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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
@denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
@epnepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
W3ydyeHue nmpeamera, peaqu3yeMoe B YCIOBUAX AU(GEepeHLUpPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BAaHO oOecmeunuTh o00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpoecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XWMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydYeHHs] M TPeOOBAaHMU K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIUU:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOporh oOecreynBaer
NOJIy4YeHUE NPEACTaBICHUS O LENAX, COAEpX aHuW, OOILIed cTpaTeruu
oOy4eHHMsI, BOCTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaET
ONpeJesieHre: MNPUHILIMIIOB CTPYKTYPUPOBAHUS W TOCIIEI0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HTOroBOW arrectaliud B (OpME €IMHOIO0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



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

e JaéT NPUMEPHOE pacHpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXe C YYETOM OCHOBHBIX BHUJOB
yue0HO-IT03HABATENbHbIX AEMCTBHI  OOydarolerocs 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
o0s3aTeNbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HaNpaBJieH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XMUMHYECKOIrO
oOpa3oBaHMsI B paMKaxX MH3Y4YEHHUs CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKHUX JUCUHUIUIMH B By3aX U OpraHM3alMSIX CPeIHEro npoecCHoHaIbHOro
oOpa3zoBanus. B 3Tol CBsA3M M3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCS, BEIOPABIIUX OMPENEIEHHBIN MPOhUITh
oOy4eHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0O MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEILHOM MPOTpaMMbl CpeaHero oOiero o0Opa3oBaHUs
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOIIEUHTEIUICKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHAU3AlNKA y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIOCOOOB  JEATEIBHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpP)KaHHUS 3TUX KypCOB B NIPOrpaMMe IO XUMHUU 3a OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoOBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas wu
HEOPraHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAaHUN U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTh CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha yriayOJIE€HHOM YpOBHE H3YyUEHHs IpeaMeTra obecredeHa
BO3MOXKHOCTh 3HAYHUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHUX
AJIIEMEHTaX U CBOMCTBaX HMX COECJWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHMS PEaKILMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckon
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAasl CBA3b
OOBSACHSAETCS C TOYKU 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckodl XMMHUU HPHU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yrayOJaE€HHOTO YPOBHS U3YUYEHUS Il KJIACCOB ONpeaenEHHOro npodus (riiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIel cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa ISl KIAaCCOB XUMHUKO-(DU3UYecKoro mpoduist O00JbInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM Ciyyae akIeHT OyJeT cIenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (pU3MKe), 3aKOHBI COXPAaHEHUS



Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, HJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeaMeTa Ui KIACCOB XUMHKO-
Oouonoruueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusa. B 3TOM ciydae mpeAocTaBisieTCsl  BO3MOXKHOCTh A Ooliee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alli  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOJIST, K NIPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI M apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX IPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHMs OCHOB HAyyHOT'O MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUA U OIbITA MPAKTUYECKOTO TPUMEHEHUS HAyYHbIX
3HAHUW M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3SIX C YUEOHBIMU MPEIMETAMHU.

[Ipn u3ydenun ydyeOHOro mnpeamera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeJHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3ydeHHUs NpeaMeTa Mperojaraer
pean3alnIo TAKUX LEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTepUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiu B oOecrnedeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUAIOB, HOBbIX ICTOYHUKOB SHEPTUH, B
00ecCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YE€NOBEKa, a TaKKe JKOJIOTMYECKU
00O0CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: GyHIAMEHTAIBHbIX
MOHATUM, 3aKOHOB M TEOPUM XHMHHU, COBPEMEHHBIX NPEICTABICHUU O
CTPOEHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OIIMX
HAYYHBIX [TPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;



dbopmupoBaHue y oOy4aromuxcs OCO3HaHHOTO MIOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUHN sl OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON NEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMUYECKAM  TPOU3BOACTBOM, HWCIIOJIB30BAHHEM H  TepepadOTKOM
BEILECTB;

yrayOneHue  TpeACTaBICHM O  HAydyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS] YMEHUU OPUEHTHUPOBATHCS B MUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
MPUPOJIC, B MPAKTUYECKOU IESITEILHOCTH U TTOBCETHEBHOM KU3HH.

B mnnane peanu3anuu TMEepBOOYEPEHHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKUIMNA TETOCTHOM CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs NMPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIHUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SIBJICHUUA TMPUPOJIBI,
YBOKEHHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U T[IO3HAHUIO, CIIOCOOHOCTEH K
CaAMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO YCHENTHOMN MPpo(dheCCHOHATBHON U OO0LIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpoBaHUEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEITESIbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTiIyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gyaca B HeeIIo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUHW, TPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHMIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tunbl THOpUAM3ALMHM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHblid). Tumbl mepekpblBaHUS AaTOMHBIX OpOUTallel, G- U T-CBSA3H.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. IloHsTe o CcBOOOAHOM paaukane, HyKIeopuie Hu
anexTpodue.

Teopust crpoeHnst opraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHMSI
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Bunasl n30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3PHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
¥ ME30MEpPHBIN 3PPEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHsTtue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHkIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy M Kiaccu(UKaIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUMU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3laMy OpPraHMYeCKHX BEIIECTB W MarepuajlaMd Ha HUX
OCHOBE, OIBITBI IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HATrPEBAHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHWYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psaj ankaHoB, oouias ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP°-
ruOpUIn3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmdeckue CBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUMH 3aMELICHUs, W30MEpHU3aLuH,
JETUIPUPOBaHMs, UUKIN3AMK, IUPOJIN3a, KpEKUHra, ropenus. Ilpeacrasienue o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodeHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIUHBIX (IIMKJIONEHTaH, LMKJIOTeKCaH) LUKIOATKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoyiormaeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB,  Sp*-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, 6- U m-CBA3U. CTpyKTypHas U
reoMerpuyeckas (nuc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIECHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJMMepu3aunu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs] U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COIPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJTyYeHUsI U MPUMEHEHHUE aJIKaJUeHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuan3anys aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA AJTKHUHOB.
XYUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCAWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruyeckuili psifi apeHoB,
obmiast opmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKylIbl OeH3oma. dusndyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBimeHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX PATUKAJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIBI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOMTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3bl. HegTh 1 €€ mpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHs] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, HaHOIPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJIOTCHIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyn. B3anMoaeicTBue NHUrajaoreHaakaHOB C MarHUEM M LIUHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCAUHCHUSX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HMX IIPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YrJieBOJOPOJOB Pa3IMYHBIX KJIacCOB (0OeciBedMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYYECHHE OSTHUJIICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHue ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3aMM IUIaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YIIEBOAOPOIOB U TAJIOT€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4eckue CoeAUHEHMS.

[TpenensHble OomHOATOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHoJIa W J3TaHona). l'oMonoruueckud psan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelEIbHBIX
OJIHOATOMHBIX CHUPTOB. BojgopoaHbie CBSI3M MEXAY MOJIEKYJaMH CIHPTOB.
XHAMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalny, OKHUCIIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — JTWICHIJIMKOJIb W TIULEpUuH. Puznueckue u
XUMUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMN HYKICO(PUILHOTO 3aMelleHus.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl MOMyYeHHUS U TNPUMEHEHHUE
MHOT'O2TOMHBIX CITUPTOB.

®enos. CTpoeHHe MOJEKYNbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenus v npuMenenne penona. Genondopmanbaeruanas cMoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWMJIBHOW TPYIIIBI. ['OMOJIOTHYEeCKHE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DU3MUECKHE CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBAa  aIbJCTHIOB M  KETOHOB:  pEaKUUU
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTUbI.
CriocoObI IOTydeHHS ¥ IPUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIE TIpEeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3o0Mepus u HomeHkarypa. ®usndeckre cBocTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BoOpOjHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMy, pPEeaKIUU C Y4aCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCJIOTHL. [loHSATHE O MNPOUZBOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOMCTB HEMPENEIbHBIX UM aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAas, MAJbLMUTHUHOBAS, OJCUHOBAas, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI TOJTyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTtypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMUYECKUE CBOWCTBA XKUPOB: TUAPOJIH3 B
KHUCJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukainus yrieBonos (MOHO-, AU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. U3NYEeCKUe CBOMCTBA W HaxOXXJIACHHE B Ipupojie. DoTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBJACTUAHON
TpyNI, CIOUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranapinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupoje u npuMenenue. [lonucaxapuasl: kpaxmann,
INIMKOTeH W 1Henono3a. CTpoeHre MakKpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HeJToo3bl.  PU3MYECKHE CBOWMCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIus C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONO3bI: THUIAPOJINU3, TONyueHue 3(GUpPOB 1eiUT003bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTa B albJAETU] HA PACKATIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa  C
ruapokcugom Mmeau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHUpThl U
¢denomnsny, «KapoonoBsie kucnoTbl. Cl0KHBIE YPUPHI.

A3oTcoaepxaiiue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe amMmmuaka. Kinaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHSL.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOe BAMsSHUE TPyNI aTOMOB B MOJIeKyJie aHWIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs U TpUMEHEHHE anudaTHUecKux amuHOB. llomyueHue aHunmHa U3
HUTPOOEH30a.

AmuHokucioTel. HoMeHnknatypa u nzomepusi. OTAENbHBIE TPEACTABUTENHN O
AMUHOKHUCIIOT:  TJIMUMH, alaHuH. @DU3WYecKue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJMKOHACHCAllUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenKkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JACHATypauus,
KayeCTBEHHBIE PEAKIIMH Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€IKOB B BOJE, JEHATypalus OEJIKOB NMPU HArpeBaHWU, IIBETHBIC
peakuuu Ha O€JIKM, peIIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTcolep)kallue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouleKy IsIpHbIE COeTUHEHNS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, TMOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBHIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEeUaTbHOTO Ha3HAYCHHUS (Tecpron, KeBJIap,
AIIEKTPOIPOBOJIAIIME TTOJIMMEPHI, OMOopa3iaraeMble MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YCHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAaKOMJIEHUE C 0o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJbHBIX 3a7auy 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnaenue MoJekyIsipHOH (OpMysbl OPraHUYECKOro COCAMHEHHS I10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON (OpMYJIbl OPraHUYECKOrO0 COequHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peakiui W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (HOPMYJIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CHOCOOOB
MOJIYYEHUsI, ONpPENENIEeHUE JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXIpeaMETHBIX CBSI3€M MPU U3YYEHUHU OPTAHUYECKOW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUWA, TaK U TOHSITUH, MNPUHATBIX B OTIEIbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNWE, HAYIHBIN (DaKT, THUIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHHTE3, Kiaccuukaiys, HaOIIOJACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHHS, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,



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

['eorpadusi: mosie3HbIE NCKOMTaeMbIE, TOTUIHBO.

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

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUI 35eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAIISAM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHMM, SJIEKTPOHHbIE KOH(PUIYypallUd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepmoanyeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEpUOAMYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XyUMHYeCKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BonopongHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuil B HEOPraHWYECKOM U OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

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

OOpatumbie 1 HEOOpaTHMBIC peaKIuu. XUMHUIeCcKoe paBHOBecue. KoHncTanTa
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunun Jle [arense.

DnekTpoautuueckas gucconuanus. CuibHble U Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTemneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TEPOKCUAAa BOJAOPOJAa B TMPUCYTCTBUM KaTalIU3aToOpa, MOIECITHU
KPUCTALUTNYECKUX PEIHIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, OTpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 WHIAWKATOPOB, HM3YUYEHUE BIIMSHUSA PA3IAYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetaiuioB B llepuoguueckolt cucrtemMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJUJIOTPOIHUS HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL
TorIMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3UYECKUE |
XMMHUYECKUE CBOMCTBA. [ aJloreHOBOAOPOAbI. BaxkHeIne KUCIOPOACOACPKAIINEC
COCIMHEHUs TrajgoreHoB. JlabopaTopHbIe M MPOMBIIUICHHBIE CIIOCOOBI MOJYyUCHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUI.

Azor. Haxoxxaenume B mpupoe, CHocoObl MOMy4YeHHUs, (QU3UYecKue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoae, CrocoObl MOMydeHUs, (QU3NYECKHE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ynoOpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHue mpocThIX BelIeCTB, 0Opa30BaHHBIX YIJIEPOAOM, U €Tro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMmHusi(IV), KpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHenue kpeMHus U ero coeAnHeHuil. CTeKs0, ero noiay4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoi cuCTEME XUMUUYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MertamwioB.  OOmme  crocoOsbl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPTHUs, NUPOMETAJUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoil cucTemsl
XUMHUYECKUX 7dJieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUecKue U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COECIMHEHU.

O6mast xapakrepuctuka metayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHEe U
XUMUYECKHUE CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U HX COEIUHEHUHU.
JKécTkoCcTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUS.



ATIOMHUHMI: TTOTyYeHue, pu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Iepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanusi, €ero OKUCIUTEIbHBIE CBONCTBA.

du3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Kee3a
Y €r0 CIUIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCAUHECHUMU.

[Muuk: momydyeHue, ¢GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenue
[IAHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1Ie04Yeld, Ka4eCTBEHHbIE PEAKI[MM HAa HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJOPO/Ia
M KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS M LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 M0 TeMaMm
«l"amorens», «Cepa u e€ coenuHeHus», «A30T U (hochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX IIO3HAHUS M METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
Hay4Hble mpuHINIBI OpraHU3alluid XUMHUYECKOTO MPOU3BOACTBA. [IpomblIiieHHbIC
CIIOCOOBI MOMYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOIYYeHUSI METAJUIOB |
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro MOCIEICTBUA.
Ponp xumMuu B 00ecreueHr I3HEPreTUIECKON OE30MTaCHOCTH.

XumMus H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIUHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMacHOr0 HCIMOIb30BaHU TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XUMHS B CEIbCKOM X03siicTBe. OpraHn4ecKrue U MUHEpAIbHbIE YA00PEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnblie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEAKUMU BEILECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C ONPEACIEHHOU
MacCoOBOM [I0JIEW pPAaCTBOPEHHOTO BEIIECTBA, MAaCcCOBOM [JOJM W MOJSPHOU
KOHLIEHTpalluu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOHeH W
HEOpPraHUYeCKOW XUMHUM B 11 Kiacce OCyIIEeCTBIAETCA Y€Pe3 UCIOIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHWE, HAYYHBIN (DaKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJacCu(uKalys, MepuoIudHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACAJbHBIA ras,
bu3nYecKue BEIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MMOTOK 3HEPIHMHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOIbI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLJIMBO,
pecypcehl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
dapmaneBTUUECKas IIPOMBILIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAIOB, OJCKTPOHHAA
IMPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TNpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o0mmero oOpa3oBaHMs BBIJIEICHBI CIEIYIOINIME COCTABJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTHh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTABUTh LIEIU U CTPOUTH
KU3HEHHBIE TUUIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpPMUPOBAHHOCTh OTBITA TIO3HABATEILHOM W TIPAKTUYECKON EATEIBHOCTH
OOy4YaroIMXcs B MPOILECCE peATU3ALMHI 00pa30BaTENbHON AEATENBHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyyarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCA CBOUX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJIaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JIE€ATEIbHOCTH TMPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENbHBIX 3ajlay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX MIPH aHAIHN3E Pa3INIHBIX BUJIOB YIEOHOM eATEIHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTE€YE€CTBCHHON XMMUH;

yYBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHUKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpPMaAIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYTKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UUYECKOMY M
MICUXUYECKOMY 30POBBIO;

COOJIIOJIeHUsT TIpaBWiI O€30MacHOro oOpalieHusi ¢ BeHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOMN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIpaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3uyHOTrO pojia, B TOM
YHCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 10 XUMUH;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 11€JIECOO00PA3HOr0 OTHOIIEHUSI K MPUPOAEC KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CpEIbl;



OCO3HAHMUSI HEOOXOAUMOCTH HCIIOJIb30BAaHUS JOCTHXKEHUW XUMHH  JUIs
pELIEHHS] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HEMNPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOM
UMBWIM3ALMU: B €€ TyMaHUCTHUYECKON HAMNpPaBICHHOCTH M Ba)XXHOW pOJM B
CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PpEHIEHWU TJI0OATBHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM KU3HU KaXJA0ro 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KarOIIEro Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W WMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0OOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

HWHTEpeca K 0COOECHHOCTSIM TpyJa B pazMyHbIX cepax mpodeccuoHambHOM
JIESITETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOrPaMMBbI MO XUMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyUMble i1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JIOrHYecKHe JTeCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIACIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMUECKWE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BBIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYEcCKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakiMy — TMPU PElIEHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKHX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BELIECTB MU XUMHUYECKHX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IEHHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O POJAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3JIMYHbIX HCTOYHUKAX HWH(PopMauuu (Hay4yHO-
NOMyJisipHasl JUTEpATypa XUMHUYECKOTO COAEpPKaHUSA, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
IpeICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TMOUCKE U
orOope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPATh  ONTUMAIbHYIO  (GOpMYy  TpPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMH(popManueil: MNpUMEHATh MEXIpeAMETHbIE ((pU3nYecKue Hu
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3Y4aeMBbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJIAHUPOBATh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JESITEIbHOCTh, OMNpeAcisia €€ LeJu M 3adadyd, KOHTPOJHMpPOBaTb U TIO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBAaTEIbCKUX 3aJlay, BbIOMpaTh HauboJsiee
3 PEeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4YETOM TOJIYUCHHS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIAITE CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YIiyOIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOuero oOpa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBbI ACHCTBUIM
10 OCBOEHHIO, MHTEPHPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTU
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUU B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBSI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI MO TOAaM
WU3YUYCHUS.

10 KVIACC

[IpenmeTHBIE pE3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCcKOu
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOMYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOH, SJHEPTeTUYECKON U



NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HMCTOYHUKOB HHEPTUH, B oOecrieueHun palMoOHAIBHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOILIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHAS aToMa, THOpUAM3aldsg AaTOMHBIX OpOWTajed, WOH, MOJIEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTYpHas M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHHMUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAILCHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHUS, JieXkKallle B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpEeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX peaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdekTsl, opuentanTsl 1 u Il pona);
(dakToIIOTUYECKUEe CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacHOM
UCIIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  OPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPaOdOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATHUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHUS XMMHUYECKUX PEAKIUH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OallaHca JTUX peaKlHil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



M3rOTaBIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILIIOCTPALUU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

Cc()OPMUPOBAHHOCTh YMEHHUM: YCTaHaBIMBATh IPUHAJJIEKHOCTh H3YyYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaABY M CTPOCHHUI0 K OIpPEACIIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTb WM Ha3BaHUA IO CHUCTEMATHUYECKON
HoMmeHknarype (IUPAC) u npuBOauTh TpUBHAJIbHBIE HA3BaHUSA JJIS OTAEIBHBIX
IpEJICTaBUTENIE OPraHWYECKUX BEIIECTB (3TUJIEH, AlleTWJIEH, TOJYOJ, TJIUIEPHUH,
ATHJICHTIIMKOIb, (PEHOJ, (QOopMaNblIeru, aneTalbJeru/, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBASI KUCIIOTHI,
TJIMLUH, alaHuH, MajibTo3a, (PPyKTO3a, aHWINH, JUBUHIII, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAs W MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

cOPMHPOBAHHOCTh ~ YMEHHM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bu3nUecKue M XUMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH pPa3TUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, LIUKJIOATKAHOB, AJIKEHOB, AJIKA/INECHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOJIOB, CIUPTOB, aJbJECTHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOCANHEHUIN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yIiIeBOAOB (MOHO-, AU- W TMOJHCAXAPHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHYECKMX PEAKIUA C MCHOJb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh yMEHHUS TMOATBEPKIATh HA KOHKPETHBIX MpUMepax
XapakKTep 3aBUCUMOCTH PEAKLIMOHHON CIIOCOOHOCTH OPraHUYECKUX COETUHEHUH OT
KpPaTHOCTH M THUIIa KOBAJEHTHOM CBS3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYIIIl aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Colpbs (He(Thb, NPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro MnepepadoTKu MU
MpaKTUYECKOE MIPUMEHEHUE MPOAYKTOB epepadboTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAaHUN O €CTECTBEHHO-HAayUHBIX
METOJIaX MO3HaHHs — HAOJIOJIEHUH, U3MEPEHUH, MOJIEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs MPUMEHSTH OCHOBHBIE ornepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALIMIO, BBISBICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3CH — JUI U3Yy4YCHUS
CBOMCTB BELIECTB U XUMHYECKUX PEAKIIMII;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee OCO3HAaHHOINO NOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PAcCu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMA C MCIOJIb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OOBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUEThl MO HAXOXKICHUIO XWMHUYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJIOTUYECKOM  OE€30MacHOCTH  IOCHIEJICTBUS  OBITOBOW U
IPOU3BOJACTBEHHON JIEATEIBHOCTH UEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIaHUPOBATh U IMPOBOJMTH
XUMHUYECKUH DSKCHEpUMEHT (TMOJyYyeHHEe M U3y4YE€HHE CBOMCTB OpPraHMYeCKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBHII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3NIUYHOU (popme
PE3yNbTAThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIro1aTh MpaBUjIa SKOJOTHYECKH 11€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYXKAOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA JKMBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, NOHMMAs cMbIci nokaszarens [1/IK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUM: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OPMAIIMU B PA3IMYHBIX UCTOYHUKAX (Hay4yHasi U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHOI 3a1ayeil.



11 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHPHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPHUPOJbLI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B PEUICHUHU MPOOJIeM SKOJOTHYECKON, DHEPreTUYeCKON M IHILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIUHBI, CO3JJaHUM HOBBIX MaTEPHaIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHM PAlMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHS W OOMIeH KyJbTypbl 4YElIOBEKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M ITPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH OJJIEMEHT, aToM, SApO aroMma,
M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHMS aToMa, THOpHAM3alUs aTOMHBIX oOpOuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAasA, MeETAJUIMYECKas, BOJIOPOJIHAs),
KpUCTAIMYECKasl PeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUUECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJMTHUUYECKON TUCCOIUAIMM, TEPUOIUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIpeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JiekKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJACHUSI O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJICKYJSIPHOM M
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaxX M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEATETLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPHUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJI30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHON CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupymrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTETIEHENH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUSI U KPUTEPUU JUIs KilacCU(UKALIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI NEPUOINYECKOTO 3akoHa J1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOJIOB
[lepuomnueckoit  cucremsl  JI.MI.  MeHneneeBa,  uWCOONb3ys  MOHSTHUS
«QHEPTreTUYECKUE YPOBHU», «IHEPIETHUYECKHUE IOAYPOBHU», «S-, p-, d-aTOMHBIE
opOUTaIM», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U UX
coenquHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKHME  CBOMCTBA  BEILIECTB  PA3JIUYHBIX  KJIACCOB,  IOXTBEPKIAThH
CYILLIECTBOBAHUE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN IMOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OasaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpALIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peaKkUMd  TUAPOJIM3a;  pEeaKklui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T’MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX PEakuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUsl CKOPOCTHM XHMMMYECKOM peakIMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKkKE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHUCIOTHI, aMMHaKa,
oOIMe Hay4yHbIe MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; ILIEIECO00PA3HOCTD
IPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUNA NpUpPOAbl — HAONOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUSI BBISBJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUHU C
MNOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ 0OCO3HAHHOTO MOHUMAHHUS MAaTEPUATIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCIOJb30BAHUEM
HNOHSTUN «MaccoBasi JI0Jisl BEILIECTBA B PACTBOPE» U «MOJIAPHAS KOHLIEHTPALMSD»;
Macchl BEUIECTBA WM 00BbEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro s dexra
peakliy; 3HAYE€HHUsS BOJOPOJHOIO TOKAa3aTelsi PacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMAlMU; Macchl (00bEMa, KOJMYecTBa BEIIECTBA)
IIPOJYKTa PEAKLUH, €CIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); AOJIM BbIXOJA MNPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MIPOBEACHHWE  pEaKlMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILNBIO HMHAMKATOPOB, H3YyUYECHHE BIMSHUS
pa3iuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuHu, pelieHHe
IKCMEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0/IEHNEM TpaBUil 6€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1ab0paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpOBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3yabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
NMocyIol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelleCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSIMHU I10 BBHITIOJIHECHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH II€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIPHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAKOIIEH HNPUPOIHOU
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3INYHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPUTHISCKH
aHaJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOI 3a1auei.
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Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne /i Konrtpoabnbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii
3akoH u [lepuoanueckas cucrema
1.1 9 https://m.edsoo.ru/L4AUSE4S7C
XUMHUYECKUX 3jiemeHToB 1. 1.
MemneneeBa
Crtpoenue BemiecTBa. MHOrooOpasue
1.2 11 1 https://m.eds00.ru/S8T5V6KEC
BEIIIECTB
1.3 XUMHUYECKUE PEAKLIUU 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramnsr 31 1 https://m.edsoo.ru/Z5C7K4B6Z
2.2 MerTanbl 23 1 https://m.edsoo.ru/S3L.2P4M9J
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
MeToanl TO3HAHUS B XUMHH. XUMHS U
3.1 9 https://m.eds00.ru/O9P8SOQ1W
KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

[TPO'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KonuyecTBo yacos
DJIeKTpoHHbIe U pPOBbIE

Nen/m Tema ypoka Kontpoabusie IlpakTnueckue
o0pa3oBaTe/ibHbIE PeCypPChI

B
cero padoThI padoThI

[IpenmMer 1 3HaUEHHE OPTaHUYECKON XUMUH,
1 MPEACTABICHUE O MHOTO00pa3uu 1 https://m.edsoo.ru/C9G2Z1V1U
OpPraHUYECKUX COCAMHEHUN

DJNEeKTPOHHOE CTPOCHUE aTOMa yIrilepoja
2 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1 https://m.edsoo.ru/USU1S214Y

BanenTHbie BO3MOXKHOCTH aToMa yriiepoaa

XHUMHUYECKas CBA3b B OPraHUYECKUX
coequHeHUsAX. MexaHn3Mbl 00pa3oBaHus

3 N 1 https://m.eds00.1u/O8VIK1Y9U
KOBaJICHTHOM CB$I3U, CIIOCOOBI pa3phiBa
cBsI3el
Teopus cTpoeHnsT OPraHNYECKUX

4 p p p 1 https://m.edsoo.ru/YOP7N2R2B

coenquHeHuii A. M. Byrneposa

Bunsl n3omepun: CTpyKTypHas,
5 IIPOCTPAHCTBEHHAs!. DIEKTPOHHbIE 3P (EKThI 1 https://m.edsoo.ru/FAH4M4M3S
B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHNUN

[IpencraBnenue o kiaccuukauu u
6 cucremarnyeckass Homenkiarypa (IUPAC) 1 https://m.edsoo.ru/T1 Y4AKOMON
OpPraHUYECKUX BEILECTB

Krnaccuduranmsa peakiiui B OpraHn4eckou
Quicainit peaxiii B op 1 hitps://m.edsoo.r/R2R 1A5J0T

XUMHNHU

Cucrematusanus 1 0000IIeHNe 3HAHUH 110
8 e 1 https://m.edsoo.ru/D8O3P5Y2G
TeM




10

11

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(dbopMyIia, HOMEHKIIATypa ¥ H30MEpus,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

dusnyeckue ¥ XMMHUYECKHE CBOMCTBA
aJKaHOB

Haxoxnenne ankano B npupoje. CriocoObt
MOJIy4EHUS U IPUMEHEHHUE alIKaHOB

https://m.edsoo.ru/X9H6COV4E

https://m.edsoo.ru/UOT8MSD2U

https://m.edsoo.ru/Y6L4I8ES]

12

[ukmoankanel: oomiast popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOEHMS U XUMUUECKHUX CBOMCTB, CLIOCOObI
MOJIYUYCHHUA U IPUMCHCHUC

https://m.edsoo.ru/L3M00Q4G4H

13

Pemrenue pacu€THbIX 3a7a4 HAa ONIpeiesieHre
MOJICKYJISIPHOH (pOPMYJITBI OPraHUIECKOTO
BeIIIeCTBA 110 MaCCOBBIM JOJISIM aTOMOB
DJIEMEHTOB, BXOJSIIMUX B €T0 COCTAB.
Cucrematuzanusa U 0000IIeHNEe 3HAHUH 110
TEME

https://m.edsoo0.ru/O1T3VINIX

14

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
(dbopMyIia, HOMEHKJIAaTypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHast 1 IMC-TPAHC-U30MEPUs
AJIKEHOB

https://m.edsoo.ru/Q27777Y9R

15

16

17

dusndeckre U XUMUYECKHUE CBOMCTBA
ankeHoB. [TpaBuino MapkoBHHKOBa

CriocoObl mosTyyeHHs U IPUMEHEHUE
aJIKEHOB

[IpakTuueckas pabora Ne 1 mo Teme

https://m.edsoo.ru/U4X0HI9Y 8N

https://m.edsoo.ru/E6PAM201M

https://m.edsoo.ru/BOR1W2X7L




"I[lonyyenue sTUJIeHa U U3YYEHUE €T0
CBOMCTB"

Pemenne paC‘IéTHBIX 3a1a4 Ha OIpCaAcCIICHUC

18 MOJICKYJIIPHOH (hOPMYJIBI OPTraHHUYECKOTO https://m.edsoo.ru/YS5X0S2Q0N
BelllecTBa
AnKaaueHsbl: CONpsKEHHBIE,

19 HU30JIMPOBAHHbBIC, KYMYJIUPOBAHHBIE. https://m.edsoo.ru/O6LAF3E6O
OCc00EHHOCTH AJICKTPOHHOTO CTPOCHUS
XHUMHYECKHE CBOMCTBA CONPSIKEHHBIX

20 p https://m.edsoo.ru/C1H6S1S3S
JIMEHOB
Croco0s! ITOJIyUYEeHUS U IPUMEHEHNE

21 i p https://m.edsoo.ru/E5Z3G5R1L
AJIKaJUEHOB
AJKUHBI: TOMOJIOTUYECKUM psifl, o01as

OpMYyJla, HOMEHKIIATYpa, PJIEKTPOHHOE U

22 bopmyna, ypa, p https://m.edsoo.ru/Z8LOD4R4G
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(dbu3nueckue cBOicTBa

23 XHUMHUYECKHE CBOMCTBA aJIKHHOB https://m.eds00.ru/1I6Z7S6U9I

24 KauecTBeHHBIE pEaKIIMM HAa TPOHHYIO CBSI3b https://m.edsoo0.ru/COWOY6S6R
Croco05I TTOJIyUYeHNs 1 IPUMEHEHNE

25 ya P hitps://m.cds0o.r/LSX7CAGSE
AJIKUHOB
Pemenne 3amau: pacu€Tsl IO YpaBHEHHIO

26 51 P P https://m.edsoo.ru/C8P5Z9Z1K
XUMHUYECKON PEeaKIun
CucremMarusamnys 1 0000IIeHNEe 3SHAHUH 110

27 H B https://m.edsoo.ru/O0W4L6H40Q
TEME
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast

opMyJa, HOMEHKIaTypa. DJIEKTPOHHOE U
28 Popwy P P hitps://m.edsoo.ru/F3C4B209W

IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a ¥ ToJIyoua, UX (U3UIECKre




CBOICTBa

XUMHUYECKUE CBOMCTBA APEHOB: PEaKLIUU

29 https://m.edsoo.ru/L7U2L.1W8S
3aMelIeHUs
XUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

30 MIPUCOETUHEHHS], OKHCIICHHE TOMOJIOTOB https://m.edsoo.ru/R6U3I9GEB
OeHzouna
Oco0eHHOCTH XMMHYECKUX CBOWCTB

31 https://m.edsoo.ru/S4C5B4V1X
CTHpOJIa
Pemenne pacuéTHbIX 33724 Ha OINpeIeTICHIE

32 MOJIEKYJISIPHOI (pOPMYIIBI OPraHUYECKOTrO https://m.edsoo.ru/W4J6S 1T41
BelIeCTBa

33 CriocoObl MoTy4eHus1 1 TPUMEHEHUE apEHOB https://m.edsoo.ru/O0Z5A8Q7R
['enetnueckas CBSI3b MEKAY PAa3INYHBIMU

34 https://m.edsoo.ru/M3K8G1B9Z
KJIaCCaMHM YTJIEBOJOPOOB
Pacuétel mo ypaBHEHUSIM XUMUYECKUX

35 peakiuii. Cuctemarusanus u 06001IeHUE https://m.edsoo.ru/W8T9K7V7B
3HAHUMU 110 TeMe

36 [Tpuponnsriii ra3. [lomyTHbie HEPTSIHBIE Ta3bI https://m.edsoo.ru/X3S0V3IMSW
KameHnHbIi1 yroap U IpOIyKThI €T0

37 yr pony https://m.edsoo.ru/DSPSN7E2]J
nepepaboTKu
Hedts 1 ciocoOw1 €€ nepepaboTKu.

38 [TpumeHeHMe TPOTYKTOB epepaboTKu https://m.edsoo.ru/J7ZTETAOW
HepTH
['eneTnveckas CBSI3b MKy Pa3InIHBIMHU

39 https://m.edsoo.ru/W6W 1IM4ASR
KJIacCaMH YIJIEBOI0POOB
["asioreHonpon3BOIHBIE YTIIEBOI0POIOB:

40 AJIEKTPOHHOE CTPOEHHUE; PEAKIINHI https://m.edsoo.ru/V4X1R2Z7F

3aMCIICHHUA IraJIorcHa




41

42

[eiicTBue menoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneiictBue
JIMTaJIOTCHAIKAHOB C MarHUEM U LIMHKOM

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
pazgeny "YrieBogoposasl"

https://m.eds00.ru/O8Z9G2K3C

https://m.edsoo.ru/U1J5PO9M 1]

43

KonrponsHast pabora o Teme
"VrneBomopoasr"

https://m.eds00.ru/S9Q9Y6G8N

44

[IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psif, o0mmas popmyna,
CTPOCHHUE MOJICKYII, H30MEPHS,
HOMEHKJIATypa, KilacCH(pHUKAIHs,
(du3nueckre CBOMCTBa

https://m.edsoo.ru/S2EIN7P2Y

45

46

XUMHYECKHE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

CrniocoObl mosTyyeHHs 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

https://m.edsoo.ru/K8D5Q3HOV

https://m.edsoo.ru/V8G7P9D8Q

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
M30MepHUsl, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOMCTB

https://m.edsoo.ru/Z3X6J9ESR

48

49

50

MHOFO&TOMHBIG CHI/IpTI)IZ OTUJICHIJINKOJIb U
l"J'II/IHepI/IH, ux (1)I/I3I/I‘ICCKI/IG U XUMHNYCCKHUC
CBOWCTBA

CriocoObl osTyyeHHs U IPUMEHEHUE
MHOI'0aTOMHBIX CIIHPTOB

@deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHona

https://m.eds00.ru/X30Q308G0S

https://m.edsoo.ru/A7U3Y1J9K

https://m.edsoo.ru/D711 W3N9J

51
52

XuMudeckue cBoicTBa (heHoma

CriocoObI nosryueHus 1 IpuMeHeHne GeHona

https://m.edsoo0.ru/O4MS5L7U8Z
https://m.edsoo.ru/B4N5S5A6K




53

54

[TpakTrueckas padota Ne 2. Permenue
IKCIIEPUMEHTAIBLHBIX 3324 110 TeMe
"Crupthl 1 peHonbr"

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TeMe

https://m.edsoo.ru/U8JOU9V7]

https://m.edsoo.ru/NSA0A7030

55

AnbJieruibl U KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHMIBHOM TPYIIIIHI;
TOMOJIOTHYECKHUE PsJibl, 001as ¢popmyina,
M30MepHsl © HOMEHKJIATypa

https://m.edsoo.ru/Z5Y2G5L5C

56

57

58

AJII))IGFI/I)]I)I 1 KE€TOHBI: (1)I/ISI/I‘I€CKI/IG
CBOﬁCTBa; peakuru NMMpUCOCANHCHUSA

PeaKHI/II/I OKHUCJICHHA U KAYCCTBCHHBIC
pCakuuu aJIbACTUA0B U KETOHOB

Crioco05b1 MOJIYYCHHUS aJIbACTUAOB U KCTOHOB

https://m.edsoo.ru/F3AOM2FE7]

https://m.edsoo.ru/K8B3L6X0N

https://m.edsoo.ru/N20O3R 1G9P

59

60

61

OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKYJI

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKue CBOicTBa

XHMHUYECKHE CBOMCTBA MMpEACIIbHBIX
OJHOOCHOBHBIX Kap60HOBBIX KHCIIOT

https://m.edsoo.ru/Z0H2A2G7T

https://m.edsoo.ru/F2LL.3H3N1Y

https://m.edsoo.ru/M4X0E3J8N

62

Oco0GeHHOCTH CBOMCTB MypaBbHHOMN
KHCIOTBl. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

https://m.eds00.ru/Q6TEN9Y6G

63

OcoOEeHHOCTH CBOMCTB: HEMPEACIIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BhICIINX

https://m.edsoo.ru/I9Q3E3E0Z




64

Kap6OHOBBIX KHCJIOT

[TonsaTHe 0 MPOU3BOJHBIX KAPOOHOBBIX
KHUCJIOT

https://m.edsoo.ru/V2O1H9Y9K

65

66

67

CriocoObI mosTy4yeHHst 1 IPUMEHEHNE
KapOOHOBBIX KHUCJIOT

CrnoxHble 3(UPBI: TOMOJIOTUIESCKUN PsI,
oburast popmyia, U30MepHs U
HOMEHKJIaTypa

dusnuecKkue U XUMUYECKHUE CBOMCTBA

a3¢upoB

https://m.edsoo.ru/FSR1S6X4F

https://m.edsoo.ru/VOA7R1B8T

https://m.edsoo.ru/FOC1B0OVSS

68

Pemenue pacu€THpIX 3a/1a4: 110 YpaBHEHHIO
XUMHUYECKOHN PEAKIMH, Ha ONIPEICIICHHE
MOJIEKYJISIPHOH (hOPMYITBI OPraHNIECKOTO
BELIECTBA

https://m.edsoo.ru/M90O1B4B6A

69

70

71

[IpakTnueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAIBHBIX 33/a4 110 TEMe
"Kap6onoBbie kucnoTbl. CinoxHbIe d3QUpbI"

XKupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOICTBA (THAPOIU3)
Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIINX

OCTaTKH HEIPEEIbHBIX JKUPHBIX KHCIIOT.
2Kupsl B mpupone

https://m.edsoo.ru/N4F7Z805Y

https://m.edsoo.ru/Z9E3Q5T5R

https://m.edsoo.ru/W7X3E0AOM

72

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCIJIOT, UX MooIee aercTeue. IloasaTue o
CUHTEeTHUYECKUX Motolux cpenactrax (CMC)

https://m.edsoo.ru/JSGSW5SWI1W

73

['eneTnveckas CBSI3b yriaeBOJAOPOIOB U
KHCJIOPOJICOACPIKAITNX OPTaHHIECKIX
BEILECTB

https://m.edsoo.ru/V3J9U6T2S




Pacuétrl mo YpaBHCHHUAM XUMHUUYCCKHUX

74 . https://m.edsoo.ru/L7F2C3Z7R
peaxkuui
CucremaTu3zanus 1 0000IIeHHE 3HAHUN O

75 https://m.edsoo.ru/V3DIESI7S
TeMe
OO01mmas xapakTeprcTUKa YTIeBOIOB U

76 KJIacCU(UKALIUS YTIEBOOB (MOHO-, TH- U https://m.edsoo.ru/VOD4B4NSA
MOJIMCaxXapu/Ibl)
Monocaxapuael: pU3AYECKHE CBOWCTBA U

77 paeL: ¢ https://m.edsoo.ru/HOH5B0QS5J
HAXO0XJICHHUE B IPUPOJIC
[IpumeHeHue ToKo3bl, €€ 3HaUeHUE B

78 https://m.edsoo.ru/MSW4E2LON
KHU3HEICATSIbHOCTH OpraHu3Ma
Jlucaxapuabl: caxaposa, MaJIbTo3a U

79 nakTo3a. Haxoxaenue B mpupoe u https://m.edsoo.ru/F8X8V203R
MIPUMEHEHHE JHCaXapHI0B
[Tonmcaxapupl: CTpOSHUE MAaKPOMOJIEKYII,

80 (bu3MYeCcCKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/EORIDON4Y
MIPUMCHCHUE

81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/F8G4S2Q2S
Pemenue pacdeTHBIX 33729 Ha ONPEICTICHIE

82 JIOJIY BBIXOJA IIPOAYKTa PEAKIIUU OT https://m.edsoo.ru/B6YOHOPOX
TEOPETUYECKH BO3MOKHOTO
CucreMmaruzanys 1 0000IIeHe 3HAHNU 110

83 https://m.edsoo.ru/I3G8I1T5Z
pazneny
KonTponbHas pabota mo Teme

84 "Kucnoponcoaep:xaiue opraHn4eckue https://m.edsoo.ru/U3H7R6I1Z
coenuuenus"
AMUHBL: K1accuuKanms, CTpoeHue

85 Quican, P https://m.edsoo.ru/X6WOL4P2C

MoOJIeKYJI, o0mtast hopmyia, usomepus,




86

HOMEHKJIaTypa U GU3NYECKUE CBOWCTBA

XUMUYECKHE CBOMCTBA anu(PaTHIECKUX
aMHUHOB

https://m.edsoo.ru/U707U5SM3G

87

88

89

AHWINH: CTPOGHUE aHWJINHA, 0COOCHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

CriocoOsl MoTyueHus: ¥ IpUMEHEHUe
anudaTuyecKux aMHMHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa U

nzoMepusl, (pu3nueckKue CBOICTBa.
OTtnenpHBIC IPEICTABUTENN 0-AMUHOKHCIIOT

https://m.edsoo.ru/H8X5D1J4W

https://m.edsoo.ru/V3S6J4P31

https://m.edsoo.ru/E9C3K8G7F

90

XuMHYeCKHe CBOMCTBA aMUHOKHCIIOT, UX
OHOJIOrMYECKO€E 3HaUYEHHE aMUHOKHUCIIOT.
CuHTe3 ¥ TUIPOJINU3 MENTHIO0B

https://m.eds00.ru/O310Z8L.2Y

91

92

benkn kak mpupogHbIE OIUMEDHI;
CTPYKTYpHhI OE€JIKOB

XHUMHYECKHE CBOUCTBA OEIKOB

https://m.edsoo.ru/I6F3C9X97Z

https://m.eds00.ru/T9X1A9Y8S

93

A30TCcoAepKaIIKE TeTEPOLMKINYECKUE
COCINMHCHUA. HYKJ'ICI/IHOBI)IG KHUCJIOTHI:
COCTaB, CTPOEHHE U OMOJIOruYecKast poiib

https://m.eds00.ru/O2Z9S9H20

94

95

96

ITpakTryeckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeEMe
"A30TCcoaepKalne OpraHndecKre
coenuuenus"

[TpakTuueckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 337a4 110 TEME
"Pacnio3HaBaHHE OpraHUYECKUX
coeqnHeHnH"

KonrponsHas pabora o Teme

https://m.edsoo.ru/ASEQUSLIK

https://m.edsoo.ru/P4N4A8B6L

https://m.edsoo.ru/QON6T3R9J




97

98

"A30TcoAepKalre OpraHn4ecKue
coelMHEeHUS "

OCHOBHBIE TTIOHSTHSA XUMHHI
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/II‘/'I n
MCTOABI UX CUHTE3a —IIOJIMMEPU3allua 1
IIOJIMKOHACHCAUA

[Mnactmacchl. YTunm3anus u nepepadoTka
IIacTUKa

https://m.edsoo.ru/I4B1S8Z2E

https://m.edsoo.ru/ESF274X9U

99

100

101

DnacToMmepbl: HaTypallbHbIM CUHTETHYECKHE
Kayuyyku. Pe3una

Bomnokna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ'II/IMepr CIICHHaJIbHOI'O
Ha3Ha4YCHUA

[IpakTuueckas paborta Ne 6. Pemenue

SKCIEPUMEHTAIIbHBIX 33a4 110 TEME
"Pacmio3HaBaHue miacTMacc U BOJIOKOH"

https://m.edsoo.ru/ISA6J0ISU

https://m.edsoo.ru/D7LOASFSL

https://m.edsoo.ru/Q9I6R6R8H

102

O060011eHrEe U cUCTeMaTU3allls U3Y4EHHOTO
MaTepuaia 1no Teme "'BbICOKOMOIEKYIsIpHbIE
coequHeHus"

https://m.edsoo0.ru/Y8G3H7Q1T

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




11 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI

1 1 https://m.eds00.ru/B308B6GS8I
3JIEMEHT. M30TOIBI
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB,

2 1 https://m.edsoo.ru/H9Z1P9T5]
KBaHTOBBIE YHCIIa
Knaccudukanust XaMUIeCKHX 3JIEMEHTOB (S-,

3 1 https://m.edsoo.ru/B7U6U4A9H
p-, d-, f-anemenTsI)
Pacnipenenenue 371eKTpOHOB MO ATOMHBIM

4 1 https://m.eds00.ru/T4V4N2S0X
opOuTaIsIM
OneKTpOHHbIE KOH(UTYpaIIK aTOMOB

5 AJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 https://m.edsoo.ru/HYO8G5SHOP
COCTOSIHUH
DJeKTpOHHBIE KOH(PUTYpAIITH HOHOB.

6 P (urypan 1 https://m.edsoo.ru/W2D7V4R3W
DIEeKTPOOTPULIATETLHOCTh
Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHCTEeMa XUMHYECKUX daeMeHToB J]. W.

7 . . 1 https://m.edsoo.ru/VOBSR3F7D
MenieneeBa, CBA3b C COBPEMEHHOM TeopHueit
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbBIX UMHU

8 pasy 1 https://m.edsoo.ru/KOUSH7T61
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiaM
Cucremarusanus 1 0000IeHNEe 3HAHUHN 110

9 1 https://m.eds00.1ru/O6X1C6Z8M

TEMC




10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoeKyispHbie
B3aNMOICHCTBHSA

BaneHTHOCTE U BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U HOMEHKJIATypa

https://m.edsoo.ru/O2Y8A7D5Q

https://m.edsoo.ru/D4FOX6I1N

https://m.edsoo.ru/M60O7MSH8Q

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Tumbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

https://m.edsoo.ru/K4V0OS1L.2D

14

15

16

[IoHATHE O IMCIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAxX
VcTuHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

https://m.edsoo.ru/N2Q9T7M2G

https://m.edsoo.ru/X3D3K4M9L

https://m.edso00.ru/X4GOL8DSE

17

Pemienue 3a1au ¢ ucnoyib30BaHUEM TTOHSATUI
"MaccoBas J10J1s1 paCTBOPEHHOTO BemecTna',
"MOJIsIpHasi KOHLIEHTpaus"

https://m.edsoo.ru/C1J2X8I3D

18

19

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus u 0000IIeHHe 3HAHUH 110
TEME

https://m.edsoo.ru/O9L5P8O5A

https://m.edso0.ru/ISQ4Q0K7Q

20

KonTponbhas pabota no remam "CtpoeHue

https://m.edsoo0.ru/N2TOA3D5Z




21

22

23

aroMma. [lepuonuueckuii 3aKOH 1
[Teproauieckasi cucteMa XUMHUYECKUX
anemenToB Jl. 1. Menneneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"

Knaccudukanust XuMUUeCcKUX peakiuii B
HEOPraHMYECKON U OpraHN4ecKON XUMHUHU.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMUYECKUX PEaKIUIX

TemoBsie 3G (HEKThl XUMUYECKUX PEaKLUi.
TepMoxuMuyeckue ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
peakuil 1 TEePMOXUMHUYECKUM YPaBHEHUSIM

https://m.edsoo.ru/DOL4K6K41

https://m.edsoo0.ru/RSM405T21

https://m.edsoo.ru/R3S4J3B9T

24

25

26

CKopoCTh XUMHUYECKOMN peakiuu, e
3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus u karanuzatopsl

I'omoreHHsIe U FETCPOrcHHLBIC pCAKIINN

[IpakTuueckas pabora Ne 1 o teme
"BausiHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTh
XUMHYECKON peakuun”

https://m.edsoo.ru/TOY 1 X8N4H

https://m.edsoo.ru/A5SY7R6D50Q

https://m.edsoo.ru/X4ROR8UIM

27

28

29

OOpaTuMble 1 HEOOPATUMBIE pEaKLIUU.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 2 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

SJICKTpOJ'II/ITI/I‘-ICCKaH JUucconuanus. CunbHbIC

U ciaabble OJICKTPOJIUTHI. CremncHb
JUCCoanu

https://m.edsoo.ru/Y3B3D208]J

https://m.edsoo.ru/S6D4N9U4E

https://m.edsoo.ru/USL5Z3YOM




HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonoponusiit mokasarens (pH) https://m.edsoo0.ru/M9O4WOK4Y
pactBopa
I'maponus conerl. Peaknyu, mpoTeKaromue B

31 AP H p B https://m.edsoo.ru/W6X0F7Q3A
pacTBOpax AIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHUECKHE PEAKIIUU B PACTBOPax https://m.edsoo.ru/VOY2E9E2B
3JIEKTPOJIUTOB"
OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE

33 peakiuu. Baxuennme oKUCIUTeNu U https://m.eds00.ru/R2J6X7C00
BOCCTaHOBUTEIHN
Merton 31eKTPOHHOrO (2JIEKTOHHO-HOHHOIO

34 a p ( ) https://m.edsoo.ru/A6C2R2U20
OaJranca
DIEKTPOJIN3 PACTBOPOB U PACIIIIABOB

35 POITHS PabTBOpOB M P https://m.eds00.ru/O600MA4J9)
BEIIECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB https://m.edsoo.ru/TIASR5T2U

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/ESG3P1S1Y
Cucremaru3anusa 1 0000IIIeHNEe 3HAHUN 11O

38 - B Hen https://m.edsoo.ru/IOP3L5I9Q
TeMme " XUMHU4YECKUe peakuu
KoutponbHas pabora mo teme "XuUMHUECKHE

39 p " p https://m.edsoo.ru/T9S3K8U7P
peakiuu
[Tonoxenue Hemeramios B [lepuoanueckoit
CHCTEME XMMHYCCKHUX deMeHToB J]. U.

40 https://m.edso00.ru/Q1T9KS5GIC
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atToMoB. ®Hu3nyeckue CBOMCTBAa HEMETAJIJIOB
Annorponus HeMeTaIUI0OB (Ha IPUMEpPE

41 P ( P p https://m.edsoo.ru/NSUSGO9H1H
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

42 Bonopoa: nonmydenue, pusznyueckue u https://m.edsoo.ru/N2MOT2H6M




43

XUMHYECKHE CBOMCTBA. [ napu bl

l"amorensl: HAXOXKEHHUE B IPUPOJE, CIIOCOOBI
MoTy4eHUs1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/J1U1B5I3C

44

l'anorenoBonopoasl. Baxuerimue
KHUCJIOPOJICO/IEPKALIUE COEAMHEHMUS
raJIoreHOB

https://m.edsoo.ru/Z8W3T6R4F

45

46

47

48

JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
MoJIy4eHus TasioreHoB. [I[pumenenue
rajoreHOB U UX COCIMHEHUI

[TpakTuueckast pabota Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"T"anorens!"

Kucnopon: naboparopHsie u
IPOMBIIIJICHHbIE CIOCOOBI MOTYyYEeHHUS,
du3nyeckre U XuMuyecke cBoictra. O30H.
[TpuMeHeHHe KuciIopoia U 030Ha

Oxcubl ¥ NEPOKCU/IBI

https://m.edsoo.ru/X7Z9E2F9H

https://m.edsoo.ru/KON3C2G2T

https://m.edsoo.ru/L6U6D7Z7U

https://m.edsoo.ru/V7N4COR0Y

49

50

Pemenune 3amau Pa3JINYHbIX TUIIOB

Cepa: HaXOXKJIEeHUE B PUPOJIE, CIIOCOOBI
MONy4eHUs, PUINYECKUE U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/I7A9X6N3N

https://m.edsoo.ru/HSF2T1JOE

51

52

53

CepoBoaopon, cyab(puast
Kucnoponacoaepkamue coeIMHEHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI
[TpakTuueckast paborta Ne 5. Pemenue
AKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u
e€ cocquHeHUs"

https://m.eds00.ru/X6CO009G6R

https://m.edsoo.ru/G47Z4X3P9K

https://m.edsoo.ru/N6I2YOH3N




A30T: HaXO0XKJICHHUE B TIPUPOJIE, CITOCOOBI

54 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE https://m.edsoo.ru/NSDOU7F7B
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 KHCHOPOHCOHGP}K%MHC CoeHH%eHH}I as0Ta. https://m.eds00.ru/Q5SF6D7A3T
Oco0eHHOCTH CBOWMCTB a30THON KUCIJIOTHI
[Ipumenenue a3oTa ¥ €ro COeIMHEHU.

56 https://m.edsoo.ru/U7Q1L6M3B
A3oTHBIE y1OOpeHHS
docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI

57 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE https://m.edsoo.ru/O6FOF4G6N
cBoiictBa. Pochuast u Gochun

58 Oxenet pocopa, Q)OC(bopf: ofiepatiue https://m.edsoo.ru/W7X8I9R0V
kucnoTsl. Conau GochopHO KUCTOTHI

59 Ilpumenerne pocgopa 1 ero cocaumenuii. https://m.edsoo.ru/J7HOISISY
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe "A30T U https://m.edsoo.ru/W6K8J3L 1M
dbocdop u ux coenuHeHus"
VYriiepoa: Hax0XKI€HUE B IPUPOJE,

61 AIOTPONHbIE MOAN(DUKALIMY; PU3HUECKUE U https://m.edsoo.ru/H2P8QOX8G
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

62 Oxen yraepoza(Il), O,FCHH yraepona(Iv), https://m.edsoo.ru/S4B2M3B7D
yroJIbHas KMCIIOTA U €€ CONU

63 Pemenue 3aga4 pa3nMyHbIX TUIIOB https://m.eds00.ru/E802D5U6T
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObBI

64 NOJy4YeHHUs], PU3NUECKUE U XUMUYECKHE https://m.edsoo.ru/L6J2R1H6G
CBOMCTBa

65 Oxent ipeMHitA(IV), kpeMHiepas KHenota, https://m.edsoo.ru/G1Y3D7QIL

CHJIMKAThI




[IprMeHeHre KpEMHHUS ¥ €r0 COSTMHEHUH.

66 https://m.edsoo.ru/ESEOVOQSH
Creki10, €ro mojiyueHue, BUbl CTEKIIA
67 Pemienue 3aiayd pa3iM4HbIX TUIIOB https://m.edsoo.ru/B8S614T6I
68 CHcTeMATH3AIH 1 0600MCHHC 3HARTIH 110 https:/m.edso0.r1u/O1M50704P
teme "Hemerasnisl
69 KonTponbhas pabota no reme "Hemeramibr" https://m.edsoo.ru/B6H3W6P4F
70 AHanm3 pe3yinbTaToB KOHTPOJILHOW PabOTHI, hitps://m.edsoo.ru/V2U1S7TO0K
KOPPEKIHs OMUO0K
[Tonoxxenue metamios B [leproaunueckoit
71 CHCTEME XHMUIHCCIUX S/ICMEHTOB. https://m.edsoo.ru/Q6G6I3M2H
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J104€K aTOMOB METAJJIOB
7 Ob6mue ¢puznyeckre CBOMCTBa METAILIOB. hitps://m.edsoo.r/WERAEOG2Y
[TpuMeHeHre METaIIOB B OBITY M TEXHUKE
73 Cnnael MetaiioB. Kopposust Mmeranios https://m.edsoo.ru/Y6O0U9Q6]
74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB https://m.edsoo.ru/FSQ3U1T7C
DNEKTPOXUMUYECKUN P HAIPSHKEHUM
75 MeTauioB. O01ue crocoOb! MOTy4YeHUs https://m.edsoo.ru/DOK6S0GS5Z
METaJIOB
OO6mas xapakrepucTuka MmeTayioB [A-
rpymisl [leproanyeckoi cucteMbl
76 XAMHUYECKHX dJIEMEHTOB. HaTpuii u kanui: hitps://m.cdsoo.r/HOPYF 1140
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEIMHEHUN
OO6mas xapaktepuctuka metaiuioB ITA-
77 rpynnsl [lepuoanueckon cucrempl https://m.edsoo.ru/V3Y1VIX1Q

XUMHUYECKUX DJIIEMEHTOB. Maruuu U KaJIbIIUun:




78

noJTydeHue, GU3HIeCKUe ¥ XUMHUCCKHE
CBOICTBA, IPUMEHEHHUE MMPOCTHIX BELIECTB U
UX COEMUHEHUN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs

https://m.edsoo.ru/I3C8S1B4S

79

80

81

ANIOMHMHUI: TIOTydeHue, pusnyeckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHHUS,
TUAPOKCOKOMILUIEKCHI aTFOMUHHUS, UX
MIPUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://m.edsoo.ru/E7V3IMO0A9C

https://m.edsoo.ru/D7F6B3T1W

https://m.edso00.ru/S1Z1C6E6C

82

[IpakTuueckast padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

https://m.edsoo.ru/UOTSWOT8W

83

OO0m1as XxapakKTepUCTUKA METAIIOB
no0OouHbIX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
9JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

85

86

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxwuelimme coeMHEHNs] MapTraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBaA

dusnueckre 1 XMUMHUYECKHE CBOIMCTBA JKejle3a

u ero coenvHeHun. [lomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKelle3a

https://m.edsoo.ru/PSM6C0Z2L

https://m.edsoo.ru/GO9V6U6WTK

https://m.edsoo.ru/WIN7H8X3L

87

duznueckre 1 XUMAYECKHE CBOMCTBA MEIU U
€€ COEIMHEeHUH, UX MPUMEHECHHE

https://m.eds00.ru/A206Y417X




duznyeckre U XUMHUYECKHE CBOMCTBA OWMHKa

88 U €r0 COEAMHEHUM, NX IPUMEHEHHUE. https://m.edsoo.ru/X6E7TOB0Q
I'mapOoKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 3KCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME https://m.edsoo.ru/U4Y3B9Z0F
"MeTtasuibl T0OOYHBIX TTOArPYIT"

90 Pemienue 3agau pa3auyHbIX TUIIOB https://m.edsoo.ru/K9E4A6X 1K
O06001IeHne U CUCTeMAaTH3AIMS H3YYEHHOTO

91 = | ! " ye https://m.edsoo.ru/LIT6K7H6J
Marepuaiia 1no reme "MeTauibl

92 KonTponbhas pabota o Teme "Mertamibr" https://m.edsoo.ru/F7K8J0Z0D
AHanu3 pe3yJbTaToB KOHTPOJILHOMN PadOTHI,

93 pesy. P P https://m.edsoo.ru/V3S3FIT7X
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN YyCTOWYMBOTO

94 pa3BuTHsA 4yenoBeyecTsa. [lonsatue o https://m.edsoo.ru/X8S913V1H
HAy4HBIX METOJIaX MCCIICIOBAHUS BEIIECTB
Hayunsbie npuHUHKIIBI OpraHU3aluu
XUMHUYECKOTO MMPOU3BO/ICTBA.

95 https://m.edsoo.ru/SOY7D1H7S
[TpoMbInIIeHHBIE CTIOCOOBI MOTYYESHUS
BAKHEUILINX BEUIECTB
XHUMHUECKOE 3arpsA3HEHUE OKPYKaAIOIIEH

96 P 24 t https://m.edsoo.ru/Y 1Z8P4E2H
Cpebl ¥ €ro MOCIIeICTBUS
XHUMHS U 310pOBbE YEIOBEKA.

97 https://m.edsoo0.ru/POY9R3I.2J
JlexapcTBeHHBIE CpeCcTBA
Xumus nunm. Ponb xumun B o0ecrieueHIN

98 . ! https://m.eds00.ru/T6S4G1V5U
MUIIEBON OE30MaCHOCTH
Kocmernueckue n mapdroMepHbie cpecTBa.

99 pd P pea https://m.edsoo.ru/C7TN6YIKSK
briToBas xumus

100 XuMUs B CTPOUTENBCTBE. BaxHelime https://m.edsoo.ru/C4Y4W1ROW




CTPOUTEINIbHbIE U KOHCTPYKIIMOHHbIE
MaTepHuabl

XUMHA B CEIILCKOM XO3SIHCTBE.

101 1 https://m.edsoo.ru/X0D2Q6M8B
Opranuyeckye ¥ MUHEPAIIbHBIE YI00OPEHHs
102 CrcremaTsais 1 0600meHNE SHaHMI 110 1 https://m.eds00.ru/O003L3W9S
TEMC
OBILEE KOJMYECTBO YACOB I10 [IPOTPAMME 102




IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAs 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOuTajneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH O0BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOIHBIM
ckesner, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HU30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAHCU30MEPHSI), TOMOJOTHYECKHI psA, TOMOJIOTH, YIJIEBOJIOPObI,
KHUCJIOPOA- M a30TCoJepKalllie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCKH1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUUECKHE, PEAKIIMU MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
o0OpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIHTHI,
ANEKTPOIIUTUYECKAs AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIIUTENb,
BOCCTAaHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XUMHYECKOW peaxiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOIMAINH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUuXx U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, P-,

d->IIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKHE YPOBHHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
9TH PEeaKUUU UAYT JO KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIbJETUbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(bU3NYECKUX BETUYNH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa




11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaB€ WU CBOMCTBAaxX BEILECTB U AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS IPHUHITUSA

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS; TTPEICTABIATH B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCoBOM MH(poOpMaluH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U MCIIOJB30BaTh B COOTBETCTBUU C ITOCTaBJIEHHOM

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAs CMBICI TIOKa3aTels MpeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ PEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aseMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAS

KOH(i)I/II‘ypaLII/IH atroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUMX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPOIHAS)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

XuMu4ecKas pcaKuus. Knaccmbnxaunﬂ XUMHUYCCKUX peaKuHﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

Onextponutuyeckas auccoruanus. CuibHble U cinalble anekTponutbl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCIasg, HEWUTpaibHas, mienouHas. CTeneHb
aucconuanuu. Peakiimu HOHHOTO oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruapars

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3zHbIM 3HaUeHHEeM pH. MeToapbl a1eKTpOoOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

2.3

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

Wnentudukanus Heopranndeckux coenrHeHuil. KauecTBeHHble peakiuu Ha

HCOPraHNYCCKUC BCUICCTBA U MOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriuepoaHblii CKeJIeT OPraHu4ecKOW MOJICKYIIbI.
KpatHocTh XMMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTasneil aToMOB yriiepo/ia. 3aBHCUMOCTh CBOMCTB BEHIECTB OT XMMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

32

[lonsitTve o  QyHkumoHanbHOM  rpymme.  OpueHTauuOHHbIE  3PPEKTHI

3aMECTUTEIIEN

33

3.4

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUH (cucTemMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKkIuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipasuio MapkoBaukoBa. [IpaBuso 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankanoB. Ilukmoankanel. Cnemuduka CBOWCTB ITUKIOAJIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHME, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AnkanueHsl. XUMHUYECKHE CBOMCTBA aIKaJUEHOB: PEaKUUHU TMPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB ctupona. lloaumepusauust cTuposna.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOr€HOBOJAOPOJAMH  Kak  CIOco0  IOJIyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpust, Opomom). [lonyuenue genona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XuMHYeCcKHe CBOMCTBA NpCACIIBHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE DPEAKIMM HAa KapOOHWUJIBHYIO Tpynmny (peakuus «cepeOpsHOro
3epKanay, B3aumoaencTeue ¢ ruapokcuaom menu (II). IMomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTwieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pPC€aKun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[Tonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUA0OB. BpIcliue IpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHsI COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICIHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3BI: PEAKIUH C Yy4YacTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢pupoB UemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHMs. AHWIWH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lonyyeHue aMUMHOB aJKWJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallks, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHHs: MoJyieKyld. OCHOBHBIE CIIOCOOBI TIOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOHAeHcarun. Knaccudukanus

BOJIOKOH

Wnentudukanus opraHnueckux coeAMHEeHUM. Perienue axcrnepuMeHTaaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOIHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX




BEILLIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJi0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

[IpombinenHass ~ opranudeckas  xumus.  Cplpp€  ans  OpraHu4ecKoin

MIPOMBILLIIEHHOCTH
5 Tunbl pac4€THBIX 337124
5.1 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
" BemIeCTBA, MACCE MM 0OBEMY OJHOTO H3 yIACTBYIONIMX B PEAKIINH BEIIECTB
5.2 Pacuérel TerioBoro ¢ dexra peaknun
5.3 Pacuérpsl 00bEMHBIX OTHOLICHUH Ta30B IPU XUMHUECKUX PEAKIIHUAX
54 Pacuérsr macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
. OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
5.5 Pacuérer maccoBoif uiim 00bEMHOM JJOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
" TEOPETHYECKH BO3MOXKHOTO
Pacuérbl maccnl (00bEMa, KOIMUYECTBA BEILIECTBA) MPOAYKTA PEAKIIMH, €CIIU
5.6  01HO W3 BELIECTB JIAaHO B BHIE PACTBOPA C ONPEACIEHHOM MacCOBOM H0ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonab30BaHNEM MOHITHI «MaccoBas I0JIs1», «MOJISIpHas
" KOHILCHTPAIWS», «PACTBOPHMOCTHY
HaxoxaeHne MoaekyasipHOi (popMysbl OpraHu4ecKoro BELIeCTBa MO €ro
5.8  MJIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTAB, UITH T10

MIPOYKTaM CTOPaHHUS




YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Enunoe conepskanue o61iero oopasoBaHusi. MeToandeckue MaTepuabl. -
https://edsoo.ru/metodicheskie-posobiva-i-rekomendaczii/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

* bubnuoreka uudposoro 00pazoBaTEILHOTO KOHTEHTA -
https://urok.apkpro.ru/

* SIKnacc - nmudgpoBoit 06pa3oBaTeIbHBIN peCypc s KO -
https://www.yaklass.ru/

* MockoBcKas 37€KTpOHHAas MKoJIa - https://uchebnik.mos.ru/main

* [Inardopma aiia nposeaenuss Onumnuan u KypcoB « OIUMIIAyM» -
https://olimpium.ru/

* [Topran «O6pazoBapuym» - https://obr.nd.ru/

* ®UIIN - https://fipi.ru/
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