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MNOACHUTEJBHASA 3AIINCKA

XyUMHSI Ha YpPOBHE YINIYyOJIEHHOIO W3YYEHUsS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanHusi ywammxcs 10-11 kmaccos.
W3yyenue nmpeamera, pealumzyeMoe B YCIOBUAX JIUDPEepeHIIMpPOBAHHOTO,
npoduiabHOro OOy4YeHus, MpPHU3BaHO OOECHeYnTh O0O0IIe00pa30BATENbHYI0 U
OOIIEKYTbTYPHYIO TOJATOTOBKY BBIIYCKHUKOB IIKOJBI, HEOOXOAUMYIO JUIS
aJanTayuy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLMYME, a TAKXKe IS
MPOJOJDKEHU O0Oy4YeHHUs] B OpraHu3anusx npodeccruoHalbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SABJISIETCS] OJTHON U3 TPUOPUTETHBIX JUCIUTLIMH.

B nporpamme 1o XMMHM Ha3HAa4y€HUE IMpeaMeTa «XUMHUS» MOIydaeT
NOJpOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBUHM C  OCHOBOMOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBIIEHHOCTH L€, CcolepkKaHus,
pe3ysbTaToB OOyueHuss W TpeOOBaHMM K YPOBHIO IOJTOTOBKU BBITYCKHUKOB.
CBHUETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMBIE MPOrpaMMoOil o
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOJUYECKAs, peaju3alusi KOTOpoWh oOecrneynBaeT
IOJlyYE€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, OOLIell cTpaTeruu
oOyueHus, BOCIMTAHUS U Pa3BUTUS 00YJarOIIMXCs CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpOQpuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast pea1ycMaTpuBaeT
OINpEJENICHNE: NPHUHLMIIOB CTPYKTYpPHUPOBAHUS M IOCIEIOBATEIBHOCTH
U3y4eHUs Y4eOHOro Marepuasa, KOJIWYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (DOPMHUPOBAHUIO COJEP>KATEIHHOW OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX IOCTHXKEHHM OOy4yaroluxcs B
paMKax HTOrOoBOM arrectauud B (OpME €IMHOI0 TOCYJapCTBEHHOTO
’K3aMe€Ha N0 XUMUMU.

[TporpamMma asist yrinyOGinE€HHOTO U3yYeHUs! XUMUU:

e YCTaHABIMBAaE€T HMHBAPUAHTHOE MPEAMETHOE COJEpKaHHe, 00sS3aTesIbHOe
JUISL W3Y4YEHUsT B paMKax OTHENbHBIX MpoQuiei, mnperycMaTpuBaeT
pacmpesesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIep>KaTEeNbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT MpPUMEpPHOE pacHpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/araeT MNPUMEPHYI0 TMOCIEIOBATENbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTHUKM MOCTPOEHMS Kypca, BHYTPUIPEIMETHBIX U
MEXXIPEAMETHBIX CBA3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIEJIed U 3a]a4 U3y4EHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME



cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a Takke C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  00ydYaromerocs 1o OCBOCHHIO
COJIep KaHUs IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe MO XUMHUHU IPEAyCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YeHHEM XUMUUM Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3zoBaHus. 3a TMpeaenaMd yCTAHOBJICHHOM MPOTpaMMON 1O  XUMUU
00s13aTeNIbHON (MHBAapUAHTHOM) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeamMeTa
«XuMHS» OCTAETCS BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPENENSIThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBUM ¢ KoHUenTyalbHbIMH mosioxkeHusmMu PIroC COO o
Ha3HAUYCHUHU TIPEIMETOB 0a30BOr0 M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHupoBaHHOTO OOYyYE€HUSI Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YINIYOJIEHHOIO M3Y4YEHHUS HANpaBJIEH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  J3TallOM  MOJYYEHHUS  XUMHUYECKOTO
oOpa3oBaHUs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3alUsAX CPEIHEro Npo(ecCHOHATBbHOTO
oOpa3zoBanus. B 3Toi CBsA3M H3ydeHHE MpeaMeTa «XHUMHsS» OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha pacllMpeHHe U  YIUIyOJIeHHe TEOpPEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUTh
oOyuyeHusi, B TOM YHCJIE C IEPCIEKTUBON MOCIEAYIOUIETr0o NOMYyYEHUS] XUMUYECKOTO
oOpaszoBaHus B opraHuzaiusix npodeccuoHaibHOr0 00pa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBaHuii PI'OC COO K miuaHUpPyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHOM MPOTPpaMMBI CpeAHEro oOIero o0pa3oBaHHS
U3yYEHHE TMpeaMera «XUMHs» OpPHEHTUPOBAHO TAaKXKE Ha pEUIeHUuE 3a/ad
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOyYarolMXcs, Ha (POPMUPOBAHUE Y HHUX
OOLIEMHTEINIEKTYaJbHbIX YMEHHM, YMEHH pallMOHATM3ALMK y4eOHOTO Tpylna |
O00O0OIIEHHBIX CHOCOOOB  JIESITEIBHOCTH, HWMEIOIMIMX  MEXKAUCIUIITMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocraBnstomumMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3yYCHHUS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allid COJIEPKAHUS 3THUX KypCOB B MPOrpaMMe IO XUMHUU 32 OCHOBY
npuHaTel ToJokeHust GI'OC COO o pazmuuusax 0a30BOro W yriayOJa&HHOTO
YPOBHEUN U3YUYCHUS MIPEIMETA.



OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOPraHUYEeCKasi XUMHUS» COCTaBISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTteMa
3HAHUM TMOJy4YaeT ompeaeiaEHHOE TEOPETHUECKOE OTOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMUYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COCJUWHEHUN HAa OCHOBE PACIIUPEHUS U YIIIyOJIEHUs
MPEACTABICHUM O CTPOCHUM BEIIECTBA, XMMUYECKON CBSI3U U 3aKOHOMEPHOCTSX
MPOTEKaHUS PEaKIUi, paCCMATPUBAEMbBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoauHamMuku. W3ydenue mnepuommueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  DBJIEMEHTOB  0asupyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTOMa. XUMUYECKasl CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllIeHnH, a TAKKEe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHAeTcs  (QOPMUpPOBAHMEM  MPEJACTABICHUN 00
ANEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHUU IMpPH PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH
COCJIMHEHUM ynemnsieTcs 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMHOM BJIMSTHHM aTOMOB B MOJICKYJIaX U MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HaueHWe HMEET TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpPEAeIEHHOTO poduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
IpEeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpeaMeTsl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHUEe OyIyT MMETh AJEMEHThl yueOHOro martepuana no obmed xumuu. [Ipu
U3y4YEHUU IMpeiMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS
MacChbl M HHEPrUU, 3aKOHBI TEPMOJAMHAMHKHU, 3JIEKTPOJU3a, MPEJACTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B To xe BpeMs B cCOIEp)KaHMU TMpeaAMeTa Uil KJIacCOB XUMHKO-
ouonoruueckoro npoduiast OONbLINI yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumusa. B 3TOM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alli  KJIETKH  Kak
OMOJIOTMUECKON CHCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JUIOUAbI, OEJIKH, YTIJIEBOJbl, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. Ilpm 3TOM 3HaHUS O COCTaBe M CBOMCTBAX NPEACTaBUTEIICH



OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I H3y4YEHMS
CYIIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayYHbIX
3HAHUM M3y4eHHE NpeaMera «XHUMHUs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpPEIMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NpeaMeTb», «MartemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydenun ydyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpPOBHE OCHOBHOI'O U CpeAHEro ooduiero oOpasoBaHus (Ha 0a30BOM
YpOBHE), 3a7jauell MEepBOCTEIICHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAyKM XHMHU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYphI. Pemenne
3TOM 3aJaud Ha YIIayOJEHHOM YpOBHE H3ydeHUs NpeaMeTa MpeArosaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPENCTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEHIEHUH  MpoOJeM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3IaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOUHUKOB YHEPTUH, B
00eCreYeHNN palMOHAJIBbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U O0IEH KyJIbTypbl UYEIOBEKa, a TAKXKE IKOJIOTMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHHME CHUCTEMbl 3HAHMH, JIEKAUMX B OCHOBE XHUMHYECKOM
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUM XHWMHUHU, COBPEMEHHBIX IIPEICTABICHUU O
CTPOEGHMHM BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMUYECKUX pPEaKUUi, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIIMX
HAy4YHBIX PUHLXAINIAX XUMUYECKOT0 POU3BOJICTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBICHEHUS
KJIFOUEBBIX M€ W TPOOJEeM COBPEMEHHOW XMMHH, JIJIi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX ECTECTBEHHO-HAYUHYIO MPUPOLY;
IPaMOTHOIO pelieHus npoOJeM, CBA3aHHBIX C XUMHUEH, TPOTrHO3UPOBAHHUS,
aHaJli3a U OLICHKH C TIO3UIIMH 3KOJOTrMUeCKON O€30MacHOCTH MOCIECTBUI
OBITOBOM U TPOU3BOJCTBEHHOW JEATEILHOCTH YeJOBEKa, CBA3AHHOW C



XUMUYECKUM  IPOU3BOACTBOM, HCIIONB30BAHUEM M  EepepabOTKON
BEILECTB;

yrayOleHue  TpeACTaBICHM O  HAydyHbIX  METoJax  IO3HaHWS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
IPUPOAE, B MPAKTUYECKON IEATETbHOCTH U MIOBCETHEBHOW KU3HU.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEJHEro oOHiero o0pa3oBaHUs MpPU U3YYECHUU
npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypoBHE 0COOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHPOJIBI,
YB@XEHHUS K TIPOLIECCY TBOPYECTBA B OOJACTH TEOPETUUYECKUX H
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIMTAaHUIO  HAa  OCHOBE  YCBOEHHUS
00LIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, NHTEJUIEKTYaIbHBIX U TBOPYECKHUX
CocoOHOCTEM oOyuaromuxcs, (GOpMHUPOBAHUE y HHUX CO3HATEIbHOIO
OTHOUIEHUS K CamMOOOpa30BaHUI0 M HENPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO yCHENTHOM MpodhecCHOHATBHON 1 OO0LIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOILUEHUS K CBOEMY 3I0pPOBBbIO M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYpPbl, IPUOOpPETEHUE ONBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4YHMCIO 4YacoB, NPEAYCMOTPCHHBIX JUISI M3YYCHUS XUMHH Ha
YIIIyOJICHHOM YPOBHE CpeaHEro oOIero oopa3zoBanus, coctapisier 204 4acoB: B
10 xkmacce — 102 gaca (3 yaca B Hememo), B 11 kimacce — 102 gaca (3 4gaca B
HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKAaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBsi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JABOWHYIO CBsI3b. CrOCOOBI MOMYyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. dusmdyeckrue CBOMCTBA aJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKkue yrieBoJoponabl (apeHsl). ['oMomornueckuid psii apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKkUHH NPHUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOJIOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHBIX KiaccoB (0OecuBEYMBAHUE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMjeHUEe ¢ KoJuiekuusamu «Hedpts» u «Yrosby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE cHUpThl. CTpoeHHE MOJIEKYd (Ha MpuMepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XUMHUYECKME CBOMCTBA: pEaKIMM 3aMEIIEHUs, JETUApPATALUHA, OKHCIICHHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTU HUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHre o MexaHW3Me peakuuid HYKICOPUIBHOTO 3aMElIeHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOTO sypa. duszndeckue cpoilcTBa (peHosia. OCOOEHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyImIibl. ['oMosiorudeckue psiabl albJIeTHAOB M KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTy4eHHUs: ¥ IPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEEIbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuisl). MoHocaxapuIpl: TJIOKO3a, (pPYyKTO3a, Trajakrosa, puodo3sa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuisl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUNA:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumoneiicreue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¢ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHeHHe anvdarnueckux amuHoB. [lonydeHue aHunMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCALMH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3o0TcoJiepKalllue  OpraHuMyeckue  coeauHeHus’» u  «Pacmo3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayuyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHITHUS: SBJICHUE, HAYYHBbIN (aKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHHWE, OEJKH, YIICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne ocCHOBbI XUMHUHU ATOM. COCTaB aTOMHBIX Si/Iep. XUMUUYECKUN
aneMeHT. M3oronbl. KopnycCKyasipHOBOJIHOBOM AyaliM3M, JIBOMCTBEHHAs] MPUPOIA
anekTpoHa. CTpoeHHE SJIEKTPOHHBIX O00J0YeK aTOMOB, KBAHTOBBIE YHCIIA.
OHepreTuveckre YpoBHH M TOAYypOoBHH. AToMHBIE opOutamu. Kmaccuduxarms
XUMHYECKHX JJIEMEHTOB (s-, p-, d-, f-a;memenThI).

Pacnpenenenue 371€KTPOHOB MO aTOMHBIM OpPOUTAISAM, HMPHHITAIT MUHUMYMa
sHepruu, npuHIi [layau, mpaBuino XyHaa. IeKTpOHHBIC KOHPUTYpAIIMH aTOMOB
AJIEMEHTOB TMEPBOTO—YETBEPTOTO TMEPHUOJOB B OCHOBHOM U BO30YXKIAEHHOM
COCTOSIHUHM, OJJEKTPOHHbIE KOH(Urypanuu uoHOB. I[loHarue o0 sHepruu
MOHM3ALINU, SHEPTUU CPOJICTBA K DJIEKTPOHY.

OnekTpoorpunarenbHocTb. llepuoanueckuit 3akoH u Ilepuonnueckas
cucrema xumuueckux sneMeHToB [[.M. MenneneeBa. CBsA3b NEPHOIUYECKOTO
3akoHa W llepmoanM4ecKol CHUCTEMBI XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOMU
TEOPUEN CTPOCHUSA ATOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBHIX M CIOKHBIX BEIIECTB MO Tpynmam M
nepuojiaMm. 3HaueHue nepuoauyeckoro 3akona J[.M1. Menpeneena.

XuUMHUYecKass CBsI3b. BHAbI XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPrusl U JJiMHA CBsI3U. [OJISIpHOCTH, HAIMPAaBIECHHOCTD
YW HaCBHIIMIAEMOCTh KOBAJCHTHOW CBsi3U. KpatHwsie cBa3u. BomoponHas CBs3b.
MexMoneKyIIIpHbIE B3aUMOICHCTBHUS.

BajieHTHOCTbh ¥ BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. ['mOpuan3anus aTOMHBIX
opoutaneil. CBsI3b BJIEKTPOHHOM CTPYKTYpPbl MOJIEKYJ C HUX T[E€OMETPUYECKHUM
CTpOCHHEM (Ha TpUMEpPEe COSAUHEHUM SJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKcooOpaszoBarenb, juranabl. KoopaunanmonHoe uwucio. Homenkmnartypa
KOMIUIEKCHBIX COCJIMHEHHH. 3HAaU€HHWE KOMIUIEKCHBIX coeauHeHui. IloHsTtHe o
KOOPJAWHAIMOHHON XMMUH.

BemecrBa  MONEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAUIMYECKUX PEHIETOK (CTPYKTYyp) H cBoiicTBa BemiectB.  [lonsitue o
JUCHEPCHBIX cucTtemax. McrtuaHble pacTBOphl. lIpencraBieHne O KOJIIOMIHBIX
pactBopax. CrocoObl BbIpaKEHHUs KOHIICHTPAIlMM PACTBOPOB: MaccoBas J0JIs



BEIIECTBA B paCTBOPE, MOJISIPHASA KOHIEHTpalusA. HachlllleHHbIE 1 HEHACHIICHHBIE
pPacTBOPBL, PACTBOPUMOCTb.

Kpucrammoruaparel. Knaccudukaus u HOMEHKIATypa HEOPTaHUYECKUX
BEILIECTB. TpHBHATbHBIC HAa3BaHUS OTIEIbHBIX MPEICTABUTEICH HEOPTraHUYECKHUX
BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPAHEHHUS MAcChl BELIECTB; 3aKOH COXPaHEHUs W MpPEBpalCHUS
DHEPIrUM TPHU XUMUYECKHUX peakiusix. TemnoBbie 23pGeKThl XUMUUECKUX PEAKIIHM.

Tepmoxumuyeckue ypaBHeHUsA. (CKOpPOCTh XHMHUYECKOW pEakluu, €€
3aBUCUMOCTh OT Pa3IU4HbIX (aKTOpPOB. [ OMOTE€HHBIE M T€TEPOTrE€HHBIE PEAKIUU.
Karanus u katanus3aTopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMHU4IecKkoe paBHOBecre. KoHcTanTa
XUMHUYECKOT0 paBHOBecUs. (DakTOphl, BIHSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHLUECHTPAlMU BELIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

DnekTpoautuueckas aucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJIUTHI.
Crenens auccounanuu. Monnoe npoussenenue Boapl. Cpeia BOAHBIX PACTBOPOB:
KHUCIIOTHAsi, HeWTpaibHasi, mejaouHas. Bomoponueiii nokazatens (pH) pacTtBopa.
['unponus coneit. Peakuuu noHHOTO OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHCJIEHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

JKCIepUMEHTATbHbIE METOAbI M3YYeHHs BelleCTB M HUX MNpeBpallleHHi
PaznoxeHnne Tmiepokcuaa BOAOPOJA B TMPUCYTCTBUM KaTaln3aTopa, MOJEIH
KPUCTAUTNYECKUX PEHIETOK, MTPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEAKIMU M TOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannueckass xumusa Ilonoxxenune HemetauioB B Ilepuoandeckoit
cucteMe xumuueckux snemeHToB J.M. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. DU3MYECKHE CBONCTBA HEMETAIUIOB. AJUIOTPONUS HEMETAUIOB (Ha
puUMeEpe KUCIOpoia, cepbl, hocdopa u yraeposa).

Bonopon. Ilonydyenue, ¢usmyeckue U XMMUUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxHeunlne KUCIopoacoaepKanye



COeUHEeHHsI rayioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYCHHS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kucinopoaa. @U3NUEeCKue U XMMUYECKUE CBOICTBA M NMPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOWMCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azota
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupojie, crnocoObl MOMydeHHs], (pu3nueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Meradocdopnas u nupodochopHas KUcIoThl, pochopucTas
u (ochopHoBatuctas kucinoTel. [Ipumenenue ¢ochopa U e€ro CcoeaUHEHUH.
docdopHbie yaoOpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE MOJIUDPUKAIUU.
duznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogoM. Okcua yriaepona(ll), oxcupn yraepona(IV), yroneHas kucimora U eé
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MONy4eHHs, (PU3UUYECKUEe H
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne MetamoB B Ileprnoandeckoil cucteMe XMMUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH ~ CTPOEHHUSI  BJEKTPOHHBIX  O0OJIOYEK  aTOMOB  METAJUIOB.
PacnipocTpaHeHne XUMHUYECKHUX HJIEMEHTOB-METAJIOB B 3eMHOW Kope. OOmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtamwioB.  OOmue  crnocoOsl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetamutyprus. [loHarue o Koppo3uu METasIoB.

CrocoOb1 3amuThl OT Koppo3uu. OOmas xapakTepucTHKa MeTawioB [A-
rpynnbl [leproandeckoil CUCTEMBI XMMHYECKUX 3JeMEeHTOB. HaTpuii u kamumi:
noJiy4eHue, Gu3nIecKre 1 XMMUIECKUE CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB
U UX COCIUHCHUM.



OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB. Marawii W KaJblHi: TOJy4eHHe, (U3HYECKUE U
XMMHYECKHE CBOMCTBA, INPUMEHEHUE IIPOCTBIX BEIIECTB M HX COCIAVMHEHUMU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMI: TTOTy4YeHue, pu3ndyeckrue 1 XuMUYECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHBIE CBOICTBa OKCcHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproguyeckoid CUCTEMBI XMMUYECKUX 3JIEMEHTOB. PU3NYECKUE U XUMHUYECKHUE
CBOICTBa XxpoMa U ero coearHeHuil. Okcuapl U ruapokcuasl xpoma(ll), xpoma(Ill)
u xpoma(VI). XpomaTsl 1 JUXpOMaThl, WX OKUCIUTENbHBIE CBOMCTBA. [lomyyeHnue
Y IIPUMEHEHUE XPOMaA.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHla U €ro COCAWHECHUU.
Baxmneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

PuU3NYECKHE U XMMUYECKUE CBOKMCTBA XKEJIE3a U €ro coennuHeHun. OKCupl,
rugpokcuansl u conu xene3a(ll) u sxenesa(lll). [lonyuenune u npuMeHEHUE Kenes3a
U €ro CIUIaBOB.

PusznyecKkre U XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHun. Ilonydenue u
IIPUMEHEHUE MEIU U €€ COCUHEHHM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
UHKA U €r0 COeIUHCHUM.

JKCNepUMEHTAIbHbIE METOAbl M3YYeHHs BelleCTB M HUX NpeBpalleHui
N3yuenne 00pa3loB HEMETAIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIEKIMA «MeTtajuibl M CIUIaBbD», B3aWMOJEWCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJJIOB C BOAOW (BO3MOKHO MCIIOJIb30BAHHE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT M LIENOYEH, PEIICHUE DKCIEPUMEHTAJIBHBIX 3a/1a4 MO0 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

Xumusi U Ku3Hb Pojb XUMHM B 00ECNEUEHHHM YCTOWYMBOTO Pa3BUTHUS
yenoBevecTBa. [[OHATHE O HAYYHBIX METOAAX NMO3HAHMS U METONOJIOTMU HAYYHOTO
uccienoBanus. HayuHble MPUHIUIBI OpraHU3alMd XUMHUYECKOTO MPOU3BOCTBA.
[IpombIlIUIEHHBIE CHIOCOOBI TIONYYCHHsS] BAXKHEWIIMX BEMIeCTB (HA MpuMepe
MIPOU3BOJICTBA AMMHAKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpoMBbIneHHBIE CTTOCOObBI
MOJIYYEHUSI METAUIOB U CIUIABOB. XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOIIEH Cpelibl



u ero nocnenctsus. [IpoGiema mepepabOTKH OTXOOB M MOOOYHBIX MPOIYKTOB.
Ponp xumMum B oOecnedyeHuu sHepretuueckoi OezomacHocTd. [IpuHIMIBI
«3EIIEHON XUMUW.

Xumuss W 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XuMus OUIIM: OCHOBHBIE KOMITIOHEHTHI, MUILEBbIe 100aBKu. Posb Xxumuu B
oOecIieueHnH MUIIeBO 0€301TaCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM XO03siicTBe. OpraHnueckrue U MUHEpalIbHbIE YI00pEHUsI.
CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualbl, KpacCKH, CTEKIO, KepaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONOTMA.

Pacuérnbie 3amaum Pacu€Thl: Macchl BemiecTBa WiM 00bEMa Ta3oB IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE€ WU 00BEMY OJIHOTO U3 YYACTBYIOIIUX
B PEaKIIMK BEIECTB, MacChl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU,
€CJIM OJTHO W3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOIMUECTBA BEIIECTBA)
NpOJAYyKTa pEakiMu, €eClM OJHO U3 BEIIECTB JaHO B BHUJE pacTBopa ¢
ONpPEAECIEHHON MacCOBOWM JIOJEH PACTBOPEHHOTO BEIIECTBA, MACCOBOM O U
MOJISIPHOM KOHIIEHTPALIMK BEIIECTBA B PAaCTBOPE, AOJM BbIXO/JA NPOIYKTA PEaKIUU
OT TEOPETUYECKU BO3ZMOKHOTO.

MexnpeaMeTHsie cBs3U Peanuzanus MeXNpeAMETHBIX CBA3EH IIPU U3YUEHUU
oOmieii W HeopraHmyecko xumuu B 11 Kjacce OCYIIECTBISIETCS 4epe3
UCIIOJB30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUM, TaKk W TOHSTHUH,
MPUHATHIX B OTAEJIBHBIX MPEAMETAX €CTECTBEHHOHAYYHOTO IIUKIIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, nepuoguIHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aToM, OdJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,

PECYPCHI.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIbCKOXO3SMCTBEHHOE MMpOU3BOACTBO, NMHUIICBASA IMTPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
[npcrapaTroB, IIPOU3BOACTBO KOHCTPYKHOHOHHBIX MATCPUAIIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBHM € CHCTEMHO-IEATEIBLHOCTHBIM IOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTABISIONINE: OCO3HAHHE
OOYYaIOIIMMHUCS POCCHUMCKON TPaKJAHCKOW HMJIACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOIPEICIICHNI0; HATHINE MOTHBAIIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJdbTaThl OCBOCHHSA MpeaMeTa «XUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEIHLHON M TMPAKTHYCCKOW EATCIHLHOCTH
OOy4JaroIIMXCs B MPOIECCE peaTu3aiii 00pa3oBaTEIbHON JEATEILHOCTH.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIILHOW W TPAKTHYCCKON JESITEIHHOCTH
oOyyJarommxcsi B MpoIEecce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpMax U TpaBUaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCSATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W IMO3HABATENLHBIX 3a/a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh WM TPUHAMATh MOTHWBBI, HaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYEOHOU ACSITEIBHOCTH;

2) NaTPUOTUHYECKOT0 BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY HM HAydYHOMY HACIICIUIO
OTE€YE€CTBCHHON XMMUH;



YBOXEHUS K MPOIIECCY TBOPUYECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yibTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHann3e HHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0O TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 3J0pOoBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUs1 TpaBwil 0Oe30macHOrO OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBWI WHAWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIHOJCH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIhCKON
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEIICHHM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

UHTEepeca K MPaKTHYECKOMY M3YYEHHIO MPOQPECCHl pa3IMyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyaymied Tpodeccuu U peann3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKUX NPOOIEeM, BIHSHHS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIBHOTO IMMPHUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JNCUCTBUH, MPUHOCIIIUX BpEI OKPYNKaAOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKON HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpoOJieM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUA CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOIMUXCA JaHHBIX C 1EJbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMPEephIBHOMY OOpa3OBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPaMMBI TI0 XMMHUH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMBbIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe y4eOHbIC NEeWCTBUs (TO3HABaTENbHbIE, KOMMYHUKATUBHbBIE,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyallU3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWN MPUEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHbBIC, JCIyKTUBHBIC, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MPUMEHSTH B MPOIECCE MO3HAHUS UCIIOJIb3yeMble B XUMHUHU CUMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — MpH PEIIeHWH YYEOHBIX IMMO3HABATEIbHBIX W TMPAKTUYECKUX 3ajad,
NPUMEHSTh HAa3BaHHBIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peaxkuuu;

(GopMyIMpOBaTh LIEIN U 3a/1a4U UCCIIEOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHWUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITENIbHOTO IUIAHHUPOBAHUS W  TMPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOAETIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOUCKY METOJIOB PpELICHUS TNPAaKTUYECKUX 3a4ad, NPUMEHEHHUIO pPa3IUYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HaAy4HO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE MOCOOus,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
pEeICTaBICHHUS, KPUTHYECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJMMOW [T  BBINOJHEHHS yYE€OHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMON TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (OPMYJINPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WIH COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKON pabOThI MO0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBISATh CBOI IO3HABATEJIbHYIO
NEeSATENIbHOCTD, Ompezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJTHEHNH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOWpaTh Hanboee
b deKTUBHBIN Ccroco0 MX peneHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISTh CAaMOKOHTPOJIb JAESITENTFHOCTH Ha OCHOBE CaMoOaHalIu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUU HA YTITyOIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOuero oOpa3oBaHHs BKIHOYAIOT CHEU(PUYECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUJBI JESITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHWIO 3HAHUW B PAa3IUYHBIX yUeOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe IO XUMHUHU TIPEAMETHBIE PE3YJbTAThl IPEACTABJIEHBI 110 TOJaM
M3YyUYEHUS.



10 KIIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ M 3HAYEHHH OpPraHUYeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEUIEHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTEeTHYECKOU U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnun PalMOHAIIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YeJloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE IMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (Gopmynsl (pa3BEpHYThIC, COKpallEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA psAJl, TOMOJOTH, YTIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIlMEe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(mepuogmueckuit 3axkoH J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM TPU XUMUYECKHUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMUMUYECKHUX SIBIICHU; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKluil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOIYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPHUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:



WCITOJIP30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  MOCPEJCTBOM  COCTABJICHMS
AJIEKTPOHHOTO OajlaHca JTUX pEeaKIuii, peakIuii HOHHOTO OOMeHa IyTéM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAIJICKHOCTh M3YYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITWIICH, alleTHJICH, TOIYOJ, TJIUIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KHUCIIOTHI,
TVIMIWAH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OPTaHWYECKUX COCIWHCHHMSX (KOBAJICHTHAsS W WOHHAS CBS3b, G- H T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHUST 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMCHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, H- W TOJHCAXapHJIoB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYI0  CBSI3p  MEXKAY HHMH  ypaBHCHHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHMX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHMA OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbsi (He(dTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHMI O €CTECTBEHHO-HAyYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh, YMEHHH: TPOBOJUTH PACUYETHl 10 XUMHYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKON
(GbopMyIIBI BEIIECTBA 1O W3BECTHBHIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETHHOCTH YEJOBEKa, CBSI3aHHONW C mepepaboTKon
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OpPraHHYECKUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3alad 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIAOOPATOPHBIM 00OpPYIOBAHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NIEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIIEh
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATh IE€JIeCOO00PA3HOCTh NMPUMEHEHHUSI OPTaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoil nHpopMaiuu, UHTEepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3a1auei.

11 KJIACC

[IpeameTHBIC pe3ymbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBIICHUM MPUPOJBI, O MECTE W 3HAYECHUHU
XUMHUM B CHUCTEME €CTECTBEHHBIX HAyK U €€ pOoJu B O00ECIEUCHHH YCTONYUBOIO
pa3BUTHS, B pEHICHUU MPOOJIEeM SKOJIOTMYECKOM, IHEPTETUUYECKON U MHUILEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B OOECIEUEHUU PALMOHAIBLHOTO MPUPOJIONOIL30BaHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBI0O M TPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATralOIINE TMOHATUS — XUMHUYECKUH »JJIEMEHT, aToM, SApO aroMma,
W30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TuOpuau3anusi aTOMHBIX OpOuWTajnei, HOH,
MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KPUCTAJUIMYECKass PEIIETKAa, XUMHYECKas pPEakius, pacTBOpP, JJIECKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHUYECKAsT JHCCOLMALIMSA, CTENEHb JUCCOLMAINH,
BOJIOPOJIHBIN TOKa3aTeNlb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOIUYECCKUN
3akoH [[.1. MenpaeneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIeKAlMe B OCHOBE MOHUMAaHUS
MPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SABICHUN;



COBPEMEHHBIC NPEACTABJICHUS O CTPOCHHM BELIECTBA HA aTOMHOM, MOHHO-
MOJICKYJISIPHOM M HAJIMOJICKYJISIPHOM YPOBHSX; IMPEACTABICHUS O MEXAHU3MaX
XAMHUYECKUX PEAKINN, TEPMOJUHAMAYECKUX W KHUHETUUYECKHUX 3aKOHOMEPHOCTSX
UX MPOTEKAHUS, O XUMUYECKOM PABHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMAX;
(bakToJOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUM U 0O€30IacHOM
WCIIOJb30BaHUN BAXKHEUIINX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOMIMX  HAy4YHbIX  MPUHIMIAX  XHUMHUYECKOTrO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh X B3aMMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS TpU
ONMMCAHWK HEOPTaHWYECKUX BEIIECTB W WX MpeBpalieHuii; chopMUpoBaHHOCTH
YMEHUSI HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JIJII COCTaBJICHHS (opmyn
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIMU, CUCTEMATUYECKYI0O HOMEHKIATYPY
(IUPAC) u TpuBuaigbHble Ha3BaHUS OTJEIBHBIX BEIHIECTB; CPOPMUPOBAHHOCTH
YMEHUS ONPEIEIISITh BAJIEHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX, BHUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METaJIMYecKas,
BOJIOPOJIHASI), THUIl KPUCTAIIMYECKOW PEMIETKM KOHKPETHOTO  BEIECTBA;
c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCMMOCTh CBOMCTB BEIIECTB OT BUJA
XUMHUYECKON CBSI3U M THUIA KPUCTALIUYECKON PErmETK, OOMEHHBIH U JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOMN CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEIIECTBA [0 HMX COCTaBYy, XMMHYECKHE PEAKIUU MO Pa3IWYHBIM MpH3HAKAM
(uMcnmy W COCTaBy pearupyronux BeIIecTB, TEIUIOBOMY 3(PdeKTy peakiuu,
U3MEHEHHUIO  CTETECHEH  OKUCIEHUS  DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO
KaTaju3aropa M JPyrue); CaMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUM IJISI
KJIacCU(UKAIIMUA U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA;

c(hOpPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICT TMEPUOJUYECKOTO 3aKOHA
HAN. MenneneeBa W AEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOIIYIO,
OOBSICHUTEIIBLHYIO U MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHUOJIOB
Ilepuomnueckoin  cucremsl  JI.M.  MeHngeneeBa,  UCNOJNB3ysS  TMOHSITUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIE
opOuTaNn», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKHE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHud 10 mnepuojmam u rpynnaMm llepuoamueckoit cucremsr  [.U.
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JI0YEK;



c(OPMUPOBAHHOCTh ~YMEHMN: XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME
XMMHAYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYILIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPTraHWYECKMMH BELIECTBAMHU C
ITIOMOILIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

chOpMHUPOBAHHOCTh YMEHUS PAacKpbIBaTh CYLIHOCTb:
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIX ~ PEAaKUUMUW  TOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOIO OallaHca 3TUX peaklUMil; peaknuii HOHHOTO OOMEHa IyTEM
COCTaBJICHUsS MX TOJHBIX M COKPAIIEHHBIX HWOHHBIX YPaBHEHUW; pEaKIuu
TUIPOJIN3a; PEaKlUii KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe T'MIPOKCOKOMILIEKCOB
[IMHKA U aJTFOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHAYECKUX PEAKLIUNA C Y4ETOM HX DHEPIETHUYECKHUX XAPAKTEPUCTHUK, XapakKTep
U3MEHEHHS CKOPOCTH XMMHYECKOW PpEAKUMM B 3aBUCUMOCTU OT PAa3IUYHBIX
(GakTOpOB, a TAaKKE XapaKTep CMEIIEHUS XMMHUUECKOI'0 PaBHOBECHS 10]1 BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpunuun Jle [larense);

c()OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIHH,
JeXalmye B OCHOBE NPOMBIIIJIEHHOTO ITOJIYYEHHS] CEPHOW KHUCIOTHI, aMMHAKa,
oOIIMe HayyHble MPUHLIMIBI XUMUYECKHUX MPOU3BOJCTB; IE€JIECO00Pa3HOCTD
IPUMEHEHUSI HEOPraHUYECKUX BEIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLICHHS PUCK-TI0Jb34;

c(OPMHPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHUW O METOJIaX HAay4YHOIO
NO3HAHUS SIBICHUNW NpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
HKCIEPUMEHT (pEaJibHbI U MBICJIICHHBIH ), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHATD 3TH 3HAHUSA IIPU IKCIIEPUMEHTAIBHOM HMCCIIEI0BAHUU BELIECTB
U 10 OOBSICHEHUS XMMHYECKUX SBJIICHHUW, HMMEIOIIMX MECTO B MPUPO/E,
MIPAKTUYECKOM JAEATEIbHOCTH YEJI0BEKA U B TOBCETHEBHOM )KU3HH;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MOHATUSAMU U TIPEACTABICHUAMHU IPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHHUS MAaTePUAIbLHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHATHM «MaccoBasi TOJS BELIECTBA B PACTBOPE» M «MOJISIPHAs KOHLIEHTPALU»;
Macchl BelecTBa WM 00bEMA ras3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO W3 yYaCTBYIOIIUX B PEAKIIMH BEIIECTB; TETUIOBOTO A dexTa
peaKkuuy; 3Ha4eHUs BOAOPOAHOTO MOKA3aTeNsl pacTBOPOB KHUCIOT U IIEJIOYEN C
W3BECTHOM CTENEHBIO TUCCOUHALINY;

macchl (00bEMa, KOJIMUYECTBa BEIIECTBAa) MPOAYKTAa PEaKklUu, €CIU OJHO U3
MCXOJHBIX BEIIECTB JAHO B BHUJE PACTBOPA C OIPENEIEHHOM MACCOBOM HOJEn
pPacTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET MPHUMECH); JI0JIM BHIXOJA
MPOAYKTa peakinu; OObEMHBIX OTHOIIICHUH T'a30B;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMHYECKUH  JKCIEepUMEHT  (MpOBEACHHE  peakuuid  HMOHHOTO  OOMeHa,
MTOATBEPKIACHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEAECICHNE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYECHUE BIIUSHUS
pa3IMyHBIX  (PaKTOPOB Ha CKOpPOCTb XUMHYECKOM pEaKUuu, pELICHHE
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
co0JIIoIeHreM MpaBuil O€30MacHOro OOpaleHusl ¢ BellecTBaMU U Ja00paTOpHbBIM
o0opynoBaHueM, (opmMyaupoBaTh 1€Jdb HUCCJENIOBAaHUS, MPEICTABISATH B
paznuyHOi (hopme pe3ynbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh MX
JIOCTOBEPHOCT;

c(hOpPMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BaHUS XUMHUYECKOM
mocysol M j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATENIBHOCTH B LEJIX COXPAHEHMSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABaThb OIACHOCTh
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JEHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIMU B PA3IMYHbIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4Has
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(POpMAIUIO, IepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.
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Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEeHHs
http: Il .ru/himi
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 . //C(_) ege.ru/himiya/
http://him.1september.ru/
Htoro no pazneny 12
Pa3zgea S. BoicokoMoJieKkyJ/JIsIpHbIE COeIMHEHUS
5.1 BrIcOKOMONIEKYAIPHBIE COEAUHEHUS 6 http://college.ru/himiya/
' yAp A http://chemistry.narod.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



http://college.ru/himiya/
http://college.ru/himiya/

11 kaacce

Neri/mm HanmMeHnoBanwue pazienos KonunyectBo W3 HuX (KOJIMYECTBO YacoOB) DnekTpoHHBIEC (IUPPOBHIE)
4acoB Kontpomnshsie | [Ipaktudeckue o0pa3zoBaTenbHbIC
paboThI paboThI pecypchl
1 4 https://educont.ru/- KaTaJjor
Pasnen 1. Hemeramsi 24 11 poBOrooO6pa3oBaTEIHLHOTO
KOHTEHTA.
1
2 Pasnen 2. O01ue cBoiicTBa 3 https://educont.ru/- xatamor
METaJUIOB I (poBOrooOpa3OBaTEIHLHOTO
KOHTEHTA.

3 Pasnen 3. MeTanisl 12 1 https://educont.ru/- xaramor
TJIABHBIX MTOATPYIIIT 1 (poBOTO

00pa30BaTEIbHOTOKOHTEHTA.

4 Pazmen 4. Mertamisi 18 1 4 https://educont.ru/- katamor
MOOOYHBIX MOATPYII 1u(poBOro

00pa30BaTEIbHOTOKOHTEHTA.

5 Pazgen 5.  Ctpoenue 14 https://educont.ru/- KaTaJor
BEIIIeCTBA 1 (pOBOroodpazoBaTEILHOTO

KOHTCHTA.

6 Pasznen 6. Teopernueckoe 21 1 2 https://educont.ru/- KaTajor
OIHCaHKE XUMHYECKHX 1 (poBOoroodpa3oBaTEIHLHOTO
peakuuii KOHTEHTA.

7 Pazmen 7. Xwumwnueckas 7 https://educont.ru/- Karajaor
TEXHOJIOTHS Qg poBOroodpa3zoBaTEIHHOTO

KOHTEHTA.




8 Paznen 8. Xumus B 5 1 https://educont.ru/- katanor
MIOBCEHECBHOM KU3HU U(ppPOBOTO
00pa30BaTEILHOTOKOHTEHTA.
9 Pasmen 9. Xwumwus Ha 3 https://educont.ru/- KaTajior
ciry0e obrecTBa 1 poBOrooOpa3oBaTEIHLHOTO
KOHTEHTA.
10 Paznen 10. Xumusd B 5 https://educont.ru/- KaTaJjior
COBPEMEHHOI HayKe 11 (poBOroodpa3oBaTEIHHOIO
KOHTCHTA.
Hroro: 102 12




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Ipenmer 1 3HaUYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O .
1 1 http://college.ru/himiya/
MHOT000pa3uy OPraHnIeCKUX
COCJIMHEHU
DIEKTPOHHOE CTPOCHUE aTOMa
nepoaa (OCHOBHOE M BO30YKIEHHOE .
2 yrHIep ( yx 1 http://college.ru/himiya/
coctosinusl ). BajieHTHBIE BOBMOXKHOCTH
aToma yriepojaa
XuUMHUYECKas CBA3b B OPraHUYECKHUX
coeMHEHUSIX. MexaHU3MBbl o
3 . 1 http://college.ru/himiya/
00pa3oBaHMs KOBAJIEHTHOM CBSI3H,
CII0COOBI pa3phiBa CBs3EH
Teopust CTpOEHUS OPraHUuYECKUX
4 p pv p 1 http://college.ru/himiya/
coequHenuit A. M. byrneposa
Bunpl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAs. DJICKTPOHHBIC
5 pocTp P 1 http://college.ru/himiya/
3¢ (}HeKThl B MOJIEKYJIaX OPraHUIEeCKIX
COEJIMHEHU I
Knaccudukanug peaknuii B
6 ¢ N P 1 http://college.ru/himiya/
OpraHUYECKON XMMHUH
7 [IpencraBnenue o K1acCUPUKAITUN U 1 http://college.ru/himiya/




CHUCTeMaTH4YecKasi HOMEHKIIaTypa
(IJUPAC) oprannyeckux BEIIECTB

Cucremaruzanys u 00001LIEHUE 3HAHUMT
10 TEME

CucreMmaruzanys 1 00001IeHe 3HaAHUH
10 TEME

http://college.ru/himiya/

http://him.1september.ru/

http://college.ru/himiya/

10

ATKaHBI: TOMOJIOTUYECKHH psifl, 001ast
(dbopMyIa, HOMEHKIIaTypa U U30MEepus,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

http://college.ru/himiya/

11

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

http://chemistry.narod.ru/

12

13

HaxoxneHue ankaHOB B IPUPOJIE.
CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE
aJIKaHOB

MeraH u 3TaH - NPOCTEHILNE
MIPEACTABUTENH AJIKAHOB

http://college.ru/himiya/

http://him.1september.ru/

http://him.1september.ru/

14

[uxnoankansl: obmas Gopmyna,
HOMEHKJIAaTypa 1 U30Mepus,
O0COOCHHOCTH CTPOCHUS U XUMHUYECKUX
CBOMCTB, CITOCOOBI OTYyYEHUS U
MIPUMEHEHUE

http://college.ru/himiya/

15

Pemrenne pacu€THbIX 3a1a4 Ha
OIpeJieIeHUe MOJIEKYIISIPHON (pOpPMYJIBI
OpPraHUYeCKOI0 BELIECTBA 10
MacCCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXOZSIIUX B €TI0 COCTaB.
Cuctemaru3zanus 1 0000IIeHne 3HaHUH

http://him.1september.ru/



http://college.ru/himiya/
http://college.ru/himiya/
http://him.1september.ru/

10 TEMC

16

AJIKEHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(dhopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE
Y MIPOCTPAHCTBEHHOE CTPOCHHE
MouieKynl. CTpyKTypHasi U LIUC-TPAHC-
M30MepUs aJIKEHOB

http://college.ru/himiya/

17

18

CriocoOsl MoTydeHus: U IpUMEHEHUE
QJIKEHOB

Pemenue pacueTHbIX 3a7a4 Ha
oTpeeNieHue MOJICKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIEeCTBA

http://chemistry.narod.ru/

http://college.ru/himiya/

19

OU3NYECKUE U XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBA

http://chemistry.narod.ru/

20

21

22

Pemenne pacu€THbIX 3a1a4 Ha
OIIpEIETICHUE MOJIEKYIAPHOH (hOpMyIIBI
OpPraHUYECKOTO BEILECTBA

CucreMaTH3anys 3HaHUH IO TEME
"AJNKaHbBI U aJIKEHBI"
[IpakTuueckas padbora Ne 1 mo Teme

"[TonyueHue 3TUIEHA U U3yUYEHUE €T0
CBOICTB"

http://him.1september.ru/

http://chemistry.narod.ru/

http://college.ru/himiya/

23

AJKagueHbl: CONpsKEHHBIE,
M30JIMpOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH 27EKTPOHHOTO CTPOSHHUS

http://him.1september.ru/

24

25

XHWMHYECKUE CBOMCTBA COMPSIKEHHBIX
JTMEHOB

CriocoOblI osTyyeHHs 1 IpUMEHEHUE
aJIKaJUeHOB

http://chemistry.narod.ru/

http://college.ru/himiya/




26

Pemenue 3agau: pacu€rsl 1o
YpaBHEHHUIO XUMUYECKON peaKkiuu

http://chemistry.narod.ru/

27

28

29

O0001enne 1 cCUCTEMATH3AM SHAHUH
AJIKHHBI: TOMOJIOTHYECKHI PsIJI, 001Ias
bopmyia, HOMEHKIAaTypa, SJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI, (PU3HUECKUE CBOMCTBA

XUMHUYECKHE CBOMCTBA aJIKUHOB

http://college.ru/himiya/

http://him.1september.ru/

http://chemistry.narod.ru/

30

31

32

33

KauecTBeHHBIE peakliy HA TPOMHYIO
cBs13b. CrIocoOBI OTyYCHUS U
IIPUMEHEHUE ATIKUHOB.

ApeHBbl: TOMOJIOTHYECKUH psifl, o011as
¢bopmya, HOMEHKIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI OEH30I1a U TOJIy0Ia,
ux Qu3nvecKue cBOMCTBa

XHUMUYECKUE CBOKWCTBA APEHOB:
peaKUuny 3aMEeICHUS

Pacué€tsl Mo ypaBHEHUSIM XUMHYECKHUX
peakuui

http://college.ru/himiya/

http://chemistry.narod.ru/

http://chemistry.narod.ru/

http://college.ru/himiya/

34

XHUMHUYECKUE CBOWCTBA APEHOB:
pC€akuuu NpuCOCANHCHUA, OKHCIICHUC
TOMOJIOTOB O€H30J1a

http://him.1september.ru/

35

36

OCOOCHHOCTH XUMHUYECKUX CBOMCTB
cTHpoJia

CrniocoObl mosTyyeHHs 1 IpUMEHEHNE
apeHoB

http://chemistry.narod.ru/

http://college.ru/himiya/

37

O000I1IEHNE U CUCTEMATHU3AIlNS 3HAHUH

http://him.1september.ru/




38

['enernueckas cBsA3b MEKIY
Pa3IMYHBIMU KJIACCAaMU YTJIEBOIOPOJI0B

http://college.ru/himiya/

39

40

41

42

['enernueckas cBsA3b MEKIY
Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJOB

FaJ'IOFeHOHpOI/IBBOI[HI)IC
YIJIIEBOAOPOA0B: 3JICKTPOHHOC
CTPOCHHUEC, pCAKIIUHN 3aMCIICHUSA
rajJorcHa

JeiicTBue menoyei Ha
raJIOTCHIIPOU3BOIHBIC.
BzaumoneiicTBre nurajgoreHaakaHoB C
MarHueM U HUHKOM

[IpupoaHbie HCTOYHUKHT
yTIEBOIOPOIOB

http://chemistry.narod.ru/

http://college.ru/himiya/

http://him.1september.ru/

http://college.ru/himiya/

43

44

45

[Ipupoansiii raz. [lonytHbie HeQTAHBIE
rasbl

KaMeHHBIH yTrosib U MpOJIyKThI €ro
nepepadoTKu

Hedts u mpoaykTsl ee nmepepaboTku

http://chemistry.narod.ru/

http://him.1september.ru/

http://chemistry.narod.ru/

46

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psiJl, oO1as
dbopmyna, CTpoeHHE MOJIEKYII,
HU30MepHsl, HOMCHKIIATYPa,
Kknaccudukanus, Gu3nIecKue CBOMCTBa

http://college.ru/himiya/

47

48

CrniocoObl MoTydeHus: ¥ IpUMEHEeHUe
OJIHOATOMHBIX CITIUPTOB

XHWMHUYECKHE CBOMCTBA MMpEACIIbHBIX
OOIHOATOMHBIX CIIMPTOB

http://him.1september.ru/

http://college.ru/himiya/




49

[TpocTeie 3¢uphl: HOMEHKIIATYpaA U
HM30MepHsi, 0COOCHHOCTH (QU3UYECKUX H
XUMHAYECKHX CBOHCTB

http://him.1september.ru/

50

51

52

KonrponsHas pabora no reme
"VYrneBomopoasr"

MHOT0aTOMHBIE CITUPTHI:
STUJICHTIIMKOJb U TIIUIEPHH, UX
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA
Cnoco0bl osTy4eHus: 1 NpUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB

http://chemistry.narod.ru/

http://college.ru/himiya/

http://college.ru/himiya/

53

O000111eHE U CUCTEMATH3AIU 3HAHUI
o reme "Cruptel”

http://college.ru/himiya/

54

55

56

DeHoJI: CTPOCHUE MOJIEKYIIbL,
(busnueckue cBoicTBa. TOKCUIHOCTH
¢denona

XuMudeckue cBorcTBa (eHoa.
CrniocoObl osTyyeHHs 1 IpUMEHEHNE
¢denona

[IpakTuueckas padora Ne 2. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"Crupthl 1 peHonbr"

http://chemistry.narod.ru/

http://him.1september.ru/

http://chemistry.narod.ru/

57

AJ'II)IIGFI/II[I)I N KCTOHBI: DJICKTPOHHOC
CTpOEHHE KapOOHUIIbHOW TPYIIIIbL;
TOMOJIOTHUECKHUE PSbI, 001Iast
bopmyna, u3oMepHs 1 HOMEHKJIaTypa

http://college.ru/himiya/

58

ANBIIETHIB 1 KETOHBI: (PH3UYECKUE
CBOWCTBA; PEAKIMH MTPUCOCTUHEHUS 1
okucyenus. CriocoObl mosyueHus

http://him.1september.ru/




AJIbACTUI0B U KETOHOB

59

60

CucreMmaruzanys 1 00001IeHe 3HaAHUH
110 TEME
OIHOOCHOBHBIC MPEICIbHBIC

Kap6OHOBBIC KHCJIOTHI, 0COOEHHOCTH
CTPOCHUA UX MOJICKYJI

http://chemistry.narod.ru/

http://college.ru/himiya/

61

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, MX (PU3UYECKHE
CBOMCTBa

http://chemistry.narod.ru/

62

63

64

CriocoObl MosTy4yeHus: ¥ IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

XUMHUUYECKUE CBOMCTBA MPEIeIbHBIX
OZIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
OcoOeHHOCTH CBOMCTB MypaBbUHON

KHCIOTB. MHOTOOOpa3ue kKapOOHOBBIX
KHUCJIOT

http://him.1september.ru/

http://chemistry.narod.ru/

http://college.ru/himiya/

65

66

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

OcoOeHHOCTH CBOMCTB: HEMPEAEIbHBIX
U apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BbICIINX
KapOOHOBBIX KHUCJIOT

http://him.1september.ru/

http://chemistry.narod.ru/

67

68

Pemenue pacu€THpIx 3a1a4: 110
YPaBHEHUIO XMMUYECKOW peaKkuu, Ha
ompeielIeHUE MOJICKYISIPHON (OPMYITBI
OpPraHMYeCKOro BEIIECTBA

[IpakTuyeckas padora Ne 3 "CpoiicTBa

http://him.1september.ru/

http://college.ru/himiya/




pacTBopa YKCYCHOM KUCIOTHI"

69

70

PacuéTel no ypaBHEHUSIM XUMUYECKUX
peakuuii

Pemrenue pacueTHbIx 3a1a4 Ha
onpeJielIeHUe J0IU BbIXOAa NPOAYKTa
peaku OT TEOPETUYECKH BO3MOKHOTO

http://chemistry.narod.ru/

http://him.1september.ru/

71

MpbLja Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JACHCTBHUE.
[ToHsATHE O CHHTETHYECKUX MOIOIINX
cpenctax (CMC)

http://college.ru/himiya/

72

CrnoxxHbie 3(hUPBI: TOMOJIOTHYECKUN
psn, odmas hopMyiia, H30MepHs U
HOMEHKJIaTypa

http://him.1september.ru/

73

74

du3nyeckre 1 XMMHUUECKHE CBOICTBA
3¢upoB

CucremMatusanys 1 00001eHe 3SHAHUH
110 TEME

http://chemistry.narod.ru/

http://college.ru/himiya/

75

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA (THAPOITH3)

http://chemistry.narod.ru/

76

77

78

Oco0eHHOCTH CBOMCTB KUPOB,
COACPpIKAIINX OCTATKH HEMIPCACIIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoe

OO01mas xapakTepucTUKa YTIeBOIOB U
KIaccuuKalus yrieBoaoB (MOHO-, IU-
Y TIOJTUCAXaAPHUIBI)

Mounocaxapupl: (pu3nuecKrue CBOMCTBa
Y HaXOX/JIEHUE B MIPUPO/IE.
[IpuMeHeHue rI0K03bl, €€ 3HaYCHUE B

http://college.ru/himiya/

http://chemistry.narod.ru/

http://college.ru/himiya/




KHU3HCACATCIbHOCTH OpraHnu3mMa

79

80

81

Jlucaxapuibl: caxapo3a, MajlbT03a U
nakro3a. Haxoxnenue B npupone u
IIPUMEHEHHE UCAXapUIOB

[Tonucaxapupl: CTpoeHHE
MaKpOMOJIEKYJ, pU3UYECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHAX

http://him.1september.ru/

http://college.ru/himiya/

http://him.1september.ru/

82

83

84

Cucremartu3zanus u 0000IIeHNe 3HAHUI
0 pa3geny

['eHeTnueckast CBA3b MEKITY
YTIIEBOJOPOIaMH U
KHCJIOPOJICOICPIKALTIMHI
COCAMHEHUSIMH

AMUHBIL: KIaccU(UKALUs, CTPOCHHE
MoJIeKYJ1, o0Om1ast hopMmyia, u3omepus,
HOMEHKJIaTypa 1 (pru3nyeckue cBoicTBa

http://chemistry.narod.ru/

http://college.ru/himiya/

http://him.1september.ru/

85

XUMHYeCcKUe CBOMCTBA alnu(PaTUUECKUX
aMUHOB

86

87

88

AHWIMH: CTPOCHME AHWINHA,
0COOCHHOCTH XHUMUYECKUX CBOMCTB
aHMJIMHA

CriocoObl osTyyeHHst U IpUMEHEHNE
ann(paTHUIECKUX aMHUHOB

[IpakTuueckas padborta Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"PacriozHaBaHu€ OPraHUYECKUX
coequHeHun"

http://college.ru/himiya/

http://chemistry.narod.ru/

http://him.1september.ru/




89

KonrponsHas pabora o reme
"Kucnopocoaepxaniue opraHu4ecKue
coenuHeHus"

http://college.ru/himiya/

90

AMHWHOKHUCIIOTHI: HOMEHKJIATypa U
nu3zomepusi, pusnyeckre CBOMCTBA.
OT[[eJIBHBIG MnpeaACTaBUTCIIN O~
aMMHOKHCIIOT

http://him.1september.ru/

91

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT,
uX OMOJIOTHYECKOE 3HAUCHUE
aMUHOKUCIIOT. CUHTE3 U THAPOIH3
IEIITHIOB

http://college.ru/himiya/

92

93

Pemenue PAaCUYCTHBIX 3a1a4

benku kak npupoiHble TOIUMEPBI;
CTPYKTYpbI O€JIKOB

http://chemistry.narod.ru/

http://him.1september.ru/

04

95

96

97

XUMHUYECKHAE CBOMCTBA OEIIKOB

A3oTcoepikaline reTeporKInIecKue
coearHeHus. HyKIIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOCHUE M OUOJIOTHYECKasI
poIb

IIpakTuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"A30TCcoepKale OpraHn4ecKue
coequHeHus"

KonrtponsHas pabora no Teme
"A30TCcoIepKalie OpraHn4eckue
coequHeHus"

http://chemistry.narod.ru/

http://college.ru/himiya/

http://him.1september.ru/

http://chemistry.narod.ru/

98

OcHOBHbIE OHATUSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COEIUHEHNHN U

http://college.ru/himiya/




MCTOABbI UX CUHTEC3a —IIOJIMMCPU3alIHUA
" IIOJIMKOHACHCAI U

IInactmaccel. YTunusanusa u
nepepadboTKa MIacTuKa. DIIaCTOMEPHI:
HaTypaJIBHLIe U CUHTCTHYCCKHC

99

Kayuyku. Pe3uHa.

http://chemistry.narod.ru/

BostokHa: HaTypaibHbIe,
100 HCKYCCTBEHHBIC, CHHTETUYECKHE.
[TosmMepsl cCieaTbHOTO Ha3HAYCHUS

[IpakTuueckas paborta Ne 6. Pemenue
101 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Pacnio3HaBanue miacTMacce u

BOJIOKOH"

102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUN

http://him.1september.ru/

http://chemistry.narod.ru/

http://him.1september.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumust, 10 xmacc/ TIabpuensn O.C., OctpoymoB W.I'., CmankoB C.A.,
Ax1monepHoe o6uiectBo «M3aarensctBo «lIpocBemienne»
METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

I"abpuensH, Cnagkos: Xumus. 10 knacc. MeToanyeckoe nocodre Kk yueOHUKyY
O.C. I'abpuensna. BEPTUKAJIb. ®I'OC.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://college.ru/himiya/

http://him.1september.ru/

http://chemistry.narod.ru/
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http://him.1september.ru/
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