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AHHOTanus K padoyeit nporpamme no xumum 10-11 knaccos
(yriy0JieHHbI YPOBEHb)

IIpeanMeTHast 00J1aCTh: €CTECTBEHHOHAYYHASA
YMK:
1. Xumusa 10 kmacc. YueOHUK [UIsi 00mIeo0pa3oBaTeIbHBIX OpraHU3anuil. YTayOJIeHHBII
ypoBeHb - [TyzakoB C.A., Mamnuna H.B., [Tonkos B.A.
2. Xumus 11 ximacc. YueOHUK asi 00meoOpa3oBaTeNbHBIX OpraHu3anuid. YTIyOJIeHHBIN
ypoBeHs - [lyzakoB C.A., Mamnuna H.B., [lonkos B.A.

Pabouas mporpaMMa 1o XMMHH Ha YPOBHE CpeAHEro oOIIero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yabTaTaM OCBOeHMs (enepanbHOM  00pazoBaTENbHOMN
nporpammel cpeanero ooduiero odpazosanus (POII COO), npencrasieHHbx B PepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuemnuuu mnpernoaaBaHus
yueOHoro mpenMera «XHWMHsS» B 00pa3oBaTeNbHBIX opraHu3anmsx Poccuiickoit deneparmm,
peaM3yIoNMX OCHOBHBIE 00pa30BaTENIbHbBIE MMPOTPAMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3BuTus Bocniutanus B Poccuiickoit @enepanuu Ha nepuoa no 2025 ronxa» (Pacnopspxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).
XvuMHS Ha YpOBHE YIIyOJEHHOrO HM3y4eHHS 3aHMMAeT Ba)KHOE MECTO B CHCTEME
€CTeCTBEHHOHAy4HOro oOpa3oBaHus ywammuxcsd 10-11 kmaccoB. HM3yuenuwe mnpenmera,
peanu3yeMoe B YCIOBUAX AU(PPEPEHLUPOBAHHOTO, MNPO(UIBLHOTO O0y4YeHHUs, MPHU3BAHO
oOecrieunTh 0011€00pPa30BaTENBHYI0O U OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIMYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM KU3HM B COLIMyME, a
TaKXe IS MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHATbHOro 00pa3oBaHHUs, B
KOTOPBIX XUMHS ABJISIETCS OJJHOWU U3 MPUOPUTETHBIX JUCLUILINH.
[Tpyu m3yuenun yuyeOHOro npenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpemHero oOmiero oOpa3oBanusi (Ha ©0a30BOM YpOBHE), 3ajadeid
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (OpPMUPOBAHME OCHOB HAyKM XHMMHH Kak o00JacTu
COBPEMEHHOT0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITETbHOCTH YeJIOBeKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTyphl. Pemienue 3Toi 3agaun Ha yriyOlnE€HHOM YpPOBHE M3YyYeHUS
npeaMeTa MpearnoaraeT peajn3auio Takux 1enei, Kakx:
e (opMupoBaHHE IMPEJICTABICHUI: O MaTepHaIbHOM €IMHCTBE MUpPA, 3aKOHOMEPHOCTSX
Y NI03HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAayK U
e€ Beayleil poiau B 00ecreyeHNH yCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUILEeBOW 0e30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/laHUM HOBBIX MAaTEpUaloB, HOBBIX HCTOYHUKOB JHEPruH, B
o0ecrieyeHun panoHaIbHOIO IIPUPOIOTIOIB30BaHUS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKa, a TAKXKe IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMBbl 3HAHMH, JISKAIIMX B OCHOBE XUMHUYECKOH COCTaBJISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (GyHIAMEHTAJIbHBIX IIOHATUN, 3aKOHOB U
TEOpUN XHWMHHU, COBPEMEHHBIX IIPEACTABICHUN O CTPOCHMM BEUIECTBA HA Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYJISIPHOM, 0
TEPMOJMHAMMYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHHUS XUMHUYECKHX
peaxiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaxX M AUCIIEPCHBIX CUCTEMax, 00 00X
Hay4YHBIX IPUHLUIIAX XUMUYECKOIO ITPOU3BOJICTBA;



e (QopmupoBaHue y O0OYyYarOMMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HAHUM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMUH, A7 OOBSCHEHHS M NPOTHO3UPOBAHUSA SIBJICHUN, HMEIOIIMX
€CTECTBEHHO-HAYYHYI0 MPUPOAY; TPAMOTHOIO pelleHHs] MpoOieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUHA SKOJOIMYECKOU
0e30MacHOCTH MOCEACTBUI OBITOBOM U MPOU3BOJICTBEHHOU JEATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepabOTKOi
BEIIIECTB;

e yriyOJeHHe TPEACTaBICHUH O HAYYHBIX METOJAaX IO3HAHUS, HEOOXOTUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XMMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B MPUPOJE, B MPAKTHUECKOH JACSITEIbHOCTH U
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MepBOOYEpPEAHBIX BOCIUTATENBHBIX U  pPa3BUBAOMIMX (YHKIUI
LIEJIOCTHOW CUCTEMBI CPEJHEro o0Iiero oOpa3oBaHUS MPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yriay0iIE€HHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE LIENU U 33/1a4M, KaK:

e BoCIUTaHUE YOEXKAEHHOCTH B IIO3HABAEMOCTH SBJICHUN NPUPOJBI, YBAaXKEHHUS K
npoIeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX MCCIEOBAaHUN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTHUBAIMHM K OOYYCHHIO M MO3HAHHUIO, CIOCOOHOCTEM K CAaMOKOHTPOJIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00I[EUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE I[IO3HABATEJIbHBIX  HHTEPECOB, MHTEUIEKTYAJIbHBIX U  TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa3OBaHUI0O U HEMpPEephIBHOMY OOpa30BaHUIO Kak YCIOBHUIO YCIEIIHON
npohecCHOHANBHOM U OOLECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHMS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310POBOM 00pa3e >KHU3HU;

e (QopmupoBaHME YMEHUH U HaBBIKOB Pa3yMHOI'O IPHUPOIONOIB30BAaHUSA, Pa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOIE3HOU
DKOJIOTHUYECKOM 1€ATENBHOCTH.

OO0miee 4yuCIO YacoB, MPEIYCMOTPEHHBIX JIs M3y4EHUS XUMHUHM Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 yvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITO XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTrcTBUH C CUCTEMHO-ACATCIBHOCTHEIM IIOAXO0AOM B CTPYKTYPEC JIMYHOCTHBIX
pe3ylNbTaTOB OCBOCHHUS TpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero ooOpazoBaHUs
BBIJICJICHBI CJICYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUNCKON TPaXKIaHCKON
UJEHTUYHOCTHU; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTHU U CaMOONPENEIEHUIO;
HaJU4he MOTHBAIlMM K  OOYYEHHIO; TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYarOIIUXCs
PYKOBOJICTBOBATbCS TPUHATHIMH B OOIIECTBE MpaBHJIaMH U HOPMAaMH TIOBEJEHUS; HaIU4YHe
MPaBOCO3HAHUS, YKOJOTHIECKON KYJIBTYPHI, CIIOCOOHOCTh CTABHUThH IIEJIM U CTPOUTH KU3HECHHBIC
TUTaHBIL.

JIngHOCTHBIE pe3yabTaThl OCBOSHUS MpenMeTa «XUMHUS» OTPaKarT CHOPMHUPOBAHHOCTH
OTIBITa MTO3HABATENBHON U MPAKTHUUYECKOM JNeATENbHOCTH 00yUaIOUXCcs B MPOIIEcce peann3aun
00pa3oBaTeNbHOH 1eATeIbHOCTH.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPa)karoT chopMHUPOBAHHOCTH
OTIbITA [MO3HABATENIBHON U MPAKTHUUYECKOM JeATENIbHOCTH 00YyYalOIIKXCsl B MPOLIECCEe peanu3alun
06pa3013aTean01?1 JACATCIIbHOCTH, B TOM YHMCJIC B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:



OCO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O COLNUAIBHBIX HOpMax MW IIpaBWIaX MCEKINYHOCTHBIX OTHOILIEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEILHOCTH MPHU CO3JAHUM YYEOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U MO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHaJIKM3€ Pa3InYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHNS:

IIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOMN
XHUMHHU;

YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHHU, OCO3HAHUA TOIO, YTO HJAHHBIC HAYKM CCTb PE3YJbTaT AJIUTCIbHBIX Ha6JHOI[eHI/II71,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeCa M TI03HABATCIbHBIX MOTHBOB B TIOJIYICHHHM | TIOCICAYIOMEM aHAIN3e
uH(GOpPMAIIUU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OlCHUMBATh CUTyallUHd, CBA3aHHBIC C XHMHUUYCCKUMHU ABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3ULIUN
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUusA HOCJICIICTBI/Ifl IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

NMOHMMAaHUS LIEHHOCTEW 3J0pOBOro M 0Oe30macHoro ooOpasza >KHW3HHU, HEOOXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHHsT MpaBmwil 0€30macHOTO OOpalieHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU IS TEIHHOCTH;

IMOHUMAaHHA [OCHHOCTH TMPaBHUJI HWHIUBUAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30mmacHoro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCJIEJCTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YHNOTpEOJIEHUS alKOTOJIf,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE€ B pEIIEHWU MPAKTUYECKHX 3a/ad COLUaTbHOU
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOQECCHil pa3NTuyHOro poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHUH 110 XUMUU,

YBaXXCHHUS K TPYY, JTIOASIM TPyJa U pe3ybTataM TPYAOBOM IeATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIMBUIYaTbHOM TpaeKTOpUM OOpa3oBaHMs,
Oynyieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M MOTPeOHOCTEH 00IIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOTr0 OTHOIICHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

[IOHUMaHUs TJI00aJILHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHHS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTHKEHUM XUMHH IS PELICHUS BOIIPOCOB
paLuOHAIBHOIO IIPUPOLOIOIL30BAHNA,



AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAlOLIEW NMPUPOAHOM Cperne,
YMEHHsI MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTMUECKUE IMOCIEIACTBUS MpPeIIpPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHUS pPYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pAa3BUTUS HAYKH M
00LIECTBEHHON PAKTHUKHY;

MOHMMAHUS CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKPYKaOIIEM
MHUpE KaK O €IMHCTBE IMPUPOAbI M YEIIOBEKA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEU M
pelIeHrur IpodiieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIIPAaBICEHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH IIIO0ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YSIIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEeBOM M HKOJIOTMYECKOH O€30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00€ecCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: TIOHUMAHMS CYIIHOCTH METOJIOB TMO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SBJICHUN OKPYXAIOLIEro MUpa U MPOUCXOASIIUX B HEM HM3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYyYHBIX ()aKTOB M UMEIOIIMUXCS JaHHBIX
C LEJBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMUYECKUE 3HAHUS [Tl peUIeHHs TIpobiieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K ITO3HAHUIO, UCCIIEN0BATENBCKOMN AEATEIBbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHUW 1O XUMHUHM B COOTBETCTBUM C KU3HEHHBIMHU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbix cdepax mpodeccHoHaTbHOU
JIEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE pe3yNbTaThl OCBOCHMS NMPOTPaMMbI 10 XMMHHM Ha YPOBHE CPEIHErO
0011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crnienr(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHeprus, sIBICHUE, MPOIecC, CUCTEMa, Hay4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

yVHHUBEpcaJbHble  y4yeOHble  JedcTBUs  (TMO3HaBaTeJIbHblE,  KOMMYHUKATHUBHBIE,
peryisTHBHbBIE), obecneunBarone (opMHUpOBaHHE (YHKLIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJarouXcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCaJlbHble YydeOHBbIE MICHCTBUS B IO3HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAJIBHBIMU y4E€OHBIMU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIe 1elCTBUS



1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEACIATh LEIU JAEATENbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUHM HX JOCTHKCHHSA,
COOTHOCHUTD PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJb30BaTh IIPM OCBOCHHMM 3HAHMHM HPUEMBI JIOTMYECKOTO MBILIUICHHS: BBIICIATH
XapaKkTepHble INPU3HAKK TOHATHM U yCTaHaBIMBaTb HUX B3alMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOLLME MTOHATUSA AJIs1 O0ObSICHEHUsSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KJIacCU(UKAIIMH BEIIECTB U XUMHUYECKUX PEAKIINM;

YCTaHABJIMBATh IPUYNHHO-CJICICTBEHHBIEC CBA3U MEKY N3Yy4acMbIMU SIBICHUAMM;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, IO aHAJOIHH),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B MPOLIECCe MO3HAHUS MCIIOJIb3YEMble B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]a4, IPUMEHATh Ha3BaHHbIE MOJIECIbHBIEC IMPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB M XUMUYECKUX PEAKLIU;

dopMynupoBaTh LEAM M 3aJadyd MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIAJICTh HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHHUSA M NPOBEACHMS YYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IOPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTb OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEeOBAaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIleHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ undopmanueii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKaX HHGMOpManuy (HAy4HO-TIOMYJsSpHas
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCoOMs, pecypchl VHTepHera),
AHAIN3UPOBATh HHGOPMALIMIO Ppa3IMYHBIX BUIAOB M (OPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
uHpOopManru, He0OXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3aau ONpeeEHHOTO THIIa;

pUOOpeTaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CcpeAcTBa Mpu paboTe € XUMHYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((U3MYecKue M MaTeMaTHYeCKHe) 3HaKd U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HaKOBO-CUMBOJINYECKHE CPEICTBA HATJITHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYk/1aeMON TEMbI B X0JI€ JUaiora U/Uii TUCKYCCUH,
BBICKA3bIBaTh UJIEH, (POPMYIMPOBATH CBOU IPEIIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaTh C IPE3EHTALMCH PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU [PU  BBIIOJHEHUM XMMHYECKOIO



HKCIEPUMEHTA, MPAKTUUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO TMpOoeKTa, W (HOPMyTHUpPOBATh BBIBOJBI MO PE3yIbTaTaM IPOBEIEHHBIX
UCCIICIOBAaHH TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXKIEHUS 1 0OMEHa MHEHHSIMU.

PeryasitTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NESTEIBHOCTD,
ompenenss e€ eIy W 33aJaud, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeJiaraéMblii allrOPUTM JICHCTBUI TPU BBIIOJHEHUM YYEOHBIX M MCCIEOBATEIbCKUX 33134,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JCSITEIHHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHI

[IpeameTHbIE pe3yabTaThl OCBOCHUSI MPOrPaMMBbl 110 XMMUU Ha yriayOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHenuduUeckue Ui y4eOHOro mpeaMera
«XuMus» HaydHbIe 3HAHUS, YMEHHUS U CHOCOOBI JACHCTBUN MO OCBOCHUIO, MHTEPIPETALHNH U
peoOpa3oBaHUIO0 3HAHUM, BUJIBI EATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHWHA B Pa3IMYHBIX YYEOHBIX CHUTYallUsSX, & TAKKE B PEATbHBIX JKU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX C XuUMuEH. B mporpamme mo XMMHuM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
rojiaM U3y4eHus.

10 KJIACC

[IpeameTHBIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHnuyeckasi XUMHs OTPaKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUHM OPraHUYeCKOM XHMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA B
pelIeHrur MPOoOJIeM IKOJIOTUYECKOM, SHEPreTUYECKOW M MUIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECIECUYECHUU
paIoHaIbHOTO MPUPOIONIONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeJIoBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
IIPUPOJHOM Cpele;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATaroIINe
MOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOWTAIU, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, THOPUAM3AIUS aTOMHBIX
opOuTaned, WOH, MOJIEKYJla, BaJEHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHATIbHAS TPYMMa, pajuKkan, CTPYKTYpHble (GopMyinbl (pa3BEPHYTHIC, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHash W TPOCTPAHCTBEHHas (reoMeTpuueckasi, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJOTH, YIJIEBOJOPOAbI, KHUCIOPOA- U a30TCOAEpKallue
OpTaHWYECKHUE COCIMHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akon JI. M. MenneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpAaHEHUsSI M TMPEBPALIEHUS DSHEPrUM TNpPH XHUMHUYECKHX pEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUA, JEKAllue B OCHOBE TOHHMAaHUS
NPUYMHHOCTU M CHUCTEMHOCTM XUMHUYECKUX SIBIIGHUW; TMPEJCTABICHUS O MeEXaHU3Max
XUMHUYECKUX PEaKIUH, TEPMOJUHAMUYECKHMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJIeKylaX (MHIYKTUBHBIA U
Me3oMepHbIi dddexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue cBeACHHS O CBOWMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
W TPAKTUYECKOW JIEATETbHOCTH YeJIOBEKa, OONUX HAyYHBIX MPUHIUAMAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEpE MPOU3BOICTBA METaHOMa, TepepadoTKu HeTH);

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIe MPU3HAKU OHATUN, yCTaHABINBATh
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUS MIPH ONMCAHUM COCTaBa, CTPOEHUS U
CBOMCTB OPraHMYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTH YMEHHIA:



UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTAaBJIATh YPAaBHEHUS XUMHUYECKMX pPEAKIMH H  PACKPBIBaTh HX  CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKLUH IOCPEICTBOM  COCTABIEHHSI  3JIEKTPOHHOI'O
OamaHca ATHX peakUWid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHUX BELIECTB JUIsl WUIFOCTPALUU MX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH IPUHAIIC)KHOCTh U3YUYECHHBIX OPTraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K OIPENEeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckord HomeHkiarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OPraHUYeCKUX BEIIEeCTB (ITUJICH, aleTUIEH, TOJYyol,
TJIMIEPUH, STWICHTIUKOIb, (eHos, (OpMaIbICTHA, AaleTalbJerusl, aleToH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCJIOTa, CT€apUHOBAs, OJIEMHOBas, MaJlbMUTUHOBAs KHUCIOTHI, TJIUIMH,
aJlaHWH, MaJIbTO3a, PPYKTO3a, AHUIIMH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJEHTHAasl U MOHHAs CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUS NPUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. ByrmiepoBa st 00bsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUIIWYHBIX IPEACTaBUTENEH pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIM€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIKCAXaPUJIOB),
WITIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXAY HHMMHU YPaBHEHMSMH COOTBETCTBYIOIIHMX
XUMHYECKHUX PEaKIUil ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (OpMYIT,

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPXKIaThb HA KOHKPETHBIX MpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OpPraHMYECKHX COEAMHEHMH OT KpaTHOCTU M THUIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM MW MPAKTUYECKOE NMPUMEHEHHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BJIQJIEHUs] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAy4HbIX MeToJax
MO3HAHUS — HaONIOIEHUH, W3MEPEHUH, MOJIEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

cOPMHUPOBAHHOCTh ~ YMEHHUS NPUMEHSITh OCHOBHBIE  ONEpAIlil  MBICIUTEIHHON
NEeSTeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BBISIBIICHHE
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — /ISl H3yYEHHUsI CBOWCTB BEIIECTB U XUMHUYECKUX PEaKITHii;

c(OpPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHAMU U
NPEJICTAaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
NOHUMAaHMS CYIIHOCTH MaTepHaJIbHOIO €IMHCTBA MHPA, UCIOJIb30BATh CHCTEMHBIC 3HAHUS IO
OpPraHWYeCKON XUMHH Il OOBSCHEHHS W TIPOTHO3HPOBAHUS SBICHUH, NMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHU: MPOBOAUTH PACYETHI IO XHMHUYECKHM (opMmyram u
YPaBHEHHMSIM XMMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacyéThl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIIbI BEIIECTBA MO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XMMHYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBATH C MO3HMLUI
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOACTBEHHON JESTEIbHOCTH



YeJI0BEKa, CBA3AHHOM C mepepadOTKOI BEIIeCTB, HCMOIb30BATH IONYYEHHBIC 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIeHUH TPo6IeM B CUTYaLUsIX, CBSI3aHHBIX C XUMHEH;
c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
9KCHEPUMEHT (IIOIY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pelIeHHe HSKCIEPUMEHTANbHBIX 33Jad 10 pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOmo/ieHreM TpaBuwil  Oe30macHOro  oOpamieHWst C  BEUIeCTBaMH U JIAOOPAaTOPHBIM
o0opynoBanueM, (opMyJaupoBaTh IElIb HMCCIECIOBAHUA, MPEICTABIATh B pasMyHON (opme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;
c(OPMHPOBAHHOCTb YMEHHIA:

coONII0/IaTh MpaBHUJIa HKOJIOTHYECKU IIEJIECOO0Pa3HOTO MOBEIEHHS B OBITY U TPYJOBOM
JeSITEIbHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

0CO3HaBaTh ONACHOCTh TOKCHYECKOrO JIEHCTBHSI Ha KHMBBIE OPraHHU3MbI ONpPEIEIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NPHUMEHEHHS  OpPraHWYEeCKMX  BEIeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0/b3A;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATh LEJICHANPaBIEHHbIH IMOMCK XMMHUYECKOH
UHPOpPMALUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uH(popMaLnio, repepadaTbiBaTh €€ U UCIO0JIb30BAaTh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMU
3aJ1avuen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOGHMS Kypca «OOmas M HEOpraHWdecKas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHUH: O MaTepHAIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX
U TI03HAaBAa€MOCTHU SIBJICHUH NMPUPOJbI, O MECTE€ M 3HAYEHUU XHUMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojil B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJIOTHYECKOMH,
HHEPreTUYeCKO M TNHIEeBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  DSHEprMM, B  O0ECIEYEHUH  PaIMOHAJIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOTHON Cpeie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATAOIINE
HOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aroMHBIC OpOWTANM, OCHOBHOEC M BO30YXJIEHHOE COCTOSHHS aTOMa, THOPHIM3ALUs
aTOMHBIX oOpOuTaslelf, HMOH, MOJEKYJla, BaJeHTHOCTb, JJIEKTPOOTPHULATENLHOCTh, CTENEHb
OKHUCJIGHHS, XHUMHUYecKas CBsi3b (KOBaJE€HTHas, HWOHHAs, MeTa/InyecKas, BOJOpOJHAsA),
KpUCTAJIIMYECKAsT PEIIETKA, XUMHUYECKas PEAKLUs, PacTBOpP, AJIEKTPOJUTHI, HEJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] ~ AMCCOIMAINS, CTENeHb JIMCCOLMALM, BOJOPOJHBIA  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XMMUIECKON peaKkIlul, CKOPOCTh XUMHUYECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
Juccouuanuy, nepuoaudeckuii 3akon [[.J. MenneneeBa, 3aK0OH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAHEHUS U TNpPEBpALEHUS PHEPIUU NPU XMMHUYECKUX PEaKLHUsiX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUI; COBPEMEHHBIE INPEICTABICHUS O CTPOCHHMM BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAaJMOJIEKYJISIPHOM YpOBHSX; TMPEICTaBICHHUS O MEXaHU3Max
XUMHYECKMX PpEaKklUMi, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
OPOTEKaHHUsA, O XMMHUYECKOM paBHOBECHM, pacTBOpax UM  JAHUCHEPCHBIX  CHCTEMaXx;
(akTOJIOTHMUECKUE CBEJCHHS O CBOWMCTBAX, COCTaBE, MOJYYEHUH U O€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M IPAKTUYECKOM MAEATENBHOCTU YEJIOBEKa,
OOIIMX HayYHBIX MPUHLIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKN TOHATUN, YCTaHABIUBATh
UX B3aMMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNUCAHMM HEOPTraHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMyNl BENIECTB W ypPaBHEHUH XHUMHUYCCKUX PEAKIU, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OT/ICIBHBIX BCIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS ONPEIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUSI XUMHUYECKHX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUECKOM PEHIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBS3H;

c(OpPMUPOBAHHOCTh YMCHHI: KIACCH(PHUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBY, XMMHUYECKHE PEAKIMU IO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyromux
BCIIECTB, TEIUIOBOMY J3(PQEKTy peaklnuud, H3MEHEHHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHe); CaMOCTOSTENIbHO BbIOMpAaTh OCHOBAHHS U
KPUTEPUU IS KIIACCU(PUKALINY U3YIaeMbIX BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTCIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEpU30BaTh IJICKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB IepBOro—4erBéproro mnepuoaoB llepuoamueckoit cucremsr J[.H.
MenpeneeBa, UCMOAb3YsI TOHATUS «IHEPrETUYECKUE YPOBHUY», «IHEPrE€TUYECKUE TMOLYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE H BO30YXIEHHOE SHEPreTHUECKHE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHUX DJJIEMEHTOB U HX
COEMHEHUH 110 niepuogaM U rpynmam Ilepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh yYMEHHUMW: XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE
CBOICTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3U
MEXK1y HEOPTAaHUYECKUMU BEIIECTBAMU C IIOMOLIBI0 YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX
peakui;

c(OpPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHca 3THUX peaklUid, peakiuid MOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKpPalIEHHBIX HOHHBIX YpaBHEHH; peakiuit
TUAPOJIN3a; PEeaklnil KOMIUIEKCOOOpa3oBaHMsl (Ha TMpPUMEpPE THUIPOKCOKOMIUIEKCOB IIMHKA U
AITIOMUHMUS);

c(hOpMUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHMUSI XUMHUYECKUX
peakuuMii ¢ y4€TOM HX DJHEPreTHYECKHX XApAKTEPUCTHUK, XapaKTEP H3MEHEHUS CKOPOCTH
XUMUYECKOW pEaKIMu B 3aBHCHUMOCTH OT PA3IHYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3jaelicTBui (mpuuiun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYECKHE PEAKIINH, JIKAIUE B OCHOBE
MPOMBINIICHHOTO TIONYYEHHUS CEepPHOW KHUCIOThI, aMMHaka, oOOIIMe HaydHbIE MPUHIUIIBI
XUMHUYECKUX TPOU3BOJCTB; I1E€JI€CO00Pa3HOCTh TPUMEHEHHsS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIOH3a;

c(hOpMUPOBAHHOCTH BJIAJICHHS CUCTEMOM 3HAHUI O METO/IaX HAYYHOTO TIO3HAHUS SIBJICHUI
OpUpOAbl — HAOMIOJEHHE, U3MEpEHUE, MOJACTUPOBAaHUE, OKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHUS MPHUMEHSTh 3TU 3HAHHS TPHU
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M IS OOBSCHEHHS XHUMHYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOAE, MPAKTHUECKON JIEATEIbHOCTH Y€JIOBEKA U B IIOBCETHEBHOM JKU3HU;

c(hOpPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHSATUSMU U
NPEJICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
IMOHUMaHUs MaTEPUATBHOTO €INHCTBA MUPA;



c(hOpPMUPOBAHHOCTH YMEHUS MTPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MacCcOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIApHAs KOHIIGHTpAIIMs»; MAcChl BellecTBa WU 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCEe WIH O0BEMY OJHOIO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(pdexTa peakiuu; 3Ha4eHUsI BOJOPOJHOIO MOKa3aTelsd PaCTBOPOB KUCIOT
M IIeJI0Yed ¢ M3BECTHOM CTENEHBIO IUCCOLMAIMH; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BHJE PACTBOPA C ONPENEIEHHON
MAacCOBOM JI0JIed pacTBOPEHHOTO BEHIECTBA WJIM JAaHO B W30BITKE (MMEET MPHUMECH); 0NN
BBIXO/Ia MTPOJYKTa peakuu; 00bEMHBIX OTHOLLIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITEIHHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUI
9KCIIEPUMEHT (MPOBEICHNE peakluii HOHHOTO 0OMEHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOUIbIO UHIUKATOPOB,
U3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
AKCIEPUMEHTAIbHBIX 3a1a4 1o teMaMm «Mertamib» u «HemeTamisl») ¢ coOoieHnEM TpaBUIl
Oe3omacHOro oOparieHus C BellecTBaMH U JaOOpaTOpHBIM 000pyAoBaHHEM, (POPMYIHUPOBATH
[eNlb  HMCCICNOBAHUs, TMPEACTABIATh B Pa3NUYHONM (QopMe pe3yiabTaThl dIKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHMIA: COOIIOAThH MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N U
nabopaTopHbIM 000pyAOBaHUEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBIIIOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, JKOJOTHYECKH IIeIeco00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENHHOCTH B IENAX COXPAHEHUS CBOETO 30pPOBbS,
OKpYKalolllel MNPUPOJHOM Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
ONaCHOCTh TOKCHUYECKOIO JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANIPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMallMu B pa3IMYHBIX HCTOYHUKAX (HayyHas W ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yuyeOHOMN
3aJa4yeil.
@DopMbI KOHTPOJIA

YcTHBIN 0npocC, TECTUPOBAHUE, TUATHOCTUYECKHE KOHTPOJIbHBIE padoThl B popmate EI'D.
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