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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma »51eKTUBHOTO Kypca npenHasHadueHa aist ydammuxcs 10-11 xiaccos
1 paccuuTaHa Ha 68 gacoB: B 10 kiacce — 34 yaca (1 gac B Heaemo), B 11 kmacce — 34
gaca (1 gac B Hegemo). Kypc npencraBieH B Bue NMPaKTUKyMa, KOTOPHIHA TTO3BOJIAT
BOCIIOJTHUTH TIPOOEIBI B 3HAHMSIX YUAIIUXCS TI0 BOMPOCAM pPEIICHUs 3aJaHIi Pa3HbIX
TUTIOB B OPTaHWYECKOM M HEOPTAaHMUYECKOW XMMHUU M HAdaTh IEJICHAIPABICHHYIO
MOJATOTOBKY K C/1au€ UTOTOBOTO HK3aMeHa M0 XUMUHU.

Pemenue 3a7a4 3aHMMAaET B XUMHUYECKOM O00Opa30BaHUU BaXKHOE MECTO, TaK Kak
3TO OJMH U3 MPHUEMOB O00YyYEHHs, MOCPEACTBOM KOTOPOro obecreuuBaeTcs Oosee
riIyOOKO€ U TOJIHOE YCBOEHHE yueOHOTo maTepuasia mo XuMuu. YToObl HaydUThCS
XUMHUH, H3yYCHHE TEOPETHYECKOrO0  MaTepuaja  JOJDKHO  COYeTaThCs  C
CUCTEMATHYCCKUM HWCIIOJIB30BAHMEM PEIICHUS Pa3IMYHBIX 3adad. B IIKoOIbHOU
porpamMMe CYIIECTBYET AMU30JNIYECKOE BKIIOUCHUE PACUCTHBIX 3371a4 B CTPYKTYPY
ypOKa, 94TO CHIKACT NUIAKTHYECKYIO POJIb KOJTMYECTBCHHBIX 3aKOHOMEPHOCTEH, H
MOKET TPUBECTH K TMOBEPXHOCTHBIM IMPEACTABICHUSM Yy YYaIIUXCSI O XHUMH3ME
MPOIIECCOB B Mpupo/ie, TexHuke. Co3HATENbHOE U3YYEHUE OCHOB XUMHUHU HEMBICITHMO
0e3 TOHUMAaHUs KOJIMYECTBEHHOM CTOPOHBI XUMHUYECKHUX MPOIIECCOB.

Pemenue 3a1a4 comelicTByeT KOHKPETU3AIMHA M YIPOUSHUIO 3HAHUM, pa3BUBACT
HABBIKH CAMOCTOSITEIbHOW palOTHI, CIYXHUT 3aKPEIUICHUIO B TAMATH YYaIIuXCs
XAMHUYECKUX 3aKOHOB, TE€OPUM M BAXHEUIIMX MOHATHN. BellmonHeHne 3amad
pacmmpsieT Kpyro3op YYamuxcs, IT03BOJISIET YCTAHABIMBATh CBSI3H  MEXKIY
SBJIICHUSIMH, MEXJy TPUYUHONM H CIEACTBUEM, pPa3BUBACT YMEHHWE MBICIHUTD
JIOTUYECKU, BOCIHMTHIBAET BOJIIO K TPEOJOJECHUIO TPYAHOCTEH. YMEHHE pelarhb
3aJlayu, SIBJSETCS OJIHUM M3 TIOKa3aTesiel ypOBHS Pa3BUTHUSI XUMUYECKOTO MBIIIIJICHUS
yYaIuxcs, TITyOWHBI YCBOCHHSI IMHM YIE€OHOTO MaTepurara.

OCHOBHBIM TpeOOBaHHWEM K COCTaBICHUIO WM OTOOPY 3amad SBISETCS WX
XUMHUYECKOE COJIepKaHue, YETKOCTh (DOPMYIHUPOBKHU U JOCTYITHOCTh YCIOBHS 3a/1a4H,
WCITOJIb30BAaHUE B YCIIOBUU 33/1a4W CBEJICHUH MIPAKTUISCKOTO XapaKTepa.

CrpykTypa 3aHATHS BKIIOYaeT cleayroniue (Gopmbl paOOThI: MPOBEPOUHBIE U
CaMOCTOATENbHbIE  pa0OThl, COCTABJICHHE TECTOBBIX 3aJaHUN  ydYalTUMUCA,
COCTABJICHHE aJITOPUTMOB 3a/1a4, COCTABJICHHE M 3alUTa aBTOPCKHUX 3a7a4 U IETOYEK
IIPEBPALIEHUMN.

I nasnviv Haznavwenuem TAHHOTO Kypca sIBISETCS:

- COBCPIICHCTBOBAHHWE IIOJTOTOBKHM YYaIllUXCS C TIOBBIIICHHBIM YpPOBHEM
MOTHBAIINN K U3yYECHUIO XUMHH,

- CO3HATEIBHOE YCBOCHHE TEOPETUYECKOr0 MaTepHalia 1Mo XUMHH, YMEHHE
WCITIOJIB30BATh MPU PEIICHUH 33J1a4 COBOKYITHOCTh MPUOOPETEHHBIX TEOPETUUECKHUX
3HAHWM, PA3BUTHE JIOTHUYECKOTO MBINIJICHUS, TPUOOPETEHHE HEOOXOUMBIX HABBHIKOB



paboThI C IUTEPATYPOI.
Lenv kypca:
O0600m1eHue, cucremMaTu3alus, paclliupeHue U yriyOJeHHe 3HaAaHUW ydaliuxcs
o pasfenam oOIIei, OpraHuYecKOM M HEOpraHW4YecKOW XuMuH; (popMupoBaHHUE
HAaBBIKOB PEIICHUS 3a/1a4 110 XUMUH PA3JIMYHBIX TUIIOB.
3aoauu:
1. CoBeplieHCTBOBaHUE 3HAHUN O TUMNAX PACUETHBIX 3a/lad U aJrOpUTMax HX
penieHusl.
2. Pelienue pacueTHbBIX 3314 MOBBIIIIEHHOW CJI0KHOCTH.
3. ®opMHpOBaHKE HABBIKOB UCCIIEA0BATEIILCKOM IEATETLHOCTH.
4. ®opMHUpOBaHUE MOTPEOHOCTH B MPUOOPETECHUHM HOBBIX 3HAHUM U CIIOCO0AX UX
MIOJTYYCHHS TIyTeM CaMO00pa30BaHMSI.
5. IloaroToBka Kk caade eAMHOTO rocyaapcTBeHHoro 3x3amena (EI'D) mo xumumn.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA KYPCA

10 kiaace
B pezynomame npoxooicoenuss npoepammol Kypca:

yqau;ueCﬂ OO0JICHBL 3HAMD .

e XUMHUYECKHE CBOMCTBA KJIAaCCOB OPraHUYCCKUX COC,I[HHCHI/Iﬁ;

e [lpusHaku, ycioBUsS U OCOOEHHOCTH XHMHYECKUX PEaKUUi B OPraHUYECKOM
XUMUH;

e HoMeHKnaTypy OpraHM4ECKUX COCTMHEHUN;
e ANTrOpUTMBI pEeLICHUS 331a40a30BOr0 U NOBBILIEHHOT'O YPOBHS CJI0KHOCTH.

yuau;uewl O00JIICHbL ymems.

e [IpousBoauth pacyersl o GopMyliaM U YpaBHEHUSIM PEaKIIUIA;

e [Ipou3BoaUTH pacueThl HA OMPEICIICHHE KOMIIOHEHTOB CMECH;

e [Ipou3BoauTh pacueThl Ha ONpeaesieHre GOpMyJT COSTUHEHUI;

e PackpbIBaTh FT€HETUYECKHUE CBS3U B OPraHUYECKON XUMUH;

e Pelath SKCIIEPUMEHTAIIBHBIC 337a4H 110 OPraHUYECKONU XUMUH;

e (CaMOCTOSITENIBHO CO37aBaTh aJrOPUTMbI PELICHUS 33/aY;

e OcCylIeCTBIATh MEPEXO] OT OJHOTO KJIacCa OPTaHUYECKUX BELIECTB K IPYrOMYy;

e lcnonw3oBaTh 00IIME MPUEMBbl pabOThl C TECTOBBIMU 3aJlaHUSIMU  PA3TUYHOU
CIIO)KHOCTH, OpPHUEHTHUPOBATbCS B MPOrPAMMHOM Marepuane, YMETb YETKO
dbopMyIUpOBaTH CBOU MBICIIH;

e [Tos1b30BaTHCS PA3MMUHBIMU TOCOOUSIMH, CITPABOYHOMN JIUTEepaTypoui, uTepHeT-
HMCTOYHUKAMU.

11 kaacce
anu;uec;l OOJZJfCHbl 3HAMb /I’lOHUMClI’I’lb:

Baoicnetiwue xumuueckue nouamusi:

- BBIABIIITh XapaKTEpHbIC MPU3HAKU MOHATHI: BEIIECTBO, XUMUUYECKUN DJIEMEHT, aToM,
MOJIEKYJIA, OTHOCUTEIJIbHBIE ATOMHBIE U MOJIEKYJIAPHBIE MAacChl, UOH, U30TOIIbI, XUMHUUYECKas
CBSI3b, DJIEKTPOOTPULATEIBHOCTh, BAJEHTHOCTh, CTENEHb OKHUCIEHHUS, MOJb, MOJISIpHas
Macca, MOJISIpHBI 00beM, BELIECTBA MOJEKYISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUS,
PacTBOPBI, DJIEKTPOIUTHI U HEDJIEKTPOJIMTBI, DJIEKTPOIUTHYECKAs AUCCOLMALUs, TUIPOIIU3,
OKHCIIUTENb U BOCCTAHOBUTEIb, OKHCJIECHUE U BOCCTAHOBJIEHUE, AJIEKTPOJIN3, CKOPOCTH
XUMHYECKOW PEaKIMH, XUMUYECKOE paBHOBECHE, TEIUIOBOM 3(PPEKT peakiuu, yriepo b
ckener, (YHKIMOHAJIbHAs TPYINNa, M30MEPHs M  TOMOJIOTHS, CTPYKTypHas U
IIPOCTPAHCTBEHHAsl M30MEpHUsS, OCHOBHBIC THUIBl pPEAKUUNA B HEOPTraHUYECKONM W
OPraHU4YeCKOU XUMUU;

- BBISIBJISITH B3aMMOCBSI3H MOHSTHM, UCIIOJIb30BATh BAXKHENIIINE XUMUYECKNE TTIOHATHS JJIs



00BSICHEHUS OT/ACIbHBIX (DaKTOB U SIBJICHUM;

- PUHAJIJICKHOCTH BELIECTB K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COSTUHEHUI;

- TOMOJIOTH, U30MEPHI;

- XUMHUUYECKHUE PEaKIIUU B OPraHUIECKON XUMUMU.

OcHosHble 3aKOHbL U MeoPULU XUMUU.

- IPUMEHSATh OCHOBHBIC IMOJIOKCHHUS XUMHUUYECKUX TEOPUH (CTPOCHHS aTOMa, XUMUYECKOM
CBSI3U, DJIEKTPOJIMTUYECKON TUCCOIMALUU, KUCIOT U OCHOBAHUM, CTPOCHUS OPTaHUYECKHUX
COCTMHEHUH, XUMUYECKON KMHETUKH) ISl aHAIM3a CTPOCHHS M CBOMCTB BEIIIECCTBR;

- moHuMaTh cMmeica [lepuoanueckoro 3akona J[.M. MenzaeneeBa u UCIONIb30BaTh €0 IS
KaueCTBEHHOTO aHaju3a U OOOCHOBAaHUS OCHOBHBIX 3aKOHOMEPHOCTEM CTPOEHHUS aTOMOB,
CBOMCTB XUMHYCCKHX DJIEMEHTOB U MX COCIUHCHHUM.

Baowcnetiwue sewgecmsea u mamepuanwi:

- KJacCU(PUIUPOBATh HEOPraHUYECKUE W OPraHMYECKHUE BEIECTBA MO BCEM H3BECTHBIM
KJIaCCU(PUKAIIMOHHBIM MPHU3HAKAM;

- OOBSICHATH OOYCJIOBJICHHOCTh MPAKTUYECKOTO MPUMEHEHUS BEIIECTB HMX COCTABOM,
CTPOCHHEM U CBONCTBAMU;

- XapaKTepHu30BaTh MIPAKTHUECKOE 3HAUYCHHE JaHHOTO BEIECTBA;

- O0BSCHATH OOIIME CTIOCOOBI ¥ MPUHIIUIIBI MOTYyYEeHHs] HAanboJee BaXKHBIX BEIIECTB.

Ymems:
Haszvigams  usyuennvle 6ewjecmeéa no  MpPUBUATbHOU  UILU  MeNHCOYHAPOOHOU
HOMeHKIamype.
Onpedenamv/kraccugpuyuposams:
- BAJICHTHOCTb, CTETICHb OKUCJICHUS XUMUUYECKUX 2JIEMEHTOB, 3apsi/ibl HOHOB,;
- BUJI XUMHUYECKUX CBSI3EH B COCIMHEHUSIX U TUIT KPUCTAJUIMYECKOU PEIIEeTKY;
- MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT;
- XapakTep Cpeiibl BOAHBIX pACTBOPOB BEIIIECTB;
- OKHUCJIUTEIIh 1 BOCCTAHOBUTEIID,
- MPUHAJJICKHOCTh BEIIECTB K Pa3IMYHBIM KJacCaM HEOPTraHUYECKUX U OPraHMYECKUX
COCJIMHCHMI;
- TOMOJIOTH ¥ U30MEPHI;
- XUMHYECKHE PEaKI[MU B HEOPTaHUUECKOM M OPraHWYeCKOW XUMHH (TI0 BCEM M3BECTHBIM
KJIaCCU(PUKAIIMOHHBIM MPU3HAKAM).
Xapaxmepuzosamw.
- S, p u d-ayieMeHTHI TI0 UX MoJiokeHuto B [lepuonnyeckoii cucreme /.M. Menzeneena;
- 001IIMe XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIIIOB;
- o0Iue XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIUHEHUH,
CBOWCTBA OTJEIBHBIX MTPEICTABUTENIEH 3THX KJIACCOB;
- CTPOCHUE U XMMUYECKHE CBOMCTBA N3yUEHHBIX OPTraHUYECKUX COCTUHEHUH.
ObvsicHams:
- 3aBHCHUMOCTb CBOHCTB XHMHUYECKHMX DJIEMCHTOB M HX COCIMHEHHUN OT IIOJIOKCHUS
anemenTa B [lepuonuueckoii cucreme /[.1. Menneneena,;



- MPUPOAY XUMUYECKON CBSI3U (MOHHOM, KOBaJIECHTHOMN, METAJUIMUECKOM, BOJIOPOTHON);

- 3aBHUCHUMOCTb CBOWCTB HEOPIaHWYECKHX M OPraHWYECKHUX BEILIECTB OT MX COCTaBa U
CTPOCHUS;

- CYIIHOCTh M3YyYEHHBIX BUJOB XUMHYECKUX peakuuid (dIEKTPOJIUTHUECKOU
JUCCOLIMALIMYA, MOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX) M COCTABIATH HUX
YpaBHEHUS;

- BIMSIHME Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pPEaKUUMu U Ha CMELICHHUE
XUMHUYECKOTO PAaBHOBECHSI.

Pewamys 3a0auu na:

- BBIYHCIICHUE MACCHI PACTBOPEHHOTI'O BEIIECTBA, CONAECPKALIETOCS B OIIPENEICHHON Macce
pacTBOpa C U3BECTHOM MaCCOBOM JIOJIEH;

- pacyeThl: OOBEMHBIX OTHOIICHUHN Tra30B MPU XUMUYECKUX PEAKIIHIX;

- pacyeThl: Macchl BELIECTBA WJIM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce id 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIMU BEUIECTB;

- pacueThl: TEIIOBOro 3P eKra peakuu;

- pacdeTbl: Macchl (00beMa, KOJTMYECTBa BEIIECTBA) MPOJYKTOB PEAKIUHU, €CIIU OAHO U3
BEIIECTB JIaHO B U30BITKE (MMEET MTPUMECH);

- pacueThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKUUHU, €CIU OJHO U3
BEILIECTB JIAHO B BHUJE pacTBOpa C OIPEIEICHHON MacCOBOW [I0JI€il pPAacTBOPEHHOIO
BEILIECTBA;

- HaXOKJI€HUE MOJIEKYJISIPHOIN (pOpMYJIbI BEIIECTBA;

- pacyeThl: MACCOBOW WJIM OOBEMHOM JOJIM BBIXOJA MPOJYKTA PEAKIIMH OT TEOPETHUECKH
BO3MOXKHOT0;

- pacyeThl: MacCOBOM J0JHU (MAcChl) XUMHUYECKOTO COSIMHEHUS B CMECH;

- COCTaBJICHHE LIETIOYEK FTEHETUUECKON CBA3M XMMHUYECKUX COEIMHEHUN (HeopraHudecKas
XUMUS U OPTaHUYECKask XUMUSA).



COIEPKXAHUE KYPCA

10 kaacce

BBenenue. (1 yac)

Beenenne. OOmume TpeOoBaHUS K  PEIICHUIO XUMHYECKHX  3ajad.
Hcnonp3oBanue 3HaHUN (QU3UKK W MAaTEMaTUKH TMPH PEIICHUH 3a7ad MO XUMHH.
Oco0OeHHOCTH pelieHus 3aJad M COCTaBJICHHS XHUMHUYECKUX YpaBHEHHHA B
OPraHUYECKON XUMUH.

Tema 1. Teopusi cTpoeHUs1 OpraHUYeCKUX COeUHEHUI. (2 yaca)

OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUYECKOro crTpoeHus. (CocTaBiieHHE
rOMOJIOTOB, H30MEPOB, CTPYKTYPHBIX (OpMYI] MO Ha3BaHUSIM BeulecTB. [IpuHIMIBI
MOCTPOEHUSI Ha3BaHUI OPraHUYECKUX BEIIECTB

Tema 2. YraeBogopoasl. (11 yacoB)

XVWMHUYECKHE CBOMCTBA AJKAaHOB, AJIKEHOB, AJIKWHOB, AJIKaJHEHOB, OEH307a;
KAueCTBEHHbIE PEAKIIMH, H30MEPHsI, HOMEHKJIATypa yrieBoAopoAoB. VX npuMeHeHue
Ha OCHOBE CBOWCTB. BbIuncieHHE KOJIMYECTBa H30MEPOB, HAaXOXKJIEHUE (POopMYI
BEILIECTB 10 U3BECTHBIM MACCOBBIM JOJISIM HIIM MPOAYKTaM cropaHusa. COCTaBJICHUE U
pelIeHNe TeHETUYECKHUX LEMOYEK pa3HbIX BUJIOB.

Tema 3. Kuciopoacoaep:xauue opraHu4ecKue coeuHeHus. (6 4acon)

XVWMHUYECKHE CBOMCTBA, KAYECTBEHHBIE PEAKI[MU, IMEHHBIE PEAKIINHU CIHUPTOB,
aIbJIETUIIOB M KETOHOB, KapOOHOBBIX KHUCIOT, (DeHOJOB. BiusHue cTpoeHus Ha
XUMUYECKHE CBOMCTBA BEUIECTB. BhIuncieHne KOIMYECTBa M30MEPOB, HAXOXKICHHUE
dbopMya BEHIECTB IO HW3BECTHBIM MACCOBBIM JIOJSIM HWJIM TPOIYKTaM CrOpPaHMUS.
CocraBneHue U peleHrne FreHETUYECKUX LETT0YEK Pa3HbIX BUJIOB.

Tema 4. Oprannuyeckue BelmecTBa KJeTKH. (3 yaca)

Kupswi, yraneBoawl, cCioxHbIE d>(upbl, Oenaku. BrryncieHne KoaudecTBa
M30MEpOB, HaxOXxAeHHE (OPMyJ BEIIECTB MO M3BECTHBIM MAacCOBBIM JIOJISIM WM
npoaykrtaM cropanus. CocTaBlieHHE M PEIICHHE TeHETHMYECKHX IENOYeK pPa3HbIX
BU/JIOB.

Tema 5.A30Tcoaep:xaniue oprannyecKue coeanHeHus. (4 yaca)

AMUHBI, aMUHOKHUCIIOTHI, O€JIKH, HYKJICMHOBBIE KUCIOTHI. Pemienne 3amad Ha
BbIBOJI (hOpMYJIbI BelllecTBa. PelleHrne reHeTHYecKuX LHenoyex.

Tema 6.I1oxumepsl. (1 yac)

BricokoMounekyisipHbie  opraHudeckue coeauHeHusi. CocTaBlieHHE peakIuil
nonuMepusau. PeleHune 3amad 1Mo ypaBHEHHMSIM XUMHUYECKOW pEaKUuu IS
MOJIUMEPOB.

Tema 7.PenieHue 3KCIIEPUMEHTAJBLHBIX 32/124 110 OPTAHUYECKOl XUMHUU.
(3 uaca)
Pemienne 5sKkcrnepuMEHTalNbHBIX 337a4 HAa paclo3HAaBaHUE BEIIECTB B



oprannueckoil xumuu. [IpoBegeHne npakTU4ecKor padoThl ¢ IPUMEHEHUEM 3HAHUUN
Ka4ECTBEHHBIX PEAKIMI B OPraHMYECKON XMMUHM U METOJIOB KAY€CTBEHHOTO aHAJIN3A.

Tema 8. Perienne 3aga4 noBbIIEHHOM CJI0KHOCTH. (2 yaca)

Pemienue 3amaHuMii  MOBBIIEHHOTO YPOBHS U3 MaTepuanoB EnuHOro
['ocymapctBenHoro Dx3ameHa. Pa3dop Hambonee cioKHBIX BompocoB. [loBTopenue
aJIrOPUTMOB pelIeHus 3a7ay (MIOJTOTOBKA K 3a4ETy).

Hrorosoe 3ausitue (1 gyac)

Hrtorossie 3aueThl 110 oayroausM. CocTaBlIeHUE U 3alluTa aBTOPCKUX 3ajad,
LIETIOYEK MPEeBpaIICHUS.

11 kaacce

CTpyKTypa KOHTPOJBHO-U3MepPUTEIbHbIX MaTepuaaoB EI'D nmo xumuu (1
qac).

Cnemudukanus EI'D no xumuu 2022 r. [1nan sx3ameHnannonnoi padotel EI'D
no xumuu 2022 r. (ITPUJIOXEHUE « cnenmudukanuun). Konudukarop snemMeHTOB
coaepkanus no xumuu s coctaBieHuss KMMos EI'D 2022 r. KonTtposawsHO-
U3MepuUTenbHbIe MaTepuaisl o xumun 2021 1. (aHAIM3 TUMUYHBIX OMTHOOK).

Tema 1. Teoperuueckue ocHOBBI XumMun. Oomasi xumus (9 yacon)

1.1. Xumuueckuit 3.1emenm

CoBpemeHHbIE TIpeACTaBlIeHUs] O CTpoeHUU atoma. CTpoeHUe SIEKTPOHHBIX
000JI0YEK aTOMOB 3JICMEHTOB TIEPBBIX YEThIPEX MEPHUOOB: S-, P- U d-3JIEMEHTHI.
OnextpoHHas KoHpuUrypaiusa aroma. OCHOBHOE U BO30YKJICHHOE COCTOSTHHE aTOMOB.

[leproguyecknii 3aKOH M TMEPUOJUYECKAs CUCTEMAa XUMHYECKHUX HJIEMEHTOB
JA.N. MenneneeBa. Paguycsl aTOMOB, UX MEPUOAUYECKHE W3MEHEHHS B CUCTEME
XUMHUUYECKUX DJIEMEHTOB. 3aKOHOMEPHOCTH W3MEHEHUS XHUMHUYECKUX CBOMCTB
AJIEMEHTOB W HMX COEAMHEHUM 10 nmnepuojaMm u rpynnaMm. llonstue o
PaIMOaKTUBHOCTH.

1.2. Xumuueckasn c6éa3p u cmpoenue eeuiecmeda

KoBanentHas xumuyeckass CBsI3b, €€ Ppa3sHOBUAHOCTU (MOJSIpHAsA U
HETOJISIpHAs), MEXaHU3Mbl O0Opa30BaHUA. XapaKTEPUCTUKH KOBAJCHTHOW CBSI3U
(nnvHa ¥ 3Heprus cBsizM). MloHHas cBsi3b. Metaimuueckas cBsizb. BomopoaHas CBsI3b.

DJEKTPOOTPULATENBHOCTh. CTENEHb OKHUCICHUS W BAJEHTHOCTh XWMHWYECKUX
AJIEMEHTOB. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUsI. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT OCOOCHHOCTEHN UX KPUCTATUTMYECKON PEIICTKHU.

1.3. Xumuueckue peaxuyuu

1.3.1. Xumuueckasn kunemuka

Knaccudukanus xumuueckux peaknuii. TemmoBoit sddexT xumMuyeckoin



peakuuu. Tepmoxumuueckue ypaBHEeHHUs. CKOpPOCTh pEakluH, €€ 3aBUCUMOCTh OT
Pa3IMYHBIX (PAKTOPOB.

OG6paTuMble U HEOOPATUMbIE XMMUYECKHUE PEaKIIMU. XUMHUIECKOE PaBHOBECHE.
CwMmernieHne XuMHAYECKOT0 PaBHOBECHS TIOJ1 ICUCTBHUEM Pa3IMUHBIX (haKTOPOB.

1.3.2. Teopus snekmporumudeckou ouccoyuayuu

DJNIEKTPOJIUTHYECKAsE JUCCOIMALIUS DJIEKTPOJIUTOB B BOJHBIX PacTBOpax.
CumbHbIE U crabble 3JIeKTPOIUTHL. Peakiinu HOHHOTO OOMeHa.

XapakTepHble XHMHUUYECKHE CBOWCTBAa OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX. XapaKTepHbIE XHUMHYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX
TUJIPOKCUAOB. XAapaKTEPHbIE XHUMHUUYECKUE CBOWCTBA KHUCIOT. XapaKTEPUCTHUKA
OCHOBHBIX  KJIACCOB  HEOPraHMYECKUX  COCAUHEHUHW €  TO3ULIHUM  TECOPUU
anekTponuTudeckor qucconuanuu (TO/).

XapakTepHble XMMHYECKHE CBOMCTBA COJIEW: CPEOHUX, KHUCIIBIX, OCHOBHBIX;
KOMILJIEKCHBIX (Ha NpPHUMEpPE COENMHEHHWM aTlOMHUHMS U LUHKA). ['Maposu3 cosei.

Cpena BOIOHBIX PacTBOPOB: KHUCJasg, HEUTpajbHas, WEeao4yHasd. BoaopoHbIi
nokaszarenb (pH). MaaukaTopsl. OnpeaeneHue xapakrepa cpeibl BOJAHBIX PAaCTBOPOB
BEIIIECTB.

1.3.3. OkucnumenvbHoO-60CCMAHOBUMETIbHBLE PEAKYULL.

Peakunu OKUCIUTEILHO-BOCCTAHOBUTENbHBIC, UX Kiaccudukanus Kopposus
METAJIJIOB U CIOCOOBI 3aIUTHI OT HEE. DJIEKTPOJIM3 PacIIaBOB U PACTBOPOB (COJIEH,
niesiouend, Kuciaort). Peakuuu, moaTBEpKIAIONIME B3aUMOCBSI3b Pa3IMYHBIX KJIACCOB
HEOPTaHUYECKUX COCTUHCHUM.

1.4. Pewwenue mpenupogounvix 3aoau no meme: «Teopemuueckue ocHogwvl
xumuu. Oowan xumuny » (no mamepuanam KHMoe EI'J)

Bpruncienne Macchl  pacTBOPEHHOI'O — BEIIECTBA,  COJAEpPXKAIIErocs B
OTPEICICHHOW Macce pacTBOpa C U3BECTHOM MacCcOBOM J1osei. PacueTbl: 00beMHBIX
OTHOIIICHUM Ta30B MpHU XUMHUYECKUX peakiusx. Pacdersl: TeroBoro sddekra
peakiuu. PacueTsl: MaccoBOM 1011 (MacChl) XUMHUYECKOTO COCTUHEHUSI B CMECH.

Hanucanme  ypaBHEHMH  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUH,
paccTaHoBKa KO3 GUIIMEHTOB METOAOM JICKTPOHHOT0 OaraHca.

Tema 2. Heopranuueckasi xumus (10 yacon)

2.1. Xapaxmepucmuxa Memannoe 21aéHbvlX ROOZPYNN U UX COCOUHEHUU

OO6mas xapakrepucTuka MeTauioB riaBHeix noarpynn I[-III rpynmn B cBsizu c
MX TIOJIOKEHUEM B IIEPUOAUYECKOM CHUCTEME XHMMHUUYECKUX dneMmeHToB JI.I.
MenpeneeBa 1 0COOEHHOCTH CTPOCHMS X ATOMOB.

XapakTepHble XUMHUYECKHME CBOWMCTBA MPOCTHIX BEIIECTB W COCIUHECHUM
METAJIJIOB - IIEJIOYHBIX, IET0UYHO3EMETbHBIX, ATTFOMUHUS.

2.2. Xapaxmepucmuxka HemMemasioe 2i1aeHblX HOOZPYNN U UX COCOUHEHUT



OO6mas xapakTepucTuka HemeTauioB IaBHbIX mnoarpymnn IV-VII rpynn B
CBSI3U C MX IOJIOKEHHEM B MEPUOJUYECKON CUCTEME XMMHUYECKUX 3jeMeHToB J[.U.
MenpeneeBa 1 0COOCHHOCTSIMH CTPOSHHS X aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB U COCIUHEHUI
HEMETAIJIOB - BOJOPOJA, TaJOreHOB, KUCIOPOAa, cephl, a3ora, (ocdopa, yriaepoaa,
KPEMHUSL.

2.3. Xapaxkmepucmuka nepexooHvlx 371eMeHm o8 U Ux coeOuHeHuil

XapaKkTepuCTUKa MEPEXOJHBIX JIEMEHTOB — MEAM, LIMHKA, XpOMa, JKeJie3a M0
UX TIOJIOKEHUIO B TMEPUOAUYECKOM CHCTEME XUMHUYECKMX dieMmeHToB J[.1.
MenpeneeBa 1 0COOEHHOCTSM CTPOCHUS MX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTBIX BEIIECTB U COCIUHEHUI
NEPEXOAHBIX METAJIOB — MEJIH, IUHKA, XPOMA, HKEJe3a.

2.4. Pewienue mpenuposounvix 3aoau no meme: «Heopzanuueckaa xumun»
(no mamepuanam KHMoe EI'J)

Pacuetsl: mMacchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIUH, €CIU
OTHO M3 BEIIECTB JAaHO B BHJAE pacTBOpa C ONPEIEICHHOM MacCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA.

Pacuersl: maccoBoil WM OOBEMHOW JOJM BBIXOJA MPOJIYKTAa PEaKUUU OT
TEOPETHUYECKH BO3MOXXHOro. Pacuerbl: maccoBoil 1onu (Macchl) XHMHYECKOIO
coenuHenus B cmecu. Onpenenenne pH cpenpl pacTBOpoM coment.

I'enetnueckasi CBsI3b MEXIYy OCHOBHBIMH KJIACCAMH  HEOPTaHUYECKUX
coenuHeHnii. KauecTBeHHbIE peaklid Ha HEOPraHUYECKHUE BEILIECTBA U UOHBI.

Tema 3.0prannyeckasi xumusi(10 yacos)

3.1. Y2nee000poowi

Teopust CTpoeHHsI OpPraHMYECKHX cOoeAuHEeHWW. M3omepuss — CTpyKTypHas u
MPOCTPAHCTBEHHAsA. [ OMOJIOTH ¥ TOMOJIOTUYECKUN PSII.

Tunel cBsizeld B MOJIEKyJlaX OpraHUYeCKHX BellecTB. ['MOpuau3anms aTOMHBIX
opOutaneir yriuepoaa. Paaukan. @dynkuvoHanpHas rpynmna. Kinaccuduxanus u
HOMEHKJIaTypa OPTraHUYECKUX COCIUHEHUM.

XapakTepHsbie XUMHUYECKUE CBOMCTBAa  YIVIEBOAOPOIOB: AJIKaHOB,
LUKJIOAJIKAHOB, aJIKCHOB, JUEHOB, aJIKUHOB. [[pupoIHbIE HICTOUHHUKH YIIIEBOJLOPOIOB,
ux mepepaboTka. MexaHU3Mbl PEaKIui TPUCOCIUHEHUS B OPTraHUYECKON XHUMMH.
[IpaBwiio B.B. MapkoBHuKOBa, npaBuio 3aineBa A.M.

XapakTepHble XMMHYECKHE CBOWCTBA apOMATUYECKUX  YIJIEBOJOPOJOB:
OeH3osa W Toiyosa. MexaHu3Mbl peakuuid HNEeKTPODUIBLHOTO 3aMElEHUs B
OpPraHUYECKUX PEaAKIUIX.

Bricokomounekyisipable  coeauHeHMs.  Peaknum  nonmmmepuszanvu M
nosinkoHieHcauuu. [lonmumepsl. [lnactMaccesl, BOJIOKHA, KAydyKH.
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3.2. Kucnopoocoodeprcaujue opzanuyeckue coeounenus

XapakTepHble XMUMHYECKHE CBOMCTBA MpPEAEIbHBIX OJHOATOMHBIX H
MHOTOAaTOMHBIX CIIUPTOB, (heHoa. XapaKTepHbIE XUMUYECKUE CBOMCTBA alIbJIETHIOB,
MpeNeNbHbIX KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3(¢upoB. buosoruuecku BakHbIC
BEILIECTBA: YIVIEBOABI (MOHOCAaXapubl, AWcCAXapuibl, MNoiaucaxapuabl). Peakuuw,
MOATBEP)KIAIOIIME  B3aHUMOCBSI3b  YIJIEBOAOPOJOB M KHUCJIOPOJCOAEPKALIUX
OPraHUYECKUX COCAUHECHUMU.

Opranuueckre COEIUHEHUs, COJEp)Kalllie HECKOIbKO (YHKIHUOHATBHBIX.
Oco0EHHOCTH XUMHYECKUX CBOWCTB.

4.3. Azomcoodeprcawue opzanuueckue coeOuUHeHUs U Ouoa0cUUeCKU
6AJICHbBIE OP2AHUYECKUE 6eUiECEa

XapakTepHble XHUMHUYECKHE CBOMCTBA Aa30TCOACPKAIIMX OPTaHUYECKUX
COCIMHEHU: aMUHOB W aMMHOKHUCIOT. BHOJOTrMYecKu Ba)KHbIE BEIIECTBA: KUPHI,
O€JIKM, HYKJIEHHOBBIE KHUCIOTBl. ['OopMOHBI. ®depMeHThl. MeTamopraHnyecKue
COEJIMHEHHS.

4.4. Pewenue npakmuueckux 3aoau no meme: «Opzanuueckas xumusa» (no
mamepuanam KHMoe EI'J)

Haxosxnenue MonexkynsapHoil hopMysibl BelecTBa. [ eHeTudeckas CBsizb MEXY
HEOPTaHUYECKUMH W OPraHWYECKUMU BeElIeCTBaMH. ['€HEeTHYeCKas CBSI3b MEXKIY
OCHOBHBIMHU KJIaCCAMU HEOPTaHMYECKUX BellecTB. KauecTBEeHHBIE peakluu Ha
HEKOTOpBhIE KJIACCHI OPraHUYECKUX COCIMHEHUM (aJKeHbl, ajKaHbl, CIUPTHI,
anbpACTUabl, KapOOHOBBICE  KHUCJOTHI, yriaeBoabl, Oenku). HWueHTuduxanus
OPraHUYECKUX COCAUHECHUMU.

Tema 5.000011eHHe 1 MOBTOPeHHE MaTepuaia Kypca xumuu (4 yaca)

OcHOBHBIE  TOHATUA W 3aKOHbl  XxuMmuu. lleproguueckuil  3aKOH
.M. MenneneeBa u ero ¢usnueckuil cmbici. Teopusi CTpoeHUss OpraHM4YeCcKuX
BemectB A.M. byrtiepoBa U OCOOCHHOCTH  OPraHUYECKUX  COCIUHCHUM.
OKHUCIUTENBHO-BOCCTAHOBUTEINIBHBIE PEAKIMU B HEOPTraHWUYECKOM M OpPraHWYECKOU
xuMun. ['eHeTnueckass CBSI3b MEXJYy HEOPraHMYECKUMH U OPTraHUYECKUMHU
COEIMHEHUSAMU. ODKCIEPUMEHTAIbHBIE OCHOBBI OPraHUYECKOW W HEOPraHUYECKOU
XUMUHU.

PaboTa ¢ KOHTpOJIbHO-U3MepUTENbHBIMU MaTepraiamu EI'D mo xumumn.

Hmoeosbiii koumpoas 6 popme EID.
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Y4eOHO-TEeMATHYECKNH IIJIAaH

10 kmacc

No HawnmenoBanue Koun- | B ToMm uncne

n/m pas/icIoB 1 TEM BO | Tlpakruueckue ®opmbl pabOTHI
HacoB 3aHATHA

1 | BBenenue. 1 - Jlekuus ¢ 3meMeHTaMu
MEXIIPEIMETHBIX CBA3EH

2 | Teopus cTpoeHus 2 2 Pa30op TectoB n 3amau EI'D,

OpPraHUYECKUX COCITMHCHHM. COCTaBJICHUE AJITOPUTMOB
pEIICHUSI.

3 | YrneBonoposl. 11 10 Paz6op tectoB u 3ama4 EI'D,
COCTaBJICHUE AJITOPUTMOB
peIIeHNs, peIICHUE U COCTABIICHUE
FeHETUYECKUX LIEMOYEK

4 | Kucnopoacoaepikaniue 6 6 Paz6op TectoB u 3agau EI'D,

OpPraHHYECKUE COCTUHEHHUS. COCTaBJICHUE aJITOPUTMOB
pEIICHUs, PEeIICHNE U COCTABICHUE
FEHETHYECKHX LIEMTOUYEK
5 | Oprannueckue BeniecTsa 3 3 Paz6op tectoB u 3amaq EI'D,
KJIETKH. COCTaBJICHUE AJITOPUTMOB
peIIeHUs, PeIICHUE U COCTABIICHUE
FeHETUYECKUX LIEMTOYEK
6 | Azorcoaepikariue 4 4 Paz6op TectoB u 3agau EI'D,
OpPraHUYECKUE COCTUHEHHUS. COCTaBJICHUE aJITOPUTMOB
pellleHus, pelieHIe U COCTaBIICHUE
FEHETHYECKUX LEMT0UEK

7 | Tlonumepsl. 1 1 Pa30op TectoB u 3agau EI'D,
COCTaBIIEHUE aITOPUTMOB
pEIICHUSI.

8 | Pemenue 3 3 [TpakTudeckas padboTa.

AKCIIEPUMEHTANBHBIX 3a7a4
110 OPTaHNYECKOW XUMHH
9 | Pemenue 3ama4 MOBLIIIIEHHOM 2 2 Pemenue 3agau EI'D u

CIIOKHOCTH. OJUMIIMAIHBIX 3aJaHUH.

10 | Utorosrle 3aHITHS. 1 - 3auer.

11 kmacc

No HammMeHnoBanme Kon- | B ToMm umcne

n/m PaszieioB 1 TEM BO | TIpakruyeckue ®DopMbI paboThI

1acoB 3aHATUS

1 | CtpykTypa KOHTPOJIBHO- 1 - Jlexuus

M3MEPUTENBHBIX MaTEPHAJIOB
EI'D o xumun

2 | Teopernuecknue OCHOBBI 9 4 Pa30op TectoB u 3agau EI'D,

xumun. OOIas XUMHUs COCTaBJICHUE aITOPUTMOB




| perenus.

Heoprannueckas xumusi.

10

Paz6op tectoB u 3amay EI'D,
COCTaBJICHUE AIITOPUTMOB
peLIeHus.

Opranuueckast XUMHS.

10

Paz6op TectoB u 3agau EI'D,
COCTaBJICHUE aJITOPUTMOB
peuenus.

O06001IeHre 1 TOBTOPEHHE
MaTtepuanga Kypca XuMUHU

Paz6op TectoB u 3agau EI'D,
COCTaBJICHUE AJITOPUTMOB
penieHusl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacce
No Tema 3aHsATHS Kon-so
qacCcoB
1 Brenenue. O0mue TpeOOBaHUS K PEIICHHUIO 33/1a4 110 XUMUHU. 1
Tema 1. Teopusi cTpoeHHsI OPraHUYECKUX COeAMHEHHUH. (2 yaca)

2 | Pemenme 3agaHWii 1O OCHOBHBIM  TIOJIOKEHUSIM  TEOPUU  CTPOCHHS 1
OPraHUYEeCKUX COCIUHEHUH.

3 | Pemienue 3amaHuii 1O  OCHOBHBIM  IOJIOKEHUSM  TEOPUU  CTPOCHUS 1
OpPraHUYECKUX COCAMHECHUU.

Tema 2. YraeBogopoasl. (11 yacoB)

4 | CocrapiieHue LIETIOYEK MPEBPAILICHUS] C UCTIOIB30BAHUEM AJIKAHOB. 1

5 | CocraBneHue U pelieHue enovYeKk IpeBpaIleHus Uil aTKeHOB. 1

6 | Pemenue 3ama4y Ha BBIBOJ MOJEKYJISAPHOU (HOPMYIIBI IO U3BECTHHIM MaCCOBBIM 1
JIOJISIM /7151 QJIKAHOB U QJIKEHOB.

7 | Pemenue 3amaq Ha BBIBOJI MOJICKYJISIPHON (DOPMYIIBI IO MPOIYKTaM CTOPAHHS 1
JUISL QJIKAHOB U aJIKEHOB.

8 | CocraBieHue 1 pelleHue EeTnoYeK MpeBpalleHus 1 aJIKUHOB. 1

9 | Pemenue 3a1a4 10 XMMUYECKUM YPABHEHUSIM C HCIIOIb30BAaHUEM aJTKUHOB. 1

10 | CocraBiieHHE U pEIICHHE [IETTOYCK MPEBPAICHUS IS AJIKAIUCHOB. 1

11 | CocraBieHue u penieHue IenoveK npeBpaileHus s OeH3o0a. 1

12 | 3agaun Ha ompeneieHHe OOBEMHON OTM, MOJBHOW JONIM  KOMIIOHEHTOB 1
ra3oBOM CMECH YIJIEBOJOPOJOB.

13 | Pemienue 3amad MO XMMHYECKUM YypaBHEHUSM, €CIM OJHO M3 MCXOJHBIX 1
BEIIECTB JaHO B N30BITKE.

14 | OGob6menue mo TeMe «YTIeBOAOPOABI» 1

Tema 3. Kuciopoacoaepxammue oprann4eckue coequHeHus. (6 4acos)

15 | CocraBieHue u pelieHne nernouek MpeBpalieHus s CIUpTOB. 1

16 | Pemenue 3a1a4 Ha BBIBOA (DOPMYIIBI CITUPTOB. 1

17 | CocraBieHue U pelieHne ernoueK MPeBpaIeHus s allbIerHI0B U KETOHOB. 1

18 | CocraBieHue u pelieHne enouek npeBpamieHus A KapOOHOBBIX KUCIOT. 1

19 | CocraBieHue u pelieHne Hernouek MpeBpaIeHus s CI0XKHbBIX d()UpOB 1

20 | I'eHernyeckas CBA3b 0€3- U KUCIOPOIOCOACPKAMINX OPTaHUICCKIX 1
COECIMHEHU.

Tema 4. Opranuyeckue BelecTsa KJieTku.(3 yaca)

21 | CocraBieHue U pelieHne 1ernoveK MpeBpaiieHus A KupoB. [IpeBpaiienue 1
KHUPOB B OPraHU3ME UeIOBEKa.

22 | CocraBiieHHE U PEIICHHE [IETTOYEK MPEBPAICHUS IS YTIICBOIOB. 1
[IpeBparenue yriaeBo10B B OpraHU3Me YeI0BeKa.

23 | Pemenwne 3a7a4 Ha MUIIEBBIE PACTBOPHI. 1
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Tema 5. A3oTcoaep:xaliue opranudeckue coequHeHus. (4 yaca)

24 | CocraBieHHE U PELICHNE IIETI0UEK MTPEBPAILECHUS TSI aMUHOB. 1

25 | CocraBieHue U pelIeHUe 1EeT0YeK MpeBpalleHus 1Ji1 aMUHOKHUCIIOT. 1

26 | 3amauyn Ha paslieleHHe CMeced Ha IMpHUMepe a30TOCOAEPIKAIIUX OPraHUYEeCKUX 1
COEMHEHHIA.

27 | CocraBieHHE U pELICHHE MTEPEX0I0B AIKaH - OEJIOK 1

Tema 6. ITotumepsl. (1 yac)

28 | Pemenue 3a1a4 Ha 00pa3oBaHUE U Pa3pyIICHUE TTOJIUMEPOB. ‘ 1
Tema 7. PelieHue 3KkcnepuMeHTANBHBIX 32/1a4 M0 OpraHuveckoi xumuu. (3 yaca)

29 | PemeHne sKCIEpUMEHTANBHBIX 337124 110 TeMe « Y TICBOJOPOIBDY. 1

30 | Pemenune  sKkcrepuMeHTaNbHBIX  3amad 1o  Teme  «lIpousBonHbie 1
YTJIEBOJOPOAOBY.

31 | Pemenue sKkcriepuMEHTAIBHBIX 3a71a4 10 TeMe «benku. Kupsel. YrieBoasn». 1

Tema 8. Pemenue 3a1a4 NOBbIMIEHHOH CJ103KHOCTH. (3 yaca)

32 | Pemenue 3ananuii u3 marepuaion EI'D. 1

33 | Pemenue 3ananuii u3 marepuaios EI'D. 1

34 | 3auér mo kypcy. 1

Utoro: 34 yaca
11 kaace
No Tema 3aHsTHS Koz-so
qacoB
1 | CtpykTypa KOHTPOJIBHO-U3MEPUTEIbHBIX MaTepuanioB EI'D mo xumun 1
Tema 1. TeopeTuueckue ocHOBbI XuMuu. O6mas xumusi. (9 yacon)

2 | XUMHYEeCKUH dNIEMEHT U XUMHUECKask CBS3b. 1

3 | Pemenue 3aga4 mo teme: «XUMUYECKUIN DIEMEHT U XUMHUYECKAsl CBSI3bY. 1

4 | Xumuueckasi KHHETHKA. 1

5 | Pemenue 3a1a4 nmo teme: « XuMUYECKasi KHHETHUKAY. 1

6 | Teopus 2IEKTPOTUTHICCKON JUCCOIHAIIHH. 1

7 | Pemenue 3amau no teme: «Teopust 2MEKTPOTUTHICCKON AUCCOIHAITII. 1

8 | OkHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH. 1

9 | Pemenwue 3a1a4 o teme: «OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIC PEAKITUN.

10 | Pemenue 3amad 1mo reme: «OKUCITUTEILHO-BOCCTAHOBHTEIBHBIC PEAKIIHI. 1

Tema 2. Heopranunyeckasi xumus. (10 yacon)

11 | XapakTepucTHKa METAIJIOB IVIABHBIX MOATPYII U UX COCTUHEHHIA. 1

12 | Pemenne 3amau mmo teme: «Illenoynsie U meI09HO3eMEIbHBIC 3IEMEHTHI H UX 1
COCJIMHEHM S, ATIOMUHUHN U €T0 COCTUHECHHS.

13 | XapakTeprcTika HEMETAIIOB TJIABHBIX IMOATPYII U HX COSIUHEHHIA (TaJOTeHBI, 1
MOATPYIIa KUCIOPOAa, BOJOPON).

14 | Pemrenue 3aga4 nmo teme: «l aoreHs». 1

15 | Pemenne 3aga4 mo teme: «lloarpymnmna Kucioposa, BOJIOPOI». 1

16 | XapakTepucTHKa HEMETAJUIOB TJIABHBIX MOATPYI M UX COSTMHEHHMA 1

(monrpymma a3ora, oArpyIa yriepoaa).
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17 | Pemenue 3anau no reme: «lloarpynmna azora. 1

18 | Pemenue 3amau no teme: «Iloarpymnmna yriaeponaay. 1

19 | XapakTtepucTUKa METAIIOB MTOOOYHBIX MOATPYIIT U UX COCTUHCHUM. 1

20 | Pemenwue 3amay no Teme: «XapaKTepUCTHKA METAIIJIOB MOOOYHBIX MOATPYII U 1
HUX COCMHECHUI.

Tema 3. Oprannuyeckas xumus. (10 yacos)

21 | Teopus cTpoeHUs] OpraHMYECKHX coeaAnHEeHu. M3omepust. 1

22 | YrneBoaopoIsl — adKaHbl, ATKEHBI, ITUKI0ATKAHBI, AIKUHBI, AJIKAIUCHBI. 1

23 | Pemenue 3anay no teme: «lIpenenbHbie yriieBOAOPOIBI. 1

24 | Pemenue 3anay no teme: «HenpenenbHble yriieBOJOPOIBI». 1

25 | ApoMaTnyecKkue yriieBoIOPOIbI. 1

26 | Kucnoponcoaepxamue OpPraHUYECKUE COCTUHEHUS (cpaBHUTENBHAS 1
XapaKTePUCTHKA CIIUPTOB, aIbJAECTHAOB U KapOOHOBBIX KUCIIOT).

27 | Pemenwue 3anau.

28 | Pemenwue 3anau. 1

29 | A3oTconepikaliie OpraHu4ecKhue COCAMHEHUS W OHOJOTMYECKH BaKHBIC 1
BEIIECTBA.

30 | Pemenue 3amauy. 1

Tema 4. O6001IeHUEe ¥ IOBTOPEHHE MaTepuaJjia Kypca xumnu (4 yaca)

31 | O6o0menne marepuaia MO TeME MIKOIBHOTO Kypca «OOmas xumus» - 1
pElICHNE CIIOKHBIX 3a/1a4, pa300p THUIMHYHBIX OIMTUOOK.

32 | O6o0menne MaTepuana Mo TeMe MKOIbHOro Kypca «Heopranudeckass Xumusi» 1
- pelIeHue CIOXKHBIX 3a/1a4, pa300p THMUYHBIX OMIHOOK.

33 | O600menne Marepuana Mo TeMe MIKOJIBHOTO Kypca «OpraHudeckas XUMUs» - 1
pElICHNE CIIOKHBIX 3a/1a4, pa300p THUIMHYHBIX OIMTUOOK.

34 | UroroBsiit KOHTpOIIb B hopme EI'D. 1

Hroro: 34 yaca
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