MyHununajgbHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHne
«Cpennsis o0meo0OpaszoBarTeabHas mKoJaa Nel2y

; ‘ TBEPAIAIO

PACCMOTPEHO TCOI‘JIA(.OBAHO ' 1 ;’;BKT Bl ]
Ha 3ac;:naﬂuu MIKONLHOTO Ha sacefaniy METOUMHECKOTO m} /fm._ - l

T3 TIKOIHL - et
%feTOHH‘!CCKOI‘O R g:x:Toxon No | o1 «30» asrycta 2023r. [Tpwxas Ne 118 or «31» aBrycia 2023r,
::l:gia(on Ne 1 ot «26» asrycta  2023r. [Ipencenarens Mcro;;(mecxoro coseTa l
i gl ) Fil4r N10.B. Kyrosa |

PyKoBOAMTE NH HIKOILHOTO ! % 10.B. Ky

l METQRHIECKOTO 0OheIHHEHHS

Z YOI Canrora
| /;C*ﬂ‘;(

o [

| S

PABOYASA ITPOI'PAMMA YUEBHOI'O IPEIMETA

Ha3zBanue yueoHoro npeagmera: Xumus (0a30Bblii ypOBeHb)
Kaace: 10

KouauuecTBO 4acoB B Hexeaw/ron:1/34

2023/2024 yaeOHbIii TOT
r. Tobonsck



1.Conep:xaHue y4eOHOI0 npeaMera, y4e0HOro Kypca (B TOM 4YUcCJie BHEYPOUHOM JeSITeJIbHOCTH), Y4e0HOT0 MOIYJIsI

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHM4ecKor XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B NIOJIyYEHUH HOBBIX BELIECTB U MATEPHUAIIOB.
Teopust ctpoenusi opranmueckux coeaumHenuii A. M. bytnepoBa, e€ ocHoBHble mMonoxeHus. CTpyKTypHbIe (HOPMYIbI
OpraHUYECKHUX BEIIECTB. | OMOIOTHS, N30MEpHsl. XMMHUYECKasl CBA3b B OPTaHUYECKUX COCIUHEHUIX — OJAMHAPHBIE U KPATHBIC
CBSI3U.

[IpencraBienre o KIacCU(pUKALMM OpraHMYecKWx BemiecTB. HoMmeHKkiaTypa OpraHM4ecKux COEIMHEHUMN
(cucteMaTuyeckas) U TPMBHAJIbHbIE Ha3BaHUS BAXKHEUIINX MIPEICTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB.

DOKCHepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAIICHHI: 03HAKOMJIEHHWE C OOpa3liaMd OpPraHUYEeCKUX
BEILIECTB U MaTepuajaMd Ha MX OCHOBE, MOJECIUPOBAHHE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJACHUE M OIKCAHUE
JE€MOHCTPALIMOHHBIX OIBITOB I0 MNPEBPAIICHUIO OPraHMYECKUX BEIECTB IMpPH HArpeBaHUM (IUIaBJIEHUE, OOYIJIMBaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUH psifi. MeTaH U 3TaH — MPOCTEUIIINE MPEACTABUTENIN aJIKaHOB: (PU3NUYECKUE
Y XUMHUYECKUE CBOMCTBA (peaKIMu 3aMEILEHUsI U TOPEHUS ), HAX0XKICHHE B PUPO/IE, TOJIyYEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUNA pAN. DTHUJIEH W MPONWIEH — MPOCTEHUIINE MPEACTABUTENHN AJIKEHOB:
¢u3MUecKue W XUMUYECKHE CBOWCTBA (pEakiMu TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIMHA, OKUCICHUS U
MOJIMMEPHU3AIIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u wmetmnOyrtaguen-1,3: cTpoeHue, BaXKHEWUIIME XUMHUYECKHE CBOMCTBA (peakius
nonuMepusanum). [lonyyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psifl. ALIETHIIEH — MPOCTEUIINI PEICTaBUTENb AIKUHOB:
COCTaB, CTpOeHHE, (PM3NUECKHE U XUMUYECKIE CBOMCTBA (peakluy THAPUPOBAHMS, TAIOT€HUPOBAHUSA, TUIpATALlUU, TOPEHNU),
MTOJIyYEHHE U IPUMEHEHHE.

Apensbl. beH3o: cocta, CTpoeHue, GU3NUECKUE U XUMHUYECKUE CBOMCTBA (PeaKlMy rajJoreHUpOBaHUsl U HUTPOBAHUS),
MoJIyuYeHUe U MpUMeHeHue. Tonyon: cocmas, cmpoenue, usuueckue u XumMuieckue ceoucmea (peakyuu 2ai02eHuposanus u



HUMpOBanusl), noayyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTudeckas CBA3b MEXKIY YIJIEBOJOPOJIAaMH,
NpUHAIIICKAIIMME K Pa3IMYHBIM KJIACCaAM.

[IpupoaHbie UCTOYHHUKHU YTIeBOAOPOI0OB. [Ipupoanslit ra3 u nonyTtHbie HedTaHbIE Ta3bl. HedTh 1 e€ npoucxoxaeHue.
Croco6b1 mepepaboTku HePTH: MeperoHka, KPeKUHT (TePMHUUYECKHM, KaTaTuTUIECKuii), muposm3. [IpoaykTel nepepaboTKu
He(TH, UX MPUMEHEHHUE B MPOMBINIJICHHOCTH U B ObITY. KaMEeHHBIN yTOIbh M MPOAYKTHI €ro MepepadoTKH.

DKCIEepUMEHTaIbHBIE METObI U3YUEHHUS BEIIECTB U UX MTPEBPAIEHUN: 03HaKOMJICHUE ¢ 00pa3iiaMu IJIaCTMAcC, Kay4yyKOB
U pe3uHbl, KosuteKiun «HedTb» u «YT01b», MOIETUPOBaHUE MOJIEKYJT YTIIEBOA0PO/IOB U FaJIOT€HONPOU3BOIHBIX, IPOBEICHUE
[PaKTUYECKON PabOThI: MOTyYEHHE ATUIICHA U U3YUYEHUE €r0 CBONCTB.

Pacuérnbie 3anaum.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOTYKTa
PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB HIIU MPOIYKTOB PEAKIIUN).

Kucsopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHO U 3TAHOJI: CTPOEHUE, QU3HUUECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu ¢
AKTUBHBIMU METaJJIaMH, TaJIOT€HOBOAOPOAaMH, TOPEHHE), MpUMeHeHrne. Bo1opoaHbIie CBS3M MEXKIY MOJIEKYJIaMU CIIUPTOB.
JlelicTBHE METAaHOJIa U 3TAaHOJIAa HA OPTAHU3M YEJIOBEKA.

MHoroaTroMHbI€ CHUPTHL. DTHICHIJIMKOJb W TJHIEPUH: CTPOCHHE, (PU3NYECKHE ¢ XWUMHUYECKHE CBOWMCTBA
(B3auMOJIeHCTBHE CO MIETOYHBIMU METAJIJIaMH, KQ4eCTBEHHAs! peaKIisi Ha MHOTOATOMHBIE CIIUPTHI). J[eiicTBIEe HA OpraHu3M
yenoBeka. [[pumeHeHre riunepuHa u STUICHTIIMKOJIS.

@DeHOJI: CTPOCHHUE MOJIEKYJIbI, PU3HMUECKUE U XUMUYECKHE cBoMcTBa. TokcuuHOCTh eHona. [Ipumenenue denona.

Anpaerunipl U kemowusvl. GopManbAeTua, alueTalbIeru: CTpoeHue, (U3NYECKUEe U XUMUYECKHE CBOMCTBA (peakiuu
OKHCJICHHS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUH ), TOTYUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpee/IbHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs U YKCYCHAasi KHCJIOTBI: CTPOCHHE, (U3UYECKUE U
XUMHUYECKHEe CBOWMCTBa (CBOMCTBa, oOmIMe JUIs KJacca KHUCIOT, peakius 3TepuduKkaiuu), MoJydeHHe U MPUMEHEHUE.
CreapuHOBasi M 0JICMHOBAS KUCJIOTHI KaK MPEJCTABUTENIH BBICIINX KAPOOHOBBIX KUCIOT. Mblila KaK COJIM BHICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.



Cnoxxuble 3QUpBl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3¢upoB. Kupsl. ['maponaus xKupos.
[Ipumenenue xupoB. bruonornyeckas poJib KUPOB.

VYrieBoabl: cocTaB, Kiaccudukaius yriieBojoB (MOHO-, - U MOJHcaxapuabl). ['ioko3a — MpoCcTeUIni MOHOCaXapu/I;:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3MYECKHE W XUMHYECKHE CBOWCTBa (B3ammojeicTBue ¢ THiapokcumoMm wmemu(ll),
OKHCJIEHME aMMHUA4YHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIEHHE, OPOKEHUE TIIFOKO3bI), HAXO0XKJIEHUE B MPHUPO/IE,
MpUMEHEeHUE, Orosiorndeckas poib. @otocunte3. OpyKTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nesmiono3a Kak npupogHbie noauMepbl. CTpoeHre Kpaxmala U 1eJUToa036l. dusndeckue U XUMHYECKHUe
CBOMCTBA Kpaxmaia (TUAPOJIN3, KAYECTBEHHAs PEaKIUs C UOJ0M).

OKCIepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEUIECTB W WX NPEBpAIICHH: TPOBEACHHE, HAOIIOJCHHWE W OIMCaHHUE
J€MOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHHPTOB (OKHCIEHHE STaHOJa
okcusoMm meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3auMoieiicTBuE riuiieprHa ¢ ruapokcuaoM menu( 1)), anpaerunos (okucneHue
aMMHUa4YHBIM pacTtBopoM okcuaa cepedpa(l) u rumpokcuaom menu(ll), B3aumoeicTBue Kpaxmana ¢ MOJOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Brruncnenus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOJTHMYECTBA UCXOIHOTO BEIIECTBA WU MPOIYKTa
PEaKIIMK 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

A3zoTcoieprkale OpraHn4eckiue CoeAMHEHNUS.

AMWHOKHCIIOTBI Kak aM(OTEpHBIC OPTaHUYECKUE coequHeHNs. DU3NIECKNe U XUMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe TIuIHA). bruonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabr.

benku kak mpupoHBIC BRICOKOMOJICKYJISIPHBIE cCOeMUHECHM. [lepBuYHAs, BTOpUYHAS W TPETUYHAS CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: TUIPOJIU3, JCHATYpaIlrs, KAaUeCTBCHHBIC PEaKIIUU Ha OCIIKH.

DKCneprUMEHTAIbHBIE METOIbI U3YUYCHHS BEIECTB U WX MPEBpAIEHUN: HAOIIOCHUE U OMKUCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: JIeHATypaIysi OEIKOB MPU HArPeBaHUH, IBETHHIC PEAKIIUU OCITIKOB.

BbicokomosiekyasipHbIe COeTHHEHUSI



OCHOBHbBIEC TIOHATHS XUMHUH BBICOKOMOJICKYJISPHBIX COCIMHEHHUI: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb
HOJMMEPU3ALMM, CpPEdHssT MOJIEKYyJsipHas Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
HOJUMEPU3aLHsl U OJIUKOHACHCALINS.

DKCrepuMEHTAIbHBIE METOJbl M3Y4YCHHS! BEUIECTB M WX NPEBpAIICHMIA: O3HAKOMIICHHE ¢ 0o0paslaMu MPHUPOAHBIX H
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMEeTHBIX CBA3€M NpU M3yuyEeHUM OpraHMueckod xumuu B 10 Kiacce OCYIIECTBIISIETCS uepe3
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHM, TaK M MOHATHM, SBISIOUIMXCS CUCTEMHBIMHU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'0 LIUKJIA.

OOmre ecTecTBEeHHO-HAYYHbIE TOHSATHS: SBJICHHE, HAy4YHBIM (aKT, THIOTE3a, 3aKOH, TEOpHs, aHaJINU3, CHHTES,
KJ1accupuKalus, NIepUuoIUYHOCTb, HAOII0CHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusuka: MaTepus, PHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHHE BELIECTBa, (PU3MUECKUE BETUUMUHBI U €AUHUIIBI UX U3MEPEHMUS.

buonorwus: knetka, opranusm, 6mochepa, 0OMeH BEIIECTB B OpraHn3Me, POTOCHHTE3, OMOIOTHUECKH aKTHBHBIC BEIIECTBA
(Oenku, yrneBobl, KUPbl, GEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIINBO, PECYPCHI.

TexHosorus: mNUIIEBbIE NPOAYKTHI, OCHOBBI PAIlMOHAJIBLHOTO MUTAHUs, MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE WU
KOCMETHYECKHE MpernapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

2.JIlnanupyemblie pe3yabTaThl 0CBOEHHS YUeOHOT0 MpeaAMeTa, y4eOHOro Kypca (B TOM 4HcJie BHEYPOUHOM
NeSITeJIbHOCTH), Y4e0HOT0 MOYJIAA

JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMSI OOYYarOIIMMHCSA MPOTPaMM CpEIHEro oOLIero
oOpa3oBaHMsl (JMYHOCTHBIM, METalpeIMETHbIM U TNpeaMeTHbIM). HayuHo-meToaumueckoil OCHOBOM uis pa3paboTKu



IUTAHUPYEMBIX PE3yNbTaTOB OCBOCHHUS IMPOTPAMM CpPEAHEr0 OOIIero O0pa30BaHMs SBISETCS CHCTEMHO-IEATEIbHOCTHBIN
MOJIXO/I.

B cooTBEeTCTBUU C CUCTEMHO-AESATEIBLHOCTHBIM MOJIX0/IOM B CTPYKTYpPE JIMUHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeETa
«XUMHSD» Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHusl BbIIEICHBI CICTYIONINE COCTABISIONIUE:

OCO3HaHUE OOYYaIOIMMHCS POCCHICKON TIpakJaHCKOW HWIAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSATEIIbHOCTH U CAaMOOIIPEIEIICHUIO;

HaJINYUE MOTUBALUU K O0yUYEHUIO;

LICJICHAIIPABJIICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHMH JIMYHOCTU HA OCHOBE KIIIOUEBBIX LEHHOCTEH U MCTOPUUECKUX
TpaauLil 6a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOEU JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMM, IPUCYIIUMHU LEIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHUS;

HaJINYUE MPABOCO3HAHUS FKOJIOTMUYECKOM KYJIbTYphl U CHOCOOHOCTH CTaBUTh LIEIN U CTPOUTH KU3HEHHBIE IJIAHBI.

JINYHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE Y4eOHOM M BOCIMTATEIbHOM
NEeSTEIbHOCTH B COOTBETCTBUHM C T'YMAaHHCTHUYECKHUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMHU U
ujeaqaMi POCCUMCKOTO TPa)KJaHCKOTO OOIIEeCTBa, MPUHSTHBIMU B OOIIECTBE HOpPMAaMU U TMpaBUIaMU TOBEACHUS,
CHOCOOCTBYIOLIMMHU MPOIIECCaM CaMOIIO3HAHNUsI, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YYaIOUIUXCS.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XUMHUS» OTpakaloT C(OPMUPOBAHHOCTH OIbITA MO3HABATEIBbHON U
MPaKTUYECKON AESTEIbHOCTH 00yYaroUMXCsl M0 peain3aluy IPUHITHIX B 00LIECTBE IEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMA

OCO3HaHUs OOYYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U MTPaBOMOPSIKY;

MIPEJCTABIICHHS O COLUAIIBHBIX HOPMaX U MPaBUIaX MEXIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH MPH CO3AAHUU YYEOHBIX MPOEKTOB, PEIICHWH YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BHIIIOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHMUS], JIOTUKY ¥ apTYMEHTBI APYTUX [IPU aHATIU3€ PA3JIMYHBIX BUIOB
y4eOHOM JeATENHHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS



LIEHHOCTHOTO OTHOIIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OTEYECTBEHHOW XUMUU;

yBaKEHUSI K MPOIIECCY TBOpPUECTBA B OOJACTH TEOPUM M MPAKTHUUECKOTO NMPUMEHEHHS] XMMHHU, OCO3HAHUSI TOTO, YTO
JOCTHXKEHUSI HAYKH €CTh Pe3ybTaT IJIUTEIbHBIX HAOIIOJACHHUM, KPOMOTIMBBIX dKCIEPUMEHTAIBHBIX TTOUCKOB, MTOCTOSTHHOTO
Tpy/Zla y9E€HBIX U MMPAKTUKOB,;

WHTEpEca 1 MO3HABATEILHBIX MOTUBOB B TIOJYUYE€HUH M MTOCIIEAYIONEM aHAIN3E MH(POPMAITUN O TIEPEIOBBIX TOCTHKEHUIX
COBPEMEHHOW OT€UYECTBECHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CITIOCOOHOCTH OIIEHMBAaTh CHUTYAIllMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMHU, U NMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE M TIOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIECTBHUI 3TUX MOCTYIKOB,;

4) dpopMupoBaHNs KyJbTYPHI 310POBbS:

MOHMMAaHUSI IIEHHOCTEW 3J0pOBOro M 0OE€30MacHOro olpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOmro/ieHns TpaBuUi 0€30MacHOro OOpalieHuss ¢ BEHIECTBaMU B OBITY, TOBCEIHEBHOW KU3HU W B TPYIOBOM
NEeATEIIbHOCTH;

MMOHWMAaHUS [ICHHOCTH MPaBWJI MHANBUYaIbHOTO U KOJUIEKTUBHOTO 0€301MacHOTO MOBEACHUS B CUTYAIUSX, YTPOKAFOIIIX
3JI0POBBIO U )KU3HU JIOJIEH;

OCO3HAHMUSI TIOCJIC/ICTBUIN U HEMIPUATHS BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS alIKOTOJIsl, HAPKOTUKOB, KypEeHHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIEOBATEIIbCKON ACSTENBHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOM M IPYTUX BUAAX JIEATCIIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE y4YacTHE B PEIICHHHM MPAKTUYECKUX 3a]ad COLMAJIbHOM HampaBJIEHHOCTH (B pamMKaxX CBOETO
KJ1acca, IKOJIbl);



MHTEpeca K MPaKTUYECKOMY U3yUeHHUI0 TPOodeccuil pa3TuyHOTO po/ia, B TOM YKCIIE HA OCHOBE MPUMEHEHUS TPEIMETHBIX
3HAHWM 110 XUMUH;

YBaXXEHUS K TPy, JIIOISAM TPYAA U PE3ysbTaTaM TPYyAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBUIYaTbHOM TpaeKTOpHH oOpa3oBaHus, Oyaymieil mpodeccun u peanusanuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U MOTPeOHOCTEH
00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHHUSA

HKOJIOTMYECKHU 1EIeCO00Pa3HOr0 OTHOUIEHHSI K IPUPOE, KaK UICTOYHHMKY CYIIECTBOBAHUS KU3HU Ha 3eMJIe;

MMOHUMAaHUs TI00aJbHOTO XapakTepa AKOJIOTMYECKUX MpOoOJeM, BIUSHHUS HSKOHOMHUYECKHX IPOILIECCOB HA COCTOSIHHE
IIPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH MCIIONb30BAHUS JOCTHKEHUH XUMHUM [UIsl PEIICHUS BOMPOCOB PALMOHAIBHOIO
IIPUPOOIIOIb30BAHNS;

AKTHUBHOTO HENPUATHSA JEHCTBUW, NMPUHOCSIIIUX BPEN OKPYKAIOIIEH INPUPOIHON Cpele, YMEHHs NPOTHO3UPOBATH
HeOIaronpusITHbIE IKOJIOTUYECKUE MTOCIECTBUS MPEANPUHUMAEMBIX ACHCTBUI U MPEeIO0TBpallaTh UX;

HaJIMYUsl Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, DKOJIOTMYECKOW KYJBTYPBI, OIBITA JESATEIBHOCTH IKOJIOTHYECKOU
HaIIPaBJIEHHOCTH, YMEHUs PYKOBOJICTBOBATbCS WMHU B I03HABaTEIbHOW, KOMMYHHMKAaTUBHOM W COLMAJIBHOW IPAKTHKE,
CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSITH HJICOJIOTHH XeMOo(hoOouu;

7) UEHHOCTU HAYYHOI'0 IMO3HAHMS:

c(hOPMHUPOBAHHOCTU MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOMU
MPaKTUKH;

MOHMMAaHUA CHEU(PUKN XUMUHU KaK HAyKH, OCO3HaHUs €€ poJiu B (POPMHUPOBAHUH PALIMOHATIBHOTO HAYYHOTO MBIIIIJICHHS,
CO3/IaHUU 1IEJIOCTHOTO MPECTABICHUS 00 OKPY>KAIOIIEM MHUPE KaK O €MHCTBE MIPUPO/IBI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuu Ipo0JIeM COXpAHEHUsI IPUPOITHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COO0M 3HAYUMOCTH XUMUU AJI1 COBPEMEHHOM LIMBUIIM3AIMU: B €€ TYMAHUCTUYECKON HAaIPaBJIEHHOCTH
¥ BXXHOM POJIM B CO3JJaHUU HOBOM 0a3bl MAaTEPUAIbHOMN KYJIbTYpPbI, PEIICHNUHU TI100ATbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS



YeJI0BEYECTBA — CHIPbEBOM, DHEPTETUUECKOM, MUIIIEBOM U SKOJIOTHUECKON O€30MaCHOCTH, B Pa3BUTUU MEAHUIIMHBI, 00E€CTICUCHUN
YCIIOBH YCIEIIHOTO TPY/Aa U YKOJIOTUYECKU KOM(POPTHON KU3ZHU KaXkI0T0 4jieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: NOHHMMAHMS CYIIHOCTH METOJIOB IIO3HAHUS, HMCIOJB3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh MOJyYaeMble 3HAHUS IS aHAIM3a U OOBSCHEHUS SBICHUN OKPYXKAIOLIETO MHpa U
MPOUCXOSAIINX B HEM M3MEHEHUN, YMEHUS JIeaTh 00OCHOBAHHBIC 3aKIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS
JAHHBIX C IEJbIO IOJIYYEHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIIBHO HCIIOJIb30BaTh XMMHUYECKHUE 3HAHUS JUIsl PEICHUs MPOOJIEM B PEalIbHbIX KU3HEHHBIX
CUTyalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON 1€ATEbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPA30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

UHTepeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax NpoPecCUOHANbHOMN 1€ATEIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yibTaTbl OCBOEHHUS Y4eOHOro mpeamera «XUMUS» Ha YPOBHE CpEIHEro o0Iero oOpa3zoBaHUs
BKJIFOYAIOT:

3HaYKUMBbIE 17151 GOPMHUPOBAHUS MUPOBO33PEHUS OO YHAOIINXCS MEXIUCIUIUIMHAPHBIE (MEXKITPEAMETHBIE) OOIIIEHAYYHbIE
MOHATHUS, OTPAXKAIOIIME UEIOCTHOCTh HAYYHOW KAPTUHBI MHUpa M cHeuu(UuKy METOJOB TMO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHbBIX HayKax (Marepusi, BEIIECTBO, HEPIUs, SIBICHUE, IPOLECC, CUCTeMa, Hay4YHbIH (DAKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, KCCIICJOBaHNE, HAOIOJICHUE, U3MEPEHHE, SKCIICPUMEHT H JIPYTHE);

yYHUBEpCalbHble Yy4ueOHblEe JEHCTBUSA (MO3HABaTElIbHbIE, KOMMYHHUKATHUBHbBIEC, PETYJSATHUBHBIE), OOECHEUHBAIOLINE
dhopmupoBaHue GyHKIIMOHAIIBHOW TPaMOTHOCTH U COITUATILHON KOMITETEHIIUH 00YUYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIMXCSl HCHOJB30BaTh OCBOCHHBIE MEXKAUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U
YHHUBEpCaJbHbIe yueOHbIE IEWCTBUS B TO3HABATEIBHON M COLUAIBHOM MPAKTUKE.

MertanpeameTHble  pe3yiabTaTbl  OTPaXKalOT  OBJAJEHHWE  YHHUBEPCAJbHBIMU  Y4€OHBIMH  I103HaBaTEJIbHBIMHU,
KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JEHCTBUAMH.

OByajieHUe YHMBEPCAJbLHBIMH Y4eOHbIMH 03HABATEIbHBIMHU AeHCTBUSMM:



1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENbHO (GOPMYIHPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OMpeNeNsaTh UEeIu JeATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUM HUX JOCTUKEHUS, COOTHOCUTH pPE3yJIbTaThl
JESTETLHOCTH C TMTOCTaBJICHHBIMHU IICIISIMH;

MCIIOJIH30BATh MIPU OCBOCHUH 3HAHUH TPHUEMBI JJOTUYECKOTO MBIILICHUS — BBIJCISITh XapaKTePHBIC MPU3HAKY TTOHSATUN U
yCTaHABJIMBATh WX B3aHMMOCBS3b, HCITOJIH30BATh COOTBETCTBYIOIINE MMOHATHS JISI OOBSICHEHUS OTACIBHBIX (PAKTOB U SBICHUMH;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJISl KIIACCU(DUKAIIUN BEIIECTB U XUMHYECKUX PEAKIINIA;

yCTaHABJIMBATh IPUUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY N3Y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUUECKHE PACCYXACHUS (WHAYKTHUBHBIC, JCIYKTUBHBIC, 10 AHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYITHPOBATH BHIBOBI U 3AKITFOUCHHUS;

OPUMEHSTh B TpOllecce MO3HAHUS, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa3OBhIBATH
MO/ICJIbHBIE MTPEACTABICHUS — XUMUYECKUHM 3HAK (CHMBOJI) JIEMEHTA, XUMU4YecKas hopMmyra, ypaBHEHHE XUMUYECKON peaKkIuu
— MPU PEIICHUU YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a]a4, MPUMEHITh Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUUYCCKUX PEAKITUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE T1eiiCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKITUi;

(dbopMyIHpOBATH 1IN U 33/1a4d UCCIIEIOBAHUS, UCIIOJIH30BATh MOCTABIICHHBIE M CAMOCTOSITENILHO CHOPMYIUPOBAHHBIC
BOIIPOCHl B Ka4yeCTBE WHCTPYMEHTA TO3HAHWUS W OCHOBBI i1 (DOPMHUPOBAHMS THUIOTE3bI IO TPOBEPKE IMPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHHIA,

BJIa/ICTh HABBIKAMU CAMOCTOSATEIBLHOTO IITAHUPOBAHUS M ITPOBEACHUS YICHUIECKUX dKCTICPUMEHTOB, COBEPIIICHCTBOBATH
yMeHUsl HaOII0IaTh 32 XOJ0M IPOIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, (hopMyIupoBaTh 000OIICHUS U
BBIBOJIbI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YyIhTATOB HMCCIICIOBAHMS, COCTaBISATH OOOCHOBAaHHBIM OTUYET O MPOJCIIAHHOMN
pabore;

IpHOOPETaTh OMBIT YYCHUYECKOW HCCIEAOBATCIIBCKOM M TPOCKTHOW JEATEILHOCTH, IPOSBIATh CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a]ad, MPUMEHECHHUIO PAa3TUYHBIX METOJIOB
MTO3HAHUS.



3) paGora ¢ uHpopManHen:

OpPUEHTHPOBATHCS B Pa3IMUHbIX HCTOUHUKAX HH(POpMaAUU (HAYYHO-TIOMYJISIpHAs IUTEPATypa XUMHUUECKOIO COIEPKAHNUS,
CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHETa), aHAIM3UPOBaTh MH(DOPMALMIO Pa3IMYHBIX BUJIOB U (OPM IPEACTaBICHUS,
KPUTHUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTH;

(dbopMyIHpOBaTh 3aMPOCHl ¥ MPUMEHSITh Pa3IMYHBIE METOMBI MIPH MOUCKE M 0TOOpe MHMOpMAIU, HEOOXOAMMON IS
BBIIIOJIHEHHSI YYEOHBIX 337]a4 ONPEAEIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HKCIOJIb30BAHUA HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3NUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMy MpeAcTaBieHUs HHpopManuu (Cxembl, Trpaduku, AuarpaMMmel,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

UCIIOJb30BaTh HAy4YHbIM $3BIK B KayeCTBE CpPEJACTBAa INpU padboTe ¢ XUMHUYECKOM uHGPopManueill: NPUMEHSTH
MeXNpeaMeTHbIE (PU3NUECKre U MaTEMaTUUECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUATYpbI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH.

OByajieHUe YHHMBEPCAJbHBIMM KOMMYHUKATHUBHBIMHM 1eCTBUSIMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAae€MOW TeMbl B XOJ€ Juanora W/Wiu IUCKYCCUH, BBICKA3bIBaTh HJEH,
(bopMyIIMpoBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYIIATh C IIPE3EHTALMEN PE3YJIBTATOB IO3HABATEIBHOM IEATEIbHOCTH, TOJYYEHHBIX CAMOCTOSITENBHO UIM COBMECTHO
CO CBEPCTHUKAMM IMPHU BBINOJTHEHUM XUMHUYECKOIO 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HMCCIEIOBAHHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peaju3alih Y4eOHOro NpoeKTa U (OPMYIUPOBATH BHIBOABI IO pe3yjibTaTaM NPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTJIaCOBaHUS MO3ULUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSATENIbHO TUIAHUPOBATh U OCYIIECTBIIATh CBOKO MTO3HABATEIBHYIO JIEATEIbHOCTD, ONPEAEIIAs €€ LeNId U 3a7auH,
KOHTPOJIMPOBATh U MO MEPE HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAJIaraeMblil aJITOPUTM JAEHCTBUN NPY BHIMOJTHEHUU Y4eOHbBIX
Y UCCJIEI0BATENbCKUX 3a/1a4, BIOMpATh Hanbosee 3PPEeKTUBHBIN CIOCOO UX PEIICHUs C YUYETOM MOTYyYEHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.



HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMuUsh» OTpakaroT:

c(OpPMUPOBAHHOCTH NMPEACTABICHUIN O XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIH XUMUHU
B MO3HAHUM SIBIICHUN MPUPOJIbI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBLHON IPaMOTHOCTH,
HEOOXOIUMOMN I PEIlIeHUs MPaKTUYECKUX 3a7a4 M DKOJIOTMUYECKHM OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUU, KOTOpas BKIIOYACT: OCHOBOIOJATAIONIME MOHATUS (XUMUYECKUN DJIEMEHT,
aToM, DJICKTPOHHAsI 000JI0YKA aTOMa, MOJIEKYJa, BAJIEGHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMHUUYECKAs CBS3b, CTPYKTYpHAas
dbopmyna (pa3BépHyTast U COKpamiéHHas), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHbIN CKelleT, (PyHKIIMOHAIbHAS
rpynna, pajaukajl, U30Mepusi, U30MEPbI, TOMOJIOTHUUYECKUMN PsAJl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U a30TCOIAEpIKAIINE
COCIMHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHMS); TEOPUU U 3aKOHBI (TEOpUs
CTpPOCHMS Oprannueckux BemecTB A. M. byTiepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XMMHH;, MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUS NPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX
SABJICHUM, (DAaKTOJOTUYECKUE CBEIEHHUS O CBOMCTBAX, COCTAaBe, MOJYYCHHHM U OE30MacHOM HCIOJIb30BAHUU BAKHEHIIMX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTHUUECKOMN JAEATEILHOCTH YEIOBEKA,

c(hOPMUPOBAHHOCTh YMEHUM BBIABIATh XapaKTEpPHbIE TMPU3HAKU TIOHATUHN, YCTAHABIMBATH WX B3aUMOCBS3b,
HCMOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS IIPU OMUCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOJIH30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHON) (hOPMYJT OPraHUYECKUX BEIISCTB U YPABHEHUN XMMHUYCCKUX PEAKIIUMA, U3rOTaBINBATh MOJICITH
MOJIEKYJI OPraHMYECKUX BEIIECTB JJIS1 MIUTIOCTPALUA UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM YCTAHABJIMBATH MPUHAJJICKHOCTh U3YYEHHBIX OPTaHMYECKUX BEIIECTB IO HUX COCTaBy U
CTPOCHHUIO K OMNpPENeIEHHOMY KIIAcCy/TpyIe COeAMHEHUH (YTJI€BOIOPOBI, KUCIOPOI U a30TCOECpIKAIIUE COCIMHCHHS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUS ), 1aBaTh UM Ha3BaHMsI 110 cucteMatnyeckoit HomeHkiarype (IlUPAC), a Takke mpuBOoIUTh
TPUBHAJIbHBIE HA3BaHUS OTAEJBHBIX OPraHMYECKUX BEUIECTB (ITUJIEH, MPOIMMIIECH, AlETHICH, 3TUJICHIJIMKOJb, TJULEPHUH,
dbenon, hbopmanbaerui, aleTaabAeru, MypaBbiHask KMCJI0Ta, YKCYCHAsl KMCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAsT KUCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJITi0J103a, TIIUIKH);



c(hOpPMHPOBAHHOCTh YMEHUS ONPEACIATh BHUIABl XUMHUYECKON CBS3UM B OPTaHMYCCKHX COCAMHEHUSIX (OJUHAPHBIC U
KpaTHbIC);

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHSThH MOJIOKEHUSI TEOPUU CTPOCHHUS OpraHuyeckux BemectB A. M. BytiepoBa ais
0OBSCHEHHSI 3aBUCHUMOCTHU CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHM XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA THUITHYHBIX
Mpe/ICTaBUTENCH Pa3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIIeCTB (METaH, dTaH, ATHJIEH, MPOIWJICH, alleTuiaeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH3051, METaHOJ, STaHOJI, ATHJICHIJINKOJIb, TIIUIEPUH, (PEHOJI, alleTalIbJIETHI, MypaBbUHAS U YKCYCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmall, eJUTI0103a, aMUHOYKCYCHAsI KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKIYy HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapAKTEPU30BaTh UCTOUYHUKHU YIJIEBOJOPOJAHOTO CHIPhSl (HEPTh, MPUPOAHBIN Ta3, YroJib),
CIOCOOBI X TIEPEPAOOTKHU U MPAKTUUECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKU;

c(hOPMHUPOBAHHOCTh YMEHUMN MPOBOJUTH BBIUYMCICHUS MO XMUMHYECKUM YypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBa
MCXOJTHOTO BEIECTBA WM MPOAYKTa PEaKIuu 10 U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WU
MPOJIYKTOB PEAKLUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIAJETh CUCTEMOW 3HaHU 00 OCHOBHBIX METOJIaX HAYYHOT'O MO3HAHMSI, UCIIOJIb3yEMbIX B
XUMUU TPU HM3YYCHUH BEIIECTB M XHMHUYECKUX SIBICHHUH (HAOMIOeHNe, W3MEpPEHUEe, JKCIEPUMEHT, MOJCIUPOBAHUE),
HCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IJIs IPUHSTHUS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYallUAX, CBSI3aHHBIX C
BEIIIECTBAMU U MX MPUMEHEHHUEM;

c(OPMUPOBAHHOCTh YMEHHUI COOMIOAaTh MpaBWIIa I[OJIb30BAHUSA XUMHUYECKON mocyAod U J1abopaTOpHBIM
o0opyoBaHUEM, a TaKXke IMpaBuia OOpalieHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBIIOJHEHUIO
1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBITIOJHATh XUMUYECKHA SKCIIEPUMEHT (MIPEBPAIICHUS OPraHUYECKUX
BEILIECTB MPU HArpEeBaHUM, MOJYyYEHUE STUJIEHA U U3yUYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKI[MU OPraHUYECKUX BEIIECTB,
JeHaTypanus 0e’IKoB IPU HArpEBaHUHU, IBETHHIE PEAKIIMU OEJIKOB) B COOTBETCTBHUHM C MPABUIIAMU TEXHUKU O€30MaCHOCTH MpHU
oOpaIeHny ¢ BEMIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAaHUEM, MPEACTABIATh PE3yJbTaThl XUMHUUECKOTO SKCIEPUMEHTA B
(dbopme 3anucu ypaBHEHH COOTBETCTBYIONIUX PEAKIM 1 OPMYIUPOBATH BEIBOIBI HA OCHOBE 3TUX PE3YyJIbTATOB;



c(hOPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIM3MPOBATH XHUMHYECKYI0 HH(GOPMAIHIO, TMOJy4aeMyl0 W3 Pa3HbBIX
MCTOYHHUKOB (CpeAcTBa MaccoBoi nHpopManuu, UHTEpHET U Ipyrux);

c(hOpPMHUPOBAHHOCTh YMEHUN COONIIOAATH MpPaBUJIA DKOJIOTHMUECKH I€JIeCO00pa3HOro MoBeAeHUsI B ObITY M TPYAOBOU
JESTETPHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHON CPEIbI, 0CO3HABATH OMACHOCTH BO3JICUCTBUS
Ha KUBBIC OPTAaHU3MBI ONPEACIEHHBIX OPTAHNYECKUX BEIIECTB, MMOHUMAs cMbIc moka3atens [1JIK, mosicHsaTs Ha mpuMepax
CIIOCOOBI YMEHBIIIEHUS U TTPEAOTBPAICHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTAaHU3M YCIIOBEKA;

JUTs1 00YYAIOIIUXCS C OTPAHUYECHHBIMHU BO3MOKHOCTSIMU 3/IOPOBbSI: YMEHHE IPUMEHSThH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHUN;

JUISL CIIETIBIX U CJIAa0OBUAIIMX OOYYAIOUIMXCS: YMEHUE UCMOJb30BaTh Pelibe()HO-TOUCUHYIO cUCcTeMy oOo3HaueHui JI.
Bpaitns nns 3anucu xuMudeckux Gopmy.



3. TemaTuueckoe IIAHUPOBAHHUE C YKA3AHUEM KOJIUYECTBA AKAACMUYECCKUX YaC0B, OTBOAUMBIX HAa OCBOCHUE KaXKI0# TeMbl yqeﬁnoro

nmpeamMmera, yqe6H0r0 Kypca (B TOM 4YHCJIEC BHeypoqﬂoﬁ }IeHTeJILHOCTI/I), yqeﬁnoro MOAYJIAA 1 BO3MOYKHOCTH UCIIOJIB30BaAHUA 110 3TOM

TeMe JIeKTPOHHBIX (HM(POBbIX) 00pa3oBaTEIbLHbIX PECYPCOB

KoumnuectBo yacos DJIeKTPOHHbIE Mertoasl, ¢popmsbl,
HaunmenoBanmue
Ne (undposbie) npueMbl padoThI ¢
pa3esioB H TeM Kourpoabuble IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE yueTom
NporpaMmmasl padoThbI padoThbI
pecypchl NMPOrpamMmbl
BOCIIMTAHUS
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[IpenmeT opranuyeckoit PaGora B rpynmax.
xumuu. Teopust cTpoeHus PazButne
11 OpPTraHUYECKUX 3 bubmorexa HOK KOMMYHHKATHBHBIX
' p . https://m.edso0o.ru/7f41837c y“
coenuHeHuit A. M. YMEHHH
byrneposa
Wroro mo paszneny 3
Pazpnen 2. Yraesompopoabst
Buonuoreka ]_IOK Hcropuyeckas cripaBka.
21 Ilpenensie 2 https://m.edsoo.ru/7f41837c Ynrarensckast
YTJIEBOJOPOIbI — aJTKAHbI
IrpaMOTHOCTb
Henpenenbubie bu6nuoreka [IOK Vpok-koHpepeHus
2.2 YIIIEBOJOPOABI: AJIKEHBI, 6 1 https://m.edsoo.ru/7f41837c
QJKa/IMEHBI, ATKUHBI
but6mmoreka [IOK Hcropudeckast cripaBka.
23 Apomarnueckue 2 https://m.edsoo.ru/7f41837c YuraTenbckas
YTJIEBOIOPOIBI

rpaMOTHOCTb
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[IpupoaHbIE HCTOYHUKHU

2.4 JIEBOIOPOJOB M UX 3 1 bubanorexa IIOK
| e . https://m.edso00.ru/7f41837c
nepepadoTka
Hroro mo pazaeny 13

Pasznea 3. Kuciiopoacoaepxammue o

PraHn4eCKue CoOCIMHCHUA

bubnmoreka [JOK Pewenne 3ana4 Ha
3.1 Cruptel. denon 3 https://m.edsoo.ru/7f41837c CCTBCHHOHAYYHYIO
rPaMOTHOCTb
Anpneruapl. KapOoHOBBIC bu6nuoreka [IOK
3.2 KHUCJIOTEI. CIIOJKHBIE 7 https://m.edsoo.ru/7f41837c
3¢upbl
bu6mmoreka [IOK DKCIEPUMEHTAPHYM
3.3 Yriesoasl 3 1 https://m.edso0.ru/7f41837¢
Wroro mo paszneny 13

Pa3nea 4. Aszorcogepskamue OpraHu4ecKue coeJHHeHHA

41 AMUHBI. AMUHOKHCIIOTBHI.
' Benku

Hroro no pasneny

3

3

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

Pemenue 3agau Ha

51 [Tnactmaccer. Kayuyku. ) bubnnorexa [JOK CCTBEHHOHAYYHYIO
' Bosokna https://m.edsoo.ru/7f41837¢c IPaMOTHOCTb
Hroro mo pazneny 2
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bubnuoteka LIOK
https://m.edsoo.ru/7f41837c

Dkcrep

Pabora ¢ TeKCTOM.
YuraTenbckas
rPaMOTHOCTh

Pemenue 3ama4 Ha
€CTBEHHOHAYYHYIO
TPaMOTHOCTh



https://m.edsoo.ru/7f41837c

Ipuioxenue

IToypouHoe IuIaHUPOBaHME

KoimuecTBo yacos MeTtoanbl,
DJIeKTPOHHbIE
Ne Jlata uudposbie (bopMmbI, MpueMbI
w/n Tema ypoka Beero Kourpoubnbie IIpakTHyeckue H3yYeHHs | 00pa3OBATENbHEIe padoTeI ¢
padoThbI padoThbI pecypeb y4eToM
NPOrpamMMsbl
BOCIIUTAHHUS
[Ipenmer opranndeckoin bubnnorexka HOK
XHMUH, ¢€ https://m.edso0.ru/7f41837¢
1 BO3HHUKHOBEHUE, 1
pa3BUTHE U 3HAUCHUE
Teopus crpoenus bubnnorexka HOK
OpraHUYECKUX https://m.edsoo.ru/7f41837c
2 coennHeHnit A. M. 1
byrneposa, eé
OCHOBHBIE TOJIOKECHHUS
[IpencraBnenue o bubnmnorexka HOK Pabora B rpynmnax.
KJaccuukanum https://m.edsoo.ru/7f41837c | Pa3zsurtue
OpraHMYECKUX BEIIECTB. KOMMYHHUKATHUBHBIX
3 Homenkmnatypa 1 yYMEHU#
(cuctemarnueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEIIECTB
AJIKaHBI: COCTaB B but6mmoreka [IOK
4 CTpOEHHUE, 1 https://m.edsoo.ru/7f41837c

TOMOJIOTUYECKHUI paa
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Meran u 3Tad —

bu6nuoreka [IOK

5 npocTeiiimune https://m.edsoo.ru/7f41837c
MPEJICTAaBUTENIN ATKAHOB
AJIKEHBI: COCTaB U Bubmuorexa IIOK
6 CTpOeHHE, CBOICTBA https://m.edsoo.ru/7f41837c
OTUJICH U TPOIUIIEH — bubnmoreka [JOK
7 npocTeiimune https://m.edsoo0.ru/7f41837c
MPEICTABUTENH AJIKCHOB
[TpakTrueckas pabota bubnmnoreka HOK
8 Ne 1. «Ilonyuenne https://m.edsoo.ru/7f41837c
STUJICHA M U3YUYCHUE €T0
CBOWCTB»
Ankanuensl. byranuen- bu6nunoreka [IOK
1,3 u meTunOyraguen- https://m.edso00.ru/7f41837c
9 1,3. [Tonyuyenue
CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI
AJKHWHEL COCTaB B bu6nuoreka [IOK
0COOEHHOCTH CTPOCHMS, https://m.edso00.ru/7f41837c
TOMOJIOTUYECKHH Pl
10
AneruiieH —
MPOCTEUIIIHI
MIPEICTaBUTENH ATKUHOB
Brrunciaenus mo bu6nuoreka [IOK
11 YPaBHEHHUIO https://m.edsoo.ru/7f41837c

XUMUYECKON pEeaKnn
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12

ApeHbI: OEH301 1
TOIyOJ1. TOKCHYHOCTb
apeHOB

bu6nuoreka LIOK
https://m.edsoo.ru/7f41837c

13

I"'eneTnueckas CBA3b
YIJIEBOAOPOJOB,
MIPUHAJICKAIINUX K
Pa3IMYHBIM KJlaccam

bubnuoreka LIOK
https://m.edsoo.ru/7f41837c

14

IIpupoaHbIe CTOYHUKHU
YIJIEBOIOPOOB:
IIPUPOJHBIN ra3 u
MOITYTHBIE HETSHBIE
rasbl, HeQTh U
IIPOAYKTHI €€
nepepaboTKu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Hcropuueckas

CIpaBKa

15

16

[IpupoHbIE HCTOYHHUKHU
YIJIEBOAOPOAOB!
IIPUPOJIHBIN ra3 u
HOIyTHBIE HEPTSHbIE
rassl, HepTh U
IIPOIYKTHI €€
nepepadboTKu
KonrtponbHas pabora no
paszeny
«YTIeBOJOpPOIBI»

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmmorexa [JOK
https://m.edso0.ru/7f41837c

Ypoxk-koH(pepeHnns

17

IIpenenbHbIe
OJIHOATOMHBIE CITUPTBHI:
METAHOJ U 3TaHOJI.
Bonopoanas cBs3b

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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MHOroaTroMHEIE bubmnorexa [JOK Pa6ota B rpynmax
18 CIIUPTBI: STUJIICHTIIUKOJIb https://m.edsoo.ru/7f41837c

U TJIULEPUH

®DeHo: CTpoCHUE bubnmoreka [JOK
19 MOJICKYJIbI, PU3UUECKUE https://m.edsoo0.ru/7f41837c

U XUMHUYECKHE

CBOIICTBa, IPUMEHEHHE

Anbaeruupl: bubnnoreka IIOK
20 dopmanbaerus u https://m.edsoo.ru/7f41837c

aneTanbaerusl. AleToH

OnHOOCHOBHBIE bubnuoreka [JOK YPOK -IpaKTHKYM
21 NpeeNIbHbIE https://m.edsoo.ru/7f41837c

KapOOHOBBIC KUCIIOTHI:

MypaBbHUHAS U YKCYCHAasI

[IpakTrueckas pabota bubnmnoreka HOK
29 Ne 2. «CBoiicTBa https://m.edsoo.ru/7f41837c

pacTBOpa YKCyCHOI

KHCIIOTBD»

CreapuHoBas u bubnmnoreka [JOK

OJICMHOBAs KUCJIOTHI, https://m.edsoo.ru/7f41837c
23 KaK MpPeJCTaBUTEIN

BBICIINX KapOOHOBBIX

KHCJIOT

Mpli1a Kak coJIu Bubnuoteka ]_[OK Pemenne 3amay Ha

BBICIINX KapOOHOBBIX https://m.eds00.ru/7f41837c |~ CCTBCHHOHAYHHYIO
24 rpaMOTHOCTb

KHCJIOT, UX MOIOIIEe
JNEUCTBUE
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CrnosxHbIe 3(DUPBI KaK bubnmoreka [JOK
MPOU3BOIHBIE https://m.edsoo.ru/7f41837c
25 KapOOHOBBIX KHUCJIOT.
['uaponu3 CIoKHBIX
3¢hupoB
XKupsr: ruaposus, bubimoreka [IOK OKCIepUMEHTAPHYM
26 IIPUMEHEHNE, https://m.edsoo.ru/7f41837c
Ouostornueckas poib
KUPOB
VraeBobl: cocTas, bu6mmoreka [IOK PaGora ¢ TekcToM.
KJIaCCH(PUKAITHUS. https://m.edsoo.ru/7f41837c YyraTepeKast
97 Baxneiimme IPaMOTHOCTb
MIPEACTABUTEIH:
[II0K03a, PPYKTO3a,
caxaposa
Kpaxman u nemiosios3a bubmuotexa [JOK Pemmenne 3a1a4 Ha
28 KaK MPUPOIHBIC https://m.edsoo.ru/7f41837c CCTBCHHOHAYYHYIO
HOHHMepBI IrpaMOTHOCTb
KonTponbhas pabota no bubnmnoreka [JOK
paszueiny https://m.edso0.ru/7f41837c
29 «Kucnopoaconepxkaniue
OpTaHHYECKHE
COCTUHEHUS)
g A ena L s imesso nTESTe
AHWJIHH e :
AMUHOKHUCIIOTHI KaK bubmmorexa [JOK
31 amQoTepHbIe https://m.edsoo.ru/7f41837c

OpTraHHU4YCCKUC
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COEIMHEHNS, X
OHOJIOTUYECKOE
sgaueHue. [lenTuabl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUSA

bubnuoreka LIOK
https://m.edsoo.ru/7f41837c

33

34

OCHOBHBIC TTOHATHS
XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH

OcHOBHBIE METOBI
CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHU.
[ImacTmaccel, KaydykH,
BOJIOKHA

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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