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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mno Xumuu (yIJIyOJIEHHBIH  YpOBEHb) Ha YPOBHE
cpellHero oomiero oopa3oBaHus COCTaBlIEHAa HA OCHOBE TPEOOBaHMI K pe3ysibTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTeIbHOM  MPOTpaMMBbI  CPEIHEro  OOIIero
obopazoBanus MAQOY CHI Ne 7, mpencraBnennbix B ®I'OC COO, B TOM yucie
paGoueii  mporpamMMbl ~ BOCIHTAHHS C  HCIIOJB30BAHHEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HampasieHHocTH «Touka pocTtay, cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
00pa30BaTEeNbHBIX MPOrPAaMM  €CTECTBEHHO-HAYYHOH U  TEXHOJOTHYECKOH
HaIpaBJIeHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUHM C  TPEOOBAHHUSIMU
3aKOHOJATEIbCTBA B cdepe oOpa3oBaHuss M C YYETOM PEKOMEHIAlUN
denepanbHOrO Oneparopa yueOHoro npeaMera « XUuMus».

Hcnonp3oBanue obopynoBanust IieHTpa «Touka pocra» mnpu peanusaluu
JTaHHOU pabouell mporpaMMBbl O3BOJISIET CO3AaTh YCIOBUSL:

* JUTsl paCIIMPEHUs COAEPKAHUS IIKOJIBHOIO XMMHUECKOT0 00pa3oBaHus;

* Uil TIOBBILICHUS TIO3HABATEIbHOM aKTMBHOCTU OOy4arouuxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* A pa3BUTHs JHYHOCTH peOeHKa B Tpolecce OOy4YeHHS XHUMHHU, €ro
crocoOHOocTeM, (opMUpOBaHMS ©  YAOBJICTBOPEHHUS COIMATBHO 3HAYHUMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* nnsi paboThl ¢ OAApEHHBIMM IIKOJIBHUKAMH, OPTaHU3AIMA WX Pa3BUTHUS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Ipumensist oOopynoBanue neHTpa «Touka pocTay Ha ypokax, ydaliuecs
CMOTYT BBINIOJIHUTE J1a00paTOpHblE PabOThl U HKCHEPUMEHTHI IO MpOrpamme
y4eOHOro npeaMera « XUuMus».

XuMUsi Ha ypoBHE YIIIyOJIEHHOTO H3Y4YEHHs 3aHUMaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyeHue nmpeamera, peaqu3yeMoe B YCIOBUAX  AU(GepeHLUpPOBAHHOTO,
npo@uibHOr0 0Oy4YeHHs, TPU3BAHO OOecHeuyuTh O00Ie00pa3oBaTENbHYIO U
OOIIEKYTbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO JUIS
aianTanuy X K ObBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU B COIIMYME, a TAKXKe IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax npodeccuoHalbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SBISETCS OJJHOU M3 MPHUOPUTETHBIX JUCIUILINH.

[Ipu wu3yuyeHun ydyeOHOro mnpenMera «XUMHS» Ha YriayOJEHHOM YpOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO W CpeAHero ooIiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7auell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESITEIbHOCTH YeJI0BEeKa M OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Perienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUs NpeaMeTa Mpeirosaraer
pealin3alnio TaKuX Hesel, Kak:

(opMupoBaHHEe TPEACTABICHUNA: O MaTEpPUAJBLHOM E€IUHCTBE MHpA,



3aKOHOMEPHOCTSIX U NMTO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XMMHUU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIyllel poju B 00€CleUeHUU YCTOMYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTETUUECKON U MUILEBON
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHAlIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN
cpene;

OCBOCHME CHCTE€Mbl 3HAHUHW, JICKAIIMX B OCHOBE XHMHUYECKOH
COCTABJISIIOLIEN  €CTECTBEHHO-HAyYHOM KapTUHBI MHUpA: (QyHIAMEHTaIbHBIX
MIOHATHM, 3aKOHOB M T€OPUN XUMHH, COBPEMEHHBIX IMPEIACTABICHUN O CTPOCHUU
BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XMUMHUYECKHX PEAKIMil, 0 XMMUYECKOM PAaBHOBECHUH, PACTBOpax M
JTUCIIEPCHBIX cHUCTeMax, o0 OOMMX HAy4YHBIX TMPUHIHUIAX XUMHUYECKOTO
MIPOU3BOJICTBA;

(dopmupoBanue y oOyyJaronmxcs OCO3HAaHHOIO MMOHUMAHUS
BOCTPEOOBAHHOCTU CHCTEMHBIX XMMHYECKUX 3HAHUU NI OOBSICHEHUS KITFOYEBBIX
uaeil U npoOjeM COBPEMEHHON XUMHH, JJi OOBSCHEHHUS M TPOTHO3UPOBAHUS
ABJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOIO PEUICHUS
po0seM, CBSI3aHHBIX C XUMHUEN, MPOTHO3UPOBAHUS, AHAJIN3a U OLEHKH C MO3UIUI
HKOJIOTUYECKON Oe30MacHOCTH TMOCHEACTBUI OBITOBOM U MPOU3BOJACTBEHHOU
NEATEIbHOCTH  YEJOBEKAa, CBSA3aHHOW €  XMMHYECKUM  IIPOU3BOJICTBOM,
UCITOJIb30BAaHUEM U NIEPEPa0OTKOI BEILIECTB;

yriiyOJieHue MpeACTaBICHUM O HAyYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX
JUIS. IPUOOPETEHUS] YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBJIICHUM, WMEIIMNX MECTO B TMPUPOAE, B MPAKTUUECKOU
JEATEIIbHOCTH U MOBCEAHEBHON KU3HHU.

B mane peanuzanuy nepBOOYEPEIHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIINX
GyHKIUNA TIEJIOCTHOM CHUCTEMBI CpeaHEro o0mero oOpa3oBaHUsl TPH H3YYCHHH
npeaMeTa «XuMHUA» Ha  YIIyOJEHHOM  YpPOBHE OCOOYI0  aKTyalbHOCTh
npuoOpeTaroT Takue LeJd M 3aJaud, Kak: [ BocnuTaHue YOexAEHHOCTH B
MO3HABAEMOCTH SIBIICHUN TIPUPOJIBI, YBAXKEHHUS K TIPOLIECCY TBOPUYECTBA B 00JaCTH
TEOPETUYECKUX W TPUKIAIHBIX HUCCIACAOBAHUA B XUMHUH, (HOPMUPOBAHUE
MUPOBO33PEHUSI, COOTBETCTBYIOILIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu; [
pa3BUTHE MOTHUBAIMU K OOYYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
U CaMOBOCIHUTAaHWIO HA OCHOBE YCBOCHHsI OOIIEUYeIOBEUECKUX IeHHOCTeH; [
pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, WHTEUICKTYalbHBIX M TBOPUYECKUX
criocoOHoCTeM oOy4Jaromuxcs, GopMUpOBaHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K
caMO00pa30BaHUIO M HENPEPHIBHOMY OOpa30BAaHUIO KaK YCJIOBHIO YCHEIIHOM
npo(hecCHOHANBHOM 1 OOIIECTBEHHOM JeSATebHOCTH, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 37I0POBbIO 1 IOTPEOHOCTH B 3JJ0POBOM 00pase *U3HU; || popMupoBaHue
YMEHHUM M HABBIKOB Pa3yMHOT'O MPHUPOJOMNOJIb30BAHUS, PA3BUTHE SKOJIOTUUECKON



KyJIbTypbl, TPHOOPETEHHE OMbiTa OOIIECTBEHHOIOJE3HON  JKOJOTHYECKON
NEeSATETbHOCTH.

PabGouas mporpamma peanusyercs Ha ocHoBe YMK B.B.JlyHuna, xoTopbiii
BKJIIOYEH B (heliepaibHbIN MepeueHb YYCOHMKOB, TOMYIIEHHBIX K UCIOJIb30BAHUIO
IpU pean3alii UMEIOUIUX TOCYAapCTBEHHYIO aKKPEAUTAIMIO 00pa30oBaTEIbHBIX
IporpaMM HA4allbHOTO  OOIEro, OCHOBHOTO OOWIEro, CpeIHero OOIIero
oOpa3oBaHuUs OpraHu3alUsIMH, OCYIIECTBIISIOIUMHU 00pa3oBaTenbHYI0
JESITEIbHOCTh U YCTAHOBJICHHSI MPEACIBHOTO CPOKa MUCTIOIB30BAaHUS UCKITFOUEHHBIX
yueOHuKOB" (Ne 858 ot 21.09.2022 r.).

VY4eOHbIi m1aH 00pa30BaTENLHOTO YUPEKACHUS MPEAyCMaTPUBACT U3yUCHHUE
XUMHH Ha yrayoiseHHoM ypoBHe B 10-11 kimaccax. OOmiee 4YHCIO Yacos,
PEKOMEHIOBAaHHBIX ISl M3YUYCHUSI XHMHHU Ha YTITyOJIeHHOM ypoBHE, — 204 4acoB: B
10 xmacce — 102 gaca (3 gaca B Heaemo), B 11 kimacce — 102 gaca (3 4gaca B
HEJIEIII0).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC

Opranunyeckasi XuMHS.
Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU.

[IpenmMer w© 3HaYeHUWE OpPraHMYECKOM XUMHUHW, IPEACTABICHHE O
MHOT000pa3uy OPraHUYECKUX COETMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXKAEHHOE
COCTOSIHUS. BajneHTHbIE BO3MOXKHOCTM aroMa yriepoaa. XUMHUYECKas CBA3b B
OPraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHUTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKIEeNTOPHBIA). THUIBI MEpEeKpbIBaHUS AaTOMHBIX OpOWTaNEH, G- HW T-CBS3W.
OpunHapHasi, 1BOMHAs W TpoiHasi cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTe o0 CcBOOOAHOM paaukane, HykiIeopuie Hu
anexkTpodue.

Teopuss crpoeHus opraHndeckux coeguHeHnii A.M. bytnepoBa wu
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYEeCKUX COEAUHEHUH. MoneKynspHble U  CTPYKTYpHbIE  (OPMYIIBIL.
CrpykTypHble (GOpMysbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpauIEHHa,
CKEJIETHAS.

N3omepus. Buael nuzoMepun: CTpyKkTypHas, IpOCTPAHCTBEHHAS.

OnexkTpoHHbIe AG(EKTHI B MOJIEKYJaX OPTraHUYECKHX COCIWHEHUU
(MHIYKTUBHBIA 1 ME30MEPHBIN 3P HEKTHI).

[IpeacraBnenne o kimaccuukanmyu oOpraHWYecKux BemiecTB. [loHsTHE O©
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonornueckue psanpl. CucreMaTuyeckast
HOMeHKaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnalibHblE Ha3BaHUSs
OTAEJIBHBIX ITPEACTABUTEIICH.



OcoOeHHOCTH U KIacCHU(pUKaLUs OpraHUYecKuX peakiuil. OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIC PEAKIIUA B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHs BEIIECTB M MX IPEBPAILCHUMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, OMNBITHI II0 TNPEBPALECHUIO OPraHUYECKUX BELIECTB IIPU HarpeBaHUU
(mnaBieHue, OOYIIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYI
OpPraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Anxanpl. ['oMonorudeckuii psj ankaHoB, oOmas Gpopmysa, HOMEHKIATypa |
U30Mepusl. DINEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, sp-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, c-cBsi3b. DU3NYECKUE CBOWMCTBA
AJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIHMM 3aMEIICHUS, W30MEPHU3ALNH,
JNETUIPUPOBAHUS, IUKIN3aLNAN, TUPOJIN3a, KPEKUHIA, TOPEHUSI.

Haxoxnenue B mpupoie. CriocoObl NOMyYEHUs! U IPUMEHEHHE aJIKaHOB.

[Muknoankanel. OOuias popmyia, HOMEHKIATypa 1 uzomepusi. Ocob6eHHOCTH
CTPOEHMSI M XHMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LMKJIOTeKCaH) LUKIOAIKaHOB. CrocoObl MOIXy4YeHHs U
IPUMEHEHUE [UKIIOAIKAHOB.

Anxensl. ['oMonornueckuil psii ankeHoB, oOuiast ¢popMyiia, HOMEHKIIATypa.
DOJEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ]  aJKEHOB, sp2-
rudpuau3anysl aTOMHBIX OpOHWTalel yriepoaa, - U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Luc-TpaHc-) nzoMepus. Pu3nyeckre CBOMCTBA AJIKEHOB.

XHAMHUYECKHE CBOWCTBA: PEaKUUU IPUCOCIWHEHUS, 3aMElIEHus B O-
MOJIOKEHWE TPU JBOMHOM CBSA3W, MOJIMMEpU3alMu W OKucieHus. [IpaBuiio
MapkoBHuKkoBa. KauecTBeHHBIE peaklIMM Ha IBOMHYIO CBSI3b.

Crioco0bl MoTyueHus: ¥ MPUMEHEHHUE AJIKEHOB.

AJIKaJTUEHBI. Knaccuduxanus aJKaJueHOB (conpsikEHHBIE,
n30MpoBaHHbIe). OCOOEHHOCTH 3IEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MOJIyYeHUsI U MPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. ['oMonoruueckuid psiji ankuHOB, o0mas Gopmysia, HOMEHKIATypa
Y U30MEPHsL. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3alys aTOMHbIX opOuTasneil yriepoaa. @u3nueckue CBOMCTBA aIKUHOB.

XHAMHUYECKHE CBOMCTBA: PpPEAKIMHM NPHUCOCIAWHEHUS, JUMEpU3alUUU U
TpUMEpHU3aluU, OKUcIeHNs. KUCIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHbIE peakIui Ha TPOMHYIO CBSI3b.

CnocoObl OJIy4eHHS U MPUMEHEHHUE aJIKMHOB.

ApomaThueckue YriieBoJOpOabl (apeHsbl). ['oMolorMueckuil psj apeHos,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJTbI OeH30J1a. Du3ndeckue CBOWCTBA apEHOB.

XuMHYecKkue CBOMCTBA OEH30J1a M €ro FOMOJIOTOB: PEAKIMH 3aMEIEHUS B
OCH30JbHOM KOJIbLIE M YIJIEBOJAOPOJHOM pajuKalie, peakluuu MpPUCOEIUHEHNS,



OKHcIieHue romojoros Oenzona. IlpencraBienne o0 OpUEHTHPYIOMIEM IEHCTBUH
3aMecTuTeNied B OEH30JbHOM KOJIbIIE Ha TMpUMEpE AaJKWIbHBIX PpaJUuKaloB,
KapOOKCUIILHOM, THAPOKCUIIBHON, aMUHO- K HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XMMUYECKUX CBOMCTB cTHposa. [lonumepusanus ctupoia.

CnocoObl OJTy4eHHS U IPUMEHEHHE apOMaTHYECKUX YTIIEBOIOPOIOB.

[Tpupoansrii ras. [lomytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHslii yroiabs 1 IpOAYKTHI €ro MepepadoTKU.

CrocoOpl  mepepaboTku HEPTH: TMEperoHka, KPEKUHT (TepMUYECKUM,
KaTaJduTuueckuit), pudopmunr, nuponus. llpoaykrel mepepa®oTku HePTH, HUX
IPUMEHEHHE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TAJIOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu
3aMEIlEeHMs rajoreHa Ha Tuapokcorpynmny. [leficTBue Ha rajaoreHIpou3BOAHbBIE
BOJHOT'O U CIIMPTOBOI'O pacTBOpa HIEN0YH. B3anMoaeicTBIE AUTaJoreHaJkaHoB C
MarHMéM M LHUHKOM. lcrnosib30BaHME TrajOre€HIIPOU3BOAHBIX YIVIEBOJOPOJOB B
OBITY, TEXHUKE U IIPU CUHTE3€ OPTaHUYECKUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOJbl W3Y4YEHUs BEIIECTB M MX INPEBPAILCHUM:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOIOB (PaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMyYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHON BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallE€TUJICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja U BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U raJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaepxaniue opranuieckue coeJUHeHMS.

IIpenenbHble OnHOATOMHBIE COUPTHL. CTpOEHHE MOJIEKYJ (HAa IpUMeEpe
METaHOJIa W J3TaHoda). ['oMonoruveckuil psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa U Kiaccuukamus. dDuznueckue CBOICTBA  MpeEJesIbHBIX
OJIHOATOMHBIX CIIMPTOB. BOJOpOAHBIE CBS3M MEXAY MOJIEKYJIAMH CIIUPTOB.

XVMMHUYECKHE CBOMCTBA: PEAKLUMH 3aMELIEHUs, NETUAPATALNNA, OKUCIICHHS,
B3aUMOJICCTBUE €  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIa U METAaHOJA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHUs M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢gupsl, HOMeHKIaTypa U u3oMepusa. Oco6eHHOCTH (U3NYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroaTroMHble CHOUPTBI — STHWICHIJUKONb U TiuUepuH. Dusndeckue u
XUMUYECKHE CBOWMCTBA: PEaKLMU 3aMEUICHUs, B3aMMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peaklusi Ha MHOTOATOMHBIE
cnupThl. [leficTBue Ha opraHu3M yenoBeka. CrocoObl MONydYeHUs U MPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enosr. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIMSHUE THAPOKCOIPYIIBI U



oenzonpHOrO siapa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBOMCTB (enona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrniocoObl ostydenust v npuMernenue penomna. Genondopmanbaeruanas cMoma.

KapOoHunbHble COENMHEHHS — albJerHIbl M KETOHBL. IJIEKTPOHHOE
CTpoeHue KapOOHUIBHOM TpyNIbl. ['oMoIOruuecKkue psijibl albJETHI0B U KETOHOB,
oOmast opmysa, U3oMepusi 1 HOMEHKIIaTypa. OuU3nuecKue CBOMCTBA allbJIETUIOB
Y KETOHOB.

XUMUYECKUE CBOMCTBA aJIbJCTHAOB U KETOHOB: PEAKIIMU MPUCOEIUHEHUS.
OxkucieHue aapJIeTUJ0B, KAYECTBEHHBbIC peakluu Ha aibaerujbl. CrocoObl
MOJTYYEHHUS] U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIE  TIpeleNbHbIE KapOOHOBBIE  KHCIOTHL. OcoOeHHOCTH
CTPOEHHUSI MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepuss W  HOMEHKJIATypa.
du3nyecKkue CBOWCTBA OJHOOCHOBHBIX TMPEACIIbHBIX KApOOHOBBIX KHCIOT.
Bonopoanbie B3 MEXKAY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.

XYMMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakius STepudHUKaINH,
pEaKIUU C Y4aCTUEM YTIIEBOJOPOJAHOTO paNKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KHUCIIOTHI.

[ToHsiTHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CJIOKHBIX dpuUpax.

MHuoroo6pasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEIPEACIbHbBIX
" apOMaTUYECKUX  KapOOHOBBIX  KHUCIIOT, JUKApOOHOBBIX  KHCIIOT,
TUJIPOKCUKApOOHOBBIX KHCIOT. [IpencraBuTenu BbICIIMX KapOOHOBBIX KHCIIOT:
CTEapUHOBAsI, MAJIBMUTHUHOBAS, OJEMHOBAas KUCIOTHL. CrnocoObl MOJy4YeHUs U
MPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢dupbl. ['omonornueckuili psia, obmas ¢opmyna, U30Mepus u
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIETIOYHOM cpee.

Kupswi. Ctpoenue, hpuzndeckiue 1 XUMHUUECKUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO6mrast xapakrepuctuka yriaeBonoB. Kmaccudukanus yrieBonoB (MOHO-,
JIV- ¥ TIOJTCaXapH/ibl ).

Monocaxapuapl: ra0Ko3a, Gppykro3a. Pu3nueckre CBONCTBA U HAXOXKICHHE
B nnpupone. dorocuHres.

XUMHUYECKHE CBONCTBA TJIIOKO3bI: PEAKIMU C Yy4aCTUEM CHOUPTOBBIX U
aNbACTUIHON TPYMI, CIUPTOBOE MU MOJOYHOKHCTIOEe OpokeHue. I[IpumeHeHue
[UIFOKO3BI, €€ 3HaYEHUE B )KU3HEIEITSIILHOCTH OpraHu3Ma.

Jncaxapunpl: caxaposa, MaJIbTO3a. BoccranasnuBaromme 151
HEBOCCTaHaBNMBalolMe aucaxapuabl. ['maponus nucaxapumaoB. HaxoxaeHue B
MPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl:  Kpaxman, TIJIMKOreH ¢ memwnono3a.  CrpoeHue
MaKpoOMOJIEKYJl Kpaxmaja, T[JIMKOreHa M UeUItoja03bl. (DU3nyeckue CBOMCTBa
KpaxMalla ¥ LEeJUTI0JI03bl. XUMHUYECKHME CBOMCTBA KpaxMmala: THAPOIU3,



KAueCTBEHHAsI peakius ¢ MOJIOM. XMMUUYECKUE CBOMCTBA LIEJUIIOIO3bI: THAPOIU3,
noyiyueHue 3pupoB 1eioa03bl. [IoHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
aIeTaTHBIN MIETK).

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHUPTA B aJBJIETU] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aibAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) wu  ruppokcumom  meau(ll)), peakuus raunEepuHa €
ruapokcuiom Meau(ll), xumuyeckne cBOWCTBA pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lady Mo TeMaMm «CHUpThI U
denomns», «KapoonoBsie kucaoThl. ClioKHbBIE 3)UPBD).

A30TCoAep:KalMe OPraHnvecKne COeTUHEHUs.

AMUHBI — OpraHUYEeCKUe MPOU3BOIHbIC aMMuaka. Kiaccudukaius aMUHOB:
anudpaTUIecKue ¥ apoMaTHUECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moiiekyn, oOmas (Gopmyiia, U30MepHsi, HOMEHKIATypa U (U3MUECKHUE
cBOICTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKMX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX AMHHOB C a30THUCTOM KHUCIOTOM.
Conu anKuiIaMMOHHS.

AHWIMH — MNOpPEACTaBUTEIb aMHHOB apomaTtuyeckoro psaa. CrpoeHue
aHunuHa. B3anMHOe BiIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHminHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWINHA. KauecTBEHHbIE peaklui Ha aHUJIUH.

CnocoObl monydeHus U npuMeHeHue anudaruyeckux amuHoB. [lomydenue
aHUJIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. Homenknarypa u nzomepusi. OTAenbHbIE NPEACTABUTEIN
0-aMUHOKHCJIOT: [JIMIUH, anaHuH. Ousnueckue CBONWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(pOTEpHBIX  OPTaHHUYECKHX
COCIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTH/IOB.

benkn kak mpuponnsle nonuMmepsl. [lepBuyHas, BTOpUYHAS U TPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JCHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

OKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W WX MPEBPAILCHUI:
pacTBopeHue OENKOB B BOJE, JAcHATypalusi OEJIKOB MPU HArpeBaHUM, I[BETHbHIC
peakiuu Ha O€JIKM, PpEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTcoaepaliue OpraHUYeCKue COCTMHEHUSD) u «Pacrno3HaBanue
OpTraHUYECKUX COCTMHEHUI.

BbicokoMoJieKyJISIpHBbIE COeINHEHHS].

OCHOBHbBIEC MOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHS.



[TonumepHble Mmatepuansl. IlmacTmaccel  (IOJMATUIIEH, IMOJMIIPONUIIEH,
NOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIMdTUIICHTEpePTasar). Y THinU3alus 1 nepepadoTKa IIacTHKa.

D1acTOMEDBI: HATypAJIIbHBIM ~ Kay4yK,  CHUHTETHYECKHME  Kay4dyKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIMN, U30MIPEHOBLIN ). Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MEPCTh, MIETK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

DKCIEepUMEHTAIBHBIE METOJIbl HM3y4Y€HHs BELIECTB M HMX MPEBPAILECHUMN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJbHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenne MOJeKyIspHOW (OpMyTbl OPraHMYECKOTO COEAUHEHUS TI10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJIEKYJISIPHOM  ()OpMyJIbI OPraHMYECKOTO COEIMHEHUs 1o Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakuuMu W/WUIM HUCXOAHBIX BELIECTB, YCTAHOBJIIEHHE CTPYKTYPHOU (POpMYJIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NOJIYYECHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

Me:xnpeamMeTHble CBSI3H.

Peanm3zannst MeXIpEeIMETHBIX CBS3€M NPU U3YYEHHH OPTraHUYECKOW XUMUU
B 10 kiacce ocyliecTBIIETCS 4Yepe3 HMCIOJIb30BaHME KAK OOLIMX €CTECTBEHHO-
HAay4YHbIX TOHSATHH, TaKk M TMOHSATUH, NPUHATHIX B OTACJIBHBIX HpEeIMETax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE€ TIOHATHS: SBJICHHME, Hay4yHbIM (akT,
TUIOTE3a, TEOpHs, 3aKOH, aHajiu3, CHHTe3, Kiaccudukauus, HaOII0AeHuE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

dusznka: wMarepusi, aroMm, JJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BElIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPrus,
Macca.

buonorus: kierka, opraHu3M, OdKOCHCTeMa, Ouocdepa, MeTaboIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
doToCcUHTE3, HbIXaHHWE, OENIKHU, VYTIEBOAbL, KUPbI, HYKICUHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hpie HCKOMaeMbl€, TOIIUBO.

TexHonorus: mNHILEBbIE MNPOAYKTbI, OCHOBBI PAIMOHAJIBLHOTO MUTAHUS,
MOIOLIUE CPEJICTBA, MaTEpUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

O01mas 1 HeOpraHM4ecKasi XuMmsl.



Teopernyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX S€p. XUMUYECKUN 371€MEHT. 130TOMBI.

CrpoeHue  2JEKTPOHHBIX  O00OJOYEK  aTOMOB, KBAHTOBbIE  YHCIA.
OHepreTudeckrue YpoBHM M NOLYypoBHH. ATOMHBIE opOutamu. Knaccuduxarus
XAMHUYECKUX DIIEMEHTOB (s-, pP-, d-, f-anemenTsr). Pacnipenenenue 3eKTpOHOB 110
aTOMHBIM OpOUTAISAM. DNEKTPOHHbIE KOH(UTYpaIlUi aTOMOB JIEMEHTOB IIEPBOIO—
4eTBEPTOro MEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM, HJIEKTPOHHbBIE
KOH(UTYpaIi HOHOB.

DIIEKTPOOTPUILIATEIHOCTD.

Ilepnonnueckuit 3akoH U Ilepuoanueckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b NMEpUOIUYECKOrO 3aKoHA W Ileproamyeckoll CHCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IPOCTBIX M CIOXKHBIX BEIIECTB [0 TIpynnaM H© IE€pUoJaM. 3HAayEHUE
nepuoauueckoro 3akoHa /.M. Meneneesa.

XruMHueckass CBA3b. BHIBl XUMUYECKOM CBA3U: KOBAJICHTHAs, HWOHHAas,
MeTajmueckas. MexaHu3smbl 00pa3oBaHUsl KOBAJIEHTHOW CBS3U: OOMEHHBIH U
JOHOPHO-aKUENTOPHBIN. DHEPTHs U JIMHA CBsI3U. [10JIIpHOCTD, HANIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBaJIEHTHOW cBsi3U. Kparwele cBsa3u. BogpoponHas —cBs3b.
MexMOoneKysapHbIe B3aUMOECHCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSA3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX F€OMETPHUUECKUM CTPOEHUEM (Ha IPUMEPE COETMHEHHIM
AJIEMEHTOB BTOPOTO MEPUOIA).

IIpencraBienne O KOMIUIEKCHBIX coeauHEHHsIX. COCTaB KOMIUIEKCHOIO
MOHA: KOMILUIEKCOOOpa30BaTellb, JIMTAH/bl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYISPHOTO M HEMOJEKYJISIPHOIO  CTPOCHMA. THIbI
KPUCTATMYECKUX PEIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

[lonsTue o paucnepcHbIXx cuctemax. Mcrunable pacTtBopbl. CrocoObl
BBIPAQXXEHUs KOHLICHTPALMM pacTBOPOB: MaccoBas [IO0Js BEIIECTBA B PacTBOpE,
MOJISIpHass ~ KOHUEHTpauus. HacellleHHble W HEHACBIIIEHHBIE  PacTBOPBI,
pacTBOpuMOCTb. Kpucramoruaparsi.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMUECKUX BelecTB. TpuBHaIbHbIE
HAa3BaHMS OTHEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanys XuMu4ecKux peakiil B HEOPraHUYECKOW U OPraHUYeCKOM
XUMHH. 3aKOH COXPAaHEHHUS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUu MPU XUMHUYECKUX peakuusix. TernaoBbie 3QPEeKThl XUMUUECKUX PEaKLUM.
TepMOXUMHUYECKUE YPaBHEHUS.

CKOpOCTh XUMHUYECKON peaKIiu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAaKTOPOB.
['oMoreHHsbI€ ¥ TeTepOreHHbIe peakuuu. Katanus u KaTaan3aTopsl.

OOpaTtumble 1 HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. DakTopsl,
BIIMAIOLIME HA II0JIO)KEHUE XUMHUYECKOIO0 PaBHOBECHSA: TEMIIEparypa, JABJICHUE U
KOHIEHTPALIMU BEMIECTB, yUacTBYOWMX B peakuuu. [Ipunuun Jle [latense.



Onextponutryeckas auccoruarnus. CuibHBIE W CIA0bIE AJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
mienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. (CTeneHb  OKUCIECHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[Ipollecchl OKHCIEHHST W BOCCTAHOBJICHUS.
BaxkHeiilline OKHCIMTEIM W BOCCTAHOBUTEIM. MeToNl 3JEKTpOHHOro OalaHca.
DNeKTpoJIn3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB U WX MPEBPAILCHUI:
pa3lioKEHHUE TMEPOKCUJA BOJOPOJa B MPUCYTCTBUM KaTalM3aTopa, MOJCIH
KPUCTAJUTMUECKUX PEMIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeIeTICHUE
Cpelbl pPacTBOPOB C TMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIMSHUS Pa3IUUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOHW PEAKIMU ¢ TIOJOKEHHE XHMHYECKOTO
paBHOBECHS.

Heoprannuyeckas xummusi.

[Tonoxxenne HemeramuioB B Ilepuognueckoil cuUCTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpUMEpe KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. [lonydyenue, pusnueckne M XUMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJlJIaMU U HEMETaJlIaMU, BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['Uapuab.

l'anorensl. HaxoxxiaeHue B mpuUpojE, CIOCOObI MOMydeHUs, puznueckue u
XUMHUYECKUEe CBOMCTBA. ['asioreHoBOAOpOABl. BaxHeline KUCIOpOACOAepIKaIre
COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOIYYECHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopon, o30H. JlabopatopHble W MPOMBIIUICHHBIE CITOCOOBI MOJYyYCHUS
kuciopoaa. @U3NYECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxmenwe B Tpupoje, CHOCOOBI IMOJyYeHHs, (PU3HYECKHUE U
xumudeckue cBoictBa. CepoBogopon, cynbbuasl. Oxcun cepsi(IV), okcun
cepl(VI). CepHucras u cepHas KHUCIOTBI U WX colid. OCOOECHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [[pruMeHeHne cepol U €€ COCTUHEHNN.

A3zor. Haxoxnenuwe B mpupojzie, CrIocoObl MONydeHus, (usndeckue wu
XMMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAs U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCOTHL. [I[puMeHeHue azoTa
U €ro COeIMHEHHUI. A30THbBIE yI0OpEHHUS.

®docdop. Haxoxnenue B mpupojie, CrIocoObl MoaydeHus, (HU3NYecKue u
xumuueckue cBoiictBa. Dochunasl u dochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. I[lpumenenue ¢ocdhopa u ero coeauHeHuit. PocopHbie
yaoOpeHwus.

VYriepon, HaxoXJaeHHWE B TpUpoAE. AJIIOTPONHBIE MOAM(DUKAIIHH.
duznueckne W XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yraepona(ll), oxcun yranepona(IV), yrompnas kucimora u eé



CONU. AKTHBHPOBaHHBIA yroiib. [I[ppuMeHeHHe MpOCThIX BeHIecTB, 00pa30BaHHBIX
yIIEPOIOM, B €0 COCTUHEHUIH.

Kpemuuii. Haxoxxnenue B mpupojie, CocoObl MONMyYCHHs, PU3NUECKUE U
xumudeckue cBoictBa. Oxcua kpemuHus(IV), kpeMHHeBas KHCIIOTa, CHUJIMKATHI
[TpumeneHne KpeMHUS 1 ero coenuHeHuil. CTEeKII0, ero Moy4eHHe, BUIbI CTEKIIA.

[Tonoxxenne metamwioB B [leproandeckoii cucTeMe XUMUIECKUX SJIEMEHTOB.
Oco0eHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB METaJIIIOB.

OObmue pusnyeckue cBOMCTBAa METAJUIOB. [IpruMeHeHne MeTamioB B ObITY U
TexHuke. CIUiaBbl METAILIOB.

DNEKTPOXUMHUYECKUNA PsAJl  HamnpsbkeHuil  mertamwioB.  OOmme  crnocoObl

MOJIY4ECHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekrpomeraiutyprusi. [lonstue o koppo3uu metamuioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OO6miass xapakrepuctuka MetaywioB [A-rpymmbl [lepuoguyeckoit cuCTEMBI
XUMUYECKUX 2JJIeMEeHTOB. Harpuihi u kanuil: mnosydyeHue, ¢GU3MUECKUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCAUHECHUM.

O6mias xapakrepuctuka metamioB [IA-rpynmnsl Tlepuoandeckoit cuctemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W KajdblUi: TOJydyeHHe, (QU3NYECKHe U
XUMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTBIX BEIIECTB U HX COCIAUHEHUU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMHUHMI:  modydeHue, (U3MYECKME M XHMHYECKHE  CBOICTBA,
NPUMEHEHUE MPOCTOrO0 BEIIECTBA U €ro CoeIuHEeHUd. AM(pOTEepHBIE CBOMCTBA
OKCHJA U TUAPOKCHUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI AJIFOMUHUSL.

OOmiass xapakTepHCTHKa MeETaIOB MoOouHbix noarpymnm (b-rpynm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XUMHYECKUE CBOMCTBA XpOMa U €ro coeaquHEHUM. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomatsl, UX
OKHUCJIUTEIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xpoma.

Pu3nyecKkne W XHMUYECKHE CBOMCTBA MAapraHia M €ro COEIUHECHUMU.
Baxneiimme coeaunenuss wMapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranma( VII). [lepmanranat kanusi, ero OKUCIUTEIbHBIE CBONCTBA.

duznyeckre U XMMHUYECKHE CBOMCTBA JKejae3a U ero coeguHeHuii. OKCUIbI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [Tonyuenne u npuMeHeHue xene3a
Y €r0 CILJIaBOB.

DuU3NYECKUE U XUMUUYECKHE CBOMCTBA MeIN U €€ coenruHeHuil. [lonydyenue u
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUM.

[unk: monyueHue, QuU3NUECKUEe M XUMHYECKHE CBOMCTBA. AMQoTepHbIe
CBOMCTBA OKCHJIA U TUJIPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[prmenenue
[IMHKA U €TI0 COCTUHCHUMN.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHHI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, ¢ocdopa, keie3a, MarHus B
KUCJIOPOJIE, HW3Y4YEeHHE KOouleKiuuu «MeTtamipl M CIUIaBbDY, B3aUMOJICHUCTBUE
MICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIOB C BOJION (BO3MOXHO HCIIOJIH30BAHUE



BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJI€3a C pacTBOpaMU KHUCJIOT U
LEJI04Y€EH, KAYECTBEHHBIC PEAKIMU Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE TUAPOKCUIOB ANIOMUHHS U LHUHKA C
pacTBOpaMM KHUCIJIOT U IIEI0YEH, PELICHUE JKCIEPUMEHTAIBHBIX 3a4a4 10 TeMaM
«l"anorens», «Cepa u €€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUSN,
«MeTtansl M1aBHBIX MOATPYNI», «MeTasibl MOOOYHBIX MOATPYII.

XUMHUSA U KM3Hb.

Ponb xumMuu B 00€Cie4eHMM YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA.

[loHaTHE O Hay4yHBIX MeETOAAX NO3HAHUS M METOAOJOTMM HAay4HOTO
VCCIICIOBAHMS.

Hayynple  npuHOuMIBl  OpraHu3alud  XMMHUYECKOTO  IPOM3BOJACTBA.
[TpoMbInIIeHHBIE CIIOCOOBI MOJMYYEHHs] BaXHEHIIMX BeLIECTB (Ha MpUMepe
IIPOU3BOJICTBA AMMHAKa, CEPHOM KHCIOThI, METaHoJa). [[poMBbIlITIEHHBIE CITOCOOBI
IIOJIyYEHHs] METAJUIOB U CIUIABOB. XMMHUUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpeabl
U €ro nociuencTBus. Poib XumMuu B 00€Cre4eHNH SHEPreTHUECKON 0€3011aCHOCTH.

Xumus W 300pOBbEe ueloBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MIpenapaToB. Posib XUMUM B pa3BUTUU MEAULUHBI.

XuMusl MUIIM: OCHOBHBbIE KOMIIOHEHTBI, MUILEBbIE 100aBKU. Poib Xxumuu B
o0ecrieueHnH NHUIEBOM 0€30M1aCHOCTH.

Kocmernueckue u mnapdromepusie cpeacrtBa. beiToBas xumus. Ilpasuina
0e30MacHOr0 MCMHOJIb30BaHUsl MpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENIBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MaTEepHalIbl (LIEMEHT,
OeTOH).

XUMUS B CEIBCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpemMeHHbBIE KOHCTPYKIIMOHHBIE MaTEPHUAIIbI, KPACKHU, CTEKJIO, KEPAMHUKA.

Pacuérnble 3anaum.

Pacuérbl: Maccel BeliecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BElIeCTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYEeCcTBa BEIIECTBA) MPOAYKTOB pEaKlUH, €CIU OJHO U3
BELIECTB MMEET MpHUMecH, Macchl (00BEMa, KOJMYECTBA BEILECTBA) MPOIYKTa
peaKkiuy, €CiIM OJHO M3 BEIIECTB JAaHO B BHUJAE pPacTBOPA C ONIPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BBIXOAA NPOAYKTA PEAKLUUHA OT
TEOPETUYECKU BO3MOKHOTO.

MesxknpeaMeTHbIE CBA3H.

Peanuzanuss MeXNpeIMETHBIX  CBSI3eM MNpuU  HU3ydyeHUH oOme u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHMA, MPUHATHIX B OTACIbHBIX
IIpeaMeTax eCTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIe TMOHSTHS: SBJICHHE, Hay4dHbIM (QaxT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCUUKalus, MNepUuoJAUYHOCTD,
HaOJI0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIb, MOJCIIMPOBAHNE.



®usuka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, DBJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBa, HJICAJIbHBIN Ta3,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kinerka, opraHusM, 3KocucTemMa, ouocdepa, MeTaboIn3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKICUHOBBIE KUCIOThI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOIBI, TTOJIE3HBIE NCKOIIAEMbIE, TOTLIIMBO,
pPECYpCHI.

TexHoJIOrus: XUMHUYECKas MPOMBIIIIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAs MIPOMBIILICHHOCTD,
dapmareBTHYECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
(YIJIYBJEHHBIA YPOBEHb)

OcBoeHHE y4eOHOTO MpeaMeTa «XHMHS» Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus JIOJDKHO OOECIEUUTh JOCTUKEHHE CIEAYIOMMNX O0y4aroluMUCs
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHS» OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOyyJarommxcsi B MpoIEecce pealn3anuu o0pa3oBaTeIbHON AeATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpa)1aHCKOTO BOCITMUTAHUS:

OCO3HaHUS  OOy4YalIMUMHCS  CBOMX  KOHCTHUTYLIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOpMax W MpaBUJaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH TMPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YYCOHOU €SI TEIHHOCTH;

2) IaTPUOTHYCCKOTO BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUSI K HUCTOPUYECKOMY M HAay4YHOMY HACJICIUIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TPOIECCY TBOPYECTBA B O0JIACTH TEOPHH M TMPAKTHIECKOTO
NPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJibTaT



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpeCa M I[I03HABATENIbHBIX MOTHBOB B TIOJYYEHMH M MOCIEIYIOLIEM
aHanu3e WHQOpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH  OIICHMBATh  CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMH
SIBJICHUSIMH, ¥ TIPUHUMATh OCO3HAHHBIC PEIICHHs, OPUECHTHUPYSICh HAa MOpPaIbHO-
HPaBCTBEHHBIE HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE U TMOCTYIKH CBOMX TOBAPHIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHMS TOCICICTBUN
MOCTYIIKOB;

4) hbopMUPOBAHHS KYJIBTYPBI 3I0POBbSL:

NOHUMAaHUsl IIEHHOCTEH 3J0poBOoro u 0e30macHoro ooOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOIo/IeHrs MpaBuil 0€30MacHOTO OOpaleHusi ¢ BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

NOHUMAaHUSl [EHHOCTH TPAaBWJI HHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIHSAX, YIPOXKAIOIINUX 37I0POBBIO M KU3HH JIFOICH;

OCO3HAHMS TOCJICICTBUA M HEMPHUITHS BPEAHBIX MPHUBBIUCK (YHIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TpyI0BOTO BOCIIMTAHUS:

KOMMYHHUKATUBHOM  KOMITIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEeSATEeIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3YyUYCHUIO MTPOQPECCUil pa3TuyHoro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEMETHBIX 3HAHUM 110 XUMUHU;

yBaXKEHUS K TPYY, JIOJISIM TPy U PE3YJIbTaTaM TPYAOBOM JCATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYATBbHONW TPACKTOPHH
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) KOJIOTHYECKOr0 BOCITUTAHMS

AKOJIOTHYCCKU IIeJIeCOO0Pa3HOTO OTHOIICHHS K TPHUPOJIE KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAHUs TJIO0ATBHOTO XapaKTepa JKOJIOTHYECKUX MPOOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH WCIOJB30BAHUS JIOCTHDKCHHM XUMHUU IS
pEIIeHHs BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHUS JACUCTBUM, TMPUHOCSAIIMX BPEN OKPYKAIOLIEH
NPUPOAHON cpefie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HUX;

HaJu4yusi  Pa3BUTOrO  SKOJOTMYECKOTO  MBILIIJIEHUS, AKOJOTHYECKON
KYyJbTYpbl, OIbITA JAEATEIBHOCTA SKOJOTMYECKOM HAIMpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HUJCOJOTUU
xemohoouu;

7) IICHHOCTH HAYYHOT'O TTO3HAHMUS:

MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U 0OIECTBEHHON NIPAKTUKH,

MOHUMAHUS CHeMUUKA XWMHUHM KAaK HAyKH, OCO3HAaHUA €€ poiu B
GbOpMHpPOBAaHUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IEJIOCTHOTO
MpeCTaBlIeHus] 00 OKpPYXKArOIIEM MUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTA XUMHH JUISI  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKOM HANpPaBICHHOCTH W BaXHOM pOJH B
CO3JaHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B pELIEHWU TJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUILIEBOM U SKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICUEHUN
YCJIOBUH YCHENIHOTO TPYJia U SKOJOTHYECKU KOMGMOPTHOM JKU3HU KaKJO0ro 4jieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHHMAaHUSl CYIIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
NoJlyyaeMble 3HAHUS JIJIsl aHAK3a U OOBSCHEHUS SIBIICHUM OKPYXKAIOIIEro MUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO WCIIOJIb30BaTh XWMUYECKUE 3HAHUSA A
perieHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO, UCCIEA0BATEIbCKON IESITENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3iudHbIX cepax npodheccuoHaIbHOM
JeATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yabTaTbl OTPAXAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
EUCTBUSIMU.



OBnajieHHe  yYHMBEPCAJbHBIMH  Y4eOHBIMU MO3HABATEJIbLHBIMH
JAEeUCTBUSMU.

1) 6a30BBIC JIOTHYECKHUE ICHUCTBUS:

CaMOCTOATENbHO  (OPMYJIHMpPOBAaTH M aKTyallM3UpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpeNeNsaTh IeNU JEATEIbHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C MTOCTaBICHHBIMU LIETSIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHHUS:
BBIJICISITh XapaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHWS W KPUTEPUH ISl KIACCH(PUKAIUA BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTaHABIIMBaTh MNPUYMHHO-CIECICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXKJeHUS (MHAYKTHBHBIC, JCIyKTUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

IPUMEHSTH B MPOLIECCE TTO3HAHUS UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a30BBIC UCCIICTOBATECIBCKUE ICHCTBHS:

BJIaJICTh OCHOBaMH METOJIOB HAYYHOT'O MO3HAHUSI BEUIECTB M XMUMHUYECKHUX
peaKIuu;

dbopMmynupoBaTh HEeIM U 3a7a4d  MCCIEIOBAHUS,  HUCIIOJIb30BATh
MOCTABJICHHBIE U CAMOCTOSITEILHO C(HOPMYITHUPOBAHHBIE BOIMPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI NIl (POPMUPOBAHUSI TUIIOTE3bI IO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M IPOBEJICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

OpuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO pPa3UYHBIX
METOJI0B ITO3HAHMUSI.

3) paborta ¢ uHpoOpMaIuei:

OPUEHTHUPOBAThCA B PA3MYHBIX MCTOYHUKAX WHPOpMaMu (HAYIHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIMIO PA3IMYHBIX BHIOB U (opM
MIpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCT;

(bopMyIHpOBATH 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOJIbI IIPU MOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OTpEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHMaNbHYIO  (QopMy  mpeacTaBiIeHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEACTBa Tpu pabore cC
XUMUYECKON uWHGOpMAIMel: TMPUMEHATh MEXKIpeAMEeTHbIe ((du3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBnazeHue yHuBepcaJbHBLIMU KOMMYHUKATHBHBIMHY JIEHiCTBUSIMH:

3aJ1aBaTh BOIPOCHI O CYIIIECTBY OOCYKJaeMOI TEMBI B X0JI€ IUAJIOTa U/WIIH
JUCKYCCUHU,  BBICKa3bIBaTh e, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MpE3CHTAIMeN pe3yJbTaTOB MO3HABATEIBHOU IESTEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIHHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PabOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y9JaeMbIX BEIIECTB, peaanu3aluid yueOHOTO MPOeKTa, U (POPMYyIHPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBnazieHNE yHUBEPCAJTbHBIMU PEryJIsiITHBHBIMU /I€/iCTBUSIMHU:

CaMOCTOSTENILHO IJIAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEILHYIO
NeATEeIbHOCTh, OMNpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIfOpUTM JEUCTBUIM TIpU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b EeKTUBHBIN CrMOCO0 HMX perieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJb JESITEIIBHOCTH HAa OCHOBE CaMOaHaiu3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ylbTaThl OCBOCHUSI Kypca «OpraHudeckas XuMUsD)
OTPaXKAIOT:

c(hOpPMHUPOBAHHOCTh TPENCTABICHUN: O MECT€ W 3HAYEHUU OPTaHHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM KOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnn palMOHATILHOTO



IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIEH KyJIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IIPUPOJHOM CPEXE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAaHUW, KOTOpast BKIKOYAET:

OCHOBOIIOJIATAIOIINAE TOHATHS — XHMHMUYECKHH DJIEMEHT, aToM, SIpO H
JNICKTpOHHAs 000JOYKa aroma, s-, P-, O-aroMHBIe OpOWTANM, OCHOBHOE W
BO30YXXIEHHOE COCTOSHUSI aToMa, TuOpuau3alus aTOMHBIX OpOuTasiel, HOH,
MOJIEKYJA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJICHUS,
XUMHUYECKasd CBA3b, MOJb, MOJISIPHAs Macca, MOJBIPHBIM OOBEM, YIJIEpOAHBIN
ckener, (yHKIUOHAJIbHAs  TpyMNa, pajukal, CTPYKTypHbIe  (OPMYIIBI
(pa3BEpHYTBIE, COKpAIIEHHBIE, CKEJETHBIE), HW30MEpUs CTPYKTypHas H
IPOCTPAHCTBEHHAsA (T€OMETPUYECKAS ), U30MEPBI, TOMOJIOTHYECKUI psiJl, TOMOJIOTH,
YIJIEBOJOPOABI, KHCIOPOA- H a30TCOJAEpKALIME OPraHUYECKUE COEIUHEHUS,
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIUHEHNS;

Teopuu, 3akoHbl (mepuomumyeckuid 3akoH J[.M. MeHneneeBa, Teopus
CTpOeHHUs1 OpraHudeckux BemecTB A.M. byrnepoBa, 3aKOH COXpaHEHHMS MacChl
BEILECTB, 3AaKOH COXPAHEHWS M TPEBPALLCHUS DOSHEPIMM IPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3BIK XUMHH, MHUPOBO33PEHUYECKHE
3HAHMS, JIeKANMe B OCHOBE IIOHMMAaHUS NPUYHHHOCTH W CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUM;

IIPEACTABIICHUS] O MEXaHU3MAaxX XUMHUYECKUX PEAKIUM, TEPMOJNHAMUYECKAX
Y KHHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUsA, O B3aUMHOM BJIIMSHHHA aTOMOB
U TpyIIl aToOMOB B MOJIEKyJaxX (MHAYKTHBHBII M Me30MEpHbIM 3 (DEKTHI,
opuenTanTsl [ u Il pona);

(akToNOrMYecKue CBEAEHUS O CBOMCTBax, COCTaBe, MOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKONM  JEATEIbHOCTH  4YEJIOBEKa, OOMMX  Hay4YHBIX MPUHIUIAX
XMMHYECKOTr0 POU3BOJCTBA (HA MpUMeEpe MPOU3BOJICTBA METaHOMA, EPepadbOTKU
He(TH);

c(OPMUPOBAHHOCTh YMEHUH: BBISBIATh XapaKTEpHbIE MPU3HAKU IOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NPHU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

HCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JUJIS COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XUMHYECKUX PEAKIMN U PACKPBIBaTh UX CYIIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IMOCPEACTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

M3rOTaBIMBATh MOJEIHN MOJIEKYJI OPTaHUYECKUX BEILECTB JUISl MIUTFOCTPALIMH
UX XMMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPHUHA/JICKHOCTh U3yUYEHHBIX



OpPraHMYECKUX BEHIECTB II0 HMX COCTABY M CTPOCHUIO K ONpPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHUH, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBUANBHBIE Ha3BaHUA AJII OTAEIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOMb, (eHos, (QopManbIerull, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OMPEICIATh BHUJ XHUMHYECKOM CBS3U B
OPTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAsi CBSI3b, G- M T-CBA3b,
BOJOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTh IOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A.M. ByTiepoBa 1yisi 00BsICHEHHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHUE,
buznUeckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IMyHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
AJIKWHOB, APOMATHYECKHUX YTJIEBOJOPOJOB, CIUPTOB, AQJbJIETHUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, YyIiIeBOAOB (MOHO-, AW- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIMl C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMUPOBAHHOCTh YMEHHUS NOATBEPKIATh HAa KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKHU
YTIAEBOJAOPOJAHOTO ChIphsi (HE(MTh, MPUPOIHBIM Ta3, Yroiyib), CIOCOOBI €ro
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh BJIQJICHUS CHUCTEMOW 3HAHWUW O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS,

c(hOpPMUPOBAHHOCTh  yYMEHUS MPUMEHSITh OCHOBHBIC omnepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3AIINIO, BBISIBICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISIBIIATH B3AaUMOCBSI3b XMMUYECKUX 3HAHUM C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0onee OCO3HAHHOTO TIOHMMAHHUSI CYIIHOCTA MAaTEepUaIbHOTO EIMHCTBA MHUPA,
UCNONIb308aMb CUCTEMHBIC 3HAHUS MO OPTaHUYECKOW XUMHU JJIsi OOBSICHEHHS U
MPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUYETBI MO XUMHUYECKUM



dbopmynamM U ypaBHCHHUSM XUMHUYECKUX PEAKIUN C UCIOJIb30BAaHUEM (DU3UICCKUX
BEMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHAIU3UPOBATH U OLEHUBATh
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepaboTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYEHHbIC 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo6JieM B CUTYallUsX, CBSI3aHHBIX C XUMHEH;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENBHO TUIAHUPOBATh U MPOBOJIUTH
XUMUYECKANA HSKCHEPUMEHT (MOJIy4YeHHE W H3YyYEHHE CBOMCTB OPraHUYeCKHX
BEILIECTB, KAYECTBEHHBIE PEAKLUHH YIJIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHCIJIOPOACOAEPKAILIUX OPraHUYECKUX BEIIECTB, PELICHHUE 3KCIIEPUMEHTAIbHBIX
3aJa4 IO PAaclO3HABAaHUIO OPraHUYECKUX BELIECTB) C COOJIOJEHUEM IPaBHII
Oe3omacHOro oOpallleHusi ¢ BEleCTBaMU U JaOOpaTOpHBIM 00OpPYIOBaHUEM,
dbopMyaupoBaTh 1€lb HCCICAOBAHMS, TMPEACTABISATH B Pa3Iu4HON (popme
pe3yJbTaThl SKCIEPUMEHTA, AaHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCT;

c(OpPMUPOBAHHOCTh YMEHUM:

coOJII0AaTh MpaBUJIa HKOJIOTMUYECKU LEIecO00pa3HOro MOBEACHUS B OBITY U
TPYZIOBOU JEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 3I0POBbS, OKPYKAKOLIEH
IPUPOIHON Cpebl U JOCTHKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JEHCTBHSI Ha >KUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAJIU3UPOBATh 11€J1€CO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEUIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIICCTBIISITH IIEJICHANPABICHHBIA TTOUCK
XUMHUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, MIHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 WH(]OpMaIrio, nepepadaThiBaTh €€ U HUCIOIH30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.

[IpeameTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOIIas u HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMHUPOBAHHOCTH NPE/ICTABIICHU:

O MATEpPUAIBHOM €IWHCTBE MHUPA, 3aKOHOMEPHOCTAX M I03HABAEMOCTH
SIBJICHUW TIPUPOJIBI, O MECTE M 3HAYEHUH XUMHUHU B CHCTEME €CTECTBEHHBIX HayK U
e¢ poim B O0O0ECHeUYeHHH YCTOMYMBOTO pa3BUTHS, B pEIICHUU NpodsieM
HKOJIOTUYECKOM, SHEPreTUYecKOW U TMHUIIEBOM O€30MacHOCTH, B Pa3BUTUHU
MEJIUIIMHBI, CO3/IaHMM HOBBIX MaTEpUaOB, HOBBIX HCTOYHUKOB DSHEPrUU, B
o0eCleueHN  PAIMOHAILHOTO  MPHUPOJONOIL30BaHUs, B  (POPMUPOBAHUU
MHUPOBO33pEHUSI W OOmIel KyJabTyphl 4YelOBEeKa, a TakXKe JKOJIOTUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM XHMHYECKUX 3HAHWUMA, KOTOpas



BKJIFOYAET:

OCHOBOIIOJIATAOIINE MOHATUS — XUMUYECKHUM 3JIEMEHT, aTOM, SIAPO aroMma,
U30TOIIbI, SJICKTPOHHAsE 000JI0UKA aToMa, S-, P-, 0-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aToMa, TuOpuIu3als aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKas, BOJOPOJIHAsA),
KpUCTAJUINYECKAsl PEHIETKA, XHUMHUYECKasl PpEaKkuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALMs, CTENEHb JIHCCOLMAILUU,
BOJIOPOAHBIA TOKa3aTellb, OKHCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOU 3(deKT
XUMHYECKOMN PEAKLINH, CKOPOCTh XUMUYECKON PEAKIINN, XUMUYECKOE PABHOBECHE;

TEOpHUM W  3aKOHbl  (Teopus  BIEKTPOJIUTHUYECKOM  JUCCOLMAIIUH,
nepuoanuecknii 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHHUS W IPEBPALICHUs JHEPTUU NPU XUMHUUYECKUX PEAKIUAX, 3aKOH
IIOCTOSIHCTBA COCTAaBa BEILECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMUs, JIEKAILIUE B OCHOBE
MOHMMAHUSI NIPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUN; COBPEMEHHBIE
IIPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIDHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX;

NPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX PEAKLIHM, TEPMOANHAMHUUECKUX
Y KMHETUYECKUX 3aKOHOMEPHOCTSAX UX IMPOTEKaHUs, 0 XUMMUUYECKOM PaBHOBECHUH,
pPacTBOpax M AUCHEPCHBIX CUCTEMAX;

(paKTOJIOTMYECKHE CBEAEHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHH U
0e30MacHOM HCMOJIb30BAHUM BAKHEHIIMX HEOPTraHWYECKUX BELIECTB B OBITY H
IPaKTUYECKONM  JEATENbHOCTH  YEJOBEKa, OOIIMX  HAyYHbIX  MPHUHIMIAX
XUMHYECKOTO ITPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISIBIIATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOLME MOHATHS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XHUMHYECKYI0 CHUMBOJHUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

COPMUPOBAHHOCTh ~YMEHHUSl  ONpPENENSATh BAJIEHTHOCTb U CTENEHb
OKHCIICHHSI XUMWYECKUX DJJIEMEHTOB B COCIMHEHUAX, BHJ XHUMHUYECKOW CBS3H
(koBaJieHTHasi, MOHHAasg, MeETaJUIMYecKasi, BOJOPOJHAs), THUM KPHUCTALIMYECKOM
PELIETKU KOHKPETHOI'O BEILIECTBA,

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHITH 3aBUCHMOCTH CBOWMCTB BEILIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTAIMYECKON peIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMECHHUIA:

KJIacCU(UIMPOBATh: HEOpPraHMYECKHE BEIIeCTBA IO WX  COCTaBy,
XUMHUYECKUE PEAKIUU 10 PA3JIMYHBIM MPU3HAKaM (UUCIIY U COCTaBY pPEarupyromnx
BEIECTB, TEIUIOBOMY J(Q(}EKTy peakiuu, H3MEHEHHIO CTENEHEH OKHUCICHUs



AIIEMEHTOB, 0OPAaTUMOCTH, YYACTHIO KaTaIn3aTopa u Apyrue);

CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS U KPUTEPUHU IS KiIacCHPUKALUU
M3Yy4acMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI IMEPHUOJUYECKOIO 3aKOHA
JI.1. Menneneena " JEMOHCTPUPOBATh €ro CUCTEMATU3HPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OpPMUPOBAHHOCTh YMEHUI:

XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XHMHYECKHUX
DJIEMEHTOB  IEPBOrO—4eTBEPTOro  nepuonoB  llepuonmueckonn  cucTeMsl
J.1. Menneneena, VCIIOJIB3YS ITOHATHS «QHEPreTUYECKUE YPOBHU»,
«IHEPreTUYEeCKHe TOIYPOBHM», «S-, P-, O-aTOMHBIE OpOHWTaNM», «OCHOBHOE H
BO30YX/IEHHOE PHEPIreTUYECKUE COCTOSHHS aTOMa»;

OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U
UX COEAUHEHUH MO mnepuojaM U rpymnmaMm l[leproandeckoil  CHCTEMBI
JI.1. MenneneeBa, BaJCHTHbIE BO3MOXHOCTH aTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHHMSI UX DJIEKTPOHHBIX 000JIOUEK;

cOPMUPOBAHHOCTh YMEHHUN: XapaKTepu3oBaTh (OMUCHIBATH) 0OLIUE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILIECTBOBAHHE TI'€HETUYECKOM CBSA3M MEXJIY HEOPraHWYECKHMH BEIIECTBAMH C
IIOMOIIBIO YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIIHOCTD:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM COCTABIICHHUS
AIIEKTPOHHOIO OallaHca JTUX peaklMil; peakiuil HOHHOTO OOMEHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPAIIEHHBIX NMOHHBIX YPAaBHEHUN;

peaKUMil TUAPOJIN3A;

peakiuii KOMIUIEKCO00pa3oBaHusl (Ha MpUMeEpPe THAPOKCOKOMIUIEKCOB IIMHKA
Y aJTIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMHMYECKOM pEaKUUW B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaKXKe XapaKTep CMEILEHUS! XUMHUUECKOTO PaBHOBECHSI MO/ BIUSHUEM
BHEITHUX Bo3zAeicTBui (mpunimn Jle [larense);

cOPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluu,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYyYEHUsI CEPHOM KHUCIIOThI, aMMHUaKa,
oOlue HayyHble MPUHLMINBI XHUMHYECKUX TPOU3BOJCTB; LEIECOO0PA3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJCHHUS CHCTEMOW 3HAHMM O METOJaxX Hay4YHOIO
NO3HAHUA SIBJICHUI NpUpoAbl — HaOMIOIEHUe, H3MEPEHHE, MOJECIMPOBAHUE,
DKCIIEPUMEHT (PEaIbHbIN U MBICJIEHHBIN ), UCIIOIb3YEMBIX B €ECTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHAMb 3TH 3HAHUS [IPU IKCIIEPUMEHTAIBHOM MCCIIEJOBAHNUH BEILIECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJIEHUH, HMEIOIIUX MECTO B MPUPOJIE,
PaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;



c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3h XUMUUECKUX 3HAHHUM C
MOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTH YMEHUS TPOBOUTH PACUETHI:

C HCIOJb30BAaHUEM TOHSTHM «MaccoBasi J0JiS BELIECTBA B PacTBOpe» U
«MOJISIpHAsi KOHIEHTPALUY;

MaccChl BeIECTBA WK 00BbEMA raza Mo U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEUIECTB;

TETI0BOTO 3 eKTa peaKium;

3HAYEHHUS BOJOPOJHOIO II0Ka3aTelsl PacTBOPOB KHUCIOT M ILEJIOYEH C
W3BECTHOW CTENEHBIO THCCOLNALINN;

Macchl (00bE€Ma, KOIMYECTBA BEIECTBA) MPOAYKTa PEaKLUH, €CIU OJHO U3
VMCXOJHBIX BEIIECTB JAaHO B BHUJIE PAacCTBOpPa C OMNPEICIEHHOM MAaCCOBOW JOJIEH
PacTBOPEHHOTO BEIIECTBA WIIM JaHO B U30BITKE (MMEET IMPUMECH );

JI0JIM BBIXOJIa MPOYKTa PEaAKIUY;

00BEMHBIX OTHOIIICHUM Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO TUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKUH  JKCIEepUMEHT  (IpOBEIEHHE  peakIuil  MOHHOTO  OOMEHa,
MOATBEPAKAECHUE KAaUECTBEHHOIO0 COCTaBa HEOPTraHMYECKUX BEIIECTB, OMPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYCHHUE BIIUSHHUSI
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTb XMMHUYECKOW  pEaklu, pelieHue
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue»y u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJl O€30MacCHOr0 OOpallleHHs C BEUIECTBAMU U JaOOPATOPHBIM
obopynoBanueM, GOpMyJIUpOBaTH 1€Nb  HCCIEAOBaHUSA, NPEACTaBISATH B
paznuuHON QopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJIU3UPOBATH W OLICHUBATH MX
JIOCTOBEPHOCTH;

chOPMHUPOBAHHOCTh  yMEHUH:  COONIOAATh  TpaBWJIa  TOJIb30BaHUS
XUMUYECKON TMOoCcynod © JabopaTOpHBIM 000pyIOBaHHWEM, OOpalleHus C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OTBITOB, AKOJOTHYECKU I1€7IeCO00pa3HOro IOBEACHUS B OBITY U
TPYIOBOW JEATEIIBHOCTH B ILEJSX COXPAHEHHUS CBOETO 3[0POBbS, OKPY KarolIeu
MNPUPOJHON Cpelbl W JOCTHXKEHUSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMAacCHOCTh TOKCHUYECKOTO JECHCTBUS HA JKUBBIE OPTraHU3MbI OMNPEACIEHHBIX
HEOPraHUYECKHUX BEIIECTB, TOHUMAas cMmbica noka3areis [1/K;

c(hOPMUPOBAHHOCTh YMEHUN: OCYILECTBIISATH IICJICHANIPABICHHbBINA TOUCK
XUMHUUYECKON MH(POpMAIINK B Pa3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 UH(POpPMAIHIO, TIepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl Konrtpoannbie | Ilpakruueckue
n/n Bcero 00pazoBaTesIbHbIE pecypehbl
padoThI padoThI
Pasznen 1. Teopernueckue 0CHOBBI
OpPraHuYecKoil XuMHH
[Ipenmer oprannyeckoit xumun. Teopus
CTPOEHHUS OPTaHUYECKUX coeMHEHU A. M.
8
bytneposa
Wroro mo paszneny 8
Paznes 2. Yruesoaopoasl
[IpenenbHbIE YTIeBOJOPOIbI — aJKaHBI,
IUKJIOAJTIKAHBI 5
HenpenenbHble yriieBOAOPOIbL: aJIKEHBI,
aJKaJ M CHBI, ATKMHBI 14
ApoMaTudeckue yrieBoaopos! (apeHsl) 8




[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U UX

nepepaboTka 4
l"asioreHnpor3BOAHbBIE YTIEBOAOPOI0B

4

Utoro no pazneny 35

Paznen 3. Kuciaopoacoaepskanue oprannyeckme
coeUHEeHUsI
Cnuprel. ®enon

11
KapOonunbHbie cOeAMHEHUS: aTbIETHIBI 1
keToHbl. Kap6oHoBbIe KucIoThl. CIOKHBIE A(UPHI.
Kupsl 21
VYrneBons!

9

Pa3nea 4. A3orcoaeprkaiiue opraHuyecKue
COCIUHEeHUS




AMUHBI. AMHUHOKHCIIOTEL. benku

12
Uroro no pazueny 12
Pazgen S. BbicokomoJieKy/IsIpHbIE COeIMHEHUS
BricokoMouiekyisipHbIE COeTMHEHUS
6
Utoro no pazneny 6
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KIIACC

KoanuecTBO 4acoB

Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3znen 1. Teopernueckue OCHOBbI XUMUM
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
u [lepuonnueckas cucrema XMMHUYECKUX
9
anemenToB /I. 1. Menaeneera
Crpoenue BeniectBa. MHOroodpasue
11 1
BEILECTB
XUMUYECKUE PEAKIINU
19 1 3
Hroro mo pazmeny 39
Pa3znen 2. Heopranuueckasi Xumus
Hemerannsl 31 1 3
Mertauibl 23 1 2
Wroro no pazueny 54

Pa3zgen 3. Xumus 4 ;Ku3HbL




MeToapl NO3HAHUSA B XUMHUU. XUMHUA U

9
KU3Hb
Hroro mo pazueny 9
OBHIEE KOJIMYECTBO YACOB 10 102

[NPOT'PAMME




INOYPOYHOE IINTAHUPOBAHUE

10 KUIACC

Ne m/m Tema ypoka

Bcero

qyacoB

Jlara

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[Ipenmer u 3HaYEHUE OPraHUYECKON
1 XUMUH, [IPEJICTAaBICHUE O MHOr000pa3uu

OpraHN4YCCKHUX COCIUHECHUMN

DIEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
2 (oCHOBHOE U BO30YKJIEHHOE COCTOSIHHS ).

BaneHTHbIE BO3MOKHOCTH aTOMa yriepoaa

XnMuyeckas CBI3b B OpTraHU4YCCKUX

coequHEeHUsAX. MexaHn3Mbl 00pa30BaHUs

3 o
KOBaJICHTHOM CBSI3U, CIOCOOBI pa3phiBa
CBsA3EN
Teopus cTpoeHUs] OPraHUYECKUX

4

coennHeHnit A. M. byrneposa




Bunel usomepun: ctpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
3¢ HEKTH B MOJIEKYIaX OPraHMYECKUX

COE€IUHEHUN

[IpencraBnenue o knaccuukanuu u
cucreMmatrueckas Homenkiaarypa (IUPAC)

OpraHN4YCCKHX BCUICCTB

Knaccudukanus peakiuii B opraHn4eckoi

XHUMHHN

Cucrematusanusa 1 0000IIIeHNE 3HAHUH 1O

TEMC

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1as
dbopMyIna, HOMEHKIIATypa U U30MEpus,
3JIEKTPOHHOE U NPOCTPAHCTBEHHOE

CTPOCHUC MOJICKYII

10

duznueckue 1 XUMUYECKHE CBOMCTBA

AJIKAHOB




11

HaxoxaeHnue ankaHoB B IPUPOJE.
CriocoOsl MoTydeHus: U IpUMEHEHUE

aJIKaHOB

12

[uknoankansl: oommast popmyna,
HOMEHKJIATypa U U30Mepusi, 0COOCHHOCTH
CTPOCHHS M XMMHYECKUX CBOMCTB, CIIOCOOBI

MOJIYYCHHUA U IPUMCHCHUC

13

Pemenue pacu€rHbix 3a/1a4 Ha
OTIpeieNICHUE MOJICKYISIPHOU (HhOPMYITBI
OpPraHUYECKOTO BEIIECTBA TI0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX B €I0
coctaB. CucreMaTu3amnus 1 0000IIeHIE

3HAHU 10 TEME

14

AJKEHBI: TOMOJIOTUYECKHH psJl, oO1as
(dbopMyIa, HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.

CrTpyKTypHas U LUC-TPaHC-U30MEpUs




AJIKCHOB

dusnueckre U XUMUYECKHIE CBOMCTBA

15
ankeHoB. [IpaBuiio MapkoBHHUKOBa
CriocoOpl 1osTy4eHus: ¥ IPUMEHEHUE

16
AJIKEHOB
[IpakTuueckas padora Ne 1 o teme

17 "[losnydyeHue aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"

Pemenue pacu€rHbix 3a/1a4 Ha

18 oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIECTBA
AJKaJIUeHbI: COMPSIKEHHBIE,

19 M30JIMPOBaHHBIC, KYMYJIMPOBAaHHBIC.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
XUMHUYECKUE CBOMCTBA CONPSKEHHBIX

20

IUEHOB

21

CriocoOsl MostydeHus: U IpUMEHEeHUe




AJIKaIHMCHOB

ANKUHBI: TOMOJIOTHYSCKHI pad, 06]1_[215{

¢dbopMyIa, HOMEHKIIATypa, 3JEKTPOHHOE U

22
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢u3nveckre CBONCTBA
23 XHUMUYECKUE CBOKMCTBA aTKMHOB
o4 KauecTBeHHBIE peakIiK Ha TPOHHYIO CBSI3b
o5 CriocoOsl MoJTy4eHus U IPUMEHEHHUE alIKHHOB
Pemenue 3anay: pacy€rsl MO ypaBHEHUIO
26 .
XUMHYECKON peaKinu
Cucrematusanusa 1 0000IIIeHNE 3HAHUH 11O
27
TeMme
ApeHBbI: TOMOJIOTHYECKUH psifl, 001Iast popmMya,
HOMEHKJIaTypa. DJIEKTPOHHOE 1
28

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJT

OcH30/1a U TOJIyOJ1a, UX (1)I/I3I/IHCCKI/IC CBOMCTBa

29

XHUMHUYECKHE CBOMCTBA ApCHOB: pCaKInun




3aMCIICHUA

XUMU4JecKre CBOMCTBA ApC€HOB: p€aKIuun

30 MPUCOCIMHECHHSI, OKUCIICHHE TOMOJIOTOB
OeH30I1a
OCco0EHHOCTH XUMHUYECKUX CBOICTB
31
CTHpOJIa
Pemenue pacu€rHnix 3a/1a4 Ha
32 OIIpEJICIICHUE MOJICKYIISIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIEeCTBA
CriocoObl MosTyuyeHus: ¥ IpUMEHEHUEe
33
apeHoB
I'eHeTHyeckas CBA3b MEKAY PA3IMIHBIMU
34
KJIAaCCaMH YTJIEBOJIOPOIOB
Pacu€tbl mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucremaTu3zanys u 00001eHe

3HAHUH 110 TEME




[Ipupoansriii ra3. [lomyTHbie HEPTIHBIC

36
rassl
KaMeHHbIi1 yrosib U IpoayKThl €10
37
nepepadboTku
Hedts u ciocoOb1 €€ nepepaboTKy.
38 [TpuMeHeHHEe TPOYKTOB MTepepadoTKH
HetH
['enetnueckas CBSI3b MEXKAY PAa3INYHBIMU
39
KJIAaCCaMH YTJIEBOJIOPOIOB
["asioreHonpon3BOIHEIE YTIIEBOI0POIOB:
40 AJIEKTPOHHOE CTPOCHUE; PEAKITUU
3aMEIICHHS TaJloTeHa
JlelicTBHE 1Ien04Yer Ha
a1 raJioreHnpou3BoAHbIE. B3aumoaeiictBue
JUTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM
Cucrematusanusa 1 0000IIIeHNE 3HAHUH 1O
42

pazaeny "YrieBoaopoasr"




43

KonTponbnas pabora no teme

"YraeBogopoibl"

44

[penenbHbIe OHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psii, oO1iast popmyna,
CTPOCHHE MOJICKYJI, U30MEpHS,
HOMEHKJIATypa, KiacCU(p UKL,

(busnueckue cBoicTBa

45

XHUMHYECKHE CBOMCTBA MMpCaACIbHBIX

OAHOATOMHBIX CIIMPTOB

46

CriocoObl MosTyueHus: ¥ IpUMEHEHUe

OAHOATOMHBIX CITMPTOB

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
U30Mepusi, 0COOEHHOCTU (PU3UYECKUX U

XHUMHYECKHUX CBOMCTB

48

MHoroaToMHbIE CIIUPTHBI: STUJIICHTJIMKOJIb U

TJIIMLOEPHH, UX (i)I/I3I/I‘—IeCKI/Ie U XUMHNYECKHEC

CBOWCTBA




CriocoOsl MoTydeHus: U IpUMEHEHUE

49
MHOTOaTOMHBIX CIIUPTOB
@DeHOoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
50 .
cBoiicTBa. TOKCHYHOCTH PeHONTA
51 XuMu4eckue cBoiicTBa (heHoa
CriocoObl 1oJTyuyeHus: ¥ IPUMEHEHUE
52
(dbenona
[IpakTuueckas paborta Ne 2. Pemenue
53 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"CnupTtsl 1 (peHoIIb"
Cucrematusanus 1 0000IIIeHNE 3HAHUH 11O
54
TemMe
AJBIETUIBI M KETOHBI: 3JICKTPOHHOE
CTpOeHHE KapOOHUIBLHOU TPYIIIHI;
55

TOMOJIOTHUYECKHE psijibl, 0011as popmyia,

W30MEPUS U HOMEHKJIaTypa




ATBIEruIbl ¥ KETOHBI: (PU3HUECKHE

56 .
CBOMCTBA; peaklMK NPUCOCTUHEHUS
Peakuun okncneHus: 1 KaueCTBEHHbIE
57
peaKuru aJIbJIETUIOB U KETOHOB
CriocoObl OTy4eHHS aJIbIETUIOB U
58
KETOHOB
OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
59 KHCIIOTBI, 0COOGHHOCTU CTPOEHUS HX
MOJIEKYJI
N3omepust 1 HOMeHKIIaTypa KapOOHOBBIX
60 .
KHUCJIOT, MX (pU3nYeCcKre CBOMCTBA
XHUMUYECKUE CBOMCTBA MPEAECTBHBIX
61
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Oco6eHHOCTH CBOMCTB MypaBbUHON
62 KHCIOTHL. MHOTOOOpa3ue KapOOHOBBIX

KHCJIOT




Oco0EHHOCTH CBOMCTB: HEMPEACIBbHBIX U
ApOMaTHYCCKUX Kap6OHOBI)IX,

TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX

63

kuciaot. [IpeacraBureny BeICIINX

KapOOHOBBIX KHUCJIOT

[TonsATHE O MPOU3BOJAHBIX KAPOOHOBBIX
64

KHUCIIOT

CriocoObl 1osTyyeHHsl U IPUMEHEHUE
65

KapOOHOBBIX KHUCJIOT

CrnoxHble 3(UpPBI: TOMOJIOTUIECKUHN PsI,
66 obmas popmysa, uzoMepus u

HOMEHKJIaTypa

dusnueckue U XMMHUYECKHUEe CBOMCTBA
67

3¢upoB

Pemienue pacuéTHbIX 3aa4: IO YpaBHEHUIO
68 XUMHUYECKON PEAKINH, Ha ONPEICIICHHE

MOJIEKYJISIPHOM (OPMYJIIBI OpraHUYECKOT O




BCIIECTBA

69

[IpakTrueckas padota Ne 3. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe

"KapOonoBsie kucioTsl. Croxkubie 3pupsr”

70

XKupsr: crpoenue, pundeckue u

XUMHUYECKHUE CBOMCTBA (THAPOITH3)

71

Oco0eHHOCTH CBOMCTB KUPOB,
COJIEp>KaIINX OCTATKU HEMpPeIeIbHbBIX

XKHUPHBIX KUCTOT. JKupsl B mpupoje

72

Mputa Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moolee aercTeue. Ilorsatue o
CUHTETUYECKHX MOIOIIUX CPENICTBAX

(CMC)

73

I'eneTnyeckas CBA3b YrJIeBOAOPOAOB U
KHCJIOPOACOALCPKAIINX OPraHUICCKUX

BEILECTB

74

Pacuérel no ypaBHEHUSAM XUMHUYECKHAX




peakuuii

Cucremarusanuusa 1 0000IIeHNE 3HAHUN 110

75
TemMe
OO01mas xapakTeprcTUKa YTIEBOIOB U
76 KJIacCU(UKALUS YTIEBOIOB (MOHO-, TH- U
MOJICaXapu/Ibl)
MoHocaxapupl: pU3MUECKUE CBOMCTBA U
77
HAXOXXJICHHUE B TIPUPOJIC
[TpuMeHeHHe TITIOKO3bI, €€ 3HAYCHUE B
78
KHU3HEACATESILHOCTH OpraHu3Ma
Jlucaxapuabl: caxapo3a, MallbTo3a U
79 nakro3a. Haxoxnenue B npupone u
MPUMEHEHHE JUCAXaAPH]IOB
[Tomucaxapupl: CTPOCHUE MAKPOMOJIEKYII,
80 (bu3MUecKre 1 XMMUYECKHE CBONCTBA,

IIPUMEHEHHE




ITonstue 00 HCKYCCTBCHHLIX BOJIOKHAX

81
Pemenue pacueTHbIX 337124 HA
82 ompe/ieJICHUE J0IU BbIX0/a MPOIyKTa
PEaKIUU OT TEOPETHUECKHA BO3ZMOKHOTO
Cucremarusanusa 1 0000IIEeHNE 3HAHUHN 110
83
pazueny
KoHnTtposbHas paboTta 1mo teme
84 "Kucnopoacoaepkaiiue opraHu4ecKre
coenuaeHus"
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
85 MOJIeKYJI, o0mmas hopmyia, u3oMepusi,
HOMEHKJIATypa U (U3HUYECKUE CBOWCTBA
XUMUYeCcKue CBOWCTBA anu(PaTHIECKUX
86
aMHHOB
AHUIUH: CTPOCHHE aHWINHA, OCOOCHHOCTH
87

XUMHUYECKHX CBOMCTB aHMINHA




CriocoOsl MoTydeHus: U IpUMEHEHUE

88
ann(paTHUECKUX aMHUHOB
AMUHOKHCIIOTBI: HOMEHKIaTypa U
nu3zomepusi, pusnyeckre CBOMCTBA.

89
OtnenbHbIC IPEACTABUTENH Ol
aAMHHOKHCIIOT
XUMHUYECKUE CBOIICTBa aMMHOKHUCIIOT, UX

90 O6M0JIOrnYecKoe 3HAaUeHHE aMUHOKHUCIIOT.
CuHTE3 U TUIPOIU3 NENTUIOB

91 benku kak npupoHbIE TOTUMEPHI;
CTPYKTYpHBI OE€JIKOB

92 XuMH4ecKue cBOMCTBa OEIKOB
A3zoTconeprKaniye reTepouKINIECcKue

93 coequHeHus. HykienHOBbIE KUCIIOTHI:
COCTaB, CTPOCHUE U OMOJOrHyecKas pojb
[IpakTuueckas pabora Ne 4. Pemenue

94

OKCIICPUMCHTAJIBHBIX 3ajJia4 110 TEME




"A30TcoAepKalre OpraHn4ecKue

coenuHeHus"

95

[IpakTrueckas padota Ne 5. Permenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"Pacrio3HaBaHu€ OpraHUYECKUX

coenuHeHun"

96

KoHntposbHas paboTta 1mo teme
"A30TcoAepKallre OpraHu4ecKue

coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METOBI UX CUHTE3a —II0JUMEPU3aALINS U

IMOJIMKOHACHCAllUA

98

[Tnactmaccel. YTunuszamus u nepepadboTka

I1aCTUKa

99

DacToMepbl: HaTypaJIbHBIN

CUHTCTUYCCKUEC KayUIYyKH. Pe3una




Bookna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
100 CHUHTCTUYCCKUC. HOHI/IMCpH CIienuaJIbHOIo 1

Ha3sHa4YCHUA

[TpakTuyeckas padora Ne 6. Pemenue
101 OKCIICPUMCHTAJIbHBIX 3aJla4y 110 TCME 1

"Pacmio3HaBaHue mjiacTMacc U BOJIOKOH"

O00011IeHIE U CUCTEMATU3AIUS
102 M3YYEHHOT'O MaTepuaia o TemMe 1

"BbICOKOMOJIEKYJISIpPHBIE COETUHEHUS"

| OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

Xumust: 10 knace: yrinyonenHoe o0ydyenue: yueonuk/Epemun B.B., Ky3sMe HKO
H.E., dpo3noB A.A., JIynun B.B.; nox penakuueit Jlynuna B.B. M.IIpocenienue.
2023 r.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

bu6mmoreka IJOK

POIII

MDOII

SIkmacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OOopynoBaHMe HEHTPA eCTECTBEHHO-HAYYHOI U TEXHOJIOTHYECKOM
HamnpaBJjieHHOCTH «Touka pocra»

YUYEBHOE OBOPYJIOBAHUE
JlabopatopHoe o0opyoBanue, tadoparopust «Habopst OI'D o xumum»

ObOPYTOBAHUE JIJIS1 IPOBEJNEHUA JIABOPATOPHBIX, IIPAKTUYECKHX
PABOT, IEMOHCTPAIIM

[TpoexTop. HoyTOyxk.






























