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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma kypca pazpaboTana Ha ocHOBe DeiepanibHOTO 3aKOHA OT
29.12.2012 No 273-®3 «O6 ob6pa3oBanuu B Poccuiickoii Dexneparumy,
TpeOOBaHMI K  pe3yibTaTaM OCBOCHHS  (enepasbHOW  00pa3oBaTEIbHOU
nporpammel cpefHero obmiero oo6pazoanusi (POII COO), mpencraBieHHBIX B
denepaabHOM TOCYJIapCTBEHHOM oOpa3oBarenbHOM cTanaapte COO, ¢ yuérom
KoHnuenuuu mnpenopaBaHusi yueOHOTO mIpenMera «XUMHs» B 00pa3zoBaTEIbHBIX
Opra"u3anusx Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTeNbHbIe MPOTPAMMBbl, 1 OCHOBHBIX MOJNOXKEeHHH «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit ®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsixenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

Kypc npennaznauen s ywamuxcst 10 KiaccoB M HOCHT IpPEIMETHO-
OpUEHTHPOBaHHBIN XapakTep. OH paccuuTad Ha 34 yaca.

Kypc BkiltouaeT TeopeTudecKue CBEJEHUS U3 Kypca OpraHM4ecKOW XMUMHH,
KOTOpYI0 H3y4daroT oOyuwaromuecs 10 kimaccoB mikon ropona. Ilpu usydeHuun
TEOPETUYECKUX BOMPOCOB YUMTHIBACTCS HWH)KCHEpPHAs HANPaBICHHOCTh Kypca, a
MOTOMY  pacCMaTpuUBalOTCA  TEOPETHYECKHE  BOIMPOCHI,  CBSI3aHHBIE  C
IPOMBIIIJIEHHBIM TOJTYYeHHUEM , MPUMEHEHHUEM OPTraHWYEeCKUX BEIECTB, THUIIbI
pacueTHBIX  3a7ad, (OPMHUPYIOIIME  MaTeMAaTUYECKyl0  TIpPaMOTHOCTb U
pa3BHBaroIIKe Kpyro3op. bonbias yacTe 3a1a4 ¢ MEXKIPEIMETHBIM COIEP)KAHUEM
¥ TECHO CBSI3aHbI C IPYrMMH Haykamu. Kypc momMoskeT ydaniumcesi HOJy4nuTh OIbIT
peleHus 3a7a4  pa3HBIX THUIIOB C KCIMOJB30BAHUEM MEXKIPEAMETHBIX CBS3€H U
OPUEHTHPYET YyYallluXCs Ui TPOAOJDKEHUS XHWMHUYECKoro oOpa3oBaHUS,
pacimmpsieT Kpyroszop, Tak Kak B TEKCTaxX 3aad HUCIOJB3YIOTCS CBEACHHUS W3
pa3HBIX 00JaCTel HAYKW W JKU3HH: OMOJOTHH, dKOJOTHH, JTUTEPATyphl, HCTOPHUH,
(bU3UKH, MAaTEMATUKH.

Pemenne 3amady crmocoOCTBYET pa3BUTHIO JIOTHYECKOTO  MBIIUICHUS,
NPUBUBACT HAaBBIK CAMOCTOSITENIBHOM pabOThl M CIYXHUT OLEHKOM CTerneHu
YCBOCHUSA TEOPETUYECKUX 3HAHWA ¢ TMPAKTUYCCKUX YMEHUH, MpU ITOM
UCTIONB3YIOTCSl 3HAHMS M0 MaTEeMAaTHKE W (PU3UKE B MPUMEHEHHH K XUMUYCCKUM
OO0BEKTaM - BEIIECTBAM M PEAKIUSAM MEXTy HUMHU.

Lemn kypca:

- paciMpeHue Kpyrosopa;
- (hopmupoBaHUe yMEHUI peraTh 3a/1a4i pa3HbIX TUIIOB,
-pa3BUTHE TMO3HABATEIbHONM AaKTUBHOCTH, CAMOCTOSITEIBHOCTH U
TBOPUYECKUX CIIOCOOHOCTEN yUyalIuxcsl.
3agauu Kypca:



dopMupoBaHHE TPEACTABICHUNA: O MaTEpUaTbHOM €AMHCTBE MHUDA,
3aKOHOMEPHOCTSAX U I03HABAEMOCTH SIBJICHUW NPUPOJBI, O MECTE€ XMMHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecredeHuH
YCTOMYMBOIO  pa3BUTUSL ~ 4YEJOBEUECTBA: B PELIEHUH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKOM W MHILIEBOM OE€30MacCHOCTH, B pPa3BUTUU
MEIULMHBI, CO3JAaHUN HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHUKOB DHEPIUU, B
00ECIeYeHNN PAIMOHAIFHOTO MPHUPOJONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIeH KyJIbTypbl YENOBEKa, a TaKKe HJKOJIOTHYECKU
00OCHOBAaHHOT'0 OTHOLIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON CPENE;
OCBOCHHME CHUCTEMBl 3HAaHHW, JEXallUX B OCHOBE XHWMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: (QyHIaMEHTAJIbHbIX
MOHSATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJISIDHOM, O  TEPMOAWMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEaKUUH, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 0OLINX
HAyYHBIX IPUHLNAINIAX XUMUYECKOTO IPOU3BOJICTBA;
dbopMupoBaHue y 00yJarommxcs OCO3HaHHOTO NOHUMaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN sl OOBICHEHHS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEH, TPOrHO3UPOBAHMS,
aHaJln3a U OLICHKH C TIO3ULMH 3KOJIOrMUeCKON 0€301MacHOCTH MOCIECTBUI
OBITOBOM M TPOU3BOACTBEHHOM NEATETHHOCTH YEJOBEKa, CBA3AHHOU C
XUMHYECKUM  TPOU3BOJCTBOM, HCIOJb30BAaHHUEM U  IepepaboTKon
BEILIECTB;
yrayOJeHue  TPEeACTABICHMM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOAUMBIX JUIsi MPUOOPETEHUSI YMEHUUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B
NPUPOAE, B MPAKTUYECKON EATEIbHOCTH U IOBCETHEBHOM KU3HU.
BOCIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTU SIBICHUM TMPUPOIbI,
YB@XEHHUS K TMpoOlecCy TBOpYECTBA B O0JaCTH TEOPETUUYECKUX MU
NPUKIATHBIX HCCIENOBAaHUN B XHMHH, (POPMUPOBAHHE MHPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PA3BUTHsI HAYKH;
pa3BUTHE MOTHUBAMM K OOYYEHUIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIK) M  CaMOBOCIHMTAaHMI)  HAa  OCHOBE  YCBOCHHSA
00I1IeYeIOBEYECKUX IIEHHOCTEH;



e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEILIEKTYATBHBIX M TBOPUYECKUX
CIIOCOOHOCTEW oOyuarommxcs, (GOpMHpOBAaHHWE y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHUIO YCIIEIIHOHN MpodeccrnoHaIbHON 1 00IIECTBEHHON JIEATEIBHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBaHuMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOIOJIE30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIC3HOH 3KOJOTUIECKON e TEIbHOCTH.

Kypc paccuuran Ha 34 4.



COILEPKXAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKASA XUMHUA

Teopernueckue 0OCHOBbI Oprann4yeckoii xumum ( 4 4).

[IpeameT u 3HaUYE€HHE OPraHUYECKON XUMUH, MPEACTABICHUE O MHOTr00Opa3uu
OpraHuYecKux coenruHeHui. Mcrnonb30BaHNe OPraHMYECKUX BEIIECTB B KU3HHU.

[IpeacraBnenne o KiraccUpUKAUK OpraHWYecKux BemecTB. [loHsaTHe o
¢dbynkunoHansHOM Tpynmne. ['omonorus. I'omonoruueckue psiapl. CucTemMaTH4ecKas
HOMeHKJaTypa opranudeckux coeauHenut (IUPAC) u TpuBHaiibHbIE Ha3BaHUS
OTAEIBHBIX MPECTABUTEIICH.

OKCIEpUMEHTAIbHBIE METOJIbI HW3YYEHMsS] BEIIECTB M UX MPEBPAIICHUI:
O3HaKOMJIEHUE ¢ oOpa3llaMyi OpPraHMYEeCKUX BEIIECTB U MaTepHalaMu Ha UX OCHOBE,
ONBITHl MO MPEBPALICHUIO OPraHMYECKHUX BEUIECTB NPU HArpeBaHUM (ILJIABIICHHE,
oOyTJIMBaHKUE U TOPEHUE).

Yraesoaopoasl. ( 12 4)

VYTrieBogopobl, UCTIOIB3YEMbIC WIIH MOJy4aeMble B METAJLTYPTHUH.

LIpupoonvle ucmounuxu y21e8000p0008.

[Ipuponusiii ra3. [lomytHeie HedTsHble ra3pl. HedTh u €€ mpoucxoxaeHwue.
Kamennwiii yeonv u npodykmer e2o nepepadbomxu. CrnocoObl mepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TepMUYECKHM, KATAIMTUYECKUW), PpUDOPMHUHT, MHUPOIIU3.
[TpoaykTel nepepaboTku HEYTH, UX TPUMEHEHHUE B MIPOMBIIIICHHOCTH U B OBITY.

LI'enemuueckas cea3b MeHcOy paA3TUYHBIMU KIACCAMU V2T1e8000P0O008.

PacueTHble 3anaum.

1. Pacuetsl mo popMynam BEIIECTB.
Pacdersl 110 ypaBHEHUAM pEeaKLIHii.
Pacdetsl ¢ ncnoap30BaHNEM 3aKOHA OOBEMHBIX OTHOILICHHM.
TepMOXUMHUYECKUE PACUETHI.
3aaun Ha TOPEHHUE.
3ajaun , €CJIM UCXOJHOE BEIIECTBO COACPKUT MPUMECH.
3ajauM ¢ UCIOJIB30BaHUEM NOHATUA “BhIxon mpoaykra peakuun’
3agaun Ha CMECH BEILIECTB.
9. 3amaum, ecii OJHO U3 BEIIECTB JAHO B U30LITKE.

Kucinopoacoaep:xamue opranudeckue coeguHeHus (2 4)

Kucnopoaconepxainiye opraHu4ecKkue coeAuHEeHus ( CHOUPTHI, ajbICTUlIbI,
KETOHBI, KApOOHOBBIE KUCITOBI U UX MPOU3BOJIHBIE, JKUPBI U IPYTHUE).

A30TcoAep:KalIue Oprannyeckne coeuHenns ( 2 1)
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A3oTcozepiKale OpraHnuecKre CoeTMHEHMS ( aMUHBI, aMUHOKHUCIIOTBI, OCITKH
¥ JIpyrue)

Bbicokomouiekyasipabie coequnennsi (4 4)

OcCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEPHU3ALMH, CPEAHSIS MOJEKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHH —
MOJIMMEPHU3AIUS U MOJUKOHAEH AU

[Tonmumepubie  matepuansl. [lnacTmaccel  (OJUMATUIICH, TOJUINPONUIICH,
NOJIMBUHWIXJIOPU,  MOJUCTUPOJ,  MOJUMETUIMETaKpUiIaT,  IMOJUKapOOHATHI,
nonudyTHIeHTepedTanar). Y Tunmsanus u nepepaboTKa IiacTuka.

DnacToMepbl: HaTypalbHBIM KaydyyK, CHHTETUYECKHUE KayuyyKu (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIN, U30IPEHOBBIN) U CUIMKOHBL. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, IIEIK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAllpOH U JIaBCaH).

[Tonumeps! crienuasbHOTO Ha3HauyeHUs (Te(IIoH, KeBiap, 3JEKTPONPOBOISIINE
MOJIUMEPHI, OMOpa3naraeMble OJIUMEPHI).

OKCIEPUMEHTAIIBHBIE METOABl M3YyYEHHs BEUIECTB W HX IPEBpaALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adady 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Xumus v xku3Hb. ( 10 4)

Ponbs xuMuu B o0ecriedyeHun yCTOMYMBOrO pa3BUTHs yenoBedecTBa. [lonstue o
HAay4YHBbIX METOJAxX IMO3HAaHHUS M METOJOJIOTMM HAy4YHOro HccienoBaHus. Hayunbie
MPUHLIUIIBI OPTaHU3ALKUNd XUMHUYECKOrO MpOU3BOACTBA. [IpOoMBbIIIEHHBIE CITOCOOBI
[IOJIyYEHUS] BAKHEWIIMX OPraHWYECKUX  BEIIECTB . XUMHUYECKOE 3arpsA3HEHUE
OKpyXarwlued cpeasl U ero mnociaeacTtBus. Ponb xumMum B oOecniedeHUU
AHEPreTUYeCKOor Oe30MacHOCTH.

XuMHsT U 300pOBbE 4YeloBeKa. JlekapcTBeHHble cpencrtBa. Poib xumuu B
Pa3BUTUH MEINULIUHBI.

XuMUsl TUIIM: OCHOBHBbIE KOMIIOHEHTHI, MUIIEBbIE N00aBkH. Poib xumuu B
oOecreyeHnu MUIIeBOi 0e30MacHOCTH.

XvMHSI B TPOMBIIUICHHOCTH: BaKHEHIIME OpPraHUYECKUE COCIUHEHUS UX
MTOJIyYEHHE U IPUMEHEHHE.

Pacuérnbie 3anaum.

Pacuérel: Maccel BeniecTBa Wi 0ObEMA ra3oB IO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacCce WU 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKLIMU BEIIECTB, MacChl
(0OBEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJTUYECTBA BEILIECTBA) MPOAYKTA PEAKIIUH, €CITU OJTHO U3



BELIECTB JIAHO B BHUJIE PACTBOPaA C ONPEACIEHHOW MACCOBOW JOJEH PACTBOPEHHOTO
BEIIIECTBA, MAaCCOBOM JIOJM M MOJISIPHOW KOHIEHTPAILMU BEIIECTBAa B PACTBOPE, JOJIH
BBIXOJIa TIPOJYKTa PEAKIUU OT TEOPETUUECKH BO3MOXKHOTO.

INJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOTI'PAMMBbI

JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHHS MPOTPaMMBI JOCTHTAlOTCA B XOJC
O0y4YeHUs] XWMHH B CJWHCTBE Y4YeOHOH M BOCHHMTATEIBHON JEATEIHHOCTH B
COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHACKUMH COIIMOKYJIbTYPHBIMH M JIYXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSAMH, NPUHATBIMH B OOIIECTBE MpaBMIAMH M HOPMaMH
MOBEJICHUSI W  CIIOCOOCTBYIOT —TIpoIleccaM CaMOIIO3HAHUS, CaMOpa3BUTHUS H
COIMAIIN3AIIIU 00YYaIOLTUXCS.

JIMYHOCTHBIE ~ PE3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOLIUXCS
PYKOBOJCTBOBATHCSA ~ CHCTEMOM  IMMO3UTHBHBIX  IICHHOCTHBIX  OpHUEHTAUHA H
pacIIMpeHue OmbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUCCKOMY H
HAYYHOMY HACJECIWIO, IOHHMAaHHMsS 3HAYCHUS XHMHYECKOH HAyKH B IKH3HH
COBPEMEHHOTO O0O0IIecTBa, CIMOCOOHOCTH BIAAETh OCTOBEPHOW HH(pOpPMAIUEH O
IEPEOBhIX JOCTIKEHUSX W OTKPBITUAX MHPOBOM M OTCUECTBCHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MHpa U OOIIIECTBA,;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

OPEACTaBICHUS O COIMAIbHBIX HOpPMax M IpaBHIaX MEKINIHOCTHBIX
OTHOIICHUHA B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOU, Y4eOHOMCCIIeI0BATEIbCKON, TBOPUCCKOW U APYTUX BHIAX JACSITEIBLHOCTH,
TOTOBHOCTH K pPa3sHOOOpa3HOW COBMECTHOM JEATEIBHOCTH TIPU  BBITOJHECHHH
y4eOHBIX, IO3HABATEIBHBIX 3aj[a4, BBITOJHCHHHM XHUMHYCCKHUX OKCICPUMEHTOB,
CO3JIaHHM Y4EOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO U B3aMMOITOMOIIN
B IpoIiecce 3TOoi y4eOHOM JeaTeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TMOBE/ICHHE U
MOCTYNKH CBOMX TOBAPHIIEH C MO3UIMHM HPABCTBECHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHHMS MOCJCICTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHPOBO33PEHYECKHE IPEICTABICHUS O BEIIECTBE M XHMHYECKOH peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKM M COCTaBISIOIIHE
OCHOBY Il TIOHMMaHHs CYIIHOCTH HAyYHOH KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3sBUTHs NPUPOJbI, B3aMMOCBS3SX YEIOBEKa C
MPUPOTHOM CPEIION, O POJIM XMMHUH B IO3HAHMH ITHX 3aKOHOMEPHOCTEH;



MMO3HABATEIIbHBIE MOTHBBI, HAMPABICHHBIE HAa TOJIYYCHHE HOBBIX 3HAHHU TIO
XUMUHU, HEOOXOAUMBIC Isi OOBSICHEHHS HAOMIOJaeMbIX IPOIIECCOB U SIBIICHUH,
MO3HaBaTEIbHOU, NH()OPMAIIMOHHON U YNTATEIIbCKON KYJIBTYPHI;

UHTEpeC K OOyYeHHI0O W TIO3HAHMIO, JIOOO03HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K CaM000pa30BaHUI0, MPOSKTHON U MCCIICIOBATENHCKON NeATEILHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIIPaBICHHOCTU U YPOBHS O0YUYEHUS B TaTbHEHIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HaHHWE IEHHOCTH XU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JIOPOBBIA 00pa3 »KW3HU, HEOOXOAMMOCTH COOJIONCHUS MPaBUII
0e30macHOCTH MPU OOpaIeHUH ¢ XUMUYCCKMMHU BEIIECTBAMHU B OBITY W pealbHOU
KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUUYECKOMY H3YYEeHHIO mpodeccuil U TpyAa pa3iIudHOro poja,
yBaXEHUE K TPYAY U pe3ysibTaTaM TPYJIOBOM JIEATETbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUH M0 XUMHH, OCO3HAHHBIN BHIOOP WHIWBHUIYTBHON
TPACKTOPUH TIPOJOJDKEHUS O0pa3oBaHUA C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHEHIHOU
Mpo(EeCCUOHATIEHON JIEATETbHOCTH U Pa3BUTHSA HEOOXOJIUMBIX YMEHUM, TOTOBHOCTh
aJanTHPOBATHCS B MPOGECCHOHANBHOU CPEJIe;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyYIIEeCTBOBAHMs, MOHMMAHUE IIEHHOCTU 370POBOTO U
O0e3zomacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(U3UYECKOMY W TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
mpaBujl 0€30MacHOTO MOBEACHUSI P Pad0Te ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIlUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JFOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMmble MpPU U3YYCHUH XUMUH, IS
pelIeHUsT 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOAHON CPENoM, Iy MOBBIICHUS
YPOBHSI ~ DKOJIOTHYECKOW  KYJbTYpHl, OCO3HAHHS  TJIOOQIBHOTO  XapakTepa
DKOJOTHYCCKUX TPOOJEeM WM TyTeH WX PEIICHUS ITOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHUS PYKOBOJCTBOBAThCS MM B TO3HABaTEILHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX PE3YNBTATOB  BBIACISAIOT 3HAYMMBIC IS
(dbopMHUpPOBaHUS MUPOBO33pEHUS OOIIEHAYYHBIC MOHATHS (3aKOH, TCOPHS, MPUHIINII,
runore3a, (axkT, CcuUcTeMa, TPOIECC, OKCIEPUMEHT U JIPyroe.), KOTOphIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHMU M3 ITHX MPEeIMETOB (HOPMUPOBATH MPEACTABICHHUE O IICIIOCTHON
Hay4YHOW KapTWHE MHpa, ¥ YHUBEpCAIbHbIE yueOHBIE NEHCTBUS (TIO3HABATEIbHBIC,



KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpPhIE OOECreunuBalOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOM
JIEATSIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCMOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUW: PACKPHIBATh CMBICT XUMUYECKUX MOHITUN (BBIAEHATh HMX XapaKTepHbIC
IPU3HAKU, YCTAaHABIMBATh B3aMMOCBSA3b C JPYTUMH IOHATHSMHU), HCIIOJIH30BATh
MOHATHS JIJI1 OOBSICHEHUsI OTJEIbHBIX (PAaKTOB M SIBJICHUN, BHIOMpATh OCHOBAHUS U
KpUTEPUHU ISl KIAacCHU(UKAIIMM XUMHUYECKUX BEMIECTB U XUMHUYECKHX PEaKIIHH,
YCTaHABJIIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3W MEXKIY OOBEKTaMH H3y4CHUS,
CTPOHTH JIOTHUYECKHE PaCCyXKIACHUSA (MHIYKTHUBHBIC, NECIYKTHBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHHUE TIPUMEHATh B TIpOIeCCe TIO3HAHUS TOHATUS (TIPEAMETHBIE U
METanpeIMETHBIE), CUMBOJIUYECKUE (3HAKOBBIEC) MOJIEIHU, UCMIOJb3yeMble B XHMUH,
peoOpa3oBbIBATh IMIUPOKO NMPUMEHSIEMbIE B XMUMHUU MOJICJIbHBIC TPEACTABICHUS —
XUMHUYECKUH 3HAaK (CMMBOJ DJJIEMEHTa), XUMHUUYecKas (opMylia U ypaBHEHHE
XUMHUYECKON peakIuu — IpHU pelleHUH y4eOHO-IO03HABaTENbHBIX 3a7ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TMPEJACTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIECTBEHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
BBIABJISTh  OOIIME  3aKOHOMEPHOCTH, IMPUYUHHO-CICICTBEHHbIE  CBS3U U
MPOTHUBOPEYMS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS, & TaK)KE B KQU€CTBE OCHOBBI JJisi (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

NpUOOpPETEHHE OIbITa 110 IUIAHWPOBAHHWIO, OpPTraHM3allud W  IPOBEJCHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHWE HaOIoJaTh 3a XOJIOM  IpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBOJIbI 11O PE3yJIbTATaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUET O
MpoJieJIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AaHAJU3UPOBATh W HHTEPHPETHUPOBATH HHPOPMALIIIO
pPa3IMYHBIX BUJIOB M (OPM TPEACTABICHUS, TOJIy4aeMyI0 M3 Pa3HbIX UCTOYHHUKOB,
KPUTHUYECKU OIEHUBATh MIPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO UHGOPMAIIUIO;

YMEHUE TMPUMEHATHh PA3TMYHbIE METOABl M 3aMpOoChl MPH TOUCKE W O0TOOpE
uHDOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWUMBIX ISl BBITTOJTHCHHUS
y4eOHBIX W IMO3HABATEJIbHBIX 3a/Ja4 OMNpeJeEHHOro THUMa, MPUOOPETEeHUE OIbITa B



o0jacTd  HCMONB30BaHUS  WMH(MOPMALMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJOTHH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUUYHBIX MOMCKOBBIX CHCTEM;

yMEHUE HCMOJb30BaTh W AaHAJIM3UPOBATh B IIpoliecce ydyeOHOM U
UCCJIEIOBATENLCKON JIEATETbHOCTH MHGOPMAIIMI0 O BIUSHUU TMPOMBIIIICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHOU CPEBI.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

YMEHHS 3aJlaBaTh BONPOCHI (B X0Jie auajora u (WiM) IUCKYCCUU) MO CYIIECTBY
oOcyxmaemMoil  Tembl, (HOPMYJIUPOBATH CBOM  NPEIJOKEHHUS  OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a1a4u;

YMEHHsSI ~ TPEACTaBIATh  IOJYYCHHbIE  pPe3ydbTaThl  IO3HABATENbHOM
JESITEIbHOCTH B YCTHBIX M MUChMEHHBIX TEKCTaX; JENaTh MPE3CHTAINIO PE3yIbTaTOB
BBITIOJIHEHUSI XUMUYECKOTO IKCIIEPUMEHTA;

YMEHUSI y4e€OHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIBHON U UCCIIEI0BATEIbCKON AESITETbHOCTH.

PeryjsiTuBHbIE YHUBepPCAJbHbIE YUeOHbIe AelicTBUS:

YMEHUE CAMOCTOSITENBHO OMNPEAENITh UEIH JeATEIbHOCTH, IJIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIMPOBATh U MpPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3(hPEeKTUBHBIE CIOCOOBI pelIeHUs YYEOHBIX U
MO3HABATENBHBIX 3a/1ad, CaMOCTOSITEIbHO COCTAaBIATh WU  KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNrOPUTM  JEWCTBUM TNPHU  BBINOJHEHWHM 33JaHUM C  YYETOM
MOJTy4YeHUs HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX W PEAKIHUSX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOTO pe3ysbTara 3asBICHHON Ieu, yMEHue
MCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHbIC pe3yabTaThl OCBOEHHUS Kypca OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYECHUU OPTraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HayK W €€ posi B 00OECIeUeHWU YCTOMYHMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM DKOJOTUYECKOM, SHEPreTUYECKOU U
MUIEBOM OE30MaCHOCTH, B Pa3BUTUU MEAUIMHBI, CO3JaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HCTOYHUKOB PHEPIHH, B 00ECIICUCHUH PAIMOHAIBLHOTO MPUPOOTIOIb30BaAHMUS,
B (OpMHUPOBAHMH MHPOBO33PECHUS U OOIIEH KyJbTyphl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M IPUPOTHOM CPEIe;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATUS — XUMUYECKUN AIIEMEHT, aTOM, AJIpO U DJIEKTPOHHAas



obOoylouka aroma, S-, P-, d-aToMHBIE OpOWTaTM, OCHOBHOEC W BO30YXIEHHOE
COCTOSIHHSI aTOMa, THUOpPUAM3AIMsS AaTOMHBIX OpOWTaNe, WOH, MOJEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA OOBEM, YIIepOJHBIA CKeseT, (QyHKIMOHAIbHAsS
rpynmna, paaukan, CTPYKTypHble (Gopmynsl  (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIC), HW30MEpHUsl CTPYKTypHAasT H TMPOCTPAHCTBEHHAs (Te€OMETpUYecKas,
ONTUYECKAast), HK30MEPhI, TOMOJIOTHUECKUN PSi, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPOI-
U a30TCOJIepXkKallie OPraHUYeCKUE COEIUHEHHUsS,, MOHOMED, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS; TEOPUH, 3aKOHBI (IEPUOIMYECKUIA 3aKOH
JI. . MenneneeBa, Teopusi CTpOCHUsI opraHmyeckux BemecTB A. M. bytieposa,
3aKOH COXPaHEHHS MACChl BEIIECTB, 3aKOH COXPAHCHHS M TIPEBPAICHUS SHEPTHH TPU
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM  SI3BIK  XHMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeKAllMe B OCHOBE IMOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBJICHHI; MPEACTABICHUS O MEXaHW3MaX XUMHUYECKHX
peaKIuii, TEPMOJAMHAMUICCKUX M KHHETHUECKHX 3aKOHOMEPHOCTSAX WX MPOTCKAHWSI,
O B3aMMHOM BJIUSHUM aTOMOB M TPYII aTOMOB B MOJICKYJIaX (MHIYKTUBHBIA H
Me3oMepHbIil dddexTi, opuentantol | u Il pona); daxronoruueckue cBeaeHUs O
CBOMCTBax, COCTaBe, MOJy4YeHUH U OE30MACHOM HCIOJIb30BAHUU BaXKHEHIINX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECCKOW NEATCITHHOCTH YeJIOBEKa, OOIIHMX
HAyYHBIX TPUHINANAX XHUMHYECKOTO TPOU3BOJACTBA (HA TMpUMEpPE TPOU3BOJICTBA
MeTaHoJia, iepepadboTku HePTH);

c(hOPMHUPOBAHHOCTh YMEHUMN: BBISBJIATh XapakTEpHbIC TMPU3HAKUA TTOHATUH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, MCIOJH30BATh COOTBETCTBYIOIIME MOHSATHS MPH
ONMCAaHNUH COCTaBA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISi COCTABJICHHS] MOJICKYJSPHBIX WU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEJETHBIX) (POPMYINI OpPraHUYECKHUX
BEIIECTB;

COCTABIISITh yYPAaBHCHUS XUMHUYCCKHX PEAKIUA M PACKPBIBATh MX CYITHOCTH:
OKHCIIUTETHHO-BOCCTAHOBUTEIILHBIX peaxiuit MIOCPEICTBOM COCTaBJICHUSI
ANIEKTPOHHOTO OanaHca »dTUX peaKIHii, pPEakIuid HMOHHOTO OO0MeHa MyTEéM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX HOHHBIX YPABHCHU;

M3TOTABJIMBATh MOJICIIH MOJICKYJI OPTaHUYECKHUX BEIICCTB IS MILTIOCTPAIIUH MX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHMH: YCTAHABIIMBATh MPUHAIICKHOCTh H3YUCHHBIX
OPTaHWYECKUX BEIIECTB IO MX COCTaBy H CTPOCHHUIO K OMPEaeIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUS IO CHCTEMATHYECKOU
Homenknarype (IUPAC) u mpuBOIWTH TpUBHAIbHBIE Ha3BaHHUS [JI OTICIbHBIX
IpeCcTaBUTeNIed OPraHUYEeCKUX BELIECTB (STUJIEH, AlETUJIEH, TOJIyOJl, TJIMIIEPHH,



STUICHTIUKONb, (EeHon, Gopmanbaerus, aneTaableru/l, aleToH, MypaBbUHAS
KHUCJIOTA, YKCYCHAasl KUCIIOTa, CT€apUHOBAs, OJICMHOBAs, MaJIbMUTHHOBAS KHUCJIOTHI,
[VIMIWH, aJlaHWH, MalbTo3a, (PyKTO3a, aHWIWH, IUBUHWI, H30MPEH, XJOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOPMHUPOBAHHOCTh yYMEHHUSI OMNPENCIATh BHJ XUMHUYECKOH CBS3UM B
OpPraHUYECKUX COCIUHEHUSX (KOBAJICHTHAsT M WOHHAs CBsA3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS
opranndeckux BemniecTB A. M. bytiepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpOCHHE, (PU3UUECKUE
M XUMHUYECKHE CBONCTBA THUNUYHBIX MPEACTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, HUKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB, aJKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJbJIETUIAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXHBIX 3(QUPOB, >KUPOB, HUTPOCOCIUHEHUN U aMUHOB,
aMUHOKHCJIOT, OCJIKOB, YIIE€BOJ0B (MOHO-, M- U MOJIMCAXaAPUIOB), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHM YPaBHEHHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKIMii ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOPMUPOBAHHOCTh YMEHHUSI TOATBEPXKJaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCAMHEHUU OT
KPAaTHOCTH M THIIa KOBAJIGHTHOU CBSI3U (G- U T-CBSI3M), B3AMMHOTO BJIMSTHUS aTOMOB U
TPyII aTOMOB B MOJIEKYJIaXx;

c(hOPMHUPOBAHHOCTh YMEHHUSI XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
ChIpbs (He(Th, IPUPOAHBIN Ta3, YroJib), CIOCOOBI €ro NEPEepadOTKU U MPAKTHYECKOE
MIPUMEHEHUE TTPOIYKTOB MEePepadbOTKH;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O ECTECTBEHHO-HAYYHBIX
METO/JaX TMO3HaHUS — HAOIIOJCHUM, U3MEPEHUHU, MOJCIUPOBAHUHU, DKCIEPUMEHTE
(peanbHOM M MBICIIEHHOM) M YMEHUS MPUMEHSATH 3T 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSATh OCHOBHBIE OMEpaIliy MBICIUTEIbHON
NEATeIbHOCTU — aHaJM3 W CHHTE3, CpaBHEHHE, 0000IleHHE, CUCTEMAaTHU3alluIo,
BBISIBJICHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — i1 U3YyUYEHUSI CBOMCTB BEIIECTB U
XAMUYECKHUX PEaKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHH: BBISBIISATH B3aUMOCBS3b XUMHYECKUX 3HAHUU C
MOHATUSIMU W TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHUDA,
WCIIOJIB30BaTh CUCTEMHBIC 3HAHWS IO OPraHUYECKOW XUMUHU MJisi OOBSICHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI MO XUMUUYECKUM (OpMysiam
U YpPaBHEHHUSIM XHMHYECKUX PpEaKIMi C HMCHOJIb30BaHUEM (U3UUYECKUX BEIHYUH



(Macca, 0o0BEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEILIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXIECHUI0O XUMUYECKOW (HOPMYIIBI
BEILIECTBA I10 M3BECTHBIM MACCOBBIM JIOJSIM XMMHYECKUX 3JIEMEHTOB, MPOLYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AaHAIM3UPOBATh M OLICHUBATH C
MO3UINI SKOJOTUYECKON OE30MacCHOCTH MOCEICTBUS OBITOBOM 1 MTPOU3BOICTBEHHON
NEeSATENbHOCTH YEJIOBEKa, CBSA3aHHOW C NepepadOTKOMl BEIIECTB, HCIIOIb30BaTh
MOJIYYCHHBIC 3HAHUS NJIsl MPUHATHUS TPAMOTHBIX pelIeHUN MpoOjeM B CUTYyalUsX,
CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOATEIBHO IJIAHUPOBAaTh M IPOBOAUTH
XUMUYECKUN HKCIIEPUMEHT C COOJIIOJIEHMEM IMpaBUil OE30MacHOro oOpalleHus ¢
BEIIECTBAMH W JabopaTopHbIM  00OpylnOBaHuWEeM,  (OPMYJIHpPOBATH  IIEJb
WCCJICIOBaHMS, TPEACTABIATh B pPa3au4yHONM (opme pe3yiabTaThl JKCIEPUMEHTA,
aHaJM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

co0JiroaTh MpaBWiia IKOJOTUYECKHU I11€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IENSAX COXPAHEHUSI CBOErO 3/I0POBBS, OKpPYKarOIIEH
MIPUPOHON CPEbl U TOCTUKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOIO [JEWCTBHSI HA MKUBBIE OpPraHU3MbI
ONPEAECTIEHHBIX OPTaHUYECKUX BEMIECTB, NOHUMAs cMbIci nokaszarens [1J1K;

aHAJIU3UPOBaTh 11€J1€CO00Pa3HOCTh TNMPUMEHEHHS] OPraHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTHU U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(OPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IICJICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMAIMU B Pa3IMUHBIX UCTOUYHHMKAX (HaydHas W y4yeOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBoid MH(opMauuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMUYECKYI0 MH(POpMAIHIO, TiepepadbaThiBaTh €€ U HUCIOIL30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN y4eOHOMU 3a/1auei.

TEMATHUYECKOE IINTAHUPOBAHHUE

No Tema Koun- [Ipumeuanue
BO
4acoB

Teopernueckne 0CHOBbI Opranuyeckoii xummu ( 4 4).

1 | IlpenMer u 3HaUYE€HHE OPraHUYECKOM XUMUH. | 1
Knaccudukanus opraHMuecKrx BeIIecTB.

2 Cucrematuueckas HOMEHKJIaTypa | 1




oprannueckux coeauHenuit (IUPAC) wu

TPUBUATILHBIC Ha3BaHH OT/ICIIBHBIX
MIPEJCTABUTEIICH.

3 | Homenknarypa opraHu4ecKuX BEIIECTB. 1

4 | M3oMepust OpraHuYeCcKuX BEIICCTB. 1

Yraesoaopoasbl. ( 12 4)

3) YTrneBo1opoasl, HCIOJIb3YEMBbIE WU 1
MOJIy9aeMbI€ B METAJUTYPTHH.

6 [IpupoaHbIe UCTOYHUKHU 1
yrieoaopoaoB.llepepabotka HedTH.

7/ | 'eneTnueckasi CBsI3b MEXIY pa3IMYHBIMHU | 1
KJIACCaMH yTJIEBOJOPO/IOB.

8 | Pacuers mo popmynam BemecTs. 1

9 | PacueTsl o0 ypaBHEHUSIM pEaKIIHM. 1

10 | Pacuetsl ¢  WHCHOJIb30BaHMEM  3aKoHa | 1
00bEMHBIX OTHOIIICHUH.

11 | TepMoXxuUMHUYECKHE PACUETHI. 1

12 | 3agaun Ha rOpeHUE. 1

13 | 3agaun, €CIIN UCXOJTHOE BerecTso | 1
COJICPYKUT MPHUMECH.

14 | 3amaun ¢  HWCMNOJB30BAaHUEM  IOHATHSA | 1
“BpIXoJ IpOJyKTa peakuuu’ .

15 | 3agaun Ha cMeCH BEIIECTB. 1

16 | 3amaum, ecau OOHO W3 BemlecTB gaHo B |1
H30BITKE.

Kucaopoacoaep:xammue opranndeckue coequHeHus (2 4)

17 Kucnopoaconepxaiiue opranudeckue | 1
COEIUHEHUSI, OCOOEHHOCTH CBOCTB.

18 Kucnopoaconepxamiue opranudeckue | 1
COCIMHEHUS, CIIOCOOBI MOTYUYCHUSI.

A3o0Tcoaep:kalue OpraHndeckue coequHenus (2 4)

19 AzoTcopaepkaiue oprannveckue | 1
coeMHeHus ( aMHUHbI)

20 A3oTcoepIKalime opranuueckue | 1

coeIMHEHUs, (AMUHOKHCIIOTHI U OCJTIKH )




BbicokoMoJIeKyJISIDHBIE COCAUHEHMS
(4 1)

21 | [TomumepHbIe MaTepHaIbI. 1

22 | BonokHa. 1

23 | [TomuMepsl cienyuaibHOT0 HA3HAUCHHS. 1

24 | Pemienue SKCIepUMEHTANBHBIX 3afad 1o | 1
Teme «Pacmo3HaBanme miactmacce U
BOJIOKOHY.

Xumus " xu3Hb. ( 10 4)

25 | Hayunbie MIPUHLINTIBI opranuzanuu | 1
XUMHUYECKOTO  MPOM3BOJCTBA. XUMHUIECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl W ero
MOCJIE/ICTBHUS.

26 | IIlpoMbIniuieHHbIE  cOCOOBI  ToJrydeHust | 1
BOKHEUIITUX OPTAHUYECKUX BEIIECTB .

27 | XuMus 1 3J0pPOBBE UETOBEKA. 1

28 | Xumus nuimm. 1

29 | XuMHus B IPOMBIIIIICHHOCTH. 1

30 | Pemmenne pacuetHbIx 3amay ( pacueTsl 10 | 1
YpaBHEHUIO PEAKIIUN)

31 | Pemrenue 3a7a4 Ha MOJISIpHYTO | 1
KOHIICHTPAIUIO BEIIECTB.

32 | Pemmienne KOMOMHUPOBAHHBIX 3a]1a4. 1

33 | Pemenne ycnoKHEHHBIX 3a71aY . 1

34 | [TopTOpenue u 0000IICHUE . 1

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

1. Xumus B pacueTHBIX 3ajauax: 2JIEKTUBHBIN Kypc: yueO. mero. mocodue / O. 1O.

Kocoga. - Uensonnck: B3rnsam,2016

2. Kysbmenko H. E., Epemun B.B., [TonkoB B.A. Hayana xumuu. CoBpeMeHHBbII
KypcC JUIsl TOCTYNAromuX B By3bl. - M.:131. «Ok3amen», 2003

JlononHuTENbHAS IUTEpaTypa :

1. T'abpuensa O.C., Octpoymon WU.I". 3amaum mo XuMuu 1 CIOCOOBI UX

pemenus — M:, Ilpoda, 2004.




2. I'abpuensan O.C., Bockoboitnukosa W.I1. Xumus B Tectax, 3aaad,

ynpaxkaenusix/ Yue6. [Tocobue nist o0meo0pa3oBaTenbHbIX yapexaeHu. — M.
Hpoda, 2005.

3. UBanosa P.I'., Mogko A.I'. Cuctema caMOCTOSATENbHBIX PA0OT yJaluxcs

IpU U3y4yeHUU Heoprannyeckor xumun: Ku. aisg yuurensa. — M.: [Ipocselenue,
1988.

4. Hosommunackuit .M., HoBomunckas H.C. Tumsl xuMuueckux 3ajad u
criocoObl ux pemeHus 8 — 11 kmaccbl. YuebHoe mocodue 1 o011eo0pa3zoBaTeIbHbIX
yupexaennil. — M.: OO0 «M3narenbckuii «OHUKC — 21 Bex». OO0
«M3natensctBo «Mup u O6pazoBanuey, 2005.

5. Tapacosa JI.FO. Xumus 17151 HOCTYNAONIKUX B BY3bI (CIIOCOOBI PEIICHHUS

OCHOBHBIX THIIOB 33]1a4, IIpeIjlaraeMbIX Ha dk3aMeHax) M31aTenbCcTBO « Y UUTEIbY,
Bonrorpanm, 2000.

6. Xomuenko ['.I1., Xomuenko N.I'. COopHUK 3a1a4 1O XUMUHU TSI CpETHEN
mkonsl. — M.: M3narensctBo «HoBasg Boxnay, 2004.

7. Xomuenko I'.I1., Xomuenko N.I'. COOpHUK 3a/1a4 110 XUMHUHU IS
nocTynaromumx B By3bl. — M.: «M3gatensctBO «HoBast Bonnay, 2005.

8. Xumus 8 — 11 knaccel. Pernonansabie onmummuansi, 2000, 2002, aBTop —
coctaBurelnb ["abpuensa O.C., [IponiernioB A.H. — M.: OO0 «/Ipodax.

9. Xumus. OnuMnuagHblie 3aJaHus 10 Heopraundeckon xumun 9 — 10 knaccsl.
Bonrorpan, Yuurens (cocraButens CaBun ['.A.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Poccuiickas anekTpoHHas 1ikosa. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xxu3sby - https://hij.ru/

4. [Tonbopka nuTepaTypsl o xumuu - http://c-books.narod.ru/

5. Xypnan " 1 cenrsiops" - https://1sept.ru/

6. Mudoypoxk - https://iu.ru/video-lessons

7. COOpHUK cTaTel 0 XUMHYCSCKHX JIEMEHTaX, WIUTFOCTPUPOBAHHBINA OMUCAHUEM



OKCIEPHUMEHTOB.
8. http://www.periodictable.ru






