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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO oOpazoBaTeIbHON pOrpaMMbl CpEeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanuy, peaqu3yOIIUX OCHOBHBIE O0pa3oBaTEelbHbIE MPOrPAMMBIL, U
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BoOcHUTaHuA B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTriyOJIEHHOTO W3Y4YEHUsI 3aHUMAaET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJbI, HEOOXOAUMYIO ISt
aJanTalyuyd UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUyME, a TAKXKe IS
MPOJIOIKEHUS OO0yUeHHsS B OpraHu3alusax MpodecCUOHATBLHOTO 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme 1o XMMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJIydaeT
NoApOOHYI0  HWHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e uHGOPMAIIMOHHO-METOIMYECKasl, pealnu3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH CcTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0Opa30BaTEIbHBIX OCTHKCHUN OOYJarOIINXCs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKax OTACJIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HU3YYEHUS Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPIKATENBHOM XapaKTEepUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TI0O3HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeaMeTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30BOoro u yriayOJEHHOro YpOBHEM B cHCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHusT B paMKaX W3yYCHUS CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYAIOIINUXCS, BRIOPABIIMX OMpPeaenEéHHbIN Tpoduiib
oOyueHus1, B TOM YHCIIE C ePCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHON MPOrPpaMMBbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONIMX  MEXKIUCIUIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun Noaxo/10B K 0TOOPY M CTPYKTYpPHOU
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD COCTAaBIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnE€HHOM YpOBHE H3Yy4EHMs IIpenMera obecreueHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUYKHU 3PECHUSI XUMUYECKOW KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUSIX O CTPOEHUU aToMa. XMMUYECKasl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MpoIeccax U ANEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpPocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPKAHUE KYpPCOB XHMHHU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa NI KJIacCOB XUMHUKO-(PU3NdecKkoro mpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu
U3YYEHUHU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, BJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUU BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeAMEeTa JUId KIACCOB XUMHKO-
ononornyeckoro mpodwist OONBIIMIA YACTBbHBIA BeC Oy/IeT MMETh OpraHMdYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUMUAbI, OENKH, YIJICBOJAbI, HYKICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHMs OCHOB HAay4yHOTO MHPOBO33PEHUS, OCBOCHMS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE MpeaMeTsl», «MaTtemartuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBJIsIETCSl (DOPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEHIEHHMH  IpolJemM
HKOJIOTUYECKOM, YHEPTreTUIECKON U THUIIEBON OE30MacCHOCTH, B PAa3BUTHU
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpefe;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIAMEHTATbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJIPHOM, O  TEPMOAMHAMUYECKUX U
KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWN IS OOBSICHEHHS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, WUMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C ITO3UIINI YKOJIOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJUMBIX [IJI1 MPUOOPETEHUS] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mnane peanuzanuu NepBOOYEPEIHBIX BOCHHUTATEIBHBIX U Pa3BUBAIOIIUX
(GYHKIUI LET0CTHOW CHCTEMBI CpEeIHEro oO0Iiero oOpa3zoBaHUsS MPU W3YYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKue LeNU U 3a/1a41, Kak:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XWMHH, (DOPMUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAbHBIX U TBOPUYECKHX
crocoOHOCTEeM oOyuaromuxcs, (GopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO0111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHHUS] XUMHUH Ha YIIIyOJIEeHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSX. Tumbl TruOpUIM3alMM aTOMHBIX opOuTanen
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemecTB. IloHsTHe O CBOOOAHOM pajukane, HykJIeopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CtpykTypHble (GOpMysbl pa3IU4HBIX BUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupuKalMU OpraHudeckux BemiecTB. [loHsTue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKays OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOyrIMBaHHE W TOpPEHHUE), KOHCTPYHPOBAHUE MOJEICH MOJIEKYI
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasnl.

Ankanbl. ['oMosioruueckuil psaj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3anys aTOMHBIX opOuTanei yriaepoaa, 6-CBs3b. DU3NYECKUE CBOWMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (LUKIONPONAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusnyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

AnxuHbl. 'oMOJI0OrH4ecKuil psii aIKMHOB, 001as popMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKWHOB, NMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
obmiast hopmyIa, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUEHTUPYIOIIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKUX YIIJIEBOJOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKa, KPEKUHI (TEPMHYECKHUH, KaTaJIUTHUUYECKHUI), PUPOPMHUHI, MHPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBs3b MEXAY pa3InYHBIMU KJIAaCCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJOreHa Ha TUAPOKCOrPYNNy, HUTPOrpynny, LHUAHOTPYMIY,
amuHorpynmy. JleifictBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3zauMopelcTBue NUraloreHaJkaHOB ¢ MAarHUeM M ITUHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCICTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMAcC, KayuyyKOB M PpPE3UHBbI, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0B U raJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHoida). ['oMonormueckuil psna, obuias ¢opmysna, H30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMHM W  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHOUPTHI — JTWICHIJIMKOJIb M TIULEpuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOI0aTOMHbIE
cnuptel. [IpencraBieHne o MexaHHU3ME PEAKIMI HYKICO(PUILHOTO 3aMelleHusl.
HeiictBue Ha opraHu3Mm denoBeka. CrnocoObl TOJy4YeHUS] W HPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoicTB (enona. KayecTBeHHble peakuuu Ha (eHon. TokcuuHOCTh (eHoda.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3WYECKHUE CBOWCTBA aJIbJICTUIAOB U
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIC KUCIOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckre CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMy, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie 3¢upsl. ['omonoruueckuit psina, oOmas dopmyna, HU30Mepus u
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETpPEeETbHBIX JKUPHBIX KUCIOT. JKupsl B ipupo/e.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO61ast xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. DPU3NUEeCKUe CBOMCTBA M HaxOXAcHUE B npupojae. dorocuHTes.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBivBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ 'uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYECTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUWW Ha albJeruibl (C TUAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 1o teMam «CnupTel U
(benonb», «KapOoHOBbIE KHUCTOTHL. CIIOXKHBIE (DUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJiekys, oOmas (opmyia, U30MepuUsi, HOMEHKIATypa U (PU3HYECKHUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTAaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHuiInHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA W3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKkue CBOMCTBA AMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHUS BEIIECTB M HX MPEBPAIICHUI:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoOJIeKYJISIPHbIE COeIUHEHUS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpasiaraeMblie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIU HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3€H MPU U3YYEHUU OPraHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3MYECKHE BEIWYUHBI, CIUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEpUOAMYECKOTO 3akoHa U llepronnueckoil cUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BonopongHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSIPHOTO  CTPOCHUA.  [HIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalin3aTopa, MOJIECIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuoanyeckod CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOoAepKallne
COEJIMHEHHUs TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TOTYyUYECHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxaenume B mpupofe, CHocoObl TOMydeHUs, (QHU3UYECKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoje, CrIocoObl MOMydeHUs, (PU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUN.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ileprnondeckoi cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtawioB.  OOmue  crnocoOsl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIrus, MAPOMETAITYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

O6mas xapakrepuctuka metauioB |IA-rpynner Ilepuoandeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3UYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCU]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla M €ro COCIWHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugapokcuanl u conu xeneza(ll) u xeneza(lll). [lonyduenue u npuMeHeHue xKene3a
U €ro CIIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKA. [[puMeneHue
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECWUCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMH KHUCJIOT W IIEJIOUeH, PeIIeHHe IKCIEPUMEHTABHBIX 3a7a4 M0 TeMaM
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUS ueioBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI TOTYYEHUST BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbIlIIEeHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUTABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXAIoLIed Cpelbl U €ro IMOCJIeICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMMacHOr0 HCIMOJIb30BaHUS TIPErnapaToB OBITOBOM XUMHUH B MOBCEIHEBHOI
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUU, €CIH OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, dKocucTema, ouocdepa, MmeTaboanu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE TPOMBIIIEHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUAJIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-AEATEILHOCTHBIM TOJXOJAOM B CTPYKType
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOSTEIBLHOCTU U CAMOONPEICICHUIO; HAINYUE MOTUBALIMH K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTa «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh OINBITa IO3HABATENLHOM M NPAKTHUUECKOH J1E€ATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABOIOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IMPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh WM TPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTHKY |
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBOKEHUsI K MPOILIECCY TBOpPUECTBA B O0OJACTH TEOPUM U IPAKTUUYECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMsI TOrO, 4YTO JaHHbIE HAyKM €CTb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTHKOB;



WHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM JAEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHUIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTHYECKH 1E€JIECOO00PA3HOT0 OTHOUIEHUS K MPHUPOJIE€ KaK HCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHUSA HEOOXOAUMOCTH HCIIOJb30BAHUS JOCTHOKCHUM XUMHUH IS
pelIeHUs BOIPOCOB PAIlMOHAIIBHOT'O IPUPOI0TIOJIb30BAHUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HJIMYMS PA3BUTOTO SKOJIOTMUECKOTO MBIILICHUS, S9KOJIOTHUECKON KYJIbTYPHI,
OIIbITA JIEeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KarollleM MUpEe KaK O €IWHCTBE MPUPOABI M YEeJIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHUH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMaHUCTUYECKOW HANPAaBJICHHOCTH W BAXHOW POJIM B
CO3/JaHUM HOBOM 0a3bl MaTepHaIbHOH KYJIBTYPBl, B PEHICHHH TJI00AIBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHUS CYIIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHbBIC 3aKITIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEOBATEIBLCKON IETEIILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JIESTeIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yucOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KJACCU(PUKAIIMKU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpU pElIeHWH YYEOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3azad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XUMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XWMHYECKHX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011IEHNS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpMaueil: NpUMEHSATh MEXNpeAMeTHbIe (pu3uueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH ITPH BBHITOJTHCHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIHTI/IBHl)Ie YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂi

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOI IO3HABATEJIbHYIO
NEeSATENIbHOCTh, ONpezensds €€ Leld W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBINIOJIHEHUHM YYEOHBIX U HCCIEAOBAaTEeNIbCKUX 3aJad, BbhIOMpaTh Haumboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMUU HA YyIiyOIEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKue
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUM
[0 OCBOEHHIO, MHTEPIPETAMN U MpeoOpa3oBaHUIO 3HAHHUM, BUABI E€ATEIbHOCTU
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTYalIMsIX, a TAKXKE B pPEabHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3AHHBIX ¢ XuMuel. B
nporpaMme IO XHMHHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBl 110 TOJaM
U3YYECHHUS.

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHMS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEeHUH YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



MUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHUn palMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI W OOILIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHAS aToMma, THOpUAM3alds AaTOMHBIX OpOWTaje, HWOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKUCJIEHHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (Gopmyisl  (pa3BEpHYThIE, COKpallIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUM psJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuit 3axkoH JI. VM. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalieHUus] DSHEPrHUM TIPH XUMHUYCCKHX pEaKIusIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAaHUSI TPUYUMHHOCTUA U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
0 MEXaHW3MaxX XHMHUYECKHX pPEaKIui, TePMOJMHAMHYCCKUX W KHHETHYCCKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aMMHOM BIIUSIHUU aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTsl, opuentanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJIb30BAHUU BAXKHEWIIIMX OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEpepadOTKU HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHITHUS TPU
OMMUCAHUU COCTaBa, CTPOEHUSI U CBOMCTB OPTraHUYECKUX COEIUHEHUI;

c(hOpMHPOBAHHOCTh YMEHMUIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BELLECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUUA U PAaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTENIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuid HOHHOTO oOOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPAaBHCHUIA;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknatype (IUPAC) u nmpuBoauTh TpUBHAIBHBIC Ha3BaHUS IS OTIEIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TVIMIWH, aJJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIIWH, TUBUHWI, W30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

chOpPMHUPOBAHHOCTh, YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKJIOAIKAHOB, AJIKCHOB, aJKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPraHUYECKUX COSAUHEHUHN OT
KPAaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepabOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs MPUMEHSTH OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3ALIMIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — JJISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI 10 XUMHUYECKHUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DU3UICCKUX
BEIMYMH (Macca, OO0BEM Tra30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TMO3ULUUN  DKOJOTMYECKOM  OE€30MacHOCTH  IOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSATENIBHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3alady 1O pAaClO3HABAHUIO OPraHMYECKUX BEILECTB) C COOJIIOJCHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11€JIeCO00pa3HOTr0 MOBECHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1J1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMUYECKON MHGOPMALIMK B PA3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1aueH.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUsI Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B OOECIEYECHUH YCTOMYHUBOIO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4YeJoBeKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AIEKTPOJUTHUYECKON TUCCOLHUALMM, TEPUOIUUCCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHM3MaX XHUMHUYECKHX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHU;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI OTPEACIIATh BAJIEHTHOCTh M CTEMCHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUYU IO PA3JIMYHBIM MpPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEAKIIUIL;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOrO MEPHUOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTann», «OCHOBHOE M BO30YXIEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX DJIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuil HOHHOTO OOMEHa MYyTEM COCTaBJIEHUS HMX TOJHBIX U
COKPAaIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3d;  pEaKUUH
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOW pEaKkIUMu B 3aBUCHUMOCTH OT pa3JIMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIIMe Hay4yHbIE MPHUHIMIBI XUMUYECKHMX MPOU3BOJICTB; ILEIECO00Pa3ZHOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPAKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HA4YE€HHUs] BOJOPOJHOIO MOKA3aTelisi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOM MAacCOBOM J10JI€l pacTBOPEHHOTO BEILIECTBA WJIM J1aHO B M30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BEUIECTB, ONpPEACIICHNUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIbHBIX 3ada4 no Ttemam «Metaiey u  «Hemeramnsy) ¢
COOJIIOICHHEM TIpaBWJI 0€30MacHOro oOpallleHusl ¢ BEUIECTBAMH U J1JaOOPaTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nu4HOil (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTopHBIM 00OpyJAOBaHHEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTWKEHUA €€ YCTOMYMBOTO Ppa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HaydyHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HaumeHoBaHue pa3jiejiOB M TeEM KoanuecTBo 4acoB
/0 mporpamMmbi Bcero  KoHTpoJubHbIe

padoThI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

IIpakTuyeckue  IIpodopuent.

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.1  Ilpeamer opraHUYECKON XUMHH. 8
Teopust cTpOeHUSI OPraHUYECKUX
coenuHenuit A. M. byrnepoa

Hroro no pazneny 8
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIE yrieBoaopoabl — 5
QJIKaHbl, IUKIOATKAHBI
2.2 HenpenenbHble yriieBOgOPOIb: 14
QJIKCHBI, AJIKaIUCHBI, AJTIKUHBI
2.3 ApomMaTudecKkue yriieBoa0pO/Ibl 8
(apensr)
2.4 [TpuponHbIE HCTOYHUKH 4
YTJIEBOAOPOIOB M UX mepepadboTka
2.5 ["anorennpounsBoaHbIE 4 1
YTJIEBOAOPOIOB
Hroro o pasneny 35
Paspnea 3. Kuciiopoacoaep:xanue oprannyecKue CoeAuHeHNUs
3.1 Cruptsl. @eHon 11
3.2 KapboHunbsHbIe COeTUHEHUS: 21

anbJeruipl 1 ketoHsl. KapOoHoBbIE
KucnoThl. CiioxkHble 3¢upsbl. XKupsl

3.3 VYriaeBoasl 9 1
Hroro no pazgeny 41

Pasnen 4. A3oTcoaep:kamye opraHudecKre coeIMHeHUus




4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 12

Hroro no pazgeny 12
Pamgn 5. BbIcOKOMOJIEKYJISIPHbIE COeTUHEHUS
51 BricokomMouteKkynspHbIe 6
COCTMHEHUS
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

Ne  HaumeHOoBaHUe pa3iesioB M TeM KoJsnyecTBO 4acoB DJIeKTPOHHbIE
I/ mporpaMmbl Bcero Kourpoabnbie  IIpaktuueckue | IIpogopuent. (UH(ppoBBIC)
padoThI padoThI padora odpasoBaTesbHBIE
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
11 Crpoenue atoMma. Ilepnonnueckuit 9
3akoH u [lepuoanueckas cuctema
XUMHUYECKUX dieMeHToR /I, M.
Menneneesa
1.2 Crtpoenue BeniectBa. MHOrooopasue 11 1
BEILIECTB
1.3 XUMHUYECKUE PEAKIINU 19 1 3 1
Hroro mo pazueny 39
Paznen 2. Heoprannuyeckasi XuMusi
2.1 Hemeramsl 31 1 3
2.2 Mertasibl 23 1 2 1
Hroro nio pazgeny 54
Paszpnen 3. Xumus v :Ku3Hb
3.1 MeTtoapl TO3HAHUS B XUMHUH. XUMHUS U 9 2
KU3Hb
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHUE
OPraHU4YeCKON XUMHH,
MpeJICTaBICHUE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUM

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

[IpodopueHr.
paboThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE

nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

https://oblakoz.ru

DIIEKTPOHHOE CTPOSHUE aTOMa
yriiepojia (0CHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXKXHOCTH aToMa
yriaepojaa

XumMmnueckas CBSI3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOLI
paspbiBa CBsA3EH

Teopust cTpoeHUs1 OPraHMUECKUX
coenuHeHuii A. M. Bytieposa

https://oblakoz.ru

https://oblakoz.ru

https://oblakoz.ru

Buasr uzomepun: CTpyKTypHas,
IPOCTPaHCTBEHHAs.
OnekTpoHHbIe 3 (PEKTH B
MOJIEKYJIaX OPraHUYeCKUX
COeTMHEHNN

https://oblakoz.ru

IIpencraBnenue o
KIacCU(pUKALUU U
CUCTeMaTH4YeCKass HOMCHKJIATypa
(IUPAC) opraHn4eckux BEIIECTB

https://oblakoz.ru



https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/

Knaccudukanus peakuuii B
OPraHUYeCcKOi XUMHU

Cucremarusanus 1 00001eHe
3HAHUHU II0 TEME

https://oblakoz.ru

https://oblakoz.ru

AJKaHBI: TOMOJIOTHYECKHHA Psij,
obmas popmyia, HOMEHKIATypa
U U30MepUs, JJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

https://oblakoz.ru

10

11

12

Ddu3znueckre U XUMHUYECKIE
CBOMCTBA aJIKAaHOB

HaxoseHue ankaHoB B
npupoe. CriocoOsl osyuyeHus u
NPUMEHEHHE aJIKaHOB

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH CTPOCHHUS U
XHUMHYECKUX CBOHCTB, CITIOCOOBI
MOJIYYCHHA U MPUMCHCHUC

https://oblakoz.ru

https://oblakoz.ru

https://oblakoz.ru

13

Pemenne pacu€THbIX 3a/1a4 HA
OIIpEEIIEHNE MOJIEKYJIIPHOU
(bopMyJITBI OPraHUYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB 3JIEMEHTOB, BXO/SIIUX B
ero cocra. CucremaTuzanus u
000011IeHrEe 3HAHU 10 TEME

https://oblakoz.ru

14

15

AJKEHBI: TOMOJIOTHYECKHH PsijI,
oOmras popmyna, HOMEHKIIATYpA,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJsl. CTpyKTypHast U IHC-
TpaHC-U30MEPHsI ATKEHOB

du3nyeckrue U XUMHUYECKUE

https://oblakoz.ru

https://oblakoz.ru



https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/

16

CBOICTBa ankeHoB. [IpaBuio
MapKkoBHHUKOBA

CniocoOblI noy4eHus u
MIPUMEHEHUE aJIKEHOB

https://oblakoz.ru

17

[IpaxTuueckas padora Ne 1 o
teme "llonyyenue sTuiieHa u
U3y4EHHUE €ro CBOUCTB"

https://oblakoz.ru

18

19

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyITBI OPraHUIECKOTO
BELIECTBA

AJKanueHsbl: CONpsKEHHBIE,
W30JIMPOBaHHBbIE,
KymyinupoBaHHble. OcoOeHHOCTH
JIEKTPOHHOI'O CTPOEHUS

https://oblakoz.ru

20

XHUMHYECKHE CBOMCTBA
CONPSIKEHHBIX TUEHOB

21

22

23
24

CnocoOsl nonydeHus u
IpUMEHEHHE aJIKaJUeHOB

AJKUHBI: TOMOJIOTHYECKHH psif,
obmas popmyia, HOMEHKIIATYpa,
ANEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY, (hU3MUeCKHe CBONCTBA

XMUMHYECKHE CBOMCTBA AJIKNHOB

KauectBenHnble peakini Ha
TPOMHYIO CBSI3b

25

CriocoObI nostyueHust u
IMPUMCHCHUEC AJIKWHOB

26

Pemenue 3agau: pacd€rsl o
YPaBHEHUIO XUMUYECKON
peakIuu



https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/

27

28

Cucremarusanusg U 00001eHne
3HAHWUH 10 TEME

ApEeHbI: TOMOJIOTUYECKUN PA/I,
obmras popmyina, HOMEHKIIATypa.
DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKYJ O€H30J1a U TOIYyOoJIa, UX
¢du3nveckre CBOMCTBA

29

30

31

XUMHUYECKUE CBOMCTBA apEHOB:
peaklMK 3aMelIeHUS
XUMHYECKUE CBOICTBA aPEHOB:
peaknuu MpruCcoeTuHEHNS,
OKHCJICHHE TOMOJIOTOB OeH3011a

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHUpOJIA

32

Pemenune pacu€tHbIX 3a1a4 Ha
OIIpEeNIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIleCTBa

33

34

35

CrnocoOsl nonydeHus u
IpUMEHEHHE apeHOB

['eneTnyeckas CBS3b MEXIY
Pa3IUYHBIMU KJIaccaMu
YIIEBOIOPOAOB

Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEaKIIHM.
Cucremaru3zanus 1 000011eHne
3HAHWM 110 TEME

36

37

ITpuponnsrii ras. [lomyTHble
HEe(TsHbIE ra3bl

KameHHBIi yroas U IpOoIyKThI
ero nepepaboTKH




38

Hed1p 1 ciocoOsI €€
nepepabotku. [Ipumenenue
IPOJYKTOB NEpepadOTKu HEPTH

39

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMH
YTJIEBOAOPOJOB

40

41

42

43

44

l"anorenonpounsBoaHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; peaKLUH 3aMELICHUs
rajoreHa

JleiicTBue 1IeIouYeH Ha
raJOreHIPOU3BOIHBIC.
B3aumonelictBue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
LUHKOM

Cucremaruzanus U 00001IeHne
3HaHUI MO pa3feny
"YraeBogoposr"
KonTponbHas padbora no teme
"Vranesonopoast"

[IpenenbpHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHH PsijI,
oOmrast popmyna, CTpoeHUE
MOJIEKYJI, U30MEpH,
HOMEHKJIaTypa, Kiaccudukaus,
¢duznyeckue cBoicTBa

45

XUMHYECKHE CBOWCTBA
MpeAebHBIX OJJHOATOMHBIX
CITUPTOB

46

CrniocoOslI nosydeHus u
PUMEHEHHE OJTHOATOMHBIX
CIIHPTOB

47

[TpocThie 3¢upbl: HOMEHKIIATypa




U U30MepHUsi, 0COOCHHOCTH
(GHU3MYECKUX U XUMHYECKUX
CBOMCTB

48

49

50

51
52

53

MHOroaTroMHbIE CIIUPTHI:
STWICHIVIUKOJIb U INIMLEPHH, X
¢du3nvecKkrue 1 XUMHUYECKHE
CBOICTBa

CniocoOblI noy4eHus u
MPUMEHEHHUE MHOT'0ATOMHBIX
CIIUPTOB

@DeHOo: CTPOCHHUE MOJICKYJIbI,
¢du3nveckue CBOMCTBA.
TokcudHOCTH eHoma
XuMuyeckue cBoiicTBa (heHona
CriocoObI mosryueHust 1
npuMeHeHue eHosna
[TpakTuueckas paborta No 2.
Pemenune skcriepuMeHTATBHBIX

3aznad4 no teme "CrnupTsl U
¢deHnomnsr"

54

55

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

AnbAeTuabl U KETOHBI:
AIIEKTPOHHOE CTPOECHHE
KapOOHUIHHOMN TPYIIIIHI;
TOMOJIOTUYECKHE PAJIbI, 00IIIast
dbopmyna, u3omepus u
HOMEHKJIaTypa

56

AnbJeruapl U KETOHBI:
dbuznYecKre CBOWMCTBA; PEaKIIuu
MIPUCOETUHEHUS

57

Peakium oxkucinenus u




58

KauCCTBCHHBIC PCAKIIUU
AJIbACTU 0B 1 KETOHOB

CrniocoOblI noy4eHus
aJbJACTU]IOB U KETOHOB

59

60

61

62

63

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,
OCOOEHHOCTH CTPOEHHUS UX
MOJIEKYII

W3omMepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, HX
busrueckue cBoicTBa

XUMHUYECKHE CBOMCTBA
MNpeaACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT
Oco0eHHOCTH CBOICTB
MYpPaBbUHOM KHCIIOTBHI.
MHuoroo6pa3ue kapOOHOBBIX
KUCJIOT

Oco0EHHOCTH CBOUCTB:

HEMPECACIIbHBIX U apOMaTUYICCKUX

KapOOHOBBIX, TUKaPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenyu BHICIINX
KapOOHOBBIX KUCIIOT

64

65

66

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

Crioco6bI nostyueHust u
MpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnosxHble 3(hUpBI:
TOMOJIOTUYECKHH psJl, oO1ias
dbopmyna, uzomepus u
HOMEHKJIaTypa




67

68

69

DuU3NYECKUE U XUMUYECKUE
cBoOMCTBA A3(HUPOB

Pemenne pacu€THbIX 3a7a4: 1O
YPaBHEHUIO XUMUYECKOU
peaxiuu, Ha onpezesieHue
MOJICKYJISIPHON (HOPMYJIBI
OpPraHMYECKOTO BEIIEeCTBA
[TpakTrueckas padota Ne 3.
Pemenne skciepuMeHTAIBHBIX
3a1a4 1o teme "KapOoHoBbIe
KuCIOTHl. CliokHBIE YPHUPHI"

70

XKupsr: crpoenue, puznveckue u
XMUMHYECKUE CBOHCTBA
(ruzposnus)

71

72

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIEpXKAIINX OCTATKH
HENPEICTbHBIX KUPHBIX KUCIIOT.
JKupsl B mpupoje

Mpl1a KaK COJIH BBICIINX
KapOOHOBBIX KUCIIOT, UX
Morontee nercraue. Iloustue o
CHHTETHYCCKHX MOFOIIUX
cpenctax (CMC)

73

74

I'eneTndeckas cBs3b
YIIIEBOLOPOAOB U
KHMCIIOPOJCOAEPKALINX
OpraHUYECKUX BEIIECTB
Pacuérsl o ypaBHEHUSIM
XUMUYECKHUX PeaKLni

75

76

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

OO01mas xapakTepucTHKa
YTJIEBOJIOB M KJIaCCU(UKAITUS




77

78

79

YTJI€BOJOB (MOHO-, IU- U
MTOJIMCaXapHU/IbI)
Monocaxapusl: puzndeckue
CBOMCTBA U HaXO0XKJICHHE B
npupojae

[IpumeHeHue rioKo3bl, e
3HAYCHUE B JKU3HEICATCIbHOCTH
Opranu3ma

Jucaxapunpl: caxaposa,
MaJbTO3a U JIAKTO34.
Haxoxnenue B mpupoe u
MIPUMEHEHUE TUCaXapUJIOB

80

81

82

[Tonucaxapuael: cTpoeHue
MaKpoMOJIeKyJ, (pu3nYecKre u
XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

[TonsTre 00 HCKYCCTBEHHBIX
BOJIOKHAX

Pemienne pacueTHbIX 3aa4 Ha
ompeiesieHue J0JIU BbIX0a
MPOJIYKTa PEaKUU OT
TEOPETHUYECKH BO3MOKHOTO

83

84

85

Cucremarusanus 1 00001eHne
3HAHMI TIO pa3aeny

KonTponbHas pabota mo Teme
"Kucnopoacoaepxariue
OpraHUYecKHue coequHeHus"
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYII, 001Iast
dbopmyna, uzomepus,
HOMEHKJIaTypa U pU3NYeCcKue
CBOMCTBaA




86

87

88

89

XUMHYECKUE CBOUCTBA
anpaTHIECKUX aMUHOB

AHWIMH: CTPOCHUE aHWJIMHA,
0COOEHHOCTH XMMHUYECKUX
CBOMCTB aHWIMHA

CrniocoOsl osTy4eHus u
npUMEHEeHHE au(aTHIECKIX
aMHHOB

AMHMHOKHUCIIOTBI: HOMEHKJIATypa
U u30Mepus, GU3NIECcKue
cBorictBa. OTIenbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

90

XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOrMYeCcKOe 3HAUYCHUE
amMuHoKkucior. CHHTE3 U
TUIPOJIU3 TICNITHIOB

91

benkn kak npupoaHsie
MOJIUMEPBI; CTPYKTYPBI OEJIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A3zoTcoaepkaiue
TeTePOIMKINYECKHE
coequHeHus. HyknenHoBbie
KHUCTIOTHI: COCTaB, CTPOCHUE U
Ouosoruueckas poiib

94

[IpakTuueckas padbora Ne 4.
Pemenne skciepuMeHTATBHBIX
3aj1a4 1o TeMe
"A3oTcoaepkaiue
OPraHUYEeCKHE COCTUHEHUS "

95

[TpakTrueckast paborta Ne 5.
Pemenne skcriepuMeHTATBHBIX
3a7a4 o teMe "Pacrio3HaBanne




OpPraHUYECKUX COCTMHEHUM"

96

KonTtponbHas pabora o Teme
"A3oTcoaepKaliue
OpraHuYecKue coeuHeHus"

97

OCHOBHBIE TTIOHATHS XUMHU
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —II0JIMMEpHU3alus 1
MMOJTUKOHICHCALTHS

98

99

ITnactmaccel. YTunusanusa u
nepepadoTKa IIacTuKa

DacToMepbl: HaTypaJIbHbIN
CHHTETHUYECKHE KayuyKu. Pe3una

100

Bonokna: HAaTYpaJIbHBIC,
HCKYCCTBCHHBIC, CHHTCTUYCCKHC.
HOJ'II/IMepLI CIICHHUAJIBbHOI'O
Ha3HAa4YCHUA

101

102

[IpakTuueckas padbora Ne 6.
Pemenne skciepuMeHTaNbHBIX
3a7a4 o teMe "Pacrio3naBanne
IUIACTMAacC 1 BOJOKOH"

O06o0011eHnEe U cUCTeMaTH3aIHs
W3Y4EeHHOTO MaTepuaia mo TemMe
"BBICOKOMOJIEKYIISIPHBIE
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

AtoMm. CocTaB aTOMHBIX sJIEp.
XuMuueckuii 3jeMeHT. M130Tonbl

CTpoeHHe QJICKTPOHHBIX 000J104Y€EK
adaTOMOB, KBAHTOBBIC YK CJIa

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

IIpogopuent
padora

JlaTa
U3y4eHus

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Krnaccudukarus XMMHIECKUX
3JIEMEHTOB (S-, p-, d-, f-a11eMenThI)

Pacnipenenenue 31€KTpOHOB IO
aTOMHBIM OpOUTAIISIM

DNeKTPOHHBIE KOH(PHUTYpaIuu
aTOMOB 2JIEMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUU

DeKTpOHHbIE KOHPUTypaluu
MOHOB. DJIEKTPOOTPULIATEILHOCTD

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
MenaeneeBa, CBsI3b C COBPEMEHHOU
TEOpUEN CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX IIEMEHTOB U
00pa3zyeMbIX HMH MPOCTHIX U
CJIOKHBIX BEIIECTB 10 TPYIIIaM U
nepuoiamMm

10

Cucrematusanusa 1 0000IIeHne
3HAHUM TI0 TeME

Bubsl XuMu4ueckou CBSI3H.




11

MexaHu3MBbl 00pa30BaHUS
KOBAJIEHTHOM CBsi3U. BogopoaHas
CBA3b. MexXMOIIeKyIIsIpHBIC
B3aHUMOJCUCTBU

BaneHTHOCTH U BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBSI3b
AJICKTPOHHOU CTPYKTYPhI MOJIEKYII C
UX T€OMETPUUYECKUM CTPOCHHEM

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

13

14

15

BemectBa MOneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPpUCTAJUNINYCCKUX PCUICTOK U
CBOICTBA BEIIECTB

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOJUIOUIHBIX
pacTBopax

HcTrHHEBIE paCTBOPHI: HACKIILICHHBIE

U HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnoruaparst

16

17

CriocoObl BBIpaKEHUS
KOHIIEHTPALlUU PacTBOPOB
Pemenue 3a1a4 ¢ nCnoyb30BaHuEM
MOHATHUH "MaccoBasi 40
pacTBOpEHHOTO BelecTna',
"MoJsipHast KOHUEeHTpaus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

Cucremaruzanuys u 00001eHue
3HAHUI 10 TEME

20

KOHTpOJ'IIJHaH pa60Ta 110 TCMaM




"Crpoenue atoma. Ilepnoanueckuii
3aKkoH u [leprognyeckas cucrema
XUMHUYECKUX dieMeHToR /1. 1.
Mengaeneesa", "CTpoeHue BelIeCTBA.
MHuoroo6pasue BemiecTn"

21

22

23

24

Krnaccudukanus XuMHIecKux
peaKkuuii B HEOPraHUYECKOU U
OpPraHMYECKON XUMHUU. 3aKOH
COXPaHEHHUS MacChl BEUIECTB; 3aKOH
COXPAHEHHUS U IPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKLIUIX

Tennobie 23 (HEKTH XUMHUECKUX
peakuuii. Tepmoxumuueckne
ypaBHEHUs

Boluucnenus no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXHUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé

3aBHCHMOCTH OT Pa3IUYHBIX
(daxTopoB. Karanus u karanuzaTopsl

25

26

27

['oMoreHHbIe 1 reTeporeHHbIE
peakuun

ITpakTuyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTbh XUMHUUYECKOW peakiun"

OO6patuMble 1 HeOOpaTUMBbIE
peakuuu. XMMHUYECKOE paBHOBECHE

28

29

[IpakTuueckas pabora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
M0JIO)KEHHE XUMHUECKOT0
paBHOBeCHS"

DNEKTPOIUTHYECKAS UCCOIUAITHS.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.




CreneHp IUCCONUAIAN

30

HNonnoe npoussenenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BomopoiHbIi
nokazatens (pH) pactBopa

31

I'mpaponus coneit. Peakiuu,
MIPOTEKAIOIIIKE B PACTBOPAX
JIEKTPOJIUTOB

32

[TpakTuyeckas padora Ne 3 o Teme
"XuMHUYeCcKue peakiuu B pacTBOpax
3JIEKTPOJIUTOB"

33

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
pCaKIuu. Baxkueinine okuciImTeIIn
1 BOCCTAHOBHUTCIIN

34

Meto JIeKTPOHHOTO (3JICKTOHHO-
HMOHHOTO) OanaHca

35

36
37
38
39

40

DJIEeKTPOJIU3 PaCTBOPOB U PACILIABOB
BEIIIECTB

Pemenue 3amaq Pa3JINIHbIX TUIIOB
Pemenune 3ama4 Pa3JIMIHbIX TUIIOB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TeMe " XUMUYECKUE
peakuun"

KonTponbhas padbota no teme
"Xumuueckue peakuuu"

[TonoskeHre HEMETAJIOB B
[Iepnonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
cTpoeHus ux aromon. Guznyeckue
CBOICTBA HEMETAJIJIOB

41

Annotponus HeMEeTauIoB (Ha
IIpUMepe KUCI0POoJa, CEPHI,




docdopa u yraepoaa)

42

43

44

45

Bogopon: nonmyuenue, pusndeckue
Y XMMHYECKHUE CBOMCTBA. ['Uipu bl

[ajioreHbl: HAXOXK/ICHUE B IIPHPOJIC,
CTOCOOBI OTYYCHHUs, PU3UIECKUE U
XUMHYECKHE CBOICTBA

l"anorenoBonopoasl. Baxxkneiue
KHUCJIOPOJICOACPKAIINE COCTUHEHUS
rajJoreHoB

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[IpumeHeHue rajJoreHoB U ux
COCIMHEHHNH

46

47

48

49
50

51

[IpakTuueckas padorta Ne 4.
Pemrenue skcnepuMeHTAIBHBIX
3azad4 mo reme "l"anorednr"”
Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJtydeHus, Gpuznueckue u
XuMu4eckue cBorictra. O30H.
[IpuMeHeHne Kucnopoia u 030Ha
Oxkcubl ¥ IEPOKCUIBI

Pemenne 3a1a4 pa3nuvHbIX TUIIOB
Cepa: Hax0JIeHHUE B IPUPOJIE,
CHOCOOBI OJTy4YeHUs], PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA

CepoBoaopo, cyabhumapt

52

Kucnopoaconepxaniye coefuHeHHS
cepbl. OCOOEHHOCTU CBOUCTB CEPHOM
KHCJIOTHhI

53

[IpakTnueckas padora Ne 5.
Pemienue skcrepuMeHTaIbHBIX




54

3amau o teme "Cepa u eé
coenuHeHus"

A3OT: HaXOXKJICHHUE B TIPUPOJIC,
CTIOCOOBI OTYYEHUs, PU3NIECKUE U
XHMHYECKHE CBOMCTBA. AMMHUAK,
HUTPH/IBI

55

Kucnoponcoaepxariiue coemHeHUs
asora. OcOOEHHOCTH CBOWCTB
a30THOU KHUCIIOTHI

56

57

[IpumeHeHue a30t1a u ero
coeMHEeHN. A30THBIE y100peHus
docdop: HaXOXKICHUE B PUPOJIC,
CTIIOCOOBI OTYYCHUs, PU3NIECKUE U
XUMHUYEeCKHe cBoricTBa. Dochuibl u

dbochun

58

59

60

Oxcunsl hocdopa,
dbocdopcoaepranme KUCIOTHI.
Comu dochopHOt KUCITOTHI

[Tpumenenue dhocdopa u ero
coequHeHuil. ocpopHbie
ynoopeHus

ITpakTruyeckas padora Ne 6.
Pemenue skcriepuMeHTaIBHBIX
3aja4 1o Teme "A30T 1 pocdop u ux
coequHeHus"

61

62

VYriepon: HaXOXICHUE B IPUPO/JIE,
aJUIOTPOMHbBIE MO (DUKALINY;
busnvecKre 1 XUMHUIECKHE
CBOWCTBa, IPUMEHEHHE

Oxcun yrnepoaa(ll), oxcun
yrinepona(lV), yronbHast Kuciaora u
e€ comu




63

Pemenue 3aaa4 pa3jInuIHbIX TUIIOB

64

Kpemuuii: Hax0KI€HUE B IPUPOJIE,
CrocoOBI MoydeHus, pu3nyeckue u
XMMHYECKHUE CBOMCTBA

65

66

67

68

69

Oxcun kpemuusi(1V), kpeMHueBas
KHCJIOTA, CHIUKATHI

[IpuMeHeHne KpeMHHS U €TO
coeauHennii. CTeKio, ero
MOJTyYCHHUE, BUBI CTEKIIA
Pemenue 3amay pa3aMvHBIX THIIOB
CucreMaru3zanus u 00001IeHe
3HaHui 1mo reMe "Hemeranasr"

KontponbHas paboTa mo teme
"Hemeramisr"

70

71

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OIMNOOK

[TonoxxeHue MeTauIoB B
[Iepnonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOECHHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB
METAJUIOB

72

OO6mume guznueckre CBOMCTBA
MeTaioB. [I[pumeHeHre MeTamioB B
OBITY U TEXHUKE

73

CnnaBsl MeTauioB. Kopposust
METaJJIOB

74

Pemenne 3aaa4 pa3JIM4YHbIX TUIIOB

75

DAEKTPOXUMHUECKUN Psijl
HanpspkeHui Metamo. Obmue
CIOCOOBI MOTYyYEHUS METAJIJIOB

76

OO6m1ast XapaKTepruCTHKa METAIIIIOB




77

78

|A-rpynnsl [leprogunueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.
Harpuii n xanuii: nosydyeHue,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BELIECTB U UX COCIUHECHUN

OO01as xapakTepucTUKa METaNIOB
IlA-rpynns! Ilepuoanueckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUH: MOJTy4YEHHUE,
busznuecKkrue 1 XuMUYEeCKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEILIECTB U UX COCTMHEHUI

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

79

ANOMMHUI: TIOJTy4YEHHE,
¢bu3nyeckrue 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

80

AmdorepHbIe CBOMCTBA OKCHA U
THIPOKCHU/IA aTIOMUHUS,
TMIPOKCOKOMIIJIEKCHI aJTFOMUHUS, UX
IIPUMEHEHNE

81

Pemenne 3aaa4 pa3jIMuYHbIX TUIIOB

82

83

[IpakTnueckas padora Ne 7.
Pemienue skcrepuMeHTaIbHBIX
3aj1a4 1o Teme "MeTasuibl TJIaBHBIX
noarpynn”

OO11ast xapakTepUCTHKa METAJIOB
no6ouHbIX noarpynn (b-rpymnm)
Ileprognueckoit cUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

84

dusznueckue 1 XUMHUYECKHE
CBOWCTBA XpOMa U €r0 COCIMHEHUH,




HUX IPUMCHCHUC

85

Baxwnelinme coeMHEHU Maprasiia.
[Tepmanranar kayius, €ro
OKHUCIIUTENbHBIC CBOUCTBA

86

87

88

duznyeckre 1 XUMHUECKHE
CBOMCTBA eJIe3a U eT0 COCTMHECHHUI.
[Tonyyenue u npruMEHEHHUE CIUIABOB
JKenesa

du3nYeCKUC U XUMUYECKHUE
CBOMCTBA MEOU M €€ COCANMHCHUM, UX
MIPUMCHCHHE

DOu3nIeCKrue U XUMUYCCKHUE
CBOMCTBA IIMHKA M €r0 COCAUHCHUI,
UX IPUMEHEHUE.

' ApOKCOKOMILIEKCHI IMHKA

89

[TpakTuueckas padbora Ne 8.
Pemenue skcriepuMeHTaIbHBIX
3a1a4 1o Teme "MeTtauibl TOOOYHBIX
noarpynn”

90

Pemenne 3aaa4 pa3JIM4YHbIX TUIIOB

91

O000I1IIEHNE U CUCTEMATHU3AIINS
M3YYEHHOTO MaTepuaa 1o TeMe
"Merayuier"

92

93

KonTponbhas padota no teme
"Meramib"

AHanu3 pe3ynbTaToB KOHTPOJIBHOM
paboTHI, KOPPEKITUS OMHUOOK

94

Pone xumum B obecrieueHUH
YCTOMYHMBOTO pa3BUTHUSA
yenoBeuecTBa. [IoHATHE 0 HAYYHBIX
METOJIaX MCCIIEIOBAaHUS BEIIECTB

95

HaquHe IMPUHOMXIIBI OPraHu3anuu




XUMHUYECKOTO MTPOU3BO/ICTBA.
[IpombliieHHbIE CTIOCOOBI
MOJTYYCHUS] BAKHEHUIITUX BEIIECTB

96

XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIlel Cpebl U €ro
IIOCJICICTBUS

97

98

99

XuUMHS U 30pPOBbE YEIIOBEKA.
JlexapcTBEeHHBIE CpelICTBA
Xumus nuiy. Pois XuMuu B

o0ecrieueHuy NUIeBOMn
0€30I1aCHOCTH

KocMmeTrnueckue u napromepHbie
cpeacTBa. beiToBas xumMust

100

101

102

XHMHS B CTPOUTEIIBCTBE.
Baxneiimme cTtpouTesbHbIE U
KOHCTPYKIIMOHHBIC MaTePUAIIBI
XuMUsl B CETBLCKOM XO3SHCTBE.
Opranuveckric 1 MUHEPATHHBIC
ynoOpeHus

CucreMaru3anus 1 0000IIeHHE
3HAHWH 110 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;
nof penakiueii Jlyauna B.B., O61iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3narenscTtBo «IIpocBemieHne»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

Xumus. YrinyOiaeHHbiit ypoeHsb. 10 kitacc. Metonuueckoe nocodue B. B.
Epemuna, H. E. Ky3pmenxko, B. . Tepenunna, A. A. [Ipo3nosa, B. B. JlyHuna.
O.C.I'abpuensn «HacronpHas kaura yuurens Xxumun»-M, «bmuk u K»,2001 2).
TemaTndeckre TeCThl U KOHTPOJIbHBIE PabOTHI 110 XuMuH -10,

O.C.I'abpuensn,l.I".JIbicoBa «Xumusi-10» (yrayOneHHbII ypoBEHb YPOBEHb) M.,
«dpoda»,2017

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
HUHTEPHET

https://oblakoz.ru

https://foxford.ru/teacherdashboard

https://interneturok.ru/

https://my.1september.ru/

http://www.fipi.ru/— 6a3oBbIii, yriay0JE€HHBIA YPOBEHb
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https://my.1september.ru/




