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AHHOTaIMSI K padoyel mporpamMme

Ipeamer Xumusa
Kaace 11
Cranpapr ®roc ooo
KounuyecTBo yacoB B | 1

HeAe 10

KoauuecTBO 4acoB 34

3a 1oj

YpoBeHnb ba3oBblii
Cpok peanuzauuu 1 roxa

Kparkoe
coJepikaHue

Beenenue (14)

Tema Nel«Ctpoenue BemecTBa (94)

Tema No2 «Xumnueckue peakuum» (11 +1q
MPAKTHKYM)

Tema Ne 3«BemecTBa u Mx cBoiicTBay (8+14
MPAKTHKYM)

Tema Ne4 «Xummust 1 coBpeMeHHOe 00111eCTBOY (2
yaca)

IHoBTOpenue u 0000menue 1 yac

B Ttom uncie BIIM «Xumust miwe» - 14 yacos.

YyeOHUK

T'abpuenan 0.C., Ocmpoymos U.I., Craokoe C.A.,
Xumusa. 11 knacc; yueOHuK ona
ooweoobpazoeamenvrvlx opeanuzayuii-M.,
«IIpoceewenuey, 2019

JlesTenbHOCTh yuuTeNs B O0Y4eHUH XMMHUHU B CPEIHEH (TIOJTHO#) IIKOJIe TOJKHA OBITH HalpaBiieHa Ha

Ilhanupyemoie pezynomamot

TOCTHKEHUE 00yYaIOUIMMUCS CICAYIOIIUX AUYHOCHIHBIX PEe3YIbMaAm08:

» B IEHHOCTHO-OPHEHTAIIMOHHOH cepe — YyBCTBO TOPJOCTH 32 POCCHHUCKYI0 XHMHUYECKYIO

HayKy, T'YMaHU3M, OTHOIIICHUE K TPYAY, LEICyCTPEMIICHHOCTD;

» B TPYyI0BOM chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHINCH 00pa3oBaTeIbHOU U

npoeCCHOHATEHON TPACKTOPHH;

B TI03HABATEJIbHON (KOTHUTHBHOM, HWHTEJUICKTYaJIbHON) chepe — yMEHHUE YNpaBISITH CBOEH

>
[103HABATENbHOM J1E€ATEIbHOCTBIO.
>




Memanpeomemuvimu pe3ynvmamamu OCBOCHUS BBITYCKHHUKAMM CTaplIEl MIKOJbI MPOTrpaMMBbI IO
XUMUU SIBIISIOTCS:
» WCIIOJIb30BaHHE YMEHWH W HAaBBIKOB PAa3JIMYHBIX BHJIOB IT03HABATECIHHOW JICATEILHOCTH,
MPUMEHCHHH OCHOBHBIX METOJOB TMO3HAHUS  (CHCTEMHO-WH(OPMAIIMOHHBIA  aHAJIM3,
MOJICTTUPOBAHNUE) JIJIsl U3yUEHHSI PA3IMYHBIX CTOPOH OKPY>KaIOIIEH 1elCTBUTEIBHOCTH;

» HCIOJIb30BaHUE OCHOBHBIX HWHTCIJIICKTYAJIbHBIX onepaunﬁ:

> (bOpMYJ'II/IpOBaHI/Ie TAIoTe3, aHaJln3 M CHUHTE3, CpaBHCHHC, O606H.[€HI/IC, cucreMarTrusanms,
BBIABJICHUC TPUYHUHHO-CJICICTBCHHBIX CBH3€I>1, IIOMCK aHaJIOIr' OB,

> YMCHHUE 'CHEPUPOBATb UJACHU U ONIPEACIIATE CPEACTBA, HeO6XOI[I/IMI)Ie AJI UX pe€alin3allviu,

> YMCHHUC ONpCACIATH LCIW U 3aaa4u ACATCIIBHOCTH, BBI6I/IpaTB CpeacCTBa pcaiu3alun UCiIu U
INPUMCHATD UX Ha IMPAKTHUKC,

» HCIIOJIb30BaHUE Ppas3siiM4HbIX HCTOYHHUKOB JId IMOJTYUYCHUS XHUMHYICCKOM I/IH(i)OpMaIII/II/I,

IIOHUMaHHE 3aBUCHUMOCTH COAep)kKaHus U (opMbl mpeacTaBieHUs HHPOpMAIUM OT Lenel
KOMMYHHUKAIIUU U ajpecara.
B oGnactu npeomemmnvix pe3ynromamoB n3ydeHue XUMUU NPEIOCTABISIET YYEHUKY BO3MOXHOCTh Ha
CTYIIEHH CpeIHEero (ITOJTHOr0) 00111ero 00pa3oBaHus HAYYHTHCH:
Ha 0a3060M ypogHe
1) 6 noznasamenvhou cghepe —

e a) 1aBaThb ONPEIECICHNUS U3YYECHHBIM ITOHATHUAM;

e () onucbBaTh JIEMOHCTPALIMOHHBIE W CAaMOCTOSTENBHO TIPOBEJIEHHBIE HKCIEPUMEHTHI,
UCIIOJIB3YS JJI TOrO €CTECTBEHHBIN (PYCCKHIM, POJHOMN) SI3bIK U SI3bIK XUMUU;

® B) ONMCHIBATh U Pa3IN4aTh U3YUEHHBIE KIACChl HEOPrAaHUYECKUX U OPraHUYECKUX COCIUHEHUH,
XMMHYECKHE PEAKIUY;

® ) KJIaccU(PUIUPOBATH U3YUYECHHbIE OOBEKTHI U SIBICHMUS,

e ) HaOMIOJaTh JAEMOHCTPHUPYEMBIE M CaMOCTOSITEIbHO IPOBOJMMBIE OIBITHI, XMMHUYECKHE
peaxiy, IpPOTEKAoIe B IPUPOJIE U B OBITY;

e ¢) JenaTh BBIBOABI U YMO3AKJIIOYEHHA M3 HAOMIOJNEHUH, U3YYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEHN, IPOrHO3MPOBATh CBOMCTBA HEM3YYEHHBIX BEILIECTB I10 AaHAJOTUMU CO
CBOMCTBAMM U3y4YCHHBIX;

® K) CTPYKTYpPHpOBaTh U3yUEHHBI MaTepHal;

® 3) HHTEPIPETUPOBATH XUMHUYECKYIO HHPOPMAIIHIO, TOTYICHHYIO U3 APYTUX UCTOYHHKOB;

® 1) ONUCHIBATh CTPOEHUE aTOMOB 3JeMeHTOB [—IV mepuoza ¢ MCroib30BaHUEM 3JIEKTPOHHBIX
KOH(UTypaIuii aToMOB;

® K) MOJEJIMPOBATH CTPOEHUE MPOCTEUIINX MOJIEKY]I HEOPTraHUYECKUX U OPraHUYECKHUX BEIIECTB,
KpHUCTAJIJIOB;

2) 8 yeHHOCMHO-0pUEeHMAaYUOHHOU chepe —
® aHaIM3UMpOBAaTh M OLIEHUBATh IIOCJIEJACTBUS [UISl OKpY)Kamolleld cpeasl OBITOBOM U
IIPOM3BOJICTBEHHOH JI€ATEILHOCTH YeJIOBEeKa, CBA3aHHOM ¢ MepepaboTKON BEIECTB;
3) 6 mpyoosoii chepe —
® IIPOBOJUTH XUMHUYECKHUH SKCIIEPUMEHT;
4) 6 chepe puzuueckou Kynomypor —
e OKa3blBaTh IEPBYI0 IOMOULIb NPU OTPABICHUSX, OXKOrax U APYTruX TpaBMax, CBA3aHHBIX C
BEIIECTBAMU U J1a0OpaTOPHBIM 000pPYOBaHUEM.

B pesynbrare u3yueHuss 0a30BOro Kypca XMMHH BBITYCKHHK OCBOUT COJAEpXaHHE, KOTOpOe
CHOCOOCTBYeT (OPMHUPOBAHUIO MO3HABATEIbHON, HPABCTBEHHOW M AICTETUYECKOH KyabTyphl. OH
OBJIAJICET CUCTEMOM XMMHUYECKHX 3HAHWHM — MOHATUSAMH, 3aKOHAMM, TEOPUIMU U SI3bIKOM HAyKH Kak
KOMIIOHEHTaMH €CTECTBEHHOHAYYHOI KapTHHBI MHpa. DTO IMO3BOJUT €My BbIpabOTaTh MOHHUMAaHUE
OOLIECTBEHHON MOTPEOHOCTH PAa3BUTHS XUMHUHM KaK HAyKH, OTHOIIEHHE K XMMHUHU KaK BO3MOXKHOMN
obmactu Oyaymiel NpakTH4eCKOi e TeTbHOCTH.

VYcBoenue coaepkaHusi 0a30BOro Kypca XMMHUHM OOECHEUUT BBITYCKHUKY BO3MOKHOCTH OBJIAJETh
000011IeHHBIMU CTIOCO0aMHU AeHCTBUI ¢ yUeOHBIM MaTepUaoM, KOTOPbIE MO3BOJISIOT YCHEIIHO pelaTh
y4eOHO-T03HaBaTENbHbIE U YUEOHO-TIPAKTUYECKUE 3aa4l, MAaKCUMAJIbHO NPUOIMKEHHBIE K PeaIbHbIM
KHU3HEHHBIM cuTyanusiM. ChopMupOBaHHOCTh OOOOIEHHBIX CHOCOOOB JNEHUCTBHHA, HapsAy C
OBJIaJICHUEM OIIOPHOM CHCTEMOI 3HAaHUM U YMEHUH, O3BOJUT yJallUMCsl ObITh KOMIIETEHTHBIMU B TON
WM MHOM cdepe KynbTyphl, Kak[ash M3 KOTOPBIX MpeanojaraeT ocoOble crnocoObl aeicTBuit
OTHOCHUTEJIBHO CIEHU(UIECKOTO COACPHKAHUS.




B npornecce n3yueHus XuMuu y yueHuka 0yayTchopMHUpPOBaHbI T03HABATEIbHBIEC [IEHHOCTHBIE
OpUEHTALlMM: LIEHHOCTH HAy4YHOTO 3HaHMS, €ro IPaKTUYECKOW 3HAUYMMOCTH U JOCTOBEPHOCTH;
LIEHHOCTU XMMHUYECKUX METOJIOB UCCIIEA0OBAHMS )KUBOU U HEKUBOW MTPUPOJBL.

B pesynbrare pa3BuUTHs NO3HABATEJIbHBIX LIEHHOCTHBIX OPUEHTALMM MpU U3yYEHUH 0a30BOTO
Kypca XUMHH Y BBITYCKHUKa OyayT cOpMHpOBAaHBI: yBaKUTEIHHOE OTHOIIECHHE K CO3UAATEIHHOM,
TBOPYECKOH NEATEIbHOCTH; MOHUMAaHUE HEOOXOJMMOCTH 30POBOTO 00pa3a >KM3HH; IMOTPEOHOCTH B
0e3yCJI0BHOM BBINIOJIHEHUU MPaBU 0€30MAaCHOr0 HCIOJIb30BaHUS BEIIECTB B MOBCEIHEBHOM KU3HU,
HEOOXOMMOCTb COXPAHSATh U 3AIIUIIATH TIPUPOY.

DOopMHUPOBAHUE PETYIATUBHBIX YHUBEPCAJIBHBIX Y4€OHBIX NEHCTBUI IpU M3ydeHHH 0a30BOTO
Kypca MO3BOJIUT YYEHUKY HaydUThCS: IUIAHUPOBATh CBOU JEHCTBUS C YY€TOM IIOCTABIECHHOW 3a/1auu U
YCIIOBUSIMM €€ pealu3alii; OLEHUBATh NPABWIBHOCTH BBINOJHEHUS JACHCTBUS U OCYIIECTBIISThH
KOHTpPOJIb PEe3y/lbTaTOB YCBOCHMsI Y4EOHOIO0 MaTepuasa; BHOCUTh HEOOXOIUMMbIE KOPPEKTUBHI B
y4eOHYIO0 JesTeNIbHOCTh Ha OCHOBE aHalnM3a W OLEHKHU JOMYIIEHHBIX OMIMOOK; CaMOCTOSATEIbHO
OTIPENIeNATh OPUEHTUPHI YUeOHBIX ACHCTBUI MPH N3YYEHUH HOBOT'O MaTepHara.

KoMMyHUKAaTHBHBIE 1IEHHOCTHBIE OpPHEHTAllMM, OCHOBY KOTOPBIX COCTaBIIAIOT IIPOLIECC
OOIIeHUsT W TpaMOTHas pedb, OyIyT CIOCOOCTBOBATH PAa3BUTHIO TOTPEOHOCTH BECTH JIMAJIOT,
BBICIYyIIMBATh ~MHEHUE OIIOHEHTa, Yy4YacTBOBATh B JIUCKYCCHM, OTKPBITO BBIpAXaTb U
apryMEHTUPOBAHHO OTCTauBaTh CBOIO TOYKY 3pEHHUS, IPABWIBHO MCIIONb30BaTh XUMHUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY.

B pesyabraTe u3yueHusi 6a30BOro Kypca XMMHMHU BBINIYCKHUK CpeJHel HIKOJbI MOJYYHT
BO3MOKHOCTh HAYYHTHCH:

® COBEpIICHCTBOBATH M Pa3BUBATh YMEHHUE YIPABJISATH CBOEH MTO3HABATEIIBHOM €S TEIbHOCTHIO;

® [PUMEHSITH OCHOBHBIC MHTEIUICKTYalIbHBIC OMEpAIllMU TaKUe KakK, (OPMyTUPOBAHUE THIIOTE3,
aHaJdu3 W CHUHTE3, CpaBHEHHE, OOOOIIEHHWE, CHCTEMAaTH3allls, BBISBICHHUE MPHUYUHHO-
CJIEACTBEHHBIX CBSA3EH U AP. I U3YUYCHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLU;
WCIIOIB30BATh Pa3IMYHbIC HCTOYHHUKH TSI TIOJTyYEHUS XUMAYECKON HH(MOpMAITNK;
CaMOCTOSITEJIPHO TJIAHUPOBATh M OPTAaHU30BBIBATh YU€OHO-TIO3HABATEIBbHYIO JAEATESILHOCTD;
YCTaHABIIMBATh MOCIIEA0BATEIBHOCTh IEUCTBUN IPU PEIlIeHNU y4eOHOM 3aauu;

OCBAaMBaTh KIIFOYEBBIC KOMIIETEHTHOCTH, KOTOPbIE HMEIOT YHHMBEPCAJbHOE 3HAUYECHUE IS
pPa3IUYHBIX BHJOB JEATEIBHOCTH, B WX 4HCIE: OOOOIIEHHBIE CMOCOOBI pEeLIeHHs 3ajad,
HCCIIE0BATEIbCKUE YMEHHS, KOMMYHUKATUBHBIE YMEHUS, UHPOPMALIMOHHBIE YMEHHSI.

Kpumepuu oyenku
KOHTPOJIb 3HAHUIA, YMEHWI, HABBIKOB:

KonTpoJb npenycMaTpuBaeT MpoBeACHUE JTAO0OPATOPHBIX, TPAKTUIECKHUX, CAMOCTOSTEIbHBIX,
TECTOBBIX U KOHTPOJIbHBIX paboT. K 0CHOBHBIM (hopMaM KOHTPOJIS, HCIIOIB3YEMbIE MHOIO,
SBJISAIOTCS: (PPOHTANBHBIN ONPOC, TEKYIUH, KOMOMHUPOBAaHHBIE (POPMBI, TECTOBBIE
KOHTPOJIMPYIOLUE 3a1aHusl (OyMa)KHbI BapHaHT WM KOMIIBIOTEpHAs IPOBEPKA) 110
MHANBUAYAIbHBIM KapTOUYKaM, KOHTPOJIbHBIE U MPaKTHUYECKUEe padoThl, OLleHKa pedepaToB U
noxianoB. OpraHusanysi CaAMOKOHTPOJISL M B3aMMOKOHTPOJISI 3HAHUH BO BpeMs 3aHsaTuid. llkana



Kpowme BbilIe nepeyrciieHHbIX OCHOBHBIX ()OpPM KOHTPOJISI OyIyT OCYILECTBISATHCS HEOOIbIINE
TEKYIIHE TECTOBBIE padOThI B paMKax Ka)KJJOW TEeMbI B BUJIE (P)parMEeHTOB ypoKa.

Kpurepun u HOpMBI OlIeHKH 3HAHUI, YMEHUH M HABBIKOB 00y4alOIUXCs 10 XUMUH
1. Ouenka ycTHOro oTBera.
OrMmerka «5» :
- OTBET IOJIHBIM U MPABWIbHBIA HA OCHOBAaHWUU U3YYEHHBIX TEOPU;
- Marepuaj M3J0KEH B OIPEACIICHHOW JIOTMYECKOW ITOCIIEIOBATEIbHOCTH, JIMTEPATYPHBIM
SI3BIKOM;
- OTBET CAMOCTOSATEIIbHBIN.
OTBeT «4» ;
- OTBET IIOJIHBIM U NPABWIbHBIA HA CHOBAHUH U3YYEHHBIX TEOPUH;
- MaTepuall MU3JI0)KEH B OIPEIEICHHOM JIOTMYECKOW IIOCJIEIOBATEIbHOCTH, IIPU 3TOM
JIOIYLIEHbI 1BE-TPU HECYLIECTBEHHbIE OLUIMOKH, UCTIPaBICHHBIE 110 TPEOOBAHUIO YUUTEIS.
Otmerka «3» :
- OTBET IOJIHBIM, HO NPU 3TOM JAONYIIEHA CYIIECTBEHHas OMMOKA WJIM OTBET HEIOJIHBIM,
HECBS3HBIN.
OrMmerka «2» :
- T1pu OTBETe OOHApPYKEHO HEMOHMMAHUE YYalIUMCS OCHOBHOI'O COJEpKaHUS y4ueOHOTro
MaTepualia WIM JIONMYyLIEHbl CYLIECTBEHHBbIE OIIMOKH,  KOTOpPbIE YYaIIMHCS HE MOXKET
WCIIPABUTH IIPU HABOASIIMX BOIIPOCAX YUHUTENSA, OTCYTCTBUE OTBETA.

2. OneHka IKCNepUMEHTAIBLHBIX YMEHUIA.

- OneHka cTaBUTCA Ha OCHOBAaHWU HAOMIOACHHS 33 YYallUMUCS U MUCHMEHHOTO OTYeTa
3a paboty. OT™MeTKa «5»:
- paboTa BBINOJIHEHA TMOJHOCTBIO M TPABWIBHO, CJCJAHBl NPABWIbHBIE HAOMIOACHUA H
BBIBO/IbI;
- DKCTIIEPUMEHT OCYIIECTBIICH IO TUIAHY C YY€TOM TEXHHKH 0€30MacHOCTH M TPABUI paboTHI C
BEI[ECTBAMH U 000PYIOBaHHEM;
- TPOSIBJIICHbl OPraHU3alMOHHO - TPYAOBBIE YMEHHUS, MOIAECPKHUBAIOTCS YUCTOTAa paboyero
MECTa U TIOPSIOK (Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS] PEAKTHBHI).

OT1merka «4» !
- paboTa BBINIOJIHEHA MPABUIILHO, ClI€JaHbl MPABHIbHBIE HAOIIOACHHS U BBIBOJIBI, HO IIPH 3TOM
HKCIIEPUMEHT TPOBEJICH HE TOTHOCTHIO WIIM JTOMYIIEHBI HECYIIECTBEHHBIE OMMOKN B paboTe ¢
BEIIECTBAMHU U 000PYIOBaHUEM.

OtTmerka «3»:
- paboTa BBINIOJHEHA TMPABWIIFHO HE MEHEE YeM HAIOJIOBHHY WM JIOMYIIEHA CYIIECTBEHHAs
omnOKa B XO/€ JKCIIEPUMEHTa B OOBSICHEHHH, B O(pOpMIEHHHM pabOThl, B COOJIIOACHUU
MpaBUJI TEXHUKH O€30MacHOCTH Ha padoTe ¢ BEImEeCTBaMH W O00OpYIOBaHHWEM,  KOTOpas
UCIIPABIIACTCS IO TPEOOBAHUIO YUUTEIIS.

OT1merka «2»:
- jgomymieHsl 1Be (M 0oJiee) CyIIECTBEHHBIC OIIMOKH B XOJ€: DKCIIEPUMEHTA, B OOBICHCHHH,
B odopmiieHUH pPabOTHI, B COOJIOJACHWU MpPaBHJ TEXHUKH OE30MacHOCTH TpU pabore ¢
BEIIECTBAMU M O0OOpYJOBAaHHMEM, KOTOpbIE Y4YalllUHCS HE MOXET HCIPaBUTh Jaxe IO
TpeOOBAHUIO YUHUTEIIS,
- paboTa He BBHIMOJIHEHA, y yYallerocsi OTCYTCTBYET SKCIIEPUMEHTAILHBIE YMEHHS.

3. OueHka yMeHHil pelIaTh pacyeTHbIe 3aJa4M.
OTMeTKAa «5»:
- B JIOTHYECKOM PACCYKICHHHM U PEIICHUU HET OIMMOOK, 3aJlaya pelieHa ParHOHAIbHBIM
CIocooom;
OtTMeTKa «4»:
- B JIOTMYECKOM PACCYKJICHUHM M PEIICHMs] HET CYIECTBEHHBIX OIIMOOK, HO 3a/Jaya pelieHa
HEepalMOHAIBHBIM CIIOCOO0M, WJIHM JIOMYIIEHO He OoJsiee ABYX HECYIIECTBEHHBIX OIINOOK.
OTMeTKa «3»:



- B JIOTHYECKOM PACCYXJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIEHAa CYIIeCTBCHHAs
OmMOKa B MAaTEMAaTHYECKUX pacueTax.
OTMeTKa «2»:
- IMEeTCS CYIIECTBEHHBIE OLTHOKHU B IOTUYECKOM PACCYKIACHUU U B PELICHUH.
- OTCYTCTBHE OTBETa Ha 3aJjaHUE.

4. OueHka NMMCbMEHHbBIX KOHTPOJBHBIX padoT.
O1MmeTKa «5»:
- OTBET IOJIHBIM U MPAaBUIIbHBIN, BO3MOKHA HECYILECTBEHHAS OLINOKA.
OTMeTKa «4»:
- OTBET HETIOJHBIN WJIU JIOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK.
OtMmeTKa «3»:
- paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIIEHA OJHA CYIIECTBEHHAs OIMIMOKA U
MIPU DTOM JIBE-TPH HECYIIIECTBCHHBIC.
OTMeTKa «2»:
- paboTa BBITIOJHEHA MEHBIIE YeM HAIOJOBHHY WU COJCPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIIHOOK.

- paboTa He BBITIOJIHCHA.
[lpu oleHKe BBHIMONHEHUS NHCHMEHHOW KOHTPOJBHON paboOThl HEOOXOAMMO YYHTHIBATH
TpeGoBaHuUs e1nHOro Ophorpaduyeckoro pexuma.

5.0neHka TecTOBBIX padorT.

TecTsl, cocTOAIIME U3 TSATH BOMPOCOB MOXKHO HCIIOIB30BATh MOCIIE U3YYEHUS KaXKI0ro
Marepuana (ypoka). Tect u3 10—15 BonmpocoB UCTONBb3yeTcsl ISl IEPUOTMISCKOTO KOHTPOJIS.
Tect n3 20—30 BonpocoB HEOOXOAUMO UCIIOIB30BATH JJI1 UTOTOBOI'O KOHTPOJIS.

[Ipu oLleHMBaHUU UCIIONB3YETCS CIEAYIOIIAs IKAJA: AJIsl TECTA U3 ISITH BOIPOCOB

* HET OIIMOOK — OIICHKA «5»;

* 0/lHa OIIMOKA - OLEHKA «4»;

* JIB€ OIIMOKU — OILIEHKA «3»;

* TpU OIIMOKH — OLEHKA «2».

st tecta u3 30 BOIIPOCOB:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5;

* 19—24 npaBWIBHBIX OTBETOB — OLICHKA «4»;

* 13— 18 nmpaBUIILHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLIEHKA «2).
Ouenka 3a OUKmMmanm, mecm.

O1merka «5»: IIpaBunbHbIX 0TBETOB OT 95% 10 100%

Ot1metka «4»: [IpaBunbHbIX 0TBETOB OT 75% 110 94%

OtMmertka «3»: [IpaBuiibHbEIX 0TBETOB OT 55% 110 74%

OtMmertka «2»: [IpaBuiIbHBIX OTBETOB MeHbIIE 54%

6. Ouenka pedepara.

Pedepat ouenuBaeTcs no cieayronum KpuTepusm:

* coOmrozieHne TpeOoBaHU K €r0 0POPMIICHUIO;

* HEOOXOIUMOCTh U JIOCTATOYHOCTH ISl PACKPBITUS TEMbI NMPUBEIACHHON B TeKcTe pedepaTa
nHpopmanuu;

* YMEHHE 00YyJaroerocsi CBOOOIHO U3JIaraTh OCHOBHBIE HJIEH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYaIOUIETOCS MMOHATH CYTh 3a/1aBa€MBIX YJICHAMH aTTECTAIIMOHHON KOMUCCHH
BOIPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HAa HUX.



Conep:kanue nporpaMmmbl
Beenenune (14)

Tema Nel«Ctpoenne BemecTBa» (9 4acon)

Amom — cnoxcnaa wacmuya. SIqpo U >MEKTPOHHAs 000JI0YKA. DIIEKTPOHBI, NMPOTOHBI U
HEUTpPOHBI. MuKpomMup 1 Makpomup. Jlyanns3m 4acTULl MUKPOMUPA.

Cocmosinue 31eKmpoHo6 6 amome. INEKTPOHHOE 00yako U opOuTanb. KBaHTOBBIE umcra.
dopma opbOuraneir (S, p, d, f). Dueprernuyeckre ypoBHH W MOAYpOBHH. CTpOEHHE 3JIEKTPOHHBIX
000JI04eK aTOMOB. DJEKTPOHHBbIE KOH(pUTrypamuu atomMoB 31aemMeHTOB. [lpuanun Ilaynu u mpaBuio
I'yama. DnexkrtpoHHO-Tpaduyeckue (HOpPMYyIbl aTOMOB JJIEMEHTOB. JIEKTPOHHAS KiacCUpUKAIUSI
3JIEMEHTOB: S-,p-, d- u f-cemeiicTra.



Ilepuoouueckuii 3akoH u nepuooudeckas cucmema xumuveckux snemenmos /. U. Menoeneesa
u cmpoenue amoma. Ilepuoguueckuil 3akoH u ctpoeHue atoma. Mzotonbsl. CoBpeMEHHAsl TPAKTOBKA
MOHATHUS «XUMUYECKHUN 3rieMeHT». Bropas dopmynupoBka nepuoandeckoro 3akona. Ilepuognueckas
cucteMa /1. 1. MenneneeBa u ctpoenue atoma. Gusndeckuid CMbICT TOPSAIKOBOIO HOMEpA 3JIEMEHTOB,
HOMEpOB Tpynnbl U nepuoja. [IpuynHbl U3MEHEHUS METAUIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB
3JIEMEHTOB B IpyInax M MNepUoaax, B TOM uucie OOJbIIMX U cBepxOonbiuX. Tperbs GopMylnpoBKa
MEPUOJNYECKOI0 3aKOHA. 3HAUEHUE TIEPUOINYECKOr0 3aKOHA U MEPUOINIECKON CUCTEMBI XUMHUUECKHUX
snemenToB J[.M1. MenneneeBa i pa3BUTHS HAYKU U TIOHUMAHUSI XUMUYECKON KAPTUHBI MUPA.

Xumuueckaa ceazpv. Eounaa npupooa xumuueckoit ceéasu. VIOHHass XyuMuueckas CBA3b U
MOHHBIE KpUCTauueckue pemeTkd. KoBaneHTHass XuMHUYecKas CBSi3b M €€ KiaccuuKamus: 1o
MexaHu3My o00pa3oBaHMs (OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIN), IO 3JIEKTPOOTPULATENHOCTH
(monsipHasT W HEMOJISIpHAs), MO CIOCO0y MEepeKphIBaHUS DICKTPOHHBIX opOuTanei (6 W x), 1o
KpaTHOCTU (OAMHApHas, IBOWHAs, TpoilHas W mnonyropHas). [loaspHOCTE CBSI3M M MOJSPHOCTH
MoJieKyJbl. Kpuctainmyeckue penieTky BEeIecTB ¢ KOBAJIEHTHOM CBA3bIO: aTOMHAs M MOJIEKYJIsIpHAs.
Mertannuueckass XMMHUYECKash CBSI3b U METANIMYECKHE KpHUCTaJUIMYecKue pemeTkd. Bopopoanas
CBSI3b: MEKMOJIEKYJISIpHAsL U BHYTPUMOJIEKYIIsipHas. MexaHu3Mm 00pa3oBaHus ITOU CBS3H, €€ 3HAUCHHUE.
MexMoJIeKyJISIpHbIE  B3aUMOJACHCTBUSA. EnuHasg Npupoaa XMMHYECKUX CBSA3EH: MOHHAsl CBA3b Kak
IIPEIEIbHBIN CITy4ail KOBAJEHTHOM NOJIIPHOM CBA3M; NEPEXO0J OJHOTO BUAA CBSI3U B APYroOil; pa3Hble
BH/IbI CBSI3U B OJTHOM BEILECTBE U T. JI.

Ceoiicmea  KosanenmHouil  xXumuyeckou ceéaszu. HacelmaeMocTb, MOJISIPU3YEMOCTB,
HaIIPaBJIEHHOCTb. ' €eOMeTpHsI MOJIEKYII.

Tuopuouszayua opoumaneit u ceomempus M0ﬂel<yﬂ.8p3-m6pnzm3aunﬂ y aJKaHOB, BOJbI,
aMMuaKa, ajamMasa; sz-m6pmu/13auw{ y coelMHeHHI O0opa, aJIKeHOB, apeHOB, TMEHOB U rpadura; Sp-
rudpuau3aus y COeAMHEHUN Oepuiuius, ajJKUHOB M KapOuHa. ['eoMeTpusi MOJEKyd Ha3BaHHBIX
BEILECTB.

Ilonumepovr opzanuueckue u neopeanuveckue. llonmumeprsl. OCHOBHBIE TOHATHS XHUMHH
BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM: «MOHOMEp», «IOJUMEDP», «MAaKpOMOJIEKYNa», «CTPYKTYpHOE
3BEHO», «CTEMEHb MNOJUMEpU3AINN», «MOJIEKyNspHas Macca». CrnocoObl MOJIy4YeHHUS IMOJTMMEPOB:
peakuuy NOJUMEpHU3aluu M MOJIMKOHJeHcauuu. llonuMepsl OpraHM4ecKMe M HEOPraHUYeCKUE.
Kayuyku. [Tnactmaccel. Bonokna. buononumepsl: 6e1ku U HyKJIEUHOBBIE KUCIOTHI.

Hucnepcnovle cucmemst. lloHATne 0 pauMcnepcHbBIX cuctemax. JlucnepcuoHHas cpena U
mucnepcHas ¢aza. Tumbl IUCHEPCHBIX CUCTEM U UX 3HAYEHUE B IMPHUPOAE U JKU3HHU YeJIOBEKa.
JlucriepcHbIE CUCTEMBI C )KUKOHW Cpeioil: B3BECH, KOJUIOMIHBIE CUCTEMBI, HX KiIaccu(uKkanus. 3014 U
renu. D¢ ekt Tunnansa. Koarymsuus. Cunepesuc. MonekyssipHble U HICTUHHBIE pacTBOpbl. CrocoObl
BBIPAKEHUS KOHLIEHTPAIM1 PaCTBOPOB.

Pacuernble 3agaumu. 1. Pacuernl mo xummueckuMm Qopmynam. 2. PacueTsl, cBsi3aHHBIE C
MOHATUSIMH «MAaccoBast JIOJs» U «0O0beMHasi OJs» KOMIIOHEHTOB cMmecH. JlemoHcTpauuu. Mojaenu
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM TUIIOM CBs3eld. Mojaenu MOJEeKyl pas3IndyHON
reoMeTpu. Mojenu KpUCTAJUIMYECKUX DPELIEeTOK ainma3a U rpadura. Mojenu MoJeKyl H30MEPOB
CTPYKTYPHOU M IPOCTPAaHCTBEHHON n3omepun. CBoMCTBaA Tonyosa. Kosiekius miacTMace U BOJIOKOH.
OO6pa3iibl HEOPTaHWYECKUX TMOJIMMEPOB: CEphl IIACTUYECKOHM, (ocdopa KpacHOro, KBapia u JIp.
Mogenu monekyn 6enkoB 1 JIHK. OOpa3iipl pa3nudHbIX CUCTEM € KHUIKOH Cpeoi.

JlabopaTopuble onbiThl. 1. CBolCTBA THAPOKCUIOB JIIEMEHTOB 3-T0 mepuoja. 2.
O3HakomJieHHEe ¢ 00pa3liaMi OPraHMYeCKUX U HEOPTaHUYECKUX MTOJIMMEPOB.

Tema Ne2 «Xumuueckue peakuum» (11 +14 npakTukym)

Knaccugpukayusa xumuueckux peakuyuili 6 Op2AHUYECKOU U HEOP2AHUYECKOU XUMUU.
[lonsiTHe O XMMHUYECKOW peakIuu; €€ OTIMYME OT sAIepHOM peakiuu. Peaknuu, upymme 0e3
U3MEHEHHs KayeCTBEHHOI'O COCTaBa BEILECTB: aJUIOTPONM3ALMA, W30MEpHU3alus U IOIMMEPU3ALIHNS.
Peakuuu, wuaymme ¢ WM3MEHEHHMEM COCTaBa BEIIECTB: IO YHUCIY M COCTaBy pEarupyrommx u
00pa3yIoIIMXCsl BEIIECTB (Pa3yIoKeHUs], COSMHEHUS, 3aMeIlIeHns,, 0OOMEHa); 0 U3MEHEHHIO CTEeTeHeH
OKHUCJIGHHS  DJIEMEHTOB  (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUM W  HEOKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKLMH); TI0 TEIUIOBOMY PQEKTy (IK30- U SHAOTEpMHUUECKHE); 1Mo (ase (roMo-
U TeTepOreHHbIe); M0 HaNpaBieHHIo (00paTuMble 1 HEOOpaTUMBbIE); MO UCIOIb30BAHHUIO KaTaanu3aTopa
(KaTaJIUTUYECKUE U HEKATAJIUTHUUECKUE); 110 MEXaHU3MY (paJiMKaJIbHbIE U NOHHBIE); IO BUAY SHEPIUH,



VHULIUUPYIOLIEN peaKIuio (poroxumuueckue, paauanoHHbIE, AIEKTPOXUMUYECKHE,
TepMoxummuueckue). OCOOEHHOCTH KIacCU(PUKAIIMK PEAKIUN B OPraHMUECKOM XUMUH.

BeposTHOCTh IpOTEKaHUs XMMUYECKUX PEAKUUN. 3aKOH COXPAaHEHMs 3HEepruu. BHyTpeHHss
SHEPrus M OK30- M DOHAOTEPMUYECKHE peakiud. TermmoBod 3(PQPEeKT XUMHUYECKHX pPEaKIUi.
Tepmoxumuueckue ypaBHeHHs. Temnora oOpa3oBanus. IloHsiTHe 00 »SHTaIBNUU. DHTPOIUS.
B03MOXHOCTB ITPOTEKaHUS PEAKIMK B 3aBUCUMOCTH OT U3MEHEHUS DHEPTUU U SHTPOIIUH.

Crkopocmev xumuueckux peakuyuil. Ilonstne o ckopoctu peakuud. CKOpPOCTH TOMO- U
reTEpPOreHHON peakuuu. OHeprus akTuBauuu. DaxkTopbl, BIUSAIONIME HAa CKOPOCTh XMMHYECKOM
peakuuu: MpHUpPOJAa pearupyrolux BellecTB; TemmepaTypa (3akoH Banr-T'odda); konuentpaus
(OCHOBHOM 3aKOH XHUMHUYECKOM KHMHETHKH); KaTaiau3aropbl. Karanu3: romo- M TIeTepOreHHbIN;
MEXaHW3M JedcTBUA  KaraimuzatopoB. @Depmentsl. X cpaBHeHME C  HEOPraHUYECKUMH
karanu3zatopaMu. DepMEHTATUBHBIN KaTajau3, ero MexaHu3M. VHruOUTOphl M KaTaJIUTUYECKHUE SJbI.
3aBUCUMOCTBH CKOPOCTH PEAKILIMI OT HOBEPXHOCTU COMPUKOCHOBEHUS PEATUPYIOIINX BEIIECTB.

Obpamumocmep xumuyeckux peakyuil. Xumuueckoe paBHoBecue. [loHsTHE 0 XMMHYECKOM
paBHOBecHH. PaBHOBeCHblE KOHLEHTpauuu. JIMHAMUYHOCTh XMMHYECKOro paBHoBecusi. KoHcranTta
paBHOBecHs. DakTOppl, BIUSAIOIMIME HAa CMELICHUE pPAaBHOBECHUSA: KOHIICHTPALMs, [aBICHHE U
temneparypa. [Ipunnun Jlelllatense.

T'uoponus. Tlonstue «ruaponau3». 'MAPOIU3 OpPraHMYECKUX COEAUHEHUN (TrajoreHalKaHoB,

CIOXHBIX 3(UpOB, yraeBoioB, 6enkoB, AT®D) u ero 3HaueHue. [ MaApPOIN3 HEOPraHUYECKUX BEIIECTB.
IMuaponus coneit — Tpu ciydas. CryneHuyaTsiid Tuaposnn3. Heobpatumelii ruaponus. IIpaktrudeckoe
MIPUMEHEHHE THAPOIIN3a.

Pacyernbie 3agaum. 1. PacueThl 1o TEpMOXMMHYECKUM ypaBHEHUSAM. 2. BolumcieHue
TeroBoro 3¢ (deKTa peakiuyd Mo TeIUIoTaM Oo0pa30BaHUS PEarupyrolux BEHIECTB W IMPOIYKTOB
peakuuu. 3. Omnpenenenue pH pactBopa 3amaHHOW MOJsIpHOW KOHUEHTpanuu. 4. Pacuer cpeaneit
CKOPOCTHM PEaKLMH 110 KOHLEHTPALUsAM Pearupyromux BEIIECTB. 5. BBUNCICHNS C UCIIOIB30BaHUEM
MOHATUSL «TEMIIEPATYPHBIA KOX(PQPHUIMEHT CKOpOCTH peakuuu». 6. HaxoxaeHue KOHCTaHTHI
PaBHOBECHS PEAKLMM 10 PABHOBECHBIM KOHIICHTPALUSAM U OIPEACICHUE UCXOAHBIX KOHLEHTPALMN
BEIECTB.

Jemoncrpanuu. Ilpespamienue kpacHoro ¢ocdopa B Oenblil, Kuciopora — B 030H. Mojenu
H-OyTaHa u u3oOyraHa. [lomyueHue Kuciopona W3 MEPOKCHAA BOJOPONA U BOABI, JAETUApaTalUs
sta”ona. llenmouka mpespamenuit P — P»Os — H3zPOa; cBolicTBa CONSIHOM M YKCYCHOM KHCIIOT;
peakuuu, uaymue ¢ o0pa3oBaHUEM 0CaJKa, ra3a U BOJAbI; CBOMCTBA METAJUIOB; OKUCIICHUE ajIbJIETU/Ia B
KHCJIOTY U CIIUpPTa B aJberua. Peakunu ropeHus; peakuuy dHAOTEPMHUYECKHE HA IIPUMEPE PEaKIUU
paznoxkeHus (3TaHoNA, KAIMHHOW CEUTPhI, U3BECTHIKA WM MEJia) U HK30TEPMHUECKHUE Ha MpUMEpE
peakiuii coeauHeHus (oOeclBeYMBaHUE MOAHOM BOJABI M pacTBOpa NepMaHraHaTa Kajlus STHIICHOM,
raiieHue M3BeCTH U Jp.). B3aumopneicTBue IUHKAa C pacTBOpPAaMH COJITHOM M CEpHOM KHUCIOT IpH
pa3HbIX TEMIIEpaTypax, IPU Pa3HbIX KOHLEHTPALMSIX COJISIHOW KHCIOTBI; Pa3jIOXKEHHE MEPOKCUAA
BOJIOpOAa C TOMOIbI0 okcuaa Mapranma (IV), kaTtamasel CBIpOTO Msica M CBIPOTO KapToders.
B3aumMoneiicTBre IMHKA ¢ Pa3IMYHON MOBEPXHOCTHIO (TIOPOIIKA, MBIIX, TPaHy) ¢ KUCI0TOW. Mozens
«xumsero cnosy. Cmenienne paBHoBecus B cucteme Fe°* + 3CNS™ «» Fe(CNS)s3; oMbLIeHHE KUPOB,
peakiuu 3TepuuKanuu. 3aBUCUMOCTb CTENEHH 3JICKTPOJUTHYECKOW JUCCOLMALUU YKCYCHOM
KHCIIOTBI OT pas3baBneHusi. CpaBHenue cBoiictB 0,1 H pacTBOpoB cepHON M CEpHUCTON KHCIIOT;
MYpPaBbUHON M YKCYCHOM KHCIJIOT; TMJPOKCHJIOB JIMTUS, HATpUsl U Kaius. VHAMKATOpBI U N3MEHEHHE
MX OKPAaCKH B pa3IMYHbIX cpenax. CepHOKUCBINA U (PepMEHTATUBHBIN THIPOIN3 YIIIeBOAOB. [ uaponmn3
KapOOHATOB, CYNIb()ATOB, CWIMKATOB IICIOYHBIX METAUIOB; HHUTpaTtoB nuHKa wiu cBuHoa (l1).
I'maponns kapOuja KaubIys.

JlaGopaTopHblie onbIThbl. 3. IlomyyeHne KuCIOpoaa pas3foKeHHMEM MNEepOKCHJa BOJOpoAa U (MIIH)

nepMaHrasaTa kanus. 4. Peakuuu, uaymue ¢ o0pa3oBaHHEM 0CajKa, raza U BOAbI JUIsl OPraHUYECKUX U
HEOpPraHUYeCKUX KHUCIOT. 5. Vcrosnb30BaHUe MHAMKATOPHOW Oymaru s onpeneneHus pH ciatoHsl,
’KEIyJOYHOT'O COKa U IPYTUX COKOB OpraHM3Ma 4esoBeka. 6. PazHble ciydan ruaponnsa coeil.

IIpakTuyeckas pabora Nel Penienue skcnepuMeHTaNbHBIX 33/1a4 MO TeMe «XUMUYECKHE
peaKIm
Tema Ne 3«BemectBa u ux cBoiictBay (8+14 npakTukym)
Knaccugurkayua neopzanuueckux eeujecms. llpoctoie u cioxHble BemecTBa. OKCHUIBI, UX
knaccupukanug. [uapokcuabl  (OCHOBaHUS, KHCIOPOJACOAEpKAIIME KHUCIOTHI, amdoTepHbIe



ruapokcuabl). Kuciorel, ux knaccudukanus. OcHoBaHus, ux kinaccupukanus. Conu cpenHue,
KHCJIBIC, OCHOBHBIC 1 KOMIIJICKCHBIC.

Knaccugukayua opzanuueckux eeuwjecme. YTIEBOIOPOAbl U KiIacCHU(PHUKAIUS BELIECTB B
3aBUCHMOCTH OT CTPOEHUS yriieponHou menu (anmudarndeckue W IUKINYECKHE) M OT KPaTHOCTHU
cBs3eil (mpenenbHble M HempenenbHbie). ['omomormueckuii psa. [IpomsBogHbIe YIriIeBOAOPOJIOB:
rajJjorcHaJiIkanbl, CIMPTHI, (I)GHOJIBI, AJIbACTUABI U KCTOHBEI, Kap6OHOBBIC KHCJIOTBI, IPOCTBIC U CIIOKHBIC
3¢ uUpbl, HUITPOCOEANHEHHSI, AMUHBI, AMUHOKHCIIOTHI.

Memannwt. 1lonoxenne MeTaJuioB B niepuoauyeckoit cucreme .M. MeHneneeBa u ctpoeHue
ux atoMoB. [IpocThie BelecTBa — METaIbl: CTPOCHUE KPUCTAJIOB U METAJUIMYecKas XUMHUYecKas
cBsi3b. Astotponus. OOmme ¢u3nyYecKue CBONCTBA METAIIOB. Psii CTaHAAPTHBIX SIEKTPOTHBIX
noteHnuangoB. OOmmMe XUMHYECKHE CBONCTBA METAJIOB (BOCCTAHOBUTENBHBIE  CBOMCTBA):
B3aUMOJICHCTBHE C HEMeTalaMu (KHCIOPOJOM, TaJloTeHaMH, Cepoil, a30TOM, BOJOPOJIOM), C BOJIOH,
KHCIIOTaMU U COJISIMH B PAacTBOPaX, OPTaHUYECKUMHU COCTUHEHHSIMH (CIIUPTaMHU, TajJoreHaIKaHAMH,
(heHoIIOM, KHCIIOTaMH), CO IeJI0YaMH. 3HAYCHHE METAJIOB B IIPUPOJIC U B JKU3HU OPTAHH3MOB.

Oouwgue cnocobwvt nonyuenun memannog. Metamnel B npupoae. Mertamiypruss U €€ BUIBIL:
MUAPO-, TUAPO- U IEKTPOMETAIUTYPrUs. IJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COCIMHEHHUIN METAIOB U
€ro MpaKTHYECKOE 3HAUYCHUE.

Hememannw. Ilonoxenue HemeTauioB B nepuoandeckor cucreme .M. Menneneena,
CTPOCHHE HUX AaTOMOB. OJEKTPOOTPULATEIbHOCTb. MHepTHBIE ra3bl. J{BOWCTBEHHOE IOJIOKEHUE

BOJIOpOAa B TMepuoanuYeckor cucteme. Hemeramisl — mpocTeie BemecTBa. Mx artomHOEe u
MOJIEKYJIIPHOE CTpPO€HHME. AJUIOTpONMs W €€ MNPUYMHBL. XHMHYECKHE CBOWCTBA HEMETAJUIOB.
OxucnuTenbHbIC CBOMCTBA: B3aUMO/ICHCTBHE c MeTaJUTaMH, BOJIOPOJIOM, MEHEe

AJEKTPOOTPULIATEIbHBIMU HEMETAJUIAMU, HEKOTOPBIMM CJIOKHBIMH BellleCTBaMU. BoccTaHOBUTEIbHBIE
CBOMCTBAa HEMETAJJIOB B PEAKIHIX CO (TOPOM, KUCIOPOJIOM, CIOKHBIMU BEIIECTBAMU-OKUCIUTEIIMU
(a30THOM M CepHOI KHCIOTaMH U JIp.).

Kucnoponnsie kucnotsl. I3MeHeHHE KHUCIOTHBIX CBOWMCTB BBICIIMX OKCHUIOB U THIPOKCHJIOB
HEMETAJIJIOB B IIEPUOJIaX U IPyMIax. 3aBUCUMOCTb CBOMCTB KUCIJIOT OT CTEIIEHU OKUCIICHHUS HEMETAJLIA.

Kucnomul opeanuueckue u neopzanuueckue. Kuciorsl B cBeTe MPOTOIUTHYECKON TEOPHH.
Knaccudukanus opraHmyeckux U HeopraHMyeckux KuciaoT. OOmme cBoHcTBA  KUCIOT:
B3aMMO/JICHCTBUE OPraHMYECKUX M HEOPraHWYECKUX KHUCIOT C METajllaMi, C OCHOBHBIMU OKCHJIaMH, C
aM(pOTEPHBIMU OKCHIaMHU U THUIPOKCUIAMH, C COISIMU, 00pa30BaHUE CIOXKHBIX 3pHupoB. OCOOEHHOCTH
CBOMCTB KOHIIGHTPUPOBAHHOW CEpHOM H a30THOW KHUCIOT. OCOOEHHOCTH CBOMCTB YKCYCHOW |
MYPaBbUHOM KUCJIIOT.

Ocnoeanusa opeanuueckue u Heopzanuyeckue. OCHOBaHHS B CBETE€ MPOTOIUTUYECKOM
teopud. Krnaccupukanuss opraHM4ecKMX M HEOPraHMYEeCKMX OCHOBaHMH. XHMMHYECKHE CBOMCTBa
IeI04Yel 1 HepacTBOPUMBIX OCHOBaHUM. CBOWCTBA OECKUCIOPOIHBIX OCHOBAHHI: aMMHaKa U aMHUHOB.
B3aumHoe BiIMsiHME aTOMOB B MOJIEKYJIE AaHWJIMHA.

Am@pomepnvie opzanuveckue u neopzanuueckue coeounenus. AMQpoTepHbIE COCIUHEHUS B
CBETE€ MPOTOJUTHYECKON TeoprH. AM(OTEPHOCTh OKCHAOB M THIAPOKCHIOB HEKOTOPHIX METAJIOB:
B3aMMOJECHCTBUE C KUCIOTaMM U Imenodyamu. [loHATHE O KOMILIEKCHBIX COEIUHEHHUSX.
KomrekcooOpa3oBarenb, TUTaHIbl, KOOPIUHAIIMOHHOE YHCIIO, BHYTPEHHSs cdepa, BHemHss chepa.
AMpOTEepHOCTh aMUHOKHUCIIOT: B3aUMOJICHCTBHE aMUHOKHCIIOT CO LIEJI0YaMM, KUCIOTaMH, CIIMPTaMU,
IpyT ¢ ApyroM (oOpa3oBaHue MOJUIECTTUIOB), 00pa3oBaHUE BHYTPEHHEH CONU (OUTIONSIPHOTO HOHA).

I'enemuueckasa cea3p medxncoy Kiaccamu OpaAHUYECKUX U HEOPZAHUYECKUX COeOUHEeHUI.
[loHsiTHE O TEHETUUYECKOU CBSI3M M I'€HETUYECKHUX PSAJaX B HEOPraHWYECKOM M OPraHU4eCKOM XMMHH.
I'enernueckue psabpl MeTamia (Ha MpUMepe KalbliMg M jKelesa), HeMeTallla (Ha MpuMepe cepbl U
KpEMHUS ), IEPEXOJHOTO 3JIEMEHTA (Ha MpUMepe LMHKA). ['eHeTuueckne psAabl U FeHETUYECKas CBSI3b B
OpraHMYecKON XUMHUU (A1 COeIMHEHUH, cofiepKallliX JIBa aToma yriiepoja B Moiekyne). EnuHcTBO
MHpa BEILLECTB.

Pacuernble 3axaun. 1. Boruncnenue maccol Wik o0bemMa MPOAYKTOB PEaKIMH 10 W3BECTHOM
Macce Wi 00beMy UCXOIHOTO BEIECTBA, COACPKAIIETO MPpUMECH. 2. BrrurcieHne Macchl HCXOHOTO
BEILIECTBA, €CJIM M3BECTEH MPAKTUUYECKHUI BBIXOJ U MAcCOBas J0Js €ro OT TEOPETUYECKH BO3MOMKHOTO.
3. BelunciieHus o XMMMUYECKUM YpaBHEHUSIM PEAKIUil, €CJIM OJHO U3 pearupyroliux BEIECTB JaHO B
u30bITKe. 4. OnpeneneHue MOJEKYISIpHOU (OpPMYIbl BEUIECTBA MO MACCOBBIM JIOJISIM 3JIEMEHTOB. 5.
OnpeneneHre MOJICKYISIpHOH (OpMYIBl Tra3000pa3HOTO BEMIECTBA 1O W3BECTHONH OTHOCHTEIBHOM
IUIOTHOCTA M MAacCOBBIM JIOJISIM 3JIEMEHTOB. 6. HaxosxneHue MonekynsapHOi (popMyIbl BEIIECTBA MO
Macce (00beMy) IpoayKTOB cropanus. 7. KoMOMHUPOBAaHHEIC 3a/1a4H.



JMemoncrpanuu. Komneknus «Knaccupukanus HeopraHMYeCKHMX BeEUIECTB» U 00pasIbl
npencraBureneid  kiaccoB. Komnmekuus «Knaccudukamms OpraHMYecKdX BEIIECTB» M 00pasibl
MpeACTaBUTENEH KJIaccoB. Mojenu KpUCTAUIMYECKUX pEeleTOK MeTauioB. Komiekuus meTamuioB ¢
pasHbIMU (PU3MUYECKUMH CBOWCTBaMH. B3ammojeiicTBue: a) JHUTHS, HATpUs, MarHusi M JKeJle3a ¢
KHCIIOPOJIOM; 0) IIEIOUHBIX METAIIJIOB C BOJIOH, CIUPTaMH, (DEHOJIOM; B) IIMHKA C PACTBOPAMH COJISTHON
U CEpHOM KHUCIIOT; I') HaTpusi C CEpOi; N1) allOMUHUS C MOJOM; €) JK€Je€3a C PACTBOPOM MEIHOTrO
KYIIOpOCa; 3K) aIFOMUHHUSI C paCTBOPOM eaKoro Hatpa. OKCUAbI U TUIPOKCH]IBI XPOMa, UX MOIY4YeHHE U
cBoiicTBa. [lepexon xpomara B Ouxpomar u odpatao. Kopposust MeTaijioB B 3aBUCUIMOCTH OT YCJIIOBHI.
3amuTa METaJIOB OT KOPPO3HM: 00paslbl «HEp)KaBeek», 3alUTHBIX MOKphITHH. Kosmekuus pya.
DJEeKTpONIN3 pacTBOpOB coyiel. Moaenu KpHCTAUIMYECKUX PpEHIeTOK Hoja, anMasa, rpadura.
Annorponust hocdopa, cepsl, kucinoponaa. BzaumoeicTsue: a) Boaopoa ¢ KUCIOPOAOM; B) HATPUS C
nojoM; €) obOecrBeurBaHUE HOIHOW BOJBI STWJICGHOM WM aneTwieHoMm. llomydyeHue u cBoiicTBa
XJIOPOBOJIOPOJa, COJITHOM KHUCIOTHI M aMMuaka. (CBOHCTBa COJISIHOW, pa30aBIeHHOW CEepHOM u
YKCYCHOM KUCJIOT. B3anumopeiicTBre KOHLIEHTPUPOBAHHBIX CEPHON, a30THON KUCJIOT U pa30aBIeHHON
a30THOM KHUCIOTHI ¢ Meabto. Peakmmsa «cepeOpsHOro 3epkaia» Aisi MYPaBbHHOW KHUCIOTHI
BzaumopeiicTBue pacTBopa rHIPOKCHIA HATPUS C KUCIOTHBIMH OoKcuaamu (okcuaom yriepona (1V)),
am(bOTepHBIMU TUAPOKCHIAMU (THIPOKCHIIOM IIMHKA). B3anmoaeiicTBue aMMuaka ¢ XJI0pOBOJIOPOAOM
U BOAOW. AHAJOTHYHO Ul METHUIaMUHA. B3aumonencTBue aMMHOKHUCIIOT C KUCIOTAMM U LIEI0YaMHU.
Ocymiectienue nepexonos: Ca — CaO — Ca(OH),; P — P,0Os — H3PO4 — Caz(POy),; Cu — CuO
— CuSO4 — CI/I(OH)Z — CnO — Cu; C;HsOH — C,H; — CoH4Brs.

JlaGopaTopHble onbIThl. 7. O3HaKOMIIEHHE C OOpa3lamMH MpeACTaBUTENIEH pa3HBIX KIIACCOB
HeopraHuueckux BemecTB. 8. O3HakomiieHMe ¢ oOpa3laMu IMpeACTaBUTENEeH pa3HbIX KIIACCOB
OpraHMuYecKHX BewecTB. 9. O3HakomiieHue ¢ kosekuuei pyna. 10. CpaBHeHHE CBONCTB KPEMHHUEBOM,
dbochopHOit, CepHON KHUCIOT, CEPHUCTOM MU CEPHOM KHUCJIOT;, a30TUCTOM M a30THOW KHCIOT. 11.
CBoiicTBa comsiHOM, cepHO# (pa30.) U yKcycHOHM kucnot. 12. BzaumonelcTBre ruIpoKcuaa HATpUs C
comsimu, cynbpatom meau (1) u xmopumom ammonwms. 13. Pasmokenwe ruapokcuma meaum (Il).
[Tony4yeHue rupoKcuia alFOMUHUS U U3y4eHHE ero aM()OTEPHBIX CBOMCTB.

IMpakTuyeckas padora Ne2 «PemeHne sKkCiepuMEHTAIBHBIX 3314 110 TeMe «BemiecTBa u ux

CBOUCTBAY.

Tema Ned «XuMusi 1 cOBpeMeHHOe 001ecTBO» (24)

Xumusa u npouzeoocmeo. XuMU4eCKasi IPOMBIIIIIEHHOCTb, XUMHUYECKass TEXHOJIOrus. ChIpbe
I XUMUYECKOW NPOMBINIJIEHHOCTH. Bojga B XMMHYECKOW MNPOMBINUIEHHOCTH. OHEPrUs s
XUMHUYECKOTO0 MPOM3BOJCTBA. HayuHble OpPUHIMOB XMMHYECKOTO MPOM3BOJACTBA.  3JalUTa
OKpY)Xalollled cpeabpl W OXpaHa Tpyda HIOpPU XUMHUYECKOM Mpous3BojcTBe. OCHOBHBIE CTaauU
XUMHUYECKOT0 MPOU3BOJICTBA (aMMHaka 1 MeTaHoja). CpaBHEHHE MTPOU3BOACTBA ITUX BEILECTB.

Xumuueckue eeujecmea Kak cmpoumenvHvle U NOOe10UHble Mmamepuanvl. BemecTsa,
UCIIOJIb3YEMbIE B TONUTpaduu, )KUBOMTUCH, CKYIBITYPE, apXUTEKTYPE.

Xumusn u Ixonozus. XUMUIECKOE 3arps3HEHUE OKpyKaroIiei cpeasl. OxpaHa ruapochepsl OT
XMUMHYECKOTo 3arpsisHeHus. OxpaHa MOYBBI OT XMMHUYECKOTo 3arpsizHeHus. Oxpana atMochepsl OT
XUMHUYECKoro 3arpssHeHus. Oxpana ¢uiopsl U (ayHbl OT XUMHUYECKOTO 3arpsi3HeHus. buorexHomorus
Y T€HHAsl UHXEHEPUsL.

XuMuyeckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIeH KyIbTypbl

JemoncTpanuu. Mojenu mpou3BOACTBA METaHONA M aMMuaka. Komutekums ynoOpeHuil u
necturaoB. OOpasibl CpefCTB OBITOBOM XMMHUU U JIEKAPCTBEHHBIX MpernapaTtoB. Kouiekiuu cpencTs
TUTUEHBI U KOCMETHKH, MPENapaToB OBITOBON XUMUH.

JlaGopaTtopHble onbIThl. 14. O3HaKOMIICHHE ¢ 00pa3IlaMu CPeICTB OBITOBOM XUMHUU U
JIEKapCTBEHHBIX MPENapaToOB, H3yICHHE NHCTPYKIIUK K HUM TIO MIPABIIIBHOMY U O€30ITaCHOMY
MIPUMEHEHHIO.

IHoBTOpenue (1 4)



HEJIb U 3AJIAYU BOCITUTAHUA
CoBpeMeHHbIN HAlMOHAIBHBIA BOCIIUTATENbHBIN HI€all, B COOTBETCTBUU ¢ KOoHIenuel 1yX0OBHO-
HPaBCTBEHHOI'O BOCIIMTAHMS POCCUMCKUX HIKOJIBHUKOB — 3TO BRICOKOHPaBCTBEHHBII, TBOPUECKUH,
KOMITETeHTHBIN rpakaannH Poccuu, mpuHuMaromuii cyas0y OTeuecTBa Kak CBOIO JIMYHYIO,
OCO3HAIOIINN OTBETCTBEHHOCTD 3a HACTOsAIIEE U OyayIlee CBOeH CTpaHbl, yKOPCHEHHBIN B TYXOBHBIX
U KyJIBTYPHBIX TPaJULUAX MHOMOHALIMOHAIBHOr0 Haponaa Pocculickon denepanuu.
Hcxopas U3 3TOro BOCIHMTATEILHOTO HJIealia, a TAKXKE OCHOBBLIBASICH HA 0A30BBIX, JJIS HAIIIETO

o011ecTBa IIEHHOCTSX (TaKUX KaK CeMbs, TPy, OTEUYeCTBO, IPUPOAA, MUD, 3HAHUS, KYJIbTYpa,



3/10pOBbE, YETIOBEK)
HEJIb éochumanusa -TAYHOCTHOE PA3BUTHE IIKOJIBHUKOB, IPOSIBISIOLIEECS :

1) B npUOOPETEHUH UMHU COOTBETCTBYIOIIETO STHM IIECHHOCTSIM OTIBITA MTOBEICHHSI, OTIbITA
MpUMEHEeHUs cHOPMHUPOBAHHBIX 3HAHUM U OTHOIIEHUH Ha MPAKTUKE (TO €CTh B MPUOOPETEHUH UMU
OTIbITa OCYILECTBICHHS COLUAIIBHO 3HAUUMBbIX JIEJ).

JlaHHas 11eN1b OPHEHTUPYET MEaroroB He Ha 00ecreueHne COOTBETCTBUS JIMYHOCTH peOeHKa
€IMHOMY YPOBHIO BOCIIUTAHHOCTH, a Ha 00ecrieueHrne MO3UTUBHON TUHAMUKHU Pa3BUTHUS €T0
JUYHOCTU. B CBSI3U € 3TUM BaKHO COUYETAHUE YCHIIMN MEAarora o pa3BUTHIO JUYHOCTH peOCHKA U
yCHIIMI camMoro pebeHKa 1o CBoOeMy caMopa3BUTHIO. VX cOTpyIHUYECTBO, MAPTHEPCKUE OTHOLICHUS
SBIISIIOTCS. BXKHBIM (DAKTOPOM ycriexa B JJOCTHKEHUH LIEIIH.

KonkpeTu3arus o0I1ieil 11eu BOCIUTAHUSI IPUMEHUTEIHFHO K BO3PACTHBIM OCOOEHHOCTSIM
LIKOJIbHUKOB MTO3BOJISIET BBIACIUTD B HEM CIICIYIOLIUE He1esble npuopumentvl, COOTBETCTBYIOIINE
TpEM ypOBHSIM 00pa30BaHUS:

B BoctmTanun I[GTGI\/'I OHOLICCKOI'O BO3pacTa, IPUOPUTETOM ABJIACTCA CO3AAHUE 6JIaFOHDI/[ﬂTHI)IX

YCJIOBHHA IS HDI/IOGDeTeHI/IH INKOJbHUKAMH OIbITA OCYIIECTBJICHHA COUMATBbHO 3HAYUMBbIX

aeJa.

Brigienenre 1aHHOTO MPUOPHUTETA CBA3aHO C OCOOCHHOCTSMH IIKOJIBHUKOB FOHOIIIECKOTO BO3pacTa: ¢
WX TIOTPEOHOCTHIO B KM3HEHHOM CaMOOTIPEICIICHNH, B BRIOOPE NaTbHEHIIETO )KH3HEHHOTO MYTH,
KOTOPBII OTKPBIBAETCS MEPET HUMHU HA IMOPOTe CaMOCTOSITEIbHOM B3POCIION KH3HH.
CraenaTh paBUILHBIN BEIOOP CTAPIICKIACCHUKAM MMOMOKET UMEIOIIUICS Y HUX peaTbHBIN
MPaKTUYECKUIA OTIBIT, KOTOPBI OHU MOT'YT IPUOOPECTH B TOM YHCJIE U B IIKoJe. BaskHO, YTOOBI OMBIT
0Ka3aJICsl COIMAJIbHO 3HAYUMbIM, TaK KaK MIMEHHO OH TTIOMOKET FTaPMOHUYHOMY BXOXKIECHUIO
IIKOJILHUKOB BO B3POCITYIO KU3Hb OKPY)KAIOIIETO X OOIIECTBA.
3r0:
- OTIBIT JIeJ1, HATIPABJICHHBIX HA 3a00TYy O CBOCH CeMbe, POJHBIX U OJIM3KUX;
- TPYZIOBOM OIIBIT, OMBIT YYACTHUS B MPOU3BOJICTBEHHON MTPAKTUKE;
-OIIBIT JI€J1, HAIIPABJICHHBIX HA MOJb3Y CBOEMY POJIHOMY TOPOAY WJIU CETy, CTPAHE B LIEIIOM, OTIBIT
JIESITEIBHOTO BBIPAXKECHUSI COOCTBEHHOM IPayKIaHCKOU MO3UIINY;
- OIBIT IPUPOIOOXPAHHBIX JIET;

- OTIBIT Pa3pEIIeHHsT BO3HUKAIOIINX KOH(WIMKTHBIX CUTYAIWI B IIIKOJIE, TOMA UJTU Ha YITUIIE;

- OITBIT CAMOCTOSITEIIFHOTO TPHOOPETEHNST HOBBIX 3HAHMM, IPOBEICHHS HAYYHBIX UCCIICIOBAHMH, OTIBIT
MPOEKTHOM 1€ TETbHOCTH;

- ONBIT U3YUYEHUS, 3ALMUTHI 1 BOCCTAHOBJICHUS KYJIBTYPHOIO HACIIEIUSI YEIIOBEYECTBA, ONIBIT CO3AaHUs
COOCTBEHHBIX MIPOU3BENICHII KYIBTYPBI, OIBIT TBOPYECKOTO CAaMOBBIPAKEHUS;

- OITIBIT BEJICHHUS 37I0POBOTO 00pa3a >KU3HH M 3a00THI O 3I0POBBE APYTHX JIFOICH;

- ONBIT OKAa3aHUsI IOMOIIY OKPYKAIOITUM, 3a00ThI O MaJIbIIIAX WM IMOXKMIIBIX JIFOASX, BOJJOHTEPCKUI
OIIBIT;

- OIBIT CaMOIIO3HAHMS ¥ CAMOAHAJIN3A, OTIBIT COLIMAIIBHO IPUEMIIEMOT'O CAMOBBIPAYKEHUS U

caMopeain3alru.



Brienenue B 00IIel 11eM BOCIIUTAHKS LIETIeBBIX IIPUOPHTETOB, CBSI3aHHBIX C BO3PACTHHIMUA OCOOCHHOCTIMU
BOCIIUTAHHUKOB, He 03HAYAen UZHOPUPOBAHUSA OPY2UX COCHAGTAIOWUX 00uiell Yelu 60CNUMAHUAL
[priopurer — 3T0 TO, UeMy TieAaroraM, paboTAIOIIMM CO IKOIBHUKAMH KOHKPETHOM BO3PACTHOM KaTeropuy,
MPENICTOMT YIEIATH OOJIBIIIEe, HO HE €IMHCTBEHHOE BHUMAHKE.

JlobpocoBecTHast paboTa 1earoros, HaIPaBJICHHAS Ha JTOCTHDKEHUE TIOCTABIICHHOM 11711, TIO3BOJIUT PEOSHKY
TIOJTy9UTh HEOOXOMMBIE COIMAIIBHBIC HABBIKU, KOTOPHIE IIOMOTYT MY JTyUIlle OPUCHTUPOBATHLCS B CIIOKHOM
MHPE YeJIOBEYECKUX B3aMMOOTHOIIIEHHH, Y((heKTHBHEE HATAYKUBATH KOMMYHHUKAIHIO C OKPY KAIOIIIIMH,
YBEPEHHEE YyBCTBOBATH Ce0sl, IIPOAYKTHBHEE COTPYTHUYATH C JIFOJIbMHU Pa3HbIX BO3PACTOB U PA3HOIO
COLMATTBHOTO TIOJIOYKEHUSI, CMEJIee MCKATh M HAXOWTH BBIXOJIBI U3 TPYTHOW KM3HEHHOM CUTYAIINH,

OCMBICJIEHHEE BbIOUpATh CBOM KU3HEHHBIN MyTh.

Ka.]'leHIlapHO-TeMaTI/I‘-leCKOC IJIAHUPOBaHUE

Ne Tema ypoxka KommuectBo Jomaminee 3aganue
ypoKa 4acoB
Beenenne (14)
1 BBoanbiit MHCTPYKTaX o TexHuke | 1 [TosT. CTpoenue atoma,
Oe3omacHOCTH. BBenenne B 001IyI0 XUMHUIO 8 Kmacc
Tema Nel«Ctpoenue BemectBay (94)
2.(1) OCHOBHBIE CBEJIEHUS O CTPOCHUH aTOMA. 1 §1, Nel-4
3.(2) Ilepronuueckoro 3aKOHa XUMUYECKHX | 1 §2,4-6
anementoB JIM. MenneneeBa u  Teopuu




XHUMHUYECKOT'O CTPOCHUH aTOMA.
4.(3) dunocodckue OCHOBBI obmmHoctu | 1 §3,1-3
[Tepuoauyeckoro 3aKOHa u TEOPHUH
XUMHYECKOro crpoenus. Bxonnas KP
5.(4) HoHHast cBsA3p W HOHHBIE KpUCTaUTHMUYecKue | 1 §4, No5
PEIIETKH.
6.(5) KoBanenTtHast xumudeckast cBsi3b. ATomHbIE | | 1 §5, Ne6
MOJICKYJISIPHBIC KPHCTAUTUYECKNE PEIICTKH.
7.(6) Mertasuinueckas XUMUYECKast CBA3b. 1 §6, No5
8.(7) BomoponHasxuMudeckas CBA3b. 1 §7
9.(8) [Tomumepsl. Mopysb: Perenns rinodanbHbIX 1 §8, Ne§
HKOJIOTHYECKUX MTPOOIIEM COBPEMEHHOCTH.
10(9) JlucrniepcHbIe CUCTEMBI. 1 §9, Ne5-6
Tema Ne2 «Xumuueckue peakuum» (11 +14 npakTukym)
11-12 Knaccudukamnuss XuMHIECKUX peaKIuit 2 §10, Nel-7
(1-2)
13(3) CKOpOCTh XUMHUYECKHX peakuuii. MoTyib: 1 §11,Ne3
Penrenust rio6anbHBIX SKOJIOTHIECKUX MTPOOIIEM
COBPEMEHHOCTH.
14(4) O0paTUMOCTh XUMHUYECKHUX PEAKITHIA. 1 §12, Nel-3
XUMHUECKOE PABHOBECHE U CTIOCOOBI €T0
cMmernienust. Moyns: Perenust rino0anbHBIX
HKOJIOTHYECKUX MPOOIIEM COBPEMEHHOCTH.
15-16 I'unponus. Moayns: Penienns riiodanbHbIX 2 §13, Ne3-5
(5-6) HKOJIOTHUECKUX MTPOOJIEM COBPEMEHHOCTH.
17 (7) | OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 1 §14, Ne4-5
Moayinb: 3a1aun Ha BHIBOJL XUMHUYECKHUX
dbopmyst.
18-19 DNEKTPOIN3 PACILIABOB H PACTBOPOB. 2 §15, No6-7
(8-9) [IpakTveckoe MPUMEHEHUE JICKTPOIIH3A.
Monynb: 3a1aun Ha BBIBOJI XUMHUYECKHUX
dbopmyot.
20 (10) | MpakTuueckass  paGora  Nel  Pemenwe | 1 TXb Oruer
IKCIIEPUMEHTATHHBIX 3amad o TeMe
«XUMUYECKUE PEAKIIUNY
21 (11) | IMoBTOpenue u ob6o6IIeHue. Moyib: 3anayun Ha | 1 [omT. §§1-15
BBIBOJI XUMHUYECKUX (OPMYIT
22 (12) | KonurpoabHas padora Nel mo Teme «CTpoeHue
BelllecTBa. XumMuyeckune peakmum».
Aomunucmpamuenaa KP
Tema Ne 3«BemecTBa n ux cBoiictay (8+14 npakTukym)
23 (1) | Metamisl. Moayiib: Perienus riodanbHbIX 1 §16 Nel4
HKOJIOTHYECKUX MTPOOIJIEM COBPEMEHHOCTH.
24 (2) | Hemeramsl. biiaropossbie ra3si. 1 §17, No4-5
25(3) KucnoTsl HeopraHmueckue 1 Oprann4eckue. 1 §18, Ne5
Monyie: Pemenust riio0ambHbIX 9KOJIOTHIECKHUX
1po0JIeM COBPEMEHHOCTH.
26(4) OcHOBaHHSI HEOPTaHUYECKHE U OPTaHIMYECKHE. 1 §19, No7

Monynb: 3a1aun Ha BEIBOJI XUMHUYECKHUX
(opmy




27 (5) | AmdotepHbie opraHndeckre U Heoprannyeckue | 1 §20, Ned
coeauHeHus. Moyinb: Perienus riiobanbHbIX
HKOJIOTHYECKUX MTPOOIIEM COBPEMEHHOCTH.
28 (6) | Comu. Mojyns: Perienust riio0ambHbIX 1 §21, Ne7
HKOJIOTHYECKUX MPOOJIEM COBPEMEHHOCTH.
29(7) IMpakTuyeckasi padora Ne2 «Pemenne 1 TXB Otyer
IKCIIEpUMEHTAIBHBIX 3a7a4 1o TeMe «BemiecTsa
Y UX CBOWCTBAY.
30(8) [ToBTOpenue u o6o6menue. Moyns: 3agaun Ha | 1 §§ 16-21
BBIBOJI XHMHUYECKHUX (OPMYJI
31(9) Konrpossnas padora Ne2 mo teme «Bemiecta u | 1 [ToBTOPUTH OCHOBHBIE
UX CBOMCTBa». AOmunucmpamuenas KP BOIIPOCHI Kypca XUMHHU
11 kmacca
Tema Ned «Xumusi u coBpeMeHHOe 001ecTBo» (2 yaca)
32(1) XuMu4deckas TeXHoJorus(ceMuHap). Moyiib: 1 §22, coobieHue
Pemenus rino0aabHBIX HKOJIOTHYECKUX TTPOOIIEM
COBPEMECHHOCTH.
33(2) XuMudeckass TpPaMOTHOCTh Kak KOMIOHEHT | 1 §23, Nel-5
001mel KyabTyphl (CeMHHAp)
34 IloBTOpEHME u 00001IeHNe Kypca. | 1

ITonBenenue UTOros.




