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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUs» B 00pa3oBaTelIbHBIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npo@uIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYHUTh OO0IIC00PA30OBATENBHYIO U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISETCS OJJHOU M3 MPUOPUTETHBIX JUCIUILINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yuYeHUs: M TpeOOBAaHMN K YPOBHIO IMOATOTOBKU BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUsS 00yYalOIMXCsl CPEACTBAMU MIPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEMEHHU, PEKOMEHIyeMOTro
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIEJIeH U 3aJlay U3y4YeHUsl MpeaMeTa
Ha yTiTyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakXke€ C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUST Ha YPOBHE YINIYOJIEHHOTO U3YYEHHUS HAMNpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYyYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopazoanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONPENEIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HA OCHOBE PACIIUPEHUS U YTIIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKKe ¢ TOYKH 3PEHUs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUPOBAHMEM  MpeACTaBiIeHUHM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTrca 0co00e BHUMaHUE BONPOcaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [ONOJHEHHH K oOmell cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Ccllydyae akleHT OyaeT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY)KaT OCHOBOM MUl M3y4EeHUs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMHU MPEIMETAMHU.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oOuiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7jauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o0JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYyphl. Pemenue
TOM 3aaud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPearonaraet
peanu3anuio Takux LeseH, Kak:

e (opMupOBaHHME TPEACTABICHUI: O MaTepUAJbHOM €AMHCTBE MU,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrnedeHuu
YCTOMYMBOIO  pa3BUTHSA  YENOBEYECTBA: B  PEIICHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MHINEeBONW 0E€30MacHOCTH, B PAa3BUTHHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUHU, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpele;

e OCBOCHME CHCTEMBI 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJIMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEaKUUH, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y OO0 yJarOIINXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN UIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHajau3a v OIIEHKH C MO3UIINI AKOJOTHUUECKO O€30MacHOCTH MOCIIEICTBUI
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  MEepepadOTKOM
BEIIECTB;

yIriyOJieHWe  TPEACTABICHHM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUS YMEHH OpPHUEHTHPOBATHCS B MHUPE
BEIIECTB M OOBSCHEHHMS XHUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEATEIBHOCTH Y TOBCEIHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3yYCHUHU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOSKIAEHHOCTH B TI03HABAEMOCTH SBJICHUM TIPHUPO/IBI,
YBOKEHHS K TMpOlecCy TBOpPUYECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHOCTeW oOyuaromuxcsi, (QopMHpoOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWE yYMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYPbhI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JESITEIbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpPOBHE CcpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DONEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN (MHIYKTHUBHBIMI
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJaTypa opranudeckux coenuHeHuidt (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETrUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] AalKeHOB, Sp’-
rudpuan3ausl aTOMHBIX opOuTajneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIHMU IPUCOEAVHEHMS, 3aMEIIEHUS B O-TI0JIOKECHUE
P JIBOWHOM CBA3M, MOJUMEpHU3aund U okucieHus. IIpaBuino MapkoBHHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3aluU, OKUCIEHNs. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKyIbl OeH3oyia. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXY Pa3IMYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYnd. B3auMoOaelcTBUE TUTaIOTEHAIIKAHOB C MAarHuE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MNPEBPALICHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadyecTBeHHOe OOHapyx)eHUE
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKLUK 3aMEIICHUs, B3AaUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! TosTydeHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKHME  CBOMICTBAa  aIbJErMJAOB W  KETOHOB:  pPEaKUuU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. 30Mepus U HOMeHKIaTypa. Pu3ndeckue CBOMCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOU H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukamus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOKMCTBA IITFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJIbIACTUIHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHEe >PUpPOB Leoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOIO CIIMPTA B AJIBIETUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cBOWCTBAa pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaep:Kale OpraHnvecKue CoeJUHEeHUs.

AMMHBI — OpraHMYecKue MPOU3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKUE; IEpPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOMICTBA,
ANKWJIMPOBAHNE, B3aUMOJECHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOW.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3auMHoe BIusiHUE TpyII aTOMOB B MOJIEKyJie aHuInHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHeHHe amudarnyeckux aMuHOB. llonydyeHue aHwiIMHA U3
HUTPOOEH30a.

AmunOokucioTel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENHN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3Nyeckue CBOMCTBA  AMHHOKHCIIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npuponHeie nosmMepsl. IlepBruHas, BTOpuUYHAas W TpeTUUHas
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
pacTBOpeHHe O€NKOB B BOJE, JAeHATypauusi OENKOB MPH HArpeBaHHUM, I[BETHHIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcomepkalme — OopraHnyeckue — coeauHeHus’» M «Pacmo3naBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJISIpHbIE COeIUHEHMNS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHble Marepuansl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

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

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJIsIpHOM (HOPMYJIbl OPraHMYE€CKOTO COCAUMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaKkIMyu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHNH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0JCHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siep. XUMUYECKU 351eMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiX 3JI€MEHTOB (s-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpALITU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA U [lepromnuecKor CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBa3u. Bonpopoanas cBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAnHEHUsIX. CocTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

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

[Tonstue o nucnepcHbix cucreMax. VictuaHble pactBopsl. [lpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarnys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusX. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIMu. XUuMU4Yeckoe paBHoBecue. KoHcranTa
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJAa B MPUCYTCTBUM KaTajlu3aTopa, MOJENH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemerauioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble WU MPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHSI
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B mOpUpOAE, CIOCOObI MOJy4YeHHS, (PU3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(1V), oxcun
ceppl(VI). Cepuucras um cepHas KHCIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOTyuYeHHUs, (undeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOTydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckrue W XHMHYECKHUE CBOMCTBA TMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraeponom. Okcua yriaepona(ll), oxcun yrimepona(IV), yroneHas kucimota u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xuMuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHeBas KHCIOTa, CUIIUKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPTrHs, MUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamuioB I[A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHU.

Oo6mast xapaktepuctuka metamioB [IA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE INPOCTBIX BEIIECTB M HMX COEIUHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproan4eckol CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u guxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MAapraHla M €ro COEOUHEHHI.
Baxneiimme coeaunenuss wMapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). IlepmManranat kamusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Toayuenue u npuMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenue
LIMHKA ¥ €ro COCINHECHUM.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M HMX NPEBPALCHUN:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHHE KOJUIeKIMH «MeTaiibl M CIUIaBbD), B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBbl METAJUIOB, B3aMMOJCHCTBUE THUIAPOKCHUIOB AIOMUHHS W LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O Hay4YHbIX METOoAaxX IMO3HAHUS M METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUIKNBI OpraHUu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllsieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT © 310pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHMUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

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

PacuérHble 3anaumn.

Pacuétpl: Macchl BeliecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIU OJIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOIYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCcylIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTrO IIUKIIA.

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

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, CAMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kiaeTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTabOIN3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemnaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHSD» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA NpeaMeTa «XHUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUs1 TpaBwJI 0Oe3o0macHOro oOpalleHusl C BelllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YyHNOTPEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH TMPAKTHUYECKUX 3adad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYyY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHWS HEOOXOIUMOCTH WCIONB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HX;

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

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM IEJIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUUYECKOM HANpaBJIECHHOCTH U BaXXHOM pOJIM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPYy/Aa U AKOJIOTHYECKH KOM(DOPTHOM KU3HU KAXKIIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpPA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyJAa B Pa3IMYHBIX cepax mpodecCHOoHATBHON
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpaKarollue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCHU(PUKAIMU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

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

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKUX
peaKkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYUYHBIA S3BIK B KayecTBe CpeACTBa MHpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIIACOBAHMS TMO3ULIUNA B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

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

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMbI IO XUMHUH Ha YriayOIEéHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TTOJTYYCHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHWN B PA3IMYHBIX YUSOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXXaroT:

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



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IIPUPOJIHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
o0ojoyka aroma, s-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA PN, TOMOJIOTH, YTIEBOIOPOJIBbI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XUMHWYECKUX SIBJICHUMN; MPEIACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYIIl ATOMOB
B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTs! I u Il poga);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUMN: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABIIMBATh X B3aUMOCBSI3b, MCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JIsI COCTABIICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XMMUUYECKHUX PEAKUMUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IMOCPEICTBOM  COCTABJICHUSA
AJIEKTPOHHOTO OajlaHca »dTUX peakIuii, peakiii HOHHOTO OOMeHa IyTéM
COCTAaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHIA;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABJIMBATH MPUHAICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoIUTH TPUBHAIBHBIE HAa3BAHUS JIA OTACIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOJYOJI, TJUILEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, aJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

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

chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JIeATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHHMH: TIPOBOJUTH PACUEThl 1O XHUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKHUX JJIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEILHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKoOM
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUUYECKUN DKCIEPUMEHT (MOJYyUYeHHE W M3YyUYEHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJICBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpamieHusi ¢ BeHIeCTBAaMU M JIA0OPATOPHBIM OO0OpPYIAOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHUYECKHU 11€J1eCO00pPa3HOToO MOBEACHHS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmass um HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEM SKOJOTHMYECKON, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TMPUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUHM OBJIIEMCHT, aToM, SJIpO aroMma,

U30TOIIBI, JICKTPOHHASE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOIUTHUECKON AMCCOLMALMM, NMEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallMe B OCHOBE ITOHUMAaHUSA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TIPEJICTABIECHUS O MEXaHU3Max XUMHUYECKHUX
peakuuii, TEepPMOJUHAMUYECKUX W KHHETUYECKHUX  3aKOHOMEPHOCTSIX  MX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMKMCAHUK HEOPTAHUYECKUX BEILIECTB U UX MPEBPALLECHUMN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M MU THUMA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM NPU3HAKaM (YUCILY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTb YMEHHSI PACKPBIBATH CMBICI NEPUOIUUYECKOTO 3aKoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKMX JJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOIYypPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOMCTB XMMHYECKUX 3JIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHnneneeBa, BaJeHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHYECKME  CBOMCTBA  BELIECTB  Pa3JIMYHBIX  KJACCOB,  MOJATBEPKIATH
CYILLIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUIA MOCPEIACTBOM COCTABJIEHUS 3JEKTPOHHOrO OajlaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHHS);



cOPMHPOBAHHOCThL yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jercTBuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEUIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO JAUCCOIMAIlU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHIMKATOPOB, W3YyYECHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HOi (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH [0 BBIIOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKHUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KMBBIC OPraHU3MbI ONpPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JuTepaTypa, CpecTBa MaccoBoi uHpopmaruu, MaTepHeT U Apyrue), KpUTHUECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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KapOGoHunbpHbIC COeTMHEHUS: aTbACTUIBI U
3.2 keToHbl. KapO6oHoBbIie KuciaoThl. Cl0KHbBIE 21 1 https://m.edsoo.ru/O2NWGJZU2

a¢upsl. XKupbr



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 VYrineBosl 9 https://m.edsoo.ru/962BYGF10
Hroro no pazneny 41
Pasnen 4. AzoTconepxainme opranudeckue coeIMHeHUs1

4.1 AMHHBI. AMUHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Pa3zgea S. BbicokoMoJIeKy/JIsIpHbIE COeIMHEHUS

5.1 BricokoMoneKyspHbIE COEAUHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazneny 6
OBIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne n/m Koutpoabnsie | Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMa. Ilepuonnueckuit
I1
11 JANOH I IepHOMHITCCRAR CHOTCMa 9 1 https://m.edsoo.ru/R39EAGJIPC
XHMHUYECKUX djieMeHToB /1. U.
Menpeneena
C .M 0
1.2 TPOCHHE BEIECTRa. ATHOT00bpasHe 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMHYECKUE PEAKITUN 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazneny 39
Pa3nen 2. Heoprannueckasi Xumust
2.1 Hemeramibt 31 3 https://m.edso0.ru/SNCC2YQRJ
2.2 MeTais 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
M X
3.1 CTOABT TTOSHAHMA B XHMIH. AMMILTH 9 https://m.eds00.ru/2Q4016N XK
JKU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 5 8

[NPOT'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIe NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
MIPEACTABJICHHE O MHOTO00Opa3uu
OpraHUYEeCKUX

COCIMHEHUI. DJIEKTPOHHOE
CTPOEHHE aToMa yriepoja
(ocHOBHOE U BO30YXAEHHOE
cocTosiHus ). BaneHTHbIe
BO3MOKHOCTH aTOMa yrijiepojia

https://m.edsoo0.ru/48G4H34K4

KonTponsnas pabora «Bxonnoi
KOHTPOJIb

https://m.edso0.ru/ODI6T8LIR

XuMuyeckas CBs3b B
OPraHUYECKHX COCTMHEHUSX.
MexaHu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. bytneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunsl uzomepun: CTpyKTypHas,
POCTPaHCTBEHHAs.
OneKTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPTaHUYECKUX

https://m.eds00.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

COCIMHEHUN

IIpencrapienue o
KJIacCu(pUKALUK U
CHCTeMaTHUYeCKass HOMEHKIIATypa
(IUPAC) opraHn4eckux BEILICCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakiuii B
OPraHU4YeCKOW XUMHUHU

https://m.edsoo.ru/M5DJY MP9M

Cucremaruzanus U 00001IeHne
3HAHHUHU II0 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKHU PSAI,
obmras popmyiia, HOMEHKIATypa
Y U30MEPUs, FIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

https://m.edsoo.ru/SHWFWZ174

10

dusnyeckue 1 XUMHUIECKUE
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/GV8LNQJ3X

11

HaxoxxaeHue ankaHoB B
npupoze. CriocoObl noryyeHus u
IpUMEHEHHE aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[{uknoankansl: obmas Gopmyna,
HOMEHKJIaTypa 1 U30MepHus,
0COOEHHOCTH CTPOEHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MIOJTyYCHHS U IPUMECHEHUE

https://m.eds00.ru/Q4B5900Q1A

13

Pemenune pacu€THbIx 3a1a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHON
(bOpMyJITBI OPTaHHMYECKOTO
BEILIECTBA 10 MACCOBBIM J0JISIM

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

aTOMOB DJIEMEHTOB, BXOIAIIUX B
ero cocras. CucreMarusaiys 1
000011IeHrE 3HAHU I10 TEME

14

AJIKEHBI: TOMOJIOTUYECKHH AL,
obmas hopmyiia, HOMEHKIIATYypa,
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys1. CTpyKTypHasi ¥ Liuc-
TpaHC-U30MEPHsI ATKCHOB

https://m.edso0.ru/NCGOE2K0J

15

du3nuecKkue 1 XUMHIECKHE
CBOIiCTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

https://m.edsoo.ru/6 XZHRIRTW

16

CriocoObl nostyueHus u
HIPUMEHEHHE AJIKEHOB

https://m.edsoo.ru/YS8ODCR6ZN

17

[Tpaktuyeckas padora Ne 1 o
teme "[lonydyenne sTriieHa u
M3y4Y€HUE ero cBOMcTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemienne pacu€THbIX 3aa4 HA
OmpeIeTICHUE MOJIEKYJIIPHOI
(bOopMyJITBI OPTaHUYECKOTO
BEleCTBa

https://m.edsoo.ru/ XYWNMAYNA

19

ATnKanueHbl: CONPsHKEHHBIC,
U30JIMPOBaHHBIE,
KyMyJupoBaHHble. OCOOEHHOCTH
JIEKTPOHHOTO CTPOCHHUS

https://m.edsoo.ru/EKDS1U5UV

20

XUMHYECKHE CBOMCTBA
CONPSHKEHHBIX TMEHOB

https://m.edso0.ru/M356GLRBE

21

CriocoObI nostyueHus u

https://m.edsoo.ru/KT8M1N272



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272

IIPUMEHCHHUC AJIKaJHUCHOB

22

AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas hopmyiia, HOMEHKIIATYypa,
JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (PU3MYECKHe CBOMCTBA

https://m.edso0.ru/N65WYKD93

23

XMMHYECKHE CBOMCTBA AJIKUHOB

https://m.edso0.ru/MQ7A03SUC

24

KauecTBeHHBIE peaKIMK HA
TPOMHYIO CBSI3b

https://m.edsoo.ru/45UN142UY

25

CriocoObI mosryueHus u
NPUMCHEHHE AJTKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacd€rsl 1o
YPaBHEHUIO XUMUYECKOM
peakuuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanusa 1 00001eHne
3HAHUHU II0 TEME

https://m.edsoo.ru/I9DNOP1NS8

28

ApEHBI: TOMOJIOTHYECKUH PsI,
obmas popmyiia, HOMEHKIIATYypA.
DNEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 OeH30J1a M TOIyO0JIa, UX
¢du3nueckre CBOUCTBA

https://m.edsoo.ru/\WNGDLBK5D

29

XUMHUYECKUE CBOWCTBA apEHOB:
pEAKIIUY 3aMEeICHUS

https://m.edsoo.ru/FCNHX9WY1

30

XUMHUYECKUE CBOWCTBA apEHOB:
peaKIu IPUCOSTUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTH XUMUYECKUX

https://m.edsoo.ru/F2K2CB5PG



https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG

CBOMCTB CTUPOJIa

32

Pemenne pacuéTHbIX 33134 Ha
orpeziesieHue MOJIEKYJIIPHOM
(bopMyIIbl OPraHu4eCcKOro
BElIeCTBa

https://m.eds00.ru/QFKSRGCXW

33

CniocoOslI noy4eHus u
IIPUMEHEHNE apEHOB

https://m.edsoo.ru/2VKLXNJZ4

34

['eHeTnyeckas CBSI3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOI0POOB

https://m.edso0.ru/AIX7QM5T7F

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKUX PEAKIUM.
Cucremaru3saius u 00001IeHe
3HAHUM 10 TeMe

https://m.edsoo.ru/9VBZTY4PI

36

[Ipuponnsiii ra3. IlomyTHbie
HE(TSHbIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHbI# yrosib U npoIyKThl
ero nepepaboTKH

https://m.edsoo.ru/BDDEXD2FV

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenune
IPOAYKTOB MepepaboTKu HEPTH

https://m.edsoo.ru/OREQY2CYG

39

I'eneTnyeckas CBsSI3b MEXKIY
pa3IMYHBIMH KJIacCaMu
YTJIEBOJIOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l"anoreHonpoun3BoIHBIE
yIJIEBOIOPOIOB: 3JEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

https://m.edso0.ru/XX94BSSGR



https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR

41

JleWicTBue miemouei Ha
raJOreHIIPOU3BOIHBIC.
Bs3aumogeiicTBue
JIUTaJIOT€HAJIKaHOB C MarHUEM U
LIMHKOM

https://m.edsoo.ru/FF11CTOKA

42

CucremaTtu3zanus u 0000IIeHHE
3HaHUH 10 pasnueny
"VYrneBomoposr"

https://m.edsoo.ru/6 XBYFOLLD

43

KonTtponpsHnast pabora o Teme
"VYrneBonopozs"

https://m.edsoo.ru/EJHI0TT50

44

IIpenenbHble OHOATOMHBIE
CIIUPTHI: TOMOJIOTUICCKHH PsifI,
oOmras popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccupuxaus,
dbuznyeckue cBoiicTa

https://m.edsoo.ru/I9INSKPMLB

45

XUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/\VHOGFCVLZ

46

CrnocoOsl nony4eHus u
PUMEHEHHE OTHOATOMHBIX
CTIIHPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTeie 3¢upHl: HOMEHKIIATypa
Y U30MepHsi, 0COOEHHOCTH
(1)I/I3I/I‘-IGCKI/IX U XUMHNYECCKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaToOMHBIE CIIUPTBHI:
STUJICHIJIMKOJb U TIIMLEPUH, UX
du3nueckrue 1 XUMHUYECKHIE

https://m.edsoo.ru/KMYAEBG5AX



https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX

CBOMCTBA

49

CniocoOslI noy4eHus u
MPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

DeHOT: CTPOCHUE MOJIEKYJIbI,
(u3ryecKre CBOICTRA.
TokcuaHoCTh heHona

https://m.eds00.ru/0117TP1EX

51

XuMuyeckue cBoiicTBa (heHona

https://m.edsoo.ru/DRURODFRJ

52

CrniocoObl TONTyYeHHUs |
npuMeHeHne GpeHona

https://m.edsoo.ru/60B9BOAKU

53

[TpakTuueckas paborta No 2.
Pemenue skcriepuMeHTaIBHBIX
3aza4 no teme "CrnupTsl U
¢deHnomnsr"

https://m.eds00.ru/SHIGNHMGK

54

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

https://m.edsoo.ru/J7BQQOWB6

55

Anbaeruapl U KETOHBI:
AIIEKTPOHHOE CTPOEHHE
KapOOHMIILHOM TPYIIIBI;
TOMOJIOTHUECKHUE PsAbI, 0011ast
bopmya, n3omMepus u
HOMEHKJIATypa

https://m.edsoo.ru/DHUDYUVGN

56

AJbIeruapl ¥ KETOHBI:
¢duznyeckue CBOWCTBA; peakuu
IPUCOCTUHECHUS

https://m.edsoo.ru/FTMHFTV8V

57

Peaxkuuu okucieHus u
KaueCTBEHHBIC PEAKIIUU
AILJIETUI0B ¥ KETOHOB

https://m.edso0.ru/MT7LK3HUT



https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT

58

CrniocoObI noy4eHus
aJbJIETUIOB U KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OHOOCHOBHBIC MTPEICIIbHBIC
KapOOHOBBIEC KUCIIOTHI,
0COOEHHOCTH CTPOSHHS UX
MOJICKYJI

https://m.edso0.ru/SAG3MM12R

60

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, HX
¢du3nveckre CBOMCTBA

https://m.edso0.ru/88RK8HSL4

61

XHUMHYECKUE CBOMCTBA
IpeebHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo0.ru/FG799CL7C

62

Oco0OeHHOCTH CBOICTB
MYpPaBbHHOIN KHCIIOTHI.
MHoroo0pa3sue kapOOHOBBIX
KUCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco0CHHOCTH CBOMCTB:
HENpPEeIeIbHBIX U aPOMAaTHYECKIX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BhICIINX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/PO7B20AZG

64

ITonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo0.ru/ASMOKWR52

65

CrniocoOslI nosy4eHus u
pUMEHEHHE KapOOHOBBIX
KHCJIOT

https://m.edso0.ru/ZY83U872I

66

CrnoxHuble 3¢upsl:

https://m.edsoo.ru/4AC5QIMALE



https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

TOMOJIOTHUECKU psijl, oOmias
dbopmyna, uzomepus u
HOMEHKJIaTypa

67

duznueckrue 1 XUMUYECKHE
cBoMcTBa A3(HUPOB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€rHbIxX 3a7a4: 1o
YPAaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIIPEACIICHHE
MOJICKYJISIPHOM (HhOPMYJTBI
OpPraHUYECKOI0 BEIECTBA

https://m.edso0.ru/K512Q0HVD

69

[IpakTuueckas padora Ne 3.
Pemienne skcniepuMeHTAIbHBIX
3a1a4 1o teme "KapOoHoBbIe
KucnoThl. CrioxHbIe YPUphI"

https://m.edsoo.ru/OGEJG1Z6Q

70

XKupsr: crpoeHue, GU3NIECKUE U
XUMHYECKHE CBOMCTBA
(ruaponus)

https://m.edso0.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOUCTB JKUPOB,
COZEPIKAIIUX OCTATKU
HEMPECACIbHBIX ) XUPHBIX KHCJIOT.
JKups! B ipupone

https://m.edsoo.ru/HAIOMQY A6

72

MpblTa Kak COJIA BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX
Moronree nercrtaue. Iloustue o
CUHTCTHUYECKHUX MOFOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'enetnueckas cBs3b
YTJIEBOAOPOIOB U
KHCJIOPO/ICOIEPIKAIIUX

https://m.edsoo.ru/A8FI15XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

OpTraHU4Y€CKUX BEIIECCTB

74

Pacuérel mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIHii

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremarusanus 1 00001eHe
3HAHHUH 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO0was xapakTepucTHKa
yIJIE€BOAOB U KilacCU(pUKaLus
yIJ1€BOAOB (MOHO-, U~ U
HOJIMCaXapuabl)

https://m.edso0.ru/01RIX8HGR

77

MoHocaxapuabl: pU3NIECKue
CBOMCTBA U HAaXOXXJICHUE B

pUpo/Ie

https://m.edsoo.ru/SDKMBGIF6

78

[IprMeHeHue rioKo3sl, €€
3HAUYCHUC B ) KU3HCACATCIIbHOCTH
Opranusma

https://m.edsoo.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MaJIbTO3a U JIaKTO3a.
Haxoxnenue B npupoe u
IIPUMEHEHUE TUCAXAPUJIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonmucaxapuabl: CTpoeHHE
MaKpoOMOJIeKyJ, (PU3nYecKre u
XUMHYECKHE CBOICTBA,
pUMEHEHNE

https://m.edsoo.ru/52Z6 UKUNG

81

[TonsiTrie 06 NCKYCCTBEHHBIX
BOJIOKHAX

https://m.edso0.ru/CPO60DRNM

82

Pemenue pacueTHbIxX 3a/1a4 Ha
omnpeAeseHue JOJIM BbIX0O/1a
MPOAYKTA PEAKIUU OT

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
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https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

TECOPECTUYCCKHU BO3MOXKHOI'O

83

Cucremarusanus 1 00001eHne
3HAHUU TI0 pa3zeny

https://m.edsoo.ru/YTA71S0GH

84

KoHnTtponbHas pabota 1o teme
"Kucnoponacoaepxaniue
OpPraHUYEeCKHE COCTUHEHUS"

https://m.eds00.ru/40ZT3216M

85

AMUHBL: KITacCUPUKAIIHS,
CTPOCHHUE MOJICKYJI, 00IIIast
dbopMmyiia, u3omMepus,
HOMEHKJIaTypa U (pu3mueckue
CBOICTBA

https://m.eds00.ru/64T9T10Z2V

86

XUMHUYECKUE CBOMCTBA
am(aTHIECKUX AMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHUWJIMH: CTPOCHNE aHUIINHA,
0COOEHHOCTH XUMHYECKUX
CBOMCTB aHWJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

Crioco0bI nostyueHus u
NpUMEHEHHE a(paTHISCKUX
aMHMHOB

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHCIIOTBI: HOMEHKIIaTypa
U U30Mepus, GU3nIecKue
cBoiicTBa. OTAENbHbIE
MPEJICTaBUTENN 0-aMUHOKHUCIIOT

https://m.edso0.ru/RQIQFGFVC

90

XUMHYeCKHE CBOMCTBA
AMHHOKHCJIOT, HX
OMOJIOrnYecKoe 3HaUYEeHUE
amuHoKucIoT. CHHTE3 U
TUAPOIIN3 TIENITHIOB

https://m.edso00.ru/16QZ981XZ



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ

91

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPhI OCJIKOB

https://m.edsoo.ru/C031GD96B

92

XHUMHUYECKHE CBOUCTBA OEIIKOB

https://m.edsoo.ru/67MDSJICA

93

A3oTcoaepxaiiue
TreTEPOLUKITNYECKUE
coenuHeHUs. HyKiIeMHOBBIC
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poiib

https://m.edsoo.ru/6 A9U8JK1G

94

[IpakTuueckas padora Ne 4.
Pemenue skcriepuMeHTATLHBIX
3aJ1a4 110 TeME
"A3oTcoaepKkaiiye
OpPraHUYeCKHUE COCTUHEHUS"

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuyeckas padora Ne 5.
Pemienne skcnepuMeHTAIbHBIX
3a1a4 1o teme "Pacno3HaBaHue
OpPTraHUYECKUX COETMHEHUM"

https://m.edsoo.ru/4AGSLO35TE

96

KonTponbHas pabota mo Teme
"A3oTcoaepxaliue
OpraHUYecKHue coequHeHns"

https://m.edso0o0.ru/R69Q6G80U

97

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COECTMHEHUN U METOJBI UX
CHUHTE3a —IIOJIMMEPU3AIUS U
MMOTUKOHIEHCAITHS

https://m.edso00.ru/7SVQS1I0N

98

ITnacTmaccel. YTumnsanus u
nepepaboTka MiacTuka

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepsl: HaTypaJIbHbIN

https://m.edso0.ru/SO6ALFPLS8



https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
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https://m.edsoo.ru/SO6ALFPL8

CUHTCTUYCCKHE KaydyKH. Pe3una

100

Bonokna: HaTypanbHble,
HCKYCCTBEHHbIE, CHHTETUUECKHE.
[Tonmumepsl cienanbHOTO
Ha3HAYCHUS

https://m.edsoo.ru/DQOJRVK4H

101

ITpakTrueckas padota Ne 6.
Pemienne skciepuMeEHTAIBHBIX
3a1a4 o teme "Pacrno3naBanue
MJIaCTMACC ¥ BOJIOKOH"

https://m.edsoo.ru/Y1QQLRS0P

102

O00011IeH1E U CHCTEMATHU3AIINS
M3YYEHHOTO MaTepHalia 1o TemMe
"BbICOKOMOEKYJISIpHBIE
coenuHeHus"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
H3YYeHH S

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

Atom. CocTaB aTOMHBIX sJIEP.
XHUMHUYECKUM 3JICMEHT.

N3oronsl. CTpoeHne 3J1eKTPOHHBIX
000JI04YE€K aTOMOB, KBAaHTOBBIC
qycia

https://m.edsoo.ru/NOPBJ3G7J

KoHnTtposnbHas padota «BxogHoi
KOHTPOJIb)

https://m.edsoo.ru/9MTBPF8U5

Knaccudukanmst XaMuuecKkux
9JIEMEHTOB (s-, P-, d-, f-ameMenThI)

https://m.edsoo.ru/MDGLT301C

PaCHpe,I[eJ'ICHI/IC QJICKTPOHOB IO
ATOMHBIM Op6I/ITaJ'I$IM

https://m.edsoo.ru/HN5VJRET?2

DJeKTpOHHbIE KOHPUTYpaALH
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30YX/IEHHOM COCTOSTHUHU

https://m.edsoo.ru/56 M011PUG

DeKTpOHHbIE KOHPUTYpaLH
HMOHOB. DJIEKTPOOTPUIIATETHLHOCTh

https://m.edso0.ru/3ZORH4PQL

Ilepnonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMUYECKHX 3y1eMeHToB J[. 1.
MenpaeneeBa, CBSI3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHUS

https://m.edso0.ru/M2BG8LOQGU



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

CBOMCTB XUMHUYECKHX IIEMEHTOB
1 00pa3yeMbIX UMHU MPOCTHIX U
CJIOHBIX BEIIECTB IO Fpynnam u
nepuoaam

Cucremarusanus 1 00001eHe
3HAHUHU II0 TEME

https://m.edsoo.ru/FOHYMABMC

10

Buasl xumMuueckoil cBsA3U.
MexaHnu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MEeXMOJIEKYJIISIPHBIC
B3aUMOJICUCTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BanenTHOCTE ¥ BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI
C UX TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[TpencraBineHns 0 KOMILUIEKCHBIX
COEIMHEHUSX: COCTAB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BemecrBa mosiekynsipHOTo u
HEMOJIEKYJISIPHOTO CTPOEHUS.
TuMbl KPUCTATUIMYECKUX PEIIETOK
7 CBOMCTBA BENIECTB

https://m.edso0.ru/4A0CASLVY3

14

[ToHsTHE O THCTIEPCHBIX
cucremax. [Ipeacrasinenue o
KOJUTOUTHBIX PacTBOpPax

https://m.edso0.ru/8QWSNJMIO

15

HcTtrHHBIE paCTBOPHI:
HACBILICHHBIEC M HEHACBIILIEHHBIE,
PacTBOPUMOCT.
Kpucrannoruapatsl

https://m.edsoo.ru/MI12GZKJ8B



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B

16

CniocoObI BbIpaskeHUs
KOHIIEHTPALlUU PacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Penrenue 3amau ¢
UCIOJIb30BaHNEM MOHATUN
"MaccoBas J10J151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIAPpHAA

KOHLeHTpauus"

https://m.edso0.ru/9YY G9X6FN

18

Knaccudukanus n HoMeHKIaTypa
HEOPraHWYECKHUX BELIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonTponpHas pabora mo Temam
"CTpoeHue aToma.
Ileproauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMHYECKHX 31eMeHToB /1. H.
Menneneesa", "Crpoenue
BemiecTBa. MHOrooopasue
BelecTB"

https://m.edsoo.ru/5SARJUK9HZ

21

Knaccudukamms XuMruaeckux
peaKnii B HEOPTaHUYECKOW U
OPraHMYEeCKOW XUMHH. 3aKOH
COXPAHEHUS MacChl BEILIECTB;
3aKOH COXPaHEHHUs U
MpEeBpaIlCHHs] SDHEPTUU TIPU
XUMUYECKHUX PEaKLUsIX

https://m.edsoo.ru/ZOMZMB8REE

22

TennoBble 3¢ (HeKThl XUMUYECKHX
peakuuii. Tepmoxumuueckue
ypaBHEHHS

https://m.edsoo.ru/9TSXHFMT4



https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4

23

Brrancnenus no YpPaBHCHHUAM
XUMHYCCKHUX pCaKHI/Iﬁ n
TEPMOXUMHNYCCKUM YPAaBHCHUAM

https://m.edsoo.ru/V5WAVUXO0H

24

CKOpOCTh XUMHUUYECKOHN pPEaKiluu,
e€ 3aBUCUMOCTD OT Pa3IMYHbIX
dakropoB. Katanus u
KaTaJn3aTophl

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie n réTCPOrcHHLIC
peakiuu

https://m.edso0.ru/RN8POZ7YQO

26

[IpakTrueckast padora Ne 1 mo
teMe "BiusHue pa3inyHbIx
(haKkTOpOB HA CKOPOCTH
XUMHYECKON peakiuu"

https://m.edso0.ru/NGQO5JTY7

27

OO6patumMble U HeOOpaTUMBbIE
peakuuy. XMMHYECKOE
paBHOBECHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[TpakTtuyeckas padora Ne 2 o
TeMme "BinsiHue pa3nnyHbIX
(bakTOpOB Ha MOJIOKEHHUE
XUMHYECKOTo paBHOBecUA"

https://m.edsoo.ru/UMBG65DAVK

29

DIIEKTPOIUTHYECKAS
nuccouuranus. CuiabHbIe U cradbie
anekTponuThl. CTeneHb
JUCCOLIMAIIUU

https://m.edsoo.ru/8UJMTOHPO

30

HNoHHOE npon3BeIeHNE BOBI.
Cpena BOJAHBIX PaCTBOPOB.
Bonoponnsriii mokazarens (pH)
pactBopa

https://m.edsoo.ru/7S6FNI1YU



https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
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https://m.edsoo.ru/7S6FNI1YU

31

I'maponus cosneit. Peakiuu,
MIPOTEKAIOIIKE B PACTBOPAX
3JICKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[TpakTrueckas padora Ne 3 mo
teme "XUMHUUYECKUEe peakiuu B
pacTBopax 3JeKTPOJIUTOB"

https://m.edso0.ru/RD8CXFMNS

33

OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIEC PEAKIIUH.
Baxnaenmme oOKMCIMTEIN U
BOCCTAaHOBHUTEITH

https://m.edsoo.ru/AFQATHSZT

34

Meto1 37EKTPOHHOT O
(371EKTOHHO-MOHHOT0) OanaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DIIEKTPOJIN3 PaCTBOPOB U
pacIiyiaBoOB BEIIECTB

https://m.edsoo.ru/7UCOBIP3Q

36

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3aa4 pas3sjIM4YHbIX THUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremarusanus 1 00001eHne
3HAaHUU 110 TeMe " XUMUIECKHe
peakuun"

https://m.edsoo.ru/O0CUUKMF1

39

KonTponbHas pabota mo Teme
"Xumnueckue peakuuu"

https://m.edso0.ru/E120ZSNS2

40

IlonoxxeHre HEMETAIOB B
Ilepuonnueckont cucreme
XUMHYECKHX 3eMeHToB /1. M.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ousnyeckue
CBOICTBA HEMETAIJIOB

https://m.edso0.ru/S2T11G534

41

Annotrponusi HeMeTauioB (Ha

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
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https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
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https://m.edsoo.ru/DKHVETX6S

pUMepe KUCIOpo/Ia, Cephl,
dbocdopa u yriepoaa)

42

Bomopon: nonydenue,
(bu3HYeCcKre U XUMHUIECKIE
cBoiicTBa. ['mapuasl

https://m.edsoo.ru/EOAB3TJZ2

43

["ajoreHbl: HaX0XKICHHUE B
PHUPOJIC, CIIOCOOBI MTOTYICHHSI,
(1)I/I3I/I‘~IGCKI/IG U XUMHWYCCKUEC
CBOICTBA

https://m.edso0.ru/8ESM200XI

44

l'anorenoBonopoasl. Baxuerimme
KHCJIOPOJICOIEPIKALIIE
COCIMHEHUS TAJIOTCHOB

https://m.edsoo.ru/FWWHG6A36J

45

JlaGopaTopHble U TPOMBIIIUICHHBIE
CIIOCOOBI TOTYyUYEHUS TaJOTEHOB.
[IprMeHeHre TaToreHOB U UX
COEMHEHU I

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTnyeckas padora Ne 4.
Pemenne skcriepuMeHTaTBHBIX
3aga4 no teMe "["anoreHsr"

https://m.edsoo.ru/VJHPY U202

47

Kucnopon: naboparopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI
MOJTyYeHUsI, PU3NICCKUE U
XUMHUYeckue cBoiictBa. O30H.
[IpumeHeHne Kucmopoia u 030Ha

https://m.edsoo.ru/5SLQHHJICFF

48

OKcuIbl ¥ IEPOKCHUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

https://m.edso0.ru/Q8L50HZYY

50

Cepa: HaxO0XJIEHHUE B IPUPOJIE,
CIoCcoObI MOydeHusl, Pu3nyecKue

https://m.edso0.ru/3JASFNQOK



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
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1 XMMHYECKHE CBOMCTBA

51

CepoBoaopon, cyabhuIbl

https://m.edsoo.ru/PMQO9PHT23

52

Kucnoponconepxamue
coenuHeHus cepbl. OcOOEHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[TpakTuueckas padota Ne 5.
Pemrenne skcniepuMeHTATbHBIX
3ama4d no teme "Cepa u eé
coeauHeHHs"

https://m.eds00.ru/9S76ZZRFW

54

A30T: HaXOXACHUE B IPUPOJIC,
CHOCOOBI OTMYYEeHUs, PU3NIECKUE
¥ XUMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconepxaniue
coennuennd azora. OcoOeHHOCTH
CBOMCTB a30THOM KHCIOTHI

https://m.edso00.ru/271860BC3

56

[TpumeHneHue azoTa u €ero
COeMHEHUN. A30THbIE y100pEeHUs

https://m.edsoo.ru/MO1P034QF

57

®docdop: HaxXOkKAEHUE B IPUPO/IE,
CHocoObI NOTY4YeHHUs, PU3NIECKUE
U XUMHYECKHE CBOMCTBA.
®ocounast u pochun

https://m.edso0.ru/PXZ01Z20QS0

58

Oxcunpl pocdopa,
dbocdopcoaepxanue KUCIOTHI.
Comu ¢hochopHOH KHCITOTHI

https://m.eds00.ru/00ZT28DNQ

59

[Tpumenenue pocdopa u ero
coenuHeHuil. ocopHbie
yaoOpeHus

https://m.eds00.ru/99E3JYYTM



https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
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https://m.edsoo.ru/99E3JYYTM

60

[TpakTrueckas padota Ne 6.
Pemenuie skcriepuMeHTaIbHBIX
3amay o Teme "A3ot u docdop u
Ux coequHeHus"

https://m.edso0.ru/97LCBYXY2

61

VYriaepoa: HaXOXkAE€HUE B IPUPOJIE,
QIJIOTPONHBIE MOAU(UKALINY;
buU3HYECKUE U XUMUYIECKHE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/IWDS30TDR

62

Oxkcup yrnepona(ll), oxenp
yraepoaa(IV), yronbHas kuciora
u e€ conu

https://m.edsoo.ru/6DLNT13TE

63

Pemenne 3aa4 pa3IM4YHbIX THUIIOB

https://m.edsoo.ru/POQWKCINJIX

64

Kpemnuit: HaxoxaeHue B
IpUpOJEe, CIIOCOOBI NOTY4YEHUS,
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxkcun kpemuus(I1V), kpemHueBas
KHCITIOTA, CHIIUKATHI

https://m.edsoo.ru/NTQOS329K

66

[TpuMeHeHHe KPEMHUS U €T0
coenuHenuii. CTeKI0, ero
nonyquI/Ie, BUBI CTCKJIa

https://m.edsoo.ru/IXJ00600T

67

Pemenune 3amau PAa3JIMIHBIX TUIIOB

https://m.edso00.ru/S5319XD1S

68

Cucremarusanus U 00001eHue
3HaHuil o teMe "Hemerauinr"

https://m.edsoo.ru/QCSGMOTFS

69

KonTpomnpHas pabota mo Teme
"Hemeramisr"

https://m.edsoo.ru/\VPSTFCAFI

70

AHanu3 pe3yabTaToB
KOHTPOJIbHOM paboThl, KOPPEKLUs

https://m.edsoo.ru/LAOAONSJ7
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https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7

omnboK

71

IToJyiokeHUE METAJITIOB B
[lepuoauueckoii cucteme
XAMHUYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JIOYEK ATOMOB
METaJIOB

https://m.edsoo.ru/57FR910P1

72

OO6mue ¢pu3nyecKrue CBOMCTBa
MmetauioB. [IpuMeHeHne MeTamioB
B OBITY U TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

CnnaBel MetamioB. Kopposust
METaJIJIOB

https://m.edso00.ru/1V3XS7EXT

74

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUYECKUH psijl
HanpspkeHu Metaiio. Obmue
CHOCOOBI MOJTYYEHHS METAJUIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO11ast XapakTepUCTHKA METAJIJIOB
|A-rpynnsl [lepuoanueckoit
CUCTEMBI XUMUUYECKHUX DJIEMEHTOB.
Harpuii u xanuii: nonyyenue,
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHNE MTPOCTHIX
BEIIECTB U UX COCINHEHNH

https://m.edsoo.ru/W4VWNSJ5E

77

OO61as xapakTepuCcTHKa METAJIOB
IHA-rpynmnst [lepuoanueckoit
CUCTEMBbI XUMHUYECKUX JIEMEHTOB.
Marunuii 1 KaJabLHN: [I0JIy4YEHHUE,
buznYECKre U XUMUIECKHE
CBOICTBa, IPUMEHEHHE ITPOCTHIX

https://m.eds00.ru/Q4YBTZ3RY



https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

BC€IICCTB U UX COC,I[I/IHCHI/Iﬁ

78

JKEcTKkoCTh BOIBI U CIIOCOOEI €6
yCTpaHECHUS

https://m.edso0.ru/609WLKNTN

79

AJIIOMUHM: TIOTy4YEHHE,
buznyecKkue 1 XuMHUYECKHe
CBOIICTBa, IPUMEHEHHE

https://m.edso0.ru/OZHBSJBQ6

80

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI aTIOMUHHUS,
WX PUMEHEHHUE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aa4 pas3sJIM4YHbIX TUIIOB

https://m.edso00.ru/ZCTJX7CQ3

82

[IpakTrueckas padora Ne 7.
Pemenne sxcriepuMeHTaTBHBIX
3a7a4 o reMe "MeTtanisl
[JIaBHBIX noarpynm"

https://m.edsoo.ru/ZR9H28T3K

83

OO0m1as XxapakTepucTUKa METAIIOB
no6ouHsbIx noArpymnn (b-rpymm)
[Tepuonuueckoii cuctembl
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

du3znyeckrue U XUMHUYECKHUE
CBOMCTBaA XpomMa U €ro
COCHHHCHHﬁ, HUX NPpUMCHCHUC

https://m.edsoo.ru/EMH85BONN

85

BaxHelme coequHeHNs
Mapranua. [lepmanranar kanus,
€r0 OKMCJINTEIbLHBIE CBOMCTBA

https://m.edsoo.ru/TVZPFEX8X4

86

(DI/I3I/I‘—IeCKI/Ie U XUMHUYCCKUC
CBOMCTBA JKeJie3a U €ro
coequuenui. [lonyuenue n

https://m.edso0.ru/71YSMIGSD



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

IMPUMEHCHHUEC CILIaBOB JKEJIC3a

87

dusznueckue U XUMHUUECKUE
CBOMCTBA MEIU U €€ COCIMHCHUH,
WX TIPUMCHCHHUE

https://m.edsoo.ru/GET2L9K3X

88

duszndyeckre U XUMHUUECKIE
CBOMCTBaA OUHKa U €ro
COGHHHCHHﬁ, X IPUMCHCHHUC.
FHI{pOKCOKOMHHGKCBI IIWHKa

https://m.edso0.ru/O4C50Q0KBEJ

89

[IpakTuueckas padora Ne 8.
Peienne skcriepuMeHTaTbHBIX
3az1a4 1no teme "Mertaibl
1o00YHbIX oArpymnmn"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O000111eHNEe U CUCTEMATU3ALIS
W3YYCHHOTO MaTepuaa 1o TeMe
"Mertaier"

https://m.edsoo.ru/NHKRDJUTS

92

KonTponbHas pabota mo Teme
"Mertayuier"

https://m.edsoo.ru/4Z62V30B1

93

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOoThI, KOPPEKIIHS
[0)1105(010)'8

https://m.edsoo.ru/KGZODOKTT

94

Ponp xuMuu B 00ecIieueHuN
YCTOMYMBOI'O Pa3BUTHUSA
yenoBedecTBa. IloHsTHE O
HaquLIX METOAaX UCCICAOBAHUA
BEIIIECTB

https://m.edsoo0.ru/SSTSRWKS8

95

Hayunsle npuHIAIIBL
OpraHu3anyuy XUMHYECKOrO

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

IMPpOU3BOJICTBA. HpOMLII_HJ'ICHHBIC
CIIOCOOBI IIOJIYUCHHUA BaKHEHIIIMX
BCIICCTB

96

XUMHUYECKOe 3arpsi3HeHue
OKPYAaroIIei CpeJibl U ero
MOCIIEACTBHUS

https://m.edsoo.ru/HFEYWAQ1VW

97

XHUMHS U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpenCcTBa

https://m.edso0.ru/992MUF415

98

Xumus numu. Ponb XxuMuu B
o0ecrieueHnu MUIIEBOI
0e30MacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

Kocmerndeckue u mapgromepHbie
cpeactsa. beiToBas XxuMus

https://m.edsoo.ru/0V85PPBKW

100

XHUMHS B CTPOUTEIIBCTBE.
Baxneimue cTpouTenbHbIE U
KOHCTPYKILMOHHBIE MATEPUAIBI

https://m.edsoo.ru/5FX2N2T3J

101

XUMUS B CEIBCKOM XO3SHCTBE.
OpraHuyecKkre 1 MHHEpaJIbHbIE
yao0peHus

https://m.edsoo.ru/YY395RQAJ

102

Cucremarusanus U 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

1

Bitanenue cucreMoi XMMUYECKUX 3HAHUN, KOTOPast BKIIIOYAET:

11

OCHOBOIIOJIATAIOLIME MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, M30TOIIbI,
3IICKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-dIIEKTPOHHBIC OPOHUTAIIM aTOMOB,
OCHOBHOE ¥ BO30YXAEHHOE COCTOSHHE aTroMma, HOH, MOJEKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJICHUS,
XUMUYeCKasg CBs3b (O- M T-CBSI3b, KpaTHbIE CBS3M), T'MOpHUIU3ALMS
aTOMHBIX oOpOuTaNel, KpHUCTaNIM4yecKas pemeéTka, Mojb, MOJIpHas
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIIEHTPAIMs, PacTBOPEI
(MCTHHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIJIEPOIHBIN
CKeleT, (yHKIMOHAJbHAs TPyINa, pPaguKal, H30MEpbl, CTPYKTypHas
dopmyna, u3zomepus  (CTpyKTypHas,  TreomeTpuueckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTMYECKUI psiA, TOMOJIOTH, YIJIEBOIOPOAbI,
KHUCIIOPOJI- U a30TCOAEpXkalllie COEAUHEHMsI, OMOJIOrMYeCKd aKTUBHBIE
BellecTBa (YIiIeBOAbI, KUPbI, OEKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHbIE COEAMHEHUSI, KDEKUHT, PU(DOPMUHT, TUIIBI
XUMHUUYECKUX pEaKIHUi (OKUCINTEIbHO-BOCCTAHOBUTENIbHbBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTtumble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AUCCOLUALINS, CTETIEHb UCCOLMALUU, OKUCINUTENb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peaKiud,

XHUMHNUYCCKOC paBHOBeCI/Ie)

1.2

TEOPUM U 3aKOHBI (TEOpPUST XMMHYECKOTO CTPOEHUS OpPraHU4YEeCKUX
BemectB A.M. ByTiepoBa, Teopus 3JIEKTPOIUTUYECKON IHCCOLMAINH,
[Tepuonnueckuii 3akon J[.M. MeHneneeBa, 3aK0OH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XUMHUU, MHPOBO33PEHUECKHE
3HaHMS, JIEKAIIUE B OCHOBE NMOHUMAHUSA MPUYMHHOCTA U CUCTEMHOCTH
XUMHNYCCKUX ﬂBﬂeHHfI, COBpeMeHHBIe Hpe)ICTaBJ'IeHI/ISI 0 CTpOCHI/II/I

BCIICCTBA HA aTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIIPHOM YPOBHSAX

1.3

MNpEACTaBJICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TEPMOAUHAMHUYCCKUX u KHHETHYCCKHUX 3aKOHOMCPHOCTAX ux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

14

(dakToJIOTHUECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, IMOJIYYCHUH H
0€30IaCHOM  HCIIOJIB30BAHMHM  BAXKHEWIIUX  HEOPTraHUYECKUX U
OPraHWYEeCKHX BEIIECTB B OBITY M TPAKTHYCCKON EATEITLHOCTH

YCJIOBCKA

1.5

o0mye Hay4Hble MPUHIUIBI XUMHUYECKOTO MPOM3BOJICTBA (Ha MpHUMEpe
IPOM3BOJICTBA CEPHON KHUCIOTHI, aMMMaKa, METaHOJa, IMepepaboTKu

HeTH)

CdopMupoBaHHOCTH YMEHUI BBISBIIATD:

2.1

XapaKTCPHBIC IIPpHU3HAKU u B3alMOCBA3b N3YUYCHHBIX HOHSITI/If/’I,
INPUMCHATH COOTBETCTBYIOIIMUC IIOHATHUA IIPpHU OIMMCAHUKW CTPOCHHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNUYCCKUX BCHICCTB U UX HpeBpaH_ICHI/Iﬁ

2.2

B3alMOCBSA3b XHMUYECKUX 3HAHMM C HOHATUSIMHU U IPEICTaBICHUSIMU
JIpYruX MPEeAMETOB JUIsl 00Jee OCO3HAHHOTO MOHMMAHUS M OOBSCHEHUS

CYHIHOCTU MAaTCpHUAIIbHOI'O €AUNHCTBA MHpPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

HAanMMCHOBaHUA XHMHUYCCKHX COC,I[I/IHSHI/Iﬁ MCKAYHApOAHOI'0 COrO3a
TeOpeTH‘ICCKOﬁ n HpHKHaHHOﬁ XUMHUHN W TPHBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YUYCHHBIM KJacCaM OpPraHu4CCKux u

HEOPraHWYECKUX COCTMHEHUI

3.2

XMUMUYECKYI0 CHUMBOJIHMKY JUISI COCTAaBICHHMS (OPMYJ HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (OpMYJI OpraHUUECKUX BEILIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS!

4.1

HCOPTraHNYCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHA H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKuC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBaHHUsA U

KPUTEpUH IS KIIaCCU(DUKAIIMY U3Y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM TpPU3HAKaM (YHCIY W COCTaBy PEarupyrolidX BEIIECTB,
TerioBoMy  A(pdEeKTy peakiud, W3MEHEHHIO CTeNeHed OKHCIICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIaCTHIO KaTaln3aTopa)

ChopMupOBaHHOCTh YMEHHS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30Y)XIEHHOM COCTOSHUM) W HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 nepuonos Ilepunonnueckon cucremst [[.1.
MeHeneeBa U UX BaJICHTHbIE BO3MOXKHOCTH, UCIOJb3Ys MTOHATUSA S-, p-,

d-BJICKTpOHHLIe Op6I/ITaJ'II/I, OHEPICTUYCCKUEC YPOBHU




CdopMupoBaHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMMUYECKUX DJIEMEHTOB U 00pa3yeMblX UMH COECIUHEHHH IO

IIEPUOJIaM U IPYIIIaM

CpopMUpPOBaHHOCTh YMEHHSI COCTaBISATh YPaBHEHUS XUMHYECKUX

peaklyii U paCKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IOCpCACTBOM COCTABJICHUA

SJICKTPOHHOI'O 0ajaHca 3THX pCaKHI/Iﬁ

7.2

YPaBHEHUs pEaKUMil pa3IMYHbIX THIIOB; IIOJHBIE M COKPAILEHHBIE
YpaBHEHHSI pEaKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX

9TH p€aKu UAYT 1O KOHIa

7.3

peakuuii THAPOM3a, PEaKlUi KOMILIEKCOOOpa3oBaHUs (HAa MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMupoBaHHOCTH YMEHHSI TIOATBEPKAATH:

8.1

Ha KOHKpETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH PEAKI[MOHHOM
CHIOCOOHOCTH OPraHUYeCKUX COEIMHEHMH OT KpaTHOCTM U TUMa
KOBQJICHTHOH CBSI3U (G- U M-CBsI3U), B3aMMHOT'O BIMSHHUS aTOMOB M TPy
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOEHHOCTEH peann3aluuy pa3IuyHbIX

MEXaHU3MOB IPOTEKAHUS PEaKIUN

8.2

XapaKTCPHbIC XHMHWYCCKUC CBOMCTBa BCHICCTB COOTBECTCTBYHOLIUMU

DKCIIEPUMEHTAMHU U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMUpoBaHHOCTh YMEHHUS XapaKTEepPH30BaTh COCTAB U BaKHEHUIIHE
CBOWCTBA BEIIECTB, MPUHAMICKAINUX K ONPENEIIEHHBIM KjaccaM |
TpyIIaM COeMHEHUH (ITPOCThIE BEMIECTBA, OKCHJIbI, TUIPOKCHUIBI, COJIH;
YTJIEBOJOPOIBI, MPOCTHIE YPUPHI, CIUPTHI, PEHOIIBI, AJTbIECTUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE J(PUPBI, KUPBI, YTICBOJBI, AMHUHBI,

AMUHOKHUCIIOTHI, OEITKN)

10

ChopMHpPOBAaHHOCT, yMEHHUS TPOBOJUTH pPACUYETHl O XHUMHUUYECKUM
dbopMyliaM M ypaBHEHHUSIM XHUMHUYECKHX PEaKIUi C HCIOJIb30BaHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

10.1

Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTa PEeaKIMH, €CIH OJTHO
W3 UCXOJIHBIX BEIIECTB JJaHO B BUJIE PACTBOpA C OMPEAEIEHHON MacCOBOM

JIOJIeH pacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM JIOJH, BHIXO/IA MMPOAYKTA PEaKIINU

10.3

TEIIOBOTO 3P dexTa peakuuit

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HAXOXACHUIO XUMUYIECKOHN (hOPMYJIBI BEIIECTBA




11

Brnanenue cucteMoil 3HaHMM O METOJAaX HAyYHOTO MO3HAHMS SBJICHUUN
HpI/IpOI[BI, I/ICHOJIB3y€MBIX B €CTCCTBCHHBIX HayKax nu YMCHI/IC HpHMeHHTB
3TU 3HAHUA HpI/I 3KCHepI/IMeHTaHBHOM HCCIICAOBAHUU BCUICCTB U IJISA
OOBSICHCHUS XUMHUYECKUX SIBJIICHUM, HMMEIOIIMX MECTO B IPHUPOJIE,

HpaKTquCKOﬁ JCATCIIbHOCTU YCJIOBCKa U B HOBCGI[HCBHOI‘/'I KHN3HU

12

ChopMUpOBaHHOCT yMEHHUS TNPUMEHATH (MUCIOJIB30BATh) 3HAHUS O
COCTaBE€ U CBOMCTBaX BEIIECTB Uil OSKCIEPUMEHTAIBbHON MPOBEPKH
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakuuMii ¥ TMPOTHO3UPOBAHUS BO3MOXKHOCTEM UX OCYIIECTBIICHUS;
CHUCTEMHbIC XMMHYECKHUE 3HAHUA Ui OOBSACHEHHS W TPOTHO3MPOBAHUS
SBIICHUM, MMEIONIMX €CTECTBEHHOHAYUYHYIO NPUPOAY; JUISl TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

13

CdopMUpOBaHHOCTh YMCHHSI IUIAHUPOBATH M MPOBOIAUTH XUMHUYCCKHIA
OKCIEPUMEHT (IOJIyYeHHE M HW3YYCHUE CBOWCTB HEOPraHMYECKHX H
OpPraHWYeCKHUX BEIICCTB, KAYECTBCHHBIC PEAKIMU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOACPIKAINUX OPraHUYCCKHX BEIICCTB,
pelieHue AKCIIEPUMEHTAITLHBIX 3a1aq o pacro3HaBaHHIO
HEOPraHMYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIOJCHUEM MpPaBUII
Oe3omacHOro  OOpamieHusi C  BeIeCTBAMH U J1a0OpaTOPHBIM
obopynoBanuem; GOpMyJIUPOBATH IIEIH HCCIICIOBAHUS;, TIPEICTABIATh B
pa3uaHOi  (opMe pe3yabTaThl JKCIICPUMEHTA, AaHAIU3HPOBATh U

OLICHUBATHb UX NOCTOBCPHOCTH

14

CdopMHUpOBaHHOCTh YMEHHSI OCYUIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpPMAIUY B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MacCcoBOi MH(OpMaIH, ceTh MIHTepHeT u
JpyTHe), KPUTHYECKM AaHAIM3UPOBAaTh XHMMHUYECKYI0 HH(opmaluio,
nepepabarbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C ITOCTABJIEHHOM

y4eOHOM 3a1aueit

15

ChopMHpPOBaHHOCTh  yMEHHUsS  NPOTHO3UPOBATh, AHAIU3UPOBATH U
OLIEHMBAaTh HH(POPMAIMIO C TO3UIMKA SKOJIOTHUECKOH Oe30MmacHOCTH
MOCJIEICTBUM OBITOBOM M TPOM3BOJICTBEHHOM MAEATENbHOCTU 4YeNlOBEKa,
CBSI3aHHOW C TmiepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS HA  JKMBBIE  OPraHU3MBI
ONpPEACIEHHBIX BEIIECTB, IIOHUMAass CMBICI II0Ka3aTels IpeAeiIbHON
JOMyCTUMOM KOHIEHTpAallMM, W TOSCHATh Ha MpuUMepax CIOCOObI
YMEHBLIEHUS U NIPEIOTBPAILEHHUS UX BPEIHOIO BO3/ICHCTBHSI HA OPraHU3M

YCJIOBCKA




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
O XUMUun

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XAMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

Ilepuonuueckass cucrema xumuuyeckux asnemeHtoB J[.M. Menneneesa.
Ousnueckuit cmbica [lepuoanyeckoro 3akona .M. MenneneeBa. [lpuunnbl 1
3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
NepuoJiaM U TIpylnaM. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COG,Z[I/IHGHPlﬁ, BBICIINX OKCHUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. BJ'ICKTpOOTpI/IHaTCJ'ILHOCTB. CreneHb OKHCIICHUSA

14

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, HOHHAs, METAINTMYECKAst, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKyIsIpHbIC B3auMoieiicTBus. Bemectra
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpO€HHsA. THMbl KPUCTAINIMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘lCCKOﬁ peH_IéTKI/I

1.5

Xumunyeckas  peakuus.  Knaccuduxamuss ~— XMMHMYECKHX — peakluil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUH. 3aKOH COXpaHCHUA MACChI BCUICCTB

1.6

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TemnnoBbie 3¢ dexTh XUMUYECKUX peakiuid. TepmMoxuMudeckre ypaBHEHUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOIIME Ha

COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JUucconranus. CunbHBIC U cla0bie SJICKTPOJIUTHI. Cpez[a
BOAHBIX pPACTBOPOB BEUICCTB: KHUCIIAA, HeﬁTpaﬂLHaH, aIej1o4Has. Crenenb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

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

pacTBopa

1.11

CnocoObl BBIPAXKCHUA KOHIOCHTPALIUHA PACTBOPOB: MAaCCOBAsAd NOJIA paCTBOpéHHOTO
BCIICCTBA, MOJIKIpHAd KOHOCHTpALU:. HaceimieHable W HEHACBIICHHBIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramnoruaparsl

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBegeHue BelIECTB B cpeaax ¢

Pa3HbIM 3HAYCHUCM pH Mertoasl QJICKTPOHHOT'O Oananca




1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHmuecKux

BCIICCTB

2.2

XHWMHYECKHE CBONCTBA BAXKHEHINIMX META/UIOB (HATPUM, KaJIMHA, KalbIUH,
MarHuii, aJTFOMUHHHA, IIUHK, XPOM, JKeJIe30, MeAb) U MX coequHeHwid. Oomue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHUYECKHE CBOWCTBA BaKHEHIINX HEMETAIOB (TaJIOTCHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpEeMHHUS) HM  UX  COCAMHCHHH  (OKCHJIOB,

KHMCJIOPOJICOAEPKALLUX KUCIIOT, BOAOPOJHBIX COSAMHEHMI)

2.4

I'eneTnyeckas cBs3b HCOPraHUMYCCKUX BCHICCTB, IIPUHAAJICKAIINX K PAa3JIMYHBIM

KJj1accaM

2.5

WNnentudukanus Heoprannyeckux coenrHeHuil. KauecTBeHHble peakiuu Ha

HCOPraHUYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHBIE TMOJIOKEHHUSI TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennit A.M. ByTtiiepoBa. YriaepoaHbIii CKeIeT OpraHuYeCKONH MOJIEKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CBS3H. SP3-, SP2-, SP-rHOpHAM3aLUU
opbuTaneil aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEUIECTB OT XMMHUYECKOTO

CTPOCHUS MOJICKYIJI. TI'omonoru. I'omonoruueckuii pAA. I/I3OMepI/I${ " N30MCEPBI

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHblE  3((EKTH

3aMEeCTUTEIIEN

3.3

[IpencraBnenne o kiaccuUKaMU OpraHMyYeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEIMHEHUN (CUCTeMaThyecKas) W TpUBUAIbHBIE Ha3BaHUS

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI pCaKknuu. Ilonsatue o

Hykieopuie u anekrpoduie. [pasuno MapkoBuukosa. [IpaBuio 3aiiieBa

3.5

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOT€HUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pa3NoKeHUE, KPEeKUHI, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pa3MepoMm 1uKIiIa. Peakiuy npucoeIMHeHNs U PaauKaIbHOTO 3aMENIEHUS

3.6

AnkeHbl. XUMHUECKHE CBOICTBA: peakMM MPUCOETUHEHHUs (raJoreHUpPOBaHUE,
TUIPUPOBAaHUE, TUAPOTrAJOT€HUPOBAHUE, TUApATallUs), TOPEHUs, OKUCIECHUS WU
nonuMepuzaui. [IpomblieHHble M Ja0OpaTOpHBIE CIIOCOOBI  MOJyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWCTBA aJKaJUEHOB: pPEAKIUU MPUCOCTUHECHUS




(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U noiaumepuszauuu. Ilomyuenue

aAJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEaKIMH MPUCOEAUHEHUs (TaJIOT€HUPOBAHUE,
TUAPUPOBAHUE, TUApATAlUs, TUIPOraJloOTeHUPOBAHUE) KaK CIOCO0 MOIy4YeHUS
[IOJINMEPOB M JAPYTUX IOJE3HBIX MPOAyKTOB. Peakiuu 3amemeHus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHH Il CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMCHeHI/Ie allCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOMCTBa O€H30JIa: PEAKIUH  AICKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApPUpOBaHME, TalloreHHpoBaHue). Peakuus
roperusi. OCOOEHHOCTH XHMHUYECKUX CBOWCTB Toiyona. llomyuenue OeHzomna.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB ctupona. [lomumepusanus crupona.

CriocoObl MoTy4eHus: ¥ IPUMEHEHUE apOMAaTUUECKHUX YTIIEBOJ0OPOIOB

3.10

Cnuptel.  IlpenenbHble  OAHOATOMHBIE CHUPTBHL. XHWMHUYECKUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO  YCTAaHOBJIGHUS — HaJlU4us
TMJIPOKCOTPYNINbI, C  TaJOT€HOBOAOPOJAMH  KaK  CIOCOO  IMOJy4YeHMs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peakiuus ropexus.
Ilomyuyenue orTaHONa: peakuuss OpPOKEHUS IUIIOKO3bI, THIpaTalys 3TUIICHA.
OTUJIECHITIMKOIb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lonyuenue peHomna

3.12

Anpaeruipl. XUMHYECKHUE CBOMCTBA TMPEACIBbHBIX albJCTHU/IOB: THAPUPOBAHUE;
KAueCTBCHHBIC PEaKIMU Ha KApOOHWIbHYIO TPpymHmy (peakuus «cepeOdpsHoro
3epkana», B3aumoJeiicteue ¢ ruapokcuaom menu (II). [Tomydyenue npenenbHbIX
aNbJETUIOB: OKHUCJIEHUE CIHPTOB, THUIpaTanus aneTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct p€aKkuun OKUCIICHUA all€TOHA

3.13

Kap6OHOBBIe KHUCIOThL. XHMHYECKHE CBOMCTBa MMpEaACIIbHBIX OJAHOOCHOBHBIX
Kap6OHOBBIX KuCI0T. OCOOEHHOCTH XUMHUUYECKUX CBOMCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe NpEaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCJICHHC
AJIKaHOB, AJIKCHOB, INEPBUYHBIX CIIUPTOB, AJIbACTHIOB. Bricmme MNpEaACIbHBIEC N

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTBI

3.14

Crnoxuble »pupsl U kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CclIoOXHBIX >(QUPOB B
MUIIeBOW M mapProMepHON NpOMbIINUIEHHOCTU. JKHUpBI Kak CII0XKHbBIE 3(UpPbI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
TUAPUPOBaHUE, OKHCIeHHe. ['Maponus3, WM OMBIJIEHHE, >KUPOB Kak CIoco0
MIPOMBIIIJIEHHOTO TMOJYYEeHUs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIK BBICIIHUX Kap6OHOBLIX KHCIIOT




3.15

XUMHUYECKHE CBOMCTBA TJIOKO3Bl: PpEAaKUUM C YYacTHEM CIHMPTOBBIX H
QJIBJICTUIHON TPYNI M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAa4ECHUE B KU3HEAEATECIILHOCTU OpraHu3ma. Jlucaxapuipl: caxapo3a, MajJbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuabl. [uaponus
nucaxapunoB. Ilomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHe MaKpOMOJIEKYJI
KpaxMmayla, IJIMKOreHa U Leunono3bl. dusnyeckue CBONCTBA Kpaxmala u
LEJII0NIO3bl.  XMMHUYECKUE CBOMCTBA KpaxMmaya: THUAPOIM3, KaueCTBEHHas
peakiust ¢ MoaoM. XHMHUYECKHE CBOMCTBA LEJIIOJI03bI: TUAPOIU3, HOIydEeHUE
3¢pupoB uemwIono3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MENK)

3.16

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHMs. AHUIMH KakK NPeACTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKHUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHME C KHCIOTaMH, OpOMHOI
BOJIOM, oOkucieHue. [lonydyeHne aMHHOB QJIKWIMPOBAHHEM aMMHaKa |

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

3.17

AMMHOKHUCIIOTEI U O€NKu. AMHUHOKHCIOTHI KaK aM(OTEpHBIE OpPTaHHYECKHE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oeiakd. XHUMUUYECKHE
CBOMCTBa OEJIKOB: THAPOIN3, JCHATYpallUs, Ka4yeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

CrpoeHue u CTPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
cTpoeHHus: MouieKyJd. OCHOBHBIE CIOCOOBI TOJSYyYEHHUS BBICOKOMOJIEKYJSIPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepHU3alliid U NoJduKoHJeHcaruu. Kiaccudukarus

BOJIOKOH

3.19

Nnentudukanus opraHnueckux CoeTMHEHUH. Perenne skcnepuMeHTaTbHbIX

3ala4 Ha pacCliO3HaBaHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilacCaMU OpPraHU4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmuss B TOBceIHEBHOHM xu3Hu. [IpaBuna Oe3omacHOM pabOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITBCKOE XO3SMCTBO. XUMUSA B
MIPOMBIIUIEHHOCTH. XUMHS M JHEPreTHKa: MPUPOIHBIH U MOMYTHBIA HeTAHOM
rasbl, X COCTaB U ucnoib3oBaHue. CoctaB HeTH U e€ mepepaboTka (IPUPOIHbIE

WCTOYHUKH yTIIEBOIOPOJIOB)

4.3

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKpYKalolled cpenbl U €ro
nocneacteus. Oxpana runapochepsl, mouBbl, arMochepsl, GIopel u ¢GayHBI OT
XUMHYECKOro 3arpsisHeHus. [IpobOiema OTXO0AOB W TOOOYHBIX MPOIYKTOB.

AJ'H)TepHaTI/IBHI)Ie HUCTOYHHUKU DHEPTHUU




O6HII/IG MNpEACTABICHUA O IPOMBIINIICHHBIX crocodax MOJIYUCHHUSA XUMHNYCCKHUX

BEILIECTB (HA IpPUMEpPE MPOU3BOJICTBA aMMHaKa, CEPHOW KHUCIOTHI). UY€pHas u

4.4 uBerHas  Merawrypruss.  Crekio M CWIMKarHas  IPOMBIIUIEHHOCTD.
[IpombiiienHas  opranuueckas  xumus.  CpIpp€  UIsI  OpraHUYECKOH
IIPOMBILIICHHOCTH

5 Tunsl pacu€THBIX 3a1a4
51 Pacuétsl Macchl BeliecTBa minM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
" | BemecTBa, Macce MM 00BEMY OJHOTO H3 YUACTBYIOIIUX B PEAKIIHH BEIIECTB

5.2 Pacuérel TerioBoro ¢ dexra peaknum

5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MIPU XUMHUYECKHX PEAKIUIX

5.4 Pacuérsr macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKLINH, €CIIH

' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérsl MaccoBoii niM 00BEMHOM JJOIM BBIXO/1a IPOYKTa PEAKIIUU OT
| TEOpEeTHYECKH BO3MOXKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIINH, €CITH
5.6 | oHO U3 BEIIECTB IaHO B BHIE PACTBOPA C ONMPEICIEHHON MACCOBOM H0Jei
PacTBOPEHHOIO BEIlECTBA
57 Pacuérsl ¢ ncronb3oBaHUEM MOHATHH «MaccoBas J0JIs», «MOJISIpHAsI
" | KOHLIGHTPAILHS, «PACTBOPUMOCTh
Haxoxnenne MoaeKkysipHO# (opMyIibl OpraHn4ecKoro BEeLIecTBa Mo ero
5.8 | IIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIMX B €r0 COCTAB, WU 10

IPOAYKTaM CrOpaHus




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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