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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xmaccos.
W3ydyeHue nmpeamera, peamu3yeMoe B YCIOBUAX  AU(GEepeHLUPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe NS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alusi KOTOpoWh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIlIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOWM arrectaliud B (OpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacmpejielieHie W CTPYKTYpUpOBaHHE €ro 1o KJaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTpaMMe MO XUMHH MPETyCMOTpEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOXKHOCTH BBIOOpAa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHYECKHUX JUCUHUIUIMH B By3aX U OpraHM3AlMSIX CPeIHEro npogecCHoHaIbHOro
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOlt 00pa3oBaTEBLHOM MPOTpaMMbl CpeAaHero oOiero o0Opa3oBaHUs
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpP’KaHMUS 3TUX KypcOB B IPOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasl XUMHUSD» COCTABIIIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM H
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha yriayOJIE€HHOM YpOBHE H3yUEHHs MpeaMera obecredeHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHMS PEaKILMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKON KUHETHKU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN pu €€ 00pa3oBaHuU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoid XMMHUU HPHU PACCMOTPEHUU PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIAcCOB ONpeAeEéHHOro npodus (rj1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusa. B 3TOM chmydae mpeAocTaBiisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX NPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJIOB NTO3HAHHUSA U OIbITa IPAKTUYECKOTO TPUMEHEHUS HAYUHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil s13pIK U IUTEpATypar.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHUU Kak o00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKOU
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHHME TPEACTABICHUI: O MaTepUalbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHUCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



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

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYCCKUX 3HAHWN JUIsi OOBSICHECHHSI
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUH DKOJOTHYECKOM 0€30MacHOCTH MOCIEACTBHI
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

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

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LETOCTHOW CHCTEMBI CpelHEro oO0Iero oOpa3oBaHMs MPU HU3YYEHHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCICIOBAHUNA B XUMHH, (OpMUpOBaHHE MHUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAbHBIX U TBOPUYECKHUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YyUYCHUS] XMMHUU Ha yTIyO0JIEeHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKUN 3j1eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAHTOBBIE UMCIA. DHEPreTUYECKUE YPOBHU U
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAIISIM.
ONEeKTpOHHbIE KOHPUTYPALIUU aTOMOB 3JIEMEHTOB MEPBOT0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XUMHAYECKUX AJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOHM TEOpUEH CTPOCHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM H© NEPUOJaM. 3HA4YCHHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XyuMHuecKkass CBA3b. BHIbl XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHaf,
MeTayuimueckas. MexaHu3mbl 00pa30BaHUSI KOBAJECHTHOW CBSI3M: OOMEHHBIN H
JOHOPHO-aKUENTOPHBINA. DHEPIHs U JJIMHA CBsI3U. [10JIIpHOCTD, HANIPABJIEHHOCTD U
HACBII[AaEMOCTh KOBAJIECHTHOW CBs3u. KpaTHbelie cBsa3u. BomopongHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP M BaJIECHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUECKUM CTPOEHUEM (HAa IPUMEPE COETUHEHHM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTAaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMICaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HUA.  THmb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHeix cucremax. Mctunnbie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTtBopax. CrnocoObl BBIpAKEHHsS KOHIIEHTpAllMM PpPacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHMS OTIEJBbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakiuii B HEOPTraHMYECKON W OpraHu4ecKou
XUMHUHU. 3aKOH COXPaHEHUsl MacChl BELIECTB; 3aKOH COXPAHEHUs U MPEBpPALICHHUS



HHEPrUU MPU XUMHUYECKUX peakuusx. TernoBbie 3((HEeKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpaTHUMBIC peaKIIuu. XUMHUYECKoe paBHOBecue. KoHcTanTa
XUMHYECKOT0 paBHOBecHUs. PaKTOphI, BIUSAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TEMIEpaTypa, JaBJICHUE U KOHILIEHTPALMU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextposnutuyeckass auccouuanusi. CuibHble M  ClHa0ble 3JIEKTPOJIMTHI.
Crenenb aucconuanuu. Cpena BOJHBIX pPAacTBOPOB: KUCIIOTHAs, HEUTpalibHas,
nienioyHasi. Bomopoansiii mokasarens (PH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTens M BOCCTAHOBUTENb. Ilpomecchl OKHCIEHMST W BOCCTAHOBJICHUS.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METOJ 3JIEKTpOHHOro OalnaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEIIECTB M HX MPEBpallCHUN:
pa3lIoKEHWE TEPOKCUIA BOIOPOJAa B IIPUCYTCTBHM KAaTAJIA3aTOPa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEJICHNE PEAKIIMI HOHHOTO OOMEHA, ONpe/IeTICHUE
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYEHUE BIIMASHUS Pa3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU € TOJOKEHHUE XUMHYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi xummusi.

[lonoxxenne HemertauioB B Ilepmoandeckor CUCTEME  XUMHUYECKHUX
anemenToB J.U. MenneneeBa u 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HA MpUMEpEe KHUCIIOPOJa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydenue, gusnueckue M XMMHUECKHUE CBOMCTBA: PEAKIUU C
METaJJIaMH M HEMETAJJIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ 'Mapuibl.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, GU3UYECKUE H
XUMHYECKHE CBOWCTBA. ['asioreHoBOAOpoAbl. BaxkHeline KUCIopoACOAepKaIINe
COEJIMHEHHUs TaoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOObI MOJYyUYEeHHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. Ou3nuecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCJIOpoaa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MOJydeHUs, (Quznueckue u
xumudeckue cBorictBa. CepoBogopona, cymbbunasl. Oxcupn cepoi(1V), okcun



cepri(VI). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

A3zor. HaxoxneHnue B mpupoje, CHocoObl MOdy4yeHus, (U3NYEecKue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTast U a30THas
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHIL. [IpuMeHeHune azota
U €r0 COCIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, crnocoObl MOTy4deHUs, (U3MYECKUEe U
xumudeckue cBorctBa. @ochuapl u dochun. Oxcuasr dochopa, dochopuas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuit. DocopHbIe
yA0OpeHus.

VYrinepoa, HaxoXJAeHHWE B NOpupojae. AJUIOTPOIHBIE  MOIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(lV), yronpHast kuciora u eé
COJIM. AKTHBUPOBAHHBIA yroyb, ajgcopOuusd. DyinepeHsl, rpadeH, yriepoHble
HaHOTPYOKHU. IIprMeHeHne MmpocThIX BELIECTB, OOpPa30BaHHBIX YIJIEPOAOM, U €Tro
COCIMHEHUM.

Kpemuuii. Haxoxaenue B mpupoze, crnocoObl MONy4eHHUs, (PU3HUECKUE U
xumuyeckue corictBa. Oxcupn kpeMHus(lV), kKpeMHHEBash KHCIIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ilepruoandeckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJJICKTPOHHBIX O000JI0YEeK aToMOB MeTauioB. OOmime
¢u3nueckue cBoiicTBa MeTawioB. [IpuMeHeHHe MeTauioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrmocoOsbl

MOJIy4YECHUS METaJUIOB: TUAPOMETAITYPIHS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramwioB. CrocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MeTtamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX OdJeMeHToB. Hatpuii u kanuii: mnomydeHue, GU3MYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAUHECHUMN.

Oo6mast xapaktepuctuka metamioB |lA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3UYECKHEe U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB M HMX COCIAUHEHHI.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHWN: TTOTy4deHUE, (U3NIECKHNE U XUMUYECKUE CBOWCTBA, MPUMECHEHHE
MPOCTOTO BEIIECTBA M €ro coeauHeHud. AmQOTEepHBbIE CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThuka MeTauioB 1o004HbIX noarpynn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.



@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AuXpoMartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHEeHne Xxpoma.

Ou3nyeckue W XUMHYECKHE CBOMCTBA MapraHia M €ro COCAWHEHUU.
Baxwneiimme coenunennss Mapranua(ll), wmapranua(lV), wmapranuna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coeauHeHu. OKCumpl,
rugapokcuanl u conu xenesa(ll) u xenesa(lll). [lonyuenne u npumeHeHue xene3a
Y €ro CIUIaBOB.

Ou3nyeCcKrne 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coeaquHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIUHKA, THIPOKCOKOMILICKCHI ITMHKA. [[puMeneHue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEIIECTB M HX MPEBpallCHUN:
u3ydeHue oOpaslloB HEMETAJIOB, TOpeHHue cephl, gocdopa, kene3a, MarHus B
KHCJIOPOJIE, M3Yy4YEHUE KOJUIEKUMU «MeTalibl W CIUIaBbD», B3aUMOJIEVCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJJIOB C BOJOM (BO3MOXKHO HCIIOJIh30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCIOT U
1Ie104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJEHCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHne IKCIePUMEHTAIBHBIX 3a/lad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHus», «A30T U dochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O Hay4YHBIX MeETOoJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aluii XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMbITIUIeHHBIE CITOCOOBI TTOIYYeHHUSI METAJUIOB U
CIUIaBOB. XMMHUUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpellbl U €ro MOCIEICTBHUS.
Ponp xumMuu B o0ecrieueHnu YHEPreTUIeckoil 6€30MacHOCTH.

Xumusg U 300pOoBbe 4enoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHUS MUK OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
oOecIieyeHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. [lpaBuiia
0e30MacHOr0 MCMHOJIb30BaHUsl IpenaparoB OBITOBOW XHWMHUU B TOBCEAHEBHOU
KU3HU.



XuMUS B CTPOUTEIbCTBE: BaXKHEHUIIINE CTPOUTENbHBIE MaTepuaibl (ILIEMEHT,
OCTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHoTexHONMOTMN.

Pacuérurle 3amaqn.

Pacuétpl: Maccel BemiecTBa WM o0bEéMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEUIECTB,
Macchl (00BEMA, KOIMMYECTBA BEIISCTBA) IMPOIYKTOB PEAKIMH, €CIA OIHO W3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaKlMu, €CIM OJHO M3 BEIIECTB JaHO B BHJEC pacTBOpa C OIPEACIEHHOU
MacCOBOM JI0JIEli pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JIOJIU U MOJIIPHOU
KOHIICHTpAIIMX BEIIECTBA B pacTBOpE, JOJU BbIXOAA MPOJAYKTa peakiud OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3U.

Peanmuzanust  MeXNpeAMETHBIX  CBA3€d TMpU  HU3YyYCHUH OOmeH u
HEOpraHudeckol XuMuu B 11 Kiacce OCyIIeCTBIAETCS Yepe3 UCIOIb30BAaHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK WU MOHATHHI, MIPUHATHIX B OTACIbHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaJ3, CHHTE3, KiacCUu(pUKAIus, MepUOIUIHOCTh, HAOIIOAECHUE,
U3MEPEHUE, IKCIIEPUMEHT, MO, MOJICIMPOBAHHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHD,
BEIIIECTBO, TEIO, OO0OBEM, arperaTHOE COCTOSHHE BEIIECTBa, HACAIBHBIN Ta3,
(bu3nYecKre BETUYHHBI, CAMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buosnorus: kieTka, opranusMm, sKocucTeMa, ouocdepa, MmeTaboaInu3M, MaKkpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIJIEBObI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC MCKOIIAaeMbIe, TOTUIMBO,
pPECYPCHL.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepHualibl, CEIbCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dhapMareBTHUYECKASA MIPOMBIIIJICHHOCT, MIPOM3BOJICTBO KOCMETHYCCKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MIPOMBIILJICHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOGHUS TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o0mero oOpa3oBaHMs BBIACICHBI CIEAYIOIIHE COCTABISIIOIINE: OCO3HAHHE
OOYYaIOIIMMHUCS POCCHUMCKON TpaKJaHCKOW MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCA
NPUHATBIMA B OOIIECTBE TIpaBWJIAMH W HOpPMaMH TIOBEJACHUS;, HAIWYIHC
MIPaBOCO3HAHUS, IKOJIOTHYECKOM KYJIbTYPhI; CHOCOOHOCTh CTaBUTH IIEJIH U CTPOUTD
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpa)karoT
c(OpMUPOBAHHOCTh OTBITA TMO3HABATETLHOM W TPAKTUYECKON IEATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M MPAKTUYECKOW J1eATETbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIOUTUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEM,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM JEATEIbHOCTH IPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX U TMO3HABATENIbHBIX 3a7a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY UM HAy4YHOMY HACJICIHUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUSI K TIPOIECCY TBOPUECTBA B OOJACTH TEOPHH U IMPAKTUYECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHMSI TOTO, YTO J/JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e UHPOpPMAIMU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYIKH CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0poBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3HMYECKOMY M
MICUXUYECKOMY 30POBbIO;

COOJIIOJIeHUsT TIpaBWiI Oe30MacHOro oOpalieHusi ¢ BellecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBWUJ HWHJUBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCHEACTBUN U HEMPUSITHS BPEIHBIX NMPUBBIYEK (YIMOTpEeOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEA0BATEILCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YyUEeHUIO Mpodeccuil pa3auyHoro pojia, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKH 11€JIECOO00PA3HOT0 OTHOIIEHUSI K MPUPOAE KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOATBLHOTO XapakTepa SKOJOTMYECKUX MpOoOJieM, BIIHMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTHXKEHUM XUMHUM IS
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JIEUCTBUN, NPUHOCAUIUX Bpel OKPYKAIOLIEH
MPUPOIHON Cpefie, YMEHHsI TPOTHO3UPOBATH HEOJArONMPHUSATHBIC SKOJOTHUYCCKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJCOJIOTUHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl chneuUKA XUMHUU Kak HayKd, OCO3HaHUA €& poJiu B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM I  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W Ba)XHOM pOJH B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYJIBTYpbl, B PEHIEHWU TJI0OATIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00€CTICUCHUU
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM KU3HU KaXKJA0ro 4dJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJTyyaeMble 3HAHUA JJIsl aHAu3a U OOBSICHEHUS SIBJICHUM OKPYXKAOIIEro MUpa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XMMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIHOCOOHOCTHM K  HENPEPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auyHbIX cepax mpodeccuoHaTbHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHS IPOrpaMMBbI IO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMUPOBAHHUA  MHUPOBO33PEHHUS  OOy4aroOlUXcs
MEXIUCIUIUTMHAPHBIE (MEXIIPeIMETHbIE) OOIIeHayYHbIe TOHSATHS, OTPasKaIoIIHe
IIEJIOCTHOCTh HAayYHOW KapTUHBl MHUpa M CHEIU(HUKY METOIOB MO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, sIBJICHHUE,
IPOILECC, CUCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCajbHble yueOHbIE NEHCTBUS (IIO3HABaTelIbHbIE, KOMMYHUKAaTUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHOU
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yueOHBIE
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHblE Ppe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETrYyJISATUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeIbHO  (DOPMYyJNHpOBaTh W aKTyallM3UpoOBaTh  IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENICNIATh LEIU JCITEIbHOCTH, 3aJlaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBLICJIATh XapPaKTEPHBIC MPU3HAKUA TOHSATHH W yCTAHABJIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS JJII OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KiIacCU(PUKAIMKU BEIIECTB W
XAMUYECKUX PEAKIINM;

YCTaHABIIUBATh IPUYUHHO-CJICICTBEHHBIE CBS3M MEXKIY H3y4aeMbIMU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHUE PACCYXKJICHHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, TIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B pPacCMaTPUBAECMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHATH B MPOLIECCE NMO3HAHUS HUCIOJIb3YEMbIE B XUMUU CHMBOJIUYECKUE
(3HAaKOBBIE) MOJIENIH, PEOOPA30BBIBATH MOJAEIBHBIE MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas QopMmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — MpU PElICHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICNIbHbBIE MPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peakuuit;

dbopMyIMpOBaThH LIENU U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTa
MO3HAHMUS U OCHOBBI U (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUS M IIPOBEICHMS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOII0JaTh 32 XOI0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3IudyHbIX
METO/I0B IMO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HHPopManuu (Hay4dHO-
NoMmyJsipHas JUTEparypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcbl HTEpHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (QopM
IpeICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3alpOChl U MPUMEHATh PA3IUYHBIE METOJBI MPHU MOUCKE U
orObope wuHPOpMALMKM, HEOOXOIMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA SA3BIK B KayecTBE CpeACTBAa NpU pabdoTe cC
XUMHUYECKOM HMH(pOpMAIMeil: NPUMEHSATh MEXIpeaAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYIIaTh C TMPE3CHTAIMEH pPEe3ylIbhbTaTOB IO3HABATEILHON NEATEILHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MM COBMECTHO CO CBEPCTHUKAMU TTPH BBHITTOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y9JaeMbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, M (POPMYIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHWS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO I03HABATEIIbHYIO
JESITEIbHOCTh, ONpeAcisis €€ LeJIM W 3aJayd, KOHTPOJMPOBaTh M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBAaTENbCKUX 3a7ay, BbIOMpaTh Haubosiee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4ETOM TMOJIYYCHHsS HOBBIX 3HAHUN O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIITh CaMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE camMoOaHalau3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMHUU HA YIi1yOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOHero o0pa3oBaHWs BKIIOYAIOT ClELH(pUUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AeMCTBUIN
[0 OCBOEHHIO, MHTEPNPETAUU U NMpeoOpa3oBaHUIO 3HAHUM, BUIbI IEATEIbLHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHMS U NMPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM TNPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJaM
WU3YUYCHUS.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «OOmas u HeopraHuydeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepUAIbHOM €JIUMHCTBE MHpA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTH SIBJICHUU MPHUPOJILI, O MECTe M 3HAYCHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B OOECIEeYEeHUH YCTOWIMBOTO



pa3BUTHS, B PEIICHUH MPOOJEM 3KOJIOTMUYECKOW, PHEPreTHHYECKON W MUIIEeBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
MCTOYHUKOB SHEPTUU, B OOECIEUYEHHH PAIIMOHAIBHOTO MPUPOJIONOJIb30BAHUS, B
GbopMUPOBaHUK MHPOBO33PEHUS U OOILIEH KyJIbTypbl YEIOBEKa, a Takke
IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U IPHUPOJHOM

cpene;
BJIQJICHUE  CHUCTEMOM  XHUMHUYECKHX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATraIOIINE TMOHSITUS — XUMUYECKUH JJIEMEHT, aToM, SApO aToMma,

U30TOIIBI, JICKTPOHHASE 000JI0YKa aToMa, S-, P-, 0-aTOMHBIE OpOUTAITN, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUSI aToMa, TMOpUau3allds aTOMHBIX OpOuTaned, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIIECHUS,
XUMHYECKass CBs3b (KOBAJICHTHAs, MOHHAs, METAJIMYEcKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasl pEIIETKa, XUMUYECKas peakuus, pacTBOP, JJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JHUCCOLUAIUH,
BOJIOPOJHBIA TIOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOW 3(deKT
XUMHUYECKON PeaklUy, CKOPOCTh XUMHUECKOW PEAKLIMU, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUS DJIEKTPOJUTHUECKON AMCCOLMUAIMM, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
NPEBPAILCHUS] SHEPTUU NPH XUMHUYECKUX PEAKLHMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIeKAallMe B OCHOBE ITOHUMAaHUSA
OPUYMHHOCTA M CHCTEMHOCTH  XUMHYECKUX  SBJICHHH;  COBpPEMEHHBIE
MPEACTABICHHUS] O CTPOEHUMU BEIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJISIPHOM  YpPOBHAX; MPEJACTaBICHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEpMOAVMHAMHYECKMX W  KHUHETHYECKUX 3aKOHOMEPHOCTIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(aKTOJOrMYeCKUe CBEACHMSI O CBOWMCTBAaX, COCTaBe, MOJYYEHHUM U 0O€30MacHOM
UCIIOJIb30BAaHUU BAXXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NESTEIbHOCTH ~ 4YeJloBeKa, OOIIMX  HAyYHbIX NPUHLUIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHIl: BBISABIATH XapaKTepHbIe MPHU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
ONMKMCAHUH HEOPTAHUYECKHUX BEILECTB U UX MPEBPAILICHUIA;

c(OPMUPOBAHHOCTh YMEHHMsSI HCIIOJIb30BATh XMMHYECKYI0 CHMBOJIUKY JUIS
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  peaklui,
cuctematudeckytro Homenknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIAEIBHBIX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEIENATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSX, BUJ XMUMHYECKOW CBSI3U (KOBaJEHTHas,



WOHHAsA, METaJUIMYecKas, BOAOPOAHAs), THUI KPUCTANIMYECKOW pEIIETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON PpEETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMM:  KJIAcCU(UUUPOBATH:  HEOPTaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IPU3HAKaM (YUCITY
U COCTaBy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, N3MEHEHUIO
CTENEHE OKHCIEHUSA JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajiu3aTopa H
JPYTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIS KiacCU(pUKALIUN
M3Yy4aeMBbIX BEILECTB U XUMUYECKUX PEaKLUM;

c(pOpMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICI MIEPHUOJUUECKOIO 3aKoHa /[
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUI: XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IEPHUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  UCHOJNB3ys  TOHSATHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTHYECKHE MOIYPOBHM», «S-, P-, 0-aTOMHBIC
opOuTaNnu», «OCHOBHOE MU BO30YXIEHHOE HIHEPreTUYECKHUE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
coeqMHeHUM no mnepuojgam U rpynnam Ilepmommueckou cucremsr . W
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHH: XapakTEepU30BaTh (OMUCHIBATH)  OOIIME
XUMHUYECKHME  CBOMCTBA  BEILIECTB  PA3JIUYHBIX  KJIACCOB,  IIOATBEP)KIATh
CYILIECTBOBAHUE T'€HETUYECKOU CBA3M MEXIy HEOPTraHWYECKUMHU BEIICCTBAMU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh yYMEHUS PACKPBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTABJIECHHS AJIEKTPOHHOIO OanaHca
TUX peakUui; peakuui HOHHOIO OOMEeHa NMyTEM COCTAaBJICHHUS HMX IOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJW3a;  pEaKui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpE THIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKLUUA C Y4ETOM KX DHEPreTHUUYECKHUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHsS] CKOPOCTM XHMHYECKOM PpEAaKUMH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIMSIHUEM
BHelHUX Bo3aeicTBuid (mpuniun Jle [larense);

cOPMHPOBAHHOCTh YMEHUS XapaKTEepU30BaThb XUMUYECKHE PpEaKIuH,
JeXalmye B OCHOBE IPOMBINUIEHHOTO IOJYYEHUs CEPHOM KHCIOThI, aMMMAaKa,



oOlue HayyHble MPUHLUINBI XUMHYECKUX MPOU3BOJCTB; 1EJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHHE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAaHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBJICHHHA, HWMEIOMUX MECTO B MPHUPOIE,
MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH pACUEThl: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIAPHAs KOHIICHTpAIUs»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro 3ddexra
peaKkuuy; 3Ha4€HUsI BOAOPOIAHOTO MOKAa3aTeNsl pacTBOPOB KHUCIOT W IIEIOYER C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUAE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJTM BBIXOJA MPOJIYKTa pEaKIHH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO TUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUA  DKCIEpPUMEHT  (IIPOBEJACHHME  pEaKUuMid  HOHHOrO  OOMeEHa,
MOATBEPAKIECHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBID HWHIMKATOPOB, W3yYECHHE BIUSHUS
pa3UuHbIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOM  peakiuu, pelieHue
AKCIEPUMEHTANbHBIX 3afa4 1o Temam «Mertamne» U «Hemertamib») ¢
COOJTI0/IEHEM TIpaBUil 6€30MacHOr0 OOpalleHus] C BEIECTBAMU U JTaOOPATOPHBIM
oOopynoBanueM, (HoOpMyIupoBaTh I€Jb HUCCJICAOBAHMS, TPEJACTABIATH B
paznu4HOi (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBUIa MOJb30BAHUSI XUMUYECKON
nocy0oM M j1abopaTopHbIM O0OpyJOBaHUEM, OOpaIIeHHs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XHUMHYECKUX
OTBITOB, HYKOJIOTHYECKH I1€71ecO00pa3HOrO TMOBEACHUS B OBITY U TPYAOBOM
JESITETLHOCTH B LEISX COXPAHEHHUSI CBOErO 3J0POBbS, OKPYKAIOIIECH MPUPOTHOU
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIACHOCTH



TOKCHYECKOI'0 JEHCTBUS HA KUBBIE OPTaHM3MBbI OIPEACIEHHBIX HEOPraHWYECKHUX
BEILECTB, TOHUMas cMbIci nokaszaress [IJIK;

C()OPMUPOBAHHOCTb YMEHHUMH: OCYLIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMHYECKON MH(GOpPMAIIMU B Pa3IMYHbIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4Has
JUTepaTypa, CpecTBa MaccoBoi uHbopmaruu, MHTEpHET U Ipyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYIO HH(OpMaLHIO, TepepadaThiBaTh €€ U UCII0JIb30BATh



TemaTH4yeckoe IJIAHUPOBAHUE

11 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
1.1 Crpoenue atoma 9
12 Crpoenue BemiecTBa. JlucnepcHsie 15 1
CUCTEMBI
1.3 XHUMHYECKUE PEAKITUN 24 1 0
Hroro mo pazueny 48
Pa3pnen 2. BemecTBa n uX cBOlCTBa
2.1 BemecTBa u ux cBoiicTBa 45 3 7
Hroro no paszneny 45
Pa3nen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XUMUS U 9
' KH3Hb
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







KaJIeHIlapHO-TEMaTl/I‘IeCKOC INIAaHUPOBAaHUE

11 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Kountpo IpakTuu Jara no Hara uuQpoBbIe
n/n Bcero JbHBIE ecKue IJIaHy mno o0pa3oBaTe/ibHbIE
padoThbI padoTbI dpaxry pecypchl
1 CrpoeHune aToma. 1
CtpoeHune aTomHoOro agpa. Msotonbl. AgepHoble 1
2 peakumu.
CocToAHMe aneKTpoHa B aTome. KBaHTOBbIE 1
3 yucna.
CTpoeHue 3NeKTPOHHbIX 060104EK aTOMOB. 1
4 DNEeKTPOHHbIE M 3NEKTPOHHOrpadmyeckmne
dopmynbl (KoHdUrypaumn).
BasieHTHbIe BO3MOYKHOCTM aTOMOB XMMUNYECKMX 1
S 3/1€MEHTOB.
OTkpbiTve 4. U. MeHaeneesbim 1
6 Mepunoamyeckoro 3akoHa.
7 MepnoamMyecKknin 3aKOH U CTPOEHUE aToMma. 1
3aBMCMMOCTb CBOMCTB 3/1EMEHTOB U 1
8 COeAMHEHWN OT UX NONOXKEHUA B

Mepunoamyeckon cucteme. 3HaYeHue




Mepnoanyeckoro 3akoHa.

KoHTponbHas paboTa no Teme: «CTpoeHue

aToman.
10 Xummnyeckasa cBasb. MoHHaA ceA3b.
11 KoBaneHTHas cBA3b.
12 MeTtannnyeckas cBasb.
13 BoaopoaHas cAsb.
14 MpOCTpPaHCTBEHHOE CTPOEHME MOJIEKY.
15 Teopusa CTPOEHUA XMMUYECKUX COEANHEHUN.
OCHOBHbIe HanpaB/aEHUA PA3BUTUA TEOPUU
16 CTpoeHMA.
CemuHap «naneKkTnyeckme oCHOBbI 0BLWHOCTH
17 ABYX BEAYLLUX TEOPUA XUMUMN Y.
18 Monvmepbl OpraHMYeCcKMe U HeopraHU4Yeckue.
19 Yncrtble BewwecTsa U cmecu. PacTBopbl.
MoHATME 0 ANCNEPCHbIX CUCTEMAX, UX
20 KnaccuduKauma n 3Ha4YeHue.
21 0606ueHne 1 cMcTemaTU3auma 3HaHUM No

Teme: «CTpoeHue BellecTea. [ncnepcHole




CUCTEMBI U PacTBOPbI».

KoHTponbHana paboTa Ne 2 no teme: «CTpoeHue

22 BewecTsa. [iucnepcHble CUCTEMbBI U PaCTBOPLI».
Knaccndukauma XuMmnyeckmux peakumnin no umcny

23 M COCTaBy pearmnpytoLwmx BeLLecTs U Apyrum
NpU3HaKam.
Knaccndukauma peakumin o MU3MmeHeHuo

24 cTeneHen OKUCIeHUs aTOMOB.
Tennosble 3pPeKTbl M NPUUYNHBI NPOTEKAHUA

25 XMMUYECKUX PEaKLUN.

26 CKOpPOCTb XMMUYECKOW pPeakumm.

27 Katanus n katanunsartopebi.

28 Xummnyeckoe pasHoBsecue.

29 PeleHune pacueTHbIX 3aaauy.
MpaKTnyeckas paboTta Ne 1 «CKopocTb

30 XMMUYECKUX peaKkLmit. Xummnyeckoe
paBHoBecue».

31 INeKTpPoAnTUYECKana auccounaums.

32 CBoWicTBa PaCTBOPOB 3/1EKTPO/IUTOB.

33

fmaponus.




MpaKTnyeckas paboTta Ne 2 «PeweHune

34 3KCMepMMeHTasIbHbIX 33434 No Teme
«'maponuns»».
0606ueHne 1 cMcTemaTU3auma 3HaHUM No

35 Teme: «XMMUYECKMEe peakLmmn».
KoHTposbHas paboTa N2 3 no teme:

36 «XMMUYecKne peakLmnumn».

37 Knaccnodumkauma HeopraHMYEeCKUX BELLECTB.
Knaccnuodmkauma HeopraHMYECKUX BELLECTB.

38 KomnneKcHble coeiHEHUS HEOPraHUYECKNe 1
OpraHu4yeckme.

39 Knaccnudumkauma opraHM4eckux BeLLecTs.
O6wwan xapaKTepmncTUKa MeTani0B 1 UxX

40 coeauHEHNN.

41 X“MMYecKkne CBOMCTBA MeTas/0B.

42 Koppo3ua metannos.

43 MNonyyeHne meTannos.

44 INeKTPon3. XMmmyeckne UCTOYHMKN TOKa.

45 LLlenoyHble meTannbl.

46

Bepvmnwﬁ, MarHum n Lieno4YyHo3emesibHble




MeTaN/ibl.

ANOMUHUA 1 ero coegnHeHuA.

47
48 MeTannbl no6o4YHbIX Noarpynn. Meap
49 LUnHK.
50 Xpom.
51 MapraHeu,
O6uLas xapaKTepUCTUKa HEMETANN0B N UX
52 COeANHEHWNN.
53 Ob6uwme XMMUYecKkme cBOMCTBA HEMETA/INIOB.
54 [anoreHbl U UX COeANHEHMA.
55 XanbKoreHbl - NPOCTble Belw,ecTsa.
56 CoeanHeHuA cepol.
57 A30T 1 ero coegmHeHMA.
58 docdop u ero coegmHeHUA.
59 Yrnepoa v ero coeanHeHus.
60 KpemHuit n ero coegnHeHus.
0606ueHne 1 cMcTemaTu3auma 3HaHUM No
61

XUMUWN 3/1EMEHTOB.




62

KoHTposibHasa paboTa N2 4 no teme: «Xumus

3N1eMEeHTOBY.
63 KncnoTbl opraHnyeckme 1 HeopraHu4yeckue.
64 OcHoBaHUA opraHNUYecKkne n HeopraHnu4eckue.
AmdoTepHble opraHMYeckne n HeopraHuyeckue
65 coeinHeHuA.
leHeTMUecKan CBA3b MeXay Knaccamu
66 OPraHUYeCKUX U HEOPraHUYECKUX COeANHEHNA.
MpaKTnyeckas pabota Ne 3 «lMonyyeHune rasos u
67 M3yyeHMe UxX CBOMCTBY.
MpakTnyeckas pabota Ne 4 «PeweHue
68 3KCMepMMEHTa/IbHbIX 33434 MO OPraHNYecKomn
XUMUU R,
MpaKTnyeckas pabota Ne 5 «PeweHune
69 3KCMepMMEeHTa/IbHbIX 33434 MO HEOPraHNYeCKoM
XUMUU»
MpaKTnyeckas pabota No 6 «CpaBHeHMe CBOMCTB
70 HEeopPraHMYecKnX U OpraHMYeCcKNX CoeaMHEHNN»
MpakTnyeckan pabota Ne 7 «eHeTuYecKan
71 CBA3b MEXAY Knaccamum HEOPraHUYECKnxX n

72

OpraHn4yeckux COGAMHGHMVI».

0606ueHne 1 cMcTemaTu3auma 3HaHUM No




Teme:«BeLlLecTBa M UX CBOMCTBaY.

KoHTponbHana paboTa Ne 5 no teme: «BeliecTBa 1
73 N X CBOMCTBa».
74 Xumma n npomsBoAaCTBO. 2
75 XMMmMA N cenbcKoe X03AnCTBO. 2
Xvmma n npobaemol OXpaHbl OKPYKatoLLen 2
76 cpeapbl.
77 Xumma 1 noscegHeBHasA XXU3Hb YenoBeKa. 2
78 KoHdepeHuma «Ponb Xummnm B MOeR XKU3HU»., 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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