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I[TOACHUTEJIbHA A 3AIIMCKA

IIporpamma BHEYpOUHOMU AESATEIBHOCTU «XUMHUSI: TPOCTO U CIIOKHOY MpeaHA3HAUCHA JJIs
yaamuxcs 10 -11 kmaccoB, MPOSIBISIIONIUMX MOBBIMICHHBIH HHTEPEC K XUMUU M COOMPAIOIIUXCS
MPOJODKUTh 00pa3oBaHWe B YYEOHBIX 3aBEACHHSIX €CTECTBEHHO MNpOoQuiss (XHUMHKO-
TEXHOJIOTHYECKHE, METUIIMHCKUE, CEIbCKOXO03SHCTBEeHHBIE BY3bl). Kypc paccuuTtan B nepByro
ouepellb Ha ydaluxcs, 00JaJarolluX XOPOIIMMHU 3HAHUSMU OCHOBHBIX XMMHUYECKHX 3aKOHOB,
0a30BBIX 3HAHUH MO OOIIEH XUMUU U CIIOCOOHBIX K TBOPUECKOMY M OCMBICIIEHHOMY BOCIIPUSITHIO
MaTtepuaa, 4YTo MO3BOJIUT BBITIOIHATH MPAKTUYECKYIO YacTh Kypca.

[Iporpamma mo BJl «Xumus: mpocto U CIOXKHO» HAa YPOBHE CpEIHEro o0O0Ilero
00pa3zoBaHus:

- naéT NpHUMEpHOE pacipeleleHue Y4eOHBIX YacoB [0 TEMAaTHUYECKUM pasJielam,
PEKOMEHIYET NMPUMEPHYIO IOCIIEOBATEIbHOCTh M3Y4YEHHs OTAEIBHBIX TEM Kypca C Y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro MpoIecca, BO3PACTHBIX
ocobenHoctelt ooyqaroruxcs 10—11 kmaccos;

Xumuyeckoe oOpa3oBaHUE, II0JIydaeMO€ BBITYCKHUKaMU  00mieo0pa3oBaTenbHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHusA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHUS U OOILIEH KYIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npuUpoaHOI cpene. Peanusyercs xuMudeckoe o0pazoBaHUE 00YJArOMIMXCS Ha YPOBHE CPEAHETO
obmiero oOpasoBanusi cpeacrBamu B/l mo yueOHOMY mpeameTy«XuMHs: IpOCTO M CIOXKHOY,
COJIEpKaHUE M TIOCTPOEHUE KOTOPOro ONPENEIeHbl B MporpaMMe IO XUMHH C Y4ETOM
CrenupUKA HAyKH XUMUH, ¢ 3HAYCHHS B IMO3HAHWUW TPHPOJIBI U B MATCPHAILHON KU3HU
oOmiecTBa, a Takxke ¢ y4€ToM OOMIMX IeNeld W MPUHILHUIIOB, XapaKTepU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpeaHero obiero oopasoanus B Poccuiickoit deneparun.

B coorBercTBUM C 0OmMMHU ILENsMU U NPUHIUIAMH CpeIHEro oOIiero odpazoBaHUs
coJepkaHue Kypca «XuUMHUS: MPOCTO U CIO0XHO», OPUEHTHPOBAHO IPEUMYILECTBEHHO Ha
OOIIEKYIbTYpPHYIO ~ TOJATOTOBKY  OOydYarommxcs, HEOOXOOuMyl0 UM JUisi  BBIpaOOTKHU
MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEITHOTO BKJIOUEHUSI B KW3HB COLUYMA, MPOIOJIKEHUS
00pa30oBaHUs B pa3NUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMHUEH.

Mean:

- (GopMHpOBaHHME CHCTEMbl XHMHUYECKHX 3HAHMM Kak BaKHEWIIEH COCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOMW KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIIFOYEBbIC TMOHSTHSA,
dbyHIaMeHTalbHbIE 3aKOHBl U TEOPUU XUMUU, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M MOHUMAaHHE
CYILIHOCTHU JOCTYIHBIX 000OIIEHNI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEi
UX Pa3BUTHUS U CTAHOBJICHUS;

- (hopmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MMO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HEOOXOAUMBIX Al MPUOOPETeHUsS YMEHUW OPHEHTUPOBATHCS B MHpE
BEIIECTB M XHWMHUYECKHX SIBIICHUM, HMMEIOIMX MECTO B TMPUPOJE, B TMPAKTHYECKON U
MOBCEHEBHOM KU3HU;

- pa3BUTHE YMEHUH U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
00BSICHEHHEM XHMHYECKOT0 3KCIIEPUMEHTa, COOIOCHUEM MpaBui 0e30MacHOro oOpalieHus ¢
BEIIECTBAMH.

3agaun:

- ajganTauMs OOydYaroIIMXCs K YCJIOBHSIM JMHAMUYHO pPa3BUBAIOLIETOCS MHDA,
dbopMUpOBaHHE WHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

- (opmupoBanue y oOy4aromMxcs KIIOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,



NIOWCKa, aHalm3a u 00paboTKM HMHPOpPMALUHU, HEOOXOOUMBIX JJs NPUOOPETEHHUsS OIbITa
JEeSTEIbHOCTH, KOTOpasi 3aHMMAEeT Ba)KHOE MECTO B NO3HAHUM XMMHH, a TAKXKe Ui OLEHKHU C
MO3HIIMN HKOJIOTHYECKOM O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJIOBEeKa U MPUPOAHYIO Cpeny;

- pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX W  TBOPYECKUX
CHocOOHOCTEH 00yUaromMXCsl: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHMA IO
XUMHA B COOTBETCTBHM C JKM3HEHHBIMH TOTPEOHOCTSMHU, HCIIOIB30BaTh COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOTUHM JUIsl TMOMCKAa W aHajuu3a Y4eOHOW M Hay4HO-TOIYJISIpHOU
UH(POPMALIUU XUMHYECKOTO COJICPKAHMUS;

- (opMHMpOBAaHUE U pa3BUTHE Yy OOYYAIOLIMXCS ACCOLMATHBHOIO U JIOTMYECKOI'O MBIIUIEHUS,
HaOJIOaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH IUTAHUPOBAHUM U MPOBEJICHUM XUMUYECKOTO SKCIIEPUMEHTA;

- BOCIIUTAaHUE y 00yJaomuxcs yOex 1IEHHOCTH B TyMaHUCTHYECKON HAaNPaBICHHOCTH XHUMHUH, €&
BOXHOM pOJM B PpEUIEHHH IJIOOAJIbHBIX MPOOJIEM pPALMOHAIBHOIO IPUPOJOIOIB30BaAHMS,
MIOTIOJTHEHHUST YHEPTETUUECKUX PECYPCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHUS, OCO3HAHUS
HEOO0XOAUMOCTH OEpeKHOro OTHOLIEHUS K TMPUPOJE U CBOEMY 3J0POBBIO, a TaKxke
nproOpETEHNs ONBITA HCIIOIB30BAHMSA MTOTYYSHHBIX 3HAHUH JUIS IPUHATHS TPAMOTHBIX PEHICHUI
B CUTYallUsX, CBA3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

OO1mee ynco 4acoB, pEKOMEHI0BaHHBIX I H3y4deHus Kypca —136 gacos: B 10 kimacce —
68 yacos (2 uac B Hezeno), B 11 kiaacce — 68 yaca (2 yac B HEEIIO).

COJEP KXAHHUE OBYUEHMUSI

10 KJIACC

Teopernyeckue OCHOBBI OpPraHMYecKOM XuMHM [IpegMeT opraHm4yeckom XuUMHU: €€
BO3HMKHOBEHHE, PA3BUTHE M 3HAYCHHUE B IMOJYYCHUM HOBBIX BEIIECTB M MaTepualoB. Teopus
CTPOEHMSI OpraHMyeckux coeauHeHud A.M. bytiepoBa, €€ OCHOBHbBIE IIOJOKEHHUS.
CrpykrypHble (hOpMYJIBI OPraHUYECKUX BEHIeCTB. ['oMosiorusi, nzoMepusi. XuMHU4YeCcKasi CBsI3b B
OPraHWYECKUX COCAMHEHUSIX — OJJMHAPHBIC M KpaTHBIC cBsA3U. [IpencTaBieHue o kiaccuukanuu
OpraHM4yecKkux BemiecTB. HoMmeHkaTypa OpraHM4YeCKMX COCIMHEHHMHM (CHCTEMaTH4yecKas) Hu
TPUBHUAJIbHBIC HAa3BaHMUS BAXKHEHIIMX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIECTB.
DKCIepUMEHTaIbHbIE METOJIBI W3Y4YEHUs BEIIECTB W WX TMpeBpamieHuil (O3HaKOMJIEHHE C
oOpa3liaMu OpraHUYeCKUX BEIECTB M MaTepuajaMi Ha UX OCHOBE, MOJIECIHPOBAHUE MOJEKYII
OpPraHWYECKUX BEIIECTB, HAONIOACHUE ¢ ONUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM (IJIaBJlIeHHUEe, OOYTIMBAaHUE U TOPEHHUE).

YrneBonopobl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUH pAn. MeTaH W 3TaH — MpOCTeiline
MPEACTABUTENHN QJIKAHOB: (PU3WYECKMEe M XHUMHYECKHE CBOWCTBAa (pEaKIUMu 3aMElICHUs |
TOpEeHUs), HAXOXKICHHUE B MPUPOJIE, MOJIyYeHUE U MPUMEHEHHE. AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKHI psi. OTWIEH U TNPONWICH — TMPOCTEHINNE TMPEICTABUTEIN aJIKEHOB:
dbuznyecKkrue 1 XUMUYECKHE CBOMCTBA (peaKlUy TUAPUPOBAHNUS, TATIOT€HUPOBAHUS, THPATAIUHY,
OKHUCJICHHS M TOJUMEpU3alliM), MOJIyueHHe W TNpuUMeHeHHue. AJkaaueHsl: OyranueH-1,3 u
MeTHI0yTaaueH-1,3: cTpoeHue, BaKHEHIIe XUMUYECKUE CBOWCTBA (peakius MOTUMEPU3AIIHIH).
[Tomy4yeHue CHHTETUYECKOTO KaydyyKa W PE3UHBL. AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH psiji. ALETUIIEH — MPOCTEHIINI NpPeICTaBUTENb aJKUHOB: COCTaB, CTPOCHHE,
bu3HYecKre U XUMUYECKUE CBOMCTBA (PEaKIuy TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THIPATAIINH,
TOpEeHHs), TONTy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, GU3NYECKUE U XUMHUUYECKHE CBOWMCTBA (peaKIuu
TaJIOTEHUPOBAHUS W HHUTPOBAHMS), TONyYeHHE U TpPHUMEHEHHEe. TOoJIyon: cOoCTaB, CTpPOCHUE,
bu3HYecKrue U XUMUYECKHE CBOMCTBA (PeaKlny TaJOTeHUPOBAHUS M HUTPOBAHMS ), TIOJTyUYECHUE U
npuMeHeHne. TOKCHMYHOCTH apeHoB. ['eHeTuyeckas CBA3b MEXAY  YIVIEBOAOPOIAMHU,
MPUHAJICKAIUME K PA3IMYHBIM KJIACCaM.



[TpupoHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IpHUpoHbIiA Ta3 U MONMyTHBIE HE(PTAHBIC Ta3bl.
Hedts u e& mnpoucxoxaenue. CmocoObl mepepaboTk HedTH: TEPEroHKa, KPEKUHT
(TepMHYECKHiA, KaTaTUTHYECKHiT), mupoiu3. [IpoaykTsl mepepaboTku He(hTH, UX MPUMEHEHHE B
IOPOMBIIUICHHOCTH M B ObITy. KaMmeHHBI yroiab M HOpPOAYKTHl €ro InepepadOoTKH.
OKCHEpUMEHTAJIbHBIE METObl H3Y4YEHMs BEIIECTB W UX IHpeBpaiieHuid O3HaKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHbl, Kojuiekiuu «HedTs» 1 «YTroaby», MoAeIupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IMPOBEICHHE MPAKTUYECKOH pabOTHI:
IIOJIy4YEHHUE 3TUJICHA U U3Y4YCHHE ero CBOMCTB. PacuérHble 3agaun BelunciieHus o ypaBHEHHUIO
XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJYKTa
peakuMHU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX BEIIECTB WU
IPOAYKTOB PEAKIIUN).

Kucnoponcoaepxamue opranndyeckue coequHenus [IpenenbHpie 0THOATOMHBIE CIIUPTHI.
MeTaHonl ¥ 3TaHOI: CTpOeHHe, PU3NUECKUE M XUMHUYECKHE CBOMCTBA (PEaKUUU C aKTHBHBIMH
MeTaJulaMH, TaJlOT€HOBOJOPOJAaMH, TOpEHHue), IpuUMEeHeHue. BopopoaHble CBA3M MEXIY
MOJIEKYJIaMH cIUpTOB. JlelicTBHE MeTaHOIa U ATaHOJIa Ha OpraHU3M Y€JIOBEKa.

MHOroaToMHbI€ CHUPTBHI. OTWIECHIJIMKOJIb W TJMLEPUH: CTPOEHHUE, (PU3UYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO IEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M 4ejoBeka. llpuMmeHeHue TIiULIEpUHA U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYNbl, (pU3MuecKkue M XUMHUYEecKHe cBoicTBa. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpnerufipl U KeToHbl. DopMmanbAeruj, aueTaabAerH]li CTpOeHHe, (QU3MUECKUue u
XUMHYECKHE CBOHCTBA (PEAaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEAKIIMH),
HOJy4eHHEe U IIPUMEHEHUe. ALIETOH: CTpOeHUE, (pru3nyeckrue 1 XMMUUYECKHe CBOWCTBA (peakLuu
OKHCJIEHHS U BOCCTaHOBJICHHUSI), IOJyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IpeieTIbHbIE KAapOOHOBBIE KUCIOTHl. MypaBbUHAsl U YKCYCHasi KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KHCIIOT, PEeaKIus
sTepudUKalM), MOoIydeHue M mnpuMmeHeHue. CTeapuHOBas W OJEMHOBas KHUCJIOTHI Kak
IPEJICTABUTEININ BbICIINX KapOOHOBBIX KUCIIOT.

MBpbl1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX Motollee aeicTBre. CllokHbIe 3(UpbI
KaK MPOU3BO/IHbIE KAPOOHOBBIX KUCIOT. ' MApOIN3 CIOKHBIX 23(UPOB.

XKupsl. I'ngponus xupos. [Ipumenenue xxupoB. buonorndeckas ponb )KUpPOB. YTIEBOIBL:
COCTaB, KJIacCU(pUKaLUs YyIIeBOJOB (MOHO-, 1M~ U MOJIMCAXAPUJIBI).

I'moko3a — mpocTelmii MOHOCaxapu/: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3NUECKue
U XMMUYecKue cBOHCTBa (B3aumojeicTBue ¢ ruapokcunom menu(ll), okucienne amMmmMuadHbIM
pactBopoM okcuza cepedpa(l), BoccTaHoBieHUE, OpoKeHHE TIIOKO3bI, HAXOXKJEHHUE B MPUPOJIE,
npuMeHeHue, onosorunyeckas posib. orocunTe3. PpyKTO3a KAaK U30MEP TITFOKO3HI.

Caxapo3za — mpeAcTaBUTENb JUCAXAPHUIOB, THAPOJU3, HAXOXKICHHE B MPUPOAEC U
npuMmeHeHre. Kpaxman u mesmiono3a Kak NpUpoAHble moiauMmepbl. CTpoeHHe Kpaxmana u
1eUTr0103bl. DU3nyYeckre 1 XUMUYECKHEe CBOMCTBA KpaxMaina (THAPOJIN3, KaueCTBEHHAs peaKIus
C MO0JI0OM). DKCIEepUMEHTalIbHbIE METOJIbI U3yUEHHUsl BELIECTB U UX mIpeBpamieHuil [Iposenenue,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoia okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), anprernnoB (okucieHue
aMMHUauHbIM pacTtBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneicTBue
KpaxMajia C HOJOM), MNpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KucnoThl. PacuérHble 3amaun BelumciieHus mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl,
00BbEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA HWJIM TMPOJAYKTAa pEaKIUH MO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MIPOTYKTOB PEAKIUN).

A3oTcozepKalue OpraHM4ecKre COeIUHEHUs] AMUHBL. MeTUIaMUH U aHWUJIMH: COCTaB,
cTpoeHHue, (u3MUecKre W XHMMHUYECKHe CBOMCTBa (rOpeHHe, B3aUMOJACHCTBHE C BOAOH U
KHACIOTaMM). AMHHOKHUCIIOTHI KakK aMQOTepHble OpraHuueckue coequHeHus. dusnyeckue u



XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
AMUHOKHCIIOT.

Ilentunpl. benku Kak NpHUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuunas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OelKOB. XUMHUYECKHE CBOWCTBA OEJIKOB: THIPOJIU3,
JIeHaTypalysi, KaueCTBEHHbIE DPEAKIMM Ha OENKU. ODKCIEPUMEHTAIbHbIE METOJbl H3yUeHUs
BEIIECTB M UX IpeBpaiieHnii HaOmoneHne M onMcaHue JAEMOHCTPALMOHHBIX OIIBITOB:
JeHaTypanus OCNKOB IpHU HarpeBaHWH, IBETHBIE pPEaKUUU OeIKOB. BBICOKOMOJIEKYISIpHBIC
coequHeHusi. OCHOBHBIE IIOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COCIMHEHUN: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3alluu, CPEOHSAs MOJIEKYJsIpHas Macca.
OcHOBHBIE METOJBl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUM — IOJIMMEpU3auus u
MOJINKOHCHCALINS.

[TnacTmaccel (MOAMATUIIEH, OJMIPONUIICH, TOJUBUHUIXIOPU, MonucTupod). HarypanbHelil u
CUHTETHUYECKHE KayuyKu (OyTaneHOBBIN, XJIOPOIPEHOBBIN U N30IPEHOBBIN).

BosiokHa: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (aL€TaTHOE BOJIOKHO,
BUCKO3a), CHHTeTHYeCKHe (KampoH W JjaBcaH). O3HakoMJIeHHE ¢ 00Opa3laMu NPHPOIHBIX M
MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeIMETHBIE CBSI3H.

Peanuszanus MeXnpeIMETHBIX CBs3€d INpPU HM3YYEHHHM OpraHuyeckoil xummuu B 10 Kiacce
OCYIIIECTBJISIETCSl 4YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
IOHSITHH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.
OOme ecTeCTBEHHO-HAay4YHBIC MOHATHUS: SBICHHE, HAYyYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTe3, Kiaccu(UKalus, NEpUOJUYHOCTb, HAOJIOJCHHE, U3MEPEHHE, SKCIEPUMEHT,
MOJIEJTUPOBAHUE.

@dusuka: MmaTepus, D3HEPrus, Mmacca, aTroM, OJJIEKTPOH, MOJIEKYNA, 3HEPreTHUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEINYHHBI U
€AVHMILIBI UX U3MEPEHUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMEH BellecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

I'eorpadus: MuHepanbl, TOPHbIE MOPOJbI, MOJE3HbIE MCKOMAEMbIE, TOIJIUBO, PECYPCHI.
TexHonorus: NUILEBbIE NPOLYKTHI, OCHOBBI PAlMOHAJIBHOIO IMTAHHSA, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

TeopeTnueckne OCHOBBI XUMUHU. XUMHUYECKUN DJIEMEHT. ATOM. SIapo aroma, U30TOIbI.

DnekTpoHHas 000J0YKa. DHEPreTHYeCKHe YPOBHU, MTOAYPOBHU. ATOMHBIE OpOUTANH, S-,
p-, d- smemeHTHI. OCOOEHHOCTH pacHpeieNICHUs AIEKTPOHOB 110 OPOUTAJISIM B aTOMAaX JJICMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAs KoH(purypamus atoMoB. Ilepuognueckuil 3akoH u
[Tepuoanueckas cucrtema xumudeckux uieMeHToB J[.M. MenneneeBa. CBsi3p NEpHOAUUYECKOTO
3akoHa ¥ [lepuoandeckoil cucreMbl XUMHUECKUX ieMeHTOB [[.1. MeHnneneeBa ¢ cOBpeMeHHOI
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XMMHYECKHX JJIEMEHTOB U
00pa3yeMbIX UMH MTPOCTHIX U CJIOKHBIX BELIECTB 10 TPYIaM U MEpUOIaM.

3HaueHue NepUOINYECKOr0 3aKOHa B pa3BUTUN Hayku. CTpOeHHE BELIECTBaA.

Xumudeckasi cBsi3b. Buabpl XUMHUYECKOM CBSI3M (KOBaJE€HTHAas HEMOJSpHAsl U MOJSpHAsd,
HOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30oBaHHs KOBAJEHTHOW XUMHUYECKOW CBS3U
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHas cBs3b.

BanenTtHocTh. OnexrpooTpunarenbHOCTh. CTeneHb OKHUcIeHHsA. VOHBI: KaTHOHBI U
AQHUOHBI.

BemectBa MONEKYJIAPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucniepcHbIX cucTeMax. VIcTHHHBIE U KOJJIOMAHBIE pacTBOphL. MaccoBast 1011
BemiecTBa B pactBope. Kilaccuduxamms HeopraHudeckux coenuHeHuid. Homenkiarypa



HEOPraHWYECKHUX BelecTB. ['eHeTnyeckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAICKAIUX K
pa3IM4YHBIM KJIaccaM.

Xumuueckass peakius. Kimaccupukanuss XUMHUYECKUX pPEAKIUA B HEOPraHMYECKOW MU
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BEILECTB, 3aKOH COXPAHCHUS W IIPEBPALCHUS
SHEPrUM IPU XUMHUUECKHX peakuuax. CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pPa3JIMYHBIX
¢dakxTopoB. OOpaTtuMsble peakiuu. XuMudeckoe papHoBecre. DaKkTopbl, BAUSIOMINE HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnexTtponauTnyeckas aucconuanus. CuiabHble U ciadble A1eKTpoiuThl. Cpega BOAHBIX
pacTBOPOB BELIECTB: KHUCJIAsA, HEUTpallbHadA, lueno4Has. [loHsaThe 0 BOZOPOOHOM IIOKa3aTele

(pH) pactBopa.
Peakumuu nonsoro ooMeHa.
l'uoponns  HEOpraHWYeCKUX M OpPraHMYecKWx  BemecTB.  OKHCIHMTENBHO-

BOCCTAaHOBUTENIbHBIE peakiuu. [loHsATHE 00 5IEeKTpoJiM3e paciylaBOB M PACTBOPOB COJICH.
[IpuMmeHeHHE DIIEKTpOJM3a. OKCIEPUMEHTAIBHBIE METOIbl H3Y4YCHMsS BEIIECTB M HX
npespauienuit Jlemoncrpauus tadbaun «llepuoauueckas cucreMa XuMuueckux 3nemeHtos ..
MenpeneeBay, HM3ydeHHE MOJENEH KPUCTALIMYECKUX PpEHIETOK, HaOJII0J€HUWE U OIHMCAaHue
JEMOHCTPALlMOHHBIX U JIa0OpaTOPHBIX OMNBITOB (pa3joXKEHHE IEepPOKCHAA BOJOpOJAa B
IPUCYTCTBUM KaTaJM3aTopa, ONPEACIECHUE Cpelbl pPAcTBOPOB BELIECTB C  IOMOILUBIO
YHHUBEPCAJIBHOTO MHAMKATOPA, PEaKI HOHHOTO OOMEHA), MPOBEACHNE NMPAKTUIECKON paboThI
«BnusHue pa3nuuHbIX (AKTOPOB HAa CKOPOCTh XUMHYECKOM peakuum». PacuérHele 3amaum
Pacuérel o ypaBHEHMSIM XMMHYECKHUX DPEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHE PaCUETHI,
pacu€Thl ¢ UCIIOJIB30BAaHUEM IOHATHUS «MACCOBAs A0 BEILIECTBAY.

Heoprannueckas xummus Hemeramnsl. Ilonoxenune nHemeraimoB B Ilepuogmueckoit
cucreMe XuMu4eckux oayieMeHToB JI.MI. MenneneeBa U OCOOEHHOCTH CTPOEHHsI aTOMOB.
®uznyeckue CBOMCTBA HEMETAIOB. AJIOTPONMS HEMETAUIOB (Ha MpUMEpPEe KUCIOPOAa, CEPHI,
dochopa u yriepona). XUMHUYECKHE CBOMCTBAa Ba)XKHEHIIMX HEMETAJUIOB (TaJOre€HOB, CEpbI,
azota, ¢docdopa, yriepona u KpeMHHUS) U UX COCIUHEHUH (OKCHUIOB, KHCIIOPOICOACPKAIINX
KHCJIOT, BOJIOPOJIHBIX coeluHeHui). [IpuMeHeHre BaxKHEHIINX HEMETAJUIOB U UX COCTUHEHUH.

Meramnsl. Ilonoxenue MeramioB B llepruoanyeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHMSI MJIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. OOmue
¢uznueckue cpoiictBa MeTauioB. CIUlaBbl METAIOB. DJNEKTPOXUMHMUYECKUN P HaNpsyKEHUH
METaJIJIOB. XUMUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kajduil, KalblUW, MarHuu,
QTIOMUHHM, [MHK, XPOM, >X€JIe30, MeIb) W WX coeauHeHui. OOmme crmocoObl MONTydeHUs
metauioB. Meramnyprusi. Kopposus merannoB. Crioco0sl 3amuTsl 0T Koppo3uu. Ilpumenenne
METAIJIOB B OBITY W TEXHUKE. OKCIEPUMEHTAIbHbIE METOJbl HM3YyUYEHHs BEIIEeCTB U HX
npeBpaiieHnii M3yyenne xoiutekunn «MeTasisl U CIUIaBbl», 00pa3lioB HEMETAIOB, pEIIeHUe
AKCIEPUMEHTAIbHBIX 3a]a4, HAONIOJACHHE M ONMCAHHE JIEMOHCTPAIIMOHHBIX U JIaOOPATOPHBIX
ONBITOB (B3aUMOJEHCTBUE THUIPOKCHAA ATIOMHHMS C pacTBOpaMH KHCIOT U IIeloueid,
KaueCTBEHHbIE PEAaKIIMM Ha KaTMOHBI MeTaiioB). PacuérHble 3amaun Pacu€Tsl Macchl BelecTBa
Wi 00béMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00BEMY OJHOTO M3
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, pac4€Thl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB
peaxkLyu, €CIIM OJHO U3 BEIECTB UMEET IIPUMECH.

Xumusg U xu3Hb Ponb XxumMuum B 00ecnedYeHHH SKOJIOTMYECKOH, 3HEpPreTudyeckol u
NUIIEBOM 0€30MacHOCTH, pa3BUTHM MenuIUHbL. [loHATHE O Hay4yHBIX METOJaX IO3HAHUS
BEUIECTB U XUMHYecKMX peakuuid. [IpeacraBmenuss 006 oOmMX HAy4YHBIX MPUHIMIIAX
IIPOMBILIUICHHOT'O MOJIYYEHUSI BaXKHEHIIMX BeLECTB. UeIOBEK B MUPE BEILECTB U MATEPUAIIOB:
BAKHEWIINE CTPOUTEIbHBIE MAaTepuasbl, KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacKH, CTEKIIO,
KepaMHKa, MaTepuaibl sl JIEKTPOHUKH, HAaHOMAaTepUasbl, OpPraHUYECKHE U MHHEpAJIbHbIE
ynobpenusi. XuMHS M 3/J0pOBbE YeNOBEKa: IMpaBWJia HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, TMpaBWwia O€30MacCHOrO HCIOJIB30BaHMS —IpenapaToB OBITOBOW XUMHHM B
MTOBCETHEBHOM KU3HH.



MextipenMeTHble cBs3M Peannsanus MeXNpeIMEeTHBIX CBA3EH MpPU U3Y4EHHH OoOLIeH u
HeopraHnyeckod xuMuu B 11 Kiacce OCyIIECTBISIETCS dYepe3 HCIOJIb30BaHWE KakK OOIIMX
€CTECTBEHHOHAYYHBIX IMOHATUH, TaK W IOHSATHH, SBISIOUIMXCA CUCTEMHBIMHU JUISI OTAEIbHBIX
IIPEMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIA (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJIW3,  CHUHTE3,  Kilaccu(pUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DIKCHEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duzuka: martepus, 3HEprus, macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HMOH, U30TOI,
PaIMOaKTUBHOCTh, MOJIEKYNA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIlleCTBa, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHHUS, CKOPOCTbD.

Buonorusi: kieTka, OpraHusM, SKOcHUCTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTAaMUHBI, OOMEH BEIIECTB B opranusMme. l'eorpadus: MUHEpasbl, TOPHbIE MOPObI, MOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, PECYPCHI.

TexHonmorua:  XUMHUYECKass  MNPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOICTBO
CTPOUTENIbHBIX MaTepUaoBs, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, [UIIEBAst
MPOMBIIIIIEHHOCTh, (papManeBTHYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUU.

INJIAHUPYEMBIE PE3YJIbTATHBI
JIMUHOCTHBIE PE3YJIBTATHI

- OCO3HAaHME 00YYAIOIIMMHUCS POCCUICKON TpaXIaHCKONW MACHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEICICHHUIO; HAINYNE MOTHUBAIIMU K 00YyUEHUIO;

- 1IeJIEHAIPaBJIEHHOE PAa3BUTHE BHYTPEHHUX YO€XKIEHUN JTMUHOCTH Ha OCHOBE KJIFOUYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

- TOTOBHOCTb ¥ CITOCOOHOCTH O0YYaIOIINXCsl PyKOBOACTBOBATHCS B CBOCH NEATEIHLHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

- HaJM4ue MPaBOCO3HAHUS DKOJIOTUYECKOW KYIbTYPbl M CIIOCOOHOCTHU CTaBUTH IIENIU U
CTPOUTH JKU3HEHHBIE IJIaHBI.

JIndHOCTHBIE pE3yabTaThl OCBOCHHS Kypca JOCTUTAIOTCS B EOUHCTBE YUeOHOU H
BOCIUTATEIbHONW JESITEIbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COIIMOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMU W HJEaJaMHU POCCUICKOrO TI'pa)<IaHCKOTo OOIEeCTBa,
INPUHATHIMU B OOLIECTBE HOPMaMH M INpaBUJIaMH TOBEICHHS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUS, CaMOpPa3BUTHs W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH OOYYarOIUXCH.
JIndHOCTHBIE  pe3yNlbTaThl OTpaXaroT C(HOPMHPOBAHHOCTH OMNbITA IO3HABATEIbHONM U
NPAaKTUYECKOH AEATeNbHOCTH 00y4aromuXcsl M0 pealu3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH,
B TOM YHCJIE B YaCTH:

1) - rpakIaHCKOTO BOCIMTAHUS: OCO3HAHMSI OOYYAIOMIMMHUCS CBOUX KOHCTUTYIIMOHHBIX
paB U 00s13aHHOCTEH, YBAKEHHUS K 3aKOHY M IPABOIOPAJKY; HPEICTaBICHUS O COLUAIbHBIX
HOpMax U MpaBUjIaX MEKIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

- TOTOBHOCTM K COBMECTHOH TBOPYECKOM JESATENbHOCTH MpU CO3JAaHUM Y4E€OHBIX
IPOEKTOB, PEUIEHHH Y4YeOHbIX UM IIO3HABATENIbHBIX 3ajlay, BBINOJHEHUH XMMHUYECKHX
HKCIIEPUMEHTOB; CIIOCOOHOCTH TOHUMaThb W MPUHUMATh MOTHUBBI, HAMEpPEHUs, JOTHKY U
apryMEHTHI IPYTUX MPH aHATN3e Pa3IMYHBIX BUIOB yUYeOHOMH IEeATeIbHOCTH;

2) - MaTPUOTHYECKOTO BOCIUTAHHUS: [EHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY U
HAayYHOMY HacJI€UI0 OTEYECTBEHHON XUMHUH;

- YB@XEHUS K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HaOJIOJeHUM,
KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOMCKOB, IMOCTOSHHOTO Tpyla Y4YEHBIX U MPAKTHKOB;
UHTEpeca U MO03HABATEIbHBIX MOTUBOB B MOJIYY€HUH U MOCIEIYIOUIEM aHaJIM3e HHPOPMALUU O
MEPEOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) - JyXOBHO-HPAaBCTBEHHOTO BOCIUTAHMs: HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
MOBEJICHUS; CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHbIE C XUMHUYECKUMHU SBIICHUSMHU, U
IIPUHUMATh OCO3HAHHBIC PELICHUs, OPHUEHTHUPYICh HAa MOPAIBHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

- TOTOBHOCTH OLICHHMBATh CBOE ITOBEJCHUE M IIOCTYIIKM CBOMX TOBAPULICH C IO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) - ¢dopmupOBaHHS KyJIbTYpbl 3J0pPOBbS: IMOHMMAHUS I[IEHHOCTEH 3/JI0pOBOTO U
Oe3omacHoro oOpasza >KM3HH, HEOOXOJWMOCTH OTBETCTBEHHOI'O OTHOUICHHSI K COOCTBEHHOMY
($U3nIECKOMY U ICUXUYECKOMY 3/I0POBBIO;

- coOumoienus npaBuil 0e30macHOro oOpalleHus ¢ BEellecTBaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JNEATEIbHOCTH;

- TOHMMAaHHS IIEHHOCTH MPaBWJ HHIUBUAYATbHOIO M KOJJIEKTUBHOTO O€30MacHOTO
IIOBEJICHUS B CUTyalUsIX, YIPOXKAIOIIUX 310POBbIO U )KU3HU JIHOJEH;

- OCO3HAHUS IMOCIEACTBUI M HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUs);

5) - TpydoOBOro BOCHHUTAHUSA: KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-
HCCIIEIOBATEIBCKON JIEITEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOH M JPYrHX BHIAX
JIeATEIbHOCTH;

- YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCTHE B pPEUICHUM IPAKTHUYECKUX 331a4 COLUAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

- UHTEpeca K MPaKTUYECKOMY M3y4eHUIO podeccuil pa3inyHoro pojia, B TOM YUCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

- YBAKEHHUS K TPYAY, JHOJAM TPYJa U Pe3yJbTaTaM TPYIOBOM ACATEIBHOCTH;

- TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY HHIUBUIYaJbHOW TPAeKTOPUH OOpa30BaHUS,
Oyaymieit mpodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIeCTBa,;

6) - DKOJOrMYeCKOro BOCIHHMTAHHS: 3KOJOTHYECKH IeJIeCO00pPa3HOr0 OTHOIICHHUS K
npuposie, KaK MCTOYHUKY CYIIECTBOBAHHS JKU3HM Ha 3emile; MOHHUMAaHHS TJI100alIbHOTO
XapakTepa 3KOJOTMYECKUX MpoOieM, BIUSHUS SKOHOMUYECKMX IIPOLIECCOB Ha COCTOSHUE
MIPUPOJAHON U COLIMATIBHOM CPEIbl;

- OCO3HAHMS HEOOXOJUMOCTU WCIOJIb30BAHUS JOCTHKEHUM XUMHM U1 pPELICHUS
BOIIPOCOB PallMOHAJILHOTO IIPUPOJOIOJIB30BAHUS;

- aKTUBHOI'O HENPUATUSA NEHUCTBUN, IPUHOCSIINX BPEA OKPYKAKOUIEH NMPUPOJAHOU cpene,
YMEHUSI IPOTHO3UPOBATh HEOJATOMPUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

- HaJu4us Pa3BUTOIO JKOJOTMYECKOrO MBIIUICHUS, JKOJIOTMYECKOM KYJIbTYpBI, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HANpPaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOM M COIIMATIBHOMN MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) - 1IGHHOCTH HAy4YHOTO T[O3HaHHS: COOPMHPOBAHHOCTH  MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH;

- MOHMMaHUS ClNEeNU(PHUKH XUMHMHU KaK HayKH, OCO3HaHMsA e€ poiu B (HOpMUPOBaAHHH
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHnu TpobiieM COXpaHEeHUs TPUPOJTHOIO PABHOBECHS;

- yOexIE€HHOCTH B 0c000M 3HAYMMOCTH XHMHUH JUI COBPEMEHHOW IUBWIM3ALMM: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0asbl MaTepuaibHOU
KYJIBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTHYECKOl, NHUIIEBOH M DKOJOTMYEecKol Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
00eCreyeHU! YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4YJIeHa
00111eCTBa;



- €CTECTBEHHO-HAY4YHOM TIPAMOTHOCTU: IIOHUMaHHUS CYIIHOCTH METOAOB II0O3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHU Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMUXCSI JaHHbBIX
C LIEJIBIO MTOJIYYEHHUS JJOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSATEJIBHO HCIOJIb30BaTh XMUMMUYECKHE 3HAHMS AJIS pelleHHs
po0iieM B peajbHBIX KM3HEHHBIX CUTYalUsX; MHTEpeca K MO3HAHHUIO M HCCIEN0BATENIbCKON
JESTEIIBHOCTH;

- TOTOBHOCTH M CHOCOOHOCTH K HENpPEpPHIBHOMY O00pa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTSIMU;

- HUHTepeca K OCOOEHHOCTSM TpylJa B pa3IMYHbIX cdepax MNpoecCHOHANBHOM
JESTEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHHS Kypca Ha YpOBHE CpeaHero oOImIero
00pa30BaHMs BKJIIOYAIOT:

- 3HAYUMBbIE s (HOPMUPOBAHKS MUPOBO33PEHUS OOYUYAIOIIMXCS MEXKIUCIUILTTHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIME [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienru UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

- yHUBepcaJbHble YyuyeOHbIe JeHcTBHS  (IIO3HaBaTelIbHbIE, KOMMYHUKATUBHbBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHATBHOW TPaMOTHOCTH |
COLMAJIbHOW KOMIETEHIIMH 00yJaroIuxcs;

- CcHocOOHOCTh OOy4arolUMXcs MCIOJIb30BaTb OCBOCHHBIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU Yy4EOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

ITo3HaBarenbHble YHUBEPCAIbHBIE YUeOHbBIE 1eHCTBUS

basoBble sornueckue AEMCTBUS: CaMOCTOSTENBHO (DOPMYIHPOBATH U aKTyaIU3UPOBATh
npobJeMy, BCeCTOPOHHE €€ paccMaTpUBaTh;

- ONpeAeNsATh LETH AESITeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

- HCIOJIb30BaTh NMPU OCBOCHUM 3HAHUI MPUEMBI JOTUYECKOTO MBIIIJIEHUS — BBIICNATH
XapakTepHble NPHU3HAKK TIOHATHMM W YCTaHaBIMBAaThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOILIME OHITUS sl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBJICHUIA;

- BbIOMpAaTh OCHOBAHHS M KPUTEPUHU JUI KIACCU(UKALMU BELIECTB U XHUMHYECKUX
pEeaKIuii;

- YCTaHaBIMBaThb IPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3Y4acMbIMHU SBIICHUSMU;
CTPOUTH JIOTMUECKHUE PaCCYXJE€HUS (MHIYKTUBHbBIC, JECIYKTUBHBIC, [0 AHAJIOTMH), BBISBIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIMPOBATH BBIBOJBI U
3aKJIIOYEHUS;

- IPUMEHATH B IPOLIECCE NTO3HAHUS, UCTIOIb3YEMbIE B XUMUH CUMBOJINYECKUE (3HAKOBBIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKkass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — TpU peleHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIE MOJENbHbIE MPEICTABICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

bazoBble uccienoBaTenbckue JEMCTBHS: BIaJ€Th OCHOBAaMH METOJIOB HAy4YHOI'O
MIO3HAHMS BEIIECTB U XUMUYECKUX PEAKLIU;



- ¢dopMynHMpoBaTh LEIM W 3aJauyd MCCIEOBAHUS, HCIOJIb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMYyJTUPOBAaHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

- BJIAJICTh HABBIKAMHM CaMOCTOSTEJIBHOIO IUIAHUPOBAHMS M IPOBEIEHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOAOM IpPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

- npuoOpeTaTbh ONBIT YYEHHYECKOM MCCIEN0BATENbCKOM M IMPOEKTHOM AESTEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIIeHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHbIX METO0B [TO3HAHUS.

Pabora ¢ uH(pOpmanueil: OpUEeHTUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX HH(pOpMalUU
(Hay4HO-TIONyJIsIpHAsl JIUTEpaTypa XUMUUYECKOTO COJAEP)KAaHUS, CIPAaBOYHbIE I1OCOOUsS, pPEeCypChI
WutepHera), aHaIM3MpOBaTh MH(OpPMALUIO pa3IMYHBIX BHJIOB M (OpPM IpeAcTaBiICHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTbh U HEITPOTUBOPEUNBOCTD;

- (GopMynMpOBaTh 3alpochl U MPUMEHATh pa3IMYHbIC METOABI IIPU MOMCKE U 0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

- MpHUOOpETaTh ONBIT UCHOIb30BAHUS MH(HOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH
U Pa3IMYHBIX TIOMCKOBBIX CHCTEM; CAMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (OpMY
npeJcTaBiIeHNs HHPOPMALUU (CXEMbl, Tpap UKy, JUarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHeE);

- HCIOJIb30BaTh HAy4YHbIN $3bIK B KaueCTBE CPEACTBAa NpU padboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTH4YecKHe) 3HaKu M
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

- HCHOJb30BaTh M NPeoOpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.
KoMMyHHKaTHBHBIE YHHBEpCaJlbHbIE y4eOHBIC NEHCTBHSA: 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyx/1aeMOll TeMbl B XOJIe JUalora W/WIM JAUCKYCCHUHU, BBICKA3bIBaTh HIEH, (HOPMYIUPOBATH
CBOM NPEAJIOKEHNS OTHOCUTENILHO BBIIIOJIHEHUS IIPEUI0KEHHOH 3a]auu;

- BBICTYIATh C [IPE3EHTALMEN PE3y/IbTaTOB I1I03HABATEIBHON IEATEIbHOCTH, IOJyYECHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anuu y4yeOHOro npoekTa M (OpMYJIHpPOBaTh BBIBOJABI IO pe3yslbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUM yTEM COTTIaCOBaHMsI MO3UIMHA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHUSIMH.

PerynsaTuBHble yHUBepcalbHble Y4eOHBbIE JIEHCTBUS CaMOCTOSITEJIBHO IUIAHUPOBATh U
OCYILIECTBIISITh CBOIO IIO3HABATENIbHYIO JEATENBHOCTb, OINpenenss €€ LeNd M 337auu,
KOHTPOJIMPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeiaraéMblii  aJropuTM
NeMCTBUN TpH BBIMOJHEHMM Y4YeOHBIX W MCCIEIOBATENbCKUX 3ajlad, BbIOMpaTh Hauboiee
3¢ (dEeKTUBHBINA CIIOCOO MX pelIeHHs C y4ETOM IOJIyYE€HHUS HOBBIX 3HAHUM O BEILIECTBaX M
XUMHUYECKHUX PEAKIMSIX;

- OCYUIECTBIISITh CAMOKOHTPOJIb CBOEHM JESITEIbHOCTH Ha OCHOBE caMoOaHaln3a U
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATHBI

10 KUIACC

[IpenMeTHble  pe3ynabTaThl  OCBOEHHUS  Kypca  OTpaxkaroT: CQOPMHUPOBAHHOCTH
IIPEJICTaBICHUA O XMMMUYECKON COCTABIIAIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIU
XUMHH B IO3HAHUU ABJIEHUIN PUPOJIbI, B GOPMHUPOBAHUM MBILIUIEHUS U KYJIbTYphI JINYHOCTH, €€
(YHKIMOHAJIBHONH T'PAaMOTHOCTH, HEOOXOOUMOM Ui pelleHHs NpPaKTUYeCKUX 3a7ady |
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

- BIJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolne
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIJIEPOAHBIH  CKEJIET,
(GyHKUMOHANbHAS TPy, paJuKal, H30Mepusi, U30MEpbl, TOMOJOIMYECKHH psA, TOMOJIOTH,



YIJIEBOAOPOABI, KUCIOPOA U a30TCOJAEPIKALINE COCIUHEHUS, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHMS);

- TEOPUM U 3aKOHBI (TE€Oopusl CTpoeHus: opraHuueckux Bemiects A.M. byrtiepoBa, 3akoH
COXPaHEHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHH;

- MHPOBO33PEHUYECKUE 3HAHUS, JIeKAlMe B OCHOBE IIOHMMAHMsI IPUUYMHHOCTU U
CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (pakrosornueckue CBEIEHUS O CBOMCTBaxX, COCTaBe,
[OJIyueHUU U O€30I1aCHOM MCIOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKHUX BEILIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- cOpMHPOBAHHOCTP YMEHHUH BBISBIATH  XapaKTEpPHbIE TPU3HAKUA  TOHITHH,
YCTaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUS IIPU ONMCAHUU
COCTaBa, CTPOCHHMS U MIPEBPALLECHUI OPraHUYECKUX COEINHEHHUI;

- c(OPMHUPOBAHHOCTh YMEHUHN HUCIOJB30BaTh XUMHUECKYIO CUMBOJIMKY Ul COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) GOPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTABJIMBAaTh MOJAEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALUU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMUS;

- cOpPMHPOBAHHOCTb YMEHMH  YCTaHaBIMBATh IPUHAUIEKHOCTh  H3YYEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HMX COCTAaBy M CTPOCHHIO K ONpPENeNEHHOMY KJacCy/Tpyrne
COEIMHEHUN (yrieBozopozpl, KHCIIOPOJL u a30TcoepXKallIne COEIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUS IO CUCTEMaTU4YECKOW HOMEHKJIAType
(IUPAC), a Ttakxe NpUBOIUTH TPUBHAJIbHBIC HAa3BaHMs OTAEIbHBIX OPraHUYECKHUX BEILECTB
(3TWJIEH, TIPONIWJICH, AaUETHJICH, OTHJICHIJHKOIb, TJWIEpUH, (eHon, Qopmaabaeru,
aleTalbJETU], MypaBbUHAs KHCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTA, CTEapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

- c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BHJbl XUMHUECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

- c(hOopMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHHUSI TEOPUU CTPOCHMS OPraHMYECKUX
BemectB A.M. BbyrnepoBa st 0ObsCHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHMUS;

- 3aKOH COXPAHEHUs MAacChl BELLIECTB;

- c(hOpPMHPOBAHHOCTh YMEHMH XapaKTepH30BaThb COCTaB, CTPOEHHUE, (U3NYECKUE HU
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENECH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, S3TaH, ATWUJIEH, MpPOIMWJIEH, aneTuieH, OyraaueH-1,3, merunOyraauenl,3, OeH3omn,
METaHOJ, ATaHOJ, ATHJIEHTJIMKO/b, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHas U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0I03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui c
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

- c(hopMHPOBAHHOCTh YMEHMSI XapaKTEpHU30BATh HMCTOYHUKU YIJIEBOJOPOJHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroii), CIOCOOBl MX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

- c(hOpMHPOBAHHOCTb YMEHHUI NMPOBOAUTH BBIYUCICHHS [0 XUMHUYECKUM YpaBHEHHIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIINHN);

- c(OpMHUpPOBAHHOCTh YMEHHI BJIAJETh CHCTEMOW 3HAHUW 00 OCHOBHBIX METOJaX
HAy4YHOTO NO3HAHUS, UCIOJIb3YEMbIX B XMMHUH IIPH U3YyYEHUH BEIECTB M XUMUYECKUX SBJICHUN
(HaOnrofieHHe, U3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), MCIONb30BAaTh CUCTEMHbIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLlUsX, CBSI3aHHBIX
C BEIIECTBaMHU U X MIPUMEHEHUEM;

- ¢(hopMUPOBAHHOCTh YMEHUU COOIIONIATh MpaBHiIa MOJIb30BaHUS XUMHUECKONW MOCYIOM
1 1a00paTOPHBIM 000PYyI0OBaHUEM, a TAaK)Ke MTpaBUIIa 0OpaIIeHHs C BEIIeCTBaMU B COOTBETCTBUU
C MHCTPYKIHUSIMH IO BBITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB;

- c¢(OpMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBHIMOJIHATH XUMHYECKHHA SKCIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YUYEHHUE ero



CBOWCTB, Ka4yeCTBEHHBIC pEaKIMM OPraHMYECKUX BEIIECTB, JACHATypauus OEJIKOB Npu
HarpeBaHuM, IIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUM C MpPaBUJIAMH TEXHUKH 0€30MacHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alluCu YpaBHEHHMI COOTBETCTBYIOLIUX pEaKUuil u
(dbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- cOPMHUPOBAHHOCTh YMEHHI KPUTUYECKU aHAIU3UPOBATh XUMUYECKYIO0 MH(OpPMAIIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(opmaruu, UHTepHET U Ipyrux);

- c(hOpMUPOBAHHOCTh YMEHHI COOIOJaTh IMpaBWJIa KOJOTUYECKH 11eJIeco00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH MEATETBHOCTH B LEJNAX COXPAHEHHS CBOETrO 370POBbS M
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA JKUBBIE OpraHU3MBbI
ONpEeACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [IJIK, moscHATe Ha
npuMepax crocoObl YMEHBUICHHUS U MPEJOTBPAIICHUS UX BPEAHOIO BO3JICHCTBUS HA OPraHHU3M
YEJIOBEKa,;

- JUIsl 00YYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBbSI: YMEHUE MPUMEHSTh
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/1aX IMO3HAHUS BEIIECTB M XUMHUYECKHUX SBJICHUM;

- JUId CJENbIX U CcHabOBUIMIIMX OOYyYaroNIMXCSA: YMEHHE HCIOIb30BaTh pelibeHO
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIACC

IIpeameTHBIE pE3ynbTATBI OCBOEHUS KypCca OTPaXKaroT:

- copMHPOBAHHOCTH MPEACTABICHUI: O XMMHYECKOH COCTaBIISIIOIICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;

- BJIAJICHHE CHUCTEMOM XMMHYECKHUX 3HAHUW, KOTOpas BKIKYACT: OCHOBOIIOJIATAOIIHE
HOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeETa/NIM4YecKas, BOJOpPOIHAs),
KpUCTAJUIMYECKasi  pEIETKAa, TUIIBI XMMHYECKMX  PEakUHi, pPacTBOp,  DJIEKTPOJIMUTHL,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XMUMHYECKON PeaKIii, XUMUYECKOE PAaBHOBECHUE);

- TEOPUHU U 3aKOHBI (TEOPUS DIEKTPOTUTHUYECKON TUCCOIMALNY, TEPUOJUUECKUI 3aKOH
.. MenneneeBa, 3aKOH COXpPAaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W IPEBpALICHUS
SHEPTUU TPU XHMHUYECKHX PpEeaKIHsaX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XUMHH,
MHPOBO33PEHUYECKHNE 3HAHUs, JIEXKAIIHEe B OCHOBE ITOHMMAHUS INPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKHX SBJICHHUH, (DaKkTonorndeckue CBEJEHHMs O CBONCTBAaX, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIOIb30BAaHUM Ba)KHEHIIIMX HEOPTaHWYECKUX BELIECTB B OBITY M MPAKTUYECKOM
JESATEIIBHOCTH YEJIOBEKA,

- c(hOpMHUPOBAaHHOCTh YMEHUN BBIBIATH XapaKTEpPHbIE TPU3HAKH  [OHITHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHS IPU ONMMCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALICHUN

- cOPMHUPOBAHHOCTh YMEHUN HCIOIB30BATh XUMHUECKYIO CUMBOJIMKY JUIS COCTABIICHHUS
dbopMyn BEIIECTB W ypaBHEHUN XHWMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHaimbHBIE Ha3BaHMS OTHAEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HETalml€Has W3BECTh, NUTHEBAs COAA, MUPUT U
Apyrue);

- c(opMHpPOBAaHHOCT, YMEHUU ONPEAENATh BaJEHTHOCTb M CTENEHb OKHCIEHUS
XUMUYECKUX DJJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BHUJ XUMUYECKOM CBS3U
(xoBaJIeHTHAas, MOHHAs, METAJUIMUECKasi, BOJAOPOIHAs) B COCAUHEHMSX, THUI KPHUCTAJUIMYECKOM
PEIIETKY KOHKPETHOT'O BELIECTBA (aTOMHAsl, MOJIEKYJIApHAs, HOHHAsI, METAJUINYECKAs ), XapaKTep
Cpenbl B BOAHBIX PACTBOPAX HEOPTraHWYECKUX COETMHEHU;



- copMHpOBAaHHOCTh YMEHHN YCTaHABIMBATH MPHHAJIC)KHOCTh HEOPTraHUYECKUX
BEIIECTB 0 MX COCTaBY K OMPEAEeNIEHHOMY KJIAcCy/TpyIlle COeAUHEHUN (IIPOCThIe BEIECTBA —
METaJUIbl U HEMETAJLJIbI, OKCUBI, OCHOBAHHUS, KUCIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN );

- c(hOpMUPOBAHHOCTh YMEHHMH pPACKpbIBaTh CMBICI Mepuoanyeckoro 3akona JI.M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO |
MPOrHOCTUYECKYIO (DYHKIINU;

- chOpMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKHX 3J1eMeHTOB 1—4 nepuoaoB [lepuoanueckoil cucteMbl XMMUYECKUX 1eMeHTOB J[. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHUS CBOWCTB XMMHUECKHUX JJIEMEHTOB M HX
COCIMHEHUH 10 nepuoaam U rpymnmnam [lepuoandeckoil cucTeMbl XUMHUYECKUX dieMeHToB J[. M.
MeHnneneena;

- copMHUPOBaHHOCTH YMEHHMH XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JINMYHBIX KIJIACCOB, MOIATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYEeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKHX peaklUuid; CHOPMUPOBAHHOCTh YMEHHUS KJIacCUPHUIMPOBATH
XUMHUUYECKHE PEaKLUU IO Pa3jIMyYHbIM MpU3HAKaM (YMCIy U COCTABY PEarupyrolluX BELIECTB,
TeIIoBOMYy 3(QQeKTy peakinu, U3MEHEHHUIO CTENeHEHl OKHUCIEHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKInu, y4acTHIO KaTalnu3aTopa);

- chOpPMUPOBAHHOCTh YMEHUN COCTaBJISATh YpPAaBHEHUS PEAKLIMHA Pa3TUYHBIX THIIOB,
NOJIHBIE W COKpAIIEHHBIE YpaBHEHHS pEaKIHMii MOHHOTO OOMEHA, YYHTBHIBAas YCIOBHSA, TPHU
KOTOPBIX 3TU PEaKLMH UIYT 10 KOHLA;

- c()OpMUPOBAHHOCTb YMEHUH IPOBOAUTH PEAKLUHU, MOJITBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OMNBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

- c(hOpMUPOBAHHOCTh YMEHUI pacKkpbIBaTh CYILLHOCTh OKHCIIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi OCPEICTBOM COCTABJIEHHUS AIEKTPOHHOIO OajlaHCa 3TUX PEaKlLnid;

- chopMHpPOBAaHHOCTH YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOU pPEaKuu
OT Pa3JIUYHBIX (PaKTOPOB;

- XapaKTep CMEIIECHHS XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO
BozaeiicTBus (nmpuHuun Jle Illarense);

- cOpMHUPOBAHHOCTH YMEHHI XapakTepHU30BaTh XMUMHUYECKHE IPOLIECCHI, JIeKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
MpeCTaBlICHU 00 OOIMIMX HAyYHBIX MPHUHIIUIAX M YKOJOTHYECKHX IMPOOJIeMaX XUMHYECKOTO
IIPOU3BO/ICTBA;

- c(OpPMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIUMCICHUS C HCMOJIB30BAHHUEM IOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peaKIusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3¢ (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

- cOpMHPOBAHHOCTh YMEHUN COONIOAATh MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYI0M
U 1a00paTOPHBIM 00OPYIOBaHHEM, a TAaK)Ke MTPaBHIia 0OpaIleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB;

- c(OpMHUPOBAHHOCTh YMEHHH IUTAHUPOBATH M BBHIMOJTHATH XUMHYECKHHA IKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO UHAUKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0€30MaCHOCTH MPH 0OpaIlleHNH C BEeLIECTBAMH H JIAOOPaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISAThH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;



- cOpMHUPOBAHHOCTh YMEHHUI KPUTHUYECKU aHATU3UPOBATH XUMUYECKYIO WH(HOPMAIIHUIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOoBOM KOMMYHHMKauuu, VHTepHET u
ApYTHX);

- c(hOpMUPOBAHHOCTh YMEHHI COOIOJaTh IMpaBWJIa KOJOTUYECKHU 11eJIeco00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH NEATEIBHOCTH B LEJNAX COXPAHEHUS CBOETO 3I0POBbS M
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBBIE OpraHU3MBbI
Onpe/IeIEHHBIX BEIIeCTB, MOHUMAas cMbica nokasarens [IJIK, mosicusaTe Ha mpumepax crocoObl
YMEHBLIEHUS W MNPEAOTBPALICHUS KX BPEAHOTO BO3ACHCTBUS HAa OpPraHMW3M YEJIOBEKa; s
00y4aromuxcst ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbSI: YMEHHE MPHUMEHSATh 3HaHUSA 00
OCHOBHBIX JIOCTYNHBIX METOJAaX IO3HAaHUS BEIIECTB M XWMHUYECKHX SIBJICHUM; JJIs CIIENbIX U
CJIa0OBUIAIINX 00YUYaAIOIIUXCSL:

- YMEHHE HUCIOJb30BaTh pelbeHO TOUeuHyro cucrtemy oOo3Hauenuii JI. bpaiinsa mms
3aMMCy XUMHUYECKUX (POPMYIIL.

TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Ne Tema ypoka Kon-Bo | OGopynoBanue
ypoKa 4acoB «Touka pocra»
1 [Ipeamer opranmdeckor xumuu. Teopus CTpoeHMs 5
oprannueckux coeaunenuid A.M. Bytieposa
2 [IpenenbHbIC YrIeBOAOPOIbI — ATIKAHBI 4
3 Henpenenbueie YIJIEBOAOPOBI: aJIKCHBI, 9 Hatunk pH
aJKaJUCHBI, AJIKHHEI
4 ApoMaTudecKkue yrieBoa0pobl 4
5 [IpuponHble MCTOYHUKH  YIJIEBOJAOPOJIOB U HUX 5
nepepaboTka
6 Cruptel. Denou 6 Hatauk pH
Jaruuk Temneparypst
(TepMonapHbIii),
TEPMOPE3UCTOPHBIN,
Harunk pH
7 Anpaeruasl.  KapOOHOBBIE — KHUCIIOTHI. 10 HNatunk pH
Crnoxubie 3¢upbl JaTYHK
AIIEKTPOIPOBOTHOCTH
8 Vraepoasl 5
9 AmuHBI. AMUHOKHCIIOTHIL. benku 6 Haruux pH
JATYUK
QJICKTPOIPOBOAHOCTHU
10 | Ilmactmaccel. Kayayku. Bomokna 3 Hatauk pH
JaTYuK
QJICKTPOIPOBOAHOCTHU
11 [IpoekTHas neqaTebHOCTh 11
Htoro: 68 yacoB
11 KJIACC
No Tema ypoka Koin-Bo O6opynoBanue
ypoka 4acoB «Touka poctay
1 Ctpoenne aromoB. Ilepuoguueckuid 3akoH H 6
[lepnonnueckass cucTeMa XUMHUYECKUX HJIIEMEHTOB
J.W. Menneneena
2 CtpoeHnue BeniectBa. MHOrooOpasue BelecTB 6
3 XUMHUYECKUE PEAKIUU 8 Tepmope3ucTopHBIi
JATYUK TEMIEpPATypbl
MaruanTHas MelranKa,




JaTYUK TeMIepaTypsl

(TepMoTIapHBIii)
4 Mertaminsl 8 JlaTunK maBIICHMUS,
JTATYNK KHCIOPOJa
5 Hewmerannst 12 Hatuuk
3JICKTPONPOBOHOCTH,
MarHMTHas MeIlajiKa
6 CBs13b HEOPTaHMYECKUX M OPTAHNYECKUX BEIIECTB 4
7 XUMHUS U )KU3Hb 6 Hatuuk pH
8 ITpoekTHas nesTeIbHOCTh 18

Hroro: 68 yacos
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Y4yedoHo - MeTOAMYECKH KOMILJIEKC:

ABtOop cocraButens [.A. HlunapeBa - IIporpaMMbl S5JIEKTUBHBIX KypcOB. XUMHS
npodunbHoe oOyuenue 10-11 kmace — M, Ipoda 2016 r.

E.B. Tarnosa — HccnenoBarenbekast ASSTENBHOCTh yyaluxcs mo xumun — M., I'moGyc,
2017 r.

N.M. TuroBa — Xumus u uckycctso — M., Benrana-I'pag, 2017 r

Aptemenko A.U., TuxynoBa U.B. Anydpuer E.K. — IlpakTukym mo opraHuueckoi
xumun — M., Beicias mikona, 2011 r

O. Onbrun — OnbIThl 63 B3pbIBOB — M, Xumus , 1986 r

2. I'poce, X. Baiicmantens —Xumus ist ir00603HaTenbHbIX — JI., Xumus Jlenunrpaackoe
otnencuue, 2007 r.

IT.A.OpxexoBckuii, B.H. JlaBsimoB, H.A. TutoB - TBopuecTBO ydamuxcsi Ha
MPAKTUYECKUX 3aHATHUSAX 10 XUMHUU.- M., Apktu, 2009r

HudpoBbie U 3JIeKTPOHHBIE 00pPa30BaTe/bHbIE PeCypChl:
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