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IHosicHUTEJALHAA 3aIIMCKA

Pabouas mporpamma no xumun s 10-11 kmaccoB (6a30BbIi ypOBEHB) COCTAaBICHAa B COOTBETCTBHHM C Mporpammoi kypca xumuu st 10-11 kiaccos
obmieoOpazoBarenbHbIx yupexaeHuit (aBtop O.C. INabpuensn), M.: «Jlpoda», 2011 rox, ¢ yuérom DenepanbHON 00pa3oBaTEIBHON MPOrPAMMEI CPETHETO
oOmiero o0pa3oBaHus, yTBep K IEHHOH Mprka3oM MuHHCcTepcTBa pocBeiienus Poccuiickoit @eneparmm No287 ot 31.05.2023 .

[lenp mporpamMmbl CO3/1aHHE YCIIOBHM JIsl MOJTYYEHUs] MIKOJIBHUKAMU KAa4yeCTBEHHOTO COBPEMEHHOTO 00pa30oBaHWUS,
MO3BOJISIIOIIETO €My 3aHUMAaTh OCMBICIICHHYIO, aKTHUBHYIO W JICSITEIBHYIO JKMU3HCHHYIO MO3UIUI0, OBITh CIIOCOOHBIM K
caM0o00Opa30BaHUIO U CAMOCOBEPIIICHCTBOBAHUIO.
3amaun:

® YCBOCHHC yUalllUMHUCA 0053aTEJILbHOrO MHUHUMYyMa CO}Iep}KaHI/ISI06IIIGO6paBOBaT€JIBHI)IX mporpamMm;

® OCBOCHHE CHCTEMbI 3HAHHI 0 PyH/IaMEHTAJIbHBIX 3aKOHAX, TEOPUIX, (PaKTaXXUMHUH, HEOOXOAMMBIX ISl IOHUMAHUS
HAYYHOUM KapTHUHBI MUPA,;

® OBJAACHHUC YMCHHUAMH: XapaKTCPHU30BaTh BCIICCTBA, MAaTCPHUAIbl U XUMHYCCKUC PCAKIIMH, BBIIIOIHATH Jla60paT0pHLIC
OKCIICPUMCHTBI, ITPOBOAUTHPACUCTDLI 10 XUMHUYCCKHUM (bOpMy.TIaM )41 YPaBHCHUAM, OCYIICCTBJIIATH
ITOHUCK

XUMHYECKOW MH(OpMAIUU U OIEHUBATH €€ JIOCTOBEPHOCTh; OPUEHTUPOBATHCS U
NPUHUMATH PEIICHUS B IPOOJIEMHBIX CUTYAIIUSX;

®  pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX W TBOPUYECKHX CIOCOOHOCTEH B MPOIECCE H3YUYCHUS
XUMHUYECKOW HAYKW U €€ BKJIaJa B TEXHUYECKUM IPOTPECC LUMBWIM3ALMU;, CIOXKHBIX U IMPOTUBOPEUUBBIX IYTEH PA3BUTHUSA
WJIeH, TEOPUMN U KOHLIENIIUN COBPEMEHHON XUMUU;

®  BOCMUTaHUE YOEKJICHHOCTH B TOM, YTO XUMHS — MOIIHBIA WHCTPYMEHT BO3JICUCTBHUS HA OKPYKAIOIIYIO Cpeay, U
YyBCTBA OTBETCTBEHHOCTH 3a MPUMEHECHUE MOJYYEHHBIX 3HAHUN U YMEHHU;

® [IPUMCHCHHE IMOJTYyYCHHBIX 3HAHWM M YMCHHH JUIs: 0€30MacHOM paboTHl ¢ BEIIeCTBAMH B JJAOOpaTOpuH, OBITY U Ha
MPOU3BOJICTBE; PEIICHUA MPAKTUYECKHUX 3aJ1a4 B MOBCEAHECBHOW >KU3HU; TMPEHAYNPEKICHUS SBICHUN, HAHOCSIIIUX BpE
3JI0pPOBBIO YEJOBEKA W OKPYXKAIOIIEH cpejie; MPOBEACHUS HCCIEA0BATEIbCKUX PadOT; CO3HATEIBLHOTO BhIOOpaA TMpodeccuu,
CBSI3aHHOM C XMMHEH.
J{s1 TOoCTHXKEHUS TTOCTaBIASHHOM 11EIM MCTOJIb3YeTCsl y4eOHO-METOINYECKUMKOMITIEKT:

1. IIporpamma kypca xumuu 1 10-11 xmaccoB oGmieoOpazoBatenbHbIXyupexkaeHuii (aBTop O.C. ['abpuensn), M.:



«dpoday, 2011 rog.
2. T'abpuensn O.C., OctopoymoB WN.I'., CnagkoB C.A.. Xumus 6a30Bsbiid ypoenb 10 kmacc M.:Ilpocsemenue, 2019.



3. INa6puensu O.C., OctopoymoB WN.I'., CnankoB C.A.. Xumus 6a30Bb1ii ypoers 11 kmacc M.:IIpocsemenne, 2020.

10kiacc (6a30Bbli)

Ha3zBanmue paszgena, TeMsl KonnuecTBo
4acoB

BBenenue 1

Tema 1. Teopust cTpoeHUs! OPraHUYECKUX COSTUHEHUN 2

Tema 2. YriieBobI ¥ UX IPUPOJAHBIE UCTOUHUKHU 8

Tema 3. Kucnopoacoaepskaiiue oprannueckue coequnerus u ux | 10

MCTOYHUKHU
Tema 4. Azorcoaepikaliue COSAMHCHUS M WX HaxOXJIeHUE B | 6
IpHUPOJIC
Tema 5. buosorunyecku akTUBHBIE OPTAaHUYECKHE COCTUHEHUS 4
Tewma 6. MickyccTBeHHBIE M CHHTETUUYECKHUE TTOJIMMEPHI 3
35
11 kmacc (6a30BbIif)
Ha3zBanmue pa3zgena, TeMsl KommuecTBo
4acoB
Tewma 1. CtpoeHue BeliecTna. 9
Tema 2. XuMHUECKHE PEaKITUU. 12
Tema 3. BemecTBa 1 ux cBOiiCcTBa 10
Tema 4. Xumust 1 COBpEMEHHOE OOIIIECTRO. 3
35




Kuaace KoanuectBo yacoB | KosmuecTBo yacoB KoanuectBo YpoBenb

B HeJleJII0 B roj yueOHBbIX HeJleJIb 00yueHust

10 1 35 35 Bba3zoBwrii

11 1 34 34 bazoBbrit
Bcero 69




Kaace KoauuectBo yacoB | KotuuecTBo yacon KoauuectBo YpoBensn
B HeJIeJIIo B Iroj y4eOHBIX Heleb o0y4eHuUs
10 1 35 35 bazoBbIii
11 1 34 34 bazoBbIii
Bcero 69
10 knace
1 monyronaue 2 nonyrojue l'on
[IpakTuueckas padota - 2 2
KontponbHas padota 1 1 2
11 xnacc
1 monyronue 2 moyyroaue TI'on
[TpakTrueckas padota - 2 2
KontponbHas padoTa 1 2 2




TpeﬁoBaHml K YPOBHIO NIOATOTOBKH YYalllUXCsl.

10 KJTACC
B pesynbTaTe n3ydeHuss XuMuu Ha 0a30BOM YPOBHE YUCHHUK JOJDKEH 3HATH/TIOHUMATh
®  BaKHEHIIME XUMUYCCKUE TOHATHS: BEIIECTBO, aTOM, MOJIEKYJa, XUMUYECKas CBS3b, DJICKTPOOTPUIIATECIHLHOCTD,
BaJICHTHOCTh, CTEMCHb OKHCJICHUS, BEIIECTBA MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHUS, YIJICPOJHBIA CKEJeT,
(GYHKITMOHAIBHAS TPYTINa, H30MEPHSI, TOMOJIOTHS;
e« OCHOBHBIC TCOPHUU XUMHUU: CTPOCHHE OPraHUYCCKUX COCIMHCHUI4 BaKHCHMINIME BEIIECTBA M MaTepUajbl. METaH,
e OTHICH, alleTWICeH, OCH301,
ATAHOJ, JKHPbI, MBI, TJIIOKO3a, caxapo3a, Kpaxmall, KJeTdaTka, OCJKH,
UCKYCCTBEHHBIC M CHHTCTUUYECKHE BOJIOKHA, KAYIYKH, IIJIACTMACCHI,
B pe3ynbTare n3yueHuss XuMUU Ha 0a30BOM YPOBHE YUCHHK JOJKCH YMETh
® Ha3BIBaTh U3YUYCHHBIC BEIECTBA, 10 «TPUBHAIILHONY MW MEXIYHAPOIHONH HOMEHKIIATYPE;
®  ONpeACNATh: BAJCHTHOCTh M CTCIIEHb OKHCIICHUS XMMHUYECKHX 3JICMEHTOB, THI XHMHYECKOW CBS3M B COCIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K PA3TUYHBIM KJlacCaM OpTraHUYECKHUX COSAMHCHHIA;
®  XapaKTepu30BaTh: OOIIME XMMHUYECKHE CBOWCTBA OPTaHMYECKHUX COCAMHEHUU, CTPOSCHHUE W XMMHYECKHE CBOWCTBA,
M3yYEHHBIX OPTaHUYECKUX COCTMHEHUN;
® OOBACHATH: 3aBUCUMOCTD CBOICTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOAY XUMHUECKOH CBSI3H;
® BBINOJHATH XUMHUYECKHUN SKCIIEPUMEHT IO PACIO3HAHUIO BAKHEHUIITUX OPraHUYECKHUX BEIICCTB;
®  TIPOBOJUTH CAMOCTOSITENIBHBIM ITOMCK XHUMHYECKOH HWH(POpMAIUU, C HCIOJIH30BAHHEM pa3IHUYHBIX HCTOYHUKOB
(Hay49HO- TIOMYJISIPHBIX H3JIaHWN KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); WMCIOIh30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUH JUIsl 00pabOTKU U Mepeadund XUMUYECKON HHPOPMAIINH U €€ TIPEICTaBICHUS B Pa3INIHbIX opMax;
Hcnonp3oBaTh MpHOOPETCHHBIC 3HAHUS, YMEHUS B TIPAKTUYECKOM JCSITEIILHOCTH | MOBCEIHEBHON KU3HU JIJIS
¢ 0OBACHEHMS] XUMUYECKUX SIBJICHUH, IPOUCXOSAIIUX B IPUPOJIE, OBITY M Ha TTPOU3BOJICTBE;
®  onpeneneHUsT BO3MOKHOCTH TPOTEKAHHS XUMHUYECKHUX TMPEBPAIICHUN B pPa3IUYHBIX YCIOBHUSX W OIEHKH HUX
MOCJIC/ICTBHH;
® DKOJIOTMYECKH IPAMOTHOTO MOBEACHUS B OKPYXKAIOIIEH Cpelie;
s OIICGHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHHS OKPYXAIoMed Cpeapl Ha OpPraHW3M 4YelIOBEKa W JPYTue IKUBBIC
OpTaHU3MBI;
® (e30macHOro OOpalIeHHsI C TOPIOYUMH i TOKCHYHBIME BEIIECTBAMHU, JJA0OPATOPHBIM 000PYI0BAHHUEM;

® [IPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIICHTpAIMd B OBITY W HAMpPOU3BOJICTBE;
® KpUTHYECKOW  OIIEHKE  JIOCTOBEPHOCTH  XUMHUYECKOM  HHGOpPMAIMU,OCTYNAIOMIEH U3 pa3HbIX HCTOYHUKOB.



11 KJIACC
B pesynpraTe wH3yuyeHUs XUMHM Ha 0a30BOM YPOBHE YYEHHMK JIOJDKEH3HATh/IIOHUMATh

OCHOBHBIE€ TEOPUH XUMUU;
¢ OCHOBHBIC XMMHWYECKHUE TOHITHSA: BEHIECTBO, XMMUYECKUM AJIEMEHT, aTOM,MOJIEKYJia, OTHOCUTEIbHbIE ATOMHBIE U
M@®IEKYJISIPHBIE MACChI, HOH, U30TOIIbI;
& TIOHSTHUS «XUMHYECKAsS CBA3b», TCOPUI0 XUMUYECKOU CBS3H.
MOHATHS: aJUIOTPOIHUSI, U30MEPHUs], TOMOJIOTHSI, 3aKOH MOCTOSHCTBA COCTABABEIIIECTRA;

L
® MOHSATHSA:  PACTBOPBI, DJIEKTPOIUT, HEIJIEKTPOIUT, IICKTPOJIUTHUECKASIUCCOLNAIIUS;
®  [OHATHUS: OKUCIUTEND, BOCCTAHOBHUTEIL, OKUCICHHE, BOCCTAHOBJICHHUE. IOHATHI:  CKOPOCTh  XMMHUYECKOM
¢ peakiuu, KaTaaus, XUMUYECKOE
paBHOBECHUE;

® BaXXKHEWIIME BEIECTBA: a30THYIO, CEPHYIO, COISIHYIO, YKCYCHYIO KHCJIOTBI, IIEJIOYH, OCHOBHBIE METAUIbl U CIUIABbI U
CroCOOBI UX MOJIYYEHHSI, BEIIECTBAMOJICKYJSIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS.

B PE3YJIbTATC NU3YUCHUA XUMHUU HA 0a3oBOM YPOBHC YUCHHK HOJIZKCH YMCTb

IIPOBOJIUThH: CAMOCTOSITEILHBIN MOMCK XUMUUECKON MHPOpMAIIHH. OOBICHATH: (bU3UIECKUI CMBICIT
aTOMHOTIO (MOpsIAKOBOTO) HOMEpa

XUMHUYECKOTO BJIEMEHTa, HOMEPOB TPYMIbI U MEPHOJia, K KOTOPHIM 3JIEMEHT
MPUHAJICKUT B niepuoandeckon cucreme . . Menaeneera; 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB B MpeEJeiiax
MaJIbIX MEPHOJIOB U TJIABHBIXIIOATPYIII; CYITHOCTh PEaKIIMii HOHHOT'O OOMEHAa, 3aBUCHMOCTh CKOPOCTH XUMUUYECKUX PEaKIIHM
OT pa3IMYHBIX (HaKTOPOB, 3aBUCHMOCTBH IIOJIOKEHHUSI XHMHYECKOT'O PAaBHOBECHS OT pas3IW4YHBIX (akTopoB, oOIue
XUMHUYECKHE CITOCOOBITTOTYICHHUSI METAJIJIOB M HEMETAJIJIOB.

®  XapaKTEepU30BaTh: XUMUYECKHE AJIEMEHTHI (OT BOJOPOAA /10 KaJbIMs) HA OCHOBE MX IOJIOKEHHUS B MEPUOIUYECCKOU
cucreme JI. . MenaeneeBa u 0COOCHHOCTEH CTPOCHHMS WX aTOMOB; CBSI3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH
BEIIECTB; XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB;

®  ONpeAeNsATh: 3apsi] HOHA, COCTAaB CpPEAbl B BOJHBIX PAacTBOpPaxX HEOPTaHHUYECKHUX COCAUHEHWM, OKHUCIHUTEINb W
BOCCTAHOBUTEb, MPUHAICKHOCTh BEIIECTB K OMNPEICICHHOMY KIACCy COCIMHECHUW, THUIIBI XHMHWYECKHUX PpEaKIUi,
BAJICHTHOCTb M CTEIEHb OKHMCJICHHS DJJIEMEHTA B COCAMHCHMAX, THII XMMHYECKON CBS3M B COCAUHEHHSX, OOBICHATH
3aBUCHUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS, NPUPOAY XUMHYECKOW CBS3U, BO3MOKHOCTH NMPOTECKAHUSA
peaKiuii HFOHHOTO0 OOMEHa, MPUHAJIEKHOCTh BEIIECTBA K PA3IMYHBIM KJIaccaMm;

¢ Ha3bIBaTh M3YUYECHHBIC BEMIECTBA M0 «TPUBHAIBHON» WM MEXAYHAPOIHON HOMEHKIIATYPE;
oOpaiarbesi ¢ XUMUYECKON TOCYJION M Ta00paTOpHBIM 00OPY0BAaHUEM; PACIIO3HABATh OIBITHBIM MYTEM: KHUCJIOPOJ,

BOJIOPOJ, YIJIEKUCIBIN ras,
L



aMMUaK; pacTBOPBI KMCIIOT U LIEN0YEH, XJIOpUI-, CyIb(paT-, KapOOHAT-HOHBI;

®  BBIYKCIIATH: MAacCOBYIO JOJI0 XUMHUYECKOIO 3JEMEHTa MO (OpMyJi€ COEIUHEHUS; MAacCOBYIO JIOJIO BEIECTBA B
pacTBOpe; KOJUYECTBO BEIIECTBA, OOBEM WM MacCy MO KOJMYECTBY BELIECTBA, OOBEMY WM MAacC€ PEAreéHTOB WIIU
IIPOTYKTOB PEAKIINH;

®  [CIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKOM IEATENbHOCTH M TMOBCEIHEBHOM KU3HU IS
MPUTOTOBJICHUSI PACTBOPOB 3aJaHHOW KOHUEHTpALMK B OBITY M Ha MPOU3BOJCTBE, MAJIs OINPEACIICHHUS BO3MOMXHOCTH
MIPOTEKAHMSI XUMUYECKHUX MTPEBPALLECHUI B PA3JIMUHBIX YCIOBUIX U OLEHKN UXITOCIIEACTBHA.
B pesynbrate uzyueHuss XuMUM Ha 0a30BOM ypPOBHE YUYEHUK JIOJDKEH HCIOJIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B
IPaKTUYECKOUN NESTEIbHOCTH M MTOBCEIHEBHOM XKU3HU IS

0e30macHOro o0pallleHus ¢ BeIECTBAMU U MaTepHallaMH;

HKOJIOTMYECKU TPAMOTHOIO MOBEJICHUS B OKPY KaIOILEeH Cpesie;

OIICHKU BJIMSTHUSI XUMHUYECKOTO 3arpsI3HCHUST OKPYKAIOIel cpe/ibl HAOPTaHU3M UYeIOBEKa,;
KPUTHUUYECKOW OIICHKH WH(GOPMAIlMU O BEIIECTBAX, MCIOJB3YEMBIX B OBITY; IPUTOTOBJICHUS PACTBOPOB 3aJaHHOM
KOHIICHTPAIINH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOI'PAMMEI I10 XMMHW HA FA30BOM YPOBHE CPEJJHEI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OOYYaIONIMMHUCS MPOTPaMM CPETHEro OOIIETro
oOpa3oBaHus (JIMYHOCTHBIM, METaNpeAMETHbIM M TpeAMeTHbIM). HaydHo-MeToaudeckoil OCHOBOW HJisi pa3paboTKu
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHETO OO0IIero oO0pa3oBaHUS SBISETCS CUCTEMHO-ACSTEIBHOCTHBIN
MTOJXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATENBHOCTHBIM MOJX0I0M B CTPYKTYpPE TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IpEeAMETA
«XUMHUS» HA YPOBHE CPeHETO 0011ero 00pa30BaHUs BBIIEICHBI CICAYIOMNUE COCTABIISIONIUE:

OCO3HAaHHE OOYYalOUIUMHCS POCCUMUCKOM TpaKJaHCKOM HWIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTH U CAMOOITPEICIICHUIO;

HaJM4Yue MOTUBAIIMHU K O0YUYEHHIO;

L[€JICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKIACHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U UCTOPUUECKUX
TpaauIui 6a30BOI HAYKU XUMHH;

TOTOBHOCTh U CHOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATbCS B CBOEHU AEATEILHOCTU II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMU LIEIOCTHON CUCTEME XUMHYECKOTO 00pa30BaHMUs;



HaJM4Yue MPaBOCO3HAHUS HKOJIOTUUECKON KyIbTYphl U CIIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KUZHEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTUTalOTCS B €IMHCTBE y4eOHOW M BOCIHUTATEIHHOU
JNEATENBHOCTA B COOTBETCTBHUM C TYMAaHUCTUYECKHMMH, COLMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTAMHU H
uaearaMi POCCUUCKOTO TPa)KJaHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOpPMAaMU U TpaBUJIaMU [OBEJICHHS,
CIOCOOCTBYIONTMMH MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBIICHHS JIMYHOCTU 00 y4arOIIUXCSI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHS» OTPaKarT CPOPMUPOBAHHOCTH OMBITA MO3HABATEIHLHON U
MPAKTUYECKOMN JAEATEILHOCTH 00YUYarONIUXCS M0 Peain3aluy MPUHSITHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCII€ B YaCTH:

1) rpa’KaaHCKOro BOCIIMTAHUS

OCO3HAHUS O0YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00513aHHOCTEH, YBOXKEHUS K 3aKOHY U MPABOTIOPSIKY;

MPEJCTABJICHUS O COLIMAIBHBIX HOPMaX U MPAaBUJIaX MEXKJIMYHOCTHBIX OTHOIIEHUI B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENbHOCTH MPU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATEJILHBIX 3a]1a4, BHIMOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHThI APYTUX MPHU aHAIM3E Pa3TUIHBIX
BUJIOB YUCOHOM JIeSITEIIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

LEHHOCTHOT'O OTHOIIEHUSI K ICTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHON XUMUMU;

yBaKEHHS K MPOIECCY TBOPUYECTBAa B OOJACTH TEOPUHM M MPAKTUYECKOTO NMPUMEHEHHUS] XMMHUHU, OCO3HAHHS TOTO, YTO
JOCTKEHUSI HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHHHM, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TTOCTOSTHHOTO
TPy/Zla YYEHBIX U IPAKTUKOB;

UHTEpeca M TO3HABATEJbHBIX MOTHBOB B TMOJYYCHHMH U TOCIEAYIOIIEM aHaiu3e HWHGOPMAIM O TMepPeoBBIX
JOCTMKEHUSAX COBPEMEHHOW OTEUECTBEHHOW XUMMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOIO MOBEICHUS;

CIIOCOOHOCTH OIEHWBATh CHUTYAIlMU, CBS3aHHBIE C XMMHUYECKUMH SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE MOBEICHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3ULIUIN HPABCTBEHHBIX U MPABOBBIX HOPM H
OCO3HAHME MOCIIEICTBUNA 3TUX MOCTYNKOB;

4) popMupoOBaHUS KYJbTYPHI 310POBbSI:

MMOHMMAHMS LIEHHOCTE 310pOBOTO M OE€30MacHOro 00pas3a >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHONIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

coOJiroieHUs mpaBuil 0e30macHOro oOpalleHUs € BeleCTBaMU B ObITy, IMOBCEIHEBHOM JXKM3HU U B TPYAOBOMU
NEATENbHOCTH;



MOHMMAHHS LEHHOCTU TPABUJI HWHIUBUAYaTbHOTO U KOJUIEKTMBHOTO O€30MacHOro0 TOBEJAEHUS B CHUTYyalUsX,
YIPOKAOIINUX 3J0POBBIO U KU3HU JIOAEH;

OCO3HAHUS MOCIEICTBUM 1 HEMPUSATUS BPEAHBIX TPUBBIYCK (YIOTPEOICHUS aIKOT OIS, HAPKOTUKOB, KYpeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4€0HO-UCCIEAOBATEILCKOM JIESITEIIBHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKON U JPYTUX BUJAX JAEATEIbHOCTH,

YCTAaHOBKM HAa aKTHMBHOE Y4YacCTHE B PEIICHUM MPAKTHUYECKUX 3a7ad COIMAIbHOM HAIpaBJICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3yuYeHHIO Npodeccuil pa3auyHOro poja, B TOM YHCJIE€ Ha OCHOBE MNPUMEHEHUS
PEAMETHBIX 3HAHUN 110 XUMUU,

YBaXXEHUS K TPYNY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUAYAJILHOM TPAeKTOpHHU 00pa3oBaHusl, Oy Iymiei mpodeccun 1 pean3aiuu
COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMHUHU, MHTEPECOB U OTpeOHOCTEH
00I11eCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 1€1€CO00Pa3HOr0 OTHOIICHUSI K IPUPO/IE, KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHHS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS SKOHOMHYECKUX IPOIIECCOB HAa COCTOSHUE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJAMMOCTH WCIOJb30BaHMUS JOCTHIKEHUN XUMHUU [IJIi PEHICHUS BOIPOCOB PallMOHATBLHOTO
IPUPOIOTIOJIH30BAHMS;

AKTUBHOI'O HENPUATHUS JCUCTBUH, MPUHOCAIIMX BPEJ OKPYKAIOIMIEH IPUPOJHOM CpENe, YMEHHUS IPOTHO3UPOBATH
HEOJIaronpUsTHBIE IKOJIOTUIECKUE TIOCTIECTBUS MPEANPUHUMAEMBIX ICHUCTBHUI U MPEJOTBPAIATh UX;

HAJIUYMS PA3BUTOIO KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJbTYpPhI, OMbITA AECSATEIBHOCTH 3KOJOTHMYECKOMN
HaIpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThCS MMM B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLIMAIBHOUN IPAKTHUKE,
CIIOCOOHOCTH U YMEHHUSI aKTUBHO IPOTUBOCTOSITH UACOJIOTMU XeMOPoOHH;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOU
MIPaKTUKU,

MOHUMaHMS crnelu(UKA XUMUU KaK HayKd, OCO3HaHUsi e€ poyiin B (OPMUPOBAHHHM PALMOHAIBHOIO HAY4YHOTO
MBIIUICHUS, CO3/IaHUM LEJIOCTHOTO MNPEACTaBICHUS 00 OKPYXaIoIIeM MHUpPE KakK O €IMHCTBE MPUPOJAbl U YEOBEKa, B
MMO3HAHUU PUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOIEM COXpPAHEHUS IPUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUHU [IJIi COBPEMEHHOW I[MBUJIM3AlMU: B €€ TyMaHUCTUYECKOMN



HaIMpaBJICHHOCTH W BaXXHOW POJU B CO3JaHUU HOBOM 0a3bl MaTepHaNbHOM KYJIbTYPhI, PEHIEHUU TJIOO0ATBHBIX MpPoOIeM
YCTOMYMBOTO pPa3BUTHSl UYEJIIOBEUECTBA — CHIPHEBOM, JHEPreTUYECKOM, MUIEBOM M HSKOJOTMYECKOW Oe30macHOCTH, B
Pa3BUTUU MEIUILIMHBI, 00ECTICYCHUU YCIOBUN YCHENIHOTO TPyJa U DKOJOTHYECKH KOMGPOPTHOM KU3HU KaXJOTO 4JICHA
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTHU: NOHMMAHMS CYIIHOCTH METOAOB IO3HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCMOJIb30BaTh IMOJydyaeMble 3HAHUS JJIs aHAllU3a U OOBSCHEHMS SBJICHUN OKpYKAIOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 000OCHOBAHHBIE 3aKJIIOUCHHSI HA OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIHUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOOB;

CIOCOOHOCTH CaMOCTOSTENILHO UCIIOJIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs] MPOOJIEM B PEasIbHBIX JKU3HEHHBIX
CUTYalUSIX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY IOJYUYCHHIO HOBBIX
3HaHUH M0 XMMHUU B COOTBETCTBUU C KU3HECHHBIMHU TOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSIM TPy/a B Pa3IuyHbIX cepax npodhecCHOHAIBHON eI TEIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3ynbTaThl OCBOCHHS Y4eOHOTO mpeameTa «XHMUs» Ha YPOBHE CpeIHEro oOIiero oOpasoBaHUs
BKJTIOUYAIOT:

3HaYMMBbIC 11 (OPMHUPOBAHUS MHPOBO33PECHHUS OOYYAIOMMXCS  MEKIUCHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOllleHayYHbIC TOHSATHUS, OTpPaKAIOIIUE IIEJOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIU(HUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (Marepus, BEIEeCTBO, DHEPrus, SBJICHUE, MPOIEeCcC, CUCTEMa, HaydHbIH (akr,
MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOICHIE, U3MEPEHUE, IKCTIEPUMEHT U APYTHE);

YHUBEpCAJIbHBIC YyYcOHBIC JEHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC), OOCCIICUHNBAIOIINE
dbopmupoBanue HYHKIIMOHATEHON I'PAMOTHOCTH M COIIMAIBHON KOMITETCHITUH 00YyJaIOIINXCs,

CIIOCOOHOCTh OOYYaIOMIUXCSl HWCIOJIb30BaTh OCBOCHHBIE MEKIUCIHUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCAJIbHbIE YUEOHBIE IEUCTBUS B O3HABATENIHHON U COLIMATILHOMN MTPAKTHKE.

MeTtanpeaMeTHble  pe3yJbTaThl  OTPaKalOT  OBJIAJICHUE  YHUBEPCAIbHBIMU  YUYEOHBIMH  IMO3HABATEJIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JECUCTBUSIMHU.

OBJ1ajieHMe YHUBEPCAJbHBIMHU Y4e€OHBIMHU MO3HABATEJIbHBIMH J1€HCTBUSIMHU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO (POPMYIMPOBATh M aKTYAJIM3UPOBATH MTPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeAesATh LENU JEATEIbHOCTH, 3aJlaBas NapaMeTpbl W KPUTEPUM HUX JOCTUKEHHUS, COOTHOCHUTH PE3YJIbTAThI



NEATEeNIbHOCTHU C MOCTABICHHBIMHU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIJEISATh XapaKTepHbIC TPU3HAKUA MOHSATUN
Y yCTaHABIIUBATh WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIUE TMOHSATUS IJIsI OOBACHEHUS OTACNIBbHBIX (DAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUM JJI KIacCU(DUKAIIUK BEIIECTB U XUMHUUECKUX PEAKIIUIA;

yCTaHABIMBATh IPUYUHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTMYECKUE pACCYX IEHUS (MHIYKTHBHBIE, JCAYKTUBHBIC, IO aHAJIOTHUU), BBISABISTH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJIICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHATH B MPOIECCe MO3HAHMS, UCTIOIb3YyEeMble B XUMHUHU CHUMBOJMYECKHUE (3HAKOBBIE) MOJIENH, MPEOOPa30BhIBATH
MOJICJIbHBIC TPEJICTABICHUS — XUMUUYECKHUW 3HAK (CHUMBOJI) JJIEMEHTa, XUMH4YecKas (opmylia, ypaBHEHHE XUMHYECKON
peakiuu — MpPU pEHIeHUH YYEOHBIX II03HABATENbHBIX M TNPAKTUUECKUX 3a]ay, NPUMEHATh Ha3BaHHbIC MOJIEIbHBIC
IPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIIUA;

dbopMynHpoBaTh 1IENTU U 33J]a4H UCCIIEI0BAaHUS, UCTIOIB30BaTh MOCTABIEHHBIE U CAMOCTOSTENILHO CPOPMYIUPOBAHHBIE
BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS U OCHOBBI AJisi (POPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CY>KICHUM;

BJQJIETh  HaBBIKAMU  CaMOCTOSITEILHOTO  IUIAHMPOBAaHWS W TPOBENCHHUS  YUYCHHUYECKHX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJOM TMPOIecca, CAMOCTOSITENBHO MPOTHO3UPOBATh €ro pe3yJbTar,
dbopmynupoBaTh 00OOIIEHHS ¥ BBIBOJABI OTHOCHUTENBHO JOCTOBEPHOCTH pE3YyJIbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIM OTYET O MpoEIaHHON padoTe;

IpUOOPETAaTh OMBIT YYCHHUYECKOW MCCIENOBATEIbCKON W MPOEKTHON JeATEIBbHOCTH, MPOSBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOWUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MTO3HAHMUSL.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGOpMAIMK (HAydIHO-TIOMYJsIpHAs JIUTEpaTypa XUMHUYECKOTO
collep KaHMs, CIpaBOYHBIE MOcoOms, pecypchl MHTepHeTa), aHanmm3upoBaTh HHPOPMAIMIO PA3TUYHBIX BHIOB W (HOPM
MPEACTaBICHUS, KPUTUUECKU OLIEHUBATD €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

bopMyIHUpPOBATH 3aMPOCHl U IPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U 0TOOpe MHPOPMALMU, HEOOXOIUMON st
BBITIOJIHEHUS YYEOHBIX 33724 ONPEAEIEHHOTO TUIIA;

MpUOOpETaTh OMBIT HCHOJIb30BAHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUA M Pa3IMYHBIX MOUCKOBBIX
CUCTEM;



CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAIbHYIO (QopMy mpeacTaBieHus uHPOpManuu (CXeMbl, rpaduku, IUArpPaMMBbI,
TaOJIULIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHbIA SI3bIK B KauyecTBE CpEACTBA MpU padboTe ¢ XUMUYECKOW HHPOpMauuen: NPUMEHSThH
MEXIpeIMETHbIE (PU3NYECKHe U MATEMaTHYECKHE) 3HAKU U CUMBOJIbI, POpMYJibl, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0OPa30BbIBATH 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OgBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYKJa€MOH TeMbl B XOJ€ AHAIOra W/WIW JUCKYCCUH, BBICKA3bIBaTh WJIEH,
(bopMynHpOBaTH CBOM MPEAJIOKEHNUSI OTHOCUTENILHO BBIMIOJHEHUS MPEAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C TMPE3CHTAalMe pe3yJbTaTOB IO3HABATEIBHOM JESATENbHOCTH, IOJIYYEHHBIX CaMOCTOSTEIBHO WM
COBMECTHO CO CBEPCTHHKAMHU IPHU BBHIMOJIHEHUU XMUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO
CBOICTB M3y4aeMbIX BEILECTB, pealu3aluy yueOHOTO MpoeKTa U (OpPMYIUpPOBaTh BHIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUN MyTEM COIIACOBAaHMSI MO3UIUHN B X0/€ 00CYXKJIEeHHUS U 0OMEeHa MHEHUSIMHU.

OBiaieHUe YHUBEPCAJTBHBIMHU PEryJsTUBHBIMHU AeCTBUSMMU:

CaMOCTOSTEIILHO MJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO JESITEIIBHOCTD, ONpeAesss e€ Ledu U 3a/1auH,
KOHTPOJIUPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MpEAJaraéMblii alrOpuTM JCHCTBUM NIpU BBIIOJHEHUU
y4eOHBIX M HCCJEN0BaTEeNbCKUX 3a/ay, BbIOMpaTh HambOosee 3(Q(EKTUBHBIN CIOCOO MX pelIeHUs ¢ Y4ETOM IOJIy4EeHHUS
HOBBIX 3HAHUN O BEIIECTBAX U XMMUUYECKUX PEAKLINAX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH 1€ATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckasi XuMUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUN O XWMHUYECKOW COCTABISIONICH E€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POIU
XAMHUHU B TIO3HAHWM SIBIICHUW TPHUPOABI, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYypbl JTUYHOCTH, €€ (PYHKIIMOHAIHLHON
IPAMOTHOCTH, HEOOXOJUMOM JJIsl PEIICHUS] MPaKTUYECKUX 3a7a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY
310POBBIO U IPUPOJIHOU CPEJE;

BJIAJICHUE CUCTEMON XMMHUYECKHX 3HAHUM, KOTOpasi BKIIOYACT: OCHOBOMOJIATAIONINE MOHATUS (XUMUYECKUM JIEMEHT,
aToM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJI€HTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, XUMUYECKAs CBSI3b, CTPYKTYpHAas
dbopmyna (pa3BépHyTas | COKpami€HHasi), MOJib, MOJISIpHAs Macca, MOJSAPHBIA O0O0BEM, YIIEPOAHBIH CKEJIET,
(GyHKIMOHANIbHAS TPYIIA, paguKall, U30MEPHs, U30MEPbI, TOMOJIOTUYECKUI Psii, TOMOJIOTH, YIJI€BOAOPOIbI, KUCIOPOI U
a30TCOJAEpKAIlINEe COCIUHEHUSI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COEUHEHHUs); TEOPUU U



3aKOHBI (Teopusi CTpOeHUsi opraHuyeckux BemecTB A. M. bByrinepoBa, 3akOH COXpaHEHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHH; MHUPOBO33PEHUECKHE 3HAHHUS, JEeXKalllhe B OCHOBE IOHUMAaHUS
MPUYMHHOCTU U CUCTEMHOCTHM XHMHUYECKUX SIBICHUH, (PAKTOIOTMUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYyUYCHUHU U
0€30MacCHOM HCTOJb30BAHUU BAXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU S TEIHHOCTH YEII0OBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEpHbIC TMPU3HAKK TOHSATHUN, YCTAaHABIMBAaTh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOINIKE TTOHITHUS MPU OMTMCAHUM COCTaBa, CTPOCHUS U MIPEBPAIIEHUN OPTaHUYECKUX COCAMHEHUH;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JUIsI COCTaBJIEHUS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (GOpMyJ OpPraHUYECKUX BEIIECTB M YPAaBHCHUN XUMHUYECKHX pEaKIui,
U3rOTaBIMBATh MOJIETM MOJICKYJI OPraHWYECKUX BEIIECTB [JIs WUIIOCTPAIIMU MX XUMHYECKOTO0 U MPOCTPAHCTBEHHOTO
CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIJIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY M
CTPOEHUIO K ONpeNeIEHHOMY KJaccy/rpynne COoeAMHEHUH (yriaeBOAOPObl, KHUCIOPOJ M a30TCOAEpIKAIINE COSAUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCAMHEHHUs), JaBaTh MM Ha3BaHusi mo cucreMmarndeckoil HomeHkiarype (IUPAC), a raxxke
PUBOJAUTL TPUBHUAJIBHBIC HA3BaHUS OTACIBHBIX OPTaHMYECKUX BEIIECTB (ITHIICH, MPOIMIICH, alleTHICH, ITHJICHTIIUKOb,
ruuepul, (eHon, Qopmanbaeruy, aneTanbIerui, MypaBbHHas KHUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBas KUCIIOTA, TIII0K03a, GPYKTO3a, Kpaxmal, IeJUTI003a, TIUIUH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENENSATh BUIbI XUMHUYECKON CBSI3M B OPraHWYECKUX COCTUHEHUSX (OAMHApPHBIE U
KpaTHbIC);

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH MMOJOKEHUS TEOPUU CTPOCHUSI Opranndeckux BemiectB A. M. bytneposa ais
00BSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE U XUMUYECKHE CBOWCTBA TUITMYHBIX
MpEeICTaBUTENCH Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, dTaH, ATHIICH, MPOMUIICH, alleTuiIeH, OyraaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH30I1, METaHO, ITAHOJ, STHUJICHIJINKOJIb, TTUIEPUH, ()EHOJ, alleTaabIAeTH I, MypaBbUHAS M YKCYyCHAs
KHCJIOTHI, TJIF0OK03a, KpaxMall, HeJUIK0103a, aMUHOYKCYCHAsI KHCIIOTa), UUIFOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKAY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKITNI C HCTIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT,;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJIOPOIHOTO ChIPhs (HE(DTh, MPUPOIHBIN Ta3, Yroib),
CIOCOOBI UX TIEPEePaA0OTKH M MPAKTHIECKOE MPUMEHEHUE MPOTYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCIICHHUS IO XUMHYECKUM YpaBHEHUSIM (Macchl, 00bEéMa, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA WUJIM MPOAYKTAa PEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUH );

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOW 3HaHHI 00 OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B
XUMUU TP HU3YYEHUU BEIIECTB U XUMHYECKUX SIBICHUM (HAOIIOJEHUE, W3MEpPEHUE, HKCIEPUMEHT, MOJICIUPOBAHUE),



MCITIOJIB30BaTh CUCTEMHBIC XUMHUYECCKUE 3HAHUS TSI IPUHSTHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX
C BEIICCTBAMU U X IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh yYMEHUH COOMIONAaTh TIpaBWIA TIOJAB30BAHHMS XHUMHYECKOW TOCYIO0M U 1ab0paTOpHBIM
o0opyoBaHMEM, a TaKXe TpaBHJIa OOpAIIEHUS C BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIIUSMH II0 BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OITBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHW TUIAHUPOBATh M BBIMOJIHATH XUMHUYCCKHHA DKCIEPUMEHT (IIPEBPAIICHHUS] OPTaHUYCCKUX
BEIIECTB NIPHU HArPEBaHUH, MMOTYYCHUE STUJICHA U U3yYEHUE €TO CBOWCTB, KAUECTBCHHBIC PEAKIIUU OPTAaHMYECKHX BEIIECTB,
JeHaTypalus OCKOB MPU HAarpeBaHWH, IBETHBIC PEaKIMKU OCITKOB) B COOTBETCTBHH C NMpaBUJIAMU TEXHUKH O€30IMaCHOCTH
npu OOpalleHUH C BEIECTBAMHU M JTa0OPATOPHBIM 000PYI0BAaHHEM, TIPEJICTABIIATh PE3yIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA
B (hopMe 3aIMCH YPAaBHCHHUI COOTBETCTBYIONIUX PEAKIIM B (POPMYITHMPOBATH BEIBOIBI HA OCHOBE 3THUX PE3yJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMCHUN KPUTHYCCKU AHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIHIO, TOJYYaeMYI M3 Pa3HBIX
MUCTOYHUKOB (CpeacTBa MaccoBoi nHpopmaruu, THTEpHET U IpYTUX);

c(hOpMUPOBAHHOCTh YMEHHI COOJIOAATH MpaBHa IKOJOTHYCCKH I1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOM
JCATEIBPHOCTH B IICJIIX COXPAHCHHUS CBOETO 3J0POBbS W OKPYKAIOIICH NPUPOJHON Cpeibl, OCO3HaBaTh OIACHOCTH
BO3/ICHCTBUA Ha >KMBBIE OPTraHU3MbI OMPEEIEHHBIX OPraHMYEeCKUX BEIIeCTB, MOHUMasi cMbich nokazarens [1IK, mosacHsTs
Ha IpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAILIEHNS UX BPEIHOTO BO3ICHCTBHS HA OPraHU3M YeJIOBEKa;

Uit 00y4arouuxcsi ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSIMU 3[I0pPOBbS: YMEHHE NPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB U XUMHYECKUX SBICHUM;

JUISL CJIETIBIX U CITA0OBHUIANINX OOYYAIOUIMXCS: YMEHHE MCIIOJIB30BaTh pelbe(PHO-TOUCUHYIO CHCTeMY 0003HaueHm JI.
Bpaiins nis 3anucu XuMudeckux Gopmy.

11 KIJACC

[IpenmeTHbIe pe3ynbTaThl OcBOCHUS Kypca «OO01as u HeopraHudecKas XUuMUsD OTPaXKaloT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUN: O XMMHUYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, POIU
XAMHUHU B TIO3HAHWM SIBIICHUN TPHUPOABI, B (OPMHUPOBAHWUU MBIIUICHUS W KYJIbTYpbl JTUYHOCTH, €€ (PYHKIIMOHAIHHON
IPAMOTHOCTH, HEOOXOJUMOM JUIsl PEIICHHS] MPAKTUYECKUX 3a7ad U SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY
30POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMON XMMHUYECKHX 3HAHUM, KOTOpasi BKIIOYACT: OCHOBOMOJIATAIOIINE MOHATUS (XUMUYECKUM JIEMEHT,
aToM, H30TON, S-, P-, O- DJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJICKYJa, MOJIb, MOJIAPHBIA OO0OBEM, BAJICHTHOCTH,
AIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKHCIICHUSI, XUMHUUECKasi CBsA3b (KOBAJCHTHAs, MOHHAs, METaJNINYeCcKasi, BOJIOPOIHAs),
KPHUCTAJUIMYECKasl PELIETKA, TUMbl XUMUYECKUX PEAKUUN, PAaCTBOP, AJIEKTPOIUTHI, HEIJICKTPOIMUTHI, JIEKTPOIUTAYECKAS



JUCCOMAIINSI, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKIuy, XUMUUECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopus IEKTPOIUTUUECKON AUCCoMalny, nepuoanueckuit 3akon J[. YI. MenaeneeBa, 3aK0OH COXpaHEHUsI MAaCcChl BEIIIECTB,
3aKOH COXpaHEHHUs W MPEeBpalllCHUs] YHEPTUM MIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE MOHMMAHUA MPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBJICHUM,
(dakTOIOTMYECKUE CBEICHUS O CBOMCTBaX, COCTaBe, TOJY4eHMH U O€30MaCHOM UCIIOJIB30BAHUU  BaKHEUIIUX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTEpHbIE MPU3HAKK TOHSATHUN, YCTAaHABIMBAaTh UX B3aUMOCBSI3b,
UCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS MPU OMMCAHUU HEOPTraHWUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOopMUPOBAHHOCTh YMEHHI UCIOJIL30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBleHUsI (hOPMYJT BEIIECTB U ypaBHEHUM
XUMUYECKUX peakiuii, cucrematnyeckyro HomeHkIatypy (IUPAC) u TpuBuasibHble Ha3BaHUsS OTACIBHBIX HEOPTaHUYECKUX
BeIECTB (yrapHbIii ra3, YrJIeKUCIbIN Ta3, aMMHaK, raiéHas U3BeCTh, HeranéHas u3BecTb, MUThEeBas COJIa, MUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM ONpPE/IEATh BAJICHTHOCTh U CTENICHb OKUCJICHUS XUMUYECKHX DJIEMEHTOB B COSTUHCHHSIX
Pa3IMYHOTO COCTaBa, BUJ XUMHYECKON CBS3W (KOBAJCHTHAs, MOHHAs, METaJUTMYECKasi, BOJOPO/IHAsI) B COCAMHCHHIX, TUII
KPUCTAJUTMYECKON PENIETKM KOHKPETHOTO BEIIECTBA (ATOMHAsI, MOJICKYJISIpHAs, MOHHASI, METAJUIMUECKast), XapaKkTep Cpe/ibl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJICKHOCTh HEOPraHWYECKUX BEIIeCTB IO HMX COCTaBy K
OTpeIeIEHHOMY KJIacCy/TpyIe coeuHEHUH (ITPOCThIE BEIECTBA — METAJIBI U HEMETAJLIbI, OKCUIbl, OCHOBaHUS, KUCJIOTHI,
am(pOoTepHbIE THAPOKCUIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHUN pacKPBIBaTh CMBICI TIeproIuueckoro 3akoHa J[. . MenneneeBa u 1eMOHCTPUPOBATH €0
CUCTEMATU3UPYIOIIYI0, O0BICHUTENBHYIO H MPOTHOCTUYECKYIO (D YHKIIHH;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMHYECKUX IJIEMEHTOB 1—4 mepno10B
[Meproamueckoit cuctembl XuMudeckux 3meMeHToB J[. M. MennmeneeBa, WUCHONB3ys MOHATHS «S-, P-, d-2IIEKTPOHHBIC
opOuTAINY, «IHEPTETHUUECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U UX
COEMHEHUH M0 neproaam u rpynnaM llepuoguueckoit cucrembl xumuueckux 3iemMeHToB . M. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh (OMUCHIBATH) OOIIME XMMHUUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB, MOATBEPXKIATh CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXJY HEOPraHMYECKMMH BEIIECTBAMU C
IMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XUMHUECKUE PEAKIMU MO PA3JIMYHBIM MPU3HAKAM (YUCIY U COCTaBY
pearupyronmx BEHIECTB, TEIIOBOMY 3P (eKTy peakuuu, U3MEHEHHUIO CTENEeHEH OKUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKkInu, y4acTUIO KaTaIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIUN Pa3IMUHBIX TUIIOB, MTOJIHBIE U COKPAILIEHHBIE YPaBHEHUS
peakiuii HOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS, TPU KOTOPBIX 3TH PEAKIIUUA UYT A0 KOHIIA;



c(OPMHPOBAHHOCTh YMEHUW MPOBOJUTH PEAKUUHU, MOATBEP)KIAIOIIME KAYECTBEHHBIM COCTaB Pa3IMYHBIX
HEOPraHUYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI pPACKPBIBATh CYHUIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUI NOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKlui;

c(OpMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW pEeakIMu OT Pa3Iu4HbIX (HaKTOPOB;
XapaKTep CMELIEHUsI XMMUYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHelIHero Bo3aeicTeus (mpuniun Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI, JIeKAIIMEe B OCHOBE MPOMBILUIEHHOTO
MOJIyYeHUSI CEPHOM KHMCIIOThI, aMMHUaKa, a Takke CPOPMUPOBAHHOCTh MpPEACTaBIeHUNA 00 OOLIMX HAYYHBIX MPUHIMIAX U
AKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS C HUCIOJb30BAHMEM MOHSITHS «MaccoBas J0OJsl BELIECTBA B
pacTBOpe», 00bEMHBIX OTHOIIEHUN Ta30B MPU XUMUYECKUX PEAKIUIX, MACChl BEHIECTBA WM 00BEMA Ia30B M0 U3BECTHOMY
KOJIMYECTBY BeIlleCTBa, Macce WM 0O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEIIOBOTO 3P deKTa peakuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MacChl BEILIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh, yYMEHUN COOJIOaTh TPaBWIA TOJB30BAHHUS XUMHYECKOM TMOCyqoil U  j1abopaToOpHBIM
o0opyAOBaHHEM, a TaKXe IMpaBHiia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBITOJHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IJIAHUPOBATh W BBINONHITH XUMUYECKUA DJKCHEPUMEHT (pa3ioKeHUe MepoKCUIa
BOJOPOJAa B IMPUCYTCTBUM KaTaIU3aTOpPa, ONPENECICHHE Cpeabl PAacTBOPOB BEIIECTB C IOMOULIBK YHHBEPCAIBHOTO
WHANKATOPA, BIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM peakilnu, peakiiui HOHHOTO 0OMEHa, KaueCTBEHHbIE
peakuuu Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA KATHOH aMMOHMUS, pEIICHNE SKCIIEPUMEHTAIBHBIX 3371a4 110 TeMaM
«Metamb» 1 «HemeTamasl») B COOTBETCTBUHM C MPAaBHJIAMH TEXHUKH O€30MACHOCTU MPHU OOpaIIeHUH C BEIIECTBAMHU U
1abopaTOpHBIM O0OPYAOBAHHEM, TPECTABIATh PE3yJNbTaThl XMMHYECKOTO JIKCIIEpUMEHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUi M (OPMYITHPOBATH BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKHA AHAIM3UPOBATH XUMUYECKYIO HH(POPMAIHIO, TMOJYYaeMYI M3 Pa3HBIX
HMCTOYHUKOB (Cpe/ICTBAa MACCOBOM KOMMYHUKaluu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHMI COOJIIOAATH MpaBHJa 3KOJOTUYECKH II€JIECO00pPA3HOTO MOBEAEHUS B OBITY M TPYAOBOMH
NEATEIIbHOCTH B LENAX COXPAHEHMS CBOEr0 3J0pPOBbSI M OKpPYXKAIIEW INPHUPOAHOM Cpenbl, OCO3HABaTh ONACHOCTH
BO3JEUCTBUS HA KUBBIC OPraHU3Mbl ONMPEACIEHHBIX BENIECTB, MOHUMAas cMbIci nokaszarensa [I/IK, nmoscHars Ha mpumepax
CIOCOOBI YMEHBUIECHUS U IPEIOTBPALLECHHS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKa;

Uil O0y4aromuxcsi ¢ OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3[0pOBbsS: YMEHHE HIPHUMEHSATh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METO/IaX MMO3HAHMS BEIIECTB U XUMUYECKHUX SIBICHUI;



JUISL CENBIX U CIA00BUASIIMX OOyYarOUIUMXCSl: YMEHHE HCIO0JIb30BaTh peiabe(HO-TOUECUHYIO0 cUcTeMy 0003HaueHwuil JI.
Bpaiins nis 3anucu XuMu4deckux Gopmyi.



2. YueOHO-TeMaTH4YecKoe IJIAaHUPOBaHHUeE.

10xacc (0a30BbIit)

HasBanue pasgena, TeMsl KonunuectBo
4acoB

BBenenune 1

Tema 1. Teopusi cTpoeHUs! OPraHUYECKUX COSTUHEHUN 2

Tema 2. YTi1eBoIbI U UX IPUPOJIHBIE UCTOYHUKH 8

Tema 3. Kucnopoacoaepskaiiue opranndeckue coequHerus u ux | 10

HUCTOYHUKHU

Tema 4. AzoTcomepkaliue COCIUHEHUS W HMX HaxOXJeHue B | 6

pupojie

Tema 5. bruosiornuecky aKTUBHBIE OPTAHUYECKUE COCTMHEHUS 4

Tewma 6. MickyccTBeHHBIE M CHHTETHUYECKHUE TTOJIMMEPHI 3
34

1 1xmacc (6a30BbIif)

Ha3zBanmue pa3zgena, TeMsl KommgecTBo
4acoB

Tema 1. Crpoenne atomMa ¥ TEPUOJWYECKUNA  3aKOH | 3

JI.M.MenneneeBa

Tema 2. CtpoeHue BemecTBa 14

Tema 3. XuMuueckue peakiuu 8

Tewma 4. BemmecTBa 1 MX CBOMCTBA 9

34




Coaepxxanue nporpaMMsbl y4eOHOro Kypca.

[Ipenmer opranunueckor xumuu. CpaBHEHUE OpPraHMYECKHX COEAWHEHUNW C HeopraHudeckumu. Ilpuponnsie,
HACKYCCTBEHHBIE U CHHTETUYECKNE OPTaHUYECKNUE COCTUHEHMUS.

Teopusi cTpOCHHUS OPraHUYECKUX COeJUHEHHH (24)

BanentHOCTh. XMMHUYECKOE CTPOCHHUE KaK IMOPSAAOK COEAWHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TOJIO)KEHUSI TEOPUU XMMHUYECKOTO CTPOCHHS OPraHUYECKUX coeAMHEHUU. [IoHATHE O TOMOJIOTMH U FOMOJIOTax,
U30MEPHUH U U30Mepax. XumMudeckue (GopMysbl U MOAEIIM MOJIEKYJT B OPTraHUYECKOW XUMUHU.

HemoncTpanuu. Mozenu MOJIEKY TOMOJIOTOB U H30MEPOB OPraHUYECKUX COCIMHECHUN.

YriaeBoaopoabl M UX NPUPOAHBbIE HCTOYHUKH (84)

[Tpuponusiii ra3. Ankansl. [Ipupoansiii ra3 kak ToruBo. [IpenmyniecTBa NpUpPOIHOrO Tra3a nepej APYyruMHu BUJIaMU
toruBa. CocTaB MpUPOAHOTO rasa.

AJKaHBI: TOMOJIOTUYECKUN PAJl, U30MEPUS U HOMEHKJIATypa ajlkaHOB. XMMHUYECKHE CBONCTBA ajIkaHOB (Ha MpUMEpe
METaHa 1 3TaHa): FTOPEHUE,3aMEILICHNE, PAa3JIOKEHNE U JeruapupoBanue. [I[puMeHeHne aJkaHoB HA OCHOBE CBOMCTB.

AJNKeHbl. DTWIEH, €ro MOJyYeHHUE (IEruAPUPOBAHUEM ASTaHA W JEruapaTaluedl 3TaHona). XUMUYECKHE CBOMCTBA
ATWJIEHA: TOpEHHe, KayeCTBEHHbIE peakiuu (obOeciBeunBaHME OpOMHOM BOABI U pacTBOpa I€pMaHraHata Kajus),
rujiparanus, noaumepusamnud. [lonustuieH, ero cBoicTBa U npuMeHeHue. [[puMeHeHne 3TuIeHa Ha OCHOBE CBOWCTB.

Ankanuensl u kaydyku. [loHsTue o0 anmkaaMeHax Kak yrieBOAOPOJaX C IBYMs BOMHBIMHU CBSA3SIMU. XHWMHUYECKHE
cBoiicTBa OyTagueHa-1,3 u u3onpena: odeciBeynBanre OPOMHOM BOJBI U MOJIMMEpHU3alns B Kayuyku. Pe3una.

ANKUHBI. ATIETHIICH, €T0 TIOJy4eHHUEe MUPOJIM30M MEeTaHa U KapOUIHBIM CIOCOOOM. XUMHUUYECKHE CBOMCTBA alleTUIICHA:
ropeHue, oOeciBeYnBaHWE OPOMHOHN BOJBI, MPHCOCIWHEHUE XJIOPOBOAOpOAa, ruaparanus. [IpumeHeHue arneTwieHa Ha
OCHOBE CBOMCTB. Peakuus nomuMmepuszanuu BUHWIXJIOpUAA. [[oIMBUHUIXIIOPUA U €r0 IPUMEHEHHE.

benzon. [lonmydyenne GeH3oa U3 rekcaHa W aneTuicHa. XUMUYECKHUEe CBOMCTBA O€H30J1a: TOpEHUE, TaJlOTeHUPOBAHUE,
HuTpoBanue. [I[puMenenne 6eH3051a Ha OCHOBE CBOMCTB.

Hedts. CocraB n nepepabdorka Hedtu. Hedrenpomaykrel. beH3uH u moHsTHE 00 OKTAHOBOM YHCIIC.

JemoHcTpauuu. ['opeHue MetaHa, 3TWieHa, aneTwieHa. OTHOLIEHHWE METaHa, JTUJICHA, alleTWJeHa U OeH30jJa K
pacTBOpy MepMaHraHaTa Kajius U



OpomHoil Boze. [lomydeHue »TwiieHa peakUMed AeruapaTallid 3TaHOJIa U JEMOJMMEpPU3alUU TNOJUATUIICHA, alleTUIeHA
KapOuaHbIM criocoOoM. PaznoxeHue kaydyka MpU HarpeBaHUU, MCIBITAHUE MPOAYKTOB PAa3JIOKEHUS HA HENPEJEIbHOCTb.
Konnexuus o6pa3noB Hept 1 HEPTENPOAYKTOB.

JlaGopatopusie ombIThl. 1. OmnpeneneHue 3JI€MEHTHOTO COCTaBa OpPraHUYECKUX coeauHeHuil. 2. M3roroieHue
MOJIETIM MOJIEKYJI YIJIEBOAOPOJOB.
3. OOnapyxeHue HenpeaeNbHbIX COCIMHEHUH B XKUIAKUX HepTenpoaykrtax. 4. IlomyueHue u cBOMCTBa aleTusieHa. S.
Oznakomiienue ¢ kosuiekiuei «He@Ts 1 mpoayKThl €€ nepepaboTKm.

Kucsiopoaconep:xkammue opranndeckKue COeJMHEHNs] U UX NMPUPOAHBbIE HCTOYHUKH (104)

EnuHCTBO XMMHYECKOM OpraHu3aiiuy >KUBbIX OPraHM3MOB. XUMHUUYECKUM COCTAB KUBBIX OPTaHU3MOB.

Crnuptel. ITlonydenue »3TaHoNa OpOKEHHEM TIIIOKO3bl W THUIpaTallued dTuieHa. [ HWApOKCWIbHAS Tpynmna Kak
dbyakuuonanpHas. IlpeacraBienue o BOJAOPOAHON CBsI3M. XMMHUYECKHE CBOMCTBA dTaHOIA: TOPEHUE, B3aUMOJICHCTBHUE C
HaTpUeM, o0pa3oBaHUE MPOCTHIX M CIOKHBIX A(UPOB, OKUCIECHUE B ajbaerui. [[pumeHeHne sTaHoila Ha OCHOBE CBOMCTB.
AJIKOTOJIM3M, €r0 MOCIEICTBUSA U TPEAYIPEKICHUE.

[lonsiTHE O TmpeneNbHBIX MHOIOATOMHBIX CHHUpTax. [JHIEpUH Kak MNpencTaBUTENb MHOTOATOMHBIX CHUPTOB.
KauecTBeHHas peakuys Ha MHOTOaTOMHbIE CIUPTHI. [[puMeHenue riuuepuHa.

Kamennsiii yrons. ®enon. Kokcoxumuueckoe Mpou3BOACTBO M ero mpoaykius. [lomydenue ¢eHona KOKCOBaHUEM
KaMEHHOTO yriid. B3auMmHOe BIUsSiHUE aTOMOB B MOJeKyse ¢eHoJia: B3aUMOJEHCTBUE C TUIPOKCHIOM HATPUS U a30THOMU
kucioroit. IlomukoHneHcaruss ¢eHona ¢GopMalbpaeruaoM B ¢eHonpopManbIeTuIHy0 cMoiy. Ilpumenenne Qenona Ha
OCHOBE CBOMCTB.

Anpaeruzsl. [lomyueHue anbaerujoB OKHCICHUEM COOTBETCTBYIOUIUMX CHUPTOB. XMUMHUYECKHE CBONCTBA albJAETHIOB:
OKHUCJICHHE B COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBIIEHHE B COOTBETCTBYIOIIMI criupT. [Ipumenenue dhopmanpaeruaa u
aleTAIbAETUAA HA OCHOBE CBOKCTB.

Kap6onossie kucnotsl. [lomydenne kapOOHOBBIX KHUCIOT OKHUCICHUEM aNIbAECTUI0B. XUMHUYECKHE CBOMCTBA YKCYCHOM
KHUCIIOTBI: OOIIME CBOMCTBA C HEOPTAaHMYECKUMHU KUCIOTAMU U peakius drepudukanuu. [IpumeHeHne ykCycHOW KHCIOThI Ha
OCHOBE CBOMCTB. BrICIINE )KUPHBIE KUCIOTHI HA MPUMEPE NATbMUTUHOBOW W CTEAPUHOBOM.

Crnoxnbie 2¢upsl 1 xkupbl. [lomydenne cinoxubIX 3¢upoB peaknuersTepudukanuu. CioxHbie YQUPBl B IPUPOIE, UX
3HaueHue. [IpuMeHeHune cioKHBIX 3PUPOB HA OCHOBE CBOMCTB.

XKupsl kak cinoxHbIe Y3GUPHl. XUMUYECKHE CBOWCTBA KUPOB: TUAPOIU3 (OMBUICHHE) W THAPUPOBAHKE KUIKUX KUPOB.
[IprmeHeHune KUpPOB HA OCHOBE CBOMCTB.



VYrneBoabl. YTIEBOIbI, UX Kilaccuukaius: MoHOcaxapuabl (TJIOKO3a), AUcaxapuabl (caxapos3a) U MOJHCaXapuJibl
(kpaxMai u 1eT0Ii03a). 3HaU€HUE YTIeBO0B B )KMBOW MPUPOJIE U B )KU3HU YEJIOBEKA.

['roko3a — BEniecTBO € IBOMCTBEHHON (YHKIIMEH — albJACTUAOCIUPT. XUMHUUECKUE CBOMCTBA TIIOKO3bI: OKUCJICHUE B
TJIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHHE B COpOUT, OpokeHue (MOJOYHOKHUCIOE W cHUpTOBOE). [IpuMeHeHue riatoKo3bl Ha
OCHOBE CBOMCTB.

HNucaxapuasl u mnonaucaxapuibpl. [loHsATHE © peaknuax TMOJMUKOHJCHCAIIMM W THAPOJIU3a Ha TpuMepe
B3aMMOIIPEBPALIEHUI: TIII0OK03a — IMOJTUCAXapU/I.

Jemounctpanuu. OkuciieHHe cnupTa B anpieruja. KadecTBeHHasi peakiiusi Ha MHOTOATOMHbIe cnupThl. Kosnexums
«KaMeHHBIN yroiab W MPOAYKTHI €ro mepepadboTku». PacTBopuMocTh ¢eHona B Bojie NPU OOBIYHOM TeMIieparype U Mpu
HarpeBanuu. KadyecTBeHHble peakiuu Ha (eHon. Peakuust «cepeOpsHOro 3epkajnay ajibJAeruoB W TIIOKO3bl. OKHCIIeHHE
aJIbJICTHIOB M TJIIOKO3bI B KHCIOTHI ¢ momoiisio rugpokcuaa meau (I1). TloaydeHue yKCYCHO-3THIIOBOTO M YKCYCHO-
nu3zoammiioBoro 3gupor. Komiekius 3¢upHbeix Macen. KauecTBeHHas peakiiysi Ha Kpaxmat.

JlaGoparopHsie onbIThl. 6. CBolicTBa ATHIOBOTO cniupTa. /. CBoiicTBa raunepuHa. 8. CoiicTBa dopmanpaeruaa. 9.
CgoiicTBa ykcycHo kucioTel. 10. CBoiicTBa xupoB. 11. CpaBHEeHHE CBOMCTB pacTBOPOB MblJIa U CTUPAJILHOTO TIopoIika. 12.
CgoiicTBa riroko3sl. 13. CBoiicTBa Kpaxmara.

A3o0Tcoep:Kalye CoeJMHEHNsI M UX HAXO0K/IeHHUE B :KMBOH npupojae (74)

Awmumnsl. [lonstue 06 amunax. [lonydyeHue apomMaTH4ecKOro aMuHa-
aHWIMHA - U3 HUTPOOEH30J1a. AHWINH KaK OpraHM4YecKoe OCHOBaHUE. B3anMHOe BIMSHHE aTOMOB B MOJIEKYJE aHWIJIWHA:
ociabJieHre OCHOBHBIX CBOWMCTB M B3aUMOIeHCTBHE ¢ OpoMHOM Boo. [IpuMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.

AmuHokuCcTOTHL. [lomydeHre aMHUHOKHCIOT U3 KapOOHOBBIX KHUCIOT U THAPOJIU30M OEIKOB. XMMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT KaKk aM(OTEpPHBIX OpraHUYECKUX COCTUHEHUN: B3aUMOJCHCTBUE CO MIEI0YaMH, KACIOTaMHU U JPYT C JPYroM
(peakuus nonukonaeHcanuu). [lentuanas cBs3p U noaunentuabl. [[ppuMeHeHe aMUHOKHUCIOT HA OCHOBE CBOMCTB.

benku. Tlomyuenue OenKOB peakiMed MOJUKOHJEHCAIMA aMUHOKUCIOT. llepBudHas, BTOpHYHAS, TPETHUYHAS
CTPYKTYpPBI O€IKOB. XUMUYECKHE CBOMCTBA OEIIKOB: TOPEHUE, IEHATYpallvs, TUAPOIN3 U IBETHHIE peakiuu. buoxummudeckue
byHKITUN OENKOB.

['eHeTnueckas CBS3b MEXKY KJIaCCAMHU OPTraHUYECKUX COCTUHEHUM.

HyxkneunoBbie kucnoTel. CHHTE3 HYKIEHMHOOBBIX KHCIOT B KJIETKE W3 HYKIEOTUI0B. OOIMI MJaH CTPOCHUS
mykieoruna. CpaBaenne ctpoeruss u ynkmuit PHK w JIHK. Ponp HyKIEMHOBBIX KHCIOT B XpaHEHHH W Tepeaade
HacneacTBeHHoM uHpopmanuu. [ToHaTre o OMOTEXHOIOTUU U TeHHOM uHXkeHepuu. JlemoHcTpanuu. BzanmoeiictBue
aMMMaKa Y aHWJIMHA C COJITHOW KMCJIOTOM. Peakumsi aHWwimHa  C OpoMHO#  BOOIA.
JlokazaTenbCTBO HadW4usi PYHKUIHMOHAJIBHBIX TPYII B PACTBOpPaX AMUHOKUCIOT. PacTBOpeHHss W OcaxJaeHus OEJKOB.
[IBeTHBIE peakuuu OENKOB: KCAHTONPOTEHHOBAasi U OMypeTOBas.



I'openne nTuubero nepa u mepcTssHod HUTH. Monens mosekyasl JJHK. [lepexonbl: aTanou
— TWJIEH — ATWICHIJIMKONIb — 3TUIEHIUKOIAT Menu(Il); sTaHoN — 3TaHanb —3TaHOBAsK KUCIIOTA.
Jlaboparopusie onbIThl. 14. CBolicTBa OEIKOB.
[Ipaktuueckas padora Nel. UnenTudukanus opraHn4ecKux COeJMHEHUH.

Buonornyeckn akTuBHbIE OpraHu4YecKue coeanHeHus (34)

®epmenTthl. DepMeHTHI KaKk OMOJIOTHYECKHE KaTaau3aTophbl O0elKoBOoM mpupoabl. OcoOeHHOCTH (YHKIIMOHUPOBAHUS
dbepmenToB. Ponb pepMEeHTOB B )KU3HEIEATEIIBHOCTH KUBBIX OPTaHU3MOB U HAPOJTHOM XO3SIACTBE.

Butamunsbl. [lonstue o ButamunHax. HapymieHuwe, cBsi3aHHbIE C BUTAMHHAMM: aBUTAMUHO3bI, TMIIOBUTAMHHO3bl M
runepBuTaMuHo3bl. Butamun C Kak mpecTaBUTENb BOJOPACTBOPUMBIX BUTAMMHOB M BUTAMUH A Kak MpPEICTaBUTEIb
KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. I[ToHSITHE 0 TOPMOHAX KaK TYMOPaJIbHBIX PETYISATOPAX KU3HEACATECIBHOCTU KUBBIX OpraHnu3MoB. MHCYIHH
U aJpeHaIMH KaK ImpeacTaBuTeN ropMoHoB. [Ipoduiaktuka caxapHoro nuabera.

JlexapcTBa. JlekapcTBeHHass XUMHUA: OT UATPOXUMUM O XUMHUOTEpIanu. ACUpUH. AHTUOMOTHKU M THUCOAKTEPHO3.
HapxoTtuueckue BemiectBa. Hapkomanus, 6opb0a ¢ Helt v mpoduiakTuka.

Hemonctpanuu. Paznoxenue nepokcuia BOAOpoIa KaTana3oil ceiporo msica u ceiporo kaprodens. Komnexkuus CMC,
conepkamux SH3UMBL Mcnbitanue cpensl pactBopa CMC ungukaropHou Oymaroii. Wmmoctpamuum ¢ ¢ororpadusmu
KUBOTHBIMU PaA3UYHBIMH (OpMaMH aBUTAaMUHO30B. Kosulekiusi BUTaMUHHBIX TpernaparoB. McmbiTaHue cpeasl pacTBOpa
ACKOPOMHOBOW KHUCJIOTHl MHAMKATOPHOW Oymaroil. McmplTaHWe anTedHOTO Mperapara WHCYyJIMHA Ha Oenok. JlomamnrHss,
nabopaTtopHas U aBTOMOOUJIbHAS anTeUKa.

HMckyccTBeHHbIE H CHHTETHYECKHE MOJUMePBI (34)

UckycctBennbie moiaumepsl. [lomydeHne MCKYyCCTBEHHBIX IMOJMMEPOB, KaK MPOAYKTOB XMMHUYECKOW MoIuduKaruu
MIPUPOJITHOTO MOJUMEPHOIO ChIpbs. MICKycCcTBEHHBIE BOJIOKHA (AlleTaTHBIN IIETK, BUCKO3a), UX CBOICTBA U MPUMEHEHUE.

Cunretnyeckue  mnonaumepnl. [loaydyeHwe  CHUHTETMYECKMX  MOJHMMEPOB  pPEAKIUsSMHM  MOJIUMEpU3AlUU U
nonukoHAaeHcauun. CTpykTypa TOJIMMEPOB: JIMHEHHasl, pa3BETBICHHAss W MNPOCTpaHCTBeHHas. lIpencraButenu
CUHTETUYECKUX IUIACTMACC: TMOJUATUIIEH HHU3KOTO U BBICOKOTO JIaBJICHUS, MOJUIPONMICH U MOJUBUHUIXJIOPUIL.
CunHTeTH4ecKHe BOJIOKHA: JJaBCaH, HUTPOH U KaIpOH.

Jemounctpanuu. Komiekuust miuactMace v u3aenuil u3 Hux. Komiekuusi iCKyCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH U
u3aenuit u3 Hux. Pacrno3HaBaHue BOJIOKOH MO OTHOUIEHUIO K HATPEBAHUIO U XUMUYECKUM PEAKTHBAM.

Jlaboparopusie onbIThl. 15. O3HaKoMIIeHHE ¢ 00pa3liaMu MJIACTMACC,BOJIOKOH U Kay4yKOB.

[IpakTrueckas pabora Ne2. PacriosHaBaHUE MIacTMAcC M BOJIOKOH.



11 xnacc (6a3oBblii 34 yaca)

CTtpoeHue aToMa M NepPUOTUIECKUI
3akoH /.. MenneineeBa.(3 4.)

OcHoOBHBIE CBeleHUS O cTpoeHuu aroMa. Ilepuonnueckuit 3akon J1.1.
MeHpeneeBa B CBETE YYEHUS O CTPOCHUM aTOMA.

Ctpoenue BemecTBa (13 4.)

Nonnas xumudeckast cBa3b. Katuonbl m anwonsl. Knaccudukanus moHoB. MOHHBIE KPUCTAUIMYECKHE PEIICTKH.
CBolicTBa BEIIECTB C ’TUM TUIIOM KPUCTANIMYECKUX PEUIETOK.

KoBaneHntHasi xumuueckasi CBsi3b. DIEKTPOOTPULIATENLHOCTD. [lonsipHas u HenoisipHasi KOBAJICHTHbBIE CBSI3U. J[UIOIb.
[TostpHOCTH CBSI3M U MOJIPHOCTh MOJIEKYJIbl. OOMEHHBIN M JOHOPHO-AKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOM
cBA3U. MOJEKyIsIpHbIE U aTOMHBIE KpUCTAJJIMYECKHE pemeTKku. CBONCTBA BEIIECTB.

Merannuyeckas XxuMuueckasi cBsizb. OCOOEHHOCTH CTPOEHHS aTOMOB METAJUIOB. MeTajuinueckas KpucTauinyecKast
pemetka. CBOMCTBA BEUIECTB C STUMTHUIIOM CBSI3H.

BogoponHas xumuyeckas CBs3b. MeEXMONEKYIsIpHAs M BHYTPUMOJIEKYJISIpHAs BOJOPOJAHAs CBs3b. 3HAUYECHUE
BOJIOPOJTHOM CBSI3M JIJISl OpraHU3ALMK CTPYKTYp OMOTIOIUMEPOB.

[Tonumepsl. IlnacTMaccel: TEpMOIIACTBI U PEAKTOIIACTHI, UX MPEICTaBUTENN U pUMEHEeHHE. BojlokHa: TpUpOIHbIE
(pacTUTENbHBIE U YKUBOTHBIE) M XMMHYECKHE (MCKYCCTBEHHBIE M CHHTETHYECKHE), UX MPEICTABUTEIN U MPUMEHECHHE.
["a3000pa3Hoe cocrosinue BemiecTBa. Tpu arperaTHbIX COCTOSHHS BOAbL. OCOOEHHOCTU CTPOEHHMsS ra3oB. MosIpHBINH 00BeM
ra3oo0pa3HbIX BemiecTB. [IpuMepbl ra3000pa3HBIX MPUPOIHBIX CMeced. 3arpsi3HeHHne atMocdepbl (KUCIOTHBIE TOXKIH,
MAapHUKOBBIN 3 ekT) u 6oprda ¢ HUM.

[IpencraButenu ra3000pa3HBIX BEIIECTB: BOJOPOM, KHUCIOPOM, YIICKUCIBIA Tra3, aMMHUak, 3TwieH. VX monydeHue,
coOMpaHue U pacrlo3HaBaHHUE.

Kunkoe cocrosaue BemectBa. Boma. [lorpebaenne Bobl B OBITY M HAa MPOU3BOACTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€
YCTpPaHECHMUSL.

MuHepanpHble BOJBI, UX HCHOJIb30BaHUE. KUAKHE KPUCTAIUIBI MU KX IPUMEHEHHE. TBEPAOE COCTOSIHUE BEIIECTBA.
AMopdHbIe TBEp/bIe BEIIECTBA B MPUPOJE U B KU3HU YEJIOBEKA, UX 3HAUCHUE U npuMmeHeHue. Kpucraminueckoe cTpoeHue
BEIIECTBA.

HNucnepcubie cuctembl. JlucnepcHas $asza u JuUCHEpCUOHHAs Cpena.

Knaccuduxkanus nucnepcHbIX CUCTEM.
I'pybonucnepcHble  CUCTEMBI:  AMYIbCHH,  CYCHEH3HH,  a’pO30JIu.



ToHkOAMCTIEPCHBIE CUCTEMBI: T€JIH U 30JIU.

CocraB BemecTBa U cMeceil. BemniecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BELIECTB.

[TonsiTue «10Ms1» U €€ Pa3HOBUAHOCTH: MaccoBasi (J0JIs1 SJIEMEHTOB B COJIMHEHUHU, 0JI1 KOMIIOHEHTAa B CMECH - JIOJIS
MpUMecei, JT0JIs1 pacTBOPEHHOI'O BEIIECTBA B pacTBope) M oObemHas. Jlojig BbIXOJa MPOJIYKTAa PEaKIMU OT TEOPETUUYECKU
BO3MOXHOTO.

[IpakTuueckas padota Nel. [lonyuenue, cobupanue 1 pacrno3HaBaHUE Ta30B.

Xumuueckue peaknuu (8 1)

Peaknuu, unymnme 06e3 M3MEHEHHMS COCTaBa BEIIECTB. AJUIOTPONUS U aJlJIO- TPOIHbBIC BUAOU3MEHEeHUs. [IpuunHbl
AJUTOTPONMU Ha Mpumepe Moaudukanuil kuciopona, yriepoaa u ¢ocdopa. O30H, ero 6uosoruyeckas posb. Mzomepsl u
U30MEpHS.

Peaknuu, wayinme ¢ M3MEHEHHEM COCTaBa BEIIECTB. Peakiuu coelnuHEHUSs, pa3oKEHMs, 3aMelleHrus U oOMeHa B
HEOPTraHUYECKON M OpraHWYECKOW XUMHUU. Peakiuum 3K30- U sHA0TEepMUYecKue. TermtoBoi 3(hPeKkT XuMUUECKON peakiuu u
TXY. Peakuuu ropeHusi, Kak YaCTHBIN Clly4yaid 9K30TepMUUYECKUX peakiuil. CKOPOCTh XUMUYECKOU PEaKIINH.

3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKLHMH OT MPUPOIbl PEAaruPYIONIUX BEIIECTB, KOHLEHTPALNH, TEMIEPATYPHI,
IUIOLIAA TIOBEPXHOCTH CONPUKOCHOBEHUsI M KaTaiau3aropa. Peakuuum romo- u rereporeHHble. [loHsiTHe O KaTanuse H
Karaiau3aropax. DepMeHTHl KaK OHOJIOTMYECKHE KaTalau3aTopbl, 0OCOOEHHOCTU WX (yHKIHMOHHpoBaHUA. OOpPaTUMOCTbH
XUMHYeCKuX peakiuil. HeoOpatumbie u oOpaTumbie Xxumudeckue peakinuu. COCTOSHHE XMMHUYECKOTO PAaBHOBECHS IS
00paTUMBIX XUMUYECKUX peakiuii. CriocoObl CMEIICHUS] XUMHUYECKOT0 PABHOBECHUS Ha MMpUMepe cuHTe3a ammuaka. [lonstue
00 OCHOBHBIX Hay4YHBIX MPUHIIUIIAX MPOU3BOJICTBA HA TPUMEPE CUHTE3a aMMHUaKa WM CEPHOU KUCIOTHI.

Ponbs Bombl B xumudeckor peakiuu. VcTuHHBIE pacTBOpHL. PacTBOpHMOCTH M KiIaccH(UKAIMSA BEIIECTB IO 3TOMY
MIPU3HAKY.

DNEKTPOJIUTHI U HEIJIEKTPOJIUTHI. DNEKTPOJIUTHUECKAs Aucconuanus. KUcinoTel, OCHOBaHHS U COJIU C TOYKU 3PEHUs
TEOPHUU DJICKTPOJIUTUYECKON TUCCOLUALINH.

XHUMHYECKHE CBOMCTBA BOJIBI; B3aUMOJECHUCTBUE C METAJIAMH, OCHOBHBIMHU M KHCJIIOTHBIMU OKCUIAMH, PA3JIOKEHHUE U
o0Opa3oBaHrEe KPUCTAIUIOTHAPATOB. Peakuu rupaTay B OpraHuueCcKod XUMUH.

[unponus opraHWYeCcKUX W HEOpraHW4decKux coeauHeHui. HeoOpatumsiii ruaponn3. OOpaTUMBI THAPOIN3 COJIEH.
I'maponn3 opraHnyecKux COEMHEHUN U €r0 MPaKTUYECKOE 3HaUeHUe. bruonornueckast posnb TUApOn3a B KIETKE.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb oKucieHust u e€ ompenenenue. [lonstue o0 OKHUCIUTETBHO-
BOCCTaHOBUTENBHBIX peakuusaXx. OKUCIEHNE U BOCCTAHOBJIIEHHUE, OKUCIIUTENIb U BOCCTAHOBUTEb.

DIIEKTPONIHN3. DIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLECC. DNEKTPOIN3 PACILIABOB U PACTBOPOB HA
npuMepe xjiopuaa Hatpus. [IpakTnueckoenpuMeHEHNE IIEKTPOIN3a. DIEKTPOIUTHYECKOE MTOTYyUEHUE ATTFOMUHUSL.



BemecrBa n ux cBoiicta (10 u)

Merannbl. B3auMmoneicTBUEe METaUIOB C HEMETaulaMu (XJIOpOM, cepoill W Kuciopoaom). BsaumoneiictBue
LIEJOYHBIX U IIEJOYHO3EMEIBHBIX METAJUIOB BOAOWU. DIIEKTPOXMMHMYECKUN PSAJ HANPSIKEHUN METauIoB. B3aumonaeincreue
METaJJIOB C PACTBOPAMHU KHUCJIOT U cojiel. AntoMuHoTeEpMUsl. B3aumoaelicTBUeHATpUsI C 3TAHOJIOM U (DEHOJIOM.

Koppo3zust metainos. Buasl koppo3uu mMetamioB. CiocoObl 3alIUThl METAJIIIOB OT KOPPO3HH.

Hemeramnbl. CpaBHUTENbHAS XapaKTEPUCTUKA TaloreHOB. OKUCIUTENbHbBIE CBOWCTBA HEMETANIOB (B3aUMOICICTBHUE C
MeTajjlaMUd ¥ BOJ0poioM). BoccTaHoBUTENbHBIE CBOMCTBA HEMETAIUIOB (B3aUMOICHCTBUE C 0OJIEEIIEKTPOOTPULIATEIbHBIMU
HEMETAJJIAMU U CJI0KHBIMHU BEUIECTBAMU- OKUCITUTEIISIMHU ).

Kucnotsl Heopranuueckue u oprannyeckue. Kiaccubpukanuss KUCIOT. XHUMHUYECKHE CBOMCTBA  KHUCIOT:
B3aMMOJICHCTBUE C MeETaUIaMH, OKCHJIaMH METaJIOB, TUIPOKCHAAMH METaJJIOB, COJIAIMM, CHOUPTaMH (peaxkuus
srepudukanun). Ocodbie CBONCTBA a30THON M KOHIICHTPUPOBAHHOM CEPHON KUCIOTHI.

OcHoBaHusl HeOpraHuyeckue u oprannueckue . OcHoBaHUS, WX KJIaccupUKaIsa. XUMUUECKHE CBOMCTBA OCHOBAHMIA:
B3aUMOJICHCTBHE C KUCIOTAMU, KUCJIOTHBIMU OKCHUJIAMH U COJIAIMH. Pa3iioxkeHrne HepacTBOPUMBIX OCHOBAaHHIA.

Conu. Knaccuduxauust coneit: cpenHue, KUCIble M OCHOBHBIE. XMMHUECKHE CBOICTBAa COJIeH: B3aUMOJEHCTBHUE C
KUCJIOTaMH, IIeJIouaMu, MeTajulaMu ucosiaMu. IlpeacraBurenu conel 1 ux 3HaueHue. XJIOpUA HATpusi, KapOOHAT KalblMs,
docdar xanpiys (CpeiHUE CONM); TUAPOKAPOOHATHI HATPUS M aMMOHHS (KHCIbIe COJH); ruapokcokapbonat menu (I1) -
MaJIaxuT (OCHOBHas coiib). KauecTBeHHbIE peaku Ha XJIOpHUA-, Cyab(aT-, U KapOOHAT-aHUOHBI, KATUOH aMMOHHS, KATHOHBI
xenesa (1) u (II1).

I'eneTnyeckas CBA3b MEXAY OPraHMYECKUMHU U HEOPTaHUYECKUMU COCIMHEHUAMU. [IoHATHE O T€HeTUYECKON CBA3U U
reHeTHYeCKuX psnax. ['eHermyeckuit psg Meramia. ['eHetwdyeckuit psig HeMeramia. OCOOCHHOCTH TE€HETHYECKOTO psiaa B
OPraHUYECKON XUMHHU.

[Ipaktuueckas pabora Ne2. PemieHwe 5SKCHEPUMEHTATBHBIX 3a7ad Ha HIACHTU(PUKAIHUIO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH M.



TEMATHYECKOE INTAHUPOBAHHUE
10 kaacce (1 4 B Heeunio, Beero — 34)

Krnacc HaumeHnoBanue paszena mporpamMmsl, TEM Yacel XapakTepuCTHKa OCHOBHBIX BUJIOB JIEATENBHOCTH HAa YPOBHE
y4eOHOro yueOHBIX IeHCTBUI
BpEMEHU
10 1. Ilpeamet oprannyeckoi xumun. Teopusi cTpoeHust 2 -00BSICHATH TIOJIOKEHHS N3y4aeMbIX TEOPHI.
opranuveckux coenmHenuii A. M. bytieposa -ONepUpPOBATh U3yYaeMbIMU TOHATHSIMH. -00BSICHATH
[IpenmMer opraHn4ecKoil XUMUU CTPOEHHE MOJIEKYJ U3yYaeMbIX OpraHUYECKUX BEIIECTB.
OcCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOT'O CTPOCHUS Dopmuposams 0co3Hanue eOUHCMEA U Yea0CHHOCIU
A. M. bytneposa OKpYIHCarouiez0 Mupa, 603MOICHOCIU €20 NO3HABAEMOCHU U
00bACHUMOCIU HA OCHO6E 0OCHUIICEHUIL HAYKU.
Dopmuposamy evicmpaueanue cOOCMEEHHO20 UeI0CIHO20
MUPOBO33PEHUA: OCOZHACAMb ROMPEOHOCHb U 20MO0BHOCHb K
camoodpasoeanuio;
2. YrJjeBo0poAbl U MX NPUPOAHBIE HCTOYHUKHU 12 XapakTepu3oBaTh MPU3HAKA XUMUYECKUX PEAKIINN N3ydaeMBbIX
Anxanbl. Ankensl. AnkaaneHsl. Kayayku. ATKAHBI. ApEHBI. OpraHUYECKUX BEILLECTB.
[puponnsiii ra3. Hedts 1 cioco0b! e€ epepaboTKy. -KJ1accU(PUIPOBATH XUMHUYECKUE PEAKITH IO PA3ITHYHBIM
Kamennsrii yrons u ero nepepadoTka. MpU3HAKaM CPaBHEHUS PEAKIIMA OpraHUYECKUX BEIECTB.
-XapaKTepU30BaTh IIPOMBILICHHBIE U Ja00paTOpHBIE CIIOCOOBI
HOJTy4EHHsI U3y4aeMbIX OPraHUYECKHUX BELIECTB, OCOOCHHOCTH
CTPOCHHUS, BAXHEHUIINE XUMUYECKUE CBOMCTBA.
Dopmuposams 0co3HaHUE EOUHCMEA U YETOCHHOCIU
OKPYIHCAIOULe20 MUPQA, 603MOIHCHOCIU €20 NO3HABAEMOCIU U
00BACHUMOCIU HA OCHOGE 0OCHUNICEHUIL HAYKU.
Dopmuposams ebicmpauganue cOOCMEEHHO20 1ea0CMHOZ0
MUPOBO33PEHUA: OCOZHAGAMb NOMPEOHOCHb U 20N OBHOCHb K
Ccamooopazoeanuio;
3. Kuciopoa- u azorcoaep:kauiue opraHuyecKue 14 XapaKTepU30BaTh MPU3HAKU XUMHUYECKUX PEAKINI H3ydaeMbIX
COCAMTHEeHUSI. OpPTaHHYECKHUX BEILECTB.
OpnnoaTtomMHBIE CIUPTEL. MHOroaTOMHBIE CIUPTHL. DEHOI. -KJ1acCU()UIMPOBATH XUMUYECKUE PEAKIIMH IO PA3ITHYHBIM
Anpaerunsl. KapOonobie kucnotsl. CoxHbIE 3(HUPHL. MIpU3HAKaM CPaBHEHMsI PEAKIUI OPraHUYECKUX BELIECTB.
Kupsl. YrieBonsl. AMUHBL. AMUHOKUCIOTBI. benku. -XapaKTEepU30BaTh IPOMBILIICHHBIE U TJa00paTOpHBIE CIIOCOOBI
I'eneTndeckas cBA3b MEXIY KIACCAMU OPTaHUIECKUX MOJTY4EHHsI U3Y4aeMbIX OPraHMYECKHX BELIECTB, OCOOCHHOCTH
COEIMHEHNH. CTPOEHHUS, BaXXHENUIIINE XUMUYECKUE CBOMCTBA.
Dopmuposams 0co3Hanue eOUHCMEA U Yea0CHHOCHU
OKPYIHCAIOU|e20 Mupa, 603MO0ICHOCMU €20 NO3HABAEMOCIU U
4. Opranuyeckasi XHMHsi 1 001LIECTBO 5 00bACHUMOCIU HA OCHO6€E OOCHUNCEHUI HAYKU.
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11 1. Ctpoenue BemecTBa. 9 -O0BSICHATH MOJIOKCHUSI H3y4aeMbIX TEOPHUH.
OcHOBHEBIE CBCIACHUA O CTPOCHUU -OICprUpOBaTh U3YyUaCMbIMH TTOHATUAMMU. -
aroma. [lepnomuueckas cucrema XapaKTepu30BaTh MPU3HAKA XUMHUYECKUX PEAKIIUN N3YIaeMbIX OPTaHMYECKUX BEIIECTR.
XUMHYecKux anemenTos [, 1. -KJIacCH(PUIIUPOBATh XUMHUYECKHE PEAKIUH 10 Pa3IMYHBIM MPU3HAKAM CPaBHEHHsI pEaKIni
MenneneeBa B CBETE yUE€HHUS O OpPTaHUYECKHUX BEIIECTB.
CTPOCHHH aToMa. CpaBHeHI/Ie -OCYHIECTBJIATHL PACUCThI BCEX U3YyHYaCMbIX TUIIOB 3aJad4.
ITepuomuyeckoro 3aKoHa U TEOPUH @opmuposamb  0CcO3HAHUE eOUHCMEA U  UENOCHHOCIU  OKPYHCAIOuie2o  Mupa,
XUMUYECKOr 0 CTPOEHMS Ha 603MOHCHOCHU €20 NO3HABACMOCHIU U 00DACHUMOCHU HA OCHOBE 00CMUNCEHUI HAYKU.
¢unocodcekoit ocHoBe. MoHHas Dopmuposams eplcmpauganue coOOCMEEHHO20 UeT0CMHOZ0 MUPOBO33PEHUA: 0CO3HABAND
XUMUYECKas CBS3b U HOHHBIE nompedHOCmb U 20MOBHOCHIL K CAMOO0OPA308AHUIO;
KPUCTAUIMYECKHE PEIIETKH.
KoBaneHnTHas xumMu4eckast CBSI3b.
ATOMHBIE U MOJIEKYJISIPHBIE
KPUCTAIUIMYECKUE PEMIETKH.
Meranmmdeckasi XHMAYECKast CBSI3b.
Bomopoanast xumurdeckas CBSI3b.
ITonumepsl. JlucnepcHbie CUCTEMBI.
2. XMMHYeCKHEe PeaKIUH. 12 -XapaKTEPU30BaTh MPU3HAKN XUMUYECKUX PEAKIUN U3y4aeMbIX OPraHUYECKUX BEIIECTB.

Knaccuukanus xuMuaeckux
peakunii. CKOpOCTh XUMHUYECKHUX
peakunii. OOpaTUMOCTh XUMHUYECKUX
peakunii. XuMHYecKoe paBHOBECHE U
croco0bI ero cMmerieHus. ['uaponus.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE
peaKknuu. DIEKTPOJIA3 PaCIUIaBOB U
pactBopoB. IIpakTuueckoe
MIPUMEHEHHE JIEKTPOIIU3A.

-KJIacCCU(PULIMPOBATh XUMHUYECKUE PEAKLUH 110 Pa3lIu4HbIM IPU3HAKAM CPABHEHHs pEaKUUi
OPraHMYECKHUX BELIECTB.

-OCYIIECTBIISITh PACUETHI BCEX U3y4aeMbIX THUIIOB 3a7ad.

Dopmuposamy  0co3HaHUe EOUHCMEA U  UEIOCHHOCHU  OKPYICAIOWez0  mupa,
603MONCHOCIU €20 NO3HABAEMOCHIU U 00BACHUMOCIU HA OCHOGE OOCHUNCCHUI HAYKU.
Dopmuposams evicmpausanue cOOCMEEHHO20 UEIOCIHO20 MUPOBO33PEHUA: 0COZHAGAND
noOmpedHOCmb U 20MOBHOCHb K CAMOOOPA306aNUIO;




3. BemecTBa U HX CBOIiCTBA.
Merannel. Hemerannsl. biaropoansie
rasbl. KuciaoTel HeopraHuyeckue u
opranudeckue. OCHOBaHUS
HEOPTaHUYECKUE U OPTaHUYECKHUE.
AmdoTepHBIe COCTUHEHUS
HEOPTaHWYECKUE U OPTaHUYECKHUE.
Comnu.
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4. XuMusi 1 cOBpeMeHHOe 0011eCTBO.
XuMHU4YECKast TEXHOJIOTHSL.
XHUMHUYECKasi TPaMOTHOCTh KakK
KOMITOHEHT OOIIeH KyIbTyphI
YyenoBeKa.

-00BACHSTE MOJI0KEHUS HU3y4acMbIX TeOprI.

-ONCpUPOBATH U3YUAaCMbIMH TMOHATHAMMU. -
XapaKTCpHU30BaTh NPU3HAKH XUMHNYCCKUX pGaKHI/Iﬁ HN3Yy4aCMbIX OPTraHUYCCKUX BCIICCTB.
-KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMUUYCCKHUEC PCAKIHU IO Pa3IMYHbIM INPU3HAKAM CpaBHCHUA peaxunﬁ
OpPraHn4CCKUX BCIICCTB.

-OCYHICCTBJIATHL PACUCThI BCEX U3Yy4YaCMbIX TUIIOB 3aJa4.

@opmupoeamb 0CO3HAHUE eOuHCmea U ueaocmunocmu OKpyJcarouieco mupa,
603MONCHOCHMU €20 NO3HABAEMOCHU U 00BACHUMOCHIU HA OCHOBE 00CHMUIICCHUTL HayKu.
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