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[TOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma mo dakynpraTuBHOMY Kypcy «lloaroroka k EI'D mo xummumy»
Ha ypOBHE cpenHero oduiero oOpazoBaHus pa3paboTana Ha ocHoBe dDexepalbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoii depepaunny», TpeOoBaHMA K
pe3ynbTaTaM oOcBOeHUs (emepanbHO 00pa30BaTENBHOM MPOTPAMMBI  CPEIHETO  OOIIEro
oopazoBanust (D®OIlI COO), mnpeacraBieHHsix B  DenepasbHOM  TroCyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpenmMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit denepainuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Hesab ¢pakyJbTATUBHOIO Kypca: CUCTEMAaTU3UPOBAaTh U O0OOIUTh 3HAHUS y4YallUXCs 10
00111el 1 HEOPTraHUYECKON XUMUHU.

3agaun:

1) nponomkuTh HOPMHUPOBAHKE 3HAHUI yJalMXCs 10 OOIIEH 1 HEOPraHMUECKON XMMUHU;

2) mpomoKUTh (HOPMUPOBaHHE HA KOHKPETHOM Yy4YeOHOM Marepuaje yMCHHI:
CpaBHMBaTh, aHAJIM3UPOBATh, CONOCTABJIATH, BBIWICHATH CYIIECTBEHHOE, CBA3HO, I'PAaMOTHO U
JI0Ka3aTeIbHO U3J1arath yueOHbIN MaTepua;

3) pabortasi Haj pa3BUTHEM HWHTCIUICKTYaJlbHbBIX, II03HABATEILHBIX M TBOPYECKUX
crocoOHoCTeH, chOpMHUPOBATh y yYaIlUXCsl YHUBEPCATIbHbIE YUeOHbIE IeHCTBUS;

4) pa3BHUTH MO3HABATEIILHBII HHTEPEC K M3YUCHHIO XUMUH

5) moMo4Yb yJarmumcsi B 0CO3HAaHHOM BBIOOpE TpodeccHu.

Pabouass mporpamma (¢akynapTaTHBa TO XHMHH Ui CpPeAHEro oOmmero ooOpazoBaHUs
cocTaBlieHa M3 pacuéTa 4acoB, yKa3aHHBIX B yueOHoM miaHe 11 kiacca — 1 gac B Hegento (34
yaca B TOJI).

COJEPXAHUE KYPCA

Teopernueckre ocHOBbI XxuMuu (19 yaca)

Crpoenue aroma. M3oronsl. CoBpeMEHHBIE ITPENCTABIEHNS O CTPOCHUHU aToma. [[BrmxkeHue
AJIEKTpOHa B aToMe. AToMHasi opouTaib. KBaHTOBBIE uncia: riaBHOE, OpOUTAIbHOE, MATHUTHOE,
cnuHoBoe. [IpuHIMNBI pacnpeneneHuss DJJIEKTPOHOB IO DHEPrETHMYECKUM YPOBHAM U
nonypoBHsAM: mnpuHuun Ilaynu, nOpuHIMI MHUHMManbHOM »Hepruu. I[loHsATHE «M30TONBI.
PagnoaktuBHOCTE. [lOHATHE O MpEBPALEHNN XUMHUECKHUX 3J1€MEHTOB. CTPOEHUE IEKTPOHHBIX
000JI04eK aTOMOB DJIEMEHTOB MEPBBIX YETHIPEX MEPHOJMOB: S-, P- U U-31eMEHTBI. DJIEKTPOHHAS
KoHpurypauus aroma. OCHOBHOE M BO30YXJEeHHOE cocTossHHE aToMOB. IlocienoBarenbHOCTD
3aM0JIHEHUS AJIEKTPOHHBIX 0000uek B atomax. [IpaBuio B. M. KneukoBckoro. Pacnipenenenue
3NIeKTpOHOB 10 opOuTansam. [Ipasuna XyHna. DneKTpoHHbIE U Tpaduueckue GopMyJibl aTOMOB
AJIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COEIUHEHHH IO mepuojiaM u
rpynnam. CBoifcTBa XMMHMYECKMX 3yeMeHTOB. Kiaccupukanuss XHMHYECKUX 3JIEMEHTOB.
Ilepnonnueckuil 3aKOH U NEpUOANYECKasl CUCTEMa XUMHUYecKuX aiemeHToB [[. 1. Menneneesa.
PU3NYECKUI CMBICII HOMEPA IIEPUO/IA U TPYIIIHI.

OOmiass xapakTepucTuka MeTauioB maBHbIX noxarpynmd |-l rpynn B cBsiz3u ¢ ux
MIOJIO)KEHHEM B NEPUOAMUYECKON cucTeMe XuMmudeckux aneMmeHToB JI.MI. Menneneesa
U 0OCOOEHHOCTSIMHU CTPOEHHUS UX aTOMOB.

CemelicTBa 2J1EMEHTOB (Ha IpUMEpax MIEIOYHBIX METAJUIOB, FAJIOT€HOB, MHEPTHBIX I'a30B).
XapakTepucTuKa XMMUYECKUX CBOWCTB 3JIEMEHTOB IJIABHBIX MOJATPYNN M MEPUOAMYHOCTH HX
WU3MEHEHHS B CBETE DJJIEKTPOHHOIO CTPOEHUS aToMa. OJEMEHTBI, COEIMHEHUS KOTOPBIX
nposBIsAOT aMdoTepHble cBoWcTBAa. OTHOCUTENbHAS 3JIEKTPOOTPULATENBHOCTh 3JEMEHTOB.




OO0mmast xapakTepuCcTHUKa dJIEMEHTa Ha OCHOBE €ro MOJOXKEHUs B nepuoandeckoit cucreme [1. U.
Meuneneesna.

XapakTepuCcTUKa INEPEXOJHBIX JJIEMEHTOB — MEIW, LUHKa, XpoMa, XKeje3a M0 HX
IIOJIOKCHUIO B IEPUOAUYECKOM cHucTeMe xumudeckux diemeHtoB .M. Menneneesa u
OCOOEHHOCTSIM CTPOEHMSI UX aTOMOB.

OO6mast xapakTepucTHKa HeMeTauioB TiaBHbIX moarpymi IV-VII rpynn B cBsizu ¢ ux
IIOJIOKEHUEM B IIEPUOJMYECKON cucTeMe Xxumudeckux onemeHtoB .M. Menneneesa
U OCOOCHHOCTSIMU CTPOEHUS UX aTOMOB.

KoBasnenTHass XuMudeckass CBs3b, €€ DPAa3HOBUJAHOCTH M MEXaHU3MBbl 00pa30BaHUS.
XapakTepUCTUKN KOBAJCHTHOM CBA3M (IIOJAPHOCTb M SHeprust cBs3u). loHHas CBs3b.
Meramumueckas cBsi3b. BonopoaHas cBs3b.

Banentnsle asekTpoHsl. BaneHTHOCTh. BajeHTHBIE BO3MOKHOCTH aTOMOB. XHUMHYECKAs
cBsi3b aToMoB. KoBaneHTHas CBsi3b M MexaHu3M e€ oOpasoBanus. [lomsipHas u HemonsipHas
KOBaJICHTHAsA CcBA3b. CBOWCTBA KOBAJICHTHOM CBsI3U. MIOHHAsI CBsI3b M MEXaHU3M €€ 00pa30BaHuUs.
CBoiictTBa HMOHOB. Meramnuyeckass cBs3b. BoJopoaHas CBA3b: MEXKMOJEKYJSIpHAs U
BHYTPUMOJIEKYJISIPHAS.

DneKTpOOTpULATENIbHOCT. CTENEHb OKUCIEHUS U BaJICHTHOCTh XUMUYECKUX JIEMEHTOB.

BemiectBa MOJEKYJISPHOTO W HEMOJIEKYJSIDHOTO CTpO€HHMs. Tull KpHCTaUIMYECKOU
pemieTky. 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTAaBA U CTPOECHHUSI.

BnusiHue TMIa XMMHYECKOH CBSI3M HAa CBOMCTBA XMMHYECKOIO COEJUHEHMUS.

Knaccupukamuss XMMHYECKHX pEaKIWid B HEOPraHWMYECKOW M OPraHMYeCKOW XUMHH.
Tennosoil 3¢ ekt xumuueckoit peakuuu. TepMoxuMHUYecKre ypaBHEHHUS.

DHepreTuka XMMHUYECKUX MpeBpalieHuil. JHTanbnus. 3akoH ['ecca. DHTponus.. Pemenue
pacu€THBIX 3a7a4 10 TEPMOXUMHUYECKUM YPaBHEHUSIM.

CKOpOCTh peakiuu, e 3aBUCUMOCTh OT Pa3IMYHbBIX (DaKTOPOB.

3akoH JeicTByromux macc. Koncranra ckopoctu xumuueckoi peakuuu. Ilpasuno Bant-
lodda. Karamus. Dueprus akruBanuu. [ OMOTCHHBIN 1 TeTEPOTEHHBIN KaTaln3, UX MEXaHU3MEI.
3HaueHue KaTalln3a B IPUPOAC U TEXHUKE. Pelienne pacu€THbIX 3a/1a4 Ha BBIYUCICHUE CKOPOCTH
XUMHUYECKON pPEeaKIMH 10 KHHETUYECKOMY YPaBHEHHUIO.

OOparuMble M HeoOpaTHMble XHUMHYECKHE pPEaKIHMU. XUMHUECKOEe paBHOBECHE.
CwMmelnieHne XMMHUYECKOTO pPaBHOBECHUS MMOJ JIEHCTBUEM pa3inyHbIX (akrtopoB. [Ipuninun Jle
[Tarensbe.

DNEeKTPOIUTUYECKAss IUCCOLMAIUS JJIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHBIE U
cJ1abble SJIEKTPONIUTHL. DIEKTPOIUTHUECKAs AUCCOLMAIMS B pPacTBOpax U paciuiaBax. Posib BoJb
B IIpolecce JJIeKTpoiauTHYeckoil nuccoumanuu. Crenenb auccouuanuu. KoHcranTa
qucconpanuy. XHMMHYECKHME CBOMCTBA KHCIOT, COJEM M OCHOBAaHMH B CBETE TEOpUU
AIIEKTPOJINTUYECKOW Juccounanuu. PactBopel. Peakiuu uonHoro obmena. CocraBieHue
MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUI.

I'upponus comeii. Cpena BOAHBIX PACTBOPOB: Kucias, HEHTpanbHas, IeI0YHasl.
CocraBieHne ypaBHEHUH peaklMii ruipoaunsa coyeil. OnpeneneHue cpeabl pacTBopa

Peakuuu oKuCIUTEIbHO-BOCCTAHOBUTENbHBIE. KOppo3us MeTamioB M CroCOOBl 3alUTHI.
CocraBnenue ypaBHeHuii OBP: meron snekrpoHHOro 6ajnaHca M METOJl MOJypeakuuid (MOHHO-
anekTpoHHbI Meron). Kiaccupukauus OBP: mexmonexkynsipHble, BHYTPUMOJEKYJSPHBIE,
JUCTIPOTIOPIIMOHUPOBAHUA  (CAMOOKHUCIIEHHUS, CaMOBOCCTaHOBJEHHUs). BoccranoBurenun u
okuciautenu. BnusHue Ha xapaktep OBP kKOHIEHTpanum BemecTB, Cpeibl pacTBOpa, CHIIBI
OKHUCJIUTENS U BOCCTAHOBUTEJS, TEMIIEPATYPHI.

Heopranunueckas xumus (8 yacoB)

Knaccugukanuss HeopraHMYeCKHUX BELIECTB, MX TIeHEeTHYecKas cBA3b. HomeHkiaTypa,
KJIacCU(pUKaLMs, XUMHUYECKHE CBOWCTBA U CIIOCOOBI MOTYYEHHS IPOCTHIX BEUIECTB - METAIOB U
HEMETAJIJIOB, CJIOXKHBIX BELIECTB - OKCHJIOB, KHCIOT, COJIeH M OcCHOBaHWMH. KoMriekcHbie
coenuHeHus. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMHU IO TEME.




Knaccudukanus Heopranuueckux BemiecTB. HomeHkiaTypa HEOPraHMYECKHX BEIECTB
(TpuBHAJIbHAS ¥ MEXKITYHAPOIHAS).

XapakTepHble XMMHMYECKHE CBOICTBA HPOCTBIX BELIECTB-METAUIOB:  IIEJIOYHBIX,
LIEJIOYHO3EMENBHBIX, ATFOMUHUS, IEPEXOAHBIX METAJIOB - ME, IMHKA, XpOMa, KeJle3a.

XapakTepHble XHMHUYECKHME CBOMCTBA MPOCTHIX BEIECTB-HEMETAIJIOB: BOJOPOJA,
rajloreHOB, KUCIIOpOJia, Cepbl, a30Ta, pochopa, yriaepoia, KpeMHHUSL.

XapakTepHble XUMHYECKHE CBOMCTBA OKCU/IOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XapakTepHble XUMUUYECKUE CBOMCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCHUIOB.

XapakTepHbIE XMMUYECKUE CBOMCTBA KHUCIIOT.

XapakTepHbIE XUMUYECKHE CBOMCTBA COJIEH: CPEAHMX, KUCIIBIX, OCHOBHBIX; KOMIIJICKCHBIX
(Ha mpUMepe COEMHEHUH aTlOMUHUS U LIMHKA).

B3anMocBA3b pa3InyHbIX KJIACCOB HEOPraHUYECKUX BEILECTB.

Opragnueckas xumus (749acosB)

Knaccugukanus opraHMueckux BeELIECTB, MX TIeHeTHdYeckass cBs3b. HomeHkiaTypa,
KJaccu(uKanus, XUMHUYECKHE CBOWCTBA M CIIOCOOBI MOJNYYEHHS OPraHMYECKUX BEILIECTB.
NmenHnble peakuuu. Pabora ¢ TpeHUPOBOUHBIMU TECTAMHU IO TEME.

Teopust cTpoeHHs] OPraHUYECKUX COEIMHEHUI: TOMOJIOTUS U H30Mepusl (CTpyKTypHasl U
IpOCTpaHCTBEHHas1). B3aumMHoe BIMsHUE aTOMOB B MOJIEKYJIaX.

Tunsl cBA3eil B MOJeKyJax OopraHu4eckux BeulecTB. ['MOpuau3amus aToMHbIX opouTaneit
yraepoaa. Pagukan. @yHKIMOHaNbHAas rpynna.

Knaccudukamuss opraHmueckux BemecTB. HOMEHKIaTypa OpPraHMYecKHX BEIIeCTB
(TpuBHaJIbHAsT M MEXAyHApoJHas). XapaKTepHbIe XHMHUYECKHE CBOMCTBA YIJIEBOJOPOJIOB:
QIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, JIMEHOB, aJIKWHOB, APOMATHUECKUX YTIIEBOIOPOI0B (OeH3011a
U TOJyoJia). XapaKTepHble XMMUYECKHE CBOMCTBA Mpe/ebHBIX OHOATOMHBIX 1 MHOTOaTOMHBIX
cnupToB; (heHoma. XapaKkTepHble XUMHUUECKUE CBOIMCTBA allbACTHIOB, MPEACIbHBIX KapOOHOBBIX
KHUCJIOT, CJHOXHBIX 3(QHUpPOB. XapaKTepHbIC XHWMHYECKHE CBOHCTBA  a30TCOIEPIKALIMX
OpraHMYECKUX COCAUHEHUN: aMUHOB U aMUHOKUCIIOT.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbBI 110 XHMMHUU HA
HbA30BOM YPOBHE CPEJIJHEI'O OBILEI'O ObPA30BAHUMA

JIN4YHOCTHBIE pe3yJIbTaThl

B cooTBeTcTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3ysbTaTOB OCBOEHUS (DaKylIbTaTUBHOIO Kypca Ha YpPOBHE CpEIHEro o0Iero odpa3zoBaHM
BBIJICJICHBI CIIENYIOLINE COCTABIAIOLINE:

" OCO3HAHUE OOYYAIOIIUMHUCS POCCHUMCKON TPaKTaHCKON HJACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEIILHOCTH Y CAMOOIIPENIEIICHHUIO;

* HaJTM4YKEe MOTHBALMU K 00yUYEHHUIO;

® [[eJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOeXkKIEHUH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUHU;

" TOTOBHOCTh M CIIOCOOHOCTH OOy4aroluXCsl pyKOBOJCTBOBATbCS B CBOEH NEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, IPUCYIIMMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3oBaHus;

" HAIUYUE MPABOCO3HAHMS SKOJOTHYECKOW KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIHU U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS (PAKyIbTaTUBHOIO Kypca JOCTUTalOTCs B €IUHCTBE
yuyeOHOIl M BOCIUTATEIBHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHICKOTO
rpaXXAaHCKOro O0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAMHU M TIpaBUJIAMU TOBEACHUS,



CIOCOOCTBYIOLIMMH IPOLIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPAaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YJarOIIUXCS.

JIndHOCTHBIE  pe3ynabTaThl  OCBOCHHS  (DaKyJIbTATHBHOIO  Kypca  OTPAXKArOT
c(OpMUPOBAHHOCTH OIBITA IMO3HABATEIHHOW U MPAKTUYECKON JESATENbHOCTH 00YYarOIIUXCS MO
peaM3aluy NPUHSITHIX B O0LIECTBE LIEHHOCTE, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

v’ 0CO3HAHUS 00YYAIOIIUMHUCH CBOUX KOHCTUTYLMOHHBIX IIPAB M 00A3aHHOCTEH, YBAKEHUS
K 3aKOHY U MPaBOMOPSIKY;

v/ IIPEJICTABICHUS O COIMAIBHBIX HOPMax M MPaBHIaX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

v TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATENBLHOCTH IIPH CO3JaHMH Y4EOHBIX
IPOEKTOB, pELICHUU Yy4eOHBIX U T[IO3HABATENbHBIX 3aJ]]a4, BBIIOJHEHUU XUMHYECKHX
9KCIIEPUMEHTOB;

v/ CIIOCOOHOCTH IMOHUMATh W INPHMHUMATh MOTHMBBLI, HAMEPEHHS, JIOTHKY M apryMEHTHI
JIPYTHUX TIPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOU JIEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

" [JEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE€YeCTBEHHOU
XUMUH;

" YBOXKEHHUS K MPOIECCY TBOPUECTBA B OOJIACTH TEOPUU W IMPAKTUYCCKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3yNbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

"HHTEpeca M TII03HABATEIBHBIX MOTHBOB B TIOJYyYECHUU | TOCICIYIOIIEM aHaIHu3e
uH(GOPMAIIUHU O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

v/ HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEICHHUS;

v/ CIIOCOGHOCTH OLIEHUBATh CHUTYallUW, CBA3AHHBIE C XMMHYECKUMH SBJICHHIMH, U
MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI W
[IEHHOCTH;

v/ TOTOBHOCTH OILIEHHBATh CBOE TOBEJEHHE M IMOCTYIKH CBOMX TOBApHIIEH C TMO3UIIUIA
HPABCTBCHHBIX M MTPABOBBIX HOPM M OCO3HAHHWE TIOCIICICTBUN ITHX MOCTYITKOB,;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

" TOHMMaHHUs IIEHHOCTEH 370poBOro u Oe3omacHoro oOpasza KH3HU, HEOOXOIMMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

= coOJI0IeHNsT TIpaBuiI Oe30macHOro oOpaIeHusl ¢ BelecTBaMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOU JIEATEIIHBHOCTH;

" JOHMMAaHHUs [EHHOCTU TMPaBWJI HWHIUBUAYAIBHOTO W KOJUJIEKTUBHOTO O€30MacHOTO
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

" OCO3HAHUS IOCJICJICTBUH W HENPHUATHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS AITKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

v/ KOMMYHHKATHBHON KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEN0BATENLCKOM IEATEIBHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;

v/ YCTAaHOBKM Ha AKTHBHOE YYacTHE€ B PENIEHHH MPAKTHUECKMX 3a7ad COLHAIbHOM
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

v’ MHTEpeca K NPAKTHYECKOMY M3YYEHHUIO MPO(eCccruil pa3saMyHOro poja, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHU 110 XUMUU;

v’ yBaXKEHUS K TPYY, JIFOISIM TPyJda U pe3yabTaTaM TPYIOBOU JEATEIBHOCTH;



v TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHAWBHIYaIbHON TPAaEcKTOPHUH OOpa30BaHMS,
Oyaymeit mpodeccun U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 001IeCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

" HKOJIOTUYECKH 11€JIeCO00Pa3HOr0 OTHOUICHUSI K PUPOJIE, KAaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

* IOHUMAaHUs IJI00aTBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHUS SKOHOMUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUANIBHOMN Cpebl;

" 0CO3HaHUs HEOOXOJUMOCTH UCIOIB30BaHUS JOCTIKEHUN XUMUH ISl pELISHHS BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

" aKTUBHOI'O HENPUATUS ACUCTBUMN, NPUHOCSIINUX BPEI OKpYKalolled INpUPOIHOMN cpene,
YMEHHsI MPOTHO3UPOBATHh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

" HUIMYUS PA3BUTOrO SKOJIOIMUYECKOIO MBILIUIEHMS], SKOJIOIMYECKON KYJIBTYphI, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA

v cHOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHU;

v’ NIOHMMaHUs CHeNU(PUKA XUMUH KaK HAayKH, OCO3HAHUS €€ poju B (OPMHPOBAHUH
PalMOHAJILHOTO HAYYHOTO MBILUIEHHS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHUS 00 OKpykKaroIleM
MHUpE KaKk O €AMHCTBE IPHUPOJbI U YEJIOBEKa, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpodiieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

v’ yOeXKIEHHOCTH B 0CO0O# 3HAYMMOCTH XHMHH JUISI COBPEMECHHOM HUBWJIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXHOW pPOJIM B CO3AaHWU HOBOHM 0a3bl MaTepUabHOM
KYJBTYPHI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBI,
00eCreyeHN! YCIIOBHM YCIIEIIHOro TPy/la U SKOJIOTUYECKH KOM(POPTHOM JKU3HH KaXJI0TO YJIeHa
00I11eCTBA;

v/ €CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TIOHHMAHHUs CYIIHOCTH METOJOB IO3HAHWSI,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHUsI Jie1aTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS JTaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

v/ CIIOCOOHOCTH CaMOCTOATEIBHO HCIOAb30BaTh XWMHUYECKME 3HAHUS JUIS  PELICHUS
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHSIX;

v/ MHTepeca K TIO3HAHUIO U UCCIIEI0BATENILCKON JIEITETbHOCTH;

v/ TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO U CaMOOOPAa30BaHMIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C KM3HEHHBIMU
MOTPEOHOCTAMU;

v/ uHTEpeca K OCOOEHHOCTSIM TpyJa B pasIMYHBIX cdepax MpodecCHOHATBHOM
JESITENIbHOCTH.

MertanpeameTHbie pe3yJibTaThl
MeranpenmeTHble pe3yabTaThl OCBOSHUS (DaKyIbTaTUBHOTO Kypca Ha ypOBHE CpPEIHETO
0011ero 00pa3oBaHuUs BKIIOYAIOT:



3HaYyuMble U1l (POPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIIMXCS MEXIUCHUIUTMHAPHBIE
(MeXmpenMeTHbIE) 00LIeHayUHbIE TIOHATHS, OTPAXKAIOIIE LEJTIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crnienru UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEprusi, SIBJICHHE, MPOLECC, cUCTeMa, Hay4YHbIH (DaKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHBbIE,  KOMMYHHKATHUBHBIC,
peryisaTuBHbBIE), oOecneunBaonie (GOpMUpOBaHHE (PYHKIMOHAIBHOM T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYarOIIUXCs;

CIIOCOOHOCTh ~ OOYyHarolUXCsl  KCIOJb30BaTh  OCBOCHHBIC  MEXKAUCIHMILTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOM U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMU y4e€OHBIMU
MO03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

Osnadenue yHugepcaibHoIMu y4eOHbIMU NOZHABAM ENbHBIMU 0CUICHBUAMU:

1) 6a3oBble JIOTHYecKHe NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aAKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNATh ENU ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIHHOCTH C MMOCTABJICHHBIMHU IEIISIMU;

UCIIONIb30BaTh MPU OCBOCHUM 3HAHWNA TPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHABIMBAThb WX B3aHMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (PAKTOB U SBJICHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBIMBATh TPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PpACCYXKICHHUS (MHIYKTHUBHBIC, JAECIyKTHUBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PacCMaTPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHATHh B Ipoliecce MO3HAaHUs, UCTOIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIeNH, TPeoOpa30BbIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, YpaBHEHHE XHMHYECKOH pEakIud — TpU pPEmeHHH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/1a4, MPUMEHSITh HAa3BaHHBIC MOJEIBHBIC NPEICTaBICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XUMHUECKUX PEaKIIUM.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOPMYyTUPOBAaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITEIFHOTO IUJIAHWPOBAHUS M TIPOBENEHHS YYCHHYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JTIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeI0BaTeNIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/IOB MO3HAHMS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B pA3IMYHBIX HCTOYHMKAX WHPOpPMANWU (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble mocodus, pecypcel VHTepHeTa),



aHAM3UpPOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpPM MpPENCTABICHUS, KPUTHUECKU
OLIGHUBATh €€ IOCTOBEPHOCTh ¥ HEITPOTHBOPEUYMBOCTH;

dopMynupoBaTh 3ampoChl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpOopMaLnu, HeOOXOAUMOM Ui BBINOJIHEHHsI yU€OHbIX 3a7au OIPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BaHHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY NIpeAcTaBieHuss HHPopMaUu (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMEeTHbIe ((U3NUEeCKHue M MaTeMaTHYeCKUe) 3HAKUu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIAHOCTH.

Ognadenue ynugepcanbHblMu KOMMYHUKAMUBHBIMU OCIICINGUAMU:

3aaBaTh BOIPOCHI 10 CYILECTBY OOCYXAaeMOi TEMBbI B XOJ€ AHAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C IpPE3CHTAled pe3yJbTaTOB MO3HABATEIBHOM AEATEIbHOCTH, HMOIYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro mpoekta M (OpMyIMpPOBaTh BBIBOJBI 10 pPE3yJibTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUN TyTEM COTIaCOBaHMs MO3ULMIA B X0/1€ 00CYXIeHUs U 00MEHa MHEHUSIMU.

Ognadenue ynugepcanbHolMu pezyiamueHbIMU 0eUCMEUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESTEIHHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii aropuT™M JIeHCTBUN NpU BBIIOJHEHUH Y4EOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee A3P(PEKTUBHBIN CIIOCOO UX PELIEHUs C yYETOM MOIyYEHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOLIEHKHU.

IIpeaMeTHbIE pe3ybTaThI

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHudeckas XUMHs»
OTPAXKAIOT:

® COPMUPOBAHHOCTh TPEACTABICHUI: O XHUMHYECKOM COCTaBIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJABTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOM T'PaMOTHOCTH, HEOOXOIUMOW st
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 06OCHOBaHHOFO OTHOIICHHUA K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

® BJIAJICHUE CHUCTEMOM XHUMHUYECKHUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIOJIAralolIne
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIN ATOMOB, UOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HOHHasi, MCTAJINYCCKad, BOHOpO)IHaH),
KpUCTAJUIMYECKasi  peIIETKAa, TUIIBI XMMHYECKMX  PEaKkUHUWd, pPacTBOp,  SJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs] JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolanuu, nepuoaudyeckuii 3akoH J[. WM. MeHnngeneeBa, 3akoH
COXpPAaHCHHUA MACChl BCIICCTB, 3aKOH COXpPaHCHHA W HNPCBpaAlICHUSA JSHCPIruru MIpu XUMHUUYCCKHUX



pEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKallMe B OCHOBE IIOHMMAHHUA TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(aKTOJIOTHUECKUE CBEJCHHS O CBOWCTBAX, COCTaBE, MOJYYEHUH M 0€301MacCHOM HCIOJIb30BAHUU
BO)XKHEHIINX HEOPIaHWYECKUX BELECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEI0BEKa,;

¢ c(hOpMUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEPHbIC IPU3HAKY MTOHATUH, YCTAaHABINBATh
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME IMOHATHS IIPU ONMCAHUU HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

¢ c(hOPMUPOBAHHOCTh YMEHHUM HCIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY JUISl COCTaBIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaiibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEINECTB (YrapHbIid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
Jpyrue);

¢ c(OOPMUPOBAHHOCTb YMEHUH ONpPENENATh BAJEHTHOCTb U  CTENEHb OKUCIECHUS
XUMHYECKHX DJJIEMEHTOB B COCAMHECHMAX PA3JIMYHOIO COCTAaBa, BHUJ XMMHUYECKOH CBS3U
(koBaneHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOJHAS) B COCAMHEHHSX, THII KPHUCTAJUIMYCCKON
peIIETKN KOHKPETHOT'O BELIECTBA (aTOMHAas!, MOJIEKYJIIpHasi, MOHHAsl, METAJUINYECKas ), XapaKTep
Cpelibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCIUHEHUM;

¢ c(hOpMUPOBAHHOCTHh YMEHUH YCTaHABIMBATH IPHHAJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

¢ c(hOPMUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBbICI Iepuoauyeckoro 3akoHa J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

¢ chOPMHUPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenneneeBa, UCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPrEeTUYCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX dieMeHToB /1. M.
Menneneena;

e chopMHpPOBAaHHOCT, YMEHUN XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, MOJATBEPXKJIATh CYIIECTBOBaHHUE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

¢ c(hOPMUPOBAHHOCTh YMEHUS KIACCUPUIMPOBATH XUMHUYECKHUE PEAKIUU 0 Pa3IMYHbIM
npu3HakaM (YHCIy M COCTaBy pEarupymrolIruxX BEHIECTB, TEIIOBOMY 3G(dEKTy peakiuu,
M3MEHEHHUIO CTENIEHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PeaKkIuy, YIaCTUIO KaTalu3aTopa);

¢ chopMHPOBAHHOCTH YMEHUI COCTABIISATh YPABHEHUS PEAKIIMH Pa3IMUHbIX THUIIOB, ITOJIHbIE
U COKpAallEHHbIE YpaBHEHUS peaklnii HMOHHOIO OOMEHa, yUMThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuyu UayT 10 KOHLA;

e chopMHpPOBAaHHOCT, YMEHMH TNPOBOIUTH PpEAKLMHU, MOJITBEP)KIAIONINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pACHO3HABaThb ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPax HEOPraHUUYECKUX BEILECTB;

¢ c(hOpMUPOBAHHOCTh YMEHUI PACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIMii;

¢ c(hOPMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKIIUU OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTBus (mpunuun Jle [larense);



e chopMHPOBAaHHOCT, YMEHUN XapakTepU30BaTh XMMHUYECKHE TIPOIIECCHI, JICKAIINe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUs CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
HpGI[CTaBJ'IeHI/If/'I 06 06H_[I/IX HAaYYHBIX MNPHHIOHIIAX W 3KOJIOT'MYCCKUX HpO6JIeMaX XUMHNYCCKOT'O
MIPOU3BO/JICTBA;

.C(bOpMI/IpOBaHHOCTB YMGHI/If/’I INPOBOAUTL BBIYUCJICHHUA C HUCIOJIb30BAHUCM IIOHATUA
«MaccoBasi IO BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHONIEHUH Ta30B MPU XUMHYECKHX
peaxusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOLIUMX B PEAKIMH BELIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALICHUS H COXPAHEHHS SHEPTUU;

¢ chopMHpPOBAaHHOCTH YMEHUN COOIOAATH MPABUJIA MOJIH30BAHUS XUMUUYECKOU MOCYI0H U
1ab0paToOpHEIM 000pYIOBaHUEM, a TAKXKE TMPaBUiIa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIIIOJIHCHUIO JIa60paTOpHLIX XUMHNYCCKUX OIIbITOB,

.C(bOpMI/IpOBaHHOCTB yMeHI/IfI IJIAaHUPOBATh W BBIIIOJIHATH XUMHWYECKHUU OKCIICPUMCHT
(paznmokeHue TNEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIEHUE CpPeJbl
pPacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iIMYHbIX (aKTOPOB
Ha CKOpPOCTb XUMHUYECKOU pakuuu, pCakuuu HOHHOI'O O6MeHa, KauCCTBCHHBIC PCAKIIMMU Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE YKCIICPUMEHTATBHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHKHU
0e30MacHOCTH MpU 0OpaIlIeHU! C BEIIECTBAMH U J1a0OpaTOPHBIM 000pYyI0BAaHUEM, MPEACTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (hopMe 3almucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii ¥ GOopMYyIUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

¢ chopMHPOBAaHHOCTh YMEHUN KPUTUYECKU aHAJIM3UPOBATh XMMHUYECKYIO HH(OpMaIHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHET U
APYTHX);

e chopMHpPOBAaHHOCT, YMEHUW COOJIFO/IaTh TIPaBHJA DSKOJOTHYECKH IEIeCO00pa3HOro
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karolle MPUPOAHON cpeibl, 0OCO3HABaTh OMACHOCTh BO3CHCTBHS Ha >KMBBIE OPTaHU3MBI
OTpeIeNIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [1JIK, mosicHATh Ha mpuMepax crocoObl
YMCHBUICHUA U MTPEAOTBpAICHUA UX BPECAHOT'O BO3Z[€I\/'ICTBI/I$I Ha OpraHu3M 4€JIOBCKaA,

® JJIA O6y‘-IaIOHII/IXC$I C OIrpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBBA: YMCHUC NPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHA BEIIECTB U XUMHUYCCKUX HBHGHHﬁ;

eIl CIENBbIX M CIA0OBUIANINX OOYYaIOMIUXCs: YMEHHE HCIOJb30BaTh pelbedHo-
TOUEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins ans 3anucu xuMmudeckux GopmyiL.

IlIpeomemmnoie pe3ynomamaol océoenusn Kypca «Opeanuueckan Xumusy) ompaicarom:

* c(OOPMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOW COCTABJISIIOIIEH E€CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XMMHUU B IO3HAHUHU SIBICHUU NpPUPOIbI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJAbTYpPHl JMYHOCTHU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM MAJis
pelleHusT TPAaKTHUYECKUX 3adad M HKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JIOPOBBIO U TIPUPOJTHOM Cpelie;

® BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAsT Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIA  CKEleT,
GyHKIHMOHATBHAS TPYIINa, PaJuKan, W30MEpHsi, WU30MEpPbl, TOMOJOTUYECKUA Psa, TOMOJIOTH,
YTIICBOIOPOBI, KHCIOPO M a30TCOJIEPIKAIINEe COCTUHEHUS, MOHOMEp, TIOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUIECKIX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,



CUMBOJIMYECKUHN SI3bIK XMMHUU; MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAIIUEe B OCHOBE MOHHUMAaHUS
MPUYUHHOCTYA M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKO JIeATEIbHOCTH YEI0BEKa,

* chOpMUPOBAHHOCTH YMEHUH BBISBIISITh XapaKTepHbIC IPU3HAKU MTOHATHI, yCTaHABIUBAThH
WX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHSATHUS IIPHU OMIMCAHUH COCTaBa, CTPOSHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

* chOpPMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XUMUYECKYI0 CUMBOJHMKY JUISl COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpMYTl OPraHUYECKUX BEILECTB
¥ YpaBHCHUH XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHMYECKUX BEIICCTB
JUTSL WJUTFOCTPAITUN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

* chOPMUPOBAHHOCTh ~ yYMEHUW  YCTaHABIMBATh  NPUHAUICKHOCTh  HM3YyYEHHBIX
OpraHMYECKHUX BEHIECTB MO KX COCTaBy M CTPOEHHUIO K OIpeneiaEHHOMY Kiaccy/Tpymme
COCMHEHUI (yrieBomopopsl, KHCIIOPOJ u a30TcoIeprKaIne COCMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCTMHEHNS), 1aBaTh UM Ha3BaHUA 110 CUCTEMATUYECKOH HOMEHKJIAType
(IUPAC), a Takke NPHBOAWTH TPHUBHAJBHBIC HA3BAHUS OTIACIBHBIX OPraHHYECKUX BEIICCTB
(oTUJeH, TpONWIEH, AaleTUJIeH, JSTUJICHIJINKONb, TIuUepuH, Qenon, Qopmanpaerun,
aleTaNbleru]l, MypaBbUHAs KUCIIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAs KHCIIOTA, CTeapWHOBAS
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IIeJUTI0JI03a, TJIUIIHH);

* chOpPMUPOBAHHOCTh YMEHHS ONPENENATh BUIbl XMMUYECKOW CBA3M B OPraHHMYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

* chOPMUPOBAHHOCTh YMCHHSI MPHUMEHSTH IOJIOKEHUS TCOPUH CTPOCHHSI OPTaHHYSCKUX
BemectB A. M. bytiepoBa mis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

* chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOeHHE, (U3HUECKUe U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTENICH Pa3IMIHbBIX KJIACCOB OPraHMYCCKUX BEIICCTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, YTHJIECHTINKOIb, TIUIEPUH, (EHON, alleTalbJIeru, MypaBbUHAsI U YKCYCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IeJI0I03a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX pPEaKIUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT;

* chOpPMUPOBAHHOCTh YMEHUSI XapaKTEepPHU30BaThb HCTOYHUKU YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX MNEPepabOTKM M MPAKTUYECKOE MPHUMEHEHHE
IPOJYKTOB NEpepaboTKu;

* chOPMUPOBAHHOCTh yYMEHUU IPOBOJIUTH BBIUUCICHHUS 110 XUMHYECCKHM YPaBHEHHUSIM
(Macchl, 00bEMa, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WUJIH MPOJTYKTOB PEAKIINH);

* chOPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMON 3HAaHUKW 00 OCHOBHBIX METOJaX
HAyYHOTO ITO3HAHUS, MCIOIh3YEMbIX B XUMHH MPH H3yYCHUH BEIISCTB M XUMHUYCCKUX SBICHUI
(HaOnrofeHue, W3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIsI IPUHSATHUS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaIIUIX, CBI3aHHBIX
C BEIIECTBAMH U MX TPUMCHECHUEM;

» ¢(hOpMUPOBAHHOCTh YMEHUN COOJI0/IaTh MIpaBUja MOJb30BAHMS XUMUUYECKON TTOCYI0N U
1abopaToOpHEIM 000pYIOBaHUEM, a TAKXKE MpaBUia OOpAIEHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

* chOpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBHITIOTHATH XUMHUYCCKUH 3KCIECPUMEHT
(IpeBpaIIeHus] OPraHUYeCKUX BEIIECTB MPU HATPEBAHWH, MOJYYCHHE ATHICHA W M3YYECHHUE €ro
CBOWMCTB, KaueCTBCHHBIC pEAKIIMH OPTaHWYCCKHUX BEIECTB, JICHATypalus OEIKOB TIpH



HarpeBaHuU, IIBETHbIC PEAKIMU OEJITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacHOCTH
npu OOpalleHUU C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3yIbTAThI
XUMHYECKOTO J3KCIepuMeHTa B (OopMe 3amuch YpPaBHEHUN COOTBETCTBYIONIMX PEAKIUH H
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

* chOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(MOpPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOM nHpopmanmu, THTEpHET U IpYyTruX);

* chOpPMUPOBAHHOCTh YMEHHH COOMIOJATh MpaBWiIa AKOJOTHUYECKU IIeIeCO00pa3sHOro
MOBE/ICHUA B OBITY M TPYIOBOM J[EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBBIE OPraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [IJIK, mnoscHsaTe Ha
npuMepax crocoObl YMEHBIICHHS U MPEJOTBPAIICHHUS WX BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJ0BeKa.

TemaTnueckoe IJIAHUPOBAHUE

11 kiace
Ne K-Bo
o\ HanmeHnoBaHHue TeMbI YACOB
1 | CoBpeMeHHbIE IPEACTABICHUS O CTPOCHUHU aToMa 1
2 | CTpoeHue 3JIeKTPOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB IEPBBIX YEThIPEX 1
HEPHOIOB: S-, P-u d-DJICMEHTBI.
3 | 3aKOHOMEpPHOCTU U3MEHEHUS CBOMCTB 3JIEMEHTOB U X COEIMHEHHH 1O 1
NeproJIaM M TPYIIIaM.
4 | O6mas xapakTepucTiKa MeTayuioB riaBHbeIX noarpynn I-111 rpynn 1
5 | XapakTepucTrKa NepexoaHbIX MJIEMEHTOB — MEJIU, IMHKA, XpOMa, KeJie3a 1
6 | Obmas xapakTepucTiKa HeMeTauoB riaaBHeIx noarpymni 1V-VII rpynn 1
7 | KoBaneHtHas xumuueckas cBsi3b, IoHHas cBs3b. MeTauinyeckas CBA3b. 1
Bonoponnas cBs3b.
8 | DuekrpoorpuuaresbHOCTh. CTENEHb OKUCIEHUS U BAJIGHTHOCTh 1
9 | BemecTBa MONIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTpOoeHus. Tun 1
KPUCTANTNYECKOM peIeTKH.
10 | Knaccudukaius opraHm4ecKiX 1 HEOPraHUIECKUX PEaKINid B XUMUHU 1
11 | TennoBoi 3¢ dext xumuyeckoi peakiuu. TepmMmoxuMudecknue ypaBHEHHsL. 1
12 | CKopoCTh peakiu, ee 3aBUCUMOCTh OT pa3IMyYHbIX (PaKTOPOB 1
13 | Obparumbie U HEOOpATUMbIE XHMUYECKHE PEAKIINN. XUMUIECKOEe 1
paBHOBecHe. CMeIeHne XUMHUYECKOT0 PABHOBECHS
14 | DnexTponuTUYecKas TUCCOLMALINS HTEKTPOJIUTOB B BOJHBIX PACTBOPAX. 1
CusbHbIE U CJIa0bIe 3JIEKTPOIUTHI.
15 | Peakimu noHHOro oomeHa. 1
16 | T'maponms coseid. Cpena BOJHBIX PaCTBOPOB: KUCIAs, HEUTpaIbHAs, 1
HIEJ0YHAs.
17 | OxucnurenbHO-BOCCTAHOBUTENbHBIE peakiuu. Koppo3us mMetanios u 1
CHOCOOBI 3aIIUTHI OT HEe.
18 | DiekTpoJIN3 pacIuIaBOB U PACTBOPOB (COJICH, MIeTOUeH, KUCIIOT). 1
19 | MoHHBIN ¥ paiKaIbHBII MEXaHU3MBI PEaKIIid B OPTaHUIECKON XUMHHN 1
20 | Knaccudukanus Heoprauuyeckux Bemiects. Homenkiarypa 1
HEOPraHMYECKUX BENIECTB (TPUBHAIBHAS U MEKIYHAPOTHAS).
21 | XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAIIJIOB: 1
MIEJIOYHBIX, EJTOYHO3EMEITbHBIX, ATFOMUHUS, TEPEXO0THBIX METAJUIOB
22 | XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BENECTB — HEMETAJUIOB! 1




BOJIOPO/Ia, TAJIOTEHOB, KUCIIOPOJIa, Cephl, a30Ta, (ocdopa,

23 | XapakTepHble XUMHYECKHE CBOMCTBA OKCHU/IOB: OCHOBHBIX, aM(OTEPHBIX, 1
KHCJIOTHBIX

24 | XapakTepHble XUMHYECKHE CBOMCTBA OCHOBAHUN M aM()OTEPHBIX 1
I'HJIPOKCHUIOB.

25 | XapakTepHble XUMHYECKHE CBOMCTBA KUCIIOT. 1

26 | XapakTepHble XHMHYECKHUE CBOMCTBA COJICH: CPETHUX, KHCITBIX, OCHOBHBIX; 1
KOMILJIEKCHBIX (Ha IPUMEpE COCIMHEHNI aIFOMUHMSI U IIUHKA).

27 | B3anMOCBsI3b pa3IMUHBIX KJIACCOB HEOPTaHMYECKUX BEUIECTB. 1

28 | Teopust CTpOEHHS OPraHUYECKUX BELIECTB: TOMOJIOTHS U U30MEPHSI 1
(cTpyKTypHas 1 IpOCTpaHCTBEHHas ). B3aumMHoOe BIMsHIE aTOMOB B
MOJIEKYJIe

29 | Tumnsl cBsi3eil B MOJIEKyJIaX OPraHUYECKHUX BemecTB. | nopuansanus 1
aTOMHBIX opOuTasneil yriepoaa. Pagukan. @yHKIMOHAIbHAS rpyMna.

30 | Knaccuduxkanus opranudeckux euiects. HomeHknarypa opraHuyeckux 1
BEIIECTB (TPUBHAIBHAS U MEXKITYHAPOTHAS).

31 | XapakTepHble XUMHUECKUE CBOICTBA yIJIEBOIOPOIOB: AJIKAHOB, LIUKIIO- 1
QIKAHOB, AJIKEHOB, IMEHOB, AIKWHOB, APOMATUYECKHUX YTIIEBOJJOPOJIOB

32 | XapakTepHble XUMHUYECKUE CBOMCTBA NpeAEIbHBIX OJIHOATOMHBIX U 1
MHOTOaTOMHBIX CIIUPTOB; (eHOJIA.

33 | XapakTepHble XUMHUECKUE CBOICTBA aJIbJIETUAOB, IPEACIbHBIX 1
KapOOHOBBIX KHCIIOT, CIIOKHBIX (UPOB.

34 | XapakTepHble XUMHUECKUE CBOMCTBA a30TCOIEPIKAIIUX OPTraHUIECKUX 1

COCJIMHEHUI: aMUHOB M aMHUHOKHUCJIOT
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