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MNOACHUTEJIBHASA 3AIINCKA

JlaHHBIN Kypc mpeaHa3HaueH Ui MOArOTOBKU oOydaronuxcs 11 kiaccoB K ciaue
Enunoro rocygapcrBeHHoro sk3amena (EI'D) mo xumuu, KOTOpBIN sBIISETCS Kak
BBIITYCKHBIM 53K3aMEHOM 3a KypC CpEOHEW IIKOJbl, TaK W BCTYNUTEIbHBIM
sK3aMeHOM B BY3.

Teopernyeckuii Kypc XMMHUH COCTaBIIEH corjacHo koaudukaropy EI'D.

3amanusi MpaKTUYECKOW YacTh Kypca mpuOmmkeHsl kK aemoBepcusiMm EI'D u He
BBIXOJAT 3a PaMKHM COJEpXkKaHHA Kypca XHMMHH, HOPMAaTHBHO OIIPEAEIECHHOIO
CIEAYIOIIMMU TOKYMEHTaMMU:

1. OO6s13aTeNbHBIIT MUHUMYM COJIEP’KaHUs OCHOBHOTO OOIIero o0pa3oBaHUs IO
xumuH (npuka3z Muno6pazoBanust Ne 1236 ot 19.05.1998 r.)

2. OO0s13aTeNbHBIM  MUHUMYM  COJCpPKAHHUSL CpPEAHEro (MOJHOro) oOIIero
oOpa3oBanus 1o xumuH (rnpuka3z MunooOpazosanust Ne 56 ot 30.06.99 r.)

3.  ®epepaibHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO CTaHIapTa OO0IIero

oOpazoBanus. Xumusi(mpukaz Munoopazoanust Ne 1089 ot 05.03.2004 1.).
YpoBeHb TpEenbABICHUS COJEpKaHUS Y4YeOHOro Marepuaia JaHHOTO Kypca
COOTHECEH C TpeOOBaHUSIMHU TOCYIapCTBEHHOIO CTaHAapTa K IOATOTOBKE
BBIITYCKHUKOB CpEHEH (TIOTHOM) HIKOJIBI IO XUMUHU.

Ileau Kkypca:

1. CnocoOCcTBOBaTh MOBBIIICHUIO KAYECTBA MOJATOTOBKH BBIITYCKHUKOB K c/1aue
EI'D no xumuu;

2. [ToBbicuTh 3(PGEKTUBHOCTh BCEX BHUAOB KOHTPOJII U OIEHKH KadecTBa
y4€OHBIX IOCTHXKEHHUH MIKOJIbHUKOB,

3. O3HaKOMHUTh OOYYAIOIIMXCS CO CTPYKTYPOM KOHTPOJIBHO-U3MEPUTEIHHBIX
MaTepuaioB, YUCIOM, (OPMOM U YPOBHEM CIIOKHOCTH 3aanuii EI'D mo xumum.

MECTO CIIEHKYPCA «I1IOAI'OTOBKA K EI'D 110 XUMHUN» B
YYEBHOM IIVIAHE

[Iporpamma cnieukypca «Iloaroroska k EI'D no xumun» paccuntana Ha 30 yueOHbIe
Henenu (2 yac B Henento, 60 4acoB 3a rox).

COAEPKXAHUE NPOI'PAMMBI CIIELIKYPCA

BBenenue. 3HakOMCTBO CO CTPYKTYpPOIl KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEPUAIIOB,
qucaoM, GopMoi U YPOBHEM CJIOKHOCTH 3aianuii EI'D o xumum.

dopma CylmecTBOBaHUA XMMHUUYECKUX DJIEMEHTOB, COBPEMEHHBIE ITPEICTABIICHUS O
CTPOEHUU aTOMOB, HW30TOMNOB 3JEMEHTOB M JJEKTPOHHBIX O00OJOYEK aTOMOB,
MOHSATHE 00 aTOMHBIX OPOUTANISIX, S- U P-2JIEMEHTAX, AIEKTPOHHBIX KOH(DUTypaLHsiX
aTOMOB B OCHOBHOM M BO30Y>KJI€HHOM COCTOSTHUSIX.

Ilepuonnueckun 3axkoH u llepuoguyeckas cucTeMa XHUMHUYECKUX DJIEMEHTOB
AN .MenneneeBa, NEPUOAUYECKOE  HM3MEHEHHWE  pPaguyCoB  aTOMOB U
3aKOHOMEPHOCTH M3MEHEHHs XMMHMYECKHX CBOMCTB JJIEMEHTOB IO IIEPUOJAM U
IpyIIam.

Bunbr xumudeckoil cBsi3H, crocoObl 00pa3oBaHMs KOBAJEHTHOW M MOHHOMW CBSI3H,
XapaKTEepUCTUKA KOBAJIEHTHOW CBA3U. [IOHATHSA 3IIEKTPOOTPULATEIBHOCTH H



CTEMEHH OKHUCJIEHUS XHUMHYECKHX OJJIEMEHTOB, BaJEHTHOCTh KX aTOMOB B
COEIMHEHUSX.

BemiecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSI, 3aBUCUMOCTb CBOWCTB
BEILIECTB OT BUJA UX KPUCTAJUIMYECKON PELIETKH.

Kilaccel HEOpraHW4YecKMX W OpPraHUYECKHX  BEHIECTB, CHCTEMaTH4YecKas
HOMEHKJIaTypa B OPraHUYECKON XUMHUH.

OO61mast xapakTepuCTHKa MeTauIoB TiaBHbIX noarpymnm -1l rpynn u nepexogHbix
METaJlIOB, UX MojoxeHue B [lepuonnueckoit cucteme 1 0COOEHHOCTH CTPOCHUS UX
aTOMOB.

OOmast xapakTtepucTuka HeMerauioB riaBHbIXx noiarpynm IV-VII rpynm nmo ux
noJsioxkeHuto B [lepuonnueckoil cucreMe U 0COOEHHOCTH CTPOEHUS UX AaTOMOB.
XapakTepHble XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB U HEMETAIJIOB.
XapakTepHble XHWMHUYECKHE CBOWCTBA OKCHJIOB -OCHOBHBIX, aM()OTEPHBIX,
KUCJIOTHBIX.

XapakTepHble XUMHUYECKHE CBOWCTBA OCHOBaHWH, aM(OTEPHBIX THUIAPOKCHJIOB,
KHCJIOT.

XapakTepHble XUMUYECKHE CBOMCTBA CPETHUX U KHUCIIBIX COJICH.

B3anMoCBs13b HEOPraHMYECKUX BEIIECTB PA3HBIX KIACCOB.

Teopust cTpoeHrs OpraHUYECKUX COEIUHEHHM, SIBICHHE TOMOJIOTUU U U30MEPUH,
BU/JIbl U30MEPHH.

OcoOEHHOCTH XMMHYECKOTO M DJEKTPOHHOTO CTPOEHUS OCHOBHBIX KJIACCOB
YTJIEBOJIOPOJOB, MX CBOWCTBA, a TaK JKE€ DJJIEKTPOHHOE CTPOEHHWE M CBOMCTBA
MPOCTEUIIEr0 apOMATHYECKOTO YIIJIEBOOPOAa-0€H30J1a U €ro TOMOJIOTOB.
DNEeKTpPOHHOE CTpoeHUE (YHKIIMOHAIBHOW TPYMIIBI U XapaKTEepHbIE XUMUYECKUE
CBOMCTBA KJjlacca MpeAebHBIX OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB, a TaKkKe
npocreniero (penona.

XapakTepHble XHWMHUYECKHE CBOWCTBA KHUCIOPOJIOCOACPIKAIIUX OPraHUuYECKUX
COCIMHEHUMN: aJIbJACTU/IbI, TIPEACIIbHBIC KapOOHOBBIE KUCIOTHI, CIOKHbBIE dPUPHI,
YKUPBI, MbLJIA, YTIIEBO/IBI.

B3auMocCBs3p OpraHMyYecKMX BEIIECTB pa3HbIX KjaccoB. Kiaccuduxarus
XAMHUYECKUX PEAKIMN B HEOPTAHUYECKON U OPTaHUYECKON XUMHUH.

CKOpOCTh peaKIuu 1 €€ 3aBUCUMOCTD OT Pa3IMYHBIX (DaKTOPOB.

OOpatumMbie 1 HEOOpATUMbIEC PEAKIIMU, XUMHUYECKOE PABHOBECHE U €TI0 CMEIICHUE
MOJ1 IEHCTBUEM PA3TUYHBIX (haKTOPOB.

Jucconuanusi CUIBHBIX U CJIA0BIX DJIEKTPOJUTOB B BOJHOM PAaCTBOPE.

Peakiium mOHHOTO 0OMEHa B BOJAHOM PacTBOPE.
OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIMKM, COCTABJIICHUE WX YpaBHEHUU U
pacrio3HaBaHue (QYHKIHMN peareHToB B HUX. KoOppo3usi METaJIoOB W CIOCOOBI
3alIUTHI OT HEE.

['moponus comeit u cpena BOJHBIX paCTBOPOB.

Baxnelme cBOWCTBA U CITOCOOBI MOTYYEHHS] OCHOBHBIX KJIACCOB YTJIEBOOPOIOB.
Baxneiiimue  cBoiicTBA M CHOCOOBI  MOJYYEHUS  OCHOBHBIX  KJIACCOB
KHCJIOPOAOCOAEPKAIINX OPTaHUYECKUX COECTUHEHUIA.

[IpaBuna paboThl ¢ 1abOPaTOPHON MOCYNON U 00OPYIOBAaHUEM, OCHOBBI TEXHUKHU
0e30macHOCTH TIpU paboTe C €JKUMH, TOPIOYMMU W TOKCHYHBIMU PEaKTHBAMH,
cpenctBamu ObIToBOM Xxumuu. OmperneneHue xapakrepa Cpelbl UHIUKATOpaMu |
KAUEeCTBEHHbIC PEAaKIMM Ha HEOPraHMYeCKHUE BEIIECTBA W OTAEIbHBIE KIIACCHI
OPTaHUYECKUX COCIMHECHUU.



Crioco0ObI TOTy4eHHsI METaJUIOB, HAYYHbIE MPUHITAITHl XUMUYECKOTO TPOU3BOICTBRA,
OXpaHa OKPYXKAaIOIIeW Cpeabl, TMPUPOJHBIE HWCTOYHWKA U  mepepadoTka
YIIE€BOAOPOIOB, OCHOBHBIE METOJbl CUHTE3a BHICOKOMOJIEKYIISIPHBIX COETMHEHHM.
Pemenue 3a1a4 no onpeaeneHnu0 0ObEMHBIX OTHOLIEHUN Ta30B MPU XUMUYECKUX
peaKklusIX; TemIoBoro 3pdexra peakium.

Pemenue 3a1a4 1o onpeaesieHuio MacChl BEIIECTBA MO U3BECTHOW MAaCcCOBOM J10J1€ U
Macce pacTtBopa. PerieHue 3a1ad 1o onpeieIeHuI0 Macchl BeliecTBa (00bema rasa)
10 U3BECTHOMY KOJIMYECTBY JIPYTOr0 BEIIECTBA B PEAKITUSX.

Pemienue 3agad mo oOnpeAesieHHI0 Macchl, 00beMa WIM KOJIMYECTBa MPOIYKTa
peareHTa B HEJIOCTaTKe, ¢ MPUMECAMH WM B BHUJE pacTBopa. Pemenue 3agay Ha
HaXO0XJICHUE MOJIEKYJSIpHOM (OpMyNBl OpraHuveckoro BemecTBa. Paz0op
nemoBepcuit EI'D no xumuu.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHUM C CHCTEMHO-ACSTEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTaTOB 0cBOeHUs cnenkypca «lloaroroska k EI'D o xumun» Ha
YPOBHE CpeHET0 00111ero 00pa30BaHuUs BbIJIECICHBI CIEAYIONINE COCTABIISIOLIHE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCUMCKON Tpa)kJTaHCKONM WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJIE€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIUXCsi PYKOBOJCTBOBATHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MNPUCYIIMMH LIEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4MEe MPABOCO3HAHUS 3KOJOTHMYECKOU KYJIBTYpPbhl M CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JInunocTHbIE pe3ynbTaThl ocBoeHUsl crenkypca «lloaroroBka xk EI'D mo
XUMHUM» JOCTUTAIOTCS B €AMHCTBE YYEOHOH W BOCIUTATENIBHOM AEATEIbHOCTH
OpraHu3aiuu B COOTBETCTBUM C T'YMAaHHCTHYECKHUMH, COLMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSMHM U UIEAIAMH POCCUICKOTO TPaXAaHCKOTO
oOmiecTBa, MNPHUHATHIMU B OOIIECTBE HOpPMaMH U TpaBWJIaMU IOBEJICHUS,
CIIOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIIO3HAHHUS, CAaMOPa3BUTHSI U HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTH 00YYaIOLIUXCS.

JImunocTtHeie pe3ynbTaThl OcBoeHUs crenkypca «lloaroroBka x EI'D mo
XUMHUU» OTPaXaroT cOPMUPOBAHHOCTH OIbBITA MO3HABATEIILHON M MPAKTHYECKOU
NEeATEIbHOCTH 00YYaIOIIUXCS M0 peain3aliy NPUHATHIX B OOLIECTBE LIEHHOCTEH, B
TOM YHCJIE B YACTH:

1. I'paxaaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEM,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHAS O COLMAJIBHBIX HOpPMAaxX M IpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM ACSITETLHOCTH MPU CO3JaHUH YUEOHBIX
IPOEKTOB, PEIIEHNH YU€OHBIX U TIO3HABATEIbHBIX 33124, BHIITOJTHEHUN XUMHUUECKUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEeHThI IPYTHX IPU aHAIHM3€ PAa3TUYHbIX BUJOB YUeOHOI e TEIbHOCTH;

2. [IaTpnoTHYECKOr0 BOCIUTAHMS

LEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJeIHI0
OTE€UECTBEHHON XUMUMU;

yBaXEHUSI K TMPOIleCCYy TBOpPYECTBA B OOJACTH TEOPUM MU MPAKTUUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAYKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MIOJYYEHHUH U MOCIEAYIOIIEM aHAIHN3E
uHGOpPMAIIUHU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3. /lyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTH OIICHHBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEIECHHE M IOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHUE IIOCJIEACTBUI 3THUX
IIOCTYIIKOB;

4. @opMupoOBaHNS KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 3I0poBOro M Oe3omacHoro obOpasza JKU3HU;
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT MpaBwi 0€30MacHOro oOpalleHuss C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHMMAaHUsl LIEHHOCTM TMPaBWJI HWHIMBHIYAJIbHOTO M  KOJUIEKTUBHOI'O
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJEH;
OCO3HAHMS TOCIEACTBUMA W HENPUSITUS BPEAHBIX NPUBBIYEK (YyHOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S. TpyaoBoro BOCHUTAHUSA:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-UCCIIEJOBATEIbCKOMN
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAHOBKHM HAa aKTHBHOE YYAaCTHUE B PEIICHUU MPAKTUYECKHX 33]]a4 COLUATIbHON
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3iuyHoOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIIbHOW TpPAaeKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6. JK0JI0rH4eCKOr0 BOCIIUTAHMSA

HKOJIOTUYECKU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K NPUPOJE, KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUS TJIO0ATBHOTO XapakTepa OHKOJIOTHYECKUX TPOOJIeM, BIIUSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMAIIBHON CPEMBL;

OCO3HAHUSI HEOOXOJMMOCTH WCHOJB30BAHMS JIOCTHKEHUN XUMHH ISt



pELICHUsI BONPOCOB PAlIMOHAIIBHOTO MPUPOIOTIOJIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEd OKPYKAIOLIEH
NPUPOAHON Ccpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;

HaJW4usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUSI AaKTUBHO MPOTUBOCTOSITH HJICOJOTHUHU
xeMohoouu;

7. lleHHOCTH HAYYHOI'0 MMO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHH KAaK HayKH, OCO3HaHHS €€ poiu B
GbOpMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
MPEACTABICHUS] 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJeM COXpaHECHHUs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B  0CO0OM 3HAYMMOCTA XHMHUM JJIS  COBPEMEHHOMU
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYpbl, PEIICHUH TJIOOATBHBIX MPOOJIeM
YCTOMUYHUBOTO PAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM, YJHEPTETUYECKOM, NTUILEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCHEIMIHOTO TPYJa U SKOJOTMYECKH KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIEeCTBa;

€CTECTBCHHO-HAYYHOM TI'PAMOTHOCTH: TIIOHMMAaHHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUI; YMEHUs AeaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUS IS
perieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

VMHTEpPECA K O3HAHUIO U UCCIIEI0OBATEIIbCKOU IESITEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW 10 XUMUH B
COOTBETCTBHHM C KM3HCHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSIM TpyJa B pa3auvHbIX chepax mpodeccuoHanbHON
NEATEIBHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl

MeranpenmMeTHblie pe3ynbTaTthl 0OCBOeHUS crienikypca «lloarotoBka k EI'D mo
XUMHUU» Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs BKJIIOYAIOT: 3HAYMMbIC IS
dbopmMupoBaHUs MHPOBO33PEHUS 00yJaroImMuXcs MEXKIUCIUTIMHAPHBIC
(MeXTpeaMeTHbIE) OOIEHAYYHBIE MTOHSATHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOU
KapTUHBI MHUPa U CHEIU(UKY METOJIOB TTO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIeCTBO, SJHEPT s, SBJICHHE, IPOIIECC, CHCTEMa, HAyYHbIN (akT,
MPUHITUT, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeI0BaHNE, HAOIIOIeHNE,
U3MEpPEHUEe, DOKCIePUMEHT W [Ip.); YHUBEpCaJdbHbIE Yy4YeOHBIE JIEHCTBHS
(mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIE), 00€CIEeUNBAIOIIHEC
dbopmupoBaHue (PYHKIMOHAIBHOW TI'PaMOTHOCTH M COLIMAIBHOM KOMIIETCHIIMU



OOy4Jarommxcsi;  CNOCOOHOCTh  OOYyYaromuxcsi  MCIOJb30BaTh  OCBOCHHBIC
MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJabTaThl OTPaXKarOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
NEUCTBUSIMU.

Osnadenue yHugepcanbHblMu y4eOHbIMU NOZHABAM EIbHOIMU OClICHEBUAMUL

1. Ba3oBLIMH JJOrHYEeCKUMH AeHCTBUAIMMU:

CaMOCTOATENbHO  (OPMYJIMPOBATh M aKTyaJU3UpoOBaTh  IpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh 1EJH JEATeIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MOCTABICHHBIMU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH WX B3aUMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JUIsl KIAacCU(UKAIMKM BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABIMBATh IPUYMHHO-CICJCTBEHHBIE CBSA3M MEXKIY HM3Yy4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHIYKTUBHBIC, JEIyKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCcMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHUSI UCMOJb3yeMbI€ B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBbIE)  MOJEIM, MPeoOpPa3OBBIBATHL  MOJACJIBHBIE  MPEACTABICHUS —
XUMHUYECKUW 3HAK (CUMBOJI) DJJIEMEHTa, XuUMHuYeckas QopMmyrna, ypaBHEHUE
XUMHUUYECKOUN peakiii — MPU PEIICHUN YUEOHBIX MO3HABATEIIbHBIX U MPAKTUYECKUX
3a/1a4, MPUMEHSATh HA3BAHHBIC MOJICJIbHBIC TPEACTABICHUS JJISl BBISIBJICHUS
XapaKTEePHbIX MPU3HAKOB U3YyYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN;

2. Ba30BBIMH HCCJIEA0BATEILCKHMH JeHiCTBUAMM:

BJIaJIETh OCHOBAMM METOJOB HAYYHOI'O IO3HAHUS BEUIECTB U XUMHUYECKUX
pEeaKLunii;

dbopMyIMpOBAThH 1SN U 33]]a4H UCCIIEIOBAHUS, UCTIOIb30BaTh TTOCTABICHHbBIC
U CaMOCTOSITETLHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HAaBbIKAMM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIENOBATENLCKOW H  TMPOSKTHOU
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS;

3. Ilpuémamu padorTsl ¢ nuHGOpMALIUEii:

OPUEHTUPOBAThCS B PA3IUYHBIX HMCTOYHHUKAX UWHOOpMaIu (HAy4IHO-
MONyJISIpHAsl JIMTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPAaBOYHBIE IOCOOUS,



pecypchl MaTEpHETa), aHanu3upoBaTh WH(POPMAIIMIO PA3IMYHBIX BHIIOB U (hopm
MpEACTaBICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;

bopMyIMpoBaTh 3aIPOCHl U MPUMEHSTH Pa3IMYHbIE METOJbI MPU MOUCKE U
orbope wuHbOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
ONPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCIOIB30BAHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpPATh  ONTUMAJbHYI0O  (OpMy  MpeACTaBICHUS
uHpopMaIluu (cxembl, TpaduKu, AUArPaMMBbI, TaOIHIIbI, PUCYHKH U T. I1.);

MCIIOJIH30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEICTBA MPU PA0OTE C XUMUUECKOMN
uH(pOpMaIMel: MPUMEHATh MEXIpPEeIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, ()OpMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MOpeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEACTBa
HarJIsiAHOCTH.

Osnadenue yHugepcanbHblMu KOMMYHUKAMUGHBIMU OCHUCMGUAMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXJIaeMOM TeMbI B XOJI¢ AUaOra W/ wiu
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYIUPOBAThH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS PEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTAUHUEN pe3yJbTaTOB MO3HABATEIbHON ESTEIBbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHIITOTHEHUN
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealu3ali yueOHOro MpoeKTa U GOopMyJIUPOBATH BHIBOIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MyTEM COTJIACOBAaHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

Osnadenue ynugeepcanvbHblMu peZyiamueHolMU OeUCMEUAMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYHIECTBIISITH CBOIO ITO3HABATEIIbHYIO
JIeATEIIbHOCTh, Ompeensis €€ IMeau W 3ajadd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b deKTUBHBIN C€roco0 MX pemieHuss ¢ y4ETOM TOJy4YeHHUs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIIBHOCTH HA OCHOBE CaMOaHalni3a 1
CaMOOILIEHKH.

IIpeameTHbIE pe3yIbTATHI

[IpenmeTHble pe3ynbTathl OCBO€HMs mporpamMbl COO 1o XMMUM Ha
yIIIyOJIEHHOM YPOBHE BKJIIOUAIOT: crienuduueckue aiis cnenkypea «lloaroroBka k
EI'D no xumuu» Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO,
WHTEpIIpeTalui U TpeoOpa3oBaHUIO 3HAHUM, BUBI ACSTEILHOCTH IO MOJYyUYCHUIO
HOBOT'O 3HAHUS W MPUMEHEHUIO 3HAHUN B Pa3UYHBIX YYEOHBIX CHUTYalMSX,
a TaKXKe B peaJibHbIX )KU3HCHHBIX CUTYalIUsIX, CBI3AHHBIX C XUMHUECH.

[IpenmeTtHble pe3ynbTathl 0cBoeHUs Kypca «IloaroroBka k EI'D mo xumum»
OTPAXKAIOT:

1) chopMupoBaHHOCTH TIPEACTABICHHUI: O MECT€ U 3HAYCHUH OPTaHUYECKOU
XUMHUU B CUCTEME ECTECTBEHHBIX HAyK W €€ pOJId B 00CCIIEUCHUH YCTOWYHMBOTO
pPa3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM SKOJIOTHYECKOM, SHEPTeTUUECKON
Y TIUIIEBOM 0€30MacHOCTH, B PAa3BUTUU MEIUITMHBI, CO3/IaHUH HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrieueH PalMOHAIBHOTO



IPUPOJONOIB30BaHUsA, B (POPMUPOBAHUM MHUPOBO33PEHUA U OOIIEH KyJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTMYECKd 00OCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

2) BIaJeHUE CHUCTEeMOM XMMHYECKHMX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOTOJIAralOIINE TOHATHS — XHUMHYECKHWA DJIEMEHT, aToM, SIpo
U 2JICKTPOHHAsh 000JI04YKa aToMa, s-, P-, O-aToMHBIC OpOWTaIHM, OCHOBHOE
¥ BO30Y)KJIEHHOE COCTOSTHUSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JJEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKas CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKEJET,
GbyHKIIMOHANbHAS TPYMNa, paauKal, CTPYKTypHble (opMynbl (pa3BEPHYTHIE,
COKpAIllEHHbIE, CKEJIETHbIE), H30MEpHUS CTPYKTYpHas U MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTHYECKAs), W30MEpbI, TOMOJOTHYECKHN psAJl, TOMOJIOTH,
yIIEBOAOPOAbI, KHUCIOPOJ- W a30TCOAEPKALIIME OPraHWYeCKHe COEIUHEHHS,
MOHOMEp, MOJHMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHHS;
TEOpHH, 3aKOHBI (mepuoanyeckuil 3akoH J[. WM. MenzaeneeBa, Teopusi CTpOEHUs
oprannueckux BeniectB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUsS] U TIPEBpAICHHsS] SHEPIHUM MPU XUMHUYECKUX PEaKIHIX),
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH, MHUPOBO33PEHUECKUE 3HAHUS,
JeXaluye B OCHOBE NOHUMAHUS MPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKHUX
ABJICHUM;  TPEICTABICHUS O MEXaHW3Max  XUMHUYECKMX  pPEaKUHUid,
TEPMOJUHAMUYECKAX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HUX HPOTEKaHUS,
O B3aMMHOM BJIMSIHUM aTOMOB U I'PYIIN aTOMOB B MOJIEKYJIaX (MHIYKTHUBHBIN
u Me3oMmepHbid 3 dexTrl, opueHTanTsl I u Il poaa); dakTomorudyeckue cBeAeHUs
O CBOWCTBaX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCIOJIb30BAHUM BaKHEHIIMX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOMN NEATEIbHOCTH YEJIOBEKa, OOIIHNX
HAy4YHbIX MPHUHIMIIAX XUMUYECKOTO MPOU3BOACTBA (Ha MpHUMEpPE MPOU3BOACTBA
MeTaHoJa, nepepaboTku HedTH);

3) chopMUPOBAHHOCTh YMEHHUIL: BBISIBIISITH XapaKTEPHBIC MPU3HAKK MMOHSTHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS IMPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKHUX COECIMHEHH;

4) chopMupOBaHHOCTH YMEHUH: UCIIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJIETHBIX) (QOpMyJI OpPraHMYECKUX BEIIECTB, COCTABJISATh YpaBHEHUS
XUMHUUYECKUX  PEAKIUMHd W pacKphiBaTb  MX  CYIIHOCTh:  OKHCJIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
TUX peaKlMil; peakuuid HOHHOrO OOMEHa MyTEM COCTABJICHMS HMX MOJHBIX
Y COKpAIIEHHBIX HOHHBIX YpPaBHEHMI; HW3rOTaBIMBATH MOJEIU  MOJIEKYJ
OpPraHUYECKHUX BEIIECTB JJIsl WILTIOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO
CTPOEHUS;

5) chopMUPOBAHHOCTh YMEHUI: YCTAHABIIMBATH MPUHAIJICKHOCTh U3YUEHHBIX
OpraHMYEeCKUX BEIIECTB IO HX COCTAaBY MU CTPOCHUIO K  ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMATUYECKOUN
HoMeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BaHUS ISl OTACIIBHBIX
MpEJCTa BUTEJIEH OPraHUYeCKUX BEIECTB (ITHIICH, alleTUJIEH, TOJIYOJI, TJIULEPUH,
ATWICHTJINKOIb, (eHOoN, (OpMaNbIETHl, aleTalbJIeru, aieToH, MypaBbHUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (DPyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIp.);



6) chOpPMHUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHUYECKOW CBSI3U
B OpPraHUYECKUX COCIUHEHUSX (KOBAJEHTHAas W HOHHAs CBSI3b, G- W M-CBS3b,
BOJIOPOJIHAS CBSI3b);

7) cPOpMHUPOBAHHOCTb YMEHHSI MPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa juist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

8) chopMHpPOBAHHOCT, YMEHHMH XapakTepU30BaThb COCTaB, CTPOCHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA TUIHUYHBIX MPEICTABUTEICH pa3TUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, LIMKIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKWHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AQJbJECTU]IOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBHIX U CJIOXKHBIX 3(DHPOB, KUPOB, HUTPOCOCTUHECHUN
Y aMHHOB, aMUHOKHCJIOT, OEJKOB, YIJI€BOJOB (MOHO-, AW- M MOJHMCAXapUJiOB);
WUTIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMH  YpPaBHECHHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C UCMOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

9) chopMupoBaHHOCTh YMEHHMsI TOJATBEPkKIaTh HAa KOHKPETHBIX IpHUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH ¥ THUIIa KOBAJICHTHOU CBsI3U (G- U -CBSI3H), B3AUMHOIO BIIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

10) c(hOpMHUPOBAHHOCTh YMEHHS XapaKkTepru30BaTh VMCTOYHUKHU
YTAEBOJAOPOJAHOTO ChIphsi (HE(Thb, MNPUPOIHBIM Ta3, Yroiib), CIOCOOBI €ro
nepepaboTKU U MPAKTHUECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

11) chopMUpOBaHHOCTH BIAICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
METOJIaX MMO3HAHUSI — HAOIIOJICHUH, U3MEPEHUH, MOACITUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI PUMEHSATh 3T 3HAHUS; CHOPMUPOBAHHOCTD
YMEHUSI MPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIUTEIHLHON IESITEIbHOCTH — aHaJn3
U CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEeMAaTU3AIMIO, BBISIBJICHHWE NPUUYUHHO-
CJIIE€JICTBEHHBIX CBA3€U — JIJIsI U3y4YEHHUSI CBOMCTB BEIIECTB U XMMHUUYECKUX PEAKIUIA;

12) chopMupoBaHHOCTH YMEHHIA: BHISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN
C IOHSATUAMH U MPEIACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAHHS CYIIHOCTH MAaTEepPHAIBHOTO €IWHCTBA MUDA;
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS IO OPTaHMYECKOW XUMHUHU I OOBSICHEHUS
U TPOTHO3UPOBAHUS SBJICHUMN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

13) chopMUPOBAaHHOCT, YMEHHH: MPOBOJIUTH PACUETHl MO XHUMHUYCCKHM
dbopmyliaM U ypaBHEHHUSIM XUMUYECKUX PEAKIUN C HCIOJIb30BaHHEM (PHU3UUYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PAacU€Thl MO HAXOXKIECHUIO XUMHUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKUX JJIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

14)  chopMUPOBAaHHOCT, YMEHHU: MPOTHO3UPOBATH, AHAIU3UPOBATH
A OIECHUBATHL C IO3HUIMHA DKOJOTMYECKON O€30MaCHOCTH MOCJIEACTBUS OLITOBOU
Y TIPOM3BOJICTBEHHOM JCSATEIBHOCTA YEJOBEKA, CBSA3aHHOM C  mepepaboTkoin
BEILIECTB; MCIOJIb30BATh MOJTYYEHHbIC 3HAHUS VISl IPUHSITUS TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYallUsIX, CBA3aHHBIX C XUMHEH;

15) chopMUpOBaHHOCTH YMEHUI: CAMOCTOSITENIbHO TUTAHUPOBATH U TTPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJyYeHUE U U3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAUYECTBEHHbIE pEAKUUU YIVIEBOJAOPOJOB  Pa3IUYHBIX  KJIACCOB
U KHCIOPOJCOAEPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE dKCIIEPUMEHTAIBHBIX



3ajjady 10 PACMO3HAaBAaHUIO OPraHMYECKUX BEIIECTB) C COOJIIOAECHHUEM IpPaBUII
Oe3omacHOoro oOpalleHusi ¢ BelIeCTBaMU U JabOpaTOpHBIM 00OpYAOBaHUEM,
dopmMynMpoBaTh 1€ HCCIEIOBAHUSA, MPEACTaBIATh B  pa3IMyHON (Qopme
pe3yIbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JI0CTOBEPHOCTH;

16) cdopMHpOBaHHOCTH YMEHHMIi: COONIOJATh NpaBUiIa IKOJOTHUECKU
11eJ1IecO00pa3HOro TMOBEJACHHUST B OBITY U TPYIOBOH JAEATENBHOCTH B IIEJSX
COXpPaHEHHUsI CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOIHOM Cpebl U AOCTIKEHUS €€
YCTOMUYUBOTO Pa3BUTHSI; OCO3HABATH OMACHOCTh TOKCUUECKOTO JICHCTBUS HA JKUBBIC
OpPTaHU3MBbI ONpPEAETIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMUMAs CMBICI MOKa3aTels
[TK; ananu3upoBaTh LEIECOOOPA3HOCTh NPUMEHEHUS OPraHMYECKHX BELIECTB
B MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIIICHUS PUCK-TIONH3a;

17)

18) chopMUpPOBAaHHOCTH MPENCTABICHUI: O MaTepUaIbHOM E€IWHCTBE MHUpA,
3aKOHOMEPHOCTSIX W [TO3HABACMOCTH SIBJICHUH TPHUPOJBI; O MECTe W 3HAUYCHUH
XMMHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poid B 00ECIeUeHUH YCTOHYHUBOTO
pa3BUTHs, B pEIICHHH NPOOJIEeM HKOJOTHMYECKOW, SHEPreTHMYECKOW W MUIIEBOM
0€30macHOCTH, B Pa3BUTUM MEAUIMHBI, CO3JAaHHHM HOBBIX MAaTEpHUajoB, HOBBIX
UCTOYHUKOB JHEPIUU, B 00ECHEUYEHUH PAIMOHAIBHOTO MPUPOOIOIB30BAHMS,
B (OpMUPOBAaHMH MHPOBO33PEHUS U OOIIeH KyJIbTypbl YEJOBEKa, a TaKkKe
IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M TPUPOIHOM

cpene;
19) chopmMupoBaHHOCTH BIIQJICHUSI CUCTEMON XMUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATalolue MOHSITUS — XUMHUYECKUM 3JIEMEHT, aToOM, SIPO

aToOMa, M30TOIIbI, DJICKTPOHHAs 000J0YKa aToMa, s-, P-, O-aToMHBIE OpOHWTAIH,
OCHOBHOE M BO30YKJIEHHOE COCTOSIHUS aTOMa, THOpUAN3alMsl aTOMHBIX OpOUTaleH,
WOH, MOJIEKYJIa, BaJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAIMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJUTHI,
HERJIEKTPOJMUTHI, D3JIEKTPOJUTUYECKAsT JUCCOLMAlMs, CTENEHb IHUCCOLMAIUY,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHUS DIEKTPOJUTUUECKOW IUCCOLMAINH, TEPUOTUYCCKUN
3akoH J[. 1. MeHnneneeBa, 3aKOH COXpAaHEHHUsI MacChl BELIECTB, 3aKOH COXPaHEHUs
U TPEBpALICHUS SHEPTUHU NPYU XUMUUYECKUX PEAKIUSIX, 3aKOH MTOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PCHUECKHUE 3HAHMs, JIEKAllMe B  OCHOBE IOHUMAaHMUS
NPUYUHHOCTA M CHUCTEMHOCTHM  XUMHMYECKUX  SIBJICHUW; COBPEMEHHBIC
MPEJCTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJSPHOM
U HAAMOJICKYJSIPHOM YPOBHSX; MPEJCTABICHUS O MEXaHM3MaX XUMHUYECKHUX
peakiui, TEPMOJMHAMUYECKMX W KUHETMYECKUX  3aKOHOMEPHOCTSIX  MX
MPOTEKAaHMS, O XUMHUYECKOM PaBHOBECHUM, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(dakToIOTNYECKUE CBEIACHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH U 0€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEUININX HEOPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

20) chopMHPOBAHHOCTh YMEHU: BBISBJISITH XapaKTEPHbIC TPU3HAKHU MTOHATHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;



21) chopMHUpPOBAaHHOCTH YMEHHSI UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY IS
cocTtaBieHuss (OpMya BEUIECTB W YpPaBHEHHH XHUMHUYECKHX  pEaKlui;
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBuanbHbie Ha3BaHUSI OTJEIbHBIX
BEILIECTB;

22) chOpMUPOBAHHOCTh YMEHHUS OIpPEAENATh BAJICHTHOCTh W  CTEINCHb
OKHCIICHHUSI XHMHYECKHX OHJIEMEHTOB B COCIMHEHUSX; BHJI XUMHUYECKON CBS3U
(koBaJIeHTHasi, MOHHAsA, MeETaJUIMYecKasi, BOJOPOJHAs); THUMN KPHUCTALITUYECKOM
PELIETKN KOHKPETHOTO BEILIECTBA;

23) cpopMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M U TUNA KPUCTAUIMYECKON pEmETKH, OOMEHHBIN
Y JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBSI3H;

24) cpopMUPOBAHHOCTh YMEHHH: KiIaccU(PUIMPOBATh: HEOPTraHMYECKHE
BEILECTBA 10 UX COCTaBY; XMMUYECKUE PEAKIIUU IO PA3JIMYHBIM NpU3HAKaM (YUCITY
U COCTaBy pEarupyromux BEMIECTB, TEIIOBOMY 3((EeKTy peakiuu, N3MEHEHHIO
CTENEHEN OKHUCIIEHUS 3JIEMEHTOB, 0OPAaTUMOCTH, YUACTHIO KaTaau3aropa U T. IL.);
CaMOCTOATENILHO BBIOMpPAaTh OCHOBAaHUA M  KPUTEPUU Ui  KiacCUUKAIUU
M3Y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUI;

25) chOopMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICII IEPUOJUUECKOIO 3aKOHA
JA. WN. MeHngeneeBa M JIEMOHCTPUPOBATH €TI0  CHCTEMATH3UPYIOIIYIO,
OOBSICHUTENBHYIO U MTPOTHOCTUYECKYIO (PYHKIINH;

26) chopMuUpPOBaHHOCTb YMEHHI: XapaKTEpHU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHUYECKHUX D3JEMEHTOB IE€PBOrO— YETBEPTOrO MNEPHOJOB
[Tepuomnueckoit cucremsl J[. WM.  MenaeneeBa, HCHONb3YSd  IOHITHA
«IHEPreTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE M BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTU WM3MEHEHUS! CBOMCTB XMMHUYECKHUX HJIEMEHTOB M HX
COCNMHEHNH 10 mepuojgaM W rpynnaMm  llepmoaudeckol  CUCTEMBI
J. W. MeHnneneeBa, BaJEHTHbIE BO3MOXHOCTHM aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHMSI UX DJIEKTPOHHBIX 000JIOUEK;

27) chopMHUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHME  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIAcCOB;  IOJTBEPKIATh
CYILLIECTBOBAHHE T'E€HETUYECKOM CBSI3M MEXKJy HEOPraHMYECKMMHU BEIECTBAaMHU
C NOMOILIBI YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

28) chOopMHUPOBAHHOCTH YMEHHSI PACKPBIBATH CYIIHOCTH: OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
TUX pEeaKlMil; peakuuid HOHHOrO OOMEHa MyTEM COCTABJICHMS HMX MOJIHBIX
M COKpPalIEHHBIX HOHHBIX YPAaBHEHUM; PEaKIUd THAPOIN3d; PEaKuun
KOMILJIEKCO0Opa30BaHusl (Ha MpUMeEPE TMAPOKCOKOMIUIEKCOB [IMHKA U AJIFOMUHUA);

29) chopMupOBaHHOCTh YMEHHsI OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHMS
XUMUYECKUX PEaKUUid ¢ Y4YETOM UX DHEPreTUYECKUX XapAKTEPHUCTHK, XapaKTep
U3MEHEHHUS! CKOPOCTH XHUMHYECKOM peakiuu B 3aBUCHUMOCTH OT pa3IMYHBIX
(bakToOpoB, a TaKKe XapaKTeP CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunui Jle [larensbe);

30) chopmMHpOBAaHHOCTP YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKIIHH,
JeXallue B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOW KHUCIIOTBHI, aMMHUAKa,
oOIIMe Hay4yHble MPHUHLMIBI XUMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
MIPUMEHEHUSI HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;



31) chopMHpPOBAHHOCTH BIIAJICHHS CHCTEMOW 3HAHWI O METOJaX HAyYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOIIOIEHNe, W3MEPEHHE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peabHbIM U MBICIIEHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax;
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAILHOM HCCIEA0BAaHUM BEILECTB
U N9 OOBSICHEHUSI XUMHUYECKUX SIBIICHUW, HMEIONIMX MECTO B TMPUPOJE,
MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa U B TMOBCEIHEBHOM KU3HU;

32) chopMUPOBAHHOCTh YMEHUS BBIABISTh B3AUMOCBSI3b XUMUUYECKUX 3HAHUHN
C MOHATHUSIMHU M TPEJCTABICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIBLHOTO €IMHCTBA MUPA;

33) chopMHPOBAHHOCTH YMEHHUS MPOBOAHWTH PACUETHI: C HCIOJB30BAaHUEM
MOHATUH «MaccoBasi IOJISI BEIIECTBA B PACTBOPE» U «MOJISIpPHAS] KOHIICHTPAIIHS;
MacChl BEIIECTBA WM 00BhEMA Ta3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAaccCe
Wi 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TETUIOBOTO A dekTa
peakiuu; 3HAYCHHUS BOJOPOJHOTO TIOKA3aTelsi PAacTBOPOB KHUCIOT W IIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bE€Ma, KOJWYECTBA BEIIECTBA)
MPOJYKTa peaklUu, €CIU OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa
C OIpeeIEHHON MacCOBOM /10J1€il paCTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE
(MMeeT mpuMecH); JOTU BhIXO/a MPOAYKTA PEaKIuK;, 00bEMHBIX OTHOIIICHUH ra30B;

34) chopMUPOBAHHOCTH YMEHHUI: CAMOCTOATEIBHO IJIAHUPOBATh U TTPOBOJIUTH
XUMUYECKUH  JKCIepUMEHT  (MpoBeleHHWE  peakiuii  HMOHHOrO  OOMEHa;
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB; OIMpPEICIICHUE
CpeIbl pPacTBOPOB BEIIECTB C IOMOIIBI0 WHIWKATOPOB; HW3YUYCHUE BIIASHUS
pasnUYHBIX  (AKTOPOB HAa CKOPOCTh XUMHUYECKOHW PEaKIHWH, pEIICHUE
DKCIIEPUMEHTAJBHBIX 3amad 1Mo TeMaM «Metammey u  «HemeTtamiby)
C coOytoficHueM  TpaBwil  Oe30macHoro  oOpaiieHus ¢ BEII[ECTBAMU
U Ja0opaTOpHbIM O0OpYyJOBaHHEM, (POpMyYIUpOBaTH II€b HCCIIECIOBAHMUS,
MIPEACTABIIATh B Pa3IUIHON (opMe pe3yabTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATH
Y OIICHUBATH UX JIOCTOBEPHOCTH;

35) chopMHUpPOBAHHOCTH YMEHH: COONIIOAATh TMpaBWia IOJIb30BAHUS
XUMUYECKOH TOCy/o W 7JabopaTOpHBIM  000pyIOBaHWUEM, OOpalleHus
C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB, OSKOJOTUYECKH IE€JIECO00Pa3HOr0 TMOBENEHUS B OBITY
U TPYJIOBOM NIEATETLHOCTH B IIEJSX COXPAHEHHS CBOETO 3JI0POBbs, OKpYKaromen
MPUPOAHOM CpeAbl U JIOCTHKEHUST €€ YCTOMYMBOTO pa3BUTHUS; OCO3HABATh
OMMACHOCTh TOKCHYECKOTO JICWCTBHS Ha >KMBBIC OpPTaHW3MBI OIPEACIEHHBIX
HEOPraHUYECKHUX BEIIECTB, MOHUMAas cMmbIca noka3areins [1/K;

36) chopMHUPOBAaHHOCTh YMEHHUMN: OCYIIECTBIAThH IICICHAPABICHHBIN MTOUCK
XUMUYECKON HHPOPMAIINK B Pa3IMYHBIX UICTOYHHKAX (HaydyHas M yIeOHO-HAydHAS
muteparypa, CMU, UuTepHeT U Ap.), KPUTUYECKH aHAIU3UPOBATh XUMUYECKYIO
uHdopmaruio, TmepepabareiBaTh €€ W WCIOJAB30BaTh B COOTBETCTBUU
C TOCTaBJIEHHON yueOHOM 3a1aueii.

YUYEBHO-TEMATHYECKHWH IUIAH

Ne | Tema 3ansaTus Yacsl | ®opmbl O0pa3oBaTeJbHBIH
padoThI NMPOAYKT

IlepBoe moaxyroame




3HaAKOMCTBO  CO CTPYKTYpOHr
KOHTPOJBHO-U3MEPUTENBHBIX
MaTepuaioB, 4YHCIOM, (QOpMOH U
YpOBHEM CIIOKHOCTU 3aaanuii EI'D
10 XUMHUH

becena

3amucu B TeTpaau

®opma CyILLIECTBOBaHUS
XHUMUYECKUX JJIEMEHTOB,
COBpEMEHHBIE  MPEJCTABICHUS O
CTpOCHHH aTOMOB, M30TOIIOB
3IIEMEHTOB u 3IIEKTPOHHBIX
000JI0YEeK aToOMOB, TOHSATHE 00
ATOMHBIX OpOHTASIX, S- H p-
JIIEMEHTaX, 3MEKTPOHHBIX
KOH(UTYpaLusIX aTOMOB B OCHOBHOM
1 BO30Y)KJIEHHOM COCTOSTHHSIX.

Jlekuusa ¢ npeseHTanuen

OrmopHBIH KOHCIIEKT

ITepuoauueckuit 3aKOH u
ITepuonnueckas CHCTEMA
XUMUYECKUX 3JIEMEHTOB
N .MenneneeBa, NEPUOIAYECKOE
W3MEHEHUE paJlycoB aTOMOB U
3aKOHOMEPHOCTHU W3MEHEHUs
XUMUYECKUX CBOMCTB AJIEMEHTOB MO
MepuoJiaM U Irpynnam.

Menua-3aHsTue

OTMopHBIH KOHCIIEKT

Buasl XuMHU4YeCKOM CBSI3H, CIOCOOBI
oOpa3oBaHHs  KOBAJICHTHOMU u
WOHHOW  CBSI3H, XapaKTePHUCTUKU
KOBAJICHTHOM  CBS3H. Ilonsarus
3JIEKTPOOTPHUIATETHHOCTH u
CTEIEHN OKMCIEHUS XHMHYECKHX
SJIEMEHTOB, BAaJEHTHOCTHL HX aTOMOB
B COCIMHCHUAX.

Jlekuus ¢ npe3eHTanuen

OnopHbBI# KOHCIIEKT

BemectBa MOJIEKYJIIPHOTO u
HEMOJIEKYJIIPHOTO CTpOEHUS,
3aBUCHUMOCTb CBOHCTB BELIECTB OT
BHJIA UX KPUCTAJUINYECKON PEIIETKH.

Jlekuus ¢ npe3eHTauuen

OnopHbBI# KOHCIIEKT

Kraccst HEOPTaHWYECKUX u
OpPTraHUYECKUX BEIIIECTB,
cucTeMaThieckass HOMEHKJIATypa B
OpraHN4eCcKOi XUMUHU.

IIpakTukym

Pe3ynbTaThl  ypoka-
MpaKkTUKyMa

OOmias xapakTepUCTUKA METAJJIOB
rmaBHbIX moxarpymm -1l rpynm u
MEPEXOTHBIX METAJIIOB, 174
nonoxenue B Ilepuognueckoin
CHCTEME M OCOOEHHOCTH CTPOCHUS
HX aTOMOB.

CeMI/IHapCKOG 3aHATUC

Pesynbratet
CEMHHAPCKOTO
3aHATHSA

O6mas XapaKkTepHucTHKa
HEMETAIUIOB TJaBHBIX moarpymm V-
VIl tpynm mo #WX TMOJNOXKEHHI0 B
ITepuoanueckoit cCHUCTEME u
0COOEHHOCTH CTPOCHHSI KX aTOMOB.

CeMHHApPCKOE 3aHATHE

Pe3ynbTaThl
CEMUHApPCKOTO
3aHATHUSA

XapaKTepHLIe XUMHUYCCKHEC
CBOICTBa IMPOCTBIX BCIICCTB-
METAJIJIOB 1 HEMCTAJIJIOB

XUMHUYECKUI TpeHAKED

3amnucu B TETpaau

10

XapakTepHble XAMWUYECKHE
CBOICTBA  OKCHUJOB  -OCHOBHBIX,
aM(pOTEPHBIX, KUCIOTHBIX.

XHWMHUYECKHI TpEHAXEP

3anwcyu B TETpaan

11

XapakTepHsle XUMHYECKUE
CBOWCTBa OCHOBaHMi, aM(OTEPHBIX
THIPOKCHJIOB, KHCIIOT.

XHWMHUUYECKUI TPEHAXKED

3anwcu B TETpaan

12

XapakTepHsle XUMHYECKUE
CBOMCTBA CPEIHUX U KUCIBIX COJIEH

XHWMHUUYECKUI TPEHAXKED

3anwcu B TETpaan




13

Bzaumocss3p HEOPraHn4CCKUuX
BCIIECTB PAa3HBIX KJIACCOB

[TpakTukym

PesynbTaThl  ypoka-
MPAKTHUKyMa

14

TCOpI/IH CTpOCHHA OPraHU4YCCKUX
COCI{HHGHHﬁ, SIBJICHUC TOMOJIOTHH H
HU30MCPUHN, BUABI N3OMEPUU.

CCMI/IHapCKOG 3aHATHC

Pe3ynbratel
CEMHHAPCKOTO
3aHSTHUS

15

Oco0eHHOCTH  XHMHYECKOIO |
AJICKTPOHHOTO CTPOCHUSI OCHOBHBIX
KJIaCCOB YTIICBOIOPO/IOB, X
CBOMCTBa, a TaK K€ DJIEKTPOHHOE
CTPOCHHE M CBOWCTBA MPOCTEHUIIETO
apOMaTHYECKOTO YTIEBOIOpOIa-
OeH30/1a U €ro TOMOJIOTOB.

Jlexius

OTMopHBIH KOHCTIEKT

Bropoe nosyroaue

16

DNEKTPOHHOE CTpOeHHE
(hyHKITMOHAIBHOM TPyIIIbI u
XapaKkTepHble XUMHUYECKHE CBOMCTBA
KJlacca MmpeelbHBIX OJJHOATOMHBIX U
MHOTOaTOMHBIX CITUPTOB, a TaKkKe
rpocreiimero GheHona.

Jlexus

OnopHbI# KOHCIIEKT

17

XapaxTepHble XUMHYECKHE
CBOWCTBA  KHUCJIOPOAOCOAEPKAIINX
OpPTraHUYECKUX COCIMHEHUH:
anbACTUIbL, MpeaebHbIE
KapOOHOBBIE KHCIIOTBI, CJIOXKHBIE
3(UPBI, JKUPBI, MBLIA, YTJICBOJIBI.

Jlexius

OTmopHBIH KOHCTIEKT

18

B3anMocss3b OpraHu4EeCKUX
BEILIECTB Pa3HbIX KJIACCOB.
Knaccudukarus XUMUYECKUX
peakuuii B HEOPraHWYECKOM U
OpraHUYeCKON XUMUHU.

IIpakTukym

PesynbTaThl  ypoka-
MpaKkTUKyMa

19

CkopocTh peakuuu u ee
3aBHCHMOCTD oT Pa3IMYHBIX
(hakTOpOB.

Jlexims

OnopHbI KOHCIEKT

20

O0Opatumble W HeoOpaTUMbIE
peaxkyy, XUMUYeCKOe PaBHOBECHE U
€ro CMEIIEHUEe INoJx JCHCTBUEM
pa3nUYHbIX (PAKTOPOB.

Jlexius

OnopHbIN KOHCIEKT

21

Jucconmanuss CHIBHBIX M CITA0BIX
AJIEKTPOJIUTOB B BOJHOM PACTBOPE.

Jlexuus, mpakTUKYM

OnopHBINA KOHCIIEKT,

22

Peaxuuu moHHOrO 0OM€EHa B BOAHOM
pacTBope

IIpakTuky™m

Pe3ynbTaThl  ypoka-
MpaKkTUKyMa

23

OKHUCIINTEIIHHO-
BOCCTAaHOBUTEJILHEIE peaxiuuy,
COCTABJICHME MX YPAaBHEHUH U
pacno3HaBaHue (pyHKIUI peareHToB
B Hux. Koppo3us weramioB u
CII0COOBI 3alIUTHI OT HEeE.

[IpakTuxkym

PesynbraTel  ypoka-
MpaKTUKyMa

24

I'maponus coneit U cpena BOJHBIX
pPacTBOPOB.

Jlexmus

OnopHbBI# KOHCIIEKT

25

Baxueiimme cBoicTBa U CrOCOOBI
MIOJTydeHUSI  OCHOBHBIX  KJIACCOB
YTIE€BOAOPOJIOB.

Jlekmus

OnopHbIN KOHCIIEKT

26

Bakneiime CBOWCTBA M CIIOCOOBI
MIOJTydeHUSI  OCHOBHBIX  KJIACCOB
KHCJIOPOJ0COEPIKAIITIX
OpPraHUYECKUX COCAUHEHUI.

Jlekmus

OnopHbIN KOHCIIEKT

27

[IpaBuna paboTel ¢ nabopaTopHOR
MOCYI0H ¥ 000PYI0BaHHUEM, OCHOBBI
TEXHUKH 0€30TacHOCTH MpH padote
C €IKUMH, TOPFOYMMH ¥ TOKCHYHBIMH

OBpuctuueckas Oecena

OnopHbIN KOHCIIEKT




peakTUBaMH, CPEICTBaMHU OBITOBOM
xumuu. OnpezneneHue xapakrepa
cpeabl WHINKAaTOPaMHU "
KayeCTBEHHbIC peaxkuun Ha
HEOpraHu4yeckue  BellecTBa U
OTACNbHBIC KIJIACCHI OPraHUYeCKUX
COCIMHEHUM.

28 | CrocoObl  TONydYeHWs MeTaJlioB, | 1 Jlexnus. [IpakTukym OnopHBIH KOHCTIEKT
Hay4HbIC IMPUHIUIbBI XUMHUYECKOTO
MPOU3BOJICTBA, oxpaHa
OKpy’Karollell cpeabl, MPHUPOIHEIC
HWCTOYHHUKH u nepepadoTKa
YTJI€BOJOPOIOB, OCHOBHBIE METOMBI
CHHTE3a BBICOKOMOJIEKYIISIPHBIX
coennuHeHU. PemeHune 3amad mo
OTIPEIICTICHHUIO 00BEMHBIX
OTHOULICHUH Ta30B MPH XUMUYECKUX
peaknmsax;  TemmoBoro  3ddekra

peaKimu.
29 | Pemienue 3amau mo ompeneneHuro | 1 [IpakTukym Anroputm
Macchl BEIIeCTBA 10 M3BECTHOM pelieHus 3agad

MacCcOBOW [I0J€ M Macce pacTBOpa.
Pewmenne 3agau mo ompeneneHuro
Macchl BellecTBa (00bema rasa) 1o
U3BECTHOMY KOJHUYECTBY JPYyroro
BEIIECTBA B PEAKLIUSX.

30 | Pemenne 3amau mo ompenenennto | 1 [TpakTukym Anroputm
Macchl, o0beMa WM KOJIWYeCTBa peleHus 3aaa4y
MPOAYKTa peareHTa B HEIOCTaTKe, C
NpUMECSIMA WJIM B BHJAE PacTBOpa.
Pemenne 3amau Ha HaxoXIEHHE
MOJIEKYJISIpHOU thopmybr
OpraHuyecKoro BemecTBa. Pazbop
nemoBepcuit EI'D mo xumun

YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

1. AN.Bpyonesckuii,  A.ILEnpauukuii ~ Xumus.  Cyneprectsl i
CTapILIEKIACCHUKOB U a0uTypreHToB: MuHck «M3natensctBo FOHUIpeccy, 2008.

2. JI.H. Typuen Xwumusa. PacuerHele 3amaunm [ nocTtynaromux B BY3sr
MocksBa «Ok3amen», 2020.
3. A.A.Kagepuna Xumusi EI'D 2023. TunoBbsle 3K3aMEHALIMOHHBIE BAPUAHTHI:

MockBa «HanmonansHoe obpazoBanuey, 2022
4. JI.YO.Moopotun Xumus EI'D 2023. TurmoBsie SK3aMeHAIIMOHHBIE BAPUAHTHI :
MockBa «HannonansHoe o6pazoBanuey, 2022
5. B.H. oponskun, A.I'. bepexnas, T.B. CaxuneBa, B.A.deBpaneBa Xumus.
TemaTnueckue TecThl 11 noaArotoBku Kk EI'D: Pocros-Ha-/lony «Jlernony,
2022.
6. IO.H.Mensene, A.D. AnrtomuH, P.AJlugun Xwumus. BcerynurenbHbie
ucneITanusa: MockBa «Ok3ameny, 2022.
7.  http://www.ege.edu.ru
8. http://www.fipi.ru
9. http://www.it-n.ru
10.  http://www.openclass.ru
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