AHHOTAIUA K padoyeil mporpamMMe 1o XuMHHu
10-11 kuacc (0a30BbIii YPOBEHbD)

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHOM MPOrpaMMBbI CPEIHErO
obmero oOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanrbHOM TrOCyIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojnaBaHus y4eOHOTO IMpeaMera
«Xumuss» B 0o0pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit dDexepainuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OO01ee 4uCIIO 4acoB, OTBEIEHHBIX ISl MU3YYCHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).

Coaepxxanue o0yueHust
Oprannyeckass XuMus

1. Teopernueckre OCHOBBI OPTraHUYECKON XUMUHI

2. YTJIeBOJIOPOIbI

3. Kucnopozacoaeprxamiyue opraHu4eckue CoeTnHEHUS

4. BBICOKOMOJEKYISPHBIE COSTUHEHUS
11 KJTACC

OOmasi ¥ HeOpraHm4yeckKass XuMusi

1. Teopernueckue OCHOBBI XUMHH

2. Heopranuueckast xumust

3. Xumws 1 KU3Hb

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IPOrpaMMBbl 110 XMMHMHU HA 0230BOM YPOBHe
cpeaHero odmero o0pazoBaHust

JInyHOCTHBIE PE3YNIBTATHI
®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3ybTaTaM OCBOCHUS O0yYarOIIMMUCS MPOrpaMm
cpeaHero obmero obpazoBaHMs (JIMYHOCTHBIM, METalpeAMETHbIM M IpeaMmeTHbM). HayuHo-
METOJIUYECKOW OCHOBOM i pa3pabOTKM IUIAHHPYEMBIX pPEe3yJbTaTOB OCBOEHUS IPOrpaMM
CpeaHero o0I1ero o0pa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.
B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS TMpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero obpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISIONINE!
OCO3HaHWE OOYYAIOMIMMHUCS POCCUUCKOW TPAKTAHCKOW UIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;
HaJIMYMe MOTUBAIMH K 00yUEHHIO;
L[EJICHAIIPaBIICHHOE pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE KIIHOYEBBIX
LEHHOCTEW M UCTOPUUECKUX TPATUIUNA 0a30BOM HAyKU XMMUHU;
TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIMXcs pYKOBOJICTBOBATHCA B CBOEH JEATEIbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XHMMHMUYECKOTO
obOpa3zoBaHus;
HaJIMYue MPaBOCO3HAHMS SKOJIOTMUECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh L€ M CTPOUTH
’KU3HEHHbBIE TUIAHBI.
JInuHOCTHBIE pe3yNbTaThl OCBOEHUS IMpenMeTa «XUMHS» JTOCTUTaloTCs B €JUHCTBE y4eOHOH U
BOCIIMTATEIbHON JESITEIBHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKHUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH M HJealaMd POCCHUHCKOrO TIpa)KIaHCKOro OOIIecTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M MpPaBUJIAMU MOBEICHHS, CHOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUs, CAMOPAa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYarOIIHUXCS.



JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeIMeTa «XUMHUD» OTPAXKalOT CHOPMUPOBAHHOCTH OMBITA
MO3HABATEJILHON U MPAKTHUYECKON IESATeIbHOCTH OOYYaroIIMXCs [0 peaju3alud MPUHSITHIX B
o0LIeCTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH!

1) rpaxx1aHCKOTrO BOCIIUTAHUSA:

OCO3HAHMs OOYYAIOIIMMUCS CBOMX KOHCTUTYIMOHHBIX TpaB MU OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

IIPEJICTaBJICHUS O COLMAIbHBIX HOPMAaX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOW HESATEIBHOCTH IPH CO3JAaHUM YYEOHBIX IPOEKTOB,
peneHnH y4eOHBIX M IMO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;
CHOCOOHOCTH TMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTHX MpU
aHaJM3e Pa3IMYHbIX BUJIOB YUE€OHOH NEATEIHLHOCTH;

2) NaTpUOTHUYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOILLIEHUS K ICTOPUYECKOMY U HAyYHOMY HaCJIEJUI0 OT€YECTBEHHON XUMMH;
YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS XMMHU,
OCO3HAaHHSA TOro, 4YTO JIOCTH)KEHUS HAyKM €CThb pe3ylbTaT JJIMTENbHBIX HaO0JI0/ICHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YYE€HBIX U IPAKTHKOB;
MHTEpeca M MO3HABATEIbHBIX MOTHUBOB B IMOJYUYEHUHU U MOCIEIYIOIIEM aHaIu3e HHPOPMAIUH O
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYyallUM, CBSI3aHHBIE C XMMUYECKUMH SIBJICHUSMHU, U NPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
FOTOBHOCTH OIIEHMBAaThb CBOE TIOBEJEHHUE M IIOCTYIIKM CBOMX TOBapuIled C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popmupoBaHUS KYIBTYPHI 310POBbS:

NOHMMAaHUSA LIEHHOCTEH 3J0poBOro M 0Oe3omacHOro oOpa3za KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
coOJTr0IeHMST TIPaBUJT 0€30MaCHOTO OOPAIIEHUS C BEIIECTBAMU B OBITY, TOBCETHEBHON KU3HU U B
TPYZAOBOH AESITEIBHOCTH;

NOHUMAaHMS LIEHHOCTH MPaBUJ MHIMBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30IacHOrO MOBEIECHUS B
CUTYaLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHMsI TMOCIEACTBUM W HENpHUATHS BpeIHBbIX MpHUBBIYEK (YMOTpeOJeHUs alkorouis,
HapKOTHUKOB, KYpEHHUS);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEJOBATEIbCKOM  JEesATEeIbHOCTH,
00I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBHOCTH;

YCTAHOBKH Ha aKTMBHOE Y4aCTHE B PEIICHUH MPAKTUYECKHX 3a/1a4 COLMaIbHON HAIIPaBICHHOCTH
(B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4YeHHIO Ipodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha OCHOBE
NPUMEHEHHS IPEMETHBIX 3HAHUH T10 XUMUH;

YBa)XEHHUS K TPYY, JIOASM TpyJla ¥ pe3yibTaTaM TPYAOBOl 1eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYAJIbHON TPaeKTOPUH OOpa3oBaHWs, OyayIien
npodeccuu u peanu3alun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHN K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) DKOJIOTHYECKOTO BOCITUTAHUS:

HKOJIOTMYECKH 1€IeCO00Pa3HOr0 OTHOUIEHUS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHHUS KU3HU
Ha 3eMiie;

NOHMMaHMs TJO00ATBHOIO XapakTepa OSKOJOTMUYECKUX MpoOieM, BIUSHHS HKOHOMHYECKHX
IPOIIECCOB HAa COCTOSIHUE MPHUPOJHOM M COIMAIBHON Cpelbl; OCO3HAHUS HEOO0XOAWMOCTH
UCIIONIb30BAaHUSl  JIOCTMKEHUM  XMMHMHM Il PELIEHUS  BONPOCOB  PALMOHAIBHOTO
IIPUPOIONOIB30BaAHUS;

AKTUBHOT'O HENPUATUS JEHCTBUM, NPUHOCALIMX BPEI OKPYKAIOLIEH IMPUPOAHOU Cpene, yMEHUs



IPOTHO3UPOBATh HEOIATONPUATHBIC YKOJIOTHUECKUE TIOCIIECTBUS NPEANIPUHUMACMBIX JIeHCTBUN
U IIPEOTBpAIIaTh UX;

HAJIUYUS PA3BUTOTO SKOJOTHMYECKOrO  MBIIUICHUS, HKOJOTMYECKON KYJIbTYpbl, OIbBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMANIBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTU HAY4YHOI'O IIO3HAHMSL:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAYK{ ¥ 00ILIIECTBEHHOW PAKTUKU;

NOHMMaHHUA CHeuu(UKd XUMHHM KaKk HayKH, OCO3HaHuUs €€ poiau B (OPMHPOBAHUHU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUs 00 OKpYy)KarolieM
MHUpE KaK O €AMHCTBE MPHUPOABI M 4YEJIOBEKa, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEpPHOCTEU U
peleHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B O0COOOM 3HAYUMOCTH XHUMHUHU JUIsl COBPEMEHHOW NMBWIM3ALMMU: B €€
TYMaHUCTUYECKOW HAIIPaBJIIEHHOCTH M Ba)XKHON pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHajbHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBH YCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHO! IPaMOTHOCTHU: NOHUMAHHUS CYILIHOCTH METO/I0B [T03HAHUS, UCIIOJIb3YEMbBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJb30BaTh MOJydyaeMble 3HAHUS [UIS aHalu3a |
00BsICHEHUS SBJICHUI OKPYKAIOLIEro MUpa U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS JIeaTh
000CHOBaHHbIE 3aKIIOYEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMUXCS JAHHBIX C LEIbI0
MIOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XMMHUECKUE 3HAHUS JJIs pelIeHus IpoldiieM B
peabHBIX JKU3HEHHBIX CHTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIe10BAaTENIbCKON AESITEIbHOCTH;

TOTOBHOCTHU U CTIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPA30BaHUIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTAMU;
WHTEpeca K 0COOEHHOCTSIM TPyJa B pa3IudHbIX chepax mpodhecCuoHaTbHOU eATeTbHOCTH.
METAIIPE/IMETHBIE PE3VJIBTATBI

MeranpeameTHble pe3yibTaThl OCBOSHHs yU4e€OHOTo mnpenMeTa «XHMHsS» Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHUs BKIIOYAOT:

3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI  OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MexTpeIMETHBIC) OOLIICHAYYHBIC TIOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIECTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, CCIIeIOBaHNe, HAaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);
YHUBEpCaJbHblE YueOHbIE JeiicTBUA (TO3HABaTeNbHbIE, KOMMYHUKATHUBHBIC, PETYISTHBHBIC),
oOecneunBaromue GopMupoBaHue QYHKIMOHATBLHON I'PAMOTHOCTH U COLIMATBHON KOMITETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEeXIUCHUTIIINHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JEWCTBUS B I103HABATEIbHOU U
COLMAJIBHON MPAKTHUKE.

MertamnpeMeTHble  pe3yibTaThl  OTPAXKAIOT  OBJIAJCHME  YHUBEPCAIbHBIMM  y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U PETYJISATUBHBIMHU JICHCTBHUSIMH.

OBnazeHre yHUBEpPCAIbHBIMU Y4EOHBIMH IT03HABATEIbHBIMU JCHCTBUSIMMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENNbHO ~ (OPMYJHMPOBATH M aKTyaJU3upoBaThb MpoOiIeMy, BCECTOpOHHE &
paccMaTpuBaTh;

OTIpeNeNATh LETH ACATEIbHOCTH, 33aJaBasi HapaMeTpbl U KPUTEPHH MX JOCTH)KEHUS, COOTHOCHUTH
Pe3yAbTATHI ACSITEIBHOCTH C TIOCTABICHHBIMH LIEISAMU;



UCMOJIb30BaTh ITIPU OCBOCHHMU 3HAHMM MPHUEMBI JIOTMUECKOTO MBIIUIEHUS — BBLAEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHABIMBaThb MUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS J11 OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU(UKAIIUHN BEIIECTB U XUMUUECKUX PEAKIIN;
YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTMUYECKHE paCCYXICHHs (MHAYKTHBHbBIC, JI€AYKTUBHBIC, 110 AHAJIOTUHU), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMAaTPUBAEMBIX SIBICHUSIX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IOPUMEHATh B IpOLIECCe I03HAHMS, MCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;
(bopMynMpoBaTh LETN U 337ja4d UCCIIEJOBAHUS, UCII0JIb30BaTh IOCTABIEHHBIE M CAMOCTOSTEIbHO
cOpMyIMpPOBaHHBIE BOIPOCHl B KAayeCTBE WHCTPYMEHTa IIO3HAHUS U OCHOBBI JJIS
(opMHUpPOBaHUS TMIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHWUSA W IPOBEJCHHUS  YUEHMUECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GOpMyIupoBaTh OOOOMIEHHS W BBIBOJIBI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIIE0BATEIbCKON U MPOEKTHOW JEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOMCKY METOJOB PEIICHMs MPaKTHYECKUX
3a/1a4, MPUMEHEHHIO Pa3JIMYHbIX METO/I0B IIO3HAHMS.

3) pabota ¢ upopmarueit:

OpPUEHTUPOBAThCSA B Pa3IMYHbIX HCTOYHHMKAX MHGOpMaluu (Hay4yHO-TIOMYJspHas JUTepaTypa
XMMHUYECKOTO COJIep’KaHMs, CIpaBOYHbIE MocoOus, pecypchl HTepHera), aHanM3MpoOBaTh
MH(GOPMALIMIO PA3JIMYHBIX BHUJIOB U (OpPM MpPEACTABICHUS, KPUTUYECKH OIIEHMBAaTh €&
JIOCTOBEPHOCTH Y HENIPOTUBOPEUNBOCTD;

(dopMynMpoBaTh 3ampochl M IMPUMEHATh pazIUYHble METOAbl MNpU IOUCKE M O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3a71ay ONpeeIEHHOTO THIIa;
npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
Pa3IUYHBIX IOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY TMpeACTaBIEHUS HHPOpPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

MCIIOJIb30BaTh HAyYHBIN SI3bIK B KaUECTBE CPEJCTBA IMpH paboTe ¢ XMMHUYECKON MHpopManueil:
NPUMEHSTh MEeXIpeaMeTHbIe ((pU3nueckrue U MaTeMaTU4YecKue) 3HaKU U CUMBOJIBI, (DOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU JIEHCTBUSAMU:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYKJaeMOW TeMbl B XOJ€ JUaliora W/WIN JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNaThb C TMpe3eHTaluedl pe3yibTaTOB IO3HABATENbHON JAESITEIbHOCTH, IOTYyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekta ¥ (OpMYIMpPOBaTh BBIBOJBI 10 pPE3yJbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.
OBnazneHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUSAMU:

CaMOCTOSITEJIbHO IIJJAHUPOBaTh M OCYLIECTBIATh CBOK I103HABATEIbHYIO JAEATEIbHOCTb,



ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMplii alropuT™M JEUCTBUN NPU BHINOJHEHUHM Y4e€OHBIX M HCCIENOBATENbCKUX 3ajad,
BEIOHMpaTh HanOomee YPHEKTUBHBIN CIIOCOO WX PEIICHUS ¢ yY4ETOM MOTyYeHUsS] HOBBIX 3HAHUH O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.
I[TPEJMETHBIE PE3YJIbTATHI

10 KJITACC

[IpeameTHbIEe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPaXKaIoT:
c(OpPMUPOBAHHOCTh TMPEJICTABICHUA O XHWMHUYECKOW COCTaBIISIIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJIU XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW [UIsl peIIeHuUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BIIQJICHUE CHCTEMOW XMUMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE TMOHSTHUS
(XMMUYECKUIl JJIEMEHT, aToOM, OJJIEKTPOHHAas O0O0JI0YKa aToMa, MOJIEKyNa, BaJleHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, XUMHUYECKash CBs3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpaiéHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEJeT,
GyHKUMOHATbHAS TPYINa, paJuKal, W30MEpHsi, U30MEpPbl, TOMOJOTUYECKUM Psi, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAIINe COSAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PCHUECKUE 3HAHMUS, JIEKAIlUe B OCHOBE MOHMMAaHUS
NPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€301MaCHOM HCIIOJIb30BAaHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKOMN JESATENbHOCTU YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHIl BBISBISATH XapaKTepHbIE NMPU3HAKU TMOHSATHH, yCTaHABIMBATh WX
B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLME MOHATUS MPHU ONMKUCAHUMU COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIB30BAaTh XUMHUYECKYIO CHMBOJUKY IS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OPMYNl OPraHUYECKUX BEIECTB
Y YpaBHEHUN XMMHYECKUX PEaKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M IPOCTPAHCTBEHHOTO CTPOEHHS;

c(OpMUPOBAHHOCTh yMEHUU YCTAaHABIWBATh MPHUHAAJICKHOCTh HM3YUYEHHBIX OPTaHHMUYECKUX
BEIIECTB 10 HX COCTaBYy W CTPOEHHUIO K ONpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrieBoopoapl, KHUCIOPOJ M a30TCOJAEpXkAIINe COCAMHEHHUS, BBICOKOMOJICKYIISIPHBIE
COeIUHEHUs), JaBaTh MM Ha3BaHUsA MO cucreMaTnueckoir HoMeHknatype (IUPAC), a Ttakxe
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICIBHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOIMJIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHON, (OopManbAeTHA, aleTaabIeTui, MypaBbUHAs
KHCJIOTA, YKCYCHas KHCIJIOTa, OJIEMHOBAs KHUCIIOTa, CTEapUHOBAs KHCIIOTA, TIII0K03a, PpyKTO3a,
KpaxmaJ, eJITI0103a, TJIULHH);

c(OPMUPOBAHHOCTh yYMEHHsI OMNPEAENSATh BHIbI XUMHUYECKOM CBS3M B OPraHHYECKHUX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSTD TMOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKUX BEIIECTB
A. M. bytnepoBa st 00BsSICHEHHsI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT WX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBMUYECKHUE M XUMUYECKUE
CBOMCTBAa THUIUYHBIX MPEICTABUTENIEH PA3IMYHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB (METaH,
9TaH, ATWIEH, MPONWICH, aleTwieH, OyramueH-1,3, merwnOyraaues-1,3, OeH305, MeTaHOI,
ATAHOJ, ITHICHTIUKOJNb, TIUIEPUH, (PEHO, aleTanbAerua, MypaBbiuHAs U YKCYCHasl KHCIIOTHI,
[JII0K03a, Kpaxmaj, IeJUII0J03a, aMMHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh T'€HETUUYECKYIO
CBSI3b MEXJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMUMHYECKUX PEAKLUM C UCTIOJIb30BaHUEM

CTPYKTYPHBIX (popmyiT;



c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTb HCTOYHUKHU YIJIEBOJOPOJHOIO ChIpbsi (HEPTSH,
HOPUPOIHBII ra3, yroip), cocoObl UX NEpepadOTKU U MPAKTHUECKOE NPUMEHEHHE MPOYKTOB
nepepadoTKy;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHUS 10 XUMHYECKHM ypaBHEHHSM (Macchl,
00bEMa, KOJIMYECTBA MCXOJIHOIO BEIIECTBA WM IMPOAYKTAa pEeakUUH IO HM3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXOHBIX BEILECTB WK IPOAYKTOB PEAKIINH);
c(OpPMUPOBAHHOCTh YMEHHUH BIAJIETh CUCTEMON 3HAHWUU OO0 OCHOBHBIX METOJaX HAyYHOTO
IIO3HAHMSI, MCIOJIb3YyEMbIX B XUMHUHM IPU M3y4YCHHM BEUIECTB M XHMHMYECKUX SBICHUU
(HaOmoeHue, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSATHS PEILIECHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUN COONIONAaTh NpaBUiIa I0JIb30BAHMS XUMHUYECKOW MOCyAod u
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

cOPMHUPOBAHHOCTh YMEHUH IUIAHUPOBaTb M BBIIOJHATH XUMHUYECKHI  3KCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYECHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JEeHaTypauusi O€JIKOB IpuU
HarpeBaHUU, 1IBETHbIE PEAaKLUU OEJIKOB) B COOTBETCTBUU C NMpaBWJIAMHU TEXHHKH 0€30MacCHOCTH
npu oOpalieHNH C BEIIECTBAMU M JIAOOPATOPHBIM O0OpPYIOBAaHHUEM, IPEICTABIATh PE3yJIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GopMyIMpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTHYECKH AaHAJIM3UPOBATh XHUMHUYECKYI0 HH(OpPMAIHIO,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);
c(OpPMHPOBAHHOCTh YMEHHUH COOJIOATh MTPAaBHiIa SKOJIOTUYECKH LIEIeCO00pa3HOT0 MOBEICHUS B
ObITY M TPYAOBOW JESATEIBHOCTH B LEJAX COXPAHEHHUS CBOETO 3/I0pOBbsl M OKpY’Karolleu
IIPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha KMBbIE OPraHU3MbI ONPEIEIEHHBIX
OpPraHMYeCKHX BEIIeCTB, MOHMMAas cMbici mnokaszarens I1JIK, moscHATe Ha nmpumepax crocoObl
YMEHBLIEHUS U NIPEAOTBPALICHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEII0BEKa;

JUIst 00y4aroUMXcs ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbSI: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUI;

JUISL CJENbIX W CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHUE HCIIONb30BaTh pPelibe(HO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:
c(OpPMUPOBAHHOCTh TPEACTABIECHUI: O XMMHYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJTU XUMHH B TO3HAHUU SIBJICHUN MPUPOJBI, B (GOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW I perIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIAICHUC CI/ICTCMOﬁ XUMHUYCCKUX 3HaHI/II\/'I, KOTOpafl BKJIHOYACT. OCHOBOIIOJIATAOIINEC ITOHATUA
(XMMHYECKUI 2JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTPOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJ'ISIpHBII\/’I O6’LéM, BaJICHTHOCTD, BJ'IGKTpOOTpI/IHaTeHBHOCTB, CTCIICHb OKUCJICHUA,
XUMUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOAHAs), KpHUCTAJIMYECKas
pemérka, THUMObl XUMHYECKUX  pEaKIMil, pacTBOp, DJIEKTPOJIUTHL,  HEIIEKTPOIUTHI,
ANIEKTPOJIUTHYECKAS JTUCCOIMAINS, OKHCIUTENh, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKON
peaklMy, XHUMHYECKOE pAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUsl BJIEKTPOJIUTUYECKOU
auccouuranuu, nepuoandeckuii 3akoH J[. M. MenaeneeBa, 3aK0OH COXpaHEHHs] MACChl BEILECTB,
3aKOH COXPAHEHHUs M IPEBpAIllEHUs 3HEPTUH NPU XUMHUYECKMX PEaKLHAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PCHUECKHE 3HAHHUS, JEKAIUe B OCHOBE TMOHHUMAaHUS
HpI/I‘-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJIGHPIP'I, (I)aKTOJIOFI/I‘-ICCKI/Ie CBCIACHUS O CBOﬁCTBaX,
COCTaBe, TMOJYYCHHH W O€301aCHOM HCITOJIb30BAaHWU BAKHEUIINX HEOPTaHUYECKUX BEIICCTB B



OBITY M IPAKTHYECKON JEATEIbHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTepPHbIC MPHU3HAKH TOHSATHHA, YCTaHABIMBATH HMX
B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIME IOHATHS IPU OMNHCAHUM HEOPraHWYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY JUISI COCTaBJICHUS (HhOpMyIT
BEUIECTB M YPABHEHMM XMMMUYECKUX peakiuil, cucremarnyeckyro HomeHkaatypy (IUPAC) u
TPUBHAJIbHBIC HA3BAHUS OTJIEIbHBIX HEOPraHUYECKUX BEUIeCTB (yrapHbIN ra3, YIJIEKHCIBIH ras,
aMMHuak, rauéHasi U3BECTh, Heral€Has U3BeCTb, IUThEBAs COJa, IUPUT U APYyTue);
c(OPMHPOBAHHOCTh yYMEHHUI ONpEAENATh BAJCHTHOCTh M CTEHEHb OKHCICHHS XHMHUYECKHX
3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOrO COCTAaBa, BUJl XMMHUECKOH CBSI3U (KOBaJeHTHAs, MOHHAs,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh IPUHAIE)KHOCTh HEOPraHMUECKHUX BELIECTB 110 UX
COCTaBy K OMpeAeIEHHOMY KJaccy/Tpymme COeIWHEHUH (TMpOCThie BEUIeCTBA — METAIIIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTepHbIE THAPOKCUDI, COJIH);
c(hOpMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICT mepuoandeckoro 3akona /. . MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOIIYIO0, OObSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;
c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE ATOMOB XUMHYECKHX
anemeHToB 1-4 mnepuomoB Ilepuogmueckoil cucremMbl XUMHUYECKHUX diemeHTtoB J[. U
MeHneneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuoAam u rpynnam [lepuoandeckoil cucreMbl XUMUUECKUX 31eMeHToB Jl. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAaHHUE I€HETHUYECKOM
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOIIBIO YPaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHMS KIACCU(PUIUPOBATh XUMHUYECKHE pEAKIMH IO Pa3InYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
U3MCHEHHIO CTETICHEW OKUCIICHHS DJIEMEHTOB, 00PaTUMOCTH PEaKIIMHU, YYaCTHIO KaTaln3aTopa);
c(OpMHUPOBAHHOCTh YMEHUH COCTaBJISATh YPABHEHMsI pEaKUU{ pPA3IMYHBIX THUIIOB, MOJHBIE U
COKpaIIEHHBIE YPAaBHEHUs pEaKlIMi MOHHOrO OOMEHa, YYMTBIBas YCJIOBHUSI, NMPU KOTOPBIX 3TU
peaKuuyu UayT 10 KOHLA;

c(OpPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIIME KayeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWMYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOLINE
B BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUH pacCKphIBaThb CYIIHOCTb OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peaKIuii HOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

c(OPMHUPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHMYECKOW pEaKkIUH OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHWMHUYECKHE IPOIIECCHI, JIeKAIIMe B OCHOBE
IPOMBIIIJICHHOTO TOJY4YEHUS CEpHOM KHCIOTHI, aMMHUaka, a Takxke C()OpMUPOBAHHOCTh
npecTaBieHuid 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOiieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUIN MPOBOAUTH BBIUMCICHUSI C UCIOJIB30BAHUEM IOHSATHUS «MaccoBas
JIOJIs1 BEILIECTBA B PAacTBOPE», OOBEMHBIX OTHOLICHUH Ta30B NMPH XMMHUYECKHX PEaKIUSIX, MACChl
BellecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJTHOTO
U3 YYacTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOro 3(PQeKTa peakluuh Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MACChI BELIECTB, IPEBPAILICHNS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh yYMEHHUH COONIOJATh MpaBUJia TOJB30BAHUS XUMHUYECKOW TOCYAOH |



71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHNUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

CcOPMHPOBAHHOCTh YMEHUH IUIAHUPOBaTb M BBIIOJHATh XUMHUYECKUH  3KCIEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTallM3aTopa, ONPEIEIIEHUE CpPEJIb
pPAacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCATBHOI'O MHIMKATOPA, BIUSAHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUU Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbIX
3a7a4y no temaM «Mertamie» U «Hemeramisl») B COOTBETCTBUM C IIpaBWJIAMU TEXHUKU
0€30I1aCHOCTH NP 0OpallleHUH C BELIECTBAMU U JIAOOPAaTOPHBIM 000pPYJOBAHUEM, NIPE/ICTABIISATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

CcOPMHUPOBAHHOCTh YMEHUH KPUTUYECKU aHAIU3UPOBATh XUMMUYECKYIO HH(GOpMalHIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MaccOBOM KOMMYyHHKauuu, VHTepHeT u
APYTHX);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOATh MTPaBHiIa SKOJIOTUYECKH LIEIeCO00pa3HOTO MOBEICHUS B
ObITY M TPYAOBOW JEATEIbHOCTH B ILEJAX COXPAHEHUS CBOETrO 3/0pOBbSl M OKpYKarollen
IPUPOJIHOM Cpefibl, 0OCO3HABATh ONACHOCTh BO3/CHCTBUS Ha >KHUBBIE OPIaHU3MbI ONPEEIEHHBIX
BEIIECTB, MOHUMas cMbicia nokasateins [1IK, noscHATs Ha npuMepax crnocoObl yMEHBIIEHUS U
IPEOTBPALEHHS UX BPEIHOTO BO3ACUCTBUS HA OPIaHU3M YEJIOBEKa;

JUIsE 0OYYaIONIMXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMEHUE NPUMEHSTH 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUI;

JUIA CIIETBIX W CIa0OBUAALIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh PENbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMu4IecKux (GopMyL.

[IpomexyrouHas aTTecTalus NO XUMHHM IPOBOAMTCS IO WUTOraM Y4eOHOro rojaa, B
coorBercTBUM ¢ «llonoxeHuem o (opmax, MEPUOAUYHOCTH U TOPSAJKE TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH M MPOMEeXYyTouHOH arrectauuu oOydaromuxcss MBOY «CHI Ne37»» u B
cooTBeTcTBUM ¢ yueOHbIM miuaHoM MBOY «CHI Ne37» Ha Tekyuuii yueOHbIN rox B (opme
UTOTOBOW KOHTPOJIBHON pabOThI

AHHOTauus K padoyeii nporpamme no xumuu 10-11 kiaace (yriay0/eHHbIi YpOBeHb)

Pabouas mporpamma 1o XMMUHU Ha YpOBHE CpeAHero oduiero obpa3zoBaHus pazpaboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHWI K pe3ylbTaraM OCBOCHUs ¢efepalbHON  00pa3oBaTeNbHON
nporpamMmMsl cpeanero o6iero oopazosanus(POIl COO), mpencraBneHHbIx B PepepanbHOM
rocyJapcTBEHHOM oOpazoBarenbHoM craaapre COO, ¢ yuérom Konuenmuu mnpenojaBaHHs
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIolX OCHOBHbIE 00pa30BaTelbHbIE IPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu
pa3BuTHs BocnutaHus B Poccuiickoit ®@enepanuu Ha nepuon no 2025 roxa» (Pacmopsixenue
ITpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OO61iee yKcno 4acoB, MPEAYCMOTPEHHBIX JJI W3YYE€HUS XUMUHU Ha YriyOJEHHOM YpOBHE
cpennero obmiero oopazoBanusi, cocrapiser 408 gacoB: B 10 kmacce — 204 gacoB (6 4acoB B
Heneno), B 11 xkmacce — 204 gacoB (6 4acoB B HEACIIO).

Coaep:xanue o0yueHust
10 xmacc

Oprannueckasi XUMHS

1. Teopernueckue OCHOBBI OPraHUYECKONH XUMHUH.
YrneBoaopobl.
Kucnoponconepxaiiue opraHn4eckue COeAMHEHUS.
A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.
BricokoMOneKyIsIpHbIE COETUHEHUS.

ok~ own

11 xmacce



OO61as u HeopraHuYyecKask XUMHUS

1. Teopernueckue OCHOBBI XUMHUHU.

2. Heopranmueckas Xumusi.

3. XuUMHS U KU3Hb.

[Inanupyemble pe3y/bTaThl 0CBOEHHS IPOrPaMMBbI 10 XMMHMH HA YIJIy0JIeHHOM YPOBHeE
cpeHero oomero o0pazoBaHusi

JINYHOCTHBIE Pe3YJIbTAThI
B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpAa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIIPENEIECHHUIO;
HaJIM4YUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBHJIAMU W HOPMAaMM TOBEICHUS; HaJIHuue
IIPAaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYphI; CIIOCOOHOCTb CTaBUTh LIEJIM U CTPOUTDH KU3HEHHbBIE
IUTaHBI.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUD» OTPAKAIOT COPMUPOBAHHOCTH OMBITA
MO3HABATEIIbHON M TMPAKTUYECKOH JeATeIbHOCTH OOydaloluxcs B TMPOIECCEe pealu3aliu
00pa3oBaTeNbHON AESTEIHHOCTH.
JIMYHOCTHBIE PE3YIBTATHI OCBOCHHS MPEeaMeTa «XUMHUS» OTPAKAIOT CHOPMUPOBAHHOCTH OTIBITA
MO3HABATEIIbHON M TMPAKTUYECKOH JeATeIbHOCTH OOydaloluxcs B TMPOIECCEe pealu3aliu
00pa30BaTeNbHO 1eATEeNbHOCTH, B TOM UUCIIE B YACTHU:
1) rpaxx1aHCKOTrO BOCIIUTAHUSA:
OCO3HAaHHSA OOY4YalOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U OOA3aHHOCTEH, YBaXXEHUS K

3aKOHY U MPaBOMOPSAKY;
MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MpaBUIIaX MEKIUIHOCTHBIX OTHOILIECHHUH B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOH MAESITEILHOCTH MPH CO3JIaHUU YYEOHBIX IPOCKTOB,
pelIeHnH yu4eOHBIX U IMO3HABATEIIBHBIX 33124, BEITIOJTHEHUN XUMUYSCKUX IKCIIEPHUMEHTOB;
CIIOCOOHOCTH TIOHMMATh U MPUHHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX MPHU
aHaJIM3€e Pa3TUYHBIX BUJIOB YU€OHO e TEIbHOCTH;

2) naTpUOTHYECKOTr0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHYESCKOMY U HAYYHOMY HACIIEANIO OTEYCCTBCHHON XUMUU;
YBa)XKEHHSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHH U MPAKTUYECKOTO MPHIIOKEHUS XUMHU,
OCO3HaHHUA TOTO, YTO JAaHHbIE HAYKH €CTh PE3yNbTaT UIUTEIbHBIX HAOIIOACHUM, KPOMOTIUBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEIBLHBIX MOTHBOB B TIOJYYEHUH W MMOCIICAYIONEM aHaJIM3e HH(pOpMaIuH O
MEPEIOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBSI3aHHBIC C XUMHUYCCKHUMH SBICHHSIMH, W TPUHUMAThH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IEHHOCTH;
TOTOBHOCTH OIICHMBATh CBOE TOBEIEHHE M TMOCTYNKH CBOMX TOBApHIIEH C MMO3UIUN
HPABCTBCHHBIX M ITPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

4) popmupoBaHUS KyAbTYPHI 310POBbS:

MOHMMAHUSA I[IEHHOCTeW 3I0pOBOr0 © 0Oe3omacHoro oOpasza KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;
coOr0IeHHs TIpaBHIT 0€30MacHOTO OOpAIEHUS C BEIIECTBAMHU B OBITY, TOBCETHEBHON KU3HU, B
TPYAOBOM AEATEILHOCTH;



IOHUMAaHMs LIEHHOCTH MPAaBUJ MHIMBUAYAJIBHOTO U KOJIJIEKTUBHOIO 0€30IaCHOrO MOBEIEHUS B
CUTYyalUAX, YTPOXKAKOLUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAHHA IIOCJIEJACTBUM M HENPUATUS BPEIHBIX NPUBBIYEK (YHNOTpPEOJEHUS aJIKOroJs,
HapKOTHKOB, KypeHHUSI);

5) TpyA0BOr0O BOCIIMTAHUS:

KOMMYHHKaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEJOBATEIbCKOM  JESTEIBHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4aCTHE B PEIICHUHU IPAKTUYECKUX 3a7a4 COLUAIbHON HAIIPABJIEHHOCTU
(B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPAKTUUYECKOMY M3YUEHHIO Mpodeccuil pa3iIudyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)XCHHUs K TPYLY, JTIOASAM TPyJla U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHJIMBUAYaJIbHOW TPaeKTOpUM 0Opa3zoBaHMs, Oyayluein
npodeccuu U peanusaluun cOOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 5KOJIOIMYECKOr0 BOCITUTAHHUS:

9KOJIOTUYECKHU L[€1€CO00pa3HOro OTHOIIEHUS K MPUPOJIEe KaK UCTOYHHUKY CYLIECTBOBAHMS KU3HU
Ha 3eMiie;

NOHMMAaHUA TJI00AJbHOrO XapakTepa HKOJIOIMYECKUX MpoOJeM, BIUSHUS 3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHMsI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTMXKEHUH XMMHUHM Ul pelIeHUs BOIPOCOB
PalMOHAIBHOTO IIPUPOJOIIOIB30BAHNS;

AKTUBHOTO HENPUATUS JEHCTBUM, NIPUHOCALIMX BPEI OKPYKAIOLIEH NPUPOAHONU Cpene, yMEHUS
IPOTHO3UPOBATh HEOIArONPUATHBIE HKOJOTHUECKUE TIOCIECTBUS MPEANPUHUMAEMBbIX J1eHCTBUM
Y TIPEJOTBpAIATh UX;

HaJIU4Ms  Pa3BUTOTO DKOJOTMYECKOTO  MBIIUICHHs, DKOJIOTMYECKOM KYJBTYpBI, OIBITA
JIEATEIbHOCTH  JKOJIOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) IEHHOCTU HAY4YHOT'O TIO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOMN
IIPAKTHKH;

NOHUMaHMUA clHeuu(pUKd XUMHM Kak HayKH, OCO3HaHuUsi e€ poiau B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIleM
MHpE KaK O €JUHCTBE IMPUPOJbI M YEIOBEKA, B IMO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEW W
peleHn: MpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHMHHM JJIs COBPEMEHHOW LMBHUIM3allMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBbTYpBbI, B PEHIEHUH ITI00abHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIMIIMHBL,
00eCIeyeHU! YCIIOBHH YCIIEIIHOTO TPYya U SKOJIOTMYECKH KOM(POPTHOM KM3HM KaXKJOr0 YiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM IPAMOTHOCTH: IOHUMAaHHsI CYIIHOCTH METOJIOB ITO3HAHUS, UCITOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCHOJb30BaTh IOJlydyaeMble 3HAHHs JJs aHalu3a U
0OBSICHEHUS SIBJICHUN OKPYKAIOIIETO MUPA U MPOUCXOAAIINX B HEM U3MEHEHUH, YMEHHUSI J1e1aTh
00OCHOBAaHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAy4HbIX (PAaKTOB M HMEIOIIMXCA JaHHBIX C ILEJIbI0
IIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIb30BaTh XUMHUYCCKHE 3HAHUWS JJIS PEIICHUS TPoOJieM B
peaTbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO, HCCIIeI0BATEIBCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSAMU;
WHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX cepax mpoPecCHOHATHHON AeITeIbHOCTH.
MeTtanpeaMeTHble pe3yJibTAThI

MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOrPaMMbI 110 XHMHUH HAa YPOBHE CPEIHEro OOIIero
00pa3oBaHUs BKIIOYAIOT:

3HaUMMBIC IS (POPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTHHAPHBIC
(MeXTnpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieruUKy METOJIOB TIO3HAHMSI, HCITOJIb3YeMbIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTEMa, HAy4HBIH (aKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);
VHHUBEpCaJIbHBIC ydeOHBIC JeWcTBHS (TO3HABATEIIbHBIE, KOMMYHHKATHBHBIC, DPETYJSTHBHEIC),
obecrieunBaroiue GopMupoBanre HyHKIMOHAIBLHONH I'PAMOTHOCTH U COIIMATBHON KOMITETCHIIUU
o0y4aromuxcs;

CIIOCOOHOCTH o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIITHHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COILIMAJILHOM MTPAKTHKE.

MeranpeqMeTHbie  pe3yJIbTaThl  OTPAaXKAKOT  OBJIAJICHUE  YHHBEPCAIbHBIMU  YYCOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH M PETYJISTUBHBIMU JICHCTBUSMHU.

[To3HaBaTe/IbHBIC YHUBEPCABLHBIC YIeOHBIC JCHCTBHS

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUS:

caMoCTOSITeNNbHO  (OPMYIUPOBaTh M aKTyalU3UpoBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPEICIIATH TIeNTN JIeATEIBHOCTH, 3aaBasi mapaMeTphl U KPUTCPUU UX JTOCTHIKEHHS, COOTHOCHUTH
pe3yNbTaThl AESITENLHOCTH C TOCTABICHHBIMU IENSIMU;

MCIIOJIb30BaTh IPU OCBOCHUU 3HAHUN MTPUEMBI JIOTUYECKOTO MBIIUICHUS: BEIACTSATH XapaKTepHbIE
MPU3HAKKA TIOHSATHA WM YCTAHABIIMBATH WX B3aMMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIUE
TIOHSITHS JUTsI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;
yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PaCCYXJCHHS (MHIyKTHBHBIC, JCIYKTUBHBIC, 10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBIICHUAX, (POPMYIHUPOBATH BBHIBOJIBI U
3aKIJIFOYCHUS;

MPUMEHSTh B TIPOIECCE MO3HAHUS UCIIONIb3yeMbIe B XUMHUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBhIBATh MOJCIBHBIC TIPEJICTABICHUS — XUMHUYECKHA 3HAK (CHMBOJI) JJIEMCHTA,
XumMudeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEakIuu — TPU PEIIeHUHd YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3334, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHKS BEIIECTB M XUMUICCKUX PEAKITHIA;
dbopMyITHUpOBAaTh ENH U 33J]a41 UCCIIEIOBAHMS, UCIIOJIb30BaTh MTOCTABIEHHBIC U CAMOCTOSITEITLHO
c(OpMyIIMPOBAaHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa T[IO3HAHWUS W OCHOBBI IS
(hOpMUPOBAHUS THUIIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CY)KJICHUI;

BJIQJICTh HABBIKAMH  CAMOCTOSITCJILHOTO IUIAHUPOBAHWUS W  TPOBEACHHS  YICHHYCCKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOJIOJIaTh 32 XOJIOM IIPOIecca, CaMOCTOSATEIIBHO



IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLIECHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

nproOpeTaTh ONBIT YUYEHUYECKOH HCCIIE0BATEIbCKOM M MPOEKTHOM AEATEIbHOCTH, IPOSBIATh
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOAOB PEIICHUS MPaKTHUECKUX
3a[a4, MPUMEHEHUIO PA3JTUYHBIX METOJIOB TO3HAHMUS.

3) pabota ¢ nHpOpMAaIUECH:

OPUEHTHPOBATHCSI B PA3IMUHBIX HMCTOYHMKAX HMHGpOpMalMK (HAy4HO-TIOMYJSpHAas JUTepaTypa
XMMHYECKOTO COJIEp’KaHMs, CIpaBOYHbIE IocoOus, pecypchl VHTepHera), aHanu3MpoOBaTh
UHPOPMALIMIO pa3IMYHBIX BUAOB W (opM mpencTaBieHUs, KPUTUYECKH OICHHUBATH €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTH;

(GopMynMpoBaTh 3ampochl M IMPUMEHATh pas3jIUYHble METOAbI MNpU IOUCKE M OTOOpe
uHpopMaLnu, He0OOXOAMMOM U1 BBINOJIHEHHsI yUeOHbIX 3a1ay ONpeeIEHHOIO THIIa;
npuoOpeTaTh ONBIT HCHOJIB30BaHUA HH(POPMANMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMalbHYIO (hOpMYy HpeACTaBIeHUS HHPOpPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIOJIB30BaTh HAYYHBIA S3BIK B KAUYECTBE CPEJCTBA NMPH paboTe ¢ XMMHUYECKOW MH(pOpManuei:
NPUMEHATh MEXIIPEIMETHbIC ((PU3NYECKUe W MaTeMaTH4YeCKHe) 3HAKW M CHUMBOJBI, (DOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISIHOCTH.

KoMMyHHKaTHBHBIE YHUBEPCATIbHBIC YICOHBIE ICHCTBHS:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TEeMbl B XOJ€ AWAIOTa W/MIN JIHCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIHPOBATh CBOU MPEJUIOKEHUS OTHOCHUTEJIBHO BBIOJHEHHUS
NpeI0KEHHOH 3a/1a4H;

BBICTYNIaThb C MpEe3eHTaluell pe3yibTaTOB IO3HABATEIbHOM JAESITEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIOJHEHHH XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO MCCIEIOBAHUIO CBOWCTB H3y4yaeMbIX BEIECTB,
peanu3aluy y4eOHOro MpoekTa, u (OopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHMS ITO3ULIUHN B X0/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.
PerynaruBHbie yHUBEpCaIbHBIE YI€OHBIE TEHCTBHS:

CaMOCTOSITENIbHO IIJIJAHUPOBAaTh M  OCYILIECTBIATh CBOIO I103HABATEIbHYIO JEATEIbHOCTbD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/UiaraeMblii allTOPUTM JIEHCTBHI TIPW BBITOJHEHWH YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIOCO0 UX pElIeHUs C y4ETOM MOJyuYeHHUs] HOBBIX 3HAaHUH O
BEIIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb JESATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.
IIpeamMeTHbIe pe3yabTaThl

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XUMHUH Ha YTITyOJIEHHOM YpOBHE Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHMsl BKIIOYAIOT crienuduueckue i ydeOHOro mpeaMera « XUMHUs
Hay4yHble 3HAHUS, YMEHUS U CIOCOObI JEMCTBUH IO OCBOCHMIO, HMHTEPIPETAUN U
npeoOpa30BaHUI0 3HAHWMA, BUIBI IEATEIFHOCTH 10 TIOJTYYCHUIO HOBOTO 3HAHUS U TIPUMEHEHUIO
3HAaHUM B PA3JIMYHBIX YYEOHBIX CHUTYyaIlMsIX, a TaKKe B PEaJbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHMH NpeIMETHbIE pe3yJbTaThl MPEACTaBICHbI 110
roflaM U3yueHHs..

10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyecKkas XUMHs OTPaXaroT:



c(OpMUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHUU OPraHUYeCKOW XHMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEUEHNH YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA B PEIICHUU
npo0JIeM KOJIOTUYECKOM, SHEPreTUYeCKONH U MHIEBONW 0e30MacHOCTH, B Pa3BUTHH MEIHIIMHBL,
CO3JIaHMM HOBBIX MaTepHaliOB, HOBBIX MCTOYHHKOB DHEPIHMH, B OOECIEUECHUU PAMOHAIBHOTO
MPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYypbl UeJIOBEKa, a TAKKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPHPOTHON CPEIE;

BIIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOLINE ITOHATHS —
XMUMHYECKHI 3JICMEHT, aToM, SAPO M O3JCKTPOHHas o00oyiouka aTtoma, s-, P-, O-aroMHbIe
opOUTai, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHMS aTOMa, THOpUAM3alMs aTOMHBIX OpOUTalIeH,
WOH, MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPULATEIILHOCTh, CTENECHb OKUCICHUS, XUMUYECKas
CBSI3b, MOJb, MOJISIpDHAs Macca, MOJSIPHBIA O0BEM, YIIEpOAHBIN cKeneT, (PyHKIHMOHAIbHAS
rpynna, pajaukai, CTpyKTypHbie popmysibl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), H30MepHs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (F€OMETPHUECKasi, ONTUYECKasi), U30MEPhI, TOMOJIOTHYECKUN
pAl, TOMOJIOTH, YIVIEBOJOPOJABI, KHUCIOPOA- M a30TCOACPIKALIUE OPraHUYECKHE COCIHHEHMS,
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYIISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(mepuogmyeckuii 3axkoH J[. . MenneneeBa, Teopus CTPOCHHS OPraHUYECKUX BemiecTB A. M.
ByTtnepoBa, 3aKk0OH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS W NPEBPAILECHUS SHEPTUU
OpY  XUMHUYECKMX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  SI3BIK  XUMHUMH,
MHUPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIUE B OCHOBE IIOHMMAHUs NPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX  SIBJICHUW;  MPEACTaBICHUS O  MEXaHW3Max  XHUMHUYECKHX  PEaKlHUid,
TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AUMHOM BJIUSHUU
aTOMOB M TPYIIIT aTOMOB B MOJIEKYJaxX (MHAYKTUBHBIA M ME30MEPHBIN 3P PEKTH, OPHEHTAHTHI | 1
II poma); ¢akTomoruuecKkue CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHUH U O€30mMacHOM
UCIMOJIb30BAaHUM Ba)KHEHIIMX OpraHMYECKHX BEIIECTB B OBITY W MPAKTUYECKOH AEATENbHOCTH
4eJoBeKa, OOIIMX HAayyHBIX MPUHIMIAX XUMHYECKOrO MPOU3BOJACTBA (HAa TmpuMepe
MPOU3BOJICTBA METAHOJIA, IepepadOTKU HePTH);

c(OpMUPOBAHHOCTh YMEHMM: BBIABIIATH XapaKTepHbIE NMPU3HAKU TMOHATHI, yCTaHaBIMBAaTh HMX
B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHATUSA IIPU ONHCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OPraHUYECKUX COCIUHECHU;

c(hOpMHUPOBAHHOCTh YMEHUI:

WCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIMKY JJI COCTaBJICHHS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;

COCTABJIATh YPAaBHEHUS XUMHUYECKMX PEaKIUl U PacKpblBaTh UX CYIIHOCTb: OKHCIMTEIIBHO-
BOCCTAHOBHUTEJIBHBIX PEaKIUi IOCPEICTBOM COCTaBJIEHHMSI 3JIEKTPOHHOT0 OanaHca ITUX peakiui,
peakiuii MOHHOTO oOOMeHa MYTEM COCTaBJIEHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUN;

U3TOTaBIUBATH MOJEIU MOJIEKYJ OPraHUYECKUX BELIECTB JUI MIUIIOCTPALUU UX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHM: yCTaHaBIUBaTh MPUHAMIEKHOCTh H3YUEHHBIX OPraHUYECKHX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIie COeJMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckol HoMeHknatype (IUPAC) n nmpuBoanuTh TpUBHAIBHBIE HAa3BaHUS
JUISL  OTAETBHBIX TPEJACTaBUTENeH OpPraHWYeCKUX BelIeCTB (ITWJIEH, AaleTHIeH, TOIyol,
[JIMLEPUH, STUJICHIJINKONb, (eHon, QopManbaerua, amneTaabJerua, aleToH, MypaBbUHas
KHMCJIOTA, YKCYCHAas KHUCJIOTa, CTE€apUHOBAas, OJIEMHOBAas, IAJbMUTHHOBAs KUCJIOTHI, TJULUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHMIINH, TUBHHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);
c(OpMUPOBAHHOCTh YMEHHUSI ONIPEAEIATh BUJ XUMHUUECKON CBA3M B OPraHUYECKUX COCAMHEHUAX
(xoBaJIeHTHas! U UOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);



c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSTD IMOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKHX BELIECTB
A. M. BytiepoBa [u1st OOBSICHEHHSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHUS;
c(OpPMHUPOBAHHOCTh YMEHUN XapaKTEepPH30BaTh COCTAB, CTPOCHUE, (PUBUUYCCKUE M XUMUUYCCKUE
CBOICTBa TUNHMYHBIX MpPEICTaBUTENICH Pa3IMUHBIX KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB,
[UKJIOAJIKAaHOB, AaJIKEHOB, AalIKaJUEHOB, AJKWHOB, ApPOMATUYECKUX YIIIEBOAOPOJOB, CIHPTOB,
QNBJICTH/IOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OCTTKOB, YTIIEBOAOB (MOHO-, IU- U MOJIHCAXAPHIIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO0 CBS3b MEXAY HHUMU YpPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpPMUPOBAHHOCTh YMEHHUS MOATBEPKAATh HA KOHKPETHBIX MPHUMEpPaX XapaKTep 3aBUCHMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPTaHWYECKHUX COCAMHEHHWN OT KPATHOCTH M TUIA KOBAJICHTHOU
CBsI3H (G- U M-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIIIl aTOMOB B MOJIEKYJaX;
c(OpPMUPOBAHHOCTh YMEHHMSI XapaKTEpHU30BaThb HCTOYHUKH YIJIEBOJIOPOJHOTO CHIPhS (HE(TH,
IPUPOJHBIN Ta3, yrojp), CIOCOObI €ro nepepaboTKU U MPAKTUYECKOE MPUMEHEHUE MPOIYKTOB
nepepadoTKu;

c(OpMUPOBAHHOCTH BIIAJICHHS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HAOII0/ICHU U, U3MEPEHUH, MOJICTUPOBAHUH, SKCIIEPUMEHTE (PEabHOM M MBICIICHHOM) U YMEHHS
MPUMCHSITh OTH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITH OCHOBHBIC OMEPALIMU MBICIUTEIBHON NEATEbHOCTH —
aHaIM3 U CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTeMAaTU3allhi0, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€U — JIJIs1 H3yUEHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHil;
c(hOpMUPOBAHHOCTh YMEHUM: BBISBJISATH B3aMMOCBSI3b XUMHUYECKHUX 3HAHUN C TOHSATUSAMU U
MPEACTABICHUSMU JPYIUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUisg 0o0Jiee OCO3HAHHOTO
MOHMMAaHUS CYITHOCTH MaTepUaibHOTO €IMHCTBA MHUpPA, UCHOJIH30BaTh CHCTEMHBIE 3HAHHS IO
OpPTaHUYECKON XUMHUU AJisi OOBSCHEHUS M MPOTHO3UPOBAHUS SBICHHUM, UMEIONINX €CTECTBEHHO-
HAy4HYIO MPUPOJIY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHl MO XUMUYECKUM (DopMysiaM U ypaBHEHHSIM
XUMHYECKHX PEaKIHi ¢ HUCHONb30BaHWEM (M3MUECKUX BEIUYUH (Macca, OO0BEM Tra3os,
KOJIMUECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJTMUECTBEHHOM CTOPOHBI: pacYETHI MO
HAXOXJICHUIO XUMHUYECKON (hOPMYJIbI BEIIECTBA 1O M3BECTHBHIM MAaCCOBBIM JIOJISM XHMHUUYECKHX
AJIEMEHTOB, MPOAYKTaM CTOPaHUs, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI: MPOTHO3HPOBATh, AHAIM3UPOBATH U OILIGHWBATH C MO3UIUN
HKOJIOTMYECKON 0€30MacHOCTH TMOCHEACTBHsSl OBITOBOW M MPOWU3BOJACTBEHHOW NEATEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TIEpepabOTKO BEIIECTB, HWCIIONIB30BATh MOJYYCHHBIC 3HAHUS IS
MPUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAITUSAX, CBI3aHHBIX C XHMHUCH;
c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOATEIBHO IUTAHUPOBATh W TPOBOJUTH XUMHUYECKUH
AKCIIEPUMEHT (MTOJIyYeHUE U U3YUEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIUU
VIJIEBOJOPOJOB PA3JTMYHBIX KJIACCOB W KHUCIOPOJCOIEPKANIUX OPTaHWYECKUX BEIIECTB,
pEelIeHNEe DJKCIIEPUMEHTAIbHBIX 3a7a4 [0 pPAcCMO3HABAHWIO OPTraHWYECKUX BEIIECTB) C
coONIoficHHeM TMpaBWiI  0E30MacHOro  OOpaileHusi C  BelmeCTBAaMHU U JTaOOpPaTOPHBIM
obopynoBanueM, (GOpMyIUpPOBaTh IENb HWCCIEIOBaHUS, MPEACTABIATh B pasNudHON GdopMme
pe3yNbTaThl SKCTIEPUMEHTA, aHATTM3UPOBATH U OIIEHUBATH UX JOCTOBEPHOCTH;
c(hOpMUPOBAHHOCTh YMEHUH:

coOnrofaTh TpaBuUiia JKOJOTUYECKH IEIeCOO00pa3HOro0 TOBEAEHUS B OBITY W TPYAOBOM
JEATETbHOCTH B LEJSAX COXPaHEHUsI CBOETO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHON Cpelabl U
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBUS Ha JKUBbIE OpPraHU3Mbl ONpEeAeTEHHBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch noka3arens [1J1K;



aHAJIM3UPOBATh 11€J1eCO00Pa3HOCTh IPUMEHEHHS OPraHMYECKUX BEILECTB B MPOMBIIUIEHHOCTH U
B OBITY C TOUKH 3pEHUSI COOTHOLIEHUS PUCK-I10JIb3a;

c()OPMUPOBAHHOCTh ~YMEHUMW: OCYHIECTBIATH IICJICHANPABICHHBIA MMOUCK XHUMHYECKON
UHPOpPMALlUU B Pa3IMYHBIX UCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JHUTeparypa, CpeicTBa
MaccoBo uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKH aHAIU3UPOBATh XMMUYECKYIO
uHOpMaLnio, epepadarbBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3a1a4ei.

11 KJTACC

[TpenmerHble pe3ynbTaThl OCBOEHHUS Kypca «O01as 1 HeOpraHMuecKasi XUMHs» OTPaKaroT:
c(OPMHPOBAHHOCTh TPEACTABICHUI: O MaTepHAIbHOM EIWHCTBE MHUpA, 3aKOHOMEPHOCTSIX M
IIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE U 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HayK
u e€ poiau B 00ECIeYeHUH YCTOMYMBOIO PA3BUTHUS, B PEIIEHUH HPOOJIEM 3KOJOTHMUECKOM,
SHEpPreTMYecKoil M MuIeBOM 0e30MacHOCTH, B Pa3BUTHMM MEAMLMHBI, CO3JaHMHM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrud, B  OOECHEUEHHWU  PallMOHAIBHOIO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YENIOBEKa, a TAKKE
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON CpEIe;

BJIAJICHUE CUCTEMON XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJATaloIUe MOHATHS —
XMUMHUYCCKUI DJIEMEHT, aroM, SJpO aToMma, W30TOIbI, dJICKTPOHHAs 00oJouka aTtoma, s-, p-, d-
aTOMHBIE OpOMTAIN, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMa, TMOPUIM3AIMS aTOMHBIX
opbutanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEHNEHb OKHCICHMS,
XUMHYECKasl CBS3b (KOBAJIEGHTHAs, MOHHAs, MeTaJUIM4YecKas, BOJOPOJHAs), KpUCTaIM4ecKas
pemETKA, XUMUYECKas Peaklysi, pacTBOpP, JIEKTPOJIMTHI, HEAIEKTPOIUTHI, dJIEKTPOIUTHYECKAs
JUCCOLMaNus, CTENEHb TUCCOLMAMU, BOAOPOIHBIN 110KA3aTelb, OKUCINUTEIb, BOCCTAHOBUTEID,
TeroBoi 3((eKkT XHMUYecKoll peakuuu, CKOPOCTb XHMHUYECKOH peakiuu, XUMHUYECKOe
paBHOBECHE; TEOPUM U 3aKOHBI (TEOPHs AJIEKTPOIUTUYECKOH TUCCOIMALUU, MEPUOINYECKUM
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHUsS MacChbl BEUIECTB, 3aKOH COXPaHEHUs |
IIPEBPALLCHNS SHEPTUHU IIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH
JEMCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMHH, MHPOBO33pPEHUYECKHE
3HAHUA, JIEXKAIIUME B OCHOBE ITOHUMAHUs NPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHUX SIBJICHUU;
COBPEMEHHBIE TPEJCTABICHUSA O CTPOCHHUH BEIIECTBA HA aTOMHOM, MOHHO-MOJEKYJISIPHOM M
HaJIMOJIEKYJIIPHOM  ypPOBHSX; IPEACTaBICHUS O MEXaHU3MaX XUMHUYECKHUX PEaKLUi,
TEPMOJAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTAX HUX IPOTEKAaHUA, O XUMHUYECKOM
pPaBHOBECHM, PAcTBOpaxX M IHUCIEPCHBIX cHcTeMaX; (DaKTOJIOTMYECKHUE CBEIEHHUs O CBOMCTBax,
cocTaBe, MOJYyYeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY W TPAKTHUUECKOHN [eATeIbHOCTH YelOBeKa, OOUIMX HAayYHBIX MPHUHLHUIAX XUMHYECKOIO
IIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHUH: BBIABIATH XapaKTE€pHbIE NMPU3HAKU TMOHSATHHA, yCTaHABIMBATh HX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIME TOHATHS IPU OMNHCAHUM HEOPraHWYECKHX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHSI UCIIOIb30BATh XUMUUYECKYIO CUMBOJIMKY Ul COCTaBJIEHUS (HopMyI
BEIIECTB M YPaBHEHUH XMMHYECKHUX peakuui, cucrematnueckyio HoMmeHkiarypy (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTJIEIbHBIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPENENSITh BAJIEHTHOCTh U CTENEHb OKHUCIEHUS XHUMHUYECKHUX
AJIEMEHTOB B COEAMHEHMSIX, BUJ XUMUYECKOW CBSI3U (KOBAJIEHTHAs, MOHHAs, METaJlIN4yecKas,
BOJIOPOJHAs ), TUIl KPUCTAUINYECKOHN PEIIETKH KOHKPETHOT'O BEILIECTBA;

Cc(OPMHUPOBAHHOCTb YMEHHs OOBSCHITH 3aBUCUMOCTh CBOWMCTB BELIECTB OT BHAA XMMHUYECKOH
CBSI3M M TUNA KPUCTAIJIMUECKOW peméTKH, OOMEHHBIN M JOHOPHO-AKLENTOPHBIA MEXaHU3MBI
00pa30BaHUs KOBAJIEHTHOW CBS3H;



c(OpMHUPOBAHHOCTh YMEHUH: KJIacCUPHUIMPOBATh: HEOPraHUYECKHE BEIIECTBA MO UX COCTAaBY,
XUMUYECKHE PEAKIMU MO Pa3IMYHBIM MpPHU3HAKaM (YUCITYy M COCTaBy PEarupyrollux BeLIECTB,
TerIoBoMy 3(h(}EKTy peakiuu, M3MEHEHHIO CTEICHEH OKHCIICHUS JJIEMEHTOB, OOpaTUMOCTH,
y4acCTUIO KaTaju3aTopa M JPYTue); caMOCTOSTENbHO BBIOMpPATh OCHOBAaHHUS U KPUTEPUU IS
KJIacCU(UKALMU U3Y4aeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHUSI PACKPHIBATh CMBICI Tiepuoandeckoro 3akona JI. . MenneneeBa u
JEMOHCTPHUPOBATH €T0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;
c(OpMHUPOBAHHOCTh YMEHMI: XapaKTepu30BaTh DJJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XMMUYECKUX 3JIEMEHTOB IepBOro—4erBéproro mnepuoaoB llepuomnueckoit cucremsr JI.H.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJTYPOBHH,
«s-, p-, d-aromHbIC OpOUTAIN», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUCCKHUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTM HU3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHUHN 110 nepuojaM U rpymnmam Ilepuonuueckoii cucremsl . 1. MenneneeBa, BaJleHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0UEK;
c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu30BaTh (ONUCHIBATh) OOIIHME XWMHUYECKHE CBOMCTBA
BEILLECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHME T€HETUYECKOM CBA3U MEXKIY
HEOPraHWYECKUMH BEIIECTBAMH C IOMOILBI0 YPaBHEHHM COOTBETCTBYIOUIMX XUMHUYECKUX
peakiui;

c(hOPMUPOBAHHOCTh yYMEHUSI PACKPHIBATH CYIIHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuil MOCPECTBOM COCTaBJICHUS IJIEKTPOHHOTO OanaHca dTUX PEaKIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHH; peakiuil
THAPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILICKCOB IIMHKA W
ATIOMUHHUS);

c(hOpMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHX peaklui ¢
Y4€TOM HMX HHEPreTUYECKHX XapaKTePUCTUK, XAPAKTep H3MEHEHHUS CKOPOCTH XUMHUYECKOU
peaKIMu B 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB, a TAKKE XAPAKTEP CMEIIEHUS XUMUUYECKOTO
paBHOBECHS TI0]1 BIUSHUEM BHEIIHUX Bo3aecTBull (mpunnun Jle [larense);
c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMHUUYECKHWE pEaKIMH, Jiekallhue B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEepPHOW KHUCJIOTBhI, aMMHakKa, OOIIUMe HaydHble MPUHITUIIBI
XUMHUYECKUX TPOU3BOJCTB; 1EIECO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYEeCKUX BEIIECTB B
MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHUS PUCK-TIONH3a;

c(OpMUPOBAHHOCTh BIIAJICHHUS] CHUCTEMOW 3HAHUH O METOAAaX HAYYHOTO TO3HAHMS SIBICHUI
Opupoabl — HaAOMIOJEHHWe, U3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peanbHBIi U
MBICJICHHBIN), HUCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPHUMEHSTh 3TH 3HAHHS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XUMUYECKHX SIBJIICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUUECKOM JIEATETbHOCTH YEIOBEKA U B IOBCETHEBHOW KU3HH;
c(OpPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aWMOCBSI3b XUMHYECKHX 3HAHUN C TOHATUSAMH U
MPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUIA 0o0Jiee OCO3HAHHOTO
MMOHUMaHUS MaTePUATBLHOTO €IMHCTBA MUDA,

c(hOpPMUPOBAHHOCTh YMEHHS TPOBOAUTH PACUETHI: C HCIIOIH30BAaHHEM MOHATUN «MaccoBast A0S
BEIIIECTBA B PAcTBOPE» U «MOJIIpHAs KOHIICHTPAIMs»; MacChl BEIIECTBA WM 00BEMa rasza o
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB; TEIJIOBOT0 d(pdekTa peakinu; 3HaYCHHUsI BOJIOPOTHOTO IMOKa3aTeNsl paCTBOPOB KUCIIOT
U TIeNoYel C M3BECTHOM CTEMEHBI0 TUCCOLMALMU; Macchl (00BEMa, KOMMYECTBAa BEIIECTBA)
MPOJIYKTa PEaKLMH, €CJIU OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C OMpPEAeIEHHON
MacCOBOHM JI0JIel pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH); IOJIH
BBIXO/Ia MPOJYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;



C(OPMHPOBAHHOCTE YMEHHMH: CaMOCTOSITENBHO IUIAHUPOBATh M IPOBOJUTH XUMHUYECKUH
HKCHEPUMEHT (IIPOBEICHUE PEAKLIUii HOHHOTO OOMEHa, MOATBEPKICHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIbI WHIUKATOPOB,
U3y4eHHE BIMSAHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM peakiuH, pelIeHue
SKCHEPUMEHTAIbHBIX 337a4 1o TemMaM «Metamuib» 1 «Hemertamib») ¢ coO0eHMEeM IpaBuil
Oe3omacHoro oOpaleHus C BEmecTBaMU M JIAOOpaTOpHBIM 000pyaoBaHKEM, (OPMYIHPOBATH
[eNlb  HMCCIENOBAaHUsA, TMPEACTABIATh B Pa3IUYHONM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh yMEHHI: cOONIONaTh MpaBHJa II0JIB30BAHUS XUMHMUYECKOW IOCYJOH U
71a00paTOpHBIM 000pYAOBaHMEM, OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMHU
[0 BBINOJHEHUIO Ja0OPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHYECKH IIeIeco00pa3HOro
IOBEJCHUS B OBITY M TPYIAOBOM [JEATEIBHOCTH B LENSAX COXPAHEHUs CBOErO 370POBbS,
OKpYXKalollled HPUPOAHOM Cpeldpl U JOCTHKEHHsS €€ yCTOMYMBOIO pPa3BUTHUSA, OCO3HABaTh
OMACHOCTb TOKCHYECKOIO JAEMCTBUSI HA JKUBBIE OPraHU3Mbl OMNPEIECNIEHHBIX HEOPraHMYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh ~ YMEHHUI: OCYIIECTBIATH  LEJIECHANPABICHHBIH MOUCK XMMHUYECKOH
UHGOpPMALMU B PA3IMYHBIX MCTOYHMKAX (HayyHas M ydyeOHO-HayudHas JHUTeparypa, CpeicTBa
MaccoBoil MH(popmanuu, VHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popMalLnio, rnepepadarbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3aJ1auen.

[TpomexxyTouHast aTTecTalyss MO XUMHUU IPOBOAUTCS IO MTOraM y4yeOHOro roja, B
cootBercTBUU ¢ «[lonoxenunem o (opmax, NEPUOJUYHOCTH U MOPSAIKE TEKYIIEr0 KOHTPOJSA
yCIIEBa€MOCTH U MNPOMEXYTOYHOH arrtectanuu oOywaromuxcs MBOY «CII Ne37»» u B
cooTBeTcTBUU ¢ yueOHbIM Iu1aHoM MBOVY «CII Ne37» nHa Tekymuii yueOHbIN rog B ¢dopme
UTOTOBOM KOHTPOJILHOM paboThI.



