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HOACHUTEJBHAS 3AIIUCKA

PaGouasi mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpEeITHETro o01ero
obpazoBanusi(POIl COO), npeacraBneHHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIOKeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoj 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsI Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHHUs 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaiyuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XMMHMM Ha3Hau€HUE TMpeaAMeTa «XHUMHS» MOJIydaeT
HOJpOOHYI0  HMHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYCHUE TPEICTAaBICHUS O IIeNIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIMXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOrO Npodus;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast penycMaTpuBaeT
ONpe/ieJICHHe: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
paMKax HWTOTOBOM aTTecTanud B (QopMe E€IWHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUST XUMUH:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4yeHUsl MpeameTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero 0o0pa3oBaHHS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHHs (JIMYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENessThCsl B COOTBETCTBMM C HamNpaBJI€HHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUSL Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHMsI HAIpaBlIeH Ha peaju3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalloM  TOJYYEHUsS  XUMHYECKOTrOo
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBsA3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYecCKOr U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN Mpoduih
oOy4eHHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIUsIX MpoecCHOHATbEHOTO 00pa3oBanusi. Hapsay ¢ aTum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro o0Iero oOpa30BaHHS
U3ydeHue ImnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMATIBHOIO PA3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusx 0a30BOro M yriayoJE€HHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYecKass XHMHsS» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM [0Jy4YaeT ONpeAeiIEHHOE TEOPETHUECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEIWYEHUS OOBbEMAa 3HAHUA O XUMUYECKUX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOieHHs
IIPEACTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKku. WM3ydenue mnepuoamyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TAKXKEe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. V3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TPEACTaBICHUM 00
IIEKTPOXUMHUYECKHX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00oe BHUMaHHUE BOMPocaM 00 3JEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo poduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiMeTa B JAaHHOM Cllyyae akleHT OyJeT cjaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAcCbl M SHEPTUM, 3aKOHBI TEPMOJUHAMHKH, IJIEKTPOJIW3a, MPEACTABIECHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B cCoAEpKaHWM TMpEIAMETa ISl KIAacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIINNA yAETbHBIA Bec OyJeT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHHMS ~ XUMHYECKOW  OpraHM3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIaCCOB OpPraHUYECKUX BEIIECTB CIIY)KaT OCHOBOM ISl HM3Yy4ECHUS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B muranme ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWM HM3y4eHHE TNpeaMera «XUMHUsS» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETAMU, BXOISAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HaydHBIE MOpeaMeThD», «MaTemartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun ydyeOHOro mnpeaMera «XUMUsS» Ha YIIyOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISIETCA (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenne
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUIN MPUPOJIBI, O MECTE XMMUU B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0ecrieYeHUn PpallMOHAIBLHOTO MPUPOIONOJIB30BaHUS, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJOTUUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Ccpeie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOU KapTHUHBI MUpa: (yHIaMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMUYECKUX PEaKIUh, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00IUX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUU 71 OOBSICHEHUS
KITIOYEBBIX HJCH W MpoOJeM COBPEMEHHOW XHMHHU, I OOBSICHEHHS H
MPOTHO3WPOBAHUS SIBJICHUH, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPAaMOTHOTO pelieHus MPo0JeM, CBSI3aHHBIX C XHMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEIHHOCTH 4YEJIOBEKA, CBSA3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJNIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS] YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON IEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzamuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CPEJHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera «XuMUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUH TIPHPOJIFHI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHUYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
OO0IIIeUeT0BEYECKUX IIEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKUX
criocoOHoCcTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBHUIO yCHENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 370POBBI0 M TIOTPEOHOCTH B
3JI0pPOBOM 00pase KU3HHU;

e (opmMupoBaHHME yMEHMII W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE IKOJOTHYECKOUN KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBECHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero odpasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIA M JOHOPHO-
aKLENTOpHbIM). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHenuii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl H30MEpUU: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBinenne o KinaccupUKAMK OpraHuyeckux BeniecTB. IlloHatne o
dbyHkunoHagsHOM rpymnme. ['omonorus. 'omonoruueckue psinpl. CucremaTuieckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB W HMX MPEBpALICHUN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, OOyIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJIENICH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3annsl aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AQJIKAHOB: pEAKIMU 3aMELICHUs, W30MEPU3ALNH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —alKEHOB, Sp*-
rudpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMM IMPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOMHOM CBSI3W, IOJUMEpU3alMK M OKucieHud. [IpaBuino MapKOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanusi ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUEHOB. CrToCcOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOHHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKWIbHBIX PpPaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUMN, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMYHBIMU KJIACCaMU YTIIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wEnoud. B3auMoaencTBUEe IUTraJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOAA B OPraHUYECKUX BEILECTBAX, IOJIYYECHHE OHTUJIICHA W
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndecKkue coelMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/HBIE CBSI3M MEXAY MOJIEKYJIAMU CIIHUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs M TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKMMHU KHUCIIOTaMH, KauyeCTBEHHAs peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYNIBbI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (eHona.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB H
KETOHOB.  XUMHUYECKHME  CBOICTBA  QJIbJETWAOB U  KETOHOB:  pPEAKUUHU
npucoeauHenns. OKHCIIEHHUE albJeruI0B, KAYECTBEHHbIE PEAKIIMH HA aJIbJIECTUbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TpeeNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paaMKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCJIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS H
HOMEHK/NaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpb11a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucThka yriaeBooB. Kinaccudukanus yriaeBoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
Ipynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. I uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTtoNo3bl.  PU3MUYECKHEe CBOWCTBA KpaxMala M LEJUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe 3PUpoB Letoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX IPEBpPALICHUI:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJIBAETH] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuioM Menu(ll), xumuyeckue CBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tunapokcugom meau(ll), Bzaumoneincreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHnyecKue coeJUHEeHUsI.

AMUHBI — OpraHUYeCcKue MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anidaTtuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NUYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHWIMHA. B3anMHoe BiusiHUE TPYII aTOMOB B MOJeKyJie aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkuCoTEl. HoMeHknaTypa u nzomepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @DU3WYecKue CBOMCTBA  AMHHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA U TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCNIKH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OelKOB NpPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3zoTcomepkalMe ~— OpraHhyeckue — coeamHeHus» U «Pacmo3naBanume
OpPTaHUYECKUX COCTUHEHUI.

BricokoMoJIeKY/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE€3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WIIM CIOCOOOB
MOJIYYEHHUsI, ONMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@dusuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3UUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, JKOcHUcTeMma, Owocdepa, MeTabOIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIlMOHATIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O00JIOUEK aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamms XuMrUiecKiux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4YecKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBs3u. BonoponHas CBs3b.
MexMoneKysapHbIE B3aUMOICUCTBHUSL.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTA aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COEJIMHEHUM.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipeacrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALMK PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHMS OTJICNbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 He0OpaTUMBIE peaklni. XUMHUecKoe paBHoBecre. KoHncranTta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuaiusi. CuwibHbIE W CIa0ble DJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkuciauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHSI YW BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3ioKEHHE TEPOKCHIA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieTieHUue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWcTBAa. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoje, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxxkHeumume KUCI0POACOaepKaIe
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
kuciopona. Ou3znyeckne U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAE, CIOCOOBI TMOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
Y €r0 COeTMHEHHI. A30THBIE YTOOpEHNS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXAeHUWE B NOpuUpoje. AJUIOTPOIHBIE  MOIU(DUKALUH.
duznyeckue W XHUMHYECKHME CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenHas kucimora u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKuU. IIprMeHeHne MpOCTBIX BEHIECTB, 0OPa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHHs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHenue kpeMHus U ero coeAnHeHnil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [leprnoandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PpsAJl  HampsbkeHuit  metamwioB.  OOmume  crmocoObl
MTOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHS, MUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramioB. CrnocoObl 3allUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u xanuili: mnonydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

Oo6mast xapaktepuctuka metaioB IIA-rpymmer [lepuogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHMI.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o00o4HbIX mnoarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUECKUX JIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetime coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBONCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA KeJe3a U ero coenuHeHuil. OKcuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Du3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUI.

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

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTaluibl M CIUIaBbl», B3aWMOJCHCTBHE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METaJIOB, B3aUMOJECMCTBUE THJIPOKCUIOB AIIOMUHUA M ILHHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX HOATPYII.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectsa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUsI BaXKHEUIIUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeldpl U €ro IOCHEICTBUS.
Poub xumuu B 06ecriedeHIH SHEPreTHIeCKoi 0e30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapcTBeHHble cpenctBa. llpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHS AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poibh Xumuu B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MATEpHAJIbl, KPACKH, CTEKJIIO, KEpaMUKa.
Marepuainel g 3JeKTpoHUKU. HaHOTEXHOMNIOTMN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CJIH OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIIECTBA B pacTBOpE, MOJHM BBIXOJAA MPOAYKTa PEAKUHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HK3YyYEHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TOHSITHH, MPUHATHIX B OTJCIBHBIX
peaMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO61nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalus, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIEPUMEHT, MOAENb, MOJICJIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, IHEPTHUsI, Macca.

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

['eorpadusi: MuHepaibl, TOPHBIC TTOPOJIbI, MOJE3HBIC UCKOMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



nperuaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPUAJIOB, JSJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOONPEAEICHNUIO; HAUTMYUE MOTUBALIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M MPaKTUUYECKON AesSTEeIbHOCTH
oOydJaromnmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlau, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUS K TPOIECCY TBOpPUECTBA B 0OJACTU TEOPUU M MPAKTUUECKOTO
MPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHU U MOCIEIYIOLIEM
aHanu3e WH(POpMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEH 3JI0pOoBOro M  0Oe30MmacHoro obpasza KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWI WHAWUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO Mpodeccuii pa3TuyHoro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaCKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W pealu3alldd COOCTBEHHBIX >KHM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HPKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE TTPUPOITHON U COIMATILHOM CpeIbl;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIUX BpEHd OKPYNKaOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MPECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHOM KYJIBTYPhl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpA U
MPOUCXOJIAIINX B HEM U3MEHEHUHN, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOIIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0BATEIbCKOM e TeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOM
JEATEeIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUpPOBAHUS  MHUPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuyaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JOruvyecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIMOJIb30BaTh IMPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMUYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JII OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHIM;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHS (MHIAYKTUBHBIC, JI€NYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUsS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakiuu — MpH PELICHUH Y4eOHBIX MO3HABATENIbHBIX M MPAKTUUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIECTB U XWMUYECKHUX
pEaKIHnil;

dbopMyIupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHMS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHHS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB HCCIIEA0BAHNUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEN0BATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHJIOB U (HOpM
IIPE/ICTABIICHNU, KPUTHUYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMabHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHble ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

UCITI0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOTMPOCHI IO CYIIECTBY 00CYXIaeMOi TEMbI B XOZC TUAIOTa WU/ UITH
JMCKYCCHH, BBICKA3bIBATh HJICH, (DOPMYITUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIhbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TPHU BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPOoeKTa, U (POPMYITHPOBATH BHIBOJIBI
10 pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHUS TO3HUIIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMHU.

PerynsiTuBHbBIE YHHBepcaJbHbIe yueOHbIe NeiCTBHUSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeias €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaIW3a H
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMHUU HA yriayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT ClELHU(PUUECKHE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI AeUCTBUN
10 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTH
10 TOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHWM B Pa3IMYHbIX yUEOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyaIlUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YYECHHUS.

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYEHHHM OpPraHU4eCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ pojiu B O0ECIEeYEHUU YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JaHUM HOBBIX MaTEpUaJIOB,
HOBBIX MCTOYHHUKOB DHEPIUH, B o0ecrnieueHnu pPaLOHAJILHOIO
NPUPOAOIIOIL30BaHUS, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOILEH KYJIbTYpbI



YelloBeKa, a TaKXKe »JKOJIOTMYEeCKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO ¥ IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0ojlouka aroma, S-, p-, d-aTOMHbIE OpOWUTaNM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBbHOCTb, CTEIEHb OKUCIEHUS, XHMUYECKasl CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpPALEHHBIE,
CKEJIETHBIE), M30MEpHUsSl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, T'OMOJOTMYECKHA psAJl, TOMOJOIH, YTIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIeHUs BHEPrUM NP XUMUYECKHUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NIOHUMAaHUsI IPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBICHUN; MPEICTABICHUS
O MEXaHU3MaxX XWMHUYECKHMX pEaKIui, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIMUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl 1 u Il pona);
(akTOJIOTHUYECKUE CBEJECHHUS O CBOMCTBaX, COCTaBE, MOJYYEHUU U OE€30MaCHOM
UCIIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NESTEIIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COETMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  MOCPEJACTBOM  COCTABJICHHMS
AJNIEKTPOHHOIO OallaHca ATUX peaklMil, peakuuii HOHHOrO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALLIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJISI WIUTFOCTPALIUU
UX XUMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS];



c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAICKHOCTh M3yUEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBYy M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE HA3BaHUS JI OTIEIbHBIX
MpeICTaBUTENIe OPraHUYEeCKUX BEIIECTB (ITWIICH, alleTHIICH, TOJIYOJ, TJIMLEPHH,
ATWICHTJINKONb, (eHOoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MYypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTEAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OPTraHMUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBA3b,
BOJOPOJIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOPMHPOBAHHOCT,  YMEHHHM  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3NYeCKue M XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIJIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJAOB (MOHO-, U- W TOJHCAaXapHoB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmyur;

c(OpPMHPOBAHHOCTh, YMEHHS TOATBEP)KIATh HAa KOHKPETHBIX IMpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTMHEHHHA OT
KPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaXx;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) M YMEHUS TPUMEHSTH 3TH 3HAHMUS,

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA W3YUYCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OPMUPOBAHHOCTh YMEHUI: BBISBIATH B3aUMOCBA3b XUMUUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOINO NOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUSI MO0 OPTraHWYECKOM XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJIb30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWUYECTBEHHOU CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
IPOAYKTaM CrOpaHHsl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH
C TMO3ULUUN  DKOJOTMYECKOW  OE€30MacCHOCTH  IOCIEACTBUS  OBITOBOM U
IPOU3BOJCTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILECTB, UCMOJIb30BATh NOJYYCHHbIC 3HAHUA IJIs1 IPUHATHS TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYalLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHYECKUN DSKCIIEPUMEHT (MOJIYyYeHHE M HM3yUYEHUE CBOMCTB OpPraHMYECKHUX
BEILECTB, KAYECTBEHHBIE pEaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHus C BeIleCTBaMU U J1a0OPAaTOpHBIM 00OpPYAOBaHUEM,
dbopMynupoBaTh 1LEdb HUCCIEIOBaHMS, MNPEACTABIATh B pPa3NIUYHOW (popme
PE3yNbTAThl HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0JIaTh MPaBHJIa KOJIOTMYECKHU LIeIecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS, OKPYXKAOLIEH
IIPUPOJHOM CpPEeIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA >KHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIc nokaszaresns [1/1K;

aHANIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (HayyHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYIO MH(pOpMAIUIO, IepepadbaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmass w HeEopraHumdeckas
XAMUSDY OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJEM DKOJOTUYECKOW, SHEPTeTHUYCCKOW W TMHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIlMOHAIBHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W O0OIIEed KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

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

M30TOIIbI, AJIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaI, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pPacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOLMAlMS, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS AJIEKTPOIUTHUYECKON IUCCOIMUAINN, TMEPUOINYECKUNA
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN S3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMe€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBpaIlCHUIH;



c(hOpPMUPOBAHHOCTh yYMEHUSI HMCIOJIb30BaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pEIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS HJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MIEPHOIMYECKOro 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uCHONB3ys  TMOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE€ U BO30OYXKIEHHOE SHEPreTUUYECKHE COCTOSIHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO OajiaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMH  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHUECHTpPALUSIY;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NpOBEACHHME  peakuMid  MOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIMKATOPOB, H3YyYCHHUE BIUSHUS
pa3MUHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertawely u  «Hemeramisy) ¢
COOJTI0/IEHUEM TIpaBUJI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueMm, (HOpMyaupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABIATH B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOTH30BAHUS XUMUYECKON
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHpopmaiuu, MaTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueH.
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bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbie KucnoThl. CloKHbBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHCIIOTEL. benmkn 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' yup A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuomnueckast cuicteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
’ BEILECTB https://m.edsoo.ru/2dd57{24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHECICHE peaitiin https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
EMETALIb! 3 3 https://m.edsoo.ru/2dd57£24
2.2 Metanmst 23 1 2 bubmorexa HOK
https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB
Ne Hara DJIeKTpoHHbIe Hu(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHUE
OPraHUYeCKON XUMHUH,
MIPEJICTABIICHUE O 1 bubmorexa HOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCJIMHECHU I
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
7 " bubnuoreka [IOK
BO30YKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BaneHTHbIe BO3MOXXHOCTH
aToma yriepoja
Xumuueckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3MbI 00pa30oBaHUs 1 bubmorexa HOK
. p https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pas3psbiBa CBs3€i
Teopus crpoeHus
. bubmuoreka [JOK
OpPraHWYECKUX COETMHEHUM A. 1
https://m.edso00.ru/9e595cb8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OneKTpoHHbIE 3P HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

bubmuoreka [JOK

6 creteMatiriceta https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPraHWYECKHUX BEIECTB

7 Knaccudukanus peakiuii B bubnmoreka [JOK
OPraHMYeCKOU XUMUHU https://m.edsoo.ru/ba5706aa

8 CucremaTtu3anus 1 0000IICHUE bubmuoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6nmoreka [JOK
CBOICTRA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxaenue aqkaHoB B

11 npupoze. CriocoObl nomyyeHus bubnrotexa LIOK

https://m.edsoo.ru/259b0asSb
U TIPUMEHEHUE alIKaHOB
[uxnoankansl: o0mas
dbopmysa, HOMEHKJIATypa U

12 U30MepHsi, 0COOEHHOCTH bubnuorexa [JOK
CTpOEHUA U XUMHUYECKUX https://m.edso0.ru/156730d2
CBOICTB, CITIOCOOBI IONyYEHUS U
MPUMEHEHUE

, bubnuorexa [JOK

13 Pemienne pacu€THbIX 3a/1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeesieHue MOJICKYIIPHON
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMECHKJIATypa, JICKTPOHHOE U

bubmuoreka [JOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEpUsl ATKEHOB
®dusnueckue 1 XUMHIECKUE
15 CBOliCTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl nostyyeHust u bubnuoreka [IOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast pabota Ne 1 mo
17 TGII)VIG "ITon eHI:I)/Ie JTUJICHA U bubmmorexa [OK
yd . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenne pacdy€THbIX 3a/1a4 HA
ONPENEIIEHUE MOJIEKYJIIPHOU bubnuoteka [JOK
18
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEILECTBA
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorekxa [IOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yga, JJIEKTPOHHOE U Bubmmorexa LIOK

https://m.edsoo.ru/68bbecdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hr3MUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa [IOK

https://m.eds00.1ru/23493a93

24 KauecTBeHHbIe peakiuu Ha bubmmorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

’5 Crioco0sblI MoTy4eHus U bubnnoreka [JOK
NpUMEHEHUE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMHUYECKOU Bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HaHUU 1O TeMeE
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnorexa [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYO0JIa,
uX (pu3uveckre CBONCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnmuorexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44al aed




XUMHYECKUE CBOMCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa [TOK
peaxt P A ’ https://m.edsoo.ru/a44alaed
OKHCIICHHE TOMOJIOTOB OEH30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

1 onpeJieJICHUEe MOJIEKYIISIPHOM bubnmoreka [JOK
(hopMyJIBI OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BEILECTBA

13 Crioco0slI MoTy4eHus U bubnnoreka [JOK
NIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6£717d09
['eneTnueckas CBA3b MEXKAY

34 pa3IMYHBIMU KJIacCaMU
YIJIEBOI0POAOB
Pacuérel o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.

35
Cucremaru3zanus 1 000011eHNe
3HaHUM MO TEME

36 ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

37 KameHHbI# yroiab ¥ NpotyKThl bub6nuorexa [IOK
ero nepepadoTKu https://m.edso0.ru/69b3398b
HedT1b 1 ciocobs! e Eub 10K

noIMoTEeKa
38 nepepabotku. [Ipumenenue
pep p https://m.edsoo.ru/21f9de78

MPOJYKTOB NepepadboTku HehTH
I'eneTnyeckas CBsSI3b MEXKIY

39 pa3IMYHBIMU KJIaccaMu

YTJIEBOJIOPO/IOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHUE; pEAKLIUY 3aMELLECHUS https://m.edsoo.ru/82b4d759
rajoresa
JleWicTBue 1Ieouei Ha
raJIOreHITPOU3BOHBIC.
41 BsaumoeiicTeue
JIMTrajJoreHajJKaHoB ¢ MarHUEM U
[IUHKOM
Cucremaruzanus U 00001eHne
. bubnuoreka [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubnmoreka [JOK
"VYraeBogopobr" https://m.eds00.ru/95¢9e298
IIpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmiorexa HOK
Y Py, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kkjaccupukanus, pusnueckue
CBOlCTBa
XHUMHUYECKHEe CBOMCTBA
45 MpeAeIbHBIX 0JTHOATOMHBIX bubnmorera [TOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OQHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsi: bubnuorexa [IOK

HOMEHKJIaTypa U U30MEpHs,

https://m.edsoo.ru/c2c788b2




0COOEHHOCTH (PU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroatroMHEIE CIIMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuoreka [JOK

48 bu3HYecKre 1 XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI nostyueHust u

49 IIPUMEHEHNE MHOT0aTOMHBIX bubmmorexa [IOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOCHHUE MOJICKYIIEL,
50 (I)I/I3I/I‘IGCI:I/1;)€ CBOIICTBA. ’ bubmmorexa [IOK
https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIa
. bubmmoreka [JOK

> Xumrieckue cpolictsa dernoa https://m.edsoo.ru/037ca5f9

50 Crioco0sblI MoTy4eHus U bubnunoreka [JOK
npUMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuueckast paborta No 2.

53 Pemienne skcnepuMeHTaIbHBIX bubnmnoreka [JOK
3a1a4 o Teme "CrupThel U https://m.edsoo.ru/fdOced09
¢denomnsr"

54 Cucremaru3zanus 1 000011eHNe bubmorexa [IOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruipl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSAbI, 0011ast
dopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
» peakl https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakuuu oxkuciaeHus u
57 KA4eCTBEHHBIE PEAKIINU Enbmorexa OK
p https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
58 Crioco0bI moTy4eHus bubnmoreka [JOK
AIbJIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, X bubmmorexa [IOK
p o7 https://m.eds00.ru/700cc87b
¢du3nveckre CBOMCTBA
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmorexa [IOK
p https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexa [JOK
MHoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOEHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHI psijI, oO1as bubnmoreka [JOK
dbopmya, U3oMepust 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTNpeACIICHHE
MOJICKYJISIPHOM (HOPMYJTBI
OpPTaHUYECKOTO BEIECTBA
[TpakTuueckas paborta Ne 3.

69 Pemenne skcnepruMeHTAIBHBIX bubnmnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"

Kupsl: ctpoenue, Gpuzndecku
70 u XIEMH:G(I:)I?IEC CZ’OEC;BEI o bubmmorexa [TOK
https://m.edsoo.ru/al9c5b98
(rumponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubmuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoe

72 MblL1a KaK cOau BBICIIUX bubmmorexa [TOK

https://m.edsoo.ru/3¢566565




KapOOHOBBIX KHCIIOT, MX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MORIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [JOK

73
KHCJIOPOACOAEPKALLINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIECTB

74 Pacuérel o ypaBHEeHUAM
XUMHYECKUX peaKIui

75 CucremaTtu3zanus u 0000IIeHIE bubmmoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIIJIEBOAOB M KiIacCH(pUKaLUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapuabl)

Momnocaxapupsl: puznuecKkue
77 CBOICTBA U HAXOXJECHHUE B bubmmorexa [TOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
73 SHAYCHIE B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
JKU3HEACITENIbHOCTH OpraHu3ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. but6mmorexa [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonmucaxapuasl: cTpoeHUE bu6mmoreka [IOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 HA
20 omnpeJieJIeHue 10U BbIX0a bubnmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 CucremaTtu3anus 1 0000IICHUE bubmuoreka [JOK
3HaHUI MO pa3feny https://m.edso0.ru/08d4364c
KoHTpoinbHast pabota 1o Teme
84 "Kucnopoaconepxarmue Eubmorexa IOK
p p " https://m.edso00.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMMHBI: KTaccupUKaIys,
CTPOCHHE MOJIEKYII, 001Iast
85 (b(f) MyJa I/I3OM€yI/I$I bubmorexa LIOK
pMy-Ia, PHA, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
26 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
ann(paTUIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHWIINHA,
87 0COOEHHOCTH XUMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX Bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMUHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmnoreka [JOK

U U30Mepus, GU3NIEcKue

https://m.edsoo.ru/d1773e80




cBolicTBa. OTaenbHBIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [JOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 "
TUAPOIU3 TIETITUIOB
91 benku kak npupoaHbie bubnmoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e¢9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTepOIUKINYECKUE
93 coenuHenus. HykienHoBwle buGnnorexa LIOK
- HYK https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouostornueckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 3aj1a4 Mo TemMe bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHe coequHEeHus"
[IpakTuueckas pabora Ne 5.
05 Peienne skcniepuMeHTaIBHBIX bubnnorexa [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COeTMHEHMM"
KonTponbhas pabota no teme
96 "AszoTcomepikainue bubmmorexa LOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TIOHITHS XUMHUH bubnuorexa [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHHTE3a —IIOJIMMEpU3alus U

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

MOJIMKOHICHCAITUS

08 [LmactMacchl. Y tunuzanus u | bubmuoreka [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘IepCKI/IC Ka};/PiIYKI/I. 1 bubmmorexa [IOK

https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HaTypasbHBIE,

100 UCKYCCTBEHHBIE, | bubmmorexa [IOK
cuHtetnyeckue. [lonumepst https://m.edso00.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[IpakTuueckas padora Ne 6.

101 Pemenue skcniepuMeHTalIbHbBIX | bubmmoreka [IOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3Y4YEHHOT0 MaTepuaa 1o TeMe | bub6nuorexa [IOK
"BbICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
XUMHYECKUI 371eMEHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edso0o.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOI\?[’I:/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemeHTOB /1. . MenaeneeBa, CBsI3b C 1 bubmmorera [OK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TEOpUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
g XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyIIam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
FeOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnuorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH bu6mmoreka IIOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kiaccudukanus 1 HOMEHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK

19
110 TEME https://m.edsoo.ru/8d2c6alda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii

20 3aKkoH U [lepuoauyeckas cucrema bubmmoreka [JOK
XUMHYECKUX djiemMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Mengaeneena", "CTpoeHue BEIIECTBA.

MHoroo6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPAILICHUS SHEPTUU TIPU
XUMHYECKUX PEAKIIUAX
TennoBsie A3 HeKTh XUMUYECKUX

22 eakuii. TepMoXuUMHUUYECKHE bubmmorexa HOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM

. bubmuorexa [IOK
23 XUMHYECKUX PEAKIUN U
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM

CKOpOCTh XMMHYECKOU peaKinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.

Karanms u xkatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOreHHBIE PEAKIIUN
26 [IpakTuueckas pabora Ne 1 mo Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

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




CKOpPOCTh XUMHYECKOU peakiuun"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DIEKTPOMTHYECKAs TUCCOLMAIIHS.
29 CunbHbIe U cIa0bIe DIEKTPOIUTEL bubmmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb auccoLaii
Honnoe npoussenenue Boasl. Cpena
P p“ bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 bi{ ofeKa}o He B pacTBOpax bubmorexa LHIOK
P HME B pacteop https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIUTETbHO-BOCCTAHOBUTEILHEIE
33 eakIuy. BakHelIIe OKUCIUTEIN U bubmmorexa LHOK
PCAKIIHH. https://m.eds00.1ru/56226060
BOCCTAaHOBHUTEIN
34 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bu6nmorexa LIOK
HMOHHOT0) O6anmaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmmorexa TTOK
A&P https:/m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuoteka [JOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
110 TeMe "XUMHUUYECKHE PEAKIUU" https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XMMHUYECKHX

40 anemenTtoB JI. V1. Menpeneena u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBONCTBA HEMETAIOB
AJTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

4 Bogopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. [ 'uipuIbl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS brbmmorexa [TOK
P P https://m.eds00.ru/6b3255¢6
raJloTeHOB
JlaGopaTopHble U TPOMBIIIICHHBIE

45 CIOCOOBI MOJTYYEHUsI TaJIOTEHOB. bubmuorexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAIBHBIX 3324 10 TeEME

"Tanoreus!"

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




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI ¥ TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 CH§CO6BI MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XHUMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoziopo1, CyJIb(PUIbI
POBOZIOPOL, CYILGHA https://m.edsoo.ru/7¢875999
Kucnaopoaconepxaimme COSTUHSHUS
52 cepul gCO6€HHI::)CTI/I CBOMCTB CEPHOM bubmmorera [TOK
PBI. P https://m.edsoo.ru/8cfa2548
KHUCJIOTHI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIEpHMMEHTAILHBIX 3aa4 110 TEME bubmmorexa LHOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [IOK
XHUMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOM bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmoreka [IOK

A30THBIE y10OpEeHUs

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMCcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p I‘E prratt ’ https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Ipumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(du3HUYeCcCKre U XUMHUYECKUE CBOKCTBRA, https://m.edsoo.ru/1eb19f9%
MIPUMCHCHHE
Oxcun yraepona(Il), oxkcna

62 e oy:(I\II)) (OJI)LHaﬂ KHCJIOTa U €€ bubmmorexa [TOK
yrepon 24 https://m.edsoo.ru/dba58adf
conun

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

AP https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B Mpupoe,
64 crfoco61>1 MOJIyYEHUs (I)I/BI/Ize(I:)KHe u bubmmorexa LIOK
ya L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTekIo, ero nojayyeHue,

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




BUJBI CTCKJIa

67 Pemenue 3amay pa3sIMuHBIX THIIOB bubmorexa LOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
o teMe "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"Hemeramnnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
ITonoxeHne MeTaII0B B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
O61ue (huznuecKue CBOMCTBa
72 MeTaJ'IJ'IOq]; IIpumeneHnne MeTalIoB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI
75 MeTaJ'ITJI':I)OB Oomune cnoio%m n(I))n eHUs bubmmorexa LHOK
- ot yi https://m.edsoo.ru/94eb377a
METAIIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUEC
IMPOCTHIX BCIICCTB U UX COGI[I/IHCHI/Iﬁ

O6mas xapakrepuctuka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

73 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, bu6nmoreka LIOK
TUAPOKCOKOMIUIECKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bubnmnoreka [HOK
[Tepuoanueckoit CUCTEMBI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P : https:/m.edso0o.ru/991 1bef3

MIPUMEHEHHE

85 Baxwnerime coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayius, €ro
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaibsl 10OOYHBIX MOArPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
90 KonrtponbHas pabora no Teme bubnmnoreka [HOK
"Mertamuipr" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubmmnoreka HOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTie o HAayYYHBIX ME€TOAax
HUCCiIca10BaHUs BEIICCTB

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




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3HEHUE
96 OKpY>KaloIlle CpeJibl U €ro 1 bubmmorexa OK
PYAIOTIEH Epea https:/m.eds00.ru/9f1 1bf51
MOCTIEICTBUS
97 XUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
o0ecrieueHY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdroMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa [IOK
P Pyich https://m.edsoo.ru/61e69003
Marepuabl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmmorera [OK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IIpoBepsieMble TPEOOBAHUA K Pe3y/JIbTATAM OCBOCHHUS OCHOBHOH
oOpa3zoBaresbHOM nporpammsel (10 kiaacc)

Kon IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NMPOBEPAEMOro 00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBanusi
pe3yJbTarta
1 Teopernueckre OCHOBBI OPraHUYECKOW XUMUH
1.1 ChopMupOBaHHOCTh TPEACTABICHUNH O XUMHUYECKOH COCTaBIISAIOLICH

€CTECTBEHHOHAY4YHOW KapTUHBI MHUPA, POJIM XUMHUHU B MO3HAHUM SIBIICHUU
npupozbl, B (OPMHPOBAHWM MBIIUICHUSI M KYJIbTYyphl JHYHOCTH, €€
(GyHKIIMOHAIBHOW ~ IPaMOTHOCTH,  HEOOXOAMMON  Afisi  pelleHus
IPAKTUYECKUX 3a7ad M SKOJIOIMYEeCKHM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 37J0POBBIO U IPUPOJTHOM Cpeie

1.2 Binanenne cucremoil XMMHMYECKMX 3HAaHMM, KOTOpas BKJIHOYAeET:
OCHOBOIIOJIararoIye ITOHATUS (Monekymna, BaJICHTHOCTb,
3JICKTPOOTPHUIIATEILHOCTD, CTCIICHh OKHCIICHHS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAasE ~ Macca,  MOJIApHBIMH  00BEM,  YIJIEPOJIHBIA  CKEJeT,
byHKIIMOHATbHAS rpymmna, paauKa, HU30MepHs, HM30MEPHI,
TOMOJIOTUYECKHI  psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOI- U
a30TCO/ACpIKAIME COCAUHCHHUs, OWOJOTHUYECKH aKTHBHBIC BEIECTBA
(yrneBoabl, XUpbl, O€NKH), MOHOMEp, IOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIGKYJISIDHBIE ~ COCIMHEHHUA); TEOPHUM U  3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHUs opranuyeckux BemectB A.M. bBbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHe
CBEJIEHWS O CBOICTBaX, COCTaBe, TOJYy4YeHUH U  O€30mMacHOM
MCIIOJIb30BaHNU BAaKHEHIINX HEOPTraHUYECKUX U OPraHUYECKHX BEIECTB B
OBITY M TIPAKTUYECKOM JCITEIILHOCTH YeJIOBEKa

1.3 CdopMupoBaHHOCTh YMEHUN BBISBIISITh XapaKTepHbIe MPU3HAKU TTOHSATHH,
YCTaHaBIMBaTh HUX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIINE
NOHATUSL TNpPU  ONHWCAHUU  COCTaBa, CTPOEHUS W  IMpeBpalleHuit
OpPraHUYECKUX COECAVUHEHUN

1.4 c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY JJIs
COCTaBJI€HUS  MOJEKYJSIPHBIX U CTPYKTYpHbIX  (pa3BepHYTOM,
COKpallleHHOH) (opMyd  OpPraHMYeCKHX BEIIeCTB U  ypaBHEHUH
XUMHYECKHX pEeaKlui, M3roTaBIMBaTh MOJEIN MOJIEKYJI OpPTraHWYeCKUX
BEUIECTB JUI WUIIOCTPALlMM HMX XHMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTpOECHUS

1.5 CdopMHupoOBaHHOCTH YMEHHI YCTaHABJIUBATh MPUHAJIEKHOCTD
W3YYECHHBIX OPraHUYeCKHX BEIIECTB MO HX COCTaBy H CTPOCHUIO K
ompeneIeHHOMY Kiaccy (TpyIine) COeMMHEeHUH (yTaeBOAOPOIbI, KUCIOPO.
U a30TCONEpIKalle COCTUHEHUS, BBHICOKOMOJICKYJISIPHBIE COEIUHEHUS),




JlaBaTh UM Ha3BaHWsI 1Mo cucreMarnueckoi HomeHkiarype (IUPAC)

1.5

CopMUpPOBaHHOCTh YMEHUSI ONPENENATh BUABI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSIX (OJMHAPHBIC U KpaTHbBIEC)

1.6

CdopMUpoBaHHOCTh YMEHHUSI MPUMEHSATH: MOJOKEHHUS TEOPUU CTPOCHHUS
opranuueckux BemecTB A.M. ByrnepoBa ans oOBbsCHEHMS 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOEHHUS; 3aKOH COXPAHEHUS MAacChl
BELIECTB

VYT1eBo1opo/Ibl. Kucnopoaconepxariue " a30TCOCPIKAILIUC
OpraHU4ecKre CoeIMHEHMS. BEICOKOMOIEKYIISIpHBIEC COSTUHEHUS

2.1

CdopMupoBaHHOCTh yYMEHUW TNPUBOAUTH TPUBHAJIbHBIE  HA3BAHUA
OT/ICNIbHBIX OPraHUYEeCKUX BEHIECTB (PTWJICH, MPOIMMIIEH, AalleTUJIEH,
STWJICHIVIUKOJb, TJUIEepUH, (eHoN, ¢GopMaNbIerui, ameTaabIeru/,
MypaBbUHAs KHUCJOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas  KHCIIOTA,
CTeapuHOBAs KUCIIOTA, ITI0K03a, GPYKTO3a, KpaxMal, HEeJUTI0103a, TIIUIIUH)

2.2

CdopMUpOBaHHOCTh YMEHHMM XapaKTepuU30BaTh COCTaB, CTPOCHHE,
du3HYecKne W XHMHYSCKHE CBOWMCTBA THIIMYHBIX MPEICTaBUTEICH
pa3IMYHbIX KJACCOB OPraHMYECKHUX BEINECTB (METaH, 9TaH, O3THJICH,
NpONWIeH, aneTuieH, OyraaueHn-1,3, wetwiOyraauen-1,3, OeH3odn,
METaHOJ, ATaHOJ, ATHICHIJHUKOIb, TJIUICPUH, (EHON, aleTaabIeru,
MypaBbHHAsE W YKCYCHAash KHCJIOTHI, TJIFOKO3a, KpaxMal, IIeJUII0JI03a,
AMHHOYKCYCHAsl KUCJIOTA)

2.3

CdopMUpPOBAaHHOCTh YMEHHS WILIIOCTPUPOBATh T'E€HETHYECKYIO CBSI3b
MEXK]1y THIIUYHBIMU MPEACTABUTEIISIMU PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPAaBHEHUSAMH COOTBETCTBYIOILMX XHUMHYECKUX pEaKkLUM ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT
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CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YIJIEBOAOPOAHOTO ChIPbs (He(Th, MPUPOAHBIM ra3, yroib), CIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOE PUMEHEHHE TPOIYKTOB IepepadoTKU

XUMHS U KU3Hb. PacyeTsl

3.1

ChopMHUpPOBAaHHOCTh, YMEHUW BIIAJIETh CHCTEMOW 3HAHMM 00 OCHOBHBIX
METO/aX HAY4YHOrO MO3HAHUS, HCIOIb3YEMBIX B XUMHHM NPU H3YyYECHUHU
BEIIECTB M  XUMHUYECKHX  sIBJICHUN  (HaOmIoJeHHe, U3MEpEeHHeE,
HKCIIEPUMEHT, MOJICIMPOBAHKE), HCIOIH30BaTh CUCTEMHBIE XHUMHUECKHE
3HAHUS JUISI TIPUHSATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEIIECTBAMM U UX TPUMEHEHUEM

3.2

ChopMHpOBAaHHOCT,  YMEHUW  COOJIOJATh  MpaBWia  IOJH30BAHMS
XUMHUYECKOH TMOCyIoi U 7abopaTOpHBIM O00OpYAOBaHHEM, a TaKXKe
ImpaBujia O6paIIIeHI/IH C BCIICCTBAMH B COOTBCTCTBHH C MHCTPYKIUAMHU I10
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB
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C(bOpMI/IpOBaHHOCTL yMCHI/Iﬁ IJIAHUPOBATL W BBIIOJIHATH XUMHYECKHI




9KCIIEPUMEHT (TIpEeBpallleHUs] OpraHMYeCKUX BEIEeCTB IpH HarpeBaHUH,
MOJIy4YeHUE JTHJIEHA U M3YYEHHUE €ro CBOMCTB, KAaUYECTBEHHbBIE PEaKLUU
OpraHMYECKUX BEIIECTB, JeHATypauus OelIKOB MpU HAarpeBaHUU, I[BETHBIC
peakiuu OEITKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKH OE30MaCHOCTH
npu oOpalieHHd C BEHIECTBAMU U JIaOOpAaTOPHBIM O00OPYIOBAHHEM;
MPEJICTABISITh PE3YIbTATHl XUMUYECKOTO 3KCIIEpUMEHTa B (pOpME 3aIrmcu
YpaBHEHUU COOTBETCTBYIOIIUX peakuuid U (OpMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB
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CdopMUpoBaHHOCTh YMEHUN MPOBOJIUTH BBIYHCICHHUS M0 XUMHYECCKHM
ypaBHEHUSAM (Macchl, O00ObeMa, KOJHWYECTBAa HCXOIHOIO BEIEeCTBA WIIU
MPOYKTA PEAKIINH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIIH)

3.5

ChopMHPOBAaHHOCTE YMEHHMH KPHUTHYECKH AHAIN3UPOBATh XMMHYECKYIO
UH(POPMALIKIO, TIOTYYaeMyI0 U3 pa3HbIX UCTOYHHMKOB (CpeACTBAa MacCOBOM
uHdopmanuu, cetb HTEpHET U Npyrue)

3.6

ChopMUpOBaHHOCTE YMEHHH  COONIONATh MpaBWIa  JKOJIOTHYECKU
1eJIeCO00Pa3HOr0 MOBEJCHHS B OBITY U TPYIOBOM JEATEIBHOCTH B LENSIX
COXPAaHEHHsI CBOEro 3JI0pPOBbS M OKPY)KAIOUIEH INPUPOJHON CpEIBbI,
OCO3HaBaTh OMACHOCTh BO3JIEHCTBHS Ha )KMBbIE OPTaHU3MbI ONPEIACICHHBIX
OpraHWYECKUX BEIIeCTB, MOHUMAas cmbich nokazatens [IJIK (mpenensHo
JIOMYCTUMOM  KOHIIGHTPAllUM), TOSICHATH Ha TMpPUMEpax CIOCOOBI
YMEHBILEHUS U MPEIOTBPALLEHUS UX BPEJHOTO BO3JCHCTBUS HAa OPraHu3M
YeJioBeKa

IIpoBepsiembie 31eMeHThI coaep:kanud (10 kiacc)

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMUS

TeopeTquCKHe OCHOBBI OpFaHI/I‘{eCKOI\/’I XUMHUHU

1.1

IIpeamer OpraHMYecKoOd XHMMHH: €€ BO3HUKHOBEHME, pa3BUTHE U 3HAYCHUE B
IIOJIy4YEeHUH HOBBIX BEIECTB M MaTepHaloOB. TeOpHsl CTPOEHUS OPraHUYECKHX
coenquHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMYJIBI OpPraHMYECKUX BeIIeCTB. ['OMoyiorHs, H30MEpHUs.
XuMHUYEcKasi CBSI3b B OPraHUYECKUX COEOUHEHUSAX - OJIMHAPHBIE U KpaTHBIE
cBs3u. [Ipencrasiienne o kiaccuukanuu OpraHnyecKUX BEIECTB

1.3

Homenknarypa opraHu4eckux COEIUHEHHH (cucrteMaTHdeckas) U TpUBHAJIbHBIE
Ha3BaHMsI BAKHEHIIMX IPEICTABUTEINEN KIACCOB OPraHMUECKUX BEIIECTB

YreBo1opoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKH psiZl. MeTaH U 3TaH - IpocTenne
NPEJICTAaBUTENIN aJKAaHOB: (U3WYECKUE M XUMHUYECKHE CBOWCTBA (peaKinu
3aMeIIeHus] U TOPEHUs ), HaX0XKJIEHHE B IPUPOJIE, TOTYYeHUE U TPUMEHEHHE




2.2

AJIKEHBI: COCTaB M CTPOCHHE, FOMOJIOTUYECKUW psif. OTWIEH W NPONUJIEH -
MPOCTEHIINE MPEACTABUTENIN ATKEHOB: (DU3MYECKHEe M XHUMHYECKHE CBOWMCTBA
(peakuuMy TUIPUPOBAHMS, TAJIOTEHUPOBAHUSA, TUApPATALUU, OKUCICHHUS U
HOJII/IMepI/I3aI_[I/II/I), MOJIYUYCHUC U TPUMCHCHUC

2.3

Ankanuensl: Oyramgumen-1,3 u MermnOyranueH-1,3: crpoeHue, BakHEHIINE
XMMHYECKHE CBOWCTBA (peakuus noaumepusanuu). [lonyueHrne CHHTETHYECKOro
Kay4yKa U pe3UHbI
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AJNKHUHBI: COCTaB U OCOOCHHOCTHU CTPOEHMSI, TOMOJIOTUYECKUNA psid. ALIETHIIEH -
NPOCTEUIINK TPEJICTaBUTENb AalKUHOB: COCTaB, CTpPOEHHE, (U3MUYECKHE W
XUMHUYECKHE CBOMCTBA (pEeaKkLMK THAPUPOBAHUS, FAJIOT€HUPOBAHUSL, TUAPATALIIH,
TOpEHHUs), IOJIy4YeHUE U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, crpoeHue, (u3MYECKHME W XHMHUYECKHE CBOWCTBA
(peakuuy raJloTeHUPOBAHUS M HUTPOBAHMUS), TOJy4eHUE U IpuMeHeHue. Tomyod:
COCTaB, CTpOeHHE, (U3NYECKHE ¢ XUMHYECKHE CBOWCTBA  (peaKiuu
raJOreHUpOBaHUsl U HUTPOBAHMA), NOJTYYECHHE M TPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTmyeckass CBs3b MEXKIYy YIVIEBOJOPOJAAMH, NPUHAMICKAIIMMU K
Pa3IUYHBIM KJIaccaM

2.6

[TpupoaHble HCTOYHMKM YIJIeBOAOPOAOB. IIpupojHblii ra3 U MOMYyTHBIE
HedTsHbIe Ta3el. HedTs u ee mpoucxoxaenne. CrocoOsl nepepaboTku HEPTH:
NEPeroHKa, KPEeKUHI (TepMHUYECKUH, KaTaauTH4yeckuil), nmuposins. IIpoayKTel
nepepaboTky HEPTH, UX TPUMEHEHUE B IPOMBILIUIEHHOCTU U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu

Kncnoponconepmamne OpPraHu4CCKuUC COCANHCHUA

3.1

[IpenenbHBIC OJHOATOMHBIE CIIUPTHI. METaHOI M ATAHOJI: CTPOCHUE, (PU3UICCKUE
U XUMHUYECKHE CBOMCTBA  (peakiuu C aKTUBHBIMH  METaJlJaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHE), NpUMEHEHUe. BoJopoIHbIE CBSI3UM MEXIY
MOJIEKYJIAMH CIIUPTOB. [[elicTBME METaHOJIa U 3TaHOJIa Ha OPraHU3M YEJIOBEKA.
MHoroaromMHbie CIUPTHL. DTUICHTINKOIb U TIUIEPUH: CTpOoeHUe, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJECWCTBHE CO  IEJTOYHBIMUA  METaJIaMH,
KaueCTBEHHAs] peakiis Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBME Ha OpraHu3M
yenoBeka. [ [puMeHenne rimuepruHa U 3THICHTIIUKOJIS

3.2

®DeHOoJI:  CTPOCHHE MOJIEKYJbI, (QU3MUECKHEe ¢ XHMHYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue denona
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AJ'IB,I[CFI/II[H U KCTOHBI. q)OpMaJ'ILI[eFI/II[, afeTaJIbACTHu/: CTPOCHHUC, (I)I/BI/ILICCKI/IC 151
XMMHYSCKHE CBOMCTBA (peaKIII/II/I OKHCJICHHA W BOCCTAHOBJICHUS, KAYCCTBCHHBIC
pCaKL[I/II/I), MOJIY4YCHUC U ITPUMCHCHUC
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OnHOOCHOBHBIE TIpefieTbHbIE KapOOHOBbIE KHCIOThI. MypaBbUHas M yKCYCHas
KHUCJIOTBI: CTpOoeHue, (pu3nueckue M XMMHYECKHe CBOWCTBA (CBOMCTBa, oOIIue
JUIs KJjacca KHUCIIOT, peakuus 3TepuuKanuu), MOTydeHHE W MPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbljIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JIeHCTBHE




3.5 CnoxHbie 2GUPHl KaK MPOU3BOJIHBIE KaPOOHOBBIX KHUCIOT. [ MApPONIH3 CIIOKHBIX
a¢upoB. XKupsl. I'maponu3s >xupos. Ilpumenenue xupoB. buonorndeckas posb
AKUPOB

3.6 VYraeBopl: cocTaB, KiacCcH(UKalus yriaeBoJOB (MOHO-, AM- U IOJHUCAXaAPUJIbI).
['moko3a - mpocTedmMii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIBL,
du3nyeckue U XMMHUYECKHE CBOWCTBA (B3aMMOACHCTBUE C THAPOKCHIOM MeEAU
(II), oxucnenne aMMuauyHBIM pacTBOpoM okcuaa cepedpa (I), Boccranosienue,
Opo’keHHEe TIJIIOKO3bl), HaXOXKJICHHE B IPHUPOJE, NMPUMEHEHHUE, OMOoIoruyeckas
posb. dorocunTe3. OpyKTO3a Kak U30Mep IIIOKO3bl. KpaxmMai v neiioio3a Kak
npupoaHbie noaumepsl. CTpoeHHe Kpaxmana U ILe/unono3sl. dusnyeckue u
XUMHUYECKHE CBOMCTBA KpaxMaia (TUIpOIn3, KAUeCTBEHHAs PEAKIIUS C HOI0M)

4 A3oTcoepKale OpraHuYecKue COeAMHEHUS

4.1 AMUHOKHUCIOTH Kak aM(OTepHble OpraHHMYeckue coequHeHus. Pusznyeckue u
XUMHUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMepe TiuiuHa). buonornueckoe
3HaYeHNe aMUHOKUCIOT. [lenTusl

4.2 benkun Kkak mOpUpOJHBIE BBICOKOMOJIEKYNIpHBbIE coenuHeHus. IlepBuuHas,
BTOpUYHAsi U TPETUYHAs CTPYKTypa O€nKkoB. XMMHUYECKHE CBOMICTBa OENKOB:
THJIPOJIN3, JeHATypalts, KaUeCTBEHHbIC peaKkK Ha OeNKH

5 BBICOKOMOJIGKYHSI}’)HBIG COCIUHCHUA

5.1 OcHOBHBIE TOHSTHS XUMHUU BBICOKOMOJEKYISPHBIX COCIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3AIINH, CPEIIHSSI MOJICKYIIIpHas
macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUH -
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS

5.2 OKCHepUMEHTAJIbHbIE METOAbl HW3YYEHHs BEIIeCTB W UX IpeBpallleHui:
O3HaKOMJIEHHE C 00pa3lamMM MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC,
Kay4dyKkoB. [logyueHne CMHTETHYeCKOro KayuyKa U pe3uHbl

IIpoBepsiemblie TpeOOBaHUS K Pe3yJibTATAM OCBOCHHUS OCHOBHOM
oOpa3oBarebHOI nporpammsl (11 kiaacc)

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
NPOBePSIEMOr0 00pa3oBaTeIbHOI MPOrpaMMBbI CpeJHEro oo1mero oopa3oBaHus
pe3yJbTaTa
1 Teopernueckre OCHOBBI XUMHH
1.1 Brnanenne cucTtemMoil XMMHYECKMX ~ 3HAHUH, KOTOpas  BKIIIOYAET:

OCHOBOIIOJIararomue ImoHATUA (XI/IMI/I‘ICCKI/Iﬁ OJIEMCHT, aTOM, J3JICKTPOHHAaA
000J104Ka aroma, s-, p-, d-BJ'ICKTpOHHLIe Op6I/ITaJ'II/I aTOMOB, HOH,
MOJICKYJIa, BAJICHTHOCTD, JJICKTPOOTPULATCIBHOCTh, CTCIICHb OKUCIICHUA,
XUMHYCCKasd CBA3b, MOJIb, MOJISIpHAd  Macca, MOJ'IﬂpHBII\/'I 06’BeM,




KPUCTAJJIMYECKAs pellieTka, TUIbl XUMUYECKUX peaklUuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, D5K30- W DSHJOTEPMHYECKHUE, PEAKUUH HOHHOTO
oOMeHa), pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, SJIEKTPOIUTHUECKAS
JUCCOLMAlMs, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XHMHUYECKOU
peakiuu, XUMHYECKOE paBHOBECHE); TEOpUM U 3aKOHBI (Teopus
ANEKTPOJIUTHYECKON  auccouuanuu, Ilepmogmueckuin 3akon .U
Meneneena, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOJIOTUYECKHE CBEIACHHS O CBOHCTBAX,
cocTaBe, IOJyYeHUH U OE30MaCHOM HCHOJIb30BAaHUHM  Ba)KHEHUIINX
HEOPraHMYECKUX BEIIECTB B OBITY H MPAKTUYECKOW JACSITETbHOCTU
YyeJI0BeKa

1.2

CdopMUpOBaHHOCTh YMEHMUI BBISBIATH XapaKTepHble MPU3HAKU U
B3aUMOCBSI3b  M3YUEHHBIX TIIOHATUM, MPUMEHSATH COOTBETCTBYIOIINE
MOHSTHS IIPU ONMKMCAHUU CTPOCHUS U CBOWCTB HEOPTaHWYECKUX BEUIECTB U
WX T[pEeBpallCeHUl; BBIABIATH B3aUMOCBA3b XHWMHUYECKHX 3HAHUU C
MOHITUSIMH U TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB

1.3

BrnaneHue OCHOBHBIMM METOJaMM HAy4YHOTO IIO3HaHMS BEIIECTB U
XUMHYECKMX  sBJIeHUH  (HaOnrofieHHe, U3MEpPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBaHKE)

1.4

ChopMHUPOBAaHHOCTh YMCHHHA ONPEICNSATh BAaJCHTHOCTh U CTCICHB
OKHCIICHHSI XUMUYECKHX 3JICMCHTOB B COCIUHCHUSAX PA3IMYHOIO COCTABa,
BUJ, XUMHUYECKOW CBsI3M (KOBQJICHTHAs, WOHHAs, MeETaJTUYecKasl,
BOJIOPOJIHASI) B  COCOUHCHHUAX, THUIN  KPUCTAJUIMYECKOH  PEIICTKU
KOHKPETHOTO BEIICCTBA (aromHas, MOJICKYJISIpHAS, WOHHAS,
MeTauTHIecKas)

1.5

CdopMUpOBaHHOCTh YMEHUH OMNpENENATh XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUIN

1.6

CdopMHUpPOBAHHOCTH YMEHUS KJIACCU(DHUIIMPOBATH XUMUUYECKHUE PEAKITH T10
pa3MyYHBIM TpHU3HAaKaM (YHCITy U COCTaBy pEarupyroluX BeIIeCTB,
TerioBoMy dA(QexTy peaknuu, HW3MEHEHUI0 CTEIEeHEeW OKHUCICHHS
AIIEMEHTOB, 0OPATUMOCTHU PEAKIINH, YIACTUIO KaTaln3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH COCTABIATh YPaBHEHUS peakiUil pa3InyHbIX
TUIIOB, TIOJHBIE U COKpAIllEHHbIE YPAaBHEHMsI peaKlMii MOHHOTO OOMeEHa,
YUUTBIBAs YCIOBHS, IPU KOTOPBIX ATH pEaKkLMy UAYT JO KOHLA

1.8

ChopMupoBaHHOCT YMEHHH MNPOBOAMTH PEAKIMH, HOATBEPXKIAIOIINE
KAUeCTBEHHBIH  COCTAaB  PA3JIMYHBIX  HEOPraHMYEeCKHMX  BELIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI, NPUCYTCTBYIOLUIME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

ChopMHUpPOBAaHHOCT, YMEHUW pacCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMUA MOCPEACTBOM COCTAaBJIEHUS AJIEKTPOHHOTO
OanaHca 3TUX peakluui

1.10

ChopMHpPOBAaHHOCT,  yMEHHH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH




XUMHUYECKON PEaKIK OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHpPOBAaHHOCT, ~ yMEHUH  OOBACHATH  XapakKTep  CMEIICHUS
XUMHUYECKOTO PABHOBECHsSI B 3aBHUCHMOCTH OT BHEIIHETO BO3JCUCTBUS
(mpunnun Jle [larense)

OO0m1as 1 HeOpraHu4eckas XuMus

2.1

CdopmMupoBaHHOCTH YMEHHI pacKpbIBaTh cMBIC [leproaudeckoro 3aKkoHa
JAN. MeHnneneeBa W JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

CdopMUpoBaHHOCTh YMEHHUI XapaKTEpPH30BAaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB 1 - 4 mepuonoB [lepuoanyueckoil cucTemsl
xuMuueckux snemeHToB .M. Menneneesa, ucnonb3ys nouarus "s-, p-, d-
JJICKTPOHHBIE  opOMTanu", '"PHEpreTuyeckue YpoBHHU'", OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
coeMHEHUN 1o mepuogamM u rpymnmnam llepuoanyeckoil cucTemsl
xumuueckux anemenToB .M. MeHnieneeBa

2.3

ChopMupoBaHHOCTH yMEHHMI XapakTepu30BaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBONCTBA HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KIIACCOB,
NOJATBEPXKJIATh  CYIIECTBOBAaHME  TIEHETHMYECKOW  CBSI3U  MEXIY
HEOPraHMYECKUMHU BEIIECTBAMHU c HOMOILBIO ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil

24

ChopmupoBaHHOCTH  yYMEHHH yCTaHaBJIMBATh IIPUHA]JIEKHOCTD
HEOPraHMYeCKUX BEIECTB IO MX COCTaBy K ONPEIEICHHOMY KJacCy
(rpynne) coeauHEHWH (IIPOCThIE BEIIECTBA - METAIbl U HEMETaJlIbl,
OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE TUPOKCHUIbI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHUHN UCIOIB30BaTh XUMHUYECKYIO CUMBOJIUKY IS
coctaBieHUsT (OpPMyJl BELIECTB W YpPAaBHEHUN XHUMHUYECKHUX DPEaKIH,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHMS
OTJIENIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIM Ta3, YIJIEKUCIBIA ras,
aMMHaK, TallleHas U3BECTb, HETAllleHasl U3BECThb, IUThEBAs COMAA, IIUPUT U

Apyrue)

2.6

CdopMupoBaHHOCTh yYMEHUN XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMUYECKHUX BEILECTB Pa3JIMYHBIX KJIACCOB,
NOJATBEPXKJATh  CYIIECTBOBAaHME  TIEHETMYECKOM  CBSI3U  MEXKAY
HEOpPraHUYECKUMHU BELIECTBAMHU c IIOMOUIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.7

ChopMHUpPOBAaHHOCT, YMEHUHW TIJIAHUPOBATh M BBIMOJTHATH XUMHUYECKHUMA
OKCIIEPUMEHT (pa3lio’KeHHWEe TEepOKCHAA BOAOPOJAa B TMPUCYTCTBUU
KaTajn3aTopa, OIpPEACIICHHE CpeAbl PACTBOPOB BEHIECTB C MOMOIIBIO
VHHUBEPCATHHOTO HWHAWKATOpa, BIUSHUE pa3IUYHbIX (AKTOpPOB Ha
CKOPOCTh ~ XMMHYECKOM  peakIuu, peaklud HWOHHOTO  OOMeEHa,
KaueCTBEHHBIE PEaKIMU Ha cylnb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTUOH aMMOHHMS, PEIICHUE OHKCIEPUMEHTAIBHBIX 3a7ad MO0 TeMaM




"Meramtbe" u "HemeTtaynnel'") B COOTBETCTBUM C TMPaBWIAMH TEXHHKH
0€30MacCHOCTH MpU OOpAIleHWH C BEIIECTBAMH U J1a0OpaTOPHBIM
000py/0BaHUEM; MPEACTABIATh PE3yNbTaThl XMMUYECKOTO IKCIIEPHUMEHTA
B (dopMe 3amuMcd  YpaBHEHHH COOTBETCTBYIOIIMX  pPEAKIHA U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

2.8

CdopmupoBaHHOCTh ~ YMEHHMIl  cOOJIOaTh  MpaBWiIa  IOJIb30BAHUSA
XUMUYECKOM TOCYAOM U JIabopaTOpHBIM O0OpYIOBAaHHUEM, a TaKKE
npaBuiia oOpallieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO
BBIINTOJIHCHHUIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB
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ChopMupoBaHHOCTH yMEHHUH XapakTepU30BaTb XUMHUYECKHE MPOIECCHI,
JeKallye B OCHOBE IPOMBIIUICHHOIO IOJIyYEHHs] CEpHOM KHCIOTHI,
aMMHaKa, a Takke CHOPMUPOBAHHOCTh NPEACTABICHUNH 00 0O0Imux
Hay4YHbIX MPHUHLOUIAX M OSKOJOTMYECKUX MpolsieMax XHMHUYECKOIo
IIPOU3BOJICTBA

XUMHS U KU3Hb. PacueThbl

3.1

CdopMUpOBaHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYyYHOU KapTHUHBI MHMpA, POJIU XUMHUH B IO3HAHUU SIBJICHUM
npuponabl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIHMYHOCTH, €€
(yHKIIMOHAJIBHOW  IPaMOTHOCTH,  HEOOXOAMMON  Ajs  pelleHus
MPAKTUYECKUX 3a7ad M SKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHOM cperie

3.2

ChopMupoBaHHOCTH yYMEHUI KPUTHYECKH AHAIM3MPOBATH XMUMUYECKYIO
uH(pOPMAIIKIO, TTOYYaEMYI0 M3 Pa3HBbIX UCTOYHHUKOB (CPEJICTBA MAacCOBOM
KOMMYHHUKaIUH, ceTb IHTepHeT u apyrue)

33

ChopMHUpPOBAaHHOCT,  YMEHUW  COOJMIOMATh MpaBHJIa  AKOJOTHUUYECKH
11eJ1eco00pa3HOro MOBEJACHUS B OBITY U TPYAOBOW JESATEIBHOCTH B IEISAX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPYKAIOIIEH IPUPOTHOMN CPEIbI

34

Oco3HaBaTh  OMACHOCTh  BO3JCUCTBUSI HA  JKUBBIE  OPTraHU3MBI
ONpeNIeTICHHBIX BELECTB, MOHUMas cMmblch nokazarens [TJK, noscHsaTe Ha
npuMepax CrocoObl YMEHBIICHHS W TPEJOTBPAIICHUS WX BPEAHOTO
BO3JICUCTBUS HA OPraHU3M YeJIOBEKa

3.5

ChopMupoBaHHOCTh YMEHHMH MPOBOJUTH BBIYUCICHUS C MCIOJIb30BAaHHEM
HOHSATHS "'MaccoBasi J10J1s1 BellecTBa B pacTBope', 00bEMHBIX OTHOLIEHUM
ra3oB MPU XMMHUYECKUX PEAKIMAX, MACCHI BEIIECTBA MM 00BbeMa ra3oB MO
U3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce€ WM O0bEMY OJHOIO W3
YYacCTBYIOUIMX B PpEaKIUH BELIECTB, TEMJIOBOro 3ddekra peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHHs MacChl BEUIECTB, MpEBpallleHus U
COXpaHEHHUsI SHEPTUU

IIpoBepsiembie 3j1eMeHThI cogepxanus (11 kaace)




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

TeopeTnyeckrue OCHOBbI XUMHUHU

1.1

XUMHYECKUH 371eMeHT. AToM. SIIpo atoma, M30TOIBI. DIJIEKTpOHHAsE 000J0YKa.
DHepreTH4ecKue YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-2JIEMEHTHI.
OcoOeHHOCTH pachpeieNieHHs 3JIEKTPOHOB M0 OpOUTANIAM B aTOMAax 3JEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

1.2

Ilepnonnueckuil 3axoH u lleproauyeckas cucrema XMMUYECKUX 1eMeHToB J[. M.
MenpeneeBa. CBA3p HepUOAUMYECKOrO 3akoHa U llepuogmyeckoil cucTeMbl
xuMuueckux viemMeHToB .M. MenzeneeBa ¢ COBpEMEHHONW TEOPHUEUN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHUMHYECKHX DJJIEMEHTOB U
o0pa3yeMblX UMH IPOCTBIX U CJIOKHBIX BELIECTB IO IpyNIaM M HEPUOAAM.
3HaueHUe NEePUOJINYECKOro 3aKOHA B Pa3BUTHH HAYKU

1.3

Crpoenue BemiecTBa. XHMHUUYECKas CBs3b. BuIbl XHUMHYECKOH  CBS3U
(koBajiIeHTHasi HEMOJISIpHAs W TOJspHas, HWOHHAs, MeTayuinyeckas). HoHsbr:
KaTHOHBI U aHUOHBL. MeXxaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIH). BomopoaHas cBs3b

1.4

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.5

BemectBa MONEKYJISIPHOrO U HEMOJIEKYJISIPHOIO CTPOEHHUSI. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCHMOCTb CBOWCTBa
BEIIECTB OT THUIMA KPUCTAUIMYECKON pemeTku. [loHsATHE O aUCIEepCHBIX
cuctemax. VcTUHHBIE M KOJUIOMJHBIE pacTBOpPbl. MaccoBasi J0Jisi BEIIECTBAa B
pacTtBope

1.6

Knaccudukanus Heoprannueckux coequHeHnil. HomeHknarypa HeopraHu4ecKux
BEIIECTB

1.7

Xumuyeckass  peakius.  Krmaccudukanus — XUMHUYECKHMX — peakuuid B
HEOPTraHWYECKOW M OPTaHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPaHEHMS U NPEBPALEHHUS DHEPTUM IIPU XUMUYECKUX PEAKLIUAX

1.8

CKOpOCTB peaKkuuu, €€ 3aBUCHUMOCTD OT PA3JIMYHBIX (l)aKTOpOB

1.9

OOpatumble peakiuu. XHUMHUYECKOoe paBHOBecue. DakTOphl, BIHUSIONIME HAa
COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [Ilarense

1.10

OnekTponuTnueckas auccoruanus. CunbHble u ciabble 31ekTpoiuTsl. Cpena
BOJIHBIX pPAacTBOPOB BEIIECTB: KHCIas, HEHTpaibHas, Iejao4yHas. Peaknuu
HOHHOr0 0OMeHa

1.11

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaknuun

HCOpF AdHNYCCKasA XUMHUA

2.1

Hemerannsbl. Ilonoxenne HemeramioB B Ilepuonuueckoid cucteMe XUMHUYECKHUX
anemenToB JI.MI. MenaeneeBa u 0COOCHHOCTH CTpOeHHUs aTOMOB. Du3UYECKHE




CBOMCTBa HEMETAUIOB. AJIJIOTPOIUS HEMETAJIOB (Ha MpUMepe KKCIOPOa, CEphI,
docdopa u yriaepona)

2.2 XUMHYECKHUE CBOWMCTBA BaXXHEUINUWX HEMETAUIOB (TajOreHOB, CEphl, a30Ta,
dochopa, yriepoma W KpEeMHHS) M HX  COCAUHEHUH  (OKCHIOB,
KHCIIOPOJICO/ICPKAIINX  KUCJIOT, BOJOPOAHBIX coenuHeHuit). I[lpumenenue
BAKHEUILINX HEMETAJUIOB U UX COCIUHEHUN

2.3 Mertannel. Ilonoxxenne wmetannoB B Ilepuonmyeckoil cucrtemMe XHMHUYECKUX
anemenToB JI.M. MenaeneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOUYEK
aToMOB MeTayuioB. O0mue pusnueckue cBoiicTBa MeTasioB. CIuiaBbl METALIOB.
DNEKTPOXUMHUYECKUH psijl HAIIPSHKEHUH METaJIJIOB

24 XWMHYECKHUE CBOWCTBA BAXHEHIIMX METALIOB (HATPHWM, Kajauid, KaJbIIHH,
MarHuii, aJFOMUHHMA, ITUHK, XPOM, JKeJIe30, MeAb) U MX coenuHeHuil. OOmue
CIIOCOOBI MOJTyYeHHsI METAILIOB. [I[puMeHeHHE METAIUTOB B OBITY U TEXHHKE

2.5 I'eneTnyeckasi CBSI3b HEOPTAHMYECKUX BEIIECTB, NIPUHAMICKAIINX K PA3IUUYHBIM
KJ1accaM

3 XuMHUS U )KU3HDb

3.1 Pony xumum B oOecrieueHHUH HKOJIOTHYECKOM, HHEPreTUYECKOW M IHILIEBOU

6630HaCHOCTI/I, pa3sBUTHU MCIWUIIUHBI. Ilonstue o HAaYYHbIX MCTOHAX IMO3HAHUSA
B€IICCTB U XUMHNYCCKHNX peaKHI/Iﬁ

3.2 [TpencraBnenust 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOIO MOJyYEHUs
Ba)XHEHIIMX BeulecTB. YeloBeK B MUpPE BEIIECTB M MaTepHUajoB: BakHEHIne
CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKu, CTEKJIO,
KepaMuKa, MaTepuainbl JUIsl 3JIEKTPOHUKU, HAaHOMAaTepUallbl, OpraHUYecKue H
MUHEpPAJIbHBIE yI00pEHUS

3.3 XuMUs W 300pOBbE YEJIOBEKAa: IMpPaBWUJA HCIHOJIB30BAHUSA JIEKAPCTBEHHBIX
[penapaToB, MpaBuiia 0€30MaCHOTO UCIOB30BaHUS MIPENapaToB OBITOBON XUMUN
B IOBCEIHEBHON KU3HU

IIpoBepsiembie Ha EI'D nmo xumuu TpedGoBaHus
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero 00pa3zoBaHus

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOCHUS
NMPoBepPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPpeHero 0011ero
TpeOoBaHus o0pa3oBaHus

1 Brnanenne cucreMoi XUMHUYECKUX 3HaHPII>i, KOTOpas BKIIFOYACT:




1.1

OCHOBOIIOJIATAIOIINE TOHATHSA (XUMUYECKHH JJIEMEHT, aTOM, H30TOIIHI,
AJIEKTpOHHAsT 000JI0YKa aToMa, S-, p-, d-dJIIEKTPOHHBIE OPOUTAIIM aTOMOB,
OCHOBHOE€ U BO30YXKIEHHOE COCTOSIHUE aToMa, HWOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas

ca3b (O~ wm T-CBA3D | gparuple CBsA3M), TMOPUAM3ALMSA ATOMHBIX
opOuTanei, KpHUCTAIDIMYECKass pelieTka, MOJb, MOJIsIpHAs Macca,
MOJISIpHBIH  00BEM, MOJISIpHAs KOHILIEHTPALUs, pacTBOPbl (MCTHHHBIE,
JUCIIEPCHBIE  CUCTEMBl), KpPUCTAJUIOTUAPATHI, YIJIEPOAHBIA  CKEJET,
(GyHKLUMOHANbHAS TIpyIa, paauKai, HU30Mephl, CTPYKTypHas (opmyia,
uzomMepust (CTpyKTypHas, reomeTpuyeckas (LUC-, TpaHCU30MEpHS),
TFOMOJIOTUYECKUH  psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- H
a30TCo/EpKAIllUe COCAUHEHHUsS, OHMOJIOTUYECKH AaKTHUBHBIE BEIECTBA
(yriaeBozsl, KHUpbl, O€NKH), MOHOMEp, MOJMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCMHEHUS, KPEKUHI, PHPOPMUHT, THUIIBI
XUMHUYECKMX peakuuil (OKHUCIMTENbHO-BOCCTAHOBUTEIbHbBIE, 3K30- MU
SHJIOTEPMHUYECKHE, PEaKIMd HMOHHOTO OOMEHa, TOMO- M TeTepOTCHHBIE,
oOpaTtumble U HEOOpaTUMbIE), PacTBOP, IEKTPOIMUTHI, HEINEKTPOJIMTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAIS, CTENEHb IUCCOLMALUU, OKUCIIUTENb,
BOCCTAHOBUTEIIb,  3JEKTPOJU3, CKOPOCTb  XMMHUYECKOH  peakiuH,
XUMHUYECKOE PAaBHOBECHE)

1.2

TCOPHU U 3aKOHBI (TCOpI/Iﬂ XUMHYECKOTI'O CTPOCHHA OPTraHNYCCKUX BCIICCTB
AM. byrnepoBa, Teopuss  DIEKTPOJUTHUECKOW  JHCCOLMALIMY,
[Tepuoguueckuii 3akoH JI.MI. MenzeneeBa, 3aKOH COXPAaHEHHUS MAacCChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XHMHHM, MHPOBO33PEHUYECKHE
3HAHUA, JICKAIMUC B OCHOBC INOHHMMAHUA HNPUYMHHOCTU U CHUCTCMHOCTHU
XUMHUYECKHX SIBJICHUH, COBpPEMEHHBbIE TIPEACTABICHUS O CTPOCHUU
BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaJAMOJIEKYJISIPHOM YPOBHAX

1.3

MNpeaAcCTaBJICHUA 0 MEXaHHu3Max XHUMHUYCCKUX peaxunﬁ,
TCPMOANHAMHUYCCKUX U KUHCTUYCCKUX 3aKOHOMCPHOCTAX UX MPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOFI/ILICCKI/Ie CBCACHUA O CBOI\/’ICTBaX, COCTaBC, IIOJIYYCHHUU U
0e301macHOM HUCIIOJIB30BaHHUH BaKHEUIITNX HCOPTaHNYCCKUX u
OpTraHUYC€CKUX BCIICCTB B 6BITy 151 HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.5

o0mye Hay4Hble NPUHIMIIBI XMMHYECKOTO IMPOU3BOJACTBA (Ha HpUMeEpe
IPOU3BOJACTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, MepepaboTKu
HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISTH:

2.1

XapPaKTCPHBIC IMPU3HAKU U B3aUMOCBA3b U3YYCHHBIX HOHSITI/II\/'I, MNPUMCHSATH
COOTBETCTBYIOIIHUEC TIOHATHUA TIpU OIKMCAaHWUH CTPOCHUA U CBOMCTB
HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C TOHATHSIMH W TIPEICTABICHUSIMU
JIPYTUX TPEAMETOB il 00jiee OCO3HAHHOTO TIOHMMAaHHUS M OOBSICHEHUS
CYIIHOCTH MaTe€pHaIbHOTO €IMHCTBA MUPA




CdopMUpoBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HAaUMEHOBAHUSl XHWMHUYECKUX COCIMHEHUW MEXIYHApOJHOIO COHO3a
TGOpGTH‘-IGCKOfI nu HpHKHaHHOﬁ XUMHUHU U TpI/IBI/IaJIbHBIe Ha3BaHHUA BCUICCTB,
OTHOCSILIUXCA K M3YYCHHBIM KJlacCaM OPraHMYECKUX M HEOPTraHMYECKUX
COCIMHEHU I

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBi€HUs (OPMYNl HEOPraHMYeCKUX
BELIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTBIX, COKPALLEHHBIX U
CKEJIETHBIX) (hOpMYJT OPraHUYECKHUX BEILECTB

CdopmMupoBaHHOCTH YMEHHUSI KJIaCCU(ULIUPOBATD:

4.1

HEOPraHMYEeCKUE BEILIECTBA, CAMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(PUKAIIUHN N3Y9aeMbIX XUMHUYECKIX 00BEKTOB

4.2

OpraHHu4Y€CKUC BCUICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHUA H
KpUTCPpUHU AJIA KHaCCI/I(l)I/IKaI_II/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

10 Pa3JIMYHBIM MpH3HAKaM (YUCIIy M COCTaBy PEarupyrolluX BEIHIECTB,
TerioBoMy J(G(}EeKTy peakiuu, HW3MCHCHHIO CTCICHEH OKUCICHHS
2JIEMEHTOB, OOPATUMOCTH PEAKIIMHU, YIACTHIO KaTaaru3aTopa)

CdopMHUpPOBaHHOCTh YMEHHUSI XapaKTEpU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJICHHOM COCTOSTHUM) M MOHOB XMUMHYECKUX
sneMeHToB 1 - 4 nepuonoB Ilepuonuueckoit cuctemsl .M. MenneneeBa u
WX BaJICHTHBIE BO3MOKHOCTH, UCIOJIb3YsI TIOHATHUS S-, P-, d-DIIEKTPOHHBIE
opOUTaNu, SJHEPreTUYECKIE YPOBHU

ChopMupoBaHHOCT yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMM COEJUHEHHH IO
IIEpUOJaM U Ipymnmam

ChopMHUpPOBAaHHOCT, YMEHHUS COCTaBISITh YpPaBHEHUS XUMHUYECKHUX
peaKuuid U pacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA TOCPEACTBOM COCTaBJICHHUS
AIIEKTPOHHOTO OajlaHca 3TUX peaklnui

7.2

YpPaBHEHUS peakUWd pa3iMyYHbIX THUIOB; IIOJHBIE U COKpAalllEHHBIE
YpaBHEHMsI peakIii HOHHOro OOMEHa, YYUTHIBAsl yCIOBHUS, IPU KOTOPBIX
9TH peakluu UAYT 10 KOHIIa

7.3

peakuuii THUIpOJM3a, peakuui KOMIUIEKCOoOoOpa3oBaHUs (Ha HpuUMepe
TUAPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHMS)

C(I)OpMI/IpOBaHHOCTL YMCHHUA IMOATBECPKAATL:

8.1

Ha KOHKDETHBIX TNPUMEPAX XapaKkTep 3aBHUCHMOCTH PEaKIIMOHHOM
CHOCOOHOCTH ~ OPraHMYECKUX COEJMHEHMH OT KpaTHOCTH M THIA
koBaneHTHOW cBsizu (O~ m T-CBA3H)  piaymuoro BiusHMS aTOMOB W
IPYNIl aTOMOB B MOJIEKYJIaX, @ TaKkKE OT OCOOEHHOCTEH peanu3anuu




pa3IMYHbIX MEXaHU3MOB MPOTEKAHUS peaKknuit

8.2

XapaKkTepHble XMMHMYECKHE CBOWMCTBA BEUIECTB COOTBETCTBYIOIIMMMU
HKCIIEPUMEHTAMM U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMUpOBaHHOCTh YMEHHS XapaKTEpU30BaTh COCTaB W BAKHEHIIIHE
CBOMCTBa BEUIECTB, NPHHAUICKANIMX K ONPEICICHHBIM KlaccaM |
rpyIIaM COeIUHEHHH (TIPOCThIC BEINECTBA, OKCHIIbI, TUIPOKCHIIBI, COJIH;
YIIEBOIOPOABI, MIPOCThIC YPUPHI, COUPTHI, (PEHOIIBI, ATbJCTU/IbI, KETOHBI,
KapOOHOBBIC KHCJIOTBI, CJIOXHBIC 3(UPBI, KHUPBI, YIJIEBOJABI, AMHUHBI,
AMUHOKUCIIOTBI, OCITKHN)

10

ChopMupoBaHHOCTH yYMEHHSI TMPOBOAMTH PACYETHI IO XUMHUYECKUM
dopMynaM W ypaBHEHUSM XHMHYECKUX PEaKIMH C HCIOJIb30BAHUEM
(U3NUECKUX BETUYNH:

10.1

Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO U3
UCXOJHBIX BELIECTB JaHO B BHJE PACTBOpA C OMPEICICHHON MaccoBOU
J10JIef paCTBOPEHHOTO BEILIECTBA WK JaHO B U30BITKE (MMEET IPUMECH)

10.2

MacCOBOW MM 00BEMHOM J0JIH, BBIXO/1a MPOAYKTA PEaKIHH

10.3

TEIUIOBOTO 3P deKTa peaKIuii

10.4

00BEMHEIX OTHOIICHUI Ira30B

10.5

M0 HAaXOXKJICHUIO XUMUYIECKOU (POpPMYIIBI BEIIeCTBa

11

Bnanenue cucremMoll 3HaHMM O METOAAX HAy4YHOTO IO3HAHHUA SIBJICHUMN
IIPUPOJIbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax M YMEHHUE NPUMEHATH
ST 3HAHUA IIPU DKCIECPUMEHTAIBHOM MCCICJOBAaHUU BEIIECTB U UL
OOBSCHEHUS XUMHUYECKHUX SBJIEHUI, HMMEIOIMIMX MECTO B MPHUPOJE,
MIPaKTUYECKOU JEATEIbHOCTH YEJI0BEKA U B ITIOBCEIHEBHON KU3HU

12

ChopMupoBaHHOCTh YMEHMS MPUMEHSATH (UCIOJNB30BaTh) 3HAHUSA O
COCTaB€ U CBOMCTBaxX BEIIECTB JUISI JKCHEPUMEHTAJIbHOM IPOBEPKU
TUIIOTE3 OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM IIPOTEKaHUs XHMHUYECKUX
peakuuMii W TPOTHO3MPOBAHHMS BO3MOXKHOCTEM HX OCYILECTBICHHUS;
CHUCTEMHbIE XMMHUYECKHE 3HAaHUS I OOBSICHEHUS U NPOTHO3MPOBAHUS
ABJICHUM, HMMEIOIMIMX €CTECTBEHHOHAYyYHYI0 NPUPONY; M MPHUHITHS
IPAaMOTHBIX peIIeHUH MPoOIeM B CUTYAIHUSIX, CBSI3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh yMEHHS IUIAHUPOBaTb M IMPOBOAMTH XUMHMUYECKHM
OKCIIEPUMEHT (MOJTyYeHWE W H3YUYCHHE CBOMCTB HEOPTraHUYECKHX W
OpPraHMYeCKHUX  BEUIECTB, KAaueCTBEHHBIE pEaKUUH  YIJIEBOAOPOIOB
Pa3INYHBIX KJIACCOB M KHCIOPOJCONEPKAIUX OPTraHMYECKUX BEIIECTB,
peleHne HKCIePUMEHTATbHBIX 33J1ay M0 PACIO3HABAHUIO HEOPTaHUYECKUX
U OpraHMYecKHX BEIIeCTB) C COOJIOJEHHEM NpaBWJI O0€30IacHOro
oOpamieHuss ¢  BellecTBAaMM U JaOOpaTOpHBIM  00OpYIOBaHHUEM;
(bopMyITHpOBaTH IENTN MCCISIOBAHUS; MIPEICTABIATh B pa3audHOl (hopme
pe3yibTaThl  AKCIEPUMEHTa, aHAIM3MPOBAaTh M OLIEHUBATh  UX




AOCTOBCPHOCTH

14 ChopMHUpPOBAaHHOCT, YMEHHS OCYIIECTBJIATH II€JICHANIPABICHHBIN TMONUCK
XUMHUYECKON MH(pOpPMAIMK B PA3TMUHBIX UCTOYHUKAX (HaydHas U yuyeOHO-
HayyHas JUTepaTypa, CpeCcTBa MaccoBoi MHpopMaIuu, cetb HTepHeT u
Ipyrue), KPUTHUECKH AaHAJM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
nepepabarbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBHHM C IOCTaBICHHOU
yueOHOM 3a1aueit

15 ChopMHUpPOBAaHHOCT,  YMEHHS  IPOTHO3UPOBATh, aAHAJIU3UPOBATH W
OIICHUBATh WH(POPMAIUIO C TO3WIMA 3KOJOTHYECKOW Oe30MmacHOCTH
MOCIIEACTBHIA OBITOBOM M TPOU3BOJCTBEHHOW JEATCILHOCTH YEJIOBEKA,
CBS3aHHOM ¢ mepepaboTKOW BemecTB; CHOPMHUPOBAHHOCTh YMEHHM
OCO3HABaTh OMACHOCTh BO3JICMCTBHS HA KUBBIE OPraHU3MbI ONPEICIICHHBIX
BCILIECTB, TIOHMMAas CMBbICI T[OKa3zaTeds MpenesibHOM  JONmyCTUMOM
KOHIIEHTPAIlMU, M TMOSCHATh HA NpPHUMEpax CIOCOObl YMEHBIICHUS U
MPEOTBPAIEHUS] UX BPEAHOTO BO3JCHCTBHS Ha OPTaHU3M YEJIOBEKa

IlepedyeHb 3jIeMEHTOB co/iep:KaHus, MpoBepseMbix Ha EI'D mo xumun

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnyueckne OCHOBbI XUMUHU
1.1 Crpoenue BemectBa. CoBpeMeHHash MOJENIb CTpOeHHsl aroma. Pacmpenenenue

JIEKTPOHOB 110 JHEpPreTMYeckuM YypoBHsAM. Kilaccuduxanus XUMHYECKHX
3neMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPreTHUECKUX YPOBHEH aTOMOB (s-, p-, d-
sneMeHTOB). OCHOBHOE U BO30YXJIEHHOE COCTOSHHMS aTOMOB. OJIEKTPOHHAs
KOH(urypauus aroma. BaneHTHbIE 37IEKTPOHBI

1.2 Ileppuonuueckas cucremMa xumuyeckux odnemeHTtoB WM. Mengeneesa.
O®usnueckuit cMbicn llepuonnueckoro 3akona J[.M. Menneneesa. IIpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB DJJIEMEHTOB M UX COEAUHEHUH MO
nepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJIHBIX COEMHEHH, BBICIIIMX OKCUJOB U TUIPOKCHJIOB

1.3 BaneHTHOCTB. DneKTpooTpuLaTENbHOCTh. CTENEHb OKUCIEHUS

1.4 Buaer xumudeckoi cBA3M (KOBaJeHTHAs, HOHHAs, METalIndeckasi, BOJIOPOIHAS)
Y MEXaHU3MBI ee 00pa3oBaHus. MeXMOJEKYIsIpHbIE B3auMo/ieiicTBUA. BemectBa
MOJIEKYJIIPHOIO H  HEMOJIEKYJISIPHOTO CTPOEHMA. TUIbl KPUCTAJUIMYECKHUX
pemeTokK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THINA KPUCTALUIMYECKON PEMIETKH

1.5 Xumuyeckass — peakuus.  Knmaccuukanuus — XMMHUYECKMX — peakumid B
HEOPraHUYECKON U OPraHMYeCKON XUMHUHU. 3aKOH COXPAaHEHHUsI MacChl BEIIECTB

1.6 CKOpOCTB pCaKknuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (I)aKTOpOB

1.7 TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEeHHS




1.8

OOpatumble peakIuu. XHUMHUYECKoe paBHOBecHe. DaKTOpHI, BIHSIONIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.9

OnektponuTtrueckas auccouuanus. CunpHble U ciiadbie 3nekTponuTsl. Cpena
BOJIHBIX PAacCTBOPOB BEIIECTB: KHCIAs, HEUTpaibHas, mieno4yHas. CrerneHb
JUCcCoLMaIiu. Peakium HoHHOTO 0OMeHa

1.10

I'uaponus coneit. MornHoe npousBeneHue Boabl. Bomopoaubrii mokazatens (pH)
pacTBopa

1.11

Crioco0b! BBIpaXEHUS! KOHIIEHTPAI[UK PACTBOPOB: MAaccoOBast OISl pACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHUEHTpauusa. HacellleHHble U HEHACBILCHHbIE
pacTBOpBI, pacTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIE peakinu. [loBenenue BelecTs B cpeaax ¢
pa3HbIM 3HaYeHHeM pH. MeToibl 2JIeKTpOHHOTO OalaHca

1.13

DNEKTPOIN3 PACTBOPOB U PACILIABOB COJIeH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

KJ'IaCCI/I(bI/IKaI_II/Iﬂ HCOPraHUYCCKUX COCIUHECHUM. HOMGHKJ'IaTypa HCOPraHU4CCKHX
BC€IICCTB

2.2

XUMHYECKHUE CBOMCTBA BAXHEHIIMX METALIOB (HATPHUM, Kalul, KaJIbIHM,
MarHui, aJlOMUHUH, ITUHK, XpOM, >Kelie30, MeIb) M HX coeaumHeHui. OOmue
CIOCOOBI MOYUYECHUS] METAJIJIOB

2.3

XUMHUYECKUE CBOMCTBA BAKHEHIIUX HEMETa/UIOB (TaJIOTCHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHsS) M HX  COCOUHCHUH  (OKCHIOB,
KHCJIOPOJICOICPIKAIIUX KKCIIOT, BOJOPOIHBIX COCAMHEHUH )

24

I'eneTnyeckas CBA3b HCOPTraHNYCCKUX BCHICCTB, IPUHAMJICIKAIINX K Pa3JIMIHBIM
Ki1accaM

2.5

Unentuduxanuss HeopraHM4ecKHX coeAuHeHWi. KadecTBeHHblE peakuu Ha
HEOPraHUYECKHUE BEILECTBA U HOHBI

OCHOBBI OpFaHquCKOﬁ XUMHNHU

3.1

OCHOBHBIE  TIOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOEHHUS OPraHUYECKHUX
coenuaeHuit A.M. bytiepoBa. YTiepoaHbIi CKeJIeT OPraHUYeCKOW MOJIEKYIIBI.
KpatHocTh Xumudeckoit cpsasu, O~ u T-CBASM  gpd. sp’. sp-rubpuausanuu
opOuTaneil aToMOB yTJiepo/a. 3aBUCUMOCTh CBOWCTB BEIIIECTB OT XHMHYECKOTO
cTpoeHust Mosiekynl. 'omornoru. 'omonoruyeckuii psii. M3omepus U u30Mepsl

3.2

[TonsiTie o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  A(hdeKTs
3aMeCTUTEIEN

33

[IpencraBiaenne o kiaccuuKalumu oOpraHuueckux BemecTB. Homenkiatypa
OpraHMYECKUX COCJAMHEHUN (cUcTeMaTHueckas) M TPHUBHAJIbHbIE Ha3BaHUS
BAKHEUIIUX MPEICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB
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CBoOOMHOpAaTUKAIBHBIA W HWOHHBIA MeXaHW3Mbl peakiuu. [lonsarue o
Hykieopuie u snexrpoduie. [Ipasuno MapkoBaukosa. [1paBuio 3aiiiesa

3.5

Ankanbl. XMMUYECKHUE CBOMCTBA aJKAaHOB: TaJIOTEHUPOBAHUE, JACTUIPUPOBAHUE,
TEPMHUECKOE pA3JIOKEHHE, KPEKHHT, H3oMepu3auus, ropenue. Ilomydenue
ankaHoB. [luknoankanel. Crenuduka CBOWCTB NHKIOAIKAHOB C  MajbIM
pa3MepoM 1ukia. Peakiuu npucoeJuHeHHs U paiiKalbHOTO 3aMeIleHuUs

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: peaklUM NPUCOEAMHEHUs (TaJoreHUpOBaHUE,
THJIPUPOBAHUE, TUAPOraIOTCHUPOBAHUE, TUApaTalus), TOPEHUs, OKHUCIECHUS U
noauMepu3ayy. IIpoMeliuieHHBIE U JIAOOPATOPHBIE CIIOCOOBI  MONYyYCHHS
AJIKCHOB

3.7

Ankaguensl. XUMHYECKHE CBOMCTBA AQJIKaJUEHOB: PEAaKUHMH IPUCOCAUHECHHUS
(ruapupoBaHue, TajJOr€HUPOBAHUE), TOpeHMsT U noiaumepusauuu. Ilomyuenue
aJKaJueHOB

3.8

AnxuHbl. XMMHUYECKHE CBOWCTBA: PEAKLMU MPHCOEIUHEHHs! (TraJloreHUpOBAaHUE,
TUAPUPOBAHUE, TUJpaTalus, T'MAPOraJloreHUPOBAHME) KaK CHOCO0 IMOIy4eHHUs
HOJMMEPOB M JIPYTUX TMOJE3HBIX MPOAYKTOB. Peakumum 3amemenus. ['openue
aleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHU JJI CBapKHU U PE3KU
metasuioB. [IpuMenenue anerusiena

3.9

Apenbl. XuUMHUYECKHE CBOICTBa O€H30/1a: peakuuu SIEKTPO(UIHLHOTO
3aMelleHusl, NPUCOENUHEHUs (TUJIPUPOBAaHUE, TrajloreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Tosyona. [lomyueHue OeH3odna.
OcoOeHHOCTH XUMHUYECKMX CBOMCTB crupoisia. [lommmepusanus crupoda.
CniocoOblI MoTy4eHus U IpUMEHEHUE apOMAaTUYECKUX YTIIEBOJA0POIOB

3.10

Cnuptel. IlpenenbHble  OJHOATOMHBIE CIUPTHL. XHUMHUYECKHE CBOWCTBA!
B3aUMOJICHICTBME C  HATpUeM KaK CIOCO0  yCTAaHOBIICGHWUS  HAJTWYUS
TUAPOKCOTPYNIBI, €  TaJOreHOBOJAOPOJAaMH  Kak  CIOCO0  MONy4eHHUS
pacTBOpUTENCH, BHYTPU- U MEKMOJEKYIISIpHAs AeruapaTanus. Peakius ropeHus.
[Tonmyuenue oTaHona: peakuuss OpOXKEHHs TIIIOKO3bI, THUIpATalldsl DJTUJICHA.
DTUIICHTJIMKOJIb U TJIMIEPUH KaK TMPEJCTABUTETU TMPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enos. Xumuueckue cBoicTBa (peHona (peakluu ¢ HaTpUeM, THIPOKCHIOM
HaTpus, Opomom). [lonyuyenue denona

3.12

AJ'II)I[GFI/II[BI. XUMHYECKHE CBOMCTBA NpEACIbHBIX AJBACTUAOB: THAPUPOBAHUC,
Ka4eCTBEHHbIE PEAaKUMU Ha KapOOHWIbHYIO Ipymmy (peakius ''cepeOpsHOro
3epkana, B3aumojeicteue ¢ ruapokcuaoM meau (II). Tlomyuenune npenenbHBIX
QIBJETUAOB: OKUCJIEHUE CIHPTOB, THApaTalUs aleTUieHa. AIETOH Kak
IPEe/ICTaBUTENb KeTOHOB. OCOOEHHOCTH PEaKIH OKHCICHHS alleTOHa

3.13

KapOoHOBBIE KHCIIOTH. XHWMHYECKHE CBOMCTBA TMPEIEIHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB MYPaBbUHON KHUCIOTHI.
[Tomydyenue mpeaenpbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIIEHUE
aJIKaHOB, AJIKEHOB, NEPBUYHBIX CIIUPTOB, AJBJAECTUIOB. BhiCiue npenenbHble U
HeTpeaebHbIe KApOOHOBBIE KHCIOTHI




3.14

Cnoxnabeie 3¢upbl u Kupbl. CrnocoObl TONYYEHHUS CIOXKHBIX 3(UPOB.
OObparuMocTh peakuuu sTepudukanuu. I[IpuMeHeHHe CIOXHBIX 3(PHUPOB B
MUIIEBONH W TMap(IOMEPHONW MPOMBIIUICHHOCTU. JKUpPBI Kak CIOXKHBIE (PUPBHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA KHPOB:
TUAPUPOBAaHUE, OKHUCIeHWEe. ['Maponu3, WiM OMBUICHHE, >KUPOB Kak crocod

Ve
IMPOMBIINIJIEHHOI'O ITOJYUYCHHUA COJICH BBICHIUX Kap6OHOBI)IX KHCIIOT. MI)UIa Kak
COJIM BBICHINX Kap6OHOBLIX KHUCJIOT

3.15

XHWMHUYECKUE CBOMCTBA IVIIOKO3Bl: pEAaKUUMM C YYaCTHEM CIUPTOBBIX U
QIBJETUAHON TPYNI M MOJIOUHOKHUCIOE OpokeHue. IIpumeHeHue TiroKo3bl, ee
3HAYCHUE B JKU3HEAEATEIIBHOCTU Opranusma. Jlucaxapuisl: caxaposa, ManabTo3a.
BoccranaBiuBaronie M HEBOCCTaHABIMBArOIIME Aucaxapuabl. [uaponus
aucaxapunoB. Ilonucaxapuisl: Kpaxmal, rIMKoreH. CTpoeHHE MaKpOMOJEKYI
KpaxMayia, IJIMKOT€Ha W LeUIoI03bl. Du3nueckue CBOWCTBA Kpaxmana MU
LEJUI0JIO3bl. XUMHUYECKUE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHas
peakuus ¢ MoaoM. XHMHUYECKHE CBOMCTBA LEJIHOJIO3bI: THAPOIU3, HOIyYEeHUE
3¢upoB 1eTroNo3bl. [loHSATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIHN ILEJK)

3.16

AMHHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHUS: PEAKIMU C BOJOW, KHUCIOTAMH,
pCaKIII/Iﬂ FOpeHI/Iﬂ. AHI/IJH/IH KakK HpGI[CTaBI/ITCJII) apOMaTI/I‘-IeCKI/IX AMHWHOB.
XHWMHUYECKUE CBOMCTBA aHWIIMHA: B3aMMOJICHCTBHE C KHCJIOTaMH, OPOMHOM
BOJIOM, oOkucieHue. [lonydeHue aMHHOB QJIKWIMPOBAHUEM aMMHakKa U
BOCCTAHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMUHOKHCIOTBI M O€JIKH. AMHHOKHCIOTHI KakK aM(OTEpHbIE OPraHHYECKHUE
coeaunenusi. OCHOBHbIE aMHHOKHCIIOTHI, OOpasyromime Oenku. XHUMHYCCKHE
CBOMCTBa OCJIKOB: THIPOJIN3, ICHATYpAIlHsl, KaueCTBEHHbIC (IIBETHBIC) PEaKIMU
Ha OeJKn

3.18

CtpoeHue u CTPyKTypa IOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHUsT Moyiekyd. OCHOBHBIE CHOCOOBI TMONYYEHHS BBICOKOMOIIEKYISIPHBIX
COCIMHEHUH: peaklny TMOJIMMEpU3aIluiu U ToJUMKOoHIeHcanuu. Knaccudukarus
BOJIOKOH

3.19

I/IJ_ICHTI/I(I)I/IKB.I_II/ISI OpTraHU4YC€CKUX coequHeHui. Pelienue OKCIICPUMCHTAJIbHBIX
3a7la4 Ha paClioO3HaBaHHUEC OPraHN4CCKUX BCIICCTB

3.20

I'eneTmueckas CBSI3b MCXKAY KilaCCaMH OPraHn4CCKuUX COG}II/IHGHI/Iﬁ

XUMHS U KU3Hb

4.1

Xumus B moBceAHEBHOM >xu3HU. IlpaBuna OGe3omacHoi paOOTBI C €IKHUMH,
TOPIOYMMH M TOKCUYHBIMH BEILIECTBAMU, CPEJCTBAMH ObITOBON XUMUU

4.2

XUMUS U 3[I0pOBbE. XUMHS B MEAUIIMHE. XUMUS U CEIBCKOE XO3UCTBO. XUMUSA
B MPOMBIIUIEHHOCTH. XUMHSI U SHEPTreTUKa: IPUPOTHBINA U MOMYTHBIA HEPTIHON
raspl, WX cocTaB W wucnoias3oBanue. CocraB HedpTH U ee TmepepadoTKa
(IpHpOIHBIE UICTOUHUKH YTIIEBOIOPOIOB)

4.3

Xumus U dKojJorusd. XUMHUYECKOE 3ar PA3SHCHUC Oprxca}omeﬁ cpeanl U €To




nociencteus. Oxpana ruapocdepsl, MouYBbl, aTMochepsl, Gopsl u dayHbl OT
XUMHUYecKoro 3arpsi3HeHus. IIpobiema OTX0J0B M MOOOYHBIX TNPOIYKTOB.
AJNBTepHATUBHBIC UCTOYHUKU SHEPTUU

4.4 OO01mue mpencTaBieHHs] O MPOMBIIUIEHHBIX CHOCO0AaX IMOJYYEHUS XUMUYECKHX
BEUIECTB (Ha MpUMEpPE IPOU3BOJCTBA aMMMaKa, CEpHOW KUCIOThI). UepHas u
nBetHas  Metaryprus.  CTekiio M CWIMKAaTHas  MPOMBIIUIEHHOCTD.
[Ipombinennass  opranudeckass  xumus.  Cblpbe Al OpraHUYecKOM
MPOMBIIIJICHHOCTH

5 Tursl pacyeTHbIX 3a1a4

5.1 Pacuersl Maccel BemiectBa MM o0beMa Ta30B MO H3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00beMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuets! TermoBoro addexra peakuu

53 PacueTbl 00beMHBIX OTHOILICHHH ra30B IPU XUMHUYECKUX PEaKIIHIX

54 Pacuersr macchl (0ObeMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIUH, €CIU
OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET PUMECH )

5.5 Pacuersl MaccoBoil mnaM 0OBEMHOW J0NM BbIXOAA NPOAYKTAa pEAKUUU OT
TEOPETUUYECKH BO3MOXKHOTO

5.6 Pacuetsl Maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOJIYKTA PEAKIUH, €CIIA OTHO
M3 BENIECTB JaHO B BHJIE pPacTBOpa C ONPEACICHHONM MacCOBOM JOJEH
pPacTBOPEHHOI'O BELIECTBA

5.7 Pacuersl ¢ wucnosnp3oBaHMeM MOHATHH  "MaccoBas jgois", "MosspHas
KOHIleHTpauus", "pacTBOPUMOCTD"

5.8 HaxoxxneHnne MoJeKyasipHOM (OpMysbl OpraHMYECKOro BeIlecTBa IO €ro

IUIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIIMX B €r0 COCTaB, WM IO
IPOAYKTaM CrOpaHus




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOuTajneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH O0BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOIHBIM
ckesner, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HW30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- U a30TCOJEpIKAIINE COCTUHEHHS, OMOJIOTMYEeCKH aKTHBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCIKHU), MOHOMED, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpEaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakuuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON IUCCOLMALNU,
[lepuoanueckuit 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHMUS MPUUYUHHOCTA U CHCTEMHOCTH
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYICCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOACTBA CEPHOW KHCIOTH, aMMHakKa, MeETaHOJa, mepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XWMHUYCCKHUX 3HAHUUA C MOHITHSIMH H MNpeaACTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TpPUBUAJIBHBIC HAa3BaAHHWA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) ()OPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4CCKrUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIOIIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTanmaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJI€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, SDHEPIE€TUYECKUE YPOBHU



ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
3TH PEeaKUUu UAYT J0 KOHIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTH HW THUIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE APUPHI, CIUPTHI, (PEHOIIBI, AJIbJETUABI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIe pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIIMH

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM HCCIEAOBAaHUM BEIIECTB W IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE WU CBOMCTBAaxX BEILECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPOAY; JJs IPUHATHUSA

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOACOJCPKAIIUX OPTaHUYECKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIUM MCCICIOBAHUS; MPEICTABIATh B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCoBOM MHpOpMaIuH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IOCTABJICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3MIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelIeCcTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTelidl MpeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemiectBa. CoBpeMeHHass MOJeNb CTpoeHHs aroma. Pacrpenenenue
ANIEKTPOHOB 10 JHEPreTHYECKUM ypoBHAM. Kiaccuduramms XUMHUYECKHX
s1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB DJIEMEHTOB M HMX COCIUHEHUU I10
MepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KpUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON PEIIETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 dekTh XUMUYECKUX peakiuil. TepMoXuMHuiecKre ypaBHEHHUS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

Onexktponutnyeckas auccoruanus. CuiibHble U cialble anekTponutsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIJasd, HEWUTpaibpHas, mienouHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruapars

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3HbIM 3HaueHHeM pH. MeToasl aeKTpoHHOTO OanaHca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHenuil. HomeHnknaTypa HeopraHn4eckux

BEILIECTB

22

23

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaniss HEOPraHn4ecKux coeqnHeHnid. KauecTBeHHbIE peaknny Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIBI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sSp-THOpUAU3AINH
opOuTaneil aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

cTtpoeHus Mosaekyi. ['omonoru. ['omonornuecknii psaa. Mizomepust u n3oMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o kiaccuUKaMM OpraHUYECKHX BemecTB. HomeHnkiaTtypa
OpPraHMYECKUX COEIWHEHUH (cucTemMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuio MapkoBHukoBsa. [Ipasuso 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHME, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCaknuu MPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
TUIPUPOBAaHUE, TUApATAlUs, T'MJIPOraJIorT€HHPOBAHKE) KaK CIOCO0 IOJIy4yeHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH JJI CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHAa

Apenbl. XuUMHYECKHE CBOMCTBa O€H307la: peaKIUu  dBJIEKTPODUIHLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoia.

Crioco0b1 IMOJIYYCHHUA U IPUMECHCHUEC apOMATUYCCKUX YITIEBOJOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruapartanus. Peakuus ropeHus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpusi, Opomom). [lomyuenne enona

3.12

3.13

3.14

AJH)[[GFI/IZII)I. XUMHYECKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHBIC PEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakius «cepedpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). TlomyueHnune mpenenbHBIX
aNbJIETHJIOB: OKHCIIEHHWE CIOUPTOB, THApATalusl aleTuieHa. AIIeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHHE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. BpIcliue npeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu HTepudukanmu. IlpuMeHeHue CcIoOXHBIX 3(QHUPOB B
MUIIEeBOW M TNapQroMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(GUpPbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TMOJTY4YE€HHs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTHEM CIHPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYNI M MOJIOUHOKHCIIOoe OposkeHue. [IprMeHeHHe TIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYT
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuus TOpEeHHs. AHWIUH Kak NPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okucienue. [lodyyeHue aMHUHOB aJKWIMPOBAaHMEM aMMHAaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallks, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTudukanys opraHMuecKux coeJuHeHn. Permenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCHYHBIMH BCUICCTBaAaMU, CPEACTBAMU OBITOBOI XMMHUHU

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HedTAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U €€ mepepaboTka (IPUPOIHBIE
WCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHUKHU SHCPTHUHN

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEUIECTB (HAa NIpUMEpE IMPOU3BOJCTBA aMMMaKa, CEpHOM KucioTel). U€pHas u
userHas  Merauryprus.  Crekio M CWIMKAarHas  NPOMBIIUIEHHOCTD.

[IpombinenHass ~ opranudeckas  xumus. Cplpp€  ans  OpraHu4ecKou

MIPOMBIIIJICHHOCTH
5 Tunsl pacy€THBIX 32124
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
. BEIIIECTBA, MACCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECTB
52 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH T'a30B PU XUMHUECKUX PEAKIIUAX
5.4 Pacuérer maccrl (00bEMa, KOTMUECTBA BEIMIECTBA) POAYKTOB PEAKIIHH, SCITH
' OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIINHU, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MaCCOBOM J0JIEH
pacTBOPEHHOIO BELIECTBA
57 Pacu€rhl ¢ ncnonb30BaHUEM MOHITHH «MaccoBasi OIS, «MOJISIpHAs
. KOHIIEHTPALIUA», «PACTBOPUMOCTH
Haxoxaenne MonekymsipHOi popMyIIbl OpraHU4EeCKOro BEIIeCTBa 10 ero
5.8 TJIOTHOCTU U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIHUX B €r0 COCTaB, WU 110

MIPOYKTaM CTOPaHUs




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kinace. yriryonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe odmiecTBo «M3aaTenbCcTBO
«IIpocsemenue»

* Xumus; 11 kmacc. yrinyoiaennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akninonepnoe obiectBo «M3aaTenbeTBO
«IIpocBemenue»

C.A Ily3akos, B.A.ITonkoB Xumus: 10 -11 -e kiacchl: yriyOia€HHBIN ypOBEHb:
cOOpHUK 3a/1au U ynpaxkHeHui: yueoHoe nocodue/ C.A Ilyzakos, B.A.ITonkos ,
N.B. bapsiiosa ; nox pen. C.A. Ilyzakosa.- 6-e u3a., crep. Mocksa :

[Ipocsemenue, 2023

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

A.A. KaBepuna, M.I'. CHactuHa CucreMa OEHKH JOCTHKEHUH TIIIAHUPYEMBIX
MPEAMETHBIX PE3YyJIbTaTOB OCBOCHHS YUEOHOTO NMpeaMeTa « XUMUS :
meroanueckue pekomeraamnuu / . M. : ®I'BHY «MucTuTyT cTpaTeruu pa3BuTus
obpazoBanusg»2023

A.A. KaBepuna Xumus (yriryOJieHHBIH ypoBeHb). Peanu3zaiius TpeboBaHmit



®I'OC cpennero obmero 06pa3oBaHus : METOAMYECKOE MIOCOOME IJIsT yUUTENs / ;
Hay4. pea. H. B. CBupunenkosa ; nox pea. A.A. Kasepunoii.M. : ®T'BHY
«MHCTUTYT cTpaTeruu pa3BuTHs 00pa3zoBaHus»,2023.

A.C. T'oponenckas, JI.A. [lapurytuna [Ipaktuueckue (1abopaTopHbie) paboTh
no yueOHoMmy npeamety «Xumus». OcHOBHOE o0O1iee oOpa3oBanue. CpeaHee
obmree odpazoBanue: yaeoHoe nocodue / A.C. I'opoaenckas; mox pen. JILA.
[Tapurytunoit. M.: ®I'BHY «HCTUTYT coaepkanus 1 MeTO0B 00yueHuss»2024.
JLU. Acanosa METOJJMYECKHNH KEUC (XUMMUS. 10-11 KJIACCBHI) Xumus
u xku3Hb M.: ®I'BHY «MHCcTUTYT conepxaHusi U MeTo10B 00yueHus» 2024.
JLW. Acanoa METOJJMYECKHNI KEWUC (XUMMUS. 10-11 KJTACCHI)
Knaccudukanusa xumuyeckux peakuuii M.: ®I'BHY «MHctutyT conepxxanus u
MeT0/0B 00yueHus1»2024.

JLW. Acanoa METOJJMYECKHWI KENC (XUMMS. 10-11 KJTACCHI)
Cxopoctb xumnueckoi peakiuu M.: ®I'BHY «MHCTUTYT conepxaHus U
MeTo10B 00yueHus 2024,

H.A.3arpanuunas A.C.I'opoaeHckas CucteMa OllEHKH JOCTHUXKECHUI
IJIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS yueOHOTO MpeIMeTa
«Xumusi». Cpennee o01iee 00pa3zoBaHue : MeToauueckue pekomenaamu / H. A.
3arpannuHas, A. C. 'opogenckas. M.: ®I'bHY «MHcTUTYT conepxanus u

MEeT0/10B 00yueHus» 2024.



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://urok.1c.ru/

https://educont.ru/

https://mob-edu.com/

https://www.imumk.ru/

https://foxford.ru/

https://www.yaklass.ru/

https://globallab.org/ru/

https://uchi.ru/
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