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Iloacnumenvnasn 3anucka

HopmatuBHo-nipaBoBas 6a3a janHoil paboueii mporpaMmBbl:

®denepanbHbiii 3aK0H OT 29 aexadps 2012 r. N 273-D3 "O6 obpazoBanuu B Poccutickoii denepamumy

(] Ilpuka3z MunucrepctBa oOpazoBanust U Hayku P® ot 17 nmexabps 2010 r. N 1897 "O6 yrBepknenun QenepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOr0 CTaHAapTa OCHOBHOTO 00111ero ooOpa3zoBaHus"

C u3MeHeHUsAMH U JonoHeHusAMH oT 29 nexabps 2014 r., 31 nexabps 2015 .

[ Ipumepnoit OOIT OO0, pexomenaoBanHas ®YMO B pegakuuu mpotokoia Ne 3/15 ot 28.10.2015 denepanbHOro yue6GHO-METOIMYECKOTO
00bEeIUHEHNS TI0 001IeMy 00pa30BaHUIO

(] Hopm ®enepanshoro 3akona ot 01.12.2007 Ne 309-®d3 «O BHeceHUM U3MEHEHHM B OTJEIbHBIC 3aKOHOAATENbHBIE akThl Poccuiickoit
denepanuu B 4aCTH U3MEHEHHUS IOHATHA U CTPYKTYPBI TOCYAaPCTBEHHOTO 00pa30BaTEIBHOTO CTAHIAPTAY;

[ Tlpuka3a MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu «O0 yTBepkaeHUU (enepalbHbIX NepeyHedl yueOHHMKOB,
PEKOMEHIOBAHHBIX K HCIOJB30BAHUIO MPU peaTU3alUd HMEIONUX TOCYAapCTBEHHYIO aKKpEIUTAIllMI0 00pa3oBaTENbHBIX MPOrpaMM Ha4daJibHOTO
o01ero, OCHOBHOTO o00ImIero, cpeanero ooOmero ooOpazoBanus» Ne 253 or 31 mapra 2014 roga u aHANOTWYHBIC TPUKA3bl H3MCEHSIOIIUE M
JOTIOJTHSIIOIIHNE €T

[1 WHCTpYKTHBHO-METOIMYECKHX MuceM JlemapTamMeHTa TocyAapCTBEHHOW MONMUTUKH B cdepe obmero obOpazoBaHus MuHHUCTEpCTBA
00pa3oBaHMs U HAYKH

Jlannast mporpaMMa COOTBETCTBYET OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMe OCHOBHOTO obOmiero o6paszoBanus MBOY r. ActpaxaHu
«'mumuazust Ne2y. Pabouas nporpamma GopMupyercs Ha OCHOBE CUCTEMHO-/IESITEIIbHOCTHOTO MOAXO0/a.

Hacrosimas nporpamma coorBerctByeT TpeboBanusM @I'OC OOO 1 coCTOUT U3 CeIyIOIUX pa3/ieioB:

1. IImanupyemsle pe3ynbTaTbl OCBOCHUS IIPEIMETA

2. ConepxaHue yaeOHOTO MpeaMeTa

3. TemaTnyeckoe TUIAaHUPOBAHKE C YKa3aHUEM YacOB, OTBOJUMBIX HA U3yUEHUE KAKION TEMBI

4. JIomOTHUTENBbHO K MpOrpamMMme MPUJIOKEHA CHUCTeMa OLIEHHWBAaHWSA YYEOHBIX JTOCTIKEHUH MO MpEeAMETY, KOHTPOJIbHO — H3MEpUTEIbHBIC
MaTepHuabl.

B mporpamMe BbIieNIeHO coAepikKaHHE, U3ydaeMoe 10 BHIOOPY (COTVIaCOBAaHUIO) YYACTHHKOB OOpa30BaTENbHBIX OTHOILIECHUI M MEepeIaHHOe Ha
ycMOTpeHue yuutens. M B ToM, U B JIpyrom ciydae BbIOpaHHBI MaTepuay 00O03HAYeH 3HAKOM * WM KYpCHBOM BO BCEX pazleiax padouei
MpOrpaMMBbI. 3Be310YKAMU BBIJCNIEHBI TEMBI, Pa3felibl, B KOTOPHIX cojepxaHue yuyebHoro npeamera, KUMebl, nomamraue 3aganust GopMupyrOTCsT 1O
COTJIaCOBAHUIO C YJaCTHHUKAMH 0Opa3oBaTelbHOTO Tporecca. KpoMe TOro, B COOTBETCTBHUU C BHIOOPOM YYaCTHHKOB 00pa30BaTENBLHOIO IMpoIecca
JOCTUTAIOTCS TUIAHUPYEMBIE PE3YyJIbTaThl HA YPOBHE « Y YEHUK MOJTYYUT BOZMOXKHOCTh HAYUUTHCS

KanennapHo-remarnueckoe miaHUpOBaHUE K pabOYUM MpoTrpaMMaM €KETOTHO KOPPEKTHUPYETCS B 3aBUCUMOCTH OT TOJ0OBOTO y4eOHOTO TIJIaHa,
CTETICHH W KauyecTBa YCBOCHHS Y4eOHOTO Marepuana, pacCMaTpHBAaeTCs Ha 3aceJaHUsSX METOIWYECKUX OOBETUHEHHH, YTBEPKAACTCS MPHUKA30M
JTUPEKTOPA U TPUIAraeTcs OTACIBHO.

B cucreme oneHuBaHuS y4€OHBIX TOCTIIKEHHH MO MPEAMETY MPEeIyCMOTPEHO, YTO MPOMEKYTOYHAsl OLIEHKA, (PUKCHUPYIOMAs JOCTHKEHHE
MPEAMETHBIX TJIAHUPYEMBIX PE3YJIbTaTOB U YHUBEPCATBHBIX YUEOHBIX JEHCTBUI Ha YPOBHE HE HIKE 0Aa30BOTO, SIBISIETCS OCHOBAHUEM JIJIsl IEPEBOJIA B
CIIEYIOIIUN KJacc U JUIsl AOIMycka oOydaromerocss K ToCyJapCTBEHHON WTOTOBOW aTTecTallu. B ciydae HCMOnb30BaHHUS CTaHAApTH3UPOBAHHBIX
M3MEPUTENIbHBIX MaTepHaioB KPUTEPUH JOCTH)KEHUSA/OCBOCHMsI Y4eOHOTO MaTepuaia 3a/laeTcsi Ha YpOBHE BBINOJIHEHMsS] HE MeHee 65 % 3amanuit
0azoBoro ypoBHs wiu nonydeHus 50 % oT MakcHMManbHOTO 0alijia 3a BBIIIOJIHEHUE 3aJaHHi 0a30BOTO YPOBHHI.

VYuebnuk xumuu 8 — 9 knacc m3garenserBa «[IPOCBEIIEHUEY, I'.E.Pya3utuc, ®.I'. ®enpaman



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPEAMETA «XUMMS»

W3yueHre XMMHUU B OCHOBHOM IIKOJIE TA€T BO3MOKHOCTB JIOCTUYb CJIEITYIOIIUX PE3YIbTATOB B HANPABICHUHN JUYHOCTHOIO PA3BUTHS:

1. BOCIIUTAaHNE POCCUHCKON IpakIaHCKOM MACHTHYHOCTHU: MAaTPUOTU3MA, JTIOOBH U yBa)KeHHIO K OTeuecTBy, 4yBCTBAa TOPAOCTH 32 CBOIO
Ponuny, 3a poCCHICKYI0O XUMHUYECKYIO HAYKY;

2. dopMupoBaHHE IEITOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W OOIIECTBEHHON
MPAKTHUKH, & TAKXKE COLMATBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U JYXOBHOMY MHOTOOOpAa31I0 COBPEMEHHOTO MUPA;

3. (dopMupOBaHNE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHIO M CaMOOOPa30BaHMIO Ha OCHOBE
MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, BHIOOPY MPO(MMIBHOTO 00pa3oBaHMs Ha OCHOBE MH(GOpPMAIMU O CYHIECTBYIOIIUX MPO(ECcCHUsIX M JTUUHBIX
npoQecCHOHANIBHBIX IPEANOYTCHNH, OCO3HAaHHOMY IOCTPOCHUIO WHAMBUIYaIbHOW 00pa30BaTEIbHOM TPACKTOPHUH C YYETOM YCTOWYMBBIX
MO03HABATEIbHBIX HHTEPECOB;

4. dbopMupoBaHHEe KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOpPa30BAaTEIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIeI0BaTEIbCKOM,
TBOp‘K!CKOﬁ " ApYyrux BUJAax ACATCIbHOCTU,

5. dbopMupoBaHHE TOHUMAHHS IEHHOCTH 3J0pPOBOTO U 0Oe30macHOro o6pas3a >KM3HU; YCBOGHHE TMPaBWI HWHAUBHIYaIBbHOTO U
KOJIJIEKTUBHOI'O 0€30I1acHOr0 IIOBCACHUS B qpesquaﬁme CUTyallMiX, YI'POXAIOMIUX KU3HU U 3J0POBBIO JIIOI[GI\/JI;

6. dbopMupoBaHUE TMO3HABATEIBHOW M WH(GOPMALMOHHONW KYyJIbTYPHl, B TOM YHCJIE PAa3BUTHUE HABHIKOB CaMOCTOSTEIbHOW pabOThI C
Y4eOHBIMH MTOCOOUSAMH, KHUTAMH, JOCTYITHBIMH HHCTPYMEHTAMH U TEXHHYECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHH;

7. dbopMUpOBaHHE OCHOB SKOJIOIMYECKOTO CO3HAHUS Ha OCHOBE MPU3HAHUS LIEHHOCTH XKM3HHU BO BCEX €€ MPOSIBICHUIX U HEOOXOAUMOCTH
OTBETCTBEHHOT0, OEPEKHOTO OTHOIIIEHUS K OKPYXAIOIIEH CpeJIe;

8. pa3BUTHE TOTOBHOCTH K PEIICHHUIO TBOPUYECKUX 3a/1ay, YMEHHS HAXOJUTh aJIeKBaTHBIE CIIOCOOBI MOBEACHHUS W B3aUMOACHCTBHS C

nmapTHEpaMH BO BpeMs Y4eOHOH W BHEYy4eOHOH NesSTeNbHOCTH, CIMOCOOHOCTH OLEHHBATH MPOOJEMHBIE CUTYalli W OIEPAaTHBHO NPUHUMATh
OTBETCTBEHHBIE pEIICHUS B PA3IUYHBIX TNPOJYKTUBHBIX BHMJAaX JEATENbHOCTH (ydeOHas MOMCKOBO-MCCIEOBATENbCKaAsA, KIIyOHas, NpPOEKTHasd,
KpPY’KKOBas U T. II. )

MeTanpeaMeTHBIMM pe3yJbTaTaMU OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM MporpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHus SBISIOTCS:

1. OBJIaJICHHE HABBIKAMU CAaMOCTOSITEJIBHOIO IPUOOpPETEHHs] HOBBIX 3HAHWW, OpraHMU3alMKM Yy4eOHOHM NesSTENIbHOCTH, MOMCKA CPEACTB €€
OCYLIECTBJICHUS;
2. YMEHHUE IUIAHUPOBATH ITyTH JOCTHXKEHMS LIeJIel HA OCHOBE CAMOCTOSITEIIbHOTO aHAJIN3a YCIOBUHM M CPEJICTB UX JOCTUIKEHUS, BBIIEIATh

AJIbTCPHATUBHLIC CIIOCOOBI JOCTHIXKCHHA I1ICIN H BLI6I/IpaTI> HanOoee Sq)(l)eKTI/IBHLII\/’I CHOCO6, OCYHICCTBJIATL IMO3HABATCIIBHYHO pe(I)J'ICKCI/II-O B
OTHOIICHHH )IefICTBHP'I 10 PCIICHUIO y‘-Ie6HBIX " ITO3HABaTCJIIbHBIX 3aJ1a4y.

3. YMCHHUEC TIOHUMATb HpO6JlCMy, CTaBUTL BOIIPOCHI, BBIABUIATb THUIIOTC3Y, AaBATb OIPCACICHUC IOHATUAM, KJIaCCI/I(I)I/II_[I/IpOBaTL,
CTPYKTYPHUPOBATH MaT€puall, IpOBOANUTb SKCIICPUMCHTBI, apr'yMCHTUPOBATH CO6CTB€HHyIO IIO3HUIIHIO, q)OpMy.]'H/IpOBaTI) BBIBOABI U 3aKIIFOYCHH A,
4. YMCHHE COOTHOCUTH CBOU I(CﬁCTBPISI C INIAHUPYCMBIMU PE3YyJIbTaTaMU, OCYHICCTBJIATH KOHTPOJIb cBOeH ACATCIIBHOCTU B IPOLECCE

JOCTUXKEHHS pe3yiibTaTa, ONpPENeNsTh CIocoObl ASUCTBUN B paMKaxX MPEAJIOKEHHBIX YCIOBUN W TpeOOBaHUM, KOPPEKTUPOBATH CBOM JECHCTBUS B
COOTBETCTBUH C U3MEHSIOLICICS CUTYaLUEH;

S. (dbopMHpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BAHUSI MHCTPYMEHTOB M TEXHMYECKHX CPEJCTB MH(DOPMALIMOHHBIX
TEXHOJIOTUH (KOMITBIOTEPOB W TMPOrPAMMHOI0 OOecreueHHs]) KaK HWHCTPYMEHTAJbHO OCHOBBI Pa3BUTHS KOMMYHHMKATHUBHBIX W IO3HABATEIbHBIX
YHUBEPCAIbHBIX YUCOHBIX JICUCTBHIA;

6. YMEHHUE CO3[aBaTh, IPUMEHATh M MPEOOPA30BBIBATH 3HAKW U CHMBOJIBI, MOJCIH U CXEMBI I PELICHUS YU4EOHBIX U MO3HABATEIBHBIX
3a1a4;



7. yMEHHUE U3BJIEKAaTh HHGOPMAIMIO U3 PA3TUYHBIX UCTOYHUKOB (BKJIIOUAs CPEJCTBA MAacCOBOM MH(OpPMAIMU, KOMIAKT-IUCKH y4eOHOTO
Ha3zHaueHUs, pecypchl MHTepHETa), CBOOOAHO TOIB30BATHCS CIIPABOYHOHM JIMTEPATypoil, B TOM YHCIE M Ha 3JCKTPOHHBIX HOCHTENSX, COOJIOIATh
HOPMBI HHPOPMAITMOHHOW U30MPATEITLHOCTH, YTUKH;

8. YMEHHE Ha TPAKTHKE I0JIb30BAThCSI OCHOBHBIMH JIOTHUECKUMHU TPUEMaMH, METOJaMH HAOIOJICHUS, MOJCTUPOBAHUsS, OOBICHEHUS,
pelieHus npooieM, IPOrHO3UPOBAHUS U IP.;

9. YMEHHE OPTaHU30BBIBATH CBOIO JKM3Hb B COOTBETCTBHH C IMPEACTABICHHUSAMH O 3I0POBOM OOpa3e KU3HHU, MpaBaX U OOSI3aHHOCTIX
rpa)xaaHuHa, ICHHOCTSAX OBITHA, KYJIbTYpPbI U COLIMAILHOTO B3aUMOICHCTBUS;

10.  ymecHwHe BBIIOJIHATH TO3HABATEIBHBIC U IPAKTHYECKHUE 33JJaHUS, B TOM YHCJIC IPOCKTHHIC;

11.  ymeHHe caMOCTOATEIBHO U apryMEHTHPOBAHHO OLECHUBATh CBOM JIEHCTBUS U ACHCTBUS OJHOKIACCHUKOB, COJEPKATEIbHO O0OCHOBBIBAs

MPaBUIBHOCTh WJIM OIIMOOYHOCTh pe3yiabTaTa M Crocoda JCHCTBHS, a/leKBaTHO OIEHMBATH OOBEKTUBHYIO TPYJHOCTh KaK Mepy (PaKkTHUECKOTO HIIH
IPEAIOoIaraeMoro pacxo/ia pecypcoB Ha pelIeHue 3aa4ut, a TAK)Ke CBOM BO3MOXXHOCTHU B JOCTHIKCHUH LIEJIU OPE/ICIICHHOM CII0KHOCTH;

12.  ymenwme pabotars B rpynne — 3(p(EKTUBHO COTPYAHHYATh M B3aUMOJICHCTBOBATH HA OCHOBE KOOPAWHALWHU PA3JIMYHBIX MO3UIUN MPH
BBIPA0OTKE OOINEro pemieHHss B COBMECTHOM AEATENBHOCTH; CIyIIaTh MapTHEpa, (GOPMYIHPOBATH U apryMEHTHPOBAaTh CBOE MHEHHE, KOPPEKTHO
OTCTaWBaTh CBOIO MO3HMIHI0O M KOOPJMHHPOBATH €€ C IMO3UIMH MApTHEPOB, B TOM YHWCIIE B CHTYallUd CTOJKHOBEHHS WHTEPECOB; MPOIYKTHBHO
paspemarb KOH(QIIMKTHl HAa OCHOBE y4eTa MHTEPECOB M MO3MIUHA BCEX €ro YYaCTHHUKOB, IMIOMCKA U OLIEHKH aJbTEPHATHBHBIX CIIOCOOOB pa3pelIeHus
KOH(JINKTOB.

IIpeaMeTHbIMU pe3yabTaTaMM 0cBoeHUss OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O O0ILEro 00pa3oBaHUs ABISIOTCS:

1. (dbopMHupoBaHHE TEPBOHAYAIBHBIX CHCTEMATU3WPOBAHHBIX TIPEACTABICHUH O BEIIECTBAaX, HMX MPEBPAIICHUSX M MPAKTUIECKOM
IIPUMEHEHUH; OBJIaJICHUE TIOHATUIMHBIM allllapaTOM U CUMBOJIMYECKUM SA3BIKOM XUMUH;
2. OCO3HaHHWE OOBEKTUBHO 3HAUYMMOCTH OCHOB XUMHYECKOW HAyKM KakK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, XHMHUYECKUX

MpEBpaIleHN OPraHMYeCKUX U HEOPraHWYECKUX BELIECTB KaK OCHOBBI MHOTHUX SIBJIEHUH *KMBOM M HEXXHUBOM NpUPOABI; yriIyOJIeHHe MpeICTaBIeHUH O
MaTepualbHOM €IMHCTBE MUPA;

3. OBJIa/ICHUE OCHOBAaMHU XHMHYECKOH IpaMOTHOCTH: CHOCOOHOCTBIO AQHAJIM3UPOBAaTh M OOBEKTHUBHO OLIEHUBATh >KU3HEHHbBIE CUTYaIlUH,
CBSI3aHHBIE C XMMMEH, HaBbIKaMHM O€30macHOro OoOpallleHHs C BEIeCTBaMH, MCIOJIb3yEMbIMU B IOBCEAHEBHOW KM3HU; YMEHUEM aHAJIU3UPOBATh U
IUTAHUPOBATh SKOJIOTHYECKH Oe30IacHOe MOBEIEHHE B LENIAX cOepeXeHNUs 370POBbsl U OKPYKAOLIEH cpeibl;

4. (¢bopMHpOBaHME YMEHHMM YCTaHABIMBATH CBA3UM MEXIy pEaJIbHO HAOIOAAEMbIMM XHUMUYECKUMHU SIBJICHUSIMH M IIPOLIECCaMH,
IPOUCXOJAIIMMU B MUKPOMHUpPE, OOBSICHATh NPUUMHBI MHOr00Opa3us BEIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa W CTPOEHUS, a TaKKe
3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5. NpUOOPETEHUS OMbITa UCIIONB30BAHUS PA3IMYHBIX METOJIOB M3YUEHUS BEIIECTB; HAOIOICHHS 32 UX MPEBPAILCHUSIMU TPU MTPOBEACHUU
HECJIOKHBIX XUMUYECKHX HKCIIEPUMEHTOB C HCIIO0JIb30BaHHEM Ja00OPATOPHOTr0 000pYyI0BaHUS U MPUOOPOB;

6. YMEHHUE OKa3blBaTh MEPBYIO MOMOINb MPH OTPABIEHHSX, OKOTaX M JIPYTMX TpaBMax, CBA3aHHBIX C BELIECTBAMU M JIAOOPATOPHBIM
o0opyI0BaHUEM;

7. OBJIaJICHUE IIpUeMaMH paboThl ¢ HHPOpPMALMEH XUMUYECKOTO COJIepKaHUs, PEICTaBIEHHON B pa3HO (opme (B BUIE TEKCTa, GOPMYII,
rpaduKoB, TAOIUYHBIX TAHHBIX, cXeM, (poTorpaduii u ap.)

8. CO3JIaHME OCHOBBI Uil (OPMHUPOBAHMS HHTEpeca K PACIIUPEHUI0 W YIIYOJIeHHI0 XMMHUYECKMX 3HaHMA W BBIOOpa XUMHMM Kak

npopUIBLHOTO TpEeAMETa MpH TEpexojae Ha CTyNeHb CpeaHero (MoJiHoro) obmiero oOpa3oBaHMs, a B JalbHEWIIEM M B KadecTBe Chephl CBOE
npoeccHoHABLHOM e TENBHOCTH;



9. (dbopMupoBaHUE MPEACTAaBICHUI O 3HAUEHWU XMMHUYECKON HAyKU B PEIICHHH COBPEMEHHBIX 3KOJOTHYECKHX MpoOjeM, B TOM YHUCIIE B
MIPEIOTBPALICHIH TEXHOTCHHBIX U SKOJIOTHYECKUX KaTacTpod.

ITnanupyemoie pe3yromamaol uzyueHus npeomema «Xumusa» no pazoenam padoyeii nPozpammol ¢ yuemom gopmupyemoix YY/[
Ilnhanupyemole pe3yiomamsl peanuzayuu RPOZPAMMbL RO npeoMenmy «Xumuan:

OcHOBHbIE IOHATHSI XUMUH (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX MPeICTABJIEHUI)
BBIyCKHUK Hayuumcsi:

. OMUCHIBATh CBOMCTBA TBEPABIX, )KUJIKUX, FA3000pa3HbIX BEIIECTB, BBIIEISS UX CYILIECTBEHHBIC TPU3HAKY;

. XapaKTEepPU30BaTh BEILLECTBA 10 COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTAaHABIMBATH IPUYUHHO-CIICICTBEHHBIE CBA3U MEXIY JAHHBIMU
XapaKTEPUCTUKAMHU BEILIECTBA;

. PacKpbIBaTh CMBICT OCHOBHBIX XMMHUUYECKHUX IMOHATUM: aTOM, MOJIEKYJla, XMMHUYECKUHN JIEMEHT, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BaJICHTHOCTbH, UCIIOJIb3Yys 3HAKOBYIO CHUCTEMY XUMUHU;

. n300pakaTh COCTAaB MPOCTEHIIMX BEIIECTB C IMOMOIIBI0 XUMHYECKUX (OPMYNIT U CYIIHOCTh XHMMHUYECKUX PEAKIHH C MOMOIIBIO
XUMHUYECKUX YPABHEHMIA;

. BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB, a TAKKE MACCOBYIO JOJII0 XMMHYECKOTO JJIEMEHTa B
COCJIMHECHMUSIX,

. CPaBHUBATH 110 COCTABY OKCHUJIbl, OCHOBAHMS, KUCIIOTHI, COJIH;

. KJ1acCU(UIUPOBATH OKCHUJIBI 1 OCHOBAHHUS 10 CBOWCTBAM, KUCJIOTHI U COJIM — IO COCTaBY;

. OTHCHIBATh COCTaB, CBOIMCTBA W 3HAa4YeHHE (B MPHUPOJAE U MPAKTUYECKOU AESITETHHOCTH YEJOBEKa) MPOCTHIX BEIIECTB — KUCIOPOAa U
BOJIOPO/IA;

. J1aBaTh CPABHUTEJBHYIO XapAKTEPUCTHUKY XUMHUYECKHUX 3JEMEHTOB U BAXKHEHIIUX COEIMHEHHI €CTECTBEHHBIX CEMEHCTB IIETOYHBIX
METaJUIOB U TaJIOT€HOB;

. MOJIH30BaThCA TAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKOHN TTOCYIIOM;

. MPOBOJIUTH HECIOXXHBIE XUMHUYECKHE ONBITHI M HAONIOJACHHUS 32 W3MEHEHHEM CBOWCTB BEIIECTB B MPOIIECCE WX TPEBPAIICHU;
coOJTr01aTh MpaBUiia TEXHUKK O€30MaCHOCTH MPHU MTPOBEACHUH HAOIIOIEHUN U OTIBITOB;

. pa3nuyaTh SKCIEPUMEHTAbHO KHCIOTHI W IIENOYM, TMOJb3YSICh HWHAMKATOPaMH; OCO3HATh HEOOXOAMMOCTh COOMIOJEHUS Mep

0e30IMacHOCTH npu 06paH_ICHI/II/I C KUCJIOTaMH U II€J109aMMU.
BI)IHYCKHI/IK nOAYYUN BO3MONCHOCIb HAYYUMBbCA.

° TPaMOTHO 00OpaIaThCs C BEIMIECTBAMHU B TIOBCETHEBHOM JKU3HH,

° 0CO3HaBaTh HEOOXOUMOCTh COOTIOCHMSI MMPABUII SKOJIOTHYECKH 0€30MacHOTO TIOBEICHHUS B OKPYKAIOIIEH MPUPOIHON cpeie;

° MMOHUMATh CMBICT U HEOOXOMMOCTh COOTIOZICHUS TIPEAMMCAaHUH, TIPEIJIaraéMbIX B MHCTPYKITUSAX 10 UCIIOJIB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMHH H JIP.;

° WCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH MPH BBIMOJIHEHUH HCCIEI0BATEIBCKUX MPOESKTOB MO M3YyYEHHUIO CBOMCTB,
Croc0o00B MOJTYUEHHs U PaCliO3HABAHUS BEIIIECTB;

° pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, MCITOJIB3Ysl CPEJICTBA YCTHOTO M MUCHMEHHOTO OOIIEHHUS, MPOSBIATH TOTOBHOCTH K

YBaXEHHUIO HHON TOYKHU 3pEHHUSI PU OOCYKACHUU PE3YJIbTAaTOB BBIIIOJHEHHON paboThI;



° OOBEKTUBHO OIICHWBAaTh HWH(MOPMAIIMIO O BEHIECTBAX M XHUMHYECKHX IIPOIECCaX, KPUTHYECKH OTHOCHTHCS K TICEBIOHAYYHOU
uHpopMannu, HeJJOOPOCOBECTHOM peKiIaMe, KacaloUIelcsl MCIIOIb30BaHMs Pa3IMYHbIX BEIIECTB.

Iepuoauveckuii 3aK0OH M epUOANYECKas cucTeMa xuMuieckux djemeHToB .. MenaeneeBa. CTpoenne BemecTna.

Breinycknuk Hayuumcs:

o KJ1accu(uUUpoBaTh XUMHUYECKUE AJIEMEHThl Ha METAJlbl, HEMETAJIbl, JIEMEHThI, OKCUJbl U THAPOKCUIBl KOTOPBIX aM(OTepHBI, U
MHEPTHBIE 3JIEMEHTHI (Ta3bl) A1 OCO3HAHUS BaXKHOCTHU YIOPSII0YEHHOCTH HAayYHbIX 3HAHUM;

. packpsIBaTh CMbICI Iepuoguyeckoro 3akona /.M. Menneneesa;

. OIMCHIBATH M XapaKTEPU30BaTh TAOIMUHYIO (HOPMY MEPUOINIECKON CUCTEMBI XUMHUYECKUX JIEMEHTOB;

. XapaKTEepPU30BaTh COCTAaB ATOMHBIX SIJIEP U PACIPEIEICHUE YUCIIA SJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKHUX 3JIEMEHTOB
MaJIbIX IIEPUOJIOB IIEPUOJIUUECKON CUCTEMBI, a TAKKE KU U KaJIbLIMS,

o pa3nuyaTh BUAbl XMMHUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJSIPHYIO U METAJUIMYECKYIO;

o n300pakaTh 3JIEKTPOHHBIE (POPMYIIBI BEIECTB, 00Pa30BaHHBIX XUMHUUECKUMHU CBA3SIMU PA3HOTO BHUJA;

. BBISIBJISITH 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT CTPOEHMSI €ro KPHUCTAUIMYECKOW peleTKH (MOHHOW, aTOMHOW, MOJIEKYJISIPHOM,
METAJIJINYECKON );

o XapaKTepu30BaTh XMMHMYECKUE IJIEMEHTBI M MX COCIMHEHUS Ha OCHOBE IIOJIOKEHMS JJIEMEHTOB B IEPUOAMYECKONH CUCTEME H
0COOEHHOCTEH CTPOEHUS UX aTOMOB;

. ONMCBIBATh OCHOBHBIE IIPEANOCHUIKM OTKpbITUsA .M. MenneneeBbM NepuoaM4ecKOro 3aKk0Ha U IMEPUOJNYECKON CUCTEMBI XUMHUYECKUX
3JIEMEHTOB U MHOT000pa3Hyl0 HAYYHYIO JESATEIbHOCTh YUEHOI'O;

. XapaKTEepU30BaTb HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYCHHUE IEPUOJMYECKOrO0 3aKOHA M IEPUOJUYECKONM CHCTEMBI XUMHUYECKHUX
anemenToB [[.M. Menneneera;

. OCO3HABaTh HAay4YHbIE OTKPBITUS KAaK PE3yNbTaT UIUTEIbHBIX HAOIIOACHUN, ONBITOB, HAYUYHOM MOJIEMHKH, MPEOIOJIEHUs TPYAHOCTEN U
COMHEHUH.

BBIITyCKHUK nomyuum 603mMoACHOCHb HAYYUMbCAL.

. OCO3HAaBaTh 3HAYCHHE TEOPETUUECKUX 3HAHUM IS IPAKTUYECKOU IEATEIbHOCTH YEJIOBEKa,;

. OIHCHIBATh U3yYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTI'O aHAJIN3a;

. INPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUUECKON CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB JUIsl OOBSCHEHUS U MPEABHJICHHS CBOICTB
KOHKPETHBIX BELIECTB;

. pa3BuBaTh MHGOPMAIIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIiyOJeHUsl 3HaHUN 00 MCTOPHM CTAaHOBJIEHHUS XMMHUYECKON HayKH, ee

OCHOBHBIX HOHSITI/Iﬁ, MNEPUOANYCCKOr0 3aKOHa KaK OAHOTO H3 Ba)KHEHUIIINX 3aKOHOB npupoanl, a TAaKKEC O COBPEMCHHBLIX IOCTMIKCHHUAX HAYKH H
TCXHHUKHU.

MHoroo0pa3ne XuMH4eCKMX peaKkumid.
BBIITyCKHUK Hayuumcs:

. OOBSICHATH CYyTh XUMHUYECKUX MPOILIECCOB;
. Ha3bIBaTh [IPU3HAKU U YCJIIOBMS IPOTEKAHNUS XUMUUECKUX PEaKIIUil;
. yCTaHaBJIMBATh MPUHAJICKHOCTh XUMUUYECKON pEaKIUH K ONPEACICHHOMY THITY I10 OHOMY M3 KJIaCCU(PHUIIMPOBAHHBIX MIPU3HAKOB:

1) mo 4uciy U cocTaBy MCXOAHBIX BEILIECTB U MPOIYKTOB PEAKLIUU (PEaKIIMK COSAMHEHUS, Pa3JIoKEHUs, 3aMEIIeHUs 1 0OMeHa);



2) 1O BBIICJICHUIO WJIH TTOTJIOMICHHUIO TETJIOTHI (PEaKIIMH YK30TEPMUUYECKUE U IHAOTEPMUUYECKUE);
3) 0 U3MEHEHUIO CTENIEHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB (OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN );
4) mo obpaTuMOoCTH TIporiecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);

o Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKUX PEaKIluii;

o Ha3bIBaTh (PaKTOPHI, BIUAIONINE HA CMEIEHNEe XUMUYECKOI'O PAaBHOBECHUS;

o COCTABJIATh YPaBHEHHUs JIEKTPOJIMTUYECKON AMCCOLMAIMM KHUCIOT, ILeNo4Yel, cosiedf; MOJHbIe M COKpAlllCHHbIC HMOHHBIE YpaBHEHUS
peakiuii oOMeHa; ypaBHEHHsI OKUCIUTEIBHO - BOCCTAHOBUTEIbHBIX PEAKLIUI;

o MIPOTHO3UPOBATH MPOAYKTHl XUMUYECKHX PEaKLuil Mo GpopmynaM / Ha3BaHUSAM MCXO/IHBIX BELIECTB; ONPENENATh UCXOIHBIE BEIIECTBA 110
dbopmynaM / Ha3BaHHUSIM MTPOAYKTOB PEAKIINU;

o COCTABJIATh YPAaBHEHMsI PEaKLUH, COOTBETCTBYIOLIUX I1OCIEA0BATEIbHOCTH («IIEMOYKe») MNPEeBpAIEHUH HEOpraHMYEeCKHX BEIIECTB
pa3INYHbIX KJIACCOB;

o BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKHU, CBUIETEILCTBYIONIME O IPOTEKAHUN XUMUUYECKOM peakluu;

. TOTOBHUTH PACTBOPBI C ONPEIEICHHON MaCCOBOM OJIEW PACTBOPEHHOIO BEIIECTBA;

o OIpeJIeNIATh XapaKTep cpelibl BOAHBIX PACTBOPOB KUCIOT U IIEJI04YeH 0 U3MEHEHHIO OKPACKU MHIUKATOPOB;

o IIPOBOJIUTH KAUECTBEHHBIE PEAKLIMH, [TOATBEPKAAIOIINE HATUYNE B BOJHBIX PACTBOPAX BELIECTB OTJCJIbHBIX KATHOHOB U AaHUOHOB.

BBInyCKHUK nonyuum 603MoicHOCMb HAYUUMbCA

o COCTaBJISITh MOJIEKYJIIPHBIE U TIOJIHBIE MOHHBIE YPABHEHMSI 110 COKPALLICHHBIM MOHHBIM YPaBHEHUSIM;

o MPUBOJUTH MPUMEPHI PEAKIMM, MOATBEP)KIAIOIIMX CYIIECTBOBAHUE B3aMMOCBSI3U MEXKJY OCHOBHBIMU KJacCaMHU HEOPraHMYEeCKHX
BEIIECTB;

o IIPOTHO3UPOBATh PE3Yy/IbTAThl BO3AEUCTBUS pa3IMUHbIX (DAKTOPOB HA CKOPOCTh XUMHUECKON PEaKIINy;

o IIPOrHO3UPOBATh PE3Y/IbTAThl BO3AEUCTBUS pa3IMUHbIX (DAKTOPOB HAa CMELIEHHE XUMUYECKOTO paBHOBECHSI.

MHoroo0pa3sue BelecTB.
BoIITyCKHUK Hayuumcs:

L] OHpGHGJ’IHTB HpI/IHaI[J'Ie)KHOCTI) HGOpFaHI/I‘-ISCKI/IX BCHICCTB K OI[HOMy nu3 I/I?,yLIeHHBIX KJ'IaCCOB/prnH: METaJIbI 1 HEMETAJJIBI, OKCH/BbI,
OCHOBaHUA, KUCJIOTHI, COJIU,

° COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BaHUSIM;

° ONPEEATh BAJICHTHOCTb M CTETIEHb OKUCJICHHSI JIEMEHTOB B BEILIECTBAX;

° COCTaBIATh (DOPMYIIBI HEOPTAHMYECKUX COCIMHEHUN MO BAJICHTHOCTSM M CTEICHSM OKHCIEHHS DIIEMEHTOB, a TaKXkKe 3apsijgaM HOHOB,
yKa3aHHBIM B Ta0JIMIIe PACTBOPHUMOCTH KUCIIOT, OCHOBAHH U COJIEH;

L] O6T)$[CH$ITB SaKOHOMepHOCTI/I N3MCHCHUS (1)I/ISI/ILIGCKI/IX U XUMHUYCCKHUX CBOI7ICTB HpOCTI)IX BCUICCTB U UX BBICIHINX OKCH/IOB, 06p330BaHHI)IX
3JIEMEHTaMHU BTOPOTO U TPETHETO MEPHOJIOB;

° Ha3bIBaTh OOIIME XMMHYECKHUE CBOMCTBA, XapaKTepHBIE JJIs TPYIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX.

° Ha3bIBaTh OOIIME XMMHYECKHUE CBOMCTBA, XapaKTepHBIE I KaXKIOTO KJIacca BEIIEeCTB;

L] HpI/IBOJII/ITI) HpI/IMepI)I peaKHHﬁ, HOJITBep)KJIaIOHH/IX XUMHUUYCCKHC CBOfICTBa HeOpFaHquCKHX BECUIECCTB: OKCUIA0B, KHUCJIOT, OCHOBaHI/Iﬁ nu
COJIEH;

L] OHpe,Z[G.HHTB BCIHICCTBO — OKUCJIUTECIb U BEIICCTBO — BOCCTAHOBHUTECJIb B OKUCIIUTCIbHO — BOCCTAHOBUTCIIBHBIX peaKHI/IHX;

o COCTABIISATh 3JCKTPOHHBIN OaaHC MO MPEIOKEHHBIM CXEeMaM PEaKIINiA;



o MIPOBOAUTH JTaOOPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

. MIPOBOJIUTH J1a0OPATOPHBIE OMBITHI MO MOJYYEHHIO U COOMPAHMIO Ta3000pa3HbIX BELIECTB: BOJOPOJA, KUCIOPOIA, YITIEKUCIIOro Tasa,
aMMHaKa; COCTABJISITh YPAaBHEHUSI COOTBETCTBYIOIIUX PEAKIUH.

BBINYCKHUK TOTYYUT 803MONCHOCHb HAYYUMBCA.!

* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B TTOBCETHEBHOM KU3HM;

* 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOICHUS TIPABUIT IKOJIOTUYECKU O€301acCHOTO MOBEACHUS B OKPYKaIOIeH IPUPOTHOM cperie;

* IOHUMAaTh CMBICII U HEOOXOJIMMOCTh COOJIIOJICHUS NPEANUCAHUM, MPEeUIaraéMblX B MHCTPYKIUSAX MO HCIOJB30BAaHUIO JIEKAPCTB, CPEACTB
OBITOBOW XMUMHHU U JP.;

* HCIOJB30BaTh MPUOOPETEHHBIE KIIOYEBHIE KOMIIETEHTHOCTH NP BBIIIOJIHEHUH HCCIEIOBATEIIbCKUX MPOEKTOB IO HM3YUYEHHUIO CBOWCTB,
Croco0O0B MOJTyYEHUs U PaCliO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHHUKATUBHYIO KOMIETEHTHOCTh, MCIOJIb3Ysl CPEICTBAa YCTHOW M MUCHMEHHOW KOMMYHHKAllUM TpU pabOTe C TEKCTaMH
yuyeOHHMKa U JOMOJHUTEIBHOMN JINTEPATypOil, CIPAaBOUHBIMH TAaOJIHUIIAMH, MPOSIBIATH TOTOBHOCTh K YBaXXCHHIO MHOW TOUKH 3PEHUS MPHU OOCYX IACHUU
PE3YJITaTOB BBITOJIHEHHOUW paOOTHI;

* 00BEKTHUBHO OIICHHBATh WH(GOPMAIIMIO O BEIIECTBAX M XMMHYECKHUX IPOIIeccaX, KPUTHUECKH OTHOCUTHCSA K ICEBJOHAy4YHON HH(OpMaLuu,
He00pOCOBECTHOM peKiiaMe, KaCcaroIIeCs UCIIOJIb30BAHUS PA3IMYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHUE TCOPETHUUECKUX 3HAHUH IS MPAKTUYECKOM 1eATEeTbHOCTH YeIOBEKa,

* OMUCHIBATH M3YYCHHBIC OOBEKTHI KAK CHCTEMBI, TPAMEHSISI JIOTUKY CHCTEMHOTO aHAIN3a;

* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX MEPHOAMYECKONW CHUCTEMbl XMMHUYECKHUX DJIEMEHTOB JUIsi OOBSCHEHUS W TPEIBUICHHS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HH(POPMAIIMOHHYIO KOMIIETEHTHOCTh IMOCPEICTBOM YIIyOJIeHHUS 3HAHUN 00 HMCTOpPUM CTAaHOBIEHHS XHUMHUYECKON Hayku, e€
OCHOBHBIX TOHSTHM, MEPHOJUYECKOTO 3aKOHA KaK OJHOTO M3 BAXHEHIIMX 3aKOHOB IMPHUPOJIBI, & TAKKE O COBPEMEHHBIX JIOCTHKCHHUSX HAYKH H
TEXHUKH.

* COCTaBJIATh MOJIEKYJISIPHBIC U TIOJIHBIC MOHHBIC YPABHEHUS TTO COKPAIIEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKLIN, TOATBEPKIAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEXK/y OCHOBHBIMH KJIACCAaMU HEOPTraHMYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3ACHCTBUS Pa3TUYHBIX ()aKTOPOB HA M3MEHEHHE CKOPOCTH XUMHYECKOU PEaKIIHH;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBUSI Pa3IMUHBIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE X COCTaBa U CTPOCHHS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEUIECTBA MPOSBISTh OKUCIUTENBHBIE MU BOCCTAHOBUTEILHBIE CBOWCTBA C yYETOM CTEIMEHEH OKHCIICHUS
3JIEMEHTOB, BXO/ISIIUX B €r0 COCTAB;

* BBISIBJISITH CYIIECTBOBAHUE TEHETUUECKONW B3aUMOCBS3H MEXKTY BEIIECTBAMH B PSTY: MTPOCTOE BEIIECTBO — OKCUJl — THAPOKCH]T — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUUYECKHE MPOEKTHI IO UCCIECJOBAHUIO CBOMCTB BEIIECTB, UMEIOIUX BAXKHOE MPAKTHUYECKOE 3HAUCHHUE.

IInanupyemuie pezyromamot peanuzayuu npozpammsl « Dopmuposanue YY/» cpeocmeamu npedomema xumuu:

JINYHOCTHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS

B paMkax meHHOCTHOI0 ¥ IMOIMOHAJIBHOI0 KOMIIOHEHTOB OYTyT CPOPMUPOBAHBI:

* TPKIAHCKUI MaTPUOTU3M, JTFO0OBH K PoiHE, 9yBCTBO TOP/IOCTH 32 CBOIO CTPAHY;

* YBaXXCHHE K UCTOPUHU, KyJTbTYPHBIM U UCTOPUUECKUM IMAMITHHUKAM;

* SMOLIMOHATIBLHO MOJOKUTEIbHOE IPUHITHE CBOCH 3THUUECKOU UJIEHTUYHOCTH;



* yBOXXCHME K JpyruM HapoxaM Poccunm W Mupa W IOPHUHATHE HX, MEXKITHHYECKAs TOJEPAaHTHOCTb, TOTOBHOCTb K PAaBHOIPABHOMY
COTPYJHHUYECTBY;

* YBOXEHUE K JIMYHOCTU U €€ JOCTOMHCTBY, OOpOXKeIaTeabHOE OTHOLIEHHE K OKPYXKAroIUM, HETEPIUMOCTbh K JIOOBIM BHJAM HAcCHIUS U
TOTOBHOCTb ITPOTUBOCTOSTh UM;

* YBOXEHUE K IIEHHOCTSAM CEMBbH, JI000Bb K IPUPOE, NPU3HAHUE LIEHHOCTH 3/10pOBbs, CBOETO MU JAPYIHX JIOAEH, ONTHUMHU3M B BOCHPHUSATHU
MUDa;

* IOTPEOHOCTh B CAMOBBIPAKEHUH U CaMOpeaJIn3allii, COLIUAIbHOM IIPU3HAHUY;

* [IO3UTHUBHAs MOpAJbHAs CaMOOLICHKAa M MOpAJbHbIE YYBCTBA — YYBCTBO I'OPAOCTH IPU CJIEIOBAHUM MOPAIBHBIM HOpMaM, IEpEeKUBAHUE
CTBLJA U BUHBI IIPU UX HAPYILICHUU.

B paMkax 1esiTeJilbHOCTHOIO (II0BeIeHYeCKOro) KOMINOHeHTa OynyT c()OpMUPOBAHBIL:

* TOTOBHOCTb U CLIOCOOHOCTH K YYaCTHIO B LIIKOJBHOM CaMOYIIPABJIEHUH B IIpeJieiax BO3PACTHBIX KOMIIETEHIIMH (1€XKYPCTBO B ILIKOJIE U KJ1acce,
Y4acTHE B IETCKUX U MOJOAEKHBIX OOIIECTBEHHBIX OPTraHU3aLUAX, IIKOJIBHBIX M BHEIIKOJIBHBIX MEPOTIPUATHSIX ),

* TOTOBHOCTb U CIIOCOOHOCTb K BBIMIOJIHEHUIO HOPM U TpeOOBaHUN MIKOIbHOM KU3HU, IPAB U 00513aHHOCTEH yUEHUKA;

* YMEHHUE BECTH JMAJOr HAa OCHOBE PABHOIIPABHBIX OTHOLIEHWH W B3aUMHOIO YBAXXCHMSI M NPUHATHSA; YMEHHE KOHCTPYKTHUBHO pa3pellarb
KOH(JIUKTHI,

* TOTOBHOCTb U CITOCOOHOCTB K BBIIIOJHEHUIO MOPAJIbHBIX HOPM B OTHOIIIEHUHU B3POCIIBIX U CBEPCTHUKOB B IIKOJIE, JOMa, BO BHEYUEOHBIX BUAX
JESTEIBHOCTH;

* IOTPeOHOCTh B YUYAaCTUH B OOIIECTBEHHOM KU3HU OJIMKAMIIIEr0 COLIMAIbHOTO OKPYKEHUS, OOIIECTBEHHO MOJIE3HON e TENIbHOCTH;

* YMEHHUE CTPOUTD KUZHEHHBIE IUIAHBI C YIETOM KOHKPETHBIX COLIMAIbHO-UCTOPUYECKUX, TOJUTHUYECKUX U SKOHOMUYECKHX YCIOBHI;

* YCTOMYMBBIN [T0O3HABATEIbHBINA HHTEPEC U CTAHOBJIEHUE CMbICI000pa3yromiel (QyHKIIMN 03HABATEIbHOTO MOTHUBA;

* TOTOBHOCTb K BBIOOPY MPO(UIBHOTO 00pa30BaHuUsI.

Buinycknux noayuum 603mM0oACHOCMb 05l (QOPMUPOBAHUSL:

* 8LIPAJNCEHHOU YCMOUYUBOL Y1eOHO-NO3HABAMENbHOU MOMUBAYUU U UHMEPECA K YYEHUIO;

* 20MOBHOCMU K CAMOO0OPA308AHUIO U CAMOBOCNUMAHUIO,

* A0eK68amMHOl NOZUMUBHOU camMooyenKku u A-konyenyuu,;

* KOMNEMEeHMHOCMU 8 Peanu3ayuu OCHO8 2PANCOAHCKOU UOEHMUYHOCIU 8 NOCMYNKAX U OesimenbHOCMU;

* MOPANbHO20 COZHAHUS HA KOHEEHYUOHATLHOM YPOBHE, CHOCOOHOCMU K PeuleHUI0 MOPANbHbIX OULEMM HA OCHOBe Y4Eéma NO3UYUll Y4acmHUuKo8
ounemmbl, OpUEHMAYUU Ha UX MOMUBLL U YYECMBA, YCMOUUUBOE CIe008AHUE 8 NOBEOCHUU MOPATbHLIM HOPMAM U IMUYECKUM MPEOOBAHUAM,

* SMRAMUU KAK OCOZHAHHO20 NOHUMAHUS U CONEPeNCUBANUS YYBCMBAM OPY2UX, BbIPANCAIOWENCS 8 NOCMYNKAX, HANPAGLEHHbIX HA NOMOWb U
obecneuenue 61a20N0NYUUS.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

BbInyckHUK Hay4YuTCA:

* [[eJIeTI0JIaTaHuIo, BKIIIOYAs IOCTAHOBKY HOBBIX L€JIeH, MpeoOpa3zoBaHKe MPAKTUUECKOM 3a/1aun B MO3HABATENbHYIO;

* CaMOCTOSITEIbHO aHAJM3UPOBATh YCJOBMS JOCTHKEHMS LM Ha OCHOBE Y4€Ta BBIJEICHHBIX YUYUTENIEM OPHEHTHPOB AEHCTBHS B HOBOM
y4yeOHOM MaTepHare;

* IUNIAHUPOBATH ITYTH NOCTH)KCHUS LETEH;

* YCTaHABJIMBATh LIEJIEBbIE IPUOPUTETHI;

* YMETh CAMOCTOATEIBHO KOHTPOJIUPOBATh CBOE BPEMSI U YIIPABIATH UM;



* IPUHUMATh PEIICHUS B TPOOJICMHON CHTyaIlMK Ha OCHOBE TIEPErOBOPOB;

* OCYIIECTBIISITh KOHCTATUPYIOIIMIA U MPEABOCXHUIAIONINI KOHTPOIb TI0 PE3yJIbTaTy U MO CIIOCO0Y JCWCTBUS; aKTYAIbHBIN KOHTPOJIb HA YPOBHE
ITPOU3BOJLHOTO BHUMAHUS;

* aJICKBAaTHO CaMOCTOSITEIILHO OIICHUBATH MPABUIHHOCTH BBITIOJHEHUS JICHCTBHSI M BHOCHTH HEOOXOJMMBIC KOPPEKTUBEI B HCIIOJIHEHHE KaK B
KOHIIE JICUCTBHUS, TaK M [0 X0y €ro pean3allvH;

* OCHOBaM IMPOTHO3UPOBAHUS KaK MPEABUACHUS Oy TyIIUX COOBITUI U pa3BUTHUS MIPOIEcca.

Buinycknux nonyuum 603mMoxiCHOCMb HAYYUMBCSL:

* CaMoOCmosmenbHO CMA8UMb HOBble YueOHble yeau U 3a0ayil;

* NOCMPOEHUIO HCUSHEHHBIX NIIAHO8 80 8PeMeHHO0 21l nepcnekmuese;

* NPU NIAHUPOBAHUU OOCMUIICEHUS Yeaell CAMOCIOSMENbHO, NOJIHO U A0eK8AMHO YHUMbIEAMb YCI08UsL U CPeOCHBA UX OOCIUNCEHUSL;

* gbIOEIAMb AIbMEPHAMUBHBIE CHOCOObI 00CMUIICEHUS Yeau U 8bloupamsv Hauboee d¢hpexmusnvlil cnocoo,

* OCHOBAM camopezyisayuu 6 Y4eOHOU U NO3HABAMENbHOU OesMeNIbHOCMU 6 (Qopme OCO3ZHAHHO20 YNPAGIeHUs CEOUM NoBedeHuem U
0esIMeNbHOCMbIO, HANPABGIIEHHOU HA O0CIUNCEHUe NOCMABIEHHbIX Yellell;

* 0CyUecmeaisimes NO3HABAMENLHYIO PehIeKCUi0 8 OMHOWEHUU OeUCMBULL NO PeULeHUI0 Y4eOHbIX U NO3HABAMEIbHBIX 3A0ay,

* A0EeKBAMHO OYEHUBAMb 0OBEKMUBHYIO MPYOHOCMb KAK MePY (PaKmuuecko2o uiu npeonoiazaemoco pacxood pecypcos Ha peuleHue 3a0aiu;

* Q0eKBAMHO OYEHUBAMb CE8OU BO3ZMOICHOCIIU OOCMUICEHU YeaU ONPeOeNéHHOU CIONCHOCMU 6 PA3IUYHBbIX Cphepax camocmosmenbHou
oesmenbHoCmu;

* OCHOBAM CAMOpe2YNAYUU IMOYUOHATLHBIX COCMOSHULL

* npuaecamov 601eble YCUNUSL U NPeo0oae8ams mpyoHOCMU U NPENIMCMEUst Ha NYymu OOCMUNCEHUS Yelell.

KoMMyHUKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

BBINyCKHUK Hay4YHUTCS:

* YYUTHIBAThH Pa3HBIC MHCHHS H CTPEMHUTBHCS K KOOPIUHAIMH PA3TMYHBIX TTO3UIHI B COTPYTHHUYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHUE U MO3UIUI0, apTyMEHTUPOBATh U KOOPJAUHUPOBATH €€ C MO3UIMSIMH MapTHEPOB B COTPYIHUYECTBE MPU
BBIPaOOTKE OOIIETO PeIIeHUs B COBMECTHOU JIEATEIbHOCTH;

* YCTaHABJIMBATh U CPABHUBATH Pa3HbIE TOUKH 3PEHUS, IPEKIE YeEM IPUHUMATH PEUICHHS U JIeNaTh BIOOD;

* APrYMEHTHPOBATH CBOKO TOUKY 3pEHUS, CIIOPUTH U OTCTAWBATh CBOO TIO3HIIHIO HE BPaXKICOHBIM JIJISI OIIIOHEHTOB 00pa3oMm;

* 33/1aBaTh BOMPOCHI, HEOOXOTUMBIC AJII OpPTaHU3aAI[MN COOCTBEHHOH EATEIHHOCTH M COTPYIHUYECTBA C TAPTHEPOM;

* OCYIIECTBIIATh B3aUMHBIA KOHTPOJIb M OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOAMMYIO B3aMOITOMOIIT;

* aJIEKBaTHO HCIIOIH30BATh PEYb JUISI INITAHUPOBAHUS M PETYISAINUA CBOEH JIeSATEIHHOCTH;

* aJICKBAaTHO MCIIOJIb30BAaTh PEYEBBIC CPEJICTBA IS PEIICHUS Pa3IMYHbIX KOMMYHUKATHBHBIX 3a/1a4; BIQJCTh YCTHOH W NMHCHMEHHOH PEUbIo;
CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

* OPraHU30BbIBaTh M IUIAHUPOBATH y4eOHOE COTPYTHUYECTBO C YUYUTENIEM W CBEPCTHHKAMHM, ONPEICSIATH eI W (PYHKIHH Y9aCTHHUKOB,
CHOCOOBI B3aMMO/ICUCTBUS; IIJIAHUPOBATH O0IIHE CIIOCOOBI pabOTHI;

* OCYIIECTBIISITH KOHTPOJIb, KOPPEKITHIO, OIEHKY JIeHCTBUI apTHEPA, yMETh YOXKIaTh,

* paboTaTh B TpyIIie — YCTaHABIMBAaTh paboune OTHOIICHUs, Y(P(HEKTUBHO COTPYAHHYATh M CIIOCOOCTBOBATH MPOJYKTUBHOW KOOMEpaIluy;
HHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMU;

* OCHOBaM KOMMYHUKaTUBHOU pedIeKCuH;

* HCITOJIB30BATh aJICKBATHBIC SI3BIKOBBIE CPEACTBA JIJISl OTOOPa)KEHUST CBOMX YYBCTB, MBICJICH, MOTHBOB M ITOTPEOHOCTEH;



* 0TOOpaXkaTh B peur (omrcaHue, OObSICHEHHE) COIEP)KaHNE COBEPIIAEMBIX JICUCTBUI Kak B (pOpMe rPOMKOM COIMATM3UPOBAHHON peduHd, TaK U
B (hopMe BHYTPEHHEH peyH.

Boinycknux noayuum 603mMOoNCHOCHb HAYUUMbCAL:

* YUUMBIBAMb U KOOPOUHUPOBAMb OMAUYHBLIE OM COOCMBEHHOU NO3UYUL OPY2UX JIH00ell 8 COMPYOHUYeCmae,

* YUUMbIBAMb PA3HblEe MHEHUsL U UHMePechl U 0O0CHOBLIEAMb COOCMBEHHYIO NOZUYUIO,

* NOHUMAMb OMHOCUMENbHOCb MHEHUL U N0OX0008 K peuleHut0 npooiembl;

* NPOOYKMUBHO paA3peuiams KOH@DIUKMbL HA OCHOBe YYéma UHMEpPeco8 U NO3UYULl 8CeX YYACMHUKOS, NOUCKA U OYEHKU ANbMEePHAMUBHBIX
€cnocobos paspeuteHus KOHPAUKMOE, 00208apPUBAMbCA U NPUXOOUMb K 00WeM) PEeeHUI0 8 COBMEeCMHOU 0esImeIbHOCMU, 8 MOM YUCle 8 CUMYayuu
CMOJKHOBEHUSL UHMEPECOB,

* Opamv Ha ceOs UHUYUAMUBY 8 OP2AHUZAYUU COBMECHO20 Oelicmeusl (0e1080e TU0epCcmao);

* 0KA3bIBAMb NOOOEPICKY U COOCUCMBUE MEM, OM KO20 3A8UCUM OOCIUICEHUE Yell 8 COBMECIHOU OesimelbHOCMU,;

* 0CYUeCmeIsimb KOMMYHUKAMUBHYIO peqhieKCUlo KAK 0CO3HAHUE OCHOBAHUL COOCMBEHHBIX Oelicmaull U Oeticmeutl Napmuépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIEO008AMENbHO U NOJHO Nepedasamsv NAPMHEPY HeoOX00umyr uHgopmayuio Kax
opuenmup 01 HOCMPOEHUsL OeliCmBUs.,

* gcmynamo 6 OUaI02, A MAKICe Y4acnmeo8ams 6 KOLIEKMUBHOM 00CYIHCOeHUU NPOOIeM, YHACMBO8AMb 8 OUCKYCCUU U APSYMEHMUPOBAMb C80I0
no3uyuio, 81a0ems MOHONIOSUHECKOU U OUAO2UYECKOU (hopMaMu peyu 6 COOMEEMCMEUU C 2PDAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO2O
AZbIKA,

* C1€008aMb MOPANLHO-IMULECKUM U NCUXOIOSUYECKUM NPUHYUNAM OOWeHUs U COMPYOHUYeCmEd HA OCHOBE Y8ANCUMENbHO20 OMHOUEHUS K
napmuépam, GHUMAHUSL K JUYHOCMU OPY2020, A0EK8AMHO20 MENCIUYHOCIHO20 GOCHPUSMUS, 20MOBHOCMU AOEKEAMHO Deazuposamsv HA HYH#CObl
Opyaux, 6 YACmMHOCMU OKA3bl8AMb NOMOWDb U IMOYUOHANLHYIO NOOOEPHCKY NAPMHEPAM 8 npoyecce OOCMUdICEHUs 00uell yeau CO8MeCmHOU
oesmenbHoCmu;

* ycmpaugamv 2 pexmusHvle 2pynnogvie 00CYxHcOeHUs u obecneuusamv O0OMeH 3HAHUAMU MeHCOy UNeHaAMU 2pYnnvl OJisl NPUHAMUSL
P DEKMUBHBIX COBMECTHBIX PeUleHULL;

* 8 COBMECMHOU 0eAMeNIbHOCU YéMKO (hOpMYIUPO8ams Yeau Spynnvl U NO380IAMb €€ YUaACMHUKAM NPOAGIAmb COOCMEEHHYI0 IHep2uio OJisl
docmudiCceHust IMux yeJetl.

IMo3HaBaTeIbHbIE YHMBEPCAJIbHbIE YUeOHbIE AelicTBUS

BBIMyCKHUK Hay4YHUTCS:

* OCHOBaM pealin3alliy MPOEKTHO-UCCIIET0BATEIHCKON AEITEITbHOCTH;

* MPOBOJIUTH HAOJIOJCHHUE U DKCIIEPUMEHT TOJT PYKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBIISATH PacCIIMPEHHBINA TOUCK HH(OPMAIIHH ¢ UCTIOIB30BAaHUEM peCcypcoB OMOImMoTek u MHTEepHETA;

* co3/1aBaTh U MpeoOpa30oBBIBATH MOJIETHU M CXEMBI JUIS PEIICHUs 33/1a4;

* OCYIIECTBIISITH BEIOOP Hanbosee 3(heKTUBHBIX CITIOCOO0B PEIICHUS 3a/1a4 B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIA,

* 1aBaTh OMpPEACICHUE MTOHATUSIM;

* YCTaHABJIMBATH MPUYUHHO-CJICICTBCHHBIC CBSI3H;

* OCYIIECTBIISITh IOTHYECKYIO ONIEPAIINI0 YCTAHOBIICHUS POJOBUIOBBIX OTHOIIEHUH, OTpaHUYCHHUE TTOHSTHS,

* 0000IIaTh MOHATHA — OCYHIECTBIISITH JIOTHYECKYIO OIEPAIUIO MEpexoa OT BUAOBHIX MPHU3HAKOB K POJOBOMY IOHSTHIO, OT TOHSTHS C
MEHBIITUM 00BEMOM K IOHSITHIO C OOJIBIINM 00BEMOM;



* OCYIIECTBIIATh CPAaBHCHHE, CEPUAIMIO U KJIACCH(UKAINIO, CAMOCTOSTEIFHO BHIOMpAsi OCHOBAHMS M KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX
onepauuii;

* CTPOUTH KIIaCCU(UKALIMIO HA OCHOBE TUXOTOMHYECKOTO JeJICHHsI (Ha OCHOBE OTPUIIAHWS);

* CTPOUTH JIOTUYECKOE PACCYK/ICHUE, BKIIOUAIOIIEE YCTAHOBJICHHE IIPUUYMHHO-CIICICTBEHHBIX CBSI3C;

* OOBSICHSTD SIBJICHUS, TIPOLIECCHI, CBSI3M U OTHOIICHHS, BBISBIISIEMbBIE B XOJIE HCCIICIOBAHUS;

* OCHOBaM 03HAKOMHUTEJIBHOTO, H3Y4aIOIIEr0, YCBAUBAIOILETO U IIOMCKOBOTO YTCHUS;

* CTPYKTYpPHpOBAaTh TEKCTHI, BKIIOYas yMEHHE BBIACIATH TJAaBHOE W BTOPOCTENICHHOE, TJIABHYIO HJICI0 TEKCTa, BBICTPAUBATh
MOCJICIOBATEIBHOCTD OMMCHIBAEMBIX COOBITHIA,

* paboTtath ¢ MeTad)OpaMu — MOHUMATh NIEPEHOCHBIN CMBICII BEIPAXKECHUH, TOHUMATh H YIIOTPEOISATH 000POTHI pe4H, TIOCTPOCHHBIC HA CKPHITOM
ynoo001eHu#, 00pa3HOM COIMKEHUH CIIOB.

Bbll’lyCKHuK noJYydun 603MOAHCHOCNTIb HAYUYUMbCAL:

* OCHO8AM pepeKCUBHO20 UmeHUs;

* cmaeumnv np06ﬂeMy, apcymenmupoeambs eé aAKnmyajlbHOCNb,

* CAMOCMOAMENbHO NPOBOOUMb UCCIE008AHUE HA OCHOBE NPUMEHEHUS MeM0008 HAONIO0EHUs. U IKCNEPUMEHMA,

* 8bI0GUSANDL CUNOMESbL O CEA3AX U 3AKOHOMEPHOCMAX C06b1m1/l12, npoyeccoe, 06b€Km06,'

* OP2aHU306b18AMb UCCIE008AHUE C YENbIO NPOBEPKU SUNOME3,

* deiams YMO3AKNIOYEHUA (qumeueﬂoe uno aHaJlOZl/ll/l) U 8b1600bL HA OCHOBE apcymenmayuu.

Ilnanupyemoie pesynomamor peanusayuu npozpammsl «OCHOBbL CMbICI06020 YMEHUA U PAOOMBL C MEKCMOM) CPEOCmeamu npeomema
xXumuu:

BBINTyCKHUK HAy4UTCS:

* OPUEHTHUPOBATHCS B COJIEP)KAHUN TEKCTA U IOHUMATh €T0 LEJIOCTHBIM CMBICIT:

— ONPEENSTh INIaBHYIO TEMY, OOIIYIO 11e1bh UM Ha3HAYEHUE TEKCTa;

— BBIOMpATh U3 TEKCTAa WU IPUIYyMaTh 3arojIOBOK, COOTBETCTBYIOIIMM CONEPKAHUIO U OOILEMY CMBICITY TEKCTA;

— (popmynHpoBaThH TE3UC, BHIPAXKAIOLIUI OOIINI CMBICT TEKCTA;

— MPEABOCXUILATh COJIEpKaHUE MPEAMETHOIO TJIaHa TEKCTA 110 3ar0JI0BKY U € ONOPOM Ha MPEeAbLAYIIHNHI OIBIT;

— OOBSICHATD NOPSIIOK YAaCTEH/MHCTPYKIIUH, COAECPIKAIINXCS B TEKCTE;

— CONOCTaBJISATh OCHOBHBIE TEKCTOBbIE M BHETEKCTOBBIE KOMIIOHEHTHI: OOHApPYKHMBAaTh COOTBETCTBHE MEXIY YaCThIO TEKCTa U €ro oouei
uzaeei, chopMyIUpPOBAaHHON BOTIPOCOM, OOBSICHATH HA3HAUEHUE PUCYHKA, MOSCHATH YacTH TpaduKa WK TaOJIUIbI U T. 1.;

* HAXOJUTh B TEKCTe TpeOyemyro uH@popManuio (mpoderath TEKCT TJa3aMH, OMPENENIATh €ro OCHOBHBIC 3JIEMEHTHI, COTIOCTABIATH (HDOPMBI
BBIpXEHHUS MH(POPMAIUN B 3alpOCe U B CaMOM TEKCTEe, YCTaHABJIMBATh, SIBISIOTCA JH OHU TOXKIECTBEHHBIMU WM CHHOHUMHYECKUMHU, HAXOAUTH
HE0OXO0IMMYIO €IMHUILY HH(OpMAaLU B TEKCTE);

* pemaTh yueOHO-TI03HaBaTeIbHbIE U YUEOHO-TIPAKTHUECKHUE 3a/1a41, TPEOYIOIIKE MTOJHOTO U KPUTUYECKOTO IIOHMMAaHUs TeKCTa:

— ONpPEIENITh Ha3HAYEHNE PA3HbIX BUJOB TEKCTOB;

— CTaBUTH Niepe]] cO0O0I eI YTEHUS, HAIIPaBJIsisi BHUMAHKUE Ha TIOJIE3HYIO B IaHHBIH MOMEHT HH(OPMAIIHIO;

— pa3nauyaTth TEMbI U OATEMbI CIIEIIHAILHOTO TEKCTAa;

— BBIJICIIATH HE TOJBHKO IIaBHYIO, HO U N30BITOYHYIO HH(OPMAIIUIO;

— MPOTHO3UPOBATH MOCIIEI0BATEILHOCTD U3JI0KEHUSI UJIEH TEKCTa;



— COIOCTAaBJIATh Pa3Hble TOUKH 3pEHMS U pa3Hble MCTOYHUKH MH(POPMALIUY 110 33/1aHHON TEME;

— BBINOJIHATH CMBICIIOBOE CBEPTHIBAHHE BBIICTICHHBIX (PAaKTOB M MBICIICH;

— (hopMHUpPOBaTh HA OCHOBE TEKCTA CUCTEMY apI'yMEHTOB (JI0BOJIOB) JUIsl 0OOCHOBAHUS ONPEACIEHHOM MO3ULNH;

— [IOHUMATh IYLLIEBHOE COCTOSHUE NIEPCOHAXKEN TEKCTA, CONIEPEKUBATDH UM.

* CTPYKTYPUpPOBaThb TEKCT, HCIOJB3Yysd HYMEPALMIO CTPAHUL, CIUCKH, CCBUIKM, OIJIABJICHHUE; IIPOBOAUTH IPOBEPKY IPaBONMCAHUS;
UCIOJIB30BATh B TEKCTE TAOIMUIIBI, H300paKECHUS;

* IpeoOpa30BbIBATh TEKCT, MCIIOJIb3YsI HOBbIE (DOPMBI MpeAcTaBieHuss HHopMau: GopMyIbl, TpapUK, AUarpaMMbl, TaOIULBI (B TOM YUCIIE
JUHAMHYECKHE, JIEKTPOHHBIE, B YACTHOCTH B IPAKTUUYECKUX 33/a4ax ), IEPEXOJUTh OT OJHOTO MIPEICTABICHUSI JAHHBIX K APYTOMY;

* UHTEPIPETUPOBATH TEKCT:

— CpaBHUBATh U MPOTHBOIOCTABIIATH 3aKIIOUEHHYIO B TEKCTE HHPOPMALIUIO PA3HOTO XapaKTepa;

— 0oOHapyKUBaTh B TEKCTE JIOBObI B IOATBEPKICHNUE BbIIBUHYTHIX T€3UCOB;

— JIeTaTh BBIBOJBI U3 CPOPMYIMPOBAHHBIX MTOCHUIOK;

— BBIBOJIMTH 3aKJIFOUEHUE O HAMEPEHNUHU aBTOpa WJIN INIABHOM MBICIIH TEKCTA.

* OTKJIMKAThCS Ha COZIEpKAHUE TEKCTa:

— CBSA3bIBaTh HH(OPMaINIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMU U3 IPYTUX UCTOYHHUKOB;

— OLICHUBATh YTBEP)KJCHUS, C/I€JIaHHbIE B TEKCTE, UCXO/S U3 CBOUX MPEICTABICHUN O MUDE;

— HaxOoJUTh JI0BOJBI B 3AIIIUTY CBOEH TOUKH 3PEHUS;

* OTKJIUKATHCS Ha (JOPMY TEKCTa: OLIEHUBATh HE TOJBKO COJEpPKaHUE TEKCTa, HO U ero (hopMy, a B IEJIOM — MACTEPCTBO €ro MCIIOIHEHHS;

* HA OCHOBE HMEIOIIMXCS 3HAHWM, JKU3HEHHOI'O OMbITa MOJBEPraTb COMHEHHUIO JIOCTOBEPHOCTh MMeEIOIIEHCs MHpopManuu, oOHapy>KUBaTh
HEJ0CTOBEPHOCTH MOJIy4aeMoil HHpOopMaIiK, MpoOesibl B UHPOPMAaLMK U HaXOAUTh ITyTH BOCIIOJHEHUS 3TUX NMPOOEIOB;

* B Ipouecce paboThl C OJHUM HWJIM HECKOJbKUMH HMCTOYHHUKAMH BBISABIATH COJEPKAILYIOCS B HUX IPOTUBOPEUUBYIO, KOHQIUKTHYIO
nH(pOpMalLHIO;

* HCIOJIb30BaTh MOJYYEHHBIM ONBIT BOCHPUATHS HH(MOPMAIMOHHBIX OOBEKTOB Ui OOOTralleHHsl 4YyBCTBEHHOI'O OIIbITA, BBICKA3bIBATh
OLICHOYHBIE CYKJIEHUS U CBOIO TOUKY 3PEHUS O MOJIyY€HHOM COOOLIEHUH (ITPOYUTAHHOM TEKCTE).

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCA.

* AHAU3UPOBAMb UBMEHEHUS C80€20 IMOYUOHATbHO20 COCMOAHUA 8 Npoyecce YmeHUs, NOLYYeHUs U nepepadomKu NOaYYeHHOU UHpOpMayuu u
€€ OCMbICAEHUA.

* LIAGIAMb UMNAUYUMHYIO UHDOPMAYUIO MEKCMA HA OCHO8Ee CONOCMAGNEHUs UNIIOCMPAMUEHO20 Mamepuana ¢ ungopmayuei mexcma,
ananu3a noomekcma (UCNOIb306AHHBIX A3LIKOBBIX CPEOCME U CIPYKMYPbl MEKCMa).

* KpUMuYecKu OMmHOCUMbCS K PEKIAMHOU UHDOpMayuu,

* HAX0O0UMb CHOCOObI NPOBEPKU NPOMUBOPEUUBOT UHPOPpMAYU,

* onpeoensimb 00CMOBEPHYI0 UHPOPMAYUIO 6 CyHae HATUYUL NPOMUBOPEUUBOL UNU KOHMIUKMHOU CUMYAYUU.

ITnanupyemoie pezynomamol peanuszayuu npozpammsl «Popmuposanue HKT-komnemenmuocmu odyuaromuxca» cpeocmeamu npeomema
xumuu:

BrinmyckHuk Haydurcs:

* BBICTYIIATh C ayIMOBHUJICONIOIJIEPKKOM, BKITIOYAsl BHICTYIUICHHE NTEpe]] AUCTAaHIIMOHHOW ayAUTOPUEH;

* y4aCTBOBATh B 00CYXJIEHHHU (ayAnOBUI€0(POPYM, TEKCTOBBIN (hopyM) ¢ HCIIOIB30BaHNEM BO3MOXKHOCTEH MHTEpHEeTA;
* HCIIOJIB30BAaTh BO3MOHOCTH 3JIEKTPOHHOM MOYTHI 17151 HHPOPMAITMOHHOTO OOMEHa;



* BECTH JIMUHBIN JHEBHUK (OJIOT) C UCIIOIB30BaHUEM BO3MOXKHOCTEH VHTEepHETa;

* OCYIIECTBIIATH 00pa30BaTENbHOE B3aUMOJICHCTBHE B WH(POPMALMOHHOM IPOCTPAHCTBE OOPa30BATENBHOTO YUpPESKACHUS (TIOIy4EeHUE H
BBINOJIHEHUE 3aJIaHHIA, TIOJTyYeHUE KOMMEHTAPHEB, COBEPIICHCTBOBAHUE CBOCH pabOThI, POPMHUPOBAaHUE MTOPTHOIIHO);

* cO0JI0/1aTh HOPMBI MH(OOPMAIIMOHHOW KYJIBTYPBI, 3TUKH H MPaBa; C YBAKEHUEM OTHOCHUTHCS K YacTHOW MH(popMamuu U WHGOPMAIMOHHBIM
npaBaM JIPYTHX JIFOJIEH.

* HCIIOJIB30BATh Pa3IMYHbIC TPUEMBI MOMCKa MHGopMauu B IHTepHETE, MOMCKOBBIE CEPBUCHI, CTPOUTH 3aIPOCHI [Tl TOMCKAa HHPOPMAIUH U
AHAJM3UPOBATh PE3YJIbTATHI TOUCKA;

* MCIOJIB30BATh MPUEMBI MIOMCKA HHPOPMALIUN Ha MEPCOHAILHOM KOMIBIOTEpPE, B MH(POPMALIMOHHON Cpeie yUpexIeHUs U B 00pa30BaTeIbHOM
MIPOCTPAHCTBE;

* HCIIOJIB30BATh Pa3IMYHbIC OMOINOTEUHBIC, B TOM YHCIIE 3JIEKTPOHHBIE, KATAJIOTH JIJIsl TOUCKA HEOOXOIMMbIX KHUT;

* UcKaTh HMH(OpMAIMIO B pa3MYHBIX 0a3axX JaHHBIX, CO3/IaBaTh M 3allOJHATh 0a3bl JAHHBIX, B YAaCTHOCTH HCIIOJIB30BaTh Pa3JIMYHbIC
OTIPEICITUTEIH;

* hopmupoBaTh cOOCTBEHHOE MH(DOPMAIIMOHHOE MPOCTPAHCTBO: CO3/IaBaTh CHUCTEMBI IMAIOK U Pa3MellaTh B HUX HYXXHbIC WH(POPMAIIMOHHBIC
HMCTOYHUKH, pa3MeIaTh nHpopmamuio B aTepHETE.

* BBOJMTD PE3YJIbTAThl H3MEPEHUI U APYyrre MUPPOBBIC JaHHBIC IS UX 00pAO0OTKH, B TOM YHCJIC CTATUCTUYCCKOW U BU3yaJIH3allHu;

* MPOBOJIUTH KCIICPUMEHTHI U UCCIICOBAHUS B BUPTYATBHBIX JIAOOPATOPHUSIX

Boinycknux noayuum 603mMOoiCHOCHb HAYUUMbCSL.

* 83AUMOO0ELCMBO8AMb 8 COYUATILHBIX CemsX, pabomamy 6 2pynne Hao cOoOweHueM (BUKU);

* yuacmeosams 6 (opymax 6 COYUaIbHbIX 00PA308aAMENbHBIX CENSX,

* 83AUMOOELICMBOBAMb C NAPMHEPAMU C UCHOIb30BAHUEM 803MOdNHCHOCHel MumepHema.

* c030a8amb U 3aNOJIHAMb PA3IUYHBLE ONPeOeTUMENU,

* UCNOIL308AMb PA3IUYUHbIE NPUEMBI NOUCKA UHDOpMayuu 6 Mnmepueme 6 Xx00e yueOHOU OesimelbHOCMU.

* IPOBOOUMb eCMECMBEHHO-HAYYHbIE U COYUATIbHbIE UBMEPEHUsl, 8800UMb Pe3yIbMmamvl UMEPEeHUll U Opyeux uYu@poevix OAHHbIX U
obpabamwieams ux, 8 MOM Yucie CMAamuUCmuyecku U ¢ NOMOWbIO BU3YATUIAYUU,

* QHATU3UPOBAMb PE3YTILIMAMbL C80ell OesIMETbHOCMU U 3AMPAYUBAEMBIX PECYPCO8.

ITnanupyemoie pesynomamol peanuszayuu npozpammovl «OcHo6vl yuedHO-UCCe006AMENbCKON U RPOEKMHOU 0eAmMeIbHOCMU) CPEeOCHEAMU
npeomema xXumuu:

BBINTyCKHUK HAYIHTCS:

* IJTAHUPOBATH U BBITIONHATH YUeOHOE UCCIIeIOBAaHUE U YUCOHBIN MPOEKT, UCIIONB3Yys 000pyI0BaHUE, MOJIENIN, METOIbI U IPUEMBI, a/ICKBaTHBIS
uccienyeMon npoodieme;

* BBIOMPATH U UCIIOIH30BaTh METO/IbI, PEIEBAHTHBIE pacCMaTpUBaEMOil mpodieme;

* pacmio3HaBaTh M CTaBUTHh BOIMPOCHI, OTBETHI HAa KOTOPBHIC MOTYT OBITH IMOJYYEHBI ITyTEM HAYyYHOTO HCCIICAOBAHUS, OTOMpaTh aJCKBAaTHBIC
METO/IbI UCCIIEIOBAHUS, JOPMYITUPOBATEH BHITEKAIOIINE U3 UCCIIECIOBAHUS BBIBOJIBL;

* HCIIOJIb30BATh TaKWE €CTECTBEHHO-HAyYHBIE METOAbl M TPHEMBI, KaK HaONIOJIEHHE, TOCTAaHOBKAa MPOOJEMBI, BBIIBMKCHUE «XOPOIIEH
TUIOTE3b», SKCIEPUMEHT, MOJICIHPOBAHUE, HCIOIH30BAHHE MaTEMATHUYECKUX MOJAENeH, TeopeTHUecKoe OOOCHOBAaHHE, YCTAaHOBIIEHHUE TPaHMUIL
MPUMEHUMOCTH MOJICITH/TEOPHH;

* SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUYKY 3PEHUs, UCTIONIh30BaTh S3bIKOBBIC CPEICTBA, aIeKBaTHBIC 00CYKIaeMol IpodiieMe;



* oTIMYaTh (DAaKTHl OT CY)KJIEHUH, MHEHUN U OICHOK, KPUTUYECKHU OTHOCUTHCS K CY)KIIEHUSM, MHEHUSM, OIIEHKaM, PEKOHCTPYHUPOBATh HUX
OCHOBaHUS;

* BUJIETh U KOMMEHTHPOBATh CBSA3b HAYYHOTO 3HAHUS M EHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CYKICHUU MPU MOJYyYEHUH, PACIIPOCTPAHEHUU U
MPUMEHEHUU Hay4YHOT'O 3HAHUSI.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* CAMOCMOAMENbHO 3a0YMbIEAMb, NIAHUPOBAMb U BINOIHAMb Y4eOHOe UCCIe008aHUe, VUeOHbIl U COYUATbHBIL NPOEKM;

* UCNOIL308aMb 002A0KY, 03apeHue, UHMYUYUIO,

* UCNONIL308AMb MAKUE eCmecm8eHHO-HAYUHble Memoobl U NPUEMbl, KAK abCmpasuposanue Om HNpUXo0sauux Gaxmopos, nposepkd Hd
COBMECMUMOCb C OPY2UMU U3BECIHBIMU (PaAKMAMU;

* YeneHanpasiIeHHo U OCO3HAHHO PA36UBANb CE0U KOMMYHUKAMUBHbLE CHOCOOHOCIU, 0C8AUBAMNb HOBbLE A3bIKOGbLE CPEOCMEA;

* 0CO3HABAMb CB0I0 OMBEMCINEEHHOCHb 3 00COBEPHOCHb NOLYYEHHbIX 3HAHULL, 3a KAYeCmEo GblNOIHEHHO20 NPOeKma.



2. COAEP)KAHME YYEBHOI'O IPEIMETA «XUMMUS»
8 kaacc.

Pazgea 1. OcHOBHbIE IOHATHS XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHNH)

[Ipenmer xumun. XuMusa Kak 4acThb €CTE€CTBO3HaHMS. BelectBa v uX cBokcTBa. YuCThle BeleCTBA U CMECU. MeToAbl MO3HAHUSA B XUMHUH:
HaboieHue, skcnepumenT. [Ipuemsl 6e30macHo padboThl ¢ 000pynOBaHKEM U BemecTBaMu. CTpoeHue miaMeHHu.

Uucrteie BemectBa u cMmecu. CrocoObl OYMCTKM BEIIECTB: OTCTaWBaHWE, (DUIBTPOBAHUE, BBHIMAPUBAHUE, KPUCTAJUTM3AIMS, JACTUILISAIUS.
Pu3znyuecKue U XUMMUYECKHE SBJICHUSA. XUMHYECKUE peakuuu. lIpru3Hakyn XMMUYECKUX pPeakUUid U yCIOBUS BO3HUKHOBEHUS U TEUEHUS XMMHYECKUX
peaKuui.

ATOMBI, MOJIEKYJbl M HOHBI. BemiecTBa MOJEKYISIPHOTO M HEMOJEKYJISpHOro cTpoeHus. Kpucraminueckue u amopdHbIE BeEIlecTBa.
Kpucramnnueckue pemeTku: MOHHAs, aTOMHas U MoJIeKyJsipHas. [IpocTeie u cioxHbIe BeniecTBa. XMUMUYECKUN 3JI€eMEHT. MeTaiisl 1 HEMEeTaJuIbl.
AtoMHas enuHHLa Maccbl. OTHOCUTENbHAS aTOMHAs Macca. SI3bIK XUMHMH. 3HAKM XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEILECTBA.
Xumuueckue Gopmyibsl. OTHOCHTETbHAS MOJICKYJISIpHAs Macca. KauecTBEHHBIM U KOJMYCCTBCHHBIN COCTAB BEIIECTBA. BRIYMCIICHUS 10 XUMHYCCKUM
dbopmynaMm. MaccoBasi 7051 XUMUYECKOTO 3JIEMEHTA B CJI0KHOM BEILIECTBE.

BanenTHocTh XMMHUYECKHMX 3JeMeHTOB. OmnpeneeHne BaJCHTHOCTH JJEMEHTOB 1o (opmyrnaMm OuHapHBIX coenuHeHui. CocraBieHHE
XUMHUYECKUX (GOpMyITT OMHAPHBIX COSUHEHHI 110 BaIEHTHOCTH.

ATOMHO — MOJIEKYJIIpHOE Y4YeHHUE. 3aKOH COXpaHeHUs Macchl BemiecTB. JKu3Hb u aestenbHocTh M.B. JlomoHocoBa. Xumudeckue ypaBHEHHUSI.
THUnbl XUMHYECKUX PEAKLIU.

Kucnopon. Haxoxnenune B mpupose. [lomydenue xuciopoja B 1a0OpaTopud W MPOMBIIUICHHOCTH. DHU3MUECKUE M XUMHUYECKHUE CBOWCTBA
kucinopona. 'openne. Oxcunpl. [Ipumenenne kucinopona. Kpyrosopor kucinopoaa B npupoje. O30H, auioTponus Kuciopoaa. Bo3nyx u ero cocras.
3amuTa aTMOc(EpHOro BO3yXa OT 3arps3HEHH.

Bomopon. Haxoxnenue B mpupone. [lomyuenue Bomopoda B J1abopaTOpUM M MPOMBINUIEHHOCTH. DPU3MYECKUE M XUMHUYECKHE CBOWCTBA
Boiopoaa. Bogopon — BocctaHoBUTENL. Mephl 6€30m1acHOCTH MpHU paboTe ¢ BojopoaoM. [Ipumenenue Bogopoaa.

Boma. Metonbl ompeneneHusl cocTaBa BOAbl — aHaW3 M cuHTe3. Dusnueckue cBOMcTBa BoAbl. Bojga B mpupoae U crocoObl €€ OYHMCTKH.
Abspanus Boabl. XMMHUYECKHE cBoMcTBa BoAabl. [Ipumenenuwe Boael. Boma — pactBopurtens. PacTBopuMoOcTh BemecTs B Boje. MaccoBas 1oiis
PacTBOPEHHOT'O BEILIECTBA.

KonuyectBennbie oTHomeHus B xumuu. KommuectBo BemectBa. Moib. MomnspHas macca. 3akoH ABoraapo. MomspHbli 00BEM Ta3oB.
OTtHOcuTeNbHAS MIOTHOCTH Ta30B. OOBEMHBIE OTHOIICHUS Fa30B IPU XUMHUECKUX PEaKIIHsIX.

Baxneiimue kmaccel HeopraHW4deckux coenuHeHui. OKCUIbl: cocTaB, kinaccudukamnus. OCHOBHbIE M KHCIOTHBIE OKCHIbI. HomeHkmaTypa
okcu10B. U3nueckre U XUMHUYECKUE CBOMCTBA, IOJyYEHUE U IPUMEHEHNE OKCUIOB.

Iuppoxcunpl. Kimaccudukanust ruapokcuaoB. OcuoBanus. Cocras. Illenmoun m HepacTBopuMble ocHOBaHus. HomeHkiarypa. @usznueckue u
XUMHYECKHUE CBOICTBa ocHOBaHMi. Peakius HeliTpanu3anuu. [lonydenre u mpuMeHeHHe OCHOBaHUN. AM(OTEpHBIE OKCHJIBI U THAPOKCHUIBI.

Kucnoter. Cocras. Knaccudukarus. Homenknarypa. @uzndeckie 1 XUMHUECKHE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN PsIT METAJLIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. @usndeckue cBoiicTBa cosieil. PacTBopuMocTh conei B Boje. XUMHUYECKHAE CBOWCTBA COJICH.
Crnioco6sI montyuenus coneit. [Ipumenenue cone.

I'eneTnueckas CBSA3b MEXK/y OCHOBHBIMHU KJIaCCaMH HEOPTaHUYECKUX COCIUHEHUM.

JemoncTpanuu. O3HakoMIIeHHE ¢ 00pa3laMu IPOCTHIX U CIOXKHBIX BemecTB. CrocoObl OYMCTKH BEIIECTB: KPUCTAUIM3ALMS, TUCTHILISAIMS,
xpomatorpadus. ONbITHI, MOATBEPKAAIOIINE 3aKOH COXPAHEHHUS MACChI BEIIECTB.



[Tomydyenue u coOupanue KUCIOPOia METOIOM BBITECHEHHST BO3yXa M Bojbl. OnpeneneHue coctaBa Bo3ayxa. Kowiekyus Heghmu, KamMeHH020
yelnsi u npoo0yKmos ux nepepadomxu.

[Tomyyenue Bomopoaa B ammapate Kuma, nmpoBepka BoJOpojJia Ha YUCTOTY, TOPEHHUE BOJOPOJ]IAa, COOMpPaHUE BOJIOPOJA METOJOM BBITCCHEHHS
BO3JlyXa W BOJBI.

Amnanns Boabl. CHHTE3 BOJEI.
3HAKOMCTBO C 00pa3iaMu OKCHIOB, KHCIIOT, OCHOBAHUH u coyield. HelTpanu3arus ménouu KUCIOTON B IPUCYTCTBHH UHIUKATOPA.

JlabopaTopHble onbIThbl. PaccMoTpeHHe BemIeCTB ¢ pazIWYHBIMH (U3HMUYECKMMHU CBOMCTBaMH. Pa3jeineHne cMecH ¢ IMOMOIIbI0 MarHuTa.
[Tpumepsl PpU3UUECKNX U XUMUYECKUX SBICHUN. Peakiuu, WIUTFOCTPUPYIONUE OCHOBHBIC IPU3HAKU XAPAKTEPHBIX peakiuu. Pa3inokeHne 0CHOBHOTO
kapOonata meau (11). Peakiiust 3amenieHus: Meu sKeJIe30M.

O3HakoMIieHHE ¢ 00pa3liaMu OKCHJIOB.

BsanmoneiictBue Bogopoaa ¢ okcumom meau (I1).

OMBITHI, MOATBEPKTAIOIINE XUMUYECKHUE CBOMCTBA KHCIIOT, OCHOBAaHUH.

IpakTnyeckne padoThl

. [TpaBwia TexHUKHN 0€30ITACHOCTH MPU PabOTe B XUMHUYECKOM KaOuHeTe. O3HaKOMIIEHUE ¢ Ta00paTOPHBIM 000Dy IOBAaHHEM.
o OuncTka 3arpsA3HEHHON MOBAPEHHOM COJIU.

. [Tonyyenue u CBOMCTBA KMCIOPOJA

. [Tonydyenue BoIOpoAa U U3YYEHHUE €TI0 CBOMCTB.

. [Ipurorosnenue pacTBOPOB COJIEH € OIPENETEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA.

. Pemenne skcriepuMeHTANBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COSAMHEHNUI.

PacyerHble 3a1aun:

Bbruucnenre OTHOCHTEIBHOM MOJEKYISIpHOH Macchl BemlecTBa 1o Qopmyse. BpluncieHne MaccoBO J0idM 3J€MEHTa B XHMHYECKOM
COEIMHEHHUH. Y CTAaHOBJIEHUE MPOCTENIIEH (OpMYJIbl BELIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxneHne MaccoBOM JIOIM pPacTBOPEHHOIO BEIIECTBA B PAcTBOpE. BbluMClieHME Macchl pPacTBOPEHHOIO BELIECTBA M BOJABI JIA
MIPUTOTOBJIEHUS PaCTBOPA ONpeAeIEHHON KOHIIEHTPALIUH.

OOBEMHBIE OTHOIIEHHUS Ta30B MPU XUMHUECKUX PEAKLIUAX.

Bolunicnenus mo XMMHUYECKUM ypaBHEHHUSIM Macchl, 00bEMa M KOJMYECTBA BEIIECTBA OJIHOTO M3 MPOJYKTOB PEaKLMU IO Macce MCXOTHOTO
BEIIECTBA, 00BEMY MIIM KOJTMYECTBY BEIIECTBA, COJEPIKAILEro ONpeaeNEHHYIO JOMI0 TpUMecei.

Pa3nes 2. [lepuoauyeckuii 3aKoH ¥ NepuoAnyecKasi cucreMa Xumuieckux 3j1emenToB /.. Menaeneea. CTpoenune aroma.

[TepBble MOMBITKH KiaccU(UKAUN XUMUYECKHX 3JeMeHTOB. [IoHATHE O TpyImax CXOAHBIX 3JeMEHTOB. EcTeCcTBeHHBIE CeMENCTBA IIETOYHBIX
METAJUIOB M rajnoreHoB. biaropoaneie rassl. Ilepmommueckuit 3akon [[.M.MenneneeBa. Ilepunoandeckas cucrema Kak €CTECTBEHHO — Hay4HOE
Kiaccu(uKanus XMUMHUYECKUX 3JIeMeHTOB. TabmuuHas (opMa mpeAcTaBiIeHUs KiIacCU(PUKAMU XMMHUYECKHX 3JIeMeHTOB. CTpyKTypa TaOIuIlbl
«[lepuonuyeckas cuctema xumuueckux siemeHtoB J[.UM. MenneneeBa» (kopotkass ¢opma): A- u b- rpynmsl, nepuoasl. ®U3HUECKUH CMBICT
MOPSAIKOBOTO 3JIEMEHTA, HOMEpA MEPUO0Ia, HOMEpa IPYIIIbI (AJIs JIIEMEHTOB A-TpyIII).

CtpoeHue atoma: siIpo U 3JeKTpoHHas 00ojouka. CocTaB aTOMHBIX Siiep: MPOTOHBI M HEUTPOHBI. M30TOmBI. 3apsi aTOMHOrO siipa, MaccoBoe
YHCII0, OTHOCUTENbHAs aToMHas Macca. CoBpeMeHHast pOpMYJINPOBKA MOHATHUS «XUMUYECKUNA IIEMEHT.

OneKTpoHHas 000J0YKa aTOMa: MOHATHE 00 dHEPreTHYECKOM YPOBHE (JIEKTPOHHOM CJIOE), €ro €MKOCTH. 3allOJIHEHUE 3JIEKTPOHHBIX CIIOEB Y
aTOMOB JIEMEHTOB IIEPBOT0 — TPEThEro neprooB. CoBpeMeHHast (OPMYITHPOBKA MEPUOANYECKOTO 3aKOHA.



3HaueHue nepuoandeckoro 3akoHa. Hayuneie noctmxenus [[.M. MenneneeBa: ucnpaBieHUEe OTHOCUTEIbHBIX aTOMHBIX Macc, MpeACKa3aHhe
CYILIECTBOBAHUSI HEOTKPBITHIX 3JEMEHTOB, NEPECTAHOBKM XHWMHUYECKHX 3JIEMEHTOB B mepuoauueckon cucreme. JXKuzub u nesrensHocts [I.U.
Menneneena.

JdemoHcTpaumuu:

®dusnyeckue CBOMCTBA MIEIOYHBIX METALIOB. B3ammonelicTBue OKCUIIOB HaTpus, Maraus, (Gocdopa, cepsl ¢ BOJOM, UCCIEAOBAaHUE CBOWCTB
IIOJIyYEHHBIX NPOAYKTOB. B3aumopnencTtsue Hatpus U Kanus ¢ BoAou. PH3MyecKue CBOMCTBA rajOoreHOB. B3auMoaeicTBUE aqlOMHHMS C XJIOPOM,
OpoMOM | H010M.

Pa3nen 3. CtpoeHue BemecTna.

DJIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JI€MEHTOB. OCHOBHBIE BU/IbI XUMUYECKOM CBSI3M: KOBAJICHTHAs HEMOJIApHAs, KOBAJICHTHAs MOJISIpHAs,
HMOHHAas1. BaeHTHOCTh 3JIEMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. Crenenb okuciienus. [IpaBuia onpeneneHns CTeeHe OKUCICHUS JIEMEHTOB.

JdeMoHcTpanum:

ComnocraBiieHue PU3NKO-XUMUYICCKUX CBONCTB COSAMHECHHIA ¢ KOBAJICHTHBIMHA M MOHHBIMU CBSI3SIMH.

9 kiacc.

Pazgen 1. MHoroo0pa3ue XuMHYEeCKUX PeaKIuii.

Knaccudukanus XUMHUYECKUX pEAKIHd: PEaKIHMH COCIUHEHUS, PAa3IoKCHHs, 3aMenicHus, oOMeHa. OKHCIUTEILHO-BOCCTAHOBUTEIIBHEBIC
peakuuu. OKUCIUTENb, BOCCTAHOBUTENb, MPOLIECCHI OKUCIEHUS W BOCCTAaHOBJIEHUS. COCTaBIE€HUE YpPaBHEHUN OKHCIUTEIBHO -BOCCTAHOBHUTENIBHBIX
peakIuii C MOMOIIBI0 METOA IIEKTPOHHOTO OasaHca.

TernoBeie d(HPEKTh XUMHUECKUX PEAKIMH. DK30TEpMUYECKUE U DHIOTEPMHUYECKHE peakluu. TepMOXUMHUYECKHE ypaBHEHUs. Pacuersl mo
TEPMOXUMHUYECKUM YPABHECHHUSIM.

CKOpOCTh XUMUYECKUX peakiuil. PaKkTOpbl, BAUSIONIME HA CKOPOCTh XUMUUYECKTX PEaKIIUil. [IepBonauanbHOE MPECTaBICHUE o
KaTajuse.

Oo6patumsie peakiuu. [ToHATHE O XUMUYECKOM PAaBHOBECHH.

XUMHYECKUE PEaKIMH B BOJHBIX PACTBOpAxX. DJEKTPONHUTHI U HeeKTpoiuThl. Monbl. Katnmonsl u anwonsl. ['mapatHas Teopus
pacTBOPOB. DIEKTPOIUTHUECKAs ITUCCOLMAIUS KUCIOT, OCHOBaHMM U conedl. Criabble M CUIIbHBIE 3JeKTponuThl. CreneHp aucconuanuu. CreneHb
nucconuanuu. Peaknuy MOHHOTO OOMeHa. YCIIOBUSI TEUEHHUS pEeaKIMii MOHHOTO0 OOMeHa /0 KOHIA. XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCJUHEHHI B CBETE MpEeACTaBIeHUN 00 SIEKTPOIUTUYECKOW TUCCOLMAIMU M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIU.
[TonsiTue 0 rUAPOIN3€E COTNEN.

JdemoHcTpaumuu:

IIpuMepsl 5K30- U SHIOTEPMHUUYECKUX PEAKIIHIA.

BzaumopeiicTBue LHMHKA C COJSIHOM M YKCYCHOM KHUCJIOTOW. B3auMonencTBue IpaHyJIMpPOBAaHHOIO IIMHKA M LIMHKOBOM NBUIM C COJSHOM
KHCIIOTOM.

Bsaumoneiicteue okcuna menu (I1) ¢ cepHoii KMCI0TON pa3HON KOHLIEHTPALMK ITPH Pa3HbIX TEMIIEpaTypax.

I'openue yris B KOHIEHTPUPOBAaHHOM a30THOW KHUCIIOTE.

I'openue cepsl B pacIuiaBJI€HHON CEIIUTPE.

HcnbiTanue pacTBOPOB BEILIECTB HA AJIEKTPUYECKYIO TIPOBOJIUMOCT.

JIBM>KEHME HOHOB B DJIEKTPUYECKOM MOJIE.

IIpakTnyeckue padboTbi:



N3ydenue BIUsSHUSA YCIOBUN MPOBEACHUS XUMHUECKON PEAKIIUU Ha €€ CKOPOCTh.

Pemenne skciepuMeHTaNbHBIX 337a4 110 TeMe «CBOMCTBa KUCIIOT, COJIEH M OCHOBAHUM KaK 3JIEKTPOIUTOB)

JlaGopaTopHble ONBITHI:

Peakuinu oOMeHa MeX 1y pacTBOPaMH 3JIEKTPOJIUTOB

Pacuyernbie 3aqa4yu: BeruncieHus no TEpMOXUMHYECKUM YPAaBHEHUSAM PEAKLIMN.

Pa3nen 2. Muoroo0pasue BeunecTs.

Hewmerannsl. I'anorensl. IlonoxeHue B NEpUOAMYECKON CHUCTEME XMMHUYECKHMX JJIEMEHTOB, CTPOCHHME MX aroMoB. HaxoxneHue B
npupoje. Ousnyeckue U XMMUYECKUE CBOMCTBA rajioreHoB. [lonmyyenue um npuMeHeHHe rajgoreHoB. Xiop. Pusndeckue U XMMHYECKHE CBOMCTBA
xisiopa. [Ipumenenue xnopa. Xnoposonopos. @usnyeckue cporicta. [lonmydyenne. ConsiHHas kucnora U e€ conn. KauecTBeHHas peakius Ha XJIOpU-
noHbl. Pacnio3HaBaHue xJ10pu10B, OpOMUIOB, HOIN/IOB.

Kucnopon u cepa. Ilonoxenune xucnopoga u cepsl B IICXD, crpoenne ux aromoB. Cepa. Asnorponus cepbl. dusudeckue u
xumuueckue cpoiictsa. Haxoxnenue B npupone. [lpumenenue cepsl. CepoBosopoa. CepoBogopoHas KUcaoTa U ee conu. KauecTBeHHas peakius Ha
cynbua-uonsl. Oxcup cepsl (1V). @usnueckue u xumuueckue cpoictpa. Ilpumenenune. CepHucras kuciora U ee coiad. KadecTBeHHast peakuus Ha
cynbut-uonbl. Okcun cepbl (V). CepHast kucnora. XMMHYECKHE CBOMCTBA pa30aBICHHONW U KOHIICHTPUPOBAHHOW CepHON KHCIOTHI. KauecTBeHHas
peakuus Ha Cyib(aT-MOHbl. XUMHUECKUE pEeaKIUH, JeKallde B OCHOBE IMOJYYEHUs CEpHOM KHCIOThHl B MPOMBINUIEHHOCTH. [IpuMeHeHue cepHoit
KHCIIOTBHI.

Azot u dpocdop. [Tonoxenue azora u gocopa B [ICXD, ctpoeHne ux aromMoB. A30T, PpU3MUECKUE U XUMUYECKHUE CBOMCTBA, MOIY4YE€HUE U
npuMeHerne. Kpyroopor azora B npuponae. AMMHUaK: (pu3nueckiue U XMMHYECKHE CBOMCTBA, MOJdy4YeHrne U npumenenue. Coian aMMoHUs. A30THas
KHCJIOTa U ee cBoicTBa. OKMCIUTENbHBIE CBOMCTBA a30THOM KMCIOTHI. [lomydeHnue a30THON KUCIIOTHI B 1abopaTopun. XUMHUYECKHUE PEeaKLUH, JexKalie
B OCHOBE IOJIyUYEHUSI a30THOM KUCJIOTHI B IPOMBINUIEHHOCTH. [IpumMeHenne a30THOW KucaoThl. CoaM a30THOM KHUCIOTHI M UX NMpUMEHEHHE. A30THBIE
ynoopeHus.

®dochop. Amnorponust pochopa. Puszndeckue u xumudeckue cBorctsa ochopa. Oxcuna pochopa (V). OprodocdopHas KUCIOTa U €€ COJIH.
docdopHbie y100peHus.

VYrnepon u kpemuuil. [lonoxenue yrinepona u kpemuus B [ICXD, crpoenune ux atomMoB. Yriepon. Amiorpomnus yriepoja. dusznueckue u
XMMHYECKHEe CBOWCTBa yriepojaa. AncopOuus. YrapHblid ra3, cBoicTBa M (pu3MoNOrHYecKoe IEHCTBHE Ha OpPraHU3M. YTJIEKHUCIBIA ra3. YTojbHas
KHcIoTa U ee conu. KauecTBeHHble peakiiny Ha kKapOoHaT-uoHbl. KpyroBoport yriepoaa B npupojae. OpraHudeckie CoeIMHEHUs yriepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Cmexno. Llemenm.

Mertamnsl. [lonoxenune meramuio B [ICXD JI.M.MenzeneeBa, cTpoeHre UX aTOMOB. Metayuinyeckas cBsi3b. Puznueckrue cBONCTBA METAIJIOB.
Psin akTMBHOCTH MeTalsioB. XMMHUYECKUE CBOWcTBA MeTauioB. OOmme crnocodbl noinydyeHuss MetauioB. CrutaBel MetauioB.  lllenounble MeTasuibl.
[TonokeHne MENnoYHbIX METAJIOB B MEPUOJANYECKON CHCTEME, CTPOEHHE UX aToMoB. Haxoxknenue B npupone. Maruuii u KaJblMil, X BaKHEHUIINE
coeanHeHus. JKecTKoCTh BOBI M CIOCOOBI €€ YCTpaHEHHUS.

Amomunuii. [lonoxeHne adrOMUHUS B IEPUOIUYECKON crucTeMe, cTpoeHue ero aroma. Haxoxaenue B npupojae. @usndeckue U XMMHUECKHE
CBOMCTBA aTIOMUHUA. AM(POTEPHOCTh OKCHUJIA U TUIPOKCHU/IA ATFOMUHHSL.

Kenezo. Ilonoxenue xeine3a B NEPUOJNYECKONM CHUCTEME, CTPOEHHE ero aroMa. Haxoxkaenue B npupoje. @u3nyeckre M XUMHYECKHE
CBOMCTBa Kelle3a. BaxkHelume coeinHeHus JKele3a: OKCUIbI, TuApokcH bl U conn xkenesa (1) u xenesa (111). KauecTBenHble peakuiuy Ha HOHBI.

JdemoHcTpaumuu:

®Pu3nyecKue CBOMCTBA TAIOTCHOB.

[TosrydeHune XJ10poBOIOPOA U PACTBOPEHHUE €TO B BOJIE.



AnnorponHbie MoaubuKauu cepbl. OO0pa3Ibl MPUPOIHBIX CYIbPHUIOB U CYITh(HATOB.

[TomryueHnne aMMuaKka u €ro pacTBOpeHue B Boje. O3HaAKOMIIEHHE C 00pa3iiaMyi TPHUPOIHBIX HUTPATOB, pocdaTos

Monenu kpucTasindeckux peméTok anmasa u rpagura. 3HaKOMCTBO ¢ 00pa3liaMy MPUPOAHBIX KapOOHATOB U CUIIMKATOB

3HAaKOMCTBO ¢ 00pa3laMy BaKHEWIINX COCITMHEHWN HATpUs, KalWs, NPUPOIAHBIX COCITUHEHUN KaJbIHs, PyJaMH jKeje3a, COCAMHEHUSIMU
amoMuHus. B3aumojeiicTBre MIeN0YHbIX, IeTOYHO3EMENIbHBIX METANIOB U aJIIOMUHUS € BOJIOHM. CKUTraHMe kKelle3a B KHCIOpOJie U XJIope.

IIpakTuyeckue padoTsbI:

[Tonydenue coysTHOM KUCIOTHI U U3yYEHHE €€ CBOMCTB.

Pemenue skcnepuMeHTaNbHbIX 3a7a4 10 TeMe «Kucnopon u cepa»

[Tonryuenue amMmmuaka u U3y4yeHHe €ro CBONCTB.

[Monyyenue okcuna yraepona (1V) n uzyuenue ero cBoiicts. PacioznaBanme kapOooHaTOB.
Pemenue skcriepuMeHTaNbHBIX 33724 10 TeMe «MeTalIbl U UX COSTUHEHUS».

JlabopaTopHble ONBITHI:

BrITecHeHue ranoreHaMu ApYyr Apyra U3 pacTBOPOB UX COSAMHEHUN.

KagecTBeHHsle peakuu CyiabQua-, Cyab(uT- U Cynb(ar- HOHOB B pacTBOpE.

O3znakomiieHre ¢ 00pa3lamMu cepbl U €€ MPUPOTHBIMU COSTUHEHUSIMHU.

B3anmopeicTere coseil aMMOHHMS CO LIEJI0YaMHU.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUJIUKAT- HOHBI.

KauecTBeHHast peakiiys Ha YIJIEKHUCIBIH ras.

N3yuenne oOpa3noB MeTawioB. B3aumoneiicTBue MeTamioB ¢ pacTBopamu cojei. O3HaKkoMJIEHHE CO CBOMCTBAMU M IpEBpAIlEHUSMU
KapOoHaTOB U ruapokapOoHaToB. [lodydeHre ruIpoKcHia aTlOMUHUS U B3aUMOJEHCTBHUE €ro ¢ KUCIOTaMH U mienodyaMu. KauecTBeHHbIE peakliuy Ha
ons Fe?* u Fe**

Pacyernble 3a1aun:

Bbruucnenust mo XuMHUYECKUM YPaBHEHHUSIM Macchl, 00bEMa MIIM KOJIMYECTBA BELECTBA OJHOTO U3 MPOAYKTOB PEAaKIMM MO Macce MCXOAHOTO
BelIeCcTBa, 00bEMY MITM KOJIMYECTBY BEUIECTBA, COAEPIKAILETO ONPEAETIEHHYIO JI0JII0 MPUMECEH.

Pa3nen 3. KpaTrkuii 0030p BaskHeHIIMX OPraHU4YeCKUX BelleCTB.

[Tpenmer oprannueckoil xumun. Heopranuueckue 1 opraHnyeckue CoOeMHEHHs. YTIepoa — OCHOBA kM3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS
aToMma yriepoja B OpraHMYeCKUX COCAMHEHUSIX.

VYraesomoponbl. IlpenenbHble yriaeBogopoabl. MeTaH, 3TaH, OpomaH — MPOCTEHIIME TMPEICTABUTENN MPEACIIbHBIX YIJIEBOAOPOI0B.
CtpykTypHbIe (OPMYIBl YIIEBOJOPOJAOB. ['OMOTIOTHYECKU Psii MpeAeTbHBIX YIIeBOJOPOJOoB. ['oMmonoru. dusnueckue U XMMHUYECKHE CBOWCTBA
IpeslebHBIX YTIeBoA0po0B. Peakiuu ropenus u 3amenienusi. HaxoxeHue B mpupo/ie npeAenbHbIX yriieBoaopo1oB. [I[pumeHeHne MeraHa.

HenpenenpsHble yrieBogopoabl. DTUIEHOBBIN Psii HENPEAEIbHbBIX YIIEBOIOPOAOB. DTUIEH. PU3NYECKUE U XUMUYECKHE CBOMCTBA 3TUJICHA.

ALIETUIICHOBBIN psijl HETIpeIeabHBIX YIIIeBOA0po10B. AneTuieH. CBolicTBa arjetuiieHa. [IpumeHeHue aneTuieHa.

ITpousBosHbIe yriaeBoaopoaoB. KpaTkuii 0030p opraHn4eckux COeAMHEHU: 0JHOATOMHBIE CIUPTHI, KAPOOHOBBIE KHCIOTHI, CIOKHBIE FPUPHI,
KHUPBI, YTIIEBO/IbI, aAMUHOKHUCIIOTHL, 6enku. Posib 6ekoB B opranusme.

[TonsiTE O BBICOKOMOJEKYJISAPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALIH.
[TonuaTHieH, NOTUNPONIIIEH, TOJUBUHIIIXJIOPU]L.

JdemoHcTpaumnu:



Mogenu MoneKky1 opraHudeckux coenuHeHuil. ['opeHue yrieBonopoaoB U oOHapyKeHHE MPOAYKTOB UX ropeHus. KauecTBeHHasi peakuus Ha
stuieH. [lonydenue stunena.
PactBopenue aTuinoBoro cnupra B Boje. PacTBopeHue riauneprHa B BOJE.
[TonydeHue u CBOKMCTBA YKCYCHOW KUCIIOTHI. MccneaoBaHue CBOMCTB JKUPOB: pACTBOPUMOCTD B BOJIE M OPraHUYECKUX PACTBOPUTENISX.
KauecTBeHHbBIE peakliMM HA [NIFOKO3Y U KpaxMall.
O3HakomIIeHHE ¢ 00pa3laMy U3JIeIUN U3 TONIUITHIICHA, TOJTUIPONNIICHA, TOJIMBUHIIIXIIOPU/IA

3. TEMATHUYECKOE IINIAHUPOBAHUE C YKAZAHUEM YACOB, OTBOAUMbBIX HA U3YUYEHUE TEMbI

Ne Pasznen KomnnuectBo
4acoB
8 Kiacc
1. Paznen 1. OcHOBHBIC MOHATUS XUMHH 54
2. Paznen 2. Ilepuonnyeckuit 3aKOH M MEPUOJUYECKAs] CUCTEMa XUMUYECKUX | 7
sanemenToB J[.M. MenneneeBa. CTpoeHue aroma.
3. Pasznen 3. Ctpoenue BemecTBa. XuMHUECKast CBSI3b. 7
Hroro 68
9 knacc
Pazgen 1. MHOrooOpasue XuMHYECKUX PEAKITUN 15
Paznen 2. MHoroo6pasue BeecTs 44
Pasnen 3. Kparkuii 0030p Ba)HEHIINX OpraHn4ecKUX BEHIECTB 9
Hroro 68

B aBTOpCKYIO MpOrpaMMy BHECEHBI HEKOTOPHIE H3MEHEHUSI.
PezepBHOE Bpemst (5 4acOB) UCTIONIB3YETCS CIEAYIOIMIMM 00pa3oMm:

¢ lyac — Ha mpoBeaeHne 06001aroIero ypoka mo teme «llepBoHadanbHble XUMUYECKHIE TOHSTHS

¢ lyac - Ha pemieHue pacueTHbIX 3amad «HaxoknaeHue MaccoBOM IO PACTBOPEHHOrO BEIIECTBAa B pacTBope. BrruucieHue maccsl
PacTBOPEHHOTO BEIIECTBA M BOJBI JJISI IPUTOTOBIIEHUS PACTBOPA ONPEACIEHHON KOHIIEHTPAIUN»

¢ 1 gyac — Ha mpoBeieHNEe 0000IIAIOIIETO YpoKa 1o Teme «BakHeime Ki1acchl HEOPraHUYECKUX COSTMHEHUI

¢ luac — Ha mpoBeieHne 0000IIAIOIIETO YPOKa 3a KypC XUMHUU 8 Kilacca

. 1 yac — Ha IPOBEICHUE UTOTOBOTO TECTUPOBAHMS 32 KypC XUMUH § Ki1acca

O6ocHoBaHue: IIpU U3y4YCHHUU HA3BAHHBIX TEM HEAOCTATOYHO BPECMCHU JIA IMPOBCIACHHUA o606ma}0umx YPOKOB B YPOKOB IIO PCIICHHIO
paC'-IéTHI)IX 1 KQYCCTBCHHBIX 3a41a4, a YPOKHU 3TU H€O6XOJII/IMI)I, TaK KaK HaIllpaBJICHbI HA p€ain3aluro BaKHEHUIITNX Tpe6OBaHI/II\/'I K 3HaHHAM yJallluxcCs —
NMPUMCHCHUC MTOJYUYCHHBIX yyz[ JJIs1 BBIITOJIHCHUSA TPECHUPOBOYHBIX ynpaxcHeHHﬁ " IIOATOTOBKE K KOHTpOHLHOﬁ pa60Te. 06061_1_[2[}0]1166 TCCTUPOBAHUC
IMMO3BOJIACT BBIABUTL CTCIICHD OBJIAJACHHA YYAIIMMHCA 3HAHUSAMH 110 OCHOBHBIM BOIIPOCaM Kypca OpFaHquCKOfI XHUMHUHU, TOTOBHOCTh K CAa4¢C EI'D no
XUMHU.



4. CUCTEMA OLHEHUBAHUS B ITIPEJIMETE «XUMUS»:
1. OueHnka ycTHOIO OTBeTA.
OTmerka «5» !
- OTBET IOJIHBIN U NMPaBUJIbHBIN HA OCHOBAHUU U3YUYEHHBIX TEOPUI;
- Marepuaj U3JI0KEH B OIPEACIICHHON JOTHYECKOM MOCIIeI0BATEILHOCTH, TUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSATEIbHBIM.
Otmerka «4»
- OTBET IOJIHBIN U NMPaBUJIbHBIN HA CHOBAaHUH U3YUYCHHBIX TEOPUL;
- Marepuall M3JI0KEH B OMPEICICHHON JIOTHYECKON TOCIeI0OBATEIIBHOCTH, IPH 3TOM JIOMYIICHBI IBE-TPU HECYIIECTBEHHBIC OITUOKH, UCIIPABICHHBIC
10 TPeOOBAHUIO YUUTEIIA.
Ot1merka «3» :
- OTBET IOJIHBIH, HO TIPY 3TOM JIOMYIIEHA CYIIIECTBEHHAs OIMOKA WM OTBET HETIOIHbIHN, HECBA3HBIN.
OTMmeTKa «2»:
- [pu OTBeTe OOHAPYKEHO HEMOHMMAHHE YYallMMCS OCHOBHOIO COJAEpKaHMUS Y4eOHOrO MaTepualia WM JIOMYIICHbl CYIIECTBEHHBIE OIIMOKH,
KOTOPbIC yUaIIUKUCS HE MOXKET UCIIPABUTH IIPU HABOIAIIMX BOMPOCAX YUUTEINsS, OTCYTCTBHE OTBETA.
2. OueHKa 3KCNepUMEHTAJIbHBIX yMeHmii. OleHKa CTaBUTCS Ha OCHOBAaHUU HAOIIOACHHMS 32 YUaIIUMUCS U MMCbMEHHOTO OTYeTa 3a paboTy.
OT1merka «5»:

- paboTa BBINOIHEHA MOJHOCTHIO U IPABUIILHO, C/ENaHbl IPABUJIbHBIC HAOIIOACHUS U BBIBOIBI,
- DKCTIEPUMEHT OCYIIECTBJICH I10 TUIaHy C YU€TOM TEXHUKH O€30MaCHOCTH U MPaBHII pabOTHI C BEIIECTBAMHU U 000PYIOBaHUEM;
- TPOSIBIIEHBI OPTaHU3AIIIOHHO — TPYAOBBIE YMEHHsI, TOJACPKHUBAIOTCS YUCTOTAa pabodyero MecTa M MOpPSIOK (Ha CTOJIe, SKOHOMHO HCIIOJb3YIOTCS
PEaKTUBBI).

OTmerka «4» :
- paboTa BBIMIOJHEHA MPaBUJIBLHO, CHCJIAaHBl MPABUIHHBIC HAONIOJAEHUS W BBIBOJBI, HO MPH ATOM JKCIHEPUMEHT MPOBEJECH HE MOJHOCTBHIO WIIH
JIOTYIIIEHBI HECYIIIECTBEHHBIE OMMOKH B paboTe ¢ BEIIECTBAMHU M 000PYIOBaHHEM.

OtrmeTka «3»:
- paboTa BBINOJIHEHA MPABWJIBHO HE MEHEe 4YeM HAMOJOBHHY WM JOMyIIeHa CYIIECTBEHHAsl OIIMOKAa B XOJ€ SKCIIEPUMEHTAa B OOBSCHEHUH, B
opopmiieHUH pabOThl, B COOJIOJCHUH TPABUI TEXHUKHA OE€30MacHOCTH Ha paboTe C BEIIECTBAMU M OOOpPYIOBAaHMEM, KOTOpas UCIPABISETCS IO
TpeOOBAHUIO YUUTEIS.

OT1meTka «2»:
- JomyileHsl 1Be (1 Ooyiee) CyIIeCTBEHHbIE OIIMOKU B XO/€: JKCIEPUMEHTa, B 00BACHEHUHU, B O(OpMIECHUH PaOOTHI, B COOJIOJIEHUU TPABII
TEXHUKH 0€30MMacCHOCTHU NP pabOTe C BEMIeCTBAaMHU U 000PYI0BaHWEM, KOTOPBIE YUAITUICS HE MOXKET UCTIPABUTh JTaXKe MO TPEOOBAHUIO YUHUTEIS,
- paboTa He BBHIMOJIHEHA, Yy YYallerocs OTCYTCTBYET SKCIIEPUMEHTAILHBIE YMEHHSL.
3. Ouenka yMeHMH pemiaTh pacyeTHbIe 3aJa4u.

OtrmeTka «5»:
- B JIOTUYECKOM PACCYKJICHUH U PEIICHUH HET OIMOOK, 3ajJa4a pPelieHa parioHaIbHBIM CIIOCOO0M;

OT1meTKa «4»:
- B JIOTUYECKOM PACCYXJICHUU U PEIIECHUs] HET CYIIECTBEHHBIX OLIMOOK, HO 3ajlaua pelieHa HepallnOHAIbHBIM CIOCOOOM, WM JOMYILIEHO He Oojee
JIBYX HECYIIECTBEHHBIX OMIHOOK.



Ormerka «3»:
- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIIICHA CYIIECTBEHHAs OITMOKA B MATEMAaTHIECKUX pacueTax.
OrMmeTka «2»:
- IMEETCS CYIIECTBCHHBIC OLTUOKHU B JIOTHUECKOM PACCYXJICHUU U PEIICHUU.
- OTCYTCTBHE OTBETa Ha 3aJlaHuE.
4. OueHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
Ormerka «5»:
- OTBET IOJIHBIN M MMPaBWIBHBIN, BO3MO>KHA HECYIIECTBEHHAS OIIMOKA.
OrmeTka «4»:
OTBET HEMOJHBIN WK JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMINOOK.
Ormerka «3»:
paboTa BBITIOTHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OIITMOKA U TIPU 3TOM JBE-TPU HECYIICCTBEHHBIE.
OtrMmeTka «2»:
paboTa BBINIOTHEHA MEHBIIIE YEM HAIlOJIOBUHY WJIU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OIITHOOK.
- paboTa He BBINOJIHEHA.
[Tpu orieHKe BBIMOTHCHHS MMCbMEHHOW KOHTPOJIBHON PabOTHl HEOOXOIMMO YUUTHIBATH TPEOOBAHUS €TUHOTO OphorpaduaecKoro pekuma.
5. OueHka TeCTOBBIX padoT.
TecTpl, cOCTOAININE W3 ISTH BOMPOCOB MOXKHO HMCIOJIB30BaTh TOCIE U3Y4YeHHsS Kaxkaoro martepuana (ypoka). Tect m3 10—15 Bompocos
UCIOJNIBb3YeTCs IS mepruoandeckoro kouTpois. Tect u3 20—30 BOmpocoB HEOOXOAMMO UCTIOIB30BATH IS UTOTOBOT'O KOHTPOJIA.
[Ipu orleHMBaHWHU UCTIONB3YETCS CIEAYIONIAs IIKaja: AJIs TECTa U3 MSATH BOIPOCOB
* HET OIIUOOK — OIIEHKA «5»;
* o1HA OIIMOKA — OIIEHKA «4»;
* IBE OLIUOKU — OLIEHKA «3»;
* TPU OIIMOKH — OIIEHKA «2».
Jliia Tecta u3 30 BOIIPOCOB:
* 25—730 npaBUIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUNIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBHUIBHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Onenka npoekra.
[IpoekT olieHMBaAETCS MO CAEAYIOMINM KPUTEPUSIM:
* coOmroieHue TpeOoOBaHU K €ro 0POPMIICHHIO;
* HeOOXOIMMOCTh U JOCTATOYHOCTD IS PACKPBITUSI TEMBI TIPUBEICHHOM B TEKCTE MPOEKTa MH(OPMAIIHH,
* YMEHHE 00y4aromerocsi CBO00HO U3JIaraTb OCHOBHBIE UJIEH, OTPAKEHHBIC B MIPOEKTE;
* CIIOCOOHOCTH 00YYAIOIIErocs MOHSITh CYTh 33/1aBa€MbIX WIEHAMU aTTeCTAllMOHHONW KOMUCCHH BOIIPOCOB M C(hOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.
Temamuka uccnedoeamenbCKux u RPOEKMHbIX padom:
1. DxcnepTH3a MPOMYKTOB MATAHUSA 110 yrmakoBke. 2. OnpeneneHue kadecTBa Boabl. 3. KucIoTHOCTE aTMOC(HEPHBIX OCAIKOB.
4. KauecTBeHHOE onpefiesneHne BuTammuHa A B oBomax. 5. KauectBenHoe onpeznenenue Butamuaa C B oBomax.6. BelpamuBaHue KpUCTaLIOTHAPATOB.



KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE YPOKOB XUMHUHU
8 KVIACC (2 YACA B HEJEJIIO).

Tema ypoka

/3

[ara ypoka

HnannpyeMble NpeaAMETHLBIC PE3YJIbTAaThbI

XuMHu4ecKHii
JKCIEePUMEHT

Pa3nea 1. OcHOBHBIE NOHATHSI XMMHH (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NpeacTaBieHnii) 54 yaca (51 yac + 3 yaca pe3epBHOI0 BpeMeHH).

1. 1. [Ipenmer xumuu. Xumus Kak JlaTthb MOHSTHUEC 0 peameTe XHUMUH.
YacTh €CTECTBO3HAHMS. Cdopmuposathb MepBOHAYAIILHBIC
BemecTBa u ux cBoiicTBa. §1 Bomp. 1-4 cTp. | mpeAcTaBieHUsA:a) O BEHIECTBE, a TaKXKe O
6-7; Bomp. 5 — | OPOCTBIX M CIOXKHBIX BEIIECTBAaX;0) HauaTh
MIUCHM. dbopMupoBath yMEHHE XapaKTepu30BaTh
BEIIECTBA, UCIONB3YS AJIs 3TOro uX (hu3nueckue
CBOICTBA.
2. 2. MeToapl TMO3HAHUS B XUMHH: $2, crpll CdopmupoBath nepBoHaYANIbHbIE MPEACTABICHUS:
HaOII0/IeHUE, SKCTIEPUMEHT Bomp.1,2 4 | 0 MeToax HAOIIOACHHIE U SKCIICPHMEHT
TECTOBBIC
3a/laHus
3. 3. [IpakTuueckas pabora Nel. 83 [To3HakOMUTH yu-csi c 1a00paTOPHBIM
[TpaBuna TEXHUKU 00opy0BaHKEM, TpUEMaMU 0OpaIeHUs C HUM.
O0e3omacHOCTH TIpu  paboTe B PaccmoTpeTs mpaBmiia TeXHUKH O€30MacCHOCTH B /P Nel
XUMHYECKOM KaOuHeTe. KaOMHETEe XUMUU E—
O3HakoMJIeHHE € Ja00PATOPHBIM
000pyI0BaHUEM.
4, 4. Uwnctble BemecTBa W cMecu. | §4, Bonp.1-5, | Mcnonp3oBanue i MO3HAHUSA OKpyKatomero | Jem.: CriocoOsr
CriocoOsI pa3fieneHus cMecei ctp.17 MHUpa  pa3NU4YHBIX  METOJA0B  (HAOMIOJCHHE, | OUMCTKH  BEIUIECTB:
U3MEpEHHE, OMBIT, DKCIIEPUMEHT, MOJCIMPOBAHNUE | KPUCTAILTU3ALINS,
u Jp.) JMCTHIIALMS,
xpomarorpadus.
J/O
Paznenenne cmecu ¢
MOMOIIIHIO MarHuTa.
5. 5. [Ipaktnueckas pabGora Ne 2. | §5, yrp.5-6, | MUcnonb30BaHue MPaKTHUECKUX W JIAOOPATOPHBIX
Ounctka 3arpsa3HeHHoi | ctp.20 paboT,  HecIOXHBIX  dKcrepuMeHTOB i | II/P. Ne2.

MOBApEHHOM COJIH.

JIOKa3aTeNIbCTBA BBIIBUTAEMBIX TPEAMOI0KCHHIM;,




OTMKCAaHUE PEe3yIbTATOB ATUX PabOT

6. 6. Ousznyeckue U xumuueckue | §6, crp. 24, Bonp. | [lo3HakoMuTHCS Cc BOKHEHIITUMHU xum. | JI/O
sBJIeHUs. XUMHYECKHUE peakuu. | 1-3 + TecToBbIE | MOHITUIMHU: PaccmoTtpenue
3a/laHus buznyecKkrue U XUMUYECKHE SIBJICHUSI, XUMUYeCKasl | BEUIECTB c
peaxknusi;yMeH’e OTJINYaTh XMMHUYECKHE PEAKIUH | pa3InyHbIMU
OT (U3HYECKUX SBJICHHUM (bu3nyecKuMu
CBOMCTBaMH.
J/O
[Ipumepsr
(buszmuecKkux
SIBJICHUI.
7. 7. ATOMBI U MOJIEKYJIbI, HOHBI. §7, Bomp. 1,3,5,8, | @opMupoBaHHE 3HAHUU y4-Ci O COCTaBE aToMa U
CTp 28 + | aTOMHOTrO siApa, HOHOB U MOJIEKYII.
TECTOBbIE
3a/laHus
8. 8. BemectBa wmonekymspuoro u | §8, ctp. 32, Bomp. | YMeHHE — XapaKTepU30BaTh  KPHUCTAJUIMYECKUE
HEMOJIEKYJISIPHOTO  cTpoeHus. | 1,3 + TecToBbIE | pEHIETKH.
Kpucrannnueckue pemerku. 3a/1aHUs
0. 9. [Ipocteie u cnoxusle BemectBa. | §9,10 Bomp.1,3 + | YMmenue XapakTepU30BaTh BaxkHeumue | Jlem.:
XUMHYECKUI AJIEMEHT. | TECTHI CTP. 36 XUMUYECKUE TMOHATUSA:  XUMHUYECKUM 3JIeMeHT, | O3HaKoOMIIeHUE c
Mertasibl U HEMETaIbI. KIaccuuKanus BemecTB (Ha TPOCThIe U | 00paslaMu MPOCTHIX
CJIOKHBIE BEIIECTBA). u CJIOKHBIX
BELIECTB.
10. 10. | SI3BIK XUMHH. 3naku | §11, 12 Bomp. 1,3 | YMenue XapakTepU30BaATh BaXHEHIINE
XUMUYECKUX 9JIEMEHTOB. | + TecThI cTp.41 XUMUYECKHUE TIOHATHS:
OTtHocuTeNbHASI aTOMHAs Macca. XUMUYECKHN DJIEMEHT, OTHOCHUTEJIbHAs aTOMHAas
Mmacca.
11. 11. | 3akoH mocrosHCTBAa cocTaBa | §13, Bomp. 2, | YMeHHE XapaKTepu30BaTh OCHOBHBIE 3aKOHBI
BEILIECTB cTp.46 XAMMH: 3aKOH ITIOCTOSTHCTBA COCTaBa BEILIECTB.
12. 12. | Xumnueckue dopmyinsl. | §14, Bomp. 2,3,4, | YMeHue XapaKTepu30BaTh TIOHATHS 00
OtHocuTenbHas MoJIEKyJsApHas | cTp. 49 OTHOCHUTEJIbHOM  aTOMHOM U MOJIEKYJISIPHOU
Macca. KauecTBeHHbIH u Maccax. YMEHHE pacCUUTHIBATh OTHOCHTEIIbHYIO
KOJIMYECTBEHHBII coCTaB MOJIEKYJISIPHYIO Maccy.




BEIIECTBA.

13. 13. MaccoBas mons xummueckoro | §15, Bomp. 2,4 + | YMmeHue BBIYUCIIATE: MacCOBYIO JIOJIO
3JIEMEHTa B CO€AMHEHUH. TEeCThI, CTP.53-54 | XUMHUYECKOT0 3JIeMeHTa 110 (opMyJsie COETUHEHUS
OmnpezneneHue afeKBaTHBIX CIOCOOOB pELICHUs
yuyeOHOM  3azauM  Ha  OCHOBE  3aJlaHHbBIX
QJITOPUTMOB
14. 14. | BaneHTHOCTH xumudeckux | §16, Bomp. 3,4 + | YMeHue onpeaensaTh BaJCHTHOCTh M 3HAYCHHE
3JIEMEHTOB. Omnpenenenue | TecTsl, cTp. 48 BaJICHTHOCTH HEKOTOPBIX XUMHAYECKUX
BAJICHTHOCTU  JJIEMEHTOB IO AJIEMEHTOB;
dbopmyam OMHAPHBIX Ha3bIBaTh OMHAPHBIC COCTMHCHHMS.
COCIMHEHU.
15. 15. | CocraBnenue xumudeckux | §17, Bomp. 2,5,7, | YMeHue  coctaBisaTh  (HOpMyabl  OMHApHBIX
dbopMyn1 OMHAPHBIX COCTUHEHHH | cTp.60 COCMHEHUN 1O  M3BECTHOM  BAJICHTHOCTH
10 BaJIGHTHOCTH. AJIEMEHTOB.
16. 16. | AromHO-MoOnekysapHoe yyeHue. | §18, Bomp.2,3, | YMEHUE XapaKkTepU30BaTh OCHOBHBIC IIOJOKCHHUS
CTp.62 aTOMHO-MOJIEKYJIIDHOTO YY€HHs, MOHUMATh €ro
3HAYCHHE
17. 17. | 3akon  coxpaneHuss  Mmacchel | §19, Bomp. 1, 4 + | YMeHne xapakTepuzoBaTb OCHOBHBIE 3aKOHBI
BEIIECTB. TECTHI, CTp. 65 XUMUU:
COXPaHEHMsI MacChl BELIECTB;
IIOHMMATh €ro CYLIHOCTh U 3HaYECHHE
18. 18. | Xumuueckue ypaBHEHHUS. §20, Bomp. 3, 4, 6, | yMEHHE COCTABJIATh YPAaBHEHUS XUM. PEaKIUi. dem.: OnpIThI,
cTp. 67-68 TTO/ITBEPIK TAOTITHE
3aKOH  COXpaHEHHS
MAacchl BEIECTB.
J/O0
Peakmumn,
WJUTIOCTPUPYIOLITHE
OCHOBHBIE€ TPU3HAKU
XapaKTePHBIX
peaxuuii.
19. 19. Tunbel XUMUYECKUX PEaKLUM §21, Bomp. 2,3, | ymeHnue J/O




ctp.71

onpeodenAams PeareHThl U MPOITYKThl PEAKIINH;
paccTaBisATh KOA(G(UIMEHTHI B  ypaBHEHUSX
peakiuii Ha OCHOBE 3aKOHA COXPAHEHHUS MAacCChl
BEIIIECTB

Paznoxenne
OCHOBHOI'O
kapbonara mezu (I1).
J/O

Peaknusa 3amenenus
MEIH JKEJIE30M.

20. 20 IToBropenne u o6oO6meHne 1o | 8§81-21  moBTop., | 1.3aKperieHne 3HAHHUI U PACYETHBIX HABBHIKOB Y-
Teme «IlepBoHavanpHble | yrp. 5, c1p.58, | c4.

XUMHUYECKHUE ITOHATUS ynp.4,cTp 60, | 2.YMmeHue pewmarb TUIIOBBIE IIPUMEPBI
ymp. 3, ctp. 67 KOHTPOJIbHOM PabOTHI.

21. 21. | Koumponvnasa paboma Nl no YMeHue oOBIaJieHUs HaBbIKAMH KOHTpPOJIA H
meme: «llepeonauansvnoie OLIGHKH CBOEH JEATEIbHOCTH, YMEHHE MPEIBUACTD
XUmMuyecKkue NOHAMUA». BO3MOYKHBIE ITOCIIC/ICTBHUS CBOMX JICHCTBUI

22. 22. | Kucnopon, ero obmias | §22, Bomip. 1,4, 6, | YMeHue  xapaktepu3oBarh  Kuciopoy — kak | dem. [lomydenue wu
XapaKTepUCTHKAa U HaxXoXKIeHue | cTp. 75. XUMHUYECKUN SJIEMEHT U TMPOCTOE BEIIECTBO; | cOOUpaHue
B IPHUPOJIE. [Tonmyuenue pacro3HaBaTh ONBITHBIM ITyTEM KHCIOPOJ KHUCITIOpOJIa METOJIOM
KHUCIOpOAa M ero (uznyeckue CobmtoieHne HOpM TOBEJECHHS B OKpY’KaloIlel | BBITECHEHMS BO3/yXa
CBOHCTBa cpezie, IpaBuII 3J0pOBOTr0 00pasa )KU3HU 178:10)11 58

23. 23. | XuMuyeckue cBoiictBa | §23, 24 Bomp. 4, | YMeHUEe OOBSICHUTH CYIIHOCTH KpPYroBOpOTa
KHUCJI0pOJa. Oxkcupsl. | 6, 7, ctp. 80 KHCJI0pOJa B MIpUpPOJE, npumenenue | JI/Q
[Tpumenenue. Kpyrosopor KHCJIOPO/a;YMETh COCTaBIISATh ypaBHeHHs | O3HaKOMIIEHUE c
KHCJIOPO/a B IPUPOJIE. XUMUYECKUX peakuui, XapaKTepU3yIIIUX | 00pa3lamMu OKCHI0B.

XMMUYECKHE CBOWCTBA KHCIOPO]]

24, 24. | llpaktuueckass pabora  Ne3. | 825 Hcnonp30BaHre NMpPaKTUYECKUX U JaOOPATOPHBIX
[Tonyuenue nu CBOMCTBa paboT,  HECIOXHBIX  OKCIEPUMEHTOB  JUIS
KHUCJIOpOJa. JI0KA3aTesIbCTBAa BBIABUIaeMbIX mpeanonoxenui; | IT/P Ne3

OIIHCaHME PE3YNIbTATOB ATHX pabOT
25. | 25. | Ozon. Amnorponus kucinopoaa | §26, Bomp. 1 + | YMeHHe OOBSCHUTH CYHNIHOCTh  QJUIOTPOIIHH
TECTHI, CTp. 87 KHCIJIOPOJIa.

26. 26. | Bosmyx um ero cocraB. 3ammuTta | §27, Bomp. 1, 3, 4, | YMeHHe XxapakTepu30BaTh COCTaB BO3AyXa [Jdem. Omnpenenenue
aTMocepHOoro  Bo3ayxa  oOT | cTp. 91 [IpuBenenue mnpumepoB, NOAOOP apryMEHTOB, | COCTaBa
3arps3HEHUs. (dbopMynupoBaHUE BHIBOJIOB. BO3/1yXa.

27. 27. | Bogopon, ero obmas | §28, Bomp. 2, 4 + | YMeHHEe  XapaKTepH30BaTh Bojopoa  Kak | Jdem. [Honyuenue




XapaKTepUCTHKAa U HaXOXKJEHUE
B MpUpPOJIE. [Tonyuenue
BOZOpOJa U ero (¢u3nYecKue
cBoiicTBa. Mepnl 0e30MMacHOCTH
pu paboTe ¢ BOJOPOIOM

TECTHI, CTP. 96

XUMHYSCKHI DJIEMEHT M mpoCcTOC BEIICCTBO,
paciio3HaBaThb OIBITHBIM IIYTEM BOAOPO

BOJIOpOAA B
arnmapare Kurnma,
IpoBepKa €ro Ha
YHCTOTY, coOupaHue
BOJIOpPOZia METOJOM
BBITECHEHUS BO3/1yXa

U BOJBL.
J/O
[Tonyuenue
BOJIOpOJIA U
U3yUYCHHE ero
CBOMCTB.
28. 28. | Xumudeckue cBomctBa | §29, Bomp. 3, 4, | YMeHue COCTABJISITh ypaBHEHUs peakiui, | Jem.
Bogopoaa. [Ipumenenue. ctp. 101 XapaKTEePU3YIOIUX XUMUYECKHE cBoricTBa | I'openue Bogoposa.
BOJIOPO/1a, HA3bIBATh MPOAYKTHI PEAKIIUU J/O
B3anmopencreue
BOJIOPOJIA C OKCHUIAOM
meu (I1)
29. 29. | Ilpaktmueckass pabGora  Ne4. | 8§30 Hcnonb30oBaHue MPaKTUYECKUX U Ja0OpaTOPHBIX
«[Tomyuenne  Bomopoma U paboT,  HECIOXHBIX  JKCHEPUMEHTOB  JUIs
HCCIIE0BAHUE €10 CBOMCTBY» JIOKa3aTelIbCTBA BBIABUraeMbIX Ipeanonoxenui; | Il/p Ne4.
OIHCaHHE PE3YNbTAaTOB ATHX pabOT
30. 30. | Boma. Metoast ompenenenus | §31, Bomp. 1, 4, 5, | CobnmtoieHne HOpM TOBEIEHUS B OKpYyKarolen
cocTaBa BOJbl - aHanu3 U | cTp.106 cpezie, IpaBuII 3J0pOBOTr0 00pasa )KU3HU eM.
cuHre3. Bonma B mpupome u Amnanus BOJIBI.
crocoObl €€ OYMCTKHU. Adparus Cunres BOIEL.
BOJIBI.
31. 31. @usznueckue H  xuMudeckue | §32, TecTel, CTp. | YMEHME  XapaKTepu30BaThb  CBOWCTBA  BOJIBI
CBOWCTBA BOJIBI. 109 (XMMHYECKHE CBOMCTBA OCHOBHBIX  KIJIACCOB
[TpumeHeHne BOIBI. HEOPTraHMYECKUX BEIIECTB), B3aNMO/JICHCTBHE
BOJIbI C OCHOBHBIMH U KUCIIOTHBIMH OKCHJIAMH;
COCTaBIIATh yPaBHEHUS XHMHUYECCKHX  PEaKIHid,
XapaKTEPHBIX JUIsl BOABI
32. | 32. |Bopna — pactBoputenb. | §33, Bomp. 5 + | YMeHue naBaTh OIpejesieHue MOHSATHS PacTBOPHI,




PactBopel.  HackiieHuole u
HEHACKIIIIEHHBIE PacTBOPBI.
PactBOopuMOCTSH BelecTB B BOJIC.

TeCThl, cTp. 113

BHJIBI  PAacTBOPOB,  CBOMCTBa  BOJBI  Kak
PacTBOPHTEIIS;
MIPE/ICTABJICHHE 0 CYIIHOCTH mpoiecca

MOJIyYEHUsI KPUCTAJUIOB U3 PACTBOPOB COJIeH

33. 33. | MaccoBas mons pactBopeHHOro | §34, Bomp. 4, 5, | YMeHHE XapakTepU30BaTh CYIIHOCTh TOHSTHS
BElIEeCTBA. cTp. 116 MaccoBasl JI0Ji1 pPAcTBOPEHHOTO BEIeCTBA B
pacTBope;
YMETh BBIYHCISATH MAacCOBYIO JOJIIO0 BEIIeCTBa B
pacTtBope
34. 34. | Pemenue pacueTHeIX  3amad | §34 MOBTOP., | YMEHHE BBIUYHUCIISITH MACCOBYIO JIOJIKO BEUIECTBA B
«Haxoxnenne maccoBod monu | 3amaum /7, 8, 9 + | pacTBOpe
pPacTBOPEHHOTO  BELIECTBA B | TECTHI, cTp. 117
pactBope. Beruncnenue maccel
pacTBOPEHHOI'O0  BEIIECTBA U
BOJABI I TIPUTOTOBJICHHS
pactBopa ONpeACICHHON
KOHIIEHTPAIIUN
35. |35 |Ilpaktmueckass pabora  No5. | 835 Hcnonb3oBaHue MPaKTUYECKUX U Ja0OpaTOPHBIX
[Ipurorosnenue pacTBOpOB paboT,  HECIOXHBIX  OJKCIEPUMEHTOB  JIS
coJien c OIPEIEICHHON JI0OKa3aTelIbCTBA BBIABUraeMbIX Ipeanonoxenui; | I/p NeS.
MacCOBOH J10J1€i1 paCTBOPEHHOTO OTHCaHUE PEe3yIbTATOB ITUX PabOT
BEILIECTBA
36. 36. [ToBTopenue u o0oOImIEeHUEe 1O | §22-35, 3amaun: 6 | YMEHHE TNPUMEHATh IOJYYCHHbIC 3HAHUS VIS
temaM «Kucnopon», ctp.117, 4 cTp. | peuienus 3aaa4d
«Bomopony, «Bopa. | 113, 2, cTp.106
PacTtBOpBI».
37. 37. | KoHTponpHas pabora 1o TemMam YMeHue OBJaJEHUS HaBBIKAMH KOHTPOJISI U
«Kucnopony, «Bomopony, OIIEHKHU CBOEH JESATEIbHOCTH, YMEHHUE NTPEABUIETH
«Bona. PactBopbD». BO3MOKHBIE TIOCJIEICTBUS CBOUX JEHCTBHI
38. |38. | Momp — enumHuma KoimuecTBa | §36, Bomp. 3, 5 + | YMmeHue BBIUMCIIATH MOJSIPHYEO Maccy IO

BCIICCTBA. MOJ'IHpHaH macca.

TECTHI, CTp.122

dopmyne COeaUHEHHs, KOJIMYECTBO BEIIECTBa,
0o0beM MM MacCy IO KOJIMYECTBY BEIECTBA,
00beMy MJIM Macce peareHTOB WM MPOIYKTOB
peaxkuuun

eM. XHMHYECKHX
COCIUHEHMH,
KOJIMYCCTBOM
BemecTBa 1 MoJb.




39.

39.

Beranciaenus 1o  XUMHYECKHUM

YpaBHEHUSIM.

§37, Bomp. 1,2,

ctp.125

YMeHne BBIYUCIATH: KOJIWYECTBO BEIIECTBA HIIU
Maccy IO KOJMYECTBY BellecTBa WM Macce
peareHToB WK MPOAYKTOB PEaKIIHH

40.

40.

3akoH ABorajapo.

00BEM T'a30B.

Monsipublit

§38,cTp. 126-127,
Bomp. 1, cTp. 128

VYMeHue  BBIUMCIATH: KOJMYECTBO BEILECTBA,
00beEM MM MacCy IO KOJIMYECTBY BEIIECTBA,
00beMy WJIM MacC€ pPEareHTOB U IPOJYKTOB
peakiuu;

(HaxoguTh  00BEM Traza MO  HM3BECTHOMY
KOJIMYECTBY BEIIECTBA (M MPOU3BOIUTH OOpaTHBIC
BBIUMCJICHHUS))

41.

41.

OTtHOCUTENbHASA
ras3os

IIJIOTHOCTDB

§38,ctp. 127 -
128, Bomp. 3, cTp.
128

YMeHre BBIYHUCITITH OTHOCHUTCIIbBHYIO IINIOTHOCTH
rasoB

42.

42.

OO0beMHBIE OTHOIIEHUS Ta30B
MIPU XUMUYECKHUX PEAKIIHSIX

§39, 3amaum 2, 3,
ctp 130.

YMeHue npoBOIUTH pacueTel Ha OCHOBE
YPaBHEHHH  peakuuid, yMETb  BBIYMCIATH:
KOJIMYECTBO BEIECTBa, OOBEM WM Maccy IO
KOJIMYECTBY BelIeCTBa, O00beMy WIH Macce
pEareHTOB U MPOJYKTOB peakiuu (HaxOIUThb
00BbeM rasa Mo KOJIMYECTBY BEIECTBa, Macce WIn
00BeMy OJHOIO M3 pPEAareHTOB WU HPOIYKTOB
peaxIumn)

43.

43.

OKcHIbL:
HOMEHKJIaTypa,

KJ1accupuKanus,

CBOMCTBA,

MOJIy4eHUE, IPUMEHEHHE.

§40, Bomp. 2, 4,
ctp. 135

YMmenne Ha3pIBaTb COCAWMHCHUA HIYUYCHHBIX
KJIacCOB (OKCHJIOB);

OIpECaACIIATD MPUHAJIC)KHOCTD BCIIICCTB K
OTIPENIETICHHOMY KJIACCY COCTMHEHHH (OKCHIaM);
XapakTepu3oBaThb XUMHUYECKHE CBOICTBA
OCHOBHBIX KJIACCOB HCOPraHUYCCKHUX BCIICCTB
(oxcumoB);

COCTaBJIATH

dbopMyIIBI HEOPTraHUYECKUX

[lemM. 3HAKOMCTBO ¢
o0OpasmamMu OKCHIOB.




COCTMHCHUH U3YYCHHBIX KJIACCOB (OKCHIOB)

44,

44,

IMuapoxcubl. OcHoBaHUs:
Kiaccuukanusi, HOMCHKIIATypa,
MOJTy4YCHHE.

§41, Bomp. 2,
3agaya 3, CIp.
139

YMmeHue Ha3bIBaTh COCIMHCHUS HW3YYCHHBIX
KJIaCCOB (ocHOBaHMI), OTIpENIeTATh
NPUHAJISKHOCTh BEHIECTB K  ONPEACICHHOMY
KJIACCY COCTMHEHUM (OCHOBAHUSIM)

JleM. 3HaKOMCTBO C
obpasmamu
OCHOBaHHUMH.

45.

45.

XHWMHUYECKUE CBOMICTBA OCHOBa-
HUil. Peakius HeWTpanv3auuu.
Oxpacka HHIUKATOPOB B
LIEJIOYHOM M HEUTpalIbHOU
cpenax. [Ipumenenne
OCHOBAaHHII.

§42, Bomp. 2 +
TECThl, CTp. 144-
145

YMeHue coctaBiATh (HOPMYIJIbI HEOPraHUYECKUX
COCIMHEHUN M3YyUYEHHBIX KJIAaCCOB (OCHOBAaHMI);
YPaBHEHUS XUMHUYECKHUX PEaKLUN (XapaKTepHbIX
JUIsl OCHOBAaHMM);XapaKTepU30BaThb XUMHYECKHE
CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BElIECTB (OCHOBAHUM)

eM.
Heiirpanu3zanuus
IIEJI0YN KHCJIOTOM B
MPUCYTCTBUH
WHJIUKATOpAa.
J/O: CaoiicTBa
pacTBOPHUMBIX Hu
HEPaCTBOPHUMBIX
OCHOBaHHI.
J/0
BzanmoneiicTBue
11(S) (R (S c
KHUCJIOTaMHU.
J/0
BzaumopeiicTBue
HEPacCTBOPUMBIX
OCHOBaHUM C
KHUCJIOTaMHU.
J/O
Paznoxenue
TUAPOKCHIA  MEIHU
(1) mpu HarpeBaHuM

46.

46.

AmdoTepHbIe
TUIPOKCHUBI.

OKCHJIBI Hu

§43, Bomp. 4 +
TecThl, cTp.148

VYMeHne XapaKkTepHu30BaTh XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHHH
(amdoTepHBIX HEOPraHHUYECKUX COCIMHEHUH )

J/O
BzanmonetictBue
THAPOKCHIA IIMHKA C
pacTBOpamMu KHCIIOT
H IEJI0OYEH.

47.

47.

Kucnotel. Cocras.

Knaccudukamms.

§44, Bomp. 3,
3agaya 4, cTp.

VYMeHHne Ha3bIBaTh
KJIacCOB (KHUCIIOT);

COCIUHCHNA  HM3YYCHHBIX

JleM. 3HaKOMCTBO C
oOpasramMu KUCIOT




Howmenxkmarypa.
KHCJIOT.

[Tonydyenue

152

ONpeAeNiaTh  NPUHAJIEKHOCTh  BEIIECTB K
oTpeieIeHHOMY KJlacCcy COeMHEHHH (KUCIIOT);

YMEHHE COCTaBISATH (POPMYJIbl HEOPraHUYECKUX
COEIMHEHUN U3yYEHHBIX KIacCOB
48. 48, XuUMHYECKHE CBOMCTBA KHUCIIOT §45, Bomp. 3, 4, | YMeHHE COCTaBIATh J/O
ctp. 155 ypaBHEHUS XUMHUYECKUX peakuui, | JleiicTBre KUCIOT Ha
XapaKTePU3YIOIINX XUMHYECKHE CBOMCTBA | MHIUKATOPBI.
KHUCJIOT; J/O
yMEHUe pacrio3HaBaTh  ONBITHBIM  myTeM | OTHOIIEHHE KHCIOT
pacTBOPHI KUCIIOT U K METaJuIaM.
menouein J/0
Bzaumopeiicteue
KHACJIOT C OKCHJIaMH
METaJIJIOB.
49. |49. | Comm. Knaccudpukanus. | §46, Bomp. 2, 3, | YMeHHe coCTaBIsATh GOpMyIbl HeopraHudeckux | JleM. 3HaAKOMCTBO C
Homenkinarypa. Croco0wr | ctp.160 COCIMHEHUH M3YYEHHBIX KIJIACCOB (Coei); oOpasmamu coJiei.
MIOJIy4EHUs coJiel YMCHHE Ha3blBaTh COCOUHEHUS  W3YYCHHBIX
KJ1accoB (coneit);
OTpeAeNnsaTh  MPUHAJISKHOCTh  BEIIECTB K
oTpeieIeHHOMY KJlaccy COeMHEeHHH (comneit);
YMEHHE COCTaBJISITh (OPMYIbl HEOPraHUYECKUX
COCIMHEHUN
50. | 50. | CgoiictBa coneii §47,ctp. 161-162, | YMeHue XxapakTepH30BaTh CBOICTBAa M3Y4YEHHBIX
Bomp. 1, 5, cTp. | KiIaccos HEOPraHNUYECKHUX BEIIIECTB
164 (coneit);ymenue COCTaBIIAITb  YPaBHEHHUS
XUMHUYECKHIX peaxui, XapaKTePU3YIOIIIX
XUMHYECKHE CBOWCTBA COJIEN
51. 51. | l'enermueckas cBs3b Mexay | §47,ctp. 163-164, | YMeHHe: XapakTepru30BaTh XUMAYECKUE CBOKWCTBA
OCHOBHBIMH KJ1accamu | Borp.3, ctp.164 OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;
HEOPTaHMYECKUX COCTUHEHUI OTpeneNiaTh  TPUHAUIOKHOCTh  BEHIECTB K
ONpEAECICHHOMY KJIacCy COEIMHEHUI
COCTaBIIATh bopmyIbI HEOPTaHHYECKUX
COEIMHEHUH U3yYeHHBIX KJIacCOB
52. | 52. |Ilpaktmyeckas pabGora  Ne6. | 848 YMeHue mnpuMeHATh NosydeHHble 3HaHus it | II/P Ne6.




Pemenne sKkcrepruMeHTaIbHBIX pelieHuss  MpPaKTUYeCKUX  3ajad, coouonaas
3amady 1no Teme «OCHOBHbBIE npaBuiia 6€30MacHOro OOpalleH sl ¢ BEIeCTBaMU
33naccebl HEOPraHUYECKUX
COCTUHEHUN)

53. 53. | IloBropenre u 0606mienue mo | 840-47, ynp.2, | 1.3akpersienre 3HaHUN U paCYETHBIX HABBHIKOB Y-
Teme «Baxseimme  kiaccel | cTp.164, cAl.
HEOPraHUYECKUX COSAMHEHUI» | pa3o0parh cxemy, | 2.YMeHue peliaTth TUTIOBBIE MPUMEPBI

ctp. 162-163 KOHTPOJIbHON PabOTHI.
o4, 54. | Kourponbnass pabora Ne3d mo VYMeHune OBIaJieHUs] HABBIKAMH KOHTPOJSA |

TeMeE: «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COEAUHEHUI.

OLICHKHU CBOEH JESATEIbHOCTH, YMEHUE NIPEABUIETH
BO3MOJKHBIE IOCJIEICTBUA CBOUX JIEUCTBUN

Pa3nea 2. Ilepuoauyeckuii 3aK0H M epHOANYECKAs] CHCTEMA XUM

nyeckux iemenToB .. MenaeneeBa. CtpoeHue aroma. (7 4acoB)

95. 1. Knaccupukanmss  xummueckux | §49, Bomp. 1, 3, 5 | YMeHnne  xapakTtepu3oBaTh BAKHEUIINE
anemeHToB. [lonarue o rpynmax | ctp. 171 XUMHUYECKHUE TIOHATHS: XUMHUYECKUH DJIEMEHT,
CXOJHBIX 3JIEMEHTOB. KJ1acCU(pUKalKs BEIIECTB

56. 2. [lepuonnueckuit 3akon JI. W. | §50, Bomp. 2, | YMeHHe XapakTepu30BaTb  OCHOBHBIE 3aKOHBI
Menneneesa. 3ama4a 3 + TECThI, | XMMHUH: IEPUOJUYECKUN 3aKOH.

ctp. 176

S57. | 3. Ilepnoanueckas tabmuna | §51, Bomp. 3, | YMeHHe OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS
XUMHYECKHUX AJIEMEHTOB | TECTHI, cTp.180 CBOICTB 2JIEMEHTOB B IIpE/eIax MaJbIX EPUOAOB
(xopotkas ¢dopma): A- u b- Y TJIABHBIX MOJATPYIIT
IpyMNIbl, TEPUOJIBI.

58. | 4. Crpoenue  aToma. CocraB | §52, Bonp. 3 + | YMeHue  OOBACHATH:  (U3NYECKUH  CMBICI
aTOMHBIX  SIJIEp. Nzotomsl. | TecTsl, cTp. 184 aTOMHOTO (TOPSIKOBOTO) HOMEPA XHWMHUYECKOTO
XUMUYECKUI 3JIEMEHT — BUJ JIIEMEHTa, HOMEPOB TPYNIbl M Mepuoaa, K
aToMa C OJMHAKOBBIM 3apsioM KOTOPBIM AJIEMEHT MPUHAIEKUT B
sapa MEPUOUYECKON CUCTEME.

59. 5. Pacnonoxxenne snexkTpoHoB 1o | §53, TecThl, cTp. | YMeHUe
SHEPreTUYECKUM ypoBHsiM. | 188 XapaKTepu30BaTh: XHMUYECKHE DIEMEHTHl (OT
CoBpemenHass  (opMyJIHPOBKA BOJIOPOJA 10 KaJlblMsl) HA OCHOBE UX IOJIOXKEHUS

NEpUOoaANYCCKOro 3aKOHa

B nepuoandeckor cucreme J[.M.Menneneesa u
OCOOCHHOCTEH CTPOEHMsI MX aTOMOB; COCTaBIIATH
CXEMBbI CTPOEHHUs aTOMOB MepBbIX 20 3JIEMEHTOB

MEPUOINYECKON CUCTEMBI




60. 6. 3HaueHue nepuoauyeckoro | §54, Bomp. 1, 3, | YMeHue MmMoOHWMATh OCHOBHBIC 3aKOHBI XHMHHU:
3akoHa. Hayunblie poctmxenus | ctp.190 MEPUOJUYECKUI 3aKOH, €0 CYIHOCTh U 3HAYCHUE
. . MenneneeBa

61. 7. IToBropenue u o6oOIeHne 1o | 849-54, Bomp.l, | 1.3akperieHne 3HAHHUI U PACYETHBIX HABBIKOB Y-

teme: llepuoamyeckuii 3aKOH U
repuonIecKas cucTeMa
xuMudeckux osaementos . U.
MenaeneeBa. CTpoeHue aToma.

ctp. 188, Bomp.2,
ctpl84

csl.
2.YMeHuUe peliaTh TUIIOBbIEC TPUMEPHI.

Paznen 3. Ctpoenue BemecTBa. Xumuueckasi CBsi3b. (7 4acoB)

62. 1. OJIEKTPOOTPHLIATEIBHOCTD §55, Bomp. 1 + | YMeHue oOBSACHATH XUMHUYECKUE TOHSATHS:
XHMIHECKHX STCMCHTOR TECTHI, cTp. 193 AJIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX
AIIEMEHTOB, XUMHUYECKas CBS3b, HOH
CpaBHeHHE, CONOCTaBICHUE, KJIACCU(DUKAIINSA,
pamKUpOBaHHE OOBEKTOB IO OJHOMY WIIH
HECKOJIbKUM  TPEMAJIOKEHHBIM  OCHOBaHUSM,
KPUTEPUSIM
63. 2. KoBanentHast cBs3b. [lomsipras | §56, ctp.194-196 | YMeHne OOBACHATh NOHATHS: XUMHUYECKasi CBA3b,
U HEMOJspHas  KOBAJICHTHBIC | 1O MOHHOMW, BOIp. | KOBAJIEHTHass CBs3b M €€  Pa3sHOBUIHOCTH
CBA3U 2 (6, B), 3,| (nonspHas u HEMOIsIpHAs);
cTp.198 MOHMMaTh MEXaHU3M 00pa30BaHUS KOBAJEHTHOU
CBSI3U;
YMETh ONpeAeNsATh: THI XUMHYECKOM CBS3U B
COCIMHEHUSIX
64. 3. WNonnas cBs3b §56, ctp. 196- | YMmenne
198, Bomp. 4, | HOHUMaTh MEXaHU3M 00OpPA30BAHMUS CBSI3H;
ctp.198 YMETh OMNPENEATh: THUII XUMHUYECKON CBS3U B
COCIMHEHUSIX
65. | 4. BanenTHoCTh u CTCNCHb | §57, Bomp. 1, cTp. | YMeHue ompenensith BaJE€HTHOCTh U CTENEHb
OKHCIICHNA. HpaBHH? 202 OKHCIIEHUS DJIEMEHTOB B COSIUHEHUIX;
OIpeJIeNIeHUs CTereHen ’

OKHCJICHHA 3JICMCHTOB

COCTaBIATh: (POPMYIBl U3YYECHHBIX  KJIACCOB
HEOPraHUYECKHUX COCJIMHEHUM (buHapHBIX
COCIMHEHUH MO CTENEeHU OKUCIICHUS )




66. OKucnuTenbHo- §57 MOBTOp., | YMEHHUE  ONpENeNaTh  CTENEHU  OKHUCICHUS
BOCCTaHOBUTEJIbHBIC PEAKIINU Bomp. 2, ctp. 202 | XUMMYECKUX  OJJIEMEHTOB B  COCOUHEHUSX,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peaxiuu,
OKHUCJIUTEIh, BOCCTAHOBUTEJIb;
UMETh MpeJCTaBlieHue 00 2JIEKTPOHHOM OanaHce
67. lloBropenne n o0oOweHne 1o | §55-57 moBTOp., | 1.3aKpericHHe 3HAHMIT M PACYCTHBIX HABBIKOB Y-
teme: «CTpoeHue  BEIIECTB. 3
XuMunueckas CBSI3b» 3agada 5, CIp. | Ci.
202, TECTHI | 2.YMeHue pewmarb TUIIOBBIE IIPUMEPBI
cTp.193 KOHTPOJIbHOM pabOThI.
68. KontponpHast pabora Ned 1o YMeHue OBJIAJICHUS HaBBIKAMH KOHTPOJIA H

temaMm: «I[lepuoanueckuii 3aKoH
U IepuoAuuecKas  cucrema
xumuueckux snementos . W.
MenpneneeBa. CtpoeHue aroma.
Crpoenue BEIIECTB.
XuUMHUECKas CBA3b»

OLICHKHU CBOEH JESATEIbHOCTH, YMEHUE NIPEABUIETH
BO3MOJKHBIE IOCJIEJICTBUA CBOUX JIEUCTBUN




9 KJIACC (2 YACA B HEJIEJIIO).

Tema ypoxka IInanupyemMsble IpeIMETHBIE PE3YJILTATHI Hara JomaiHee
3a1aHue
Pa3znen 1. Muorooo6pa3sue xumudeckux peakuuii (15 4.)
Tema 1. Knaccupukanus xumudeckux peakuuii (6 4.)

1-2 | 1-2 | OkuciouTenbHO- KinaccuduupoBaTh XUMHUECKHE PEAKIIUHU, PACTIO3HABATH OKUCITUTEIIBHO- §1, yop. 3.4
BOCCTaHOBUTEJIbHBIE BOCCTAHOBUTEJbHBIE peakuu. OnpenensiTb OKUCIUTENb U BOCCTAHOBUTEIIb, ITPOLIECCHI TECTOBBIE
peakuuu OKHCJICHUS1, BOCCTAHOBJICHHUS. 3a/laHus

3 3 TennoBoii 3 dext CocTaBisaTh TEPMOXMMHUUYECKUE YPAaBHEHUS peakuil. PacueTHble 3a1aun: Beraucisats §2, ynp. 1,4
XMMHYECKUX PEakiuid. | TerioBoi 3pdekT peakiuu mo ee TEPMOXMMUIESCKOMY ypaBHeHHUI0. JI\o mpumepbl TECTOBBIE

9K30- U SHAOTEPMUUYECKUX PEaKLUi 3a1aHUs

4 4 Ckopoctb xumuueckux | HaGmoaTe ¥ ONMUCHIBATh XUMHUYECKHE PEAKIIUU C IOMOIIBI0 €CTECTBEHHOTO SI3bIKa U §3, yop. 2- 4
peakuui. s36IKa XUMUH. [IpOBOINTH TpyMIIOBBIE HAOIIONEHUS BO BPEMs JEMOHCTPAIIMOHHBIX TECTOBbIE

omnbIiToB. /I\o B3aumoieiicTBre 1IMHKA C COISIHON M YKCYCHOM KHUCIIOTaMHU. 3alaHUsA
B3anMozeicTBre rpaHyIMpOBAHHOIO IMHKA U IUHKOBOM IIBUIH € COJITHOW KMCJIOTOM.

BsaumopeiictBue okcuna menu (I1) ¢ cepHoii kucnoTol pa3HON KOHIIEHTPALMH U [IPU

pa3HbIX TemnepaTtypax. ['opeHue yris B KOHIEHTPUPOBAHHON a30THOM KUCIIOTE,

TOpEHNE Cephl B PaCIIaBICHHOM CEIUTPE

5 5) [Ipaktuueckas padora | MccrnenoBaTh yciloBUs, BIUSIONINE HA CKOPOCTh XMMUYECKOUN peakiiuu. OnIChIBaTh 84
1. Ckopoctb YCIIOBUS, BIMSIIOIINE HA CKOPOCTh XUMHUYECKON peaKINU
XUMHYECKOW PEaKIUU.

6 6 OO6patumsbie u [ToHsATHE O XUMUYECKOM PaBHOBECHH. 85, ymp. 2,3
HEoOpaTHMBbIE PEAKIINH. TECTOBbIE

3a1aHUS
Tema 2. XumMu4ecKkne peakui B BOIHBIX pacTBopax (9 4.)

7 1 CymHocTs nporecca O0600uTh 3HaHUS 0 pacTBopax. [IpoBoANTH HAOIOICHHS 32 TOBEJCHUEM BEILIECTB B §6, ynp. 3.4
AIIEKTPOJIUTUIECKON pactBopax. POpMyIHpPOBATH ONPEACIICHUE TOHATUN «QJIEKTPOIUTY, CHEIIIEKTPOIUT, TECTOBBIE
JCCOLAIN «QIIEKTpOIUTHYECKas qucconuaius». J[\o Vicnbiranue pacTBOPOB BEIIECTB Ha 3a/laHus

ANEKTPUYECKYIO TPOBOJUMOCTD

8 2 Hucconunanus kuciot, | GopMynnpoBath onpeseneHus NoHsITHii. OMUChIBaTh CBOICTBA BEIIECTB B X0/I€ §7, ynp. 2,3
OCHOBAHMH U COJEH. JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA TECTOBBIE

3a/laHus

9 3 Crnalble 1 CUITbHBIE DopMyIUPOBATH ONPEACIICHUS MOHATHI. ONUCHIBATH CBOKMCTBA BEILIECTB B XOE §8, ymp. 1
AIIEKTPOJINTHI. JEMOHCTPALIMOHHOT'O SKCIIEPUMEHTA TECTOBbIE




3aaHus

10 4 Peakiiun nonHoro OOBACHATH CYIIHOCTh PEaKIMK HOHHOTO 0OMEHa, PacIo3HaBaTh MX, COCTaBIATh. JI\o 1. §9, ymp. 2-6
oOMeHa. Peakmust oOMEeHa MKy pacTBOPaMH AJIEKTPOJIUTOB. TECTOBBIC
3aJJaHHS
11- | 5-6 | Xumwuueckue cBoiictBa | OOBSACHATH CYITHOCTh PEAKIIUH HOHHOTO OOMEHa, Paclio3HaBaTh UX, COCTABIISATH. TecroBbie
12 OCHOBHBIX KJIaCCOB 3ajaHus
HEOPraHMYECKUX
COCMHEHUI B CBETE
TO u OBP
13 7 [M'uaponus coneit. OrnuceIBaTh CBOMCTBA BEIIECTB B XOJI€ IEMOHCTPAIIMOHHOTO IKCIIEPUMEHTA. §10, ymp. 3,
TECTOBBIE
3a/laHus
14 8 [TpakTudeckas padbora | CoOmronars npaBmia 1/6. [IpoBoauTE HAOIIOICHUS BO BpEMS TIPOBEACHHUS 811
2 DNEeKTpOJUTHYECKAs | JJA0OpaTOPHBIX OMBITOB. COCTABIISITh HOHHBIC YPABHEHUS PEAKIIHIA.
JICCOIIMALIUS
15 9 KoHTtposbHas padota BrisiBiieHrE ypOBHS 3HAHUI 3anucu B
Nel TeTpaau
DNEeKTPOTUTHYECKAS
JUCCOLIAITHS.
PA3JIEJI 2. MHoroo0pa3ue BeumecTs- 454
Tema 3. T'asiorenni (5 4.)
16 1 [Tonoxxenue ranoreHoB | OOBICHITh 3aKOHOMEPHOCTH W3MEHEHMsSI CBOMCTB HEMETaNIOB B Mepuomax u A- 812,
B NEePUOANYECKON | Tpymmax. XapakTepus3oBaTh rajareHl Ha oOcHoBe uX mnojoxenus B IIC 1.1 TECTOBBIC
TabnuIie U cTpoeHue ux | MeHzeneeBa 1 0COOEHHOCTEH CTpOEHHsI nX aTOMOB. JI\o rasoreHsl. 3a/laHus
aTOMOB. CBolicTBa,
MOJTyuYeHUe u
MPUMEHEHNE
raJIOTeHOB.
Konneuncamus™*
17 2 Xiop OmnwuchIBaTh CBOMCTBA BEHICCTB B XOJ€ JEMOHCTPAIMOHHOTO dsKcrepumenta. JI\o 2. §13, yop.
BriTecHeHue rajoreHaMu Apyr Apyra U3 pacTBOPOB UX COSAMHEHUH. 1,5,6
18 3 XI0poBOIOPOT OmnwuchiBaTh CBOWCTBA BEHICCTB B XOZ€ JEMOHCTPAIMOHHOrO JKcrepuMenTa. JI\o §14, yop. 3,4
[Tomy4yeHne XJI0pOBOIOPOIa M PACTBOPEHHUE €T0 B BOJIE.
19 4 ConsiHas kucnotra u ee | OnuchiBaTh CBOMCTBA BEIMIECTB B XOA€ JIEMOHCTPAIIMOHHOTO  ASKCIEPUMEHTA. §15, ynp. 1-5




COJIN. Hcnonb3oBaTh nMpuoOpeTeHHbIE 3HAHUS B MOBCEIHEBHOM KHU3HU C IEJIbI0 0€3011acHOrO TECTOBBIE
oOpalieHuss C BelIeCTBAaMH M MaTepualiaMd. BBIUHCISATH MAacCOBYIO  JIOJIO 3a/laHus
PacTBOPEHHOTO BEIIECTBA B pacTBOPE.
20 [IpakTuueckass paborta | OnuckeIBaTh CBOICTBA BEIIECTB B XOJI€ JIAOOPATOPHBIX OMBITOB. Pacmno3HaBarh COJNSHYIO 816
3. «ConstHast KACJIOTa» | KUCIOTY | ee conn. Cobmonats T\O.
Tema 4. Kuciopoa u cepa (8 u.)
21 Kucnopon u cepa OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOICTB HEMETAIJIOB B MepHomax U A- §17, ynp. 1-4
rpynnax. Xapakrepu3zoBaTh 3jieMeHThl VIA-Tpynnsl Ha ocHoBe uX mosiokeHus B [1C TECTOBBIE
J.W. MenneneeBa 1 0COOCHHOCTEH CTPOSHUS X aTOMOB. 3aaHus
22 Cepa XapakTepu3oBaTh aLVIOTPOIHUI0 KHUCIOpojaa U cepbl. OnuchIBaTh CBOMCTBA BEIIECTB B §18, ynp. 3.4
X0Jle JE€MOHCTPALlMOHHOTO J1abOopaTOPHOTro skcriepuMenTa. J\o AJoTporHbie TECTOBBIE
Mogubukamuu ceppl. OOpasmbl NPUPOIHBIX CyabGumIoB u cyibdaros. Jl\o 3. 3a7aHus
O3HakoMyIeHHE ¢ 00pa3LamMu Cephl U €€ IPUPOIHBIX COEAMHEHUH.
23 CepoBoaopos. OnuceiBaTh CBOMCTBA BEHIECTB B  XOJI€ JIEMOHCTPAIIMOHHOIO  SKCIEPUMEHTA. §19, ymp. 1-4
Cynbduapl.* OmnpenensaTh MPUHAICKHOCTh BEHIECTB K OMPEICIICHHOMY Kiaccy coenuneHuit. JI\o 4. TECTOBBIE
KauecTtBeHHas peakius Ha CylabGUa —HMOH. 3a/laHus
24 Oxcun  cepsl  (IV). | OnuceiBaTh  CBOWCTBA BEHIECTB B XOJAE JIEMOHCTPALIMOHHOTO  JKCIIEPUMEHTA. §20, ymp. 3,
Cepuucras kucinora u | OnpenensaTh MPUHAIEKHOCTh BELIECTB K OMPEIeIEHHOMY Kiaccy coenunenuid. J1\o 5. TECTOBbIE
€e COJIu. KauecTBeHHas peakuus Ha CyIb(GUT —HOH. 3a/laHus
25 Oxcunx  cepsl  (VI). | OnmcbiBaTh  CBOMCTBA  BEIIECTB B XOJC JIEMOHCTPAIIMOHHOTO  SKCIIEPHMEHTA. §21, ymp. 3,4
CepHast kuciota u ee | OnpenensTh MPUHAUICKHOCTh BEHIECTB K ONpeIeIEHHOMY Kiaccy coenunenuid. J1\o 6. TECTOBBIE
COJIN. KauecTtBeHHas peakuus Ha cyiabpaT —HOH. 3a/IaHus
26 OKuCIUTENbHBIC CormocTaBisiTh CBOMCTBA pa30aBIEHHOW W KOHIEHTPUPOBAHHOW CEPHOM KUCIOTHL.. §21, ymp. 5
CBOMCTBa 3anuceIBaTh YPAaBHEHHS PEAKIIM B HIOHHOM BHUJIE U C YKa3aHUEM TMEepPeXoia dJIEKTPOHOB. TECTOBBIE
KOHIIEHTPUPOBAHHOM 3a/laHus
CEpPHOM KUCIIOTBHI.
27 [TpakTuueckass pabora | MccnemoBaTh CBOWMCTBA CEpHOW KHUCIOTHL. Pacro3HaBaTh OMBITHBIM IYTEM CEPHYIO 8§22
4. «Kucnopon u cepa». | KUCHOTY, cynbdartel. Cobmronats 1/0.
28 Pemenne  pacuerHbix | PacueTHple 3amaun. BhluncieHHe MO XWMHUYECKHMM ypaBHEHUSM Macchl(0ObeMa WU 3anucu B
3a/1au. KOJIMYECTBA) BEIECTBA OJHOTO W3 MPOAYKTOB MO Macce(00beMy WU KOJIUYECTBY) TeTpaau
BELIECTBA, COAEPIKALLETO ONPEAEIEHHYIO JOJIO TPUMECEH.
Tema 5. Azot u docdop (9 u.)
29 A3zor. Ilonoxenue B | OOBSICHATH, 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB HEMETANIOB B Tepuomax M A- §23, ymp. 1-
I[ICX05, CTpPOCHHE, | Tpymmax. XapaKTepu30BaTh 3JIeMEeHTHl VA-Tpynmbel Ha ocHOBe uX mosiokeHus B [1C 3, TECTOBBIC
cBoiicTa, mpuMenenue. | J[.M. MenaenaeeBa 1 0COOCHHOCTEH CTPOEHHUS X aTOMOB. J[\o rasoreHsr. 3aJaHusd




30 Ammuak. ®Dusnueckue | OMUCHIBATH CBOWCTBA BEIIECTB B XOJC JAEMOHCTPAIIMOHHOTO OJKcrmepuMenta. J[\o §24, ymp. 1-
u xumuyeckue | [lomyyenue ammuaka 3, TecroBble
CBOMCTBa 3aJaHMs
31 [IpakTnueckas pabora | OnKMChIBaTH CBOWCTBA BEIIECTB B XOJE€ JEMOHCTPAllMOHHOTO U JIaDOpaTOPHOTO 825
S. «AMMHaK ¥ | OKCliepuMeHTa. PacriozHaBath ammuak, MoH amMmoHwus. CoOmomate T\O. Oka3biBaTh
U3y4yeHHe €ro | MepByIo MOMOILb.
CBOMCTB».
32 Conu aMMoOHUS. OnuceiBaTh CBOWCTBAa BEIIECTB B XOJA€ JIEMOHCTPALMOHHOI'O 3KCIIEPUMEHTA. §26, ymop. 1-
OmnpenensaTh MPUHAIUICKHOCTh BELICCTB K ONPEICICHHOMY Kiaccy coenuHenuit. JI\o 7. S, TecToBbIE
B3anMopeicTBue cosield aMMOHHS CO IIEJI0YAMM. 3a/1aHUs
33 A30THas KucioTa OnuceiBaTh CBOWCTBAa BEIIECTB B XOJA€ JIEMOHCTPALMOHHOI'O 3KCIIEPUMEHTA. §27, ymp. 1-
OnpenensTb NPUHAIICKHOCTh BEILIECTB K ONPEEIEHHOMY KJIacCy COeIMHEHUH. 5, TecToBblE
3a/laHus
34 CaoiicTBa ConocraBnsiTh CBOWCTBA pa30aBICHHONW M KOHIICHTPUPOBAHHOM a30THOW  KHUCIOTHI. 827,
KOHIIEHTPUPOBAHHOU 3anuchIBaTh YpaBHEHUS peakifii B HOHHOM BUJIE U C YKa3aHHEM IEpex0/a IEKTPOHOB. TECTOBBIE
a30THOM KHUCIIOTHI 3aJaHMs
35 Comn asotHo# | /I\o OOpas3ibl IPUPOAHBIX HUTPATOB §28, ymp. I-
KHCIIOTBI. A30THBIE 3, TecToBbIE
ynobpenus™ 3a/laHus
36 ®octop. Amnorponus, | XapakrepuzoBars aioTponuto pocdopa. [\o O6pasip! mpupoaHbix Gocharos 829, ymp. 1,5
TUTIBI KPHCTATHIECKUX TECTOBBIE
pemérox™® 3a/IaHus
37 Coenunenus Qocdopa. | OnuceiBaTh  CBOMCTBa BEHIECTB B XOA€ JAEMOHCTPALIMOHHOTO  3KCIEPHUMEHTA. §30, ymp. 1-
®dochopubie OnpenensiTb NPUHAUIEKHOCTh BEIIECTB K ONPEACTIEHHOMY KJIACCy COEIUHEHH. 3, TecToBbIE
ynobpenus™ CocTaBnaTh ypaBHEHUE CTYIIEHYATON AUCCOIHAIINH. 3a/laHus
Tema 6. Yruepoa u kpemHuii (9 4.)
38 XapakTepucTHUKa OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB HEMETAIJIOB B Iepuoiax U A- §31, ynp. 2,4
yriepoja W KpeMHHs. | Tpymmnax. Xapakrepus3oBaTh 3jaeMeHThl IVA-rpynnbsl Ha ocHoBe ux monoxkeHus B [IC TECTOBBIE
Amnotponus .. MengeneeBa M OCOOCHHOCTEH CTPOEHHS MX aTOMOB. XapaKTepu30oBaTh 3aJaHus
yriepoaa* ayutoTponuio yriepona. J1\o Moienu KpucTaiTMuecKuX PemeToK ajaMasa u rpadura.
39 Xumudeckue cBoWcTBa | OmnpenensiTh MPUHAUICKHOCTh BEIIECTB K ONpeAeIeHHOMY Kiaccy coeamHeHuid. J[\o 832,
yriepoaa. Aacopouus™ | OOpasisl PUPOIHBIX KapOOHATOB TECTOBBIE
3aJaHHs
40 VYrapHsblii ras. OmnpenensaTh MPUHAIICKHOCTD BEIIECTB K ONMPEaeIeHHOMY Kiaccy coeaunenuit. JI\o 8. §33, ymp. 1-




KauecTBeHHas peakuys Ha Yri€KUCIbIN ra3

3, TecTOBBIC

3a/laHus

41 VYraekucnblii ras. | Onpenensatb MNPUHANICKHOCTh BEHIECTB K OINPEACICHHOMY KJAcCy COEIUHEHHI. §34, 35 ymp.
YronbHas KHUCTIOTA. | 3alUChIBaTh YpaBHEHHS B HMOHHOM Buje. OCyIIeCTBISATh B3aUMOIPEBpAIICHUS 1 TtecroBbIe
KpyroBopot yriepoaa | kapooHOTOB U ruapokapoonaros. JI\o 9. KadecTBenHas peakius Ha KapOOHAT- HOH 3a/laHus
B npupoje™*

42 [Mpaktuyeckas pabora | [Toaydars yrileKuCiblil ra3, ucciaeaoBarh ero cBoiicrsa. Cobmonats T\0. 836
6. VYruekucnbli ras.

KapOonarsr.

43 Kpemunii u ero | ConocTaBisTh CBOHCTBA COCIMHEHUH Yyriepoja W KPEMHHS, OOBSICHATH IPHUUHY. §37, 38 ymp.
COCTUHECHHUSL. Jloka3pIBaTh KMCIOTHBIN Xapaktep okcuaa. J[\o OOpasiibl MpUPOIHBIX CHIINKATOB 1-3,

Crexmno, neMeuT* TECTOBBIE
3aJlaHus

44 O6006menne TeMbl | PacueTHble 3anaun IToBTOp
«Hemerasmibi» pasznena

45 Kontponbnas  pabota | BeisiBieHHe ypoBHS 3HaHUU.

No2 «Hemeramnbn»

46 AHnanu3  KoHTposbHOM | PaGoTa Haj ommbKkamu 3anucu B

paboThI TeTpaau
Tema 7. Metamibi (14 4.)

47 [Tonoxenne wmeTawioB | XapakTepu3oBaTh METAJIBI Ha OCHOBE UX mojoxkeHus B [IC u ocobeHHOCTEN CTpoeHus §39, ymp. 2,
B [IC. ®wusnueckue | ux aToMOB. OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB METAJIOB TIO TIEPUOTY H B TECTOBBIC
cBoiicTBa. CruiaBbl. * A-rpynmnax. OObsicHATH ¢usnveckue cpoiicTBa. JI\o 10. Paccmorpenue o0pasioB 3a/IaHus

METaJIJIOB.

48 OO6mue crocoObl | COCTaBIATh XUMHUYECKUE PEAKIIMH C TIEPEX0JIOM IIIEKTPOHOB. §40, ymop. 1-
MOJTYYCHUS METAIIJIOB 3, TecToBbBIE

3a/laHus

49 Xumuyeckue cBoiictBa | OOBACHATH OOIIME CBOWCTBA METAJUIOB, 3alUCHIBATh YPaBHEHHsS B MOHHOM BHJIE U C §41, ymp. 2,3,
METAJIJIOB nepexozoM  3JekTpoHoB. O000maTh, mNporo3upoBaTh  cBoiictBa. Jl\o  11. TECTOBBIC

B3aumopeiicTBue METaIOB C paCTBOPAMU COJIEH. 3a/laHus

50 [IlenouyHbIe METATLITBI OOBsACHATH O0IIME CBONCTBA METANIOB, 3alKCHIBATh YPAaBHEHHUS B MOHHOM BHUJE H C §43, ymp. 1-
Mepexo0M 3IeKTpoHOB. O000MmIaTh, MPOrHO3UPOBaTh cBOiCTBA. J[\o 00pa3isl HATpus, 6, TecToBbIE
Kanus, B3auMojeilictBue ¢ Bomoi. J\o 12. [IpeBpamenue kapOOHATOB B 3aJ1aHUsA
THAPOKAPOOHATHI.

51 Oxkcunpl U ruapokcuabl | CpaBHUBATh OTHOIIEHUE U3YYAaEMbIX METAJJIOB U OKCUIOB METAJIJIOB K BOJIE. §43, ymp. 1-




MICJIOYHBIX METAJIJIOB.

3, TecTOBBIC

3a/laHus
52 6 [IlenouHo-3eMeNnbHBIE OOBsCHATH OOIME CBONMCTBA METAIJIOB, 3alMCHIBAaTh YPAaBHCHHS B MOHHOM BHUC U C §44, 45 ymp.
Metaibl.  JKeCcTKOCThb | IepexooM 3eKTpoHoB. O0001IaTh, IPOrHO3UPOBATH CBOMCTBA. J[\0 00pasiibl KaabIus, 1-3,
BOJBI™* B3aMMO/ICIICTBHE €ro ¢ BOIOM, 00pa3iibl MPUPOTHBIX COSAMHEHUN MarHusl, KaabIus TECTOBBIC
3a/laHus
53 7 AJFOMUHUHT OmnwuchIBaTh CBOMCTBA M3y4aeMbIX BelnecTB. J[\o 0Opasiibl alfOMHHUS, B3AaHMOICHCTBUE §46, ynp. 1-
€ro ¢ BOJI0M, 00pa3iibl MPUPOTHBIX COCTMHEHUI aIFOMUHUS. 3, TecT
54 8 AMdorepHocTh okcuaa | MccienoBaTh CBOWCTBA HM3y4aeMBIX BEIIECTB, JIOKa3bIBaTh aMQOTEPHBIA XapakTep 847,
u ruapokcuzaa | coenunenuit. J\o 13. IlonyueHue TruApoKCHAa aTIOMUHHS U B3aUMOJICUCTBHE €r0 C TECTOBBIC
QTIOMUAHUS KHCJIOTaMH U IEJI0YaMHU. 3a/laHus
55 9 Kenezo. Maruerur* OnwuceIBaTh CBOWCTBA M3y4aeMbIX BEIIECTB. 3HATh OCOOCHHOCTH CTPOCHUS U CBOMCTB. §48, ymp. 2,
JT\o oOpas3iis xkene3a, 00pasiibl ero MPUPOTHBIX COCIMHEHHI, COKUTAHUE B KUCIOPOJIE U TECTOBBIC
XJIOpE. 3aJaHHs
56 10 Coenunennus xenesa. OnuceiBaTh CBOMCTBA U3y4acMbIX BEIIECTB. Pacrio3HaBaTh OIBITHBIM IIyTEM HOHBI Fe? §49, ynop. 1-
u Fe**. Mo 14. KauecTBeHHbIe peaKIMKy Ha HOHBI Fe?* u Fe*. 5, TecT
57 11 [TpakTuueckass pabora | OnuCHIBaTh CBOWMCTBA HM3y4aeMbIX BELIECTB HA OCHOBE HAOMIOACHMA 3a UX 850
7. Meramnsl u  ux | npeBpaueHusMu. Cobmonars 1/6
COEIMHEHUS.
58 12 IToxroroska Kk | Cucremarusanus 3amnucu B
KOHTPOJILHOM paboTe TeTpaan
59 13 KonrponsHast pabota | BeisiBieHUs: ypOBHS 3HAHUIA
1o teme «MeTtauib»
60 14 AHanm3 KoHTp. paboTel | Pabota Haj ommbOkamu
Pa3nen 3. KpaTkuii 0030p BaskHeiIIMX OPraHuYeCKUX BenecTn-8 4.
61 1 Oprannueckas [TonrMaTh 0COOEHHOCTH OPTaHUYECKON XUMUH §51, ymp. 1-
XUMHUSI 3, TECTOBEIC
3a/laHus
62 2 [IpenenbubIe CocTaBiATh MOJIEKYJSIPHBIE M CTPYKTYpPHBIE (OPMYJIBI YIJIEBOAOPOJOB. OmnpenensTh 852,
YIJI€BOIOPOIbI MIPUHAJJIEKHOCTD K KJ1accy TECTOBBIC
3a/laHus
63 3 HenpenensHbie CocCTaBisATh MOJICKYJSIDHBIE M CTPYKTYpHbIE (OPMYIIBI YIiaeBoJopoAoB. OnpenemnsTs §53, ymp. 1-
YTIIEBOAOPOABI NPUHAIIEKHOCTD K KJaccy 5, TecToBbIe
3a/laHus




64 [Tonumepsl. CocCTaBiATh MOJICKYJSIDHBIE M CTPYKTYpPHBIE (OPMYJIBI YIJIEBOAOPOIOB. OmnpenensTh [Tap 54
MPUHAJJICKHOCTD K KJIaccy
65 [IpousBognbie [Tonp3oBatbest uHpOpMANUE W3 JPYrdX MCTOYHUKOB JUISI TIOJATOTOBKH KPATKHX §55, ymp. 1-
YIJIEBOAOPOIOB. COOOILIEHUH. 3, TecTOBBIE
CnupTshl. 3a/laHus
66 KapGonoBsie CocCTaBIATh MOJICKYJSIPHBIE M CTPYKTYpPHBIE (OPMYJIBI YIJIEBOAOPOJOB. OmnpeneisTh §56, ymp. 1-
KUCHOoThl. CII0KHBIE | IPUHAIUIEKHOCTD K KIJIACCy 3, TecToBbIE
a¢upsl. XKupsr. 3a/1aHus
67 YrieBobl. CoCTaBIsITh MOJICKYJSIPHBIE W CTPYKTYpHBIE (OPMYIBI YriIeBoAOpoaoB. Ompenensirs 857
IPUHAJJIEKHOCTD K KJ1accy
68 AMUHOKHUCIIOTHI. CocCTaBisTh MOJIEKYJSIDHBIE WM CTPYKTYpHBIE (OPMYIBI YTIeBOJAOPOAOB. OnpenemnsTs §58, ymp. 1-3
benku.* MIPUHAJICKHOCTH K KJIaccy




