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IHHOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMMa mo XMMHUU Ha YpOBHE CPEIHEro 00IIero oOpa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOI o0Opa3oBaTenbHOI IpOrpaMMbl CpPEeIHETO o011ero
obpazoBanusi(DPOIl COO), npencrapnennbix B denepaibHOM TOCYIapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, c¢ yuérom KoHueniuu mnpenoaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
depepaluu, pean3yIOMIUX OCHOBHbIE 00pa3oBaTEIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJNOKeHH «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoit
deneparuu Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HW3YUYEHUsI 3aHMMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ydammuxcs 10-11 kimaccos.
WN3yuenne mnpenmera, peanusyemMoe B yCIoBHiIX —Au@depeHIIMpPOBAHHOTO,
npopuILHOTO OO0Yy4YeHMs, MPU3BAHO OOECIEeYUuTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTary X K OBICTPO MEHSFOIIMMCS YCIOBHSAM JKU3HHU B COIIMYME, a TAKXKE JIJIS
POJOJDKEHUsT O0y4YeHHUs] B OpraHu3anuax MpodecCHoHaIbLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJJHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamme mo XuMuUu Ha3zHaueHHE TIpeaMeTa «XUMHUS» TOJIydaeT
NoJpOOHYI0  MHTEPHPETAldI0 B  COOTBETCTBMM €  OCHOBOIOJIArarolUMU
nosioxkeHusiMu ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEpKaHU,
pe3ynbTaToB OOydeHHs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCS CJEAYIOIIME BBINOJHIEMBIE MPOrPAMMOMN MO
XUMUHU QYHKIIHH:

e uH(OPMAIIMOHHO-METOIMYECKAsl, peann3alus KOTOpoil obOecreunBaeT
MOJIyYCHHE TPEICTABIICHUS O IIeNISIX, COACP)KAHWU, OOINEH CTpaTeruu
0o0y4eHHs, BOCIUTAHUS U PA3BUTHUS 00YUAIOIIUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHu3alMOHHO-IUIAHUPYIONIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ICJICHUE: TPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX U KAaYeCTBEHHBIX €T0
XapaKTePUCTUK; TOIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII W OLEHKH O0pa30oBaTeNIbHBIX JOCTHXKEHHN O0O0y4arolmuxcs B
paMKax UTOTOBOM aTTecTallud B (QopMe €IUHOTO TOCYAapPCTBEHHOIO
HK3aMEHA MO XUMHH.

[Iporpamma a1 yriryOJI€HHOTO N3YUYEHUST XUMUU:



e YCTAaHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJAEpKaHue, 00s3aTeIbHOe
JUIST W3Y4YeHUsT B paMKaX OTHCNbHBIX Mpoduiei, mnperycMaTpuBaeT
pacnpenesneHie W CTPYKTYPUPOBAaHHME €ro I0 KjaccaM, OCHOBHBIM
coJiepKaTelIbHBIM JIMHUSAM/pa3iesaM Kypca;

e 1aéT mpUMEpHOEe paclpeaesieHue y4eOHOTO BPEMEHH, PEKOMEHIYEeMOIo
JUTSI U3yYEHHUSI OTACIIbHBIX TEM;

e QpeajaraeT MNPUMEPHYIO MOCIEAOBATEIIbHOCTh U3YYEHHUS Y4eOHOro
Marepuaia ¢ y4ETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JA€T METOAUYECKYIO MHTEPIPETALMIO LIeJIEN U 3a7a4 U3y4eHUsl MpeaMera
Ha yriyOJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
MIPOTrpaMMBbl CpeaHero o01ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaIpeJMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX  JEHCTBUNA  0OydYalolmerocs IO OCBOCHHIO
coJiepKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTPpaMME MO XUMHUH MPETyCMOTPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XUMHUHW Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi. 3a TmpeleiIaMd  YCTAHOBJICHHOW MPOrpaMMON 1O  XUMHUU
00s3aTeIbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJep KaHUsl y4eOHOro mpeamera
«XuMHsS» OCTaETCs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi JI0JKHA OMPENEsAThCS B COOTBETCTBUM C HAINpPaBICHUEM KOHKPETHOIO
npoduiis 00yueHus.

B coorBeTcTBUM ¢ KOHUEeNTyaidbHbIMU mojoxkeHusmMu PIroOC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOro M YMNIyOJIEHHOIO YpOBHEM B CHUCTEME
nudepeHIupoBaHHOTO OOy4YEeHUsI Ha YPOBHE CpEeAHEro o01iero oOpa3oBaHUS
XUMUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HAMpaBiIeH HA pean3aIuio
MPEEMCTBEHHOCTH €  MOCIEAYIOLIMM  3TAalOM  MOJYYEHUS  XHUMHYECKOIO
oOpa3oBaHMsi B paMKax M3Yy4YEeHHsS CIEUUAJIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OPTaHU3AIMSAX CPEIHETr0 MPOodecCHoHaIbLHOTO
oOpa3zoBanus. B 3TOi CBA3M M3ydeHHE MpeaMeTa «XHUMHS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue U yriayOJieHWe TeOpeTUYecKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX OMpPENEAEHHBIN MpodUih
o0y4eHHs1, B TOM YHCIIE C NEPCHIEKTUBOMN MOCIEIYIOEro MOTYYEHUsI XUMUYECKOTO
o0pa3oBaHuUsl B opraHuzainusax npodeccuoHaibHoro oopazoanus. Hapsiay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIBFHON MPOTPaMMBI  CpeIHEro 00IIero oOpa3oBaHUs
U3y4YeHUE IMpeamMeTa «XuUMHUS» OPUEHTHUPOBAHO TaKKe Ha pelieHue 3aaad



BOCITUTAHUS U COIMAJIILHOTO Pa3BHUTHs OOydarommuxcs, Ha GOpPMHPOBAHUE y HHX
OOIIEMHTEIIEKTYalIbHBIX YMEHHUI, YMEHUN palMoHaIM3alMU y4eOHOro Tpyla U
0000IIEHHBIX  CIOCOOOB  JICSATEIBHOCTH, HWMEIOIIUX  MEXIUCUUILUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomuMu npeaMera «XuMus» Ha YpOBHE YriayOIE€HHOTO W3Y4YCHHS
SBIIAIOTCS YIUIyOJN€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HEopraHnuyeckas Xxumus». [Ipu onpeaeneHuu moaxoa0B K 0TOOPY M CTPYKTYPHOU
OpraHM3aIHi COACPKAHMUS ITUX KYpCOB B MpOTrpamMMme IO XHMHU 33 OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuumsx 0a30BOr0 W yriayOiIEHHOTO
YpOBHEH U3yueHUs IpeaMeTa.

OcHoBy conepxkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpPTaHWYECKass XUMUS» COCTaBISIET COBOKYITHOCTh NPEIMETHBIX 3HAHUH U
YMEHUH, OTHOCAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMeTa. JTa CHUCTEMA
3HaHUU TIOJy4aeT OIpeneIEHHOEe TEOPETHUECKOEe JOMOJHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OoONbIIUHA 00BEM  (AKTOIOTHYECKOTO
matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4deHMs MpeaMera olecreyeHa
BO3MOXKHOCTh 3HAYUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX W CBOMCTBAX MX COCAMHEHHW HA OCHOBE PACIIUPEHHS U YTITyOJIeHUs
NPEICTaBICHUNA O CTPOCHUM BEIIECTBA, XMMHYECKOW CBS3UM U 3aKOHOMEPHOCTSIX
IPOTEKaHUS PEAKIU, pACCMATPUBAEMBIX C TOYKH 3PEHUS] XUMUUECKOU KUHETUKU
U TepMoAWMHAMHKH. M3ydeHue mnepuoguveckoro 3akoHa u Ilepmomudeckoit
CUCTEeMBl  XHMHYECKHX  DJIEMEHTOB Oasupyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKasl CBS3b
OOBSICHSIETCS C TOUKU 3PEHUS YHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOYKH 3PEHHUS MEXaHM3MOB e€ oOpa3oBaHus. M3ydeHue
TUTIOB ~ peakuui  JIomojHseTcss  (GopMupoBaHMEM  MpEACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOIU3E PACIUIaBOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHHM MPU PACCMOTPEHUU PEAKIHUOHHOW CIOCOOHOCTH
COCIMHEHUM yzenseTcss oco0oe BHUMaHUE BOMIPOocaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHWEe WMEET TO, YTO Ha COJCpKaHHUE KypCOB XHMHUU
yrayOIEHHOTO YPOBHS U3YUYECHHUS JUIsl KJIACCOB OMPEAEIEHHOTO Ppoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [IONOJHEHHM K oO0mel cucreme
IPEIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHHE CMEXKHbIE TIpeaIMeThl. Tak, Hanmpumep,
B COJICP)KaHUM MpeIMeTa I KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis OO0JIbIIoe
3HauY€HHE OYJyT UMETh 3JEMEHThl y4eOHOro marepuaya mo oomei xumuu. llpu
U3y4YeHUU IMpeMeTa B JIAaHHOM Cllydyae akIeHT OynIeT caelaH Ha OOLIHOCTh
METOJI0B MO3HAHHUA, OOLUTHOCTh 3aKOHOB M TEOPHUM B XUMHUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (U3HMKE), 3aKOHBI COXpPaHEHUS



MacChl M JHEPIUM, 3aKOHbl TEPMOAUHAMUKH, 3JIEKTPOIN3d, MPEACTABICHUA O
CTPOEHHUH BELIECTB U APYroe.

B TO xe BpeMsa B CoAEpKaHMM IpeaMeTa JUIsl KJIACCOB XHWMHKO-
onojornyeckoro nmpoduiist OoNbIIMKA yAENbHBIA BeC OyleT UMETh OpraHHYecKas
xumus. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXKHOCTh  Ansi  Oosee
OOCTOSITEIBHOTO ~ PAacCMOTPEHHUS  XMMMUYECKOH OpraHu3aludd  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOWM BXOJAT, K MpPUMEPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIUIbI, OEJIKH, YIJIEBOJbI, HYKJIEHHOBbBIE
KHUCJIOTBI U Apyrue. IIpm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPENCTABUTEIECH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4YCHUS
CYILIIHOCTH IPOLECCOB (POTOCUHTE3A, AbIXaHUsI, TUIIEBAPEHUS.

B nnane ¢dopmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIIEHAayYHBIX METOJIOB [TO3HAHMS M OIIBITA TPAKTUYECKOIO MPUMEHEHHUS HAYYHBIX
3HaHUU W3y4YeHHE MpeaMeTa «XUMHUs» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM MpeAMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHble NpeaMmeTsl», «Marematuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3yueHun ydeOHOTO mpeaMeTa «XUMUS» Ha YrayOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO U CpeAHero oOlIiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil MEepBOCTENIEHHON 3HAYMMOCTH SIBISIETCS (DOPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. Pemenne
TOM 3amauv Ha YriayOJNE€HHOM YpOBHE W3Y4YEHHUs MpeaMeTa Ipeanosaraer
peanu3anuio TaKux LeseH, Kak:

e (QopmMupoBaHUE NPEJICTABICHUNA: O MaTepUaIbHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJIEHUM IIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poau B o0ecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJOBEYECTBA: B  PEHIEHUMH  IpoOsIemM
HKOJIOTHYECKOM, YHEPreTUYECKON U MHUIIEBOM O€30MacHOCTH, B PAa3BUTHU
MEULMHBI, CO3JaHUM HOBBIX MAaTE€pUaJIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnr palroHaIbHOTO MPUPOIONOJIb30BaHUs, B (POpMUpPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl UYEJIOBEKA, a TAKKE 3KOJIOTMYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBbIO U MPUPOIHOU CpeJE;

* OCBOCHHME CHCTEMBl 3HAaHHW, JIeXKAlIMX B OCHOBE XHMMHYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI Mupa: GyHAaMEHTAIbHBIX
NOHATHUM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pA3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMUYECKHUX DPEaKUUl, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAYYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

* (opMupoBanue y oOyyJarommxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHYECKUX 3HAHUU [JIs1 OOBACHEHUS
KITFOUEBBIX HJIEH U TPOOJEM COBPEMEHHOM XUMUH, HJII OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOIY;
I'PaMOTHOTO pelIeHus MPoOJIeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKHU C MO3UIIMI 3KOJIOrMYeCKOi 0€30MacHOCTH MOCIEICTBUMA
OBITOBOMI M MPOU3BOACTBEHHON [EATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKAM  TPOU3BOACTBOM, HCIOIB30BAHUEM U  MEpepadOTKOMN
BEIIECTB;

e yriuyOJieHWE TMPEJCTAaBJICHUNH O  Hay4dHbIX  METOJaX  IO3HaHWI,
HEOOXOJUMBIX I TPUOOPETEHUS] YMEHHUM OPUEHTUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHHUS XUMUYECKUX SIBICHHM, WMEIOIUX MECTO B
NPUPOJIE, B MPAKTUYECKON IEATEIIBHOCTH U TOBCEHEBHOM JKU3HHU.

B mane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(YHKUMNA TENOCTHOM CHUCTEMBI CPEJHEro oOuiero o0pa3oBaHUs NpPHU U3YYEHUU
npeamMera «XUMHUS» Ha  yrIyOJI€HHOM ypOBHE 0OCOOYI0  aKTyaJbHOCTb
IPUOOPETAIOT TaKUE LT U 33]]a4H, KaK:

e BoOCHUTaHuE YOEKIEHHOCTH B TIO3HABAEMOCTH SBJIICHUM TPUPOJIBI,
YBaXEHUSI K TMpoIlecCy TBOPYECTBA B 00JIACTU TEOPETHUUECKUX U
MPUKIIAIHBIX HUCCIEAOBAHUNM B XUMHUHU, (POpMHUpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIIMK K OOYYEHHI0O ¥ TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHHS
00111€4eI0BEYECKUX LIEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
crocoOHOCTe oOywatonuxcsi, (OPMHUPOBAHWE Yy HUX CO3HATEIHHOTO
OTHOIIEHUSI K CcaM0OOpa30oBaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBUIO YCHEHIHON MpodecCuOHaTbHOM U 00IIeCTBEHHOU eI TeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3I0POBOM 00pa3e KU3HWU;

e (GopMHpOBaHHE yMEHUW M HABBIKOB Pa3yMHOTO MPUPOIOTOIL30BAHMS,
Pa3BUTHE IKOJIOTUYECKON KYJIbTYPBhI, IPUOOPETEHUE OMBITA 00IIECTBEHHO-
TMIOJIE3HOM IKOJIOTUYECKOMN AESITEIbHOCTH.

OOGmee Yucio 4acoB, MPEAYCMOTPEHHBIX JJIsI U3YUEHUSI XUMUM HA YIITyOJE€HHOM
YpOBHE CpemHero obmiero oopasoBanus, coctabiser 204 gacos: B 10 kmacce —
102 vaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Heento).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBbI OPraHUYECKON XUMHUM.

[Ipenmer w® 3HaYeHHWE OPraHUYECKOM  XHMMHUH, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCTUMHEHHIM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BanleHTHbIE BO3MOXKHOCTHM aToMa yriepoaa. XUMHUYECKas CBA3b B
OpPTraHUYECKUX COCIUMHEHMSX. Tumbl TrUOpUIU3AIlMM aTOMHBIX oOpOuTanen
yraepoja. Mexann3mbl 00pa3oBaHMsi KOBAJICHTHOW CBsI3M (OOMEHHBIA M JOHOPHO-
aKIENTOPHBIN). TUMBl TEpeKpbIBaHUS ATOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHas cBsi3b. CnocoObI pa3pbiBa CBsI3EH B MOJIEKYJIax
oprannueckux BemiectB. [loHsTHe o cBOOOJHOM paaukane, Hykileoduie u
anexTpodue.

Teopus cTpoeHHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAuHEHUU. MoneKkylsapHble W  CTPYKTYpHbIE  (HOPMYIIBIL.
CrpyktypHble (OpMyibl pa3IMYHBIX BHJOB: pPa3BEPHYTasi, COKpallE¢HHAas,
ckenetHas. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE YDPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHH (MHyKTUBHBIN
U ME30MEPHBIN 3PHEKTHI).

[IpencraBienne o KiaccUpUKALMKM OpraHuyeckux BeuniecTB. lloHaTne o
(¢yHKuroHanbHOU rpynmne. I'omosnorus. I'omonoruueckue psinbl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHblE Ha3BaHUS
OT/EJIbHBIX MTPEICTABUTEINCH.

OcobeHHOCTH W Kiaccu(UKanusg OpraHuyecKux peakuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIHHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W HMX MPEBpALICHUIA:
O3HAKOMJIEHHE ¢ oO0pa3laMd OpPTraHMYeCKHX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, OMbBITHl IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(rutaBneHue, OOYIVIMBAHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJCNICH MOJIEKYJ
OpPTraHUYECKUX BELIECTB.

YraeBoaopoasbl.

Ankanbl. ['omonornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp’-
rudpuau3alysi aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. dusmueckue CBOMCTBA
AJIKaHOB.



XHUMHUYECKHE CBOMCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3alluH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBinenue o
MEXAaHU3ME PEAKIUN pAAUKAIBHOTO 3aMEIICHUS.

Haxoxnaenue B npupoze. CriocoObl MOTYyUYeHUS U TPUMEHEHHUE aJIKAHOB.

Huxnoankanbel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUS M XUMHUYECKUX CBOMCTB MajbiX (LIMKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTAH, ITUKIJIOTeKCaH) IUMKIoadkaHoB. CrocoObI MOMyYeHUs U
MPUMEHEHHE IIUKIOAIKAHOB.

Ankensl. ['oMoyiorudeckuii psii aakeHoB, obOmas (Gopmyiia, HOMEHKIIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ — ajJKEHOB, Sp°-
rudpuau3anys aTOMHBIX opOuTanei yriepoaa, o- U m-cBa3u. CTpyKTypHas u
reomeTpudeckas (IUc-TpaHc-) wu3oMepusa. Du3nyeckue CBOWCTBA aJIKEHOB.
XUMHYECKHE CBOWMCTBA: PEAKUUHM MPUCOCIUHEHUS, 3aAMEIICHUS B O-IIOJIOKEHUE
IIPU JIBOMHOM CBSA3M, MOJUMEpHU3auMu M okucieHus. [IpaBuno MapkoBHHMKOBa.
KaudectBennbie peakiiuy Ha JABOWHYIO CBsi3b. CIIOCOOBI OMYYEHHS U IPUMEHEHNE
AJKEHOB.

Ankaauensl. Knaccudukaius aikaaueHoOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepuzanus
COMPSHKEHHBIX TMeHOB. CrocoObI OTYYeHHS U PUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckuii psij akuHOB, o01as Gopmysia, HOMEHKIATypa u
M30MEpHUs. DIECKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, Sp-
rudopuau3anms aTOMHBIX opOuTaneil yriaepoga. @U3NyYecKHe CBOMCTBA aJIKUHOB.
XUMUYECKHE  CBOICTBA:  peakUUMd  MPUCOEOUHEHHUS,  JUMEPH3ALUH U
TpUMepHU3aluu, OKUciIeHus. KUCIOTHbIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBs3b. KauecTBEHHbIE peakiiuu Ha TPOMHYIO CBs3b. CIOCOOBI OJTyUYEHUS
U IPUMEHEHUE aJTKUHOB.

ApoMaThuecKkue YTrieBoJIopoibl (apeHsl). ['oMomoruueckuid psii apeHoB,
obmas ¢hopmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYyJbl OeH30ma. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHNs B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJIHOM paJIUKaIe, PEAKIMUA NPUCOCIUHEHUS, OKUCIECHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUILHON, aMMHO- W HUTPOTPYMIbI, aTOMOB TajoreHOB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB ctupoia. [Tomumepuzamnus ctuposa. CnocoObl MOMyUYeHUs U
MIPUMEHECHHUE apPOMATHYECKUX YTIIEBOIOPOIOB.

[Ipupoausiii ra3. [lonytasle HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
Kamennslit yronb v npogykThl ero nepepadoTku. CrocoOsl nepepadoTku HeTu:



MEePEroHKa, KPEKHHT (TEPMUYCCKHM, KaTaTUTHYCCKHM), PUGOPMHUHT, ITHPOIH3.
[TpoayxTel mepepaboTku HEQTH, UX TPUMEHEHHUE B IPOMBIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCaMU yTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTECHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIlEHUs TrajoreHa Ha THUIPOKCOTPYIY, HUTPOrPYyNHIy, [HAHOTPYIIY,
aMmuHOTpymnmy. JlelicTBUE Ha TrajJoreHIPOM3BOJHBIC BOJHOTO M CIUPTOBOIO
pacTtBopa wmwENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IUHKOM.
IonsTue 0 METAJUIOOPTaHUYECKUX COCIUHCHHUSIX. Hcnons3oBaHue
TJIOTCHIPOM3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE H TPU CHUHTE3E
OPTraHUYECKHUX BEIIIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB U HX IPEBPAIICHUN:
u3ydeHue (pU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yrieBoJOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeuMBaHWE OPOMHON WIH
HMOJHOM BOJIbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3auMMOJCHCTBHE aIlleTHUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHHUE
yIjepoia M BOJOPOJA B OPraHUYECKHMX BEIIECTBAX, MOJYYCHHE OSTWICHA U
U3YUEHHUE €ro CBOMCTB, O3HaAKOoMJIeHHE ¢ Koyutekiuamu «Hedts» u «Yromby, ¢
oOpa3naMu  TIacTMacc, KaydyyKOB M  PE3UHBbI, MOJACIHPOBAHUE MOJIEKYJI
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOAHBIX YTII€BOI0POIOB.

Kucaopoaconep:xkammue oprannyeckKue coeTuHEeHUsI.

[IpenenvHbie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHoJIa W 3TaHona). ['oMonorumueckuil psan, obmas QopMmyna, u3oMepus,
HOMEHKJaTypa " kiaccudukamus. Dusudyeckne CBOWCTBA  MPEETbHBIX
OJJHOATOMHBIX CHUPTOB. BOJOpOJIHBIE CBSI3M MEXKIY MOJIEKYJaMH CIHPTOB.
XUMHUYECKUE CBOMCTBA: pEaKIMU 3aMEILICHUs, JAeTuapaTalliv, OKHUCJICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKUMHM  KHUCIOTaMHU.
KauecTtBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€CTBUE 3TaHONIA U METaHOJa
Ha opraHu3M uesioBeka. CrnocoObl MOMYy4YeHUS] M MNPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3omepusi. OCoOeHHOCTH (U3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUJCHIVIMKOIL U ThullepuH. DPuznueckue u
XMMHUYECKUE CBOMCTBA: peaKIMU 3aMEIICHUs], B3aUMOJACHCTBUE C OPTaHUYECKUMH
U HEOPraHWYECKMMM KHCIIOTaMH, KauyeCTBEHHAsi peakiusg Ha MHOr0aTOMHBIE
criupthl. [IpencraBienne o MexaHuU3ME peaKIUi HYKICO(DHUIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOJYyYEeHHUS W TNPUMEHEHHE
MHOT'OAaTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbI, B3aWUMHOE BIMSHHE THIPOKCOTPYIIIBI H
oeHzonpHOTO snpa. duszmdeckue coiicTBa (penHonma. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh ¢eHona.
Crnioco6bl ostyyeHus 1 npuMeHenue genosna. GenondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEIMHEHUS] — AJIbJICTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue pszibl aabJeruj0B U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Du3nuecKue CBOWCTBA allbJIETHAOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJACTHIOB M  KETOHOB:  pEaKkUuu
npucoeanHeHus. OKUCIEHUE abJeTUI0B, KAYECTBEHHBIC PEaKIIMU Ha aJlbJICTHIbI.
CnocoObl moJy4eHus U MPUMEHEHUE allbJIETUI0OB U KETOHOB.

OIHOOCHOBHBIE MpeIeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TpPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KMCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepuduUKallUd, PEaKIHU C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIOT.
Oc00EHHOCTH CBOMCTB HEMNpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MNaJbMUTHUHOBAs, OJICMHOBAs, JUHO]IE8As,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odmas Qopmyna, uzoMepuss u
HOMeHKIaTypa. Du3NUecKue W XUMHUYECKHE CBOWMCTBA: THAPOJIU3 B KHUCJIOW U
HIEJIOYHOM Cpefe.

Kuprwi. Ctpoenue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTaTKU
HEMpPEIEIbHbIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/IE.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBojioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U Tmonucaxapubl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, TrajmakTo3a, pubo3a,
ne30Kkcupr003a. PU3MYECKUe CBOMCTBA M HaxOXKJACHHE B Mpupoje. DOoToCHUHTES.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHOM
IpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3HEJCATEIbHOCTH OpraHusma. Jlucaxapuipl: caxapo3a, MajabTo3a U
nakTo3a. BoccTaHaBiMBarolye U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lomrucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpOoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOreHa H
LEeJUII003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBA Kpaxmaja: THAPOJI3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB 1eittonao3sl. [lonsrue o0
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



DKCIEpUMEHTAIbHBIE METOJbl M3y4YEHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA JAMXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aJlbJETUlIbl (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  rumpoxkcumom  meau(Il)), peakmus raMIEepuHa €
ruapokcuiom Menu(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ Tuapokcuaom memau(ll), B3aumoneiicteue
Kpaxmayua ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHbIX 3aJa4 1o TeMaMm «CnupTel u
benonby, «KapooHoBbie KUCTOTHI. ClOKHBIE YDUPHD».

A3o0Tcoaep:Kalme OPraHnvecKre CoeInHEeHU .

AMHHBI — OpraHMYECKHE MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMuHOB:
anupaTuyecKkue W apoMaTUYECKHUe; MEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue Moinekyn, obmas (popmysa, u3oMepusi, HOMEHKIATypa U (U3HUECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWINPOBAHHUE, B3aUMOJECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Coun aJIKUJIaMMOHHUS.

AHWUIIMH — TpeACTaBUTENb AaMHUHOB apoMaruueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOE BIUsSHUE TPYII aTOMOB B MoJieKyse anminHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMeHeHue anudarnueckux amuHoB. [lonmyueHue aHwiIMHA U3
HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u uzomepus. OTaenbHble IpeICTaBUTENN O
AMUHOKHUCJIOT: TJIMUWH, ajnaHuH. @Du3NYecKhe CBOWCTBA aMHUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHMM, peakIusl MOJMKOHACHCAIIMK, OOpa30BaHWE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonaumepsl. [lepBuuHas, BTOpUYHAs W TpPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaius,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKH.

DKCnepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEeBpalleHUM:
pacTBOpeHHE OENKOB B BOJE, JACHATypamusi OCNIKOB NMPU HArpeBaHHUH, I[BETHBIC
peaknmu Ha O€NKH, pelieHWe OKCIEPUMEHTANBHBIX 3a7a4 10 TeMaM
«A3oTconepkalme — OpraHHuYecKue COCAUHEHUS» U «Pacrno3HaBanue
OPTraHUYECKUX COEAUHEHUI.

BbicokoMoJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIEC MOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSSI MOJICKYIsIpHAas



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

[Tonumepusie wmatepuansl. I[lmactmacchl (MOJUATUIICH, TOJUIIPONMIICH,
NOJIMBUHWIXJIOPUJ, TOJUCTUPOJ, MOIUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
nonvdTUICHTepedTanar). Ytunusaius 1 nepepadoTka miacTuka.

D1acTOMEpHI: HaTypabHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HaTypasiabHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JTABCaH).

[Tonumepsbr CHEUUATIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3yYEeHHUsS BEIIECTB W MX IPEBpalICHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yyKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnrle 3agaun.

Haxoxaenue wmosiekyyisipHOM (OpMysbl OpPraHMYECKOTO COCAMHEHUS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJICKYJISIPHON  (OpMYJIBI OPraHMYECKOr0 COSTUHEHHS 1o Macce (00bEMy)
IPOJIYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMyu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (PopMyIIbI
OPTraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMUYECKHUX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUsI, OMpEACTCHUE JO0JIU BBIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUYECKHU
BO3MOJKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXNpeIMETHBIX CBS3EH MPU M3YUYECHUH OPTaHMYECKON XUMHU B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOJIb30BAaHHUE KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX TIOHSATUW, TaK MW TOHSTUH, MPUHATBIX B OTIEIbHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01uire ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccu(ukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJIEb, MOJICIIMPOBAHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSIHUE
BEILIECTBA, (DU3WUYECKUE BEJIIMYMHBI, CIUHHIIBI HU3MEPEHHS, CKOPOCTb, SHEPrus,
Macca.

buonorusa: «imerka, opraHu3M, OdKocucTeMa, Owocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THIl NMUTaHUSA, OpOXKEHUE,



dboTocuHTe3, nbIXaHWe, OETKH, YIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEHTHL.

['eorpadusi: mone3Hble HCKOMaeMbIe, TOTLTUBO.

TexHONOTHSA: THIEBBIC TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOITUE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifep. XuMHYecKuil anemeHTt. M3otomnel. CtpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIeCKuX 3JIEMEHTOB (s-, p-,
d-, f-snmements). PacmpeneneHue dIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISIM.
DneKTpOHHbIE KOH(PUTYpAIIK aTOMOB 3JIEMEHTOB MEPBOrO—4E€TBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTYypallud HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIUUECKOTO 3akoHA U Ilepuoanueckoi CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHUS  AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
OpPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ TepuojaMm. 3HAUYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

Xumuyeckass CBsSI3b. BuIbl XUMUYECKOW CBS3U: KOBAJEHTHAs, HWOHHa,
MeTajndeckas. MexaHu3mMbl 0Opa3oBaHUs KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIUHA CBA3U. [10sIpHOCTD, HATTPABIEHHOCTD U
HACBIIAEMOCTh KOBAJCHTHOM CBsA3U. KparHeie cBsa3u. Bogopoanas CBs3b.
MexXMONEKyYJISIpHBIE B3aUMOIEUCTBUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTHM aTOMOB. CBsI3b AJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TpUMEpEe COCAMHEHUMN
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHMsX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHATHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MONEKYJISIPpHOTO W HEMOJEKYJSIPHOTO  CTpOEHHs.  Tumbl
KPUCTANTMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuHable pactBopsl. [lpencraBienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPALIMU PACTBOPOB:
MaccoBasl J0Jisl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpauus. HacklleHHbIe u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. TpuUBUANbHbBIC
HAa3BaHUS OTJIEIbHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKMX pEaKUUid B HEOPraHWUYECKOW M OpraHUYecKOn
XMMHUU. 3aKOH COXPAHECHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U IMPEBPALICHUS
DHEPTUU TIPU XUMHUYECKUX peakiusiX. TermnoBbie 3h(PEKTH XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKopoCTh XMMUYECKOM peaKiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omorenHbIe U rereporenHslie peakiuu. Karanus u katanu3aTtopsl.

OO6partumbie 1 HeOOpaTUMBIE PEAKITMU. XUMHUECKoe paBHOBecue. KoHcTanTa
XMMHUYECKOro paBHOBecHus. (DakTophl, BIMSIONIME HA ITOJ0KEHUE XUMHUYECKOIO
paBHOBECHUS: TEMIEPaTypa, JAaBJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpuauun Jle [larense.

OnekTpoiuTuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp nuccoumanmu. Cpella BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpaibHasi,
mienoyHas. Bonoponnsiii nokazarens (pH) pactBopa. I'maponus coneit. Peakuuun
MOHHOT'0 OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIICHHS.
Okucnurens W BOCCTAHOBUTENb. [Iponecchl OKHUCIEHHUS W BOCCTAHOBJICHHS.
Baxneiinme OKHCIUTEIN W BOCCTAHOBHTENIHM. MeETOA AIEKTpOHHOTO OasaHca.
DIIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAIbHBIE METOJIbl M3YyUYE€HUS BEIIECTB U HX MPEBPAIICHUN:
pa3loKEeHWe TNEpPOKCUIa BOAOPOJAa B MNPUCYTCTBUU KATAIM3ATOpPa, MOJIECIHU
KPUCTAINTMYECKUX PEIIETOK, TPOBEJCHUE PEAKIIU HOHHOTO 0OMEHA, ONpe/eiIcHUE
Cpedbl pacTBOPOB C TMOMOIIBK) HWHAMKATOPOB, M3YUYEHUE BIMUSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKONW pEaKIUU M TIOJOKEHUE XUMHYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusl.

[Tomoxenne HemeraiuioB B llepuognueckod CHCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0coOOEHHOCTH CTpoeHus: ux atomoB. duznyeckue
CBOMCTBa HEMETAJJIOB. AJIIOTPONUSI HEMETAJUIOB (HAa MpUMEpEe KHUCIOPOJa, CEPHI,
docdopa u yriaepona).

Bomopon. Tlomydenne, ¢uzndeckue W XUMHUYECKHE CBOMCTBA: PEAKIMU C
MeTajylaMd M HEMETalUlaMH, BOCCTaHOBUTEIbHbIE CBOWCTBa. ['mapuibl.
ToMIMBHBIE ATIEMEHTHI.

lNanorensl. HaxoxxeHue B mpupoje, CHOCOObI MOJydeHUs, (HU3NYECKue M
XMMHUYECKUE CBOMCTBA. [ 'aJIoOreHOBOAOPObI. BaxkHeWIINe KUCIOPOICOIECpKALINE
COCIMHEHMSI TajioreHOB. JIabopaTopHbIE W MPOMBIIUICHHBIC CITOCOOBI MOTYUYEHUS
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U X COCIMHEHUM.



Kucnopon, o3on. JlaGopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
kuciopona. Ou3znyeckue U XMMHUYECKHUE CBOWCTBA M NMPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUbI U IEPOKCUIBI.

Cepa. HaxoxnaeHue B Tpupojie, CIOCOObI TMOJy4YeHUs, (PU3NUECKUE U
xuMuueckue cpoiictBa. CepoBogopona, cyiabdumasl. Oxcua cepsi(IV), okcua
cepol(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHL. [IpuMeHeHne cephl U €€ COSTMHEHU .

A3or. HaxoxaeHue B mpupoje, CHocoObl MOJIy4YeHus, (pusnyeckue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKCUAbI a30Ta. A30THUCTasI U a30THAs
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHUI. A30THBIE yJI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, crnocoObl MONMydeHUs, (PU3MUYECKUE U
xuMuueckue cpoiictBa. @ochunasl u dochun. Oxcunbl dochopa, dochopHas
kuciota u e€ comu. [lpumenenue docdhopa u ero coeauHeHui. dochopHbIe
yao00peHus.

VYrinepon, HaxoXIeHUE B NOpuUpoje. AJUIOTPONHbIE  MOAU(PUKALUU.
dusznueckue W XUMUYECKHE CBOWCTBAa TPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), okcun yrnepona(IV), yronpHast kuciora u eé
coli. AKTHBUPOBAHHBIA yTOJb, amcopbums. Dymepensl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPAa30BAHHBIX YTIJIEPOJOM, U €0
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupojie, cnocoObl MoiyyeHus, Gu3n4ecKue u
xumudeckue cporictBa. Oxcup kpeMHusA(IV), kpeMHueBass KHCIOTa, CHJIMKATHI.
[IpumeHnenue kpemMHus U ero coenuHeHui. CTekso, ero nojiy4yeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuoanueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000JOUYEK aToMOB MeTauioB. OOuue
¢duszuyeckre cBoiicTBa MeTauioB. [IpuMeHeHHME MeTauioB B OBITY U TEXHHKE.
CmuiaBbel METAJIOB.

DNEeKTPOXUMHYECKUN psAll  HanpsbkeHui  MertauioB.  OOmme  crnocoObl

MOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anekTpoMmeraiuryprusi. Ilonsarue o koppo3un MetamioB. CHocoObl 3alllMThl OT
KOPPO3HUH.

O6mrast xapakrepuctuka MertauioB [A-rpynmer [lepuoanueckoil crucTeMbI
XUMUYECKUX 0dJIeMeHTOB. Hatpuii u kanmuii: mnomydeHue, GU3MYECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUI.

O6mas xapakrepuctuka metaioB IIA-rpynmnsl [lepuonnyeckoil cucteMbl
XUMUYECKUX JJIEMEHTOB. Maromii W KaJblIHMi: TOJNy4YeHHE, (U3UYECKUE U
XUMHYECKUE CBOMCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB M WX COEAUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMUHU: TTOTy4YeHue, GU3NIeCKrne 1 XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIeCTBA M €ro coeauHeHud. AM@orepHble CBOWICTBAa OKCHUIA U
TUJIPOKCHUAA ATFOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUHMUSL.

OOmast xapakTepucTHKa MeTauioB 1o0o4HbIX mnoarpynn (b-rpymnm)
[Teproan4eckoi CUCTEMBI XUMUUYECKHUX AJIEMEHTOB.

du3nuecKkre U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarsl, HX
OKHCJIMTENbHbIE CBOKCTBA. [loyueHne u npuMeHeHne Xpoma.

@u3nyeckue W XHUMHYECKHE CBOMCTBA MapraHia M €ro COCIUHEHUM.
Baxneiimme coenunenuss wapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranat xanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

du3nyecKkue U XUMMUYECKHE CBOMCTBA Kejle3a U ero coeauHeHuil. OKCuisbl,
ruapokcuasl u conu xeneza(ll) u xenesa(Ill). [lonyuenre u npuMeHeHUE Keye3a
Y €r0 CILIABOB.

DU3UYECKUE U XUMUYECKHE CBOMCTBA MEIU U €€ coenruHeHun. [lonyuenue u
IIPUMEHEHHUE MEIU U €€ COCIMHEHU .

[Muuk: mnosydyeHue, (PU3MUYECKUE U XHUMHYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOWCTBA OKCHJIa Y TUJIPOKCUIA IMHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [[puMeneHne
IIUHKA U €r0 COSAUHEHUH.

DKCIEpUMEHTAIbHBIE METOJIbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydeHue oOpa3lioB HEMETAJJIOB, TOpEeHHE cepbl, docdopa, xKeine3a, MarHus B
KUCJIOPOJIe, HM3YUYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJIECHCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAIIJIOB C BOJOM (BO3MOKHO HCIIOJIL30BaHUE
BUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMHM KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA HEOPTAHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTHOHBbl METAJUIOB, B3aWMOJICMCTBUE THUIPOKCUIOB AJTIOMUHHUS U IIMHKA C
pacTBOpaMH KHUCJIOT WU IIEIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 33Ja4 M0 TeMaM
«l"anorensr», «Cepa u e€ coemuHeHUus», «A30T U (hochop W MX COCTUHEHUS,
«MeTabl TIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TTOATPYIII.

XuMHuA U KM3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOTO pa3BUTH desoBeuecTBa. [lonsTue
0 HAy4HBIX METOJAX IMIO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
Hayunble mpuHIMITBI OpraHu3alul XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIITIEHHBIE
CIOCOOBI MOTYYEHHUs] BAKHEUIIUX BEIIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEW Cpenbl MU €ro IOCIEICTBUS.
Ponp xumum B 06ecriedeHIN SHEPTETUIECKON 0€30MMacHOCTH.

XuMusi U 340pOoBbe UesnoBeKa. JlekapcrBeHHble cpenctBa. IlpaBunia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIHBI.



XUMHMsI MUY OCHOBHBIE KOMITIOHEHTHI, TUIIEBbIE N00aBKku. Poib xumuu B
oOecrieuyeHnu MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u napdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna
0€30MacHOro0 MCIHOJb30BaHUsl MpenaparoB OBITOBOM XWMHH B IOBCEIHEBHOMN
KU3ZHHU.

XUMHSI B CTPOUTENIHCTBE: Ba)KHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XuMHS B CEJIbCKOM X034iicTBe. OpraHu4ecKrue U MUHEpAJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuasbl, KPAaCKH, CTEKJIO, KepaMHKa.
Marepuansl aist aneKTpoHrkd. HaHoTexHOomoruu.

Pacuérnbie 3anaum.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYacTBYIOUIMX B pPEaKIMU BELIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKUIHUH, €CIU OJHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJH W MOJIPHOM
KOHIICHTPAIlMM BEIIECTBA B pPAacTBOpE, JOJHM BBIXOJAA IPOAYKTa PEAKIHMH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsi3ed NpU  HM3y4YeHMH OO0lmed u
HEOpraHU4eCcKorl XuMuu B 11 Kiacce OCyIIeCTBISIETCA YE€Pe3 MCIIOJIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATHHI, TaK U MOHSITUN, IPUHATHIX B OTACIBHBIX
IIpeAMETax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (DakT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiIacCU(PUKalUs, MePUOAUYHOCTh, HAOIIOIECHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIBI, PAINOAKTUBHOCTb, MOJIEKYJIA, JHEPIrETUYECKUN YPOBEHD,
BEIIIECTBO, TeJl0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HACAJbHBIN Ta3,
(du3HYecKre BEeIUYUHbI, €IMHULIBI U3BMEPEHHUS, CKOPOCTb, SHEPTHsl, Macca.

buonorus: kneTka, opraHusM, sKocucTeMa, buocdepa, MeTaboIN3M, MaKPO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJbI, MOJIE3HbIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHoJorusl: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJLUTyPIusi, CTPOUTEIIbHBIC
MaTepuallbl, CEIbCKOXO3IUCTBEHHOE ITPOU3BOJICTBO, IHUILEBAs IIPOMBILIIEHHOCTb,
dbapmaneBTUYECKast IPOMBILIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



IpcrapaTtoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUU.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpEeIMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUsA BBIICNIEHBI CIEAYIOIIME COCTABISIIOIIME: OCO3HAHUE
0o0yYaronMMuUCs POCCUHCKOM TpakIaHCKOW HMAEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOTPEICIICHUIO; HATMYMEe MOTUBAIIUU K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl pPYyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHHUS, HAIM4YNE
IPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HCHHBIC TIIaHbI.

JIn4yHOCTHBIE pE3yibTaThl OCBOEHHUS NpeAMETa «XHUMHSI» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OTBITA ITO3HABATCIIBHOW W TPAKTUYECKON JACSATEIHHOCTU
o0ydJaromnuxcst B MpoIecce peaan3aiui 00pa3oBaTeIbHON NeATeTbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M TPAKTUUECKON JesATEeIbHOCTH
oOyyaromuxcsi B mpolecce peain3anur o0pa3oBaTEIbHON JEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHMSI 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSJIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MJESATEIHHOCTU TPH CO3JIaHUU
y4eOHBIX MPOCKTOB, PEHICHUN yYeOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUI0
OTE€YECTBEHHON XUMMHHU,

YBaXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUUECKOTO
NPWIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
TIOCTOSIHHOTO TPY/Ia YUYE€HBIX U MPAKTUKOB;



MHTEpECa M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHaiu3e MHPOpPMALUU O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOU
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIC C XUMHUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUMN
MOCTYIIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3I0poBOro U 0Oe30macHoro ooOpas3a >KH3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOmro/ieHns TpaBuil 0Oe30MacHOro oOpallleHuss ¢ BEUIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU JEATEIBHOCTH;

NMOHUMAHHUS LEHHOCTH TPaBUJl HHJIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYaIUAX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HAaHMS TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHNOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KypEHHS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHONM  KOMIETEHTHOCTH B  Y4e€OHO-UCCIEAOBATEIbCKOM
NESTENHbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B pEHICHUM MPAKTHUYECKUX 3aj]ay
COIMAJIbHOM HAIMpPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpECca K MPAKTUIECKOMY M3yUCHHUIO MPOodecCruidl pa3aIuyHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYNY, JIIOASIM TpyAa U pe3yibTaTam TPyAOBOU JeATEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHIUMBHUIYaJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyayuiedi npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 1I€JIECOO0Pa3HOr0 OTHOIICHHUS K TPUPOJE KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOIHON U COIUATBHON CPEbL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTIKCHUM XUMHUH IS
peLIeHUs] BOIIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPHUATUS JACUCTBUM, TMPUHOCIIIMX BPEI  OKPYKaroLeu
NPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHYECKUE
MOCJIEACTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYUs Pa3BUTOTO HKOJIOTMYECKOTO MBILIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATETLHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMHU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
IIPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKH U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHUSl CIenu(PUKA XWMHUHA KakK HayKd, OCO3HaHWS €€ poiud B
dbopMHUpOBAHUY PALMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
IpecTaBlieHuss 00 OKpYy KarolleM MHUpE Kak O €IMHCTBE MPUPOABl U YellOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobiieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UUBUJIM3AIUU: B €€ T'yMaHMCTUUYECKOM HAIIPAaBJICHHOCTH W BaXXHOU pPOJIM B
CO3/IaHUM HOBOW 0a3bl MaTepuaIbHOW KYJIbTYpPhl, B PEIICHUH TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOA U SKOJIOTMYECKOU 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, 00€CTICYEHUN
YCJIIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKH KOMMDOPTHON KUZHHU KAKJIOTO YICHA
00I1IeCTBA;

€CTECTBCHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJIb30BATh
MOJTy9aeMbIe 3HAHUS JJIS1 aHAIN3a U OOBSICHEHUS SBIICHUI OKPYKAIOIIETO MUpPA U
MIPOUCXOMAIINX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCS JAaHHBIX C IeJIbI0 MOJXy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HKCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JJIs
perieHus IpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

VMHTEpECa K O3HAHUIO, UCCIIEI0OBATEIBCKOMN AEATEIbHOCTH,

TOTOBHOCTM M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHHM C )KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpEeca K OCOOCHHOCTSAM TpyAa B pasnudHbIX cepax mpodeccrnoHanbHOM
JEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOrPaMMBI 110 XMMHH Ha YPOBHE
cpemHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe 1 (QOPMHUPOBAHHS  MHUPOBO33PCHUS  OOyYaIOIIUXCS
MEKIUCIUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAyYHOHM KapTHHBI MHpa W CHEHH(PHKY METOJOB ITO3HAHUA,
UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBICHHUE,
IPOIIECC, CHCTEMa, HAyYHBIA (DAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, KCCIie0BaHNe, HAOIIOCHHE, N3MEPEHHE, SKCIICPUMEHT U JAPYTHEC);

YHHUBEpCaJIbHbIC yueOHbIC NIeHCTBHS (ITO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH M COIIMAIbHON KOMIIETEHIIUU 00y4YarOINXCs;
CIIOCOOHOCTB o0yyaromuxcs UCITI0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEVCTBUA B IO3HABATEILHON U COLUAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHYeCKHE TeHCTBUS:

CaMOCTOSITeNIbHO  (popMysupoBaTh W aKTyalIM3UpOBaTh  MpoOsemMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh IeIU JACATEeTbHOCTH, 3aJlaBasi MmapameTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABJICHHBIMHU LICJISIMU;

HCIIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS JI1 OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU I KIACCH(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

YCTAHABIMUBATh MPUYUHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SIBIICHUSIMH;

CTPOUTH JIOTMYECKUE pPaCCyXJAeHUs (MHAYKTUBHBIC, ACAYKTUBHBIC, TIO
QHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M IPOTHBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUSI UCIOJIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYeckas ¢Gopmylia, ypaBHEHUE XUMHUYECKOU



peakuu — TMPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
IIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

(GbopMyIMpOBATH LIENU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI 11 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKAa3bIBAEMbBIX CYXKICHUI;

BJIQJIETh HABBIKAMHU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W  IPOBEIACHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUSI HAOIIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
00001IIeHHST ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHON
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B TO3HAHMSI.

3) pa6ora ¢ nnpopmanueii:

OPUEHTUPOBAThCA B PA3IMYHBIX HCTOYHUKAX HWHPopManuu (Hay4dHO-
NOMyJIsIpHAst JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcbl lHTEpHETa), aHAMM3UPOBaTh MHPOPMAILIUIO PA3IHYHBIX BUIAOB U (HOPM
peACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMIPOTUBOPEYUBOCTB;

dbopMyIMpoOBaTh 3aMPOCHl U MPUMEHATh Pa3IMYHbIE METOAbI MPU MOUCKE U
otoope wuHbOpMaLUM, HEOOXOAWMOW ISl BBIMOJHEHUS Yy4YEOHBIX 3a/au
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT KCHOJIB30BAHKS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  oNTUMabHYIO  GOpMy  TIpeACTaBICHUS
uH(popmaiu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
XUMUYECKON uHGpOpMaIMeil: NPUMEHSATh MEXKIpeAMEeTHbIe ((u3udyeckue u
MaTeMaTU4YECKHE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, aO0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAIHOCTH.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXTaeMOI TEMBI B XO/I€ TUAJIOTA U/WIH
JTUCKYCCHUH, BBICKA3bIBaTh UJI€U, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

BBICTYIIaTh C TNPE3CHTAI[UCH pe3yIbTaTOB ITO3HABATCIBHOW JESITCIIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMM IPHU BBIMOJTHEHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUYECKONW pabOThI MO MCCIICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIICCTB, Pean3allii YYeOHOTO MPOeKTa, U POPMYJTUPOBATH BHIBOIBI
10 pe3yjbTaTaM TPOBEACHHBIX HCCICAOBAHHNA IYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUYeOHbIC 1eiiCTBUA:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYILIECTBIATH CBOIO I103HABATEIBHYIO
NEeSATENBHOCTh, ONpenessas e€ Ieau M 3aJavyd, KOHTPOJHMPOBAaTH W II0 Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh MpEIJaraéMblid aJIroput™M JACHUCTBUH MNpu
BBITIOJITHEHUH YYEOHBIX U HWCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh HamOoIee
3¢ (dEeKTUBHBIN Ccroco0 HMX pereHuss ¢ Y4ETOM TOJYYeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAaMOKOHTPOJIb JIEATCILHOCTH Ha OCHOBE caMoOaHajiu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHBIC pe3yIbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHH Ha YTIIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHero ooOmiero oOpa3oBaHWs BKIIOUYAIOT cCHElU(UUecKue
JUTSL y9eOHOTO mpeaMeTa « XUMUSD) HaydHbIC 3HAHUS, YMCHHS M CIIOCOOBI JCHCTBUIN
110 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOoOpPa30BAHMIO 3HAHUN, BUIBI JACATCIBHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHWHA B PA3IUYHBIX yUeOHBIX
CUTyaIlUsX, a TAaK)Ke B PEaJbHBIX KU3HECHHBIX CUTYyaIlUsX, CBA3aHHBIX C XUMHEH. B
nporpaMMe II0 XUMHUHM TIPEJAMETHBIC PE3yJbTaThl IMPEJCTABICHBI IO TojaM
U3YUYCHHUS.

10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsI Kypca «OpraHudeckas XUMUSD)
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHWU yCTOWYHUBOTO
Pa3BUTHS YEIIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHUECKOM, SJHEPTETHUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecreyeHuu PalMOHAIIBHOTO
MPUPOJIONOIB30BaHUS, B (OPMUPOBAHUM MHPOBO33PEHUS] U OOIIECH KyJIbTypbl
YeJIOBEKa, a TAaKXKEe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3J0POBBIO U IPUPOAHOM CpeELIE;

BIIQJICHUE  CHUCTEMOM  XUMHYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIMe MOHATUS — XUMUUYECKHUM SJIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAS
obonouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToMa, TruOpuau3alus AaTOMHBIX OpOWUTaliel, HWOH, MOJIEKYIa,
BAJICHTHOCTD, JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (YHKIIMOHATbHAS
rpylna, pajaukai, CTPYKTypHble (opMyssl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTpuuecKas,
ONTUYECKAs]), H30MEPbl, TOMOJIOTUYECKUH psAJl, TOMOJIOTH, YIJIEBOAOPOMIbI,
KUCJIOPOJI- U a30TCOJEPKAIIUE OPraHUYECKHUE COECAUHEHUS, MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHUS OpPraHUYECKUX
BelecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUuss OHHEPrUM TMPU XUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUECKNE 3HAHMS, JEKAIIUE B OCHOBE
MOHUMAHHS TPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEJICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKHX W KUHETUYECKHUX
3aKOHOMEPHOCTAX MX NPOTEKAHUS, O B3AMMHOM BIIMSIHUM aTOMOB M TPYIIIT aTOMOB
B MOJIEKYyJIaXx (MHIYKTUBHBIA U Me30MepHbIN 3 dekTsi, opuentantsl [ u Il pona);
(dbakToIOTHYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U O€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATeIbHOCTH ~ 4YEJIOBEKA, OOIMX  HAyYHbIX  MPUHIUMNAX  XUMHYECKOIO
IPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJA, TEpepabOTKH HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHnyeCcKux
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XUMUUYECKUX PEAKIUN M PACKPBIBATH UX CYIIHOCTb:
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IMOCPEICTBOM  COCTAaBJICHUSA
AJIEKTPOHHOTO OajlaHca »JTUX peakIiuii, peakirii HOHHOTO OOMeHa IyTEéM
COCTaBJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;



W3TOTaBIIMBATh MOJIEIN MOJICKYJI OPraHUYECKUX BEIIECTB IS WUTFOCTPALUH
UX XUMHUYECKOT'O M MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMCHHI: yCTaHABIMBATh MPUHAIC)KHOCTh H3YYCHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COCIMHCHUH, JaBaTh UM Ha3BaHHWS II0 CHCTEMAaTHYECKOM
Homenknarype (IUPAC) u npuBOIUTH TPUBHAIBHBIC Ha3BaHWS JJIA OTACIIBHBIX
NpeACTAaBUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJ, TJUIEPHUH,
STUJICHTJIMKOIb, (eHos, dopmanbAaerua, aneTaiblIeruj, aleToH, MypaBbUHas
KHUCIIOTa, YKCYCHAsI KUCIIOTa, CTEApUHOBAs, OJIEMHOBAS, TATBbMUTHHOBAST KUCIIOTHI,
TJIMITMH, aJaHuH, MalibTo3a, (PYKTO3a, aHWJIUH, JTUBUHWJ, U30IPEH, XJIOPOMPEH,
CTUPOJI U IPYTHEC);

c(OPMHUPOBAHHOCT, YMEHHUS ONPEACIATh BHJ XHWMHYECKOW CBS3H B
OPTraHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAs W WOHHAs CBsI3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJOKECHHUS TEOPHUU CTPOCHUS
opraHnueckux BemiectB A. M. byTiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(OPMHUPOBAHHOCTh ~ yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bU3UYeCKHe M XHUMHYCCKHE CBONCTBA THIMYHBIX IPEACTABUTEICH pPa3IUIHBIX
KJIACCOB OPTaHMYECKHMX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAIUEHOB,
QJKUHOB, apOMATHUYECKUX YIJIEBOJOPOJOB, CIUPTOB, albJCTHJ0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMHUHOB, AMHUHOKHCIIOT, O€JIKOB, YTJE€BOJOB (MOHO-, M- U TOJHCAXapHIOB),
WUTFOCTPUPOBATh  TEHETHYECKYHD  CBSI3b  MEXKAY  HHMH  ypPaBHCHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEaKIUi C MCIOJH30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOPMHUPOBAHHOCTh yMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX TMPHUMEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSAUHECHHM OT
KPaTHOCTH M THIA KOBAJICHTHOM CBS3H (C- M TT-CBSI3M), B3AMMHOTO BIIUSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
ceipbst  (He(Th, TPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
IIPaKTHIECKOE IPUMEHEHHE TIPOTyKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
MEeTOJaxX MMO3HAHUS — HAOJIIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHUS PUMEHSTh OCHOBHBIE orepanuu
MBICITUTEIBHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTHU3aLINIO, BBIABICHUE MPUUMHHO-CIECACTBEHHBIX CBA3EH — JJIA U3y4YCHUS
CBOWCTB BEIECTB U XUMUYECKUX PEAKIUN;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISIBJISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0ojee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTA MAaTE€pUaJbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIEC 3HAHUS M0 OPTraHWYECKOW XUMHUU JJIsi OOBSICHEHHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpPMUPOBAHHOCTh YMEHHMI: TPOBOJAUTH PACUEThl 1O XHUMHYECKUM
dbopMynamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJB30BAHUEM (DH3UIECKUX
BeMMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHHID XUMHUYECKOU
dbopMyIibl BEIIeCcTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusi, INIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: TIPOTHO3UPOBATH, AHATU3UPOBATH M OLICHUBATH
C TO3UIUUA  DKOJOTUYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IIPOU3BOJCTBEHHOM JIEATETLHOCTH YEJOBEKa, CBA3aHHOM ¢ mnepepaboTkon
BEILIECTB, UCIIOIB30BATh MOJYYCHHBIE 3HAHUS ISl IPUHSTUSL TPAMOTHBIX pPEIICHUM
po0JIeM B CUTYAIHSIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IJIAHUPOBATh M TPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYEHUE M HW3YUYECHHE CBOWCTB OpPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIC pEAKIMU YTJIEBOJOPOJOB pPa3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aady MO PACIO3HABAHWIO OPTaHWYECKUX BEMIECTB) C COONIOCHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAaMU M JIA0OPATOpPHBIM 00OPYIOBAaHUEM,
dbopMyaMpoBaTh 1IENb HUCCJIEAOBAHMS, NPEACTABIATh B pa3indHON (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOMI0/IaTh TPaBWIIA YKOJIOTHYECKHU IIeJIECO00pPA3HOTO TOBEJACHUSI B OBITY U
TPYIOBOW JEATENIBHOCTH B IEJNSX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOILIEH
IPUPOJIHOM CPENBI U TOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

0CO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHaJIM3UPOBaTh 1EIECOO0PA3HOCTh NMPUMEHEHHS] OPraHUYECKUX BEUIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOUIECHUSI PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATH IIEJICHANPABICHHBIM TOUCK
XUMUYECKON H(POpMALINK B pa3IMYHBIX UCTOYHUKAX (HaAy4yHasl U y4eOHO-HayuHas
JUTEpaTypa, CpencTBa MaccoBoit nudopmaruu, HTEpHET U ApyTrHue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadbaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsA Kypca «OOmass M HeopraHU4eckas
XUMUS OTPaKkaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTEpUAIbLHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBIIEHUM TPUPOJIBI, O MECT€ W 3HAYECHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHHUU yCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEeM SKOJOTHUYECKON, PHEPreTUYEeCKOW M MHUILIEBOU
0€30MacHOCTHU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUCHUH PALMOHAIIBHOTO MPUPOAOINOIb30BAHUS, B
dbopMHUpOBAaHMKM MHPOBO33PEHHS W OOIIEH KyJbTyphl UEJIOBEKa, a TaKKe
AKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TIPUPOJIHOU

cpene;
BJIQJICHAEC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraloIiyue IOHATUS — XUMHYCCKUHM OJJIIEMEHT, aroM, SApO aTroMma,

W30TOIIbI, AJIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIA, BaJEHTHOCTb, OJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHCJIEHUS,
XUMUYECKasi CBs3b (KOBaJICHTHAs, MWOHHAsA, METAJUIMYECKas, BOJOPOHAs),
KpUCTAIJIMYECKAs] PEIIETKA, XHUMHUYECKash peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAss JUCCOLMALMS, CTENEeHb JIUCCOIMALNH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUUYECKOUN peakIiu, CKOPOCTh XUMUYECKON peaKkii, XUMUUIECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJUTHUYECKON IHUCCOLUMAINU, NEPUOAUUECCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUSI MAaCChl BELIECTB, 3a4KOH COXPaHEHUS U
NPEBPALICHUS] SHEPTUU NPU XMMHUYECKUX PEAKLHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3bIK
XUMUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIekKAlMe B OCHOBE TMOHHMAaHUS
OPUYMHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NPEACTABICHUSI O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAaIMOJIEKYJISIPHOM YPOBHSX; TMPEIACTAaBICHUS O MEXaHW3Max XHMHYECKHX
peakiui, TEpPMOJUHAMUYECKMX U KHHETHMUYECKHX 3aKOHOMEPHOCTAX  MX
MpPOTEKaHMs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(dakToIOTHYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
UCIIOJIb30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JESATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUMNAX  XUMHYECKOTO
MPOU3BOJCTBA;

c(hOPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOUIUE MOHSATHUS MPH
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HMCIOJBb30BaTh XUMHUYECKYIO) CHMBOJIMKY JIJIS
coctaBieHusi (OpPMYJ BEIIECTB M  ypaBHEHUH  XHUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAEIIATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BHJI XMMHUYECKON CBSI3M (KOBaJIGHTHAs,
UMOHHAs, MeTaJJInyecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOM  pelETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOW PpEImIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(OPMUPOBAHHOCTh ~ yYMEHUH:  KIACCU(PUIMPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMU IO Pa3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pEarupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEW OKHCIEHUS DJJEMEHTOB, OOpaTMMOCTH, YYacTUIO Karajau3aTopa U
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH ISl Kilaccu(puKanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUIECKOTO 3akoHa /.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOJIOB
[lepuomnueckoin  cucremsr  J[.H. MenpaeneeBa,  UCIOIB3YS  IMOHATHUSA
«9HEPreTUYEeCKUe YPOBHW», «IHEPreTUYECKUE MOIAYPOBHW», «S-, p-, d-aToMHbIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSACHSATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HX
coeauHeHnd 1o nepuogaM u rpynnaMm Ilepumonmueckoint cucremsr [ N.
MenneneeBa, BaleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

c(hOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
IIOMOIIIbIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(OPMHUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTb: OKHCIHTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIro OajaHca
ATUX pPEaKUuid; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHSI WX TMOJHBIX U
COKpAalIEHHBIX  WOHHBIX  yPAaBHEHHWW;  pEakUuMyd  TUAPOJW3a;  peaKuuiu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMUHMUS);



c(OPMUPOBAHHOCTb YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX peakUui ¢ yd4éTOM HX JHEPreTHUECKHX XapaKTEpUCTHUK, XapakTep
U3MEHEHHUS] CKOPOCTH XHMMHYECKOM peakuuu B 3aBUCUMOCTH OT pa3JIMYHBIX
(akTOpOB, a TAaK)KE XapakTep CMEUIEHUS! XUMUYECKOIO PAaBHOBECHSI 11O BIHSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniuin Jle [larenbe);

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb XHUMUYECKHE PEAKIHH,
JeXalle B OCHOBE NPOMBIIUIEHHOTO TMOJYyYEeHUsS] CEpHOM KHUCIOThI, aMMHUAKa,
o0lIue Hay4yHble NPUHLIMIBI XUMUYECKUX MPOU3BOJICTB; 1I€€CO000Pa3HOCTh
IPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B NMPOMBIIIJIEHHOCTH M B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-T10JIb3a;

c(OpPMUPOBAHHOCTh BJAJECHUS CHUCTEMOM 3HAHUM O METOJaX Hay4yHOro
NO3HAHUS SBJICHUM NpUpoabl — HAOIIOJIEHNe, H3MEpPEeHHe, MOEIUPOBAHUE,
AKCIIEPUMEHT (pEeabHbIA U MBICIEHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHMS [TPU SKCIIEPUMEHTAIBHOM HCCIEA0BAaHUM BEILECTB
U Ui OOBSICHEHHS] XHMHUYECKHUX SBJICHUH, HMEIOLUX MECTO B MPHUPOJE,
PAaKTHYECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEAHEBHON KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSMU M MPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJsiee 0CO3HAHHOTO MTOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUI «MaccoBasi JI0Js BEIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLIEHTPALUS»;
Macchl BeUIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEILIOBOTO 3(deKTa
peakumy; 3HA4E€HHs] BOJOPOJHOIO IOKAa3aTesisi PACTBOPOB KUCIOT M LIEIOYEH C
U3BECTHOM CTEMEHbIO JUCCOLMALMU; Macchl (00bEMA, KOJMYECTBA BEIIECTBA)
IPOJYKTa PEAKIUH, €CId OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa C
OMpeIeIEHHON MAacCOBOM 0JeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B U30BITKE
(MuMeeT TpHUMECH); TOJU BBIXOAA MPOIYKTa PEAKIMH; OOBEMHBIX OTHOIIECHUH
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIbHO IUIAHUPOBATH U IPOBOAMTH
XUMUYECKUNA  DKCIEpUMEHT  (IpOBEJACHHE  peakuuid  HOHHOro  OOMeEHa,
NOJATBEPKICHUE KAUECTBEHHOI'0 COCTaBA HEOPraHUYECKUX BEIIECTB, ONPENEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIbID HWHIAUKATOPOB, HW3YYEHUE BIUSHUSA
pa3iauuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakluu, pelIeHHe
AKCIIEpUMEHTANIbHBIX 3a7ay 1o Temam «Mertamiey u  «Hemeramns») ¢
cOOJI0/IEHHEM TMPaBUII O€30MacCHOr0 OOpalIeHusl ¢ BEIECTBAMH M JIA0OPaTOPHBIM
o0opynoBanueM, (GOpMyIHpPOBaTh LeJdb HCCIEIOBAHUSA, MPEACTaBIATh B
pa3ianuHoOil opMe pe3yNbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTb;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIIIOIaTh MPABUJIA TTOJIH30BAHUS XUMUYECKON
nocyaod W jabopaTopHbIM 00OpyJOBaHHWEM, OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH [0 BBITIOJTHEHUIO JIa0OPATOPHBIX XUMHUYECKHUX
OMBITOB, JKOJOTUYECKH 1€eCO00pa3HOT0 TMOBEACHUS B OBITY W TPYJIOBOMH
JEATEBHOCTH B LENSAX COXPAHEHUSI CBOETO 30POBbsI, OKPYXKAIOLIEH MPUPOIHON
cpenbl W JOCTWXKEHUS €€ YCTOWYMBOTO PAa3BUTHSA, OCO3HABATh OMNACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OPraHW3Mbl OMPEICIEHHBIX HEOPraHMYECKUX
BEIIECTB, MOHUMas cMmbich mokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBJIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MHMOPMAITNHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4YHas
JuTepaTypa, cCpeAcTBa MaccoBor nHpopmanmu, UHTEpHET U Apyrue), KPpUTHICCKH
aHaJM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U Kontponsusie | TIpakTaueckue (undposbie)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
[Ipenmer oprannueckoi
11 xumuu. Teopus cTpoeHust g bubnunorexa [JOK
' OPraHUYECKHX COEIUHEHHI A. https://m.eds00.ru/d69df650
M. byrneposa
Uroro no pazaeny 8
Pa3nea 2. Yriesogopoabl
)1 IIpenenbHbIE YIIIEBOAOPOBI 5 bubnuorexa [JOK
' — aJIKaHbl, [IUKJIOAJIKAHEI https://m.eds00.1u/d69d{650
Henpenenbueie
2.2 TJIEBOJIOPO/IbI: AJIKEHBI 14 1 brbmmorexa [HOK
4| YPICBOLOPOARL : https://m_eds00.ru/d69df650
AJIKaJUEHBbI, AJIKUHbI
)3 Apomarnyeckue g bubnuoreka [IOK
' YTJIEBOI0POAbI (ApEHBI) https://m.edsoo.ru/d69df650
[IpupoHbIE HICTOUYHUKHT
2.4 TJIEBOJOPOJIOB U UX 4 bubmmorexa [TOK
' Y AOPOA https://m.eds00.ru/d69df650
nepepaboTka
)5 ["asoreHnpon3BoIHbBIE 4 | bubnuorexa [JOK
' YIJIEBOJIOPOJIOB https://m.edso00.ru/d69df650



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

Hroro no pazaeny 35

Pa3nea 3. Kuciopoacoaepskamue opraHu4ecKue coeJHHeHH

bu6mmorexa [IOK
3.1 Crprst. Geron 1 ! https://m.eds00.ru/d69df650
KapOoHunbHble COeIMHEHUS:
19 aJIbJICTUIbI U KETOHBI. 71 1 bubnuorexa [JOK
KapOoHOBBIE KHUCITOTHI. https://m.edso00.ru/d69df650

Crnoxuble 3¢upbl. Kupsl

bu6mmorexa [IOK
33 YTaeBOzEI ? ! https://m.eds00.1u/d69d{650
Uroro no pazaeny 41

Pa3nea 4. Azorcoaepskamue opraHu4ecKue coeJHHeHHs

41 AMUHBI. AMMHOKHUCIIOTHI. 12 | ) bu6mmoreka [IOK
’ Benku https://m.eds00.ru/d69df650
Hroro no pasaeny 12

Pa3znen 5. BbicokoMoJieKy/JIsIpHbIE COeIUHEHUS

51 BricokomornexysipHbie 6 | bubnuorexa [IOK
' COCUHEHHUS https://m.edsoo0.ru/d69df650
Htoro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB 102 3 6
1O ITPOTPAMME



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

11 KITACC

KoandyecTBO 4acoB

HaumenoBanmue JJICKTPOHHEIE
Ne (uudposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
Paznen 1. TeopeTrnueckue 0OCHOBBI XUMUM
CtpoeHue aToma.
[lepuonnueckuii
3aKOH U G OK
1.1 [Tepuoanueckas 9 ubsmorexa 1
cHcTeMa ec https://m.edsoo.ru/2dd5724
HUCTEMa XUMUIECKUX
anemenToB /l. W.
Menneneena
CrpoeHue BemecTsa.
1.2 Mmuoroo6pasue 11 1 bubmorexa [TOK
elec https://m.edsoo.ru/2dd5724
BEIIICCTB
13 XuMHU4ecKue 19 1 3 bubnuoreka [JOK
' peaKuuu https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Pa3neua 2. Heoprannyeckasi XuMust
but6mmoreka [{IOK
2.1 H 31 1 3
eMeTalIE https://m.edsoo.ru/2dd57124
but6mmoreka [IOK
2.2 M 23 1 2
eI https://m.edsoo.ru/2dd57{24
Uroro no pazaeny 54

Pa3gea 3. XuMus u :Ku3HbL



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

MeTtoabl no3HaHus B

bu6mmoreka [IOK

31 XHMHH. XHMUS 1 ? https://m.edsoo.ru/2dd57124
KU3Hb
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102

YACOB II0 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacos
Ne ara DJIeKTPOHHBbIE HH(PPOBHIE
Tema ypoka Kontpoasubie | IlpakTuuyeckue A P uHpp
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE PeCypChI
padoThI padoTsbI
[Ipenmer u 3HaueHue
OPraHUYEeCKOW XUMHH,
1 IpeaCTaBICHUE O 1 buGnnorexa LIOK
p https://m.edsoo.ru/3686e6f5
MHOTO00pa3uu OpraHuIECKUX
COCUHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
riepoaa (OCHOBHOE H
2 1}3]036p>1<21é1({Hoe COCTOSTHUS) 1 bubmmorexa OK
Y ’ https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3MOXHOCTH
aToma yriepojaa
XuMuyecKas CBsi3b B
OpPTaHUYECKUX COCTUHECHHSIX.
3 Mexanu3mbl 00pa3oBaHMs 1 bubmorexa OK
O°p hitps://m.edsoo.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOObI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubmuorexa [JOK
4 OPraHUYEeCKHX COCTUHEHUN A. 1
https://m.edsoo.ru/9e595¢cb8
M. Bytneposa
Buasl uzoMepuu: cTpyKkTypHas,
5 IPOCTPAHCTBEHHAS. ) bubmuoreka [JOK

DneKTpoHHBIE P PEKTH B
MOJIEKYJIaX OPTaHUIECKUX

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIMHEHUN

IIpencraBnenue o
KJIacCU(pUKALIUU U

6 cucTeMaTuyecKas bubmorexa [TOK
https://m.edsoo.ru/c212dd21
Homenkiatypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bu6nuorexa IIOK
OpraHUYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

g CucremaTu3zanus 1 06001IeHNE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHUM PS/I,
obmas popmya,

9 HOMEHKJIaTypa U U30Mepus, bu6mmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 dusnyeckre U XUMUYECKHE bubnunoreka [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711¢
HaxoxaeHnue ankaHoB B

11 npnpoalcla. Crioco0bI mosrydeHust Bubmmorexa LHOK

https://m.edsoo.ru/259b0asb
Y IPUMEHEHUE AIKAaHOB
[ukmoankaHsl: 00IIas
dbopMyna, HOMEHKIATypa

12 U30MEpPHUsL, 0COOCHHOCTH but6mmoreka [JOK
CTPOCHUSA U XUMHUYECKUX https://m.edsoo0.ru/156730d2
CBOICTB, CITIOCOOBI OJTyUEHUS
U IPUMEHEHUE

N bubmuorexa [JOK

13 Pemenne pacu€THbIX 33124 HA

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

ONpeIETIEHUE MOJIEKYJIIPHON
(bOopMyJIBI OPraHMYECKOTO
BEIIECTBA [10 MAaCCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXOIAIIUX
B ero cocrtaB. CucremaTu3anus
U 0000IIeHHE 3HAHUI IO TeMe

AJIKEHBI: TOMOJIOTHYECKUH P,
obmas popmya,
HOMEHKJIaTypa, 3JIEKTPOHHOE U

bu6mmoreka [IOK

14
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJ1. CTpyKTypHas ¥ 1ucC-
TpaHC-U30MEPUS ATKEHOB
PusnuecKkue 1 XUMHYECKUE
. bubnuotexa [JOK
15 CBOMCTBA alKeHOB. [IpaBuio
https://m.edsoo0.ru/21069ccd
MapxoBHHKOBA
16 CniocoOsI ToTy4YeHus 1 bu6mmoreka [{JOK
NPUMEHEHUE AIIKEHOB https://m.edsoo.ru/665dc058
[Ipaxtuyeckas padora Ne 1 mo
17 teme "[lonydyenue sTuiieHa u bubmmorexa LHOK
Y ¢ https://m.edso00.ru/0941eed8
W3Y4YEHUE €r0 CBONCTB
Pewienue pacu€THbIx 3aa4 HA
13 ONPEAEIIEHUE MOJIEKYJIIPHOU bu6muoreka [IOK
(dbopMyIIbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEI[ECTBA
AJKalMeHbl: CONPSHKEHHBIE,
M30JMPOBAHHBIE,
but6mmoreka [JOK
19 KyMYJIMPOBAaHHBIE.

Oco0eHHOCTH HIIEKTPOHHOTO
CTpPOCHHS

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



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuMH4ecKue CBOMCTBA bubnunoreka [JOK
COMPSIKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI oTy4eHUs U bu6mmoreka [JOK
[IPUMEHECHUE AJIKaJUEHOB https://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJIOTUYECKHI
psin, obmas gpopmyna,

2 HOMEHKJIATypa, JIEKTPOHHOE U bu6nuorexa IIOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bb6ccic
MOJIEKYJI, (pu3ndecKue
CBOMCTBA

2 XUMHUYECKUE CBONCTBA bubnuorexa [JOK
AJIIKUHOB https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peaku Ha bu6mmoreka [JOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

25 CriocoOsbI MoTy4eHUs U bubnmnoreka [JOK
NPUMEHEHUE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl 1o

26 YPABHEHUIO XUMUYECKOU Bubnmorexa LOK

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

7 Cucremarusanys 1 00001eHne
3HAHUU TTO0 TeMe
ApeHBI: TOMOJIOTHYECKUH Psifi,
obmas popmya,

)3 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnuoreka LIOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a U TOIyoJIa,
ux (pusmyeckue CBONCTBA

29 XVMUYECKUE CBOWCTBA apPEHOB: bu6nuoreka [IOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

PCaKru 3aMCIICHUA

https://m.edsoo.ru/a44alaed

XUMHUYECKUE CBOWCTBA apEHOB:

30 peaKIu IPUCOETUHEHUS, bubmmorexa TIOK
https://m.edsoo.ru/a44alae4

OKHCJIEHHE TOMOJIOTOB O€H301a

31 OCco0EHHOCTH XUMUYECKHUX bu6mmoreka [JOK
CBOMCTB CTHUpPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 33124 HA

1 OTIpeIeTICHUE MOJICKYJIIPHOM bu6mmoreka [JOK
(bOopMyJTBI OPraHUYECKOTO https://m.edsoo.ru/53461a2¢
BeleCTBa

13 CriocoObl noTyyeHus u bubnmnoreka [JOK
IIPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
I'eneTnueckas CBSI3b MEXKIY

34 pa3IM4YHBIMU KJ1acCaMu
YTJIEBOIOPOAOB
Pacuétel mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid.

35
Cucremaru3zanus 1 000011IeHne
3HAHUM 110 TEME

16 [Tpuponansrii ra3. [lomyTHbie
He(TSHBIC Ta3bl

37 KamenHbI#1 yroib ¥ IpoIyKThl Bubmuoreka [JOK
ero nepepadoTku https://m.eds00.ru/69b3398b
Hedtb 1 ciocoOsl eé

13 nepepabotku. [Ipumenenue bu6nuorexa LIOK
MPOAYKTOB TIepepadboTKU https://m.edsoo.ru/21f9de78
HeTH

39 I'enernueckas CBA3b MEXKIY



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

pa3IUYHBIMH KJIacCaMu
YTJIEBOIOPOOB

l"anorenonpounsBoaHbIE
YTIEBOJOPOAOB: JIEKTPOHHOE

bubnunoreka [IOK

40
CTPOCHUE; PEAKIINU 3aMEIECHUS https://m.edso0o.1ru/82b4d759
rajoreHa
JlelicTBue miea04Yel Ha
rajioreHIpou3BOAHbIE.
41 BiaumoneiictBue
JITAJIOTCHAIIKAHOB C MarHUeM
U IUHKOM
CucremaTtu3anus u 0000IICHUE
42 3HAHUU MO pas3Jien bubmorexa [OK
" P " Y https://m.eds0o0.ru/20e89{22
YraeBoaopoab
43 KoHTponbHas pabora 1o teme bu6nuoreka [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHH PSI,
obmras hopmya, CTpOCHHE
44 MOJICK 2 Enge H;p bubmorexa TIOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
kiaccupukanus, pusnueckue
CBOICTBA
XUMHYECKHE CBOHCTBA
45 MPEICIbHBIX OJTHOATOMHBIX bubmorexa TIOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl nosty4eHus u
bubmuoreka [JOK
46 MIPUMEHEHNE OJJTHOATOMHBIX

CIIUPTOB

https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

[Ipocteie aupsi:
HOMEHKJIaTypa U U30MepHus,

bubnuoreka [JOK

47 0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2¢788b2
XUMHYECKHX CBOMCTB
MHOroaroMHsbI€ CIIUPTHI:

43 STUJICHTIIUKOJb U TJIULEPUH, UX bubnmoreka [JOK
bu3nYecKue 1 XUMHIECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI osryueHust u

49 IIPUMEHEHNE MHOTOaTOMHBIX bubmmorexa LIOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHE MOJICKYITHI,
50 dusznyecKue CBOMCTBA. Bubmmorexa [IOK
https://m.edsoo.ru/2ce72618
TokcuaHOCTh PeHOMTA
N bu6mmoreka [JOK

51 XuMu4eckue cBoicTBa (heHoa httos//m.edsoo.rw/037cas 9

5) CnocoOsI oTy4eHus u bu6muoreka [IOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padota Ne 2.

53 Pelenne skciepuMeHTATBHBIX bubnuotexa [JOK
3a7a4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
denonbr"

54 Cucremaru3anus 1 00001IeHNe bubmuoreka [JOK
3HAHW 110 TEME https://m.edsoo.ru/1810cb9b
Anbaerupl U KETOHBI:

AJIEKTPOHHOE STpOGHI/Ie BuGmorexa LIOK

55 KapOOHMUIIBHOH TPYIIIIHI;

TOMOJIOTUYCCKHE PAIBI, o6ma5{
dbopmyna, u3oMepus 1

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

HOMEHKJIaTypa

AJ'IB)ICFI/I,Z[BI " KCTOHBI:

but6mmoreka [IOK

56 HW3UYCCKHE CBOMCTBA;
¢ https://m.edsoo.ru/c887425¢
peaKIu IPUCOETUHEHUS
Peakinu oxucienus u
57 KauyeCTBEHHbBIEC PEAKIIUHN bubmmorexa LIOK
peaxtt https://m.edsoo.ru/a393baa9
aILIETUIOB U KETOHOB
58 CriocoObl TToTydeHust bu6mmoreka [JOK
aIbJIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHBIE
59 KapOOHOBBIC KUCIIOTHI, bubnunorexa LIOK
O0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYJT
H3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KUCJIOT, UX Eubmiorexa IIOK
p o7 https://m.eds00.ru/700cc87b
dbu3nuecKue cBOCTBa
XMUMHYECKHE CBOMCTBA
61 npeaesIbHBIX OJJHOOCHOBHBIX bubmmorexa TIOK
pea A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EeHHOCTH CBOUCTB
62 MYypaBbUHOUN KHCJIOTHI. bubnuorexa [JOK
MHorooOpasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBONCTB:
HETpeIeIbHBIX U
bu6mmoreka [{OK
63 apOMaTHYECKUX KapOOHOBBIX,

JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.

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



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX

bubmuorexa [JOK

64
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CnocoOsl nosty4eHus u

65 NpUMEHEHHEe KapOOHOBBIX Bubmmorexa [IOK

P P https://m.edsoo.ru/7¢065¢9d
KHCIIOT
CrnosxHbie 3(upsbL:

66 TOMOJIOTHUECKUH psijl, oO1as bubnuorexa [JOK
dbopmyna, nzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3nyeckue U XUMUYECKHE bubnunoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pac4€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOU

68 peaKkInu, Ha OTNpPEACIICHHE
MOJIEKYJISIPHOI (OpMYJIBI
OpraHMYECKOro BEllecTBa
[IpakTuueckas padota Ne 3.

69 Pemienne skcnepuMeHTAIbHBIX bubnmoreka [JOK
3aaa4 o teme "KapOoHoBsie https://m.eds00.ru/486671fb
KHCIIOTHL. CrioxHbIe dDuph!"

Kupsr: ctpoenue, puznueckue
70 u xplanqefKHe CBOECTBa Bubmmorexa [IOK
https://m.edsoo.ru/al9¢5b98
(runpoinus)
Oco0EHHOCTH CBOWCTB JKHUPOB,
but6mmoreka [IOK
71 coEepKaIIUX OCTATKH

HCIIPCACIIBbHBIX KUPHBIX

https://m.eds00.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

KUCIOT. JKUpbl B IpUpOJIe

MBplL1a KaKk COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Motolee aeiicteue. [lonstue o bubmorexa [TOK
https://m.eds00.ru/3¢566565
CHHTETUYECKUX MOOIIUX
cpeactBax (CMC)
I'eneTnueckas cBs3b
73 YTJIEBOIOPOAOB U bu6nuorexa LIOK
KUCJIOPOACOAEPIKALLINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIIECTB
74 Pacuérsl o ypaBHeHUsAM
XUMUYECKUX PEaKIni
75 Cucremaruzanus u 00001IeHIE bubmuoreka [JOK
3HaHUU MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01as xapakTepucTHKa
76 YTIIEBOAOB M KiIacCH(pHUKALIUs Bubmuoreka [IOK
yIJIEBOJOB (MOHO-, - U https://m.edsoo.ru/7a9693al
MOJINCAXapPHUIbI)
Monocaxapuibl: GU3NUECKUE
77 CBOMCTBA If Hixof):[eﬂne B bubmmorexa TIOK
https://m.edsoo.ru/b4bdda2d
IpUPOJIE
[IpuMeHeHue riroKo3sl, €
7 3HAUYECHUE B bubnuorexa [JOK
JKM3HENCATECILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
HCcaxapu/ibl: caxaposa,
79 ﬁanmofa u JIaKTO3§. bubmorexa [OK

Haxoxnenue B npupoe u

https://m.edsoo.ru/eb0384e7
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IMPUMCHCHHUEC JHUCaxXapruia0B

[Tonmucaxapuabl: cTpoeHHe
MaKpOMOJIeKyJ, (Pu3ndecKre u

bubmuorexa [JOK

80
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MpUMEHEHNE
21 [TonsaTne 06 UCKYCCTBEHHBIX bu6nuorexa IIOK
BOJIOKHAX https://m.eds00.ru/6216e766
Peuienue pacyeTHbIX 33724 Ha
2 OIpeJIeNICHUE JI0JIA BBIXO/1a bu6mmoreka [IOK
MPOAYKTA PEAKI[UU OT https://m.edsoo.ru/7fde47ef
TEOPETHUUECKH BO3MOKHOTO
23 CucreMmaru3anus 1 00001IeHNE bubmuorexa [JOK
3HaHUU M0 pa3ueny https://m.edsoo.ru/08d4364c¢
KonrtponsHas pabora o teme
84 "Kucnoponcoaepxariue bubmmorera [JOK
poAcoACpHalt " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMuHBI: Knaccudukars,
CTPOCHUE MOJICKYJI, 00IIas
85 q)(f) MyJia I/IBOMeyI/IH Bubmmorexa LHOK
pMyJIa, pH, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U pusnyeckue
CBOICTBA
26 XUMHUYECKUE CBONCTBA bubnuorexa [JOK
ann(paTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢cf80
AHWIVH: CTPOCHUE AaHWINHA,
bubmuoreka [JOK
87 0COOCHHOCTH XUMHYECKUX
. https://m.eds00.1ru/39cd2 1f1
CBOMCTB aHWJIMHA
28 CrocoObl noTy4YeHus u bubnmoreka [JOK

IpUMEHEHNE aNu(paTUIECKUX

https://m.edsoo.ru/eal38763
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https://m.edsoo.ru/7fde47ef
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aMHHOB

AMWHOKHCIOTHI:
HOMCHKJIATypa 1 H30MEPHS,
89 (pmnquKHZPCBOﬁCTBa ’ bubmorexa [TOK
' https://m.edsoo.ru/d1773e80
OtnenbHBIC IPEACTABUTEH Ol
aMHHOKHCIIOT
XHMHUYECKHE CBOMCTBA
aMHHOKHCIIOT, HX
bubnunoreka [IOK
90 OMOJIOTHYECKOE 3HAUCHHE
https://m.edsoo.ru/77df705a
amuHOKucJIoT. CHHTE3 U
TUAPOIIN3 TIETITHIOB
91 benku xak npupoaHsie bubnuorexa IIOK
MOJIUMEPHI; CTPYKTYPBI OEIIKOB https://m.eds00.1ru/429¢9899
but6mmoreka [IOK
92 XUMHUYECKUE CBOMCTBA OCIKOB
https://m.edso00.ru/6237306d
A3oTcoaepaiiue
reTEePOLUKINYECKUE
93 coeauHeHus. HykienHoBbIe bubmorexa TIOK
A Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib
[Ipaktrueckas pabota Ne 4.
Pemienne skcnepuMeHTAIBHBIX
94 4184 110 TeMe but6mmoreka [JOK
" e https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiiue
OpraHUYeCcKHUe coequHeHns"
[IpakTrueckas pabora Ne 5.
95 Peienne skciepUMEHTAIBHBIX bu6nuorexa IIOK

3aga4 no teMe "Pacro3nasanue
OpPraHUYECKUX COCTUHEHUM"

https://m.edsoo.ru/bde3fdf6
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KonTponbHas pabota no teme

bubmuoreka [JOK

06 "Asorconepxarue " ! httos://m.edsocl)_.lru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIC TTOHSTUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX

97 COCIUHEHUN U METOIBI UX 1 Bubmiorexa ITOK

https://m.edsoo.ru/7aa63ebd
CHUHTE3a —TOJIMMEepHU3aIIisI U
MTOJTMKOHICHCAIUS

08 IInactmaccel. YTunusanus u | bubnunoreka [IOK
nepepadoTKa MiIacTuKa https://m.edso0.ru/82242¢0f
DJacToOMepbI: HATypaJIbHBIN

99 CI/IHTCTI/I‘lEi)KI/Ie Ka};I:JyKH. 1 Bubmmorexa [IOK

https://m.edsoo.ru/246103ec
Pe3una
BonokHa: HaTypalbHEIE,

100 HCKYCCTBEHHBIE, 1 bu6nuorexa IIOK
cuHrernyeckue. Ionumepst https://m.edso00.ru/5963a601
CIIeIIMaTIbHOTO Ha3HAYCHUS
[IpaxTuueckas padota Ne 6.

101 Pelenune skciepuMeHTAIBHBIX 1 bubnuorexa [JOK
3a1a4 1o teme ""Pacrio3znaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O0600mIeHNe U CHCTEMAaTH3aIIH

102 M3YYEHHOT0 MaTepHuaa 1o 1 bu6mmoreka [JOK
Teme "BBICOKOMOJNIEKYISIpHbIE https://m.edsoo.ru/6a22ble8
coequHeHus"

OBIIEE KOJIMYECTBO YACOB 102

[10 ITPOI'PAMME
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11 KITACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Kontpoasubie | IlpakTuyeckue A upp
n/n Bcero U3y4yeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcsbl
| Atom. CocTaB aTOMHBIX sIJIEP. | bubnmoreka [JOK
XUMUYECKUH 3JIeMEeHT. M30TombI https://m.edsoo.ru/59c112¢ee
) CrpoeHue 371eKTPOHHBIX 000JI0YeK 1 bu6nuorexa LIOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuueckux | bubmmoreka [JOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHTHI) https://m.edso0.ru/61294af9
4 Pacrnipenenenue 31eKTpOHOB 11O 1 bubnuorexa LIOK
ATOMHBIM OpOUTAIAM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(MUTYpAIHH
5 aTOMOIl; BJICMCHTOBq)B OZEOBHOM u 1 Bubamorexa [IOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUH
6 DNeKTpOHHBIE KOH(UTYpaAITIN | bubnuorexa [JOK
HMOHOB. DJIEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
bu6moreka [JOK
7 XUMHUYECKHX djieMeHToB J[. 1. 1
. https://m.edsoo.ru/16957¢01
MemnneneeBa, cBsI3b C COBPEMEHHON
TEOpHUel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
2 CBOMCTB XMMHYECKUX DJICMEHTOB U | bu6mmorexa [JOK

00pa3yeMbIX UMU MTPOCTHIX U
CJIOHBIX BEIIECTB IO FpyIIam u

https://m.edsoo.ru/f8468927
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nepuoaam

Cucremarusanuys u 00001eHue

bu6mmoreka [IOK

9
3HAHUU 1O TEME https://m.edsoo.ru/8fad2942
Buner xXuMu4eckou CBSI3H.
MexaHu3Mbl 00pa3oBaHH
10 KOBaJICHTHOH CcBsA3HU. BomopoaHas bubmmorexa TIOK
) P https://m.edsoo.ru/5a8072af
CBsI3b. MeXMOJIEKYIISIpHBIE
B3aUMOJICUCTBUS
BajneHTHOCTD 1 BaJICHTHBIE
1 BO3MOKHOCTH aTOMOB. CBsI3b bubnuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2¢a093
UX T€OMETPUUYECKUM CTPOCHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX
bubmuoreka [JOK
12 COCUHEHUIX: COCTaB U
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MOJIEKYJIIPHOTO U
13 HEMOJIEKYJISIPHOTO cTpoeHus. Turbl bubnuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOIICTBA BEILIECTB
[TonsTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBiaeHure 0 KOJJTOMIHBIX bubmorexa LHOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HctunHbIEe pacTBOPHI: HACKIIICHHbBIE
15 Y HEHACBIIIIEHHbIE, PACTBOPUMOCTD Bubmmorera [IOK
11 Y p . https://m.edsoo.ru/e9ccdd8d
Kpucramnorugparst
16 CniocoOsbI BhIpasKeHUS bubnuorexa [JOK
KOHLIEHTpaLUXU pacTBOPOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ Bcmonb30BaHUEM bu6mmoreka [IOK



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
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IIOHATHUH "MaccoBas HOJII
pacTBOpEHHOTO BelecTBa",
"MOJIIpHAasi KOHLIEHTparus"

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

13 Knaccudukanus 1 HOMEHKIIaTypa bu6mmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 0000IICHUE bubnuorexa [JOK
3HAHUU 10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepronuueckuii

20 3akoH U [lepuoanueckas cucrema bu6mmoreka [IOK
XAMUYECKHX 35emMeHToB J[. 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"
Knaccudukanus XuMuaeckux
peakuii B HEOPraHUYECKOU U

71 OpraHUYECKOM XMMHUH. 3aKOH bu6muoreka [JOK
COXpaHEHUsI MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335¢cdd2
COXpaHEHHUS U MpeBpaIeHus
SHEPTUHU MIPU XUMHUYECKUX PEAKITUIX
Tennobie 3 PEKTH XUMHUECKUX

22 peakuuii. TepmoxumMudeckue Bubmmorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruuciienus mo ypaBHEHUSIM

23 XUMHYECKUX PEaKIui U bubmmorexa LOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMUYECKOHN peakiuu, e

24 3aBUCUMOCTB OT Pa3JIMYHbIX

daxTopoB. KaTanu3 u karanu3aTopsl
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T'omoreHnnsie u TCTCPOTCHHLBIC

25
peakiu
[IpaxTuyeckas padora Ne 1 o reme
26 "BausiHre pa3IMuHBIX (PAKTOPOB HA Bubmmorexa LIOK
P o P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUUYECKOU PEaKIINU
7 OO6paTtumbie U HEOOpaTUMBIE bu6muoreka [JOK
peakuuy. XMMUYECKOE PaBHOBECHE https://m.eds00.1ru/30952f9b
[TpakTrueckas pabora Ne 2 o teme
)3 "BnusiHue pa3nuyHbIX (PakTOpoB HA bubnuorexa [JOK
MOJIOKEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBeCHS"
DAEKTPOJUTHYECKAS JUCCOLHALIMA.
29 CI/IJ‘IBHI:IC H cJ1a0bIe DICKTPOJIUTEI bubmorexa ITOK
P ' https://m.edsoo.ru/5f766bdf
CreneHb IUCCOLMAIINN
Honnoe npousseaeuue Boasl. Cpena
30 BOJHBIX ECTBO oB. Bogopo, Hmpﬁ bubmmorexa LOK
a p POB. BOOPOA https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 I ofeKafo W€ B pacTBOpax bubmorexa HOK
p B P p https://m.edsoo.ru/09d5a9bd
AJEKTPOIUTOB
[Tpaxtrueckas padota Ne 3 o Teme
32 "XHWMHYECKHE PEAKIIMN B pacTBOpax bubmorexa HOK
"p H p p https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHUCINTEIHHO-BOCCTAHOBUATEIbHEIE
. bu6mmoreka [JOK
33 peakuuu. Baxuenime OKUCIUTENU U
https://m.edso0.ru/56226060
BOCCTAHOBUTEHU
34 MeTo/1 371IEKTPOHHOTO (3JIEKTOHHO- bubnuoreka [JOK

MOHHOT0) OajaHca

https://m.edsoo.ru/fb691387
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DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB

bu6mmorexa [JOK

35
BCIIICCTB https://m.eds00.ru/93fb97d2

36 Pemenue 3amay pa3IMuHbBIX THIIOB bubmorexa [IOK

adp https://m.edsoo.ru/5a859d16
37 Pemenne 3amad pa3sImyHBIX THIIOB bubmorexa HOK
adp https://m.edsoo.ru/5afa265d
Cucremaruzanusa U 00001IeHne
38 3HaHUHU 110 TeMe " XUMHUYECKUE buGmorexa LIOK
" https://m.edsoo.ru/c161eb85
peaKiuu

39 KonrponsHast pabora o teme bubnuorexa LIOK
"Xumuueckue peakun' https://m.edsoo.ru/a8a0a930
[Tonoxenue HeEMETALIOB B
IIepuoanueckoii cucreme

40 XAUMUYECKUX 3jieMeHToB J[. 1. bubnuorexa [JOK
MeHzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoenust ux aromoB. Guznyeckue
CBOMCTBa HEMETAJIJIOB
AnoTponusi HEeMETauioB (Ha

41 npuMepe KUciopoa, cepsl, pocdopa bubmmorexa LHOK

pUMEp PO, CCpRL, P https://m.edsoo.ru/ef92c91c
U yriepoja)

4 Bogopon: nonyuenue, pusndeckue u bubnuorexa [JOK
XUMHUYECKHUE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
T"anoreusl: HaXOXXIECHUE B IIPUPOJE,

43 CIocoObI OJTyYEHUs q)mnqpecine u buomorera LIOK

ya L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxuernmue
bu6mmoreka [JOK
44 KHCIIOPOJICOICPKAIINE COCTUHECHUS

TaJIOITCHOB

https://m.edsoo.ru/6b3255e6
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JlaGopaTopHbie U TPOMBITIVICHHBIE
CHOCOOBI IOTYYCHHUS TaJIOTCHOB.

bubmuoreka [JOK

45
[IprMeHeHue raJjoreHoB U ux https://m.edsoo.ru/6971aca4
COCUHEHUN
[IpakTuueckas pabora Ne 4.
46 Pemenne skcriepruMeHTaIbHBIX 327129 bubmorexa LOK
" p " a https://m.edsoo.ru/8b26fecd
o TeMme "I"ajoreHsl
Kucnopon: naboparopHsie u
IPOMBIIIJICHHBIE CIIOCOOBI
47 NOJTy4YeHUsI, PU3NIECKUE U bubmmorexa LIOK
y ’ . https://m.edsoo.ru/c8abc36a
XUMHYecKHe cBoiicTBa. O30H.
[IpumeneHne KUCIopoia u 030Ha
bub6mmorexa [JOK
48 OKcubl U IIEPOKCUIBI
a p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a7a4 pa3IMIHBIX THIIOB bubmorexa 10K
A&TPp https://m.eds0o.ru/2b6d8bdb
Cepa: HaXx0KIECHUE B IPUPOJIE,
50 cn§c061)1 MOJTy4YEeHUS ql))ml;qecxne u bubmmorera [IOK
y o https://m.edsoo.ru/46afael 6
XAMUYECKHE CBOMCTBA
bub6mmorexa [JOK
51 CepoBonopoi, CYIb(PHIEI
POBOOPOZ, Cy b https://m.edsoo.ru/7¢875999
Kucnopoacoaepskamiiie coe TMHCHAS
52 CePELI (p)CO6eHHIZ)CTItIH CBOICTB CEpHOI bubmorexa LHOK
PBL. p https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[IpakTuueckas padota Ne 5.
53 Pemenne skcnnepruMeHTAIBHBIX 3a1a4 bubmmorexa LOK
" P .. ,,H https://m.edsoo.ru/0afb05e4
no teme "Cepa u €€ coeTMHEHUS
54 A30T: HaX0X/IEHUE B IPUPOJIE, bu6nuoreka [JOK

CITIOCOOBI MOJIyUCHU, (I)I/I3I/I‘-ICCKI/IC )51

https://m.edsoo.ru/badd2255
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XUMHUYECKHE CBOIICTBA. AMMUAK,

HUTPUIBI
Kucnoponacoaepxaiue coeIMHEHUS
55 a3ora I())CO6CH}II)OCTI/I CBOWCTB bubmmorexa [IOK
. https://m.edsoo.ru/e2965afe
A30THOM KHCIIOTHI

56 IIpuMeHeHue a30Ta U ero bu6nuorexa IIOK
coeZMHeHu. A30THbIe y100peHus https://m.edsoo.ru/129f5059
®docdop: HaXOXKICHHUE B IPUPOJIC,

57 CrocoObl Oy4YeHus!, PU3NYECKUE U bubnuorexa [JOK
XUMUYECKHe cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunsl dochopa,

58 docdo c(ci)) eq)mzmne KkucyoThl. Conu butmmorera [JOK

p If p ’ https://m.edsoo.ru/c7a2d429
dbocopHOI KHUCTOTHI
[Ipumenenue gpocdopa u ero
59 COIZE WHEHUU g;oc(}l))op HBIC bubmmorexa [IOK
A ’ P https://m.edsoo.ru/a218070a
ynoopeHus
[IpakTuueckas padota Ne 6.

60 Pemenue skcriepuMeHTANBHBIX 3324 bubnuorexa LIOK
o Teme "A3zot u pochop u ux https://m.edsoo.ru/8175ac3f
coeTMHEeHUS "

Yrnepoa: HaxoKIeHUE B IPUPOJIE,

61 QJIOTPONHbBIE MOAU(DUKALINY; bu6nuorexa [IOK
du3nueckre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxcun yriepona(Il), okcmg

yraepoza(ll) but6mmoreka [IOK
62 yraepoaa(lV), yronbHas kucnora u

eé comu

https://m.edsoo.ru/dba58adf



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf

bu6mmoreka [IOK

63 Pemienue 3aiayd pa3iMiHbIX THUIIOB
A&t p https://m.eds00.ru/6029b609
Kpemnnii: HaxokIeHIE B IPUPOJIE,
64 Cl'l;)OCO6BI MOy YEHUS @HBHEC(IJ)KI/IC u bubmorexa OK
y 7 https://m.edsoo.ru/143558ab
XUMHYECKHE CBONCTBA
65 Oxkcua kpemaus(IV), kpemaueBas bubnmoreka [JOK
KHCJIOTA, CUJIMKATBI https://m.edso00.ru/3170e7bl
[IpuMeHeHre KpeMHUS U €r0 bu6nuoreka [JOK
66 coequHenuii. CTekIo, ero https://m.edsoo.ru/393cdacO
[IOJIy4YEHHE, BUJBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3anyHbIX TUIIOB bubmorexa OK
Aatp https://m.edsoo0.ru/b624{801
68 CucremaTtu3zanus 1 0000IICHUE bubnuorexa [JOK
3HaHu# o teme "Hemeramnsr" https://m.edsoo.ru/6e864db5
69 Kontponbhas pabota no teme bu6mmoreka [JOK
"Hemeramnsr" https://m.edsoo.ru/d0484¢76
70 AHanu3 pe3yiabTaToB KOHTPOJIBHON bubnuorexa LIOK
paboThl, KOPPEKITUS OMIHOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHue MeTanioB B
IIepuonuueckoii cucreme
71 XHMUYCCKHX DJICMCHTOB. but6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839¢16¢
3JIEKTPOHHBIX 000JIOYEK ATOMOB
METaJIIOB
OO6mmue puznueckre cBOCTBa
72 MeTaJuIoB. [I[puMeHeHrne MeTamioB B Bubmmorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposus bu6muoreka [JOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3

MCETAIJIOB

https://m.edsoo.ru/42b872¢e3

bu6mmoreka [JOK

74 Pemenue 3aga4 pa3anyHbIX THIIOB
P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUUECKUN Psift
. bubmuoreka [JOK
75 HanpspKeHui MmetamioB. Oomue
https://m.edsoo.ru/94eb377a
CIOCOOBI MOTYYECHUSI METAJIJIOB
OO01mas xapakTepuCTHKa METAJIOB
IA-rpynne! [leprnoguueckoit
CHUCTEMbI XUMHUYECKUX IJIEMEHTOB.
. . bubmuoreka [JOK
76 Harpuii u xanuii: monyyenue,
https://m.edsoo.ru/e12c26b3
bu3nUecKue 1 XUMHIECKUE
CBOMCTBA, TPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCIUHECHUN
OO6m1as xapakTepucTUKa METAJIOB
ITA-rpynmnst Ilepuoanueckoit
CHUCTEMBI XUMHYECKHUX IJIEMEHTOB.
. . bubmuoreka [JOK
77 Marnuii 1 KalnplIHi: MOJTy4YEHue,
https://m.edsoo.ru/7c3e49¢0
buznyeckue 1 XuMHU4ECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COECIMHEHUI
73 JKEcTKOCTh BOJBI U CIOCOORI €€ bubmmorexa [JOK
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
ANIOMUHUN: IOJTy4YEHUE,
bu6mmoreka [JOK
79 bu3NYECKUEe U XUMUIECKHE
N https://m.eds00.1ru/0e79b266
CBOMCTBA, TPUMEHEHHUE
AmMdoTepHbIe cBOWCTBA OKCHIA U
20 TUAPOKCHUIA aTIOMUHMS, bu6nuorexa LIOK

TUAPOKCOKOMILUIEKCHI aTFOMUHMS, UX
IIPUMEHEHUE

https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
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81

Pemenne 3aa4 pa3IM4YHbIX THUIIOB

[IpakTuueckas padora Ne 7.
Pemienune sxcriepuMeHTABHBIX 3a/1a4

bubmuorexa [JOK

82
o TeMe "MeTabl TJIaBHBIX https://m.edsoo.ru/27a4af43
noarpynm"
OO01mas xapakTepuCTHKa METAJIOB
23 no6ouHbIX oarpynn (b-rpyrmm) bu6muoreka [IOK
[Iepronnueckoit cucTeMsl https://m.edso0o.1ru/610d7431
XUMHYECKHUX JIEMEHTOB
dusnyecKkue 1 XUMHICCKUE
84 CBOMCTBa XpOMa U €ro COeAUHEHUM bubmmorexa TIOK
P ’ https://m.edso0.ru/9911bef3
UX MPUMEHEHHE
Baxuerive coelMHEHUsT MapraHiia.
bubmuoreka [JOK
85 [lepmaHranaT Kajius, €ro
g https://m.eds00.ru/039d69¢8
OKHCJTUTEIHHBIC CBOWCTBA
duznyecKre 1 XUMUYECKHe
26 CBOMCTBA KeJjie3a U €T0 COSTMHCHUH. bubmuoreka [JOK
[TonydyeHue u MpuMEHEHHUE CILIAaBOB https://m.edsoo.ru/1b7f8741
Kesesa
Ddu3ndeCcKue U XUMUYECKHUE
87 CBOMCTBA MEJIM M €€ COCTMHEHUM, X bubmorexa LHOK
’ https://m.eds00.1u/2bc0954
MpUMEHEHNE
du3uYecKre U XUMUYECKHe
28 CBOMCTBA IIMHKA U €r0 COCIMHEHU, bubnuorexa [JOK
UX PUMEHEHHUE. https://m.edsoo.ru/b1{2beal
I'mapokcokoMITIEKChI IMHKA
29 [IpakTuueckas padota Ne 8. bu6muorexa LIOK

Pemenune OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/a6e352ea



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
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https://m.edsoo.ru/039d69c8
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o Teme "MeTauisl TOOOYHBIX

noarpymnm"
90 Pemenue 3amayu pa3auvHBIX THIIOB bubmorexa [IOK
https://m.edsoo.ru/a8b83d83
O060011IeHne U CHCTEeMaTU3AIUS
91 W3Y4YEHHOI0 MaTepHalla 1o Teme bubmmorexa LIOK
https://m.edsoo.ru/e91{e975
"Meramib"
9 KonTtponbHas pabora o teme bubnuorexa LIOK
"Merasmibl" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJapTaToB KOHTPOJIbHOMN bubnuorexa [JOK
paboThI, KOPPEKIIHS OLMTHOOK https://m.edsoo.ru/9ebff2fd
Ponbe xumun B o0ecrieueHun
94 YCTOWYHBOTO Pa3BUTHUSA bubnuorexa [IOK
yenoBeuecTBa. [loHsTHE O HAYUHBIX https://m.edsoo0.ru/080fe1£0
METOJIaX UCCIIeIOBAaHUS BEIIECTB
Hayunbie npuHIUIIBEI OpraHu3aluu
95 XMMHUYECKOI0 IPOU3BOICTBA. bubnuorexa LIOK
[TpombinneHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYEHUs BaXKHEHIIINX BEILIeCTB
XUMHUYECKOE 3arpsi3HEHNE
96 OKPY’KaIoIIeH Cpe/bl U ero bubmmorexa [JOK
https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBHS
97 XUMHA U 310POBbE YEIOBEKA. bu6nuorexa [IOK
JlexapcTBeHHBIE CpEACTBA https://m.edsoo.ru/a6552721
Xumus nmuiy. Poibk XuMuu B
98 o0ecriedeHun MUNIEBOMI bubmmorexa LIOK
https://m.edsoo.ru/1f7b5bd2
0e30MacHOCTH
99 KocMmernueckue u mapdromepHbie bubmmoreka [JOK



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
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cpeacta. beiToBasg XxuMus

https://m.edsoo.ru/da42d5a9

XuMus B CTPOUTCIILCTBC.

bu6mmoreka [JOK

100 Baxwneiumue cTpouTeNnbHbIE U 1 httos://m.edsoo.r/6 169003
KOHCTPYKIIMOHHBIE MATEPUAIIBI I
XUMHS B CEIBCKOM XO3IHCTBE.

101 Opragmyeckue U MUHEPAIbHBIE 1 bubmmorexa LOK

p p https://m.edsoo0.ru/fd39587d

yaoOpeHus

102 Cucremarusanus 1 00001IeHNe | bubmoreka [JOK
3HAHUH 10 TEME https://m.edso00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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ITPOBEPAEMBIE HA ETD 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon
NpoBePSIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHusi

1

Bnanenue CHCTEMOM XMMHYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

1.1

OCHOBOTNOJIATAIOIINE MOHATUS (XUMHUYECKHI AJIEMEHT, aToM, W30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToma, S-, p-, d-AJIEKTPOHHBIE OPOUTAII aTOMOB,
OCHOBHOE ¥ BO30YXKAEHHOE COCTOSIHME€ aToMa, HWOH, MOJIEKyIa,
BAJICHTHOCTb, ANIEKTPOOTPULIATEILHOCTbD, CTETIEeHb OKHCIICHHUS,
XUMHUYECKass CBs3b (G- U T-CBA3b, KpaTHBIE CBSI3U), THOpUAM3AINS
aTOMHBIX OpOuWTaNiel, KpHCTAIMUECKash pPemeETKa, MOJb, MOJISpHAs
Macca, MOJSpPHBIA 00BEM, MOJNSpHAs KOHIIEHTPAILUS, pPaCTBOPHI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTHAPATHI, YTJIEPOIHBIH
cKeneT, (yHKIMOHANbHAS TpYIa, paJuKall, M30MEphl, CTPYKTypHas
dopmyna,  uzomepuss  (CTpyKTypHas,  TreomeTpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHYECKUH psil, TOMOJIOTH, YIJIEBOIOPOIH,
KHCJIOPO/- U a30TCOJAEpKAlUe COCTUHEHUs, OMOJOTHYECKH aKTHUBHbBIE
BellecTBa (yriaeBOIbl, KUPBI, OETKK), MOHOMEDP, TIOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMUHT, THITHI
XMMHUYECKHX PpEaKIUi (OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
HHJIOTEPMHUYECKHE, PEaKIMd HOHHOIO OOMEHa, TOMO- U Te€TepOreHHbIE,
oOpaTuMble 1 HEOOpaTUMBIE), PACTBOP, DIEKTPOIUTHI, HEIJEKTPOIUTHI,
AIIEKTPOIUTUIECKAsT TUCCOIMALNS, CTETIEHb JAUCCOIUAINH, OKUCIUTEIb,
BOCCTAHOBUTENIb,  DJICKTPOJIM3, CKOPOCTh XUMHUYECKOW PEaKIuHu,

XHUMHUYECCKOC paBHOBCCI/Ie)

TEOPUH U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHUYeCKHX
BemiecTB A.M. ByTnepoBa, Teopus >IEKTPOIUTHUECKON TUCCOLMAINHY,

[Tepuomnueckuit 3akon J[.M1. MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl),

1.2 3aKOHOMEPHOCTH, CHMBOJMYECKUH S3BIK XHMHUH, MHUPOBO33PEHUYECKUE
3HaHHUS, JIEXKAIIUE B OCHOBE IOHMMAHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUN, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAaJIMOJIEKYJISIPHOM YPOBHSIX

13 MIPEACTABICHUS 0 MEXaHU3Max XUMUYECKHUX peakuuid,

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMCPHOCTAX ux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHHA O CBOfICTBaX, COCTaBC, IIOJYYCHUU U
0e30macHOM HUCITIOJIB30BaHNU BayKHEHIITHX HCOPTraHNYCCKUX 41
OpraHN4YCCKUX BCHICCTB B 6LITy 151 HpaKTquCKOﬁ JACATCIIBHOCTHU

YCJIIOBCKA

1.5

06H_[I/IC HAaYUYHbIC NIPUHIUIBI XUMUYCCKOTO MPOU3BOJACTBA (Ha nmpumepe
IMPpOU3BOJCTBA cepHoﬁ KHCJIOTBI, aMMHaKa, MCTaHOJIa, nepepa60T1<H

He(TH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIISTH:

2.1

XapaKTepHble TMPU3HAKKM U  B3aUMOCBSI3b  WU3YUYEHHBIX  IOHSTHUH,
MPUMEHSATh COOTBETCTBYIOIIME MOHSITHS TPU OINUCAHUM CTPOCHUS U

CBOMCTB HEOPTaHUYECKUX U OPraHUYECKHUX BEIIECTB U UX IIPEBPALLECHUN

2.2

B3aMMOCBSI3b XMMHUYECKHUX 3HAHUH C MOHATHUSIMH HU NpeaACTaBJICHUAMU
APyrux npeamMeToB IJIsd 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHEHUS

CYITHOCTHU MAaTCpUAIbHOI'O €IUHCTBA MHUPaA

ChopmrpoBaHHOCTH YMEHHUS UCIIONIB30BATD:

3.1

HAauMMCHOBaHUA XHMHUYCCKHX COCI[I/IHGHI/Iﬁ MCKAYHAPOJIHOTO COIO3a
TeOpeTH‘IeCKOﬁ n HpHKHaHHOﬁ XMMHUU W TpHUBUAJIBHBIC HAa3BaHUA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KJIaCcCaM OpPraHUYCCKUX MU

HCOPTaHUYCCKUX COEIUHEHUI

32

XMUMUYECKYI0 CHMBOJHUKY JUISI COCTAaBICHHS (OPMYJ HEOPraHUYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX) (hOPMYJT OpTaHUYECKHUX BEIIECTB

CdhopmupoBaHHOCTh YMEHHUS KIIACCUPUITUPOBATE:

4.1

HCOPraHn4CCKUC BCHICCTBA, CaAMOCTOATCIBHO BI)IGI/IpaTB OCHOBaHHA U

KPUTEpUH IS KIacCU(PUKAIK N3yYaeMbIX XMMUYECKUX OObEKTOB

4.2

OpPraHn4eCKrue BEOIECTBA, CaMOCTOATEIIBHO BI)I6I/IpaTI> OCHOBAaHHA U

KPUTEPHH JUTS KITACCU(PUKAIIMN N3ydaeMbIX XUMUIECKIX 00BEKTOB

4.3

[0 pa3IM4HbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyrolMXx BEIECTB,
TersioBoMy d((deKTy peakuu, W3MEHEHHIO CTENeHeH OKHCIeHHs

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y49aCTHuro KaTaJII/ISaTopa)

CdhopmupoBaHHOCTH YMEHUSI XapaKTEPU30BaTh JJCKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 3J1IeMeHTOB 1 — 4 nepuonos [lepuonuueckoit cucremor . 1.
MeHI[eJ'IeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJ'II)3y5[ IIOHATHUA S-, P

d-31eKTpOHHBIE OpOUTANH, SHEPTETUIECKUE YPOBHU




CdopMUpPOBAaHHOCTh YMEHHSI OOBSICHSATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHHH IO

[epuoJiaM U Ipymniam

ChopMUPOBaHHOCTb yYMEHHUSI COCTABIISATh YPABHEHUS XUMHYECKUX

peaxunﬁ " paCKpbIBATh UX CYIIHOCTh:

7.1

OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIbHBIX peaKHI/Iﬁ MMOoCpCACTBOM COCTABJICHUA

QJICKTPOHHOTO 0ajaHca dTHX peaKI_II/Iﬁ

7.2

YpaBHEHUs pEaKIUil pa3NTUYHbIX THUIIOB; TIOJHBIE U COKpAIIEHHBIE
ypaBHEHUS peakluii HOHHOTO 0OMEHa, yUUTHIBasl YCIOBHSI, IPU KOTOPBIX

9TH P€aKIMU UAYT 1O KOHIIA

7.3

peaknuii THAPOJIM3a, PEaKlnid KOMILIEKCOOOpa3oBaHUs (Ha mpuUMepe

TUAPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUSA )

CdhopmupoBaHHOCTH YMEHHUS TTOATBEPIKIATh:

8.1

Ha KOHKPETHBIX TIPUMEpPAX XapakKTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OpPTaHMYECKUX COCIWHEHUH OT KPaTHOCTH U THUIMA
KOBaJICHTHOM CBSI3H (G- U T-CBS3H), B3aUMHOTO BIUSHUS ATOMOB U TPy
aTOMOB B MOJIEKYJaX, a TaK’Ke OT OCOOCHHOCTEH peanu3aliy pa3IuyHbIX

MEXaHU3MOB POTEKAHMS PEAKIUN

8.2

XapaKTCPHBIC XHUMHYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIMMU

JKCIIEPUMEHTAMMU U 3aIUCSIMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopmMHupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBA BELIECTB, IPUHAUICKAINUX K OIPEICIEHHBIM KilaccaM |
rpymniamM COeIUHEHNH (IPOCThIe BEIIECTBA, OKCUIIbI, THIPOKCUABI, COJIH;
YTIEBOAOPOAbI, TPOCThIE 3DUPHI, CIUPTHI, (DEHOIIBI, aTbACTUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIIOKHBIE A(UPHI, KHUPBI, YTJIEBOJBI, aMUHBI,

aAMUHOKHCIIOTHI, OSITKH)

10

ChopmupoBaHHOCT, YMEHHUS TPOBOAHMTH PACUETHI MO XUMHYCCKHM
dbopMyllaM M ypaBHEHHSIM XHUMHYECKHX PEaKIHi C HCIOIh30BAHHEM

(bl/ISI/I‘leCKI/IX BCIINYHH:

10.1

Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CITU OJIHO
13 UCXOIHBIX BEIIECTB JJAHO B BUJIC PACTBOPA C ONPEACIEHHON MAaCCOBOM

JI0Jiel pacTBOPEHHOTO BEILIECTBA WIIM JJaHO B M30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM 10U, BHIXO1A MPOAYKTA PEAKIIMH

10.3

TEIIOBOTO (P deKTa peaKIHii

10.4

00BEMHEIX OTHOIICHUI Ta30B

10.5

0 HaXOXKJACHUIO XUMUYIECKOU (DOpMYIIBI BElIecTBa




11

Branenne cucremoll 3HaHUMM O METOJAX HAy4YHOTO IO3HAHUS SIBICHUI
IIPUPO/IbI, UCIOJIB3YyEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE IPUMEHATh
3TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIENOBAaHUU BEUIECTB W UL
OOBSICHEHUS! XUMHUUYECKUX SBJICHHMH, HMEIOLMX MECTO B MPHUPOJE,

HpaKTI/I‘-ICCKOI\/’I JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCI[HGBHOI\/’I KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TNPUMEHATh (MCIOJIB30BaTh) 3HAHHUS O
COCTaBE M CBOWCTBAX BEIISCTB JUIS DKCICPUMCHTAIBHON IMPOBEPKHU
THIIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
peakuuii ¥ TPOTHO3UPOBAHUS BO3MOXXKHOCTCH WX OCYIICCTBIICHHS,
CHCTEMHbBIC XUMHUYECKHE 3HAHUS Ui OOBSCHEHUS W TPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPOAY; M IPUHATHA

IPaMOTHBIX PEIICHUH MPOOJIeM B CUTYAIUSIX, CBI3aHHBIX C XUMHUEH

13

CdhopmupoBaHHOCTH YMEHHUS TUIAHHPOBATH M MPOBOAUTH XUMHYCCKHIA
OKCIEPUMEHT (TIOJyYeHHEe M HW3YYCHHE CBOICTB HEOPraHUYECKHX U
OpPraHMYeCKHX BEIIECTB, KAYECTBCHHBIC PEAKIIMHA YIJIEBOJIOPOJIOB
Pa3IMYHBIX KIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHWYSCKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTAILHBIX 3a/1a4y 1o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOMIOJCHHEM MPaBUI
Oe3omacHOro  oOpamieHWsi ¢  BEIECTBAaMH U J1abOpaTOPHBIM
obopynoBanuem; GOpMyIUPOBATH IEIH MCCIECIOBAHUS; IPEICTABIATh B
pa3nuuHOi  (opMe pe3ydbTaThl dAKCICPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

ChopMHPOBAaHHOCTE YMEHHSI OCYILIECTBIISAThH LIEJIECHANPABICHHBIA MOUCK
XUMHUYEeCKON MH(POPMALIUY B PA3IMYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-
Hay4Hasl TUTeparypa, CpeAcTBa MacCcoBOM uHpopMaiuu, ceTb IHTepHeT 1
JOpyTHe), KPUTHUECKH AaHAIM3UPOBATh XUMHYECKYI0 HH(POPMAIHIO,
nepepabaTeiBaTh €€ W HMCIOJb30BaTh B COOTBETCTBUM C ITOCTABJICHHOMN

y4eOHOM 3a1aueit

15

ChopMHPOBAaHHOCTh  yMEHHsI  NPOrHO3MPOBATh, AHAIU3UPOBATH U
OLIEHMBAaTh MHGOPMALMIO C TO3ULMN SKOJIOTHYECKOH Oe30I1acHOCTH
MOCJIE/ICTBUI OBITOBOM M NPOM3BOJICTBEHHOHN JESTEIbHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboOTKOM BemiecTB; CHOPMHUPOBAHHOCTh YMEHUH
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpENENEHHBIX BEUIECTB, IIOHMMAs CMBICH II0Ka3aTess MpenenbHOR
JOMTyCTUMOM KOHLEHTpallMM, W TMOSACHATh Ha TpUMEpax CIocoObl
YMEHBIICHHS U MPEIOTBPAIIECHUS UX BPEIHOIO BO3ACHCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O XUMHMH

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

TeOpCTI/I‘lCCKI/IC OCHOBBI XMMHH

1.1

Ctpoenue BemectBa. CoBpeMeHHas MOJieNb CTpOeHHUs aTtoMa. Pacmpenenenue
AIIEKTPOHOB IO DHEPreTHYECKUM ypoBHAM. Kiaccuduramuss XUMHUYECKUX
a1eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YKAEHHOE COCTOSHMS aTOMOB. OJEKTPOHHAs

KOH(pHTypaI_IHH atroMa. BajgeHTHBIE SJICKTPOHLI

[lepuonnueckas cucremMa xumudeckux onemeHTtoB .M. Menaeneesa.

Ousnueckuit cmbica [lepuoanueckoro 3axona /.M. MenneneeBa. [lpuunnsl 1

1.2 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB DJIEMEHTOB U HX COCIUHEHUH IO
nepuogaM W TIpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMICTB MPOCTHIX
BELIECTB, BOJOPOIHBIX COETUHEHUH, BHICIINX OKCHJIOB Y THAPOKCUIOB

1.3 BanenTHOCTB. DneKTpooTpULIaTeNbHOCTh. CTENEHb OKUCIIEHUS
Bunbel xumuueckoi cBA3M (KOBaJIEHTHAsI, HOHHAsI, METa/NINYeCKasi, BOJOPO/IHAs)

1.4 U MeXaHU3Mbl e€ 00pazoBaHus. MexXMoIeKyIsipHble B3auMoeicTBus. BemecTa

' MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpO€HHUsA. THmbl KPUCTAINIMYECKHUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pelETKI

L5 Xumuueckass  peaknusa.  Kmaccudukamuss ~— XMMHYECKMX — pEaknuid B

' HEOpPraHUYECKON M OpraHM4eCcKOl XUMHUU. 3aKOH COXPAHEHUs MacChl BELLIECTB

1.6 CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3In4YHbIX (PAKTOPOB

1.7 TernoBble 3()(HeKTh XUMUYECKUX peakiuii. TepMoXuMHuyecKre ypaBHEeHHS

18 OOpatumble peaknuu. XUMHUYecKoe paBHoBecue. DakTopel, BIMAIONIME HA

' cocTostHue xumudeckoro pasHosecus. [Tpunnun Jle [llarense
OnexTponuTtnueckas nucconuanus. CuibHble M cialbie nmekTponuThl. Cpena

1.9 BOJHBIX PpAacTBOPOB BEILECTB: KHCJAs, HEWTpaibpHas, IienouyHas. CreneHb
qucconuanuu. Peakiium HOHHOTO 0OMeHa

110 Iuaponus coneit. MonHoe npousBeneHune Boabl. Bomopoausiii mokaszarens (pH)

pacTBopa

Crioco0nb1 BBIPAXXCHHA KOHLICHTpPAIMU PACTBOPOB: MaCCOBas AOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAasA KOHLOCHTpaLUWs. HaCI)IH_[eHHLIC N HCHACBIIICHHBIC

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeseHne BemecTB B Cpenax C

pas3HbIM 3HaueHueM pH. MeTobl a1eKTpoHHOTO OanaHca




1.13

DJEeKTPOIIN3 PaCTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukarus HeopraHnyeckux coenHeHuil. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

2.2

XUMHUYECKHUE CBOWCTBA BAXHEHUIIUX METAUIOB (HATpUM, Kaiuui, KaJbLIHM,
MarHuii, aJIOMHHHHA, IIUHK, XpPOM, JKeJe30, MeAb) U HX coequHeHwil. OOuiue

CITOCOOBI MMOJIy4YCHHA MCTAJIJIOB

23

XUMHUYECKHE CBOMCTBA BAKHEHIIUX HEMETaNIOB (TaJIOTCHOB, CEphl, a30Ta,
dbochopa, yriepomsa W KPEeMHHA) U HX  COeAUHEHUH  (OKCHJIOB,

KHCJIOPOJICO/IEPKALUX KUCIIOT, BOAOPOIHBIX COSIMHEHU)

24

I'erermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAAJICIKAIINX K pa3JINdYHbIM

Ki1accaM

2.5

#HHPar### nentudukanus Heoprannueckux coequHeHui. KauecTBeHHbIe

pCaKku Ha HCOPTaHNYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHNUYECKON XUMHUU

3.1

OCHOBHbBIE TIOJIOXKEHMSI TEOPUM XUMHUUYECKOIO CTPOEHMSI OpPraHMYECKHX
coequHeHnit A.M. bytiepoBa. YrinepoaHbslil CKEIET OPraHU4EeCKOW MOJIEKYJIBI.
KpaTHOCTP XMMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIUIN
opOuTaneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyeckuii psa. Mzomepus u uzomepsl

3.2

[Tonsatne o  ¢yskuuoHampHOW  rpynme.  OpueHTanuoHHBIE () EKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kinaccu(ukanuum oOpraHMYecKuxX BemiecTB. Homenkiatypa
OpPraHUYECKUX COEIUHEHUH (CUCTEMAaTH4eCKas) U TPUBUAIbHBIE Ha3BaHUS

Ba)KHEHIITHX Hpe,I[CTaBPITeJIeﬁ KJIACCOB OPraHNM4YCCKHUX BCIICCTB

3.4

CBoOOMHOpAAMKANBHBIE M  HOHHBIM MeXaHU3Mbl peakuuu. [loHsTHE O

Hykiaeoduie u snekrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbpl. XMMHUYECKHE CBOMCTBA ajKaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3NIOKeHHE, KPEKWHT, Hu3oMepu3arus, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Crnenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pasMEpoOM LUKIIA. Peakiiun MPUCOCAUHCHUA U PaIUKAJIBHOT'O 3aMCIICHUA

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pPEAaKLMU NPUCOEAUHEHUs (TajloreHHpoBaHUE,
TMJIPUPOBAHUE, T'MJIPOrajJOreHUpPOBAaHUE, T'MIpaTalysl), TOPEHUs,, OKUCIECHUS U
nonuMepuzanuu. [IpoMbliieHHble W Ja0OpaTOpHBIE CIOCOOBI  MOJMyUYEHUs

AJIKCHOB

3.7

AJkagueHbl. XHMMHUYECKHE CBOWCTBA AJKaJUEHOB: PEAKIMU IPUCOCTUHECHUS

(ruapupoBaHue, TaJOr€HUPOBAHUE), TOpeHUs U noiaumepuszauuu. llomyuenue




AJIKaAUCHOB

3.8

Ankuapl. XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOSTUHEHUs (TaJOTeHUpPOBAHUE,
TUJIPUPOBAHUE, TUApaTalus, THIPOraJOreHUPOBAHUE) KaK CIOCO0 MOTyuYeHUs
MIOJIMMEPOB M JPYIUX IOJIE3HBIX INPOAYKTOB. Peakinuu 3amemenus. I'openue
alleTUiIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHH JAJISi CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

3.9

Apenbl. XuMHuUecKHE CBOIlCTBa Oe€H3051a: peakiuu  SJIEKTPOGUIHLHOTO
3aMelIeHus, NpUcCOeIuHEeHUs (TUApUpPOBaHME, TalloreHupoBaHue). Peakuus
ropernsi. OCOOCHHOCTH XWMHUYECKHUX CBOWCTB Toiryona. [lomydeHwe OeH3oia.
Oco0eHHOCTH XMMHUYECKUX CBOHCTB ctupona. [lomumepuszaius cTHpoIa.

Crioco0n1 MMOJIYYCHUS U IPUMCHCHHUEC aPpOMATUUCCKUX YITICBOOAOPOI0B

3.10

Couptel.  IlpenenbHble  OJHOATOMHBIE  CHUPTHI. XHUMHUYECKHE CBOMICTBA:
B3aUMOJICHICTBME €  HAaTpUeM KakK CIOCOO  YCTaHOBJIEHUS  HaJIMYMs
THJIPOKCOTPYNIBI, €  TajOreHOBOAOPOJAaMH  KaK  CHOCO0 — MOJydyeHus
pacTBOpUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHAst AeruapaTaiys. Peakius ropeHus.
[Tonmyuyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bI, TUApATallds STUIICHA.
OTUIEHITIMKOIb U TIMUEPUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpUEM, THIPOKCHIIOM

HaTpus, 6pomom). [Tonyuenne peHoma

3.12

Anpreruapl. XUMUYECKHE CBOMCTBA MPEACITBHBIX albJETHI0B: THAPUPOBAHUE;
KaueCTBEHHBIC PEAKIMM HAa KapOOHWIBHYIO TPYMIy (peakius «CepeOpsHOTO
3epkana», B3aumoeiicteue ¢ rugapokcuaom menu (I1). Tlomydyenue npeaenbHbIX
aNbJCTUIOB: OKHUCJICHUE CIHPTOB, THUIpaTalus aleTWiIeHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH PEaKMu OKHUCIICHHA all€TOHA

3.13

KapOoHOBBIE KHCIIOTBI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MypaBbUHOMN KUCIIOTHI.
[TonmydyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIICHHE
aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, albIeTUIOB. Boicmme mpeneiabHble U

HeTpeAeIbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxsble »pupsl 1 xupbl. CrocoObl MOJYYEHHUS CIOXKHBIX 3(QHUPOB.
Obpatumocth peakiuu sTepuduxanuu. IlpuMeHeHue ClOXHBIX 3(PUPOB B
NUIIEBOM M Tap(IOMEpPHON HPOMBIIIICHHOCTU. JKUpBI Kak CIOXHBIE S(PHUPHI
IJUIEpUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOWCTBA JKHMPOB:
TMIpUPOBaHUE, OKUCIIeHUe. [MIponu3, WM OMBUIEHHE, JKUPOB Kak CI0CO0
IIPOMBIIIJIEHHOTO TMOJIYYeHHs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIM BbICHINX Kap60HOBbIX KHCIIOT

3.15

XWMHUYECKHUE CBOMCTBA IVIIOKO3Bl: pEAaKUUMM C Y4YaCTUEM CIHUPTOBBIX U




aJbJIETUJIHON TPYII U MOJIOYHOKHCToe OpoxkeHue. IIpuMeHeHue TIOKO3bI, €€
3HAYCHUE B KU3HEAEATEIILHOCTU OpraHu3Ma. Jlucaxapusl: caxapos3a, MaiabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuiabl. [maposuns
nucaxapuaoB. [lonucaxapunpl: kpaxmain, TiaukoreH. CTpoeHHEe MaKpOMOJIEKYII
KpaxMmayia, TJIMKOT€Ha W LeJUTon03bl. Du3nyeckue CBOWCTBA KpaxMana H
LEJUTI0NIO3bl. XWUMHUYECKHE CBOMCTBA KpaxMania: THApPOJIN3, KaueCTBEHHAS
peakius ¢ Moa0M. XHMHUYECKHE CBOMCTBA LEJIIOJIO3bl: THAPOJIN3, MOTy4YEeHUE
a¢upoB 1eoo3bl.  [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYE€CKHUE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTAMHU,
peakuusi TOpeHHs. AHWIUH KakK TMPEJACTaBUTENIb aAPOMATHUYECKUX aMUHOB.
XUMUYECKHUE CBOWMCTBA AaHWIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lomyueHue aMHMHOB aJKWIMPOBAaHMEM aMMHMaka U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOI0B

3.17

AMUHOKUCHOTHI U OeiKu. AMHUHOKHCIOTHI Kak aM(oOTepHble OpraHMYecKHe
coenuHeHnsi. OCHOBHBIE aAMHUHOKHCIIOTBHI, OOpasyromue Oeaku. XHUMHYECKHE
CBOMCTBa OEJIKOB: THAPOJIN3, JCHATYpalusi, KaueCTBEHHbIC (I[BETHBIC) pEaAKIINU

Ha OenKu

3.18

CtpoeHue ©u CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHHs] MouyieKyd. OCHOBHbBIE CIIOCOOBI TONYUYEHUS BBICOKOMOJEKYISIPHBIX
COCTMHECHHI: pPeaklny TOJMMEpHU3ali W MoJuKoHAeHcaruu. Kimaccudukamms

BOJIOKOH

3.19

#H#Par### nentudukanus oprannuecknx coequHeHui. Permenune

SKCIICPUMCHTAJIBHBIX 3a/1a4 Ha paClio3HaBaHWEC OPraHUYCCKUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MCXKAY KilaCCaMU OpPTraHUYCCKUX COG,Z[I/IHGHI/II;’I

XUMHS U KU3Hb

4.1

XuMus B TIOBCeIHEBHOU kwu3HU. [IpaBuima Oe3zomacHOW pabOTBI C €IKHMH,

rOprO9YMMU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOI XMMUHU

4.2

Xumus U 310pOBbe. XUMUS B MEIULIUHE. XUMUS U CEIBCKOE XO35MCTBO. XUMHUS B
MPOMBIIUICHHOCTH. XUMHSA M JHEPreTHKA: MPHUPOIHBIA U TMOMYTHBIA He(TAHOM
ra3bl, IX COCTaB U Hcnoiab30oBaHue. CoctaB HeTH 1 €€ mepepadboTka (MPUPOIHBIC

VCTOYHUKHU YTJIEBOIOPO/IOB)

4.3

XUMUA U DKOJOTHs. XUMHUYECKOE 3arpA3HECHHE OKpYKalolllel Cpenbl U €ro
nocneacteus. Oxpana rugpocdepsl, mouBbl, atMochepsl, (GIopel U GayHbl OT
XUMHUYECKOro 3arpssHeHus. [Ipobrema o0OTX0HOB W TOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHUKH SHCPIruu

4.4

O6H.[I/I€ NpCACTaBJICHHA O IPOMBIIIJICHHBIX crocobax MOJYUYCHUA XUMHUUYCCKUX




BEIIECTB (HAa MPHUMEpPE MPOU3BOJCTBA aMMHAaKa, CEPHOW KHCIIOTHI). U€pHas u
uBetHas  Metauryprus.  CTEKJI0O W CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpombiiienHass  opranuveckas  xumusa.  Cblpp€  [i1  OpraHUYEecKoOu

IMPOMBIINITIEHHOCTH

HH#Par##H# Tunbl pacy€THBIX 3a71a4

5.1

#H##Par###PacuéTel Macchl BelecTBa WM 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MJIM 00BEMY OHOTO M3 YUYACTBYIOIIHUX B PEAKIIUH

BCIICCTB

52

HH#HPar##Pacu€Thl TeruioBoro 3G dexTa peakuu

53

HH#HPar#Ht#Pacu€Tel 00BEMHBIX OTHOLICHUN Ta30B IPU XUMHUECKUX PEAKIIUAX

54

Hi#HPar#t#PacuéTel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOITYKTOB

pcaKknuuu, €CJIin OAHO U3 BEIICCTB NaHO B M30BITKE (I/IMeeT HpI/IMeCI/I)

5.5

HH#HPar#t#Pacu€Tel MaccoBOM MM 00BEMHOM TOTHM BBIXO/1a TIPOIYKTA PEAKIIUN

OT TCOPECTUICCKU BO3ZMOKHOTO

5.6

HH#HPar#Ht#PacuéTel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIyKTa PEAKIINH,
€CJIM OJTHO M3 BEIIECTB JAHO B BUJIE PAaCTBOpA C ONPEAETIEHHON MacCOBOM JI0IEH

pacTBOPEHHOTO BEIIECTBA

5.7

HH#Par##H#Pacu€Thl ¢ HCTIOJIB30BAHUEM MOHITHH «MaccoBasi J0JIsH», «MOJISIpHAs

KOHLCHTpaLus», «paCTBOPUMOCTL»

5.8

#H#Par###tHaxoxxneHne MoIeKyJsIpHON (hOPMYJTbI OPTaHMYECKOTO BEIIECTBA IO
€ro INIOTHOCTU U MaCCOBBIM JOJISAM 3JIEMCHTOB, BXOJAIIUX B €0 COCTaB, UJIU I10

IIPOYKTaM CTOPaHUs




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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