


IHOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamMma Mo XMMHH Ha YPOBHE CpeaHEero oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
(dbenepanpHOI 00pazoBaTEILHON MPOTrPaMMBbI CpEeHETO o0111eTO
obpazosanua(DOIl COO), npenacrasineHdsix B OeaepaabHOM TOCYIAPCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOTO TIpeaMeTa «XWMHS» B 00pa30BaTEeNIbHBIX OpraHm3anusiax Poccuiickoi
denepanuu, peaU3ylOIMIUX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPaMMbl, U
OCHOBHBIX ToJiokeHui «Crtparerud pa3BuTvs BocnuTaHus B Poccuiickoit
Oenepanmu Ha miepuon a0 2025 roma» (Pacmopsixenuwe [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMUS Ha YpOBHE YTIyOJEHHOTO W3YUYCHHS 3aHWMAET BAXKHOE MECTO B
CHCTEME €CTECTBEHHO-HAayuHOro oOpa3oBanusa yuammxca 10-11  kmaccos.
N3yuenne mnpemMera, peanusyeMoe B YCIOBHIX — aud¢epeHIIMPOBAHHOIO,
npoduieHOTO 00yYeHMs, TpU3BAaHO oOOecTeunTh O0OMEe00pa3OBATEBHYI0 |
OOIMEKYIBTYPHYIO TOATOTOBKY BBITYCKHUKOB TIKOJIBI, HEOOXOAUMYIO JUISA
ajanTanuy UX K OBICTPO MEHSIOMUMCS YCJIOBHASM XH3HU B COIUYME, a TAKKE JUTSA
MPOIOJDKEHU OOYUYeHHUSI B OpPTaHM3AIMAX MPOodecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSA ABJISICTCA OTHOW U3 TPHOPUTETHBIX TUCITUTLIVH.,

B nporpamme 10 XWMHM Ha3HAUCHHWE TIPEAMETa «XHUMHS) TOIydaeT
noAPOOHYI0  WHTEPIPETAIMIO B COOTBETCTBHM C  OCHOBOTIOJIAratOIIAMH
nonoxkenuamu OI'OC COO o B3auMOOOYCIOBJICHHOCTH II€JE€H, coAep:KaHu4,
pe3ynbTaToB OO0yueHWs W TpeOOBaHWH K YPOBHIO TOATOTOBKH BBITTYCKHUKOB.
CBUAETETHLCTBOM TOMY SIBJISIFOTCSA CIICAYIONINAE BBITIONHIEMBIC MPOTPAMMOM TI0
XUMUHU QYyHKIIAH:

o WHG(POPMAITMOHHO-METOANYECKAS, peaau3anua KOTOpoH obecrneunBacT
MOJIyYCHUE TIPEACTaBIICHUA O IENAX, COACPKAHWHW, OOIEeH CTpaTeruu
o0ydeHHs, BOCTUTAHUS W Pa3BUTHS 00YUAIONTUXCS CPEACTBAMH TIPEIMETA,
HU3y4aeMoOro B paMKax KOHKPETHOTO MPOQUJIS,

e OPraHM3AIMOHHO-TUTAHUPYIOIIAS, KOTOpas MpeayCMaTpPUBacT
OTIPEICIICHUE: TIPUHIIATIOB CTPYKTYPUPOBAHUSA W TOCIEIOBATEIIHHOCTH
HU3ydeHHUsT YUeOHOTO MaTepuajia, KOJWYECTBEHHBIX M KAueCTBEHHBIX €T0
XaPaKTEPUCTUK, TOAX00B K (HOPMHPOBAHHUIO COJCPKATECIHHON OCHOBBI
KOHTPOJII W OIEHKH 00pa30BaTENbHBIX JOCTIKCHUN OO0YyJarommuxcsi B
paMKax HWTOTOBOH arTecTalud B (OpPME €IMHOTO TOCYJApPCTBEHHOTO
AK3aMeHa TI0 XUMUH.

IIporpamma st yriiyOnéHHOT O U3yUCHUA XUMUU



e YCTAHABJMBACT WHBAPUAHTHOE MPEAMETHOE COJEpkKaHue, 00A3aTEIbHOE
JUIST W3YYeHWS B pPaMKax OTACIBHBIX TpoQuiield, NpeaycMaTpUuBacT
pacrpeaeneHue W CTPYKTYPUPOBAHUE €ro MO KjIaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUAM/pa3/ienam Kypca,

e aéT MPUMEPHOE pacCMpe/iCiCHUE YUe€OHOTO BPEMEHHU, PEKOMEHAYEMOTO
JUISl U3YUYEHUA OTAECIbHBIX TEM;

e TMPEAJlara€T NPUMEPHYID TMOCAEAOBATEIBHOCTh H3YUYCHHS  y4eOHOTO
Marepuaja ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKITPEAMETHBIX CBA3EH,

e AT METOJUUYECKYIO MHTEPIPETALNIO LEIEH U 3a/1a4 U3yUYEHHUA MpeaMeTa
Ha yriiyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUA, COASPKATEIBHOM XapaKTEPUCTUKH
IJIAHUPYEMBIX  PE3YJbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBareabHOU
MpOrpaMMBbl CPEIIHETO o0111eTO 00pazoBaHuA (JITYHOCTHBIX,
METaAMpPEeAMETHBIX, TIPEIMETHBIX), a TaKXe C y4éTOM OCHOBHBIX BHJIOB
yueOHO-TO3HABATENbHBIX  JCHCTBUH  OOy4arolleroca 1o  OCBOCHUIO
COJICpKaHMS MPEAMETA.

ITo BceM Ha3BaHHBIM MO3ULKAM B MPOrpaMMe MO XUMHUH MPEAyCMOTPEHA
MPEEMCTBEHHOCTh C OOYYEHHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpa3oBaHuA. 3a mOpeaeiIaMH  YCTAaHOBJEHHOM MPOrpaMMOM MO  XUMHH
o0s3aTeNnbHON (MHBAPUAHTHOW) COCTABJISMIONIEH COACpKaHUA yueOHOTO TpeaMeTa
«Xumug» ocTaéTca BO3MOXXHOCTh BbIOOpAa €ro BApUATHBHOW COCTABJISIOIICH,
KOTOpas JIOJI’KHA OMPEAENAThCA B COOTBETCTBUM C HAMPABJICHUEM KOHKPETHOTO
npoduis 00yueHus.

B cootBercTBMM ¢ koHuentyajabHbIMH TosioxkeHusmu OI'OC COO o
HAa3HAYEHUU TpPeAMETOB 0a30BOro u ymIyONEHHOrO YpPOBHEH B CHUCTEME
maddepenmpoBanHoro 00yUeHHMS Ha ypPOBHE cpeaHero odmero oOpa3oBaHHS
XUMHA Ha YPOBHE YINIYOJIEHHOrO HW3YyUCHHUS HAMpaBJieH Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCAEAYIOIIMM  3TanoM  MOJYYEHUS  XUMHUYECKOTO
0o0pa3oBaHuA B paMKaxXx M3YUYEHUS CHCUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUTIIAH B By3aX M OPTaHU3AIUAX CPEAHETO MPOodheCcCHOHATBEHOTO
oOpazoBaHua. B »Toil CBsA3M u3yueHHe npeaMera «XUMHUA» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HA  pacliupeHue ¢ ymiyOJeHHE TEOPETHUECKONW U
MPAKTUIECKON MOATOTOBKH OOYYalOIUXCsl, BEIOPABIIAX OMPEACIEHHBIA MPOdHUITh
00y4YeHHUA, B TOM YHCJIC C MEPCIEKTUBOMN MOCIEAYIONICTO MOJIYUCHHUS XUMUYECKOTO
oOpa3oBaHuA B opranuzanusax nmpodeccruonaasuoro oopazosanus. Hapsmay ¢ stum,
B cBete TpeboBanuit ®I'OC COO k mIaHUPyEeMbIM pe3yJbTaTaM OCBOCHUS
(dbenepanpHOli  00pa30BaTENBHON MPOTPAMMBI CPEAHETO 00Imero oOpa3oBaHMS
U3yueHue npeaMera «XuMHUsS» OPUEHTUPOBAHO TAKXKE HAa pEIICHUE 334au



BOCITUTAHUSA W COIMAILHOTO Pa3BUTHs OOydaromuxcs, Ha (OPMHUPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUM, YMECHHH palMoOHAIM3aNNK y4eOHOTO Tpyaa u
0000IIEHHBIX  CIMOCOOOB  ACATEIBHOCTH, MMEIONUX  MEKIUCIIUIUIMHAPHBIN,
HAJMPEAMETHBIN XapaKTED.

CocTaBasionumMu mpeaMeTa « XUMHES» Ha YPOBHE YIUIYOJIIEHHOTO HM3yUCHUS
ABJISAIOTCS  yruIyOnéHHble Kypchl — «Opranuueckas xumuay u  «OOmas wu
HeopraHuveckas xumus». [lpu onpeneneHny moaxoma0B K 0TOOPY W CTPYKTYPHOM
OpraHu3alid COACPXKAHUSA STUX KypCOB B MPOrpaMMe IO XWUMHH 332 OCHOBY
npuHAThl nojioxkeHuss OI'OC COO o pazaumumsax 0a30BOro M yriyoJIEHHOTO
YPOBHEN U3YUECHUS TIPEIMETA.

OcHoBY cogaep:kaHusi KypcoB «Opranudeckas xumusa» u «OOwmas wu
HEOPTaHWYECKAss XWMHSI» COCTaBIIIET COBOKYMHOCTh TPEIMETHBIX 3HAHUA U
YMEHHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YUCHHS MpEaMera. JTa CUCTEMA
3HAHUW TMOJNY4YaeT OMNPEACNEHHOE TEOPETUUECKOE JIOMOJIHEHUE, MO3BOJISIIOLIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJBIHA 00BEM  (PAKTOIOTHUECKOTO
marepuaia. Tak, Ha yrayOJEéHHOM YpOBHE HW3YUEHHS NpeAMeTa oOecrnedyeHa
BO3MOXXHOCTh 3HAQUHATEIBHOTO YyBENMWUYEHHUS OO0bEMA 3HAHWA O XUMHUYECKHUX
3JIEMEHTAaX M CBOMCTBAX MX COCAMHEHUW HA OCHOBE PACLIMPEHUA WU YIIIyOJICHUS
MPEJCTABJICHUA O CTPOCHHMM BEIIECTBA, XMMHUECKON CBS3M U 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKITUH, pACCMATPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKONH KHHETUKH
U TepMOAMHAMUKW. M3ydyeHume mnepuoanueckoro 3akoHa u llepuomnmueckoi
CUCTEMBI ~ XMMHUECKHX  DJIEMEHTOB O0a3upyercss  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHWYECKUAX MPEACTABJICHUSIX O CTPOCHUHM aTOMa. XUMWYECKas CBS3b
OOBSACHACTCS ¢ TOUKH 3PEHUS YHEPTETHUCCKAX U3MEHEHUH MpH €€ 00pa30BaHUU H
pa3pyllIeHUH, a TAKXKE C TOUKU 3PEHUS MEXAHU3MOB €€ oOpa3oBaHus. M3yueHue
TAIIOB  pPEaKIMi  AOomojHsAeTCS  (OpMHpOBAaHMEM  TPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOLIECCAX U JICKTPOJIM3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce oprannueckodi XMMHHM TIPH PACCMOTPEHUH PEAKIMOHHON CIIOCOOHOCTH
COCIMHECHUN yAeNsAeTca 0co00e BHUMAHWE BOMPOcaM 00 AIEKTPOHHBIX d(pdeKTax,
O B3aUMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX M MEXaHW3MaX PEaKInH.

Ocoboe 3HaueHWe HWMEET TO, YTO HA COJIEPKAHUE KYpPCOB XUMUH
yrayOa€HHOTO YPOBHS U3YUCHHS T KIIACCOB OMPEACIEHHOTO PO (TJIaBHBIM
0o0pa3oM Ha WX CTIPYKTYpy MW XapakTep JOMOJHEHHWM K OOIel cucreme
MIPEIMETHBIX 3HAHWH ) OKA3bIBAIOT BIIMSHUE CMEXKHBIC TTPeAMETHI. Tak, Hampumep,
B COJCPKaHWH TPEAMETA IS KJIACCOB XUMHUKO-(HU3UUecKoro mpodisi OOJbIINoe
3HaUeHWE OYIyT MMETh AJIEMEHTH yueOHOTO MaTepmania mo obmed xumun. [Ipn
M3YUEHUM TIPEAMETAa B JAHHOM CJIydae akIEeHT OyJeT clAeflaH Ha OOUIHOCTh
METOJIOB TO3HAHMSI, OOIMHOCTh 3aKOHOB M TEOPWUH B XUMUHU W B (PU3HKE: aTOMHO-
MOJICKYJIApHAs TeOpHs (MOJCKYJsIpHAs Teopus B (DU3HUKE), 3aKOHBI COXPAHEHUS



MAacCChl W DHEPruU, 3aKOHbl TEPMOJMHAMMKH, 3JIEKTPOJIM3a, NPEACTABICHUA O
CTPOCHUH BELIECTB U APYTOE.

B TO0 xe BpeMsa B coAecpKaHWM TNpeaAMETa Uil KJIACCOB XHMUKO-
ononoruueckoro mpoduiia OoNbIMKA yACAbHBIN BeCc OyIeT UMETh OpraHuYecKas
xumuda. B 3ToM ciaydae mpeaocTaBiseTca  BO3MOXKHOCTh i OoJiee
O0CTOATEJIBHOTO  PAaCCMOTPEHUS XMMHUECKOHW  OpraHu3allud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBbI, B COCTAB KOTOPOHM BXOAAT, K MPUMEPY, TaKHE
CTPYKTYPHbIE KOMIIOHEHTbI, KaK JIMOUJbI, OCJIKH, YIJIEBOABI, HYKIECHHOBBIC
KUCJIOTHL U Apyrue. llpm 3TOM 3HAHWA O COCTAaBE M CBOMCTBAX MPEACTABUTEICH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIY>KAaT OCHOBOW ISl W3YUYCHUS
CYITHOCTH MPOTIECCOB (POTOCHHTE3Q, NBIXAHMS, TINIICBAPEHNUA.

B muane ¢QopmupoBaHms OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
OOIlIEHAYYHBIX METOJOB NTO3HAHUS U OMbITA MPAKTUUYECKOTO MPUMEHEHUA HAYUHbBIX
3HAHUW H3yUCHUE MpeaMeTa «XuMuA» Ha YriIyOJEHHOM YPOBHE OCHOBAHO Ha
MEKIPEIMETHBIX CBI34X € YUYCOHBIMM MPEAMETAMU, BXOJAIIMMH B COCTaB
npeaMeTHbix obnacteli «EcTrecTBeHHO-HAyuHble NpeaMeTs», «Maremartuka u
uHdopmaTrka» u «Pycckuii s3bIK 1 TUTEpATYpay.

[Ipu wu3ydeHum ydeOHOro mnpeAMETa «XHUMHSA» Ha YIIyOJIEHHOM YpPOBHE
TaKKe, KaKk Ha YPOBHE OCHOBHOTO M CpPeAHETO o0mmero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7aueii IEPBOCTEIICHHOW 3HAYUMOCTH SABJISIETCS (POPMUPOBAHUE OCHOB
HAyKH XHUMHUK KakK oO0O0JJaCTM COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Pemenne
3TOW 3a7auuM Ha YIJyOJEHHOM YPOBHE HW3YUCHHUS TMpPEAMETa MPEAnoaaract
peanru3arI0 TaKuX LENICH, KaK:

o (opmMupoBaHWE TPEACTABICHWN: O MaTepUAIbHOM EIUHCTBE MUPAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH ABJICHHUI MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHbIX HAayK W €€ Beaylled pojad B 00eCHeueHUH
YCTOMUMBOTO  Pa3BUTHS  4YEJIOBEUECTBA: B  PEUIEHUH  MpodJieM
AKOJIOTUUYECKOM, SHEPreTHYECKON M MHUILECBON O€30MaCHOCTH, B Pa3BUTUU
MEIMLMHBI, CO3/JaHUN HOBBIX MATEPHAJIOB, HOBBIX UICTOYHUKOB YHEPTHUU, B
o0ecrieueHn PanroOHAIBHOTO TPUPOOTOIL30BaHMs, B (POPMUPOBAHHH
MHUPOBO33PEHUA U OOIIEH KyJIbTypbl YEJIOBEKA, a TAKKE HKOJIOTHUYECKHU
000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 3J0POBbIO U MMPUPOJHOMN CpEE;

e OCBOCHHE CHCTEMBl 3HAHWUM, JIEKAIIMX B OCHOBE XUMHUUYECKOH
COCTaBIISIFOIICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa: (yHAAMEHTATBHBIX
MOHATAM, 3aKOHOB W TEOPUM XUMHHU, COBPEMEHHBIX IMPEACTABIEHUN O
CTPOCHWH BEIIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJIIDHOM,  HAJAMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMUUYECKUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMAaX, 00 00IInX
HAYYHBIX TPUHIUIIAX XUMHUYECKOTO MTPOU3BOICTBA,

dbopmupoBaHue y 00yYaromuXCcst OCO3HAHHOTO MOHUMAaHUSI
BOCTPeOOBAHHOCTH CHCTEMHBIX XWMHYECKHUX 3HAHUN i OOBACHEHHUS
KITFOUEBBIX HMJCH W MPOOJIEM COBPEMEHHOW XUMMH, JJI1 OOBACHEHUS H
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBCHHO-HAYYHYIO MPHPOIY,
IPaMOTHOT'O PEIISHUS MPOOJIEM, CBA3aHHBIX ¢ XMMHUEH, MPOrHO3UPOBAHHUS,
aHaJIW3a ¥ OICHKH C MO3UIIAHN YKOJOrHIeCcKoi 0€30MacHOCTH MOCIeACTBAM
OBITOBOW W MPOU3BOJICTBEHHON JCATEIBHOCTH YEJOBEKA, CBA3AHHON C
XUMHYECKUM  MPOM3BOACTBOM, HCIIOJIb30BaHMEM M IepepaboTKoH
BEIIICCTB;

yriyOjaeHue  MPEACTaBICHUW O  HAyyHbBIX  METOAax  IMO3HaHMS,
HEOOXOAUMBIX i1 MPUOOPETCHUSA YMEHUH OPHEHTHPOBATHCA B MHPE
BEIIECTB M OOBSCHEHHS XWMHWUECKHUX SBJICHHM, HMEIOIMMX MECTO B
MPUPOJIC, B MPAKTHUYECKON NEATCIIBHOCTH W NOBCEAHCBHOM KU3HU.

B mnnaHe peanuzanuu MEPBOOUEPEHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(yHKIMHA TIEOCTHOW CHCTEMBI CpPeaHEero oOIero oOpa3oBaHUs MPHU N3YUCHUH
npeaMera «XUMHUS» HA  YIIyOJIEHHOM  YPOBHE OCOOYI0  aKTyaJlbHOCTh
MPUOOPETAIOT TAKKE LIEJIH U 3a]1a4H, KaK:

BOCMIMTAHWE YOCKIEHHOCTH B TMO3HABAEMOCTH SABJICHUM TPUPOIBI,
YBOXEHUS K TPOIECCY TBOpPUYECTBA B 0O0JACTH TEOPETHUECKUX U
MIPUKIIAIHBIX HCCICAOBAaHHUM B XWUMUHW, (POPMHpPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,

Pa3BUTHE MOTHBAIIMM K OOYUCHHI0O W TIO3HAHWIO, CHOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIMTAHWID  HAa  OCHOBE  YCBOCHHA
00IIIeUETOBEUECKUX IIEHHOCTEH,

Pa3BUTHE TTO3HABATEBHBIX HHTEPECOB, MHTEIICKTYaIbHBIX W TBOPUECKUX
crocoOHOCTeH oOydarommxcs, (OpPMHPOBAaHHE Y HHUX CO3HATEIBHOTO
OTHOIIICHHWS K CaMOoOOpa30BaHHI0O M HEMPEPHIBHOMY OOpa3OBaHHUIO Kak
YCJIOBHIO YCHCITHOM MPoh)eCCHOHATPHOM M OOIIECTBEHHOM IEATCIIEHOCTH,
OTBETCTBEHHOTO OTHOIICHUA K CBOEMY 370POBBIO U MOTPEOHOCTH B
3710pOBOM 00pa3e KU3HHU,

dbopMupoBaHWE YMEHHH M HABBIKOB Pa3yMHOTO IPHPOIONOJIB30BAHMS,
Pa3BUTHE PKOJIOTHUUECKON KYJIbTYPbl, TPUOOPETEHHUE OIbITA OOIIECTBEHHO-
MOJIE3HOU HKOJIOTUUECKOM JICATEITbHOCTH.

O6mree ynCIIO 9acoB, MPEAYCMOTPESHHBIX I U3YUCHHUS XUMHH HA yriayOJeHHOM
YpPOBHE cpeaHero oOimero odpazoBanus, cocrapiger 204 gacos: B 10 kimacce —
102 yvaca (3 yaca B Heaenmto), B 11 kimacce — 102 vaca (3 gaca B HeAemo).



COJAEPKXAHUE OBYUEHUA
10 KUIACC

OPI'AHUYECKASA XUMUS

Teopernueckye 0CHOBbI 0PraHUYeCKOil XMMHUIL

[Ipenmer W 3HAUECHWE  OPraHUYECKOW XUMHUHU, MPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSTUHECHUI.

OJIEKTPOHHOE CTPOCHHME aTOMa YIJIEPOJia: OCHOBHOE U BO30YKAEHHOE
COCTOSIHMA. BaJieHTHbIE BO3MOXHOCTH aToMa YIJIEpoJia. XHUMHUUYECKasd CBSA3b B
OPraHWYECKUX COCAUHEHUAX. Tumbl ruOpUAM3alMK  aTOMHBIX OpOuTaneit
yraepoaa. Mexann3mbl 0O0pa3oBaHus KOBAJICHTHOH CBs3HM (OOMEHHBIN W JOHOPHO-
aKIenToOpHbIH). THIBI TEPEKPHIBAHWA AaTOMHBIX OpOWTANECH, G- H T-CBS3M.
OnunapHas, nBOWHAs W TpoiHas cBA3b. CnocoObl pa3pbiBa CBA3EH B MOJIEKYJIax
opranudeckux BemecTB. [lonsTHe o cBOOOMHOM pamukane, Hykieodwie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHuueckux coeauHenuit A.M. bytnepoBa u
COBPEMEHHBIE MTPEACTABJCHUSA O CTPYKTYPE MOJIEKYJ. 3HAUCHUE TCOPUU CTPOCHUS
OPraHWYeCKUX COeAuHEeHWH. MoJeKkyasapHbie W CTPYKTYpPHBIE  (hOPMYJIBIL.
CrpykrypHbie  ¢GOpMysBl  Pa3IUYHBIX BHUAOB. Ppa3BEPHYTas, COKpaIéHHas,
ckesieTHas. M3omepus. Buabl H30MEpUM: CTPYKTypHasi, MNPOCTPAHCTBECHHAS.
OnexktpoHHbIe YDPEKTH B MOJIEKyIaX OPraHWMYECKAX COCTUHCHUN (WHITyKTHBHBIN
U ME30MEPHBIN (D PEKTHI).

[IpeacraBnenre o KiIaccU(UKAIMKM OPraHWUYECKWX BemiecTB. [loHsTHE O
dbynknmronanpHoM rpymme. ['omomorus. ["'omomornueckue psamsl. Crucremarnyeckas
HOMeHKIaTypa opranuueckux coemuHeHuit (IUPAC) u TpuBuManbHbIE Ha3BaHWS
OTAEJIbHBIX MPEACTABUTETIEH.

OcobeHHOCTH W KiTacCH(UKAIMS OPraHUYCCKUX peakimii. OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHM B OPTaHUUYECKON XUMUU.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUCHHS BEIIECTB W HMX MPEBPALICHUN:
O3HAKOMJICHHE ¢ OOpa3llaMyd OPraHWYECKUX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OMbITHl MO MPEBPALICHUID OPTraHUYECKUX BEIIECTB MPU HArpeBaHUH
(aBneHre, OOYTJMBAaHWE W TOPEHHE), KOHCTPYMPOBAHWUE MOJECICH MOJEKY
OpPraHWYECKUX BEIIECTB.

YrueBoaopoasil.

Anxanbl. ["'oMoorrueckuii psa ankaHoB, oOmas ¢GopMysia, HOMEHKIATypa 1
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ AIKAHOB, SP -
rudbpuan3anvsa aTOMHBIX OpOWTaneil yrieponaa, o-cBsi3b. DU3NUECKUE CBOWMCTBA
AJIKQHOB.



XUMHUUECKHAE CBONCTBA AQJIKAHOB: PEAKIUMU 3aMEIICHUS, W30MEPU3ALINH,
JETAIPUPOBAHNS, TIUKIN3AIAN, MAPOJIN3a, KPEeKUHTa, TopeHus. [Ipencrasnenne o
MEXaHU3ME PEAKINH PaAUKAILHOTO 3aMEILCHMUS.

Haxoxnenue B npupoae. CnocoObl MOJYyUYSHUS U TPUMEHECHHUE AJIKAHOB.

Huxnoankanbel. O6mas dopmyiia, HOMEHKIarypa U uzoMmepus. OCOOCHHOCTH
CTPOCHUS ¥ XWUMHYECKHX CBOHUCTB ManblX (IUKIOMPONAH, MHKIO0yTaH) |
OOBIYHBIX (LMKJIONIEHTAH, MKIOTEKCAaH) HMUKJIOATIKaHOB. CrocoObl MOMYUYEHUS U
MPUMEHEHUE IIUKIJIOATIKAHOB.

Ankensl. ["'omonornueckuii paa ajakeHOB, o0mas ¢Gopmyia, HOMEHKIATypa.
DNEKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AJKCHOB, Sp -
rudpuan3anva aroOMHbBIX OpOuTaied yriepona, o- U 7m-cBsa3u. CTpykTypHas u
reomeTpuyeckas (Uuc-TpaHc-) uzomepus. Du3MuecKkue CBOWCTBA AJIKEHOB.
XHAMHUUECKHAE CBOMCTBA: PEaKLUMKM MPUCOCAUHEHUS, 3aMEIICHUSA B (-MOJIOKEHUE
Py JBOWHOHN CBsA3M, MojuMepu3anuu u okuciieHusa. [lpasuino MapkoBHHKOBA.
KaduecTBeHHbIE peakiiy Ha ABOWHYIO CBA3b. CIOCOOBI TIOMyUYCHHS] W TPUMEHEHUE
AJIKEHOB.

Anxanvensl. Knaccudukarus ankaaueHoB (CONPKEHHBIE, W30JMPOBAHHBIC,
kymynuposanusie). OCOOCHHOCTH IEKTPOHHOTO CTPOSHUS U XUMHUYECKUX CBOWCTB
CONMpPsDKEHHBIX  aueHoB, 1,2- wu 1 4-npucoenunenue. Ilommmepusanus
COMPsDKEHHBIX AUeHOB. CrOCOOBI TIOJTyUCHUS W IPUMEHEHNE aTKaIUCHOB.

Anxkunasl. ['oMooTHUEeCKHM P aTKHHOB, o0mas (GopMyia, HOMEHKIATypa 1
MU30MEpHs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKMHOB, Sp-
rudpuan3alra aToMHbIX opOuTajed yriepona. Ou3nueckue CBOMCTBA AJIKUHOB.
XVAMWYECKHE  CBOWCTBA:  PEAKIMKM  TPHUCOSAVMHECHHS,  JAMCPH3AIHMA U
TPUMEPH3AITIH, OKUCIICHUS. KHCTOTHBIE CBOMCTBA aJIKHHOB, MMEIOIIMX KOHIIEBYIO
TPONHYIO CBA3b. KauecTBEHHBIE PeaKIMK HAa TPOUHYIO CBsI3b. CIOCOOBI MOJYUCHUS
¥ IPUMECHCHHE AJIKUHOB.

ApomMaTuueckue yrieBomopoasl (apensl). ['oMmojorndeckwii psij apeHoB,
obmmas opMyiia, HOMEHKIIATypa U W30MEpHs. DIEKTPOHHOE W TIPOCTPAHCTBEHHOE
CTPOCHHME MOJIEKYJIbl OeH30Jia. (DU3MYECKHE CBOMCTBA apeHOB. XUMHUUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIUK 3aMEIICHUSA B OEH30JIbHOM KOJIbLIE U
VIJICBOJOPOJAHOM paAUKaJe, PeaKuu MNPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oenzomna. IIpeacraBnenue 00 OpPUEHTUPYIOIMIEM JICHCTBMH 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE HAa TMPUMEPE QJIKWJIbHBIX PAJUKAIOB, KapOOKCHJIBHOM,
TUAPOKCUJIBHOM, aMWUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. (OcoOEHHOCTH
XUMUUYECKUX CBOUCTB cTupoa. [lonumepusaius cruposia. CnocoObl MOyYeHud U
MPUMEHEHUE aPOMATUUYECKHUX YIJIEBOJIOPOIOB.

[Tpupoausiii Ta3. [lonytHeie HedTsHBIC Ta3sl. HedTh 1 €€ mpoucxoxkacHHE.
Kamennsiii yrojmbp u mpoaykTel ero nepepadotku. CrmocoOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKWHT (TEPMHUUCCKUH, KATATMTUUYCCKHA), PUDOPMHUHT, MHPOIH3.
[TponyxTel mepepaboTku HEDTH, UX TPUMEHCHHUE B IPOMBITIUICHHOCTH U B OBITY.

['eneTndeckas CBA3b MEXKAY PA3TUIHBIMU KJIACCAMH YTIICBOAOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJIOTCHIPOW3BOHBIX YTJIEBOIOPOAOB. Peakmmm
3aMEIICHHS] TaJlOTeHa Ha THUAPOKCOTPYNIY, HUTPOTPYNIy, IHAHOTPYIITY,
amuHOTpymiy. JleficTBue Ha TallOTCHIPOWU3BOIHBIE BOJHOTO MW CIUPTOBOTO
pacTBOpa MIEmoun. B3auMoAeHCTBHE MUTANOTCHAIKAHOB ¢ MAarHUEM W IUHKOM.
[TonsaTue 0 METAJIJIOOPraHUYECKUX COEIMHEHUSIX. Hcnonws3oBanune
TaJIOTCHIPOU3BOHBIX ~ YTJIEBOAOPOMOB B OBITY, TEXHWKE W TIPH CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCMEPUMEHTATBHBIC METOJbl HW3YUCHHS BEIIECTB W WX MPEBPAICHUIA:
nu3ydeHue (PU3NUECKUX CBOWCTB YTJIEBOIOPOJOB (PaCTBOPUMOCTD), KQaueCTBEHHBIX
peaknuii YTrJIeBOJOPOJOB PA3IMUHBIX KIAcCOB (oOeciBeynMBaHWE OPOMHOW WA
WOJHOW BOJBI, pacTBOpa TMEpPMaHTaHaTa Kajus, B3aWMOJCHCTBUE alleTHIICHA C
aMMUaYHBIM pacTBopoM okcmma cepeOpa(l)), kauecTBeHHOE OOHaApYXKEHHE
yraepoJa ¥ BOAOPOJAa B OPTraHMUECKWX BEIIECTBAX, TOJYUCHHE STWJICHA W
HU3YUYCHUE €ro CBOWCTB, O3HakKoMyieHHE ¢ kojutekimamu «Hedts» u «Yromby, ¢
oOpasllaM  TUTACTMAcC, KaydyKOB W PE3WHBI, MOJEIUPOBAHUE MOJIEKYJ
YTAEBOAOPOIOB U TAIOTCHIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxaiue opraHudecKye coeTuHeHHs.

[Ipenenvuabie ogHOATOMHBIE CcnUPTHl. CTpoeHHWE MOJICKYJl (HAa mpuUMepe
METaHOJIa W 9TaHona). [omonormueckuit psanm, oOmas dopmyna, H30MEpHs,
HOMEHKJIaTypa ® kinaccudukamms. Ousudeckne CBOHWCTBA  MPEICITBHBIX
OJTHOATOMHBIX CHHUPTOB. BoMoOpoaHble CBSI3W MEXIY MOJICKYJIAMH CIHPTOB.
XVAMHAYECKHE CBOWCTBA. PEAKIMHM 3aMEIICHUSA, JCTHApPATAlANA, OKHUCICHUA,
B3aMMOJICHCTBHE C  OPraHWYECKUMH W  HEOPTaHWYECKUMH  KHCIIOTaMH.
KadectBennas peaknysa Ha OJHOATOMHBIE CIUPTHI. JleficTBHe 3TaHOA M MEeTaHOJIa
Ha opraam3Mm uejoBeka. CmocoObl TOJYyUeHWS W TPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[Tpocteie >¢upsr, HOMEHKIaTYpa U m3oMepusa. OCOOCHHOCTH (PU3NUECKAX U
XMMHUYECKUX CBOUCTB.

MHoroaroMHbIe COUPTHl — ATWICHTJIMKONh W TIWICpUH. DU3HUecKue W
XUMHUYECCKHE CBOWCTBA. PEAKITUN 3aMENICHUS, B3AaMMOICHCTBHE C OPTaHMUCCKUMU
U HEOPTraHWYECKUMH KHCJIOTAMH, KAa4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIC
cupthl. [IpencraBmenre 0 MEXaHM3ME PEAKIUNA HYKICO(PUIHHOTO 3aMEIICHHS.
JleiictBue Ha opraHu3Mm uenoBeka. CnocoObl MOMYYEHHUS] U MPUMECHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJCKYJBI, B3aMMHOE BIWAHHE THAPOKCOTPYIIBI H
O6eHzonpHOTO siapa. Pusmueckue cpoiicTBa ¢eHoma. OCOOCHHOCTH XHUMHYECCKHUX



cBoiictB ¢eHoma. KauecTBenHbie peaknmm Ha ¢eHoNM. TokcHUHOCTH (peHoda.
Crnioco6s1 moydenus u npuMenenne penosa. GenondopmanbaeruaHas cMoa.

KapOonwibHbIE COETMHECHUS — aTbJETHIBI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWUJILHOW TPYMIIBL. [ OMOJIOTHUECKHE PSAABI ATbJICTHAOB W KETOHOB, OOIas
dbopmyna, m3omMepuss W HOMEHKIarypa. (Du3mueckwe CBONCTBA albICTHAOB H
KETOHOB. XWMHWYECKHE  CBOWCTBA  QIBJICTHAOB W  KETOHOB.  PEAKITHH
npucoenuaenra. OKHUCIICHUE aibJICTHI0B, KAUECTBEHHBIC PEAKIIMA HA AJThJICTH/IH.
CrocoObl TOJTyUeHUS W IPUMEHEHWE aIbJACTHIOB U KETOHOB.

OIHOOCHOBHBIE TIPEACIbHbIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUA
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus u HOMeHKaTypa. Ou3nueckune cBOMCTBa
OJTHOOCHOBHBIX TIPEACIBHBIX KAapOOHOBBIX KHCJIOT. BOMOpOIHBIE CBSI3M MEXKITY
MOJICKYJIaMHA KapOOHOBBIX KHCIIOT. XUMHUYECKHAE CBOHMCTBA. KUCIIOTHBIE CBOMCTBA,
peaknus HTepuUKaAIN, PEaKmuh C YYaCTHEM YTIIEBOJOPOJAHOTO paavKaa.
OcoOCeHHOCTH CBOWCTB MYpaBbHHOW KHCIOTHL. [loHSATHE O TNPOW3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3¢upax. MHuorooOpasne KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HEMPEICIBHBIX W aPOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKapOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KHUCIIOT. [IpencTaBureny BhICIIIAX
KapOOHOBBIX KHCIJIOT. CTCAapPUHOBAs, MAJIbMUTHHOBAS, OJICUHOBASA, JUHOJIEEAS,
JuHoNen08as KACA0Thl. CriocoObl MOyUSHUS U MPUMEHEHUE KapOOHOBBIX KHCTIOT.

Cnoxnbie »>¢upsl. ['omomoruueckuit psan, obmas Qopmyna, w3oMepus H
HOMEHKJIaTypa. DPH3NUECKHe W XUMUYECKAC CBOWCTBA. THUIAPOJW3 B KUCIOW W
IIECJIOYHOU CpeIe.

Kupsi. Ctpoenne, pruznuecKkue W XUMUUIESCKHAE CBOMCTBA KUPOB: THAPOIU3 B
KHUCJION U 11es10uHOoM cpene. OcOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HEMPECITbHBIX KXKUPHBIX KUCIOT. JKUpBI B mpupoIe.

Mpb1T4 KaK COMTK BRICIIMX KapOOHOBBIX KHUCJIOT, WX MOIOIIIEE IEHCTBHE.

O6mas xapaktepucTrka yrieBoaoB. Kinaccudukamnms yrieBoaos (MOHO-, TH-
W Tojucaxapusl). MoHocaxapuabl: TIOK03a, (pPyKTO3a, rajakrosa, pubosa,
ne3okcuprbo3a. OU3NdecKne CBOWCTBA M HaxOoXKAeHWE B mpupoae. dorocwHTEs.
XVWMHAYECKHE CBOWCTBA TITIOKO3BI. PEAKIIAH ¢ YIACTHEM CTIMPTOBBIX W aJThJICTHIHOMN
IPyII, COUPTOBOE M MOJOUYHOKHUCIIOE OpokeHue. [IpuMeHeHHe TIIFOKO3bI, €€
3HAUEHWE B KU3HEICATCTHHOCTH Opranm3Ma. J[ucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccranasiamBaromue W HEBOCCTAHABIMBAIONTHE arcaxapuabl. [ uaponus
mcaxapuaoB. Haxoxnenne B mpupone u npumenenne. [lomucaxapumsl: Kpaxmar,
TJIAKOTEH W 1eiumono3a. CTpoeHre MaKpOMOJICKYJl Kpaxmaja, TJIWKOTeHa |
neunoio3pl.  du3uveckne CBOHCTBA Kpaxmajga ¥ IMEIUIFOI03bl. XHMHUYCCKHE
CBOMCTBA KpaxMmaja: THAPOJIN3, KAYECTBEHHAA PEaKius ¢ HOAOM. XUMHYECKHEC
CBOMCTBA MEJUTIONIO3BI. THUAPOH3, MONydeHue >pupos 1emmoio3sl. [lonartue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENTK).



OKCIEpUMEHTAIbHBIC METOJbl H3YUCHHSA BEIIECTB M WX IPEBPAICHUN:
PacTBOPUMOCTb PA3JIMUHBIX CIIMPTOB B BOJIE, B3aUMOICHCTBUE 3TAHOJA C HATPUEM,
OKHUCJIEHHWE 3TUJIOBOTO CIHPTA B aJIbJIETH]I HA PACKaJEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATWJIOBOTO CIHPTA JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHUE
BUICOMATEPHUAJIOB), KAYECTBEHHBIC PEAKIMA HA albACTHAB (C THAPOKCHIOM
muammuHcepeOpa(l) w  ruapokcumom  memu(ll)), peakmus TaMnEepuHa €
ruapokcuaom meau(ll), xmMmudeckue CBOWCTBA pPAcTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJCHCTBHE pacTBOpa TIOKO03bl ¢ Tuapokcuaom menu(ll), B3ammonericTere
Kpaxmaja ¢ MOJIOM, PEIICHUE YKCIEPUMEHTAIbHBIX 3a4au 1Mo TeMaM «CIupTH U
(henonbry, «KapboHoBbie KUCTOTH. CITOXKHBIE Y(DUPHI».

A30TCoAep:KalIHe OpraHuYeCcKue coeIMHEeHUs.

AMMHBI — OpraHuYecKHe MPOM3BOJAHBIC aMMHaka. Kiaccudmkaiys aMuHOB:
anuaTHIeCKHe W apPOMAaTHYCCKHC, IICPBHYHBIC, BTOPHYHBIC M TPETHUYHEIC.
CrpoeHue Mojekys, oOmas ¢gopMysa, U30MEPHsS, HOMCHKIATYpa B (PU3NUCCKHE
cBoiicTBA. XMMHYECKOE CBOWCTBA aqu(}aTHUECKUX aMHUHOB. OCHOBHBIE CBOMCTBA,
AJIKWINPOBAHUE, B3aUMOJCUCTBHUE NEPBUYHBIX AMUHOB C A30THCTOW KHCJIOTOW.
Conu anKugIaMMOHHS.

AHWINH — TPEACTAaBUTE/Ib AMHHOB apomaTuyeckoro psna. CrpoeHue
aHuauHa. B3anuMHOE BIMSHUE TPyNN aTOMOB B MoOJieKysie aHwinHA. OcoOEHHOCTH
XUMHMYECKMX CBOMCTB aHwinHa. KauecTBeHHbIE peakiuu Ha aHUIUH. CriocoOsl
MOJIYYSHUsI M TPUMEHCHHME anudaTHUCeCKUX aMuHOB. l[lomydueHue aHWIMHA U3
HUTPOOCH301A.

AmMuHokucnoTel. Homenknatypa u uzomepusa. OTaenbHble NMPEACTABUTENH O
aMMHOKUCIIOT: TJWLMWH, ajaHuH. Ousmdeckue CBOMCTBA  aMHUHOKHCIIOT.
XHAMHYECKAEC CBOMCTBA AaMHHOKHCIOT Kak aM@OTEpPHBIX OPraHMYCCKUX
COCAMHEHUHN, peakuus TMOJUKOHACHCANN, OOpa3oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHUE aMMHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 TIENTHIOB.

benkn kak mpuponaHbie moiauMepbl. IlepBuuHas, BTOpWYHAsA W TPETHUYHAS
CTpPYKTypa OenkoB. XHMMHWYECKHE CBONCTBA OEJKOB: THUIPOJIM3, ACHATYypallus,
KQUuE€CTBEHHbIE PEAKIIMU HA OEIIKH.

OKCNEPUMEHTAIbHbBIE METOJbl H3YUCHHS BEIIECTB M HX MPEBPAICHUN:
pacTBopeHue OEIKOB B BOJE, AcHATypailus OEIKOB MPU HArpeBAHUM, IBETHHIC
peakiiu Ha O€JKH, peIIeHHWE OKCIEPUMEHTAJbHBIX 337a4 IO  TeMam
«AzoTcoaepIKallue OpPraHUYECKUE COCTUHCHUS» u «Pacno3HnaBanue
OPraHUYECKUX COCTUHCHUNY.

BoicokomoJieKyIsipHbIe COSTUHEHUS.

OCHOBHBIE TOHATHA XMUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHHUN. MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPU3ALIMU, CPEIHAS MOJEKYIApHas



macca. OCHOBHBIE METOABl CHHTE3a BBHICOKOMOJICKYJIAPHBIX COCIWHCHUN —
MOJIMMEPHU3AIIHS W TIOJTUKOHACHCAITHS.

[Tomumepnbie  matepuanbl.  [[macTmacchl  (MONMMATHIICH, TOJUTIPOIIHJICH,
MOJIMBUHWIXJIOPH, TOJHCTHPOJ, TOJMMETHIMETAKpUIAT, TOJUKapOOHATHI,
noym THIICHTepedTanar). YTunmmusarus u nepepadoTka TUTacTHKa.

DnmacToOMEpHI: HaTypaIbHBIHA KaydyK, CUHTCTHUYECKHE KaydyKH
(OyTaaMEeHOBBIN, XJTIOPOMPEHOBBIN, U30MTPEHOBBIN ) U CHITMKOHBI. Pe3uHa.

Bonoxkna: HaTypaigbHbIe (XJIOTOK, MIEPCTh, MIENK), NCKYCCTBEHHBIE (BHCKO3a,
areTaTHOE BOJIOKHO ), CHHTETHUECKHUE (KalPOH U JIABCAH).

[Tommepst CTIEIIUATFHOTO HA3HAYCHUA (tedton, KEBJIap,
AJIEKTPOIIPOBOIAIINE TIOJTUMEPHI, OMOpa3IaracMble TOJIMMEPHI ).

OKCNEPUMEHTAIBHBIC METOJbl HW3YUCHHS BEIIECTB W WX MPEBPAICHUIA:
O3HAKOMJICHHE ¢ 0o0Opa3liaMy MPUPOTHBIX W MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyKOB, PEIICHWE OKCICPUMEHTAIbHBIX 3amad To Teme «PacmosnaBanue
MIACTMACC ¥ BOJIOKOHY.

PacuétHbie 3amaun.

Haxoxxnenue MojekynspHOd (GopMysbl OPraHMYECKOTO COCIWHCHHS TI0
MAacCOBBIM  JIOJIAM  DJIEMEHTOB, BXOJAIAX B €ro COCTaB, HAXOXKIACHHE
MOJICKYJIAPHOW  (DOPMYJTBI  OPraHWYECKOTO COCMWHEHUA T0 Macce (00BEMY)
MPOIYKTOB CTOPaHHUsSA, TO KOJWYECTBY BemiecTBa (Macce, 00BEMY) TPOIYKTOB
pEaKkud W/WIM WCXOMHBIX BEINECTB, YCTAHOBJICHHUE CTPYKTYPHOW (HOpMYJIBI
OPraHUYECKOTO BEIECTBA HA OCHOBE €r0 XWMHWYECKHX CBOWCTB WM CTIOCOOOB
MOJTYUCHHSI, OMPEASIICHUE JOJIM BBIXOJIAa TPOAYKTAa PEAKIMH OT TEOPETHUCCKH
BO3MOYKHOTO.

MexXnpeaMeTHBIE CBS3H.

Peanmzanust MeXIIpeIMETHBIX CBS3CH MPH U3YUCHHH OPTaHUYCCKON XUMHH B
10 kmacce ocyIecTBIsSETCS Yepe3 HCIMOJb30BaHUE KaK OOIUX €CTECTBEHHO-
HAy4YHBIX TOHATHH, TaK W TIIOHATHH, NPHHITBIX B OTACIBHBIX MPEeaMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS . SABJICHUE, HAYUHBIN (DaKT, THTIOTE3A,
TEOpHs, 3aKOH, aHaju3, CHHTE3, Kiaccupukanug, HaOMOACHUE, H3MEPECHHE,
AKCIIEPUMEHT, MOJICITh, MOICITUPOBAHHE.

duznka: Martepud, aroM, DJJCKTPOH, MOPOTOH, HEUTPOH, MOJICKYJA,
SHEPTreTUUECKUA YPOBEHb, BEMIECTBO, TEJO, OO0BEM, arperaTHOe COCTOSHHE
BCINECTBA, (PM3MUYECCKUE BEIMUWHBI, CIUHUIBI W3MEPEHUS, CKOPOCTH, IHEPIHS,
Macca.

buomorus: kieTrka, opraHum3M, OSKOCHCTeMa, Owmocdepa, MeTaboIm3M,
HACJICICTBEHHOCTh, aBTOTPO(MHBIH M TeTepOTPODHBIA THI TUTAHUSA, OpOXKEHUE,






Knaccudukanms m HoOMeHKIaTypa HEOPTaHMYECKUX BEIIECTB. T pHUBHATbHBIE
Ha3BaHMS OTACTbHBIX PEACTABUTENICH HEOPTraHUUYECKUX BEIIECTB.

Knaccndukanmsa XuMUdecKknx peaknyidi B HEOPTaHWUECKOW M OPTraHUYECKOMN
XUMUH. 3aKOH COXPAHEHHUS MACChl BEILECTB, 3aKOH COXPAHEHUA W MPEBPALICHUA
SHEPTUW TIPU XUMHUYECKHUX peaknuax. TeroBbie 3(hdEeKTh XUMUIECKUX PEaKITHHA.
TepMoxuMUYECKHE YPABHEHUA.

CKOpOCTh XUMHUECKOW PEAKIHH, €€ 3aBUCHMOCTh OT Pa3NYHbBIX (PAaKTOPOB.
['omorenHbI€ B reTeporeHHeie peakuuu. Karanns u kataaus3aTopsl.

OOparumbie U HeOOpaTUMbIEC PeaKIMi. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMUUYECKOT0 paBHOBecUA. DakTOpPhl, BIUAIOIIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIEPATYpPA, JABJICHUE U KOHLICHTPALIMKU BEUIECTB, YYACTBYIOIIUX B
peakmuu. [Ipunmun Jle [laTensbe.

OnekTponuTuueckas auccoruanus. CubHble W CIA0ble  SJICKTPOIUTHI.
Crenenp auccormanuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAsA, HEUTpalibHaf,
menouyras. Bomopoansiii mokasarens (pH) pactBopa. ['maponwus coneit. Peakumn
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTEbHBIE — peakiuu.  CTEneHb  OKUCJICHUS.
OkucnuteNb M BOCCTAaHOBUTENb. [Ipollecchl OKHUCICHHS W BOCCTAHOBJICHUS.
Baxuelnme OKUCIUTENNM W BOCCTAHOBHUTENHU. MeETOA AJIEKTPOHHOrO OajaHca.
DJIEKTPOJIU3 PacTBOPOB U PACILIABOB BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUYCHHS BEIIECTB W MX NPEBPALICHUN:
pa3yioKEHUE MEPOKCHAA BOJAOPOJA B MPUCYTCTBUM KaTajlu3aTopa, MOICIH
KPUCTAJTMYECKUX PEIIETOK, TPOBEJACHUE PEAKIIUA HOHHOTO OOMEHA, ONIPEJCICHUE
Cpedbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YUYCHUE BIIUSHUSA PA3IUUYHbBIX
(bakTOpOB HAa CKOPOCTh XHUMHYECKOH PpEaKIUU W TIOJIOKEHUE XAMHUYECKOTO
PaBHOBECHS.

Heoprannueckass xumusi.

[Tonoxxenne HemeTauioB B Ilepuoguyeckoid CUCTEME  XUMHUUYECKUX
snemeHnToB J[.M. MenpaeneeBa U 0COOEHHOCTU CTPOEHUA MX aTOMOB. DU3HUECKUE
CBOMCTBA HEMETAUIOB. AJIJIOTPONHS HEMETAUIOB (HA MPUMEPE KHUCTOPOAQ, CEPHI,
dbocdopa u yraepoa).

Bomopoa. Ilomyuenue, ¢usnueckne W XHMHYECCKHAC CBOMCTBA: PEAKIUU C
METAJUIaMA W HEMETaJUIaMH, BOCCTAHOBUTEIbHBIE  CBOWMCTBA. [ mapuisl.
TonMBHBIE 3JIEMEHTHI.

lamorensl. Haxoxnaenne B mpupojse, COCOOBI MOMydeHUS, (PU3AUECKHE U
XUMUUYECKUE CBOMCTBA. [ ajioreHOBOAOpOAbl. BaxkHeline KUCI0poacoAepKallre
COCAMHEHUs rajoreHoB. JIaboparopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS
rajioreHoB. [[puMeHEeHUE TAJIOT€HOB U UX COCMHEHUH.



Kucnopoa, o3on. JlaGopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI TMOJYUYEHUS
kuciopoaa. OU3nUeckne W XUMHUUYCCKHE CBOWCTBA W MPUMEHEHHE KHUCIOpOAa M
030Ha. OKCUIbI U TEPOKCHUIBI.

Cepa. HaxoxnaeHue B nTpupojJe, CIHOCOOBI TONYy4YeHHUs, (PHU3HUCCKHC H
xuMmudeckue cBorctBa. CepoBomopona, cymbduasl. Oxcun cepoi(IV), oxcun
cepol(VI). Cepuucras u cepHas KHCIOTHI W uX coiau. OCOOCHHOCTH CBOWCTB
CEpPHOM KUCIOTHL. [[puMeHeHne cepol U €€ COCTUHEHUN.

Azor. Haxoxnenue B mpupose, cnocoObl MOaydeHus, (pu3uveckne u
XUMUYECKUE CBOMCTBA. AMMUAK, HUTPU b, OKCUIbI a30Ta. A30THUCTAs U a30THAA
KHCJIOTHI M UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KMCIOTHI. [IpumMeHenune azora
U €r0 COCIMHECHUIN. A30THBIE yIOOPEHUS.

®ocdop. HaxoxaeHue B mpHpoAE, CHOCOOBI IMONy4YeHHS, (PU3HUCCKHE H
xumudeckue cBoiictBa. Pochumer u dochun. Oxcuabl docdopa, docdopHas
kuciora U e€ comu. Ilpumenenue docdopa u ero coenuHeHuii. dochopHbIC
ya00OpeHus.

VYrnepon, HaxoXIeHHE B OpUPOJAC. AJUIOTPOIHBIE  MOIU(DHKAIIAH.
dusznyeckne W XAMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcua yrnepoaa(ll), oxcun yraepoma(IV), yrompHas kuciaotra u €€
coiii. AKTHBHPOBAHHBIN yroyb, aacopOrua. Dynnepensl, TpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEMIECTB, 0OPA30BAHHBIX YTIIEPOJOM, U €TO
COEIMHEHUM.

Kpemunii. Haxoxaenne B mpupoje, cmocoObl MONMydeHus, (Pu3nveckue u
xumudeckue cporictBa. Oxcnn kpemumsi(I1V), kpeMHHEBas KHCIIOTA, CHJIMKATHI.
[Tpumenenne kpeMuus u ero coeauHeHui. CTEKIT0, €ro MOoTyUeHNe, BUBI CTEKIIA.

[Tonoxenune merauioB B [lepuonnueckoii cucTeMe XUMHUECCKUX JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS OAJIEKTPOHHBIX 000JI0UeK aTroMoB MeTaaoB. OOrue
¢usndeckue cBoicTBa METAWIOB. [IpuMeHEHHWE META/IOB B OBITY M TEXHHKE.
CniaBbl METAILIOB.

DONEeKTPOXUMHMUECKUN P HampsbkeHuid  MetaioB.  OOmme  crnocoObl
MOJTyUCHUS METaJIOB; TUAPOMETAIUTYPTHA, MUPOMETAJUTY PTHA,
anekTpoMeTayprus. Ilonatue o koppos3un MetaioB. CrocoObl 3alllUThl OT
KOPPO3HH.

O6mas xapaktepucTrika MeTauioB [A-rpynmsl [lepuomuueckoit CUCTEMBI
XUMUYECKUX OJJIeMeHTOB. Hatpuii w kanuii: momydeHue, ¢Qusnueckue u
XUMHUYECKHE CBONCTBA, TPUMEHEHHUE TIPOCTHIX BEIIECTB M UX COCTMHCHH.

O6mias xapakrepuctuka metauioB [IA-rpynnsl [lepuonnueckoit cuctembl
XUMUYECKAX OJJIEMCHTOB. Maranii W KaJlblIWiA: TONy4YeHHE, (U3NUECKHue U
XUMUYECKAE CBOMWCTBA, NPUMEHCHHWE TMPOCTHIX BEIIECTB W WX COCIWHCHUH.
XKécTrocTh BOJIBI 1 CIOCOOKI €€ YCTPAHEHU .



AmoMuHAN: TTOydeHue, PU3NIeCKre U XUMUICCKAE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIECTBA W €ro CoeauHeHWH. AmM@oTepHBIC CBOWCTBA OKCHIA W
TUAPOKCH/IA ATFOMUHUS, THAPOKCOKOMIUICKCH ATFOMUHUS.

OO6mras xapakTepucThka MeETaUIoB To00uHBX moarpynm  (b-rpymnm)
[Tepronnueckoii CHCTEMBI XUMHYECKHUX HIIEMEHTOB.

dusnyeckne U XUMAYECKAE CBOMCTBA XpOMa W ero coeauHeHuit. OKcuapl u
ruapokeuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsel U auxpomatsl, HX
OKHCJIMTEIbHBIE CBOMCTBA. [lofyueHne u nmpumMeHeHrne Xxpoma.

Onu3nUecKne W XWMHUYECKHE CBOMCTBA MapraHiia W €ro COECAWHEHHI.
Baxneiimue coequaenuss wmapranma(ll), wmapranma(IV), wmapraama(VI) wu
mapranua( VII). [lepmanranaT kanus, €ro OKUCIUTEIbHbIE CBOWCTBA.

dusnyeckne U XUMUYECKAE CBOMCTBA JKejie3a M ero coeanHeHu. OKCHIbI,
ruapokcusl 1 conu xene3a(ll) u sxenesa(lll). [lonyuenne n npuMeHeHHE Keme3a
M €T0 CIUIaBOB.

dusnyeckne U XUMAYECKAE CBOMCTBA MeaH U ¢& coeauHeHuii. [lonyuenue u
MPUMEHEHUE METHN U €€ COSTMHEHUM.

[uak: momydeHue, (pu3MUecKkne W XUMHUYECKHE CBOWCTBA. AMGpOTEpHBIE
CBOMCTBA OKCH/A ¥ TUAPOKCHIA TIMHKA, THAPOKCOKOMITIEKCH ITMHKA. [I[puMenenme
IIUHKA U €r0 COCJUHEHUH.

OKCNEPUMEHTATBHBIC METOJbl HW3YUCHHS BEIIECTB W WX MPEBPAICHUIA:
u3ydyeHrue o0Opas3loB HEMETAJUIOB, TOpeHue cephl, (ocdopa, xeneza, MarHua B
KHCITOPOJE, H3YyUYCHHE KOJIEKInu «MeTaibl W CIJIaBbl», B3aUMOJICHCTBHE
METOYHBIX ¥ MIEI0YHO3EMETbHBIX METAJIJIOB ¢ BOJIOW (BO3MOYKHO HCITOJIb30BAHUE
BUICOMATEPHUAJIOB), B3aUMOJCHCTBHE IMHKA W Kelie3a ¢ pacTBOpaMu KHCIOT U
TEeNT0YeH, KaUECTBCHHBIE PEaKIMA Ha HEOPTAaHWUYECKUE aHNOHBI, KATHOH BOJIOPO/IA
U KAaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THIPOKCHAOB QIOMHUHHUS W IIMHKA C
pacTBOpaMH KHCJIOT W TICJIOYEH, PEIICHUE SKCIEPUMEHTATBHBIX 33/1a4 10 TeMaM
«amorenni», «Cepa m €€ coemuHeHU», «A30T U (Hochop U UX COCAUHEHUS,
«MeTaisl TIIABHBIX MOArPYN», « MeTamTbl MOOOYHBIX MTOATPYIII.

XuMHS U )KU3HD.

Ponb xumun B oOecriedeHn yCTOMYHUBOTO Pa3BUTHSA deoBedecTBa. [loHsaTure
O HAy4YHBIX METOJAX TMO3HAHWS W METOJOJOTHH HAYYHOTO HWCCASAOBAHMS.
Hayunbple mpUHIUTIEI OpraHU3aui XUMUYECKOTO TTPOU3BOACTRA. [[pOMBITIUTCHHbBIC
CIOCOOBI TTONYUYSHHUS BAKHEHIITNX BEIIESCTB (HA MPUMEPE MPOW3BOJICTBA aMMHAKa,
CEpPHOW KHUCJIOTHI, MeTaHOJ1a). [IpoMbITIIIeHHBIE CTTIOCOOBI MOYyYSHUS METAIOB H
CIUTaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOMICH CPEabl M €T0 TMOCICACTBHS.
Ponp xumun B 00€CeUeHUH SHEPreTHUECKON O€30MacCHOCTH.

XuMHsL W 3700pOBbe UeloBeKa. JlekapcTBeHHble cpenactBa. [lpaBuna
WCITIOJIb30BAHUS JICKAPCTBEHHBIX TTPenapaToB. Pois XMMHUM B pa3BUTHU MEIUITHHBI.



XUMHS TUIIU. OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIC N00aBku. Pojap xumun B
00eCcrneueHny NUIIEBON 0€30MacHOCTH.

Kocmernueckne m mapdroMmepubie cpenctBa. beitoBas xumwus. [IpaBmiia
0€30MacHOTr0 MCIMOJIb30BAHMS TMPENApaToB OBITOBOW XWMHUM B TMOBCEIHEBHOM
KU3HU.

XVMHUS B CTPOUTENBCTBE. BAXKHEHIINE CTPOUTEIIHHBIC MaTepHaibl (IEMEHT,
OeToH).

XUMHUS B CEITbCKOM X035 cTBE. OpraHNuecKue U MUHEPAJIbHBIC YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KepaMHKa.
Marepuansl A1 SNEKTPOHUKHA. HaHOTEXHOMOT M.

Pacuérnbie 3amaun.

Pacuétbl: Macchl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEILIECTBA, MAcce Wi O0bEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIWH, €CIIA OJHO W3
BCIIECTB HMMEET TMPUMECH, Macchl (00BhEMa, KOJIWYECTBA BEIIECTBA) MPOIYKTA
pPEaKUHH, €CIM OJHO W3 BEIIECTB JAHO B BHJE pPacTBOpPa C ONPEACIEHHOU
MacCCOBOM JIOJIEM PACTBOPEHHOIO BEMICCTBA, MACCOBOW JOMM W  MOJISIPHOM
KOHILICHTPALlMM BEIIECTBA B PACTBOPE, MNOJAM BBIXOJA MNPOAYKTAa PEAKUUHA OT
TEOPETHYECKH BO3MOKHOTO.

MexXnpeaMeTHBIE CBS3H.

Peanuzanust MeXOpPEeAMETHBIX  CBA3CH TMpU  HU3YUYCHHH OOIIEH W
Heoprannueckod xumun B 11 kacce OCyIECTBIISIETCS YEPE3 MCMOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUHbBIX MOHATHH, TaK U MOHATUHN, NPUHATHIX B OTACIbHBIX
MPEIMETaX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue eCTeCTBEHHO-HAYYHBIC TIOHATHS . SBJICHUE, HAYUHBIN (DaKT, THTIOTE3A,
TEOpHs, 3aKOH, aHAJW3, CHHTE3, KJIacCH(pUKAIUA, TMEPUOTMIHOCTD, HAOIIOAEHUE,
W3MEPECHUE, SKCIEPUMEHT, MOJIEb, MOJCIIUPOBAHUE.

Ousuka: Marepus, MUKPOMHUDP, MaKpOMHUDP, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, HOH, U30TOMBI, PAANOAKTUBHOCTH, MOJIEKYJIA, SHEPIETUUYECKUIN YPOBEHb,
BEILIECTBO, TeJIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WACANbHBIN Tra3,
(uzrUecKre BENMUMHBI, € IMHUIIB U3MEPEHHS, CKOPOCTh, YHEPTHS, Macca.

buonorusa: kneTka, opraHu3M, skocucTema, ouocdepa, MeTaboIu3M, MaKpo-
U MUKPODJIEMEHTHI, OCIIKH, KAPBI, YTIAECBOABI, HYKIICHHOBBIE KUCIOTHI, ()ePMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadms: MuHEpPaATBI, TOPHBIC TIOPOJBI, MOJIC3HBIC UCKOTIAEMBIC, TOTITUBO,
PECYPCHI.

TexHoNorus: XUMUYECKass MPOMBIIUIEHHOCTb, METAJUTYPIUs, CTPOUTEIbHbBIC
MaTepHUabl, CEIbCKOXO3MCTBEHHOE MPOU3BOACTBO, IMHUIIECBAS MPOMBIILICHHOCTb,
(dhapmaneBTHUECKas MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETHYECKHX



npemaparoB, IPOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPHAJIOB, JJICKTPOHHAA
MMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 10 XUMHUU
HA YTJIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

B coOTBETCTBMM ¢ CHUCTEMHO-ACATEIBHOCTHBIM TMOJAXOJ0OM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHUA MpPEAMETA «XUMHSA» HA YPOBHE CPEIHETO
o01iero oOpa3oBaHUWS  BBIACJICHBI CJCAYIOIIME COCTABIISIFOIIME: OCO3HAHME
00YyYaroIIUMHUCA POCCHMCKOM TpakJAaHCKOW HASHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIPEEICHUIO, HATMUYUE MOTUBALINHU K
O0y4YEHHUIO; TOTOBHOCTbH UM CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOLIECTBE TMPAaBWJIAMHM M HOPMAaMHu TOBEACHUA, HaJUUYUE
MIPABOCO3HAHUS, SKOJIOTMUECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH LIEIN U CTPOUTH
YKU3HEHHBIC TUIAHBI.

JInyHOCTHBIE PpE3yJbTaThl OCBOEHUA MOpPEeAMETAa «XUMHS» OTPAKAOT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEILHON M TMPAKTHUCCKOW JEATEITHHOCTH
00yyJaroIuxca B MpoLecce peajin3alvi 00pa30BaTe/IbHON IEATEIbHOCTH.

JInyHOCTHBIE PpE3yJbTaThl OCBOEHUA MOpPEeAMETA «XUMHS»  OTPAKAOT
c(hOpMHPOBAHHOCTH OTBITA TIO3HABATEIBHON M TPAKTHUCCKOW JEATEITHHOCTH
00yUaroIUXcd B MPOIIECCE peanu3aiii 00pa3oBaTeIbHONW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOT0 BOCIUTAHUS

OCO3HAHHUS 00YYAIOIIMMUCSA CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SI3aHHOCTEH,
YBAKCHHUS K 3aKOHY U MTPABOMOPSAAKY;

MPEACTABJCHUAS O COLMAJbHBIX HOPMAax W TMPaBUIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTA TMPU CO3JaHUH
yU4eOHBIX MPOEKTOB, PEUICHWH YYEOHBIX W MO3HABATEJbHBIX 33J1a4, BBIMIOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh WM MNPUHUMATh MOTHUBbBI, HAMEDPEHUS, JIOTUKY H
ApPryMEHThI JPYTUX NP aHAJIN3E PA3JIMUHbBIX BUJOB YUCOHOU EATENBHOCTH,

2) NaTpUOTUYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIICHWS K HWCTOPUYECKOMY W HAy4YHOMY HACJEeAUIO
OTE€YECTBCHHON XUMHH,

YBOKEHHS K TPOLIECCY TBOPYECTBA B OOJIACTHM TEOPHUU M MPAKTUYECKOTO
MPWIOKECHHUSI XUMHHM, OCO3HAHUS TOTO, UYTO JAHHBIE HAYKH €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOMIONCHHUH, KPOMOTJIMBBIX  SKCIECPUMEHTAJIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPYAA YYEHBIX U TIPAKTUKOB;



WHTEpECa M MO3HABATENIbHBIX MOTHBOB B MOJYYEHUH W MOCIEAYIOLIEM
aHanm3e WHQPOPMAIUU O MEPEAOBHIX MOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

HPABCTBEHHOTO CO3HAHUSA, STUYECKOTO MOBE/ICHNUS;

CNOCOOHOCTH OIICHUBATH CUTYAIlWH, CBA3AHHBIC C XUMUUYCCKAMHU SBJICHUSAMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh Ha MOPAIbHO-HPABCTBCHHBIE
HOPMBI ¥ TICHHOCTH,

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBApUILEH ¢
MO3UITMH HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS TOCIICICTBHIMA
MOCTYITKOB;

4) popmMupoBaHus KYJbTYPHbI 310POBbSI:

MOHUMAHMUS LEHHOCTEW 3/0poBOr0 W Oe3omacHOro olpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3MUECKOMY H
MCUXUYECKOMY 3J0POBBIO;

COOMIO/ICHUsI TpaBUJl OE€30MacHOro oOpallieHus ¢ BEIIECTBAMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJAOBOU NEATEIIBHOCTH,

MOHWUMAHUSA TIEHHOCTH TPaBWI HMHIWBUAYATbHOTO W  KOJJICKTHBHOTO
0€30MacHOTO MOBEACHUS B CUTYALIUSIX, YTPOKAOMINX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHMS TOCIASACTBUN M HENPHSTHS BPEIHBIX MPUBBIYCK (yMOTpeOICHUS
AJIKOTOJISI, HAPKOTHKOB, KypPeHHUSI );

S) TpyaoBoro BocnuTraHusi:

KOMMYHUKATUBHONH  KOMMETEHTHOCTH B  yue€OHO-HCCIEI0BATEIbCKOM
JEATEABHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOW M APYrUX  BHJAX
NEATEIIbHOCTH,

YCTAaHOBKA HAa aKTHBHOC YYaCTHE B PEIICHAM TPAKTHUYCCKUAX 337134
COIMAJTLHON HANIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIb);

WHTEpECca K MPAKTHUCCKOMY M3YUEHHUIO MPOGECCHil Pa3IudHOTO POJa, B TOM
YHUCJIC Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH TI0 XUMUH,

YBOKCHHUS K TPYAY, JIOJAM TPYJa U Pe3ysibTaTaM TPYAOBOU ACATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIAMBUIAYAJbHOH TPACKTOPHUH
obpazoBanusa, Oyaymiedt mpodeccHH W peaau3alid COOCTBEHHBIX >KHM3HCHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CMIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOdHOCTEHN 001IECTBRA;

6) 3K0/10TH4eCKOro BOCIUTAHMSI:

AKOJIOTHUUYECKH 1EIeCO00pa3HOr0 OTHOIIEHUA K MPUPOJAE KAaK HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU HA 3eMJIE;

MOHUMAHMS TJIOOAJIBHOTO XapakTepa SKOJOTMUECKUX MPOOSieM, BIUSHUA
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATIBHON CPE/IbI;



OCO3HAHUA HEOOXOJAUMOCTH HCHOJIb30BAHUS JOCTHIKEHUH XUMHM IS
pelIeHrs BONPOCOB PALMOHAIIBHOTO MMPUPOIONIOIB30BAHUA,

AKTUBHOTO HEMPUATHA JCUCTBHUM, MNPUHOCAIIAX BPEH  OKPYKAKOIIEH
MPUPOJIHON Cpelie, YMEHHS MPOTrHO3UPOBATh HEOIArONMPUATHBIE HKOJOTHUECKUE
MOCJICACTBUA NPEANPUHAMACMbIX JCUCTBUMA U MPEAOTBPAIIATh UX,

HAIMYUA PA3BUTOrO HKOJIOTHUECKOTO MBILIEHUSA, SKOJIOTHUECKON KYJIBTYPHI,
OIbITA JNEATENBHOCTH JKOJIOTUYECKOH HANpPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS WMH B TMO3HABATCIIBHOM, KOMMYHUKATUBHOW W COLMAIIBHOM
MPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHBOCTOSTh HUJICOJIOTHUU
xemohoOnu;

7) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKH U OOIECTBEHHOM MPAKTUKH,

MMOHUMAHMSA CHeIUUKA XMMHH KaK HayKH, OCO3HaHHSI €€ pOJId B
(hopMHUpOBAHUY PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IIEIOCTHOTO
MPEACTABICHUS] 00 OKPYKAlOIlleM MUPE KaK O €IMHCTBE MPUPOABl U YEJIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHM NPOOJEM COXPAHCHUS
MPUPOJTHOTO PABHOBECHUS,

yOSXKAEHHOCTH B  OCOOOW 3HAUMMOCTH XUMHUM JJiS  COBPEMEHHOM
LUMBWIM3ALMA. B €€ TYMAHUCTUYECKOW HANPABJIEHHOCTH W BAXXKHOM POJHU B
CO3/IJaHMM HOBOWM 0a3bl MaTrepUaJbHOM KyJIbTYpPbl, B PEUICHUU TI00AJTbHBIX
MpooOJieM YCTOMYMBOTO Pa3BUTHA YEJIOBEUECTBA — CHIPHEBOM, SHEPTreTHUECKOM,
MUIIEBONA U 3KOJIOTUYECKONM O€30MacHOCTH, B PA3BUTUM MEAUIMHBI, 00CCIICUCHUN
YCIIOBHH YCHENIHOTO TPY/JIa U AKOJIOTHUECKH KOM(MOPTHOHN XM3HU KKIOTO YjIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH. TIOHMMAHUA CYLIHOCTH METOIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH HKCIMOJIb30BaTh
MOJIy4aeMbl€ 3HAHUSA JUIS aHAJIU3a U OOBSICHCHHS SIBJICHUIM OKPY’KAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHECHUH, YMEHHUS JenaTh 000CHOBAHHBIE 3aKJIIOUCHUS HA
OCHOBEC HAydHBIX (DAaKTOB M HWMEIONMMXCA JaHHBIX C TENBI0  TOJYyYEHUS
JIOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJIb30BAaTh XWMHWYECKUE 3HAHUA IS
pelieHus MpoOIeM B PeabHbIX KHU3HEHHBIX CUTYAIHAX,

MHTEPEeCa K MO3HAHUIO, UCCIIEN0BATEIBCKON AEATEIBHOCTH,

TOTOBHOCTM M  CINOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM000pa3oBaHMIO, K aKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHWH 1O XWMHH B
COOTBETCTBUHM C KU3HEHHBIMH TTOTPEOHOCTAMHU,

WHTEpeCca K OCOOCHHOCTAM TPyAa B Pa3IMUHBIX chepax mpodhecCHOHATBHOM
JEATEITBHOCTH.



METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOrPAaMMBI 10 XMMHH Ha yYPOBHE
cpeaHero ooIero o0pa3oBaHMs BKIIOUAIOT !

3HAQUMMBbIE  UII  (opMUpPOBAHHMS ~ MHPOBO33PEHUA  OOyYarOIIHUXCA
MEKIUCITUTUTMHAPHBIE (MEKIPEAMETHBIC) OOIICHAYUHBIC TTOHATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa W CcHenuuKy METOJ0B ITO3HAHHS,
HCIOJIE3YEMbBIX B €CTECTBEHHBIX HAyKax (MaTepws, BEIICCTBO, SHEPTHs, SBJICHUE,
MIPOIIECC, CHCTeMa, Hay4YHbIH (DaKT, MIPHHIAIL, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, UCCIIEIOBAHUE, HAOIIOICHNE, U3MEPEHUE, YKCTICPUMEHT U APYTHEC);

YHUBEPCAIbHBIC YUeOHbIEC NEHCTBHSA (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYISTUBHBIC), 00eCreunBaroIIne dhopmupoBaHue (hyHKIIMOHATBHOM
IPaMOTHOCTH W COITMAITBHOM KOMITETCHITUH O0YUarOmNXC s,
CIOCOOHOCTD o0yyaromumxcs UCIIOIb30BaTh OCBOCHHBIE

MEKIMCUUTUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAJIbHBIC YUueOHbIE
JEUCTBUSA B TTIO3HABATEIILHOU U COLIMAJIBHOM MPAKTHKE.

MeranpeaMeTHble PE3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIBHBIMHA
yueOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATHUBHBIMU W  PETrYJATHUBHBIMU
JEUCTBUSAMMU.

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHBIE YUeOHbIE TeiiCTBUS

1) 0a3oBbIe JJoruyecKue AecTBHS:

CaMOCTOATEILHO  (pOpMyNIHMpOBaTH W aKTyalM3UPOBATh  MPoOiIeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE,

OTIPENENATh TEIN JCATEIBHOCTH, 3a/aBas TMapaMeTpbl W KPUTEPHH WX
JOCTHKEHUSA, COOTHOCUTH PE3YJIBTATHI ACSITEIILHOCTH C TIOCTABJICHHBIMH TIEJISIMU,

WCIIOJIb30BaTh TIPH OCBOSCHWW 3HAHWH TPUEMBI JIOTUYECKOTO MBITTUICHHS:
BBIJICIIATh XapaKTEPHbIEC NMPWU3HAKK TOHATHA W YCTAHABJIMBATh WX B3aUMOCBS3b,
WCITOJI30BATh COOTBETCTBYIONINE TOHATHS ISl OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUM

BHIOWpPATh OCHOBAHWUS W KPUTEPUH [UIS KIACCU(PUKAIMU BEIIECTB W
XAMHAYECKAX PEAKIAM,

yCTaHABIWBATh TMPUUUHHO-CICACTBEHHBIC CBSI3M MEXKIY HW3YYaEeMBIMH
SABJICHUSIMHU,

CTPOUThH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBIIATh 3aKOHOMEPHOCTH W MPOTHBOPEUHS B PaCcCMaTPUBACMBIX
ABJICHAAX, (DOPMYITUPOBATH BHIBOJIBI M 3AKITIOUCHUS,

MPUMEHSATH B MPOIECCE MO3HAHUA HCIOJIb3YEMbIE B XUMHUHA CHMBOJIMUECKHE
(3HAKOBBIE) MOJIEIH, PEOOPA30BHIBATH MO ICTTHHBIC IPEACTABICHUS — XUMHAUYECKHM
3HaK (CHMBOJI) OJICMEHTA, XWMHUYecKas (opMmysia, YpPaBHCHHE XUMWYECKOMN



peaKknuu — TPU PEIICHUH YYCOHBIX TMO3HABATEIBHBIX W TPAKTUUYCCKUX 3a/1ad,
MPUMEHATh HA3BAHHBIC MOJCILHBIE TIPEICTABIICHUAS TS BBISIBJICHHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEeMbIX BEIIECTB M XUMUUYECKHUX PEAKITUH.

2) 0a30BbIE HCCJIEI0BATEILCKHE 1eiiCTBHS:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHWS BEIMICCTB W XHUMHYECCKUX
peaxkuuiu;

(hopMyTMpOBATH IENTM U 331a4M UCCJICT0OBAHMS, HCTIOIb30BaTh MMOCTABJICHHBIC
U CaMOCTOSATENBHO C(OPMYyIMPOBAaHHBIE BOMPOCH B KA4eCTBE HMHCTPYMEHTA
MO3HAHWUA W OCHOBBI i1 (DOPMUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3BIBAEMBIX CYKICHUH;

BJIAJCTh HAaBBIKAMH CAMOCTOSITEIBHOTO IUIAHWPOBAHWS W TPOBEACHUS
YUCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOAATh 3a XOA0M
mporecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €0 Pe3ynbTar, (popMyTupoBaTh
00001IIeHNS W BHIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yIbTaTOB UCCIICAOBAHNS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOACIAHHOMN padoTe;

NMpuoOpeTaTh OMNBIT YUYEHWYECKOM HCCIEAOBATENIbCKOW W MPOCKTHOM
JEATENBHOCTH, TPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB PEIICHHUS TMPAKTUYECKAX 33/ad, TPUMEHEHWIO Pa3TuIHBIX
METO/IOB TTO3HAHWA.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATHCA B PA3JIMYHBIX HWCTOUYHWKAX WHGopMammu (HAydHO-
MOMyJIsipHAs JIUTEpaTypa XUMHUYECKOTO COJIEPKAaHWSA, CIPABOYHBIC MOCOOWS,
pecypcsl MaTepHeTa), ananmsnpoBaTh WH(POPMAIUIO PA3IMYHBIX BUAOB U (popm
MPEICTABIICHNUA, KPUTHYECKH OIICHUBATh eé JOCTOBEPHOCTH u
HEMTPOTUBOPEUNBOCTD;

(hopMyIMpOBaTH 3aMPOCHl ¥ TMPUMEHATH PA3IMUHBIE METOJBI MPHU TOWUCKE H
orbope wuHpOpMaWUKM, HEOOXOMAMMON I  BBIIONHEHWS YYeOHBIX  3a7ad
Onpeacia€HHOrO TUIIA;

npuoOpeTaTh OMBIT WCTHOL30BaHMUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN W PA3JTMUHBIX TIOUCKOBBIX CUCTEM,

CaMOCTOATEILHO  BBIOMpPATh  ONTHUMAIBHYIO  (OPMY  TIPEACTABIICHUS
uHdopmaru (cxembl, rpaduKH, TUarpaMMbl, TAOJIAIIBI, PUCYHKA U JPYTHE),

WCIIOJIb30BAaTh HAYYHBIH S3BIK B KAueCTBE CpeaAcTBa npw padoTe C
XUMUYECKOW WHGpOpMAIME: TPUMEHATh MEXIpeAMETHbIe ((u3uueckue u
MaTEeMaTHIECKHUE) 3HAKKU U CUMBOJIBI, (hOpMYJTbl, aO0pEeBHATYPHI, HOMEHKIIATYPY

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSI:



3a2/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJIC JUAJIOTA H/UITH
JTUCKYCCHH, BBICKA3bIBATh HJIeH, (POPMYIUPOBATH CBOH MPEIIOKCHHS
OTHOCHTEIIPHO BBINIOJIHCHHMS TIPEIUTOKEHHOM 3a1a49H;

BBICTYIIaTh C TPE3CHTAIMEH Pe3yJIbTaTOB IMO3HABATCIIPHOM JEATCIIEHOCTH,
MTOJIYYEHHBIX CaMOCTOSTEILHO HJTH COBMECTHO CO CBEPCTHHUKAMHM ITPH BHITIOJIHCHH T
XUMHYECKOT0 3KCIICPUMEHTA, MPAKTHYSCKOM pabOThI IO HCCICAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peau3aliii yueOHOro MpoekTa, u (pOpMyIHUpOBaTh BHIBOIBI
0 pe3yJbTaTaM MPOBCAEHHBIX HCCIIECAOBAHUNM MYTEM COIVIACOBAHMS ITO3HMITHN B
x07€ 00CYXACHNS 1 0OMEHA MHCHHUSAMM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS:

CaMOCTOSATENBHO IUIAHAPOBATL W OCYIIECTBIATL CBOXO I1O3HABATEIBHYIO
JNEATENIbHOCTD, onpeaensas e€ LeNMU W 3a4a4d, KOHTPOJHUPOBATbL U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJIAracMblid  aJrOPpUTM JACUCTBUMA TpHU
BBITIOJTHEHUM Y4Y€OHbIX M HCCIEIOBATE/IbCKAX 3a7ay, BbIOMpaTh Haubojee
s dexTuBHBIT CcrOCO0 WX pEmICHHWS ¢ y4ETOM TMOJIYYEHWS HOBBIX 3HAHHWH O
BEIIECTBAX U XUMUUYECKUX PEAKIUAX,

OCYILIECTBIIATE CAMOKOHTPOJb JACATEIIBHOCTH HAa OCHOBE CAMOAHAA3a |
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIbTATHI

[TpenmeTHbIC Pe3ysIbTaThl OCBOEHHUS MPOrPAMMbI MO XUMHU HA YTIyOJIEHHOM
YPOBHE Ha YPOBHE CpemHETO OOIero o0pa3oBaHWsA BKIIIOYAIOT CICIH(PUICCKHE
JUIsl y4eOHOro npeaMera « XUMUs» HayuHbl€ 3HAHUS, YMEHUS U CIOCOOBI ICHCTBUN
M0 OCBOCHHIO, MHTEPNPETALMHA U NPEOOPA30BAHUIO 3HAHWUM, BUBI ACATEIBHOCTH
MO TMOJIYYEHHUIO HOBOT'O 3HAHWS W MPUMEHCHHUIO 3HAHWNA B PA3JIMUHBIX YUYEOHBIX
CUTYyaLMsX, a TAK)XKE B PEATIbHBIX )KU3HEHHBIX CUTYALUsAX, CBA3AHHBIX C XUMUEH. B
MporpaMMe IO XHAMHUU NPEAMETHBIE PE3YyJIbTaThl MPEACTABICHB MO TroAam
W3YUYCHMUS.

10 KITACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHdyeckas XUMHS»
OTpaXKaroT:

c(hOpMHPOBAHHOCTH TPEACTABICHUI: O MECTe W 3HAUCHWH OPTaHWYCCKOM
XUMUH B CUCTEME E€CTECTBEHHBIX HAYK M €€ POJii B OOECIECUCHUU YCTOMUYMBOTO
Pa3BUTHA YEJIOBEUECTBA B PELICHUH MPOOJIEM SKOJIOTMUECKON, SHEPreTHUECKONH U



MUIIEBONM O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3[JaHUH HOBBIX MATECPUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecreueHn PalMOHAJILHOTO
MPUPOAOTIONIH30BAaHUA, B (DOPMHUPOBAHUH MHUPOBO33PEHUSA W OOMEH KyJIbTYpHI
YEJIOBEKa, a TaKKe DOKOJOTMUECKA OOOCHOBAHHOIO OTHOUIIEHUA K CBOEMY
3I0POBBIO U MPUPOAHOM Cpeae;

BJIQJICHUE  CUCTEMOH  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOMOJIAralOIIUE MOHATHS — XUMHUUYECKUHN 3JIEMEHT, aToM, SIAPO U 3JICKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOMTAIH, OCHOBHOE H BO30YKIEHHOE
COCTOSIHMS aToMa, TUOpUaM3alusd aTOMHBIX OpOWUTajed, HWOH, MOJEKyJa,
BAJICHTHOCTb, JIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCJICHUS, XUMHUUECKAs CBA3b,
MOJIb, MOJISIPHAS. Macca, MOJISIPHBIH 00BEM, YTIICPOIHBIN CKeNEeT, (PyHKIIMOHATbHAS
rpynmna, paaukai, CTPyKTypHbie (opmyasl (pa3BEPHYTHIC, COKpPAIIEHHBIE,
CKEJICTHBIC), WM30MEPHUsS CTPYKTypHas H TPOCTPAHCTBEHHAs (TeOMETpPHUUECKas,
ONTAYECKAS), W30MEPHI, TOMOJOTHUCCKHA PAM, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPOJ- U a30TCOJAEPKAIIMUE OPraHUYECKUE COEIUHEHHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJIAPHBIC COCAUHCHUS;, TEOPUHU, 3aKOHBI
(mepuonmueckuii 3akon J[. U. MenneneeBa, Teopus CTPOCHHS OPTaHUYECKUAX
BelecTB A. M. ByTiepoBa, 3aK0OH COXPaHEHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS
W TPEBpaIeHUs HSHEPTHHM TIPH XUMHYECKAX PEaAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3bIK XMMHUHU, MUPOBO33PCHUECKUE 3HAHUS, JICXKAIIME B OCHOBE
MOHUMAHUS TPUUMHHOCTU U CUCTEMHOCTH XUMHUYECKUX ABJICHUMN; MPEACTABICHUSA
O MEXaHM3MaX XMMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHUECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHUA, O B3aUMHOM BJIUSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIax (MHIYKTHBHBIA W Me30MepHBI 3(dekTol, opuentanTsl | u Il poma);
(bakTOIOTHUECKHNE CBEACHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH W 0O€30MacHOM
WCIOIb30BAHUU BAXKHEHUIIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOMN
JNEATEABHOCTH  UEJOBEKAa, OOIIMX  HAYYHBIX  MPHUHIUOAX  XUMHUYECKOTrO
MIPOM3BOJICTBA (HA TPUMEPE MPOU3BOJICTBA METAHOA, TTIepepaboTkn HePTH),

c(hOpMHUPOBAHHOCTh YMEHUI: BBIABJIATH XapaKTEPHBIC MPU3HAKW TOHSTHM,
YCTAHABJIUBATh WX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
OINMCAHUU COCTABA, CTPOEHUA U CBOUCTB OPTAHUUYECKUX COSTUHEHUM

c(hOpMHUPOBAHHOCTh YMEHHWA:

UCIOIb30BaTh XUMHUECKYID CUMBOJIMKY JJI1 COCTABJCHUA MOJICKYJISIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMEHHBIX W CKEJICTHBIX ) (POPMYJT OPTraHUIECKUX
BEIIIECTB;

COCTaBJISATh YPABHECHUS XMUMHUYECKHUX PEAKIMN U PACKPbIBATh MX CYIIHOCTH:
OKUCJUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHUA  MOCPEICTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajaHca »STUX Peakiui, peakuuil WOHHOro oOMeHa MyTéM
COCTaBJICHUA WX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHUI;



W3TrOTaBJIMBATh MOJIEJIM MOJIEKYJ OPraHUYECKUX BEIIECTB ISl WILIKOCTPALUU
WX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUA,

c(hOpMHPOBAHHOCTh YMEHHWH: YCTAaHABJIMBATH MPHUHAIC)KHOCTh H3yUYCHHBIX
OPraHWYECKUX BEIIECTB MO WX COCTAaBY W CTPOEHUIO K OMNPEICAEHHOMY
KJIacCy/Tpynmne COSAWHEHHWH, JaBaTh WM Ha3BaHUA TIO CHCTEMATHYECKOMN
Homenknatype (IUPAC) m mpuBoAuTHh TpUBHAIBHBIC HA3BaHUSA IS OTICIBHBIX
MPEICTAaBUTENICH OPraHWMYCCKUX BEIIECTB (ITHJICH, allCTHJICH, TOIYOJ, TJIMIECPHH,
ATHJICHTTUKOND, (eHos, (GopMaabIAeTH/I, aneTaabJCTH/, alleTOH, MYypaBbHHASA
KHUCJIOTA, YKCYCHAsl KUCJI0TA, CTEAPUHOBASA, OJICMHOBAS, MAJIbMUTUHOBASI KUCIIOTHI,
TJIANAH, aJlaHiH, MaJjibT03a, (PPyKTO3a, aHWIVH, MABHHWII, U30MPEH, XJIOPOMPEH,
CTUPOJT U JIPYTHE);

c(hOpMHPOBAHHOCTh yYMEHHUS OMPEACTATh BHJ XUMHYECKON CBI3H B
OpPraHUYECKUX COCMUHEHUAX (KOBAJICHTHAs W WOHHAS CBA3b, G- W T-CBA3b,
BOJOPOTHASA CBS3b);

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHUS TEOPHH CTPOCHUS
oprannueckux BeiiecTs A. M. bytneposa st 0ObACHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTABA U CTPOCHHUS,

c(hOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEPU30BaTh  COCTAB, CTPOCHHE,
(v3uUecKre W XUMWUYECKHE CBOWCTBA THUIWYHBIX TPEACTABUTENICH Pa3TUUHBIX
KJIACCOB OPTaHUYECKUX BEIIECTB. AJTKAHOB, HIUKIOAJIKAHOB, AJTKCHOB, AJIKAIUEHOB,
AJIKAHOB, AapOMATHUYECKUX YTIJEBOJOPOJOB, COUPTOB, AalIbJACTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIIOXKHBIX H(PUPOB, KUPOB, HUTPOCOSTUHEHUHN 1
aMWUHOB, AMHHOKHCIJIOT, O€JTKOB, yTJAEBOAOB (MOHO-, JW- W TOJHMCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXIAY HHMH  yYPaBHCHHSIMH
COOTBETCTBYIONNX XWMHUYECKHUX PEAKIANA C WCHOJb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMHUPOBAHHOCTh yMEHHSI TOATBEPXAATh Ha KOHKPETHHIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CMIOCOOHOCTH OPraHUYECKUX COSTUHEHHUH OT
KPaTHOCTH W THTIA KOBAJICHTHOM CBSA3M (G- M TT-CBSI3H ), B3AUMHOTO BJIUSHUS aTOMOB
Y TPYIIN aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh NHCTOUYHUKH YTIIEBOAOPOTHOTO
Coipbsi  (He()Th, TPHPOAHBIM Ta3, Yrojb), CHOCOOB €ro TepepaboTKH W
MPAKTUUECKOE MPUMEHEHUE MPOAYKTOB MEpepadOTKH,

c(hOopMUPOBAHHOCTh BJIAACHHUSA CHCTEMOH 3HAHWHM O €CTCCTBEHHO-HAYYHBIX
METOJaX MO3HAHUA — HAOMIOJACHUU, U3MEPEHUHU, MOJCIUPOBAHUM, SKCIEPUMEHTE
(peaTbHOM W MBICJICHHOM ) U YMEHHS TIPUMEHSATH 3TH 3HAHUSA,

c(hOpMHPOBAHHOCTH yMEHUA MPUMEHSTH OCHOBHBIE oTepanuu
MBICJTUTENIPHON JESITEILHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, OOO0OIIEHHE,



CHUCTEMATH3aIINIO, BBHISBJICHUE MPUIUHHO-CIACACTBEHHBIX CBA3CH — IS M3YyUCHHS
CBOWCTB BEIIECTB U XUMHUYECKAX PEAKIUN,

c(hopMHUPOBAHHOCTHh YMCHHIA: BBISBIIATH B3aUMOCBSI3h XHMHUUCCKHX 3HAHHUH C
MOHATHIMH W TIPEACTABICHUAMH JIPYTUX €CTCCTBCHHO-HAYYHBIX MPEIAMETOB IS
00Jiee OCO3HAHHOTO TOHHWMAHUA CYIIHOCTH MaTE€PUAIbHOIO €IMHCTBA MUPA,
WCIOJIb30BAaTh CHCTEMHBIC 3HAHHS IO OPTaHWYECKON XUMHUHU ISl OOBACHEHHS H
MIPOTHO3UPOBAHUS SBJICHUH, UMEIONNX €CTECTBEHHO-HAYUHYIO TIPUPOY,

c(hOpMHPOBAHHOCTh YMEHWH: TPOBOJUTH PACUETHI MO XUMHUYECKHUM
(dhopMysamM ¥ ypaBHCHHSIM XHUMHYECKUX PEAKIUH C MUCIOJIb30BAHUEM (DU3UUCCKUX
BenuunH (Macca, OO0BEM Ta30B, KOJWYECTBO BEIIECTBA), XapPaKTEPU3YIOMIUX
BCIECTBA ¢ KOJMUCCTBCHHOW CTOPOHBI. PACUETHI MO HAXOXKICHUIO XUMWYECKOMN
(hopMynbl BEIIECTBA MO HM3BECTHBHIM MACCOBBIM JIOJISIM XUMWYECKHAX SJIEMEHTOB,
MPOAYKTaM CrOpPaHHUsl, MIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, aHAIM3UPOBATh M OICHUBATH
C TMO3WIMH  HSKOJOTHUECKOM  O€30MacHOCTH  MOCHIEACTBUS ~ OBITOBOM U
MPOU3BOJACTBEHHOM JCATEIBHOCTH UEJIOBEKA, CBA3aHHOM C mepepaboTKOM
BEIICCTB, MCIIOJIb30BATh MOJIYUCHHBIC 3HAHMS JUIS MPUHSITHS TPaMOTHBIX PEIICHUN
mpoOJIeM B CUTYaIMIX, CBA3AHHBIX C XUMHUECH

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIIFHO TUTAHUPOBATh W TPOBOJUTH
XUMUYECKUH DJKCIEPUMEHT (TIONydeHUE W WM3YyUCHWE CBOWCTB OPTraHUYECKHUX
BCILIECTB, KAYECTBEHHBIC PpEAKIMU VYIJICBOJOPOJOB PA3JIMUHBIX KJIACCOB U
KHUCJIOPOACOICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
33/1a4 MO PACIO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COONIOACHUEM TPABHIT
0e30macHOro OOpallleHus] ¢ BEIIECTBAMU M J1A0OPATOPHBIM OOOPYJIOBAHUEM,
dbopMyMpoBaTh TIENb HWCCIICIOBAHMS, TPEACTABIATh B Ppa3IudHON  (popme
PE3YNIBTATHI HKCIIEPUMEHTA, aHAM3UPOBATH U OTICHUBATH UX IOCTOBEPHOCTH,

c(hOpMHPOBAHHOCTH YMCHHIA:

coOMmo1aTh MpaBWjia SKOJIOTHYECKH 11€71eCO00Pa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEILHOCTH B ILEJSAX COXPAHEHUS CBOETO 30POBbA, OKPYKAIOIICH
MPUPOIHON CPEABI U JOCTIKEHUS €€ YCTOWUHNBOTO PA3BUTHS,

OCO3HABATh OMACHOCTh TOKCHYECKOTO JEHCTBHUS HaA JKHUBHIE OPTaHU3MBI
OTIPENIENEHHBIX OPTAaHNUECKUX BEIECTB, MOHUMas cMbic nokasarens [T/IK;

AHAJIM3UPOBATH 11€JIECOO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MTPOMBITINICHHOCTH ¥ B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONh3A,

c(hOpMHPOBAHHOCTh YMEHHWH: OCYIIECTBIISTh IICJICHAMPABIICHHBIN TTOUCK
XUMHUYECKON MH(GOPMAITUHN B PA3TMYHBIX MCTOYHUKAX (HaydHas W yueOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoit nHpopmanuu, MaTepHeT U apyrue), KpUTHUCCKA
aHATM3UPOBATh XUMHUUYCCKYI0 WH(OpMaIHio, epepadaThiBaTh €€ W MCTOIH30BaTh
B COOTBETCTBHH C MOCTABJICHHOMN yueOHOM 3a1aueH.



11 KJIACC

IIpenmeTHbie pe3yabTaThl OCBOSHHMSA Kypca «OOImas M HeopraHuyeckas
XAMUAY OTPAKAKOT:

c(hopMHUPOBAHHOCTh TPEJACTABIICHUH: O MaTCPHATBHOM CIUHCTBE MHPA,
3aKOHOMEPHOCTSIX M T03HABACMOCTH SIBJICHUM MPUPOABI, O MECTEC W 3HAYCHUH
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ pOJHd B OOECICUCHUH YCTOWUYHMBOIO
Pa3BUTHSA, B PEIICHUH TPOOJIEM HKOJOTHMUYECKOM, SHEPreTHUYECKOM M MHIIEBOM
0€30IMaCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JAaHHU HOBBIX MAaTEPHAJIOB, HOBBIX
HWCTOYHHMKOB SHEPTrHMM, B OOCCIECUECHUM PAIMOHAJIBLHOTO MPHUPOAONOIb30BAHUA, B
(bopMUpPOBAaHUKM MHPOBO33PECHUS M OOINCH KyJIbTYyphl 4YEIOBEKA, a TaKkKe
3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHWS K CBOEMY 3/I0POBBIO M TMPUPOJIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWH, KOTOpas  BKJIHOYACT:
OCHOBOIOJIArafOIIAE TIOHATHS — XHMHWYECKUH 3JIEMEHT, aroMm, SApO aroMma,
M30TOIIBI, MICKTPOHHASA 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTaIN, OCHOBHOE U
BO30OYKIEHHOE COCTOSIHUS aTOMa, TUOPUAM3ALMSA AaTOMHBIX OpOWTANICH, HOH,
MOJICKYJIa, BAJCHTHOCTh, AJIECKTPOOTPHUIIATECIBHOCTh, CTENEHb  OKHCJICHMS,
XUMHUYECKass CBs3b (KOBAJICHTHAsA, WOHHAs, META/UTMUECKas, BOJOPOIHAS),
KPUCTAUTMYECKAd PEIIETKA, XUMHUYECKAd PEaKIUs, PacTBOP, AJICKTPOJIMUTHI,
HERJICKTPOJIUTHI, SJICKTPOJUTHUYECKASA JAUCCOIMAIMA, CTENCHb JACCOIMALINY,
BOJOPOJHBIN TIOKa3aTeb, OKHUCIWTEIb, BOCCTAaHOBHTEIb, TEIIOBOM 3(dekT
XHMHWYECKON PEAKIUH, CKOPOCTh XUMHUUYECKONW PEAKIINN, XUMHUUYECKOE PABHOBECHE,
TEOPUHA W 3aKOHBI (TEOPHUS DIICKTPOJIMTHUCCKOW IUCCOIHAIIH, TIEPHOTAICCKAN
3akoH [|.1. MenaeneeBa, 3aKOH COXpaHEHU ST MACChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTAM MPU XUMHYECKAX PEAKIMUAX, 3aKOH MOCTOSHCTBA COCTaBa
BCIECTB, 3aKOH MCHCTBYIOMMUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMUYCCKHM S3BIK
XAMHWH, MHPOBO33PCHUYECCKUE 3HAHWSA, JICKAIME B OCHOBE MOHWMAaHHSA
NPUYMHHOCTA W CHCTEMHOCTH  XHMHWYECKUX  ABJICHUM,  COBPEMEHHBIC
MPEACTABJICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJIIPHOM |
HAAMOJIEKYJITPHOM  YPOBHSIX, TMPEACTABJICHUA O MEXaHWU3MaX XHUMHUYECKUX
peakiui, TEPMOAMHAMMYECKAX ¢  KHUHECTHYECKHX 3aKOHOMEPHOCTAX  HUX
MPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX,
(baKTOJIOTMUECKHE CBEJACHUS O CBOMCTBAX, COCTaBe, IMOJIYUYCHHH W O€30IMacHOM
WCTOJIb30BAHUN BAXKHEHINIMX HEOPTaHWYECKUX BEIECTB B OBITY M MPAKTHUYECKOM
NEATEIbHOCTA  4YeJOoBeKa, OOIMMX  HAy4YHBIX  NPUHIMIAX  XUMHYECKOIO
MPOU3BOJICTBA;

c(hopMUPOBAHHOCTh YMCHHI: BBIABJIATH XapaKTEPHBIC NMPH3HAKH TOHSATHM,
YCTaHABJIMBATh WX B3aMMOCBA3b, UCIOJb30BATh COOTBETCTBYIOIIAE MOHATHS NPH
ONMHCAHUMN HEOPTaHWUYECKUX BEIIECTB U UX MPEBPAILCHUH



c(hOpMHPOBAHHOCTh YMEHHS WCTOb30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBiicHuss (OpPMYJ BEIIECTB W YPAaBHCHWH XWMHUYCCKHUX  PEaKIIUi,
cuctematnueckyro HomeHKIatypy (IUPAC) u TpuBnanbHbie Ha3BaHUSA OTACITBHBIX
BEIIECTB,

c(hOpMHUPOBAHHOCTH YMEHHUS OTMPEEIATh BAICHTHOCTh M CTENICHb OKUCIICHUAS
XUMHUYECKUAX DJIEMECHTOB B COCAMHCHUSX, BHUJ XUMHUYECKON CBSA3M (KOBAJICHTHAA,
WOHHAS, METAIMYECKas, BOJOPOAHASA), THIM KPUCTAUTMUCCKOW PEMIETKH
KOHKPETHOTO BEILIECTBA,

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOHCTB BEIIECTB OT
BU/JA XUMHUECKON CBA3M W THUIMA KPUCTAUIMUECKOW PEIIETKHA, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUS KOBAJICHTHOM CBS3H;

c(hOpMHPOBAHHOCTh ~ yYMEHHWH:  KJIacCH(PUIMPOBATh.  HEOPTAHUUYECKHE
BEIECTBA M0 UX COCTaBY, XUMHUECKHUE PEAKITUH TI0 PA3TMIHBIM MPU3HAKAM (UHCITY
U COCTaBy PEarupyronux BEIIECTB, TETUIOBOMY 3((PEeKTy peaknnu, N3MEHEHHIO
CTEMICHEH OKHCJICHUS »JJIEMEHTOB, OOpPAaTHUMOCTH, YYaCTUIO KaTajau3aropa u
JPYTHE), CAMOCTOATEIIEHO BHIOWPATh OCHOBAHUSA W KPUTECPUH I KiacCH(UKAITIT
M3yYaeMBbIX BEIICCTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMCHHS PACKPHIBATh CMBICI TIEPUOINIECKOTO 3akoHa [l
H. Menaeneesa U IEMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOIIYIO, OObACHUTENBHYIO
¥ TIPOTHOCTHUYECKYIO (DYHKITHH,

c(hOpMHPOBAHHOCTh YMEHHWH: XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB W HOHOB XHMHWYECKHX 3JIEMEHTOB TMEPBOTO—YETBEPTOrO0 NEPUOIOB
[lepuoanueckoit  cucrembr  J[.. MenpeneeBa,  HUCHONB3YS  MOHATHUA
«IHEPTETHUECKUE YPOBHHY, «IHEPTETHUECCKUE TOMYPOBHMY», «S-, P-, d-aTOMHBIC
opOUTaIn», «OCHOBHOE W BO30YKIEHHOE SHEPreTUUYECKHE COCTOAHUS aTOMay,
OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBONCTB XUMHUYECKHX AJIEMEHTOB M KX
COCOMHEHUNW mno mnepuogaMm U rpynnam [lepmommueckoir cucrtemsr . U.
MenaeneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUA
WX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHPOBAHHOCTh  YMCHHWMN: XapaKTepu3oBaTh (OMUCHIBATH)  OOMIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMUHBIX  KJIACCOB,  MOATBEPKIATH
CYIIECTBOBAHUE TE€HETHYECKOW CBSA3M MEKIY HEOPTraHUYECKUMH BEIIECTBAMHU C
MOMOIIBIO YPAaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTH. OKHCIHATEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUHA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
ATUX PEaKIUH, Peakiuil MOHHOrO0 OOMEHAa MyTEM COCTABICHUA WX TMOJHBIX W
COKpAlUEHHBIX  MOHHBIX  YPAaBHEHHUM,  peakuuMi  THUAPOJIA3A;,  PEaKUuH
KOMITJIEKCO00pa3oBaHms (Ha MPUMEPE THIPOKCOKOMIUTICKCOB IIMHKA U AJTFOMUHUA ),



c(hOpMHPOBAHHOCTh YMEHHUSA OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIMN ¢ yU4€TOM HMX HHEPreTHUYECKUX XapPaKTCPUCTHK, XapaKTep
U3MEHEHHUS CKOPOCTH XHMHUYECKOW PpEaKIMd B 3aBUCHMOCTH OT Pa3IHIHBIX
(hakTOpOB, a TaKKE XapaKTeP CMEMICHUS XUMHUYECKOTO PABHOBECHS MO/ BIUTHHEM
BHEITHUX Bo3AeHcTBui (mpunmmn Jle [llarense);

c(hOpMHUPOBAHHOCTh yYMEHHUS XapaKTEPU30BAaTh XUMUYCCKHE PEAKIIHH,
JeXKAIUe B OCHOBE TPOMBINIICHHOTO TOJMYYCHHUS CEPHOM KHCIIOTHI, aMMHaKa,
oOIMe Hay4yHBIC TPUHIUIBI XAMHYECCKUX TMPOU3BOACTB, MEIECO00pa3HOCTh
NPUMCHEHUST HECOPTaHWUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH M B OBITY C TOYKH
3pEHUs COOTHOIICHUS PUCK-TIONB3A;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWA O METOJaX HAYJYHOTO
MO3HAHWA SABJICHWA TPUPOABI — HAOMIONECHUE, HW3MEPCHUE, MOACINPOBAHUE,
AKCTICPUMEHT (PEATHHBIN W MBICIICHHBIN ), UCITOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS IPUMEHATH 3TH 3HAHHS TP SKCIIEPUMEHTATFHOM MCCIICIOBAHNN BEIICCTB
U i OOBSACHEHUS XHMHWUYCCKUX SBJICHWH, HWMEIOMAX MECTO B TPHUPOJIE,
MPAKTUYECKOHN ACSITEILHOCTH YEJIOBEKA M B TIOBCEAHEBHOM JKMU3HM;

c(hOpMHPOBAHHOCTh YMEHHWS BBHISBIIATH B3aMMOCBSI3b XUMHUUYCCKUX 3HAHUH C
MOHATHSAMH W TIPEACTABIICHUSAMH JPYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB IS
6oree 0OCO3HAHHOTO MMOHUMAHUS MAaTEPUATBHOTO €IMHCTBA MUPA,

c(hOpMHPOBAHHOCTh YMEHHUSA TPOBOJHWTH PACUETH. C HWCMOJIb30BAHUEM
MOHATHI «MaccoBas J0JIS BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHIIEHTPAITUS»;
MacChl BEIECTBA WM 00bEMA ra3a Mo U3BECTHOMY KOJHYECTBY BEIIECTBA, MACCE
u 00bEMY OJHOTO W3 YUYACTBYIOIIMX B PEAKITMH BEIMICCTB; TEIIoBOro ddexra
peaknuu;, 3HAUYECHWUA BOJOPOJHOTO TIOKA3aTess PacTBOPOB KHUCIOT M IMICIIOUEH C
WU3BECTHOW CTETICHBIO AMCCOIMANMK, Macchl (00bEMa, KOIHMUECTBA BEIIECTBA)
MPOYKTA PEAKIUH, €CIIA OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpa C
OTnpeaeNEHHON MAacCCOBOM OJeH PacTBOPEHHOrO BEIECTBA WIJIM JIaHO B M30BITKE
(MMEEeT TPUMECH), JOJM BHIXOJA TMPOAYKTAa peakiuu, OOBEMHBIX OTHOIICHHMA
ra3oB;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOSTEIIFHO TUTAHUPOBATh W TPOBOJUTH
XUMUYCCKAH  JKCMEPUMEHT  (TIPOBEACHHWE  PEaKiMid  WOHHOTO  OOMeEHa,
MOATBEPKACHUE KAUECTBEHHOTO COCTAaBa HEOPTAHWYECKUX BEIINECTB, OTPEICIICHUE
CpeIbl PacTBOPOB BEIIECTB C TOMOINBIO WHAWKATOPOB, W3YUCHHUE BIIUSHUAS
pasauuHBIX  (AKTOPOB HA  CKOPOCTh  XUMHUYECKOW  PEAKIWH, PEIICHHUE
AKCIICPUMEHTAIBHBIX 3adad mo Temam <«Metammey u  «Hemeramasy) ¢
COOMMIOICHUEM MpaBMl 0€30MACHOTO OOpaIlleHUsl C BEIIECTBAMU U J1a0OpaTOPHBIM
obopynoBanueMm, (OpPMyTUpPOBATH TIEJIb  HMCCIICIOBAHUA, TPEACTABIATH B
paznuuHON (popMe Pe3yabTaThl SKCIEPUMEHTA, aHAJIM3WPOBATh W OICHUBATH WX
JIOCTOBEPHOCTD;



c(hopMHUPOBAHHOCTh YMEHHIA: COOIOATh MPaBHIIA MTOIb30BAHNUS XHMHYCCKOM
nocyaout u jgabopaTopHbIM OOOpPyAOBaHMEM, OOpallleHHUA C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKIIUAMH IO BBITIOJHEHHIO JIA0OPATOPHBIX XUMHYECKHUX
OMBITOB, 3KOJIOTUYECKH ILEIECO00PA3HOr0 TMOBEACHUSA B OBITY WU TPYJdOBOM
JEATEIBHOCTH B LIENAX COXPAHEHMS CBOETO 3/I0POBBA, OKPYKAIOLIEH MPUPOIHON
cpedabl W JOCTHXKEHUA €€ YCTOWYMBOIO Ppa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHYECKOTO JCHCTBHMSA Ha JKMBBIE OPraHU3MBbI OINPEACTEHHBIX HEOPTaHMUYECKUX
BEILECTB, MOHKUMAas cMbIci nokazarens [1JIK;

c(hOpMHPOBAHHOCTh YMEHHWHN: OCYIICCTBIIATH IICJICHAMPABIICHHBIA TTONUCK
XUMHUYECKON MHGOPMAITMHN B PA3TUYHBIX UCTOYHUKAX (HaydHas W yueOHO-HayUHas
JUTEpaTypa, CpeacTBa MaccoBoit nHpopmanuu, MaTEpHET M ApyTHE), KPUTHUECCKA
aHATM3UPOBATh XUMHUUYECKYIO WH(pOpMaImio, nmepepadareiBaTh €€ W UCIOIb30BaTh
B COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3aaaueH.












INPOT'PAMME




MNOYPOUYHOE INTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KommuecTBO WacoB

Bceero

KonTtponasabie
patoTsl

IIpakTHYecKkne
padoTsI

Jlara
H3yYeHHus

DJIeKTPOHHBIe
mu¢gpoBkie
o0pa3oBaTe/IbHbIE

pecypchbl

Hpez{MeT XU 3HAUYCHHC OpFaHI/I‘IeCKOﬁ
XUMHH, [IPSACTABICHUC O MHOFOO6paSI/II/I
OpraHuuYeCKux COCIUHECHU M

DNeKTpOHHOE CTPOSHUE aTOMa Yriepoaa
(0CHOBHOE U BO30OY)KASHHOE COCTOSHUA).
BaneHTHble BOZMOXKHOCTH aTOMa yriepoa

Xumundeckasl CBsI3b B OpPraHUIeCKUX
COeIMHEeHUsIX. MeXaHu3Mbl 00pa3oBaHus
KOBAJICHTHOM CBSI3U, CIIOCOOBI pazphiBa
CBsI3EH

Teopus cTpoeHHUS OpraHHISCKUX
coequneHnit A. M. bytneposa

Buzp! m30MepHun: CTpYKTypHas,
[IPOCTPaHCTBEHHAs. DIEeKTPOHHbIE
3(peKThl B MOJICKYJIaX OPraHUYeCKUX
COeIUHEeHUH

IpencraBienne o kaaccupUKAUT U
cucremaTnueckast HomeHkinarypa (IUPAC)
OpraHHYEeCKUX Bel[eCTB

Knaccuduxarius peakiiii B opraHuueckoi
XUMUHU




Cucremaruzaius v 0000IIeHIe 3HAHUH 110
TeMe

AJIKaHBI: TOMOJIOTHYSCKUH psint, oO1as
dhopmyia, HOMSHKIATypa U H30MepHs,
3JEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYIT

10

DusnuecKrue U XUMHUECKHEe CBOUCTBA
AJIKAaHOB

11

HaXO)KI[eHI/Ie aJIKaHOB B IIpUpPOAC.
Croco6bl TIOJIYUCHHU S U IIPUMCHCHHUC
aJIKAaHOB

12

[uxnoankansl: obimas GopMyia,
HOMEHKJIATYpa ¥ H30MepHsl, 0COGCHHOCTH
CTPOGHHUS U XUMHUUSCKHX CBOMCTB, CIIOCOGHI
HOJIYYCHUS U [IPUMCHEHHE

13

Permenne pacuéTHBIX 33124 Ha
olpe/ie/ieHHe MOJICKYJIPHOU (POpPMyJIbI
OpPraHUYecKOro BEI[eCTBa 110 MAaCCOBBIM
JIOJSIM aTOMOB 3JICMEHTOB, BXOJISIIIMX B €T0
cocTaB. CucremMaTH3alus U 0000IIeHHe
3HAHUM IO TeMe

14

AJKeHBI: TOMOJIOTHUSCKUH psijl, obIIast
dopMyia, HOMEHKIATYpa, ITeKTPOHHOE H
HPOCTPaHCTBEHHOE CTPOSHUE MOJIEKYIL.
CTpyKTypHas U UC-TPaHC-U30MepHsL
aJIKEHOB

15

QDusnueckue ¥ XUMHUCCKUE CBOICTBa
ankeHoB. [IpaBuno MapkoBHUKOBa




Crocobbl TIOJIYUCHHU S U IIPUMCHCHHUC

16
aJIKeHOB
[Ipakruueckas pabora Ne 1 o Teme

17 "TlonmydyeHne 3THUICHA U H3YUCHHE €TI0
cBoiicTB"
Pemnrenne pacuéTHBIX 3a/1a4 Ha

18 ollpefie/IeHre MOJICKYLIPHOH (HOpMYJIbI
OpraHHUYecKOr0O BEIecTBa
AJKaIUeHBI: CONPSDKEHHBIC,

19 H30JIAPOBaHHbBIC, KyMYIHPOBAHHbIE.
OcoGeHHOCTH JIEKTPOHHOIO CTPOCHHUS

20 XuMHUeCKUe CBOUCTBA COIPSDKEHHBIX
JIMCHOB

a1 Cnoco0bl ToMyUeHHs 1 IPUMEHEHUE
aJlKkaJJUeHOB
AJKUHBI: TOMOJIOTHUECKHH psifl, o6Ias

2 dopMyta, HOMEHKIATypa, ITeKTPOHHOE H
HIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL,
¢duznueckue cBoifcTBa

23 XvMunyeckne cBOHCTBA AJIKUHOB

24 KauecTBeHHBIE peaKI[i Ha TPOHHYIO CBI3b

25 CnocoGbl ToMyUeHHs H IPUMEHEHUE
aJIKHHOB

2% Pemrenne 3a7ad: pacuéThl O YPaBHEHUIO
XUMHYECKOH peaknun

27 Cucremarusanus 1 oboOIeHre 3HAHUMH 110
TeMe

28 ApeHbl: TOMOJIOTHUYESCKUH psizt, oOimas




dopMyta, HOMEHKIATypa. DNeKTpOHHOE U
HIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI
GeHzona U ToNyola, X pU3HUSCKUe
CBOHCTBa

XUMHUECKHE CBOUCTBA apeHOB! peaKlIun

29
3aMeIleHH S
XUMHUeCKHe CBOMCTBA apeHOB: PeaKI[un

30 HPHCOCAUHEHHS, OKHUCICHHE TOMOJIOTOB
Genzona

31 OcoOeHHOCTH XUMUYECKHUX CBOUCTB
cTHpoJa
PemreHne pacuéTHBIX 3a/a4 Ha

32 ollpeie/IeHHe MOJICKYILIPHOH (HOpMYJIbI
OpraHHUYEecKOr0O BEIeCTBa

33 Cnoco0bl ToMyUeHHs 1 IPUMEHEHUE
apeHoB

34 I'eneTndeckas cBA3b MEXIY PasIUIHBIMU
KJIaccaMH YIJIeBOIOPOAOB
PacuéTsl N0 ypaBHEHUSIM XUMHUESCKUX

35 peakiuii. Cuctemarusaims U 06001eHIe
3HaHUU 110 TeMe

36 Ipuponusii ras. llonmyTHele HedTAHBIC
raspl

37 KaMeHHBIH yTo1b U IPOAYKTHI €T
nepepaboOTKH
Hedrb 1 ciocobbl eé nepepaboTKH.

38 [IpumeHeHMe IPOAYKTOB MepepaboTKU

HedTH




39

I'eHeTnueckas CBA3b MCXKAY pa3jIMYHbIMHU
KjaccaMu yrjeBoJopoaoB

40

FaJ’IOFeHOHpOI/ISBOI[HLIe YIHJICBOAOPOAOB!
DJICKTPOHHOC CTPOCHUC, pCaKIIun
3aMCIICHUA raJloresa

41

JleticTBUe Menoueli HA
raJloTeHIIpon3BoHbIe. B3anMonelicTBre
JIUTAJIOTCHAJIKAHOB ¢ MAarHUEM U IIMHKOM

42

Cucremaruzaius v 0600IIeHIe 3HAHUH 110
pazzexny "YriaeBomopoast”

43

KonrponbHas pabota 1o Teme
"Yraesongopozs!”

44

ITpenenbHble OAHOATOMHBIE CIIUPTHI:
romMoJioruueckuii psiz, obmmast popmyia,
CTPOGHHE MOJICKYII, H30MepHsI,
HOMEHKJIATypa, KIacCH(HKALSL,
¢usndeckue cBoHCTBA

45

XHUMHUECKHE CBOMCTBA IIpeACJIbHBIX
OJHOATOMHBIX CITUPTOB

46

Croco6bl TIOJIYUCHHUS U IIPUMCHCHUC
OJHOATOMHBIX CITUPTOB

47

IIpocTsle 5dupbl: HOMEHKIATYpA U
H30MepHsl, 0COOEHHOCTH QURHUSCKUX U
XMMHUUECKHUX CBOMCTB

48

MHoroaToMHbIe CIIMPTHI: STHJICHIJIMKOJIb U
TJIHULCPHH, UX CI)I/ISI/I‘IGCKI/IG U XUMHYCCKHUEC

CBOMCTBa

49

Croco6bl TIOJIYUCHHUS U IIPUMCHCHUC




MHOT'OaTOMHBIX CITUPTOB

DeHOM: cTpOCHUE MOJICKYIbI, QU3HTIeCKUe

il
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62

OcoOeHHOCTH CBOMCTB MYPaBbUHON
KUCIOTEL. MHoOroo6pasue kapbOHOBBIX
KUCJIOT

63

OcobGeHHOCTH CBOMCTB: HEIIpeeIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JIMKapOOHOBBIX, THPOKCHKapOOHOBBIX
kuciioT. IIpencraBureny BbICIINX
KapOOHOBBIX KHCIIOT

64

TlousTue o TIPONU3BOJHBIX Kap6OHOBLIX
KHUCIIOT

65

Crocobbl TIOJIYUCHHU S U IIPUMCHCHUC
Kap6OHOBLIX KHUCIIOT

66

CroxkHbIe S(UPBL: TOMOJIOTHUSCKUH PSIA,
obmas dopMmyna, H30MepUs U
HOMEHKJIATypa

67

Ousnueckde ¥ XUMHISCKHEe CBOMCTBA
3¢pupoB

68

Pemenne pacuéTHbIX 3a1a4: 110 YpaBHEHHUIO
XMMHUUECKOH peaKliuy, Ha ollpesieieHUe
MOJIeKYILIpHOH QopMyIIBI OpraHU4ecKoro
BellleCTBa

69

[Ipakruueckas pabora Ne 3. Pemenue
SKCTICPUMEHTAIbHBIX 3a7a4 110 TeMe
"KapboHoBbie kucnoThl. CiaoxxHbie 3¢upbl”

70

Kupsri: crpoenue, pusnueckue u
XUMHUECKHE CBOMCTBA (THAPOIIH3)

71

OcoOeHHOCTH CBOMCTB JKUPOB,
coJlepsKallluX OCTaTKH Hellpe/e/IbHbIX




SKUPHBIX KUcJIoT. JKupel B IpUpo/e

Mpelja KaK COJIH BBICIIIHX Kap6OHOBLIX
KHCJIOT, HX MOIOIICC JnelcTBHE. Tlousatue o

= CHHTETUYECKUX MOIOIMINX CPEICTBAX
(CMO)
I'eneTnueckas cBsi3b YIJIE€BOIOPOJIOB U

73 KHCJIO POACOACPIKAINX OpPraHUIeCKUX
BCIICCTB

74 PacuéTs! o ypaBHEHHUIM XUMHUYIECKUX
peakuui

75 Cucremaruzaius v 0600IIeHIe 3HAHUH 110
TeMe
OOb111as XapakTepUCTHKA YIISBOJIOB U

76 KIaccupuKanms yrieBoJoB (MOHO-, 1H- U
[IoJIUCaxXapuIbl)

77 Monocaxapubl: pU3NUIecKHe CBONCTBA H
HaXOXK/JCHHE B IIPUPOAE

78 IIpumeHeHME TIIIOKO3EI, €€ 3HAUCHHE B
SKU3HEZESTeIbHOCTH OpraHu3Ma
JlMcaxapunel: caxaposa, ManbTO3a U

79 nakrosa. HaxoxzaeHue B ipupojie u
[IpUMEHEHHE TUCcaXapruaoB
[lonmcaxapuapl: cTpOGHHE MaKPOMOJIEKY,

80 (duznUeckre U XUMHUYCSCKHE CBOUCTBA,
[IpIMEHEHHE

81 [ousTre 06 UCKYCCTBEHHBIX BOJOKHAX

2 Pemmenne pacueTHBIX 3a/1au Ha

OIIPEACIICHUC NOJIU BbIXOJa ITPOAYKTa




peakiuu OT TCOPCTUUCCKN BO3MOKHOI'O

83

Cucremaruzaius v 0600IIeHIe 3HAHUH 110
pazneny

84

KonrponbHas pabota 1o Teme
"Kucnopozaconepskaiire opraHuuecKue
coenuuennsa”

85

AMUHBI: KIacCH(PUKALUS, CTPOSHHE
MoJIeKy 1, ob1mast GopMysia, U30MepHsl,
HOMEHKJIATYpa ¥ PU3HUCCKHE CBOHCTBA

86

XuMHUECKHe CBOUCTBA aln CbaTI/I‘IeCKI/IX
aMHHOB

87

AHWUIHH: CTPOCHUC aHUJINHA, 0COOEHHOCTH
XUMUUECKUX CBOUCTB aHUJIMHA

88

Crocobbl TIOJIYUCHHUS U IIPUMCHCHHUC
aJ'II/ICI)aTI/I‘IeCKI/IX aMHHOB

89

AMHUHOKHUCIIOTBL: HOMEHKJIaTypa U
usoMepusl, QU3nIecKre CBOMCTBA.
OtebHbIE IPEACTABUTEIH U~
aMHHOKHCIIOT

90

XUMHUECKHE CBOUCTBA AMHHOKHCIIOT, UX
OHOJIOTUYECKOE 3HAUCHHE aMHHOKHCIIOT.
CuHres u TUAPOJIN3 IISIITUAOB

91

besku kak NpUpOAHbIE IOJUMEPBL;
CTPYKTYpPbI 6eJIKOB

92

XuMHueckHe CBOMCTBA OEIKOB

93

ASOTCOZ[ep)KaH_II/Ie TeTCPOLUKINYCCKUC
COCAUHCHMHS. HyKﬂeI/IHOBLIe KHUCJIOTEI:
COCTaB, CTPOCHUC U OHOJIOTHUECKAS PpoJIb




94

[Ipakruueckas pabora Ne 4. Pemenue
SKCHePUMEHTAJIBHBIX 347124 110 TeMe
"AzoTconeprkalnre opraHuIecKue
coenuuennsa”

95

[Ipakruueckas pabora Ne 5. Pemenue
SKCTICPUMEHTAbHBIX 3aa4 110 TeMe
"PacriosHaBaHHe OpraHUUYeCKUX
coenuuennit”

96

KonrponbHas pabota 1o teme
"AzoTconeprkalre opraHuIecKue
coenuHennsa”

97

OCHOBHBIC TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCIUHEHUH U
METObI UX CUHTC3a —IIOJIMM epu3alus u
TIOJIHKOHACHCAITUA

98

[Inactvaccsl. YTunusamus u nepepaboTka
IJ1acTHKA

99

OnacroMepbl: HAaTypaJibHbIH
CHUHTETHUECKHe KayuykH. Pe3una

100

Bonokna: HaTypaJlbHbIC, HCKYCCTBCHHBIC,
CHHTCTUUCCKHUC. HOJ’II/IMGpLI CIICIHUAJIEHOI'O
Ha3HAUYCHUS

101

[Ipakruueckas pabora Ne 6. Pemenue
SKCHePUMEHTAJIBHBIX 347124 110 TeMe
"PacniozHaBaHKe ILIACTMACC U BOJOKOH"

102

O6o0bIIeHre U cUCTeMaTH3alus
H3YYCHHOTO MaTepHaa 1o TeMe
"BeIcOKOMOJIEKYIISIpHBIE COSANHEHH"




OBIIEE KOJIMYECTBO YACOB I1IO
INPOT'PAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KommuectBO WacoB

Bceero

KonTpoasabie
patoTsl

IIpakTHYecKkme
padoTsI

Jara
H3yYeHHus

DJIeKTPOHHBIe
mu¢gpoBkIe
o0pa3oBaTe/IbHbIe

pecypchbl

Artom. CocTaB aTOMHBIX siiep. XUMUUECKUH
s5eMeHT. M30ToIb!

CTpOeHI/Ie DJICKTPOHHBIX 000JI0UeK aTOMOB,
KBaHTOBEIC UHCIIa

Krnaccuuraiiust XAMUUSCKUX SJTEMEHTOB (S-,
p-, d-, f-o1emenTsI)

PacnipenesieHne 31eKTPOHOB IO aTOMHBIM
opburaisM

OneKTpoHHbIE KOHPUTYPAITUH aTOMOB
3JIEMEHTOB B OCHOBHOM H BO30YXKIEHHOM
COCTOSIHHU

OneKTpoHHBIC KOHQUTI'YPAI[HH HOHOB.
DJIeKTpOOTPULIATEILHOCTD

Ieproauueckuit 3axon u Ilepuoauueckas
cUcTeMa XUMHUeCKuX 1emMenToB J|. M.
MeHneieeBa, cBsI3b ¢ COBpeMEHHON TeopHei
CTPOEHUS aTOMOB

3aKOHOMepHOCTI/I U3MEHEHUS CBOUCTB
XUMHYCCKHX B3JICMCHTOB U O6paSyeMLIX HUMH
IIPOCTBIX U CJIOKHBIX BCIICCTB 10 I'pyIIliaM U
nepuoaam

Cucremarmsaiiis U 0600IeHHe 3HAHUH TI0




TEMEC

10

Bunbl xumudeckol cBsizU. MexaHU3MbI
o0pa30BaHUS KOBAJIICHTHOU CBA3H.
Bonoponnas cBs3b. MesxMoJIeKyIsIpHbIE
B3aUMOJIeHCTBUS

11

BajneHTHOCTb U BaJIeHTHbIE BO3MOKHOCTH
aToMOB. CBSI3b DJIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI ¢ UX T€OMET PUUECKUM CTPOSHHEM

12

HpeHCTaBI{eHI/Iﬂ O KOMILJICKCHBIX
COCJIMHCHUSIX: cOCTaB U HOMCHKJIaTypa

13

BeLHeCTBa MOJICKYJISIPHOT'O B
HEMOJICKYJISIPHOTO CTPOCHUS. Turib
KPpUCTAJJINYCCKUX PCHICTOK U cBOHCTBa
BCIICCTB

14

Tlonsarue o JUCIICPCHBIX CHUCTeMax.
HpeZ[CTaB.HeHI/Ie O KOJUIOUJIHBIX pacTBOpax

15

HcTuHHbIE pacTBOPBI: HACBIIIEHHbIE U
HEHACBIIIeHHbIE, PACTBOPHUMOCTD.
Kpucranoruapatst

16

Crioco0Bb! BbIpasKeHHsI KOHIIeHTpariuy
pacTBOpPOB

17

Pemnenne 3a1au ¢ HCIONIL30BAHHEM MTOHSITHH
"MaccoBas 01 pacTBOPEHHOTO BelecTBa",
"MosipHasi KOHIIGHTpanus"

18

Krnaccudukaiius 1 HOMSHKIATYpa
HEOPraHUYECKHX BElIeCTB

19

Cucremarmsaiiis U 0600IeHHe 3HAHUH TI0
TEeMe




20

KonrpobHast pabota o remam "CrpoeHune
atoma. [lepronuueckuii 3aKkoH u
[eproanueckas cucTeMa XHMHYSCKUX
snemenToB J[. M. Menneneesa", "Ctpoenue
BellecTBa. MHoroobpasue Beriects"

21

Knaccudukanus XUMHISCKUX Peakinii B
HEOPraHUIecKOH U OpraHNnYecKON XUMHUH.
3aKoH COXpaHEHMS Macchl BEI[€CTB; 3aKOH
COXpaHEHU I U MpeBpallleHUs] SHEPT UK IIpU
XUMHUUECKUX PEAKIIHSIX

22

TennoBele 5 PeKThl XUMUUESCKIX peaKIni.
TepmoxumHueckue ypaBHEHHS

23

Berumciaenus no YpaBHCHHAM XHUMHUUYCCKUX
peaKLII/Iﬁ " TCPMOXUMHUUCCKHUM YpaBHCHHUSIM

24

CKopocTh XUMUUECKOH peakiiuy, e&
3aBHCHMOCTH OT Pa3IHUHBIX aKTOPOB.
Katanus u karanuzaTopel

25

T'oMoreHHsIe TeTCpOrcHHbIC pCaKIIuU

26

[Ipakruueckas pabora Ne 1 o teme
"BiusHue paznuuHbIX (aKTOpPOB Ha
CKOPOCTh XUMHUUECKOH peakiiuu"

27

OO6paTuMble U HeOOpaTHMBIC PeaKITHH.
XuMHUecKOe paBHOBECHE

28

[Ipakruueckas pabota Ne 2 1o teme
"BiusiHue paznMuHbIX (aKTOpPOB HA
HOJIOKECHHE XUMHUUECKOTO paBHOBECH "

29

SHGKTPOI{I/ITI/I‘IGCKaﬂ JAUCCOLIUALIHs. CuibHbIC
U ciaabble DJICKTPOJIUTHI. CreneHb




JTUCCOITHAIINH

Wonnoe npousseneHne Boabl. Cpesia BOJHBIX

30 pactBOpoB. Bomopoansiii nokazatens (pH)
pacTBOpa

31 TI'unponus coneii. Peakuuu, nporekaromiye B
PacTBOpax JSKTPOIUTOBR
[Ipakruueckas pabota Ne 3 o Teme

32 "XuMHUecKUe peaKiMy B pacTBOpax
SJIEKTPOJUTOB"
OKHCINTEIbHO-BOCCTAHOBUTEILHEIE

33 peaknuy. Baxxaelmue oOKUCIUTEIN U
BOCCTaHOBHTEIN

34 Mertoz 31eKTpOHHOTO (3JI€KTOHHO-HOHHOTO)
Gaganca

35 DJeKTpoJIU3 pacTBOPOB U PACILIABOB
BEII[€CTB

36 Permenne 3aau pa3IMyHBIX THUIIOB

37 Permenne 3aau pa3IMyHBIX THUIIOB

18 Cucremarmsaiius U 0600IeHHe 3HAHUH TI0
TeMe "XHUMHUecKue peakiuu"

39 Konrpobnast pabota o Teme "XuUMHUISCKUE
peaxkuyn”
[onosxenue HemeTa/uioB B [lepruoauueckoii

40 cucTeMe XUMuueckux snementos J. U
MeneneeBa U 0COOGSHHOCTH CTPOCHUS X
aroMoB. Ou3HUecKHe CBOWCTBA HEMETAJLIOB

41 AIoTponus HeMeTaJlIoB (Ha puMepe

KHcnopoza, cepsl, Gocdopa u yriepona)




Bognopon: nonyuenue, pusndeckue U

42 XHUMHUecKHe cBoHCTBa. [ Mapuabl
I"anoreHsl: HaXoXKAEGHHUE B IPHUPOE, CIOCOOBI

43 HOTy4YeHHS, PU3HUSCKUC U XUMUUCCKUE
CcBOMcTBa
I"anorenoBonoponsl. Baxkueiimue

44 KHCJIOPOJICOASPKALINE COSIHHEHU S
raJIoreHOB
JlaGopaTopHble U IPOMBIIICHHBIE CIIOCOOBI

45 nony4eHus rajoreHoB. [Ipumenenne
raJIOTeHOB U UX COEIMHEHUH
[Ipakrrueckas pabota Ne 4. Pemenne

46 SKCIepPHM EeHTaJIbHBIX 3371 10 TeMe
"T"anorens!"”
Kucnopox: mabopatopHsle 1

47 I POMBIIIJICHHBIC CTIOCOOBI ITOTYUCHUSL,
¢du3nUeckre U XUMHUeCKUe cBokcTBa. O30H.
IIpumeHeHHe KUCIOPOa U O30HA

48 OKCHBI U TEPOKCUIBI

49 Permenne 3aau pa3IMyHBIX THUIIOB
Cepa: HAXOKJICHHE B IIPUpPOJIE, CIIOCOOBI

50 HOJTy4YeHHS, PU3HUSCKUC U XUMUUCCKUE
cBOMcTBa

51 CepoBoaopo, cyIb(uasl

52 Kucnopozaconepxaliue coeZIMHEHUS CEPbI.
OcoOeHHOCTH CBOMCTB CEPHOMN KUCIOTHI

53 [Ipakrrueckas pabota Ne 5. Pemenne

SKCIIepUMEHTaIbHEIX 3a/1a4 1o TeMme "Cepa u




eé coenuueHnsa”

Azor: HaXOXXACHUC B ITPUPOJC, CIIocOOBI

54 HOJTyUYeHHS, PU3HUSCKUC U XUMUUCCKUE
cBolicTBa. AMMHAK, HUTPUABI

55 Kucnopozcoaepskaliue coeJUHSHH a30Ta.
OcoBGeHHOCTH CBOMCTB a30THON KHUCIIOTBHI

56 IIpumeHeHHe a30Ta U €TO COCUHECHUI.
AzotHble ynoOpeHus
Docdop: HAXOKICHUE B IPUPOAE, CIIOCOOBI

57 HOJTy4YeHHS, PU3HUSCKUC U XUMUUCCKUE
coiictBa. ®ocdunst u hochun

53 Oxceunpl pocdopa, ocdopcoaepkaiine
kucnoThl. Conu pochopHOM KUCIOTHI

59 IIpumenenne docdopa U ero coeJUHSHUH.
Docdopubie yaoOpeHus
[Ipakrrueckas pabota Ne 6. Pemenne

60 SKCIIePUMEHTAIbHBIX 3a/1a4 110 TeMe "A30T U
¢docdop u ux coeauHenus"
Yriepos: HaXOXKICHHE B IIPUPOE,

61 aJIIOTPOITHbIC MOJUQUKAIINH, QU3HUCSCKHIE 1
XMMHUECKHE CBOMCTBa, IPIMEHCHHE

62 Oxkcup yraepona(ll), okenn yraepona(I1V),
yroJbHas KUCIOTa U €& COTU

63 Permenne 3aau pa3IMyuHBIX THUIIOB
KpeMHUi: HaX0X/EHHE B IPHPOJIE, CIIOCOODI

64 HOTy4YeHHS, PU3HUCCKUC U XUMUUCCKUE
cBOMcTBa

65 Oxenn xpemunsi(1V), kpeMHHEBas KucI0Ta,




CHJIMKATBbI

HpI/IMeHeHI/Ie KpEMHUA U CTO COCTMHECHUH.

66 CrekJ1o, ero noJyueHue, BUAbI CTEKIIa

67 Permenne 3aau pa3IMyuHBIX THUIIOB

68 Cucremaruzanus U o6oOIeHne 3HaHU M 110
teme "Hemeramner"

69 KonrpoabHast pabota no teme "Hemerauist"

70 AHaJu3 pe3ynbTaTOB KOHTPOIbHOM paboThl,
KOPPEKIHs OUINO0K
Ionoxenne Meranios B [lepuonuueckoit

7 CHUCTEME XUMHUECKUX 3JIeMEHTOB.
OcoOeHHOCTH CTPOCHUS SICKTPOHHBIX
000J109eK aTOMOB METaJIIOB

7 O6mue dpuznUecKkre CBOMCTBA METAIIOB.
[IprMeHeHNHe MeTaJUIOB B OBITY U TEXHUKE

73 CnnaBsl MeTanioB. Kopposus Metaiios

74 Permenne 3aau pa3IMyHBIX THUIIOB
DIeKTPOXUMHUUECKUH sl HAll psDKCHUN

75 MeTaiuoB. O6IIHe cnocoObl TONTyYSHHS
METaJlIOB
Ob11as XapakTepucTHKa MeTauioB [A-
rpymnsl Ilepuoauueckoit cucTeMbl

76 XHUMHUECKHUX 3J1eMeHToB. Harpuil u xammii:
Hoy4ueHUe, QH3ndyecKre U XUMUUCSCKHE
CcBOMCTBA, IPUMEHEHHE IPOCTHIX BEILIECTB U
UX COeIMHEHUI

77 Obmas xapakTepucTika Metaion [1A-

rpymnsl Ilepuoauueckoit cucTeMbl




XUMHUYCSCKHUX 3JIeMEeHTOB. Marauii u
KaJIbITUH: TIOJIyuYCHHU®C, CI)I/ISI/I‘IGCKI/IG u
XUMHYCCKHEC CBOﬁCTBa, TIIPUMCHCHHUC

IIPOCTBIX BCIICCTB U UX COCTMHECHU M

78

KéctrocTh BOIBI U CIIOCOOB!I €8 YCTpaHeHUS

79

AMOMHUHHHN: TOJTydeHUe, QU3HUSCKHIE 1

XUMHYCCKHEC CBOﬁCTBa, IIPpUMCHCHHUC

80

AmdoTepHble cBOlicTBa OKCHA U
THJIPOKCHIA aJIIOMUHUS,
THJIPOKCOKOMILIEKCHI aJIIOMUHHMSI, UX
HpUMEHEHHE

81

Pemrenue 3aJa4 pas3JIn4HbIX TUIIOB

82

[Ipakrrueckas pabota Ne 7. Pemenne
SKCTICPUMEHTABHBIX 3a7a4d II0 TeMe
"MeTasnsl r1aBHBIX moarpymn”

83

O6mas XapaKkTepHCTHKA METaILIOB
no6ouneIx noArpynn (b-rpymm)
Ieproauueckoil cHCTEMBI XUMUYECKUX
3JIEMEHTOB

84

OuznuecKkrne U XUMHUECKHE CBOMCTBA Xpoma
Hu ero COeHHHeHHﬁ, HUX IIPUMCHCHUC

85

Baxnelinue coeTMHEHNS Maprasiia.
IlepmaHranat kanus, ero OKUCIUTEIbHbBIC
CBOMCTBa

86

Ousnueckne U XUAMUUSCKHE CBOMCTBA JKee3a
M €rO COSJIUHEHUHN. HonyquI/Ie u
TIPUMCHCHHUC CIIIABOB JKeJie3a

87

OuznuecKkrie U XUMHUSCKHE CBOUCTBA MEIU U




cé COGHHHGHHﬁ, HUX [IPpUMCHCHUC

OuznuecKkrie U XUMHUECKHE CBOMCTBA IIHHKa

88 1 €TO COSTMHEHUH, UX IPUMEHEHHE.
I'uApOKCOKOMILIEKCHI ITUHKA
[Ipakrrueckas pabota Ne 8. Pemenne

89 SKCTICPUMEHTABHBIX 3aad II0 TeMe
"MertaJuibl TOGOUHBIX HOATPYII"

90 Permenne 3aau pa3IMyYHBIX THUIIOB

01 O6o611eHde B CUCTeMaTH3aIU s H3YUCHHOTO
MaTepuaia 1o teme "Metanisr"

92 KonrpoxabHast pabota no reme "Mertamuibr"

03 AHaJu3 pe3ynbTaTOB KOHTPOIbHOM paboThl,
KOPPEKIHs OMINO0K
Ponb xuMun B obecliedeHUN yCTOHIUBOIO

94 pa3BUTH YenoBeuecTBa. [loHsaTue o
HaYUHBIX METOJIaX HCCIIeA0BAHUS BEIIECTB
HayuHble NpUHIUIILI OpraHU3aIHA

95 XUMHUYECKOTO IIPOU3BOACTBA.
[IpoMBIITeHHBIE CIIOCOODI TONTYUCHUS
Ba)KHEHUIITNX BEIEeCTB

96 XuMHUeckoe 3arpsA3HeHHe OKPY KAl e
CpezIbl U eTO [OCTIeICTBUS

o7 XUMHUA U 3/I0pOBbE UEIOBEKA.
JlekapcTBeHHBIE cpeficTBa

08 Xumus numy. Pois xuMun B obeciedeHnH
MUIIeBOH 6e30MaCHOCTH

99 Kocmernueckue 1 mapdroMepHbIE CPEICTBa.

BeiToBas xumus




XuMus B cTpontenscTBe. BaxkHelmme
100 CTPOUTENIbHBIC U KOHCTPYKIIHOHHBIE
MaTepHabl

101 XUMHS B CEJIbCKOM XO3SHCTBE.
OpraHndeckre U MUHEepaIbHble YIOOPeHUs

102 Cucremarmsanius U 0600IeHHe 3HAHUH 110

TEMEC

OBIIEE KOJIMYECTBO YACOB I1IO
INPOTPAMME

102




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUISA YUYEHUKA

» Xumus, 10 kmace/ Ily3ako C.A., Mamanaa H.B., ITonkos B.A., AkimonepHoe
obmectBo «M3marenscTBO «IIpocBerieHre»
» Xumus, 11 xkmace/ Ilyzakos C.A., Mamanaa H.B., ITonkos B.A., AkimonepHoe

obmectBo «M3narenscTBO «IIpocBemenune

METOJIUYECKHUE MATEPUAJIbI JJISA YUUTEJISA
e Hacronbnas kaura yautens. Xumus. 10 kiacc. / O.C. 'abpuensn, [T
JIvicoBa, A.I'. BBenenckas. - M.: JIpoda
e Hacronpnas kaura yuutens. Xumus. 11 kmace. / O.C. 'abpuensn, '
JIsicoBa, A.I'. BBenenckas. - M.: JIpoda
o Xumwus. Jumaktuueckuit marepuain. 10-11 kmaccel: yuedHoe mocodue s
obmeobpa3oBarenbHbIX opranuzammii / A.M. Paaenxkwuii. - M.

[Ipoceemenne

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
o https://lesson.academy-content. myschool.edu.ru/04/10

 https://lesson.academy-content.myschool.edu.ru/04/11



IIpunoxenne

®opmbl yueta padoueil mporpaMMbl BOCIUTAHUS
K paboueit mporpamMme «Xumud. YTiuyOlIeHHbIH ypoBeHb. 10 kimace)

No BocnurarensHblii ®opma nmpoBeACHUA Hara
ypoKa | KOMIIOHEHT MPOBEICHUA
(TeMa rU3 MpOTPaMMBI
BOCTIMTAHU)
5 Bceepoccniickuii ypok Coo0Orienne 06
« Dkonorus u aJbTEPHATUBHBIX
SHEProcOEPEKEHUE» WCIOIb30BAHUIO

MPUPOJIHOTO ra3a
HMCTOYHUKAX SHEPTUU

21 191 rox co ausa [IpocmoTp BUaCOpOIUKA
poxaenus J[.1. o Bkyazae JI.M.
MennaeneeBa MennaeneeBa B pa3BUTHE

XUMUHA

24 Henens poccutickoi [IpesenTanus o

HayKH JOCTUKEHUAX

POCCUNCKHX YUEHBIX B
00JIaCTH OPraHUYECKOTO
CUHTE3a

28 Henens npodopuentanmu | becena o npodeccnsx,
JUTSL OBIAACHUS
KOTOPBIMH TPEOYIOTCS
3HAHUS XUMHUH




