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IMosicuuTenbHAA 3aIMCKA

Pabouas mporpamMma yueOHOTO Kypca «XHMHUYECKHH MPAKTUKyM» s ydammxcs 10—-11-x
kiaccoB MAOY MO 1. Haraap «COII Ne6» um. A. U. lopauenko paspaboTaHa Ha OCHOBE
MOJIOKEHUM M TpeOOBaHMM K pe3yinbraTaM OCBOCHHS OCHOBHOI 00pa3oBaTeibHOW MPOTrpaMMBbL,
npencraBieHHplx B PI'OC COO, a takxke ¢ yuérom ¢denepanpbHO paboueld MporpaMMbl
BOCIIUTAHMS M KOHIEHIMHM TPENoaBaHus yuyeOHOro mpeamera «XuMHsS» B 00pa30BaTelbHBIX
opranuzanusx Poccuiickoit denepannu, pean3yomx OCHOBHbIE 00pa30BaTelIbHbIE POrPaMMBbI
B COOTBETCTBHH C TPEOOBAaHUSIMU:

o ®denepanpHoro 3akoHa or 29.12.2012 Ne 273-®@3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MwunHoOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepkueHun ¢enepaabHOTO
rOCyIapCTBEHHOIO 00pa30BaTelIbHOTO CTaHAApTa cpeaHero oduero odpazoBaHusm» (C
M3MEHEHUsIMU, BHECEHHBIMHU TTprKazoM MunmnpocsemieHus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkneHun (eaepaabHOU
00pa30BaTeIbHON IPOTPAMMBI CPETHETO 00IIero 00pa3oBaHUSY;

e mpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O06 yrBepxknaenun Ilopsiaka
OpraHM3alli M OCYILECTBIEHUS 00pa30oBaTelbHONW JEATEIBHOCTH IO OCHOBHBIM
o01ieo0pa3oBaTebHBIM MporpaMmMaM — 00pa3oBaTeNbHBIM MPOTrpaMMaM Ha4allbHOTO
00111ero, OCHOBHOTO OOIIIETO U CPEIHETO OOIIET0 00pa30BaHUY;

e KOHLEMIUU MpenojgaBaHus yueOHoro npeamera «Ou3ukay;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJIOTHYECKIE TpPeOOBaHUS K OpraHu3alusM
BOCIIUTAHUS U 00y4€HUs, OTJbIXa U 03710POBIICHMUS IETEN U MOJIOAEKI», YTBEPHKIEHHBIX
MMOCTAaHOBJICHUEM TJIaBHOTO caHUTapHOro Bpada oT 28.09.2020 No 28;

e CanlluH 1.2.3685-21 «l'urneHnyeckue HOPMAaTUBBI M TPeOOBAHMSI K OOECIEUCHHIO
O6e3omacHOCTH W (W) OE3BPEIHOCTH JUIsl YelloBeKa (PaKTOpOB Cpeibl OOUTaHUS,
YTBEPXKICHHBIX TOCTAaHOBJIEHUEM INIABHOTO CaHUTapHOro Bpada oT 28.01.2021 Ne 2;

e y4eOHOro IJIaHa CpeHEero o0Iero oOpa3oBaHus, YTBEPKAECHHOTO MPUKA30M y4eOHOIO
IUTaHA CpeHero oduiero oOpa3oBaHus, YTBEp)KIEHHOro mnpukazoM MAOY MO r.
Hsranp «COIL Ne6» um. A. U. Topanenko ot 31.08.2023 Ne 700 «OO6 yTBep>KAeHUU
OCHOBHOM  00pa3oBaTelbHONW MpOrpaMMbl  CpEIHEro oOmiero  oOpa3oBaHUs»;
benepanbHON paboveil mporpaMMbl IO YIEOHOMY MPEIMETY «XUMHS».

XUMUYECKUN TMPAaKTUKYM Kak 3JIEMEHT JONOJHUTENBHOIO OOpa3oBaHMs OTOJHSIET
coJiepKaHue yueOHOro npeaMeTa XuMus (6a30BbIil ypOBEHB) U IO3BOJISET peain30BaTh Hauboee
CJIOHBIE TPEOOBAaHUS IPEAMETHBIM PE3yJIbTaTaM OCBOEHUS 0a30BOr0 Kypca XUMHH:

1) chopMHpOBaHHOCTB MPEACTABICHUN O MECTE XUMHUHU B COBPEMEHHOW HAay4YHON KapTHHE MUPA;
MOHMMAaHHUE pOJIM XUMHUU B (OPMHUPOBAHMU Kpyrozopa M (YHKUHMOHAJIBHOM TI'paMOTHOCTHU
YeJIOBEKa IS PEIICHUS IIPAKTUYECKUX 3a/1a4;

2) BJIaACHUC OCHOBHBIMH MCTOJaMMW HAYYHOI'O II03HAHHA, MCIIOJIB3YyEMBIMH B XHWMHU:
Ha6J'IIOIleHI/IC, OINMMCAHUC, UN3MCPCHUC, OKCICPUMCHT, YMCHHUC O6pa6aTBIBaTB, OOBSICHATH
PE3YyIbTAaThL HpOBe)IéHHI)IX OIIBITOB W J€JIaTh BBIBOJbI, TOTOBHOCTH U CITOCOOHOCTH IMPHUMCHATH
MCTOJbI MO3HAHUWS ITPU PCUHICHUHN MPAKTUYCCKHUX 3a1a4;

3) BJIAACHUC ITPaBUJIaMU TCXHUKH 0e30IMacHOCTH IIPpU UCIIOJIb30BAHUU XUMUYCCKUX BCUICCTB,

4) chopMUPOBAaHHOCTh COOCTBEHHOM TMO3UIIMHM O OTHOIICHUIO K XUMHUYECKOW HH(POpPMAIIHH,
MOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB. 3



5) chopMHUPOBAaHHOCTh YMEHHI HCCIEIOBaTh CBOWCTBA HEOPraHMYECKUX M OPTaHUYECKUX
BEIIIECTB, OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUs] XMMHUYECKMX peakiUil, MpOrHO3MpPOBATh
BO3MOKHOCTb UX OCYILIECTBIICHHUS;

6) BJIaJicHUE YMEHUSAMH BbIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUM O COCTaBe, CTPOCHHUH BEIIECTBA
U OCHOBHBIX XHUMHYECKHUX 3aKOHaX, MPOBEPATh HMX OJKCIEPUMEHTAIbHO, (GopMynupys Ieib
HCCIICIOBAHMS;

7) BIaJEHHE METOAaMH CaMOCTOSTEIBHOTO TIJIAHUPOBAHUSA M TPOBEACHHS XUMUYECKUX
IKCIIEPUMEHTOB C COOIOJICHUEM IpaBWJI 0€30MacHON pabOTHI C BEMIECTBAMH M JTAOOPATOPHBIM
obopymoBanueM; CHOPMUPOBAHHOCTh YMCHUIH ONHUCAHUS, aHAJIM3a M OIECHKHU TOCTOBEPHOCTH
HIOJIY4EHHOTO Pe3yJIbTara;

8) chopmupoBaHHOCTH yYMEHUU TPOTHO3MPOBATH, AHATM3UPOBATH M OICHUBATH C TO3UIIHIA
9KOJIOTUYECKON 0e30IaCHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JIESATEIBbHOCTH
4eJI0BEKa, CBSI3aHHOH C repepadOTKOM BEIIECTB.

9) copMHPOBAHHOCTh IKOJOTMUECKOTO MBIIUIEHUS M CIIOCOOHOCTH YYUTHIBATh M OLICHHUBATh
HKOJIOTHYECKHUE TTOCIIEACTBHUS B Pa3HBIX chepax JAesTebHOCTH;

Takum oOpa3om, TeMaTH4YeCcKOe IUIAHUPOBAaHHME OOECIEYMBAET B3aMMOCBSA3aHHOE DPAa3BUTHE U
COBEPIICHCTBOBAHNE KIIFOUEBBIX, OOLICNIPEAMETHBIX U MPEAMETHBIX KOMIeTeHUuH. [IpuHIumb!
0TOOpa coaep KaHMsI CBSI3aHbI C IPEEMCTBEHHOCTBIO I1e/IeH 00pa30BaHMsI Ha Pa3INYHBIX CTYIIECHAX
U YpPOBHSX OOYYeHHs, JIOTHKOH BHYTPUIPEAMETHBIX CBs3€H, a TaKkKe C BO3PaCTHBIMH
OCOOEHHOCTSIMU Pa3BUTHSI YUALIUXCS.

I_[eJ'II/I " 3aa49M IIPpOoIrpaMMbI y‘Ie6HOFO Kypca

Benymas unes kypca: pa3BUTHE XUMHYECKOW HAayKU CIY>KUT MHTEpecaM O0IlecTBa, MPU3BAHO
YIIy4IIaTh KMU3Hb YEJIOBEKY M PelIaTh MPOOJIEeMbI, CTOSIIIINE MEPe]] YEIIOBEKOM U YEJIOBEYECTBOM;
CJIEIOBATENbHO, BEIIECTBA HYKHO U3Y4aTh, YTOOBI IPABUIBLHO U O€30MaCHO UX TPUMEHSTb.

I{enn nporpaMmst:
1. pa3BuTHE INYHOCTH OO0YYAIOILErOCs CPEICTBAMH JAHHOTO Kypca;

2. (opMupoBaHHe NpenCTaBIEHUS] O MECTe XMMHUHU B COBPEMEHHOH HaydyHOW KapTHHE MHpa;
NOHMMAHHUE pOJIM XUMHUU B (OPMHUPOBAHMM Kpyro3opa M (PYHKIMOHAIBHOH TI'PaMOTHOCTH
YeJI0BEKA IS PEIIEHUS IPAKTUUECKUX 3a/1a4;

3. obecrieueHne XUMHMKO-3KOJOTHUECKOro 00pa30BaHUs, Pa3BUTHE HKOJOTMUECKOW KYIbTYpPbI
00y4aroluXxcsi; paCKpbITUE POJIM XUMHUU B IO3HAHUU MIPUPOJIbI U 00ECTIeYeHNH KU3HU 00I1EeCTBA.

3aauu NporpaMMBbl:

CO3MaTh YCIIOBUSL AJI Pa3BUTHS WHTEIUIEKTYalbHOM M TpakTUYeckol cdep IesaTenbHOCTH,
MMO03HaBaTCIILHOM aKTUBHOCTH, CaMOCTOSTEILHOCTH, aKKypaTHOCTH, coOpaHHOCTH,
HACTOWYMBOCTU B JOCTH)KCHHH I1€IM Pa3BUBATh CIEIHMAbHBIC YMEHUS M HABBIKM OOpaIleHus ¢
BEIIIECTBAMH, HAYYUTH BBITIOHATH HECIOXKHBIE MCCIIEIOBAHMS, COOIOIasl MpaBUiia M0 TEXHUKE
0€30MacHOCTH, PelllaTh PACYETHHIE 331Ul C XUMUYECKUM M SKOJIOTHYECKUM COJIepPIKaHUEM;

* pa3BUBATh Y OOYYAIOIINXCSI YMEHUS HAaOII01aTh, aHAIM3UPOBATh, CTABUTH IICJIA U 33J1a4U CBOCH
JEATEIIbHOCTH, IIJIaHUPOBATh dKCIIEPUMEHT, JEJIaTh BHIBOJBI;

* pa3BUBATh CAMOCTOSITEILHOCTh M TBOPYECTBO MPHU PEIICHUH MPAKTUUECKUX U PACUETHBIX 3a]1a4
IInanupyemvle pe3yromamsi 0ceoeHus yuebH020 npeomema.

HHaHI/IDVeMBIe PE3YJIbTATHI.




B PE3YIbTATC HU3YUYCHUSA BCCX 663 HUCKIIIOYCHHUA NPCIMCTOB IPU MOJYYCHUHU HAYAJIBHOI'O
o0mero oOpa3oBaHUs y BBITYCKHHUKOB OyayT chOpMUpPOBAHBI JIMYHOCTHBIC, PETyJISATUBHBIC,
IMMO3HABATCJIbHBIC W KOMMYHHKATHBHBIC YHHBCPCAJIbHBIC yqe6HHe ﬂeﬁCTBHﬂ KaK OCHOBa
YMEHUS YYUTHCS.

JIMYHOCTHBIE PE3YILTATHI

VY BBITyCKHUKA OYAYT chOpMUPOBAHBIL:

-BHYTPCHHA IIO3UIUA IIKOJIbHHKAa Ha YPOBHC IIOJIOXKUTCIIBHOTIO OTHOIICHHA K IIKOJIC,
OpPUCHTAIlUM Ha COJEPXKATEIbHBIC MOMEHTHI IIKOJLHOW JIEHCTBUTEIBHOCTH M TPUHSTHS
00pasiia «XOpoIIeTo YYEHUKA;

-IIUPOKasA MOTHUBALIMOHHAA OCHOBA yqe6H0ﬁ JCATCIIBHOCTH, BKIIIOUHaKOINAA COLMAJIbHBIC,
y‘IC6HOHO3HaBaTeJIBHBIe 1 BHCIIHUC MOTHUBBI,

-y4e0HOINO3HABATEIbHBIM WHTEPEC K HOBOMY Y4eOHOMY MaTepHally M CIoco0aM peleHHs
HOBOMH 3a7a4u;

-OpUeHTalMsl HA TMOHMMaHWE MPHYMH ycrexa B y4yeOHOH NesATeNbHOCTH, B TOM YHCJIE Ha
CaMOaHaJIM3 U CAaMOKOHTPOJb pe3ylbTaTa, Ha AaHaIUu3 COOTBETCTBUSA PE3YJIbTaTOB
TpeOOBaHUAM KOHKPETHOM 3a/1a4uM, HAa IOHUMaHHUE OLIEHOK YUUTENeH, TOBapUILEH, poAUTEeH
U IPYTUX JIOJIEH;

-CIIOCOOHOCTB K OLICHKE CBOCH y‘le6H0ﬁ ACATCIIBHOCTH,

-OCHOBBI TP@XKIAHCKOH HWIACHTUYHOCTH, CBOCW OSTHUYECKOW NPUHAIJICKHOCTH B (opme
OCO3HaHHA «SI» Kak wieHa ceMbH, NPEACTABUTENS HapoAa, rpaxnaHnHa Poccuu, dyBcTBa
CONPUYACTHOCTHM M TOPAOCTH 3a CBOKW PoauHy, Hapox M HMCTOPHIO, OCO3HAHHE
OTBETCTBEHHOCTH Y€JIOBEKa 3a o011ee 01aromnonyyue;

-OpHEHTALlMsl B HPABCTBEHHOM COJIEP)KaHUU U CMBICIIE KaK COOCTBEHHBIX MOCTYIKOB, TaK U
MOCTYIIKOB OKPY>KAIOIIUX JIFOJICH;

-3HAHUC OCHOBHBIX MOPAJIbHBIX HOPM U OPUCHTALIUA Ha UX BBIIIOJIHCHHUEC,

-pa3BUTHEC I3TUYCCKUX UYYBCTB — CTblJld, BHUHBI, COBCCTH KaK PEryJIATOPOB MOPAJIBHOI'O
MOBCACHM, TIOHNMMAHNUE YYBCTB APYIrUx JHO)ICI\/'I H CONICPCIKUBAHNEC UM,

-YCTaHOBKa Ha 3I[Op0B]':»II>i o6pa3 KHU3HH,

-OCHOBBI 3KOJIOTHUECKOW KYJIBTYpPbI: TPUHATHE IIEHHOCTH MPHPOJHOTO MHPA, TOTOBHOCTH
CIIe/IOBaTh B CBOCH JIESATEIBHOCTH HOPMaM IPHPOJOOXPAHHOTO, HEPACTOUUTEIHHOTO,
3I0POBBECOEPETAIOIIETO TOBEACHUS;

-4yBCTBO IIPEKPACHOTO M AICTETHYECKHME UYYBCTBA HAa OCHOBE 3HAKOMCTBA C MHPOBOW M
OTEYECTBEHHOU XYI0KECTBEHHOU KYJIbTYpPOH.

BBINYCKHUK TOIYYUT BO3MOKHOCTD JIJIS d)ODMI/IDOBaHI/ISIZ

-BHYTPEHHEW MO3UIMU OO0y4aloumlerocss Ha YpOBHE IOJIOKUTEIBHOTO OTHOUIEHHS K
o0pa3oBaTeNbHON OpraHW3alii, MOHUMAaHUS HEOOXOJAMMOCTH YUY€HHUS, BBIPAKEHHOTO B
npe06na)1aH1/m y‘—Ie6HOH03HaBaTeJ'IBHI)IX MOTHBOB U HpC}IHO‘-ITeHI/II/I COIUAJIBHOT'O cnoco6a
OILICHKY 3HAHUU;

-BBIP@XKEHHOM YCTOMUMBOM yueOHONO3HABATEIbHOW MOTUBAIIUH YUEHHUS,;

-YCTOMYHMBOTO Y4eOHOIO3HABATEILHOTO HMHTEpPECa K HOBBIM OOIIUM CIOCO0aM perieHus
3a/1a4;

-aJICKBAaTHOT'O ITIOHUMAaHU ITPUINH YCHCI_HHOCTI/I/HCYCHCH_IHOCTI/I yqe6H0171 ACATCIIBHOCTH,



MOJIOKHUTETILHON a/lekBaTHOUW Au(QepeHINpPOBaHHONW CaMOOLIEHKM Ha OCHOBE KpHUTEpHUS
YCIIEIIHOCTH -PeaIn3alii COUUAIBHON PO «XOPOILErO YUCHUKA;

-KOMIIETEHTHOCTH B pealu3allid OCHOB TPAXJTAHCKOH HACHTUYHOCTH B IIOCTYNKax M
JIeSTCIIEHOCTH;

-MOpaJIbHOTO CO3HAaHWS Ha KOHBEHIMOHAIGHOM YPOBHE, CIIOCOOHOCTH K PEIICHHIO
MOpaJIbHBIX JUJIEMM Ha OCHOBC Y4CTa HO3PII.IHI>1 MapTHECPOB B O6IJ.[€HI/II/I, OpuCHTAIU Ha HUX
MOTHBBI U UyBCTBA, yCTOHYNBOE CJIEJOBaHHE B TOBEJCHUU MOPAILHBIM HOPMaM U 3THYECKHM
TpeOOBaHUSM;

-yCTaHOBKHM Ha 3JIOPOBBIA 00pa3 *KU3HU M peaqu3alli €€ B pPEalbHOM IOBEACHUU U
MOCTYIKAaX;

-OCO3HAHHBIX YCTOMYMBBIX 3CTETUUYECKHUX MPEANOYTCHUN U OPUEHTALMU Ha UCKYCCTBO KaK
3HaYUMYIO c(hepy YenoBeYeCKOM KU3HU;

-9MIIATHM KaK OCO3HAHHOTO TOHMMAaHMs YyBCTB JPYTHX JIIOJEH M COIEPEKHBAHUS MM,
BBIPQKAIONINXCS B TIOCTYNKAaX, HANpPaBJICHHBIX Ha IOMOIIb JAPYIMM H OO0ECleYeHHEe HuX
Oyaronoy4us.

PGFVJ'ISITI/IBHI)Ie YHUBCPCAJIbHBIC V‘I66HI>IC I[CﬁCTBI/Iﬂ

BBIHVCKHI/IK HAay4YUuTCA:

-IIPUHUMATb U COXPAHATH yqe6Hy10 3aaavy,

-YUUTBIBATh BBIACJICHHBIC YUUTCIICM OPHUCHTHPLI ﬂeﬁCTBI/IH B HOBOM y‘Ie6HOM MaTcprajc B
COTPYAHUYICCTBC C YUHUTCIICM;

-IJIAaHUPOBATh CBOH HeﬁCTBHH B COOTBETCTBHUM C IIOCTaBJICHHOM 33,[[3“16171 " YyCIIOBUAMH €€
pcaimn3anuu, B TOM 4UCJIC BO BHYTPCHHEM ILIAHC,

-YU4UThIBaTh YCTAHOBJICHHEBIC IIpaBUJia B INIAaHUPOBAHUNU U KOHTPOJIC crocoba peIICHUA,
-~OCYIICCTBJIATH HUTOTOBBIM U MOIIAarOBBIN KOHTPOJIb IO PE3YJIbTATY,

-OOCHUBATDH NPABUJIIBHOCTDb BBIITIOJIHCHU A HeﬁCTBHH Ha YpOBHC aﬂeKBaTHOﬁ peTpOCHCKTHBHOﬁ
OLCHKHU COOTBETCTBUA PE3YJIbTATOB Tpe60BaHI/I$IM ]:[aHHOI\/'I 3aJa4u,

-aJIeKBaTHO BOCIIPUHUMATh IPEIJIOKEHUS U OLICHKY YYMUTEJEeW, TOBapHILEH, POAUTENEH U
JIpPYTUX JIIOAEH;

-pa3nuyarh crocol U pe3yabTaT ACHCTBUS;

-BHOCUTh HEOOXOIMMBbIE KOPPEKTUBBI B JECHCTBHE TOCJIE €ro 3aBEepIICHHs Ha OCHOBE €ro
OIICHKM M yueTa XapakTepa CIeIaHHBIX OUTMOOK, UCTIOJIH30BATh MPEIOKEHUS U OILICHKU JIJIst
CO3MaHMSI HOBOTO, 0OJiee COBEPIICHHOTO pe3yiabTaTa, MCIOIB30BaTh 3amUCh B HU(POBOU
dbopMe xona U pe3yabTaTOB pEIIEeHHUs 3aJaud, COOCTBEHHOW 3Bydyallled peud Ha PYCCKOM,
POJIHOM U MHOCTPAHHOM SI3bIKaX.

BBINYCKHMK TOAYYUT BO3MOKHOCTh HAYUUTHCH:

-B COTPYAHUUCCTBE C YUUTCIIEM CTABUTH HOBBLIC y'-Ie6HI>Ie 3aJa4u,
-HpCO6p330BBIBaTI) IMMPAKTUYCCKYIO 3aaa4y B [IO3HABATCIIbHYIO,
-IIPOABJIATH ITO3HABATCIIbHYIO MHUIITUATHUBY B y‘-IC6HOM COTPYAHUYICCTBC,

-CaMOCTOSITEIBHO YUUTHIBATh BBIJICIICHHBIC YYUTEIEM OPHEHTHPHI ACHCTBHS B HOBOM Y4eOHOM
MarepHae;



-OCYILLECTBIJIATh KOHCTAaTUPYIOIIUKA M INPEABOCXUILAIOLIUN KOHTPOJIb IO PE3yJAbTaTy U IO
croco0y AeHCTBUS, aKTyaJIbHbI KOHTPOJIb HA YPOBHE NMPOU3BOJIbHOIO BHUMAHUS;

-CaMOCTOATCIBbHO OLICHUBATH ITPABUJIbBHOCTH BBIIIOJTHCHUA ﬂeﬁCTBHH 1 BHOCHUTB H606XO,I[I/IMBIC
KOPPCKTHUBBI B UCITOJIHCHUEC KAK IO XOA4Y €TI0 pCain3alnu, TaK U B KOHIIC I[GflCTBPISI.

Ilo3HaBaTenbHBIC YHUBEPCAILHBIC V‘le6HHe JICHCTBHA

BEIYCKHUK HAYYUTCS:

-OCYIIECTBIIATh MOUCK HEOOXOAMMOW MH(pOpMANMU IJIs BBITOJHEHHUS Y4EOHBIX 3aaHuil C
UCIIOJIb30BaHWEM Y4eOHOHl  JuTepaTyphl, SHUMKIONEIWN, CIPAaBOYHUKOB (BKJIIOYAS
AIIEKTPOHHBIE, IM(POBBIE), B OTKPHITOM HH(POPMALMOHHOM HPOCTPAHCTBE, B TOM 4YHCIE
KOHTPOJINPYEMOM IIPOCTPAHCTBE ceTH MIHTEepHET;

-OCYIIECTBIIATh 3amuch ((pukcanuio) BBHIOOpOUYHONW HMHGOPMAIMH 00 OKPYKAIOIIEM
MUpE U 0 cede caMoM, B TOM 4ucie ¢ omoulbto nuHctpymentoB UKT;

-UCIIOJIb30BaTh 3HAKOBOCUMBOJHMYECKUE CpEJICTBA, B TOM UHUCIE MOJENu (BKIOYas
BUPTYaJIbHbIE) U CXEMBI (BKJIIOYasi KOHLIETITYalIbHBIE), JJIsl PELICHUS 3a/1a4;

-NpoABAAMsb NO3HABAMENLHYIO UHUYUAMUBY 8 YUeOHOM COmPYOHU4ecmase,
-CTPOUTH COOOIIICHHUS B YCTHON M MUCbMEHHOU (opme;
-OPHEHTHUPOBATHCS Ha Pa3HOOOpasue CrocoOOB pelleHus 3a/1a4;

-OCHOBaM CMBICJIOBOT'O BOCTIPUATHSI Xy/I0KECTBEHHBIX U MTO3HABATEIIbHBIX TEKCTOB, BBIICTSATh
CYIIECTBEHHYIO HH(OpMaILIHIO U3 COOOIIEHUI pa3HbIX BUIOB (B MEPBYIO OUYEPEab TEKCTOB);

-OCYIIECTBIIATh aHAIU3 OOBEKTOB C BBIJEICHHUEM CYLIECTBEHHBIX M HECYIIECTBEHHbBIX
IIPU3HAKOB;

-~OCYIICCTBJIATE CUHTE3 KaK COCTAaBJICHHUEC LICJIOT'0 U3 qaCTeﬁ;
-IIpOBOAUTH CPABHCHUC, CEpUALINUIO U KJ'IaCCI/I(l)I/IKaI_II/IIO 110 3aIaHHBIM KPpUTCPUSAM;
-yCTaHaBJIMBATb NPUINHHOCICACTBECHHBIC CBA3H B U3y4aCMOM KpPYyTec SIBJIGHI/Ifl;

-CTPOUThH PACCYXJICHHS B (POpMe CBSI3M MPOCTHIX CYXACHUH 00 OOBEKTE, €ro CTPOCHUH,
CBOMCTBAX U CBA3SX;

'O606HlaTI>, T. €. OCYHCCTBJIATH I'CHCPAIIM3AlNIO U BBIBCACHUC O6HIHOCTI/I AJIg 1IEJIoro psga
WK KJ1acCa CAMHHUYHBIX 06L6KTOB, Ha OCHOBC BBIACICHUSA CyH.IHOCTHOﬁ CBs3H,

-~OCYHICCTBJIATH MOABCACHUC IO IMTOHATUC HAa OCHOBC pPACIIO3HABAHUWA O6’beKTOB, BBIACIICHUA
CYIICCTBCHHBLIX ITPU3HAKOB U UX CUHTE34,

-yCTaHaBJIMBATb aHAJIOTUH;
-BJIAJICTh PAAOM O6H_II/IX IMPUEMOB pPCHICHUSA 3a/1a4.

BI)IHVCKHI/IK OJYYUT BO3MOKHOCTH HAYYUTHCA:

-OCYIIECTBIISITh PACIIUPEHHBIN TOUCK MH(POPMAIIUU C UCTIOTH30BAHUEM PECYPCOB OMOIHMOTEK
u cetu UHTEpHET;

-3aHUChIBATh, (PUKCHUPOBATH HH(OPMALIHIO 00 OKPYXKAIOIIEM MHUPE C TOMOIIBI0O MHCTPYMEHTOB
UKT;

-COo31aBaThb " Hp606pa3OBBIBaTB MOJCIIN U CXCMbI IS pCHICHUSA 3a4a4;

-0CO3HaHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHSI B YCTHON M MUCbMEHHOH QopMe;



-OCYIIECTBIIATH BEIOOp Hanbosee 3PPEeKTUBHBIX CIIOCOOOB PEIICHHS 334 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBHIA;

-OCYIIECTBJIATh CMHTE3 KaK COCTAaBJICHUE LICJIOIr0 U3 qaCTeﬁ, CaMOCTOATCIIBHO OO0CTpauBas U
BOCIIOJIHAA HEAJOCTAOIIMEC KOMIIOHCHTHI,

-OCYIIECTBJIATh CpaBHCHHUEC, CCpUAUIO U KJ'IaCCI/I(bI/IKaHI/IIO, CaMOCTOATCIIBHO BI)I6I/IpaH
OCHOBAHHA U KPUTCPUHN AJId YKA3aHHBIX JIOTHYCCKUX onepaunﬁ;

-CTPOUTH JIOTUYECKOE PACCYKJICHHUE, BKIIIOYAOIIEE YCTAHOBJICHUE MPUYUHHOCIIEICTBEHHBIX
CBsI3€H;

-IIPOU3BOJILHO U OCO3HAHHO BJIAZACTDH 06H_[I/IMI/I InpueMaMu pClICHUA 3a1a4.

KOMMVHHK&TI/IBHBIC YHUBCPCAJILHBIC V‘IG6HBI€ ﬂeﬁCTBHH

BEIYCKHUK HAYYUTCS:

-aJICKBaTHO MCIOJIb30BaTh KOMMYHHUKATHUBHBIC, IPEXKIE BCEr0 pEuYEBbIE, CpeAcTBa s
peuieHus pa3IMYHbIX KOMMYHHKATUBHBIX 33]1a4, CTPOUTh MOHOJIOTHYECKOE BhICKa3bIBaHUE (B
TOM YHCJIE COMPOBOXAAs €ro ayAHOBH3YyaJbHOW MOIJIEPIKKOM), BIaleTh IUAIOTUYECKOM
dbopmMoli KOMMYHHKAIUM, HCIONB3YsS B TOM umcie cpeiactBa u uHCTpymMeHThl UKT u
JTUCTAHIIMOHHOTO OOIIEHUS;

-JI0IYCKaTh BO3MOKHOCTh CYILIECTBOBAHUS Y JIFOJEH PA3JIMYHbIX TOYEK 3PEHUS, B TOM YHUCIIE
HE COBMAIAOIINX C €r0 COOCTBEHHOM, U OPUEHTHUPOBATHCS HA IMO3HIINIO TapTHEPA B OOIIICHUHT
¥ B3aHMOJICHCTBHM,

-YUUTbIBAaTh Pa3HBIC MHCHHA MW CTPECMUTLBCA K KOOPpAHMHALIWH Pa3JIMYHBIX HO3I/IIII/II71 B
COTPYAHUYCCTBC,

dbopMynHupoBaTh COOCTBEHHOE MHEHHUE H MTO3HIIUIO;

-10roBapuBaTbCad WU MNPUXOAUTH K 06HI€My PECHICHHIO B COBMECTHOI JACATCIIBHOCTH, B TOM
YHUCJIC B CUTYyallUU CTOJIKHOBCHHA UHTCPECOB;

-CTPOUTH HNOHATHBLIC JId IMAPTHEPA BBICKA3bIBAHHA, YUUTBLIBAIOMIUC, YTO IMAPTHEP 3HACT U
BHUOUT, a4 YTO HET,

-3a71aBaTh BOIIPOCHI;
-KOHTPOJIMPOBATH IEHCTBHS NapTHEPA;
HCITOJIB30BAaTh PEYb JUIS PETYIISALIMU CBOETO ACUCTBUS;

-aJIeKBaTHO MCII0JIb30BaTh PEUEBbIE CPEACTBA /ISl PEIIEHUs pa3IMYHBIX KOMMYHUKATHBHBIX
3a/1a4, CTPOUTh MOHOJIOTMYECKOE BBICKA3bIBAHUE, BIAJIETh AUATIOTHYECKO (popmoit peun.

BI)IHVCKHI/IK OJYYUT BO3MOKHOCTH HAYUYUTHCS:

-YUUTHIBATh U KOOPAWHUPOBATH B COTPYIHUYECTBE MO3UIMH APYTUX JIOACH, OTIIMYHBIC OT
COOCTBEHHOIA;

-YYUTHIBATh pa3Hble MHEHUS U HHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MMO3UIIHIO;
-[IOHUMAaTh OTHOCUTENbHOCTh MHEHUH U MOJIXO/I0B K PEIIEHUIO MPOOIEMBI;

-apryMEHTUPOBAaTh CBOIO MO3ULMI0 M KOOPAMHUPOBATH €€ C NO3ULMUSAMU IAapTHEPOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIIETO PEIICHUSI B COBMECTHOM NIEATEITLHOCTH;

-IIPOAYKTHUBHO COJIEHCTBOBATH Pa3spCICHUIO KOH(i)JII/IKTOB Ha OCHOBC Yy4C€Ta HHTCPCCOB U
MMO3HITHI BCEX Y4aCTHUKOB;,



-C YYETOM ILieJied KOMMYHHKALUU JOCTATOYHO TOYHO, MOCIEI0BATENHLHO U MOJIHO NIEpeiaBaTh
napTHepy HeoOX0IUMYI0 HHPOPMAIIHIO KaK OPUEHTHUP VIS TOCTPOCHUSI JEHCTBUS;

-3a/1aBaThb BOIPOCHI, HEOOXOIMMBIE JUIsI OpraHU3alMM COOCTBEHHOM JESITEeIbHOCTH U
COTPYJIHUYECTBA C TAPTHEPOM;

-OCYIIECTBJISITh B3aWMHBIA KOHTPOJIb M OKa3blBaTh B COTPYIHHYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIIb;

-aJIeKBaTHO HCIIOJIb30BaTh peueBbie cpeacTBa s 3(pPEeKTUBHOTO pemeHus pa3sHooOpa3HbIX
KOMMYHUKATHBHBIX 3a]1a4, IUVTAHUPOBAHUS U PETYJISIIN CBOCH AEATEILHOCTH.

[IpeaMeTHBIC Pe3YAbTaThl OCBOCHHUS V‘IG6HOI‘O opeamMcETa, Kypca

BrimyckHUK Ha yriyOJIeHHOM YPOBHE HAyYUTCS:

— COCTaBJIATb MOJIEKYJSPHBIE M CTPYKTypHBIE (OpPMYJbI HEOPraHUYECKUX U OPraHUYEeCKHX
BEIIECTB KaK HOCUTENEH NH(OPMAILIUY O CTPOSHUH BEIIECTBA, €T0 CBOMCTBAX U MPUHAICKHOCTH
K OIPECIICHHOMY KJacCy CO€UHEHU;

— YCTaHABJIMBATb 3aBUCUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHu4YCCKux Coe,Z[I/IHCHI/Iﬁ oT
XapakTepa B3aMMHOI'0 BJIMAHUA aTOMOB B MOJICKYJIaX C LECJIbIO IMPOTHO3MPOBAHUA IPOAYKTOB
pE€aKuuun;

- HO[[6I/IpaTI) PEarcHThl, YCJIOBUA U ONIPECACTIATL HIPOJAYKThBL peaKHHﬁ, IMMO3BOJIAIOMIUX PCAIN30BaTh
na6opaTopHLIe U IIPOMBIINIJICHHBIC CII0COOBI MOJIYUYCHUA Ba)KHEHIIINX HCOPraHHMYCCKUX H
OpTraHU4YCCKUX BCIICCTB,

— IMPUBOJUTH IMPUMCPEL OKHCIHNTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ B npuponae,
IMPOU3BOJACTBCHHLIX ITPOHECCAX U KUBHCACATCIbBHOCTH OPraHUu3MOB;,

— 000CHOBBIBATh MPAKTUYECKOE HCITOIB30BAaHIE HEOPTAaHMUECKUX U OPTaHMUYECKUX BEIIECTB U UX
peakuuii B IPOMBIIIJIEHHOCTH U OBITY;

— BBIMOJHITh XUMUYECKHI SKCTIEPUMEHT IO PACMO3HABAHUIO U TMOJYYCHHIO HEOPTaHUYECKUX U
OpTraHN4YC€CKUX BCHICCTB, OTHOCAIIUXCA K pa3JIMYHBIM KJIaCCaM COCI[I/IHGHI/Iﬁ, B COOTBCTCTBUHU C
MpaBUJIaMd M TIpHeMaMu 0e30MacHOi paboThl ¢ XMMHUYECKUMHU BEIIeCTBAMU M JTaOOPATOPHBIM
000pyI0BaHUEM;

— MPOBOAMTH PACUYEThl Ha OCHOBE XMMMYECKHX (OPMYN U ypaBHEHUN peakluil: HaxOXJeHUe
MOJIEKYJISIpHOM (OPMYJIBI OPTaHMYECKOTO BEIIECTBA IO €ro IJIOTHOCTH W MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIMX B €0 COCTaB, WM IO MPOJYKTaM CrOPaHHUsS; pacdyeTbl MacCOBOM JIOJIU
(Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJMYECTBA BEIECTBA)
IPOAYKTOB PEAKIMH, €CIM OJHO M3 BEUIECTB JaHO B M30BITKE (MMEET NPHUMECH); pacueThl
MacCcoOBOW WJIM OOBEMHOW JOJNH BBIXOJA IMPOAYKTA PEAKIUH OT TEOPETUYECKH BO3MOXKHOTO;
pacyeTsl TerIoBoro 3dexra peakuuu; pacyeTbl 00bEMHBIX OTHOLIEHUHN I'a30B MPH XUMHUECKUX
peaKIusIX; pacueTsl Macchl (00beMa, KOJMUECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CIH OJHO U3
BEIIIECTB JIaHO B BUJIE PACTBOpA C ONPEIETICHHON MacCOBOM J0J1el paCTBOPEHHOT'O BEILIECTBA;

— MCIOJIB30BaTh METOJbl HAYYHOI'O INO3HAHUS: aHaJU3, CUHTE3, MOJCIMPOBAHUE XUMHUUYECKUX
MIPOIIECCOB U SIBJICHUI — MTPH PEIICHUN YIeOHO-UCCIEA0BATEIbCKUX 3a0a4 TT0 U3yYEHUIO CBOWCTB,
CIoco0O0B TOJTYYEHHUS U PaCIIO3HABAHUS OPTrAaHUYECKUX BEIIECTB;

— BJIAACTh IIpaBUIaMU 0e30macHoro 06pan1eHH51 C CAKHMH, TOPHOYUMU U TOKCUYHBIMU
BCIICCTBAMH, CPpCACTBAMU OBITOBOM XUMHU,

— OCYIIECTBISITh TMOMCK XUMHUYECKOW HHQPOpPMAIMK MO Ha3BaHUAM, UACHTHU(UKATOpaM,
CTPYKTYPHBIM (pOpMyIiaM BEIIECTB;



— KPUTUYECKU OLICHWBATh M MHTEPIPETUPOBATh XMMUYECKYI0 MH(POPMALNIO, COIACPKAIIYIOCS B
COOOILIEHUSAX CPENCTB MaccoBod uH(popMalnuu, pecypcax HHTepHeTa, Hay4YHO-TOMYISIPHBIX
CTaThbsIX C TOUKH 3PEHUSI €CTECTBEHHO- HAYYHON KOPPEKTHOCTHU B LIEJISAX BBIABICHUS OIIMOOUYHBIX
CyKaeHui u popMupoBaHUs COOCTBEHHON MO3UIINH;

— YCTaHaBIMBAaTh B3aUMOCBS3M MEXAYy (QakTaMM W TeOpueH, NMPUUYMHOM M CJIEICTBHEM IIpU
aHanmu3e MpPOOJNEMHBIX CUTyallMii M OOOCHOBAHWM NPUHUMAEMBIX PEIICHWH Ha OCHOBE
XUMHUYECKHUX 3HAHUM;

— TPEACTaBIATh MYTH PEHICHUS TNIOOANBHBIX MPOOJEM, CTOSIIIUX Iepe] YeIOBEYECTBOM, H
NIEPCIIEKTUBHBIX HANPABICHUM Pa3BUTHUA XUMHUYECKHX TEXHOJIOTMM, B TOM YHCJIE TEXHOJOTUHI
COBPEMEHHBIX MAaTepUAJIOB C Pa3IMYHON (PYHKIIMOHAIBHOCTHIO, BO30OOHOBIISIEMBIX MCTOYHUKOB
CBIPbs, NEPEPAOOTKU U YTHIIN3ALUH [IPOMBIIUIEHHBIX U OBITOBBIX OTXOJOB.

BrinmyckHuk Ha yriyOJIeHHOM YpOBHE MOTYYUT BO3MOXHOCTh HAYYUTHCS:

— (¢opMyIHUpOBaTH 1IeTb UCCICIOBAHNUS, BBIBUTATh U MIPOBEPATH HIKCIIEPUMEHTAIBHO TUIIOTE3BI O
XMMHUYECKHX CBOMCTBAX BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUs, UX CIOCOOHOCTH BCTYIATh B
XUMUYECKHE PEaKIMK, O XapaKTepe U MIPOIYKTaX Pa3IMYHBIX XUMUUYECKUX PEAKLIUN;

— CaMOCTOATENIbHO TUIAHUPOBATH W TMPOBOJUTH XMMHYECKHE KCIEPUMEHTHI C COOJIOJIEHUEM
paBuJI 0€30MacHOM paboTHI ¢ BEIIeCTBAMH U J1a00paTOPHBIM 000PYI0BaHHEM;

— HUHTCPHPCTUPOBATL AAHHBIC O COCTAaBC M CTPOCHHWH BCIICCTB, IMOJIYYCHHBIC C IMOMOIIBIO
COBPCMCHHBIX (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX MCTOAOB,

— IIPOTHO3UPOBATH BO3MOKHOCTb IIPOTCKAHHUA OKHCIUTCIbHO-BOCCTAHOBUTCIbHBIX peaKHHﬁ,
JIC)KAUMX B OCHOBE NPHUPOAHBIX U IIPOU3BOACTBCHHLBIX ITPOLECCOB

COJIEP’KAHUME KYPCA «XUMUUYECKHUHN MIPAKTUKYM»
10 xnacc
Benenue (1u)

[lpaBuna texuuku Oe3zonacHocTH. OCHOBHOE JabopaTopHoe oOopynoBaHue. OcoOeHHOCTH
OpraHMYECKUX BelIecTB (6e30MmacHbIe METO Il paOOThI C TOPIOYMMH BEIIECTBAMH )

Tema 1. OcHOBBI Opranndeckoi Xumuu (9uq)

Teopust ctpoeHust opranuueckux BeuiectB A.M. byriepoBa. CrpykrypHble (OpMYIIbI
OpraHMYecKuX BemecTs. Mzomepus n romonornsa. OCHOBHBIE KJIACChl OPraHUYECKUX BEILECTB.

3a/1auM Ha BBIBOJI XUMUYECKUX (POPMYJT OpraHNYeCKUX BEIIEeCTB: 1) Ha OCHOBAHUH MacCOBOM J0OTIN
3JIEMEHTOB; 2) Ha OCHOBAaHMHM OTHOCUTENILHON MJIOTHOCTH Ta3000pa3HOro BEIECTBA MO JIPYroMy
rasy, MacCOBOM JIOJIH JIEMEHTOB 1 0011Ie# (POpMYJITBI TOMOJIOTUYECKOTO psijia 3) o Macce, 00beMy
WIA KOJMYECTBY BEIIECTBA MPOAYKTOB CrOpaHHsl OPraHMYECKOro BEIIeCTBa; 3) MO OOIUM
(bopMyITaM TOMOJIOTHYECKUX PSIIOB OPTAaHMYECKUX COSAMHEHUI.

Tema 1. Yrnesogoponsl (244)

KadecTBeHHBIN 3JIEMEHTHBIN aHAJIN3 OPraHUYECKUX COCIWHEHMM (KaueCTBEHHOE OIpeIesieHue
yriaepojaa, BOJopoia, XJiopa, cepbl). Kinaccudukarms, cTpoeHre 1 HOMEHKIIATypa yrieBOI0PO/IOB.
JlaGopaTopHbIe crTOCOOBI TTOTYISHHS YTIEBOAOPOI0B. XUMUUYECKHE CBOMCTBA U MICHTU(DUKAIIHS
yIi1€BO0poAOB. [IpupoiHbIE MCTOUHHUKY YTIIEBOAOPOAOB. OKTAaHOBOE YHUCIIO PA3IUYHBIX aJTKAHOB
(9KOJOTHYECKHE MPOOJIEMBl, CBSI3aHHBIE C TOIUITMBOM, pa3iuBaMu He(dTH). ['eHeTHueckue psasl
YIJIEBOAOPOAOB. PelieHune ynpaXHEHHI Ha OCYIIECTBICHHE IpeBpalleHui. Pemenue



TCHCTUYCCKHUX LICITOYCK PA3JIMYHBIX THUIIOB. 3az[atm Ha BbIBOJ XUMHUYCCKUX q)OpMy.H OpraHu4CcCKux
BE€IICCTB.

Tewma 2. Kucnoponcoaepskanue opraHudeckue coequaeHus (2049)

Knaccugukarus, HOMEHKIaTypa U CTPOCHHE KUCIOPOICOACPKALIIX OPraHMUECKUX COSTNHEHHIA.
OcHoBHbIE 1a00paTOPHBIE CIIOCOOBI MOTYYEHHS] 1 XUMUYECKUE CBOMCTBA KUCIOPOACOACPKAIINUX
OpPraHUYeCKHUX COCAMHEHHWH (CIUPTOB, ajbJAETH0B, KApOOHOBBIX KHCIOT, CIIOKHBIX 3(HPOB).
3amau Ha BBIBOJ XHUMHUYECKUX (OpPMYyJT OpPraHMYECKUX BeUIecTB. [ eHeTHueckue psabl
KHMCJIOPOJCOAEPKALIUX OPTaHUYECKUX BEILIECTB

Tema 3. YrineBoabl. A3oTcoepxaiiue oprannueckue coenquuenus (114)

Knaccudukanus, ctpoeHue u cBoiicTBa yriaeBoaoB. Kiaccudukanusi, CTpoeHHE U CBOMCTBA
a30TCO/CpKAIIUX OpraHuyeckux coeauHeHuil. [lpuponnbie mnomuMepsl. 3ajayd Ha BBIBOJ
XUMHYECKHX (OpPMYJI OpraHM4YeCKHMX BELIECTB. | eHeTHYecKue psabl a30TCOJEpKaIIiX
OPraHUYECKUX COCTUHEHUIN

Tema 4. OBP B opranunueckoit xumuu (74)

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKnuu C ydaCTuem AJIKaHOB. OKHUCIINTEIIHHO-
BOCCTAHOBHUTCIIBHBIC PCAKIIUU C YHACTHEM AJIKCHOB. OKHCIUTEIIFHOBOCCTAHOBUTEILHEIC pCakuuun
C Yy4YaCTHEM daJIKHHOB OKXUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC peaknuuu ¢ Y4aCcTuCeM CIIMPTOB
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pCaknuun ¢ ydaCTuEM ajJIbACTUIOB U KETOHOB. OcobeHHOCTH
pacCTaHOBKa KOB(b(I)I/II_[I/ICHTOB MCTOJAOM JJICKTPOHHOI'O OajnaHca B YpPaBHCHUAX C OPraHUYCCKUMU
B€IICCTBaMU

11 kmace
Beenenue (149)

[TpaBuina Texuuku 6ezonacHoctTu. OCHOBHOE TabopaTopHOe 000pynoBaHuE. 3aauu U CTPYKTypa
Kypca

Tema 1. Ctpoenue aroma (10u)

Crtpoenue atoma. M30TOIIBI.

CoBpeMeHHbIE TPEJCTaBIECHUS O CTPOEHWU aroMa. [[BMKeHue 3JIeKTpoHa B aToMe. ATOMHas
opbutans. KBaHTOBBIE uMcIa: TJIaBHOE, OpOUTAIbHOE, MAarHUTHOE, CHHHOBOE. [IpUHIUMBI
pacrpenesieHusl IEKTPOHOB IO YHEPTeTHYECKUM YPOBHSM M NOAYpOBHAM: mpuHmmn Ilaymnm,
OPUHIIMIT MUHUManbHOW »SHepruu. [lonatue «wm3orombl». PamumoakTuBHOCTh. IloHSATHE O
MIPEBPAICHAN XUMUYICCKUX 3JIeMeHTOB. CTPOCHHE IJICKTPOHHBIX 000JI0YEK aTOMOB JJICMEHTOB
NEPBBIX  YETHIPEX MEPUOOB: S-, P- ¥ d-3IeMeHThI. DJIEKTPOHHAs KOH(UTypalus aToma.
OcHOBHOE U BO30YK/IEHHOE COCTOSIHME aTOMOB.

[TocnenoBaTenbHOCTh 3aMOJHEHHSI 3JEKTPOHHBIX o00Oonouek B artomax. Ilpasuno B. M.
KneuxoBckoro. Pacnpeznenenue snekTpoHoB 1o opoutansm. Ilpasuna XyHna. DneKTpOHHbBIE U
rpadudeckre (GopMysbl AaTOMOB 3JIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOIMCTB JIEMEHTOB U
WX COCAMHEHHUH 10 mepuoaaM U rpymnmnaM.CBONCTBa XUMHUYECKHX dJIeMeHTOB. Knaccudukarus
XUMHUYECKHX dJIeMEHTOB. llepnonnuecknii 3akOH M NEPUOAMYECKAs CUCTEMA XUMHYECKHX
anemeHToB J[. 1. MenaeneeBa. @u3ndecknii CMBICII HOMEpa NEPUOJA U TPYIIIIBL.

OO61mas xapakTepycThKa MeTaioB rinaBHbIX noArpymi -1l rpynmn B cBsi3u ¢ ux mosoxeHueMm B
NEepUOIMYecKoil cucreme xumuuyeckux »saemeHToB JI.M. MenzaeneeBa U 0COOCHHOCTSIMHU
CTPOEHHS UX aTOMOB.



CemelicTBa 37€MEHTOB (HAa IpHUMEpax IIEJOYHBIX METAIOB, I'aJIOTEHOB, MHEPTHBIX TIa30B).
XapakTepucTuKa XUMHUYECKUX CBOMCTB 3JEMEHTOB TJIABHBIX MOJATPYNN U TEPUOTUIHOCTH HMX
M3MEHEHUS B CBETE AJICKTPOHHOTO CTPOCHHUS aTOMA. DJIIEMEHTBI, COSIMHEHUSI KOTOPBIX MPOSIBISIOT
amporepusie  cBoiicTBa. OTHOCHTENIbHAs 3JEKTPOOTPUILIATEILHOCTh 3JIeMeHTOB. OOmmas
XapaKTEpPUCTUKA JJIEMEHTAa Ha OCHOBE €ro IOJOXKEHUs B mnepuoandeckon cucreme /[l .
Meuneneesna.

XapakTeprucTrKa MNEPEXOIHbIX 3JIEMEHTOB — MEJIM, IMHKA, XPOMa, XKeje3a N0 UX IHOJIOKEHUIO B
NEPUOANYECKON cHucTeMe XuMHuYeckux diemeHtoB [[.M. MenzaeneeBa HOCOOCHHOCTSIM
CTPOEHHUSI X aTOMOB.

OOmast xapakrtepucTuka HemeTtauioB TiaBHbIX mnoarpynm IV-VIlrpynn B cBsi3u ¢ ux
IOJIOXKEHHEM B NEPUOJUYECKOM  cucreme XUMHUYECKHX 3JIEMEHTOB JN.
MeHzeneeBa U OCOOEHHOCTSIMU CTPOCHHUS UX aTOMOB.

BanenTtHbie a5ekTpoHbl. BameHTHOCTh. BaneHTHBIE BO3MOKHOCTH aTOMOB. XMMHYECKas CBS3b
atomoB. KoBaJleHTHast CBsI3b M MeXaHU3M e¢ oOpa3zoBanusl. [loysipHas v HEMoJsIpHas KOBaJCHTHAs
cBs3b. CBoOMCTBa KOBJICHTHOW CBs3U. MoHHast cBsi3b W MexaHU3M €€ oOpa3zoBanus. CBoOiICTBa
MOHOB. MeTtaiuyeckas cBsi3b. BogopoaHas CBA3b: MEXMOJIEKYJIIPHAs U BHYTPUMOJIEKYJIIPHASL.

3JI€KTpOOTpI/ILIaTeJH)HOCTI). CreleHb OKUCICHUS M BAJICHTHOCTh XMMHYECKHX 3JICMEHTOB.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUSA. THIN KPUCTAITUYECKON PEIIETKH.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT MX COCTAaBA U CTPOCHHUSI.

Biausgaue Thuna XuUMUYEeCKOU CBA3U Ha CBOIICTBA XUMUYECKOT'O COEJUHEHUS.
Tema 2. Xumnueckue peakuuu (13u4)

Knaccudukanus XMMHUYEeCKHX peakuii B HEOPraHMYECKOH W OpraHHMYecKOd XMMHH. TerioBoit
3P PEeKT XUMHUECKON peakuuu. TepMOXUMUYECKHE YPaBHEHUSI.

OHepreTuka XMMHUYECKUX MpeBpalieHuil. OHranbnus. 3akoH ['ecca. OHrpomnus.. Pemienue
pacu€THBIX 3a7a4 10 TEPMOXUMHUYECKUM YPABHEHHUSM.

CKopocThb peakiy, ee 3aBUCUMOCTb OT pPa3InYHbIX (PaKTOPOB.

. 3axkoH neucTByronmx Macc. Koncranra ckopoctu xumudeckoi peakuu. [Ipasuno Baut-I'odda.
Karanu3s. DHeprus aktuBauuu. ' OMOreHHbIN U TeTepOreHHbIN KaTalu3, UX MEXaHU3Mbl. 3HaUEHUE
Kartaivu3a B TPUPOJIe M TexHUKe. PemieHne pacu€THBIX 3aJad Ha BBIYMCICHUE CKOPOCTH
XUMUYECKON PEaKLUU 110 KUHETUYECKOMY YPAaBHEHHUIO.

OOpatumble M HeoOpaTHMble XMMHUYECKHE peakIuu. XUMHUYecKoe paBHOBecue. CwmelleHue
XMMHUYECKOTO paBHOBECHUS O] IeHCTBHEM pa3nuuHbIX GakTopoB.IIpuniun Jle Hlarense.

DNEeKTPOIUTUYECKAs TUCCOLMAIUS SIEKTPOIUTOB B BOJAHBIX pacTBopax. CuibHbIe U crabbie
AIIEKTPOJINTHL. DJIEKTPOJIUTHYECKAsT JIUCCOLMAlMA B pacTBOpax M paciaBax. Ponb Bonabl B
IIPOLIECCE IEKTPOIUTHUECKOHN nucconranuy. Crenenp aucconuanui. KoHcranTa qucconyanuu.
XUMHYECKUE CBOMCTBA KHCIOT, COJIE M OCHOBAHHMII B CBETE€ TEOPUU BJIEKTPOIUTUYECKOMN
mucconuainuu. PactBopel. Peakniuu monHoro ooMena.CocTaBieHHE MOJEKYISIPHBIX U HMOHHBIX
YpaBHEHUM.

I'upponus coneit. Cpena BOAHBIX PACTBOPOB: Kuciasi, HEUTpasibHas, mienodyHas.CocTaBieHue
ypaBHEHUH peakiui ruapoaunsa coyeil. OnpeaeneHue cpeapl pacTBopa

OBP (10u)



OCHOBHbIE  TIOHSITUS ~ OKHMCIUTEIBbHO-BOCCTAHOBUTENbHBIX  peakuuiil(OBP)  Oxkwucnenue.
Boccranosnenue. Boccranosurens. Okucnutens. Crenenb okuciaeHus. OnpeneneHue CTerneHn
OKHCJICHUSI B HEOPraHWYECKUX U OpPraHUYEeCKUX COCAUHEHUSAX. THUIBl OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX  peakiuid  (OBP).  Peakmum  MEXMOJCKYJISIPHOTO  OKHCJICHUS-
BOCCTaHOBJEHUs. Peaknuum kKoHmyTtanuu. Peakium BHYTPUMOJIEKYJISPHOTO  OKUCIICHUS-
BOCCTaHOBJIeHMs. Peakiuu qucnponopuuoHupoBanus. MeToibl pacCTaHOBKU KO3 (ULIMEHTOB B
ypaBueHusx OBP  Meton  anektpoHHoro  Oamanca. MeTon — 3JEKTPOHHO-HOHHOTO
Oananca(monypeakiuii) Baxueiiine okucnutenun W BoccraHoButTenu [IpocTeie BemiecTBa-
HeMeTaJulbl. Pssl KHCIOpoacoaepKaIIMX KUCIOT U UX COJEH, COAEpKallluX aTOMbI B BBICIIEH
cTerneHu OKucieHusa. A3otHas kuciora. CepHas kuciora. [lepmaHranat kamus. XpomaTbl U
nuxpomatbl. Kucnopoconepxaiye KUCIOTH XJiopa U Opoma Bakneiilmne BOCCTaHOBHUTEINU:
MPOCThIE BEIIECTBA, OECKUCIOPOAHBIE KUCIOTHI U HMX COJHU, THUAPUIBl METAJUIOB, KaTHOHBI
METaJUIOB B HU3IIEH CTENEeHU OKHUCIeHUs. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS IBOUCTBEHHOCTb.
[IpocThie BemiecTBa-HeMeTawibl. A3oTuctas kucinota. Hutputsl.CoennHeHus: cepbl B CTENEHU
okucnenus (+4). [lepoxcun Bogopoaa.

Tema 5 Dnexrponus (34)

3HeKTp0J’IH3 B paCTBOpax M paciljiaBax. KOppOSI/IH METAJIIOB U CIIOCOOBI 3alIUThI.

Tema 6 PacTBopbI (54)

PactBopel. KoHuentpanuss pactBopoB. PemieHue 3agad Ha BBIYHMCIEHHE MAacCOBBIX JOJIEH
KOMIIOHEHTOB CILIaBa, pacTBopa. PerieHue 3agad Ha ONpeAesieHME KOHLEHTPALMU pPacTBOpA.
«lTepexon» U3 OTHOM KOHUEHTPALIMU B IPYTYIO.

Omnpenenenre KOMIIOHEHTOB JJIsl OMyYEHUS TPETHEro PacTBOPA 3aJaHHOM KOHLIEHTPALIUU
Tema 7 Heopranuueckas xumus (1949)

Knaccudukanuss HeopraHMueckMx BeEIIeCTB, WX TEHeTHYeckas CBs3b. HomeHkmiaTypa,
KJIacCU(UKaIMs, XUMHUUYECKHE CBOWCTBA U CIIOCOOBI TOTYYEHHS MPOCTHIX BEIIECTB - METAIOB U
HEMETAJJIOB, CJIO)KHBIX BEIIECTB - OKCHJIOB, KHCIIOT, cOJIeH W ocHoBaHWM. KomInuiekcHEBIE
COCJIMHEHMUS.

XapaxkTepHble XHUMHUYECKHE CBOWMCTBA  IPOCTBHIX BEILIECTB-METAIIIOB; IIET0YHBIX,
HIEJTOYHO3EMEIbHBIX, aTFOMUHUS, IEPEXOJHBIX METAIIIOB - ME/IH, IIMHKA, XpOMA, JKeJe3a.

XapakTepHble XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOJA, TajOreHOB,
KHCJIOPO/JIa, CEPHI, a30Ta, pocdopa, yriaepoaa, KpeMHUS.

XapaKTepHHe XHUMHYSCKHE CBOMCTBA OKCHUJOB: OCHOBHBIX, aM(l)OTepHI)IX, KHUCJIIOTHBIX.
XapaKTepHLIe XHUMHYECKHE CBOMCTBAa OCHOBAHUM U an)OTepHLIX TUAPOKCHUOOB.
XapaKTepHHe XHUMHYECKHE CBOMCTBA KUCIIOT.

XapaKTepHHe XHUMHYSCKHE CBOMCTBA COJICH: CpE€AHUX, KHCIIBIX, OCHOBHBIX; KOMIIJICKCHBIX (Ha
nmpumepe COCI[I/IHCHI/Iﬁ AJIFOMHMHUSA U I_II/IHKa).

BzauMocBs3b Pa3JIMIHBIX KJIACCOB HCOPraHMYCCKUX BCIICCTB.

Tema 8 Pemienue pacueTHsIx 3a1a4 (74)

Xumnueckue hopMya u pacuetsl mo HUM. KonnuectBo BemectBa. Yucno ABoraapo. MomnsipHas
Macca. BblunMcieHuss mo ypaBHEHHMSIM XUMHUYECKHMX PEaKIUil ¢ HCHOJIb30BAaHUEM TOHSATHS
«MOJISIpHAs Macca. BeIuucIeHus 1o TepMOXMMHUYECKHM YpaBHEHUSM. MOJISIpHBII 00beM ra3os.



["azoBbie 3akoHbl. PacTBOphl. Kpuctamnoruapatel. Beruuciienne mo XuMUYECKUM YpaBHEHUSIM,
€CJIM OJIHO M3 MCXOJHBIX BEIIECTB B3ATO B M30BITKE. 3a/1a4M HA ONpPEJCIICHUE BBIX0/1a TIPOIYKTa
peakuuu. BpryuciieHHe N0 XMMHYECKMM YPaBHEHUSIM, €CJIM OJHO M3 HCXOJHBIX BEIIECTB
COACPXKUT TMpUMECH. BplunclieHME MO0 XMMHUYECKHMM YpPaBHEHHUSM Ha  OIpPEICICHUE
KOJIMYECTBEHHOTO cocTaBa cMmecu.OmnpeesieHne HEU3BECTHBIX BEIIECTB 10 HMX CBOMCTBaM.
Brruncnenue ¢ ucnonb30BaHUEM T'a30BBIX 3aKOHOB.

TeMaTnuyeckoe MIIAHMPOBAHUE

B 10 kiacce:
Tembl KomnuectBo
94acoB
1. Bsenenue 1
1. OcHOBHBIE TOHATHUS OPTrAHUYECKON XUMHUHU 9
1. VYraeBomopombl 24
1. Kucnopozconepkaiine OpraHnuecKue COeTuHEHUS 22
1. A3sotconaepxaiirie OpraHMueCcKie COeTUHEHUS 7
1. OBP B oprannyeckoil XumMun 5)
HUtoro 68
B | 1kiacce:
Tema Konungectso
4acoB
1. Baenenue 1
1. Crpoenue aroma 10
1. Xumuueckue peakiuu 13
1. OxucnuTenbHO-BOCCTAHOBUTENIbHBIE pEAKIIUU 10
1. Dnexrponus 3
1. PactBOpbI 5
1. Heopranuueckas XuMus 19
8 PemieHne pacyeTHBIX 3a/1a4. 7
Hroro 68
IMoypounoe mianupoBanue 10 kiaacc (24 B Hexen10,68 yacos )
NeNe Kon-so | /lara ara
1aH daxT.




n\i HaunmenoBaHnue TeMsl 4acoB

1. Nucrpykrax BBoAHbINM 10 Th. Hayunsie MeToas! 1
MMO3HAHUS BEIIECTB U SIBJICHUI

2 OCHOBHBIE NOJIOKEHUS TEOPUU CTPOCHUS 1
oprannyeckux coenquuenuii. A.M. bytieposa.

3 CrpoeHue aToMa yriiepoJia ¥ €ro BaJICHTHbIE 1
COCTOSIHUS

4 THUIbl XUMHYECKUX CBSI3EU 1

5 Knaccudukanusa u HOMEHKIATypa OpraHuYecKuX 1
BELIECTB

6 Tunel xuMuueckux peakuuii. MoHHBIN 1 paguKaabHbIi | 1
MEXAHU3M PEAKLIHM.

7 N3omepus u ee BUIBI 1

8 Pemenue 3anay no teme: «3omepus, ee BUABI 1

9 Pemenne 3amad no reme: «l'a30BbIe 3aKOHBI B 1
OpPraHUYECKON XUMUN»

10 | Pemenwue 3a1a4d Ha BBIBOJ XUMHUECKUX (HOPMYIT 1
OpPraHUYECKUX BEILIECTB HA OCHOBAaHUHM MAacCCOBOM JOJIH
3JIEMEHTOB;

11 | [IpenenbHBIC YTIAEBOIOPOIBI 1

12 | layoreHONPON3BOHBIE YTIIEBOIOPOIOB 1

13 | Ilpaktuueckas pabota Nel. MoanenupoBanue 1
CTPYKTYPHI aJJKAaHOB ¥ MX HOMEHKJIaTypa (CBSI3b
CTPOEHUS U CBOMCTB BEILIECTB)

14 | [Ipaktuueckas padora Ne2 [lonyuenue u xumuueckue | 1
CBOMCTBA aJKAHOB (METaH KaK YKOJOTHUYECKH
0e30macHOe TOIIITUBO).

15 | Pemenue ypaBHEeHUI XUMHUYECKUX PEAKIMNA IO 1

XUMHUYECKUM CBOICTBAM aJIKAaHOB




16

3amaun Ha BBIBOJ (POPMYIIBI

17 | Ilpaktuyeckas padora Ne3 OKTaHOBOE YHCIIO
Pa3IMYHBIX aJTKAHOB (PKOJIOTHYECKUE TPOOITIEMBI,
CBSI3aHHBIE C TOIUIMBOM, pa3IUBaMu HEPTH)

18 | HukmoankaHsl

19 | Pemenue ypaBHEeHUI XUMHUYECKUX PEAKIIUNA TIO
XUMHYECKUM CBOMCTBAM IIMKJIOATIKAHOB

20 | Ankenbl. CTpoeHHE U CBOHCTBA

21 | Ilpaktuyeckas pabora Ned [TomyueHue 3TuieHa U €ro
CBOMCTBA.

22 | CocraBieHHe U pellieHue [IenoYeK IPeBpaIeHUs IS
QJIKEHOB.

23 | Pemenue 3a7a4 Ha BBIBOJ MOJIEKYJISIPHON (DOPMYIIBI 110
M3BECTHBIM MACCOBBIM JIOJISIM JIJIs JIKAHOB U aJIKEHOB.

24 | Pemienue 3a7a4 Ha BBIBOJ MOJIEKYJISIPHON (DOPMYIIBI 110
MIPOAYKTaM CTOPAHUS /IS aJIKAHOB U AJIKEHOB.

25 | /lueHOBBIE YTIIEBOAOPOIBI

26 | CocraBieHHe U pelIeHHE [ENOYEK MPEBPAIICHUS IS
aJIKaJIMeHOB

27 | Ankunbl. CTpoeHHE U CBOICTBA

28 | CocraBieHue U peleHne HEeno4eK MpeBpaIieHust Jist
QJIKMHOB.

29 | Ilpaktuyeckas pabora Ne 5. [lonydenue aneruieHa u
€ro CBOMCTBA.

30 | Apomaruueckue yriieBoopo/isl. beHzon

31 | l'omonoru 6eH3oma

32 | CocraBieHue U peleHre HEeno4eK MpeBpaIieHust st

Oen3oIa.




33

Pemienne reHeTHIECKUX LECTIOYCK pa3JIMYHBIX THUIIOB.

34 | Pewenue 3a/1a4 10 XMMUYECKUM YPaBHEHUSAM, €CIIH
OJTHO U3 UCXOHBIX BEUIECTB JaHO B U30OBITKE.

35 | Crnuptel. CTpoeHHE U CBOMCTBA.

36 | ®enoubl. CTpoCHHE U CBOWCTBA

37 | CocraBieHue U pelIeHHEe EMOYeK MPEBPAIECHUS JUIs
CIIMPTOB.

38 | IIpaktuyeckas pabora Ne6 CBOHCTBA OJJHOATOMHBIX
CIUPTOB (BO3JIHiCTBHE HA KHUBBIE OPraHU3Mbl HU3ILUX
CIIUPTOB)

39 | Ilpaktuyeckas pabora Ne7 KauecTBeHHbIE peakLluy Ha
MHOT'OAaTOMHBIE CITUPTHI ¥ (PEHOITBI (IKOTOTHYECKH
Oe3omacHble MaTepualibl Ha OCHOBE (heHoa,
BO3/CHCTBUE Ha OPTaHU3MBbI ATUIICHTIIUKOJIS)

40 | Pemenue 3a7a4 Ha BBIBOJ ()OPMYIIBI CIUPTOB.

41 | Pemenue 3a1a4u Ha OMpeJIEIICHUE COCTaBa CMECH
BEIIIECTB.

42 | CocraBneHHe U pelIeHue ENoYeK MPEBPAICHNUS IS
aJIbJIETU/I0B M KETOHOB.

43 | Ilpaktuueckas pabora Ne8 «Pacrno3HaBaHue
aJIbJIETU/IOBY.

44 | KapOoHoBble KucioTel. CTpoeHHEe U CBOWCTBA

45 | IIpaktuueckas pabora Ne9 «llonydenue u
WCCIIC/IOBAaHHUE CBOMCTB YKCYCHOM KHUCIIOTBI»

46 | CocraBieHHe U pelIeHUe LEeNoYeK MPEeBPaIeHUs s
KapOOHOBBIX KUCIOT.

47 | Pemenue 3a1a4 Ha BBIBOJ (hOpMYJT KAPOOHOBBIX KUCIOT

48 | Ipocteie a3¢upbl. CTpoeHUE CIOKHBIX IPUPOB.

49 | XKupsl kak cIoXHbIE 3()UPHI IITHIEPUHA U KApOOHOBBIX

KHCJIOT




50

[Ipaktuyeckas pabora Nel0 CoiicTBa MbLIa
(HapyIIeHUs 5KOCUCTEM IIPU BO3AEUCTBUH MBUIBHBIX
pacTBOpPOB)

51 | IIpaktuueckas padota Nell «['uaposu3 KUpOB»

52 | 'enetnyeckas cBs3b 0€3- U KHUCIOPOI0COAEPIKAIINX
OPraHUYEeCKUX COCIUHECHUM.

53 | Knaccudukanust , CTpoOeHHE U CBOWCTBA YTJIEBOIOB.

54 | CocraBieHHE U pellICHUE LIEN0YEK IPEBPAIIECHUS IS
yraeBooB. [IpeBpalienue yrieBo1oB B OpraHu3Me
YeJI0BEKa.

55 | IIpaktuueckas pabota Nel2 CBoiicTBa IIIOKO3bI U
caxapo3sl (Onoornveckas 3HaYUMOCTh TIFOKO3BI U
caxapo3bl)

56 | IIpaktuueckas pabora Nel3 CpoiicTBa kpaxmaia

57 | AzoTcoaepikalue cCoeAMHEHHs. AMUHBI KaK
OpraHUYeCKUe OCHOBAHUS. AHUIUH

58 | AMHHOKHCIIOTHI Kak aM(OTEepHbIC OPTaHHYECKUE
COCIMHEHMUSL.

59 | benku u ux cBoicTBa

60 | IIpaxtuyeckas pabora Nel4 I[BeTHBIC peakiuu OCIIKOB.

61 | HyknenmHOBBIE KUCIOTHI U UX CBOMCTBA

62 | Pemenue 3amaq Ha BBIBOJT (POPMYITBI a30TCOACPIKAIIIX
COCAMHEHUI

63 | CocraBieHue U pelIeHHe [ETOYeK MPEBPAIICHUS TSI
a30TCOJepKAIIUX COSTUHEHUN

64 | OKUCIHTEITHFHO-BOCCTAHOBUTEIBHBIC PEAKIIHU C
y4acTHEM aTKaHOB

65 | OKHCIUTENEHO-BOCCTAHOBHTEBHBIE PEAKIINH C

y4aCTHUEM AJIKCHOB




66 | OKuCIUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU C 1
y4acTHeM aJIKUHOB
67 | OKuCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU C 1
y4acTUeM CIHPTOB
68 | OxuciIUTeIHLHO-BOCCTAHOBUTENIBHbBIE PEAKIIUU C 1
y4acTHEM aJIbJIETUI0B U KETOHOB
Utoro 68
IMoypounoe niianuposanue 11 kaace (24 B Heaen10,684acoB)
NoNe Koin-Bo | [lara [Hara
IU1aH aKT
o\ 94acoB ¢
HaumenoBanue Tembl
1. Wuctpykrax BBoaHsbli 1o Th. Ctpykrypa 1
Kypca.HayuHble METO B
MO3HAHUS BEIIECTB U SIBJICHUI
2 CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUH aToMa 1
3 CocTrosiHuE AIEKTPOHOB B aTOME. DIEKTPOHHAs 1
KOH(UTYpaIys aTOMOB XUMHUYIECKUX JIEMEHTOB
4 CtpoeHue 3NIeKTPOHHBIX 000I0YeK aTOMOB 3JIeMeHTOB | 1
5 Cocranenne GopMyJ1 JJIEKTPOHHON KOHPUTYpaLlUu 1
aTOMOB XMMHYECKUX JIEMEHTOB
6 BaneHTHbIE BO3MOKHOCTH XUMUYECKHUX AJIEMEHTOB 1
7 MopennpoBaHre MPOCTPAHCTBEHHOT'O CTPOCHUS 1
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIIECTB.
8 Buael xumuueckoii cBsa3u. loHHas CBA3b 1
9 KoBanienTHast cBsi3b 1
10 | Meramnu4aeckas cBs3b. BogopoaHas CBs3b. 1




11 | CocraBneHue cxeM 00pa30BaHMsI BELIECTB C pa3HBIMU
BHJIAMU CBSI3U

12 | Knaccudukanus peakiuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU
Knaccudukamnms peakiuii B
HEOPraHU4YECKON ¥ OPraHM4eCKON XUMHUN
Knaccudukanus peakuuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU
Knaccugukaius XuMHUecKux peakluuii B
OpPraHNYEeCKON U HEOPraHUYECKON XUMUH

13 | Xumnueckue peakiuu. CKOPOCTh XUMUYECKOM
peaxkiuu.

14 | XuMu4eckoe paBHOBECHE.

15 | Beruncnenus o TepMOXUMUYECKUM YPaBHEHUAM

16 | 3agaun Ha BO3MOYKHOCTb NIPOTEKAHMSI XUMHUYECKUX
peakiuii Ha OCHOBE HaxoxeHus sHepruu ['nbocea.

17 | Ilpaktuueckas padotaNel DkcriepuMeHTaIbHOE
OIIpEEIIEHUE CKOPOCTH XMMHUYECKON PEaKIIUH.

18 | Ilpaktuueckas padota Ne2. M3yueHue BIUSHUSA
YCIIOBUI Ha CKOPOCTb XUMHUYECKUX PEAKIINH.

19 | Peakuiuu noHHOTO OOMEHA B paCTBOPax dJIEKTPOJIUTOB

20 | YipakHeHHs B COCTaBJICHUS YpaBHEHHUH peakuui
HMOHHOT0 OOMEHa.

21 | IlpakTrueckas padota Ne 3 «Peakiuy HOHHOTO
oOMeHa»

22 | T'unponus coneit B BOAHBIX pacTBOpax

23 | YopakHeHUs B COCTaBICHUH YPAaBHEHUHN peakiuii

TUAPOIIN3a COJIEH.




24

[IpakTuyeckas pabora Ne4 Pemenue
SKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «[ uapoamns»

25 | Oxucnenue. BoccranoBnenue. BocctaHoBUTENb.
Oxucnurens. CTeneHb OKUCICHUS.

26 | TUObI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
Meroast OBP

27 | Yopaxuenus B coctaBnenun OBP mMerogom
ANIEKTPOHHOTO OaslaHca

28 | Yopaxuenus B coctaBiennn OBP mMerogom
3JIEKTPOHHO-UOHHOTO
Oayranca

29 | OKUCIUTEIHLHO-BOCCTAHOBUTEIbHAS IBOUCTBEHHOCTb.
[IpocTsle BelecTBa-HEMETAILIIBL.

30 | Asorucras kucnora. Hurpursl. CoeiuHeHus cepsol B
crenienu okucienus (+4). [lepokcun Bonopona

31 | Pan xkucnopoacoaepxkammx KUCJIOT U UX COJIEH,
COJIepKalllMX aTOMBbI B BBICILIEH CTEIIEHU OKUCIICHUS.
AzotHas kucnora. CepHas KUCIIOTA.

32 | Kucnopocoaepxaiiye KMCIOTHI XJiopa 1 6poma.
IIepmaHranat kanus. XpoMartsl U AUXPOMAThI

33 | Baxneiinme BOCCTAaHOBUTEH

34 | Yopaxunenus B coctaieHnr OBP no HenomHsiM
CXEMaM YpaBHEHUU PEaKIUi.

35 | DuekTposn3 pacTBOPOB U PACILIABOB AJIEKTPOJIUTOB

36 | YnpaxxHeHHs B COCTaBJICHUH YpaBHEHHM peakiui
AJIEKTPOJIN3a PACTBOPOB M PACIIIIABOB AJICKTPOIUTOB

37 | Pemenue 3a1a4 Ha BRIYUCIICHUE MacChl (00beMa,

KOJINYECTBA) BEUICCTB, BBIICIUBIINXCS MIPH
AIEKTPOJTU3E




38

PacTBOpHMOCTB BEILIECTB U pacyeThl HA OCHOBE
MCTIOJIb30BaHUS TPAPHUKOB PACTBOPUMOCTH.

39 | KoHueHnTpauus pacTBOpoB (MaccoBast 10Jis1, MOJIIpHast
U HOpMaJIbHasl KOHLIEHTPALU).

40 | 3agaum Ha paCTBOPEHUE B BOJIE ILIEJIOYHBIX METAILIOB,
KPUCTAJIJIOTUAPATOB

41 | 3agaum Ha pa30aBiIeHUE U KOHIICHTPHUPOBAHUE
PacTBOPOB € UCIIOJIb30BAHUEM IIPABUIIA CMEILICHUS.

42 | Ilpaktuueckas padota Ne5 Hccnenosanne pH cpenpl
pa3IMYHBIX PACTBOPOB

43 | Metamnbl. DNEKTPOXUMUYECKHUH sl HAPSKEHHMA
METaJIJIOB
[TonsiTHE O KOPPO3UM METAIIIOB

44 | XapakTepHble XUMHUECKHE CBOMCTBA HEOPraHUYECKUX
BELIECTB: METAJUIOB.

45 | Metamibsl HOOOYHBIX MOJATPYIIT

46 | KommiekcHsie coenuHenus. Knaccuduxarmusi,
HOMEHKJIaTypa. XMMHUYECKHE CBOMCTBA.

47 | Kpucramnoruapatsl. [lonydenue. 3agaun Ha
BBIBEJICHHE
MOJIEKYJISIPHBIX (POPMYIL.

48 | Pemenune reHeTHYECKHUX LIETIEH I COEIUHEHNH,
COJIEpIKAIMX METAIIIIBI

49 | Hemeramibl. XapakTepHble XUMUYECKHE CBOWCTBA
HEOPraHMUYECKUX BEIIECTB: HEMETAIIIIOB.

50 | Okcunbl 1 BOJAOPOIHBIE COSTUHEHUS HEMETAIIJIOB




o1

Pelenne reHeTUYECKUX IETIeH I COETUHEHUMH,
COZIepIKAINX HEMETAIUIBI

52

OKCcHUIbl

53

Oprannueckue 1 HEOPraHMYECKUEe KUCIIOTHI.
[Ipumenenue KucIoT

54

[TpakTuueckas padora Ne6 «CpaBHEHNE XUMHUECKUX
CBOWCTB COJISTHOM M YKCYCHOU KHCITOT»

55

Oprannueckue 1 HEOPraHMYECKUEe OCHOBAHMUS.
[IpumeHeHne OCHOBaHUM.

56

[IpakTuueckas padora Ne7 «CpaBHeHue crioco0oB
MOJTyYEHUS] U XUMHUECKUX CBOMCTB T'MPOKCHIA
HaTpus U rujpokcuna meau (I)»

o7

AmdoTepHbIe OpraHMYecKue 1 HEOPraHUIeCKUe
coenuHenus. [Ipaktuyeckas padora Ne 8 «Ilonyuenue
THPOKCHIA AIFOMUHHUS U JOKA3aTEIbCTBO €ro
aM(pOTEPHOCTI».

58

[IpakTuueckas pabora Ne 9 «Pemienue
AKCIIEPUMEHTAIBLHBIX 337249 Ha HJICHTU(OUKAIIAIO
HEOPraHUYECKUX COCAMHEHUI.

59

Comu. Buasl comneil 1 UX XUMHUYECKHE CBOMCTBA

60

3ajaun Ha TEHETUYECKYIO CBSI3b MEXKY KIIaCCAMH
HEOPraHWYECKUX COCTMHEHUN

61

KauectBeHHbIe pCaKknu Ha HEOPraHNYCCKUC BCIICCTBA
1 MOHBI

62

Konnuectso BemecTBa. Yucino Asoraapo. MossipHast
Macca. Brrumciienus no ypaBHEHUSIM XUMHUYECKHUX
peaxkuuii ¢ UCIIOIb30BAaHUEM MOHITHSI «MOJISIPHAS
Macca»

63

MossipHblii 00beM ra3oB. ['a30BbIe 3aKOHBI.
Brruncnenue ¢ HCOIb30BaHUEM Ta30BBIX 3aKOHOB

64

BrrunciaeHne no XuMU4eCcKuM YpaBHCHUAM, CCIIN OJJHO
N3 UCXOOHBIX BECUICCTB B3TO B H30BITKE.




65 | 3amaum Ha ompeeNneHre BbIX01a MPOIYKTa PEaKIIun 1

66 | BeiuncieHue Mo XUMHYECKUM YPaBHEHHSIM, €CITd OJHO | 1
W3 UCXOJHBIX BEIIECTB COJICPIKUT IPUMECH

67 | BpruuciaeHue o XMMUYECKUM ypaBHEHUSAM Ha 1
OIpeJIeJIeHNe KOJIMYECTBEHHOI0 COCTaBa CMECH.

68 | 3auer 1

Hroro 68

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VYEHUKA

1. Epemun B. B., Ky3smenko H. E., Tepenun B. U., [lpoznos A. A., JIynun B. B. Xumus 10
kJacc (yriay6neHnHslil yposens) 2020r;

2. Epemun B. B., Ky3pmenko H. E., [IpoznoB A. A., JIyaun B. B. Xumus 11 knacc
(yrmyOnennsiit yposens) 2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1. http://www.alhimik.ru - Alhimik. ITosxe3ubie coBeTbl, 3P PEKTHBIC OMBITHI, XUMUYECKHE
HOBOCTH, BUPTYAJIbHBIN PETIETHUTOP, KOHCYJIbTALUH, Ka3yChI U JISNCYChI, HCTOPHS XUMHUH
2. http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc - OGmas 1 HeopraHuYecKasi XUMHUSI:
qacTh 1. MaTepuainsl o oOmieil XUMHH JUTS yYalIuXcsi XUMUKO-OHOIOTHYECKHUX KIIACCOB:
OCHOBHBIC TOHSATHUS XUMUH, CTPOCHHE aTOMa, XUMUYECKasi CBSI3b.

3. http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - O6imas 1 HeopraHudecKast XMMHSI:
4acTh 2. Marepualibl 10 HEOPraHMUYESCKOM XMUMUU TS YUAIIUXCs CIICIHATH3HPOBAHHBIX XUMHKO-
OMOJIOTHYECKHX KIJIACCOB: OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COEANHEHUH, UX CBOMCTBA
CIIOCOOBI TOJTYYEHHUSI.

4. http://hemi.wallst.ru/ - DxcriepuMeHTaNBHBINA YIeOHUK 110 00mIel xumun 1ist 8-11 Kimaccos,
IpeHa3HAYeHHBIN KaK JUIsl U3y4eHHs] XUMUU "¢ Hy/Is", TaK U JJIs OJATOTOBKHU K SK3aMEHaM.

5. http://www.en.edu.ru/ EcrecTBeHHOHAY4HBII 00pa30BaTEIbHBII MOPTAIL.

6. http://www.alhimik.ru/ - AJIXMMUK - Bai mOMOIIHUK, JIOIMaH B MOPE XMMUYECKUX
BEILIECTB U SBJICHUM.

7. http://college.ru/chemistry/index.php OTKpBITBIH KOISIHK: XUMHUSI

8. http://www.chem.msu.su/rus/school/zhukovl/welcome.html

9. Caiit Pemy EI'D
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