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IHHOACHUTEJIBHASA 3ATIMCKA

JlaHHbII Kypc IpeAHa3HaueH [yl oAroToBKU oOyuaromuxcs 11 kinaccos k caaue Eaunoro
rocynapcTBeHHOro sk3ameHa (EI'D) mo xumuu, KOTOphIN SABISETCS KaK BBITYCKHBIM 3K3aMEHOM
3a Kypc CpeHel IIKOJIb, TaK U BCTYIUTEIbHBIM 9K3aMeHOM B BY 3.

TeopeTndecknii Kypc XMMHH COCTABJICH COTJIAacHO Koaupukaropy EI'D.

3aaHus NpaKTUUECKOM YacTu Kypca npuoinkeHsl k femosepcusiM EI'D u He BBIXOIAT 3a
paMKH co/iep KaHus Kypca XUMHUH, HOPMAaTUBHO ONPEJEIIEHHOTO CIEAYIOIMMU JOKYMEHTAMU:

1. OO0s13aTeNIbHBIE MUHUMYM COJIEP)KaHHUSI OCHOBHOTO 001Iero oOpa3oBaHUs IO
xumuH (rpuka3z Muno6paszosanust Ne 1236 ot 19.05.1998 r.)

2. O06s13aTeTbHBIM MUHUMYM COJICPXKAHUS CPEAHETO (TTOJTHOTO0) 00I11ero 00pa3oBaHus
o xumuu (npukas MunoOpaszosanust Ne 56 ot 30.06.99 r.)

3. ®denepanbHBIM KOMIOHEHTOM FOCYJapCTBEHHOTO CTaHapTa 001Iero oOpa3oBaHusl.
Xumwusi(pukaz Munoo6pazoanus Ne 1089 ot 05.03.2004 r.).

VYpoBeHb MperbsABICHUS COAEpPKaHUs y4eOHOTO MaTepuana JaHHOTO Kypca COOTHECEH C
TpeOOBaHUAMHU TOCYIAapPCTBEHHOIO CTaHAApTa K IMOJArOTOBKE BBIIYCKHUKOB CpeaHel (IOJHOIN)

HIKOJIBI ITO XUMMHU.

Ilenu kypca:

1. CrocoOCTBOBATH MOBBIIICHHIO Ka4eCTBa MOJATOTOBKH BBITYCKHUKOB K crade EI'D
110 XUMUH,

2. [ToBbicHUTh A(P(HEKTHBHOCTH BCEX BUIIOB KOHTPOJIS M OIEHKH KauyecTBa y4eOHBIX

JOCTH>KEHHUM IIKOJBbHUKOB;

3. O3HakOMUTH OOY4YaIOIIUXCS CO CTPYKTYPOH KOHTPOJHHO-U3MEPUTEIBHBIX
MaTepHaoB, YUCIOM, GOPMOIi U YPOBHEM CIIOKHOCTHU 3a1aHuil EI'D mo xumum.

[Iporpamma cneukypca «lloaroroBka x EI'D mo xumum» paccumtana Ha 30 yueOHbIE

Henenu (2 yac B Heaenmto, 60 yacoB 3a roj).

COJEPKAHUME ITPOI'PAMMBI CIIELIKYPCA

BBenenne. 3HaKOMCTBO CO  CTPYKTYPOM KOHTPOJIBHO-U3MEPHUTEIBHBIX MaTepHaJIOB,
qucaoM, GOpMOil U ypoBHEM CIIOKHOCTH 3aanuii EI'D o xumum.

dopma CylIECTBOBAHUSA XHMHMUYECKMX OJJIEMEHTOB, COBPEMEHHBIC IIPEIACTABICHUSA O
CTPOEHUH aTOMOB, U30TOTIOB JIEMEHTOB M 3JIEKTPOHHBIX 000JI04€K aTOMOB, TOHATHE 00 AaTOMHBIX
opOUTaNAX, S- M P-dJEMEHTaX, 3JEKTPOHHBIX KOH(PUIypalusX aTOMOB B OCHOBHOM U

BO30Y)KICHHOM COCTOSTHUSIX.



[lepuonnueckuii 3akoH U llepuonnueckas cucremMa XMMHYECKHX  DJIEMEHTOB
JA.N.MenaeineeBa, NEPUOANUECKOE U3MEHEHUE PAINYCOB aTOMOB M 3aKOHOMEPHOCTH U3MEHEHHUS
XUMHUYECKUX CBOMCTB JIEMEHTOB 110 IIEPUOAAM U IPYIIIAM.

Buner xumudeckod CBsi3M, CrmocoObl 00pa3oBaHMsS KOBAJICHTHOW W HOHHOW CBSI3H,
XApaKTEPUCTUKU KOBAJIECHTHOM CBsI3U. [IOHATHUSA 2IEKTPOOTPULIATEIIBHOCTH U CTEIIEHU OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB, BAJICHTHOCTb UX aTOMOB B COCIMHECHUSX.

BemecrBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMS, 3aBHCHUMOCTH CBOWCTB
BEILIECTB OT BHJIA UX KPUCTAIINYECKON PEILETKH.

Kitaccbl HeopraHnyecknx M OpraHM4eCcKuX BEIECTB, CUCTEMATUYECKasl HOMEHKIIaTypa B
OPraHU4eCKO XUMHUH.

OOmiass xapakTepucTHKa MeTajioB IIaBHbIX noarpynm |-lIl rpynn um nepexoanbix
METaJJIOB, UX MojoxeHue B [lepuoaudeckoil cucteMe U 0COOEHHOCTH CTPOCHUS UX aTOMOB.

OO611as xapakTeprcTHKa HeMeTaJI0B TiaBHbIX noArpymni |V-VII rpynmn no ux nosioxxexnuo
B [lepnoauueckoii cucteMe U 0COOEHHOCTH CTPOEHHUS UX aTOMOB.

XapakTepHble XUMHYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAJUIOB U HEMETAJIJIOB.

XapakTepHble XUMHUYECKHE CBOMCTBA OKCHJIOB -OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XapakTepHble XUMHUYECKHE CBOWCTBA OCHOBAaHUH, aM()OTEPHBIX THIPOKCHIOB, KUCIIOT.

XapakTepHbIe XUMUYECKUE CBOMCTBA CPEIHUX U KUCIIBIX COJICH.

B3anMoCBsI3b HEOPraHMYECKUX BEIIECTB PAa3HBIX KIACCOB.

Teopust cTpOe€HHS OPraHUYECKUX COEAUHEHHUH, SBJIEHUE TOMOJIOTMM U MU30MEPHUH, BUIBI
U30MEPUH.

OcoOeHHOCTH  XMMHUYECKOTO W  DJIEKTPOHHOTO CTPOEHHS OCHOBHBIX  KJIACCOB
YIJIEBOJIOPOJIOB, UX CBOMCTBA, @ TAaK € 3JIEKTPOHHOE CTPOEHUE M CBOMCTBA IMPOCTEUILEro
apOMaTUYECKOro yriieBoI0poaa-0eH30J1a U €ro TOMOJIOTOB.

DNeKTpOHHOE CTpoeHHe (DYHKIIMOHAIBLHOU TPYIIIBI U XapaKTepHble XUMUYECKUE CBOMCTBA
KJ1acca MpeAeTbHBIX OJTHOATOMHBIX 1 MHOTOQTOMHBIX CIUPTOB, a TaK)Ke MpocTeiiiero ¢pexomna.

XapakTepHble  XMMHMYECKHE  CBOMCTBA  KHUCIOPOJOCOJEpXKAIUX  OPraHUYECKUX
COEIMHEHUI: albAeTubl, Ipeae/ibHbIe KapOOHOBBIE KUCIIOTHI, CIOXKHBIE d(PUPHI, KUPbHI, MbLIA,
YIJIEBOJBL.

B3anMocBs3p OpraHMYecKMX BELIECTB pa3HbIX KiaccoB. Knaccupukanus XHUMHYECKHUX
peaKuuii B HEOPraHUYECKOU U OPraHUYECKON XUMUH.

CKOpPOCTb peaklMy U €€ 3aBUCUMOCTb OT Pa3JInYHbIX (haKTOPOB.

OOpatuMble 1 HeOOpaTUMbIE pEaKIMM, XMMHUYECKOE PAaBHOBECHE M €ro CMEILIEHHE MO/
JeWCTBUEM Pa3IMYHBIX (DAKTOPOB.

Jlvcconmanus CUIbHBIX U CIa0BIX 3JEKTPOJIUTOB B BOJJHOM PacTBOPE.

Peakunu noHHOTO 0OMEHA B BOJHOM PacTBOpE.



OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIMH, COCTaBJIECHUE UX YpaBHEHUU U
pacrno3HaBaHue QYHKIIUH peareHTOB B HUX. KOppo3us MeTaioB ¥ CIIOCOOBI 3alTUTHI OT HEe.

I'maposns coneit U cpeaa BOOHBIX pacTBOPOB.

Baxueiiine cBoiicTBa M CIOCOOBI MOJYY€HHS] OCHOBHBIX KJIACCOB YIJI€BOJAOPO/IOB.

Baxwueiimmne CBOKCTBA 51 CrocoObI MOJIyYEHUS OCHOBHBIX KJIaCCOB
KHCJIOPO/10COIEPKALMX OPraHUYECKUX COETUHEHUM.

[IpaBuwna paboTel ¢ naboparopHOH mMOCYNOW W O0OpPYIOBAaHWUEM, OCHOBBI TEXHUKHU
0€30MacHOCTH MPU PadOTe C EAKUMH, TOPIOYMMH U TOKCHYHBIMHU PEAaKTHBAMH, CPEICTBAMU
ObIToBOM XuMuH. OnpeiesieHne XapakTepa Cpelbl HHINKATOPAMU U Ka4eCTBCHHBIC PEakluy Ha
HEOPraHMYECKHE BEIIECTBA U OT/EIbHBIC KIACChl OPTaHUYECKUX COCTUHECHHI.

CrocoObl TOJIyYeHHS] METAJJIOB, HAYYHbIC TPHHIIUIBI XUMHUYECKOTO IPOM3BOJICTBA,
OXpaHa OKpY)Karollel cpeibl, IPUPOAHbIE HCTOUHUKHU U TiepepaboTKa YTrieBOA0POI0B, OCHOBHBIE
METO/Ibl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHMH. PerieHue 3amad 1o omnpeneneHuto
00BEMHBIX OTHOIICHHUH ra30B MPU XUMUYECKUX PEAKITUAX; TETUIOBOTO d(PdeKTa peakiuu.

Pemenune 3agad o onpeneneHno Macchl BEMIECTBA MO U3BECTHOM MAacCOBOM JI0JI€ U Macce
pacTtBopa. Pemienue 3aad mo OmpeNeNeHHI0 Macchl BellecTBa (0ObeMa rasa) 1mo M3BECTHOMY
KOJIMYECTBY JIPYrOoTO BEIIECTBA B PEAKIIHSIX.

Pemenue 3amau no onpeneneHnio Macchl, 00beMa UM KOJMYECTBa MPOIyKTa peareHTa B
HEJOCTAaTKe, C IPUMECSIMU WX B BUJIE pacTBOpa. Pemenne 3a1a4 Ha HAX0KI€HUE MOJIEKYJIIPHOM

(dhopmysel opranrdeckoro BemiectBa. Pazoop nmemosepcuit EI'D no xumumn.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI CIIELHKYPCA
«IIOATI'OTOBKA K EI'D 110 XUMHMN»

JIMYHOCTHBIE PE3YJIbTATbBI

@®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pPE3yJIbTaTaM OCBOEHHUS OOYYarOLIUMHCS
IIporpamMm cpegHero oOiero oopazoBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronndyeckoil OCHOBOM Uil pa3pabOTKH IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOEHUS
IIpOrpamMm CpegHero oouiero o0pa3oBaHus sIBISIETCS CUCTEMHO-/1EATEIbHOCTHBIHN MOAXO0/.

B cooTBeTCTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeIMeTa « XUMHsD Ha YPOBHE CpeIHEro o0I11ero 00pa3oBaHusl BbIIEIECHBI
CJIEYIOIHE COCTABIISAOILHNE:

0CO3HaHME OO0YYaIOIIMMUCA POCCUHCKOM TpakJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIENIEHHUIO;

HaJIM41e MOTUBAIIUH K 00YyUEHHIO;

LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX

LICHHOCTEN U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ 0a30BoOM HAayKHU XUMUHU;



TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESATETHLHOCTU
[[EHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAMH, TIPUCYIIUMHU IEJIOCTHOM CHCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJIM4YMe TPABOCO3HAHMS DKOJIOTUYECKON KyIbTYphl M CHOCOOHOCTH CTaBUTh ILETH U
CTPOUTH KU3HCHHBIE IIAHBL.

JIM9HOCTHBIE PE3yIbTATH OCBOCHHSI IIPEMETA « XUMUS IOCTUTAIOTCS B €IMHCTBE YUCOHOU
¥ BOCITUTATEILHOW JIEATEIIPHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKUMH, COIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSMH W HJCAJaMH POCCUHCKOTO TPaKJIaHCKOTO OOIIeCcTBa,
MPUHATHIMU B OOIIECTBE HOPMaMH WM TPABUJIAMH TOBEICHHSI, CIIOCOOCTBYIOIIMMU IPOIIecCaM
CaMOTIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JTMYHOCTH 00YJAFOIIUXCS.

JIMIHOCTHBIE Pe3yJabTaThl OCBOCHUS TPEaMeTa «XUMHUSD» OTPAXKAIOT CPOPMUPOBAHHOCTH
OTIBITa TTO3HABATEIIHHOM U TPAKTUIECKON JIEATEIIBHOCTH O0YJAIOIIMXCS [0 PeaTU3aIHH IPUHATHIX
B OOII[ECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YJArOIIMMHUCS CBOMX KOHCTUTYITHOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY H MPaBOTIOPSIKY;

MPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M MPaBWIAX MEKIUYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTLHOCTU MPU CO3/aHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MM03HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI JPYTUxX
P aHAJN3€ PA3JIMYHbIX BUJIOB yUeOHOM AeATEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHMS :

LIEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YBOXEHUS K IPOIIECCY TBOpPYECTBAa B 00JacCTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yNbTaT MJIUTENIbHBIX HaONIOICHUH,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalIHu3e
MH(OPMALIUU O TIEPEIOBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBSI3aHHBIEC C XUMUUYECKUMU SIBIICHUSIMU, U IPUHUMATH
OCO3HAHHBIE PEIIeHHUs, OPUEHTHPYSCh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TIOCTYNKM CBOHMX TOBapHINEW C TMO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popMHupPOBaHHS KYJbTYPHI 310POBbS:



MOHUMAaHMs I[IEHHOCTEW 3J0poBOTO M Oe3omacHOro obpa3a KH3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuiI OE30TACHOTO OOpaIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JIEATEIHHOCTH,

MOHUMAHMS [EHHOCTH TMPaBWI WHIVUBUAYAILHOTO W KOJUICKTUBHOTO 0€301acHOro
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpEHUs);

5) TpyaA0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ad COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUIECKOMY H3YYCHHIO MPOGECCHUi pazIMYHOTO pOJja, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHS TIPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3yiabTaraM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYAIbHOM TPACKTOpUM 00pa30oBaHus, Oy ayIiei
npodeccuu U peanu3anui COOCTBEHHBIX KU3HCHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 11EeJIECO00PA3HOTO OTHOIICHHUS K IPUPOJE, KaK HCTOYHUKY CYIIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHMSI TJI00AJTLHOTO XapaKTepa YKOJIOTMYECKUX MPOOJIeM, BIUSHHUS SYKOHOMUYCCKUX
MPOIIECCOB HAa COCTOSTHUE IPUPOTHON U COITUATBHOM CpeIbl;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUU JIJIs PEIICHHS BOIIPOCOB
PaIMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUSI TPOTHO3MPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JICCTBUHN U IPEJOTBpAIIATh HUX;

HaJu4usl PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYPhl, OIBITA
NESATENBbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO

Pa3BUTHUA HAYKU U 06H.ICCTBCHHOI>1 IIPAaKTUKH,



MOHMMAaHUS CHeuu(UKA XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBbHOTO HAYYHOI'O MBIILJIEHUS, CO3/IaHUU LEJIOCTHOIO MIPEICTaBICHUs 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IPHUPOABbI M UEIOBEKA, B INO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW U
pereHnu mpoodaeM coxXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LUBWIM3ALUHU: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELICHUH IT100abHBIX POOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecTieYeHnH YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKIOTO YiIeHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TI'PAaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIO0JIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHS Jie7aTh 000CHOBAaHHbBIE 3aKJIIOUYEHNS Ha OCHOBE HAyYHBIX ()aKTOB U MMEIOIIMNXCS TaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMM 10 XMMHMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSMU;

HHTEpeca K 0COOCHHOCTSIM TPYZa B Pa3IMUHBIX cepax mpodeccuoHanbHOM JesITeNbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHble pe3ylbTaThl OCBOCHUS YUEOHOro mnpeaMmera «XuUMHUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI ()OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA MEXAUCIUILIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crnenu@uKy METOZI0B MO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SABJCHHUE, MPOLECC, CUCTeMa, HAay4yHbIH (aKT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHsl, HCCIIeI0BaHKE, HAOIOICHNE, U3MEPEHHE, SKCIICPUMEHT U JPYTHE);

YHUBEpcajJbHble  ydeOHble  JeiicTBuS  (TIO3HABaTelbHBIE, KOMMYHHUKATHUBHBIE,
peryasTuBHbIE), obOecreunBarone (GopMupoBaHHe (YHKIUMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yYaromuxcs;

CIOCOOHOCTh  OOYYAIOIIMXCSl  MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUILIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HaHUs W YHHBepcalbHble y4yeOHble MACHCTBUS B IIO3HABATENBHON U

COIIMaIbHOM IPpaKTHUKE.



MeranpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH Y4eOHBIMU

IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA IIeI\/JICTBI/ISIMI/I.

OBiaieHHe YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIBHO  (DOPMYJIMPOBATh W aAKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh IEIN JEATSIBbHOCTH, 3a7aBas TNapaMeTpbl U KPUTEPUH WX JIOCTHKCHHS,
COOTHOCHTDB PE3YIIbTAThI ACATCIBbHOCTH C MMOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BAaTh IMPU OCBOCHHUU 3HaHUHU HpI/IéMLI JIOTUYCCKOI'O MBIIIJIICHUS — BBIACIIATH
XapaKTCPpHBIC IMMPHU3HAKU HOHATHU WU yCTaHaBJIMBATb WX B3aWMOCBA3b, HUCIIOJIB30BAaTh
COOTBECTCTBYIOIIMEC MMOHATHA IJIS 06’I)$ICH€HI/I$I OTACIBHBIX (1)aKTOB 158 ﬂBHCHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU JJIA KHaCCI/I(i)I/IKaHI/II/I BCIIICCTB U XUMHUYCCKUX peaKHI/Ifl;

YCTaHABJIIMBATb NPUINHHO-CICACTBEHHBIC CBA3H MCKIY N3YUaACMbIMU ABJICHUAMMU,

CTPOMTD JIOTHYECKUEC PACCYKIACHUA (I/IHI[yKTI/IBHI)Ie, JACAYKTHBHBIC, I10 aHaJIOFI/II/I), BBISABJISATH
3aKOHOMEPHOCTH U IPOTUBOPEUUSI B pacCMaTPUBAEMBIX SBIICHUSAX, (OPMYIUPOBATH BBHIBOIBI U
3aKITIOYCHUS;

MPUMEHSTHh B TIPOIECCE MO3HAHUS, UCIIOJIb3YeMbI€ B XUMHH CHUMBOJIMYECKHE (3HAKOBBHIC)
MO/IENH, PEe0OPa30BHIBATh MOJICIHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHME XHMHUYECKOM pEaKIUM — TPU PEIICHHH yYeOHBIX
MTO3HABATENIBHBIX U IPAKTUYCCKUX 3a/1a4, MPUMEHATH HA3BaHHBIC MOJICTILHBIC PECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUYCCKUX PEAKITHH.

2) 60a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUSL:

BJIaJIETh OCHOBAaMHU METOJI0B HAYYHOT'O TMIO3HAHUS BEIIECCTB U XUMHUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LETHM M 33JaYd  UCCIEJOBAaHWSA, WCIOIB30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
Ui GOopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHMIA;

BIIQJIETh HAaBBIKAMH CAMOCTOSITENIFHOTO IUIAHUPOBAHUS M TPOBEICHHS YYCHHUECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3yabTaT, (GopMylaHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTENIHHO
JIOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW HCCIEI0BATENbCKOM U TPOEKTHON JesATeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY IOUCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUSI.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpMaUMU (HAYYHO-TIOMYJISIpHAS
JUTepatypa XMMHYECKOTO COJIepXKaHMs, CIpaBOuYHBIE TMocoOus, pecypcbl HHTepHera),
aHAJTM3UPOBATH HH(POPMAIHIO PA3TUYHBIX BUAOB U (HOPM MTPEICTABICHNS, KPUTHYECKH OLIEHUBATD
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTD;

(dbopMynHupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABI TPH TOHCKE M O0TOOpe
nHpOopManKy, HeOOXOIMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEICIEHHOTO THIIA;

nprOOpeTaTh OMBIT MCIIOJIB30BAHM WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBbHYIO (pOpMy TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaguKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

WCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KauyecTBE CpeACTBA NpU paboTe ¢ XUMHUYECKOUN
nHpopmanuen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh N HpeO6pa30BI)IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.

OBJIa}IeHI/Ie yHI/IBepcaJIbelMP[ KOMMYHI/IKaTI/IBHI)IMI/I l]CﬁCTBI/IﬂMI/li

3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYXK/IaeMOW TEMBI B XOJI¢ Majora W/Wiu JUCKYCCHH,
BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOM TPEIJIOKEHHUS OTHOCHTEIILHO BBIOJTHEHUS
MpeJI0KEHHOH 3a/1a4u;

BBICTYIATh C MPE3CHTAIMEH pe3yabTaTOB TO3HABATEIBHON JEATEIHHOCTH, TOJYYEHHBIX
CaMOCTOSITEJIPHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBITIOJHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYCCKONW padOThl IO HCCICAOBAHUIO CBOMCTB HM3Y4YaeMbIX BEIICCTB,
peanu3anuu y4eOHOTO MpoeKTa M (POpMyIUpoBaTh BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHBIX

I/ICCJ'IGI[OBaHI/Iﬁ HYTCM coriaCoBaHusAd HOSI/IHI/Iﬁ B X0J€ O6C}’)KI[CHI/IH 1 oOMeHa MHEHHUSIMU.

OBJiajieHNe YHHBEPCATbHBIMHU PeryJsiTHBHBIMH JeHCTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JESTEIbHOCTD,
onpenenss e€ Leau M 3a/auyd, KOHTPOJIMPOBAaTh M MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUIM NPU BBIIOJHEHUU YY4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYIICCTBJIIATH CAMOKOHTPOJIb CBOEM JIeITEeNILHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpaMmbel COO 1o XMMHUHU Ha Yri1yOJnEHHOM ypOBHE
BKJIIOYAIOT: crienugudeckue s crneukypeca «lloarotoka k EI'D mo xuMumy HaydHble 3HaAHMS,

YMCHHA U CIIOCOOBI JIENCTBUI T10 OCBOCHUIO, UHTCPHIPCTAIITUUN U HpCO6p8.30BaHI/IIO 3HaHPII>i, BU/JbI



JEATEIbHOCTH TI0 MOJYYEHUIO HOBOTO 3HAHUS W NPUMEHEHMIO 3HAHWN B PA3IMYHBIX YUEOHBIX
CUTYalUsiX, & TAKXXE B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX C XUMUEH.

[IpenmeTHsbie pe3ynabTaThl 0OcBoeHUs Kypcea «Iloaroroska k EI'D o xumum» oTpaxaroT:

1) copmupOBaHHOCTH MPEICTABICHHUIA: O MECT€ | 3HAUYCHHM OPraHHUYECKOW XUMHUHU
B CHCTEME E€CTECTBEHHBIX HayK U €€ pOJH B 00€CICUeHNH YCTOHYMBOTO PAa3BUTHS YEJIOBEYECTBA!
B PEIICHUM MPOOJIEM IKOJIOTHUECKOM, YHEPIeTHUECKON U MUIIEBOW OE30TIaCHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3JAHUM HOBBIX MAaTE€pPHaOB, HOBBIX HMCTOYHUKOB SHEPrud, B oOecnedyeHuu
palMOHAIBLHOTO MPUPOAOIIOIb30BaHus, B (POPMUPOBAHUU MHPOBO33PEHUS U OOLIEH KyIbTYpbl
YeJIOBEKa, a TAKXKE FKOJIOTUIECKH 000CHOBAHHOTO OTHOUICHHS K CBOEMY 3JI0POBBIO U TIPUPOIHOM
cpene;

2) BIAJEHHUE CHUCTEMOM XMMHYECKHUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJArarolliue
MOHATHS — XUMHYECKUH DJIEMEHT, aToOM, SIIPO U AJICKTPOHHas 00ojiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aToMa, TMOpHAM3alMs aTOMHBIX
opOuTanel, MOH, MOJIEKyNa, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTb, CTENEHb OKHUCIICHHUS,
XMMHYECKasi CBsI3b, MOJIb, MOJIIpHAasE Macca, MOJISIpHBIM OOBEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHAIbHAS TpYIIa, paguKkal, CTPYKTypHble (QopMmynbl (pa3BEpHYTbIE, COKpallEHHBIE,
CKEJIETHbIE), M30MEpHsl CTPYKTypHas W MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
MU30MEpPBI, TOMOJIOTUYECKUH PsZl, TOMOJIOTH, YIJIEBOJLOPOJBI, KHCIOPOI- M a30TCOICPIKAILHE
OpPraHUYECKHE COCOUHECHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIC
COCIMHECHUS; TEOPUHU, 3aKOHBI (Tmepuomumyeckuii 3akoH J[. WM. MenzaeneeBa, Teopusi CTpOEHUS
oprannveckux BemiectB A. M. bymiepoBa, 3aKOH COXpaHEHHS] MAacChl BEIECTB, 3aKOH
COXpaHEHHMs U TMPEBPAIIECHUS DHHEPrUM IPU XUMHUYECKUX PEAKLUHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI A3BIK XMMHH, MHPOBO33DCHUECKUE 3HAHMS, JIGKAIIME B OCHOBE IOHHMAaHUSA
IIPUYMHHOCTH W CUCTEMHOCTHM XMMHYECKHX SIBICHMM; IPEACTaBICHUS O  MEXaHU3Max
XMUMHMUYECKUX PEAKLINM, TEPMOJANHAMUYECKUX U KUHETHYECKHUX 3aKOHOMEPHOCTSIX X IIPOTEKAHUS,
O B3aMMHOM BJIMSHUM aTOMOB M IPYIIl aTOMOB B MOJIEKyJaX (MHIYKTHBHBI U Me30MEpHBIi
spdextsl, opueHTantel I u II pona); ¢axronornueckue cBeneHHs O CBOMCTBax, COCTaBe,
[IOJIydeHHH U 0e30I1aCHOM HCIMOJIb30BAHUM BaKHEHIINX OPraHMYECKHX BELIECTB B OBITY
U IIPAaKTUYECKON JIeSATETbHOCTH 4YellOBeKa, OOMMX HayyHbIX [PUHLUIAX XUMHYECKOTO
IIPOM3BO/ICTBA (HA MPUMeEpE NMPOU3BOJICTBA METAHOJIA, epepaboTKU HEPTH);

3) chOpMHpPOBAaHHOCTb YMEHHUI: BBISBIATH XapakTEpHble MPHU3HAKU  TOHATHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOLIME IOHATHS IpPU ONHUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHUN;

4) chopMUPOBAHHOCTh YMEHUH: UCIIOIH30BATH XUMUYECKYIO0 CUMBOJIMKY JJISi COCTABIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX  (pa3BEPHYTBIX, COKpAIIEHHBIX U CKEJIETHBIX)  (OopMyI
OPraHMYECKUX BEIIECTB; COCTABIATh YPABHEHMS XHMMUECKUX PpEaKLUHUHd M pacKpbhlBaThb HX

CYIIHOCTB: OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ moCcpecaACTBOM COCTaBJICHUA



AJIEKTPOHHOTO OalaHCca ATUX PEeaKLUi; peaKknii HOHHOro 0OMeHa MyTEM COCTaBJICHUS UX TOJTHBIX
U COKpALIEHHBIX NOHHBIX YPAaBHEHUM; U3rOTABIMBATh MOJEIIN MOJIEKYJ OPraHMYECKUX BELECTB
JUI WJUTIOCTPALMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMUS;

5) cdopMHpPOBAaHHOCTH yMEHHMH: YCTaHAaBIMBATh MNPUHAMICIKHOCTh  H3YYCHHBIX
OpPraHMYecKUX BEIIECTB IO HMX COCTaBy M CTPOCHHUIO K OMNpPEAeNEHHOMY KIaccy/TpyIime
COEJIMHEHMH, 1aBaTh UM Ha3BaHus No cuctemarnueckoil HomeHknatype (IUPAC) u npuBoauth
TpUBUAJIbHBIE HA3BaHUS JJI OTIENbHBIX IPEACTa BUTENEH OPraHUYECKUX BELIECTB (3TUJICH,
alleTUIICH, TOJYOJI, TJIMIEPHH, dTHJICHIIIMKOIb, (peHoJ, (OopMabAeTril, aleTalbIeTrnu], aleToH,
MYypaBbHUHAs KUCJIOTA, YKCYCHAsl KUCJIOTA, CTEApPUHOBAs, OJCHMHOBAsI, MaJbMUTHHOBAs KUCIJIOTHI,
[JIMLIMH, aJlaHUuH, MaJlbTo3a, (PPyKTO3a, aHWINH, JUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JIp.);

6) cOpMHPOBAHHOCTH YMEHHS OIPEACNATh BUJ XUMUUYECKOW CBSI3M B OPraHUYECKUX
COeIMHEHUX (KOBaJEHTHAs U MOHHAs CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

7) cpOpMUPOBAHHOCTh YMEHUSI NMPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHUS OPraHUYECKUX
BemecTB A. M. ByriepoBa ansi oObsICHEHHSI 3aBUCUMOCTU CBOICTB BEIIECTB OT UX COCTaBa
U CTPOCHHMS;

8) chopMHpPOBAHHOCTP YMEHUW XapakTEPU30BaTh COCTaB, CTPOCHHE, (U3UIECCKUE
U XUMHUYECKHE CBONCTBA THUIMYHBIX MPEJCTAaBUTENECH pa3IMYHBIX KIJIACCOB OPraHMYEeCKHX
BEIIECTB: QJKaHOB, LMKJIOAJIKAHOB, aJKEHOB, aJKaJUCHOB, AaJKUHOB, apOMaTHYECKHUX
YTJIEBOAOPOJIOB, CIIUPTOB, albJAETHA0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTBHIX M CIOXKHBIX
3(UpOB, KUPOB, HUTPOCOCAUHCHUH M aMHUHOB, aMUHOKHCIIOT, O€JIKOB, YIJIE€BOJOB (MOHO-, JH-
U TIOJINCAXapHUI0B); WUTIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKIYy HUMHU YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIHI C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

9) chopMuUPOBAHHOCTH yMEHHUs MOJATBEPXKIaTh Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOM CHOCOOHOCTH OPraHMYeCKHX COEJIMHEHUN OT KPATHOCTH W THIA
KOBaJICHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOTO BJIMSIHUSL aTOMOB U TPYII aTOMOB B MOJICKYJIaX;

10) chopMUPOBAHHOCTh YMEHUSI XapaKT€PHU30BaTh MCTOYHHKHU YIJIEBOJIOPOJHOTO CHIPhS
(HedTb, MPHUPOAHBIN ra3, Yrojb), CHOCOOBI €ro mepepadoTKHM M MPAKTUYECKOE MPUMEHEHUE
MIPOJIyKTOB MEePEepabOTKH;

11) chopmupoBaHHOCTH BJIAJEHHS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJax
MO3HaHHUA — HAOJIONEHUM, U3MEPEHUH, MOJETUPOBAHUU, SKCIEpPUMEHTE (pealbHOM
U MBICICHHOM) U YMEHMS NPUMEHSATb 3TH 3HaHMS;, c(POPMHUPOBAHHOCTh YMEHMS NPUMEHSThH
OCHOBHBIE OIIEPALlMM MBICIUTEIBHON JAEATEIBHOCTH — aHAJIM3 M CHHTE3, CPaBHEHHE,
00o011eHne, cuCTEMaTH3alllIo, BbISIBIEHUE MPUYNHHO-CIEICTBEHHBIX CBA3EH — Ul M3y4EHUS
CBOJCTB BEILIECTB U XUMHUYECKHX PEAKIIN;

12) chopMHUPOBAaHHOCTH YMEHHUH: BBISBIATH B3aUMOCBSA3b XMMHUYECKUX 3HAHUN
C MOHATHSMHU U NPEACTABICHUSAMH JAPYTHX €CTeCTBEHHO-HAYYHBIX NpeAMETOB s Oosee

OCO3HAaHHOTO IMOHUMAaHUA CYIIHOCTU MATCPUAJILHOI'O CAUHCTBA MUPA; UCIIOJIb30BATh CUCTCMHBIC



3HAaHUS 10 OPraHUYECKOM XUMMHU il OOBSICHEHHS] M IPOTHO3MPOBAHMS SIBICHHM, MMEIOIIUX
€CTECTBEHHO-HAYYHYIO ITPUPO.LY;

13) chopMUpOBaHHOCTh YMEHHH: NMPOBOAMTH PACUETHl MO XUMUYECKUM (GOopMysiaM HU
YpaBHEHUSAM XMMHUYECKHX PEaKIHil C HCHOJIb30BaHUEM (PHU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJHYECTBO BEIIECTBA), XapPAKTEPH3YIOIIMX BEIIECTBA C KOJIWYECTBEHHONW CTOPOHBI:
pacu€Thl M0 HAXOXKICHUIO XUMHUYECKOH ()OPMYIBI BEUIECTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XHMUYECKUX JIEMEHTOB, MTPOAYKTaM CrOPaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

14) copMHUPOBAaHHOCTH YMEHHH: MPOTHO3UPOBATh, AHATU3UPOBATH W  OIICHWBATH
C TMO3ULUH DKOJOTMYECKOW O€30MacCHOCTH MOCHIEACTBUS OBITOBOM U MPOU3BOJCTBEHHON
JEeITETPHOCTH YeJIOBeKa, CBA3aHHOW C TepepadOTKO# BEmIeCTB; MCIOJIB30BATH MOJTYYCHHBIC
3HAHUS ISl IPUHATUS TPAMOTHBIX PEHICHUH MPOOJIEM B CHTYalUsX, CBI3aHHBIX C XUMUEH;

15) chopMHUpPOBAHHOCTH YMEHHUI: CAMOCTOSITEIILHO INIAHUPOBATH U TIPOBOIUTH XUMUYECKUM
OKCTIEPUMEHT (TIOJy9eHUE ¥ M3YYeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbBIE PEaKIHH
YIIIEBOJIOPOJIOB PA3IHYHBIX KIIACCOB M KHUCIIOPOJICOIEPIKAIINX OPraHMYECKIX BEIIECTB, pEIICHUE
OKCTIEPUMEHTAIBHBIX 3a7]ad TI0 PACIO3HABAHWIO OPraHMYECKHX BEIIECTB) C COOJIOJEHUEM
mpaBuil  Oe3omacHoro oOpallleHuss ¢ BeHIeCTBaMU M JIaOOpaTOpHBIM 00OpYyJOBaHHUEM,
dbopMynmHpOBaTh IETh HWCCIEAOBAHUS, TPEACTABIATE B  PAa3IMYHON (OpMe pPe3ylabTaThl
9KCIIEPUMEHTA, AHATU3UPOBATh M OLIEHUBAThH X JTOCTOBEPHOCTb;

16) chopMHUpOBAaHHOCTh YMEHHUM: COOIONATh MPaBHJIA DKOJOTHYECKH IIEIeCO00pa3HOTO
MOBEJICHUsI B OBITY M TPYAOBOH [HEATEIBHOCTHM B IENAX COXPAaHEHMsS CBOETO 3JI0POBbS,
OKpY)Kalolled MPUPOJHOW CpeAbl U JIOCTHXKEHHS €€ YCTOWYMBOTO Pa3BUTHA; OCO3HABATh
OMACHOCTh TOKCHYECKOrO JAEHCTBHMSI Ha KHMBbIE OPraHU3Mbl OINpPENENEHHBIX OPraHMYeCKUX
BElIeCTB, MOHMMas cMblci nokaszarens [1JIK; ananusupoBaTh Liei1ecoo0pa3HOCTh NPUMEHEHUS
OpPraHMYeCKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS] COOTHOLICHUS PUCK-
10J1b3a;

17)

18) chopMupoBaHHOCTH  MpPEACTABICHMH: O  MaTepUAIbHOM  E€IMHCTBE  MHpa,
3aKOHOMEPHOCTSX U [I03HABAEMOCTH SIBJICHUH MPUPOJIbI; O MECTE U 3HAYCHUU XUMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJiM B 00eCHeueHHH YCTOMUMBOIO pa3BUTHS, B PELICHUU MpPoOIeM
9KOJIOTUYECKOH, SHEpreTHyeckoil v muineBoil 0€30MacHOCTH, B pa3BUTHH MEAMLIMHBI, CO3/1aHUU
HOBBIX MAaTepHajoB, HOBBIX HCTOYHHMKOB DSHEPruM, B  OOECHEYEHMH PpPalMOHAIBHOTO
IIPUPOJIOTIOIIL30BAHUA, B (POPMUPOBAHUN MUPOBO33PEHUS U OOLIEeH KYIbTYphl UEJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0pPOBBIO M IIPUPOTHOM cpefie;

19) chopmMupoBaHHOCTH BiaJEHUS CHUCTEMOW XMMHUYECKMX 3HAHUHM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS — XUMHUYECKMH »JIIEMEHT, aToM, SApO aTOMa, M30TOIIBI,
JNEKTpOHHAs 000J0YKa aroma, s-, P-, 0-aToMHBIE OpOHMTaNM, OCHOBHOE U BO30YKAEHHOE

COCTOSAAHHA aToMa, FI/I6pI/IIlI/ISaI_II/ISI ATOMHBIX Op6HTaﬂeﬁ, HOH, MOJICKYJA, BAJICHTHOCTD,



NIEKTPOOTPULATENBHOCTD, CTENEHb OKUCIEHMS, XMMHUYECKas CBS3b (KOBAJIEHTHAasl, WOHHAsi,
MeTaJJIn4yecKasi, BOJOPOJAHAsA), KPUCTAJUIMUECKas pelI€TKa, XUMHUYECKas peaklus, pacTBOp,
JJIEKTPOJIUTBI, HENIEKTPOJIUTBI, NIEKTPOJIUTUYECKAs AMCCOLMALUA, CTEIEHb AMCCOLMALINM,
BOJIOPOJHBIM TIOKa3aTelb, OKHCIHTEIb, BOCCTAHOBUTENb, TEIUIOBOW A(PQPEKT XUMUYECKOH
peakuuu, CKOpoCTb XUMHUUYECKOHN peakluy, XMMHUUECKOE PAaBHOBECHE; TEOPUHU U 3aKOHBI (TEOPHUs
3NEKTPOJUTUYECKON  Auccouuannu, nepuoanueckuid 3akoH JI. . MenaeneeBa, 3akoH
COXpPaHEHUsI MACChl BEIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS DHEPIUM NPU XUMUYECKHUX
peaxknusx, 3aKOH IOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIINX MAacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHHU, MHPOBO33PEHUYECKHE 3HAHMWs, JIEKAIIME B OCHOBE NOHUMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; COBPEMEHHBIE MPEJICTABICHUSA O CTPOCHUHU
BEILIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HAaJIMOJIEKYJISPHOM YPOBHSX; MPEACTABICHUS
0 MEXaHM3MaX XMMUYECKHUX PEaKLHM, TEPMOJINHAMUYECKNX U KNHETHYECKUX 3aKOHOMEPHOCTIX
UX TIPOTEKAaHMs, O XUMHUYECKOM pABHOBECHM, pACTBOpPAX M  JHUCIEPCHBIX CHUCTEMAX;
(akTosoruueckue CBEACHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUU U OE30MaCHOM HCIIOJIb30BAHUU
BAYKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUYECKOM NEATEIILHOCTH YeJIOBEKa, OOIINX
Hay4YHBIX MPUHLUINAX XUMHUYECKOT'O MPOU3BOJICTBA;

20) chopMHpPOBAHHOCTH YMEHHI: BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOUIME IMOHATHS IPU ONHMCAHUU
HEOPraHMYECKUX BEIECTB U MX IIPEBPALICHUN;

21) cpopMHPOBAaHHOCTh YMEHHUSI HCIOIB30BATh XUMUYECKY0 CHMBOJIMKY JUISl COCTABIICHUS
GopMyn BEIIECTB M YPaBHEHUH XUMHYECKUX pEaKIHUi; CHUCTEMATUYECKY0 HOMEHKIATypy
(IUPAC) u TpuBHaNIbHBIE HA3BaHUS OT/ICIBHBIX BEIIECTB;

22) chopMHUPOBAaHHOCTh YMEHHUS OIPENENIATh BAJEHTHOCTb W  CTENEHb OKUCIICHUS
XUMUYECKUX 3JEMEHTOB B COCIMHEHMSAX; BMJ XUMHUYECKOM CBA3M (KOBaJEHTHAas, HOHHAsd,
MeTaJUIMYecKas, BOJOPOIHAS ); TUIl KPUCTAJUINYECKOHN peIETKH KOHKPETHOTO BELIECTBA;

23) chopMUPOBAHHOCTb yYMEHHsS OOBSACHATH 3aBUCUMOCTh CBOMCTB BEILECTB OT BUIA
XUMUYECKON CBSA3M M THUIIA KPUCTAJUIMYECKOM PEIIETKH, OOMEHHBIH M JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHuUs KOBAJICHTHOW CBS3H;

24) chopMUpPOBAHHOCTb YMEHUH: KJIACCU(PULUPOBATh: HEOPTaHUYECKUE BEIIECTBA M0 UX
COCTaBy; XMMHUYECKHE PEAKIUH 10 Pa3IUYHBIM MpPU3HAKaM (YUCIIy U COCTaBy pearupyroumx
BEIIECTB, TEMJIOBOMY 3(deKTy peakiuu, H3MEHEHHIO CTENeHeW OKHUCIEHHsS 3JIEMEHTOB,
0o0OpaTUMOCTH, YYacTMIO KaTaqu3aTopa M T. I.); CaMOCTOSITEIBbHO BBIOMpPAaTh OCHOBAHHUS
U KPUTEPUH JUIsl KJIACCU(PUKALMU U3yYaeMBbIX BEILIECTB U XUMUYECKUX PEAKIIN;

25) cpopMHUPOBAaHHOCTH YMEHHUS PACKPBIBaTh CMBICH Mepuoandeckoro 3akona JI. U.
MeunpeneeBa u JEMOHCTPUPOBATh  €r0  CHCTEMAaTU3HMPYIOIIYIO,  OOBSICHUTEIbHYIO
U TPOTHOCTHYECKYIO (DYHKIIMH;

26) chOopMHpPOBAHHOCTh YMEHHUH: XapaKTepu30oBaTh OJIIEKTPOHHOE CTPOCHHE AaTOMOB



U HMOHOB XMMHUYECKHUX DJIEMEHTOB IIEPBOr0O— YETBEPTOrO NepuoaoB lleproauueckoil CUCTEMBI
J. HW. MenneneeBa, HUCHOJB3ys IOHATHS «IHEPreTUYECKHE YPOBHHU», <«OHEPreTUYECKUE
NOJYPOBHH», «S-, P-, d-aTOMHBIE OpOHMTANN», «OCHOBHOE M BO30YXKIAEHHOE SHEPreTHUYCCKUE
COCTOSIHUSL aTOMa»; OOBSCHATh 3aKOHOMEPHOCTU M3MEHEHMSI CBOMCTB XHMHUYECKUX 3JIEMEHTOB
U UX coequHeHui 1o nepuoaam u rpynnam Ilepumoauueckoint cucremst JI. WM. Menneneesa,
BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

27) chopMUpOBAaHHOCTh YMEHHUH: XapaKTEepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOJCTBa BEIIECTB PA3JIUYHBIX KJIACCOB; MOJATBEP)KIATh CYIIECTBOBAHUE I€HETHYECKON CBA3U
MEX 1Yy HEOPraHU4ECKMMHU BELIECTBAMH C TTOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMHUECKUX
peaKuuii;

28)  chopMHpOBAaHHOCTHP  YMEHHSI  PACKpPBIBaTh  CYINIHOCTh:  OKHCJIHTEIBHO-
BOCCTaHOBUTEJIbHBIX pEaKIMi OCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuil;
peaxkiuii HFOHHOTro 0OMeHa MMyTEM COCTaBJICHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMUI;
peakuuil THAPOJU3a; peakuil KOMIUIEKCOOOpa3oBaHusl (Ha NpUMepe THIPOKCOKOMILIEKCOB
LMHKA U aJIFOMHUHUA);

29) chopMHPOBAaHHOCTh YMEHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€TOM HX DSHEPreTMYEeCKHX XapaKTepPUCTHK, XapakTep H3MEHEHHs CKOpPOCTH
XMMUYECKON peakiK B 3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB, @ TaKKEe XapaKTep CMELICHMS
XUMHUYECKOTO PAaBHOBECHSI 110/ BIUSHUEM BHEIIHUX Bo3ercTBrid (puniun Jle [llaTtense);

30) cdhopMHPOBAHHOCTH, YMEHHUS XapaKTepU30BaTh XHWMHUYECKHE PEaKIMH, JeKalnue
B OCHOBE IPOMBIIIUIEHHOT'O MOJY4YEHUS! CEPHOM KHUCIOTHI, aMMHaKa, OOIMEe HAyYHbIE IPUHIUIIBI
XUMUYECKUX IPOU3BOJACTB; 1E€JI€COO0Pa3HOCTh IPUMEHEHMs HEOPraHMYeCKHX BEIECTB
B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS] COOTHOLICHHS PUCK-TI0JIb3a;

31) chopMuUpOBAaHHOCTH BIIAJAEHUS CHUCTEMOM 3HAHMH O MeETOJaX HAYYHOrO IO3HAHMS
SBJICHUH MpPUPOIBl — HaOIIOJEHNE, U3MEpPEHHE, MOJCIUPOBAHME, SKCIEPUMEHT (pealbHBbIil
U MBICIIEHHBIN), UCHOJIb3yEMBIX B €CTECTBEHHBIX HayKax; yMEHHs MPUMEHSTh 3TH 3HaHUS MPU
SKCIEPUMEHTAIbHOM HCCIEIOBAaHUM BELIECTB U JUIl OOBACHEHHS XUMHUYECKUX SIBJICHUI,
HUMEIOIUX MECTO B IIPUPOJIE, TPAKTUYECKON IEATENBHOCTH YEJIOBEKA U B IIOBCEAHEBHOMN JKU3HY;

32) cpopMHUPOBAHHOCTh YMEHHMSI BBISBIIATH B3AUMOCBS3b XUMHUECKUX 3HAHUHN C HOHATHAMHU
U TIPEACTaBICHUSMH JIPYTUX €CTECTBEHHO-HAay4YHBIX MpPEIMETOB A 0ojiee OCO3HAHHOTO
ITOHMMAaHMs MAaTEPUAJIBHOTO €IMHCTBA MHUPA;

33) chopMHPOBAHHOCTh YMEHHS MPOBOJUTH pacu€Thl: C HCMOJIb30BAaHUEM MOHSATHIM
«MaccoBas J0JIs BELIECTBA B PACTBOPE» U «MOJIIpPHAs KOHLEHTPALMs»; Macchl BELIECTBA WJIN
00BEMa raza 1o U3BeCTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO U3 YIACTBYIOIIUX
B peaKkIUH BEIIECTB; TEIUIOBOro »(dekra peakuuu; 3HAYCHHUsS BOJOPOJHOIO TOKa3aTels
PacTBOPOB KUCJIOT U I1IeI0Yel ¢ M3BECTHOM CTETEeHbIO JUCCOIMALIMM; MacChl (00bEMa, KOJIMYECTBA

BCH_ICCTBa) MNpOAYKTa pCakluu, C€CJIM OAHO U3 HCXOAHBIX BCHICCTB JaHO B BHUJAC pacTBOpa



C onpeneéHHOM MaccoBOM JoJiel pacTBOPEHHOrO BEIECTBA WM JAaHO B U30BITKE (MMEET
IIPUMECH ); JOJIM BBIX0OJIa IIPOAYKTA PEAKLIUN; 0ObEMHBIX OTHOIIEHUH I'a30B;

34) chopMUPOBAHHOCTH YMEHHIA: CAMOCTOSTEIHHO IIJIAHHUPOBAThH H  MPOBOJUTH
XMUMUYECKAH OSKCIIEpUMEHT (TpOBEIEHHE pPEeaKUii HOHHOTrO OOMEHa; IOATBEP)KICHUE
Ka4eCTBEHHOTO COCTaBa HEOPraHWYECKUX BEIECTB; OMPEACICHUE Cpelbl PAaCTBOPOB BEIECTB
C TIOMOIIBIO MHIMNKATOPOB; U3YUCHUE BIUSHUS PA3TMIHBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOMN
peakIuu; pelieHHe JKCICPUMEHTANBHBIX 3amad 1o temaMm «Metamwisy U «HemeTtamsny)
C CcOOmOJeHHEM IpaBWJl O€30MacHOr0 OOpalleHHs C BEleCTBaMU M J1abOpaTOPHBIM
obOopynoBanuemMm, (GOpPMyIUPOBaTH IENb HCCICIOBAHUS, MPEACTABIATH B Pa3IUYHONU (Qopme
pe3yIbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTS;

35) chopMUPOBAHHOCTH YMEHHIA: COOITIOIATh MPABHJIIA TIOJIB30BAHUS XUMHUYECKOH MOCYI0M
u 1abopaTopHBIM 000pyAOBaHUEM, OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKITUSIMHU
M0 BBINOJHEHHUIO JTA0OPATOPHBIX XHMHUYECKHX OIBITOB; AKOJOTHYECKH IeIeco00pa3HoOro
MOBENICHUSI B OBITY ¥ TPYAOBOHM [ESATETHHOCTH B IENISAX COXPAaHEHHS CBOETO 3JI0POBBS,
OKpY)Karolled MPUPOTHOW CpeAbl U JIOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS; OCO3HABATh
OTIACHOCTh TOKCHYECKOTO JCHCTBHS HA JKHUBBIC OPraHU3MBI OMPEICIIEHHBIX HEOPTaHMYCCKHUX
BENIECTB, MOHUMas cMbIch okazarens [TJIK;

36) chopMUpPOBaAaHHOCTH YMEHHA: OCYIIECTBIIATH II€JICHANIPABICHHBIN MOUCK XUMUYECKON
nHpOpManuu B Pa3IUYHBIX HCTOYHMKAX (HaydyHas W ydeOHO-HayuHas jauteparypa, CMU,
HNHuTepHeT u Ap.), KpUTUYECKHA aHATM3UPOBAThH XUMUYECKYI0 HH(POPMAIIHIO, TIepepadaTriBaTh €€

W WCIOJIb30BaTh B COOTBETCTBUU C TIOCTABIICHHON y4eOHOW 3a1aueid.



YYEBHO-TEMATHYECKHWH IUIAH

Ne

Tema 3ausarusa

Yacobl

DopMBI

padoTsI

Oo0pa3oBaTe/bHbIi

NPOAYKT

Hepnoe moJjgyrojaue

3HaKOMCTBO €O CTPYKTYpOii
KOHTPOJIbHO-U3MEPUTENBHBIX

MaTepuasoB, YUCIOM, GopMOi U
YPOBHEM  CIIOKHOCTH  3aJIaHHI

EI'D o xumun

becena

3anucu B TeTpaau

dopma CYyILECTBOBAHUS
XUMHUYECCKUX 3JIEMEHTOB,
COBPEMCHHBIC NPCACTABJICHUSA O
CTPOCHUM aTOMOB, H30TOIIOB
JJIEMEHTOB U 3JIEKTPOHHBIX
000JI0YEK aTOMOB, IOHATHE 00
aTOMHBIX OpOWTAIAX, S- U p-
JIIEMEHTAaX, AIIEKTPOHHBIX
KoH(uUrypanusx  aroMoB B
OCHOBHOM M  BO30YXICHHOM

COCTOAHUAX.

Jlexmus

Mpe3eHTalnen

OnopHbI KOHCTIEKT

[Tepuonuueckuii 3aKOH u
[Tepuoanueckas cHcTeMa
XUMHYECKUX 2JIEMEHTOB
J.1.MeHpeneena,

MEepUOINYECKOE H3MCHEHHE
paanycoB aTOMOB H
3aKOHOMEPHOCTHU W3MEHEHHUS
XUMHUYECKUX CBOMCTB 2JIEMEHTOB

10 IMepruoJaM U rpymiiam.

Menua-3ausarue

OnopHbIA KOHCIIEKT

Bunnl XUMHUYECKOU CBSI3H,
CrocoOBl o0Opa3oBaHus
KOBAJIGHTHON W HWOHHOM CBS3H,

XapaKTCPUCTUKU KOBaJICHTHOM

Jlexknus

Ipe3eHTaluen

OnopHbIi KOHCTIEKT




CBSI3H. IlonsaTus
3IEKTPOOTPULIATEIIBHOCTH u
CTCIICHU OKHMCJICHUS XUMHUYCSCKHX
9JIEMEHTOB, BaJICHTHOCTbL HX

aTOMOB B COCITMHCHMUX.

BemectBa MOJIEKYISAPHOTO H

HEMOJIEKYJIIPHOTO CTPOCHUS,
3aBUCUMOCTh CBOMCTB BEIIECTB
OT BHJA HX KPUCTAIIIUYECKOU

PELIETKA.

Jlexuus c

Mpe3eHTaunen

OnopHbIil KOHCIIEKT

Kiaccel  Heopranuueckux W

OpPraHn4YCCKUuX BCIICCTB,
CUCTCMATHUYCCKAasA HOMCHKJIATypa

B OpraHu4YeCcKON XUMUHU.

[IpakTukym

Pesynbpratel ypoka-

IIPaKTUKyMa

Oobmas XapaKkTepuCcTHUKa

METaJJIOB TIaBHBIX MOArpynn |-

Il rpymmn wu

METAJIOB,

MEPEXOTHBIX
UX TIOJIOXKEHHE B
[leppuonuueckoit  cucreme
OCOOEGHHOCTH  CTPOCHHUS  HX

aTOMOB.

CeMUHapCKOE 3aHATHE

Pe3ynbTaThl
CEMUHApPCKOI0

3aHATUSA

OoOmas XapaKTePUCTHUKA
HEMETAJIJIOB TJIABHBIX ITOTPYIIIT
IV-VII rpymnm no ux mojaoxeHuto
B Ilepuonuueckoid cucremMe u
OCOOEGHHOCTH  CTPOCHHUS  HX

aTOMOB.

CeMI/IHapCKoe 3aHATHC

Pe3ynbTaThl
CEMUHApPCKOT0

3aHATHA

XapaKTepHLIe XHUMHNUYCCKHEC

CBOIiCTBa INPOCTBIX  BCHICCTB-

MCTAJIJIOB 1 HEMCTAJIJIOB

XUMHUYECKUH

TpEeHaXKep

3ammcu B TCTpaiu

10

XapaKTepHLIe XUMHWYCCKHEC
CBOMCTBa OKCHJIOB -OCHOBHBIX,

aM(I)OTepHLIX, KHCJIOTHBIX.

XUMHUYECKUN

TpPEHAXKEP

3ammcu B TeTpaau

11

XapaKTepHLIe XUMHWYCCKHEC

CBOMCTBA OCHOBaHMH,
aM(pOTEepHBIX TUIPOKCHUJIOB,

KHCJIOT.

XUMHUYECKUN

TpPEHAXKED

3ammcu B TCTpaau




12

XapakTepHble XUMUYECKHUE
CBOMCTBAa CPEAHUX H KHUCIBIX

coien

XUMHUYECKUN

TpEHaXep

3anucu B TeTpaau

13

B3anMocBs3p  HEOpraHM4ECKUX

BCIUICCTB Pa3HbIX KJIACCOB

[IpakTukym

Pesynbratel ypoka-

NpaKTUKyMa

14

Teopust cTpoeHUsT OPraHNYECKUX
COCTMHEHUH, SIBJICHUC
FOMOJIOTUM M HM30MEpPUH, BUbI

U30MEPUH.

CeMuHapCKOE 3aHITHE

Pe3ynbTaThl
CEMUHApPCKOI0

3aHATHUA

15

Oco0OeHHOCTH XHMHYECKOTO H
AJIEKTPOHHOTO CTPOEHHUS
OCHOBHBIX KJIaCcCOB
YIJIEBOJIOPOJIOB, UX CBOMCTBA, a
TaK K€ 3JIEKTPOHHOE CTPOEHHUE U
CBOMCTBA MIPOCTEUIIErO
apoOMaTUYeCKOro YrieBoAopoia-

0O€eH30J1a U €10 TOMOJIOTOB.

Jlexuus

OnopHbIil KOHCIIEKT

Bropoe nosyrogue

16

DIJIEKTPOHHOE CTpOCHUE

(YHKIIMOHATBHOW  TPYIIBl |

XapaKTCPHBIC XUMHNYECCKHE
CBOMCTBaA KJjacca MMpCaACIbHBIX
OJHOAQTOMHBIX M MHOI'OATOMHBIX
CIIMPTOB, a4 TAKXKC HpOCTefIIHCFO

(dheHona.

Jleknus

OnopHbIA KOHCTIEKT

17

XapaxkTepHblie XUMHUYECKHE
CBOICTBA
KHCJI0POI0COACPIKAIINX
OPraHu4YeCKUX COCIMHEHM:
albJICTU/IbI, NpeJeIbHbIC
KapOOHOBBIE KUCIIOTHI, CIOKHbBIE

3(UpPBI, KUPBI, MbUIA, YTIEBOIBI.

Jlexuus

OnopHbIi KOHCTIEKT

18

BzaunMocBs3b OpraHn4YeCKUux

BCIICCTB Pa3HBIX KJIaCCOB.

Knaccudukarus XUMHYECKUX
peakuuMii B HEOPraHUYECKOU U

OpFaHquCKOﬁ XUMUU.

[IpakTukym

PesynbTathl ypoka-

NpaKTHKyMa




19

Ckopocth  peakuuu U €€

3aBUCHUMOCTb oT Pa3JInYHBIX

(hakTopoB.

Jlexuus

OnopHbIil KOHCIIEKT

20

Obpatumbie u HeoOpaTUMbIe
peakuuu, XUMHUYECKOE
PaBHOBECHUE U €T0 CMELICHUE 110/
JNENCTBUEM Ppa3IM4HbIX

(hakTopoB.

Jlexuus

OnopHbIil KOHCIIEKT

21

Juccounanust CHJIBHBIX u
c1a0ObIX AIEKTPOJIUTOB B BOJHOM

pactBope.

Jlexuwms, npakTUKymM

OnopHbIii

KOHCIIEKT,

22

Peakmiuu  woHHOrO O0OMEHa B

BOJIHOM PacTBOpe

[IpakTukym

Pesynbpratel ypoka-

IIPaKTUKyMa

23

OKucIuTENnbHO-

BOCCTaHOBUTEJIbHBIE  pEaKLuH,
COCTaBJICHUE HUX YPABHEHUU H
pacro3HaBaHue byHKIMN
pearentoB B Hux. Kopposus
METaJJIOB U CIIOCOOBI 3aIIUTHI OT

HEC.

[IpakTukym

Pesynpratel ypoka-

MIPaKTUKyMa

24

I'mpgpomu3  conmeidk u  cpena

BOOHBIX PAaCTBOPOB.

Jleknus

OnopHbIA KOHCTIEKT

25

Baxueiiue CBOMCTBA u
CrOCOOBI TOJTYYEHHSI OCHOBHBIX

KJIACCOB YIJICBOJ0POOOB.

Jleknus

OnopHbIA KOHCIIEKT

26

Baxxneimue CBOMCTBA "
CHOCOOBI TOJIy4YEHUSI OCHOBHBIX
KJIACCOB KUCJIOPOI0COAEPKAITUX

OPraHu4CCKux COCI[HHGHPIIZ.

Jlexuus

OnopHbIii KOHCTIEKT

27

[IpaBuna paloThI c

nabopaTtopHoi MOCYI0U 51
o0opynoBaHueEM, OCHOBBI
TEXHUKH 0€30MacHOCTH  TMpHU
paboTe ¢ eAKUMU, TOPIOUYUMHU U
TOKCHUYHBIMU peakTUBamu,
cpeacTBaMu  OBITOBOM XUMUH.

Omnpenenenne xapakTepa Cpelbl

OBpHUCTHYECKAs

Oecena

OnopHsbIil KOHCIIEKT




HHAUKATOpaMM U Ka4YCCTBCHHBIC
p€akiun Ha HCOPraHUYCCKUC
BCIICCTBA M OTACJIBHBIC KJIaCChIl

OPraHU4eCKUX COCIUHECHUM.

28

CriocoObl MMOTy4eHUsT METAJLIOB,
Hay4HbIC TIPUHITUTIBI
XUMHUYECKOTO IIPOU3BO/ICTBA,
OXpaHa OKpPYXarIlell Cpenbl,
MIPUPOIHBIE HMCTOYHUKHU u
nepepaboTka  yIJIEBOJOPOJIOB,
OCHOBHBIE ~ METOJIbI  CHHTE3a
BBICOKOMOJICKYJISIPHBIX

coequHeHui. Penenune 3agad no
OTPENEIICHUIO 00BEMHBIX
OTHOIIEHUN rasoB pu
XUMHUYECKUX peaKImsIx;

TETJIOBOTO 3 deKTa peaKiiu.

Jlexuws. IIpakTukym

OnopHbIi KOHCTIEKT

29

Pemenue 3amay mo onpeaeneHuIo
Macchl BeEIecTBa IO HM3BECTHOM
MAaccoBOM  JoJiIe HW  Macce
pactBopa. Pemenwe 3amad 1o
OTIPENICTICHUI0O MAacChl BEIIECTBA
(oObbeMa Ta3a) MO HU3BECTHOMY
KOJIMYECTBY JIPYTrOro BEIIECTBA B

pEaKknusix.

[IpakTukym

Anroput™m

peIIeHUs 3a/1a9

30

Pemienue 3a1a4 no onpeneneHuto
Macchbl, 00beMa WM KOJIMYECTBa
IPOIYKTa peareHra B
HE/IOCTaTKe, C IPUMECSIMHU UJIU B
BHJIE pacTBOpa. Pemienne 3amau
Ha HAaXOXKJIEHUE MOJIEKYISIPHON
(bopmyIbl OpPraHUYECKOTO
BemiecTtBa. Pa3zbop nemoBepcuii

EI'D o xumun

[IpakTukym

AnroputMm

PCUICHUA 3a/1a4




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O

IMPOLECCA

1. AWN.Bpy6nesckuii, A.ILEnpuunkuii Xumus. CyneprecTtsl Uil CTapUICKIACCHUKOB U
aburypuenToB: Munck «M3narenscrso FOuumnpecey, 2008.

2. J.H.Typuen Xumus. Pacuernsie 3agaun 1i1s nocrynaronmx B BY3s1: MockBa «Ox3amen»,
2020.

3. A.AKapepuna Xumus EI'D 2023. TunoBble 3K3aMEeHAallMOHHBIE BapuaHTBl: MoCKBa
«HammonanbsHoe oOpazoBanuey, 2022

4. I.YO.Hooporun Xumwust EI'D 2023. Tunossle 3K3aMEHAIIMOHHBIE BapuaHTHl : MoOcCKBa
«HanumonansHoe oOpa3oBanue», 2022

5. B.H. loponskun, A.I'. bepexxnas, T.B. CaxxneBa, B.A.®eBpaneBa Xumus. Tematuueckue
TecThl it moarotoBku K EI'D: PocroB-Ha-lony «Jlernon», 2022.

6. FIO.H.MemseneB, A.D. AntommH, P.A.Jlugua Xumusa. BcerynurenbHbIC HCIIBITAHUS:
MocxkBa «Ok3aMen», 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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