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Pabouass nporpamma nmo xumun 10 Kjaacce

HNOACHUTEJIBHAS 3AIIUCKA
Pabouas mporpamma 1mo X¥MMHH COCTaBIIEHa B COOTBETCTBHH C (peIepaIbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO CTaHAapTa CpeAaHero (MOIHOro) o0Iero o0pa3oBaHus

(6azosblii yposeHs), OMOOPEHHBIM COBMECTHBIM pelieHrneM koimiernn MuHoOpaszoBanus Poccun u IIpesnamyma PAO ot 23.12.2003 1. Ne 21/12 u yTBep>KaAeHHBIM MTPHKA30M

Munobpuaayku P® ot 05.03.2004 r. Ne 1089 u mnpumepHO#l mporpaMMmbl cpeaHero (MOJHOro) o0Iero oOpaszoBaHus (6aszoewiii yposeus) (MUcbMO JlemaprameHTa

roCy/IapCTBEHHOI MOJUTHKU B 00pa3zoBannu MunoOpHayku Poccun ot 07.07.20051. Ne 03-1263).

3a ocHOBY pabodell mporpaMMbl B3sTa MporpaMMa Kypca XxuMuu it 8-11 kimaccoB obmreoOpasoBaTenbHBIX yupexnaenuit (asrop H.H.I'apa), pexomenmoBanHas

HenaprameHTOM 00pa3oBaTeIbHBIX MPOrpaMM H CTaHIapTOB oOliero oopaszoBanus MuHucTepcTBa oOpa3zoBanus PD, onybnnkoBanHas u3natenscTBoM «lIpocsemienne» B

2008 roxy (I'apa H.H. IIporpaMmel 061meo0pa3zoBarenbHbIX yupexaeHuid. Xumus.- M.: [IpocBemmenue, 2008. -56¢.).

B paboueit nporpaMMe Hanu OTpaKeHHUE eI U 33a91 W3YYEeHUS XIMMHH Ha CTYIIEHH CpeIHero (IoJHoro) olriero o0pa3oBanus (6a308biti YpogeHs), H3N0KEHHBIE B

MOACHUTENBHOM 3anucke [I[pruMepHON MporpaMMsbl IO XUMHUH.

JaHHbIl Kypc ydalyecss U3y4aroT Mocie Kypca XUMUH Uit 8-9 KiaccoB, Tleé OHW TMO3HAKOMUIKMCH C BKHEHITMMH XMMHUYECKUMH MOHATHSIMH, HEOPTAaHUIECKHUMHU H

OpPraHUYECKUMH BEIECTBAMH, TIPUMEHSIEMBIMU B TIPOMBIIINIEHHOCTH W TTOBCETHEBHON KH3HM.

HopmaTuBHBIE TOKYMEHTHI, 00eceYHBAOIIHE PeaTu3alUI0 MPOrPaMMbl.

e 3axoH PO «O06 obpazoBanmm» (B penakunn Oenepanbapix 3akoHOB 0T 05.03.2004 1. Ne 9-D3);

o [IIpukaz Munobpaayku P® ot 20 aBrycra 2008 roma Ne241 «O BHeceHWHM M3MEHEHUH B (enepalbHBIA 0a3UCHBIN y4eOHBIN IUIaH M TMPUMEpHbIE ydeOHbIe TUIAHBI IS
oOpa3oBatenbHBIX yupexacHuin Poccuiickoli Deneparuu, peaau3yroIIUX MPOrpaMMbl 00IIero oOpa3oBaHMs, YTBEPKIEHHBIE NMPUKAa30M MHHHUCTEpCTBA 00pa30BaHUS
Poccuiickoit ®enepaumun ot 9 mapra 2004 roma Nel312 «OO6 yTBepxkIeHHH ¢enepaibHOT0 0a3UCHOTO YYEOHOro IUIaHA M MPUMEPHBIX YYEOHBIX IUIAHOB JUIS
oOpa3oBarenbHBIX yupexaeHuii Poccuiickoit denepaliiny, pearn3yonuX MporpaMMbl 00IIET0 00pa30BaHUMY;

e [IIpukaz Munucrepctsa oopazoBanus PO ot 5 mapra 2004 1. Ne 1089 «O06 yTBepx)aeHnN (enepalTbHOr0 KOMIOHEHTa TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB

OCHOBHOTO OOIIET0 U CPEeIHET0 (ITOJIHOT0) 00IIero 00pa3oBaHUsD»

e [Ipuka3 MunucrepctBa oopazosanust PO ot 9 mapra 2004 1. Ne 1312 «O6 yTBepx)aeHnu denepanbHOro 6a3ucHOro yueOHOro miaHa U NIPUMEPHBIX YUeOHBIX TUIAHOB IS

00111e00pa3oBaTeNIbHBIX YUpexaeHuil PD, peanusyronmx nporpaMmmsl o0IIero 00pa3oBaHus»;

e Meroaunueckoe nmucbMo «O TpenogaBaHuM yueOHOTO IpeaMeTa « XUMUS» B YCIOBHSAX BBEJCHHS (eIepaIbHOT0 KOMIIOHEHTA FOCYJapCTBEHHOT0 CTaHAapTa O0IIero

00pa3oBaHus;

o ODesepanbHblii TepeueHb YYeOHHKOB, PEKOMEHIIOBAHHBIX (JIOMYIIEHHBIX) MMHUCTEPCTBOM O0pa3oBaHUS K WCIOIB30BAHMIO B 00pa3oBaTelIbHOM TIpollecce B
00pa30oBaTeIbHBIX YUPEKICHUAX, PealU3yOIX 00pa3oBaTeabHble IporpaMMbl obiero oopazoBanus Ha 2012/2013 yueOnslii ron, yreepxxaeHHbIM [Ipukazom MO PO Ne
1067 ot 19 nexabps 2012 r.;

Y4eOHO-MeTOAUYECKMIT KOMILJIEKT

ona yuumensa:

1. Pymsuruc I'.E. Opranuueckas xumus: yueOuuk ist 10 kiaacca o0iieo0paszoBaTenbHbix yupexaenui /I.E.Pymsutuc, ®.I'.denpaman. — M.: IIpoceemenue, 2007.

2. Pageuxuit A.M. lunakruyeckuii matepuai nmo xumuu 10-11: nocodue ms yuurens/ A.M.Paneukwuii. — M.: IIpocsemnienue, 2003.

3. Ilpumepnast mporpamma cpefHero (TOJHOTO) oOmiero o0pa3oBaHus 1Mo XuUMHUH (0a30BBIA YpPOBEHB). XUMHUSA: COOPHUK MaTEpHAIIOB IO peaiu3aluu (heaepaibHOro
KOMITOHEHTa IrOCyIapCTBEHHOTO CTaHaapTa 00Iero oopasoBaHus B 001e00pa3oBaTebHbIX yupexaeHusx /aBt. — coct. E.M.Konycesa, B.E.Mopo3oB. — Boarorpan:
VYuaurens, 2006. — 72 c.

4. Tapa H.H. IIporpammsl o0meoOpa3oBaTenbHbIX yupesxkaenuil. Xumus.- M.: IIpocsenienue, 2008. -56c¢.)



KosnyecTBo 4acoB, Ha KOTOpbIe pAaCCYMTAHA MPOrpaMMa

IMporpamMMa npemonaraeT Ha H3y4YeHUEe MaTepuasia 68 yacoB B roj, 2 yaca B Hejelo (M3 pacyera 34y4eOHBIX He/Ielb) o porpaMMe (4 gaca — pe3epBHOE BpeMmsi), U3
HUX: JJI IPOBEICHMS KOHTPOJBHBIX pad0T -5 YacoB, MPaKTHIECKUX paboT -6 dacoB.

Henu u 3axauu u3ydyeHus npeamera:
® 0CBOEHME 3HAHUI O XUMHUIECKOH COCTABIIAIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPa, BAKHEHUIIINX XUMHUIECKHUX MOHATHIX, 3aKOHAX U TEOPHSIX;

® OBJIA/ICHUEC YMCHHUSIMM IIPUMCHATH IMOJYYCHHBIC 3HAHUA JIA 00BSICHEHUS p33H006pa3HBIX XHUMHUYCCKUX SIBJICHUM M CBOMCTB BCIICCTB, OLUCHKH POJU XUMHU B
Pa3BUTUN COBPEMEHHBIX TEXHOJIOTHH U TIOJIyYE€HUU HOBBIX MaTCPUAJIOB;

® padBUTHE ITO3HABATCIIbHBIX HHTCPECOB U UHTCIUICKTYaJIbHBIX CIIOCOOHOCTEH B nmponecce CaMOoCTOATCIIbHOTO HpI/IO6p€TCHI/IH XMMHMYCCKUX 3HAHUN C UCIOIb30BaHUEM
Ppa3IMYHbIX HCTOYHUKOB I/IHq)OpMaI_II/II/I, B TOM YHUCJI€ KOMIIBIOTEPHBIX;

e BOCNIMTAHMe YOC)KICHHOCTH B IO3UTHBHOW POJMM XMMHUHU B JKH3HH COBPEMEHHOI'O OOIIECTBA, HEOOXOOMMOCTH XHMHMYECKH TI'PAaMOTHOTO OTHOLIEGHHUS K CBOEMY
3JI0POBBIO U OKPYKAIOIIEeH cpefe;

® IpMMeHeHUe NOJYyYeHHbIX 3HAHUI 1 YMeHMil 17151 6€3011aCHOTO HUCIIOIb30BaHMS BEILIECTB U MATEPUANIOB B OBITY, CEIBCKOM XO3SHCTBE U HAa IPOU3BOACTBE, PELLICHNUS
MPaKTUYECKUX 3a/1a4 B IOBCETHEBHOM XKU3HU, IPEAyNPEKACHUS SIBICHNN, HAHOCSIIUX BPE 3I0pPOBBIO YEJIOBEKa U OKpY’Karolleil cperne.

JanHasi mporpaMma mpeaycMaTpuBaeT (OpMHUpPOBaHUE Yy ydamluxcsli oOlIeyd4eOHbIX YMEHHWH W HaBBIKOB, YHHBEPCAJIBHBIX CIOCOOOB ACATEIHHOCTH W KIIOYEBBIX
KoMIleTeHIIMH. B 3TOM HanpaBieHu# MpUOpUTETaMH JJIsl YIeOHOTO MpeMeTa «XUMHUs» B CTapliei mkoie Ha 6a30BOM YPOBHE SIBIISIFOTCS:

¢ YMCHHUE CaMOCTOATCIIBHO WU MOTHBHPOBAHHO OPraHMU30BBIBATL CBOIO ITIO3HABATCIIbBHYIO ACATCIIBHOCTDL (OT IMOCTAHOBKU MLCJIU A0 IIOJYYCHUA KU OLICHKHU
pe3yibTaTa);

OMpEACIICHNE CYIIHOCTHBIX XapaKTCPUCTHUK U3YydacMOro O6’beKTa;

YMCHHUE PAa3BECPHYTO 000CHOBEIBATE CYXXACHHA, 1aBaTh ONIPCACIICHUSA, IPUBOJUTH JOKA3aTCIbCTBA,
OILICHUBAHUC U KOPPCKTUPOBKA CBOCTO IMOBCACHUS B OKp}’)KaIOH_Ieﬁ cpeac;

BBITIOJTHCHHUE B HpaKTH‘IeCKOﬁ JACATCIBHOCTHU U HOBC@HHGBHOﬁ KHU3HHU 5KOJIOTHYCCKUX TpGGOBaHI/Iﬁ;

* & & o o

UCIIOJIb30BaHUE MYJbTUMEIHUHBIX PECYpCOB M KOMITBIOTEPHBIX TEXHOJOTHMH Ui OOpabOTKH, Tepenadd, cUcTeMaTh3aluu WHQOopMaluu, co3maHus 0a3
JaHHBIX, [IPE3EHTALNN PE3yIbTaTOB I03HABATENLHON U NPAKTHUECKON e TEIbHOCTH.

Ha ocnoBanuu TpedoBanuii ['ocyaapctBenHoro odpazoBartensHoro cragaapra 2004 r. B cogepkanuu pabodei IporpaMMbl IPEAINONaracTcs peajn30BaTh aKTyalbHbIC B
HacToAIIee BpeMsI KOMIIETEHTHOCTHBIH, THYHOCTHO-OPUEHTHUPOBAHHBIH, 1€ATEIbHOCTHBIN MOIX0IbI, KOTOPbIE OMPEEIAIOT 3a1a4l 00yYeHHUS:

- (hopMupoBaHue 3HAHNI OCHOB OPraHWYECKON XMMUH - BaKHEHINX (aKTOB, MOHATHI, 3aKOHOB U TEOPHil, I3bIKa HAYKHU, TOCTYITHBIX 0000IIEHN MUPOBO33PEHYECKOTO
XapakxTepa;

- pa3BUTHE YMEHHH HAOIOAATh M OOBICHATH XUMHUYECKHE SIBIICHISI, COOJIIOIATh TPaBHiIa TEXHUKH O€30MaCHOCTH TP paboTe ¢ BEIIECTBAMU B XUMHYIECKOH 1abopaTopuu U B
MOBCEIHEBHOM KH3HU,

- pa3BUTHE MHTEpECca K OPraHUueCKOW XUMHUH KaK BO3MOXKHOM 00acTy OyAyIeil MpakTUIeCcKO AeITeIbHOCTH;

- pa3BUTHUEC UHTCIUICKTYAJIbHBIX CIOCOOHOCTEN U TYMAaHUCTUYCCKUX KaYE€CTB JIMYHOCTH,

- (hopMupoBaHKE IKOIOTUUECKOTO MBIIIICHHUS, YOKIEHHOCTH B HEOOXOIMMOCTH OXPaHbl OKPYKAIOIICH CPEJIbI.



TpeGoBaHMS K YPOBHIO IOATOTOBKH 00y4aI0IINXCH

Tpeomemno-unopmayuonnas cocmagusgiowas 00paA308aHHOCHIU.

3Hameo

- gavicHellwiue XumuiecKkue NOHAmMUA: BEIIECTBO, XUMUUECKUIN 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEILHBIC aTOMHAs U MOJICKYJISIPHAsI MACChI, HOH, aJUTOTPOIUS, H30TOIIHI,
XMUMHYECKas CBSI3b, JIEKTPOOTPHUIIATSILHOCTh, BAJICHTHOCTD, CTEIICHb OKUCIICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, BEIIECTBA MOJICKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHHS, PACTBOPHI, HIEKTPOIUT U HEITIEKTPOIIHT, SJEKTPOIUTHIECKAS TUCCOIIHAIINS, OKICIUTENh U BOCCTAHOBUTEINb, OKHCIICHIE U BOCCTAHOBIICHNE, TEIIOBOH ekt
peakinu, CKOPOCTh XUMUIECKOH peakilny, KaTajan3, XHMIYECKOe paBHOBECHE, YTIIEPOIHBIN CKelleT, (PyHKIIMOHATBHAS TPYIINa, H30MEPHS, TOMOJIOTHS;

- OCHOGHblE 3aKOHBI XUMUU: COXPAHEHUSI MACCHI BEILIECTB, TOCTOSIHCTBA COCTaBa, MEPUOANYECKHUN 3aK0H;

- OCHOGHblEe MeOPUN XUMUN: XUMIYECKOHN CBSI3U, SIEKTPOIUTHIECKON TUCCOIUAIINH, CTPOCHHS OPTAaHUMYECKUX COCTMHEHUN;

- 6arCHellUe 6euiecmea U Mamepuaivl: OCHOBHBIE METAIITBI M CIUIABBI; CEPHAsI, COJISTHAS, a30THASA U YKCYCHAsI KHCIIOTHI; IIEI0YH, aMMHAaK, MUHEpaTbHBIE YA00pEeHUS,
METaH, STHJICH, alleTUIICH, O€H30J1, 3TaHOJI, JKUPbI, MbLIIA, TJIF0K03a, caxapo3a, KpaxMaJl, KJIeT4aTka, OCJIKH, HCKYCCTBCHHBIC M CHHTETUYCCKUE BOJIOKHA, KAyUyKH, IIaCTMACCHI;

ﬂeﬂmeﬂbHOCmHO-KOMMVHMKaI’YIM@HClﬂ cocmasyiAarnouan 06[)(130661HHOCmu.'

ymemp:

- Ha3bvléamp V3YICHHBIC BEIIECTBA IO "TPUBHAILHON" U MEXIYHAPOJHON HOMEHKIIATYPE;

- onpeodenAams: BAICHTHOCTh U CTETICHh OKUCIICHUS! XUMUYECKHX 3JIEMEHTOB, THIT XUMUYECKOU CBS3H B COCTUHEHUSX, 3aps]] HOHA, XapaKTep CPE/Ibl B BOJAHBIX PacTBOPax
HEOPraHNYCCKUX COCI[I/IHGHI/II‘/'I, OKHCJIMTCIIb U BOCCTAHOBUTCIIb, IIPUHAMJIC)KHOCTD BEIIECCTB K Pa3JIMYHBIM KJIaCCaM OPraHn4€CKUX COGHHHGHHﬁ;

- XapaKmepu3068amyp: SIEMECHTBI MaJIbIX IEPHOAOB 110 HX MOJIOKEHHIO B Ieproandeckoil cucreme [I.11. Menneneesa; o01iiie XuMUYECKHE CBOMCTBA METAJUIOB, HEMETAILJIOB,
OCHOBHBIX KJIACCOB HEOPTAaHWMYECKUX U OPTaHUIECKUX COSAMHEHNI; CTPOCHNE 1 XUMHUECKHE CBOWCTBA M3yUEeHHBIX OpPraHMYECKUX COeTNHEHMIT,

- 00BACHAMD: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W CTPOCHUS; IPUPOTy XUMHUYECKOW CBS3H (MOHHOW, KOBAIEHTHOW, METAJUTMIECKOH ), 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN PCAKIIUHA U TTOJIOKCHUA XUMUYCCKOI'0 pPaBHOBECHUSA OT pa3JIMYHBIX (baKTOpOBI

- 6bINOJIHANMb XUMUYECKUAN SKCTIEPUMEHT I10 PACTIO3HABAHUIO BAKHEUIITNX HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB;

- HPOBOOUMBb CAMOCTOSATEIBHBIN MIOUCK XUMUYECKOH MH(POPMAIIHHU C HCIIOIE30BAHUEM PA3IMYHBIX ICTOYHUKOB (HAy9IHO-TIOMYJISPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcos MHTepHETA); UCTIONH30BATh KOMITLIOTEPHBIE TEXHOJIOTHH AJIsl 00pabOTKU U Mepejaud XMMUYeCKOH HHPOPMAITUK U €€ TIPEICTaBIICHHS B pa3IMYHBIX (opMax;

Llennocmuo-opuenmayuonnas cocmasnanuas 00paso8anHoCHu.
UCNONIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA 6 NPAKMUYUECKOU 0eAMENIbHOCHU U NO6CEOHEGHOIL JICU3HU ONIA:
- 00BACHEHUS] XUMHUYECKHX SIBIIEHUH, TPOUCXOSAIINX B IPHPOJIE, OBITY M HA TIPOU3BOJICTBE;
- OIPEJEIICHUS BO3MOXKHOCTH NPOTEKAHNS XHMUYECKUX NIPEBPAIEHUI B pa3IMYHBIX YCIOBUSAX U OLIEHKH X MOCIEACTBHM;
- 3KOJIOTMYECKH TPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIIEH CPEE;
- OLIEHKU BJIMSIHMSI XUMUYECKOT'O 3arpsi3HEHUS OKPYIKarOILIEH Cpelibl HA OPraHr3M Y€JI0BEKA U IPYTHe KUBbIE OPraHU3MBbI;
- Oe30macHOro 00palIeHus ¢ TOPIOYMMU U TOKCHYHBIMU BEILIECTBAMH, JT1a00PaTOpHBIM 000pyI0OBaHUEM;
- IPUTOTOBJICHHUS PACTBOPOB 33JaHHOM KOHIIEHTpAIMX B OBITY U Ha IPOU3BOACTBE;
- KpUTUYECKOH OIIEHKHU JIOCTOBEPHOCTH XUMHUYECKOW MH(OPMAIIHH, TOCTYTAIONIEH U3 Pa3HbIX UCTOYHHKOB.




YUEBHO - TEMATUYECKHWM ILVIAH

Ne Tema KoaunyecTBo 4acos Koanyecteo 4yacos | B TOM yuciae | B TOM yucie
T 1o nmporpamMme no paboueii | MpakTHYeCKUX padoT | KOHTPOJIbHBIX padoT
H.H.I'apa nporpamMme
1 Tema 1« TeopeTuueckne 0CHOBBI OPTraHNYeCKOM 4 4 - -
XUMHH»
2 Tema Ne2 « IlpenesbHble YIiieBO0pPOAbI 7 7 1 1
(ajKaHbI)»
3 Tema 3« HenpenenbHble yrieBoaopoab» 6 6 1 -
4 Tema 4 « ApoMaTH4ecKHe YIJeBOI0POABI 4 4 - -
(apeHbI)»
5 Tema 5 «IIpupoaHble HCTOYHHKH YIJIEBOTOPOI0OB) 6 8 (612 u3 pesepBa) - 1
6 Tema 6 «CoupTtbl H GeHOTBD» 6 6 - -
7 Tema 7 « Anpaeruabl 1 KETOHbD) 3 3 - -
8 Tema 8« KapOonoBbie KHCIOTHI » 6 7 (6 + 14 u3 pe3zepsa) 2 1
9 Tema 9 «Caoxknblie 3¢pupsbl. ZKupbn) 3 3 - -
10 | Tema 10. «YrieBoab» 7 7 1 -
11 | Tema 11 KAMHUHBI H AMHUHOKHCJIOTHD) 3 3 - -
12 | Tema 12 «beaxmn» 4 4 - -
13 | Tema 13 «CunTeTHYECKHE MOJIUMEPHD» 7 8 (7+1 4 u3 pesepna) 1 2
Pe3epBHOE Bpems 2 2
Hroro 68 70 6 5

COJAEPKAHUE ITPOI'PAMMBI YYEBHOI'O KYPCA
Tema 1. TeopeTu4ecKue 0CHOBbI OPraHN4YecKoi XumMun. 4 yaca
dopmHUpoBaHNE OPraHUYECKONW XMMHHU Kak Hayku. Opranndeckue Bemectsa. Opranndeckas XumMusi. Teopust CTpOEHUS OpraHndeckux coeanHeHnit A.M.bytieposa.
CrpykrypHas uzomepus. Homenknarypa. 3HaueHHE TEOPHUN CTPOEHHS OPIraHUYECKUX COCTUHEHNH.
DneKTpoHHAas MPUPOIa XUMUIECKIX CBSA3EH B OPraHN4eCcKuX coeAnHeHuAX. Crioco0b! pa3phiBa CBSA3€H B MOJIEKYJIaX OPraHUIEeCKHUX BEIECTB.




Kiraccudukaruys opraHndecKux CoeauHEHUH.
Jdemonctpanumn. 1. O3HaKOMIIEHHE ¢ 00pa3lamMy OPraHMYECKHUX BEIIECTB M MaTepraiaMu. 2. MoJenu MOJISKYJl OpraHUYeCKUX BEIIecTB. 3. PacTBOPUMOCTD OpraHMYECKUX
BELIECTB B BOJIE U HEBOJHBIX PACTBOPHUTENSAX.
4. I1naBnenue, o0yrJIMBaHUE ¥ TOPEHUE OPIaHUYECKUX BEILECTB.
Yraesoaopoas! (25 yacos)

Tema 2. IIpenenabHble yrieBoaopoasl (AIKaHbI). 7 4aCOB
DNeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE ANKaHOB. | oMomornueckuii psa. Homenknatypa u nzomepus. Gru3ndueckre n XUMHYECKHE CBONCTBA alIKaHOB. Peakmmn
3amemnienus. [lomydenne n npumeneHne aakaHoB. [{uknoankansl. CTpoeHne MOJIeKyT, roMoorudeckuit psag. Haxoxaenne B mpupozae. Ousnyueckre 1 XUMHUIECKHE CBOUCTBA.
JdemoncTpanmu. 1. B3psiB cMecu MeTaHa ¢ Bo3ayxoM.2. OTHOIIIEHHE aJIKaHOB K KUCJIOTaM, LIeJIouaM, K pacTBOPY IIepMaHIraHaTa Kajus.
JlabopaTopHbie onbIThI. 1. M3roToBienne Moeneid MojaeKysl yIiIeBOAOPOAOB U TajloreHOIPOU3BOAHBIX.
IIpakTnyeckas padora.KauecTBeHHOE OnpeesieHHE YIIIepoaa 1 BOAOPOJa B OPIraHNUECKUX BEILIECTBAX.
Pacuernbie 3apaun. PenieHue 3a1a4 Ha HAaXOKACHUE MOJIEKYJISIPHON (OPMYIIBI OPraHMUYECKOTO COeTMHEHUS 110 Macce (00beMy) MPOAYKTOB CrOPaHHS.

Tema 3. HenpeneabHble yriieBoaopoabl. 6 4acos

AnKeHBI. DJEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE aKeHOB. | omonornueckuii psa. Homenknatypa. zomepuns. XuMmudeckue CBOWCTBA: peaKIUK OKUCICHHUS,
NpUcoenInHeHus, nonuMepusaund. [Ipasuno MapkoBHukoBa. [TonydyeHue u npuMeHEeHUE aKeHOB. AJjkagueHbl. CTpoeHue, CBOWCTBA, puMeHeHUE. [IpupoaHbIil KayuyK.
AJNKUHBL. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOEHUE aneTuieHa. ['omonoru u usomepsl. Homenknarypa. ®@usznueckue u xumudeckue cpoiictsa. [lonydenue. [Ipumenenue.
JemoHncTpauuu. ..l openue smunena. 2. Bzaumooeticmeue smunena ¢ pacmeopom nepmaneanama kaaus.3. Oopasybl NOIUIMUIEHa.
JlaGopaTopHble onbIThI. 1. 3roToBieHue Moaenel MolieKy. 2. 3yuenue ceoticme HamypaibHo20 1 CUHIMEMUYEcK020 Kay4yKoe.
IIpakTHyeckas padora. [lomyueHue sTuiIeHa U U3yUYEHHE €T0 CBOMCTB.

Tema 4. ApomaTH4ecKue yrjeBoaopoasl (apeHsl). 4 yaca
ApeHbl. DIeKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHue OeH3o01a. M3oMepus n HoMeHkIaTypa. Ou3ndeckne U XuMHUIeCKHe CBocTBa Oen3oa. ['omonmoru 6eH3ona.
Oco0eHHOCTH XMMUYECKUX CBOWCTB OCH301a Ha IpUMepe Toiryona. ['eHeTnyeckas CBsi3b apOMaTHYECKHUX YITIEBOAOPOAOB € APYTMMH KJIaCCaMM YITIEBOJOPOAOB.
JemoHncTpauuu. . benzon kak pacmeopumens, eopenue 6ensona.2. Omuouienue 6eH301a K pacmeopy nepmaneanama kaaus.3. Okucienue moayond.

Tema S. IlpupoaHble HCTOYHHKH YIJIEBOAOPOAOB. 8 YacoB
[Ipupoansrii ras. IllonytHsle HedTsHBIC ra3el. HedTh 1 HedTenpoaykTsl. Pusnueckue cBoiictBa. CriocoOsl nepepadorku. Ileperonka. Kpekunr Tepmuyeckuii u
KaTAIATHYECKHUH.
JlaGopaTopHble onbIThI. 1. O3HaKOMIIEHHE C 00pa3aMu MPOYKTOB HedTernepepadOTKH.
PacueTrHnble 3axaun. Penienue 3a1a4 Ha onpeesieHMe MacCOBOM MM 00BEMHOM /10JIM BBIX0/1a MPOAYKTA PEAKIIMU OT TEOPETUIECKH BO3MOXKHOTO.

Kuciaopoaconep:xamue oprannyeckue coequHenus (27 4yacos)

Tema 6. CiupThI M (peHOJBI. 6 YacoB
OnHoatoMHBbIe TIpesenbHbIe ciupThl. CTpoeHue MOJeKyJI, GyHKIHOHANbHAs rpynmna. M3omepus 1 HomeHkiaTypa. Bogopoanas cesa3b. CBoiicTBa sTanona. Pusnonorunyeckoe
JeficTBHE CIUPTOB Ha OpraHu3M denoBeka.llonydyeHne u npuMeHeHne cnupToB. ['eHeTnueckas CBs3b MPEAEIbHBIX OJHOATOMHBIX CIIMPTOB C YIJIEBOAOPOJAMH.
MHOT0aTOMHBIE CIUPTHI. DTUIICHTIINKOIb, TuiepuH. CBOICTBA, IpUMEHEHHE.
®enonsl. CtpoeHne Mosekynsl heHoma. CoiicTBa (eHona. TokcuuHoCTh heHoMa U ero coenuHeHuid. [Ipumenenue denomna.
Jdemonctpanun. 1. KomnuecTBeHHOE BBIZENIeHHE BOAOPOAa M3 3TWIOBOrO crupra. 2. B3ammopeiicTBue 3THiaoBOro cnupra ¢ 6pomoBonopoaoM. 3. CpaBHEHHE CBOICTB
CIMPTOB B TOMOJIOTHYECKOM PSILy: pACTBOPHUMOCTE B BOZIE, TOPEHNUE, B3aUMO/ieiicTBre ¢ HaTpueM. 4. BzanmoaelicTBre rinieprHa ¢ HaTpueMm. 5.

JlaGopaTopHble onbIThl. 1. Peakuus rauueprHa ¢ rTuapokcuaom meau (2). 2. PacTBopeHue riauueprHa B BOJIE, €0 TUTPOCKONUYHOCTb.
PacuerHnble 3agaun. Pemnenne 3a7a4 1o XMMHYECKUM YPABHEHUSAM IPU YCIOBHH, YTO OJHO M3 PEArHPYIONIUX BEIIECTB JaHO B H30BITKE.
Tema 7. Aabaeruabl, KeToHbI. 3 yaca



Anpperunpl. CtpoeHue MoneKysl popMaibaeruaa. @yHkunoHanbHas rpynna. M3omepus u HomeHkiiaTypa. CBoiicTa anpaeruios. @opManbieru 1 aleTanbIerui:
MIOJTy4YEHHUE U IPUMEHEHUE. AIIETOH — IPeCTaBUTENb KeTOHOB. CTpoeHue Mosiekynsl. [Ipumenenne.
Jdemoncrtpanuu. 1. BzanmozeiicTBrie 3TaHalIsl C aMMHAaYHBIM PacTBOPOM OKCHIa cepeOpa U THIPOKCUAOM Meau. 2. PacTBopeHue B alleTOHE pa3iIMYHBIX OPraHMYECKUX
BEIIECTB.
JlaGopaTopHble onbIThl. 1. Ilonydenue sTanans okucieHneM 3TaHoia. 2. OKHUCIeHUe dTaHals aMMHadHbIM PacTBOPOM OKCHA cepedpa U THAPOKCHIOM MEIH.

Tema 8. KapOoHoBbIe KHCJIOTHI. 7 4acoB.
OnHOOCHOBHBIE NpeeNbHbIe KapOOHOBBIE KUCIOTHL. CTpoeHune Mosekyn. OyHkunoHanpHas rpynna. M3omepus u HomeHkiiaTypa. CBolicTBa KapOOHOBBIX KUCIJIOT. Peakmus
srepuduranuu. [lonyyenue kapOOHOBBIX KUCIIOT U IpuMeHeHne. KpaTtkue cBeieHNs 0 HempelesIbHbIX KapOOHOBBIX KUCIIOTaX. I 'eHeTnueckas cBs3b KapOOHOBBIX KHCIIOT €
JIPYTUMH KJacCaM{ OPTaHWYeCKUX COEIMHEHUH.
JdemoncTpanmu. 1. OTHOIIEHHE 0JEMHOBOM KUCJIOTHI K pacTBOPY IepMaHraHaTa Kajusl.
JlaGopaTopHbie onbIThI. 1. [TomydeHne ykcycHON KUCIOTHI U3 COJIH, OTIBITHI C HEH.
IIpakTnyeckas padora. /. [lonyuenue u ceoticmea kapbonoswix kuciom. 2. Pewenue sxkcnepumeHmanbHuix 3a0a4 Ha pAcnO3HABAHUE OPSAHUYECKUX BEUeCE.

Tema 9. Cinoxuble 3pupnl. Kupsl. 3 yaca
CrnoxxHbIe 2(UPHI: CBOHCTBA, IOTydeHHEe, TPUMEHEHNE. HPbI, CTpoeHHe KUpoB. JKupsl B mpupoae. Coiictea. [lpumenenue.
Moromue cpenctpa. [IpaBuna 6e30macHOTo 00paIeHns co CPeICTBAMHU OBITOBOM XHMHUMU.
JlaGopaTopHble onbIThI. 1. PacTBOPUMOCTD XKUPOB, JOKA3aTEIHCTBO UX HEMPEAEIHFHOTO XapakTepa, OMbUICHUE KUPOB. 2. CpaBHeHue cBOMCTB Mbu1a 1 CMC. 3.3HaKOMCTBO
¢ oOpa3aMu MOIOIKX cpeAcTB. 4.M3ydeHne ux coctaBa U HHCTPYKIMHA 10 TPUMEHEHHIO.

Tema 10. Yriesoasl. 7 yacos

I'moxo3a. Ctpoenue monekynbl. OntTudeckas (3epkayibHas) n3oMepust. Pusndeckre CBOMCTBa U HaxoxAeHue B npupoae. [Ipumenenne. @pykro3a — H30Mep IIIOKO3BI.
XuMHUUYECKHe CBOMCTBA MIIOKO3EL. [IpuMenenue. axaposa. CTpoeHue MoseKyibl. CBOMCTBa, MPUMEHEHUE.
Kpaxman u uemnronosa — npeIcTaBUTENN MPUPOIHBIX oJuMepoB. Dusnueckue U xumudeckue cBoiictBa. Haxoxnenue B npupoze. IlpuMenenre. AuetaTHOe BOJIOKHO.
JdemoHcTpanum.
JlaGopaTopHble onbIThl. 1.B3anmoneiicTBue pactBopa rimoko3sl ¢ rugpokcuaom menu (11). 2.B3anmopeiicTBre rmroKo3bl ¢ aMMHAYHBIM PACTBOPOM OKCHJa cepedpa.
3.B3aumopeiicTBre caxapo3bl C THIPOKCHUIOM Kanbuus. 4.B3anMoneiicTBrue kpaxmana ¢ HOI0M, THAPOIN3 Kpaxmana. 5.03HaKoMJIeHHE ¢ 00pa3aMu MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH.
IIpakTnyeckas pabdora. Pewenue sKkcnepumMenmanbHuix 3a0a4 Ha NOJYyYeHue U pAcnO3HABAHUE OP2AHUYECKUX 6eUjeCMS.

A3oTcoaep:kaniue opranudeckue coefuHeHus (7 4acos)

Tema 11. AMUHBI 1 AMHHOKHCJIOTHI. 3 4yaca
Awmunbl. CTpoenne Monekyn. AMuHOrpynmna. @usnueckrue 1 XuMudeckre cBoiictsa. CTpoeHne MoJeKyibl aHmirHa. CBoiicTBa aHminHa. [IpuMmenenue.
AMUHOKHCIOTHL. M30Mepust u HoMeHKIaTypa. CBolicTBa. AMHHOKHCIIOTHI Kak aM()OTepHbIe OpraHuuecKie coenHeHus. [[pumenenue.
I'enetnyeckast cBSI3b AMHMHOKHUCIIOT C APYTUMH KJ1acCaMH OPraHUYECKHUX COETHHEHUIA.

Tema 12. benku. 4 yaca

Benxu — npupojubie nonmMepsl. CoctaB U ctpoeHne. Ou3ndeckue 1 XUMU4eckue cBorictra. [IpeBpaiienus O0enkoB B opranu3Me. Y Crexu B U3yYeHUU H CHHTE3¢ OENKOB.
OHAATHE 00 a30TCOAEPIKAIINX TeTePOUUKINYecKUX coequHeHusX. [Inpuaun. uppon. [lupumMunuHOBEIE U TypHUHOBBIE OCHOBAHHSL.
HykienHOBBIE KUCTIOTBI: COCTaB, CTPOEHHE. MMUS M 3J0pOBbe uesioBeka. JlekapcTsa. [1po0iemMsl, cBsi3aHHBIE C TPUMEHEHNEM JICKAPCTBEHHBIX MTPENapaToB.
Jdemonctpanun. 1. Oxpacka TKaHW aHWIMHOBBIM KpacutelneM. 2. JlokazaTenbcTBa HaH4Ksl ()yHKIIMOHAIBHBIX TPYIII B pACTBOPaX aMHHOKHCIIOT.
JlaGopaTopHble onbIThI. 1. PacTBopenue u ocaxxaenne 6enkoB. 2. Jlenarypanus 6enkoB. 3. I[BeTHbIC peakiuu OSIKOB.

BbicokoMoueKyJIsIpHbIe coequHeHus (8 4acoB)
Tema 13. CunreTnuyeckue nojumMepsl (8 yacon)



[TonsiTre 0 BEICOKOMOJIEKYISIPHBIX coennHeHMsX. CTpoerne Moiekyl. CTepeoperyisipHoe U CTepeoHeperysipHoe cTpoeHre. OCHOBHBIE METOIbI CHHTE3a TIOJTMMEPOB.
Knaccudukarnus mnacrmace. Tepmorutactuunbie mosmmepsl. [lommytunes. [Tomunpornier. TepMorutacTHaHOCTh. TepMOpEakTUBHOCTh., MHTETHYECKHE Kayuyku. CTpoeHue,
CBOWCTBA, TIOJYYCHHE U IPUMCHEHHUE. MHTETHUECKUe BojokHa. Kampon. JlaBcan.
O06001menne 3HaHAU IO KypCy OpraHu4ecKkoi XxuMun. OpraHnudeckas XiUMHS, 9eJIOBEK H MIPHUPOIA.
JdemoncTpanuu. O3HaKoMIIeHHE ¢ 00pa3amMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, KAyJyKOB.
JlabopaTopHbIe oNbITHI. 1. V3ydeHre CBOMCTB TEPMOILIACTUYHBIX TTOMUMEPOB. 2. M3yueHue CBONCTB CHHTETHYECKUX BOJIOKOH.
IIpakTuyeckas padora.Pacmo3naBaHue mIacTMacc 1 BOJIOKOH.
PacuerHble 3agaun. Pemenne pacueTHBIX 3a/1a4 Ha OIIpeIeJIeHIe MacCOBOH WM 00beMHON JOJIH BBIX0/1a MPOAYKTA PEAKIIUN OT TEOPETUIECKH BOZMOYKHOTO.
TpedoBaHus K YPOBHIO NOATOTOBKH 00y4aIONIUXCA 110 IAHHOI MporpaMmme

B pe3yabTaTe u3yvyeHus XMuMHH Ha 0a30BoM ypoBHe B 10 ki1acce Y4eHHMK J0JKEH

3HATH / IOHUMATh:

® gavicHelimue Xumuueckue ROHAMUA. XUMUIECKas CBSI3b, JIICKTPOOTPHUIIATEIEHOCTh, YIIIEPOIHBIN CKeNeT, PyHKIHOHATbHAS TPYIINa, H30MEPHUs, TOMOJIOTHS;
® OCHOGHbIE 3AKOHDL XUMUU. COXPAHCHUS MACCHI BEIECTB, IIOCTOSHCTBA COCTABa, MEPHOANYCCKUN 3aKOH;

® OCHOGHblEe MeopUN XUMUN . CTPOCHUS OPTAaHUYCCKUX COCTUHCHU;

® gajicHellUe Geulecned U Mamepuaipl. CEpHas, CONSHAs, a30THAA W YKCYCHas KHCJIOTHI; IIEJOYH, METaH, 3TWJICH, alleTHJICH, OCH30J, 3TaHOI, YXKHPHI, MBLIA,
IIII0KO03a, caxapo3a, KpaxMal, KJIeTuaTka, OSJIKH, HCKYCCTBEHHBIC U CUHTETUYECKHIE BOJIOKHA, KayYyKH, TIACTMACCHI;

yMeThb:

o HA3b16aMb V3yYCHHbIC BEIIECTBA 0 « TPUBHAIIBHOWY HJIM MEXKTyHAPOAHOH HOMEHKIIATYPE;

o onpedejmmbi BAJICHTHOCTb M CTCIICHb OKHCJICHUA XUMHUYCCKHUX 3JICEMCHTOB B OPraHMYC€CKUX COCIAMHCHUAX, THUII XUMHYECKON CBSI3U B OPraHru4Ye€CKUX COCAWHCHUAX,
NPHHAUISKHOCTh BELIECTB K Pa3IMYHBIM KJIacCaM OPraHUYeCKHUX COCIMHECHHI;

o xapakmepu3oeéams’ o0OIIEe XUMHUYECKUE OCHOBHBIX KJIACCOB OPraHUUYECKUX COSTUHEHUIT; CTPOCHHE U XMMHYECKHE CBONCTBA U3YUCHHBIX OPraHUYECKUX COCANHCHHUI,

o 00bACHAMYB. 3aBUCHMOCTh CBOWMCTB BEUIECTB OT HMX COCTaBa M CTPOCHHsS; NPUPOJY XUMHUYECKOW CBS3M B OPraHMYECKHX BELIECTBaX, 3aBUCUMOCTb CKOPOCTHU
XAMHYECKOH PEaKIMK H TTOJ0KEHUSI XUMUIECKOTO PABHOBECHUSI OT Pa3IMYHBIX (PaKTOPOB;

. 6bINOIHAMb XUMUYECKUI IKCREPUMEHM TI0 PACTIO3HABAHUIO BOKHEHIIIMX OPraHMYECKHX BEILIECTB;

o HPO6OOUMb CAMOCTOSITEIbHBIA MMOUCK XMMHYECKON MH(POPMAIMU C MCIIOJb30BAHHEM Pa3IMYHBIX MCTOYHUKOB (HAYYHO-NOMYJISIPHBIX M3JaHHH, KOMIBIOTEPHBIX 0a3
JIAHHBIX, pecypcoB MHTepHETa); HCIIOIh30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JUTsi 00pa0OTKH U Tepe/laud XUMHUECKOW HHPOPMAIH 1 €€ TIPEACTaBICHHUS B Pa3IHIHBIX
¢dopmax;

HCIIOJIb30BATH HpHOﬁpeTeHHbIe 3HAHUA U YMCHUSA B HpaKTI/I'—leCKOﬁ JAeATEeJIbHOCTH U MOBCETHEBHOM KU3HHU IS

° OIpeACICHNA BO3MOXHOCTU IMPOTEKAHUA XUMHUYCCKUX HpeBpameHm‘/'I B Pa3/IMYHBIX YCJIOBUAX U OLICHKH UX HOCJIG)ICTBI/II‘/’I;
° 9KOJIOTUYCCKH I'PaMOTHOTI'O ITOBECICHUS B OprmaIOH.[eI‘/JI cpeac;
° OLICHKU BJIMAHUA XUMHUUYCCKOI'O 3arpsa3HCHUA 0pr>1ca}ome1‘/'1 Cp€abl HA OPraHU3M YCJIOBCKA U APYTUEC )KMBBIC OPraHU3MBbI;

° 0e30IacHoro 06paH_I€HI/I$I C T'OPHOYMMHU U TOKCUYHBIMU BCHICCTBAMU, J'Ia60paT0pHI>IM O60pya0BaHI/ICM;



° KpI/ITI/IHCCKOfI OLICHKU NOCTOBCPHOCTH XHUMHUYCCKOH I/IH(l)OpMaLII/II/I, HOCTyHaIOH.ICfI 13 Pa3HbIX UCTOYHHKOB.

Tema 1. TeopeTnueckne 0CHOBBI OPraHMYecKOl XUMHUH
Yuawueca oonorcnvl 3namn:
1. 0CcOOEHHOCTH cOCTaBa M CTPOCHUS OPTaHNICCKUX BEIIECTB;
2. OCHOBHBIE MOJIOKeHHs Teopuu A.M.ByTneposa;
3. kiaccuuKaiMio OpraHMYECKUX BEIICCTB;

4. TOHSTHS «TOMOJIOTY», KHU30MEP», «PYHKIIMOHAIBHAS TPYIINAY, KTCOMETPHS MOJICKYID».
Ymemsn:

JIOKa3bIBaTh MTOJIOKEHUS TEOPUU HA IPUMEpPaX;
COCTaBIISITh CTPYKTYPHBIE ()OPMYJIBI H30MEPOB ¥ TOMOJIOTOB;

1
2
3. yMmeTb u300paxaTh MPOCTPAHCTBEHHBIE KOH(PHUTYPAIUU MOJIEKYJl OPraHUYEeCKUX BEIIECTB, UCXO/ISl U3 TUIA THOPUAN3ALINH;

4 HU3TrOoTaBJIMBAaTh MOACIN MOJICKYJI OPTaHUYCCKUX COCI[I/IHGHI/II\/'I.

Tema 2. IlpenenbHble yIri1eB0oA0PObI (AJIKAHDI)

Yuawgueca oonsrcnvr 3name:

1. cocras, crpoeHue, HU3NUECKUE U XUMUUECKHE CBOMCTBA, CIIOCOOB! MOJIyYeHHS B JIAOOPATOPUU U IPOMBIILIEHHOCTH, 00JIACTH IPUMEHEHHS AKaHOB.
Ymemon:

3allUCBhIBATb CTPYKTYPHBIC (1)OpMyJ'ILI MOJICKYJ aJIKaHOB, TOMOJIOTOB U U30MCPOB;
Ha3bIBaTh BCIICCTBA 110 CHCTEMAaTHYCCKOM HOMCHKIJIATYypeE,

XapakTepu30BaTh (prU3nUecKre 1 XMMUYECKHE CBOMCTBA aJIKaHOB, 3aIIMCHIBAsl YPABHEHUSI COOTBETCTBYIOILMX PEAKLIHUIL;
WCTIOJBb30BaTh 3HAHUS U YMEHHS 0€30I1aCHOr0 00pallieHHs C TOPIOYMMH BELIECTBAMH.
Tema 3. HenmpenesbHbIe yriieBOA0POabI

Eal A

Yuawueca oonorcnvl 3nameo:
1. cocraB, cTpoeHue, (QU3NYECKHE W XMMHYECKHE CBOWCTBA, CIIOCOOBI IMONYYEHHUS B J1a0OpAaTOPHUH W TPOMBINUICHHOCTH, OONACTH TPUMEHEHHs HeTpenelbHBIX
YTJIEBOJIOPOJIOB;
2. cocraB u30IMpeHa, OyTajreHa U HaTypaJIbHOI'0 Kay4dykKa, CII0COOBI IMOJIy4YeHHUs U30MpeHa U OyTaJiueHa, 00JIacTH MPUMEHEHUS KaydyKa U Pe3UHBI;
Ymemy:
1. 3anuchIBaTh CTPYKTYPHBIC (POPMYJIBI MOJIEKYJI HETIPEAEIbHBIX YIIICBOIOPOI0B, TOMOJIOTOB H H30MEPOB;
2. Ha3bIBaTh BEUIECTBA M0 CUCTEMATUYECKOW HOMEHKIIATYPE;
3. XapakTepu3oBaTh PU3NUECKHE U XUMUYECKHIE CBOMCTBA HENPEIEbHBIX YIIIEBOIOPOIOB, 3aITUCHIBast YPAaBHEHHS COOTBETCTBYOIIUX PEAKIIHIA;

4. WCTIONB30BaTh 3HAHMS M YMEHUS 0€30MacHOTr0 0OpaIleHus C TOPIOYMMH BEILECTBAMU;
Tema 4. ApomaTHYecKHe YIJIeBOIOPOAbI.

Yuawueca oonscnwl 3name:



1. coctaB, cTpoeHne, (pU3MYECKHE W XUMHUYECKHE CBOWCTBA, CIIOCOOBI IMOIYYEHHS B JIA0OpAaTOPHHM M TMPOMBIITUICHHOCTH, OOJACTH TPUMEHEHHS apOMaTHIECKHX
YIJIEBOJIOPOAOB;
2. TOKCHYECKOE BIIUSHUE OCH30J1a HA OPraHHU3M YEJIOBEKa M JKUBOTHBIX.
Ymemn:

1 3allUChIBATb CTPYKTYPHLIC (I)OpMYJ'H)I MOJICKYJ apOMaTUYCCKUX yIrJI€BOJOPOAOB, TOMOJIOTOB U NU30MEPOB,

2 Ha3bIBAaTh BCUICCTBA I10 CHUCTEMATUYCCKOU HOMCHKJIATYpPE,

3. XapaKTepru30BaTh (1)I/I3I/I‘IGCKI/IC U XUMHYECKHE CBOMCTBA APOMATHUYCCKUX YTIJICBOAOPOAOB, 3alIUChIBAA YPABHCHUS COOTBETCTBYIOIIUX peaKuHﬁ;
4

HCIOJIb30BATh 3HAHUA U YMCHUA 0e30ITacHOro 06pa1ueHI/15{ C T'OPIOYUMH BEIIECTBAMU,

Tema S. IIpupoaHbIe HCTOYHUKH YIJICBOAOPOAOB

Yuawgueca oonsrcnvr 3name:

1. cocraB npupOAHOTO Ta3a, HEPTH, YIIIs;

2. cnocoObI mepepaboTKH CHIPHS;

3. obnacTu NpUMEHEHHS POIYKTOB MepepabOTKH.
Ymemn:

1. wucnonb30BaTh 3HAHUS U YMEHHS 0€30MaCHOTO 00paIIeHHsI ¢ TOPIOYHMH BEIIECTBAMH;
2. npumeHsTs 3YH npu BBINONHEHHN TPEHUPOBOYHBIX YIIPAKHEHUH;
3. pelwaTh 3aJauu ¢ NPOU3BOACTBEHHBIM COJCPKAHUEM.
Tema 6. Cimptbl U GeHOIbI
Yuawueca oonorcnvl 3nameo:
1. nonaTue 00 OJHOATOMHBIX M MHOIOATOMHBIX CIIMPTaX, (YHKIMOHAIBHON IPYyIIIIE;
2. CTpOEHHE MOJIEKYJIbI, PU3NUECKHE U XUMHUYECKHIE CBOHCTBA, CIIOCOOBI Ta00PaTOPHOTO M MPOMBIILIEHHOTO ITOyYeHHs CITUPTOB, 00J1aCTH IPUMEHCHUS;

3. cocraB, CTpOCHHE MOJICKYJIbI (heHOJI1a, HEKOTOPBIE CIIOCOOBI MOJYUYEHHS, 00JaCTH IPUMEHEHUS;
Ymuems:

COCTaBIISITh CTPYKTYPHBIE (JOPMYJIBI M30MEPOB M HA3bIBATh UX [0 CUCTEMATUYECKOW HOMEHKIIATYPE;
XapaKTepu30BaTh (prU3NUecKre U XMMUYECKHE CBOMCTBA OJHOATOMHBIX CITUPTOB M MHOTOATOMHBIX Ha IIPUMeEpE TIIMLEPUHA;

HCIOJIb30BATh 3HAHUSA AJI OUCHKU BJIMAHHWA AJIKOT'OJISI HA OpraHU3M YCJIOBCKA,

HowDd e

XapaKTepu30BaTh (U3NYECKIE U XUMUYECKHe CBOICTBA (peHomna;
Tema 7. Anbaeruabl M KETOHBI.
Yuawueca oonscnot 3namo:
1. cocTaB aybIETHIOB U KETOHOB (CXOJICTBO M OTIMYHE), TOHATHE O KAapOOHWIHHOU TPYIITIE;

2. (¢u3nYecKue U XMMHYECKUE CBONCTBA, CITOCOOHI TAOOPATOPHOTO U MIPOMBIIIIEHHOT'O TIOJYyYSHUS ajlbJICTHI0B, 00JIACTH IPUMEHEHUSI.
Ymuems:

1. cocraBiATh CTPYKTYpHBIE (hOPMYJIIBI HF30MEPOB U HA3bIBATh UX M0 CHCTEMATHYECKOW HOMEHKIIATYE;

2. XapaKTepru30BaTh (1)H3I/I"ICCKI/I€ M XMMHUYECKHE CBOMCTBA aJIbACTU 0B,



Tema 8. Kap6oHOBbIe KHCI0THI
Yuawueca oonocnvl 3namn:
1. cocTaB KapOOHOBBIX KHCIIOT;
2. TOHATHE O KapOOKCWIIBHOM rpymiie;
3. HaXOX[EHHUE B MIPUPOJIC U 00JACTH MPUMEHEHUS KUCIIOT;

4. ¢Dusmyueckne U XUMHYECKHE CBOWCTBA, CITIOCOOBI JIAOOPATOPHOTO M IMIPOMBIIIUIEHHOTO MTOTy9IEHHUS KUCIIOT.
Ymemn:

1. coctaBiATh CTPYKTYpHBIE POPMYITEI H30MEPOB M HA3bIBATh MX IO CHCTEMATHYECKOH HOMEHKIIATYPE;
2. XapaKTepu30BaTh GU3MIECKUE U XMMHUUECKHE CBOMCTBA KUCIIOT;
Tema 9. Caoxuble 3pupsbl. JKupbl.
Yuawueca oonscnol 3namo:
5. COCTaB M CTPOCHHUE CIIOKHBIX d(PUPOB;
6. HaxoXIeHHE B MPUPOJE U 00JACTH IPUMEHEHHS KHUPOB 1 A(PUPOB;

7. (¢u3nYecKue U XMMHYECKUE CBONCTBA, CITOCOOBI TAO0OPATOPHOTO U MTPOMBILIUIEHHOTO TTOTyYeHUS JKUPOB U 3(pHUpOB;
Ymems:

COCTaBIISITh CTPYKTYPHBIE (JOPMYJIBI M30MEPOB M HA3bIBATh UX IO CUCTEMATUYECKOH HOMEHKIIATYPE;
XapakTepu30BaTh (hrU3NIecKre U XMMUYECKUE CBOMCTBA CI0XKHBIX 3(UPOB;

npuMeHATh 3YH npu BBIIOJHEHUU TPEHUPOBOYHBIX YIIPAXKHEHUH;

COCTaBIISITh YPABHEHUS PEaKIiK dTePHDUKAIIH;

COCTaBIISITh CTPYKTYPHBIE ()OPMYJIBI KHPOB;

O N O~

COCTABJISITh YPaBHEHUS PEAKITUI TIOTyUYCHUS U THAPOIIN3A KUPOB.
Tema 10. YrieBoabl.
Yuawueca oonorcnvl 3nameo:
1. cocraB ¥ KJIaCCU(PHUKAIUIO YIIICBOIOB;
2. cocraB, pU3NUECKHE U XUMUYECKHE CBOMCTBA, TIOJIYUYCHUE U PUMEHEHHE TITIOKO3bI;
3. cocraB, pU3NYECKHE U XUMHUIECKHE CBOMCTBA, MOJTYYCHNE U PUMEHEHNE Caxapo3bl;

4. cocraB, GpU3NYECKUE U XMMUIECKHE CBOMCTBA, MOMyUYeHHE U IPUMEHEHHE KpaxMaia U IeJITI0I036],
Ymuems:

1. xapakTepu30BaTh XUMHUYECKHE CBOMCTBA BYKHEHUIIINX YTIIEBOJOB;
2. COCTaBJIATh YpaBHEHUE PEAKIUH TUAPOIU3a B OOIIEM BHUJIC;
3. 0Ka3bIBaTh OMOJIOTMYECKOE 3HAUCHHE YTIIIEBOJIOB;
Tema 11. AMHUHBI 1 aMUHOKHCJIOTBI.
1. cocraB, criocoObI OIyUYSHHS U 001aCTH IPUMEHEHHS aMUHOB;
2. 0COOCHHOCTH CTPOCHHS U CBOWCTB aHIJIMHA KaK apOMaTUIECKOTO aMUHa,



3. cocTaB aMHHOKHCIIOT, (PU3HUECKHE U XUMUYESCKHUE CBOMCTBA, HAXOXKICHUE B IIPUPOJIC;
Ymemos:

1. cocTaBmATh CTPYKTypHBIE (OPMYITBI MOJIEKYJI U 1aBaTh MM Ha3BAHUSA MO0 CHCTEMATHIECKOW HOMEHKIIATYPE;
2. XapaKTepu30BaTh CBOMCTBA aMHHOB B CPABHEHHU C aMMHAKOM;
3. XapakTepu3oBaTh PU3NUCCKHE U XUMUYCCKHIE CBOMCTBA aMUHOKHCIIOT;

Tema 12. beaku.
Yuawueca oonscnvt 3nameo
1. cocraB 0enKoOB, CTPYKTYpPHI OCJIKOB, MOHSATHE O JCHATYPALIUH;
2. o0mue MoHsATHE 00 a30TCOACPKAIINX TeTEPOLUKINYECKIX COCTUHEHUSX;

3. o mpoliemax, CBA3aHHBIX C MPUMEHEHHEM JIEKAPCTBEHHBIX MIPETIapaToB.
Ymuems:

1. cocraBiATh ypaBHEHHS peakluii 00pa3oBaHUs MPOCTEHINNX AUIENTUIOB U UX THAPOIIN3a,;
2. TPOBOIUTH KAYECTBEHHbIE PEAKLINH Ul PACIIO3HABaHHUS OEIIKOB.
Tema 13. CuHTeTHYECKHE N10JIMMeEPHI.
Yuawgueca oonsrcnvl 3nuame:
1. OCHOBHBLIE ITIOHATUA XUMUH BBICOKOMOJICKYJIAPHBIX COGﬂHHCHHﬁ;

2. 06HaCTI/I HpI/IMeHeHI/IH BBICOKOMOJIeKy.HHpHBIX COC}J;I/IHGHI/Iﬁ Ha OCHOBAHHUU UX CBOﬁCTB.
Ymuems:

1. XapaKTEeprU30BaTh MOJMMEPLI C TOYKU 3PCHUA OCHOBHBIX HOH?ITI/Iﬁ;
2. COCTaBIATH YpaBHCHUA peaKLII/Iﬁ MNOJIMMCpPHU3allUU U MMOJIMKOHACHCAIIUU,
3. SKCIICPUMCHTAJIbHO PACIIO3HABATD IJIACTMACCHI U BOJIOKHA.



Yer Ne Tema ypoka Ilnano- | ®akru- | llpumeyanue
BepPTH | ypo Basi yeckas
Ka aara aara
1 et TeopeTnyeckue 0CHOBbBI I «O3nakomiieHHMe ¢ oOpa3liaMH OpPraHUYECKUX
BEpTh OpPraHn4yecKoi XuMHUH BELIECTB u MaTEpUAIIOBY, «PactBOpHMOCTH
1 BBoaubiii uncrpykrax no Th. IIpeamer OpPraHMYeCKUX BEIIECTB B BOJE€ U  HEBOJHBIX
opraHuyeckod xumuu. PopMHpOBaHHE pactBopuTtenax», «llnasienue, oOyriuBaHue U ropeHUe
OpraHMYECKON XUMUU KaK HayKu. Teopus OpPTaHUYECKUX BEILIECTBY
CTPOCHHUSI OPTraHWYECKUX COEIMHEHUMN
A.M. bytneposa
2 N3omepus. 3HaueHue TEOPHUHU J «Mogenu MoJeKy OpraHM4eCKUX BEIIECTBY
XUMHYECKOro  cTpoeHus.  OcCHOBHbIE
HAIPaBIICHUS €€ Pa3BUTHUS
3 DJEeKTpOHHAs  TPUPOJA  XUMHYECKUX
CBs3€l B OpPraHMYECKUX COCAMHECHHSIX.
Cnioco0bl pa3pbiBa CBsI3€ B MOJEKyJax
OpPraHMYECKHX BEILECTB.
4 Knaccugukanus OpraHUYECKUX
COCIMHEHUN
5 YIJIEBOAOPO/bI
IIpeaenbHbIe yriieBOAOPOabI (AJTKAHBI) JI/oNel «M3roroBiienue MoJenen MOJIEKYJT
ONEKTpOHHOE U MPOCTPAHCTBEHHOE YTJIEBOJIOPOAOB U T'aJIOTEHONPOU3BOIHBIX)
CTpOEHHE AJIKaHOB. I'omomnorus,
M30MEpHUsl 1 HOMEHKJIaTypa aJIKaHOB.
6 ®usznyeckue M XUMHYECKHE CBOICTBa 1 «B3pelB cmecu MeTaHa ¢ BO3AyXxoM. OTHolieHue
aJIKaHOB alKaHOB K  KHCJIOTaM, IIejo4aMm, K  pacTBOpY
MepMaHraHaTa Kajivs u OpOMHOHN BOJIe»
7 [TosrydyeHue ¥ npuMeHEeHHe aJTKaHOB
8 Pemienne  3amay Ha  HaAXOXIEHHE
MOJIEKYJISIPHOM (OpMyIIbl ra3000pa3HOTo
yTJI€BOI0pOAa
9 I{uknoaakaHbl




10

Nuctpykrax mno Tb. Ilpakmuueckasn
paboma No] «KauecTBeHHOE
omnpejeNieHue yriepoja, BoJopoaa U
XJIOpa B OPraHUYECKUX COCTMHEHUSIX)

11

Konumponvnaa paboma Nel 1o Teme:
«TeopeTndyeckre OCHOBBI OPraHHYECKOMN
xumuu. [IpeaenbHbie yrieBo1opoab»

12

HenpenenbHbie yriieBoaopoasbl
AHanu3 pe3ysbTaToOB KOHTPOJIBHOM
paboTBHL. DNEeKTPOHHOE u
MIPOCTPAHCTBEHHOE CTPOCHHE AalIKEHOB.
["oMoJiorHs U U30MepUsl AIKEHOB

13

CBolicTBa, NOJyY€HUE U NPUMEHEHUE
AJIKEHOB

14

WNuctpykrax mno Tb. Ilpakmuueckas
paboma Ne 2 «llomydyenue sTuneHa u
M3yYEHHUE Er0 CBOMCTB)

15

[TonsiTHE O IHMEHOBBIX YTJIEBOIOPOAAX.
IIpupoaHbIi Kaydyk

N1 «PaznoxeHue kayuyka Mpy HarpeBaHUHM U UCTIBITAHUE
MPOIyKTOB Pa3I0KECHUS

16

ANeThIIEH U €r0 TOMOJIOTH

I «llonyuyenue anerusieHa B Jjabopatopuu. Peaxius
aleTWJIEHa C pacTBOPOM II€pMaHraHara Kajaus |
OpomHo# Booi. ['openue areTuieHay

17

HonyquHe 1 NPUMCHCHUC aAlICTUJICHA

II yer
BEPTH

18

ApomMaTnueckue yIJIeBOOPOABI
(apensr)

ONEeKTPOHHOE U INPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI OeH30J1a

19

W3omepust ¥ HOMEHKJATypa TOMOJIOTOB
oensona. [lonyyenne GeH3oa

20

Ddusnyecke W XUMHUYECKUE CBOMCTBA
OeHsoia

I «beH3on kak pacTBOpHTEnb, TropeHue OeH30may,
«OTtHomeHne OeH3o0ja K OpPOMHON BOJE W PacTBOPY
MepMaHraHaTa KaJus)

21

I'omomorn Oen3oIa. CBoiicTBa.
IIpumMeHeHue.

I «Okucnenue Tomyosna

22

I'enetnueckas CBsI3b ApOMATHYCCKUX
YTJIEBOJIOPOJIOB




IIpupoanbie HCTOYHUKHU

23 YIJ1€BOJ10PO/10B
[Ipuponubii w MONYyTHBIM HeTIHBIC
ra3bl, UX COCTaB M UCIIOJIb30BAHUE
24 Hedtp u nHedtenponaykter. Ileperonka JIO Ne 2 «O3HakomiieHHE ¢ 00pa3amMu IpOyKTOB
HeTH HedTenepepaboTKN»
25 Kpekunr nedtu
Kokcoxumuueckoe npou3BoaACTBO
26
27 Pemenne 3amau  Ha  OmIpeiciiCHHE
MaccoBOM WJIM OOBEMHOH [OJIM BBIXOJA
OPOJAYKTa pEaKIHH OT TEeOPEeTUYECKH
BO3MOYKHOT'O
28 Koumponvnas paboma Ne 2 no teme:
«YTIIeBOAOPOABD)
29 KUCJOPOACOJAEPKALIUE
OPTAHUYECKHUE COEJUHEHMUSI
Cruptsl u ¢eHoJIbI
AHanu3 pe3yabTaToB KOHTPOJIBHOM
pabotsl. CTpoeHue npeaebHbBIX
OJIHOATOMHBIX CITUPTOB. M3oMepust u
HOMEHKJIATypa
30 CaoiicTBa MeTaHoJa (3Tanoia).
Bogoponnas cBsi3p. Dusnonorumueckoe
JNEHCTBHE  CHUPTOB  HA  OpPTaHW3M
YeloBeKa
31 [Tonyyenue cnuptos. [IpuMeHeHue.
Il [ToBTOpHBIN MHCTpYKTax 110 Th.
qer 32 ['enernyeckas CBSI3b npeeabHbIX
BEPTh OJIHOATOMHBIX CIIUPTOB c
yriaeBogopoaaMu. PemieHne 3amad 1o
XUMHUYECKHM ypPaBHEHUSM TIPU YCIOBUH,
YTO OJHO W3 PEarupyrolnX BEIISCTB
JIAHO B U30BITKE
33 JIO Ne 3 «PacTtBOpeHHe rmIeprHa B Boje. Peakius ¢

MHoroaroMHbIe CITUPTHI.
OTHIICHTTMKONb, Taulepud. CBOWCTBA,

ruapokcuaom menu (11)»




IPUMEHEHHE.

34

denosnl

35

CgoiicTBa u nmpumeHenue enoina

I «B3aumoneiictBue (eHonma ¢ OpOMHOW BOIOH U
pPacTBOPOM THUAPOKCHIA HATPHUSD

36

Anbaeruabl, KeTOHBI

AJLIEruaml. Crpoenune MOJIEKYJIbI
dbopmanbaeruaa. Nzomepust u
HOMEHKJIaTypa

JIO Ne4 «ITomyueHue 3TaHaisi OKMCICHUEM dTAHOJIa»

37

CpoiictBa anpaeruyoB. [lomyuenue u
pUMEHEHHE

JIO Ne5 «Oxucnenue MeraHais (3TaHaisl) aMMHUA4YHbIM
pactBopoM okcuna cepedbpa (I). Oxucienune meranans
(aranans) ruapokcuaom meau (IH)»

38

ANIETOH — TIPEeICTaBUTEIb KETOHOB.
Crtpoenue monekyinsl. [Ipumenenue.

I[ «PaCTBOpeHI/Ie B allCTOHC PA3JIMYHBLIX OPraHUYCCKHUX
BC€OICCTB»

39

Kap6onoBble kKuca0Tbl OJHOOCHOBHBIE
npeaeyibHble  KapOOHOBBIE  KHCIJIOTHI.
Crpoenune Monekyn. HW3omepus u
HOMEHKJIATypa

40

CaoiicTBa KapOOHOBBIX KHCJIOT.
[Tosrydenue u npuMeHeHNe

41

Kparkue cBenenus o0 HenpeneabHbIX
KapOOHOBBIX KHCIIOTax. | eHeTnyeckas
CBSA3b KapOOHOBBIX KHUCJIOT C JAPYTUMHU
KJIACCaMU OPraHUYECKUX COCIMHEHUI

42

HNucrpykraxx no Tb. Ilpakmuueckan
paboma Ne3 «llonmydyeHne u cBoiicTBa
KapOOHOBBIX KUCIIOT»

43

HNucrpykraxx no Tb. Ilpakmuueckaa
paooma No4 «Pemrenune
DKCIIEPUMEHTAIIbHBIX 3a1a4 Ha
pacno3HaBaHUE OPTAHMYECKUX BEIIECTBY

44

Konmponvnaa padoma Ne3 10 TeMme:
«Cruptel U (QEeHONBI. ANBIETHABI H
KkeToHbl. KapOOHOBBIE KUCIIOTHI»




45

Cio:xxubie 3¢upbl. ZKupbl.

AHanu3 pe3yibTaToB KOHTPOJIbHOU
paboTsl. CTpoeHHE U CBOMCTBA CIIOKHBIX
3(pHUpOB, UX MPUMEHECHHE

46 Ctpoenue xupoB. JKupsl B mpupojie
47 JKupbl, UX CBOMCTBA U MPUMEHEHHUE JIO Ne6 «PacTBOpUMOCTH KUPOB, JOKA3ATEIBLCTBO UX
HEIPEJIENbHOIO XapaKTepa, OMbIIICHUE JKUPOB)»

48 [loHsiTHE O CHUHTETHMYECKHUX MOIOIIUX JIO No7 «CpaBHeHHE CBOMCTB MblJIa U CHHTETUYECKUX
CpelcTBax. [IpaBmma  Ge3omacHOTO Mmororux cpeactsy» JIO Ne§ «3HaKoMcTBO ¢ 0Opa3mamu
oOpailieHuss €O cpeAcTBaMH OBITOBOI MOIOIIUX cpeAcTB. 3yueHune ux coctaBa 1 HHCTPYKIIHI
XUMHUHI 10 MPUMEHEHHUIO»

49 Tema 10. YriieBoasl
['mroko3a. CrpoeHnue MOJICKYJIBIL.

N3omepusa. Pusnyeckne CBOWCTBA U
HaX0XJIeHUE B IPUPO/IE.

50 XUMHYECKHE CBOMCTBA TJIIOKO3EI. JION9 «B3aumopeiicTBue TIIIOKO3bI C THUIPOKCHIOM
[Tpumenenue. menu(ll). B3auMoseiicTBHE TIIIIOKO3BI C aMMHAYHBIM

pactBopoM okcujaa cepedpa(l)»

51 Caxapoza. HaxoxaeHue B NOpuUpoOE. JIONe10 «BzaummopeicTBrUe caxapo3bl ¢ THIPOKCUIOM
CBoiicTBa, MPUMEHEHUE KaJTBIIHSDY

v 52 Kpaxman, ero crpoeHne, XHMHYECKUE JIONell «B3aumopeicTBue Kpaxmana ¢  HOAOM.
YETBE CBOMCTBA, IPUMEHEHHE I'maponus kpaxmana»
pTh

53 [{emmono3a, ee CTPOCHHE W XUMUYICCKUE
CBOMCTBA

54 [IpumeHeHre 1eT0I03bl.  AlETaTHOE JIONe12 « OsHakomileHHE ¢ 00pa3llaMyd IPUPOJHBIX U
BOJIOKHO HCKYCCTBEHHBIX BOJIOKOH»

55 Wuctpyktax mno Tb. Ilpakmuueckas
paboma No5«Pemenne
AKCTIEPUMEHTATBHBIX 3a1a4y Ha
MOJIyYeHUE u pacro3HaBaHUe
OpPraHUYECKUX BEIIECTBY

56 A30TCOIEPKAIIUE

OPTAHUWYECKHUE COEJUHEHUA




AMMHBI 1 AMHHOKH CJI0THI
AmuHbl. CTpoeHHE M CBONCTBAa aMUHOB
IpEeJesbHOro psaja

S7

AHWIUH - MPEICTaBUTEND
apoOMaTHYECKUX aMHHOB.

J1 «Okpacka TKaHU aHWIMHOBBIM KPacUTEIIEM»

58

AMUHOKHUCIIOTBI, UX CTPOEHUE, U30MEPUS
U CBOUCTBA

N1 «JlokazaTenbCcTBO HAMUYMSI (PYHKIIMOHAIBHBIX TPy
B pacTBOpax aMUHOKHUCIIOT

59

I'eHeTnyeckass CBsSI3b aMHMHOKHCIOT C
JpPYTMMH  KJacCaMM  OpPraHMYECKUX
coeMHEHUN. Pelenne pacyeTHbIX 3a1a4

60

Bbeakn
benku — npuponansie noaumepsl. Cocras
U CTpOEHHE OEJIKOB

61

CgoiictBa OenkoB. [IpeBpamieHue 0eakoB
B OpraHM3Me. YCIeXu B H3YYECHHH H
CHHTE3€ OEJIKOB

JIO Nel3 «IlBetHble peakiuu Ha Oenku (OuyperoBas u
KCAaHTOIPOTCHHOBAST PEAKITUH ))»

62

[TonsiTue 00 a30TCOJCPIKAIINX
reTePOIUKINYECKUX COEUHCHMAX.
HykneuHnoBble  kucCioTbl. XuUMHS U
3710pPOBbE YEJIOBEKA

63

BBICOKOMOJIEKYJISIPHBIE
COEJUHEHMS
CHHTETI/I‘IQCKI/IC moJIMMeEpbI Iloastue o
BBICOKOMOIJICKYJIAPHBIX COCANHCHUAX,
3aBUCHUMOCTL HX CBOﬁCTB oT CTpOGHI/IfL
OCHOBHLIC MCTOJAbI CUHTC3a IOJIMMCEPOB

64

Knaccudukanus IJ1aCTMACC.
TepMoruiacTu4HbIE MIOJINMEPBI.
[Tomustrnen. [onmunponuiexn

I[ ((O6pa3I_ILI IJ1acTMacC, CHHTETUYCCKUX KaYIYKOB U
CHUHTCTHYCCKHUX BOJIOKOH»

65

Cunrertnueckue kayuyku. CrpoeHue,
CBOICTBa, MOJIy4€HNE U IPUMEHEHUE

JIONe14 «3yueHne CBOMCTB TEPMOITIACTUYHBIX
MOJIUMEPOBY.

JIONe15 «Omnpenenenne xjaopa B HOJUBUHUIXIOPH-
ae»




66 CunteTndeckue  BOJIOKHA.  Kampos.
JlaBcan. Opranuyeckass XUMHs, YEJIOBEK
U IpUpoJIa

67 Nuctpykrax mno Tb. Ilpakmuueckasn JIONe16 «M3yueHnue cBOMCTB CUHTETUUECKUX BOJIOKOH»
paboma Ne 6 «Pacnio3HaBaHUE MJIaCTMACC
Y BOJIOKOH»

68 Koumponvnas paboma Ne 4 o teme:
«Kucnopoacoaepxamiye OpraHMYecKue
COCIMHEHUSI.

A3sotconepxkaiue OpraHu4ecKue
COCIMHEHUS»

HEPEYEHb YYEBHO - METOJANYECKOI'O OBECIIEYEHU A

=

IS

akrwdE

N e

1. OcHoBHas UTEpPaTYpa AJIsl YUYMTEJIA
CranaapT cpeaHero (MOJHOT0) 00IIero 00pa3oBaHus M0 XUMHUH.
[TpumepHas mporpamma cpeanero (moiHoro) obmiero oOpa3oBaHHs MO XMMHUH (0a30BbI YPOBEHB). XUMHUs: COOPHUK MaTEpUANIOB O peaiu3auuu (eneparbHOro
KOMITOHEHTA TOCYIapCTBEHHOTO CTaHIapTa 00Iero oopazoBaHus B 00meo0pa3oBaTenbHbIX yupexaeHusx /aBT. — coct. E.M.KomyceBa, B.E.Mopo3oB. — Bonrorpan:
Vyurens, 2006. — 72 c.
I'apa H.H. IIporpammel 0611eo6pa3oBaTenbHbIX yupexkaeauid. Xumust.- M.: IIpocsemenue, 2008. -56¢.)
Pynzutuc I'.E. Opranndeckas xumus: yueOnuk mis 10 kinacca obmeo0paszoBarenbhbix yupesxkaenuit /. E.Pymsuruc, ®@.I'.®enpaman. — M.: [Ipocsenienne, 2007.
Panenxuit A.M. [lugakrrueckuit marepuan mo xumuu 10-11: mocodue ans yuurens/ A.M.Pageuxwuii. — M.: IIpocBemenue, 2003.
I'apa H.H. Xumust. Kontposbsabie u npoepounsie padotel. 10 — 11 wmaccst / H.H.I'apa. — JIpoda, 2011.

2. lono/iHUTEIbHAS JUTEPATYPA 1S yYUTENs
Bpeiirep JI.M. Hecrannaptasie ypoku. Xumusi. 8, 10,11 kiaccer / J.M.bpeiirep. Bonrorpan: Yuurens, 2004.
Eropos A.C. u ap. Penerutop no xumun /A.C.Eropos. Poctos — Ha — Jlony: ®ennkc, 2007.
Eropos A.C. Bce Tunsl pacueTHbIX 3aa4 0 XxuMuu A noarotosku k EI'D UznatensctBo: @enuke, 2004 rona
Enunslit rocy napctBenssiii 3x3amer 2007. Xumus. Y4eOHO-TpeHUPOBOYHbIE MaTepHabl [y noArotoBky yuamuxcs / ®UIN — M.: Untennext-Lentp, 2009r.
XUMHS B IIKOJIE: HAYYHO — METOINYECKUH KypHai.- M.: Poccuiickas akanemus oOpazoBanust; u3g — Bo «Llenrpxumdkcnpeccy». — 2005 — 2010.

3. lonoyiHUTeIbHAS JJUTEPaTypa 1Jisl 00y4aronuxcs
Mansiukusaa B. 3anumatensnas xumus. Heckyunsiii yueOnuk. — Cankr-Ilepredypr: Tpuon, 1998.
AmnukoOeposa JLIO., PykkH.C.. Ilonesnas xumusi: 3agaun u ucropusi. — M.: [lpoda, 2006.
Crenun Bb./1., Anux6epopall.}O.. 3anumarenbhbie 3ananus u 3hHEeKTUBHBIE ONBITHI 110 XuMuu. — M.: [Ipoda, 2005.
4. VYmkanoBa B.H., Moanuauc H.B. Xumus: KonkypcHsie 3aganus u otBeTsl: [locobue s mocrynaromux B BY3s1. — M.: IIpocBemenue, 2005.



PaGouast nporpamma nmo xumuun 11 Kiaace

IMosicHuTe/IbHASA 3aMUCKA

Hacrosimas nporpamMMa pa3paboTtana Ha ocHoBe [IprMepHBIX ITporpaMM OCHOBHOT'O OOLIEro
oOpazoBaHusi 1Mo XuMHH (0a30BbI YpOBEHb), COOTBETCTBYIOUIMX (eepaIbHOMY KOMIIOHEHTY
roCyJJapCTBEHHOT'O cTaHjaapTa obuero oopasosanus (0a30Bbli ypoBeHb).Mcnonbp3oBaHa aBTopcKas
porpamMma cpegHero oomero o0pa3oBaHus O XUMHHU i 0a30Boro nzydeHus xumun B XI xmacce
o yueOoHuky I'.E. Pyasutuca, @.I". ®enpamana.

[Tporpamma paccunTana Ha 68 yacos .

N3yuenne xuMuM B CTaplieil 1Ikojie Ha 0a30BOM YpOBHE HAIPaBICHO HA JOCTHIKEHUE
CHEAYIOLIMX LeJIeH:

e OCBOCHHE 3HAHUI O XMMHUYECKOM COCTAaBIIOIIECH €CTECTBEHHOHAYYHOW KapTHHBI MUDPA,
BOXHEHIIMX XUMHUECKUX OHATHUI, 3aKOHAX U TEOPUSIX;

® OBJIA/ICHHEe YMEHHSIMH IIPUMEHATh NOJYUYEHHbIE 3HaHUS sl OOBACHEHHs pa3HOOOpa3HbIX
XUMHAYECKHUX SBJICHHIA M CBOWCTB BEILIECTB, OLIEHKH POJIM XMMHUHU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJYyYEHUH HOBBIX MaTE€PUAIIOB;

e pa3BUTHe I03HABATEJIbHBIX MHTEPECOB M HMHTEIEKTYaJbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENTLHOTO TPUOOPETeHUS XWMHUYECKUX 3HAHWHA C HWCIOJIB30BaHUEM DPA3ITUYHBIX
HCTOYHUKOB MH(POPMALIUH, B TOM YHUCJIE KOMIIBIOTEPHBIX;

e BoOCNHMTaHUe YOSKJCHHOCTU B TIOZUTUBHON POJIM XUMHUH B )KU3HU COBPEMEHHOI0 O0IIECTBa,
HEOOXOJMMOCTH XUMHUYECKHM TPaMOTHOTO OTHOIIEHHS K CBOEMY 3/IOpOBBIO H K
OKpY’Karolel cpee;

® [pUMeHEeHHe MOJYyYeHHbIX 3HAHMI M YMeHHUil 11 6€30I1aCHOTO MCIOJIb30BAHUS BELIECTB
U MaTepHajioB B OBITY, CEITLCKOM XO3SICTBE M Ha MPOU3BOCTBE, PELICHUS MPAKTHYECKUX
3aJa4 B IIOBCEAHEBHOM >XM3HM, NMPENyNPEXICHUS SBICHUH, HAHOCSIIUX BpEeA 370POBBIO
YeJI0BEKa U OKPY KaroIIeH cpere.

JlanHas mporpamma npegycmarpuBaeT (GOpMHPOBAHUE Y YHALIUXCS 00LIey4eOHbIX YMEHUN
¥ HAaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB MEATENHHOCTH M KIFOYEBBIX KOMIIETEHIHMHA. B sTOM
HaMpaBJICHUU 3aa4yaMu JUIsl yueOHOro MpeMeTa «XUMHUs» B cTapllel mkoje Ha 6a30BOM YpOBHE
SBIISTIOTCS: YMEHHE CaMOCTOSITEIbHO W MOTHBHUPOBAHHO OPTaHW30BHIBATH CBOKO ITO3HABATEIHHYIO
JeSTeNbHOCTh (OT TOCTAaHOBKM L€ JIO0 IMOJYYEHHMs M OLEHKH pe3ysbTaTa); ONpeiAeieHHe
CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00bEeKTa; YMEHHE pa3BEPHYTO 0OOCHOBBIBATH CYXKICHUS,
JaBaTh ONpEIeNeHHs, NPUBOJUTH JOKA3aTeNIbCTBA; OLIEHUBAaHHE M KOPPEKTHPOBKA CBOETO
MOBEJICHHSI B OKPY’KaIOMIEH CpeJie; BHIIOIHEHNE B TIPAKTUIECKOM JEATEIBHOCTH U B MIOBCETHEBHON
KHU3HM  DKOJIOTHUECKMX  TpeOOBaHMI;  HCIOJIb30BaHHE  MYJIbTHUMEAMHHBIX  PECYpCcOB U
KOMITBIOTEPHBIX TEXHOJIOTUH /1711 00paboTKH,

nepenayM, cucreMaTH3aluu HH(OpMaluu, co3fgaHue 0a3 JaHHBIX, MPE3EHTAILMH pPEe3yJIbTaTOB
[IO3HABATEJILHON U IPAKTUYECKOMN JECATEIBHOCTH.

B ocHOBy mnporpaMMbl MOJNOXKEH MNPUHIUN pa3BuBaromiero ooOydenus. [Iporpamma
ONMpaceTCsl Ha MaTepuan, M3y4YeHHBIH B 8-9 Kiaccax, IMOITOMY HEKOTOpPbIE TEMBI Kypca
paccMaTpUBAIOTCS TIOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOPETHUYECKOM ypoBHE. Takol Mmoaxon
MO3BOJISIET YIIyONIATh M Pa3BUBATh IMOHSATHE O BEIIECTBE M XMMHUYECKOM IPOLECCE, 3aKPEIUIATh
MIPOMICHHBI MaTepHall B aKTUBHOM NMaMATH YYaIIUXCS, a TAKXKE COXPAHATh IPEEMCTBEHHOCTH B
npolecce 00y4eHus..

Benymas ponb B pacKpbITMM COAEpKaHMs Kypca XxuMuM 11 Kilacca npUHAIIEKUT
3JIEKTPOHHON TEOpUH, IEPUOJTUUECKOMY 3aKOHY M CUCTEME XMMHUECKUX 3JIEMEHTOB Kak Hamboiiee
OOIIMM Hay4YHBIM OCHOBaM XUMUHU.

B nmanHOM Kypce cucTeMaTH3MpYIOTCs, 0000LIaoTcs M YIIIyONSIOTCS 3HAHUS O paHee
M3YYEHHBIX TEOPUAX U 3aKOHAX XUMHUYECKOW HAyKH, XUMUYECKHUX ITPOLIECCAX U IPOU3BOJICTBAX.
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[Tporpamma oOecrieunBaeT CO3HATENBHOE YCBOCHUE YUAIMMUCS BaXXHEHIIMX XMMHUYECKHX
3aKOHOB, TEOpPUH M TOHATHH; (OPMHUpPYET TPEACTABICHUE O POJIM XUMHUU B Pa3BUTHU
pa3HOOOpa3HbIX OTpacieil MPOU3BOACTBA; 3HAKOMUT C BELIECTBAMH, OKPYKAIOLUMHU yenoBeka. [1pu
9TOM OCHOBHOE BHUMAaHHE YAENAETCA CYLIIHOCTH XHMHUYECKMX peakuMid U MeToJaM HX
OCYILIECTBIICHHS], @ TAK)KE CIIOCOOAM 3allUThI OKPYKAIOLIEH Cpe/bl.

[IporpamMma cocTaBiieHa C Y4Y€TOM BEAYIIEH poOJIM XUMHUYECKOI'O 3SKCIIEPUMEHTA.
IIpenycmaTtpuBaroTcs BCE BHJIBI IIKOJBHOTO XMMHMYECKOIO JSKCIIEPUMEHTA — JIEMOHCTpaluy,
nabopaTOpHbIE OMBITHI M MPaKTHUECKue paboTel. Paboyast mporpamma 1o XMMHH peaan3yeTcs yepes
¢dbopMHpoBaHHE Yy Yyuyalluxcs OOIIEey4yeOHbIX YMEHHUH M HaBBIKOB, YHHBEpPCAJIbHBIX CIOCOOOB
JESTEIbHOCTH M KJIIOYEBBIX KOMIIETEHIMH 3a CUET MCIOJIB30BaHUS TEXHOJOTUI KOJUIEKTHBHOI'O
00y4yeHHsl, OINOPHBIX KOHCIEKTOB, AWJAKTMYECKHMX MAaTepHajoB, M INPUMEHEHHs TEXHOJIOTUU
rpauUecKoro mpeacTaBieHust UHGOPMAIMKA TIPU CTPYKTYPUPOBAHUN 3HAHHM.

B menoMm Kypc mO3BOJISIET pa3BUTh NPEACTABICHUS ydYallUXcs O IIO3HABAEMOCTH MUDA,
€IMHCTBE JKMBOW M HEXHMBOH MNPHUPOABI, CHOPMHPOBATH 3HAHHUS O BAKHEHIIMX acHeKTax
COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTHHBI MHpa, YMEHHs, BOCTPEOOBAaHHbIE B IOBCEJHEBHOMN
KU3HU M TI03BOJISIIONIME OPHUEHTUPOBATHCS B OKPYXAlOIIEM MHUpPE, BOCIUTaTh YEJIOBEKa,
OCO3HAIOILEro ce0s YaCThIO MPUPOIBL.

Peanuzanus naHHOM mporpamMmbl B mpoliecce OOydeHHUs MO3BOJUT y4YallUMCSl YCBOWUTH
KIJIFOUEBbIE XUMHUYECKHE KOMIIETEHLIMM U IOHATHh POJIb XUMHUHU CPEIU APYTUX HAyK O IPHUPOJIE,
3HAYEHHE €€ I YeJIOBEUECTBA.

[Iporpamma mnpennaraercs aias paOoTbl IO HOBbIM YyuyeOHukam xumuu aropoB [.E.
Pymsutuca u ®.I. denpamana, npomenmum skcneptusy PAH uw PAO u Bomemmum B
denepanbHblil epedyeHb y4eOHUKOB, pEKOMEHOBaHHBIX MUHHMCTEPCTBOM O0pa30BaHMs M HAYKH
P® x ucnonp3oBaHrio B 00pa3oBaTeIbHON Mpollecce B 00II€00pa30BaTEIbHBIX YUPEKICHUSIX Ha
2019 — 2020 y4eOHblii ro.
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OBIIAS XAPAKTEPUCTHUKA YYEBHOT'O ITPEJJMETA
1. OO6mas xapakTepucTHKa y4eOHOI0 IpeAMeTa, ero MecTo B CUCTeMe HayK.

[Tpenmer «Xumus» BXOoAUT B 00pa3oBaTelibHy0 001acTh «EcTecTBO3HAHUEY.

[IkOIbHBIH KypC XMMHUHU - OJUH M3 OCHOBHBIX KOMIIOHEHTOB E€CTECTBEHHO - HAy4YHOTO
obpazoBanuss. OH BHOCHUT CYILIECTBEHHBIH BKJIAJ B pelleHue 3agad oOmiero oOpa3oBaHus,
obecrieunBast (POPMHUPOBAHHE Y YYAIIUXCS €CTECTBEHHO - HAYYHOW KapTUHBI MHpA, Pa3BUTHE HX
MHTEJUIEKTyalIbHBIX, TBOPYECKUX CIIOCOOHOCTEMN, IPUBUTUE LIEHHOCTHBIX OPUEHTALUMN, IOArOTOBKY
K JKU3HU B YCJOBHSIX COBPEMEHHOro oOmiectBa. PyKOBOACTBYSICh OOIIMMH LENSMH M 3aJa4aMu
LIKOJIbl, U3y4YE€HHE XUMHUHM BHOCUT CBOM BKJaJ B OOOralieH1e 3HaHUH y4aluxcsi, B UX yMCTBEHHOE
pa3BUTHE, B IOJUTEXHUYECKYIO IOJATOTOBKY K TPy, BbIpA0OTKY JKU3HEHHBIX MMO3ULKNA. XUMUS HE
TOJIBKO MO3HAET 3aKOHBI IPUPO/IBI M TEM CAMBIM, HapsALy ¢ APYTMMU HayKaMu, o0bsacHseT Mup. OHa
BOOPYKAeT 4YeEJIOBEKAa 3HAHUSAMHU JUIL €ro IPOU3BOACTBEHHOM JESATEIBHOCTH, II03BOJISIET B
IIPOMBIIIICHHBIX MaclTabax OCYLIECTBIATh XUMHUECKUE MPOLECCHl B LENIAX MMOJIYUYEHUS] HYXKHbIX
BEILLIECTB U MaTepuayoB. be3 packpsIThs 3TOW BTOPOU, NEHCTBEHHOW CTOPOHBI XUMHUHU, HE MOIYT
OBbITh NPABHJILHO BOCIIPUHSATHI OCHOBBI COBPEMEHHOW HayKH. YSICHEHHE POJIM XMMUU KaK OJHOM U3
MIPOU3BOIUTENFHBIX CHJI OOIIECTBA, KaK BAXKHOTO (akTOpa HAYYHO — TEXHHYECKOTO Iporpecca
BHOCHT 3HAUUTENbHBIN BKJIAJ B SKOHOMHUYECKYIO U MOJIUTEXHUYECKYIO MIOATOTOBKY y4alIuXCs.

2. OcHOBHBIE 0COOEHHOCTH Padoyeil MPOrpaMmbl.

PaGouass mporpamma paccuutaHa Ha 68 y4yeOHBIX 4acOB B COOTBETCTBHUM C KaJIEHAAPHBIM
0a3uCHBIM Y4YEeOHBIM IUIAHOM, mpexycMmarpuBaronmM 34 yueOnbix Hepenu B 2019/2020 yueOHoM
rony mus 11 kmacca:

% Jly1s ©'TOrOBOTO MOBTOPEHHUS M YCIICIIHOW MOATOTOBKH K 9K3aMEHY 110 XUMHHU, OPTaHU3YETCs

IIOBTOPEHHUE BCEX TEM, U3YUYEHHBIX Ha CTapIlel CTyNeHU.

» [lpuMeHeHHE JEKIIMOHHO-CEMUHAPCKOTO METOAa M MOIYJIBHOTO OOydYeHHs TO3BOJISIOT
YUUTENI0 HM3JI0KUTh Y4eOHbI MaTepuan M BBICBOOOJUTH TE€M caMbIM BpeMs Uil Oosee
3¢ GEKTUBHOTO MMOBTOPEHUS BOIIPOCOB TEOPHU M PEUICHUS 33/1a4 Ha MOCIEAYIOMHNX ypOKax
B IIpejesiax OTBEIEHHOro ydeOHOro BpeMeHu. Takas Qopma opraHM3aldd 3aHATHH
MO3BOJISIET YCWJIMTH TPAKTHUECKYI0 W TPHKIAIHYIO HAINPaBIEHHOCTh MPEOIaBaHMs,
aKTHBHeE MPHOOLIATh yYaluXxcs K paboTe ¢ y4eOHUKOM U JPYTUMH Y4eOHBIMH OCOOUSIMH,
o0ecrieunB B pe3ysbTare 00Jiee BRICOKHI YPOBEHb MOJATOTOBKH MIKOJIBHUKOB TI0 XUMUH

L)

3. Ileam u 3axaum yueOHOT0 Kypca.
W3ydeHne XuMUM B cTapiiel MIKoje Ha 6a30BOM ypOBHE HAMPABICHO Ha JIOCTHKEHUE CIIEIYIOIMNUX
nenen:

OCBOEHHME 3HAHMH O XHWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA,
BaOXHEHIITNX XUMUYECKUX IMOHATHAX, 3aKOHAaX U TCOPUAX;

OBJIaJIecHHEe YMEHHMSIMH TIPUMEHATH IIOJy4YEHHbIE 3HAHUS [UI1 OOBSCHEHHS Pa3HOOOPa3HBIX
XUMHYECKNX SIBICHUM W CBOMCTB BCIICCTB, OLUCHKH pPOJIM XWMHHU B PA3BUTUH COBPEMCHHBIX
TEXHOJIOTHH U IMMOJIYUYCHHUHU HOBBIX MAaTCPUAIIOB,

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB M HMHTEIUIEKTYaTbHBIX CIIOCOOHOCTEM B MpoIecce
CaMOCTOATECIIBHOT'O HpI/I06peTeHI/I$[ XUMHYECKNX 3HAHWH C HCHOJB30BAHUEM  Pa3JINYHBIX
HUCTOYHHUKOB I/IH(l)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

BOCIIUTaAHHUE y6e)K)IeHHOCTI/I B TTO3UTHUBHOU poiIn XUMHUHU B KHU3HH COBPEMCHHOIO O6H.[€CTBa,
HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M OKPYXKAIOIIEH cpeie;
NpUMMeHeHHe MOJYyYeHHbIX 3HAHMHA M yMeHMi 71 O€30MacHOrO HCIOJIb30BAaHUS BELIECTB U

MaTrc€purajioB B 6I)ITy, CEIBLCKOM XO3SMCTBE U Ha MMPONU3BOJACTBE, PCIICHUA IMPAKTUYCCKUX 3aa4d B
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HOBCGHHGBHOﬁ JKU3HHU, MPECAYNPCIKACHUA ﬁBHeHI/II\/JI, HaHOCAIIUX BpCA 3O0POBBIO YCIOBCKA U

OKpY>Karollel cperie.

4. ba3oBble TPeOOBaHMSI K MPENoIaBaHUI0 YUeOHOr0 Kypca, K ()opMUPOBAHUIO
OYVYH.

Pabouas nmporpamma npenycmarpuBaer GOpMHpPOBaAHHE Y yHaLIUXCA 00IIey4eOHbIX YMEHHM
U HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATEIHHOCTH M KIIOUEBBIX KOMIETeHIHA. B 3TOoM
HaMpaBlIEHUU npuopumemamuy Ajid ydeOHOTo mpenmera «XUMHsD B CTapliel IKoje Ha 0a30BOM
YPOBHE SIBJISIOTCS:
-YMEHHE CaMOCTOATEIbHO W MOTHBHPOBAHHO OPraHU30BBIBaTh CBOK  I[O3HABATEJIbHYIO
NEeSATEIbHOCTH (OT MOCTAHOBKH IEJH JI0 TIOJIYYSHHS M OLIEHKHU PEe3yJIbTaTa);
-HCI0JIb30BaHKE 3JIEMEHTOB IPUUUHHO-CJIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHATILHOTO aHAIN3a;
-OIpEeICJICHUE CYIIIHOCTHBIX XapaKTEPUCTUK U3YIaeMOT0 OOHEKTA;
-yMEHUE pa3BepHyTO 000CHOBBIBAThH CYXKACHHUS, JaBaTh OMPEIEICHHUs, IPUBOIUTH J0KA3aTeIbCTBA;
-OLICHUBAaHUE U KOPPEKTHPOBKA CBOETO IOBEJICHUS B OKPYXKAIOIIEH Cpene, BBINOJIHEHUE B
MPAKTUYECKON ACSITENTFHOCTH U B TIOBCETHEBHOM KU3HU IKOJIOTUYECKUX TPeOOBaHUI;
-MCTOJIb30BAaHUE MYJIbTUMEAUMHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJOTUU JIsi 00OpabOTKH,
nepenavyu, cucreMaTu3aluud uH(OpManuu, co3fgaHus 0a3 JaHHBIX, MPE3CHTAMH Pe3yIbTaToOB
MMO3HABATEJILHON U IPAKTHYECKOMN AEATEIbHOCTH.

5. Meroanuyeckue peKOMeHAAIUN U TEXHOJOTHYeCKHe MOAX0AbI

B xoxe mnpenonaBaHusi XMMHM B CTapiied IIKOJIE B LEISIX pealu3aluy JIMYHOCTHO-
OPUEHTUPOBAHHOTO TMOAXO0Ja B OOYYEHHWM Yy4YaIMXCS IIKOJBI-MHTEPHATA HCIOIb3YIOTCA
cienymomue o0pa3oBaTeNbHBIE TEXHOJIOTHM: 370pOBbecOeperaroniye, MoOJIyJIbHO-OJ0UHBIE,
MH()OPMAIMOHHO-KOMMYHHKAITIOHHBIC, TECTOBBIC, YPOBHEBOW AW(QEepeHIHANNN, TPYIITOBOM
NEeATEIbHOCTH, OPTaHU3AIUH CAMOCTOSATEIILHON PabOThI, HCCIEA0BATEIbCKHE.

Jnst  mOoCTHXKEHUsl TOCTaBJICHHBIX 0Opa30BaTENIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
1eel MCTOJIB3YIOTCS METOAbI 00YUYEHMSI. ClI08ecHble, HA2IAOHble, NPAKmuiecKue, HOUCKOBble,
uccreoosamenvekue, penpooyKmusHble.

A TakXke HCIOJB3YIOTCS pa3iuyHble (POpMBbI 00y4eHMs: JIEKIUS, CEMHUHAp-TIPAKTUKYM,
UKT-npe3enTanusi, XUMHYECKUN JUKTAHT, Pa3IUIHBIC BUJIBI CAMOCTOSTEIBHBIX Pa0OT, TECT, 3a4eT.

B 6:104HO-MOyTEHOM TEXHOJIOTHUHN MPUOPUTETHBIMU SBISIOTCS (POPMBI:

Ypok — nekyus. B TeueHne IByX 4acOB U3JIAraeTcsl BECh TEOPETUYECKUN MAaTEpHall TEMBI.
Ha ocHoBe (poHTanbHOI Oecenpl ¢ KiaaccoM, MPUBICUCHHE YYalIUXCs K OOBSICHEHUIO YUYHUTENb
BBISICHSIET, KaK YCBAaWBAIOTCSI BOIPOCHl Teopuu. JlocTmxeHuto Oosiee 3PGHEeKTUBHOTO KOHEYHOTO
pe3ynbTara CrocOOCTBYIOT, DJIEMEHTHI MEPBUYHOTO KOHTPOJS (HAmpuMmep, OTBEThI Ha BOMPOCHI,
JTUKTAHTBI, TECTHl U T.J1.) Ha 9THUX ke ypokax pacCMaTpHBAIOTCS CIydad MPUMEHEHHS BOIPOCOB
TEOpUU K BBHIMOJHEHHIO HECIOXKHBIX 3amaHuil. OOpasipl pelieHUil MOKa3blBaeT YUYUTENb WU
Han0oJiee MOATOTOBICHHBIM YUUTENIEM YUAIIUUCs. Y Yaniuecs: Ipu 3TOM KOHCIIEKTUPYIOT JIEKIIHIO.

Ypok - npaxmuxym. OCHOBHasl 3ajlaya ypOKOB NpPaKTUYECKHX 3aHATUN 3aKIIOYaeTcs B
3aKpEIUICHUN U yTIyOJIEHWH TEOPETUYECKOTO MaTepHhaia M3JIOKEHHOTO Ha Jekmuu. Ha ocHoBe
OTIpOCa YYalluXcsl U MOBTOPEHUSI BOMPOCOB TEOPUU HA HECKOIBKUX YPOKAX YUUTEIh JOOWUBAETCS
TOTO, YTOOBI BCE Y4YallHeCcs YCBOWJIM OCHOBHBIE BOIIPOCHI TEOPUM HA YPOBHE MPOTPAMMHBIX
TpeboBanuii. 3mech ke ocymiecTBisiercss auddepeHnupoBaHHas paboTa C y4eTOM HHTEpeca
KOKJIOTO YYCHHKA, BBIPAOATHIBAIOTCS YMEHUS ¢ HABBIKA COCTaBJIEHUS OCHOBHBIX THIIOB
XUMHYECKUX YPaBHEHHH W PEIICHHs] TUIOBBIX XUMHUYECKHX 3amad. OOCyXmarTcs HECKOJIBKO
MaTeMaTHYeCKUX BapUaHTOB PEUICHHs ONMOPHBIX (KJIIOUEBHIX) 3a7a4, UX 0(OopMIICHHE.

Hcnone3yst TUAaKTHUECKUN MaTepral U JPYTrHe MmocoOus, TPOBOAUTCS CAMOCMOAMENbHAS
paboma obyuarowezo xapakmepa ¢ MOCIEAYIOMMUM 00CYXICHHUEM PE3yIbTATOB HAa 3TOM K€ yPOKeE,
BEJIETCsI UCTIPABJICHHUE OIINOOK.

23



Ypox — sauem. Ilpu mpoBeneHUHM 3adera, BOIPOCHI TEOPUU K 3a4eTy M INPAKTHUECKUE
3aJJaHUs M3BECTHBI y4YalleMycCsl 3apaHee He MEHee, 4YeM 3a TpU HEeJeNu 10 Hero. Yyamuecs
[OJy4YaloT HWHAWMBUAYaJIbHblE 3aJaHus IO TeMe. /[l NodydeHus IOJIOKUTEIBHOW OLCHKH,
ydameMycst HaJlo 3HaTh BONPOCH TEOPHH (3amMcaTh HYKHBIE (OPMYJIbI, TTOHUMATh HX CMBICI,
pacckasaTh O COICPKAHUH BOIIPOCA).

OCOOEHHOCTH OPTOINEAMYECKOTO PEKUMa INKOJIbI-MHTEpHATa ISl OOJIBHBIX CKOJHO30M
yYaIIUXCsl YYUTHIBAIOTCS B BHIOOpPE MPUEMOB 00y4eHHUsl Ha ypOKax: IPOBEJICHHE B TEUEHUE ypoKa
2-3 (GU3KYyIBTMUHYTOK, COOJIIOJICHHE pEeXHMMa KOHTPOJIS HaJ OCaHKOW Y4YeHHWKa mpu pabore 3a
Y4€OHBIM CTOJIOM.

B kauectBe MeToanueckoi 1 MHOOPMAITIOHHOHN MOAJIEPKKU HCIIONIB3YIOTCSI HHTEPAKTHBHBIC
HarJBIIHBIe TTocoOus, pecypchl MHTepHeTa, doHa mudpoBbix obpasoBaTenbHBIX pecypcoB (LIOP)
Llentpa noBbIIeHUS KBATH(UKATUN 1 HH)OPMAITMOHHO-METOAMYECKON paboThl I. MarHUTOropcka
U ILIKOJIBHOM MeNAaTEeKH.

CdopmupoBannbie y ydamuxcs 3YH u OYYH B pesynbrare oOyuenus xumuu B 10-11
KJIaccaxX TECHO CBS3aHbI CO CIEAYIOUMMH MPEIMETAMU

MaTeMaTHKA: CBs3b MEXAYy BEIMYMHAMU MacChl M YMCIOM MOJIEH BEIIECTBA, MEXIY
KOJINYECTBOM BEILIECTBA U TEIJIOBOW 3HEPTUEH, BBIICIUBILEHCS WM MOTJIOTUBIIECICS B PE3YJIbTATE
XUMHUYECKOTO B3aUMOJICHCTBHS, BHIPAXKAETCS MPAMOM MPOMOPIIMOHATBHON 3aBUCUMOCTBIO Y = K*X,
OOpatHasi TPOMOPIUOHAIBHOCTE Y=K/X BBIpa)kaeT CBs3b MEXKIy MAaccoil pacTBOpa H €ro
KOHIIEHTpaluel npu pa30aBlIeHUy WK yIapuBaHUH pacTBopa. Hambomnee yacto Ha ypokax XUMHUU
MIPOU3BOIATCS PACUETHI C UCIIOJIb30BAHUEM MOHSITUHN IIPOIEHT», KITPOIIOPIIUSY», KyPABHEHUEY.

uHpopmatuka u UKT: naBoiku ucnonb3oBanus L[[OPoB (BupTyanbHble TabopaTtopuu,
AEKTPOHHBIC YYCOHUKH, SHIUKIIONEINH, CIIPABOYHUKH), paboTel B VHTEepHETE MpHU CO3JaHHUH
Mpe3eHTalui 1 HanucaHus pedepaToB U HAYYHO-UCCIEI0BATEIBCKUX PadoT.

Omosiorusi: 3HaHUE OWOJIOTMYECKOM pOJM XUMHUYECKHMX JJIEMEHTOB (MUKpO- H
MakpO3JIEMEHTOB) M HX COCJAMHEHUH B pA3IUYHBIX OHOJOTHYECKHX  IpolieccaXx (TeHeTHKa,
MeTaboJIu3M | T.1.).

¢u3uka: 3HaHUE OOIMX OOBEKTOB HW3YYEHMs, TaKUX KaK BEIIECTBO, €ro CTPOCHHUE U
CBOMCTBAa Ha MHKPO- U MAaKpPOYPOBHSIX OpraHW3allud. 3HAHWA (PU3NUECKHX 3aKOHOB COXpPaHEHUS
(Macchl, 3apsia, SHEPTUU) U TMPUHIKIIA MUHHUMYMa MOTEHIIMAIBHON SHEPTUU UCHIOIB3YIOTCS IS
COCTABJICHHS MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH pPeaKIUii, TEPMOXUMUYECKUX YPABHEHHI.
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MECTO KYPCA XMMHUHU B YYHEBHOM IIJIAHE

B y4eOHOM 1utaHe Ha n3yueHne Xxumun B 11 ximacce oTBoanTCS 2 y4eOHBIX Yaca B HENEIIO);
Bcero 68 yueOHBIX 3aHATHH.

Pacnpenenenne BpeMeHHM MO TeMaM MPOTPaMMBbI JaHO OPUEHTHPOBOYHO. YUHUTENIb MOXKET
M3MEHSTh €r0 B IpeJenax rojloBoil CyMMbI yacoB. Pacrpesenenue yacoB o Temam 0a3upyercs Ha
ocHoBe aBTOpckoi mporpammbl H.H. T"apei( ABTOpcKas nporpamma: Xumus. Paboune nporpaMmmsl.
[IpeamerHas nmunus yue6HukoB I'. E. Pymsutuca, ®. I'. ®enpamana. 10 — 11 xmaccer / H. H. T'apa.
— 2-e u3., gon. — M. : [IpocBenienue, 2016.).

Takum oOpa3zom, B 11 kiacce mporpaMma paccuuTaHa Ha 68 4acoB, U3 pacueTa - 2 yuyeOHbIX
Yaca B HEJIENI0, U3 HUX: JUIA IPOBEACHUS KOHTPOJIBHBIX - 5 4acoB, MpakTHUecKuX padot - 10 gacos,
J1a00paTOPHBIX OIBITOB — 6.

Pabouast mporpamMma opreHTHpPOBaHa HA YUYCOHUK:
Pyoszumuc I'.E., @envoman @.I. Xumus. Ocnoevr oouieinr xumuu. 11 knacc. Mockea,
Ilpoceewenue, 2016 2.

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKH OBYUYAIOHIUXCSA HA
CTYIIEHU CPEJHEI'O (IIOJIHOI'O) OBPA3OBAHUA

B pe3ynbrate u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JOJIKEH

3namv/nonumams:

- GalICHellue XumuiyecKue NOHAMUA: BEIeCTBO, XUMUUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsA U MOJIEKYJISIpHAsi MacChl, MOH, AJUIOTPOMHUS, H30TOIbI, XUMUYECKasl CBA3b,
3JIEKTPOOTPHUIIATEIBHOCTh, BAJICHTHOCTh, CTEIIEHb OKHCIICHMS, MOJIb, MOJIApHAs Macca, MOJISPHbIN
00BEM, BEIIECTBA MOJEKYJSIPHOTO W HEMOJICKYJSIPHOTO CTPOCHHUS, PACTBOPBI, SJCKTPOIUT U
HE3JICKTPOJIUT, JICKTPOJIUTHYECKAS] JUCCOLUALMSA, OKUCIUTEIh U BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHUE, TEIIOBOM 3P(DEKT peakiuuu, CKOPOCTh XHUMHUUYECKOW pEeaKIuu, Karaius,
XHUMHYECKOE paBHOBECHUE, YIIIEPOIHBIN CKeJeT, (PyHKIMOHAbHAS TPYIIa, U30MEPHUs, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbI XUMUU. COXPAHEHUS MAacCChl BEUIECTB, IOCTOSHCTBA COCTAaBa,
MEPUOIUYECKUI 3aKOH;

- OCHOGHble meopuu XUMUU. XVMHUYECKOW CBSI3U, JJICKTPOIUTHYECKOW TUCCOLMAIUU,
CTPOEHHUSI OPTAaHMYECKUX COEANHEHUN;

- savicHellue 6euiecmea U Mamepuaivbl: OCHOBHbBIE METAJIJIbI U CIUIaBbl; CEpHAsi, COJIIHAS,
a30THasT U YKCyCHas KHCIOTBHI; IIENOYH, aMMHAK, MHUHEpaJIbHbIE YIOOpEHHs, METaH, STHUJIEH,
aneTuseH, OEH30J, 9TaHOJ, XHUpPBI, MbUIA, TJIOKO3a, caxapos3a, Kpaxmal, KieTdarka, OeJKH,
HCKYCCTBEHHbBIE U CUHTETUYECKHE BOJIOKHA, KAYyUyKH, IJIACTMACCHI;

ymembw:

- Ha3vleamb V3YUYCHHBbIE BEUIECTBA 10 «TPUBUAIBHON» WIM  MEXIYHApOJIHOM
HOMEHKJIaType;

- onpedenamsv. BAICHTHOCTb M CTENEHb OKUCJICHUS XHUMHUUYECKHX DSJIEMEHTOB, THII
XUMHYECKOM CBSI3M B COEAUHEHMSX, 3apsA]l HMOHA, XapakTep Cpeabl B BOJHBIX pPacTBOpPAX
HEOPraHUYECKUX COEJIMHEHHUM, OKHCIWUTEIb U BOCCTAHOBUTENb, IMPUHAJJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIACCaM OPTraHUYECKUX COEIMHEHHUI;

- Xapakmepu3oeamp: >JIEMEHTbl MaJbIX IEPUOJOB M0 HUX IOJOXKEHUIO B MEPUOIUYECKON
cucreme /.M. MenneneeBa; oOmmue XHMHYSCKHE CBOHMCTBAa METAJIOB, HEMETAJIOB, OCHOBHBIX
KJIaCCOB HEOPraHMYECKUX W OPraHUYEeCKUX COEIMHEHHWI; CTPOCHHME W XUMHUYECKHE CBOMCTBA
M3YUYEHHBIX OPTaHUYECKUX COCTMHCHUH;

- 00bACHAMb. 3aBUCHMOCTh CBOWCTB BEHIECTB OT HX COCTaBa W CTPOCHUS; MPUPOIY
XUMHUYECKOHN CBSI3M (MOHHOM, KOBAJECHTHOM, METAJUIMYECKON ), 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
PEaKIUU U MOJTOXKEHHSI XUMUIECKOTO PABHOBECHS OT Pa3IUYHBIX (PAKTOPOB:
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- 6bINOIHAMB XUMUYECKUH SKCIIEPHIMEHT 10 PacIiO3HABAHHUIO BAKHEHIINX HEOPTaHNYECKUX
Y OPraHUYECKUX BEIIECTB;

- npPo6oOumdp CaMOCTOSTEIBHBIA TMOUCK XMMHYECKOH HH(OPMAIMH C HCIOJIb30BAHHEM
Pa3NIUYHBIX UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JIaHHUM, KOMITBPIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WuTtepHeTa); NCIONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU U 00pabOTKK M Iepeadydl XMMUYeCKON
uH(pOpPMALIUY U €€ TIPEICTABICHUS B pa3IMYHbIX (hopMax;

UCnOIb3086amb NPUOOPEMEeHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmenbHOCmU U
NO6CEOHEBHOI HCUZHU OJIA:

- 00BSICHEHUSI XUMUYECKUX SBJICHUN, TPOUCXOISIINX B IPUPOAE, OBITY U Ha IPOU3BO/ICTBE;

- ONpeAereHUs BO3MOYKHOCTH IPOTEKAHUS XUMHUYECKUX IIPEBpAIIEHUN B pa3IMUHBIX
YCIIOBHSIX M OIICHKH UX MOCJIE/ICTBHIA;

- HKOJIOTUYECKU TPaMOTHOI'O TIOBEICHUS B OKpY Karollel cpejie;

- OLICHKHM BIUSHHS XHUMHUYECKOTO 3arpsS3HEHUS] OKPYKAIOLIECH Cpeabl Ha OpraHu3M YeJOBeKa
U JIpyrHe KUBbIC OPraHU3MbI;

- Oe3omacHOrO OOpamieHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEHIECTBAMH, JIA00OPATOPHBIM
000pyZI0BaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY M Ha TIPOU3BO/ICTBE;

- KPUTUYECKOM OLICHKH JOCTOBEPHOCTH XMMHUYECKOH HH(pOpMaluu, MOCTyHarolend u3
Pa3HBIX HCTOYHHUKOB.
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COAEPKXAHUE TEM YYEBHOTI'O KYPCA

Tema 1. BakHeiilme XUMHYeCKHEe MOHATHS H 3aKOHBI (8 YacoB)

Atom. Xumuueckuid s35ieMeHT. M3otornbl. [IpocThie U ClI0KHbBIE BEIIECTBA.

3aKOH COXpaHEHMs MacChl BEILECTB, 3aKOH COXPAHEHHUS W MPEBpAIICHUs SHEPTUU IpHU
XUMHYECKUX  PEAKLMSIX, 3aKOH TOCTOSIHCTBA cocTaBa. BemjectBa  MOJEKYJISApPHOrO U
HEMOJICKYJISIPHOT'O CTPOCHHS.

AToMHbIe opbOuTanu, S-, p-, d-, f-amekrponsr. OCOOEHHOCTH pa3sMEIIEHUs JIEKTPOHOB I10
OopOUTANIIM B aTOMAaxX MaJIbIX U OOJBIIMX MEPUOJO0B. DHEPreTUUYCCKHE YPOBHH, MOAypOBHU. CBS3b
MEePUOINYECKOTO 3aKOHA U TTEPUOJUYECKON CUCTEMbl XUMUUYECKUX DJIEMEHTOB C TEOPUEH CTPOCHUS
aroMoB. KOpOTKMii W AJIMHHBIA BapUaHThl TAOMUIBI XUMHUYECKUX 3JeMeHTOB. llonoxeHnue B
MEPUOJIMYECKON CUCTEeME XHMHUYECKUX JJIEMEHTOB BOJOpPOJA, JIAHTAHOUIOB, AKTUHOHUJIOB U
HCKYCCTBEHHO IMOJTYUYEHHBIX 3JIEMEHTOB.

BanenTtHOCTP ¥ BaJIeHTHBIE BO3MOKHOCTH aTomoB. [lepuonuueckoe HW3MEHEHHUE
BAJICHTHOCTH U pa3MEPOB aTOMOB.

Pacyernble 3agaum. Bprumcienwe wmaccel, oObeMa WM KOJMYECTBA BEIIECTBA 10
M3BECTHON Macce, 00beMy WM KOJWYECTBY BEIIECTBA OJAHOTO M3 BCTYNMHBIIMX B PEAKIUIO WIH
MOJIyYUBIIUXCS B PE3YJIbTATE PEAKLUU BEILECTB.

Tema 2. CTpoeHue BemecTBa (7 4acoB)

XuMmu4deckasi CBs3b. Buapl 1 MeXaHU3MbI 00pa30BaHUS XUMUYECKON CBs3U. MlOHHAs CBS3b.
Karnonst wu anumonsl. KoBanmeHnTHas HemossipHas CBs3b. KoBajeHTHash TOJSIpHAs —CBSI3b.
DNeKTpoOTpUlIaTeIbHOCTh. CTeneHb oOkuciaeHus. Metanueckas cCBsi3b. BomopoaHas CBA3b.
[IpocTpancTBEHHOE CTPOCHUE MOJIEKYJT HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB.

Tumbl KpUCTAUIMYECKUX PEHISTOK U CBOMCTBA BemiecTB. [I[puunHbBI MHOTOOOpa3us BEIIECTB:
M30MEpHs, TOMOJIOTHS, aJUIOTPOIIUSI, U30TOMHS.

JdeMmoHcTpanun. Mojenu HMOHHBIX, AaTOMHBIX, MOJEKYJISPHBIX U METaNIMYECKHX
KpUCTAUTNIECKUX pemeTok. D dext Tungans. Moxenn MOIEKys H30MEPOB, TOMOJIOTOB.

Pacuernble 3agaum. Bpluncnenue macchl (KOJIMYECTBa BeIECTBA, 0o0beMa) MPOAYKTa
peakuuu, €cld JUIsl €ro IOJYy4YeHUs JaH PacTBOP C ONPEIEICHHONM MacCOBOH JOJIEH MCXOIHOIO
BEUICCTBA.

Tema 3. Xumuyeckue peakuuu (7 4acoB)

Knaccudukanus XuMHUUeCKUX peakliiii B HEOPraHWUYECKOM U OpraHMYeCcKOi XUMUU.

CKOpOCTh peakluu, ee 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB. 3aKOH JEHCTBYIOLIMX Macc.
Oueprus aktuBanuu. Katanus u karanuzatopsl. O6paTuMocTh peakiuil. XUMUYECKOe paBHOBECHE.
CMmermienue paBHOBecusi IMOJ JeWcTBUEM pa3iuuHbIX  (akTopoB. Ilpunmun Jlelllarense.
[Ipon3BoICTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH pPEAaKIMM OT KOHILIEHTpPAllMU U TEeMIEepaTyphl.
Pa3no)xeHne nepokcuaa BOIOpoAa B IPUCYTCTBUU KaTann3aropa. OnpezneneHnue cpeasl pacTBopa ¢
MTOMOUIbI0 YHUBEPCAIBHOIO UHAUKATOPA.

JlaGopaTopusbie onbiThbl. [IpoBeneHue peakuuif MOHHOTO OOMEHa JUIsl XapaKTEPUCTHKU
CBOMCTB AJIEKTPOJIUTOB.

IIpakTnyeckasi padora. BiusHue pa3inyHbIX (PaKTOPOB Ha CKOPOCTh XMMHUYECKOMH
peaxkiuu.

PacuerHble 3anauyu. Brruncrnenue macchl (KOJIMYeCTBa BeELIECTBA, 00bEMa) MPOIYKTa
peakiuu, ecilii W3BECTHA Macca MCXOJHOTO BEIIEeCTBA, COJEPIKAIIEro OIpPENeICHHYIO TOJI0
[IPUMECEH.

Tema 4.PacTtBopsbl (7 4acoB)

Hucnepcupie cuctembl. McTuHHBIE pacTBOpbl. CHocoObl BBIpaXKEHUS KOHIEHTPALUHU
pacTBOpPOB: MaccoBasi JI0JIsI pPacTBOPEHHOTO BEIIECTBA, MOJIApHas KoHUeHTpauus. KommounHble
pacTBOpBI. 30111, TEIN.
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OnekTponauTnueckas auccouuanus. CuiabHbIe U cladble eKTPOTUThL. Kuciomuo-ocHogHbie
gzaumooeticmauss 8 pacmeopax. Cpelna BOIHBIX PACTBOPOB: KHCTasi, HEHUTpaibHas, MICIOYHAS.
Honnoe npouzsedenue 600vl. Bogopoanslii mokaszarens (PH) pactsopa.

T'uoponu3z opeanuueckux u HeOPeaHUUeCKUx coOeOUHeHU.

IIpakTnyeckas padora. [Ipurorosienue pacTBopa ¢ 3aJlaHHON MOJISIPHOW KOHLIEHTpAIIUEH

Tema S5.97exkTpoxumMmnyeckue peakuuu (5 4acos)

XUMHUYECKHE UCTOUHUKH TOKa. P cTaHIapTHBIX 3JEKTPOAHBIX MOTEHIIUATIOB. DJIEKTPOIHU3
pPacTBOPOB U PACIUIABOB. [loHamue o koppo3uu memanios. Cnocobwvl 3auumsl 0m KOPPO3UU.

Tema 6. MeTtaibl (12 yacoB)

[TomoskeHWe METaUIOB B MEPUOJUYECKONW CHCTEME XHUMHUYECKUX dyieMeHToB. OOmue
CBOMCTBa META/UIOB. OJICKTPOXMMHUUYECKHH psAl HampsokeHUH MeramuioB. OOIMe CcrocoOs
MOJTyYEHHUsI METAJUIOB.

O0630p MeTayIoB TJIaBHBIX MOATpymn (A-TpyIin) MEpUOAUYECKON CHCTEMBl XUMHYECKHX
3JIEMEHTOB.

O630p MeramioB rnaBHbIX noarpymnn (b-rpynm) nmepuogudeckoil CHCTEMBI XUMHUYECKHX
AIIEMEHTOB (MeJib, LIUHK, MUMAH, XPOM, Jcele30, HUKelb, NIAMUHA).

CrnaBbl METaJIOB.

OKcuabl U THAPOKCHUIBI METAJIJIOB.

JemoncTpanuu. O3HakoMJeHHME C oOpasllaMd METauIOB M HUX  COCIUHEHUH.
B3aunmopeiicTBrE MIENOYHBIX U LIETOYHO3EMENIBHBIX METAIUIOB C BOJOM. B3aumoneiictBue meau ¢
KHCIIOPOJIOM U cepoit. DnekTponu3 pactBopa xynopuaa meau (11). OnbITel O KOPPO3UK METAIUIOB U
3alUTe OT HEe.

JlabopaTopHusble onbIThbl.B3aumosneiicTBue LMHKA W JKele3a C pPacTBOpaMU KHUCIOT H
ienoveid. 3HaKOMCTBO ¢ 00pa3IaMy METaJUIOB U UX pyAaMu (paboTa ¢ KOJUIEKIIHUAMH ).

PacuerHble 3agauu.PacueTsl 10 XMMHYECKUM ypaBHEHUSM, CBSI3aHHBIE C MacCOBOH Jloyiei
BBIXO0/Ia TPOJIyKTA PEAKIIUH OT TEOPETUUECKHA BO3MOKHOTO

IIpakTnyeckas padora. Pemenue 3xcnepuMeHTANIbHBIX 32124 10 TeMe «MeTasn).

Tema 7. Hemerasibl (10 yacoB)

O630p cBoiicTB HeMmeTaioB. OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIE CBOMCTBA THUIHUYHBIX
HemeTaioB. OKCHIbI HEMETAJUIOB U KUCIOPOI0COAEpKaIe KUCIOThH. BogopoaHble coeTMHEeHNs
HEMETaJJIOB.

JNemoncTpanuu.O6pasipl  HemetayuioB.  OOpa3umbl  OKCHJOB ~ HEMETAUIOB U
KHCJIOPOICOIEpKAIINX KHCIIOT. ['openne cepsl, pocdopa, xkene3a, MarHus B KUCIOPOJIE.

JlaGopaTopHble onbITBI. 3HAKOMCTBO € O0pa3laMH HEMETAIJIOB M HMX IPHUPOIHBIMU
coeuHEeHUsIMH (paboTa ¢ KouleKuMsiMK). Pacrio3HaBaHMe XJIOpUJIOB, CyIb(aToB, KapOOHATOB.

['eneTnueckas cBS3b HEOPraHUYECKUX U OPIraHUYECKUX BEIIECTB.

IIpakTnyeckas padora. Pemenne 3xcnepuMeHTAIBHBIX 32/1a4 10 TeMe « HemeTasby.

Tema 8. Xumus " Ku3Hb. (54.)

XuMUs B INPOMBIIUIEHHOCTU. [IpUHIMIBI XMMHUYECKOrO IPOM3BOACTBA. XHMHUKO-
TEXHOJOTUYECKHE MTPUHIHUINBI MPOMBIIIJIEHHOTO MOJyYeHUs MeTaioB. [Ipom3BOACTBO YyryHa.
[IpousBoacTBO cranu.

Xumust B ObITY. XUMHAYECKAs MPOMBIIIJIEHHOCTh U OKPY KaIoIas cpea.

I[IpakTukym 7 4). PemnieHue sKClepUMEHTAJIbHBIX 33Jad IO HEOPraHMYECKOH XHMUU;

pemICHUC OJKCIICPUMCHTAJIBHBIX 3ada4d 110 OpF&HH‘-ICCKOfI XUMHHU; PCHICHUC MPAKTUYCCKUX
PaCUYCTHBIX 3aJa4; IMOJIYyUYCHHUC, CO6I/IpaHI/Ie " paClio3HaBaHUEC ra30B.
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TEMATHYECKOE INTAHUPOBAHHE

Ne HaumenoBanue pasnenoB u | YueOnsie | Kontponbabie IIpakTHueckas 4acTb
paznena TeM Yachl palboThI 1a0opaTOpHBIE | MPAKTHYECKUE
U TeEM OTIBITHI paboThI

1. Baxkuneiimue xumuueckue 8 1 - -
TIOHSITHSI M 3aKOHBI

2. CtpoeHue BeniecTra 7 1 - -

3. XHUMHUYECKUE PEAKLIMU 7 - 2

4, PactBophI 7 - 1 1

5. DIEKTPOXUMHUYECKHE 5 1
peakuuu

6. MeTaisl 12 1 1 1

1. Hewmeramibl 10 1 2 -

8. XUMHUS U )KU3HD 5 - - -

9. [TpakTrKyM,00001eHIE 7 1 - 5
Hroro: 68 6 6 8
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Kpurepun 1 HOpMbI OLIEHKH 3HAHUN M YMEHH I 00yYaOIINXCS

KoHTposb pe3ynbTaToB 00y4eHUs SBISETCS OJHOW M3 BAKHEUIIMX KOMIIOHEHTOB Ipoliecca
oOyuenust xumuu. B nporiecce 00ydeHus: JOMKHBI ObITh YCTaHOBIJIEHBI YETKHE B3aUMOCBS3H MEXKIY
HNOHATHSAMHU, (GOPMUPYEMBIMH y ydammxcs. VMEeHHO TakuM o00pa3oM y HHX CO3/aeTcs
onpezeneHHas cucreMa 3HaHuWid. Kakmas HoOBas TeMa paccMaTpuBaeTcs JIMIIb MOCIE TOro, Kak
YUMTEIb MPOBEAET KOHTPOJIb OLEHUBAHUS YPOBHS YCBOCHUS IOJTYYEHHBIX 3HAHUH U1 BOCIIPUATHUSA
HOBOI'O MarepHasia. BhIlogHeHne Kakux-ITu00 yHnpaKHEHH MO HOBOHM TeMe crnocoOCTBYeT Oolee
HOJHOMY, OCO3HAaHHOMY YCBOCHHUIO MaTepualia, CO3/1aeT yCIOBUs Ui (POPMHUPOBAHUS Y YHAIIUXCS
CUCTEMbI XUMUYECKUX TMOHSATHH, TOTMYECKU CBSI3aHHBIX JIPYT C APYTOM.

KOHTpOJIb 3HAHUH ydamuxcda OOJDKCH IMPOBOAUTHCA YUUTCICEM CUCTCMATH4YCCKU. BI/IIIBI
KOHTPOJIE MOTYT OBbITh MPOIKCAHbI B TOJIOBOM TEMAaTHYECKOM IUIAHUPOBAHUH, a TaK)Ke B IJIaHE U
KOHCIIEKTe ypoka. OpUEHTUPOM Ui YUHUTENs XUMHUH JOJDKHBI OBITh MMEIOLIMECS B MpPOTrpaMMax
pyOpuku «JlocTrkeHne MpeIMETHBIX, METAIPEAMETHBIX U IMYHOCTHBIX PE3YJIbTATOBY.

Knaccndukanym BUAOB KOHTPOJIS PE3YIALTATOB OOYUECHUSI XUMUHU
1. Tlo mecTty B yueOHOM IIpo1iecce

BBoaHBIN AKTyanusanus OnopHbIX IIpenBapuTEABHBIA KOHTPOJIL OCYIISCTBISIOT JIIs
KOHTPOJb WM OCTATOYHBIX 3HAHUN 110 | JIMAarHOCTUKH
TEME HCXOAHOI'0 YPOBHS 3HAHUM M YMEHUM
IIIKOJILHUKOB, IIO3TOMY ITPHUMEHSIETCS B HavaJie
y4eOHOIo rojia, mepea M3y4eHueM HOBOTO
paszziena Uil TEMBI
Texymmi KoHTpoJIb YCBOCHHS [IpoBoHTCS yUuTEJIeM Ha IPOTSKEHUN BCETO
KOHTPOJb yueOHOro Marepraa B X0Ji€ | Y4eOHOro 3aHsITHs C LIEJIbI0 OTCICKUBAHUS
IMO3HABATEIBHOI0 IpoIlecca | KaYecTBa YCBOCHHS XUMHUUYECKHUX 3HAHUNA B
YMEHHI, pPACCMOTPEHHBLIX Ha YPOKE
Tematuueckuii | Mrorosas nmposepka mo TeMe| IIpoBoaAMTCS MOCIE M3YYEHHS KAKOr0-JI1M00
KOHTPOJb y4eOHOro Marepuaia KPYIIHOTO pa3jielia Kypca, Kak IIpaBUJIO, B KOHIIE
YETBEPTH, ITOAYTOINs, TPMMECTPA, Y4eOHOIro rojia
Htorosslit Bua KOHTpOIsS YCBOSHUS [IpoBoauTcsa B hOpME UTOTOBOM KOHTPOILHOM
KOHTPOJb y4eOHOro MaTeprasa 3a BeCh| padoThl/KOHTPOJILHOrO TecTa MM B hopme I TA
Kypc 00y4YeHus mwm EI'D

1. Ilo dopmMe mpoBeaeHHs.
e nmBUIyaILHEIN.
* OpoHTATBLHBIN (MACCOBLII).
2. Ilo criocoOy opraHu3alium.
* YCTHBIIL.
¢ [TnceMeHHBII.
e[ IpaKTHYECKUA.

OueHuBanmne yCTHOIO OTBETA
NuauBuayanbHblii KOHTPOJIb PE3YyJIbTaTOB MOXET IMPOBOAUTHCS HA ypOKe Kak B (opme

KpaTKoro ompoca ¢ Mecta ((QpoHTanbHas KOHTpoJupyomas Oecena),

TaK MU B BHUIAC

00cTOATEJLHOI NMPOBEPKHM 3HAHUI M yMeHMil y J0CKHM. DTOT BUJ onpoca (MHIAWBUIYaIbHbIN)
MO>KHO IIPOBOJIUTH HA dTalax akTyaJln3alluy 3HAHUHM, U3y4YE€HUsI HOBOTO MaTepHaia, 3aKpeIuIeHus 1
COBEpIICHCTBOBaHMs 3HAHUII M MPOBEPKU YCBOEHHUS HOBOro Marepuasia. Bompocel yuurens ass
KpaTKOro Orpoca JO0JKHBI ObITh JTAKOHHUYHBI, CHOPMYIMPOBAHbl B MOHATHBIX YYEHUKY TEPMHHAX U
TpeOoBaTh KpaTkoro orBera. Jlis HSKOHOMHUM BpPEMEHHM MOXHO UCHOJIb30BaTh KAPTOUKU C
BOIPOCaMM, Ha KOTOPBIE YUEHUKU TOTOBSITCA OTBETUTH Y JOCKH.

Bo Bpems orBera yuaiierocss i JTOCTHKEHMSI YCTOMYMBOTO BHUMAaHMS Kjacca IOJIE3HO
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IIPEyCMOTPETh MOCIEAYIONIEE 3a OTBETOM PELEH3UPOBAHUE CO CTOPOHBI APYTUX YYalllUXcsd,
UCIIpaBJICHHE JOMYIICHHBIX OIINOOK, TOMOTHEHHUE.

ITpu nmpoBeneHny onpoca IOIyCKaeTCs 3a1aBaTh ydaluleMycsi HaBOJAIIME BOIPOCHI 1JIs TOTO,
9TOOBI MOMOYb €My C(HOPMYJIHPOBATH CBOM MBICIHM. MOTYT OBITh M JIONIOJHHUTEIBHBIE BOMPOCHI,
€CIIM OHU HEO0OXOIMMBI AJIs IPEJICTOAIIEr0 U3yUeHUs: HOBOTO MaTepuaia. Bo Bpems ycTHOro orsera
YYAILIETrocsl YYUTENb HWMEET BO3MOJKHOCTH 3a/aTh JOIOJIHUTENBHBIM BOIPOC IUArHOCTHUYECKOTO
XapakTepa, KOTOPbIN IIOMOKET BBIABUTH COCTOSIHAE 3HAHUI U YMEHUI OTBEYAIOILIETO.

[TpoBeneHre yCTHOTO WHAMBUAYAIBHOTO KOHTPOJNS TpeOyeT OT Y4HTeNs COOPAaHHOCTUH H
BHUMaHUs, TaK Kak HE0OX0 MO 3a 5-10 MUHYT BBISIBUTh 3HAHUS YUallMXCs B KJIacce.

Yuurens 00s513aH IPOKOMMEHTHPOBATh OTBET YUCHUKA, YKa3aB HA OUIMOKU 1 OTMETHB
yZa4yHble CTOPOHBI. JIF000i OTBET 10JKEH OBITh 3aMEUEH YUUTEIEM U OObEKTUBHO UM OLIEHEH.
Heo0s13aTenpHO CTaBUTh OTMETKY 32 KaXKIbli HENOJIHBIN 0TBET. ECliM y4eHUK HEOHOKPATHO
JOIOJIHSIT OTBETHI JPYTUX OJHOKJIACCHUKOB, TO MOXKHO ITOCTaBUTh €My OOIYI0 OTMETKY 32 YPOK.

Otmertka «5»:

- JIaH IIOJIHBIY U NPABUJIbHBIN OTBET HA OCHOBAaHUM U3Y4YEHHBIX TCOPUH,

- MaTepuall U3JI0KEH B OIPEIEIIEHHON JTIOTMYECKOM MT0CIIe10BaTEIbHOCTH, JINTEPATyPHBIM
S3BIKOM,

- OTBET CaMOCTOSITEJIbHBIN

- BO3MOYKHA OJIHA HECYIIECTBEHHAs OLIMOKA.

Otmertka «4»:

- JIaH IOJIHBIN U NPaBUJIBHBIN OTBET HA OCHOBAaHUU U3YYEHHBIX TEOPHH,

- MaTepuall U3JI0KEH B ONPEEIIEHHON II0CIIe10BaTENbHOCTH,

- OTBET CaMOCTOATEIIbHBIN

- JIOTyIIEHBI 2-3 HECYIIECTBEHHBIC ONIMOKH, NCTIPABICHHBIE IO TPEOOBAHHIO
YUUTEIS, WIN AaH HEMOJIHBIA U HEYETKUM OTBET.

Otmertka «3»:

- JIaH TIOJIHBIM OTBET, HO IIPU 3TOM JOIYIIEHA CYIECTBEHHAs OIMOKA WM OTBET
HETIOJHBIN, TOCTPOEH HECBA3HO.

Otmerka «2»:

- OTBET OOHAPYKUBAET HETOHUMAaHUE OCHOBHOI'O COJIEPKaHMsI y4eOHOTO

MaTepuaia,

- JIOTYIIIEHBI CYIIECTBEHHbIE OLUIMOKH, KOTOPbIE YUAIlIUHCS HE MOKET UCTIPaBUTh
IIPY HABOJAILIUX BONPOCAX YUUTEIIS.

OrMmerka «1»:

- OTCYTCTBHE OTBETA.

@poHTaNTbHAA KOHTpoJHMpYylomasi 0Oeceqa OOBIYHO JOCTaTOYHO KpaTKOBpEMEHHaA.
Bomnpockl, kak U BO BCsAKO# Apyroi Geceze, TpeOyrOT KpaTKOro OTBETa, MOITOMY 3a OJUH Takou
OTBET YYEHHKY CTaBUTh OLIEHKY Henb3s. Hy)kHO 3apaHee HaMETUTh T€X YUYEHUKOB, OTBET KOTOPBIX
BO BpeMs Oecesibl XOTAT OLIEHUTD, U 331aBaTh UM II€JICHANPABICHHO 3allJIJaHiPOBaHHbIE /ISl Oece bl
Bonpockl. OHAaKoO He clieAyeT 3a7aBaTh MOJAPSA BOIPOCH OAHOMY U TOMY e Y4eHUKY. Paborarh
JOJDKEH Bech Kiacc. PpoHTanbHas Oecella MOXKET COYeTaThCsl C YCTHBIM Y4YETOM 3HaHUM, KOTraa
HECKOJIbKO yUaIIUXCs TOTOBATCS K OTBETY y TOCKH. CII0)KHOCTH pabOThI 3aKJII0UAETCS B TOM, YTOOBI
HE YIyCKaTh U3 TOJIsI 3peHHUs KJ1acc, yYacTBYIOIIMI B Oece/ie, U yUaluxcsl, OTBEYAIOIINX Y TOCKH.

3aueT - 3TO METOJl YCTHOIO KOHTPOJISI, KOTJa YYEHHKaM IpPEJOCTaBIIsIeTCS BO3MOXKHOCTh
Oosee IUTETHHO M OOCTOSATENBHO OTBETUTh Ha Bompoc. OOBIYHO 3a4eT Ha3HA4aeTcsl BO
BHEYpPOUHOE BpeMs; KJIacC MPHU 3TOM pas3fesisieTcsl Ha JABE WM TPU IPYMIbl, KOTOPbIE IPUXOJAT HA
3a4eT Mo odvepenu B pasHoe BpeMms. O NMpOBEIACHMH 3aueTa YUYMTENb COOOLIAeT 3apaHee, 4TOObI
y4alecs: MOTJIM K HEMY HOJATOTOBUTHCS. J[J11 TOATOTOBKH K 3a4€Ty YUUTENb COCTAaBIISET BOMPOCHI,
a Tak)ke IMpPUMEpHBIE 3a/1a4M, PEKOMEHIYET JINTEPATYPY, NPEABAPUTENBHO ITPOBEPUB, UMEETCA JIU
OHa B IIKOJBbHOM OHOMoTeke. CpoKH MpPOBEACHUS 3aueTa JOJKHBI ObITh M3BECTHBI 3aMECTUTEIIO
IUPEKTOpa MO y4yeOHO-BOCIUTATENbHOW paboTe, YTOObI MOXHO OBUIO DPErylIMpoBaTh HarpysKy
yYaIUXCA.
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Knaccuueckuii 3ader mpeaycMaTpUBaeT BBISIBICHHE YPOBHSI 3HAHHWM, YMEHMM U HaBBIKOB
yJammxcs Bo BpeMst Oecenbl yueHnka ¢ yunteneMm. OH JaeT MOJIHOE M TOYHOE MpEACTaBICHHE 00
ypoBHE OOYYEHHOCTH KaKJIOrO YYEHHKa, OJIHAKO OTHUMAaeT MHOTO0 BpPEMEHH, YTO BeleT K
MEePErpyKEHHOCTH KaK YUUTENsl, TaK U YUCHHUKA.

OueHuBaHMe MUCHbMEHHOMN PadoOTHI
[TuceMeHHBIE pa0OTHI  MOAPA3ACISAIOT HA TEKyme (IIPOBEPOYHBIE) M HUTOTOBBIE
(KOHTpOJIBHBIE) PaOOTHI; IO BPEMEHU OHU MOTYT 3aHUMAaTh BECh YPOK HJIM €0 YacTb.
K ™MeromaM THUCHPMEHHON TIPOBEPKH pE3yJIbTATOB OOYYCHUS OTHOCSTCS THCHMEHHAs
KOHTpOJIbHAsE pabotra Ha 45 MuH, mMpoBepouyHbie padoThl Ha 10-15 MuH (HampuMmep, pelieHue
pacyeTHBIX 3ajJay), MUCbMEHHBIE JOMAIHUE 3aJlaHus, MHUCbMEHHBIA y4YeT 3HaHUM OTIEIbHBIX
yYaIlMXxcs 0 KapToyKaM, XUMHUUECKHEe AUKTAHTBI, 3aJaHHsI TECTOBOTO THUIIA U T.I1.
[ToaroroBka ywanmmxcsi K KOHTPOJILHOW paboTe walle BCEero OCYIIECTBISETCS Ha
o0oO0maromux ypokax. O mpoBeeHUU KOHTPOJIBHON pabOThl yUalIMXcs MPeaynpexaaoT 3apaHee,
YTOOBI OHU MOTJIH MIOJTOTOBUTHCSI.
CopepxaHue KOHTPOJIbHOM pabOThl OXBAaThIBACT BeCh HauOoJiee BaXKHBI MarepHual
KOHTPOJINPYEMOU TeMbl. B Takol 0OJbIIION KOHTPOJILHOU paboTe 3aqaHusl JIOJDKHBI ObITh €IUHBIMU
JUIS yYalIuxcs BCeX YpOBHEH pa3BUTHs. B KOHTpOJbHYIO pabOTy peKOMEHAyeTcsl BKIIOYaThb
pazHooOpa3Hble 3amaHus: 0000IalIIKUe BOMPOCH, KAaY€CTBEHHBIE W PACUETHBIE XUMHUYECKUE
3a/aud, [EMOYKH TNpEeBpallleHui, TeCTOBble, Trpaduueckue 3aaanus u T.1. HeoOxomumo
WCIIONb30BaTh HAWOOJbBIIEE YHUCIO BApUAHTOB. TeTpaau JUisi KOHTPOJIBHBIX pPa0OT SIBISFOTCS
JOKYMEHTOM, KOTOPBI MOXET OBITh MPOBEPEH aAMHHHUCTPALMEH IIKOJBI U MHCIIEKTOPOM OT/Aesa
o0pa3oBaHUs, MOITOMY TETPAaU Jisi KOHTPOJBHBIX pabOT JODKHBI XPAHUTHCS B XHMHYECKOM
KaOuHeTe B TEUEHUH Y4eOHOTro roja.
YuuTeno WHOTAA JOBOJBHO TPYIHO ONPEICIIUTh CTEIECHb CIOXKHOCTH TOM00paHHBIX
3aaHuil. MeTOMUCTBl COBETYIOT BOCIOJIB30BATHCS ClENyIOmUM MpuemMoM. HeoOxoaumo camomy
BBITIOJTHHUTH 3Ty paboTy, a M3PacX0JOBAaHHOE BpeMs /I YICHUKOB 8-9-X KIIaCCOB HAJI0 YBEJIINYHTH B
5 pa3, a Ans cTapluX KJIAaccoB - B 3 paza. MOXXHO B X0Jie MPEABAPUTEIBHON CaMOCTOSTENBHOM
paboThl MPEUIOKUTh HECKOJbKO THIHYHBIX 3aJlaHWd W TMPOAHAIM3UPOBATH CTENEHb HX
BBITIOJIHEHUS.
[Ipn olleHMBaHMM OTBETA YYaIIerocss HEOOXOJUMO YUHUTHIBATH KAaueCTBO BBIMOTHEHUS
paboTsl no 3aganusiM. KoHTponpHas paboTa OleHUBAETCS B IIEIOM.
OT1merka «5»:
*  JIaH NOJTHBINA OTBET Ha OCHOBE M3YUYEHHBIX TEOPUI, BO3MOXKHA HECYIIIECTBEHHASI OIINOKA.
OtrMmeTka «4»:
® JIONyCTHMa HEKOTOPasi HETIOJIHOTA OTBETA, MOXKET OBITh HE OoJIee IBYX
HECYIIECTBEHHBIX OIIUOOK.

OtrMmeTka «3»:

* paboTa BBIIOJHEHA HEMOJIHO (HO HE MEHEee UYeM Ha TPETh), UMEIOTCs He OoJiee OHOM
CYILECTBEHHOH OIIMOKHU U 2-3 HECYIIECTBEHHBIE.

OtrmeTka «2»:

* paboTa BBIMOJHEHA MEHBIIIE YEM Ha TPETh,

*  UMeeTcs HECKOIBKO CYIIECTBEHHBIX OIIMOOK.

Or1merka «1»:

*  paboTa HE BBIIOJTHEHA.

Bo3mokHa crienmyromasi cucteMa OIICHHBAHUS KOHTPOJIBHOM pabOThl MO MATHOATUIBHOMN
CUCTEME:

IIpU BBIOJTHEHUH YueHHKOM OT 96 no 100% paboTsl cTaBUTH OLIEHKY «5»; oT 76 10 95%
paboThl - «4»; ot 50 10 75% - «3»; oT 20 10 50% - «2». [Ipy MOTHOM OTCYTCTBMU MPABUIBHBIX
OTBETOB WJIM BBITIOJTHEHUH paboThl MeHee ueM Ha 20% cTaBuUTCS OIleHKa « 1».

[Ipu olleHKE BBHIMOTHEHUSI TMHCHMEHHOW KOHTPOJIBHOM pPabOTHl HEOOXOIUMO YUYUTHIBATH
TpeOoBaHUsI €AUHOTO OphOrpaprUecKoro pexxuma.

Bce pabotbl 00s3aTeNbHO OMKHBI OBITH MPOBEPEHBI K CIEAYIONIIEMY YPOKY, TIPHU 3TOM
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yUUTENb JOJDKEH COONIofaTh TONHYH0 OOBEKTUBHOCTb. (OOs3aTeleH aHaliu3 pe3yJbTaToB
MUCbMEHHOM paboThl U paboTa HaJ THNUYHBIMU omrOKamu. OOBSBIEHHE OLICHOK U aHaiIu3 padoT
TpeOYIOT OT YUUTEJIsl COOTBETCTBYIOIIETO ME€AArOrMueckoro TakTa.

OrneHnBaHME TECTOBBIX PabOT

Tectrl, cocrosiiue U3 MATH BONPOCOB MOXKHO HCIIOJIB30BaTh IOCJIE H3YyYEHMs KaxJ0ro
Matepuana (ypoka). Tect u3z 10—15 BonpocoB ncnosnp3yercst 11l HEPUOIMIYECKOro KoHTposisa. Tecrt
n3 20—30 BonpocoB HEOOXOIMMO HCII0JIB30BATh ISl UTOTOBOTO KOHTPOJISL.

[Ipu ouleHMBAHMU HMCIOJB3YETCS CIEAYIOIIAs IKaja: Uil TECTa U3 ISTH BOIPOCOB * HET
OLIMOOK — OIIEHKA «5»; * 0JJHA OIIMOKA - OLIEHKA «4»; * 1B€ OLIMOKM — OLEHKA «3»; * TPU OLIMOKU
— OLIEHKA «2».

Ecnu ouenka BeicTaBisiercs B (GopMe 3aueT/He3adeT, TO 3a4eT CTABUTCA NPHU BBIIOJIHEHUU
70% 3anmanuii. Takass ¢opma OLEHKH HCIOJB3YEeTCs, €CIIM TECT COACPKUT YNPaKHEHUS Ha
pacrio3HaBanue. Ecinu TecT oueHMBaeTcs Mo NATHOAUIBHONW CHCTEME, TO CTaHIapTHbIE KPUTEPUU
orteHOK TakoBbI: 91-100% - orenka «5»; 81-90% - onenka «4»; 80-70% - onenka «3»; umxke 70% -
OLICHKA «2».

Ouenka yMeHUI peliaTh pacyeTHbIE 3a1a4H
OTMeTKa «5»:

. B JIOTHYECKOM PACCYKICHUH M PEIICHUH HET OMHOOK,

Otmerka «4»:

. B JIOTUYECKOM PACCY’KJICHUU U PEIICHUU HET CYIIECTBEHHBIX OIINOOK,
. JIOIyIIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OMINOOK

Otmerka «3»:

. B JIOTHUECKOM PACCYXICHUU HET CYIIECTBEHHBIX OIIUOOK.

. JIOITyCKAETCs CYIISCTBECHHAS OIMOKA B MATEMAaTHYECKUX pacyeTax.
OtmeTka «2»:

. HMMEIOTCSI CYIIECTBEHHBIC OIIMOKH B JIOTHYECKOM PACCYXKICHUH U PEIICHUH.
Otmerka «1»:

. OTCYTCTBHE OTBETA HA 3aJlaHUE.

OneHka 3kcnepuMeHTAIbHBIX YMEeHHUH (B mpouecce BbINOJIHEHUS] IPAKTHYECKUX
PadoT MO HHCTPYKIUH)

IIpakTuyeckue pabOThl MO XMMHUH BBINOJHSIOTCS B TETPAAIX A MPAKTUYECKUX PabOoT.
[Ipu oneHnBaHMM OTYETA MO BHIMOJIHEHUIO NMPAKTUYECKON paboThl 0c000€ BHUMAaHUE ylElsIeTcs
Ka4yeCTBY U MOJIHOTE CAMOCTOSATENBHBIX BHIBOJIOB YUEHHKA.

KonuuecTtBo nmpakTuyeckux padoT onpeaesneHo B IporpamMmme.

B Teuenue yueOHOro rosa TeTpaam A MPaKTUYECKUX paboT XPaHUTCS B HIKOJIE.

OTmeTka «5»:

. OKCIIEpUMEHT BBINOJIHEH MOJHOCTBbIO. CrenaHbl NpaBWIbHBIE HAOMIOAECHUS U
BBIBOJIBI,

. HKCMEPUMEHT OCYIIECTBJIEH MO IIJIaHy, C YU€TOM TEXHUKH 0€30MacHOCTH U
IpaBUJI padOTHI € BElIeCTBaMU U MprOopamu,

. IPOSIBICHBl  OPraHU3allMOHHO-TPYAOBbIE  yMEHHUS  (IIOIJEPKUBAECTCA
YHCTOTAa PabOYero MecTa, MOPsIOK Ha CTOJIE, SKOHOMHO HCIOJIB3YHOTCS
PEaKTUBBI).

. Jomyiensl He 6osee AByX HECYLIECTBEHHBIX OMIMOOK Mpu odopmMiieHHH
paloTHI.

OTMmeTka «4»:

* pabora BBINOJHEHA, ClENaHbl MPAaBUIbHbIE HAOMIOJACHUS U BBIBOJBIL:
9KCHEPUMEHT BBITIONIHEH HETONHO WIIM HaOIIOAAI0TCs HECYIICCTBEHHBIC
omOKky B paboTe ¢ BeliecTBaMH U MPHOOpaMH.

OTmeTka «3»:
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* OTBET HEMOJHBIM, paboTa BBHINOJIHEHA MPaBWJIBHO HE MEHee, YeM
HAIlOJIOBHHY, JIOIyIlIEHa CYIIECTBEHHAs OIIMOKa (B XOJ€ IKCIIEPHUMEHTA, B
00bsicHeHHH, B oopmiieHnn pabotsl, 1o Th mpu pabote ¢ BemecTBaMu u
npubopamu), KOTOPYIO YYallluiCsl UCIPABISAET 10 TPEOOBAHUIO YUUTEIS.
Jomyckaercst obpopmiieHne padoTsl 6€3 3anicH ypaBHEHUI peakiuii.

*  DKCIEPUMEHT MOJIHOCTHIO BBINOJIHEH B COOTBETCTBHU C MHCTPYKIMAMHU H
MpaBUJIaMH TEXHUKH 0€30MacHOCTH, HO paboTa He oopMIIeHA.

OT1merTka «2»:
* BEINOIHEHO MEHEEe TIOJIOBHHBI paOOTHI;
* JOmyIIeHbI JBe WK 0oJiee CyIIeCTBEHHbIE OIIUOKH B XO/I€ IKCIIEPUMEHTA,
B 00BsicHeHUH, B opopmiieHnn padotel, mo Th mpu pabote ¢ BemecTBamMu
U IpubopaMu), KOTOPbIE yJaluiics HE MOXKET UCIPABUTH.
Otrmerka «1»:
* paboTa He BBIIOJIHEHA,
* TIOJIHO€ OTCYTCTBHUE DKCIEPUMEHTAIbHBIX YMEHUH.

OtpaboTka NpPaKTUYECKUX pPAOOT HE MperycMaTpuBaeTcs NpU OTCYTCTBUU
y4Jalerocs Ha MPakTUYECKOW paboTe, MPU BBHIMOTHEHUH YKAa3aHHBIX PabOT Ha OTMETKH
«1» u «2».

B HCKIIOYMTENBHBIX CIOy4yasX MPU OTCYTCTBHU YYAIIErOCs IO YBaXKUTEIHHBIM
MPUYUHAM YYHUTEIh MOXET NPEJOCTaBUTh BO3MOXKHOCTH BBIMOJIHUTH MPAKTHUYECKYIO
pabory.

Ouenka yMeHHil pemiaTh 3KCIIEPMMEHTAJIbHbIE 32JaUH

HpI/I OLCHKC 3TOro yMCHUs CICAYCT YUUTBIBATH Ha6.HIOZ[€HI/I$I YUUTCIIA U MPCABABIISICMBIC

y4alumMcst pe3yJIbTaThl BHITIOJHEHHS OMBITOB.
O1MmeTKa «5»:
. [Tnan pemeHus 3aa4u COCTaBJICH MMPABUIILHO,
. OCYIIECTBJICH MTOI00p XUMUYECKHX PEaKTUBOB H 000pYI0BaHUS,
. HKCIEPUMEHT BBITIOIHEH MOJHOCTHIO,
*  JIaHO IIOJIHOE OOBSICHEHHE H CJI€JIaHbI BEIBOJIBI.
OTMeTka «4»:
®  [UIaH PELIEHHs COCTABIIEH MPABUIIBHO,
° OCYIIECTBJICH MOI00P XUMHUYECKUX PEaKTUBOB U 000pyI0BaHUS,
®  DKCIEPUMEHT BBIOJHEH ITOJIHOCTHIO,

° JIOMTYIIIEHO HE 00Jiee NBYX HECYIIECTBEHHBIX OMHUOOK (B OOBSICHEHUH U BHIBOJIAX ).

OTMeTKa «3»:
) IIJIaH PEeUIEHUs! COCTABIIEH NTPaBUIIBHO,
° OCYIIECTBJICH MOI00p XUMUYECKUX PEaKTUBOB M 000PYAOBaHUS,

L4 OKCIICPUMCHT BBLIIIOJIHEH HC MCHEC, YC€M HAIIOJIOBUHY, AONYIICHA CYHICCTBCHHAA

OoImurOKa B OOBICHESHHUH U BEIBOJIAX,
®  OSKCHEPUMEHT BBIMIOJIHEH MOJIHOCTHIO, OTUET HE COCTABIICH

L4 AOIYIICHBI HAPYHICHUA  TCXHUKH 6C3OHaCHOCTI/I, OKCIICPUMCHT  BBIINIOJIHCH

MTOJTHOCTBIO, C/ICJIAHBI HECYIIIECTBEHHBIC OIMOKN B OOBSICHEHUH M BBIBOJIAX.
OTMeTKa «2»:

L4 AOIYIICHBI OBC U Oojlee OIIMOKHU (B IJIaHC PCHICHUA, B H0n6ope XUMHNUYCCKHX,

PEaKTUBOB U 000PYIOBaHUS, B OOBSICHEHUH U BBIBOJIAX).
®  JIONYIIECHBI HAPYIICHUS TEXHUKU O€30TaCHOCTH
Otrmerka «1»:
e  3ajaya He pelleHa.
e  HE MPUCTYIUI K paboTte
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s u3ydenus npeamera no YMK I'.E. Pynzutuca u @.I'. ®eapamana 11 kiace

TeMaTHyecKkoe IVIAHMPOBAHUE Y4eOHOT0 MATEPUAJIA IO XUMHUU

(2 uaca 6 Hedento, 8 meuenue 200a - 68 yacos)

Kt
Ne Tema ypoka JIeMeHThbI TpeOoBaHus K YPOBHIO Hara DopMbI U Hom.
ypoKa Co/lepKAHUSA MOATOTOBKH MeTOobI 3ajaHue
Teoperuyeckue 0OCHOBBI 001 XUMUHU
Tema 1. BakHeiimue XuMUYeCKHE MOHATHA U 32aKOHBI (8 4acoB)

1. Crpoenue atoMa. Snpo | 3HaTHL OCHOBHBIE XUMHUYE- Unpusunyanshas, §1,c.6.B.
AToM. XUMHUYECKHIA (IpOTOHBI, HEUTPOHBI) | CKME TIOHSATHUSA: BEIIECTBO, g’fg;?ni};feg;i?;; 2-3
anemMeHT. I30TomEL. U BJIEKTPOHBIL. XHUMHYCCKHH JIEMCHT, aTOM, CIIOBECHBIIA, " | Moaroro

H3otomsl. MOJICKYyJ1a, HaryIs MHbIH, _ | BUTBCA K
[ToBTOpenue npoiineHHoro B | CocTaB aTOMHBIX Si7IEp | OTHOCUTENIbHAsA aTOMHAs U HACTIAHOTTONCKOREL | gomTp.p
10 k1. MOJIEKYJIApHAst MAacChl, HOH, Tlepaambiii ao.
H30TOIIbL, YMETB KOHTPOJIb 3HAHUH
ONPEACIATh 3apsi HOHA

2. BxoaHasi KOHTPOJIbHAA KonTponbnas padora VY cBOEHHE OCHOBHBIX

padora Nel 3a Kkypc 10 kmacca 3JIEMEHTOB COJIEpKaHUSA
Kypca xumui 3a 10 knace

3. | 3aKOH COXpaHEHMsI MacChl U | 3aKOH COXpaHEHUs YMeTh NpUMEHSATh 3aKOH NupuBunyansaa | §2,c.9.

SHEPIrUH B XUMHUH Macchl BEUIECTB. 3aKOH | COXpPaHEHUs MacChl BELIECTBA 1, GppoHTanbHas, | Ne2-4
COXPAaHEHHUS U paborta, paboTta
npeBpauieHus. Jlepexr C Y4EeOHUKOM,

Macchbl CrnoBecHbIl,
HarJISTHBIN,
4aCTUYHO-
TTOMCKOBBIM.

4. | Ileppoguueckuii 3aKoH. Crpyxkrypa I1.C. 3HaTb OCHOBHBIE WunuBunyansHa | §3,c.14-
Pacnipenenenrie 3JeKTpOHOB | TJIaBHBIE U TOOOYHBIE XAMHUYECKUE TOHSTHS: s, bpoHTanpHas, | 15,No 2-
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B aTOMax 3JIEMEHTOB MaJbIX | MOJATPYIIIbI, MAJIBIE U | IEPEXOAHBIC SJIEMEHTHI. paborta, pabota | 4,TecTsl
MEPUOOB. 00JIbIIIKE IEPUOBI. YMeTh ornpenensiTh C Y4EeOHUKOM,
Opb6urais, s-, p-, d- MaKCUMaJIbHOE YUCIIO CrnoBecHbIH,
opbuTanu, AJIEKTPOHOB Ha yPOBHE HaTJISTHBIN,
SHEPreTUYECKUE (cmoe) mo popmyae, YaCTUYHO-
MOIyPOBHHU, CIHH, XapaKkTepu30BaTh MOPSIA0K MOMCKOBBIH.
crapuBaHue 3aroJIHEHUS AJIEKTPOHAMU
3JIEKTPOHOB MOJlypOBHEMN B aTOMax [TepBuuHBII
XUMHUYECKHUX AJIIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3anuceIBaTh UX 3HAHHUI
AJIEKTPOHHBIE POPMYIIBI U
rpaduyecKkre CXeMsbl.
YMeTh naBarb
XapaKTePUCTUKY
XUMUYECKUX IJIEMEHTOB I10
MIOJIOKEHHUIO B
MEPUOINYECKON CUCTEME U
CTPOCHHUIO aTOMa.
Pacnpenenenue 3nekTpoHOB 3HaTh OCHOBHBIE NunusunyansHa | §4,c.22
B aTOMax OOJBIINX XUMUYECKUE TOHSTHS: s, GponTtanbHas, | Ne 1-5

MEepPHOJIOB

MIEPEXO/IHBIE DJIEMEHTBHI.
YMeTh onpenenarhb
MaKCHMaJIbHOE YHCIIO
JJIEKTPOHOB Ha YPOBHE
(cnoe) mo hopmyie,
XapaKTEPU30BaTh MOPSIAOK
3aroJIHEHUS AJIEKTPOHAMU
MOAYPOBHEHN B aTOMax
XUMHYECKHUX 3JIEMEHTOB,
3alUChIBaTh UX JIEKTPOHHbBIE
dhopmynel u rpaduyecKue
CXEMBI.

VYMeTh aBaTh
XapaKTEPUCTUKY

pabora, pabora
C Y4EOHUKOM,
CrnoBecHBIH,
HarJIsS AHBIN,
YaCTHYHO-
MMOMCKOBBIH.

ITepBruuHBbIi
KOHTpPOJIb
3HaHUHN
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XUMHYECKHX IJIEMEHTOB MO
MOJIOKEHHUIO B
MEPUOINYECKON CUCTEME U
CTPOEHHUIO aTOMA.

ITonoxxenue B IICXD JlaHTOHOHU B, YmeTb A0Ka3biBaTb WunuBuayansHa | §5 c.25,
BOJIOPO/Ia, JAHTAHOUJIOB, AxtuHouasl.MckycTBe | nBoicTBEHHOE NONOXKEHMe s, ppoHTanbHas, | Ned
AKTUHOWJIOB UCKYCCTBEHHO HHO TOJTYYCHHBIE BOZOPOAA B NEPUOANYECKOM pabora, pabora
MOJTYYEHHBIX 2JIEMEHTOB DJIEMEHTEL. cUcTEMe, ONPeAensTh C YUCOHUKOM,
MECTOMOI0XKEHNE
JITaHTaHOUJ0B U aKTUHOMJOB.
3HaTb 3HayeHue
NnepuoaMyYecKoro 3akoHa u
nepuoamMYeckomn CUCTEMbI
BaneHTHOCTD U BaJIeHTHBIC Banentnrbie 3HATh BAJICHTHBIC BO3MOXXHOCTH CrnoBecHbIH, §6
BO3MOKHOCTH aTOMOB BO3MOKHOCTH. aTOMOB DJIEMEHTOB 2 Ma/loro HATJISTHBIH, C.31
IT CBOGOIHBIE OpOUTAH, | | ProAd, YMETE OOBACHATE YaCTUYHO- Ne4-7
CpUOAMICCKOC H3MCHCHHUC A p ’ | IpUYMHY UX BbICILIEH BaJE€HTHOCTH . -
BaJICHTHOCTH M PaJINyCOB H3MeneHus aToMHOTO (IV). IMOMCKOBBIH.
aTOMOB. paauyca, yuciia YMeTh onpeaensaTs BaJ€HTHOCTh
SHEPreTUYECKUX 2JIEMEHTOB TIPH 00Pa30BaHUH XHUM. HepBI/IIIHHﬁ
YpOBHEH, 4rcia CBSI3U IO IOHOPHO-aKIENTOPHOMY KOHTPOJIb
U 0OMEHHOMY MEXaHU3My. YMeTh
BaJICHTHBIX

JJIEKTPOHOB B
MIEPUOJIAX U IpyIIax
IICX9

COCTABJIATH rpahuIecKre CXEeMbI
CTpoeHI/IH BHCIIIHUX SHCKTpOHHLIX
CIIOE€B aTOMOB, ITOKA3bIBAIOIIINE
BaJICHTHBIEC BO3MOKHOCTHU
HEKOTOPBIX aTOMOB XHM.
AJIEMEHTOB B BO30YKAEHHOM U
HEBO30YKJIEHHOM COCTOSIHUU
YMeTh xapaKkTepu3oBaTh
HM3MEHEHHE PaJInyCOB aTOMOB XHM.
3JIEMEHTOB TI0 TPYyTMIaM U
HepHO}IaM, O6’BHCHHTB HpI/I‘II/IHBI
3TUX HSMCHBHHﬁ, UX BJIMAHUC HA
BaJICHTHOCTH U O-B CBOMCTBA
aTOMOB.
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Tema 2. CTpoenue BemecTBa (7 4acoB)

9. OCHOBHBIE BUIBI KoBanenTtHas cBsi3b, €€ | 3HaTh ONPEACICHUE XUM. CI10BeCHBIH, §7,10
XUMUYECKOM cBsi3u oHHAasT | pa3HOBUJIHOCTHU U CBSI3U, BUJIbI XUM. CBSI3H, HaTJISIIHBIH, ctp. 33
Y KOBAJICHTHAs CBS3b MEXaHU3M MEXaHHU3MBbI UX 00pa30BaHUs. YaCTUYHO-

o0Opa3oBaHMs YMeTh onpeaensaTh BUJ XUM. TTOMCKOBBIM.

10. | CocraBiieHHE IEKTPOHHBIX CBSI3U B IIPOCTBIX U CIIOXKHBIX §7 c.33-
(dbopMyIT BEIECTB ¢ BEILIECTBAX, COCTABIIAThH 34
KOBAJICHTHOM CBA3BIO CXeMbI 00pa30BaHUS

11. | Meramnueckas CBA3b. DNEeKTPOOTPULATENIBHO | BEHIECTB C Pa3IMYHBIMU [IepBuuHBbIit §8,¢c
Bonopoanas cBs3b. CTb BUJaMU CBS3U KOHTPOJIb 37Ne3

Bonopoanasi, YMeTh 00BSICHATh MEXaHU3M 3HAaHUHI TECTBI
MeTaJuIn4ecKas o0Opa3oBaHus TOHOPHO-
CBSI3b AKLENTOPHOM, KOBAJICHTHOMN

CBSI3H, 0COOCHHOCTHU

BOJOPOJHOM CBSI3H.

12. | IIpoctpancTBeHHOE I'ubpuam3anus 3HaTh OCHOBHbIE §9,c.43
CTPOEHHE MOJIEKYJI aTOMHBIX opOuTanei XapaKTEPUCTUKU XUM. CBSA3U Nos,

(nmuHYy, SHEPTHIO, TECTBI

HaIpaBIIEHHOCTb,
HAaCHIIIAeMOCTh).

YMeTh JOKa3bIBaTh
3aBHCUMOCTH 3TUX
XapaKTePUCTHK OT
pa3Iu4HbIX (PaKTOPOB
(MIpOYHOCTH — OT
MePEKPBIBAHUS JJICKTPOHHBIX
00J1aK0B, THOPUIN3AITUS
CBSI3U M JIp.; HACKHIIIAEMOCTh
— OT BaJICHTHBIX
BO3MOXXHOCTEH aTroma u Jp.)
3HaTh pa3uyuHbIe (HOPMBI
MOJIEKYJI, OIIPEIEICHHE
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BCIICCTB ITOCTOAHHOI'O 1
IEPpEMEHHOI'O COCTaBa,
PAa3JINIHBIC BUABI

KpUCTAJIMICCKUX peH_IéTOK.

13.

CtpoeHue KpuCTalIOB.
Kpucrannnueckue pererku.

Bemectpa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUSL..
Kpucranmnungeckue u
amop(dHbIC BelIecTBa.
Tumnst
KPUCTAJUTMYECKHUX
peleToK (aToMHas,
MOJIEKYJISIpHAsI, HIOHHAA
1 METaJUITMIECKas ).
3aKOHOMEPHOCTh
CBOMCTB BEILIECTB OT
TUIIOB
KPHUCTAJUTMYECKOMN
PELIETKHU.

3HaTh pazauuHbIe POPMBI
MOJIEKYJI, OIIpE/ICIICHIE
BEIIIECTB MOCTOSHHOTO U
MIEpPEMEHHOT0 COCTaBa,
pa3UYHbIC BUIBI

KPpUCTAINIMICCKUX peI_I_IéTOK.

§9,c. 48
Ne5

14.

[TprunHbl MHOTOOOpa3us
BEILIECTB

H3omepus, romonorus,
AIJIOTPOTIHSL.

3ajauu: BIYUCIICHUE
MAacchl IPOJYKTa
peakiuu (KoJIM4ecTBa
BelecTBa, 00beMa)
€CJIH JIJISl €T0
MOJTy4EHUS JaH
pacTBop ¢
OIPENCIICHHON
MacCOBOM J0JEH.

§11,c.51
Ne4-5

15.

KonTtpoJsbnas pabora Ne2
no remaM «BakHel1ue
XHMHYeCKHe MOHATHS U

Baxxneiinmue
XAMUYECKHE 3aKOHBI,
113 u I[ICXDO Ha ocHOBE
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3aKOHBbI», «CTpOCHI/Ie

YUCHUA O CTPOCHUHN

BeleCTBA» atromoB. CTpoeHue
BEIIIECTBA.
Tema 3. Xumnueckue peakunu (7 4acos)
16. | Knaccudukanus OBP. O6parumsie u Wwmets npeacTaBieHue o §12,c 58
XUMHYECKUX PEaKIui HEOOpaTUMbIC XUM-0H opMe TBHIKESHUS Ne 1-3,
peakuuu. JK30- U MaTepuu. o-7
SHI0TEPMHUUYECKHE 3HaTh CyIIHOCTb XUM-}
peakmuu. [IpaBuino peaKIyu, 3aKOH COXpaHEHHs
IIPOTEKaHMs PEaKUUi B | Macchl U SHEPIUH, €To
pacTBopax 3HaYCHUE.
17. | Knmaccudukamms 3HaTh NPU3HAKU §12,c 58
XUMHYECKHUX PeaKIuii KJ1accu(hUKanum XuM-X No 4,
peaKIui. 8-10
YMersb kinaccuuuupoBaTh
IIPEUI0KEHHBIE XUM-€
peaKIfy WA CAaMHUM
MPUBOAMUTH IIPUMEPHI HA
pa3HbIE TUIIBI PEAKINI
18. | CxopocTh XUMHUECKUX CKOpOCTh XMMHYECKHX | YMeTh OGBACHAT: MEXaHH3MBI §13,Tect
peakimii peaKIuii. peakiuil Ha NpUMepe Opr-X U B
AXTUBUPOBaHHBIH ;eoPraH_X Bettects.
METb pCuIaTh 3aJa4n Ha
KOMILTEKC. 3aKkoH TEOBOI S heKT.
ACUCTBYIOIIUX MaACC. 3HATh OHITHE CKOPOCTH I
19. | CxopoCTh XMMHUYECKHX Xumudeckas TOMOreHHO! H [eTePOreHHON §13,koH
peakimii. Kunernyeckoe KuHeTHKa. ['oMorenHas | PEAKIHH: CIICKT

YPaBHEHUE PEAKLIUH.

Y reTeporeHHas cpena.
DHeprusi akTUBAI1H.
Kunernueckoe
YpPaBHEHHUE PEaKIUU

3HaTh (aKTOpHI, BIMUSIOMINE HA
CKOPOCTB peakuuy (Ipupoja
pearupyromunx BeIecTs,
KOHIICHTpalu, mjioniaab
COIIPUKOCHOBEHHSI, TEMIIEPATypa)
YMeTh 00BICHATH AelCTBUE
KaX10ro (hakTopa, BIHSIOIIETO Ha
CKOPOCTH PeakIiy Ha IPHMepax.
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20. | Karamus Karanus, katanusatop, | 3Hate TIOHATHE CKOPOCTH JILA §14,c.70
I/IHFI/I6I/ITOp FOMOFteHOI/I 1 reTEPOrcHHOU ’N(_) 4
peardiu. TECTBI
3HaTh (aKkTOpHI, BIMUSIONINE HA
21. | XuMu4ecKoe paBHOBECHE H XUMHUYECKOe CKOPOCTB peaKiyH (pHpoJa §15,¢.73
CITIOCOOBI €T0 CMEIIICHUS paBHOBecue. [I[pUHIUIT | pearupyroumx BeecTs, JNe3 3az
Jle IllaTtense KOHIICHTpaLus, IUIOIaah aun
COIIPUKOCHOBEHMSI, TEMIIEPATypa)
YMerhb 0OOBSCHATH NENCTBHE
KaX1oro (hakropa, BIHIOIIETO Ha
CKOPOCTH pEAaKIINH Ha IpUMEpax.
3HaTh (aKTOPEI, BIHUSAIONINE HA
CKOPOCTh peakluu (KaTaiu3aTop)
3HaTh CYIIHOCTb U ME€XaHU3M
KaTtajaunia, IpUMEHCHUC
KaTaju3aTopa U HHTHOUTOpa Ha
IIpaKTUKE.
22. | Ypok-00001ieHue mo reme . Pabota B
«XMMHYECKHUE PEAKLIUN napax.
Tema 4. PacTtBopsl (7 4acoB)
23. | lucniepcHble CUCTEMBI HucnepcHsie 3HATh MOHATHE «IUCIIEPCHAS §16,c.78
cucreMbl. PacTBOpEL. cucTemMay Nel-3
I'pyboaucnepcHble YMeTh XapakTepHu3oBaTh
cuctembl. KostonHsle | cBOMCTBA pa3iIMyuHbIX BUJOB
pacTBOpBL. AIPO30IIH. JUCTIEPCHBIX CUCTEM,
YKa3bIBaTh IPUUUHY
KOAryJsiiyy KOJUIOUJ0B 1
3HAQ4YEHME ITOTO SIBJICHHUSL.
24. | CiocoObI BEIpaKEHUS MoutsipHas YMeTs pemaTh 3a1a4 Ha §17
KOHIIEHTPAallUu pacTBOPOB KOHLIEHTpaLus IIPUTOTOBJIIEHUE pacTBOpa ,c. 81
25. | Pemrenue 3aqa4 Ha ONPEACICHHON MOJISIPHOM 3am.1,2
IIPUTOTOBJIEHUE PacTBOpa KOHLIEHTpaLlun §17
ONpPEIETEHHON MOJIIPHON c. 81
KOHLEHTpaluu 3a1.3,4.
26. | llpakTuueckas padora Nel YMeTb rOTOBUTH PacTBOP [IpakTrueckas ITogroro
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IIpurorosjieHue pacTeopa OIIPENIETICHHON MOJIIPHOMI pabora. PaGora | BUTH
¢ 3aJJaHHOM MOJISIPHOM KOHIIEHTpALMU. Y METh B Mapax OTYET
KOHLEHTpanuei M0JIb30BaTHCSA

J1a00paTOPHBIM

000pyI0BaHUEM.

27. | DneKTpoIuTHYECKas DIIEKTPOJIUTHYECKAS YMeTb 00BSICHATH,ITOYEMY §19¢
auccounanus. BonopoaHelil | guccouuanus. pacTBOPHI BEIIECTB C MIOHHOU 88,Ne 2-
MOKa3aTelb. CunbHble U ciiabbie Y KOBAJICHTHOM MOJISIPHOM 7

3JEKTPOJIUTHI. CBS3bS IPOBOJAT
Bonopoansiit SJIEKTPUYECKUM TOK.
nokazarenb (pH). Ymets onpenensath Ph cpezp
C TIOMOIIIBIO BOJJOPOJIHOTO
TOKa3aTest
28. | Peakuuu MOHHOTO OOMEHa Peakuuu moHHOTO YMeTh OOBACHATH C MO3UIUI §20,c.
oOMeHa T3] CylIHOCTh XUMHUYECKUX 92 Ne2-5
peaxuuii, MpoTeKaroINX B
BOJIHOM CpeJe.

29. | I'uaponu3 opraHuyecKux u I'moponns 3HaTh CYIIHOCTh TUIPOJIN3A. §21,c.97
HEOPraHWYECKHUX HEOPraHUYECKUX YMeTb cOCTaBIATH Ne6-7
COEIMHEHUN (cosneit) u YPaBHEHUS PEAKLHU

OpraHUYECKUX TUAPOIIH3A.
(coxHBIX 3(UPOB,
YTJIEBOJIOB, OEIIKOB)
Tema «QyIeKTpOXMMHUYECKHE PeaKIUN» (S 4acoB)

30. | XuMuueckue UCTOUHUKA TI"'anpBannueckuit YMeTh OOBSICHUTD MPUHIIMIT §22,c
TOKa AIEMEHT. DJEKTPOIbI. paboTHI TATLBAHUYECKOTO 102.Ne5-

Anon.Karoa.AKKymyn | aJeMeHTa. 6
SITOP.TOTIJTUBHBIN

AJIEMEHT. DJIEKTPOXUMHU

s1.

31. | Psan crangapTHBIX Psin cranmapTHBIX 3HaTh, KaK YCTPOEH §23,c.10
3JIEKTPOJIHBIX TOTEHIIUAJIOB | AJIEKTPOIHBIX CTaHJIAPTHBIA BOJTOPOAHBIN 7 Neg8-9

MOTEHIMAJIOB. 3IEKTPOJ. YMETh
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CrangapTHbIE yCIIOBUSL.

IIOJIB30BATLCA PAAOM

CrangapTHbIi CTaH/IapTHBIX BOJOPOIHBIX
BOJOPOJHBIN IEKTPOJ. | TOTEHLIUAJIOB.
32. | Koppo3us MeTajioB u ee Koppo3usi. 3HaTh OTINYHS XUMUIUCCKOU §24,
IpeayNnpexIcHUE Xumunueckas KOpPpPO3HUH OT c.112,Ne
KOppo3us, ANEKTPOXUMUYECKON.3HATD 4-5
ANNEKTPOXUMUYECKAS CIOCOOBI 3aIUTHI
koppo3us. CriocoObl MET.M3/IeNIUi OT KOPPO3UHU.
3aILUTHI.
33. | DaekTponu3 DnekTponus 3HaTh, KaKHe MPOLECCHI §25, c.
MIPOUCXOJAT Ha KaToze U 118
AHOJE IIPU DJIEKTPOIIU3E Ne4,6.
pacmiaBoB U pacTBOPOB IToxaroro
CoJIEH. BUTBCA K
YMeTh COCTaBIIATh KOHTD.P
CyMMapHbI€ YpaBHEHUS abote
pEeaKLHUii 3JIEKTPOJIN3A.
34. | UToroBasi KOHTPOJIbHAA Hrorossrii
padora Ne3 3a | moryroaue KOHTPOJIb
10 pasjeny 3HAHMUHU 0 TEME,
«Teopernyeckue 0CHOBBI WHIUBUTyaTbHA
XUMHH» st paboTa
Tema 6. Metassbl. (12 yacoB)
35. | O0mas xapakTepucTuKa Mertannsl. [lonoxenue | YMeTs naBath NunuBunyansHa | §26,c.
METaJUIOB Metaios B [IC XapaKTEPUCTUKY s, GppoHTanmbHast, | 123 Ne
DNEKTPOXUMHYECKUH | XMMHUYECKUX DJIEMEHTOB — pabora, padota | 6-
pAI HApsKEHU N MeTamios (s-, p-,d- C Y4EOHUKOM, 7,TECTHI
METAJIJIOB. AJIEMEHTOR) IO TTOJIOKEHHUTO CloBECHBIN,
B MIEPUOJIU-UYECKON CUCTEME U HarJIsJHbIH,
CTPOEHHIO aTOMOB. YaCTUYHO-
3HaTh CTPOEHUE, CBOICTBA, MIOMCKOBBIN.
CHOCOOBI TIOJYyYEHUS U
MIPUMEHEHHE MPOCTHIX [TepBuuHbIi
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BEIIECTB METAJIJIOB.
VYMeTh 10Ka3bIBaTh
XHUMHYECKHUE CBOMCTBA
METaJIJI0B, 3aIlIKChIBATh
YpaBHEHUS PEaKLUi B
MOJIEKYJIIPHOM U
OKHUCJIUTEIIHHO-
BOCCTaHOBUTEIHLHOM BHUJIE.

KOHTPOJIb
3HAHUU

36. | O630p METATUIECKUX Mertannsl A-rpyn YMeTh XapakTepu3oBarh §27,c.
3JIEMEHTOB A-Tpynn XUMUYECKHUE CBOUCTBA 131 Ne4-
metauioB |A-1IA rpynm u 5,9
QJIFOMUHUS, COCTABIIATh
COOTBETCTBYIOILINE
YpaBHEHHMs peakLuit
37. | O6mwuit 0630p YMeTb XxapakTepu30oBaTh §28,c.13
METAJUINYECKUX JIEMEHTOB XMUMHUYECKHE CBOWCTBA 4
b-rpynn MetaiioB b- rpynm , Ne3-
COCTaBIISATh 4,recTbl
COOTBETCTBYIOILIHE
ypaBHEHUs peakuuit
38. | Menp YMeThb COCTaBIIATh §29.c.
YpaBHEHUS PEaKLIUi, 137Ne4
XapaKTEPU3YIOIIUX CBOMCTBA
Meau
39. | [unk YMeTh COCTaBIATh §30, c.
YPaBHEHUs pEaKLIMid, 140,Ne4
XapaKTEPU3YIOIIUX CBOMCTBA
IIUHKA
40. | TurtaH u XpoMm YMeTbh cOCTaBIATh §31,c
YPaBHEHUS PEaKLIMid, 145,Ne2,
XapaKTePU3YIOIINX CBOMCTBA 3
TUTaHa U XpoMa
41. | XXene3o, HUKEIb, IUTATHHA YMeTh COCTaBIAThH §32,c.14
YpaBHEHUs PEAKIIHIA, 9Ne3-
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XapaKTEPU3YyIOLUX CBOWCTBA
xKeesa

4, TeCThl

42. | CruiaBbl METaJIOB Cnnasel.Jlerupyromue | YMeTs npeackasarb §33,c.15
nob6asku. YepHbie CBOMCTBA CILIaBa, 3Has €ro 4Ne5-6
MeTasibl.. I [BeTHBIC COCTaB
METaJLJIBI.
UYyryn.Crans.
43. | OxcHuzbl ¥ TUIPOKCHUIBI Oxkcupnpl.I'napokcuapl. | 3HaTh BaKHEUIIME CTEIICHU §34,c.16
METAJIOB OKHCJIEHHUS MEIH, JKele3a, ONe5,83
Xpoma B UX COCIUHEHUSIX 5
(okcumax, THAPOKCHUIAX, MpoYnTa
KHUCJIOTaxX Th
44. | IlpakTnuyeckas padora Ne2 YMeTh pacrio3HaBaTh [IpakTnueckas
Pemenne KaTHUOHBI COJIEH C MOMOIIIbIO pabora. PaGota
IKcnepUMeHTATbHBIX KaueCTBEHHBIX PEAKIUH. B Mapax
3aga4 no reme «MeTaiabD)

45. | Pemenue 3anau YMeTs pemiaTs 3aa4u Ha [Toaroro
pacyeThl 0 XMMUYECKUM BUTHCA K
ypaBHEHUSM, CBSI3aHHBIE C KOHTD.
MAacCOBOM J0JIEW BBIXOJa pabote
MPOJIYKTA PEAKIINH OT
TEOPETUUECKH BO3MOKHOTO
IToBTOPUTH, YIITYOUTH U 0OOOITUTH
Marepual 1o TeMam «MeTaiusy
HoaroToBUTHCS K KOHTPOIbHOU
pabore

46, Kontpoabnas padora Ned BbIssBUTE ypOBEHB IOJIYUYEHHBIX Hrorosslii

mo Teme «MeTaLIb» 3HAHUH y4daluxcs M0 NPOUIeHHOU KOHTPOJIb 3HAHUM
TEME 10 TEME,
HHIWBUAYyaJIbHAA
pabota
Tema 7. «HemeTanabs» (10 yacoB)
47. | O630p HEMETAIOB Hemeramist u ux YMeTb 12BaTh XapaKTePUCTUKY WupuBunyanbhas, §36,c.16
(U3MUECKHE CBOICTBA, | XHM: YICMCHTOB HOMETAILIOB 10 ¢ponTanbHasit, padora, 5Ne2

CtpoeHue aToMOB

IIOJIOKCHUIO B nepﬂo,m/lqecxoﬁ

paboTa ¢ y4yeOHUKOM,
CJIOBECHBIH,
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HEMCTAJJIOB.

CHUCTEMC U CTPOCHUIO aTOMOB

HarJIs THBIH,
YaCTHYHO-TIOMCKOBBIM.

IIepBuunbLi
KOHTPOJIb 3HAHUH

48.

CBolicTBa M1 TPUMEHEHUE
BAKHENIIMX HEMETAJLJIOB

3HaTh CBOICTBA U
IIPUMEHEHHE BaXKHEUIINX
HEMETALJIOB

WunuBnayanbHas,
¢dpoHTaNbHALA, paboTa,
paboTa C y4eOHUKOM,
CII0BECHBIH,

HarJIs THBIH,
YaCTUYHO-TIOMCKOBBIH.

IIepBuunbLi
KOHTPOJIb 3HAHUH

§37,c.17
2Ned, Tec
TBI

49.

CBoiicTBa 1 NpUMEHEHUE
BOKHENIIMX HEMETAJLJIOB

3HaTh CBOMCTBA B
IIPUMEHEHHE Ba)KHEUIINX
HEMETAJJIOB

NunuBunyanpHas,
¢dpoHTanbHas, paboTa,
pabota c y4eOHUKOM,
CII0BeCHBIH,
HarJISTHBIH,
YaCTHIHO-TIOMCKOBBIM.

IIepBuunbLi
KOHTPOJIb 3HAHUH

§37,c.17
2Neb6

50.

OO1m1as xapakTepUCTHKA
OKCHUJIOB HEMETAIIJIOB U
KHCIIOPOIOCOAEPIKAIINX
KHUCIIOT

3HaTh KJIacCUPUKALIUIO
OKCHJIOB, HX COCTaB,
CTPOEHUE, CBOWCTBA,
MPUMEHEHHUE.

YMeTh COCTaBIATh POPMYITBI
OKCHJIOB XHM. 3JIEMEHTOB —
Hemetauios [—IV nepruonos
MEPUOINYECKON CUCTEMBI,
ONpENEATh B HUX THUI CBS3H,
THUIT KPUCTAIUTMYECKOMN
PELIETKY, IPEACKA3ATD
HCXOJISI U3 ATOTO (PU3NUIECKHUE
Y XMMUYECKHUE CBOMCTBA
OKCH/JIOB.

YMeTb 3anuchIBaTh

WNunauBunyansHas,
(poHTanpHasd, paboTa,
pabora ¢ yueOHUKOM,
CII0BeCHBIH,
HarJISTHBIH,
YaCTHYHO-TTOMCKOBBIH.

IlepBuunbIi
KOHTPOJIb 3HAHUH

§38,c.17
9Ne6
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YPaBHEHUS PEAKIUH,
JIOKA3bIBAIOIIHE XHM.
CBOMCTBA OKCHJIOB
HEMETAJIOB B
MOJICKYJISIPHOM, HOHHOM U
OKHCJIUTENHHO-
BOCCTAHOBUTECIILHOM BHJIC.
3HaTh 00 U3MEHEHNH
CBOMCTB OKCHJIOB
HEMETAJIJIOB 110 MTEPUOIaM H
rpynmnam, yMeTb OObSICHSTh
MIPUYUHBI STUX U3MCHCHHM

51. | OKMcAuTenbHble CBOMCTBA Knaccudmkaumn YMeTh COCTaBJIATh gHﬂHBHHyaﬂbHaﬂé §39,c.18
o o o pOHTaNBHAsA, pabora,
a30THOM M CEPHOWN KMCNoT HeopraHnYecKknx YPaBHEHUS PEaKlIMid, paboTa ¢ yaeGHIKOM, 3Ned
coegUHEHUN. XapaKTCPU3YIOIUX CJI0BECHBIIA,
XYMUYECKMe CBoMcTBa | OKMCIIUTEIbHBIC CBOMCTBA HaryIs MHbIH,
o o YaCTUYHO-TIOMCKOBEIM.
OCHOBHBbIX KNaccoB A30THOM M CEpHOM KHUCIIOT
XUMUYECKUX IlepBuunbIi
COEAMHeH n f," . KOHTPOJIb 3HAHUH
52. | CepHas KUCJIOTa B a30THAs 3HaTh 00J1aCTh TPUMEHEHUS gHHHBﬂﬂyaﬂbHaﬂé Jomnonx
pOHTaNbHasi, padoTa,
KHUCIIOTHI. VIX mpuMeHeHue. KHUCIJIOT padota ¢ yueGHuon, | ATETPHA
CIoBECHBIH, a
HaTJISTHBIH, JUTEpAT
YaCTUYHO-TIOMCKOBBIMH.
ypa
IlepBuunbIi
KOHTPOJIb 3HAHWUH
53. | Bogopoanslie coequHeHus OKHCIUTENBHO — YMeThb coCTaBIIATh GOPMYIIBI gHHHB"ﬂYaHLHaﬂé §40,c.18
pOHTaJbHas, paborTa,
HEMETAJIOB BOCSTaHOBHTeHLHBIe JIETY4YUX BoiloponHHx paboTa ¢ yHeOHMKOM, 6Ne3 3an
CBOMCTBAa HEMETAIIOB ( | COETUHEHUI HEMETAIIIOB Ha CrioBeCHBII, auun
Ha MpUMEpPE BOAOPOAa, | OCHOBE CTPOCHHUS UX aTOMOB HarJLHBIH,
YJaCTUYHO-TTOUCKOBBIH.
KHUCJIOPO/Ia, CEPHI) U 3JIEKTPOOTPHUIIATENBHOCTH,
OTIPEIEIIATH TUTI CBS3H, BUJT Tlepsamsiii

KPUCTAIIINYECKOMN PEIIETKY,

KOHTPOJIb 3HAaHUH
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OIMCHIBATH (PU3UYECKUE U
XMMHYECKHE CBONCTBA,
3aIUCBIBATh YPABHEHUS XUM.

peaKIuid.
54. | I'eneTnueckas CBs3b YMeTh 10Ka3bIBaTh gHﬂHBHﬂyaﬂbHaﬂé §41,c.18
pOHTaNbHas, padorta, _
HEOPraHUYECKHUX U B3aUMOCBS3b paboTa ¢ yHeOHMKOM, 9-B,
OpPraHUYECKUX BEUIECTB HEOPraHUYECKUX U C10BeCHBIIA, TECTHI,
OPraHUYEeCKUX COCTUHECHUH, HarJLHBIH, rnaparpa
YaCTHIHO-TIOMCKOBEIM.
COCTaBJISATh YPaBHEHUS ¢ 42
XUMHUYECKUX PEAKIUN TlepBiamsiii
KOHTPOJIb 3HAHWUH
55. | IpakTHyeckas padora Ne3. YMeTh pacnio3HaBaTh [IpakTuueckas oT4yer
Pemenue BEILIECTBA C IOMOIIbIO pabota. PaGora
IKCNEPUMEHTAIbHBIX KaueCTBEHHBIX PEAKIUN Ha B Mapax
3aJa4 1o TemMe AQHUOHBI
«HeMeTa/Li1bI»
56. | KonTpoabHas padora Ne 5 Hrorossii
no Teme «HemeTraiib» KOHTPOIIb SHAHIH
10 TEME,
HHAWBUAYaJIbHaAsA
pabota
Tema 8 Xummus u xu3Hb (S 4acoB)
57. | XuMmus B IPOMBILIUIEHHOCTH. | XUMHUYECKast YMeTh OOBSICHUTD Hay4UHbIE gHHHBHﬂyaHLHaﬂé §43,c.19
pOHTaJbHALA, paboTa,
[IpuHIUITBI TPOMBIIUIEHHOTO | TPOMBIIUIEHHOCTh. XU | IPUHIUIIBI IPOU3BOJICTBA HA paboTa ¢ yHeOHMKOM, 8Neb,7
MIPOU3BOJICTBA MUYECKasi TEXHOJIOTHS. | MPpUMEpE TIPOU3BOICTBA CroBecHbI,
CEPHOI KHUCIIOTEHI. HarJIAHbIH,
YaCTUYHO-TIOMCKOBBIM.
IlepBuunbIit
KOHTPOJIb 3HAHWUH
58. | XUMUKO-TEXHOJOTHICCKHE Uepnas 3HaTh, KAKUE MTPUHIIMIIBI Wnsnayanshas, §44,c.20
(poHTanbHas, paboTa,
MPUHIUIIBI IPOMBIIIIEHHOTO | MeTaluyprus./JoMeHHa | XMMHUYEeCKOTO POU3BOACTBA 3Ne8

IIOJIy4YECHHUSA
MerasuioB.IIpon3BoacTBo
4yTryHa.

s Ie4b. AroMeparus

WCIIONB3YIOTCS MPU
MOJyYEHUHU YyTyHa.
VYmets cocTaBisaTh Y XP,

paboTa ¢ y4eOHUKOM,
CII0BECHBIH,
HaTJISTHBIH,
YaCTUYHO-TIOMCKOBBIN.
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IIPOTEKAIOIIUX IIPU

MOJTyYCHHH YyTyHa. Hepunbrii
KOHTPOJIb 3HAHUU
59. | [IpousBoacTBO cTanu Kucnoponnsiit Ymerts coctaBiath Y XP, UnpusunyansHas, §45,¢.20
(poHTanbHas, paboTa, ] Nod
KOHBEPTEP. MPOTEKAIINX IPH paGoTa © yHeGHMKOM, °
B€3OTXOI[HOC MOJIYUCHUH CTAJIH. CI10BeCHBIH,
IIPOU3BOJICTBO. HATJIA/HbIH,
YaCTUYHO-TIOMCKOBBIH.
IIepBuunbLi
KOHTPOJIb 3HAHUH
60. | Xumus B ObITY 3HaTh MpaBuiia 6e30macHoi Unpusunyanshas, §46,c.21
6 ¢poHTaNbHAL, paboTa, 3
PaboTEI €O CpesIcTBaMH pagota ¢ yucomuxom, | S TECTHI
OBITOBOM XUMUU CIOBECHSIH,
HarJIsIHbIH,
YaCTUYHO-TIOMCKOBBIH.
IIepBuunbLi
KOHTPOJIb 3HAHUH
61. | Xumuueckas DKOJIOrMYeCKUi YMeTh OOBSICHATH MPUYUHBI Unpusunyanshas, §47,c.21
I ¢poHTanbHas, paboTa, 7 Nod
MPOMBIIUIEHHOCTh U MOHHUTOpUHT.IIpeiebH | XUMUYECKOT0 3arpsi3HEHUS paGoTa ¢ y4eOHUKOM, °
OKpyJKarolas cpeaa 0 JIOIYyCTUMBIE BO3/yXa, BOJIOEMOB U IIOYB CroBecHBif,
KOHIICHTPALIUU HarLAAHbIHA,
YaCTUYHO-TIOUCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAHUH
Tema 9 «IIpakTukym. O0001ICHHEY
62. Henouku YMerTs pemarb [IpaxTueckas
ITP/P Ne4 Pemienue IIpEBPALICHU. JKCIIEPUMEHTAIIBHBIC 331a4H: pabora. PaboTa
JIKCIIEPUMEHTAJIBHbBIX I'enernueckas cBs3b a) Ha OIpe/IeNIEHHE C B Iapax
3a/1a4 M0 HEOPTraHUYeCKON | MEXIy KJIaccaMH MOMOIIBIO XapaKTEPHBIX
XUMHH COEIMHEHHUI. peakuuii 2-3 npeoKeHHbIX
HEOPraHWYECKUX WIH
63. | IIP/P Ne 5 Pemenue OpraHUYECKUX BEUIECTB;

IKCIICPUMECHTAJBHBIX

0) MPOBECTHU PEAKITUH, TIO]T-
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3agav mo oprannqeacoifl
XUMHH

64.

IIP/P Ne6 Pemienune
NMPaAKTHYECKHX PACYETHBIX
3agaq

65.

ITP/P Ne7 Tloayuyenue
codupanue u
pacno3HaBaHHe ra3oB

TBEPIKAAOIIHE
KaueCTBEHHBIN COCTaB
HEOPTaHWYECKUX HIIH
OpPraHMYECKUX BEILECTB;

B) UCHBITAaTh PaCTBOPHI 3X
coJieil HHIUKATOPOM U
OOBSICHUTH HAOIIO1aeMbIe
SIBJICHUS;

T') IOJIYIUTh aM(OTESPHBIA
TUAPOKCHUJ U TPOBECTU
peaKIyu, TOATBEPKIAIOIINE
€ro XUMHUYECKHE CBOMCTRA;
1) IOJYYUTh 3aJaHHOE
OpPraHUYECKOE BEIEeCTBO;

€) OCYIIECTBUTh
MIPAKTUYECKHE MPEBPALCHUS
HEOPTaHWYECKUX HITH
OpPTaHUYECKUX BEUIECTB MO
cxeme, MpojeaTh
COOTBETCTBYIOIIUE XH-
MUYECKHE PEaKIInu.

VYMeTh Jienath BEIBOJIBI,
MoAOUPaTh PEAKTUBHI U
o0opyoBaHue, MPaBUILHO
MIPOBOJUTH OMBITHI,
coOuroast mpaBuiIa Mo
TEeXHUKE 0€30IaCHOCTH

66.

IToaroroBka Kk KOHTPOJIBHOM
pabote

67.

HTorosast KOHTPOJIbLHAA
padora Ne6

HNrtoroswiit
KOHTPOJIb
3HAHUM 110 TEME,
WHIUBUTyaJIbHA
s pabora
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68. | AHanu3 KOHTPOJIBHOMN
pabotel. O0o0OIIeHHE
IIPOWJICHHOI'0 MaTepuaia

Hroro: 68 yacoB, KOHTPOIBHBIX Pad0OT-6, MPAKTHYECKUX padoT-7.




