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IMosicuuTeILHASA 3aNIMCKA

[IporpamMma kypca mo xumuu «TpyaHble BOIPOCH OPraHUYECKOW U HEOpraHU4eCKON
XUMHUU» Ha yYpOBHE CpeAHero odimiero obpaszoBanus (mpoduiabHBIA ypOBEHB) paspaboTaHa Ha
OCHOBe TpeOOBaHMI K pe3yiabTaraM OCBOEHHUS (elepaibHOM 00pa3oBaTeIbHON IMPOrPaMMBbI
cpennero oo6mero ooOpazoBanus (POII  COO), mpeacraBineHHbx B DenepalbHOM
rocyaapcTBeHHOM oOpasoBatenbHOM cranaapte COQO, Ha ocHOBe (enepaibHOM pabouei
porpaMMbl BOCIIUTaHUs, ¢ y4éroM KoHIEnmu mnpernogaBaHus XUMHUH B 00pa3oBaTElbHBIX
opramm3anusax Poccuiickoit  ®@exepanuu, peamu3yIONMX OCHOBHBIE 00pa3oBaTeIbHBIC
IPOrPaMMBI.

[Iporpamma kypca «TpynHble BONpOCH OPraHUYECKOW M HEOPraHWYECKOW XUMUU»
npenHazHaueHa Ui yqamuxcsi 10-11 kiaccoB u paccuntana vHa 102 gaca (34 4 B 10 xnacce-1 u B
Hexenmo u 68 4 B 11 kitacce- 2 4 B Henmenoo). Kypce mpencraBiieH B BUJE MTPAKTUKyMa, KOTOPBIN
MO3BOJIUT BOCIIOJIHUTH MPOOEIbl B 3HAHUAX YYAIIUXCS 110 BOMPOCAM PELICHUS 3aJaHUN Pa3HBIX
TUTIOB B OPTaHUYECKOM U HEOPTaHUYECKOU XUMUH.

Pemrenue 3a1a4 3aHUMAaeT B XUMUYECKOM 00pa30BaHUU BaAXKHOE MECTO, TaK KaK 3TO OJUH
U3 TPUEMOB OOYYEHUSs, MOCPEICTBOM KOTOpOro obecrmeumBaercs Oosiee TIryOOKOe M TMOJIHOE
YCBOEHHE y4eOHOr0o MaTepuasa no XuMuu. YToObl HAYYUTHCS XUMHUH, U3YYEHHE TEOPETHIECKOTO
MaTepuaia JIOJDKHO COYETaThCs C CHUCTEMATHMYECKUM HCIIOJIb30BAHUEM DEIICHUS Pa3IMuHbIX
3a/7a4. B mIKOIBHONM mporpaMMe CYIIECTBYET SIH30AMYECKOE BKIIOUEHUE PACUETHBIX 3a/a4 B
CTPYKTYPY YPOKa, UTO CHH)KACT MUIAKTHUUYECKYIO POJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, U
MOXET NPHUBECTH K MOBEPXHOCTHBIM MPEACTABICHUSAM Y YYAIIHUXCA O XMMHU3ME IPOILIECCOB B
npupone, TexHuke. Co3HaTeNbHOE HU3YUYEHHE OCHOB XHMHHM HEMBICIMMO O€3 TOHWMaHUs
KOJIMYECTBEHHON CTOPOHBI XUMUYECKUX TIPOIIECCOB.

Pemrenue 3amau conmeicTByeT KOHKPETHU3AIMU M YIIPOUSHUIO 3HAHUM, pa3BUBAET HABBIKU
CaMOCTOSITENIHON pabOThI, CIY)KUT 3aKPEIJICHHIO B MaMATH yYalllUXCS XUMHUYECKHUX 3aKOHOB,
TEOPHl U BAXKHEUIINX MOHATHI. BbIoaHeHne 3a1a4 pacivpseT Kpyro3op y4auuxcs, o3BoJIsIeT
YCTaHABIUBATh CBSI3M MEXK]Y SIBICHUSMU, MEKY MPUUYNHON U CIIEICTBUEM, Pa3BUBAET YMEHUE
MBICJIUTh JIOTHYECKH, BOCITUTHIBACT BOJIIO K MTPEOJIOJICHUIO TPYIHOCTEH. YMEHHUE pemiaTh 3a1a4u,
ABIISIETCS OJHMM U3 TOKa3aTelell YpOBHS pa3BUTHS XHUMHUYECKOTO MBIIIICHUS YYallUXCs,
[IIyOMHBI YCBOSHHS HMH y4eOHOTO MaTepHana.

OCHOBHBIM TPEOOBaHUEM K COCTABIICHUIO WM OTOOPY 3a/1ay SIBISETCS MX XUMHYECKOE
cojiep)aHue, 4ETKOCTh (OPMYIUPOBKA M JOCTYITHOCTh YCIOBHS 3aJadd, WCIIOIH30BaHUE B
YCIIOBHMHM 33J]a4M CBEICHUI MPAKTUYECKOT0 XapaKTepa.

CtpykTypa 3aHSATHS BKIIOYaeT cleayromme ¢GopMbl pabOThI: MPOBEPOYHBIE U

CaMOCTOATCIIbHBIC paGOTBI B TECTOBOM (I)opMe, COCTaBJICHHE TECTOBBIX 3aJaHMI yJaliuMucH,



COCTaBJICHUE QJITOPUTMOB 3aJad, COCTAaBICHME M 3alllUTa AaBTOPCKUX 337ad U LENOYeK
IIPEBPALICHMUSL.
I'maBHBIM Ha3HaUYE€HUEM JAHHOT'O Kypca SIBJISETCS:

- COBEpILIEHCTBOBAHUE TMOATOTOBKU YYalllUXCs C IOBBIIICHHBIM YPOBHEM MOTHMBALUU K
U3YYEHHUIO XUMUH;

- CO3HATEIbHOE YCBOCHHUE TEOPETUUECKOT0 MaTepHasa o XUMUU, YMEHHE UCII0Ib30BaTh IPU
PELICHUH 3a/1a4 COBOKYITHOCTh MPUOOPETEHHBIX TEOPETHUECKUX 3HAHHUN, Pa3BUTHE JIOTHYECKOTO
MBILIEHHS], TPUOOpeTeHNne HeOOXOAUMBIX HABBIKOB pabOTHI C JIUTEPATYPOH.

[enpb kypca:

0000111eHIEe, CUCTEMATU3AIUS, PaCIIMPEHUE U YIITyOJIeHHEe 3HAHUHN yJaluxcs 110 pas3zaenam
OpraHNYECKON U HEOPTraHUYECKON XMMUH;

(bopMHpOBaHKE HABBIKOB PEIIEHUS 3a/1a4 [10 XUMHUU  Pa3IMYHBIX TUIIOB;

¢dopmupoBaHue 0a30BbIX YMEHUH, HEOOXOIMMBIX s IPOJOJDKEHHs OOpa3oBaHUS U
po(hecCuOHATILHON e TENbHOCTH.

3amauu Kypca:

COBEPILLICHCTBOBAHUE 3HAHMH O TUIAX PACUETHBIX 3a/a4 M AJITOPUTMAax UX PpEIICHUs B
OpPraHMYeCcKOi U HeOpraHMYECKOW XUMUHY;

pellIeHre PAaCYETHBIX 3a/1a4 MOBBIIIEHHOH CII0KHOCTH;

(hopMHpOBaHNE HABBIKOB MCCIIEI0BATENbCKON e TENIbHOCTH;

¢dbopmHpoBaHUE MOTPEOHOCTH B MPUOOPETEHNU HOBBIX 3HAHUM U crioco0ax MX MOTy4eHUs
yTeM caMooOpa30BaHuUs;

IMOATOTOBKA K CAa4Y€ €ANHOI0 roCyJapCTBECHHOI'O 5K3aMCHaA 10 XUMHUH.

Coaeprxanue nporpaMmsl Kypca

10 kaace (34 4)

Brenenue (1 gac)

Brenenue. O6mue TpeOGoBaHMS K PEIICHUIO XUMUYECKHX 3a/1a4. VMcnonp30Banue 3HaHUN (DU3UKH
U MaTeMaTUKU NPH PEUIeHHuH 3a1a4 1o XuMuH. OcoOOEHHOCTH pelIeHHs 3a7ady U COCTABICHUS
XUMHUYECKHX YPaBHEHUH B OPraHMYECKOU XUMUHU.

1. Tema «Teopust cTpoeHHsI OpraHU4YECKUX COeTUHEHMI» (2 yaca)

OCHOBHBIC TIOJIOKEHHS TEOPHH XHUMHUYECKOTO cTpoeHHs. COocTaBlieHHE TOMOJIOTOB, U30MEPOB,
CTPYKTYPHBIX (POPMYJI 10 Ha3BaHUAM BellecTB. [[pUHIMITBI TOCTPOSHHS Ha3BaHUM OPraHMUECKUX
BEIIIECTB.

2. Tema «YrneBogopoasn» (11 gacos)



XUMHYECKHE CBOMCTBA alKaHOB, AJKEHOB, AJIKUHOB, aJKaJUEHOB, OEH30Jla; KauyeCTBEHHbBIC
peakuuu, M30MepHsi, HOMEHKJIaTypa YIJeBoaopoAoB. MX mnpUMEHEHHE Ha OCHOBE CBOWCTB.
Brruucnenue xonuvecTBa M30MEpOB, HaXOXJAeHHE (HOPMYJ BEIIECTB MO M3BECTHBIM MAacCCOBBIM
JOJISIM WU MpoJykTaMm cropanusi. CocTaBlieHHE U pEIIeHHE TeHEeTHYECKHX IIeTOYeK pa3HbIX
BUJIOB.

3. Tema «Kucnopozcoepxaiine OpraHuuecKie coeJuHeHus» (6 4acon)

XUMHUYECKUE CBOMCTBA, KAU€CTBEHHBIC PEAKIIUM, UMEHHBIC PEaKIMU CIUPTOB, albJACTU]IOB U
KETOHOB, KApOOHOBBIX KUCIIOT, (PeHONIOB. BiMsiHIe CTpOeHUS Ha XUMHUYECKHE CBOICTBA BEILIECTB.
Brruncnenue xoinyecTBa M30MEPOB, HaX0kJIeHUE (OPMYI BEIIECTB MO U3BECTHHIM MAacCOBBIM
J0JIIM MM NpoJyKTaMm cropaHus. CocTaBiieHUE U pElIEHHE T'€HETUYECKUX LENOYeK pa3HbIX
BUJIOB.

4. Tema «Opranuyeckue BellecTBa KIeTKn» (3 yaca)

Kupsl, yrieBosl, cioxHbie 3(Uphl, Oenku. Briuncienne KoamuecTBa U30MEPOB, HAXOXKACHUE
(GopMyJ1 BELIECTB IO U3BECTHBIM MAcCCOBBIM JIOJISIM WJIM MpoayKTaM cropanus. CocTtaBieHUe U
pelIeHNEe TeHETUYECKUX LIETTOYEK Pa3HbIX BUJIOB.

5. Tema «A30Tcoaepxaline opraHuueckue coequHeHus» (4 yaca)

AMUHBI, aMUHOKHCIIOTHI, OCTIKU, HYKJIEMHOBbIE KUCIOTHL. Pemienue 3amad Ha BbIBOJ (hopMyIibl
BellecTBa. PelieHre reHeTHYecKux 1ernoyex.

6. Tema «IlTomumepsn» (1 vac)

BricokOoMouIeKysipHbIE OpraHudeckue coeAuHeHHs. COCTaBIEHUE PEAaKUMM MOIMMEPU3ALNH.
Perenue 3aa4 no ypaBHEHUSM XUMUYECKOU PEAKIIUU TSl TIOJHMMEPOB.

7. Tema «PermieHue 3KcriepuMeHTaIbHBIX 33/1a4 IO OPraHUYeCcKor XuMum» (3 vaca)

Pemenne skcnepuMEHTaNbHBIX 3aJad Ha paclo3HaBaHHE BEIIECTB B OPraHMYECKONW XUMUM.
[IpoBenenne mnpakTHUecKol pabOThl ¢ NPUMEHEHHEM 3HAHUM KAayeCTBEHHBIX pEaKIHid B
OpPraHMYECKON XMMHUHU U METOJ0B KaUeCTBEHHOTO aHaIH3a.

8. Tema «Pemienue 3aa4 MOBHIIIIEHHOW CIIOXHOCTHY (3 Yaca)

Pemenue 3agannii NoBbIIEHHOTO ypoBHS U3 MatepuanioB Exunoro I'ocynapcTBeHHOr0 DK3amMeHa.

P3360p Han0oJIee CI0KHBIX BOIIPOCOB. HOBTOpCHI/Ie AJITOPUTMOB PCHICHUA 3a1a4.

11 kaacc (68 4)

1. Tema «Xumudeckuii saemMeHT» (3 1)

CoBpeMeHHbIE MPEACTaBIeHUS 0 cTpoeHur aroma. CTpoeHue SJIEKTPOHHBIX 00O0JI0YEK aTOMOB
XUMHUYECKHUX AJIEMEHTOB TIEPBBIX UETHIPEX MEPUOJOB. DIEKTPOHHBIE CEMEIHCTBA 2IIEMEHTOB (S-,

p-, d-). DnekTpoHHbIE KOHPHUTYypaAllMK aTOMOB B HOPMadbHOM M BO30Y)KICHHOM COCTOSTHHSIX.



[lepuoanueckuii 3aKOH M MEPUOIUYECKAs] CHUCTEMa XUMUYECKUX AJIEMEHTOB. 3aKOHOMEPHOCTH
W3MEHEHUSI XMMHUYECKHUX CBOMCTB 2JIEMEHTOB U UX COEAMHEHUH 110 IEpUOoJaM U IrpyIIam.

2. Tema «Xumudeckasi CBsI3b U CTPOCHHE BelecTBay (4 1)

KoBanentnas xumuueckas CBs3b, €€ Pa3HOBUJHOCTHU M MEXaHU3Mbl 0Opa3OBaHUS.
Xapakrepuctuku cBsi3u. MonHas cBsa3p. Meramnuyeckas cBA3b. BogoponaHas  CBs3b.
DNeKTpOOTpULATENbHOCTb. CTENEHb OKHMCIEHUS U BAJIEHTHOCTb XHMMUYECKHUX 3JIEMEHTOB.
BemectBa MOJNIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aBUCUMOCTh CBOWCTB BEILECTB OT
TUIIOB KPUCTAJUIMYECKUX PEIIECTOK.

3. Tema «Heoprannueckast xumus» (19 9)

Knaccugukaius 1 HOMEHKIIaTypa HeOpraHndeckux Beniects. O01as XxapakTeprcTUKa SIIEMEHTOB
la-llla Tpynm B CBsSI3M C HMX MOJIO)KEHHEM B CHCTEME XHUMHYECKUX 3JeMeHToB. OOmas
xapakTepucTka 31emMeHToB 1Va-Vlla rpynn B cBsi3U ¢ UX MOJOKEHUEM B CUCTEME XMMHYECKHX
9JIEMEHTOB. XapaKTepUCTUKAa XUMHUYECKHX CBOWCTB MPOCTBHIX BELIECTB-METAUIOB: IIEIOYHBIX,
IIEJIOYHO - 3eMEJIbHBIX, AIFOMUHHUSA, MEH, IUHKA, XpOMa, kKejle3a. XapaKTepUCTUKA XUMHUUECKUX
CBOMCTB MPOCTBIX BEILIECTB-HEMETAIUIOB: BOJOpPOJA, TaJOr€HOB, KHCIOPOJAA, CEpbI, a30Ta,
docdopa, yriepona, kpeMHuUs. XapaKTepUCTUKAa XMMHUYECKUX CBOWCTB OKCHUIIOB, OCHOBaHUH,
aM(OTEpPHBIX THIPOKCHUJIOB, KUCIIOT, COJICH.

4. Tema «Xumunueckue peakuun» (14 u)

Knaccudukanus XuMHUUeCKUX peakluil B HEOPraHMYECKOHM W OpraHMYecKod XMMHHU. TernoBoit
apdexT xumMudeckoil peakuuu. Tepmoxumudeckue ypaBHeHHs. CKOPOCTh XMMUUECKOW peakIiuu
U €€ 3aBHUCUMOCTh OT pa3Iu4HbIX akTopoB. OOpaTHMble U HEOOpATUMbIE XUMUYECKHE PEAKIIUH.
XHMHYECKOE PaBHOBECHUE U CIIOCOOBI €r0 CMEIICHUS. DIEKTPOIUTUYECKAs JUCCOLIMAINS BEILIECTB
B BOJHBIX pacTBopax. CUIIbHBIE U clla0ble JEKTPONUTHI. Peakimu nonnoro oomena. I'maponus
coneii. Cpena BOAHBIX pacTBOpPOB. OKHUCIUTENIBHO-BOCCTAHOBUTENBHBIE peakuuu. Kopposus
METaJUIOB M CIIOCOOBI 3aIIUThHI OT Hee. DJIEKTPOJIM3 PacTBOPOB M PACIUIABOB 3JIEKTPOJUTOB.
['eHeTnyeckas cBsI3b MEXAY KJacCaMHU HEOPTraHUUECKUX BEIIECTB U OPraHMYECKUX COSAMHEHUH.

5. Tema «PacueTsl Mo XuMHU4YecKuM (HOpMYJIaM U YPaBHEHHUSM peakiuii» (28 1)

Boeluncnenuss Maccbl pacTBOPEHHOIO BEILIECTBA, COJEPIKALIErocss B OINpPEAEICHHOW Macce
pacTBopa, ¢ M3BECTHOM MaccoBoil jgoneld. PacdeTsl macchl BeliecTBa MM oObeMa ra3oB IO
U3BECTHOMY KOJHMYECTBY BEILlECTBA, Macce WM O0bEMY OJHOTO M3 YYAaCTBYIOIIUX B pEaKlUU
BemecTB. Pacuers TerumoBoro sddexra peakmuu. Pacdetsl Macchl (oObeMa, KOTWYECTBA
BEIIIECTBA) NMPOJYKTOB PEAKIIMU, €CIIM OJHO M3 BEIECTB JaHO B U30BITKE (MMEET MPUMECH).
Pacuersl Macchl (0ObeMa, KOJMUECTBA BELIECTBA) MPOAYKTOB PEaKIMH, €CIIM OJHO U3 BELIECTB

JTAaHO B BHJIE pACTBOpA C OIPEIEIECHHON MACCOBOM J0JIEN pacTBOPEHHOrO BemecTBa. Haxoxnenue



MOJIEKYJIIpHO# (hopMyJTbI BeliecTBa. PacueTsl MaccoBO# MM 00bEMHOMN JTOJIM BBIXO/AA TPOIYKTa

peaKkIMK OT TEOPETUYECKH BO3MOXKHOI0. PacueTsl MaccoBoii 1011 (Macchl) KOMIOHEHTa CMECH.

Inanupyembie pe3yJibTATHI OCBOCHHS NMPOrpaMMbl Kypca
JIMYHOCTHBIE Pe3yJIbTAThI
JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHS Kypca OTpa)xarT C(HOPMHUPOBAHHOCTH OIBITA

IO3HABaTCIbHOU U HpaKTHqCCKOﬁ ACATCIIBHOCTU o6yqa10m1/1xc;1 110 pcain3alilviv INPUHATHIX B
00IIIecTBe IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1. TI'paknaHCKOTO BOCITUTAHMS:
0CO3HaHUS OOYJaIOIIUMHUCS CBOMX KOHCTHUTYLIMOHHBIX MPaB M OOsI3aHHOCTEH, YBa)KCHUS
K 3aKOHY HW MIPaBOIOPSAAKY, HIPCACTABJICHUA O COHOUAJIBHBIX HOPMax MW IIpaBUjIax
MEXKJIUYHOCTHBIX OTHOIICHUH B KOJUICKTUBE, TOTOBHOCTH K COBMECTHOW TBOPYECKOMH
JIEATESIIBHOCTH TIPU CO3JIaHUHM YYEOHBIX MPOCKTOB, PEHICHUN YYCOHBIX W IO3HABATEIbHBIX
3aaa4, BBITOJIHCHHUN XUMHWUYCCKUX JSKCIICPUMCHTOB, CHOCO6HOCTI/I IIOHUMAaTb U IIPUHHUMAaThb
MOTHUBBI, HAMCPCHH, JIOTUKY W aApryMCHTHI APYIrux IpPpU aHaAJIU3C pPas3jIMdHbIX BUIAOB
y4eOHOU NEeATEIbHOCTH;

2. TlaTprOTHYECKOTO BOCITUTAHUS:
OCHHOCTHOI'O OTHOMICHUA K HCTOPHUYCCKOMY W HAYYHOMY HACJIICAUIO OTE€4EeCTBECHHOMN
XUMMHU; YBaXKEHUS K IIPOLIECCY TBOpUYECTBA B 00JIACTH TEOPUH U ITPAKTUUECKOTO IPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKH €CTh Pe3yIbTaT JJIUTEIbHBIX HAOIIOICHHUI],
KPOIIOTIIUBBIX AKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSIHHOTO TpyJAa YYEHBIX U MPAKTHKOB;
HHTEPECA U MO3HABATCIIBHBIX MOTUBOB B ITOJIYYCHHH U MMOCJICAYIOIIEM aHAJIN3C I/IH(l)OpMaHI/II/I
O IEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEUYEeCTBEHHOU XUMUH,

3. JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:
HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOT0 IMOBEICHHS; CIIOCOOHOCTH OILIEHHUBATh CUTYyaIlUH,
CBSI3aHHBIE C XHUMUYECKUMH SIBIICHUSMHU, W TIPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; TOTOBHOCTH OLICHUBATh
CBOE MTOBEJCHUE U ITOCTYNIKM CBOMX TOBAPUIIEH C MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM
Y OCO3HAHWE TOCJEICTBUN 3THUX ITOCTYIIKOB;

4. ®opMUpOBaHUS KYJIbTYPHI 37OPOBBS:
MOHUMAaHMS IIEHHOCTEeH 37J0poBOro M 0Oe30macHoro oOpasza >KH3HH; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICHUXHYECKOMY 30pPOBBIO;
COOJTIOICHUS MTPaBUJI 0€30MMaCHOTO OOPAIIeHHUs C BEIIECTBAMH BOBITY, TIOBCETHEBHON KU3HU
nu B pr,]lOBOﬁ ACATCIIBHOCTH, ITOHMMAaHHA NEHHOCTU IIpaBUJI HWHIAWBUAYAJIBbHOI'O H

KOJUIGKTUBHOI'O 0€30MacHOro MNOBCACHUA B CUTyallHAX, YI'POXKAKIIUX 3O0POBbIO U KU3HU



JIOAEH; OCO3HAHUS IIOCJIEACTBHMM M HENPHUSITHS BPEAHBIX MPHUBBIUEK (YIIOTpeOICHHS
aJIKOr0J151, HAPKOTUKOB, KYpEHUS);

5. TpyaoBOro BOCIHUTAHUSA:
KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B  Y4YEOHO-UCCIIEIOBATEIbCKON  JESITEIbHOCTH,
OOIIIECTBEHHO TIOJIC3HOW, TBOPYECKOW W JPYTMX BHJAX JIEATEIBHOCTH; YCTaHOBKH Ha
AKTHBHOE YYacCTHE B PEIICHUH IPAKTUIECKUX 3a/1a4 COLMATBHONW HAIIPABICHHOCTH (B paMKax
CBOEro KJIacca, IIKOJIBI); HHTEpeca K MPAKTHYSCKOMY M3YUEHHUIO PO eCcCHii pa3ImyHOroO
poZla, B TOM YHCJI€ Ha OCHOBE NIPUMEHEHUSI IIPEAMETHBIX 3HAHUW IO XUMHH;, YBAXKCHUS K
TPYLY, JTIOASM TPyJa U pe3ysibTaTaM TPYAOBOW JESITEIbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY MHAMBUAYAJBHON TpaeKTOpUM oOpa3oBaHus, Oyaymieidl mpodeccun u pearn3anuu
COOCTBEHHBIX >KH3HCHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6. DKOJIOrnyecKoro BOCIIUTAHMUS:
DKOJIOTMYECKH  II€JeCOO0pa3sHOro  OTHOIIEHHST K  IIPUpPOJe, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3emJie; HOHUMAaHUs III00AIbHOTO XapaKTepa dKOJIOrHYeCKUX
po0JIeM, BIUSHUS SKOHOMHYECKUX MPOIECCOB HAa COCTOSTHUE MIPUPOJHONH COLIMATBHOMN
Cpeabl; OCO3HAaHHS HEOOXOIWMOCTH HCIIOJIIB30BAHMS JOCTHKCHUW XWMHU Ul PEIICHUS
BOIIPOCOB PAallMOHAJIBHOTO TPHUPOJIOIOIB30BAHUS; AKTUBHOTO HEMPUATHS JCHCTBHIA,
NPUHOCSIINX BpeJ OKpy’Karollel NpUpOJHOM cpele, YMEHUs IPOTrHO3UPOBATH
HeOJIaronpuaTHbIE  JKOJIOTMYECKHE  TIOCIEACTBUS  NpEANPUHUMAEMbIX  JIEUCTBUH U
MpeJOTBpalaTh WX; HAJIUYHS PAa3BUTOIO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKON
KyJbTYypbl,  OIBITA  JCSATEIBHOCTH  DKOJOTMYECKOW  HAINpaBIIEHHOCTH,  YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABaTEJIbHOW, KOMMYHHUKAaTHUBHOM M COILMAJIbHOM INpaKTHKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO IPOTUBOCTOSITH UJIEOJIOTHU XeMOpoOuH;

7. HGHHOCTI/I Hay4YHOI'O IO3HAHUI.

cpopMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTHUKU; MOHUMAHUS CIEU(DPUKH XUMHUHU KaK HayKH, OCO3HAHUS
e€ ponu B (HOPMHUPOBAHHHM PALMOHAIBLHOIO HAYYHOTO MBIIIJICHHS, CO3AAHUH I[ETOCTHOTO
MPEICTaBJICHUsI 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI U YEJIOBEKA, B TO3HAHUU
MIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIJIEM COXpPaHEHUS! TPUPOTHOTO PABHOBECHS;
yOeKIEHHOCTH B OCO0ON 3HAYMMOCTH XHUMHUHU I COBPEMEHHOW IUBUIM3ALMH: B €&
T'YMaHUCTUYECKOW HANIPaBICHHOCTH U Ba)KHOU POJIU B CO3JaHUH HOBOM 0a3bl MaTepHaTbHON
KyJbTYpbI, PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YEIOBEUECTBA —
CBHIPbEBOM, DHEPreTHYECKON, NHUIINEBOM M HSKOJOTHYECKON OE30MacHOCTH, B Pa3BUTHHU

MCOUIINHEI, o0ecrieueHUN YCJ'IOBI/Iﬁ YCIICHIHOTO Tpyda U 5KOJIOTHNYCCKH KOM(I)OpTHOI‘/'I JKU3HU



KaXJ0ro 4jeHa OOIlecTBa; €CTEeCTBEHHO-HAyYHON TI'paMOTHOCTH: NMOHUMAaHHUS CYIIHOCTH
METOJIOB MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTU HCMOJIb30BaTh
MoJyYaeMble 3HAHUS JUIS aHadu3a W OOBSICHCHHS SBICHUN OKPYXKAIOMIETO MHUpa U
MPOUCXOAIINX B HEM MU3MEHEHUM; YMEHHS JejaThb 0OOOCHOBaHHbIC 3aKJIFOYEHHS] Ha OCHOBE
Hay4dHbIX (PAaKTOB M HMEIOLIMXCS JAHHBIX C LEJbI0 IMOJIYy4YeHHUS JOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTH CaMOCTOSTEIBLHO UCIIOIB30BaTh XUMUUECKHUE 3HAHUS ISl PEIICHUS MPOOIeM B
peajbHBIX JKU3HECHHBIX CUTyalMsX; HHTEpeca K MO3HAHUIO M HCCIEAOBATEIIbLCKOU
JeSITeIbHOCTH; TOTOBHOCTHM M CHOCOOHOCTH K HENPEephIBHOMY OOpa30BaHUIO U
caMo0Opa30BaHUIO, K aKTUBHOMY ITOJIYyYE€HHIO HOBBIX 3HAHUU IO XUMHUHU B COOTBETCTBUU
C JKU3HEHHBIMU TTOTPEOHOCTSIMU; UHTEpeca K OCOOCHHOCTSM TPyJia B Pa3IMYHBIX cdepax

po(heCCUOHAIBHON JeATCITLHOCTH.
MeTanpeaMeTHble pe3yJibTaThbl

MeTaHpeﬂMeTHLIC PE3YyJIbTAaThl OTPAXKAKOT OBJIAACHUC YHHUBCPCAJIbHBIMHU y‘le6HBIMI/I

MMO3HABATCIbHBIMHU, KOMMYHHUKATHUBHBIMHU U PCTYJIATUBHBIMH HeﬁCTBHHMH.

1. OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMHU yqe6HBIMH ITIO3HaBaTCJIIbHBIMHA I[eﬁCTBHHMﬂi

1.1. DBa30BBIMH JIOTHYECKUMU NEHCTBUSIMU.

e CAMOCTOATCIIBHO q)OpMYJ'II/IpOBaTB N aKTyaJIn3nupoBaThb HpO6JICMy, BCCCTOPOHHEC eé
pacCcMaTpuBaTh,
e ONpCACIIATE LCINU ACATCIIBHOCTHU, 3aJaBasi nmapaMEeTpbl U KPUTCPUU HUX OOCTUKCHUAI,

COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIISAMM;

e MHCIIOJIB30BaTh IIPHU OCBOCHUU 3HaHUN HpI/IéMI)I JIOTHYECKOI'O MBIIIJIICHUS — BBIACIIATH
XapaKTCPHBIC IMPU3HAKH NOHSATHNA U YCTaHAaBJIMBAaTh HMX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHUSA JJII OOBSCHEHUS] OTAENbHBIX (PAKTOB U SIBICHUM;

e BBIOMpPATh OCHOBAHUS M KPUTEPHUHU IS KIaCCU(PUKAIUU BEIIECTB U XUMHUYECKUX
peakui;

e YyCTaHaBJIMBATb NPHUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY U3YUYACMbBIMU SABJICHUAMU,

e CTPOUTH JIOTUUECKHUE paCCyX JeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, [0 aHAJIOTHH),
BBISIBJIAITH 3aKOHOMEPHOCTH M OPOTHUBOPEYHSI B PACCMAaTPUBACMBIX SIBJIICHUSAX,
(opmynpoBaTh BBIBOABIU 3aKITIOUYCHHUS;

e IIPUMCHATH B ITPOLECCEC ITO3HAHUA UCITOJIB3YEMBIC B XUMUU CUMBOJINYCCKHE (3HaKOBBIe)
MO/IENIH, TPe0OPa30BBIBATh MO/JIETIbHBIE MTPE/ICTABICHUS — XUMUYECKUH 3HAK (CUMBON)
dJIEMEHTa, XUMUYecKasi popmylia, ypaBHEHHE XUMUYECKOU PeaKIui — IMPU PEIICHUU
y4eOHBIX MO3HABATENBHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHSITh Ha3BaHHbIC MOJICIIbHBIE

OpCACTaBIICHUA [JId BBIABICHHUS XapaKTCPHLIX IIPHU3HAKOB H3Yy4YacMbIX BCUICCTB U



XUMHUYECKUX pPEaKIUi;
1.2. DBa30oBBIMU UCCIEA0BATEILCKUMHU NCHCTBUSAMMU:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIU;
dbopmynupoBaTh 1IEJIM W 3aJla4dl KCCJICIOBAaHUS, HCIOJIb30BaTh IIOCTaBJIICHHBIC U
CaMOCTOSITEIIBHO C(HOPMYJIMPOBAHHBIE BOIPOCHIB KAYECTBE HHCTPYMEHTA MO3HAHUS U
OCHOBBI OJIs q)OpMI/IpOBaHI/ISI THUITOTE3bI 110 HpOBCpKC HpaBI/IJIbHOCTI/I BBICKA3bIBACMBIX
CY)KJICHUU;

BJIAJIETh HAaBBIKAMHU CAMOCTOSITEJIBHOIO IUNIAHUPOBAHUS W TMPOBEACHUS YYEHUUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHs HaAOJIOJIaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMyIUpOBATH O0OOIICHUS U
BBIBOJbl OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAaHUS, COCTaBIATH
000CHOBaHHBIH OTYET O MPOJACIAaHHON paboTe;

NpuoOpeTaTh OMBIT YYEHHUYECKON HCCIIeNOBATENbCKOW M MPOEKTHON JIesITeIbHOCTH,
HpOS[BJI?ITI) CHOCO6HOCTI> N TOTOBHOCTBK CaMOCTOHTeHLHOMy HOI/ICKy METOI0B pemeHI/m

MPAKTUYCCKHUX 3a7a4, IPUMESHECHUIO Pa3IMIHBIX METOJOB ITO3HAHMUS,
1.3. Ilpuémamu pabotsl ¢ HHGOPMAIIUECH:

OpPUEHTHUPOBATHCSI B PA3JIMUHBIX HMCTOYHUMKAX HH(pOpMaIUMU (HAy4YHO-TIOMYJIsIpHas
JIUTepaTypa XUMHUUYECKOTO COAEPIKaHUsI, CIIpaBOYHbIE MTOco0us, pecypchl MHTepHeTa),
aHaJM3UPOBATH MH(GOPMALIMIO PAa3IMYHBIX BUOB U (OPM MpPEICTABICHUS, KPUTUUECKU

OLICHHUBAaTh ee JOCTOBCPHOCTb M HCIIPOTHUBOPCUYUBOCTD,

(hopmMyIMpOBaTH 3aNpOChl U MPUMEHSATH Pa3IMYHbIE METOJBI IIPU IMOUCKE U OTOOpe
nH(popManm, HeoOXOAMMOI JJIsI BBIMOJHEHUS yUeOHBIX 3aJ1au ONpeAesEHHOro THUIIA;
MPUOOPETATh ONBIT UCIIOIB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH
Y Pa3IUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbBHYIO (GOpMY IIpeACTaBiIe€HUs HHPOpMaIuu
(cxemsl, rpadyKu, AMArpaMMbl, TaOJUIbI, PUCYHKH U T.IL.);

WCIIOJB30BaTh HAyYHBIH SI3BIK B KA4eCTBE CpEICTBa NpH paboTe C XHUMHYECKOU
nHpoOpMalLel: TPUMEHATh MEXITpeIMEeTHbIE ((PHU3NUECKHEe U MaTeMaTUYECKUE) 3HAKU
Y CUMBOJIBI, GOpMYJIbI, a00peBHATypbl, HOMEHKJIATYpY;

HUCITIOJIB30BaTh U HpeO6p330BBIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.

2. OBJ’Ia)IeHI/Ie YHUBCPCAIbHBIMU KOMMYHUKATHUBHBIMUA )IeﬁCTBHSIMPI:

3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOW TeMbl B XOJ€ JHajora HW/Win
TMCKYCCHUH, BBICKA3bIBaTh WJEH, (POPMYIHPOBATH CBOH MPEMIOKECHUS OTHOCHUTEIHHO

BBIITOJTHCHU A HpCIIJ'IO)KCHHOI‘/'I 3aJavuu,



BBICTYNaTh C TMpPE3eHTalluel  pe3yJibTaTOB IO3HABAaTEJIbHONW  JESATEJIbHOCTH,
IOJIyYE€HHBIX CAMOCTOSITEILHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINIOJIHEHUU
XUMHUYECKOI0 dKCIEPUMEHTA, MPAKTUYECKOW PadOTHI 1O MCCIIEIOBAHUIO CBOMCTB
W3y4aeMbIX BEUIECTB, peaN3aliu yueOHOro npoekTa u ¢GopMyJIupOBaTh BEIBOABI I10
pe3yabTataM NpPOBeAEHHBIX MCCIEAOBAaHUN MyTEM COIJIacCOBaHUS MO3UILIMN B XOJI€

00CyXJIeHUsI 1 OOMEHAa MHEHUSIMHU.

3. OByazieHUE YHUBEPCAIBHBIMU PETYIATHBHBIMU JIEHCTBUSIMU .

CaMOCTOSTEIBHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO II03HABATEIIBHYIO JACSTEIBHOCTb,
ompenenssi €€ LEIM M 3a4a4d, KOHTPOJHMPOBATH M IO Mepe HeoOXOIMMOCTH
KOPPEKTHPOBATh MpeajlaraeMblii allfOPUTM JCHCTBUM MpPHU BBHINOJIHEHUU Y4YEOHBIX U
HCCIIeIOBATEIIbCKUX 3a/1a4, BRIOUpaTh Hanbosee 3 (PeKTUBHBIN CITOCOO UX PEeIIeHUs C
y4€TOM OJTy4YCHHsSI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHUX PEaKLIUAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEH NEATEIbHOCTH Ha OCHOBE CaMOaHalIn3a |

CaMOOIICHKH.

Hpe)lMeTHbIe pe3yJbTaThbl

10 kiaace

HpeI{MeTHBI€ pPE3yJabTaThbl OCBOCHUS KYypcCa I10 BI)I60py OTpaxKaroT:

iy

2)

c(hopMHUPOBAHHOCTh TIPEACTABICHUI: O XUMHUYECKON COCTaBIISIFOIIEH €CTECTBEHHO-
HAY4YHOM KapTHUHBl MHpa, pPOJIM XHMHH B [O3HAaHWU SBICHUW NPUPOIBI, B
(GopMHUpOBaHWM MBIIUJIEHUS] W KYyJbTYphl JIMYHOCTH, €€ (YyHKIHMOHAJIBHOMN
TPaMOTHOCTH, HEOOXOIUMOU IS pelIeHUs MPaKTUUYECKUX 3aJa4 M IKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOIHOM Cpeje;

BJIaJICHUE CHUCTEMOUN XMMHYECKHX 3HAHMH, KOTOpasl BKIIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHUSL (XUMUYECKHUI 3JIEMEHT, aToM, DJIEKTPOHHAas 00O0JIoOYKa aToMa, MOJIEKyJa,
BaJICHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKasl CBsI3b, CTPYKTYpHas ¢opmyna
(pa3BépHyTass W COKpamiéHHas), MOJb, MOJISIpHAsT Macca, MOJISIPHBIA OOBEM,
YIJIEPOJIHBIN CKeNeT, (YHKIHUOHAIbHAS TpYINa, paavKall, H30MepHs, H30MEPHI,
TOMOJIOTHYECKUH PpsIi, TOMOJIOTH, YTJI€BOJOPOIbI, KUCIOPOJ- M a30TCOASpKaIne
COCAUMHCHUS, MOHOMEpP, IIOJIUMEP, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJIIAPHBIC
COEJIMHEHHs); TEOPUM U 3aKOHBI (TEOpHUs CTPOEHUSI OpraHUYecKHX BemectB A M
BytnepoBa, 3aKkOH COXpaHEHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUN
S3bIK  XMMHH; MHPOBO33PCHUYECKUE 3HAHUS, JIeKalde B OCHOBE MOHUMAHUS
NPUYUHHOCTH U CUCTEMHOCTHU XUMHUYCCKUX SIBJ'IeHI/If/'I, @aKTOHOFI/I‘IeCKI/Ie CBCACHUA O
CBOWMCTBaX, COCTaBe, IIOJYyYCHUH H O€301aCHOM UCIIOJIb30BAHUN BaKHEUIIIHX

OpPraHN4YCCKHX BCIICCTB B 6LITy n HpaKTPIquKOfI ACATCIBbHOCTH YCJIOBCKA,



3)

4)

5)

6)

7)

8)

9)

c(OPMHUPOBAHHOCTh YMEHHUW BBIABIATH XapaKTEpHbIE MPU3HAKU MOHITHUM,
YCTaHaABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE IOHATHS IIPU
ONHCAaHUHU COCTAaBa, CTPOCHUA U IIPEBPAILCHUN OPraHUYECKUX COCIUHEHUU;

c(hopMHUpOBAaHHOCTH YMEHHMH HCHOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY  JUIS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMH) POopMyIT
OPraHMYECKUX BEIIECTB U yPAaBHEHUN XMMHUUYECKUX PEAKIMNA; U3rOTaBIMBATh MOJIEIIN
MOJIEKYJI OpPraHMYE€CKMX BEIIECTB JUI WUIIOCTpAlMM HMX XUMHYECKOrO H

IIPOCTPAHCTBEHHOI'O CTPOCHMHA,

chOpPMHUPOBAHHOCTh YMEHUM YCTaHABIMBATh NPUHAICKHOCTh HW3YUYCHHBIX
OpraHMYeCKUX BEMIECTB II0 WX COCTaBy U CTPOCHHIO K OIPEACIEHHOMY
KJIACCy/Tpynne COeAUHECHUN (YriIeBOJOPOAbI, KHCIOPOA- W a30TCOJCprKaIlue
COCJMHCHHUS, BBICOKOMOJICKYJISIDHBIC COCJIWHCHHS), JaBaTh WM Ha3BaHUs IO
cucremaruueckoi HomeHkiatype (IUPAC), a Takke mpUBOAUTH TPUBUAIBHBIC
Ha3BaHHUs OTJCIBHBIX OPraHHUYECKHX BEIIECTB (ITHJICH, HPOIMJICH, AlCTHJICH,
ATUJICHTIIMKOJb, TIHUIEPUH, HeHo, (hopManbIAeTH, alleTaIbJACTH, MypaBbHHAS
KHCJIOTa, YKCYCHas KHCJIOTa, OJICHHOBAsl KHCJIOTa, CTEapUHOBAs KHCJIOTA,
TJII0KO03a, (PYKTO3a, KpaxMall, IEJUTF0JI03a, TIIUIIUH);

chOpPMHUPOBAHHOCTh yYMEHHS ONPEACIISITH BHIABI XUMHYECKOW CBSI3U B
OpPraHUYECKHUX COCTUHCHUSX (OJIMHAPHBIC U KPATHHIC);

chOpPMHUPOBAHHOCTh YMCHHUS TIPUMEHSTH IIOJIOKCHUSI TECOPUHM  CTPOCHHS
opranndeckux BeniectB A M byTiepoBa nyisi 00bsICHEHHSI 3aBUCHUMOCTU CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHUS, 3aKOH COXPAaHCHHS MACChl BEIIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTEPHU30BaTh COCTAB, CTPOCHHE, (PU3UUECKHUE U
XUMHYECKHE CBOWCTBA THUMNWYHBIX MPEICTAaBUTENIEH pa3IMYHBIX KJIACCOB
OpraHUYecKUX BeIIecTB (MeTaH, dTaH, dTUJICH, IPOMNUIIEH, alleTUuJIeH, OyTaaueH-
1,3, metmniOyTaguen-1,3, 6€H30JI, METaHOJ, 3TAHOJI, dTHUJICHTIINKOIb, TIUICPHUH,
dbeHon, aneranpaerui, MypaBbHHAas W YKCyCHash KHUCJIOTHI, TJIFOKO3a, Kpaxmal,
LIEJUJTI0NI03a, aMHUHOYKCYCHAsi KHCIIOTa); WUIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b
MEXJy HHMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHUMHUYECKHUX PpEaKIUh ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BATh HMCTOYHHKH YTIIEBOJIOPOIHOTO
Ceipbsi (He(pTh, TPUPOAHBIA Ta3, Yyrojib), CHOOCOOBI WX TIEPEPadOTKH U

MpaKTUUECKOE MPUMEHEHHE TTPOIYKTOB MepepaboTKH;

10) C(I)OpMHpOBaHHOCTB yMeHI/Iﬁ IpoOBOOUTH BBIYHMCJICHUA 10 XUMHNYICCKHUM

YPAaBHCHUSAM (MaCCBI, O6’BéMa, KOJIMYECTBA UCXOAHOT'O BCIICCTBA HJIN NIPOAYKTA



11)

12)

13)

peakyMu MO H3BECTHBIM Macce, O0bEMY, KOJHMYECTBY OJHOTO H3 HCXOIHBIX
BEIIECTB WJIM NPOJAYKTOB PEaKIIMN);

c(hOpPMHUPOBAHHOCTh YMECHHUH BJAJIETh CUCTEMOW 3HAHWW 00 OCHOBHBIX METOJax
HAy4YHOT'O II03HAHMs, HWCHOJIb3YEMBIX B XUMHM IpPU HU3YUYECHUM BEIIECTB H
XUMHUYECKHUX SIBJICHUU (HabnroneHue, U3MEpEHUE, SKCIIEPUMEHT,
MOJIEJIUPOBAHUE), UCIIOJIb30BATh CUCTEMHBIC XUMHUYECKUE 3HAHUS JJIsI IPUHSITUS
peuleHrii B KOHKPETHBIX >KU3HECHHBIX CUTYAlUsX, CBA3AHHBIXC BELICCTBAMU U
WX NPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUUN COOIIOAATH MpaBUjla MOJb30BAHUS XUMUYECKOM
MocyJlIoil u JabopaTOpHBIM OOOPYJIOBaHHUEM, a TaK)Ke IpaBUJIa OOpalIeHUsI C
BEIIECTBAMH B COOTBETCTBHUHU C MHCTPYKIIUSIMH IO BBITIOJTHCHUIO J1a0OPaTOPHBIX
XMMHUYECKHUX OTTBITOB;

cOPMHUPOBAHHOCTh YMEHHM KPUTHUECKH AaHAIU3UPOBATH XUMHUYECKYIO

nH(pOpMaIIo, MTOJIy4aeMyo U3 pa3HbIix uctoyHukoB (CMMU, UHTepHeT u ap);

11 kiaace

HpeI{MeTHBIe PE3yJabTAaThl OCBOCHUS KypCa OTpaKaroT:

1

2)

c(hopMHUpPOBAHHOCTh MPEJICTABICHUN: O XUMHUYECKONW COCTaBIIAIOLIEH €CTECTBEHHO-
HaydyHOH KapTHUHBl MHpA, pOJIM XHMHUU B IIO3HAHWHU SBICHHUU IIpUpPOABI, B
(GopMUPOBAaHMU MBIIJICHUS] W KYJbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOMN
rPpaMOTHOCTH, HEOOXOJIMMOM ISl pelieHus MPaKTUUECKUX 3aJad M 3KOJIOTHMYECKHU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHON Cpene;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIE
MOHATHS (XUMHYECKHI DJIEMEHT, aTOM, U30TOI, S-, P-, d-3JIEKTPOHHBIE OPOUTAIH
aTOMOB,  HOH, MOJIEKYJIa, MOIJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTb,
3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJIEHMS, XUMHUYEecKas CBs3b (KOBaJICHTHas,
MOHHAas1, METAJUTMYECKasi, BOJIOPOJIHAS ), KpUCTAIUINYECKas PeIIETKa, TUITbI XUMHYECKUX
peaKkLnii, pacTBOp, IIEKTPOIUTHI, HEITIEKTPOJIUTHI, FJIEKTPOJIUTHUECKAs JUCCOLMALINS,
OKHCJIUTEb, BOCCTAaHOBUTENb, CKOPOCTh XUMHUUYECKOW pEaKIUHh, XUMHYECKOE
paBHOBECHE; TEOPUM M 3aKOHBl (TEOpUs DIEKTPOJIUTHYECKONM JHCCOIMALINH,
nepuoauueckuii 3akol Jl. 1. MenneneeBa, 3aKOH COXpaHEHHUsI MaccChl BEIIECTB, 3aKOH
COXpPAHEHMS U MPEBPAILECHHS SHEPTUU MPU XUMHUECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHHM, MHPOBO33PEHUYECKHE 3HaHMs, JIeKallle B OCHOBE
MMOHUMaHMS MPUYMHHOCTH U CUCTEMHOCTHM XMMHYECKHUX SIBIICHUH, (PaKTOJIOrnyecKue

CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOJNYUYCHUU U 0e30MacHOM HMCHOJIb30BaHUH



3)

4)

5)

6)

7)

8)

9)

BOXHEHIIINX HEOPraHWUYECKHX BEIIECTB B OBITY M MPAKTHUUYECKOM JESITEIbHOCTH
YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTEePHBIC IIPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIINE ITIOHATHS IPU
ONMCAaHUU HEOPraHMYECKHUX BEIIECTB U UX ITPEBpPaALLICHUM;

c(pOpPMHUPOBAHHOCTh YMEHUI HCHOJb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocTtaBiieHHs] (POpMyJTT BEIIECTB M ypaBHEHHMH XHUMHUYECKHX  PEaKIIU;
cucrteMatuueckyro HomeHknatypy (IUPAC)u tpuBuanbHbie HA3BaHUS OTACIbHBIX
HEOpraHM4YeCKUX BellecTB (yrapHbId Tra3, YIJIEKHMCHIBIA Ta3, aMMHakK, raméHas
W3BECTh, HeraméHasi U3BeCTh, ITUTHEBAasi COJA, UPUT U JIp );

c(OpMUPOBAHHOCTh YMEHUH OINPEEIsATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHX BJIEMEHTOB B COCIMHEHUAX Pa3JIMYHOIO COCTaBa; BHUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAsI, METaJJINYeCcKasi, BOJOPOJAHASI) B COEAUHECHUSIX; THUII
KPUCTAJUIMYECKON pPEHIETKH KOHKPETHOI'O BEIIECTBA (aTOMHAas, MOJIEKYJspHasi,
HOHHasl, METaJJIMYECKasl); XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUMH;

c(OpPMHUPOBAHHOCTh YMEHHUH YCTAHABJIMBATh IMPUHAJIEKHOCTh HEOPraHWYECKUX
BEIIECTB MO MX COCTaBYy K OMNpeAeNEHHOMY KJacCy/TpyIne COeAUHEHUU (MPOCThIe
BEIIIECTBA — METaJUJIbl U HEMETAJIJIbl, OKCUJIbI, OCHOBAaHUS, KUCIOTHI, aM(pOTEPHBIC
TUAPOKCHUIBI, COJIN);

cpOpMHUPOBAHHOCTh YMEHHUH pACKPBIBATh CMBICI Mepuoandyeckoro 3akona J{. W.
MeHneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIBHYIO U

MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEePHU30BaTh JIEKTPOHHOE CTPOSCHHE aTOMOB
XUMHYECKUX 251eMeHTOB 1—4 nepuonioB [lepuoanyeckoil cucTeMbl XUMHYECKUX
anemenToB JI M MenneneeBa, UCHONB3ys IOHSITHS «S-, P-, d-2JIEKTpOHHBIS
opbuta- JH», «IHEPTETUUYECKHE YPOBHU»; OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX IJIEMEHTOB M UX COEAMHEHUI M0 Mepuojam U
rpynnam lleppoanueckoi cuctemMbl XuMudeckux 3ineMeHToB . 1. Menneneesa;
c(hopMHPOBAHHOCT, YMEHUM XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHWYECKHX BEUIECTB  PA3JIMYHBIX KJIACCOB; IOJTBEPXKIATh
CYILLIECTBOBAHUE T'€HETUYECKOW CBS3U MEXIY HEOPraHMYECKMMH BEIIECTBAMHU C

IIOMOIIIBIO ypaBHCHHﬁ COOTBCTCTBYIOIINX XHUMHUYCCKUX peaKuHﬁ;

10) cOpMUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUH 10

pa3IM4YHBIM IIpU3HAKaM (YHUCJIY U COCTaBy pPEarupyrolinux BELIECTB, TEIJIOBOMY



11)

12)

13)

14)

15)

16)

17)

3¢hdeKTy peakiiuyv, U3MEHEHHIO CTEIIEHEH OKHCICHHS DJIEMEHTOB, OOpaTUMOCTH
pEaKIy, y4acTUIO KaTaju3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABJISATh YPABHECHUS PEAKIIUN PA3JIUUHBIX THUIIOB;
MOJHBIE W COKpalIEHHbIE YpaBHEHHUS peaklIUil HOHHOIO OOMEHa, Y4YHUThIBas
YCJOBHUSI, TIPU KOTOPBIX 3THU PEAKIMHU UAYT 10 KOHIIA;

cOpPMHUPOBAHHOCTh  YMCHHUH  TIPOBOJUTH  PEAKIHH,  MOJATBEPKIAIOIINC
KA4eCTBEHHBII COCTAaB pPa3JIMUHBIX HEOPraHUYECKUX BEIIECTB; paclo3HaBaTh
OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
BEIIIECTB;

chopmMupOBaHHOCTH yMEHUI pacKpbIBaTh CYILIHOCTD OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM IOCPEJACTBOM COCTAaBJIECHMUSI 3JIEKTPOHHOro OanaHca
ATUX PEaKIIU;

c(OpMUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBHCHMOCTH CKOPOCTU XHUMHUYECKOM
pEaKIUH OT PA3JIMYHBIX (PAKTOPOB; XapaKTeP CMEIICHHS XUMUYECKOTO PABHOBECHS
B 3aBUCHUMOCTHU OT BHeWIHero Bo3aeucTBus (npuHuun Jle [llarense);
c(hopMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh XMMUUYECKHUE MPOLECCHI, JIeKAIIUE B
OCHOBE TMPOMBIIIJICHHOTO TIOJYYE€HHUSI CEpHOW KHCJIOTBhI, aMMHakKa, a TaKxke
chopMHUPOBAHHOCTL  TPEICTABICHWH 00 OOmMMX HAy4YHBIX NPUHIOHNAX U
AKOJIOTHYECKHUX MPOOIeMax XUMHUUYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJINUTH BEIYMCIIEHUS C UCIIOJIB30BAHUEM MOHSITUS
«MaccoBasi JIOJisi BelIecTBa B pPacTBOpPe», OOBEMHBIX OTHOIICHUM Ta30B MpHU
XUMHUYECKUX PEaKIUsIX, MAacChl BEIIECTBA HJIM OOBbEMA Tra3oB II0 H3BECTHOMY
KOJIMUECTBY BEIIIECTBA, Macce WU OOBEMY OJHOrO U3 YYACTBYIOIIHX B PEAKIIUU
BEIIIECTB, TEIUIOBOro A (QeKra peakiui Ha OCHOBE 3aKOHOB COXPaHEHHUsI MacChl

BCHICCTB, ITPEBPAICHUS U COXPAHCHUS SHCPTHUU,

cpOpMHUPOBAHHOCTh, YMEHHUU CcOOJII0/1aTh IIpaBWJIa MOJIb30BaHUSA XUMHYECKOM
nocyaoM M J1abopaTopHbIM OOOpYJIOBAaHMEM, a TaK)Xe MpaBujlia OOpallleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIMSIMHU IO BBINIOJIHEHHUIO J1a00OPaTOPHBIX

XUMHNYCCKHUX OIIBITOB,

TeMaTnuyeckoe IJIAHMPOBAHUE

10 knace, 1 g B Hexemo, Bcero 34 u

Ne
n/

HaunmeHnoBanue Tembl KonnuectBo DnekTpoHHbIe (IU(PPOBLIE)
4acoB o0pa3oBaTenbHbIE PECYPCHI




Beenenue 1
1 | Teopus cTpoeHUsI OPraHUUECKHUX 2 bubnuotexa [JOK
COEIMHCHU I https://m.edso0.ru/7f41837c
2 | YrineBogopoabl 11 bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
3 | Kucnopoacoaeprxariie opraHu4ecKue 6 bu6nmoreka [IOK
COCJIMHCHUS https://m.edso0.ru/7f41837c
4 | OpraHn4ecKkue BEIecTBa KICTKH 3 bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
5 | A3zoTcoaepikaniue OpraHu4ecKue 4 bubmuorexa [JOK
COCJIMHCHUS https://m.edso0.ru/7f41837c
6 | [Homumepsr 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
7 | Pemenue 3xciepuMeHTaJIbHBIX 3314 110 3 bubmmoreka [IOK
OpPraHuYeCKON XUMHU https://m.edsoo.ru/7f41837c
8 | Pemenue 3a1a4 MOBBIIICHHOMN 3 bu6mmoreka [IOK
CIIO)KHOCTH https://m.edsoo.ru/7f41837c
Hroro 34
11 kaace, 2 4 B HeJle0, Bcero 68 u
Ne HanmenoBanue Temsl Kommnuectso OnexTpoHHbIe (LIHPPOBHIE)
/T 4acoB o0pa3oBaTeNbHbIE PECYPCHI
1 | XuUMHYECKHH SIIEMEHT 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
2 | XuMu4eckas CBSI3b U CTpPOEHHE 4 bu6nuorexa [IOK
BEIIECTBA https://m.edsoo.ru/7f41837c
3 | Heopranuueckast Xumus 19 bub6nuorexa [IOK
https://m.edsoo.ru/7f41837c
4 | XuMHYeCcKHe peakluu 14 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837c
5 | Pacuersl mo xumuueckuMm GpopMyiiaM u 28 bubnuorexa [JOK
ypaBHEHHSIM PEeaKIIUi https://m.edsoo.ru/7f41837c
Htoro 68
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