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HOACHUTEJIBHASA 3AIINCKA

PabGoyas mporpaMmmMa 1Mo XMMUM Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpaszoBanuu B Poccuiickoit @eaeparuu», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dhenepanpHOMH 00pa3oBaTeILHOM MPOTPaMMBbl CpeaHero o01ero
oopazoBanusa(POIT COO), npeacraBieHHBIX B DeqepaabHOM ToCyIapCTBEHHOM
oOpasoBatenibHOM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydeOHOro mpeamera «XuUMHsI» B 00pa3oBaTelIbHbIX opraHuzanusax Poccuiickoii
Odepepanuy, pean3yONMX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPaMMBbl, U
OCHOBHBIX TOJNIO)KeHUU «(CTpaTerum pa3BUTHS BOCHHUTaHUA B Poccuiickoi
®denepannu Ha niepuoa ao 2025 roma» (Pacnopsikenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha YpOBHE YTIyOJIEHHOTO HU3Y4YEHHUsI 3aHUMAEeT BaKHOE MECTO B
CHCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus ywamuxcs 10-11 xmaccos.
N3yuenne mnpeaMmera, peaindyeMoe B YyCHoBUsSX AU PepeHIIUPOBAHHOTO,
npopuiIbHOrO O00yuYeHHUs, MNPU3BAHO OOECNeUnuTh 00I11e00pa3oBaTENbHYI0 U
OOILIEKYIbTYPHYIO TOATOTOBKY BBIYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIst
ajanTalud UX K ObICTPO MEHSIONIUMCS YCIOBHUSIM KU3HH B COIIUYME, a TAKXKe IS
MPOJIOHKEHUsT 00yUEHHsI B OpraHu3anusix MpodecCHOHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCA OJTHON U3 MPUOPUTETHBIX TUCIUILIUH.

B mporpamMe 1o XuMHM Ha3HadeHUE TMpeAMeTa «XHUMHUS» MOTydaeT
MOAPOOHYI0  HHTEPHpETAlUI0 B  COOTBETCTBUU C€  OCHOBOMOJIATAIOIIMMU
nosnoxenusimu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IEJeH, coaepKaHus,
pe3yabTaToOB OOy4YeHUsI M TPeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.
CBUAETENBCTBOM TOMY SBIISIIOTCS CIEIYIOIIME BBINOIHSEMbIE MPOTPAMMOM IO
XUMUU PYHKIUU:

e UHGOPMALMOHHO-METOANYECKAs, peanu3anus KOTOpol oOecreynBaeT
MOJIy4YeHUEe NPEACTaBICHUS O IUENAX, COJEp:KaHuHU, OOIIel cTpaTeruu
o0y4eHus, BOCIUTAHUS U Pa3BUTUS 00Yy4aIOIMUXCS CPEACTBAMU IIPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPpoQuJis;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ompeJNieSieHUe. MNPUHIUIIOB CTPYKTYPUPOBAHMS U TMOCJIEA0BATEILHOCTH
M3YUYEHUsI y4eOHOro maTepualia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €T0
XapaKTEPUCTUK,; MOAXOJ0B K (DOPMUPOBAHUIO COAEPIKATEIHHOM OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa30BaTENbHBIX OCTHXKEHUM OOy4aromuxcs B
paMKax HMTOTOBOM aTTecTaud B (OpMe €IUHOTO TOCYyAapCTBEHHOIO
AK3aMEHa MO XUMHUHU.

[Iporpamma a1 yriyOa€HHOrO U3y4eHHs] XUMUM:



e YCTAaHABIMBAET MHBAPUAHTHOE NPEAMETHOE COJEepKaHue, 00s3aTeabHOE
JUISL U3yYEeHUs] B paMKax OTIEIbHbIX Mpoduied, mnpeaycMaTpuBaetT
pacrpeieieHue U CTPYKTYpUpOBaHUWE €ro MO KiaccaM, OCHOBHBIM
COJICPIKATEIIbHBIM JIMHUSAM/pa3iesiaM Kypca,;

e NaéT MPUMEPHOE paclpeiesieHne y4eOHOrO BPEMEHHU, PEKOMEHIYEeMOTo
JUTSL U3YYEHUS OTJCIBHBIX TEM,

e TMpeajaraeT NPUMEPHYIO MOCIEAOBATEILHOCTh H3YUYEHHS y4eOHOrO
Marepuana ¢ y4ETOM JIOTUKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKITPEIMETHBIX CBSI3€H;

e NaéT METOJIMYECKYIO0 MHTEPIPETALNIO IIeJel U 3a/lady U3yUeHUs MpeaMeTa
Ha yriyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHMs, COAEPKATEILHOW XapaKTEPUCTHKH
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOM
MpOrpaMMbl CpPEITHETO o01ero 00pa3oBaHUs (IMYHOCTHBIX,
METanpeAMETHBIX, MPEJAMETHBIX), a TakXe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHBIX  JEHCTBUI  OOyYalomerocs IO OCBOCHUIO
COJIep>KaHUsI TIPEAMETA.

[lo BceM Ha3BaHHBIM MO3UIMAM B IpOrpaMMe MO XUMHUHU IPEAyCMOTpEeHA
MPEEMCTBEHHOCTh C OOy4Ye€HHEM XUMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi. 3a TpefejaMd yCTAHOBJIEHHOM MpOrpaMMoll MO  XUMHUHU
o0s3aTebHON (MHBApUAHTHOM) COCTAaBIISIONICH CoJlepikaHusl ydeOHOro mpeaMera
«XuMuUg» OCTa€TCd BO3MOXXHOCTh BBIOOpa €ro BapUATUBHOM COCTaBJIAIONICH,
KOTOpasi JIOJKHA OMpPEENsThCS B COOTBETCTBUM C HANpPaBIEHUEM KOHKPETHOTO
npoduist 00yueHus.

B cootBercTtBUM ¢ KoHUentyanbHbIMH mnosiokeHusMu PIOC COO o
Ha3HAYeHUU TMpeAMETOB 0a3oBoro # yriayOJ€HHOro YpPOBHEM B CHCTEME
mudpepeHIIMPOBAaHHOIO O0yUYEeHHUsI HAa YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMHUSL HAa YpPOBHE VYINyOJIEHHOTO U3Y4YEHMs HampaBleH Ha pealu3aiuio
MPEEMCTBEHHOCTH C  MOCIAEAYIOUIMM  3TaloM  MOJYYEHUSI  XHMHUYECKOIO
oOpa3oBaHusi B paMKaX M3Y4YEHUS CHEHHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JIUCIMIUIMH B By3aX U OpraHHU3alUsIX CpeHero npodeccCuoHaIbHOTO
oOpazoBaHusi. B 3Toil cBsi3M u3yueHue mnpenMera «XUMUS» OPUECHTUPOBAHO
MPEUMYIIECTBEHHO HAa  paclHIMpeHue U yrIyOJeHHe  TEeOpeTUYecKo U
MPAKTUYECKON MOJArOTOBKU OOYYarONIMXCs, BHIOPABIIUX OMpeAeAEHHBIN Tpoduib
o0y4eHus1, B TOM YHCJIE€ C IEPCHEKTUBOM MOCIEAYIOMIETO MOTYyUYSHHUS] XUMUUYECKOTO
oOpa3oBaHusi B OpraHu3aiusix npodeccuoHaibHOro oopazoBanus. Hapsany ¢ atum,
B cBere TpeboBaHuii PI'OC COO K mMmIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpbHOit 00pa30BaTENBbHON MPOTpaMMBl CpeAHero oOmero oOpa3oBaHUS
u3yueHue rnpeaMera «XUMHUA» OPUEHTUPOBAHO TaKXkKe Ha pelieHue 3ajad



BOCIIUTAHUS U COIMAIBLHOIO Pa3BUTUSI OOydaroluxcs, Ha (OpPMUpPOBAHUE y HUX
OOIIEUHTEIJIEKTYAIbHBIX YMEHUH, YMEHUN palloHalMU3alMu y4eOHOro Tpyaa u
0000IMIEHHBIX  CIIOCOOOB  JMEATEIBHOCTH, WMEIOIMIMX MEXKIUCIIUIUTMHAPHBIN,
HAJIPEIMETHBIA XapakKTep.

CocraBisronuMu npeaMeTa «XuMHUS» Ha YPOBHE YIIyOJEHHOrO H3Yy4YEHUs
ABJISIIOTCSL  yIIIyOn€HHble Kypchl — «QOpranuueckass xumusa» u «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun moaxo/i0B K oTOOPY U CTPYKTYpHOU
OpraHu3aluu COJEpKaHUsl 3THUX KypCOB B MpPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHuss ®I'OC COO o pasznuuusx 0a30BOTO M yrIIyOJIEHHOTO
YpOBHEHN U3YyUEHHUS TIPEAMETA.

OcHoBY copaepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHuuecKas XUMUS» COCTaBISE€T COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YyYEHHMs IpeIMeTa. JTa CUCTEMaA
3HAHMM TOJy4YaeT ONpeleiEHHOE TEOPETHYECKOE ONOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIHK 00BEM  (PaKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHMs MNpeaMera oOecreuyeHa
BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIWUYEHHS OO0BEMA 3HAHUW O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBAX UX COCJAMHEHUUM HA OCHOBE PACUIMPEHUS U YIIIYOJeHUs
MPEACTAaBICHUM O CTPOCHHM BEIIECTBA, XUMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEeaKlUi, pacCMaTPUBAEMbIX C TOUKHU 3PEHHS] XUMUYECKOU KUHETUKU
U TepMoauHaMuKU. M3yyenne mnepuoamyeckoro 3axkoHa u llepmommueckon
CUCTEMBI XUMUYECKUX  DBJIEMEHTOB OazupyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEJCTABICHUIX O CTPOCHUHU aToMa. XUMHUYECKasi CBS3b
OOBACHSIETCA C TOUKHU 3PEHUS SHEPreTUUECKUX U3MEHEHUH npu e€ o0pa3oBaHUU U
paspylIeHNH, a TaKXKe C TOYKH 3PEHHUsS MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUMOB  peakuuil  jgomnonHsercs  (GOpMUpPOBAHUEM  MpEACTaBICHUM 00
ANEKTPOXUMHUYECKUX MPOLIECCAX U ANEKTPOIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranuueckoil XMMHUM TPU PACCMOTPEHHHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN yaeNsaeTcsi 0co00e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUH.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpkKaHUE KypCOB XHUMHH
YIITYOJIEHHOTO YPOBHS U3YYCHHS JUIS KJIACCOB ONpe e IEHHOTO Tpoduiis (TiIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JAONOJHEHHA K OOLeld cucreme
MPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIIMSHHE CMEXHBIC MpeaMeThl. Tak, Hampumep,
B COJACPKAHUMU MpeIMeTa IJis KJIACCOB XMMHKO-(U3NYECKOro npodusis 0oblioe
3HauYeHHE OYIyT MMETh AJIEMEHTHI yuyeOHOTro Marepuana mo oduied xumuu. [lpu
U3YYEHUH IMIpeJMeTa B JAaHHOM Cily4yae akKLEHT OyJeT cJeiaH Ha OOIIHOCTh
METOJIOB MTO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3HKE. aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJICKYJIIpHAs Teopusi B (U3MKE), 3aKOHBI COXPAaHCHUS



MAacCbl W DHEPruM, 3aKOHbl TEPMOJMHAMMKH, 3JEKTPOJN3a, NPEACTABICHUA O
CTPOEHUHU BEUIECTB U JPYTOE.

B TO xe BpeMs B coaepKaHWHM TMpeaMeTra Uil KIACCOB XHMUKO-
Ononoruyeckoro nmpoduiis OONbIINKA yAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumusi. B 3TOM ciydae mpenocTaBisIeTCss  BO3MOXHOCTH — Jjisi  Oojee
OOCTOATENILHOTO  PACCMOTPEHUSI XMMHMYECKOM  OpraHm3allid  KJIETKM  Kak
OMOJIOTMYECKONM CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NPUMEPY, TaKHE
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHUOUJIbI, OCJIKH, YIJIEBOAbl, HYKIECHHOBBHIE
KUCJIOTBHl U Apyrue. [Ipm 3TOM 3HAaHUS O COCTaBE M CBOMCTBAaX MpPEACTaBUTEINIECH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEHIECTB CIYXaT OCHOBOW MJIsI W3y4YCHUS
CYIIIHOCTHU MPOIECCOB POTOCUHTE3A, JIbIXaHUS, UILEBAPECHHUSI.

B mnnane d¢opmupoBaHus OCHOB HAy4YHOIO MHPOBO33PEHUS, OCBOEHUS
OOlIleHAYYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HAYUYHbBIX
3HAHUN H3y4YeHHE MpeaMera «XUMHUsS» Ha YrIyOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C Y4YEOHBIMM TMpEeAMETaMH, BXOJAIIMMH B COCTaB
npeAMeTHbIX oOnactelr «EcrecTBeHHO-HayuHble MpeaMeTsl», «MartemaTtuka u
uHpopMatrka» u «PycCKuil sI3bIK U JIUTEpATYypa».

[Ipy u3ydyeHnun y4yeOHOro mnpeamera «XUMUS» Ha YIIYOJIEHHOM YPOBHE
TaKKe, Kak Ha YPOBHE OCHOBHOT'O M CpPEIHEro o0imero oopazoBanus (Ha 6a30BOM
YpOBHE), 3aJa4ell MEPBOCTCIICHHON 3HAYMMOCTH SIBJISICTCS (DOPMHUpPOBAHHE OCHOB
HAayKH XHUMHUU KakK oO0OJIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENBHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJbTYphl. Pemenue
ATOM 3ajaud Ha YriayOJEHHOM YpOBHE M3YyUYEHHUS TMpeaMeTa Npearnojaraet
peAIM3alNIo TAaKUX 1IEJIeH, KaK:

e (opMHUpOBaHUE TMPEJICTABICHUN: O MaTEepUaIbHOM €JIUHCTBE MUPA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SBICHUUN MPHUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTEeCTBEHHBIX HayK U e€ Beaylled poiu B obOecriedeHUU
YCTOMYMBOTO  pa3BUTUS  4YEJIIOBEYECTBA: B  pEHICHUU  IpoOeM
AKOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBON 0€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JJaHUN HOBBIX MAaT€PHAIOB, HOBBIX UCTOYHUKOB HEPTHUH, B
o0ecrieYeHNu PAIMOHAIBHOTO MNPUPOJONOJIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUsI U OOIIeH KyJIbTypbl YEIOBEKa, a TAKXKE€ HKOJOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U MIPUPOJIHON CpeEIE;

e OCBOCHHME CHUCTEMbl 3HAaHMH, JIEKAIIUX B OCHOBE XHUMHYECKOUN
COCTaBJISIIOIIEH €CTECTBEHHO-HAYUYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUW XWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMUYECKHX PEAKIUH, O



XHMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHIUATIAX XUMHYIECKOTO TIPOU3BOJICTBA;

dhopMupoBanue y oO0yJarommxcs OCO3HAHHOTO TTOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECCKMX 3HAHMH 11 OOBSICHCHUS
KIIFOUEBBIX HMJICH M MPOOJIEM COBPEMEHHOM XHMHH, JII OOBSICHCHHUS WU
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIMNX €CTECTBEHHO-HAYYHYIO MPHUPOAY;
IPAMOTHOTO PEIICHUS TPOOJIEM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OICHKH C MTO3HIIMHI YKOJIOTHUECKON O€30ITaCHOCTH TOCIICICTBUI
OBITOBOM W IPOM3BOJCTBEHHON JICATEIBHOCTH 4YEIOBEKa, CBSA3AHHON C
XUMHUYECKHUM  IIPOM3BOJICTBOM, HCIOJB30BAaHHEM U  IepepabOTKOM
BEIIECTB,;

yrayOJeHue  TPEACTABICHWA O  HAYYHBIX  METOoJax  TO3HaHWUS,
HEOOXOMUMBIX IS TPUOOPETCHHS YMEHHN OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHEHHS XHMHUYCCKHX SIBJICHHHM, HMEIOIIUX MECTO B
MIPUPOJIC, B MPAKTUICCKON JICITSIHPHOCTH M TTOBCETHEBHOM JKH3HH.

B mmane peamuzanmuy TmepBOOYEPETHBIX BOCIHUTATEIBHBIX W PAa3BUBAIOIINX
(YHKIMI 1EJOCTHOW CHUCTEMBI CpPEeIHEro oO0Iero oOpa3oBaHUS MPU HU3YYCHUU
npeaMera «XuMUS» Ha  yrIyOlN€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTh
MPHUOOPETAIOT TaKKe LEJIN U 3a1a4H, KaK:

BOCIIUTAaHHE YOEXKIEHHOCTH B IO3HABAEMOCTH SIBJICHUN MPUPOJBI,
YBOXEHMSI K TMpollecCy TBOpUeCTBA B O0JaCTU TEOPETUUECKUX U
MPUKJIAJHBIX HMCCIICIOBAHUN B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U T[O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIKO U CaMOBOCIUTAHMIO  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX LIEHHOCTEI;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKHAX
crnocoOHOocTe oOyuarommxcs, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CcamMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCHENTHON MpodheCCHOHATBHON 1 OOILIECTBEHHOM JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B
310pOBOM 00pase KU3HU;

dbopMupoBaHuEe YMEHHUN M HABBIKOB Pa3yMHOTO MPHUPOOMNOJIH30BAHMUS,
Pa3BUTHUE IKOJIOTMYECKON KYJIbTYPhI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOM HAKOJIOTHUUECKOU eI TeTbHOCTH.

OO0r11iee YKCI0 YacoB, MPEAYCMOTPEHHBIX JJIS U3YYEHUS XUMHH Ha YIayOJIeHHOM
YpOBHE cpemHero obmero oOpasoBaHus, cocraBiser 204 gacos: B 10 kmacce —
102 vaca (3 gaca B Henenmo), B 11 xnacce — 102 gaca (3 yaca B HeJeIio).



COIEPKXAHUE OBYYEHUA
10 KJIACC

OPI'AHNYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHMYeCKOl XUMUH.

[Ipenmer W 3HaYeHHWE  OPraHUYECKOWM  XMMHUH, NPEACTABICHUE O
MHOT'000pa3uu OPraHuYeCKUX COCTUHEHUIA.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoJa. OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOYKHOCTHM aTOMa yIyiepoaa. XHUMHYECKass CBSI3b B
OPraHWYECKUX COEAUHEHMSIX. THUIbl TUOPUAU3AIMU AaTOMHBIX oOpOuTanei
yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBs3H (OOMEHHBINH M JIOHOPHO-
aKIEenTOpHbIA). THIBI TepeKphIBaHUS aTOMHBIX OpOWTaNiel, G- W T-CBS3W.
OpnunapHas, qBOMHAas W TpoiiHas cBA3b. CoOcOoOBl pa3pbiBa CBsI3el B MOJEKYJax
oprannyeckux BemiecTB. [loHaTue o cBOOOAHOM paaukane, Hykiaeopuie u
aneKTpoduIe.

Teopuss cTpoeHuss opraHudeckux coenuHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE TPEJCTABICHUS O CTPYKTYPE MOJEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COeIMHEHUH. MoNeKynsapHble U CTPYKTYpHbIE  (OPMYIIBIL.
CrpykrypHbie GOpMyNbl  pa3IMUHBIX BUJIOB. pa3BEPHyTas, COKpallEHHAs,
ckeneTHasd. M3omepusa. Buasl u3oMepuu: CTPyKTypHasi, HNPOCTPAHCTBEHHAS.
DeKTpoHHBIE d3PPEKTH B MOJECKYyJaX OpPraHUYeCKUX COCTUHCHHMH (MHIYKTUBHBIN
U Me30MepHBIH 3D EKTHI).

[IpeacraBnenne o kiaccupuKauu OpraHuveckux BemecTB. lloHsTue o
dbyHKkIMoHANBHOM Tpymie. 'omonorus. 'omonornyeckue psasl. CucremaTuyeckas
HOMEHKJIaTypa opranmdeckux coenuuenuii (IUPAC) u TpuBHaNbHBIC Ha3BaHUS
OT/AEJBbHBIX MPEACTABUTEIICH.

OcobenHocT U KiIaccupUKalMs OpraHUYecKux peakuuil. OKUCIUTENIbHO-
BOCCTaHOBHUTEBHBIE PEAKIIMU B OPraHUYECKON XUMUMU.

OKCIIEPUMEHTANIBHBIE METOJbl M3YYECHHUS BEIIECTB W UX NPEBPALLCHUN:
O3HAKOMJIEHHE ¢ oOpasllaMyd OpraHMYEeCKUX BEUIECTB W MaTepHallaMu Ha HUX
OCHOBE, OIBITHl IO MPEBPANICHUI0 OPraHUYECKHWX BEIIECTB NPU HArpeBaHUHU
(rutaBeHue, OOYIIIMBaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJIEICH MOJIEKYIT
OPraHUYECKUX BEILIECTB.

YrieBoaopoasl.

Ankansel. ['omonorudyeckuil paja aakaHoB, oOmiasi popmMysa, HOMEHKIATypa U
M30MEPUA. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKAHOB, Sp3-
rubpuan3zanus aTOMHBIX opOuTaneil yrieponaa, o-cBsizb. Du3nueckue CBOMCTBa
AJKAHOB.



XUMHAYECKAE CBOWMCTBA aJKAHOB. PEAKIMU 3aMELICHHS, H30MEpU3aALINH,
JNETUIPUPOBAHMS, [IUKIIN3ALNY, IUPOJIN3a, KPEKUHra, ropenud. [Ipeacrasnenue o
MEXaHU3ME PEAKIUN PATUKAIBHOTO 3aMEIICHHUS.

Haxoxnenue B npupoe. CriocoObl MOTyYEHUs] M TPUMEHEHUE AJIKAaHOB.

Huxnoankanel. O0mas popmyna, HoMeHKJIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHS ¥ XHMHYECKHX CBOMCTB MasblX (IMKIOMPONAH, IMKIO0yTaH) |
OOBIYHBIX (IMKJIONIEHTAH, IMHKJIOTeKCAaH) IMHUKIOATKaHOB. CrOCOOBI MOJydYeHHUS U
MMPUMEHEHNE UKJIOAIKAHOB.

Ankensl. ['omosiornyeckuii psii ankeHoB, oOmas GopMysia, HOMEHKIJIATYpa.
DJIEKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJ]  QJIKEHOB, sz-
rudpuan3alys aTroOMHBIX OpOuTane yriepoga, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuyeckas (muc-TpaHc-) u3oMepus. DuU3HUYecKHe CBOWCTBA AJKCHOB.
XUMHYECKHAE CBOWMCTBA. PEAKIUH NPUCOCIUHEHUS, 3aAMEIICHUS B O-TTOJOXKEHUE
IpU JBOWHOM CBSI3M, MOJUMEpU3alMU U OKuciueHus. [IpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakiiy Ha ABOMHYIO CBsI3b. CrIOCOOBI MONYUEHHUS U IPUMEHEHUE
AJKEHOB.

Ankanauensl. Kinaccudukarust ankaaneHoB (CONMpspKEHHBIC, H30JUPOBAaHHBIE,
Kymyaupogantvie). OCOOEHHOCTH SJIEKTPOHHOT'O CTPOCHUS U XUMUYECKHX CBOHCTB
compsok€HHBIX ~ nueHoB, 1,2- wu  14-npucoenmnenue. [lonmmmepusamms
cCOnpsKEHHBIX TUEeHOB. CriocoObl MOTYyYEHHS U TPUMEHEHHE aJIKaUEHOB.

Ankunbl. ['oMonorudeckuii psij alkuHOB, oOmas (GpopMyia, HOMEHKIATypa U
M30MEpUA. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepoja. Ouznueckue CBOMCTBA AJIKHUHOB.
XUMHAYECKAE  CBOWCTBA.  pEaklUMyW  MPUCOCAWHEHUS,  JIUMEPU3AUMA U
TpUMEPU3ALNHU, OKUCIEHUA. KuCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peakliui Ha TPOUHYIO CB3b. CIOCOOBI MOTyYeHUS
Y IPUMEHEHHE AJIKUHOB.

ApoMaTuvecKre yrieBoaopoabl (apeHbl). ['OMONIOTHMYECKUE psji apeHOB,
oOmast popmysa, HOMEHKIATypa U U30MEPUSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHME MOJEKYyNbl OeH3oyia. DU3MYECKHE CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB. PEaKIIMK 3aMENIECHUsI B OEH30JbHOM KOJIBIIE U
YIJIEBOJOPOIHOM paJvKalie, PEaKUud NPUCOCIUHEHHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpeactaBneHue 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTHUTENIEH B
OCH30IbHOM KOJIbIIE Ha TMPUMEpPE aJIKWIbHBIX paJUKaloB, KapOOKCHILHOM,
TUAPOKCWIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajaoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lonumepuszanus crupona. CrnocoObl NOMyYeHUs U
MIPUMEHEHHUE apOMATUYECKHUX YIIIEBOJOPOIOB.

[Tpuponnsiit ra3. IlonytHeie HeTsiHBIE Ta3bl. HedTh U €€ mpoucxoxeHue.
KameHHbI#t yroiib ¥ poayKThl ero nepepadotku. Crnocodsl nepepaboTku HeTH:



MEPEeroHKa, KPEKUHT (TePMHUYSCKHM, KaTaUTHYCCKHIA), PU(POPMHHT, MHPOJIHU3.
[IponykTel nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBIILIIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIaCCaMU YTIIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTeHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMElIeHUs TajoreHa Ha THAPOKCOrPYIY, HUTPOrPYINy, IHAHOTPYIIY,
amuHorpymnmy. JlelicTBue Ha TaJoreHNpOU3BOJAHBIE BOJHOIO U CIOUPTOBOTO
pacTBopa MmI€Noun. B3anuMoJIeNCTBHE IUTajJOr€HAJIKAHOB C MarHU€M M ITUHKOM.
[lonsitue 0 METaJIJIOOPTaHUYECKUX COCTMHEHUSX. Hcnonw3oBanue
raJIOTEHIIPOU3BOJIHBIX  YTJEBOJOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX NPEeBpallleHUN:
u3ydeHne QU3HUECKUX CBOWCTB YIJIICBOJIOPOAOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
pEaKIil yrIIeBOJOPOJIOB Pa3IMUHBIX KiaccoB (0OecIBeUMBaHHE OPOMHOM WIIH
MOJHOM BOJIbI, pAacTBOpa IMEpMaHTaHaTa Kalius, B3aUMOJICMUCTBUE alleTHIIEHA C
aMMHadYHbIM pacTBopoM okcuaa cepeopa(l)), kadecTBeHHOe OOHapy)eHHUE
yriepoia ¥ BOJOPOJA B OPraHUYECKUX BEIIECTBAX, IMOJYyYEHHE OTUJIEHA H
M3YUYEHUE €ro CBOMCTB, O3HaKoMJieHHE ¢ KoyuiekiusiMu «Hed1s» u «Yromb», ¢
oOpa3liaMu IUIacTMacc, KaydyKoB U PE3UHBI, MOJCIUPOBAHUE MOJEKYJI
YTJIEBOJIOPOJIOB U rajJOT€HIPOU3BOIHBIX YIII€BOJAOPOIOB.

Kucsopoaconep:kamniue oprannyeckue coelMHeHHs.

[IpenenbHble OmHOATOMHBIC CHHPThL. CTpoeHHEe MoJieKyn (Ha mpumepe
METaHOJa W JTaHoyia). ['oMojormyeckui psja, obmas GopMmyna, H30Mepus,
HOMEHKJIaTypa U Kkiaccudpukanusa. Duznueckue CBONCTBA  MPeAesIbHBIX
OJIHOATOMHBIX CHUPTOB. BoloponHble CBSI3M MEXAYy MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOWCTBA: peaKlUU 3aMelleHus, JAerujapaTaluu, OKUCIEHUS,
B3aUMOJICUCTBHE C  OpPraHUYECKUMU U  HEOPraHMYECKUMH  KHUCIOTaMHU.
KadecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. JleficTBUE 3TaHONA U METaHOJa
Ha opraHu3M ueyoBeka. CHocoObl MOMYy4YEeHUS M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTU (PUBUUECKUX U
XUMUYECKAX CBOMCTB.

MHoOroatoMHble CHOUPTHI — ATWICHIJIUKOJNb W TriaulepuH. Dusnueckue u
XUMUYECKHE CBOMCTBA: pEaKIMU 3aMEICHUS, B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKUMHU KHUCIOTaMH, KayeCTBEHHAas peakluss Ha MHOTOATOMHbIE
cnupThl. [lpencraBieHue o MexaHU3ME peakiuil HYKICO(QUIBHOTO 3aMEICHHUS.
JletictBue Ha opraHu3M dYenoBeka. CrocoObl TMOMy4eHHS] W TMPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIBI H
O0eH301pHOTO sAnpa. Pusznueckue cpoilicTBa (eHosna. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (enona. KauecTBeHnble peakuuu Ha (eHos. TokcuuyHOCTh (heHona.
Cnoco6s1 nosrydueHus U npuMenenue denona. Genondopmanbiaeruanas cMoia.

KapOoHunbHbIe cOeAUHEHUS — aNIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHUJIBHOM Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, uzoMepus U HoMeHKIarypa. Dusnmyeckue CBOICTBAa albIAETHIOB U
KEeTOHOB. XMMHUYECKHE CBOWCTBAa  albJETUJIOB M  KETOHOB.  peaKiuu
npucoeanHeHus. OKUCIEHUE albJErUI0B, KaYeCTBEHHbIE PEaKIIMU Ha albJCTHIbI.
Cnoco0ObI NoTy4eHUs! ¥ IPUMEHEHHUE albJAETUA0B U KETOHOB.

OHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepust u HoMeHkIaTypa. @uznueckue CBoMCTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTBA,
peakiusi 3TepuduKaluu, peakluu C Y4YacTUEeM YIJIEBOJOPOJHOIO paJuKana.
OcoOeHHOCTH CBOMCTB MYpaBbHUHOM KHUCJIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3upax. MHoroo0pasue KapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOMCTB HENPENENbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAsA, JUHO/E8A,
JIUHONeH08as KUCA0Thl. CrIoCOObI MOyUYEHHUs U TPUMEHEHNE KaPOOHOBBIX KUCIIOT.

Cnoxnsie >¢upsl. ['omonoruyeckuil psia, oOmas Qopmyrna, uU3oMepus U
HOMeHKIaTtypa. DPusnyeckue M XUMHUYECKUE CBOMCTBA. THUIAPOJIU3 B KHUCION U
HIETIOYHOM cpene.

Kupsr. Ctpoenne, puznueckrue U XUMHUUYECKHUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 11eI09HOM cpene. OcOOEHHOCTH CBOMCTB JKUPOB, COEPKAIIUX OCTATKU
HETpeETbHBIX JKUPHBIX KUCIOT. JKuphl B ipupo/ie.

Mpb1T4 KaK COJTM BRICIINX KapOOHOBBIX KHCJIOT, X MOIOITEE ICHCTBHE.

OOmas xapakTepucTHKa yrieBooB. Kinaccudukaus yriaeBoaoB (MOHO-, TH-
U rmonucaxapuisl). MoHocaxapupl: TIIOKo3a, (PYyKTO3a, TajlakTo3a, puodo3a,
ne3okcupudosa. Ousznueckue CBOMCTBA U HAXOXJEHHE B mpupoje. POTOCUHTES.
XUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIMH C YYACTUEM CIIMPTOBBIX U albJETUIHOU
TpyI, COUPTOBOE M MOJOUYHOKHUCIOE OpokeHue. lIpuMmeHeHHe TIIIOKO3bI, €&
3HAUYCHHUE B KU3HEACATEIBHOCTU opranu3ma. J(ucaxapuasl: caxaposa, MaiabTo3a U
nakto3a. BoccTtanaBiuBaroiiye U HEBOCCTaHABIMBAIOLIME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupojie u npumenenue. [loaucaxapuabl: kpaxmal,
[NIMKOTeH U 1eiunonio3a. CTpoeHne MaKpOMOJEKYyJd Kpaxmaya, TJIHUKOTeHa |
HeJUIo03bl.  DU3NYECKHME CBOMCTBA Kpaxmaja W LEJUII0JI03bl. XHUMUYECKUE
CBOMCTBa Kpaxmajia: THAPOJIU3, KAYECTBEHHAs peakius C UOJAOM. XUMHUYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUAPOJU3, MolydyeHue 3(UpOB 1eitosio3bl. [loHstue o6
HCKYCCTBCHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEepUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M WX NPEeBpalleHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ITAHOJIA C HATPUEM,
OKHMCJIEHUE ATWJIOBOI'O CIIMPTA B aJbJIETHJ HAa PACKAIEHHOW MEIHOW HPOBOJOKE,
OKHCIICHHUE ATHJIOBOIO CIHPTA JAWXPOMATOM Kajaus (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), KAadeCTBEHHBIC PEaKIWW Ha aIbJIeTHIbl (C THAPOKCHIOM
muammuHcepeOpa(l) u  ruapokcugom  wmeau(ll)), peaknus riaunepuHa €
rugpokcuom menu(ll), xumMuueckne CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bl ¢ Tuapokcuaom menu(ll), B3aumonericTre
KpaxMalia C MOJIOM, PEIlIEHUE SKCIEPUMEHTAIbHBIX 3ajad no TeMaM «CHupThl U
(benonbr», «KapooHOBBIE KUCIOTHI. Cl0KHBIE YPUPBI».

A30TCo/Iep:Kale OPraHnyeckre coeTuHEeHN .

AMHHBI — OpTaHUYECKHE MPOU3BOJHbIE aMMHaka. Kiiaccudukanus aMUHOB!
anudpaTUueCKue U apoOMaTHYECKWe; TMEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue monekyl, obmias GopMmyna, U30MepHsi, HOMEHKIaTypa U (hU3NYECKHE
CBOMCTBA. XMMHUUYECKOE CBOMCTBa anM(paTHICCKUX aMHUHOB. OCHOBHBIE CBOMCTBA,
ANKUIUPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOM KHUCJIOTOM.
Conu anKunaMMOHUS.

AHWIMH — TpeACTaBUTE]Ib aMUHOB apomaTuyeckoro psana. CrpoeHue
aHuiauHa. B3auMHOe BiMsHUE TpyNn aTOMOB B MOJIeKyJe aHuiIMHA. OCcOOEHHOCTH
XUMUYECKUX CBOMCTB aHwivHa. KadecTBeHHbIE peakiuu Ha aHWIUH. CriocoObl
MOJIy4YeHUs M TpUMeHeHue anudaTtudeckux aMuHOB. llomyyeHue anwinHa U3
HUTPOOEH30J1A.

AmunHokucnoTel. Homenknatypa u uzomepusi. OTAenbHbie MPEACTABUTENN O
AMUHOKHCJIOT: TJHUIUH, anaHuH. Ousnueckue CBOHCTBA aMHUHOKHUCIOT.
XUMHUYECKUE CBOWCTBA AMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHMYeCcKUX
COCIMHEHUMN, peakius MOJUKOHAEHCAllUK, O0Opa3oBaHWE TENTUIHON CBS3H.
buonorndeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 MENTU/IOB.

benku kak mpupomnble monumepsl. [lepBuuHas, BTOpUYHAsE U TpETUYHAS
CTpYKTypa OenkoB. XHMMHYECKHE CBONCTBA OEIKOB: TUIPOJIU3, JACHATYypalus,
KaueCTBEHHbIE PEAKIINU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HX NPEeBpalleHUN:
pacTBOpeHUE OEIKOB B BOJE, AcHATypalus O€IKOB MPU HArpeBaHUU, I[BETHbHIC
peakiuu Ha O€JIKM, peIIeHHE OHKCHEPUMEHTAJbHBIX 3aJa4 10 TeMaMm
«A30TcoaepKaiiue OpraHUYeCcKue COCMHEHUS» WU «PacnozHaBanue
OPraHUYECKUX COCTUHCHUM.

BricokomoJiekyJIIpHbIE COeIMHEHHS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3AIlUU, CPEIHSST MOJEKYIspHas



macca. OCHOBHBIC METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJTUMEPHU3AIIHS U TTOJIMKOHICHCAIINS.

[TonmumepHble Marepuainbl. IlhracTMaccel  (MOMUATHIICH, IOJIMIIPOIUIICH,
MOJUBUHWIXJIOPHUI, TOJIMCTHPOJ, IOJMMETHUIMETAKpUiIaT, TOJUKapOOHATHI,
noJmdTHICHTepedTanaT). Y THiIu3anus 1 nepepadoTka IIacTHKA.

DacToMephl: HaTypaJIbHBIH  KaydyK, CUHTETUYCCKHUEC Kay4qyKd
(OyTaaMeHOBBIH, XJIOPOIIPEHOBBIH, H30MTPEHOBLIN) U CHIIMKOHBI. Pe3uHa.

BookHa: HaTypasibHbIe (XJIOMOK, IIePCTh, MENK), UCKYCCTBEHHbIC (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAlIPOH U JIaBCaH).

[Tomumepbl CHEIIHATLHOTO Ha3HAYCHWUSI (TediioH, KeBJIap,
JIEKTPOIIPOBOIAIINE ITOJIUMEPHI, OMOPA3JIaraeMbIe IMOJIUMEPHI).

DKCIIepUMEHTAILHBIC METOABl M3YYCHHsI BEIIECTB M WX IpPEBpallecHUN:
O3HAKOMJICHHE ¢ 0Opa3llaMH MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4dyKOB, pCIICHUE DOKCICPUMEHTAIBHBIX 3amad 1o Teme «Pacrmo3naBanue
TUTACTMACC U BOJIOKOHY.

Pacuérnrie 3anaun.

Haxoxnmenue MOoOJICKYISIpHOH (OPMYJIBl OPraHUYEeCKOro0 COCAUHCHHS II0
MAacCOBBIM ~ JIOJIIM ~ JJICMEHTOB, BXOJSAIIMX B €ro COCTaB, HaXOXKJICHHUE
MOJICKYJISIPHOW  (hOPMYJIBI  OPTaHMYECKOTO COCIMHEHUs 1Mo Macce (00BEMY)
MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BelmecTBa (Macce, 00bEMY) MPOIYKTOB
peaKUy W/WIM WCXOJHBIX BEIIECTB, YCTAHOBIICHHWE CTPYKTYPHOU (HOpMyJIbI
OpPraHWYECKOTO BEIECTBA Ha OCHOBE €ro0 XMMHUYECKHX CBOWCTB WIJIH CIIOCOOOB
MOJTyYEHUSI, ONPEJCIICHUE JIOJIM BHIXOJA NPOAYKTAa PEAKIMH OT TEOPSTHUYECKU
BO3MOJKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3anusi MeXIpeIMETHBIX CBA3CH NPU M3yUEeHUH OPTaHHMYECKONH XUMHH B
10 kimacce OCYIIECTBISETCS dYepe3 HCIOJIb30BaHHE KakK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHATHH, TPHHATBHIX B OTICIBHBIX TpPEAMETaxX
€CTECTBEHHO-HAYYHOT'O ITHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHUSA: SIBJICHHE, HAYIHBIN (PaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHaJlu3, CHUHTE3, KiaccuuKkanus, HaOII0JCHHE, HW3MEpCHHE,
OKCIIEPUMEHT, MOJIE)Ib, MOJICITUPOBAHUE.

dwusmka: Marepus, aroM, 3JCKTPOH, MPOTOH, HEHUTPOH, MOJICKYIIa,
DHEPTeTUYCCKUN YPOBEHb, BEIIESCTBO, TEJO, OOBEM, arperatHoe COCTOSIHHE
BEIIECTBA, (DM3MYECKHE BEIWYHMHBI, CIUHUIBI H3MEPEHUS, CKOPOCTh, JHEPTHS,
Mmacca.

buonorus: xmerka, opraHu3M, S3KOCHCTeMa, Owuocdepa, MeTab0IU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN W reTepoTpodHbI TUN TUTaHUS, OpOKEHUE,



dboToCcHUHTE3, NbIXaHWe, OeNTKH, YIJIEBOJbI, JXHUPbI, HYKICHHOBBIE KHUCIIOTHI,
(hepMeHTHI.

I'eorpadus: moyie3Hbie UCKOIIaeMbIe, TOILIUBO.

TexHOMOTHA: THINEBBIE TPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THTAHMSI,
MOTOIIINE CPEICTBA, MaTEPHAIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMUA

Teoperuyeckne OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX saep. XuMuueckuil snemeHt. M3otonsl. CTpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIE YKCIIA. JHEPreTUYECKUE YPOBHU U
OTypOBHHU. ATOMHBIC opOuTan. Kinaccudukanus XUMHIECKUX 3JIEMEHTOB (S-, p-,
d-, f-snementsl). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM — OpPOHTAJISM.
DNEeKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOJIOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUH, AJIEKTPOHHBbIE KOH(UTypaluu HOHOB.
DJIEKTPOOTPULIATEITBHOCT.

[Tepuonnuecknii 3akoH u [lepronnueckas cucreMa XUMUYECKUX JIEMEHTOB
JI.. MenneneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHa M llepmoamdeckoil cUCTEMBI
XUMHAYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM MW NOEpUoJaM. 3HAYEHHUE
nepuoanyeckoro 3axkona /[.11. Menneneesa.

XuMHYeCKass CBA3b. BUIBI XUMHMYECKOW CBSI3U. KOBAJEHTHAs, WOHHAas,
MeTaluindeckas. MexaHu3mbl oOpa3oBaHUsS KOBAJEHTHOM CBSI3U. OOMEHHBIN U
JOHOPHO-AKIIENTOPHBIN. DHEPrus U JJIMHA CBsA3U. [[0IApHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3U. Kparaeie cBs3u. Bogoponnas CBA3b.
MeXMOoneKyIsspHbIe B3aUMOIEUCTBYS.

BaneHTHOCT, W BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUICCKUM CTPOCHHEM (Ha TpUMeEpe COCTMHEHUHN
9JIEMEHTOB BTOPOTO TIEPHO/IA).

[IpencraBneHre 0 KOMIUIEKCHBIX COeTUHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeiab, JUTaHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEIUHEHUH.
[TonsiTHE O KOOPAVMHALIMOHHON XUMUH.

BemecrtBa MOJEKyISpHOTO Y HEMOJEKYJISAPHOTO  CTPOEHHUsS. THIIbI
KPUCTAJUTHUECKUX PENIETOK (CTPYKTYp) M CBOWCTBA BEIIIECCTB.

[Tonstue o nucnepcHbix cucrteMax. Mictunuble pactBopsl. llpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALUM PacTBOPOB:
MaccoBas J0JIsI BELIECTBA B PACTBOPE, MOJIsIpHAs KOHUEHTpauus. HachlleHHbie U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHUCTaIOruIpaTsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCcTB. TpUBHAIbHBIC
Ha3BaHMS OTJICJIbHBIX MPEACTABUTEIICH HEOPraHMYECKUX BEIIECTB.

Knaccudukarys XuMUYECKUX peakluii B HEOPTaHUYECKON M OpraHUYeCKOU
XUMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHUSA M MPEBpAICHUS
SHEPrUU MPH XUMHUUYECKUX peaknusax. TermoBbie 3QHEKThl XUMUYECKUX PEAKITUM.
TepMOXUMHUYECKNE YPABHEHUS.

CKOpOCTh XUMHUYECKOHN peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB.
['oMorenHnsie u reTeporeHHbie peakuuu. Katanus u kaTaanu3aTopsl.

OO6patumbie ¥ HEOOpaTUMBIE PeaKIMh. XUMUYECKoe paBHOBecue. KoHcTranTa
XUMHUYECKOro paBHOBecHUsi. DaKTOPHI, BIHSAIOMIME HA TIOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSA . TEMIIEPATYPA, JABJICHUE U KOHLIEHTPALMH BEILIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunmun Jle [lartemnse.

OnexkTponuTHyeckas auccoryanusa. CuiabHbIE W cla0ble 3JIEKTPOJIUTHI.
Crenenp auccormanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalibHasd,
mienounas. Bogopoausni nokasarens (PH) pacrBopa. ['maponus coneit. Peakiun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHUS.
OkuciuTenb W BOCCTAHOBUTENL. I[Ipolecchl OKHCIEHHST M BOCCTaHOBJICHHS.
Baxueimmme OKHUCIUTENM W BOCCTAaHOBHUTEIH. MeETOA SIEKTPOHHOIro OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIJIABOB BEIIECTB.

OKCIIEPUMEHTAIBHBIE METOJbl M3YYECHHUS BEIIECTB W WX NPEBPALLCHUN:
pa3IokKEHUE TEPOKCHUIA BOAOPOAA B INPUCYTCTBUU KATAIMA3aTOpPa, MOIEIHU
KPHUCTAJUTMYECKUX PEIIETOK, MPOBEJACHNE peaKIuii HOHHOTO OOMEHa, OmpeaeIcHre
Cpelbl pacTBOPOB C IOMOIIBK) HHAMKATOPOB, M3YYEHUE BIMSHUSA PA3IMYHBIX
(hakTOpOB Ha CKOPOCTh XHMHYECKOW pEaKIUh | TOJOKEHHE XUMHYECKOTO
PABHOBECHS.

Heopranunuyeckass xXuMusl.

[Tonmoxxenne HemeTasioB B [lepuoanyeckold CHUCTEME  XUMHUYECKUX
anemenToB [[.M. MeHneneeBa 1 0COOEHHOCTH CTPOCHHUS UX aTOMOB. DuU3nWUecKue
CBOMCTBa HEMETAJIOB. AJIOTPONHS HEMETA/UIOB (Ha MpUMEpPEe KHUCIOpoja, CEPHI,
dochopa u yraepona).

Bonopon. Ilonmydyenue, gusnueckve M XHMHUYECKHME CBOMCTBA: PEAKIUU C
METAUIAaMU W HEMETAJUIAMHM, BOCCTAHOBHUTEIBHBIE CBOMCTBA. [ MIpUIEL.
TOIUIMBHBIE 2JIEMEHTHI.

lanorensl. HaxoxaeHue B npupoje, CrocoObl MONydeHHs, (GU3HMYECKHE U
XUMHYECKHUE CBOMCTBA. ['aloreHOBOIOPObl. BaxkHEUIIne KUCIOPOACOAEPKAIINE
COeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYECHUS
rajioreHoB. [[pyuMeHeHne raJlIorTeHOB U UX COCIUHEHUU.



Kucnopon, o3on. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
Kuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUABI.

Cepa. Haxoxaenue B mpupoje, CHOCOOB ToONydeHUs, (Quanueckue u
xuMudeckue cBouctBa. CepoBomopon, cyimbdumasl. Oxcun cepbi(lV), okcup
ceppi(VI). Cepuucrass u cepHast KHCIOTHI U HMX cOjaud. OCOOEHHOCTH CBOWCTB
CEpHOM KUCTOTHI. [[puMeHeHne cepol U €€ COCTMHEHUM.

A3zoT. HaxoxaeHue B mpupoje, CHocoObl TMOdydeHus, ¢(U3NYECKHE U
XUMHAYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCHAbI a30Ta. A30TUCTast U a30THaA
KHCJIOTBI ¥ UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue azora
U €ro COeIMHEHUHN. A30THBIE yI00pEHUSI.

®ochop. Haxoxaenue B mpupoje, crnocoObl MONydeHHUs, (PU3HUECKUE U
xumu4deckue cBoicTtBa. Dochunsl u dochun. Oxcuasl ¢ocdopa, ¢ochopHas
kuciora u e€ conu. Ilpumenenme ¢ochopa u ero coenuHeHuil. DocdopHbie
yI0OpeHus.

VYrnepon, HaxoxJaeHWe B OpUposie. AJUIOTPOIHbIE  MOIUDUKAIIMH.
dusnueckue W XUMUYECKHME CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yrineponoMm. Okcup yraepona(ll), oxcun yriepona(lV), yronpHas xuciaora u eé
coJid. AKTUBHPOBAHHBIN yrojib, aacopOuus. DynnepeHsl, rpadeH, yriepoHbie
HaHOTPYOKH. [IpuMeHeHrne MpOoCThIX BEHIECTB, 0OPAa30BAHHBIX YTIEPOJOM, U €ro
COCIMHECHUM.

Kpemnuii. Haxoxnaenue B mpupoje, CrnocoObl MojydeHus, (Qpuznueckue u
xuMudeckue cBoicTBa. Oxcua kpemuus(lV), kpeMHUEBas KHCIOTA, CHJIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHuit. CTekio, ero nojiy4eHue, BUJIbl CTEKJIA.

[Tonoxxenne metannoB B [lepuoanyeckoit cucteMe XUMHUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJJIEKTPOHHBIX 000JI0YEeK aToMOB MeTaaoB. OOrmue
¢uszmyeckue cBoiicTBa MeTawioB. [IpuMeHeHUE MeTamioB B OBITY M TEXHHUKE.
CrutaBbl METAJLIOB.

DNEeKTPOXUMUYECKUN psif HampsbkeHu MetawioB. OOmue  crnocooOsl
MOJTyYEHUS METaJIIOB! TUAPOMETAILTYPrHUs, MAPOMETAITYPrus,
anexktpometanyprusi. [lonarue o kopposzuu metamioB. CrocoObl 3allUTH OT
KOPPO3UHU.

O6mas xapaktepuctuka metaioB |A-rpynmel [lepuonndeckoit cuctemsl
XUMUYECKUX 23yieMeHTOB. Hatpuili u kanuii: mnonydeHue, ¢GU3UUYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COESUHEHU.

O6mas xapakrepuctuka metaiioB |lIA-rpynnel Ilepronnueckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Marnuii u Kajablui: mnoiydeHue, (U3UYECKUEe U
XUMUYECKUE CBONCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.



ANOMUHUN: TONyYeHue, PU3nUecKue U XuMUIECKUE CBOMCTBA, IPUMEHEHHE
MPOCTOr0 BEIIECTBA U €ro coeauHeHud. AmdoTepHbIE CBOWCTBA OKCHAA U
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMIUJIEKCHI A TFOMUHHSL.

OOmass xapakTepucTHKa MeTauioB mo0ouyHbIX moarpynn  (B-rpyrmm)
[Teproanueckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA XpOoMa U €ro coeauHeHui. OKCUIbl U
rugapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U AUXpPOMATBI, HX
OKHCIIUTENbHBIE CBOMCTBA. [lonyueHne u NpuMEeHEHUE XpOMa.

du3nuecKkue M XMMHUYECKME CBOMCTBA MapraHia M €ro COEIUHEHUM.
Baxwneitmue coemunenus wmapranma(ll), wmapranna(lV), wapranmma(VI) wu
mapranna(VIl). [lepmanranaT kanus, ero OKUCIUTEIbHBIC CBOWCTBA.

dusnyeckne U XUMHUYECKUE CBOMCTBA JKejie3a U ero coeguHeHni. OKCUOHI,
rugpokcubl U cou xenesa(ll) u xxenesa(lll). [Tomyuenue u mpuMeHeHHE KKee3a
U €r0 CILUIaBOB.

dusnyeckue 1 XUMHYECKUE CBOMCTBA MeIU U e€ coenquHeHui. [lonyyenue u
IIPUMEHEHNUE MEIU U €€ COCITUHECHUM.

[uuk: nomydyeHue, (U3MUECKHE W XUMHUYECKHE CBOWMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U TUAPOKCHIA INHKA, THAPOKCOKOMILIEKCHI [IUHKA. [I[pumeHnenue
LMHKA U €T0 COCAUHEHNM.

OKCIIEPUMEHTANBHBIE METOJbl M3YYECHHUS BEIIECTB W UX NPEBPALLCHUN:
u3yueHue oO0pa3lloB HEMETAJUIOB, ropeHue cepnl, docdopa, xeneza, MarHus B
KUCJIOpOJIe, HW3YYCHHE KOJUIEKIMU «MeTamnsl W CIUIaBbl», B3aUMOJICHUCTBHE
IIEJIOYHBIX M MIEIOYHO3EMEIbHBIX METAJIIOB ¢ BOJOH (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB), B3aWMOJICHCTBHE IIMHKA W JKeJe3a C PacTBOPAMU KHUCIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIUM Ha HEOPTraHMYECKHE aHUOHBI, KATUOH BOJAOPOAA
W KaTHOHbl METAJUIOB, B3aWMOJICHCTBUE THUAPOKCUIOB AIIOMUHHS W IUHKA C
pacTBOpamMu KHCJIOT U IIEJIOYEH, PEHNIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO TeMaM
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U Gochop U HUX COCTUHEHUS,
«MeTabl TJIaBHBIX NOATPYIIT», «MeTaibl MOOOYHBIX HOATPYIII».

XUMUA U KU3Hb.

Ponp xumMun B o0ecrieueHN yCTOMYMBOIO pa3BUTHS yenoBeuecTBa. [lonsaTue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOHOJIOTUM HAYYHOrO HCCIEIOBAHUS.
HayuHble TpUHIMITBI OpraHU3aluil XUMUYECKOTO TPOU3BOACTBA. [IpoMBIIIIIEHHbBIE
CHIOCOOBI TMOTYYCHHS BaXKHEHIIMX BEIIeCTB (HA MpUMEpe MPOU3BOJCTBA aMMHAKa,
CEpHOM KHUCIIOTBI, MeTaHoJia). [IpOMBIIUICHHBIE CIIOCOOBI MOMyUYEeHUSI METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOMIEH CPEeAbl U €r0 MOCIEACTBUS.
Ponp xumuu B o0ecreueHnn YHEPreTuueckoil 6€30MacHOCTH.

XuMusi H  300pOBbE uenoBeka. JlekapcTtBeHHble cpexcrBa. [IpaBuna
WCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiib XuMur B pa3BUTUH MEIUIUHBI.



XuMusl UM OCHOBHBIE KOMIIOHEHTHI, MUIlEBbIe N00aBku. Poinb xumuu B
o0OecrieueHN U MUIIEBON 0€30MaCHOCTH.

Kocmetnueckne u mapdromepusie cpencrBa. beitoBas xumusa. I[IpaBuna
0€30MacHOr0 UCIOJIb30BAHUSl MPENapaToB OBITOBOM XHMHU B TOBCEIHEBHOMN
KU3HU.

XUMUSL B CTPOUTEILCTBE. BAXKHEHIIINE CTPOUTEIbHBIC MaTepHaibl (IIEMEHT,
0eToH).

XuMus B CEJIbCKOM X03sicTBe. OpraHu4ecKkre U MUHEpaIbHbIE yI0OPEHUSI.

CoBpeMEHHbIE KOHCTPYKLIUOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KEpaMHKA.
Marepuaisl 118 37eKTpOHUKU. HaHOTEXHOI0THH.

Pacué€rHbie 3amaun.

Pacuéthl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIIUYECTBY
BEIIECTBA, Macce Wi OOBEMY OJHOTO W3 Y4YaCTBYIOUIUMX B PEaKI[MU BEIIECTB,
Maccel (00BEMaA, KOJMYECTBA BEIIECTBA) NPOAYKTOB PEAKIMH, €CIU OJHO U3
BEIICCTB HMMEET MpHMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTA
peaKluy, €CIM OJHO W3 BELIECTB JAaHO B BHUJE pPACTBOpa C ONPEAECIEHHOU
MacCOBOM JIOJI€d pPACTBOPEHHOTO BENIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIIEHTPAIIMM BEIIECTBA B PACTBOpE, [OJM BBIXOJAa MNPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus  MeXNOpeIMETHBIX CBsA3€H MpU  HU3ydYeHHH oOlel u
Heoprannueckod xumuu B 11 kiacce OCyIEeCTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK W MOHATHM, MPUHATHIX B OTAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mue ecTeCTBEHHO-HAaYUYHbIE MOHSTHS: SIBIICHHE, HAYYHBIN (PakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(ukaius, NepuogudHOCTh, HAOIIOJEHNUE,
M3MEPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®usmuka: wmarepus, MHUKPOMHUDP, MaKpOMHUpP, aTOM, DOJIEKTPOH, IPOTOH,
HEUTPOH, HUOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHE BEIIEeCTBA, HJACANbHBIM Ta3,
(dbu3nyecKkre BEIUYUHBI, €IUHUIBI U3MEPEHUS, CKOPOCTh, YHEPTHUSI, Macca.

buonorus: knetka, opraHusm, 3KocucTema, ouocdepa, MeTabOIM3M, MAKpO-
U MUKPOJJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKIIEMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEHIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
peCYpCHI.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTh, METALUTYPIrUsl, CTPOUTEIbHbBIC
MaTepHuabl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUIIEBAsI MPOMBIIUIEHHOCTD,
(dhapMmaiieBTHUYECKAS MIPOMBIIUIEHHOCTD, MIPOU3BOACTBO KOCMETHYECKHX



nperuaparoB, IMMPOHU3BOACTBO KOHCTPYKIHOHHBIX MATCpUAIOB, OJJICKTPOHHAsA
MMPOMBIIIIIICHHOCTDb, HAHOTCXHOJIOI'H.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMUHN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNMA

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMH ¢ CHCTEMHO-ACATEIHHOCTHBIM TMOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIhTATOB OCBOCHHS TpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUSl BBIIEICHBI CIEMYIONIME COCTABJISIONMIAE. OCO3HAHHE
OOy4YarolUMHUCSI POCCUMCKON TpaxJaHCKOM HWJIEHTHUYHOCTHU; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTETLHOCTH U CAMOOIPEICIICHUIO; HATMYHE MOTHBAITUU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TPaBWIAMH W HOPMAaMH TIOBEACHUS, HAIWINE
MIPABOCO3HAHUS, YKOJIOTHIECKOU KYJIBTYPHI; CHOCOOHOCTD CTaBUTH IIEJIH M CTPOUTH
’KU3HCHHBIC TUTAHBI.

JIM9HOCTHBIE pe3yJbTAaThl OCBOCHUS TMpeaMeTa «XHUMHSI» OTPaKaroT
c(OpPMHUPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TPAKTHUYECCKOW EATETLHOCTH
oOyyJaroluxcs B Mpoliecce peann3aluu 00pa3oBaTeIbHOM eI TEIbHOCTH.

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XHUMHSI» OTPaKaroT
c(OpPMHUPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TPAKTHUYECKOW EATEITLHOCTH
oOyyJaromuxcs B MPOIECCe peanu3aluu o0pa3oBaTebHON JEATENbHOCTH, B TOM
YHCJIC B YACTH:

1) rpa’kaaHCKOr0 BOCIIUTAHMS:

OCO3HAHHSI 00YJAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPaBOTIOPSIKY;

MPEACTABIICHUS O COINMAIBHBIX HOPMax MW TMpaBUiaX MEKINIHOCTHBIX
OTHOIICHHUH B KOJUICKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITCIIBHOCTH TIPU CO3JTaHUHU
y4eOHBIX MPOEKTOB, PEIICHUH yYeOHBIX W TMO3HABATEIBHBIX 3a/lad, BHITIOJHEHUU
XUMHYECKUX IKCTICPHUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPCHHWs], JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIH3E PA3INYHBIX BUIOB YIeOHOH e TENHHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSA:

[IEHHOCTHOT'O OTHOMICHHWS K WCTOPUYECKOMY H HAyJYHOMY HACIICIUIO
OTE€YECTBEHHOU XUMUU,

YBaXEHHUSI K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPUH U TPAKTUIECKOTO
MPWIOKCHUSI XUMUHU, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pPe3yJbTar
JUINTETFHBIX ~ HAONIOMCHWH, KPOMOTJIHMBBIX  OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MMOCTOSTHHOTO TPY/la YUEHBIX U MMPAKTUKOB,



WHTEpPECAa W TIO3HABATEIHHBIX MOTHBOB B TIOJYYCHHUH U TIOCIETYIOIIEM
aHanm3e WH(POpPMAIUU O MEePEAOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEYECTBEHHOM
XAMWH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBEICHNS,

CIIOCOOHOCTH OIICHUBATh CHTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMH SBIICHUSMH,
¥ TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIHHO-HPABCTBEHHBIE
HOPMEI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApPHINEH C
MO3UIIMH HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHUS TOCIEACTBUMN
MOCTYITKOB;

4) popMupOBaAHHUS KYJbTYPbI 310POBbSI:

MOHUMAaHMSI LIEHHOCTEW 30pOoBOrO U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOoieHusl TMpaBUil OE€30MacHOro oOpallleHusl C BEUIECTBAMU B OBITY,
MOBCEAHEBHOM XKU3HU, B TPYAOBOU EATETHLHOCTH;

MOHUMAHUS IEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO W  KOJJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICICTBHIA W HENPHUATHSA BPEIHBIX NMPHUBBIYCK (YHOTpeOIeHUS
QJIKOTOJISI, HAPKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHUSI

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HMCCIE0BATEIbCKON
NeSTENHbHOCTH, OOMIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYIHMX BHJAX
NeSTENHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEHICHHH MPAKTUYSCKUX 3aaad
COLMATbHOM HaMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil pa3muyHOro pojia, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 10 XHMUH,

YBaXEHUS K TPYy, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIAYAJbHONW TPACKTOPHH
oOpa3zoBaHusi, Oyaymied mnpodeccun W peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB ¢ YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEM O0IIEeCTRa,

6) 3K0JIOrHYeCKOr0 BOCIIUTAHUS

DKOJIOTHYECKHU IIEeCO00pa3HOTO OTHOIIEHUS K TMPUPOJIE KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIe,

MOHUMAaHHUS TI00ATBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHHS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOU CPEIbI,



OCO3HAHUSA HEOOXOJIUMOCTH HCIOJIb30BAHUS JIOCTMIXKEHUN XUMHUHU st
pELICHHS] BONPOCOB PAlMOHAIIBHOTO MPUPOIOMIOIB30BaAHMUS;

AKTUBHOTO HENPUATUA JIC€WUCTBUM, NPUHOCIIIUX BPEHN OKPYKaAIOUIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOIArOMPUSTHBIE HKOJOTHYECKHE
MOCIEACTBUSA NPEANPUHUMAEMBIX JEUCTBUM U MPEIOTBPAILATH UX;

HaJIM4YUSI Pa3BUTOTO SKOJOTMYECKOTO MBILIUJICHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
MpaKkTUKE, CIOCOOHOCTM U YMEHHS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUU
xemohoouw,

7) HEHHOCTH HAYYHOT O TIO3HAHWS :

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH{ 1 OOIIECTBEHHOU MPAKTUKH,

MOHUMaHMs crnenupUKd XUMHU KakK HayKd, OCO3HaHUA €€ poju B
(GbopMUPOBaHUU PAIMOHAIBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
MpEeACTaBICHUSI 00 OKpYKalollleM MUpE KaK O €IMHCTBE MPUPOJABI U UYEJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U peHIeHuH MpoOJeM COXpaHEHUs
MIPUPOAHOTO PABHOBECHS;

yOeXXIEHHOCTH B  0COOOM 3HAYMMOCTHM XUMHUHU JJISI COBPEMEHHOM
UUBUJIM3AlUAN. B €€ TyMaHHCTUYECKOM HAIPAaBICHHOCTH W BaXXHOW POJIM B
CO3JJaHUM HOBOW 0a3bl MaTepUaNIbHOW KyJIbTYpbl, B pPEHIEHUU TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHUS UEOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOH,
MUIIEBONA U 3KOJIOTHYECKOU 0€30MacHOCTH, B Pa3BUTUM MEAUIMHBI, 00eCTICUeHUN
YCJIOBUHM YCHENIHOTO TPYJa U AKOJOTHUECKU KOM(POPTHOM KU3HU KaXKIOrO 4jieHa
oOLIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4yaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SIBIICHUM OKpPYXKAIOIIEro MUpa U
MPOUCXOAIUX B HEM U3MEHEHUHN, YMEHUS JieiaTh 000CHOBAHHBIE 3aKIIOUECHUS Ha
OCHOBE HAayyHbIX (AKTOB M HUMEIOUIUXCS JaHHBIX C IEIbI0 MOJYyYEeHUS
JIOCTOBEPHBIX BBIBOJOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHYECKUE 3HAHUS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsAX;

WHTEpEca K MO3HAHUIO, UCCIIEIOBATENBCKON IEATENbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEepPhIBHOMY  OOpa3OBaHUIO W
caM0oOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH,

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3iuyHbIX cdepax npodhecCHOoHATbHOM
NEATENBHOCTH.



METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOSHHS MPOTPaMMBbl IO XMMUHM Ha YpOBHE
cpeaHero oo1mero oopa3oBaHus BKIHOYAIOT!

3HAYUMBbIE ISt dhopmupoBaHus MHPOBO33PEHUS oOyyJaromuxcs
MEKIUCIUIUTHHAPHBIE (MEXKIpeIMeTHbIC) OONICHAYYHBIC TIOHSATHS, OTPaKaroIIne
LEJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuuPuKy METOJ0B IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepwisi, BEIIECTBO, SHEPIHs, SIBJICHUE,
MpoIIeCC, CUCTEeMa, Hay4YHbI (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIeIOBaHNE, HAOIIOACHHE, N3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCAITbHBIC yueOHbIEe NeHCTBUS (NO3HABaTENbHbIC, KOMMYHHUKATHBHBIC,

PETYJIATUBHEIE), o0ecrieunBaroIINe dhopmupoBaHue (G yHKIIMOHATBLHON
IPAaMOTHOCTU U COLUATIBHOM KOMIIETEHIIMN 00yYaroluXcs;
CIIOCOOHOCTH oOyyJaromuxcs HCIIOIb30BaTh OCBOEHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAJbHbIC ydeOHbIE
JEUCTBHUS B IIO3HABATEIBHON U COIIMATILHOM MTPAKTUKE.

MeranpegMeTHbIE PpPE3yabTAaThl OTPAXKAKOT OBJAJACHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISTUBHBIMU
JNEUCTBUSIMU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIEC YYeOHbIE 1eHCTBUSA

1) 6a30Bble JOruYecKHne JeiCTBHSA:

CaMOCTOSITETbHO  (OPMYJIHPOBATH W AKTyallM3UpPOBaTh  MpoOJEeMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpPEeAEHATh LENIH JEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUS, COOTHOCUTH PE3YJbTATHI AEATEIBHOCTH C MOCTABIECHHBIMU LEISIMU;

WCIOJIb30BAaTh IMPHU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS !
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKHU TMOHSATHM W YCTAHABIMBATh UX B3aHUMOCBS3b,
MCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS IJ11 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJIEHUM,

BHIOMpaTh OCHOBAHUS U KPUTEPUU [ KIacCU(PUKAIMU BEIIECTB WU
XUMUYECKAX PEAKIIUN;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXKAY H3y4aeMbIMHU
SABJICHUSIMU;

CTPOWTH JIOTUYCCKHE pacCyXaeHus (MHIYKTHBHBIC, JCIYKTUBHBIC, I10
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TNPOTHBOPEUHS B PACCMATPUBACMBIX
ABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHA CHUMBOJIWYECKUE
(3HaKOBBIE) MOJICIH, TIPEOOPA30BHIBATh MOJICIIEHBIC MPEJICTABICHUS — XUMHYCCKHMA
3HaK (CMMBOJI) D3JEMEHTa, XHMHYeckas (opMyia, ypaBHEHHE XUMHYECCKOU



peakiuu — MpU PEIICHUM Y4YeOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3aj]1ad,
MPUMEHSTH Ha3BaHHbBIE MOJICJIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUN.

2) 6a30BbIe HCCJIEN0BATENIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHMS BEHIECTB U XUMUYECKHUX
peaKIui;

dhopMyIUpOBaTh IENH U 33/1a4l UCCIIEIOBAHUS, UCTIOIB30BaTh MOCTABICHHbBIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsl (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUMH;

BJIQJIETh HABBIKAMU CaMOCTOSTEIILHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOAATh 3a XO0JI0M
Mpoiiecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IEHUS U BBIBOJIbI OTHOCUTENBHO JJOCTOBEPHOCTHU PE3YIBTATOB MCCIIEIOBAHUS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOperarh OMNBIT YYEHUUYECKON HUCCIIEeOBATEbCKOM W MPOEKTHOM
NESATENbHOCTH, MPOSIBIATh CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHMSI.

3) padora ¢ uH(popMaIueii:

OPHUCHTHPOBATHCS B PA3JIMUHBIX HCTOYHUKAX uWHPopManuu (HaydHO-
MONYJISIpHAsl JUTEepaTypa XUMUYECKOTO COJIEp>KaHUsl, CIPAaBOYHBIE MMOCOOUS,
pecypcbl MHTepHeTa), aHAIM3UPOBAaTh MH(DOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MpeACTaBIICHUS, KPUTUYECKHU OLICHUBATH ed JIOCTOBEPHOCTD u
HEMPOTUBOPEUYUBOCTb;

(dhopMyIUpoOBaTh 3aMpPOChl U MPUMEHSTh Pa3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpoOpManuK, HEOOXOAUMON ISl BBIMOJHEHUS] YYEOHBIX 3ajau
OIPEAECIIEHHOTO THUIIA,;

npuoOpeTaTh OMbIT HCMIOIB30BaHUA HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMANbHYIO  (QOpMy  MpelCTaBICHUS
uHpopMaruu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIBI, PUCYHKH U JPYTHE);

WCIIONb30BaTh HAaY4YHBIM S3bIK B KayecTBE CpeACTBa mpu padbore cC
XAMHYECKOW HH(OpMAIMe: MPUMEHITh MEXIpeaMeTHbie (Qusmueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a0OpeBUATYpPhI, HOMCHKIJIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CMMBOJIUMYCCKUC CPCACTBA HATI'TIAJHOCTH.

KOMMyHI/IKaTl/IBHLIe YHUBEPCAJIbHLIC yqeﬁnme I[eﬁCTBHH:



3aJ1aBaTh BOMPOCHI 10 CYMIECTBY 00CYXIaeMOH TEMbI B XOJI¢ TUAJIOTa W/WTH
JMCKYCCHH, BBICKA3bIBaTh UJIeH, POPMYITUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBITTOJHEHUS MPEIIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTAUMUEN PE3YJbTAaTOB IO3HABATEIBHOU JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IPU BBIIIOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIIEIOBAaHUIO CBOICTB
M3Yy4aeMbIX BELIECTB, peaau3aluu yueOHOro MpoekTa, u (GopMyIrpoBaTh BHIBOIbI
[0 pe3ysibTaraM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS NMO3ULHMHN B
X0JIe 00CYKJIeHUSI 1 0OMEHa MHEHUSIMH.

PerJIﬂTI/IBHbIe YHUBEpPCAJIBbHBIC y‘leﬁﬂble I[eﬁCTBHﬂ:

CaMOCTOATENBHO IUIAHUPOBATH M OCYIIECTBISATH CBOK I103HABATENIbHYIO
NesTeNbHOCTh, OmNpenenss €€ Lenu W 3aJauyd, KOHTPOJMPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh NpejlaraéMblid aJIroput™M JAEUCTBUH IpuU
BBIIIOJIHEHUH YYEOHBIX M HCCJENOBATENbCKUX 3aJad, BbIOMpAaTh HambOojee
3(Q(}eKTUBHBII CcHnOcO0 HMX pemeHus ¢ Y4ETOM TNOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMUYECKUX PEAKLHUAX;

OCYILECTBIIATH CAMOKOHTPOJIb JIESITEINBHOCTH HA OCHOBE CaMOaHaau3a H
CaMOOILICHKH.

HNPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMBI 110 XUMUU HA YIIyOJIEHHOM
YpPOBHE Ha YpPOBHE cpeHero oOmero oOpa3oBaHHs BKIIOYAOT CHELU(pUYECKUE
U1 y4eOHOro npeameTa « XUMHsI» Hay4dHble 3HAHUS, yMEHHS U CLIOCOOBI JE€HCTBUN
110 OCBOEHHIO, MHTEPIPETAMU U MPEOoOpa30BaHUIO 3HAHUM, BUABI IEATEIBHOCTH
[0 TMOJYYEHHUIO HOBOIO 3HAHMSI M NPUMEHEHUIO 3HAHUU B PA3NMYHBIX YUEOHBIX
CUTyalusAX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX C XUMHUEN. B
IIpOorpaMMe II0 XUMHUH HPEAMETHBIE PE3YyJbTaThl IPEACTABIECHBI MO ToJaM
W3YUYECHHS.

10 KJIACC

[IpenmeTHbIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTHh NPEACTABICHUN: O MECTE€ M 3HAYEHUU OPraHUYeCKOu
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJidi B 00ECIEUYCHUHU YCTONYHBOTO
Pa3BUTHUS YEIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYECKON U



MUIIEBOM 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTE€pHUaJIOB,
HOBBIX HMCTOYHHUKOB SHEPIuH, B obecrnieueHU U palMOHAIBHOTO
MPUPOJIONONIHL30BAHMS, B (POPMHUPOBAHUU MHUPOBO33PEHUS] U 0OIIEeH KyIbTypbl
YeJOBEeKa, a TaKXKe OHKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
310POBBIO U IPUPOJTHOU CPELE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOITOJIAralOIINE MOHATHUS — XUMUYECKHAN 3JIEMEHT, aTOM, SJIPO U AJIEKTPOHHAS
oboyouka artoma, S-, P-, d-aTOMHBIC OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alus AaTOMHBIX oOpOuTaned, HOH, MOJEKYyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKelleT, (yHKIIMOHAIbHAS
IpyIIa, pagukan, CTpyKTypHbie (opmyisl  (pa3BEépHYTHIE, COKpamIEHHBIE,
CKEJICTHBIC), M30MEpHs CTPYKTypHas M TNPOCTpAHCTBEHHas (TreoMeTpudeckasd,
ONTHYECKAs), H30MEphbl, TOMOJIOTMYCCKHUA PsJ, TOMOJOTH, YIJIEBOIOPOJIHI,
KUCJIOPOJ- U a30TCOJEPKAIINE OPraHUYECKHE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIDHBIE COCIMHEHHUS; TEOPHUH, 3aKOHBI
(mepuommueckuii 3akon [I. WM. MenpaeneeBa, TEOpUS CTPOCHHS OPTraHUYCCKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS
U TPEeBpallCHUS DJHEPIHMH TPH XUMHUYCCKUX PpEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B OCHOBE
MOHUMAaHUSI TPUYNHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUM; TIPEACTABICHUSA
O MEXaHMW3MaxX XUMHUYECKUX PpEAKLIHM, TEPMOAMHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3AMMHOM BIIMSIHUA aTOMOB M TPYIIT aTOMOB
B MOJIEKYJIax (MHIYKTHUBHBIA U Me30MepHbIH d(dekTsl, opueHtantsl | u |l pona);
(hakTOJIOTMYECKHE CBEJECHUS O CBOWCTBAX, COCTaBe, MOJY4YEHUU U O€30MacHOM
UCIIOIb30BAaHUU BAXHEUIIUX OPraHUYECKUX BEHIECTB B OBITY U MPaAKTUYECKOU
NEATeNIbHOCTA ~ 4YeNOBEKa, OOIMX  HAyYHbIX  NOPUHIUIAX  XHMHYECKOTO
MPOU3BOCTBA (HA IpUMEpE MPOM3BOJICTBA METaHOJIa, epepadoTKu HeTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIATh XapaKTepHbIC MPU3HAKU TMOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME IMOHITUS MPU
OINMCAHUU COCTABA, CTPOEHUS U CBOWCTB OPTaHUYECKUX COCITUHECHUN;

c(hOpMUPOBAHHOCTh YMEHHUI:

HCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY JJISI COCTABJIEHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHUUSCKHUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUS XHUMHUYECKUX PEAKUUWA U PACKPBIBATH UX CYIIHOCTB:
OKHCJINTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA  MOCPEACTBOM  COCTAaBIICHUS
ANIEKTPOHHOTO OanaHca »dTUX peakluil, peakuuii HOHHOro oOOMeHa MyTEM
COCTaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHI,



M3TOTABJIMBATH MOJICITH MOJICKYJI OPTaHUYECKUX BEIISCTB JJI WIUTFOCTPAINHU
X XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAIC)KHOCTh M3yYCHHBIX
OPTaHMYECKHX BENMIECTB TO WX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne COeIWHEHWH, JaBaTh WM Ha3BaHUSA [0 CHCTEMATHUYECKOH
HomeHkiatype (IUPAC) m npuBOIUTH TpPUBHAJIbHBIC Ha3BaHUS JJIS OTACIbHBIX
NpeCTaBUTENICH OpPraHNYeCKUX BeIIecTB (3TWUIICH, alleTHJICH, TOJIYOJI, TJIHUICPHH,
STWJICHTJINKONb, (EHOJ, (GOopManmbICTH/l, aneTaabJCeTHJ, aleTOH, MypaBbHHASI
KHUCIIOTa, YKCYCHAsI KUCIIOTa, CTeapUHOBAs, OJIEMHOBAS, MATbMUTHHOBAS KHUCIIOTHI,
TJIAIWH, aJaHvH, MalbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IMPEH, XJIOPOIPEH,
CTHPOJI ¥ IPYTHE);

chOpPMHUPOBAHHOCTh YMEHHUS OMNPENENsATh BHJI XHMHUYECKOW CBSI3U B
OpPraHWYECKUX COCAMHCHUAX (KOBAJICHTHAas W WOHHAs CBSA3b, OG- U T-CBS3b,
BOZOPOIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh TIOJOKEHUS TEOPUU CTPOCHHSI
opranndeckux BemecTB A. M. ByTiepoBa st 00bSICHEHHUS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

chOpPMHUPOBAHHOCTh ~ YMEHHW  XapaKTEPU30BaTh  COCTaB,  CTPOCHHE,
bu3nUecKre W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPTAaHMYECKUX BEIIECTB. aIKAHOB, ITUKIOAIKAHOB, aJIKCHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTHYECKUX YTIJIEBOJAOPOJIOB, CIUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOSTNHEHUN U
aMHHOB, aMHHOKHCJIOT, O€JIKOB, YrieBOoA0B (MOHO-, JH- M IOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXKAY HHMH  yYPaBHCHHUSIMHU
COOTBETCTBYIOIIUX XWMHUYECKUX PEAKIUA C WCIOJB30BAHUEM CTPYKTYPHBIX
bopmy;

chOpPMHUPOBAHHOCTh yMEHHS TMOATBEP)KIAaTh HAa KOHKPETHBIX TpHUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHWYECKUX COCTMHEHHUHA OT
KPaTHOCTH ¥ THIIA KOBAJICHTHOM CBsI3U (G- M T-CBSI3U), B3aUMHOT'O BIIUSHUS aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOTHOTO
celpbsi  (He()Th, NPUPOTHBIA Ta3, Yrojib), CIOCOOBI €ro TmepepadoTKh U
MPAKTUIECKOE IPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJACHHS CUCTEMON 3HAHMA O €CTeCTBEHHO-HAYYHBIX
METO/IaX TO3HAHWS — HAOTIOMICHUH, U3MEPEHUU, MOJICITUPOBAHHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS TIPUMEHSTH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHUS MIPUMEHSTh OCHOBHBIE oreparuu
MBICITUTEIIBHON JIESITeTbHOCTH — aHaJdu3 W CHHTE3, CpaBHEHHE, OOO0OIIeHHE,



CHUCTEMATH3allUI0, BBISBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€M — ISl M3yYEHHS
CBOMCTB BE€IIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTb YMEHHUII: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMHU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaIbHOrO €JAMHCTBA MUPA,
HCIIOJIb30BaTh CHUCTEMHBIC 3HAHHS MO OPraHUYECKON XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTb YMEHHU: MPOBOJUTH PACUYETHl MO XUMHUUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUYECKUX PEaKIHUM C UCIOIb30BaHUEM (PU3MUECKUX
BeinunH (Macca, 00OBEM Ta3oB, KOJHMYECTBO BEIISCTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI. PACUE€Thl MO HAXOXKICHUIO XUMHUUYECKOU
(dbopMyJibl BEHIECTBA MO WM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AHAIIM3UPOBATH U OLEHUBATH
C TMO3WIMH  BKOJOTHMYECKOM  O€30MacHOCTH  MOCIEACTBHS  OBITOBOM U
MPOU3BOJACTBEHHONW JIEATEIBHOCTH YeJOBEKa, CBSI3aHHOM C mepepaboTKoOM
BEILIECTB, UCIOJIL30BaTh MOJYYEHHbIE 3HAHUS JUIsl IPUHATHUS TPAMOTHBIX PEIICHUN
npoOJieM B CUTYyaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUI: CaMOCTOATENBHO TUIAHUPOBATh U TMPOBOJIUTH
XAMUYECKUH OSKCIEPUMEHT (IMONyYeHHEe W W3YYEeHHE CBOWCTB OpPraHMYeCKHX
BEILIECTB, KAYECTBEHHBIE pEAKIMU VYTIEBOJOPOJIOB pPA3IMYHBIX KJIacCOB U
KHCJIOPOJICOJCPIKAINX OPraHUUYECKUX BEIIECTB, PEIICHHUE SKCIIEPUMEHTAIBHBIX
3aay 10 PACIIO3HABAHMIO OPraHMYECKUX BEIECTB) C COONIIOJACHHEM IPABUII
0e30macHOro OOpallleHHs] C BEIIeCTBAMU U JIA0OPATOPHBIM 00OPY/IOBAHHEM,
dbopMynupoBaTh 1€Nb UCCIEAOBAHUS, MPEJACTABIAThH B pa3lIudHON (dopme
pe3yAbTAThl FKCIIEPUMEHTA, aHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD,

c(hOpMUPOBAHHOCTh YMEHHUI:

coOJo1aTh MpaBUiia SKOJOTHYECKU 11eIeCO00Pa3HOro MOBEICHUSI B OBITY U
TPYIOBOU JEATENILHOCTU B IEJSIX COXPAHEHHUSI CBOETO 3J0POBBS, OKpYKarolen
MPUPOJTHOM CpPebl U TOCTUKEHUS €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBHS Ha JKHUBBIE OPraHU3MBI
ONpEIeIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIc Tokazatens 11K

aHaJIM3UPOBAThH 11€JI€CO00PA3HOCTh MPUMEHEHHUS OPraHWYeCKHX BEIISCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUS] COOTHOIIECHUS PUCK-TI0JIb3a,;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBIA MOUCK
XAMUYECKON HH(POPMAIK B PA3IMYHBIX UCTOYHHUKAX (HaydHas U ydeOHO-HaydHAas
JUTEepaTypa, CpelcTBa MacCoBOUM uHpopMmanuu, UHTEepHET U Apyrue), KpUTHUSCKH
aHAJIM3UPOBATh XMMUUYECKYI0 UH(POpPMAIUIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTABJIECHHON y4eOHOU 3a1a4ei.



11 KJIACC

[IpeameTrHble pe3ynbTaThl OCBOECHHS Kypca «OOImass U HeopraHudeckas
XUMUSI» OTPaKaroT:

c(OOPMHUPOBAHHOCTh TPEJACTABICHUM. O MaTepUAIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX W II03HABAEMOCTH SIBJICHUM MPUPOALI, O MECTE€ W 3HAYCHUU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJidi B OOECHEUYCHUU YCTONYHBOTO
pa3BUTHS, B PEHICHHH MPOOJIEM HKOJOTHYECKOM, SHEPreTHYECKON M TMHUIIEBOM
0€30MMacHOCTH, B PAa3BUTUH MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX
HWCTOYHUKOB SHEPTUM, B OOECTICYECHUM PAITMOHATBLHOTO MPHUPOIONOJIH30BaHNUS, B
dbopMuUpOBaHUU MUPOBO33PEHUSI M OOIIEH KyJIbTypbl 4YelOBEKa, a TaKke
AKOJIOTUYECKU OOOCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3J0POBBIO M IPUPOTHOMU
cpene;

BIIaJICHUE  CHUCTEeMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIJIOYaET.
OCHOBOMOJIAralIIue TMOHATHS — XHUMHUYECKUWA DJJIEMEHT, aToM, SApPO aroMma,
M30TOIIBI, AJIEKTPOHHAs 000JI04YKa atoma, S-, P-, d-aToOMHBIC OpOMTAIN, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUSI aToMa, TUOpUAM3alMs aTOMHBIX OpOUTAalield, HOH,
MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPUIIATENIBHOCTh, CTENEHb  OKHUCJICHUS,
XHUMHYECKasi CBsA3b (KOBaJicHTHAs, MOHHAs, MeETaJIndecKas, BOJOPOIHAs),
KpUCTaJUTMYecKass peméTka, XUMHYEeCKas peakiys, pacTBOpP, DSJICKTPOJIHTHI,
HERJICKTPOJIUTHI, DJICKTPOJUTUUYECKAS JTUCCOIMAILUs, CTENEHb JIHCCOLMAIINH,
BOJIOPOJHBIM TIOKa3aTedb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBOU 3PeKT
XUMHUYECKOU PEAaKIUU, CKOPOCTh XMMUYECKON PEaKIINU, XUMHUYECKOE PABHOBECHUE;
TEOPUH W 3aKOHBI (TEOPHS SJIEKTPOJIMTHYECKOM IHUCCOIUAIMU, IEPHOIUYCCKUN
3akoH JI.1. MenneneeBa, 3ak0OH COXpaHEHUS MACChI BENIECTB, 3aKOH COXPAHEHUS U
MPEBpAICHUs SHEPTUH MPU XUMHUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN SI3BIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHWS, JIGKAIIME B OCHOBE IOHUMAHUS
MPUYUHHOCTH M CHCTEMHOCTH  XHMHYECKHX  SBJICHUM,  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJSIPHOM H
HAJIMOJIEKYISIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHHW3MaX XUMHYECKHX
peakiuii, TEePMOJAMHAMHYCCKHMX HM KHHETHYECKHX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpaxX M AHCIEPCHBIX CHCTEMAaXx;
(hakTOJIOTMYECKHE CBEJECHUS O CBOWCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM
MCIIOIb30BaHUU BaXKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATENIbHOCTA  4YeNlOBEKa, OOIMMX  HAyYHbIX  NOPUHIUIAX  XHMHYECKOTO
MIPOU3BOJICTBA,;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIATh XapaKTePHbIC MPU3HAKU TMOHSATHUH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIONIUE MOHSATUS MPU
OTIMCAaHUHU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUH,



c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJIb30BATh XUMUYECKYH) CHUMBOJIUKY JIJIsi
cocTaBieHuss (OpMyNn BEIMIECTB M  ypPaBHEHUM XUMHUYECKUX  PEaKIIUH,
cucreMatndeckyro HomeHkIatypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
BELIECTB,;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XAMHYECKUX JJICMEHTOB B COCIUHCHUSX, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHASI,
WOHHAs, MeTaJUIMYecKas, BOJOPOIHAs), THUI KPUCTALIUYCCKOW PEMETKH
KOHKPETHOI'O BELIECTBA,

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHITH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHUYECKOW CBS3M W THUIMA KPUCTAJUIMUYECKOW pEMIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMsI KOBAJICHTHOU CBSI3H,

c(hOpMUPOBAHHOCTb  YMEHUH:  KJIaCCUPUUUPOBATh.  HEOPTraHUYECKHUE
BEIIIECTBA 10 MX COCTABY, XUMUYCCKUE PEAKIIMH O PA3IMIHBIM NpHU3HAKaM (d4UCITY
U COCTAaBy pearupyroliux BEMIECTB, TEIUIOBOMY 3(h(eKTy peakuuu, U3MEHEHHIO
CTENEHEW OKHUCICHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTajauzaTopa u
APYyTHE); CaMOCTOSATEIIPHO BBIOUPATh OCHOBAHUS M KPUTEPUH JUTS KIACCU(PUKALUN
M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHUS PACKPBIBATh CMBICT MEPUOIUUYECKOTO 3aKoHa /I,
N. MenneneeBa U IEeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHMHYECKUX DJIEMEHTOB II€PBOrO—YETBEPTOr0 NEPUOIOB
[Tepunoauueckoii cucrembr .. Menneneena, HCIIONIB3ys]  TOHATHA
«IHEPIeTUYCCKHE YPOBHUY», «IHEPreTUYCCKHE IMOJYPOBHU», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YXKJIEHHOE SHEPreTUUYECKHUE COCTOSHUSI aToma,
OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB M HX
coequHeHMM 1o mnepuogaM u rpynnam Ilepuogmueckorr cucremsr . N
MenneneeBa, BaJICHTHbIE BO3MOYKHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHMSA
HX DJIEKTPOHHBIX 000JI0YEK;

C(OPMUPOBAHHOCTh yYMEHHWH: XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKHE  CBOMCTBA  BEIIECTB  PA3JWYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYLIECTBOBAHUE T€HETUYECKOM CBA3M MEXKIAY HEOPraHMUYECKUMH BELIECTBAMU C
MOMOIIBI0 YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKNX PEAKINIM;

c(hOpMUPOBAHHOCTh yMEHHUS PACKPBIBATh CYIIHOCTh.  OKHUCIHUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca
ATUX peakIui; peakluuii MOHHOrO0 OOMEHa NMyTEM COCTABJICHUS WX IMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWW;  peakuuid  TUAPOJU3a;  PeaKkuui
KOMILTeKcooOpa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XAMHYECKUX PEAKIHMA C yU4ETOM HMX JDHEPTETUYCCKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMHUYECKOW pEeakIMi B 3aBHUCHUMOCTH OT pPa3IuIHBIX
(bakToOpoB, a TAaKXKEe XapaKTep CMEMICHUS XUMUISCKOTO PAaBHOBECHUS MO BIUSHHEM
BHelNIHUX Bo3aewcTBuid (mpunnun Jle [larense);

cOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIHIH,
JeXalye B OCHOBE NPOMBINIIEHHOTO TOMYyYEHUsS CEPHOW KHUCIOTHI, aMMHAKa,
oOIue HaydHbIE TMPUHIHINBI XUMHYECKUX TPOU3BOJICTB; IEIECO00PA3HOCTH
MIPUMEHEHHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBINUICHHOCTH W B OBITY C TOYKH
3peHUsT COOTHOIICHHSI PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHMA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHWM TPUPOIBI — HAOMIOAEHNEe, HW3MEpPEHHe, MOJACIUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN ), UCTIOJIB3YEMBIX B €CTECTBCHHBIX HayKax,
YMEHHS PUMEHSATH 3TH 3HAHUS MPH YKCIIEPUMEHTAIHLHOM HCCIICTOBAHUH BEIECTB
U s OOBSICHEHWS XWMHYCCKUX SIBJICHHH, HWMEIONMX MECTO B TPHUPOJE,
MPAKTUIECKOHN JESITEIILHOCTH YeJI0OBEKA M B TIOBCETHEBHON KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
MOHATUSAMHU W TIPEJCTABICHUSMU NPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB IS
00J1ee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAITBHOTO €IMHCTBA MHPA,;

cOpPMHUPOBAHHOCTh YMEHHUS TPOBOAWTH PACUETHI. C HCIOJIB30BAHUEM
MOHATHI «MaccoBasi JOJS BEIIECTBA B PAacTBOPE» U «MOJISIpPHAS KOHIIEHTPAITUS»,
Macchl BEIIECTBAa WM 00BbEMA Ta3a Mo U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3¢ @dexra
peaknuu; 3HAYEHUS BOJOPOIHOTO TOKA3aTels PAacTBOPOB KHUCIOT W IIEIOYEH ¢
U3BECTHOW CTETECHBIO JMCCOIUAIMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOIYKTa PEAKIINH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJE PacTBOpa C
omnpeacaEHHON MacCOBOM J10Jiel pacTBOPEHHOIO BEIIECTBA WM JIaHO B M30BITKE
(MMeeT TpUMeECH); JONHM BBIXOJA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHUI. CaMOCTOSTENIBHO TUIAHUPOBATh M TPOBOIUTH
XAMHAYECKUH  JKCIepUMEHT  (MpOBEIECHUE  peakIMii  HMOHHOTO  OOMEHa,
MOTBEPXKACHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OMpE/IeICHIE
CpeIlbl PpacTBOPOB BEIIECTB C TOMOIIBID WHIWKATOPOB, W3YUYCHHUE BIUSHHUS
pasnuUYHBIX  (AaKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMu, pPEIICHHUE
OKCIIEPUMEHTANIBHBIX 3a7ad 1Mo TemaMm «MeTtamme» U «Hemetamib») ¢
coOJroIeHueM MpaBuil 0€30MaCHOr0 OOpaIleHus C BEleCTBaMU U JIa0OPaTOPHBIM
obopynoBanueM, (QopMyIupoBaTh II€db HCCIEIOBAHUS, MPEJICTABIATh B
pasnuuHON (opMe pe3yIabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH WX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTb YMEHHMII: COONIOAATh MPaBUIa MOJIb30BAHUS XUMUYECKOM
nocynod u aabopaTOpHBIM 00OpyAOBaHUMEM, OOpalleHUs C BENIECTBAMHU B
COOTBETCTBUM C HHCTPYKIIUSIMU IO BBIMOJHEHUIO JTA0OPAaTOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€IeCO00pa3HOTrO TMOBEACHUS B OBITY W TPYJIOBOU
JESTENIbHOCTU B LIETSAX COXPAHEHUsI CBOETO 3JI0POBBS, OKPYKAIOUIEH MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHYECKOTO JIEUCTBUSL HA YKUBBIE OPTaHU3MBI OMpPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHKUMAas cMbIc nokazarens 11/K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA MOUCK
XHUMUYECKON HH(POPMAIMK B PA3IMYHBIX UCTOYHUKAX (HaydHas U ydeOHO-HaydHas
JUTEepaTypa, CpelcTBa MacCoBOM uHpopmanuu, UHTEepHET U Apyrue), KpUTHUSCKH
aHAJIM3UPOBATh XUMUUYECKYI0 UH(POpMAIUIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTABJIECHHON y4eOHOU 3a1auei.
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Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuectBo yacon DJIEKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM nu¢poBbIe
Ne n/m P Kontpoabsubie | IlpakTnueckue (ncpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue atoMa. Ileproanueckuii 3akoH
11 u Ilepuoanueckas cucteMa XUMUYECKUX 9
sneMmeHTOB J. 1. MeHneneena
12 Crpoenue BemiectBa. MHOT0OOpasue 11 1
BELIECTB
13 XUMHUYECKUE PeaKIiu 19 1 3
Hroro no pazneny 39
Pa3gen 2. Heopranuveckasi XuMusi
2.1 Hemeramms 31 1 3
2.2 Meranibl 23 2
Hroro no pazneny 54
Pa3nen 3. Xumus u Ku3Hb
31 Mertobl T0O3HaHUS B XUMUU. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8







IHOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoJsbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypcebl

IIpenmeT u 3HaYeHUE OPraHUYECKON
XUMUH, TIPEICTABICHUE O MHOTOOOpa3uu
OpraHUYECKUX COCIUHEHUN

DJIEKTPOHHOE CTPOEHHE aToMa Yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOYKHOCTH aTOMa yriepo/ia

XuUMHUECKas CBS3b B OPraHUYECKUX
coenuHeHUsX. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOU CBSI3H, CIIOCOOBI pa3phiBa
CBsI3EH

Teopust CTpOEHHUSI OPraHUYECKUX
coenuHeHuil A. M. byrieposa

Bunsl u3omepun: cTpyKTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE

3P QEeKTH B MOJEKYIaxX OPraHN4eCcKuX
COEIMHEHUN

[IpeacraBnenue o KiaccuGuKauy U
cucrematrueckas Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIECTB

Knaccugukarus peakiuii B opraHn4eckon
XUMUH




CucreMmarusanvs U 0000IeHUE 3HAHUN 110
TEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIa, HOMEHKIIATypa U H30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

10

dusznueckre 1 XUMUYECKHE CBOIICTBA
aJIKaHOB

11

Haxosx1eHue alkaHoB B IPUPOJIE.
CriocoObI mosTyueHHs ¥ IpUMEHEHHE
aJIKaHOB

12

[MuknoankaHsl: o0mas Gopmyna,
HOMEHKJIATypa ¥ U30MepHus, 0COOCHHOCTH
CTPOCHHUS M XUMUYECKHX CBOUCTB, CIIOCOOBI
MOJIy4YEeHHUSI U IPUMEHEHUE

13

Pemenue pacu€rubix 3amad Ha
OTIpe/ielIeHUE MOJIEKYIIIPHON (hOPMYIIBI
OpPraHUYEeCKOI0 BEIIECTBA M0 MaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIIUX B €ro
cocras. CucrteMaTusaius 1 0000IIeHIE
3HAHUM TI0 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
¢dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI.
CtpykTypHas U IKC-TPAHC-U30MEPUs
AJIKEHOB

15

du3nyecKkrue U XUMHUUECKHE CBOIICTBA
ankeHoB. [IpaBuno MapkoBHUKOBa




CriocoObI mosTyueHHs ¥ IpUMEHEHHE

16
AJIKEHOB
[Tpaktuyeckas padora Ne 1 o teme

17 "[lony4yeHue sTHIIEHA U U3yUEHHUE €TO
CBOMCTB"
Pemenue pacu€rHbix 3amad Ha

18 OTIpe/ielIeHUE MOJIEKYIIIPHON (hOPMYIIBI
OpPraHUYECKOT0 BEIIECTBA
AnkanueHsl: COnpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIUPOBaHHbIE.
OCOOEHHOCTH AIIEKTPOHHOTO CTPOSHUS

20 XUMHYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoObI mosTyyeHHs ¥ IpUMEHEHHE
aJIKaIn€HOB
AJKHHBI: TOMOJIOTUYECKHN psizl, 001as

99 ¢bopmyna, HOMEHKJIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
¢du3nveckue CBOWCTBA

23 XHUMHYECKUE CBOMCTBA aJIKNHOB

24 KauecTBeHHBIE peaKIMM Ha TPOHHYIO CBSI3b

o5 CriocoObI mosTyyeHHs ¥ IpUMEHEHHE
AJIKUHOB

26 Pemenue 3aga4: pacy€rsl 110 ypaBHEHUIO
XUMUYECKON peaKiuu

97 Cuctemaru3zanus u 00001IeHNEe 3HAHUN TIO
TeEMe

28 ApeHBI: TOMOJIOTHUECKUH psifI, oO1as




¢dbopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH30I1a U TOJIyou1a, UX (U3NYECKHe
CBOMCTBA

XUMHUYECKUE CBOMCTBA apEHOB. PEAKLUU

29
3aMeIIeHus
XHUMHUYECKUE CBOMCTBA apEHOB. PEAKLUU

30 MIPUCOCTUHEHMS, OKUCIICHHE TOMOJIOTOB
OeHzona

31 OCOOEHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa
Pemenue pacu€rubix 3amad Ha

32 OTIpe/ie]IeHuE MOJIEKYJISIPHON (hOPMYIIBI
OpPraHUYeCKOTO BEIECTBA

33 CriocoObI mosTyueHHs ¥ IpUMEHEHHE
apeHoB

34 ['eneTrueckast CBSI3b MEXAY pa3IMYHBIMU
KJIacCaMU YIJIeBOI0POIOB
Pacuérbl 0 ypaBHEHUSAM XUMUYECKHUX

35 peakiuii. CuctemaTu3arys 1 00001eHe
3HaHUH 110 TeMe

36 [Tpupoausiii ra3. [lonytHble HETAHBIE
rassl

37 KaMeHHBI# yrosib U MpOIyKThI €T0
nepepaboTKu
Hedtpb 1 cnocoOsI €€ nepepaboTKu.

38 [TpumeHeHne MPOAYKTOB MepepaboTKH

HepTH




39

I'eneTnueckas CBA3b MCKAY pa3JIMYHbIMU
KJIacCaMH YIrjIi€BOAOPOIAOB

40

["anoreHonpon3BOAHBIE YITIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEeaKLIUU
3aMEIEHUs TajJoreHa

41

JlelicTBHe mIea04YEH Ha
raJIOreHIIPOU3BOAHBIE. B3anMonencreue
JUTajoreHaJIKkaHOB ¢ MarHUEM U IIMHKOM

42

Cucremarusanus 1 0000IIeHNE 3HAHUN 110
pazneny "YrieBo1opoasl”

43

KonTtponrsHas pabota o teme
"YrieBoaopoasr”

44

[IpenenpHBIE OJHOATOMHBIE CIIUPTHI:
rOMOJIOTHYECKUH psif, oOmas ¢popmyna,
CTPOCHHUE MOJIEKYJI, H30MEpPHH,
HOMEHKJIaTypa, Kiaccuukarms,
(busznyecKue CBOCTBa

45

XUMHUYECKHE CBOMCTBA MPEAEIIbHBIX
OJHOATOMHBIX CIIMPTOB

46

CriocoObI mosTyyeHHs ¥ IpUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

47

ITpocTslie 3¢hupbl: HOMEHKIIATYpa U
nU30Mepusi, 0COOCHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOMCTB

48

MHOFO&TOMHHG CHI/IpTBI: OTHUJICHI'JIUKOJIb U
F.HI/II_[epI/IH, ux (bmnqecxue U XUMHWYCCKUC
CBOICTBA

49

CriocoObI mosTyyeHHs ¥ IpUMEHEHHE




MHOT'0aTOMHBIX CITUPTOB

@DeHOJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHE

50 B
cBoiicTBa. TokCHYHOCTH (peHoa

o1 XuMHUUecKre CBOKCTBA (peHona

59 CriocoObl mosTyyeHHs ¥ IpUMEHEHHE
denomna
ITpaktuyeckas padora Ne 2. Pemenue

53 HKCTIIEPUMEHTANIBHBIX 3314 110 TEME
"Cnupts! u penomnsr"

54 Cuctemaru3zanus 1 00001IeHNEe 3HAHUN TIO
TeMe
ANbIETubl ¥ KETOHBI: AJIEKTPOHHOE

55 CTpOCHHE KapOOHWIBHOM TPYIIIIHI;
rOMOJIOTHYECKHUE psibl, 00mas popmyia,
M30Mepusl 1 HOMEHKJIaTypa

56 Anbaerupl ¥ KETOHBI: (pU3nvecKue
CBOMCTBA; peaKIMK MMPHUCOECTNHEHHS

57 Peakiiuy OKMCIIEHUS U KaYeCTBEHHbBIE
peaKIuu anbaeTua0B U KETOHOB

58 CriocoObI mosTyyeHHs aibJIeTU0B U
KETOHOB
OHOOCHOBHBIE MTpe/IeNIbHBIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS MX
MOJIEKYJ

60 W3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nuecKkue cBoicTBa

61 XHUMHYECKUE CBOMCTBA NPEIEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCIIOT




62

OcoOeHHOCTH CBOMCTB MypaBbUHOM
KHUCIOTHL. MHOrooOpa3ue kapOOHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOMCTB: HETIPEEIbHBIX U
apoOMaTUYEeCKHX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu BhICIINX
KapOOHOBBIX KUCIIOT

64

[TonsTre o MpOU3BOJHBIX KapOOHOBBIX
KHCJIOT

65

CriocoObI mosTyyeHHs ¥ IpUMEHEHHE
KapOOHOBBIX KUCIIOT

66

CroxxHbIe 3(DUPBI: TOMOJIOTUYECKHUHA PSIIL,
oOmras opmyna, u3oMepus 1
HOMEHKJIaTypa

67

dusznueckre 1 XUMUYECKHE CBOIICTBA
3¢upoB

68

Pemenne pacy€rHbIX 3a1a4: 110 YPaBHEHUIO
XUMHUYECKOHN PEaKLUU, Ha ONPEICIICHUE
MOJIEKYJISIPHOHM (POPMYIIBI OPraHUYECKOTO
BEILIECTBA

69

ITpaktuyeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIBHBIX 33734 110 TeMe
"Kap6oHnoBsie kucnoThl. CroxHbIE 3UPHI"

70

Kupsr: crpoenue, puznueckue u
XUMHUYECKHUE CBOMCTBA (THIPOJIH3)

71

Oco0eHHOCTH CBOWCTB KUPOB,
CO,Z[ep)KaH_[I/IX OCTAaTKAU Here,Z[eJIbHBIX




KUPHBIX KUCIOT. JKupsl B ipupoe

MBpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHMCJIOT, UX Morolee nerictsue. [lordaTue o

7 CUHTETHUYECKUX MOIOIUX CPEICTBAX
(CMO)
I'eneTnyeckas CBSI3b YIICBOJAOPOJIOB U

73 KHCIIOPOICOACPKAIUX OPraHUIECKIX
BCILICCTB

74 Pacuérhl 0 ypaBHEHUSAM XUMUYECKHUX
peaxkuui

75 CucreMaru3anus 1 0000IIeHUE 3HAHUI 10
TeMe
OO01mas XxapakTepuCTUKa YIrIeBOJAOB U

76 KiaccuuKaIys yriaeBooB (MOHO-, IH- U
MOJTUCAXaAPHJIbI)

77 Monocaxapusl: pusnyeckue cBoicTBa U
HAXO0XJICHUE B IPUPOJIC

78 [Ipumenenue riarKo3sl, €€ 3HaYCHHUE B
KHU3ZHEJEATEIILHOCTH OpraHu3Ma
Jlucaxapuibsl: caxapo3a, MaibT03a U

79 nakro3a. HaxoxaeHue B mpupoje u
MPUMEHEHHE JUCaXapuIOB
[Tomucaxapuapl: CTpOSHUE MAKPOMOJIEKYII,

80 (buznyecKre U XUMUYIECKUE CBOWCTBA,
MIPUMECHEHHE

81 [TonsTre 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacuerHbIx 3a1a4 Ha

OmpCACIICHUC NOJIM BbIXOAa MPOAYKTA




pCakuun OT TCOPECTUICCKU BO3SMOXKHOTO

83

Cucremarusanvs u 0000IeHYE 3HAHUN 110
pazneny

84

KonTtponrsHast pabota o teme
"Kucnopoaconepskamiye opraHu4ecKue
COEIMHEHUS

85

AMUHBL: KIaccu(UKaIys, CTpOCHHE
MOJIEKYJ, o0mas popmyina, u3oMepus,
HOMEHKJIaTypa 1 (pU3HUecKue CBOMCTBA

86

XUMHUYECKHE CBOUCTBA aT(PaTUIECKUX
aMUHOB

87

AHWIMH: CTPOCHUE aHWIMHA, 0COOCHHOCTH
XUMHUYECKUX CBOUCTB aHWJIMHA

88

CriocoObI mosryueHHs 1 IpUMEHEHHE
ann(paTHYECKIX aMHHOB

89

AMUHOKHCIIOTBI. HOMEHKJIATypa 1
nzomepusi, pusndeckre CBONUCTBA.
OTnenbHbIEC IPEICTABUTENH O
aAMHHOKHCIIOT

90

XUMHYECKHE CBOIICTBA aMHHOKHUCIIOT, UX
OHOJIOTHYECKOE 3HAUEHNE aMHUHOKHCIIOT.
CuHTE3 U THAPOJIN3 TENTUIOB

91

benku xak npupoaHbIe OTUMEPHI;
CTPYKTYpHI OCJIKOB

92

XUMHUYECKHE CBOIICTBA OEIKOB

93

AzoTcoaepxalue reTepouuKInIecKie
COCIUHCHMUA. HYKHCI/IHOBBIC KHCJIOTBI.
COCTaB, CTPOCHHE U OMOJIOTHYECKas POJIb




94

ITpaktuyeckas padora Ne 4. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"A3oTcoaepxaliue OpraHuueCcKue
COEJIMHEHUS

95

ITpaktuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Pacnio3HaBaHMe OpraHMYECKUX
coeIUHEHUN "

96

KonTtponrHas pabota o teme
"A3oTcoaepxalliue OpraHuuecKue
COEJIMHEHUS

97

OcHOBHBIE IOHATUSL XUMUH
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN U
METO/Ibl UX CUHTE3a —II0JIUMEPU3aLUs U
MIOJIMKOHACHC AU

98

[Tnactmaccesl. YTunuzanus u nepepadoTka
IIJIaCTUKA

99

DnacToMepsl: HaTypaJbHBIN
CHUHTETHUYECKUE KayuyKu. Pe3una

100

BoiokHa: HaTypalbHbIE, HCKYCCTBEHHBIE,
cuHTerndyeckue. [lonumepsl crienuaabHOTrO
Ha3HA4YCHUS

101

ITpakTuyeckas padora Ne 6. Pemenue
AKCMIEPUMEHTATBHBIX 3a7a4 IO TeMe
"Pacno3HaBaHHE IJIACTMACC U BOJIOKOH"

102

O06o0uieHre U cuCcTeMaTU3aIUs
U3Y4YEHHOI'0 MaTepuaia 1o TeMe
"BpicokoMOJIEKYIApHBIE COETUHEHUS "




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KJIACC

KoanuectBo yacon DJIEKTPOHHbIE
No ara ngposbie
n/n Tema ypoxa Bcero Konrponubie | IMpakririeckite i»yqeﬂnﬂ :)Iﬁ;)bal;OBaTeJILHLIe
padoThI padoThI pecypesI
1 Atom. CocTaB aTOMHBIX A11ep. XUMUYECKUI 1
anemeHT. M3oromnsl
9 CTpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YUCIa
3 Kraccudukarysi XUMUYECKHX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTsI)
4 Pacripenienenue 31eKTpoOHOB 110 aTOMHBIM 1
opOuTAIAM
DNEeKTPOHHBIE KOH(PHUTYpalluu aTOMOB
S) 3JIEMEHTOB B OCHOBHOM U BO30YKAEHHOM 1
COCTOSIHUU
6 DNeKTPOHHBIE KOHPHUTYpALUU HOHOB. 1
DNEeKTPOOTPULIATEILHOCTD
Ilepuoanueckuit 3axoH u Ilepuonuueckas
; chcTeMa XUMUYECKUX 3jieMeHToB JI. W. 1
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
8 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH 1
IIPOCTBIX M CJIOKHBIX BELIECTB 10 TpyIIaM U
nepuoam
9 Cuctemaru3zanus u 00001IeHNE 3HAHUN TIO 1




TEMC

10

Bunpel xummdeckoit cBsa3u. MexaHu3MBbl
00pa3oBaHMS KOBAJIEHTHOU CBSI3U.
BonoponHas cBsi3b. MexMoneKynsipHble
B3anMMOJICHCTBUS

11

BaJIeHTHOCTB U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

12

HpeI[CTaBJICHI/IH O KOMIIJICKCHBIX
COCIMHCHUAX. COCTAaB U HOMCHKIATypa

13

BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOIO CTpOeHUs. THIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

14

[ToHATHE O AUCTIEPCHBIX CHUCTEMAX.
IIpencrasnenue o0 KOJJIOUIHBIX pacTBOpax

15

HcTuHHBIE pacTBOPHI: HACBILIEHHBIE U
HEHACBILEHHBIE, PACTBOPUMOCTD.
Kpucrannoruapatsl

16

CriocoObI BEIpaKEHHS KOHIICHTPALUT
pacTBOpoB

17

Pemenne 3amay ¢ HCOJIb30BAHUEM TTOHATHI
""MaccoBasi 10Jisi paCTBOPEHHOTO BEIlIECTBA'
"MoJIsIpHas KOHUEHTpaus"

18

Knaccugukarus 1 HOMEHKIATypa
HEOPraHMYeCKUX BEIIECTB

19

Cucremarusanvs U 0000IeHHE 3HAHUN 110
TEME




20

KonTtponsHas padora no temam "Crpoenue
atoma. Ileproauyeckuii 3aKkoH 1
Ileproauueckas cucTeMa XUMHUYECKUX
anemenToB Jl. 1. Menneneesa”, "Crpoenue
BeliecTBa. MHOroo6pasue BemiecTs”

21

Knaccugukarms XuMHUUECKIX peakuuii B
HEOPraHU4ECKOU U OPraHUYECKON XUMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS DHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

22

TernnoBblie 3 HEKTH XUMUYECKUX PEAKIIHA.
TepMoxuMuyeckue ypaBHEHUs

23

Brruncnenus 1o ypaBHeHUIM XUMHYECKUX
peaKkuuii ¥ TEPMOXUMHUYECKUM YPAaBHEHUAM

24

CKOpOoCTh XMMHMUYECKOHN peaklny, eé
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanu3s u xatanusatopbl

25

I'oMoOreHHbI€ ¥ reTepOreHHbIE peaKIuU

26

[TpakTuyeckas padora Ne 1 o teme
"BnusiHue pa3nu4HbIX (PaKTOPOB HA
CKOPOCTbh XUMHUUYECKOU peaKIuu'

27

OO6patumble 1 HEOOpATUMBbIE PEAKIIUH.
XHUMHYECKOE PAaBHOBECUE

28

[TpakTuyeckas padora Ne 2 o teme
"BnusiHue pa3nu4HbIX (AaKTOPOB HA
10JIO)KEHNE XMMHUUYECKOTO paBHOBeCUs "

29

DnektponuTrdeckas guccounanus. CuabHbie
U cia0bie AMeKTpouThl. CTeneHb




Jucconmanuuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bogopoausiit mokazatens (pH)
pacTBopa

31 I'mpoponns coneit. Peakuuu, nporekaromue B
pacTBOpax 3JIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme

32 "XuUMHUYECKHE PEAKIIMU B paCTBOPaAX
AJIEKTPOJIUTOB"
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHbBIC

33 peakuuu. BaxxHenme OKUCIUTEN U
BOCCTAaHOBUTENHU

34 Meto 31eKTpOHHOTO (3JICKTOHHO-HOHHOTO)
OamaHca

35 DIEKTPOJIN3 PAaCTBOPOB U PACILUIABOB
BELIECTB

36 Pemienue 3a1a4 pa3nuyHbIX THIIOB

37 Pemenwue 3aga4 pa3nuyHbIX TUIIOB

38 CucremaTu3aius ¥ 0000IIeHIE 3HAHUN IO
Teme "' XUMHUUYECKUE peaKkuu'”

39 KonTtponrHas pabota no teme ""Xumuueckue
peakun’
ITonoxxenune HemeraioB B [lepuoanueckon

40 CHUCTEME XMMUYECKUX 3jieMeHToB JI. W.
MeHeneeBa 1 0COOCHHOCTH CTPOEHUS UX
aToMoB. du3nUecKre CBOMCTBA HEMETAIIIIOB

41 Annotponust HeMeTayuioB (Ha mpumepe

KHCJIOpOo/a, cepsl, pocdopa u yriieposa)




Bogopon: nonydenue, pundeckue u

42 XUMHUYECKUE CBOMCTBA. [ napuabl
["anoreHsl: HAX0XKIEHUE B MIPUPO/IE, CIOCOOBI

43 NOJIy4eHuUs1, GU3NUECKUE U XUMUUYECKHE
CBOMCTBA
I"anorenoBoopoabl. Baxneimue

44 KHUCJIOPOJICOAEpKAIUE COETUHECHUS
raJIore€HOB
JlaGopaTopHbIe ¥ IPOMBIIIJICHHBIE CIIOCOOBI

45 [IOJTy4eHUs rajoreHos. IIpumenenue
TaJIOT€HOB U UX COCIUHEHUN
ITpaktuyeckas padora Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Tasorensr"
Kucnopoa: nabopatopHsie u

47 MIPOMBIIIJICHHBIE CTIOCOOBI MOTyYSHHH,
¢dusnueckrue 1 XUMHUYECKre cBoiicTBa. O30H.
IIpuMeHeHne KucIopoaa U 030Ha

48 OKCHIBI ¥ IEPOKCHUIBI

49 Pemenue 3aaa4 pa3InyHbIX TUIIOB
Cepa: HaxoJeHHE B IPUPOJIE, CIIOCOOBI

50 NOJIy4eHuUs1, GU3NUYECKHUE U XUMUUYECKHE
CBOMCTBA

ol CepoBosopo, Cynb(uabl

59 Kucnoponcoaepxaiine COeTMHEHUS CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 ITpaktuyeckas padora Ne 5. Pemenue

SKCIEPUMEHTAIbHBIX 3a7a4 1o TeMe ' Cepa u




€€ coeanuHeHus"

A30T: HaX0X/IEHUE B IPUPOJIE, CIIOCOOBI

o4 NOJIy4eHus1, GU3NUYECKHUE U XUMUUYECKHE
CBOMCTBAa. AMMHUAK, HUTPUJIbI

55 Kucnopoacoaep:xamme coeAMHEHH a30Ta.
OcoOeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpumeHneHne a30Ta U €ro COEAUHEHUN.
A3oTHBIE Y1OOpeHus
docdop: HaxX0KAEHUE B IPUPOJE, COCOOBI

o7 MOJIy4eHuUs1, GU3NUECKUE U XUMUUYECKHE
cBoiictBa. Pochunst u Gochun

58 Oxcunpl hocdopa, pochopconepxarime
kucioThl. Conu GpochopHOit KUCTOTHI

59 [Tpumenenue ocdopa u ero coeTUHEHUH.
dochopHbie y1oOpeHHs
ITpaktuyeckas padora Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe A30T 1
dbocdop u ux coequHEHUS"
Yraepoa: HaXOXKJIECHHUE B IIPUPOJE,

61 AJUIOTPONHbIE MOAU(UKAIUH; PrU3nUecKue u
XMMUYECKHUE CBOMCTBA, MPUMEHEHUE

62 Oxcun yraepona(ll), okenn yriepona(lV),
yrojpHas KUCJIOTa U €€ COJIn

63 Pemienue 3a1a4 pa3muyHbIX THIIOB
Kpemuuii: HaxoXaeHHe B MPUPOJIE, CIIOCOObBI

64 MOJIy4eHus1, GU3NUECKHUE U XUMUUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHEEBast KUCIIOTA,




CHJIMKAThI

IIpuMeHeHne KPEMHUS U €TI0 COCANHEHUMN.

06 CrekJi0, €ro noyyuyeHue, BUbI CTEKIIA

67 Pemenue 3aaau pa3nyHbIX TUIIOB

68 Cuctemaru3zanus u 00001IeHNEe 3HAHUN TIO
teMe 'Hemerasmbr"

69 KonTtponsHas padota no teme "Hemeramisr'"

70 AmnHanu3 pe3yinbTaTOB KOHTPOJIBHOU padoTHl,
KOPPEKIHsI OIINO0K
ITonoxxenue merainos B [lepuoanueckon

71 CUCTEME XMMHYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAJUIOB

7 OO6mue ¢puznyecKkrue CBOMCTBa METAIIOB.
[IpumMeHeHne MEeTaUIOB B OBITY U TEXHHUKE

73 Crnnasel MetasuioB. Koppo3ust Meranios

74 Pemrenne 3aaa4 pa3an4HbIX TUIIOB
DNEKTPOXUMHUUYECKUN psijl HANIPSHKEHUH

75 MeTaiuioB. O0mume crocoObl MOTyUIEeHUs
METaJJIOB
OOm1as xapakTepucTuka Metayios 1A-
rpymisl [leppoandeckon CUCTEMBI

76 XMMHUYECKUX IEMEHTOB. HaTpuii u kaimii:
noJiydeHue, GU3NIecKrue 1 XUMUUYECKHE
CBOJCTBa, IPUMEHEHNE MTPOCTHIX BEIIECTB U
UX COCIMHECHUU

77 Oom1as xapaktepuctuka Metayuios IA-

rpynnsl Ileproanyeckon cucTeMsl




XUMHYECKUX 3JIEMEHTOB. Marauii u

KaJIBIIUI: TIONTydeHue, Pu3nvecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUN

78

KécTtkocTh BOIBI U CTIOCOOBI €€ yCTpaHEHHS

79

ANIOMHUHUH: TIOTydeHue, pusnyeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE

80

AmoTepHbIE CBOICTBA OKCHA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMILIIEKCHI ATFOMUHUS, UX
MIPUMECHEHHE

81

Pemenue 3aa4 pa3jINYHbIX TUIIOB

82

ITpaktuyeckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTtasl I1aBHBIX OATPYII

83

OO0mast XxapakTepHCTHKa METAJIIOB
no6o4HbIX moarpynn (b-rpyrmm)
[Tepuoauyeckoi CUCTEMBI XHMUYECKUX
AIIEMEHTOB

84

dusnyeckue 1 XMUMHYECKUE CBOMCTBA XpOMa
U €r0 COCUHEHUH, UX IPUMEHEHUE

85

Baxwuelimme coeMHEHNs] MapraHia.
[Iepmanranat Kanaus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusnueckue U XUMHUYECKUE CBOMCTBA XKeJie3a
u ero coequHeHui. [lomyuenue u
MIPUMEHEHHE CIUIABOB KeJe3a

87

dusnueckue U XUMHUYECKUE CBOMCTBA MEAU U




€€ COCIMHECHUH, UX IPUMEHEHNE

dusuyeckrue U XUMHUYECKUE CBOMCTBA [IMHKA

88 U €ro COeIMHEHUH, UX IPUMEHEHHE.
['uapOKCOKOMILIEKCHI IMHKA
ITpaktuyeckas padora Ne 8. Pemenue

89 HKCIIEPUMEHTANIBHBIX 33734 110 TeMe
"MerTaisl MOOOYHBIX MOATPyII”

90 Pemienue 3a1a4 pa3nuyHbIX THIIOB

01 O06o01IeHre U CUCTEeMaTU3aIUS U3YYEHHOTO
MaTtepuaia no teme 'MeTamisl”

92 KonTtponrHas padota no teme "Metamibr'”

93 AmnHanu3 pe3ynbTaTOB KOHTPOJIBHOM padoTH,
KOPPEKIHsI OIINO0K
Ponp xumuu B 00ecrieueHuu YCTOMYUBOTO

94 pa3BuTHs yesnoBedecTsa. [lonsTue o
HAyYHBIX METOJaX UCCIIEJOBAHNUS BEIIECTB
HayuHble NpUHLIUITEI OpraHU3aLUuU

95 XMUMHUYECKOTO ITPOU3BO/ICTBA.
[TpombIlIIEHHBIE CTIOCOOBI MOTYYSHHS
BAKHEUILNX BEILIECTB

9% XHUMHYECKOE 3arpsiI3HEHUE OKPYKaAIOLIEN
CpEJbl U €ro NOCIEACTBUS

97 XUMUS U 3I0POBBE YETOBEKA.
JlexapcTBeHHBIE CpencTBa

98 Xumus . Poins xuMun B o0ecrieueHnu
MUILEBOI 0€30MacHOCTH

99 Kocmernyeckue u mapgromepHbie CpecTBa.

BriTtoBasg xumug




XuMHs B CTPOUTENLCTBE. BaxkHeiume

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHaIbI
101 XHMHS B CEILCKOM XO3SHCTBE. 1
Opranudeckrie 1 MUHEpAIbHBIC YIOOpEHUS
102 Cucremaru3anus u 0000IIEHUE 3HAHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOIANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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