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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XrMHUsl Ha YpOBHE YINIyOJIEHHOTO M3Y4YEHHUsS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHHUKOB INKOJbI, HEOOXOIMMYIO s
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B mnporpamme 1o XMMHM Ha3Hay€HUE TMpeaMeTa «XUMHSD» IO0Iy4aeT
HOJPOOHYI0  HMHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCS CJEAYIOIIME BBIMOJIHSAEMbIE MPOrPaMMOM 10
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHUIIOB CTPYKTYPHUPOBAaHUS M IOCIENOBATEIBHOCTU
U3y4YeHUs Y4eOHOro Marepualia, KOJIMYECTBEHHBIX UM KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa3oBaTENbHBIX JTOCTHKEHUI OOydYarommxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIST W3Y4YEHUsS B paMKaxX OTACNbHBIX Mpoduiei, mpemycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 TOCIEIOBAaTEIbHOCTh HW3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yrIyOJE€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  OOy4Yarollerocs IO OCBOECHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUs y4eOHOTo Mpeamera
«Xumus» OCTaéTcsi BO3MOXXHOCTb BBIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBHUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOr0 MW YIIYOJIEHHONO YpOBHEM B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHS B paMKaX W3yYCHUsI CHCIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MpOo(ecCHoHaILHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA  pacliMpeHue W  yriayOJieHne TeOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarolUXCs, BRIOpABIIMX ONpeaeaEéHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHOM IMPOTPpaMMBI CpeAHEro oO0Imero oOpa30BaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUH palMOHATU3allMud y4eOHOro TpyJa U
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnn moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOPraHWYeCcKass XHMHS» COCTABJISIET COBOKYINHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX MPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHUYECKAsI CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX MTPOLIECCaX U NEKTPOIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JONOJHEHUH K oOumel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJisd KJIaCCOB XUMHKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
Ouonoruyeckoro npoduiast OOJBLINI yAeNbHbII BeC OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMINUAbI, OEJIKH, YIJEBOJbI, HYKIECHHOBBIC
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHUPOBO33PEHUS, OCBOCHHUS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEePBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3[I0POBBIO U MPUPOJHON CpeJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWS XMUMHUYECKHX PEaAKUUU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IHX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH N1 OOBSICHEHUS
KITIOYEBBIX HJCH W MPOOJeM COBPEMEHHOW XHMHHU, I OOBSICHEHHS H
MIPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA YKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEILHOCTH YEJIOBEKA, CBA3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJNIb30BAaHHEM U  IepepadOTKOU
BEIIECTB;

e YyIIyOJICHHWE TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS] YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SBJICHHM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHICCKON MEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOSKICHHOCTH B II03HABAEMOCTH SIBJICHUN TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCHHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEILIEKTYATbHBIX U TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpMHpPOBAHHE Y HHUX CO3HATEIHLHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOAOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPBI, IPUOOPETEHUE OTBITA OOIIECTBECHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THulbl TUOpUIM3AIMM ATOMHBIX opOuTanei
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBinenne o KilacCU(pUKALMKM OpraHuyYeckux BewiecTB. lloHsTHe o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornueckuil psj ankaHoB, oOmas ¢hopMmysa, HOMEHKIIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JErHIpUPOBaHus, HUKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanpl. O6mas ¢popmyna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MalbIX (IUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBmio MapKoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONmpsuKEHHbIX  JaueHoB, 1,2- wu  1,4-npucoeaunenue. Ilomumepusanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ausnkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aius aTOMHBIX opOuTaneil yriepoga. du3nyeckue CBOMCTBA aJIKHUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEAKLUHUHA NPUCOCAUHEHHUs, OKHUCICHHE I'OMOJIOIOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [lomumepuszamnus cruposna. CriocoObl NOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpoayxTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIeHUs] TallofTéHa Ha TUAPOKCOTPYIIY, HUTPOrPYyIIy, HIUAHOTPYMIY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE M TPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLCHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIJIEBOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOJOB pa3IMyYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON wWin
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa Kallds, B3aUMOJICUCTBUE AallETUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3YUYEHUE €ro CBOWCTB, O3HaKoMJeHHE ¢ KoJulekuusMu «Hedpts» u «Yromby», c
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YTJIEBOJOPO/IOB U FJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHue MoJekya (Ha mpumepe
MeTaHoJa W 3TaHosa). ['oMosornyeckuit psn, oOmas Qopmyna, U30MeEpus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJIaMH CIIMPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHMYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YEHUS] W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHMS, B3AMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHre 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEIICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crnioco06sI osrydeHus: U npuMeHenue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Duznueckue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I OJTy4eHUs1 U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE IPEENIbHBIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUUKAMM, PEAKUUH C YYaCTHUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCJIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. ['oMonoruueckuii psna, oOmas Gopmyna, U30Mepus U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxXOXAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEeJUTI003bl.  PU3NYEeCKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMs] BEIIECTB M WX IPEBpALICHUIL:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKIMK Ha albAeTUIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANBHBIX 33a/1ad 1o TeMaM «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaep:kaniue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHUHOB:
anuQaTUIecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJieKyJie aHWInHA. OCcOOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. llonydyeHue aHwiIMHA W3
HUTPOOEH307Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENIN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHUMHYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHHUYECKUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHME CBOMCTBAa OEJKOB: TUAPOIU3, ACHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCHEpUMEHTANIbHBIE METOJbl HW3YUYEHHUsl BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TCcofepKallue  opraHumyeckue — coeauHeHus» U «Pacmo3naBanue
OpPTraHUYECKUX COCAUHEHUINY.

BbicokoMoJIeKyJISIDHBIE COeIMHECHUS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUIICHTEpePTasar). Y THin3aius 1 nepepadoTka IiacTUka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCaH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIICHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIAPHON  (POPMYJIBI OpPraHUYECKOro COEIMHEHHs M0 Macce (00BEMY)
MPOJYKTOB CropaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpEACICHUE JOJIM BbIXOJA MPOAYKTA PEAKLUHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK W TOHSITUH, MPUHATBIX B OTIEIbHBIX HpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOPHBIM THUIT MUTAHUS, OpPOKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukarus XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIA W
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHASI KOHIIEHTpauus. HacelleHHbie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBeie 23 (HEKTh XUMUYSCKUX PEaKIU.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTtuMble 1 HeoOpaTUMBbIEC peaklni. XUMHUEeCKoe paBHOBecue. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIMU BEIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienouHas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnIuTeNb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEeHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, HM3yUYEHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, ¢usndeckne M XUMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B Mpupoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TMPOMBIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CTIOCOOBI TMOTYYEHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoicTBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
cepol(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprMeHeHune azoTa
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUs, (U3HUECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docopHbie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u e€
colid. AKTUBUPOBAHHBIA Yyroib, amcopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus U ero coeAnHeHuil. CTeKI10, €ro Moixy4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusznyeckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrusl, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmeTamioB |A-rpynmner [lepuomnueckoit cucTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajnpluil: MoJydeHue, (U3HUecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AM{QoTepHbIE CBOICTBa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss wapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonydyenue u npuMeHeHHE keme3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [INHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [[pruMeHeHune
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtalulbl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAIJIOB C BOAON (BO3MOYKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIIOT U IIEJOYEH, PEIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeraoBeyecTBa. [lonsitue
O Hay4yHbIX MeETOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble puHUIKINBI OpraHu3alui XMMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllIIeHHbIE CTIOCOOBI MOMYYEHUSI METAILJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecrieuyeHn MUIIEBOM 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTAa PEAKLIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTrO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIJIEHHOCTh, METAJUTYPIusi, CTPOUTEIbHBIE
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOONPEICICHUIO; HAUITMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIMYHOCTHBIE pE3yJNbTAaThl OCBOEHUS TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTUYECKON AesSTEeIbHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQXEHUS K 3aKOHY U MIPABOIOPAIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIIUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BellecTBaMU B  OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUCK (YHOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEIICHUM MPaKTUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYATBLHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccur W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOAONOIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KyJIbTYpbl, B PEUICHUH TI00ATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHenupUKy METOJIOB IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCaAIbHBIC YUeOHBIC NEeWCTBHs (TI03HABaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Yy4atOIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOTHYECKHE TeiiCTBHA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaM3UpOBaTh  MpPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTB PE3YJIbTAaThl ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh NPU OCBOCHUM 3HAHWUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapaKTEPHBIE MPU3HAKKU TMOHSATUM W yCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIC CBA3W MEXAY H3y4a€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJWYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakUuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATEIBHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEaKIHnii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pa6oTa ¢ uHpopmMaueii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe 1eCTBHA:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/IaeMOil TEMbI B XO/I€ TUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC Y4eOHbIe 1elCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TIOJYYCHHIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YYCOHBIX
CUTyaIlUsX, a TAaK)Ke B PEabHbIX )KU3HCHHBIX CUTYaIlUsIX, CBI3aHHBIX ¢ XUMuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XHUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJTHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasT M MPOCTPAHCTBEHHAs (TreoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH JI. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN d(PpdekThi, opuentantsl | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBATbUX B3aMMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE TMOHSATUS TPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUATBHBIC HA3BAHUS IS OTICIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH pPa3IMYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AQJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mepepadOTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHSATHOCHOBHBIC OTIEPAIIUUA MBICIUTEIHLHOM
NEeSATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHl MO XUMUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOUN CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XUMHUYECKOU
bopMyJIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C MO3MUIUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHUSL  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCIIOJIb30BATHIIOYUYECHHbBIC 3HAHUS JIJIsI MPUHSTHUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOATENHHO IUTAHUPOBATH U MPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM TPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU 11€1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokasaresis [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TMYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAy4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B OOECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUKM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbhl 4YEJIOBEKa, a TaKkxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

U30TOTIBI, JICKTPOHHAST 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPHULATENBHOCTh, CTENEHb  OKHUCIICHHS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaklH, CKOPOCTh XUMUYECKOW PeaKklny, XUMAYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUS] SHEPTUH NIPU XUMHUYECKUX PEAKLMsIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MIPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TIPEJICTABIECHUS O MEXaHU3Max XUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKMX W  KHUHETHUYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOrMYECKUEe CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUU U OE30MacCHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB © YPAaBHCHHM XHMHYECKUX  PEAKIIUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJIOPOJHAs), THUI KPUCTAUIMYECKON pEmIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpPMHPOBAHHOCT,  yMEHHWH:  KiIacCH(PUIMPOBATH:  HEOPTAaHUUYECKHE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHUE); CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OHJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YKIEHHOE DSHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHATH3aKOHOMEPHOCTH M3MEHEHHUSI CBONUCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKHUE  CBOMCTBA  BEHIECTB  PA3IUYHBIX  KJIACCOB,  TOJTBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIL;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAKUMM  THUAPOJIU3a;  pEeaKIuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOAEHUE, W3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETLHOCTH YEJIOBEKa U B TTIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HA4YECHUS BOJOPOJHOrO IMOKa3aTessli pacTBOPOB KHUCIOT W IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OnpeneIEHHOM MAacCOBOM JI0JIC€H pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKAECHUE KaU€CTBEHHOIO COCTaBa HEOPIaHUYECKUX BEIIECTB, OMPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH M JTA0OPATOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HOi (QopMe pe3ynbTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OIEHUBATHUX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocysol u jabopatopHbM O00OpyJOBaHWEM, OOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUSI €€ YCTOWYMBOTO pPa3BUTHUSI, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX MICTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT u Apyrue), KpUTHIECKU
aHATM3UPOBATHXUMHUCCKYI0 MH(GOPMAIHIO, TIepepadaThiBaTheé M HMCIOIh30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acosB Bunnl
AeSITeIbHOCTH
Ne = HaumeHoBaHHe
JuaexkTpoHHbIe (HU(POBHIE) 00y4arouuxcs ¢
n/ pa3ieyioB M TeM Bcer  KonrtpoJibH IIpakTH4eck -
o0pa3oBaTe/IbHbIE PeCypChl yueToMm pabdoueii
n NporpaMmmMsl 0 ble padoThI ue padoTsl
NMPorpamMmbl
BOCIIMTAHUS
Pa3nes 1.TeopeTuyeckue 0CHOBbI OPraHU4eCKOM XUMHM
OBpHCTHYECKAs
Oecena

1.1

[Ipenmer
OpraHU4eCcKOn
xumuu. Teopus
CTpOEHUs
OpraHUYECKUX
coennHeHul A. M.
Bbyrtneposa

https://resh.edu.ru/https://resh.edu.ru/

http://school-collection.edu.ru/catalog/

HalpaBJjIeHHAs Ha
yOEXKIEHHOCTH B
ocoboit
3HAYMMOCTH
XUMHU IS
COBPEMEHHOMN
LUBUJIM3AIHUU: B €&
TYMaHUCTUYECKOMN
HaIPaBJIEHHOCTH U
BAYKHOU pOJIM B
CO3JaHUH HOBOU
0asnl
MaTepuaIbHOU
KYyJbTYPBI, B
peneHuu
rI100adbHBIX
npobiem



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/

YCTOMYHBOIO
pa3BUTHS
YeJIOBEUYECTBRA.
Hwnamnor,
HaIpaBJICHHBIN Ha
BOCIIUTAHUC
IIECHHOCTHOTO
OTHOILICHUS K
HUCTOPUYECKOMY U
HAy4YHOMY
HaCJIEIHIO
OTE€YECTBEHHOM
XHUMHHU

Hroro no pazneny

Pasnen 2.Yraesomxopoabt

2.1

IIpenenbusie
YTIIEBONOPOABI —
AJIKaHBI,
LAKJIOAJIKAHbI

http://school-
collection.edu.ru/catalog/https://resh.edu.ru/

y4eOHbIe
CHUTYAIHH,
KOTOpbIE
BOCITUTHIBAIOT
yBa)kK€HHUE K
nporeccy
TBOpPYECTBA B
o0JacTu Teopuu u
MPAKTUYECKOTO
MIPHUIIOKECHUS
XUMHHU, OCO3HAHUS
TOTO, YTO JJAaHHbIE
HayKH €CTb
pe3yibTaT



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/

JUTATEIIBHBIX
HaOJIIOIeHUH,
KPOIOTJIMBBIX
IKCIIEPUMEHTAIbH
BIX TIOMCKOB,
IIOCTOSIHHOT'O
Tpy/1a y4EHBIX U
MPAKTHKOB;

HPAKTUKYMBI ,
HaIpaBJICHHBIC HA
(dbopmupoBanue
CIIOCOOHOCTHU
OLICHHUBATh
CHUTYaIUH,
CBSI3aHHBIE C

Henpenenbubie
XUMHYECKUMH
YTIIEBOLOPOABL: http://school-
2.2 14 . SIBIICHUSIMU, U
aJIKEHBI, alIKAJIUCHBI, collection.edu.ru/catalog/https://resh.edu.ru/
MPUHUMATH
AITKUHBI
OCO3HaHHbIE
pemrenus,
OpPHEHTHPYSACH Ha
MOpPaJIBHO-
HPaBCTBCHHEIC
HOPMBI U
LEHHOCTHU
qeOHas CUTyaIus
ApomaTtnueckue y yan
23 CBOLLODO 8 http://school- HanpaBJIE€HHAs Ha,
. TJICB bl .
Y HOpO collection.edu.ru/catalog/https://resh.edu.ru/ MMOHUMAaHUE
(apennr)

cneuu(UKu XUMUHU



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/

2.4

IIpupoaHsie
HCTOYHUKH
YTJIEBOJIOPOIOB U UX
nepepaboTka

http://school-
collection.edu.ru/catalog/https://resh.edu.ru/

KaK HayKH,
OCO3HaHUA €€
poiu B
dhopmupoBaHUHU
paIMOHATILHOTO
HAYYHOTO
MBIIUICHHSI,
CO3JJaHUU
LIEJIOCTHOTO
IpeJICTaBICHUs 00
OKpYXKaroIiem
MUpE KaK O
€IMHCTBE
IPUPOJBI U
YeJIOBEKa, B
MIO3HAHWH
MIPUPOJTHBIX
3aKOHOMEPHOCTEMN
U pelIeHUH
npodiem
COXpaHECHUS
MPUPOTHOTO
paBHOBECHS;
JTIAJIOT,
HaTPaBIICHHBIH Ha
TOTOBHOCTB K
OCO3HAaHHOMY
BEIOOPY
WHIUBUY IbHOMN
TPaeKTOPUU



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/

oOpa3oBaHus,
Oynyuien
npodeccuu u
peanu3aiuu
COOCTBEHHBIX
KU3HEHHBIX
IIJIAHOB C YY4ETOM
JTUYIHOCTHBIX
UHTEPECOB,
CIIOCOOHOCTEH K
XUMHHU, HHTEPECOB
U IOTpeOHOCTEH
oOmiecTBa

2.5

l"anoreHnpon3BOIHEI
€ YIJIEBOAOPOI0B

https://resh.edu.ru/

Oecena,
HampaBlieHHas Ha
o0y KJIeHuE
UHTEepeca U
MO3HABATENIbHBIX
MOTHBOB B
MTOJTy9CHUN U
MOCJIEYIOIIEM
aHayn3e
nHpopManuu o
MepeI0BbIX
JOCTUKEHHSIX
COBPEMEHHOMN
OTEYECTBEHHOMN
XUMHH

Hroro no pazneny

35



https://resh.edu.ru/

Pasnen 3.Kuciopoacoaep:xanue opraHnu4eckue coeJuHeHUs!

3.1 Crnuptsl. ®enon 11

http://school-
collection.edu.ru/catalog/https://resh.edu.ru/

HPaKTHKYMBI ,
HarpaBJICHHBIC HA
¢dbopmupoBanue
CIIOCOOHOCTH
OLICHUBATh
CHUTYaIUH,
CBSI3aHHBIE C
XUMHUYECKUMHU
SIBJICHUSIMH,
NPUHUMATh
OCO3HaHHBIE
pelieHus,
OPHEHTHPYSACh Ha
MOpPaJIBHO-
HpPaBCTBEHHBIC
HOPMBI U
LIEHHOCTH.
yueOHbIe
CHUTYaIUH,
HarpaBJICHHbIC HA
MOHUMAaHUE
[IEHHOCTH MPaBUIT
VHTUBHTy aJTbHOT'O
¥ KOJJICKTUBHOTO
6e301macHoro
HIOBE/ICHHS B
CUTYyalusX,
YTPOKAIOIINX
3I0POBBIO U



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/

JKU3HU JIIOJEN

3.2

KapOonumnbHbie
COCIMHCHUSI:
aITbICTUIBI U
KETOHBI.
KapGoHoBsie
KHUCIOTHI. CIIOKHBIC
a¢upsl. XKupsr

21

http://school-collection.edu.ru/catalog/

https://resh.edu.ru/

IBPUCTHYCCKAS
Oecena,
HaTpaBJieHHAs HA
co0JIr0IcHE
TIPABHIT
0€3011aCHOTO
oOpareHus ¢
BEILIECTBAMH B
OBITY,
IMOBCEAHEBHOI
JKA3HU, B

TPYAOBOI
JIEATEeIIbHOCTH

3.3

YrineBoanl

http://school-collection.edu.ru/catalog/

https://resh.edu.ru/

HPaKTUKYMBI ,
HalpaBJiEeHHbIE HA
(dhopmupoBanue
CIIOCOOHOCTH
OLICHUBATh
CUTYyalHH,
CBSI3aHHBIE C
XUMHUYECKHUMHU
SIBIICHUSIMH, U
OpUHUMATD
OCO3HAHHbIE
pereHws,
OpPHEHTHUPYSCh Ha
MOpaJIbHO-
HpPaBCTBEHHBIE



http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/

HOPMBI U
LIEHHOCTHU

Hroro no pazneny

Pasnen 4.A30Tcoaepxkamme

41

OpPraHn4eCcKue COCAUHECHUS

AMUHBI.

4.1 AMHHOKHUCIIOTEIL.

benxn

12 1

http://school-
collection.edu.ru/catalog/https://resh.edu.ru/

yueOHasi CUTyaIus
HarpaBJIeHHas Ha,
OHUMaHHE
cnenu(UKA XUMUHU
KaK HayKH,
OCO3HAHUS €€
ponu B
hopmupoBaHUHU
palMOHAIBHOTO
HAYIHOTO
MBIIIICHHYS,
CO3JIaHUH
IIEJIOCTHOTO
npecTaBiIeHus 00
OKpY’KaroIieM
MHpE Kak o
€/IMHCTBE
MIPUPOJIBI U
YeNoBeKa, B
MMO3HAHUHT
MIPUPOTHBIX
3aKOHOMEPHOCTEN
U pelIeHUun
npobiem
COXpaHCHHUS



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/

IPUPOIHOTO

paBHOBeCHS;
Hroro no pazgeny 12
Paspnen 5.BbicokoMoJIeKy I pHbIE COCUHEHUS
yueOHbIe
CUTYyalluH,

5.1

BricokoMonexysipH
BI€ COCIUHEHUS

Hroro no pazaeny

https://resh.edu.ru/https://resh.edu.ru/http://sc

hool-collection.edu.ru/catalog/

HampaBJICHHBIC HA
OBJIAJICHUH
CIIOCOOHOCTBIO
CaMOCTOSTEIIBHO
HCIIOJIb30BaTh
XUMHYECKHE
3HAHUS IS
perieHus npodiem
B PEATLHBIX
JKA3HEHHBIX
CUTYaIIUsX.
MPAKTHKYM,
HaIpaBIIEHHBIN Ha
pOOYKIACHHE
UHTEpeca K
IMO3HAHUIO,
HCCIICAOBATEIbCKO
¥ IeSITEeIIbHOCTH,

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

Kosun4vecTBo 4acoB JuaexkTpoHHbIe (HU(POBHIE)

oOpa3oBaTe/ibHbIE
pecypcsl

KoHTpoJibHbIE
padoThI

IIpakTH4eckue

Bcero
padoThI

JlomoaHuTeIbHAS
uHdopmanus

Pasnen 1.TeopeTnueckue 0CHOBbI XUMHU

1.1

Crpoenue aToma.

Ileproauueckuii 3aK0H U

Ilepuoanueckas
CHUCTEMa XUMUYECKUX
anemenTtoB Jl. U.
Menneneena

https://resh.edu.ru/http://school-
collection.edu.ru/catalog/

y4eOHBIE CUTYAIINUH,
HaIpaBJICHHBIC HA
IMOHHMAaHUe
CYILITHOCTH METOJIOB
ITO3HAHMS,
HCIIOJIb3YEMBIX B
€CTCCTBEHHBIX
HayKax, CHOCOOHOCTH
HCITOJTh30BaTh
MOJTy4aeMble 3HAHUS
JUISL aHATM3a U
O0OBSICHEHMS SIBJICHUI
OKpYKaroIIero Mupa
Y TIPOUCXO/ISIIINX B
HEM N3MEHCHUH,
YMEHHUS JIeTIaTh
000CHOBaHHBIE
3aKJIIOYCHUS Ha
OCHOBE HAYYHBIX
¢dakToB n
MMEIOIIMXCS JJaHHBIX
C IEJIBIO TIOJTYYCHUS
JIOCTOBEPHBIX



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

BBEIBOJIOB

1.2

CrpoeHue BeniecTna.

MHoroo6pasue BeuecTB

11

http://school-
collection.edu.ru/catalog/

BUKTOPHUHBI,
HaInpaBlICHHBIC HA
OCO3HAHUS
MOCIEACTBUMI U
HENPUSITHS BPEAHBIX
MIPUBBIYCK
(ynorpebnenus
AJIKOTOJIS,
HapKOTHKOB,
KypeHusl);
MIPAKTUKYMBI ,
HaIpaBJICHHBIC HA
dbopmupoBaHue
CIIOCOOHOCTH
OLICHUBATh CUTYaIIUH,
CBSI3aHHBIE C
XUMHYECKUMHU
SIBIICHUSIMU, U
MPUHUMATH
OCO3HaHHBIC
pelIeHus,
OPUEHTHUPYSCH HA
MOpaabHO-
HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

1.3

XUMUYECKUE PeaKInu

19

http://school-
collection.edu.ru/catalog/

y4eOHbIE CUTYAIIUH,
HalpaBJICHHbIE HA
TOTOBHOCTb U



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

CHOCOOHOCTH K
HEIPEPHIBHOMY
0o0pa3oBaHHIO U
caMo00pa3oBaHUIO, K
aKTUBHOMY
MOJTyYCHUIO HOBBIX
3HAHUH 110 XUMHUHU B
COOTBETCTBHH C
KU3HECHHBIMU
MOTPEOHOCTIMU

Hroro no pasaceiny

Pa3nen 2.Heoprannueckasi xummusi

39

2.1

2.2

HewmeTranel

Mertaninsl

31

23

http://school-
collection.edu.ru/catalog/

https://resh.edu.ru/http://school-

collection.edu.ru/catalog/

ABpPUCTUYEKAS
Oecena,
HarpaBJIeHHAs Ha
OCO3HaHME
HEOOXOIUMOCTH
HCITOJIb30BaHUS
JOCTHXKEHUM XUMUHU
JUISL peLLIeHUs
BOIIPOCOB
paIrMoOHAIBHOTO
MIPUPOIOTIONB30BAHUS

namsITKa,
HarpaBJICHHAs Ha
POOYKICHUS
UHTEpeca K
NPaKTHYECKOMY



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

Hroro no pasaceiny

54

H3YYCHUIO
npodeccuit
pa3IMyHOro poJaa, B
TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS
MPEIMETHBIX 3HAHUU
0 XUMHUH

Pa3zgen 3.XuMHA 1 KU3Hb

3.1

MeToasl O3HAHUS B

XUMHUH. XUMUS U )KU3HDb

https://resh.edu.ru/http://school-
collection.edu.ru/catalog/

y4eOHbIEC CUTYalluU
HaIpaBJICHHbIC Ha
pa3BUTHE
3KOJIOTUYECKOTO
MBIIIJICHUS,
JKOJIOTHYCCKOU
KYJIBTYPBbI, OMBITA
JIEATCILHOCTH
AKOJIOTUYECKOH
HaIlpaBJIEHHOCTH,
YMEHUS
PYKOBOJICTBOBATbCS
HMU B
MMO3HABaTEIHLHOM,
KOMMYHHUKaTUBHOHN U
COITMAJIbHOM
MPaKTHKE,
CIIOCOOHOCTH U
YMEHUS aKTUBHO
MIPOTUBOCTOATh



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

Hroro no pasaceiny

HJICOJIOTHH
xemodobun. 6ecena,
ooy Kaaromas
HUHTEpPEC K
O0COOCHHOCTSIM TpyJia
B Pa3NUYHBIX cepax
npodeccuoHaATBLHOM
JIeSITEIbHOCTH

OBILEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

102







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

KoanuyecTBO 4acoB

Tema Ypoka Bcer K()HTp()JU,HLI HpaKanec](n 3.1'IeKTp0HHLIe III/I(l)pOBLIe 05pa30BaTe.TILHLIe PeCypChI
0 e padoThI e padoThI

IIpenmer u 3HaueHUE
OPraHU4YeCKON XUMHH,

HpeACTaBIICHHE O 1 https://resh.edu.ru/subject/

MHOT000pa3uu
OpraHHYECKUX
COCIUHEHUN

DIIEKTPOHHOE
CTpOCHHE aToMa
yraepoaa (OCHOBHOE U
BO30YXJIEHHOE

1 https://resh.edu.ru/subject/
COCTOSTHUS).

BaneutHrie
BO3MOXHOCTH aTOMa
yriepoja

XHMH4YeCcKas CBA3b B

OpraHUYECKUX
COEIUHEHUIX. htto://school
Mexaanzmbl —M

1 collection.edu.ru/catalog/search/?text=%E0%EB%EA%EQ0%ED%
o0pazoBaHUs

. FB context=all
KOBAJICHTHOMU CBA3H,

CrocoObl pa3pbiBa
CBsA3eH

Teopust ctpoeHus 1 https://resh.edu.ru/http://school-collection.edu.ru/catalog/



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/

OpraHUYECKUX
coenuHeHnu A. M.
bytneposa

Buael nzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHAS.
DIIEKTPOHHBIE

3¢ dexTs B MoNeKyIax
OpraHHYECKUX
COCIMHEHUN

[Ipencrasnenue o
KJaccuuKanuu u
cHUCTeEMaTHYecKast
HOMEHKJIaTypa
(IUPAC)
OpPTaHHYECKHUX
BEILIECTB

Knaccudukanus
peakuuii B
OpraHUYECKON XUMUU
Cucremaruzanuus u
000011IeHHE 3HAHUT 10
TeMe

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

AJKaHBI:
TOMOJIOTHYECKUH P,
obmas popmya,
HOMEHKJIaTypa U
U30Mepusl,
AIIEKTPOHHOE U

https://resh.edu.ru/http://school-collection.edu.ru/catalog/



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/

IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

11

12

dusnueckue n
XUMHUYECKUE CBOUCTBA
AJIKAaHOB

Haxoxaenue aikaHoB
B nipupojie. CriocoObl
MOJTyYCHUS U
MPUMCHCHUE AJIKAaHOB
ukmoankaHbl: o0IIas
opmyua,
HOMEHKJIaTypa u
U30MepHsl,
0COOCHHOCTH
CTPOCHUS U
XHMHYECKHX CBOICTB,
CHOCOOBI MOTYYEHUS U
pUMEHEHNE

1 https://resh.edu.ru/http://school-collection.edu.ru/catalog/

1 https://resh.edu.ru/http://school-collection.edu.ru/catalog/

http://school-
1 collection.edu.ru/catalog/search/?text=%E0%EB%EA%EQ0%EDY%

FB context=all

13

Pemenne pacu€THbIxX
3a/1a4 Ha OTpeiesieHue
MOJIEKYJISIPHOM
bopmybl
OpPraHUYECKOT0
BELIECTBA 110
MacCOBBIM JI0JISIM
aTOMOB 3JIEMEHTOB,
BXOJISAIINX B €r0
COCTaB.
CucreMaTusanus u

1 https://resh.edu.ru/http://school-collection.edu.ru/catalog/



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%ED%FB%20context=all
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/

000011IeH1Ee 3HAHUMT 110
TeEME

14

15

16

AJIKEHBI:
TOMOJIOTUYECKUU P,
obmras popmyina,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII.
CrpykTypHas u 1uc-
TpaHC-U30MEpHUs
AJIKEHOB

duznyeckue u
XUMHYECKHUE CBOMCTBA
ankeHoB. [IpaBuno
MapkoBHHMKOBa

CriocoObI nostyueHus u
NpUMEHEHHE aJIKeHOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

17

[IpakTnueckas padbora
Ne 1 o Teme
"[lonyuenne sTuneHa
Y U3yYEHUE €T0
CBOMCTB"

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

18

Pemenne pacu€THbIX
3ajja4y Ha OINpeJieIeHne
MOJIEKYJISIPHON
bopmybl
OpPraHMYECKOT0
BEILIECTBA

https://resh.edu.ru/http://school-collection.edu.ru/catalog/



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/

19

20

AnxangueHsl:
COMPSIKEHHBIE,
M30JIMPOBAHHBIE,
KyMYJINPOBAHHBIE.
OcobeHHocTH
AJIEKTPOHHOTO
CTPOCHUS

XHUMHUYECKHE CBOMCTBA
COHpH)KéHHHX JUCHOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

21

CriocoOsbI mosryueHus u
NpUMCHEHHE
AITKaINCHOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

22

23

AJKUHBL:
TOMOJIOTUYECKUU P,
obmas popmyna,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII,
dbuznyeckue cBoiicTa

XUMHYECKHE CBOMCTBA
AIKAHOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

24

25

KauecTBeHHbIe
peaKIy Ha TPOMHYIO
CBSI3b

Crioco0bI ostyueHus u
MIPUMEHEHHE aTKUHOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

26

Pemenue 3agauq:
pacy€Tsl 1o

https://resh.edu.ru/http://school-collection.edu.ru/catalog/



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/

YPAaBHEHUIO
XUMHUYECKON PEAKINU

27

28

Cucremarusais u
000011IeHEe 3HAHU I10
TEME

ApeHbI:
TOMOJIOTHYECKUH PsI,
obmras popmyia,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHUE MOJICKYI
OCH30I1a U TOJIyOJa, UX
dbuznyeckue cBoiicTa

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

29

XUMHYECKHE CBOWCTBA
apEHOB: PeaKIuu
3aMeEIICHUA

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

30

XUMHYeCKHe CBOMCTBA
apEHOB: PeaKIuu
MIPUCOCTMHCHUS,
OKHCJIEHHE TOMOJIOT0OB
OeH3o0I1a

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

31

32

OcobeHHOCTH
XUMHUYECKUX CBOMCTB
CTUpOJIa

Pemienne pacu€THbIx
3a/1a4 Ha OMpeeICHUE
MOJIEKYJIIPHOU
hopMyIIBI

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
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OpPraHU4eCcKOro
BEIIIECTBA

33

34

35

36

37

CriocoOsbI mostyueHus u
PUMCHEHHE apCHOB

I'eneTnueckas cBA3b
MEX]ly pa3InuyHbIMU
KJaccaMu
YIJIEBOAOPOIOB
PacuéTtrl mo
YpaBHEHUSAM
XUMHYECKUX PEaAKIUM.
Cucremaruzanus 1
000011IeHKE 3HAHUI 110
TEME

IIpupoaHsbIi ras.
[TorryTHBIE HEDTAHBIE
rasbl

Kamensslit yross u
HPOAYKTHI €70
nepepadoTKu

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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38

Hedtp 1 ciocobs! eé
nepepaboTKU.
IIpumeHeHue
POJYKTOB
nepepadoTKu HePTH

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

39

I'emeTnyeckas CBA3b
MEX]ly pa3InuYHbIMU
KJaccaMu
YIJIEBOAOPOIOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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40

41

42

l'anorenonpous3BoaHbI
€ YIJIEBOJIOPO/JIOB:
JIEKTPOHHOE
CTpOCHHE; peakuu
3aMelIeHHs rajoreHa

JleiicTBue 11e0uei Ha
raJOreHIIPOU3BOIHBIC.
B3aumoneiictsue
IUTaJIOT€HAIKaHOB C
MardueM u IIMHKOM
Cucremaruzanuus U
000011IeHrE 3HAHU 110
paszneny
"Yranesonopozs"

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

43

KonTponbHas padora
0 TeMe
"Yranesonopozs!"

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

44

45

[Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUU P,
obmas popmya,
CTPOEHHE MOJIEKYII,
H30Mepus,
HOMEHKJIaTypa,
KIIaccu(pUKaIus,
(bu3HIecCKre CBONCTBA
XUMHYECKHE CBOMCTBA

MNpEaACIbHBIX
OJHOATOMHBIX

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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CIIIPTOB

46

47

CniocoOslI noy4eHus u
IPUMEHEHNE
OJIHOATOMHBIX
CIIUPTOB

[Ipocteie 2upsi:
HOMEHKJIATypa U
U30MepHsl,
0COOEHHOCTH
(bUBHYECKUX H
XMMHYECKHUX CBOMCTB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

48

MHoroaroMHbIe
CIIUPTHL:
STUJICHTIUKOIb B
TJIMIEPUH, UX
¢buznueckue u
XUMHYECKHE CBOMCTBA

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

49

CnocoOsl nony4eHus u
pUMEHEHHE
MHOTOATOMHBIX
CIIHPTOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

50

51

DeHO: CTpOEHUE
MOJIEKYJIBI,
¢duznyeckue cBOMCTBA.
ToxcuuHOCTH (heHoIIa

XUMHYECKHE CBOMCTBA
denona

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

52

CriocoObI ostyueHus u
npuMeHeHue GpeHona

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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53

54

[IpakTuyeckas pabora
Ne 2. Pemienue
IKCIEPUMEHTATBHBIX
3aj1a4 1o TeMe
"Croupthl U heHonbI"

Cucremarusais u

000011IeHrE 3HAHU 110
TEME

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

55

56

57

AnbAETUAB U KETOHBI:
AJIEKTPOHHOE CTPOCHHE
KapOOHUIIHbHOU
TPYIIIBL
TOMOJIOTHUYECKHE
psabl, 00Imas
dbopmyna, uzomepus u
HOMECHKJIATypa
AnbAeTuabl U KETOHBI:
dbuznyecKue CBONCTBA;
peaxiuu
MPUCOSANHEHUS
Peakuuu oxucienus u
KaueCTBEHHbBIC
PEaKIuu albJIeTU/IOB U
KETOHOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

58

CrniocoObI nosy4eHust
aJIbAETUI0B U KETOHOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

59

OIIHOOCHOBHBIE
npeaenbHbIe
KapOOHOBBIC KHCIIOTHI,

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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0COOEHHOCTH
CTPOCHHS X MOJICKYIT

60

Nsomepus u
HOMEHKJIATypa
KapOOHOBBIX KHCIIOT,
uXx (puznvYecKue
CBOMCTBa

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

61

XHUMHYECKUE CBOMCTBA
IpeIebHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

62

63

64

Oco0OeHHOCTH CBOMCTB
MYpPaBbUHOH KHCIIOTBI.
MHoroob6pasue
KapOOHOBBIX KHUCIIOT

OcoOeHHOCTH CBOUCTB:
HENpPEIENbHbIX U
apoMaTHYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX
KHCJIOT.
IIpencraBurenu
BBICHINX KapOOHOBBIX
KHCJIOT

[TonsiTHe 0
MIPOU3BOTHBIX
KapOOHOBBIX KHUCIIOT

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

65

CniocoOsI ToTyueHus u

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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IIPUMEHEHHUE
KapOOHOBBIX KUCIIOT

66

Crnoxwuble 3¢upsl:
TOMOJIOTUYECKUU P,
obmras popmyina,
U30MEpHUs U
HOMEHKJIATypa

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

67

68

dusnueckue u
XHMHYSCKHE CBOMCTBA
a¢upoB

Penrenune pacu€rHbix
3a/1a4: 110 YPaBHEHUIO
XUMHYECKON PEaKIuu,
Ha OIpEJETICHUE
MOJIEKYJISIPHOM
(bopMyJIbI
OPraHU4eCKOro
BEIIIECTBA

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

69

70

[IpakTnueckas padbora
Ne 3. Pemenune
AKCIEPUMEHTATBHBIX
3aja4 1o TemMe
"KapOoHoBbIE
KUCIOTHI. CIIOKHBIE
3¢upsr"

JKupsr: ctpoenne,
duznueckue u
XUMUYECKHUE CBOWCTBA
(rumponus)

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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71

72

73

74

75

OC00OCHHOCTH CBOICTB
JKUPOB, COAEPKAITUX
OCTaTKHU
HETpeIeIbHBIX
JKUPHBIX KHCJIOT.
JKups! B ipupone
Mp1na kak coau
BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
nerictue. [lonstue o
CHUHTETUYECKUX
MOIOIIUX CPECTBAX
(CMO)

I'eHeTnueckas CBI3b
YIJIEBOJOPOAOB U
KHCIJIOPOJICOACPKAIIIX
OpTraHUYECKUX
BEISCTB

Pacuérel mo
YPaBHEHUAM
XUMUYECKHUX PEaKLIAN

CI/ICTCMaTI/ISaI_II/ISI n

000011IeHrE 3HAHUM 110
TEME

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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76

Oomias
XapaKTEePUCTUKA
YIJIEBOJOB U
KIIacCU(UKALIUS
YIJIEBOJOB (MOHO-, 1U-

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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Y TI0JICaxXapu/ibl)

77

78

79

80

MoHocaxapusl:
¢du3nveckre CBONCTBA
Y HAaXOX/ICHUE B
pupojie
[Ipumenenue
TJIIOKO3bI, €€ 3HaYCHHE
B KU3HEACITECIILHOCTH
opraHusma

Jlncaxapuibl:
caxapo3a, MaJibTo3a 1
nmakTo3a. Haxoxmenue
B IPUPOJIE U
MIPUMEHEHHUE
JINCAXapuI0B

[Tonucaxapumsi:
CTpPOEHHE
MaKpOMOJIEKYI,
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

81

82

[Moustue 00
I/ICKyc CTBCHHBIX
BOJIOKHAX

Pemenue pacdeTHbIx
3a/1a4 Ha OmpeeNieHue
JIOJT BBIXOJ1a
MPOJYKTa peaKkluu OT
TEOPETUUYECKHI

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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BO3MOXXHOTI'O

83

84

85

CucreMaruzaius u
000011IeHNE 3HAHUI 10
pazzaeny

KoHnTtposbhas padota
10 TEME
"Kucnopoaconepxariu
€ OpraHu4ecKue
coequHeHus"

AMMHBI:
Kiaccudukanus,
CTpPOEHHE MOJIEKYI,
obmras popmyia,
U30MepHsl,
HOMCHKJIATypa U
¢buznyeckue cBoicTBa

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

86

87

88

XUMHYECKHE CBOMCTBA
annpaTHIECKUX
aMHHOB

AHWIIUH: CTPOEHUE
aHMIIMHA, OCOOCHHOCTH
XHMHYSCKHX CBOHCTB
aHWJIMHA

Crioco0bI ostyueHus u
NpUMEHEHHE
annpaTHYECKUX
AMHHOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

89

AMHUHOKHUCIIOTHI:
HOMEHKJIaTypa U

https://resh.edu.ru/http://school-collection.edu.ru/catalog/



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/

90

91

nu30Mepusi,
(bu3HYecKre CBOMCTBA.
OtnenpHble
MIPEACTABUTENH 0L
AMHHOKHCJIOT

XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, X
OHOJIOTUYECKOE
3HAYEHUE
amuHokucior. CHHTE3
Y TUJIPOJIH3 TICTITHIOB
benku kak nmpupoaHbIe
MOJIUMEPBI; CTPYKTYPhI
OeIKoB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

92

XUMHYECKHE CBOWCTBA
0€eJIKOB

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

93

A3zoTcoaepikaiue
TEeTEPOLUKITNIECKUE
COETMHEHMUSI.
Hyxneunosbie
KHCJIOTBI: COCTaB,
CTPOEHHUE U
Ounonoruveckas poib

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

94

[TpakTnueckas pabota
Ne 4. Pemenne
IKCIIEPUMEHTATLHBIX
3aja4 1o TemMe
"A3oTcoaepkaiiue
OpraHuvecKue

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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coenuueHus"

95

[IpakTuueckas padota
Ne 5. Pemienue
AKCIIEPUMEHTATBHBIX
3aJ1a4 I10 TEME
"Pacno3naBanue
OpPraHUYECKUX
coequHEHUH"

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

96

KontponsHas pabora
o TeMe
"A3oTcoaepKaiire
OpraHHYecKue
coenuueHus"

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

97

98

OCHOBHBIE TTIOHATHUSI
XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN U METOJIbI
WX CUHTE3a —
MOJIMMEpPU3aALUS U
MTOJIMKOHIEH Al
IInacTmaccsr.

Yruimzauus u
nepepaboTka MiIacTuka

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

99

DnacToMepsl:
HaTypaJIbHBIN
CUHTETUYECKHE
Kayuyku. Pe3una

https://resh.edu.ru/http://school-collection.edu.ru/catalog/

100

BonokHa:
HaTypaJIbHBIE,

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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101

102

HCKYCCTBEHHBIE,
CUHTETHYECKUE.
[Tomumepsbl
CIEIHAILHOTO
Ha3HAYCHUS

[IpakTuyeckas pabora
Ne 6. Pemenue
AKCTIEPUMECHTAIBHBIX
3a7a4 [10 TEME
"Pacrio3HaBanue
IJIACTMACC ¥ BOJIOKOH"

O06o0061IEHNE U
CcHUCTEMaTU3aIUs
W3YYEHHOTO
MaTepuana 1o TeMe
"BBICOKOMOJIEKYJISIPHBI
e coequHeHus"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

https://resh.edu.ru/http://school-collection.edu.ru/catalog/
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoakueie — Ipaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemenT. M30Torbl
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHUCIIA
3 Krnaccudukanus XuMu4ecKkux 371€MEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opouTaIIM
ONeKTpOHHbIE KOH(UTYpAIIN AaTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1
COCTOSTHUU
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u llepuoanueckas
7 CUCTEMA XMMHUYECKHX 3yieMeHTOoB /[[. 1. 1
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U
nepuoaam
9 CucremaTtu3zaiys u 0000IICHHE 3HAHUN IO 1




TEMEC

10

11

12

Bunnl xumnueckou ¢Bsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyJIspHbIE
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THmbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14

15

16

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBneHne 0 KOIOWAHBIX pacTBOPax
VcTrHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ MCoab30BaHUEM TOHATHIA
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna',
"MossipHas KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HCOpFaHI/I‘—IeCKI/IX BCIIICCTB
CucremMaruzaiuys 1 0000IIeHe 3HAHUH 110
TeMe




20

21

22

KontponsHas pabora no temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
aneMmeHnToB JI. 1. Menpneneesa", "Crpoenne
BelecTBa. MHOrooOpasue BemniecTn"

Knaccudukanus XUMHYECKUX pPEeaKInii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEeBPAICHUS SHEPTUU TTPU
XAMUYECKAX PEAKIUAX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus o ypaBHEHHUSIM XUMHYECKUX
peaKkui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMHUYECKOH pEaKlnH, €€
3aBHCUMOCTB OT Pa3INUHBIX (PAKTOPOB.
Karanus u xaTanmusaropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINHN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTrudeckas aucconuanusi. CHUIbHbIC
U cnabpie IeKTpoauThl. CTeneHb




JUucconruanu

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronue B
pacTBOpax AJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMHYEeCKHE peakllui B PaCTBOPax
3JIEKTPOJIUTOB"
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHe#mme OKUCIUTEN! U
BOCCTAaHOBUTEIHN

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

38 CucreMmarusanus 1 0000IeHNE 3HAHUHN 110
TeMe "XuMnueckue peakuuu'

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemeramios B [lepuoanueckoi

40 cucTeMe XMMu4eckux 3nementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe

KHCTIOpOJia, cephl, (hocdopa u yrieposaa)




Bopopoa: nmonyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ uapu bl
l"amorensl: HAXOXKICHHE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoopoabl. Baxkuerue

44 KHCIIOPOJICO/IEPIKALINE COSAMHEHUS
TaJIOTCHOB
JlabopaTopHble U MPOMBIIITICHHBIE CTIOCOOBI

45 nosrydeHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M X COCIUHEHHI
[IpakTuueckast padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"T"anorensr"
Kucnopon: nabopatopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHS,
¢buznueckue U xuMudeckue ceorctra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1au pa3auyHbIX TUIOB
Cepa: HaXOXKJIEHUE B MPUPOJIE, CITOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE K XUMUICCKHE
CBOICTBA

51 CepoBoaopo, CyabhuIbI

59 Kucnopoacoaeprxariie COeTMHEHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [Tpaktuueckas padora Ne 5. Pemnienne

AKCIEpUMEHTaNBHBIX 3a1a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaX0XKJICHHUE B TIPUPOJIE, CITOCOOBI

o4 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepxaiue coegMHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE y100peHus
docdop: HAXOKAEHUE B IPUPOJIE, CIOCOOBI

o7 NOJy4YeHHs, PU3NICCKUE U XUMUYECKHE
cBoiictBa. Pochuast u Gochun

58 Oxkcunsl pocdopa, pochopcoaepxaiiue
kucnotbl. Conu pochopHO KUCTOTHI

59 [Ipumenenune docdopa u ero coeTMHEHU.
®dochopubie y1oOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXxoXIeHHE B IPUPOJIE,

61 aJIOTpOMNHbIE MOAUUKALNY; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yriepona(ll), oxkeun yriaepona(1V),
yroJjibHasi KUCIIOTa U €€ CoNn

63 Pemenne 3a1a4 pa3nuyHBIX THIIOB
Kpemuuii: HaxoeHue B IPUPOJIE, CIIOCOObI

64 NOJy4YeHUs, GPU3NUECKUE U XUMUYECKHE
CBOIMCTBA

65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS U €r0 COSTMHEHUH.

06 CrekIi0, ero MoJiy4eHue, BUIbI CTEKIIa

67 Pemenue 3a1ay pa3nuM4HbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0
teme "Hemeramibr"

69 KoHnTtpoinbHas padora mo teme "HemeTamisr"

20 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PaObOTHI,
KOPPEKIIHsI OIUO0K
[Tonoxxenue metamnos B [leproauueckoit

71 CUCTEME XUMHYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J10Y€K aTOMOB METAJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY U TEXHUKE

73 Cmnassl MmetaioB. Kopposust metannon

74 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psil HAMPsHKEHUN

75 MeTansoB. O0IKe crnocoObl TOMyUeHUs
METAJIJIOB
OO6mas xapaktepuctruka metayuioB |A-
rpynmsl [leproandeckoit cucTeMbl

76 XMMHUYECKHX dJIEMEHTOB. HaTpuii u kanuii:
nosydeHue, GU3NIecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUU

77 Oo6mas xapakrepuctuka metamioB |1A-

rpymnsl Ilepuoanueckoin cucteMsl




XUMHYECKHX DJIEMEHTOB. Maruuim u

KaJIBIIMIA: TTOJTy4yeHue, GU3ndecKkue u
XHMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEIIECTB U UX COCTUHEHUMN

78

79

80

JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

AOMUHUN: TIOJTyYeHHUE, PU3NUECKHE U
XUMHYECKHE CBONCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI aTFOMUHUS, UX
pUMEHEHHE

81

Pemenne 3aa4 pas3s/IM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
"MeTaJibl TIaBHBIX oArpynm"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHsIx noarpymn (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxueiime coenMHEHNs] MapraHIa.
[TepmanranaT kajiusi, €ro OKMCIUTEIbHbBIE
CBONCTBA

86

duznueckre 1 XUMHUYECKHE CBOIMCTBA JKejle3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIUIaBOB XKelle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MeU U




€€ COCIMHEHM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKHE CBOMCTBA OWMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 9KCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe
"MeTaiibsl TOOOYHBIX MOATpYI"”

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHre U CUCTEMAaTH3AIMS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

92 KoHTposbHas padota mo teme "Mertaibr"

93 AHanm3 pe3yJabTaToB KOHTPOJIBLHON PaObOTHI,
KOPPEKIHs OMUO0K
Ponb xumun B o0ecrieueHuu yCTOMYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTHe o
HAYYHBIX METO/IaX UCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN

95 XMUMHUYECKOTO IIPOU3BO/ICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYSHHS
BaXKHEUIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYKaroIei
CpeZbl M €ro MOCIEICTBUS

97 XWUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCTBA

08 Xumus . Ponb xumun B o0ecrieueHuN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumug




XuMHS B CTPOUTENBLCTBE. BakHeimme

100 CTPOUTEIIbHBIE U KOHCTPYKITHOHHBIC 1
MaTepHuabl
101 XuMHUS B CEJILCKOM XO3SMCTBE. 1
Opranudeckne U MUHEpAIbHBIC YI00peHUs
102 CucreMmarusanys 1 0000IeHNE 3HAHUHN 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






