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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHmapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO W3Y4YEHUsS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU EpEeHIIMPOBAHHOTO,
npo@uIbHOrO O0Oy4YeHUsl, MPU3BAHO OOECHEUYUTh O0OIIE00pa30BaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMi0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAHWW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSIEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIMH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIYYCHUE TPEICTAaBICHUS O IIeNIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUSL 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
Ompe/ieJIiCHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAa4ECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydarolmuxcs B
paMKax WTOTOBOM arrectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriyOJIEHHOTO N3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue Y4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIBbHBIX TEM;

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

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3a/lay U3y4YeHUsl MpeMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIPOrpaMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a Takke C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
coJlep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeaenaMd yCTaHOBJIEHHOW MpOrpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJEHHOrO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllMpeHHe U  YIUIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C EPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusax npodeccruonansHoro oopasoanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTpaMMBbI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (GOpMHUpOBAHUE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. DTa cucTeMa
3HAHMM M0Jy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHHUE, IO3BOJSIOIIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3yYeHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COCAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiIyOJIeHUsA
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuKku. HM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XMMHUYECKHUX  D3JEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomoJjiHgeTcss  (PopMHUpOBaHMEM  MPEACTABICHUN 00
IEKTPOXUMHUYECKUX IPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PEaKIIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB OMpPEAeIEHHOTO poduiis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsIpHAss Teopusi (MOJEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAepKaHHM TMpeamera Uil KIacCOB XHMMHUKO-
Ounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOHST, K MPUMEPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, IbIXaHMUSI, TUIIEBAPEHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsDH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3SIX C YYEOHBIMH TIpeAMETaMM, BXOJAIIMMH B COCTaB
npeaMeTHbiX obnacteld «EcTrecTBeHHO-HAaydHbIE MOpeaMeThD», «Maremartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpPOBHE OCHOBHOI'O U CpeAHero ooOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeil MEPBOCTENEHHON 3HAYUMOCTH SBISETCA (DOPMUPOBAHHE OCHOB
HAayKM XUMHUHU KakKk oO0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIPHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemenune
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUU MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poid B 0OecredyeHUU
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUaIOB, HOBbIX ICTOYHUKOB YHEPTHUH, B
00eCTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUPOBAHUU
MHUPOBO33pEHUS W OOIIEH KyJIbTYphl YEIOBEKA, a TAKXKE JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U PUPOTHOM Cpeie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUPaA: (yHIaMEHTAIBHBIX
MOHATUN, 3aKOHOB M TEOPUM XHUMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W AUCIIEPCHBIX CUCTEMaX, 00 00muX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONMX ECTCCTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BAHMEM U  IepepaboTKon
BEIIICCTB;

yrIyOJIeHHe  TPEJICTaBICHWA O  HAyyHbIX  METOJaX  ITO3HaHWMS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JISATEITBHOCTH M MTOBCETHEBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LENOCTHOM CHCTEMbl CPEJHEro oOuiero oOpa3zoBaHUs NpPH W3YYEHUU
npeaMera  «XuMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYH0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUeE LIEJU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBJICHUU MPUPOJIBI,
YBOKEHHUS K TMPOLECCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM Mpo(dheCCHOHANIBHON U OOIIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JIEITESIbHOCTH.

OO01iee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukaie, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBinenne o kKinaccupUKAMK OpraHnyeckux BenlecTB. lloHatne o
dbyHkuuoHagsHOM rpymnme. ['omonorus. 'omonoruueckue psiapl. Cucrematuueckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMud OpraHWYeCKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanbl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHsi. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmueckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
rudpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUHMH INPUCOCAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapKkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanust ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHMSI 1 XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX JUEHOB. CrIoCOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmyia, HOMEHKIIATypa U
U30MepUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBoICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAO0POIOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEX1Y Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPO/IOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIeHrs TajoreHa Ha TUJIPOKCOTPYIITY, HUTPOTPYNMIy, IMAHOTPYIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM M LIMHKOM.
IToustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakIii yrieBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OecIBeUMBAHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MEpPMaHraHaTa Kajus, B3aUMOJICHCTBUE allCTUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJYYEHUE ITUICHA U
M3yYEHHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoJueKiusMu «HedTb» u «Yromby», ¢
oOpa3naMyd  IUTaCTMAacc, KaydyKoB HM PE3WHBI, MOJCIUPOBAHHE MOJIEKYJ
YIJIEBOJOPO/IOB U TaJOT€HIIPOU3BOAHBIX YTIJIEBOI0POIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckuid psma, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa ®  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIHUPTOB. BoJOpOJHBIC CBA3M MEXIYy MOJEKYJIaMu CIOUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIIeHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH W  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOoJIa
Ha opraHu3M denoBeka. CrnocoObl MOJMYyYCHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — STWICHIVIMKOAbL M TiaULEepUH. DU3NUEeCKHe Hu
XMMHUYECKHE CBOMCTBA: pEaKIMU 3aMEICHHsI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHWYECKUMHU KHCIOTAaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opraHu3Mm 4YenoBeka. CrnocoObl TOMyYeHHs W TMPUMEHEHHE
MHOTOQTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoilcTBa (peHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMeEHKJIaTypa. Du3nUecKue CBOWCTBA albJIETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHbBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKAUM, PEAKUUU C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHUHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH068as KUCIOThl. CriocoObl OyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, HU30MEpHUS U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIPOIIN3 B
KHUCIION U 1ieiouHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNIbHbIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MpI1a KaK COMM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.

OO6mas xapaktepuctuka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoXkAeHUE B mpuponae. GoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaroOMKMe U HEBOCCTAaHABIMBAOIINE AUcaxapuabl. I napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIy4YeHHe 3PUpoB Letoa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aNMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), KaueCTBEHHbIE pPEaKlMU Ha albJeruibl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ TuiapokcugoMm meau(ll), Bzaumoneicreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHuUpThl U
benonb», «KapooHoBbie KUCTOTHI. CIIOXKHBIE ADUPBD».

A3oTcoaep:xaliye OpraHuvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYECcKUE MPOU3BOJHBIE amMmMuaka. Kimaccudukanus aMuHOB:
anudpaTUYecKue ¢ apoOMaTHUYECKHE; IEPBUYHBIC, BTOPUYHBIE W TPETUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (PU3NYECKUE
CBOICTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE TEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKAIIaMMOHHUS.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomathueckoro psaa. CrpoeHue
aHwIMHA. B3auMHoe BIUsSHUE TPpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYEHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH307a.

AmuHOKMCIOTE.. HOMeHKaTypa u nuzoMepusi. OTaenabHble IPEICTaBUTENN O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKHE CBOMCTBAa AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYecKHUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benkn kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB M HUX MPEBPALLICHUI:
pacTBopeHHe O€NKOB B BOJE, JAeHATypalusi OEJKOB NPH HArpeBaHUM, I[BETHBIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3zoTconepxalme OpraHUYEeCKUe COECTMHEHUSD) U «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN».

BricokoMoJIeKy/JIAPHBIE COeJMHEHHS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALINN, CPEIHASI MOJIEKYJISIpHAs



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

[Tonumepubie Martepuanbl. Ilmactmacchl (TOJMATUIICH, TOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

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

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE OSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

HaxoxaeHnue MoJieKyJsipHOM (OpMysbl OpPraHMYE€CKOTO COCAWHEHHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs To0 Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIIOCOOOB
MOJIYYEHHUSI, ONpPENEICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanunst MeXIpeaMETHBIX CBS3EH NPU U3YYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETAX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CUHTE3, KiaccuduKaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IMHUIIBI U3MEPEHUsS, CKOPOCTb, JHEPTus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: moje3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siAep. XUMuUUeckuid anemeHt. M3otonsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukaims XuMHU4ecKix 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEepUOAAYECKOrO 3aKOoHA U [leproanueckor CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNPOCTBIX M CJIOHBIX BEIIECTB IO TIpyndnaM ¢ TepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.11. Menneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U JiuHa cBsA3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAeMOCTh KOBAJECHTHOM CBsi3U. KpaTHble CBs3u. BonopoaHass CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

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

[IpencraBiienrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

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

[Tonstue o nucnepcHeix cucrteMax. Mctuaable pactBopsl. [lpencraBienue o
KOJUIOWJHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. | pUBHUATLHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUYECKUX PEaKIUu.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuaiusi. CuibHbIE W CcIa0ble DJIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
pa3lioKEHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PaA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTro
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydenne, ¢uznueckne W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOObI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | ajoreHoBoAOpOibl. BaxxkHeumume KUCI0pOACOaepKaIre
COCIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

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

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
U €r0 COeAMHEHUN. A30THBIE yTOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3NUECcKUue U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B NOpupojae. AJUIOTPOIHBIE MOJU(PUKALHUU.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA YyroJyib, ancopOuusa. Dyiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEHIECTB, OOPa30BAaHHBIX YIJIEPOJIOM, U €ro
COCINHEHNM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leprnoandeckoil cUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHuil  metamwioB.  OOmme  crnocoObl
NOJIy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomydeHue, Qusnyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metaioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHUE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HMX COEIUHEHHM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o004HbIX mnoarpynn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [loyyeHrne u npuMeHeHrne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JK€Jie3a U ero coeaquHeHuil. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xemne3a
U €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MUYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIA U TUIPOKCUA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUMN.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, H3y4YEeHHE KOJUIeKIMH «MeTamuibsl W CILIaBbD), B3aUMOJECHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMN HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPO/IA
YW KAaTHOHbl METAJVIOB, B3aUMOJICMCTBUE THIIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHCIIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U UX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTanibl HOOOYHBIX HOATPYIID.

XuMuS M KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeraoBedecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[pOMBIIIIIIEHHBIE
CIOCOOBI MOMYYEHUsI BAKHEUIIUX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMbIliieHHbIE CITOCOOBI MOJYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpedpl U €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKOi 0e30MMacHOCTH.

XuMusi © 340poBbe uenoBeka. JlekapcTBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuna
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIC YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPacKH, CTEKJIO, KepaMuKa.
Marepuansl A1 21eKTpoHUKH. HaHOTeXHOIOT N .

Pacuérnrie 3ana4n.

Pacuétpl: Macchl BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOJAYKTOB PEAKIIUHM, €CIH OJHO W3
BEILIECTB HMMEET NIpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JAaHO B BHJE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpPE, JOJM BBIXOJIAa MPOJYKTa PEAKIUM OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M MpU  H3YyYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIleCTBISETCS Yepe3 UCIOIb30BAaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH, IPUHATHIX B OTACIBHBIX
MpeMETax €CTECTBEHHO-HAYYHOTO IMKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaliu3, CUHTE3, KJaccu(uKalus, nepuogudHOCTh, HAOIIO/ICHHE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUSI, CKOPOCTh, YHEPTHs, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepabl, TOPHBIC MTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIURBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIILICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



nperaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHUATIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOONPEACICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS IMpeaMeTa «XUMHS» OTPaAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUYECKON AesSTEIbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 310poBOro U 0Oe3omacHOro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl L[EHHOCTHM TNpaBWJI WHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJEH;

OCO3HAHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Yy4yacTUE€ B PEIICHHM NPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY HM3YYEHHIO MPOPEecCHil pa3IudyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYyaJIbHOW TPAEKTOPUU
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3aiud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJIECO00PA3HOTO0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHd  OKPYKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JEATETbHOCTH 3KOJIOTUYECKOMN HaNpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MPECTaBICHUS] 00 OKPYXKAIOIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUuH MpodJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTEepUATbHON KyJIbTYpbl, B pEHICHUU TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, JSHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pernieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEepPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaaIbHOMI
JIEeSITEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHenupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC Y4eOHBIC NEeWCTBHS (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PCHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKHUe TeHCTBHS:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh 1eMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS JII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KiIacCU(PUKAIMKU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIC/ILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuy — MPU PEUICHUWM YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O TMO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKIHnii;

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

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTEIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HaAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHMYECKOTO COJIEp)KaHus, CIPaBOYHBIE MOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IMYHBIX BUJIOB U (HOopM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUH, HEOOXOAUMOM IS BBIMOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMabHYIO  (QOpMy  MpeCTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MNPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra W/ uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS TMO3ULIUNA B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IpeajaraéMblii ajroput™M ACHCTBUM mpu
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha YriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BAHUIO 3HAHUM, BUBI IESITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHMHM TPEIMETHbIE pPEe3yJbTaThl MPEACTaBICHBl IO ToJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalOHAJIBEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIuil, TEePMOJNHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEACHMS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U OE€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BO/ICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCINHEHMIA;

chOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHS] XUMUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh U3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHUYECKUX BEIIECTB (ITUJICH, AlleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JTUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYEeCKUX COCIMHEHMUSX (KOBAJICHTHAas M WOHHAs CBS3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. BytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENIECH pPa3IUUHbIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, QJIbJACTUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ TEHETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C WCHOJIB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (HedThb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepadoTKh W
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB MepepabOoTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE omnepaiuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaACU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAJIU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJYyUYeHHE W M3YYEHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHIeCTBAaMU M JIA0OPATOPHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJTU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKArouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICT TTokaszaresns [1JIK;

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

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



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas w HeopraHmdeckas
XUMUSD OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YeElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTAIM, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJIEHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOIMAlMs, CTENEHb JIHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUSl AIEKTPOJUTHUUYECKON IUCCOUUALMHU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

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

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

chOpMUPOBAHHOCTh  YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKITUU 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(DQPEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI NEPHUOINYECKOro 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsr .M.  MengeneeBa,  UCNOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEIACTBOM COCTABJICHHUS JICKTPOHHOTO OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJIW3A;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCThL YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPeasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUM, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
pEeaKIuy; 3HAYECHUS BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA WUIM JJAHO B U30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKinu;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpPOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOINBI) HWHJWKATOPOB, W3YyUYCHUE BIUSHHUSI
pa3MMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3ada4 1o TemaM «Mertawey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOr0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh IIedb HMCCIIENOBAaHUS, TMPEJCTABIATH B
paznu4HOi (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpeacTBa MaccoBoil uHbopMmaluu, HTepHeT U apyrue), KpUTHUECKU
aHaJM3UPOBaTh XUMUUYECKYI0 MHGOpMAIMIO, IepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO 9acoB
HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHbIE (IU(PPOBBIE)
Ne n/m Konrpoubusie IIpakruyeckue
MpPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
Bubnnoteka LOK Akagemunn
[Ipenmet oprannueckoit xumuu. Teopus MuHnpoceeleHns Poccun
1.1 CTPOCHHUSI OPTAHNYECKUX COSAMHEHUN A. 8 https://academy-
M. bytieposa content.apkpro.ru/lesson/a9f3d191-
S5ele-4e24-ac02-efbl16fa49f6a
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoabl
Bubnumoteka LLOK Akagemum
n MwuHnpocseleHua Poccunu
€lICJbHbBIC YIIIEBOAOPOIbl — AJKAHBI,
2.1 pelt yr AOPO 5 https://academy-
HKJIOAJIKaHbI
I content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
Bubnumoteka LLOK Akagemum
HenpenenbHbie yrieBoaopoabl: aaKkeHbl Muknpocseuerua Poccun
2.2 KA EL ATKHHEL ' ’ 14 1 https://academy-
A ’ content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
Bubnunoteka LOK Akagemum
MwuHnpocseweHna Poccumn
2.3 ApomaTHdecKue yrieBo0pOIbI (apeHb) 8 P H
https://academy-
content.apkpro.ru/lesson/d86d7d00-




d5b4-491d-aded-c3ddal9feef4

IIpupoiHBIE UICTOYHUKH YIJIEBOJOPOJOB U

bubnumoteka LLOK Akagemun

2.4 coenab 4 MuHnpocseweHmsa Poccum
HX TIepepaboTra https://lesson.edu.ru/04/10
2.5 ["anoreHnpou3BoOIHBIE YTIIEBOIOPOI0B 4
Hroro no pazgeny 35

Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. ®enon 11

Bubnnoteka LOK Akagemnn
MwuHnpocseweHna Poccum
https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f

KapOoHHUITbHBIE COeTMHEHHUS: aJTbICTUIbI
3.2 1 KeToHbI. KapOOHOBBIE KUCIIOTHI. 21
Crnoxubie 3¢upsl. XKupbl

Bubnnoteka LOK Akagemunn
MuHnpocseweHna Poccum
https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

Bubnunoteka LLOK Akagemum
MuHnpocseuweHna Poccum

3.3 VrneBoasl 9 https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro no paszneny 41

Pasznea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 12

Bubnnoteka LLOK Akagemun
MuHnpocseweHna Poccum
https://academy-
content.apkpro.ru/lesson/0c608a59-




4c69-4481-839¢-9205{201b73e

Uroro no pazgeny 12

Paspnen S. BeicokoMoJIeKy/IsIpHBIE COeAUHEHHUSA

bubnmoteka LLOK Akagemum

5.1 BricokoMoeKysipHbIE COSMHEHMS 6 1 MuHnpocseLeHns Poccum

https://lesson.edu.ru/04/10

Hroro no pazueny 6

OBLIEE KOJIMYECTBO YACOB 110 102 3 6
ITPOI'PAMME




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne n/m P Kourpoububie IIpakTHyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
. bubnunoteka LOK
Crpoenue atoma. [lepuoanueckuii 3aKoH u
Akagemunm
1.1 Ilepuonuueckas cucreMa XMMHYECKUX 9
LUM MwuHnpocseweHna Poccumn
snemenToB M. 1. MenaeneeBa
a https://lesson.edu.ru/04/10
Bubnanoteka LLOK
12 Ctpoenue BemniecTBa. MHOrooopasue 1 1 Axkagemuu
) BELICCTB MuHnpocseLleHna Poccum
https://lesson.edu.ru/04/10
Bubnanoteka LLOK
Akagemnun
1.3 XUMUYECKUE peaKkLiun 19 1 3 A
MwuHnpocseleHua Poccnu
https://lesson.edu.ru/04/10
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
Bubnanoteka LLOK
Akagemnun
2.1 Hemeramnsr 31 1 3 A
MwuHnpoceeweHna Poccum
https://lesson.edu.ru/04/10
Bubnnoteka LLOK
Akagemnun
2.2 Mertamnisl 23 1 2 A

MwuHnpoceeweHna Poccumn
https://lesson.edu.ru/04/10




Hroro no pazgeny

54

Pa3zgen 3. XuMus u 'KU3HL

MeToapl O3HAHUS B XUMUHU. XUMHUA U

Bubnanoteka LLOK
Akagemnm

3.1 9
XKU3Hb MwuHnpocseweHna Poccumn
https://lesson.edu.ru/04/10
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 110 102

IMPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHKE
OpraHUYEeCKON XUMHUH,
MPEACTABICHUE O MHOTO00pa3uu
OPraHUYeCKUX COCTMHEHUHN

DIEKTPOHHOE CTPOCHUE aTOMa
yriepoza (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTtHble BO3MOKHOCTH aTOMa
yriaepoaa

XuMHyeckas CBA3b B
OpPraHMYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3€EH

Teopust cTpoeHU OPraHUuYECKUX
coequHenuit A. M. byrneposa

Bunel nsomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3G (DHEKTH B
MOJIEKYJIaX OpraHMYeCcKUX
COECIMHEHU I

IIpencrasnenue o

KoaudecTBO 9acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jlara
U3yYeHUS

03.09.2024

03.09.2024

05.09.2024

10.09.2024

10.09.2024

12.09.2024

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://academy-
content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a

https://academy-
content.apkpro.ru/lesson/c935a58¢c-
ab0e-4¢59-9dcf-20517ae4b52e

https://academy-




KJIacCU(pUKALIH U
cucTeMaTuyeckas HOMEHKIIATypa
(IUPAC) oprannueckux
BEILIECTB

Knaccudukanms peakiuii B
OpPraHUYECKON XMMHUH

Cucremarusanuusa 1 00001IeHne
3HAaHUHU 110 TEME

17.09.2024

17.09.2024

content.apkpro.ru/lesson/726ee099-
el1a9-410f-b8be-b4cb589aeadl

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmrast popmysa, HOMEHKIATypa
Y U30MEPHS, YICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

19.09.2024

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

10

dusznyeckre 1 XUMHUUYECKHAE
CBOMCTBA aJIKAHOB

24.09.2024

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

11

Haxoxnenne aikaHoB B
npupoae. CriocoOsl MONy4YeHus: u
MIPUMEHEHHE ATKAaHOB

24.09.2024

12

[uxnoankansl: obmas Gopmyna,
HOMCHKIJIaTypa U U30MCpUs,
0COOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOMCTB, CIOCOOBI
MOJTyYEeHHUs U IPUMEHEHHE

26.09.2024

13

Pemenue pacu€THpix 3a1a4 Ha
ONpeIETICHUE MOJIEKYIIIPHOMN
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA 10 MACCOBBIM J0JIIM
aTOMOB 3JIEMEHTOB, BXOSAIIUX B

01.10.2024




14

15

16

ero cocras. Cucremaruzanus u
000011eHHE 3HAHUN 110 TEME

AJIKEHBI: TOMOJIOTHYECKUH P,
obmas hopmysia, HOMEHKIIATYypa,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEpHs AJTKEHOB
Ou3nyecKkue 1 XUMHUIECKHEe
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

CriocoOpl mostyueHus u
MIPUMEHEHHE ATKEHOB

01.10.2024

03.10.2024

08.10.2024

https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

https://lesson.edu.ru/04/10

17

18

19

20

[IpaxTuueckas padora Ne 1 o
teme "l[lonydyenue sTusieHa u
M3y4YeHUe ero CBOMCTB"

Pemrenne pacuy€THbIX 3a1a4 HA
OIPEJIETICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHHUYECKOTO
BEILIECTBA

AnkanueHsl: CONpsKEHHBIE,
M30JIMPOBaHHBIE,
KyMyJupoBaHHble. OcoO0eHHOCTH
AJIEKTPOHHOTO CTPOCHUS

XMMHUYECKHE CBOUCTBA
CONPSKEHHBIX JUEHOB

08.10.2024

10.10.2024

15.10.2024

15.10.2024

https://academy-

content.apkpro.ru/lesson/53c¢d2379-
2a45-43b1-9f67-7ebcdaf03ce0

https://lesson.edu.ru/04/10

21

CriocoOsl mostyueHus: u
MPUMEHEHHE AJIKaTUCHOB

17.10.2024




22

AJIKUHBI: TOMOJIOTUYECKUH P,
obmrast popmysa, HOMEHKIATYPA,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHe CBONCTBA

22.10.2024

https://lesson.edu.ru/04/10

23

24

XUMHUYECKHE CBOMCTBA aJIKUHOB

KauecTBenHble peakiuy Ha
TPOMHYIO CBSI3b

22.10.2024

24.10.2024

25

26

27

Crioco0pl mostyueHus u
MPUMEHEHHE AIKHHOB

Pemenue 3anau: pacu€Tel o
YPaBHEHHUIO XUMHYECKON
peakiuu

Cucremarusanusa U 0000IIeHne
3HAHWH 10 TEME

05.11.2024

05.11.2024

07.11.2024

https://academy-

content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d

28

ApEeHBI: TOMOJIOTUYECKUH Psif,
obmas popmysa, HOMEHKIATYypa.
DNEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 O€H30J1a M TOJTyoJIa, UX
¢du3nyeckre CBONCTBA

12.11.2024

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

29

XHUMHUYECKUE CBOWCTBA APEHOB:
peaKuuy 3aMEeIICHUS

12.11.2024

30

31

XHUMHUYECKUE CBOMCTBA APEHOB:
peakuuy Npucoe HEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTUPOJIA

14.11.2024

19.11.2024




32

33

34

Pemienue pacuérHpIX 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHuIECKOTO
BEIIECTBA

CriocoObI moryueHust 1
MPUMEHEHHE apEHOB

['enernueckas CBsA3b MEKIY
Pa3IMYHBIMU KJIaCCaMU
YIJI€BOJOPOIOB

19.11.2024

21.11.2024

26.11.2024

https://lesson.edu.ru/04/10

35

Pacuérel o ypaBHeHUAM
XMMHYECKUX PEAKIIUH.
CucreMaru3anus u 0000IIeHE
3HAHWH 10 TEME

26.11.2024

36

37

38

[Ipuponnsii ras. [lomytHeie
He(TSAHBIC Ta3bl

KameHHBI# yrosib U NpoIyKThl
ero nepepaboTKu

Hedtb u ciocoOs! e€
nepepabotku. [Ipumenenune
MPOAYKTOB MepepaboTKH HEPTH

28.11.2024

03.12.2024

03.12.2024

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

39

T'enetnyeckas cBs3b MCXKIY
Pa3IMYHBIMU Kj1aCCaMU
YIII€BOJOPOIOB

05.12.2024

40

41

l"asorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; pEaKIH 3aMeIIeHUs
rajoreHa

JlelicTBHe 1Ieno4e Ha

10.12.2024

10.12.2024




42

43

raJIOTeHIIPOU3BOIHBIC.
BzaumopeiicTBue
JIUTrajJoreHaJKaHoOB C MArHUEM U
IIUHKOM

Cucremaruzanys 1 00001enme
3HaHUH 10 pasueny
"VrneBomopoasr"
KontposbHas paboTta mo teme
"VYraeBogopoib"

12.12.2024

17.12.2024

44

[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUIECCKHH PsfI,
obmrast popmyna, cTpoeHHe
MOJIEKYII, U30MEpHs,
HOMEHKJIATypa, Kiaccupukamus,
¢busnueckue cBoicTBa

17.12.2024

https://academy-
content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f

45

XHUMHUYECKHE CBOMCTBA
MpEeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

19.12.2024

46

CriocoOsl mostyueHus u
MIPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

24.12.2024

47

48

[IpocTeie 3¢upsl: HOMEHKIIATypa
Y U30MepHs, 0COOEHHOCTH
(1)H3H‘—IGCKI/IX U XUMHNYCECKUX
CBOWCTB

MHoOroaroMHble CIIUPTHI:
STUJIEHTIMKOJb U TIULEPUH, UX
(1)H3H‘—I€CKI/I€ U XUMHUYCCKHEC
CBOMCTBA

24.12.2024

26.12.2024

https://academy-

content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826




49

50

51

CriocoOsl motyueHus u
MIPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB

@DeHOo: CTPOCHHE MOJIEKYJIbI,
¢dbu3nueckue cBOMCTBA.
Tokcuunocts penona

XuMu4eckue cBoiicTBa (heHoa

09.01.2025

10.01.2025

14.01.2025

https://academy-
content.apkpro.ru/lesson/649883b8-
7c5f-4£16-896¢e-10a2278b08f1

52

53

54

CriocoObI mostyueHust u
npuMeHeHne (eHoaa
[TpakTrueckas padora Ne 2.
Pemenue skciepuMeHTAIbHBIX
3aga4 no teme "CrnupThl U
benonsr"

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

14.01.2025

16.01.2025

21.01.2025

55

ANBIIETUIB M KETOHBI:
ANIEKTPOHHOE CTPOCHUE
KapOOHUJILHON TPYTIIbI;
TOMOJIOTHUECKHUE PsbI, 0011ast
bopmya, n3oMepus u
HOMEHKJIaTypa

21.01.2025

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

56

ANBIIETUIB M KETOHBI:
(u3nyeckre CBOMCTBA; peakuu
MPUCOECTUHEHUS

23.01.2025

57

58

Peaknuu oxucieHus u
Ka4ueCTBEHHBIC PEAKIINH
AJIBIETHUI0B U KETOHOB

CriocoObl mosryyeHust

28.01.2025

28.01.2025




59

aAJIbACTUI0B U KETOHOB

OnHOOCHOBHBIE NpEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

30.01.2025

https://academy-
content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢dusnueckue cBoicTBa

04.02.2025

61

62

63

XHWMHYECKUE CBOMCTBA
IpeieIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOICTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

Oco6eHHOCTH CBOMCTB:
HenpeaeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

04.02.2025

06.02.2025

11.02.2025

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

64

65

66

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT
CriocoObI nostyueHust u
pUMeHEeHHEe KapOOHOBBIX
KHCJIOT

CrnoxHbie 3¢upsbL:

11.02.2025

13.02.2025

18.02.2025

https://academy-
content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb

https://academy-

content.apkpro.ru/lesson/71ac43f2-




67

TOMOJIOTHYECKHUH psifl, oOrast
dbopMmya, u3omMepus u
HOMEHKJIaTypa

dusznuecKkue U XUMUYECKHE
cBOICTBa A(UPOB

18.02.2025

a0d4-4945-a0eb-1e59cd5f4dof

68

Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
peaxkuuu, Ha ONpeeiIeHue
MOJIEKYJISIPHOM (hOpMYyJIbI
OpPraHUYECKOT0 BEILECTBA

20.02.2025

69

[IpaxTuueckas padora Ne 3.
Pemenue skciepuMeHTAIBHBIX
3a1a4 o teme "KapOoHoBbIE
KucNnoThl. CroxHbIe d3PUphI"

25.02.2025

70

XKupsr: crpoenne, pusndeckue u
XUMHUYECKHE CBOMCTBA
(runpoinus)

25.02.2025

https://academy-
content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof

71

Oco0eHHOCTH CBOMCTB KUPOB,
CoIep KaIX OCTATKU
HCMIPCACIIbHBIX ) KUPHBIX KHUCJIOT.
Kups! B npupone

27.02.2025

72

MBpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Morotiee aeiicteue. [lonstue o
CUHTCTHYECKUX MOIOIITIX
cpenctBax (CMC)

04.03.2025

73

I'enernueckas cBs3b
YTJICBOJIOPOIOB U
KHCIIOPOJICOACPIKAIINX

04.03.2025




74

OpraHn4Y€CKuUX BEIIECCTB

Pacuétel 1o ypaBHEHUAM
XUMUYECKHUX peaKIui

06.03.2025

75

76

7

78

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

OO61as xapakTepucTHKa
YIJIEBOMIOB U Kiaccudukarus
YIJIEBOJIOB (MOHO-, IU- U
TOJTHCaXapu/Ibl)
Mounocaxapubl: pu3nueckue
CBOMCTBA U HAXOXJICHUE B
pupoe

[IpuMeHeHue riroKo3sl, e€
3HAYEHUE B JKU3HEIICATEIHbHOCTU
opranusma

11.03.2025

11.03.2025

13.03.2025

18.03.2025

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

79

Hucaxapupl: caxapo3sa,
MaJbT03a U JaKTO3a.
Haxoxnenue B mpupoe u
IIPUMEHEHUE TUCAXAPUJIOB

18.03.2025

https://lesson.edu.ru/04/10

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUe U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

21.03.2025

https://lesson.edu.ru/04/10

81

82

[TonsiTre 06 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIMPCACIICHUC O0OJIN BbIXOa
IMpOAYKTA pCaKIIUU OT

01.04.2025

01.04.2025

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10




83

TECOPETUIECKH BO3MOKHOI'O

Cucremaruzanus u 00001eHue
3HaHUi 110 pas3zaeny

03.04.2025

https://lesson.edu.ru/04/10

84

85

86

87

KonrponsHas pabora o teme
"Kucnoponcoaepxkariue
OpraHu4ecKkue coenHeHus"
AMUHBL: KJTacCUPHUKAIHS,
CTPOEHHUE MOJIEKYJI, 001Ias
dbopmyiia, n3omepus,
HOMEHKJIaTypa 1 (pu3nueckue
CBOMCTBA

XUMHUECKUE CBOICTBA
anmn(aTHIecKuX aMHHOB
AHWIVH: CTpOCHHE aHWIINHA,
0COOECHHOCTH XMMHYECKHX
CBOWCTB aHUJIMHA

08.04.2025

08.04.2025

10.04.2025

15.04.2025

https://lesson.edu.ru/04/10

https://academy-

content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-9205201b73¢

88

CriocoOsl mostyueHus u
pUMEHEHHE AN (aTHIECKIX
aMHMHOB

15.04.2025

&9

AMMHOKHCJIOTBI: HOMEHKJIATypa

u uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE

MNpeACTABUTCIIN O-aMUHOKHUCIIOT

17.04.2025

https://academy-

content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

90

XnMHyecKkre CBOMCTBA
AMHUHOKHCIIOT, UX
OHOJIOrMYeCKOe 3HAUCHHUE
amuHokucioT. CuHTE3 U
TUAPOITU3 TIENITHIOB

22.04.2025




91

benku kak npupoHbIe
MIOJINMEPBI; CTPYKTYPBI OEJIKOB

22.04.2025

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

92

93

94

95

96

XUMHUECKHUE CBOMCTBA OEIKOB

A3zoTcoaepkaliie
TeTEPOIUKIHYCCKUE
coenuHeHus. HykiienHoBbIe
KHCIIOTBI: COCTaB, CTPOCHHE U
OuosIornvecKas poJb

[IpakTuueckas padorta Ne 4.
Pemenne skcriepuMeHTaNbHBIX
3a/1a4 1o TemMe
"A3oTcoaepkaiiue
OpraHu4ecKue coeanHeHus"

[IpakTuueckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3ajad4 1o Teme "Pacno3HaBaHne
OpraHUYECKUX COCTMHECHHI"
KounTponbHas pabota mo Teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

24.04.2025

29.04.2025

29.04.2025

06.05.2025

06.05.2025

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

97

OCHOBHBIE TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX
COE€IUHEHHUI U METOObI UX
CHHTC3a —II0JIMMEpHU3ala U
IIOJIMKOHACHCAllUA

13.05.2025

98

Ilnactmaccel. YTunusanusa u
nepepaboTKa MmiIacTuka

13.05.2025

99

DnacToMepbl: HaTypallbHbII

16.05.2025




100

CUHTCTUYCCKUE KayUyKH. Pe3una

BonoxkHa: HaTypanbHBbIE,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tomumeps! ciennanbHOTO
Ha3HA4YeHUs

20.25.2025

101

[TpakTuyeckas padora Ne 6.
Pemenne skciepuMeHTaIBHBIX
3a1ad4 1o reMe "Pacrio3zHaBanue
IUIACTMACC Y BOJOKOH"

20.05.2025

https://lesson.edu.ru/04/10

102

O000111eHrE U CHCTEMATH3ALIHS
M3y4EHHOTO MaTepHalia 1o TemMe
"BbicokoMOneKyIsipHbIe
coenuueHus"

23.05.2025

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUI
1 1 03.09.2024
aneMeHT. M30Tomnsl
CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB,
2 1 03.09.2024
KBAaHTOBBIC UHCIIa
Knaccudukanus XuMHUECKUX JIEMEHTOB (S-,
3 1 05.09.2024
p-, d-, f-amemMeHThI)
Pacnpenenenue 3J1eKTPOHOB 110 ATOMHBIM
4 P R 1 10.09.2024
opOuTansim
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YX1EHHOM 1 10.09.2024
COCTOSIHUH
DJNIEKTPOHHBIE KOH(UTYpPALIUHA HOHOB.
6 P Puryp 1 12.09.2024
DIIEKTPOOTPULIATETLHOCTh
[Tepnoanueckuii 3axoH u [lepnoanueckas
cucTeMa XuMU4ecKkux anementos [1. U.
7 . . 1 17.09.2024
MennieneeBa, CBA3b C COBPEMEHHOM TeOpHUEi
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU
8 1 17.09.2024
MIPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIIAM H
nepuoiam
9 Cucremarusanys 1 0000IeHNE 3HAHUI 110 1 19.09.2024




10

TEMEC

Bunsl xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKyIsipHbIe
B3aUMOJICUCTBUA

24.09.2024

11

BaneHTHOCTB U BaJIEHTHBIE BOZMOXHOCTH
aToMOB. CB3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

24.09.2024

12

13

14

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIAPHOTO U
HEMOJIEKYJIAPHOIO CTPOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BELICCTB

Ilonstue o JAUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

26.09.2024

01.10.2024

01.10.2024

15

WctunHbIe pacTBOPHI: HACHIIIEHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

03.10.2024

16

17

18

CrniocoObl BbIpayKE€HUSI KOHIIEHTPALIU
pacTBOpoB

Pemenue 3anau ¢ UCnosb30BaHUEM MTOHATHH
"MaccoBast 10Jis1 paCTBOPEHHOIO BellecTsa',
"MoJIsipHast KOHIEeHTpaus'"

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUYECKUX BEIIECTB

08.10.2024

08.10.2024

10.10.2024

19

Cucremarusanys 1 0000IeHNEe 3HAHUI 110
TEME

15.10.2024




20

Kontpoinbhast pabora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menzeneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTs"

15.10.2024

21

Knaccudukanmst XaMUYeCKUX peakiivii B
HEOPraHWYeCKON U OPraHUYECKON XMMUHU.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKLMIX

17.10.2024

22

23

TemnoBbie 3¢ (HEKTHl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

22.10.2024

22.10.2024

24

CKopoCTh XUMHUYECKOMN peakiuu, e&
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u karanuzaTopsl

24.10.2024

25

26

['oMoreHHbIe U reTeporeHHbIe peaKuu
[TpakTuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuun"

05.11.2024

05.11.2024

27

OOpaTtuMmble U HEOOPATHMBbIE pEaKLUU.
XUMHUYECKOE PABHOBECHE

07.11.2024

28

29

[TpakTrueckas padota Ne 2 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS"

SJ'ICKTpOJ'II/ITI/I‘lCCKaﬂ JUucconuranus. CunbHbIC
U ciaabblie OJICKTPOJIUTHI. CremneHb

12.11.2024

12.11.2024




Jucconuanum

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pacTBopoB. Bomopoausiii mokazarens (pH) 1 14.11.2024
pacTBopa
I'maponu3 coneit. Peakmum, mpoTeKarome B

31 AP HITL 1P H 1 19.11.2024
pacTBOpax JIEKTPOJINTOB
[TpakTrueckas padora Ne 3 o Teme

32 "XuMu4ecKre peakliuu B pacTBOPax 1 19.11.2024
AJIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxueniiyme OKUCIUTEIN U 1 21.11.2024
BOCCTaHOBUTEIH
MeTto/1 371IEKTPOHHOTO (3JIEKTOHHO-MOHHOTO

34 L SICKTP ( ) 1 26.11.2024
Oananca
DJEKTPOIN3 PACTBOPOB U PACILIaBOB

35 P P P P 1 26.11.2024
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB 1 28.11.2024

37 Pemenue 3aga4 pa3inuyHbIX TUIIOB 1 03.12.2024
CucremaTu3aiiys U 0000IIeHHe 3HAHUN IO

38 . B et 1 03.12.2024
TeMe "XUMHUYECKHUE peakIu
KontponbHas padota o teme "Xumuyeckue

39 " 1 05.12.2024
peakuuu
ITonoxenune HemerawioB B [leprnognueckoit
cucTeMe XUMUYecKux aiementoB /1. U.

40 1 10.12.2024
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. du3nveckre CBONCTBAa HEMETAIIOB
AmoTponusi HeMeTauIoB (Ha pumepe

41 P ( P p 1 10.12.2024

KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)




Bopopona: nonyuenue, pusndeckue u

42 . 12.12.2024
XUMHUYECKHE CBOMCTBA. [ uapuabl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 MoTy4eHUs1, GU3NIECKHUE U XUMHUYECKUE 17.12.2024
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS 17.12.2024
raJIoreHoB
JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI

45 IIOJIy4EeHUS TaIoreHoB. [IpuMenenue 19.12.2024
rajoreHoOB U UX COCMHEHUI
[TpakTuueckas paborta Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 24.12.2024
"T"asiorensr"
Kucnopon: naboparopHsie u

47 MIPOMBIIIJICHHBIE CTIOCOOBI HOJ'IYIICHI/I)I, 24122024
du3nyeckre U XuMuyeckre cBoictra. O30H.
[IpumeneHne KucIOpoaa U 030Ha

48 Oxcuipl 1 NEPOKCHIBI 26.12.2024

49 Pemenue 3agau pa3auvyHBIX TUIOB 09.01.2025
Cepa: HaxXOXJIeHUE B PUPOJIE, CITOCOOBI

50 NOJy4YeHUs1, PU3NYECKUE U XUMUYECKHE 10.01.2025
CBOMCTBA

51 CepoBoaopon, cyab(puast 14.01.2025

57 KI/ICJ'IOpO,Z[COI[ep)K%H.II/IC coeL[I/IuHeHI/IH CEPBI. 14.01.2025
Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI

53 [IpakTuueckas padora Ne 5. Perenue 16.01.2005

HKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 noTydeHus1, GU3NIECKHUE U XUMHUYECKUE 21.01.2025
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kchopoz[collepxcalmHe COCI[I/IIieHI/ISI azoTa. 21.01.2025
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTBI

56 [IpuMeHeHue a30Ta U ero COeAMHEHU M. 53.01.2005
A3oTHBIE y1OOpeHHs
®Docdop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI

57 MOJyueHusl, PU3NYECKUE U XUMHUYECKHE 28.01.2025
cBoricTBa. Dochuas u pochun

58 Oxkcunst hocdopa, @ocq)opvconepmamne 28.01.2025
kucnotbl. Comu pochopHON KUCTOTHI

59 [Tpumenenue dhocdopa 1 ero coeTMHEHUH. 30.01.2025
®dochoprbie yIoOpeHUs
[Tpaktuyeckas padora Ne 6. Peenue

60 SKCHEPUMEHTAIIbHBIX 3a/a4 1o TeMe "A30T U 04.02.2025
docdop u ux coeguHeHus"
VYrnepoa: Hax0XJI€HUE B IPUPOJIE,

61 AIOTPONHbBIE MOAN(DUKALIMY; PU3HUECKUE U 04.02.2025
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

& Oxkcun yrinepona(Il), Ofccnn yraepoaa(IVv), 06.02.2025
yroJibHas KMCIIOTa U €€ CoNU

63 Pemenue 3a1au pa3nu4HbIX TUIIOB 11.02.2025
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 MOJTy4eHus!, PU3NYECKUE U XUMUUECKHE 11.02.2025
CBOMCTBA

65 Oxkcun kpemuus(1V), kpeMHueBas Kuciora, 13.02.2025




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCITUHEHU.

66 18.02.2025
Crek1o, ero noixy4eHue, BUAbl CTEKIIa

67 Pewenue 3a1a4 pa3nu4HbIX TUIIOB 18.02.2025

68 CI/ICT?'MaTI/ISaLII/Iﬂ 1/'1' 0000111eHIe 3HAHU 110 20.02.2025
teMe "Hemeraisl

69 KonTponpHas padora o Teme "Hemeramnbr" 25.02.2025

70 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboTHI, 55.00.2005
KOPPEKIHSI OIIHOOK
ITonmoxenue metamios B [leproanyueckoit

71 CHUCTEME XMMUYECKUX AJIEMEHTOB. 07 02,2025
OCO0EeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

7 OO6mue ¢pu3nyecKrue CBOMCTBA METAJLIOB. 04.03.2025
[IpuMeHeHne METaIJIOB B OBITY M TEXHUKE

73 Cnnasel MetaiioB. Kopposust Mmetannon 04.03.2025

74 Pewienue 3ana4 pa3au4HbIX TUIIOB 06.03.2025
DNEKTPOXUMHUYECKUH Psiji HAallpsHKEHUH

75 MeTaiioB. O61muye crnocoobl NOTyYEHHS 11.03.2025
METaJIJIOB
OO6mmas xapakTepucTuka MeTamioB [A-
rpymsl lleproanyeckoi cucteMbl

76 XUMUYECKHX A1eMeHTOB. Hatpuii n xanuii: 11.03.2025
noJjiyueHue, pU3ndeckue U XuMHUIeCcKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEIMHEHUN

77 O6mas xapaktepucTuka MmetamioB ITA- 13.03.2005

rpymsl [leprnoanyueckoi cucteMbl




78

XMMHYECKHX 3JIEMEHTOB. Marauii u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

’KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

18.03.2025

79

ANIOMHMHUI: TIOTy4eHue, (GU3nIecKue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

18.03.2025

80

81

82

AmdoTepHbIe CBOICTBA OKCHA U
THJIPOKCHUIA ATFOMHUHUS,
THJIPOKCOKOMITIIEKCHI aTFOMUHHMSI, UX
pUMEHEHHE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuueckast padora Ne 7. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

21.03.2025

01.04.2025

01.04.2025

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

03.04.2025

84

85

86

Pu3nyecKue 1 XMMUYECKHE CBOMCTBA XpoMa
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coelMHEHNs] MapraHia.
Ilepmanranar Kayuusi, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusznueckre 1 XMUMHUYECKHE CBOMCTBA JKejie3a

u ero coenuHeHun. Ilomyuenue u
[IPUMEHEHHUE CIIJIaBOB XKele3a

08.04.2025

08.04.2025

10.04.2025

87

duznueckre 1 XUMUYECKHE CBOMCTBA MEIU U

15.04.2025




e€ COeIMHCHMH, NX TPUMEHEHNE

duznueckre 1 XUMUYECKHE CBOVICTBA [TUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE. 15.04.2025
"M IpOKCOKOMITIEKCHI IUHKA
[IpaxkTuueckast padora Ne 8. Pemenue

89 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 17.04.2025
"Mertaisl TOOOYHBIX oArpymm"”

90 Pemenue 3a1a4 pa3nu4HbIX TUIIOB 22.04.2025
O06o0011eHre U cucTeMaTU3alus U3Y4eHHOTO

91 . MATHSAMI HEYH 22.04.2025
MaTepuana o reme "MeTtasibl

92 KonTpomnpHas padora o Teme "Metamibr” 24.04.2025
AHanu3 pe3ynbTaToB KOHTPOJIBHOHN paboTHI,

93 pesy P P 29.04.2025
KOPPEKIHSI OIIHOOK
Ponb xumun B obecrieueHuu yCTOWYMBOTO

94 pa3BuTHUs yenoBeuecTBa. [lonarue o 29.04.2025
HAyYHBIX METOJ[aX UCCIIEIOBAHHS BEIIECTB
Hay4Hble IpUHITUIIBI OpraHU3aAIHH
XUMHUYECKOTO TIPOU3BO/ICTBA.

95 POTSBOA 06.05.2025
[TpoMBINIIICHHBIE CTIOCOOBI MTOTYICHHUS
BaXHEHIIINX BEIIECTB
XUMHYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH

96 P pyaron 06.05.2025
CPEeIIBI U €T0 TIOCIICICTBUS
XuMHUS U 30POBBE UETOBEKA.

97 Hop 13.05.2025
JlexapcTBEeHHBIE CpEACTBA
Xumus nmuni. Pons XumMun B o0ecrieueHun

08 T 13.05.2025
MMHUIIEBON 0€30IIaCHOCTH
KocmeTndaeckne 1 nmapdroMepHbIE cpeIcTBa.

99 PiproMepHEIe cper 16.05.2025

briToBas xumug




XuMUs B CTPOUTENBLCTBE. BaxkHenime

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE 1 20.25.2025
MaTepHabl
101 XUMHUS B CEIbCKOM XO035ICTBE. | 50.05.2005
Opranuyeckrie 1 MUHEpAJIbHbIE YA0OpEHUS
102 Cucremaru3zanus u 0000IIeHUe 3HAHUH 110 | 23.05.2005
TeEME
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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OedcTevTened C 25.12.2023 no 24.12.2024



http://www.tcpdf.org

		2024-09-27T13:52:18+0500




