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I[lnannpyemMble pe3y/ibTaThl OCBOCHHUSI YUeOHOH NMpoOrpaMmbl 0 XMMUM B 8 Kiacce:

OO0yyaonmiicsi HAYUYNTCS:

* OIIUCBIBATH CBOMCTBA TBEPABIX, KUIAKUX, TA3000paA3HBIX BEIIECTB, BBIACISISI UX CYIIICCTBEHHBIE PU3HAKHY;

* XapaKTepru30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO M CBOWCTBAM, YCTaHABIWBATH MPUUMHHO-CIICACTBEHHBIC CBSI3U MEXIY JaHHBIMH XapaKTEPUCTUKAMH
BCIIECTBA,

* PacKpbhIBaTh CMBICI OCHOBHBIX XHMHUUYECKHX TOHITHH «aTOM», «MOJICKYJIa», «XHMHYECKHU JJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBOY,
«BAJICHTHOCTb», UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEUIIINX BEIIECTB C TOMOIIBIO XUMHYECKUX (POPMYII U CYIITHOCTh XUMHUUYECKUX PEAKIIUHA C TIOMOIIBI0 XHMHUYECKUX YPaBHECHUH;

* BBIUUCISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChl BEIIECTB, a TAKKE MACCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUSIX JUIsl OLIEHKU
WX TIPAKTUIECKON 3HAYUMOCTH;

* CpaBHUBATH 110 COCTABY OKCHJIbl, OCHOBAHMSI, KUCJIOTHI, COJIH;

* KJIacCU(UIIMPOBATH OKCUJIBI i OCHOBAHUS 110 CBOMCTBaM, KHCIIOTHI M COJIH IO COCTARBY;

* MOJIH30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKOU MOCYIOM;

* IPOBOJUTH HECJIOKHBIE XUMHYECKHE OIBITHI M HAOIIOJEHUS 3a M3MEHCHUSMH CBOWMCTB BEIIECTB B IPOIECCE MX IMPEBpAIICHHI; COOMI0aTh MpaBuia
TEXHHUKHU 0€30MaCHOCTH IIPH MPOBEICHUN HAOIIOICHUI U OTIBITOB;

* pa3MyYaTh SKCHEPUMEHTAIBHO KHUCIOTHI W MIENIOYH, TMOJB3YsACh HHAMKATOPAMH; OCO3HABaTh HEOOXOIMMOCTH COOJIOIEHHS Mep O€301acHOCTH IPH
oOpalleHuu ¢ KUCIOTaMH U HIeJI0YaMHu.

* pacKpbIBaTh CMBICHI nepuoandeckoro 3akona /1. 1. Menneneena;

* OIMUCHIBATh U XapaKTEPU30BATh TAOIHUHYIO POPMY MEPHOJUIECKONH CUCTEMBl XUMUUYECKUX IJIEMEHTOB;

* XapaKTepru30BaTh COCTAB aTOMHBIX SIJIEP M PACIIPEICICHUE YHUCIIa AJICKTPOHOB 1O 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIbIX TIEPUOJIOB
MEPUONYECKON CUCTEMBI, a TAKKE Kausl U KaJIbLIUS;

* pa3IMYaTh BUIBl XUMHUYECKOM CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJCHTHYIO HEMOJSAPHYIO U METAUIMUECKYIO;

* n300pakaTh AIEKTPOHHO-UOHHBIE (POPMYITBI BEIeCTB, 00pa30BaHHBIX XUMUYCCKUMU CBSI3SIMH PA3HOTO BHJIA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIIECTB OT CTPOSHUS UX KPUCTAUIMUECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITTHYCCKUX

* XapaKTEpHU30BaTh XUMUYECKUE DIIEMEHTHI M UX COSAMHECHHSI HA OCHOBE TMOJIOKCHUS DJIEMEHTOB B MEPHOJUIECKON CHCTEME U OCOOEHHOCTEH CTPOCHUS UX
aTOMOB;

* XapaKTepu3oBaTh HAyYHOE M MHPOBO33PEHUYECKOE 3HAUYCHHE MEPUOJMYECKOr0 3aKOHAa U MEPUOJAMYECKOM CHUCTEMBbl XHUMHUYECKHUX 3JIEMEHTOB
1. 1. MenneneeBa; ® 00bSICHATH CyTh XUMHUYECKHUX MPOIIECCOB M UX MPUHIIUITHATIBLHOE OTINYHE OT (GU3UIECKUX;

* Ha3bIBATh [IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIUiA;

* YCTaHABJIMBATh MPUHAIJICIKHOCTH XUMUYECKON PEAKIIUM K OTPEICAEHHOMY THITY IO OJTHOMY M3 KJIacCH(UKAITMOHHBIX TPU3HAKOB: 1) 10 YHCITY U COCTaBYy
MCXOJHBIX BEIIECTB U MPOTYKTOB PEAKINH (PEeaKIMKu COSTUHEHHS, PA3JIOKEHHUS, 3aMEIICHUs 1 00MeHa); 2) MO BBIICICHUIO WJIH MOTJOMIEHUIO TETUIOTHI (PeaKiiuu
AK30TEPMHUUYECKHUE U AHIOTEPMHUUYECKHUE); 3) O U3MEHEHUIO CTEMEHEN OKHUCICHUS XUMHYECKHX 3JIEMEHTOB (PEaKIMHU OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC); 4) MO
00paTUMOCTH TIpoliecca (peakui oopaTuMble U HeOOpaTUMBIE);

* COCTaBIIATh YPABHEHUS AJICKTPOJUTHUYECKON AMCCOIMAIMKM KHUCIIOT, IIEJI0Ueh, COJIeH; TOJIHBIE M COKpalIEHHbIC MOHHBIE YPaBHEHUS pPEakInii oOMeHa;
YpaBHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN;

* IPOTHO3UPOBATh MPOAYKTHl XHUMHUYECKHX peakiuid 1o (opMyraM/HazBaHUSAM HMCXOJIHBIX BEIIECTB; OMNPEACIATh WCXOJHBIE BEIIECTBA IIO
(dbopMynaM/Ha3BaHUSM MPOJAYKTOB PEaAKIIHH;




* COCTaBIIATh YPaBHEHUSI PEAKIINI, COOTBETCTBYIOIIUX MOCIIEIOBATEIBHOCTH («IIEMOYKE») MPEBPAIlCHUII HEOPraHMYECKUX BEIIECTB PA3TMUYHbBIX KJIACCOB;

* BBISIBJIATH B [TPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUETEIBCTBYIOIINE O IPOTEKAaHUN XUMUYECKOMN pEeaKIuu;

* [IPUTOTOBJIAATH PACTBOPBI C OIPEAEIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA;

* ONPEAEIISATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KHUCIIOT U IIEJI0YEH 10 U3MEHEHHUIO OKPACKN WHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHbBIE PEAKIINU, TOATBEPKIAOIINE HAJTUYUE B BOJHBIX PACTBOPaX BEIIECTB OTJEIbHBIX HOHOB

* ONPEAENATh MPUHAIICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KIJIACCOB/TPYIII: METAJUIbBl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KHUCJIOTBI, COJIH;

* COCTaBJISATH (POPMYIIBI BELIECTB 110 UX HA3BAHUSIM;

* OINPEIENITh BAJICHTHOCTb U CTETIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh (POPMYJIBI HEOPTaHUYECKUX COCJAMHEHUN MO BAJIEHTHOCTSM M CTEMEHSM OKHCIICHMS 3JIEMEHTOB, a TakXe 3apsiaM HOHOB, YKa3aHHBIM B
Ta0JInIle PACTBOPUMOCTH KUCIIOT, OCHOBAHHIA U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS] (PU3UYECKHX U XMMHUYECKUX CBOMCTB MPOCTHIX BELIECTB (META/NIOB M HEMETA/NIOB) U MX BBICHIMX OKCHJIOB,
00pa30BaHHBIX JIEMEHTAMU BTOPOTO M TPETHETO MEPUOIOB;

* Ha3bIBATh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHBIE JIJISl TPYIIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBATh OOIIME XUMUIECKUE CBOWCTBA, XapaKTEPHBIE IS KaXKI0TO U3 KIIACCOB HEOPTaHMYECKHUX BEIIECTB: KUCIIOT, OCHOBaHUM, COTIEH;

* IPUBOJIUTH IIPUMEPBI PEAKIIHH, TOATBEPKAAIONINX XUMAYECKHE CBOMCTBA HEOPIraHMYECKUX BEUIECTB: OKCUIOB, KHUCIIOT, OCHOBAaHUI U COJIEH;

* OMPEENITH BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBUTENH B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;

* COCTaBIIATh OKHCIIMTEIILHO-BOCCTAHOBUTENBHBIN OaaHC (711 M3YYCHHBIX PEAKIIUii) 1O MPEIJIOKEHHBIM CXeMaM PEaKInii;

* MPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TIOTBEPKIAIONINE XUMUIECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB;

OOvyyaommiicss MoJYYUT BO3MOKHOCTh HAVUNTBLCS

* IPaMOTHO OOpAIaThCs C BEIIECCTBAMH B IIOBCEAHCBHON KHU3HU;

* 0CO3HABaTh HEOOXOAMMOCTE COOJIFOICHUS TTPABIII SKOJIOTHYECKH OE30IMaCHOTO TIOBEICHUS B OKPYKAOIIel TPUPOIHOM cpeie;

* [IOHUMATh CMBICT U HEOOXOUMOCTh COOJIIOICHUS TIPEIITUCAHHH, MPEeIaraéMbIX B MHCTPYKITUAX 110 UCITOJIb30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMHUHU

v JIp.;

* HCIIOJIB30BaTh MPUOOPETEHHBIC KIIIOYCBBIC KOMIIETCHTHOCTH NPH BBIOJHEHUU HCCICAOBATEIBCKAX TPOCKTOB 10 H3YYCHHIO CBOWMCTB, CIIOCOOOB
HOJ'IY‘-IGHI/ISI nu paCHO3HaBaHI/I$I BCIICCTB,

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIICTEHTHOCTB, HMCIIOJIb3Yys CPEICTBA YCTHOW M NMHCHBMEHHOH KOMMYHHKAIIMH TpHU paboTe C TEKCTaMH y4eOHHKA U
JOTIOJTHUTENIBHON JUTEpPaTypoid, CIPaBOYHBIMH TaOMUIAMM, TNPOSIBISATH TOTOBHOCTh K YB@KEHHIO MHOM TOYKM 3pEHUS TNPH OOCYKACHUU pe3yJIbTaToB
BBITIOJTHCHHOU PaOOTHI;

* OOBEKTUBHO OLICHUBaTh HH(POPMALMIO O BEIIECTBAX M XUMHUECKUX INIpoIlleccax, KPUTUUYECKH OTHOCUTBHCS K IICEBJOHAYYHOH WH(pOpMaIHH,
HEeZ00pPOCOBECTHOM pekiiaMe, KacarolIecst NCIOJIb30BAHUS Pa3IMYHbIX BEIICCTB.

* 0CO3HABATh 3HAYCHHUE TEOPETUYCCKHUX 3HAHUHN ISl IPAKTHUECKOH JIeITeIbHOCTH YeTIOBEKA,;

* OITUCHIBATh U3yYCHHBIC OOBEKTHI KAK CHCTEMBI, PUMEHSIS JIOTHKY CHCTEMHOTO aHAJIN3a;

° HpI/IMeHSITB 3HAHUA O 3aKOHOMepHOCT$IX HepHOI[quCKOﬁ CUCTCMbI XUMHUYCCKUX DIICMCHTOB IS O6’b$ICHeHI/ISI n Hpe,Z[BI/II[CHI/HI CBOI>'ICTB KOHerTHBIX
BEIIIECTB;



* pa3BUBaTh HH(POPMAITMOHHYIO KOMIIETEHTHOCTH IIOCPEACTBOM YIIyOJIeHUs 3HAaHUK 00 UCTOPUU CTaHOBIICHHSI XUMHUECKOW HAYKH, €€ OCHOBHBIX MOHATHIA,
MEPUOINIECKOTO 3aKOHA KaK OJTHOTO U3 BAKHEHIIINX 3aKOHOB MPHUPOJIBI, @ TAKXKE O COBPEMEHHBIX JOCTHKEHUSX HAYKU U TEXHHUKH.

¢ COCTABJIATH MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUS 110 COKpaH_[éHHBIM HOHHBIM YPAaBHCHUSM;,

* IPUBOJUTH TPUMEPHI PEAKIIHA, TTOATBEPIKIAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3M MEYKIY OCHOBHBIMH KJIaCCaMU HEOPTaHWYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YJAbTAThl BO3ICHCTBUS PA3IMYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOM peaKiinm;

* POTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3TUYHBIX (PAKTOPOB HA CMEIIEHUE XMMHUYECKOTO PABHOBECHSI.

* MPOTHO3UPOBATH XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHS;

* POTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IMPOSBIATh OKUCIUTEIHHBIC WM BOCCTAHOBHUTEIBHBIC CBOMCTBAa C YYETOM CTEICHEH OKMCIICHHUS 3JICMEHTOB,
BXOJSIIMX B €r0 COCTAB;

* BBISIBJIATH CYIICCTBOBAHHME TCHETHYECKOW B3aMMOCBSI3U MEX/Ty BEIIECTBAMH B PSIY: POCTOE BEIIECTBO — OKCHJT — THAPOKCH] — COJIb;

¢ OPraHU30BbIBATh, IPOBOAUTH YUCHUYCCKHUEC IIPOCKTHI IO UCCICIOBAHUTO CBOIICTB BCIICCTB, UMCIOIUX BaAKHOC IMPAKTHUYCCKOC 3HAUCHUC.

JIuunocmmuuie pesyromamol

1. Poccuiickas rpakJaHcKas MIEHTHYHOCTH (MAaTPUOTU3M, yBaxkeHHe K OTedecTBy, K IPOIUIOMY M HACTOSILEMY MHOrOHallMOHalIbHOro Hapona Poccum,
YYBCTBO OTBETCTBEHHOCTH M J1oJTra niepes; PoauHoil, nnentndukaius ceds B kKadyecTBe rpakaaHinHa Poccnn, cyObeKTHBHAS 3HAYUMOCTD UCTIOJIB30BAHUS PYCCKOTO
s3bIKa W S3BIKOB HapomoB Poccuu, OCO3HaHWE M OIIyIIEHHE JMYHOCTHON CONMPUYACTHOCTH Cynb0e poccuiickoro Hapoga). Oco3HaHHE 3THUYECKOM
NPUHAIIISKHOCTH, 3HAHME HWCTOPHH, $3bIKa, KYJIBTYphl CBOETO HAapoJa, CBOETO Kpas, OCHOB KYJIbTYPHOTO Hacienusi HaponoB Poccum u denmoBeuecTBa
(MIEHTUYHOCTh YE€JIOBEKA C POCCUHCKON MHOI'OHAIlMOHAJIBHOM KyJIbTYpPOM, CONPUYACTHOCTh MUCTOPUU HAPOAOB M TOCYJApCTB, HAXOJUBLIMXCS HA TEPPUTOPUN
cOoBpeMeHHOW Poccum); MHTEpHOpH3aNus T'YMaHHCTUYECKHUX, NEMOKPATHUECKHX W TPAIWIMOHHBIX IEHHOCTEW MHOTOHAIIMOHAIBHOTO POCCHICKOrO OOIIecTBa.
Oco3HaHHOE, YBOXHUTEIBHOE U JO0OpOXKEIaTeIbHOE OTHOLICHHE K UCTOPUH, KYJIbTYpe, PEJIUTHH, TPATULMIM, S3bIKaM, IEHHOCTSIM HapoJoB Poccuu M HaponoB
MUpa.

2. T'OTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHMIO W TMO3HAHHIO, TOTOBHOCTH H
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M TOCTPOSHHUIO JAbHEHINCH WHAWBUIYaTbHONW TpPacKTOPHUH 0Opa3oBaHHMsS Ha 0a3e OPUEHTHPOBKH B MHpe mpodeccuii u
HpO(beCCI/IOHaHBHBIX HpeHHOqTeHHﬁ, C y4€TOM yCTOﬁ‘IHBBIX MMO3HAaBaTCJIbHBIX UHTCPCCOB.

3. Pa3BuTOe MOpaibHOE CO3HAHWE M KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hOpMUpOBaHHE HPAaBCTBEHHBIX
YYBCTB W HPABCTBCHHOI'O IIOBCACHHA, OCO3HAHHOI'O MW OTBCTCTBCHHOI'O OTHOIICHHA K COGCTBCHHBIM MMOCTyIIKam (CHOCO6HOCTB K HpPaBCTBCHHOMY
CaMOCOBEPIIICHCTBOBAHHIO; BEPOTEPIUMOCTD, YBAKHUTEIBHOE OTHOUICHWE K PEJIMTHO3HBIM YyBCTBaM, B3IJIAJAM JIOJCH MM WX OTCYTCTBHIO; 3HAHHE OCHOBHBIX
HOpM MOpaJId, HPABCTBCHHLIX, AYXOBHLIX HJACAIOB, XPAHHMBIX B KYJIbBTYPHBIX TpaAULUAX HAPOJAOB POCCI/II/I, TOTOBHOCTL Ha HMX OCHOBC K CO3HATCIIBHOMY
CaMOOTPAaHUYCHHUIO B TIOCTYIKAX, MIOBEJICHUH, PACTOUYUTEIILHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTH MPEACTABICHUH 00 OCHOBaX CBETCKOHM 3THKH, KYJIbTYpPHI
TPAIUIIMOHHBIX PEIUTHNA, UX POJM B PA3BUTUH KYyJIbTYpPHl M HCTOpUU Poccuu M uenoBedecTBa, B CTAHOBICHHHM T'PAXKIAHCKOTO OOIIECTBA M POCCHUICKON
rOCYJapCTBEHHOCTH; TIOHUMAaHHE 3HAYCHHsS] HPABCTBEHHOCTH, BEPhl M PEIUTHUU B KH3HH YeJOBEKa, ceMbU M 00mecTBa). CHOPMHUPOBAHHOCTH OTBETCTBEHHOTO
OTHOIICHHA K YYCHUIO; YBAXKUTCIBHOI'O OTHOHICHUA K TPYAY, HAJIUYHUC OIIbITA Y4aCTUA B COOUAJIBHO 3HAYUMOM TPYAC. Oco3HaHUe 3HAYEHUS CEMbU B KU3HU
YeJI0BeKa U O0IIECTBa, MPUHATHE IEHHOCTH CEMEHHOM JKU3HU, YBOKUTEIHLHOE U 3a00TIMBOE OTHOIIICHHUE K WICHAM CBOCH CEMBH.

4. CdopMHUPOBAaHHOCTh IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKHM H OOIIECTBEHHOW MPaKTHUKH,
YUUTBIBAIOIIETO CONUAIBHOE, KYIIbTYPHOE, SI3BIKOBOE, TYXOBHOE MHOTO00pa3He COBPEMEHHOTO MHUPA.

5. Oco3HaHHOE, YBAXKHUTEIHLHOE U JOOPOKEIATEIbHOE OTHOIIICHHE K IPYrOMY YelIOBEKY, €ro MHEHUIO, MUPOBO33PEHHUIO, KYIbTYpPE, S3bIKY, Bepe, TPaXTaHCKOU
no3UIKU. ['OTOBHOCTh M CITOCOOHOCTh BECTH JUAIOT C JPYTUMH JIOABMU M JOCTHTaTh B HEM B3aWMOIIOHMMAaHUS (MACHTH(UKAIMS ceOs KaK IMOJIHOIPABHOTO



cyObeKTa O0ILeHHs, TOTOBHOCTh K KOHCTPYHMPOBAHHUIO 00pa3a mapTHEpa Mo JUajory, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a JOMYCTUMBIX CIIOCOOOB JHANOra,
TOTOBHOCTh K KOHCTPYMPOBAHHIO MPOLIECCa AUATIOra Kak KOHBEHIIMOHUPOBaHMsI HHTEPECOB, MPOLEAYP, TOTOBHOCTb U CIIOCOOHOCTD K BEJICHUIO IIEPErOBOPOB).

6. OCBOEGHHOCTh COLMAIBHBIX HOPM, MpaBHJ NOBEACHHS, pojed W (OpM COLMANBHOM JKM3HM B TPYyNIax M COOOIIECTBaX. YUYacTHE B IIKOJIbHOM
CaMOYIIPABJICHUH U OOLIECTBEHHOMN XM3HM B IpeJieslaX BO3PACTHBIX KOMIIETEHIIMH C y4ETOM PErMOHAIbHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U 3KOHOMUYECKHX
ocoOeHHocTel (PopMHUpPOBaHME TOTOBHOCTH K YYaCTHIO B TPOILIECCE YIMOPAIOUYCHHS COLMUAIBHBIX CBA3€H M OTHOLICHWH, B KOTOPHIE BKIIOYEHBI U KOTOpBIC
(GopMHpYIOT CaMM Yydallyecs; BKIOUYEHHOCTh B HENOCPEACTBEHHOE I'Pa)IaHCKOE y4acThe, TOTOBHOCTh Y4aCTBOBATH B KH3HEAEATEIBHOCTH IMOJIPOCTKOBOIO
OOIIECTBEHHOTO OOBEAMHEHHs, TPOJAYKTHBHO B3aMMOACUCTBYIOLIETO C COIMAIBHON CPEloil M COIMAIbHBIMH WHCTHTYTaMH; UACHTU(UKALUSA ce0sl B KauecTBE
CyObeKTa COLMaNbHBIX NPE0Opa30BaHUN, OCBOCHHE KOMIIETEHTHOCTEH B cdepe OpraHM3aTOPCKOM IeATENbHOCTH; HHTEPHUOPU3alis LIEHHOCTEH CO3MIaTeNbHOIO
OTHOIIEHUs K OKPYXKAlolleld INEHCTBUTEIBHOCTH, LIEHHOCTEM COLMAIBHOIO TBOPYECTBA, LICHHOCTH NPOAYKTUBHON OpraHU3allMM COBMECTHOW JEATEIIBHOCTH,
caMopealM3allid B TPYIIE M OPraHU3allUM, LIEHHOCTH <«JIpYroro» Kak paBHOIIPABHOTO HapTHepa, (GOpMHpPOBAaHHE KOMIETEHUMI aHalu3a, MPOEKTHUPOBAHUS,
OpraHu3alK JESTeIbHOCTH, pPe(pICKCMM HW3MEHEHHH, CIIOCOOOB B3aMMOBBITOJIHOTO COTPYAHHMYECTBA, CIIOCOOOB pealu3aluyd COOCTBEHHOTO JIMJEPCKOTO
MMOTEHITANA).

7. CpopMHUPOBaHHOCTH LIEHHOCTH 3J0pOBOro M 0Oe30omacHOro obpasza >KU3HU; MHTEPUOPU3ALUS MPaBWII WHAWBUIYAIBHOTO U KOJJIEKTMBHOTO 0€301acHOTO
ITOBE/ICHUS B YPE3BBIYAHBIX CUTYALMsIX, YTPOXKAOIINX KU3HU U 310POBBIO JIIOJEH, TPaBUJI TOBEACHNS HAa TPAHCIIOPTE U HA JOPOTax.

8. Pa3BUTOCTH 3CTETMUECKOIO CO3HAHUS YEPE3 OCBOEHUE XYJO’KECTBEHHOI'O HacieAus HapoioB Poccum u mMupa, TBOPUECKOW AEATEIBHOCTU CTETHUECKOIO
XxapakTepa (CHOCOOHOCTh IIOHMMATh XYAOXKECTBEHHBbIE IPOU3BENEHUS, OTPAKAIOIIME pa3HbIE STHOKYJIbTYpHBIE TpaAMLUU; CHOPMHUPOBAHHOCTH OCHOB
XYA0)KECTBEHHON KYJIbTYpbl OOYUYaIOMIMXCS KaK 4YacTH HMX OOLIeH JyXOBHOM KyJIBTYpBHI, KaK 0OCOOOTr0o crocoba MO3HAHUS JKU3HU M CPEACTBAa OpraHU3aluu
OOIIEHUS; 3CTETHMYECKOE, 3MOIMOHAIBHO-IIEHHOCTHOE BHJCHHME OKPYKAIOIIEr0 MHPA; CHOCOOHOCTh K 3MOIMOHAIBHO-IIEHHOCTHOMY OCBOECHHIO MHDA,
CaMOBBIPAYKEHUIO U OPUEHTAMH B XYJA0KECTBEHHOM U HPABCTBEHHOM IIPOCTPAHCTBE KYNbTYpPBI; YBaXKEHHE K HCTOPUU KYJIBTYpbI CBOETO OTeuecTBa, BEIPAKEHHON
B TOM YHCJI€ B IOHUMAHUU KPACOThI YEJIOBEKA; MOTPEOHOCTh B OOIIEHUH C XYJOXKECTBEHHBIMU MPOU3BEIECHUSAMH, CPOPMHUPOBAHHOCTh AKTUBHOI'O OTHOIIEHUS K
TpajuLIUAM XYyJOKECTBEHHOU KyJIbTYPbl KaK CMBICIIOBOM, 3CTETUUECKOM Y IMYHOCTHO-3HAYMMON LIEHHOCTH).

9. CdopMHPOBAHHOCTE OCHOB 3KOJIOTMYECKOM KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOIO MBILIUICHHUS, HaJU4ue OIbITa
HKOJIOTUYECKH OPUEHTHPOBAHHOMN pe(IeKCHBHOOLIEHOUYHONW M MPAKTUYECKOH NEesTEIbHOCTH B )KU3HEHHBIX CHUTYalUsAX (TOTOBHOCTH K MCCIIEIOBAHUIO MPHUPOJIBL, K
3aHATHAM CEJIbCKOXO3SIMCTBEHHBIM TPYAOM, K XYyJI0’KECTBEHHO-ICTETUYECKOMY OTPaKCHHIO IPHUPOJIBI, K 3aHATHAM TYPHU3MOM, B TOM 4YHCIE DKOTYPU3MOM, K
OCYILIECTBIEHUIO IPUPOIOOXPAHHOMN EATENBHOCTH).

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU U3YUCHUS Kypca «XUMHs» SBIseTCS (OPMUPOBAHNE YHUBEPCATBHBIX YUeOHBIX aevicTuii (VY /).

Peeynamusnvie YY1
* CAaMOCTOSITENIbHO OOHAPYKUBATh U (HOPMYIHPOBATH YUeOHYIO TPOOIIEMY, ONIPENeNATh 1ellb y4eOHO! AeATeIbHOCTH;
* BBIIBUTATh BEPCHH DPEIICHHs MpOOJeMbl, OCO3HABATh KOHEYHBIN pe3yibTaT, BBHIOMpAaTh U3 NPEIJIOKEHHBIX M HMCKAaTh CaMOCTOSITENIBHO — CpE/ICTBA
JOCTHOKEHUS 1IETIH;
* COCTaBJIATH (MHAMBHYyaIbHO WU B IPYIIE) IJIaH PEILIEHHs IPOOJIEMBI;
* paboTasi 10 MJIaHy, CBEPSITh CBOM JEHCTBUS C LIENbIO U, P HEOOXOJUMOCTH, UCIIPABIIATh OUIMOKN CAMOCTOSITENIBHO;
* B IMAJIOTE C YUYUTEIIEM COBEPLICHCTBOBATh CAMOCTOATEIBHO BHIPA0OOTAaHHBIC KPUTEPUH OLICHKH.

Tlosnasamenvuvie YYJ/I:




* QaHAJM3UPOBATh, CPABHUBATD, KJIAaCCU(DUIIUPOBATH U 0000IIATh (PAKTHI U SBJICHUS. BBIABIATH MPUUUHBI U CIEACTBHS IPOCTHIX SIBJICHUH.

¢ OCYHUICCTBJIATH CPABHCHUC, Knaccmbmcaumo, CaAMOCTOATECIIBHO BBIGI/Ipa.SI OCHOBAHUS U KPUTCPHUU IJIA YKA3AHHBIX JIOTHUYCCKUX onepaunﬁ;

* CTPOHUTB JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIICE YCTAHOBICHHE TPUIHMHHO-CIICICTBEHHBIX CBSI3EH.

* CO3JIaBaTh CXEMaTUYECKUE MOJIEIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

* COCTaBIISITh TE3HCHI, PA3JINYHBIC BUJBI TUNIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).

* mpeoOpa3oBbIBaTh MHPOPMAILIMIO M3 OJHOTO BHJA B IPYroi (TaOIUIly B TEKCT U TIp.).

* YMETh ONPEACIIATh BO3MOKHBIC HCTOYHUKHA HEOOXOIMMBIX CBEJICHHUM, IIPOU3BOANTH TTOUCK HHPOPMAIINH, aHAIN3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMOCTOSTeThHO OPTaHH30BBIBATH YUEOHOE B3AUMOCHCTBHE B TPYyIIE (ONPEAENATh O0IIUE eNH, PaCIPEISNISITh POIH, TOTOBAPUBATHCS IPYT C IPYTOM U T.1I.).

IIpenmMeTHbIMHU pe3yJIbTATAMH U3YUYCHUS PEAMETA SBISIOTCS CIEAYIOIINE YMEHHUS:

OCO3HAHHUE POJIM BELIECTB:

- OIIPEAEIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJAE U TEXHUKE;

- OOBSICHATD POJIb BELIECTB B X KPYTOBOPOTE.

PacCMOTPEHHE XUMHUYECKHUX MTPOIIECCOB:

- IPUBOJUTH TPUMEPBI XUMUYECKHUX ITPOLIECCOB B MPUPOJIE;

- HAXOJUTh YEPThI, CBUACTEIBCTBYIONUE 00 OOIINX MPU3HAKAX XMMUYECKHX MPOLIECCOB U MX PA3THUUAIX.

MCIOJIb30BaHNE XUMUUYECKUX 3HAHUM B OBITY:

— OOBSICHATH 3HAUEHHUE BEIIECTB B KU3HU U XO31CTBE YETIOBEKA.

OOBSICHATH MHUP C TOYKHU 3PEHUS XUMHUH:

— MEePEUMCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUYECKHX BEIIECTB;

— Pa3IM4aTh OCHOBHBIE XUMHYECKUE TIPOLIECCHI;

- OIPEJENSITh OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX BEIIECTB;

- IOHUMATh CMBICI XUMUYECKUX TEPMHUHOB.

OBJIaZICHHE OCHOBAMM METO/IOB IIO3HAHMS, XapAKTEPHBIX AJIs1 ECTECTBEHHBIX HayK:

- XapaKTepu30BaTh METO/Ibl XUMUYECKOH HaykH (HaOJIr0ieHNE, CPABHEHHUE, SKCIICPUMEHT, U3MEPEHHE) U UX POJIb B MO3HAHUU IPUPOIHI;

- POBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSICHITD UX PE3YJIbTATHI.

YMEHHUE OLIEHUBATh MOBECHHUE YEJIOBEKA C TOUKH 3PEHHsI XUMUYECKONH 0€30I1aCHOCTH 1O OTHOLICHHIO K YEJIOBEKY U MPUPOJIE:
- ICIOJIb30BaTh 3HAHUS XUMHHU IIPU COOJIIOICHUH TIPABUJI UCIIOJIB30BAHUS OBITOBBIX XUMUYECKUX MTPENapaToB;
— pa3nuyarh onacHble U 0e30IMacHbIe BEIIeCTBa.



COJEPKAHUE NU3YYAEMOI'O KYPCA
8 KJIACC

Tema 1. BBenenue B Xumnio

XUMHUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsAITHE 0 XUMUYECKOM 3JIEMEHTE U (hOpMax €ro CyIIeCTBOBAHUS: CBOOOIHBIX aTOMaX, MPOCTHIX M CIOXKHBIX BEIIECTBA

[IpeBpamienus BeniecTB. OTINYHE XUMUUECKUX PEAKIINKA OT (U3UUYECKUX SIBJICHUHN. POJIb XUMUHU B )KU3HH YETIOBEKA.

KpaTkue cBeneHus U3 MCTOPUM BO3HHUKHOBEHHs U pa3BuTHs xumuu. [lepuon anmxumuu. Ilonarue o ¢punocodckom kamue. Xumus B XVI B. Pazpurue
xuMuH Ha Pycu. Ponib oTedecTBEHHBIX YUEHBIX B CTAHOBJICHHMH XUMHYECKOW HaykH - paboTel M. B. JlomoHocoBa, A. M. bytneposa, /I. 1. Menneneena.

XuMUYecKasi CUMBOJMKA. 3HAKW XUMHUYECKUX JJIEMEHTOB U TPOUCXOXKJEHHWE HMX Ha3BaHUU. Xumudeckue (opmynbl. MHAEKCH W KOI(DPUIMCHTEHI.
OTHOcuTeNbHBIE aTOMHAS M MOJIEKYJIsipHast Macchl. PacueT MaccoBoil 10/ XMMHUYECKOTO 3JIeMeHTa 1o ¢GopMyJie BEIIeCcTBa.

[Mepuoandeckast cuctema Xxummuueckux siaemMeHToB JI. Y. MeHaeneeBa, ee CTpykTypa: Maible ¥ OOJBIIME MEPUOIbI, TPYMIbl U MOATPYNIEI (TJIaBHAS U
nobounas). [lepuonnueckas cuctema Kak ClpaBOYHOE MOCOOUE IS MOJIyUYEHHUs CBEACHUM O XUMUYECKUX dJIEMEHTaX.

PacuétHble 3agaun. 1. HaxoxxneHne OTHOCHUTEIBLHON MOJICKYISIPHOM MacChl BEIIECTBA MO €ro XUuMU4eckou ¢opmyne. 2. Brruncienne MaccoBOM T0JH
XMMHUYECKOT0 3JIEMEHTA B BEIIECTBE MO ero hopmyiie.

IIpakTnueckas padora Ne 1

[IpaBuna TeXHUKK OE30MACHOCTH MPpU padboTe B XUMUYECKOM kKabunere. JlabopaTopHoe 00opyaoBaHue U 0OpaIlieHUE C HAM.

IIpakTnueckas padora Ne 2

Hab6nronenue 3a ropsieii cBe4oil.

Tema 2. ATOMBI XMMHYECKHX 3J1eMEHTOB

ATOMBI Kak (bopMa CYHICCTBOBAHUA XUMHUYCCKUX SJICMCHTOB. OcHOBHEIE CBCACHUA O CTPOCHUHU aTOMOB. I[OKa?)aTeJIBCTBa CJIO)KHOCTHU CTPOCHHA aTOMOB.
Omertel Pe3epdopaa. [lnanerapras Moaenb CTpOSHUS aToMa.

CocTaB aTOMHBIX JI€p: IPOTOHBI U HEUTPOHBI. OTHOCHUTEIbHASL ATOMHAsl Macca. B3auMOCBA3b MOHATHI «IIPOTOH», «HEUTPOH», «OTHOCUTENIbHASI AaTOMHAs
Macca».

N3menenue uncna IMPOTOHOB B AJpC aTOMaA - O6pa3OBaHI/I€ HOBBIX XUMHWYCCKHUX DJICMCHTOB.

W3meHeHue 4yuciia HEHTPOHOB B sijpe aToma - oOpa3oBaHue H30TONOB. COBpEMEHHOE ONpeiesieHne MOHITHS «XUMHUYECKHH 37eMeHT». M30Tombl Kak
Pa3HOBHUAHOCTHU ATOMOB OAHOI'O XUMHUYCCKOI'O 3JICMCHTA.

OnekTpoHbl. CTpOEHHE AJIEKTPOHHBIX O00JIOYEK aTOMOB XHMMHUYECKHX 31eMeHTOB Nel-20 mepmommueckor cucrembl J[. U. MenpaeneeBa. IlonsTtue o
3aBEPILICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (3HEPTE€TUYECKOM YPOBHE).

[Tepnonnueckas cuctemMa XuMH4ecKux 3yeMeHToB Jl. M. MeHneneeBa u CTpoeHHE aTOMOB: (DH3UYECKUN CMBICI MOPSIKOBOIO HOMEpPA JIEMEHTa, HOMEpa
TPYIIIbI, HOMEpa NepHo/ia.



W3meneHne yncia 3JIeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHUYECKOTO 3JIEMEHTa - 00pa30BaHUE IOJIOKUTEIBHBIX M OTPHIATEIBHBIX
noHoB. MoHbI, 00pa30BaHHbIE ATOMaMH METANIOB U HEMETaJUIOB. [[puurHbI M3MEHEHUS METAIIIMYECKUX U HEMETaJUIMYECKUX CBOMCTB B EPUOAAX U rpyInax.

OO0pazoBanue OuHApHBIX coeanHeHuid. [lorsTre 00 noHHOH CcBsi3u. CxeMbl 00pa30BaHUS HOHHOM CBSI3U.

B3aumopeiicTBie aTOMOB XMMHUYECKUX 3JE€MEHTOB-HEMETAUIOB MEXIy co00il - 00pa3oBaHME JABYXaTOMHBIX MOJIEKYJ MPOCThIX BemlecTB. KoBaneHTHas
HEIOJISIPHAsE XUMHUYECKasi CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBL.

B3aumoneiicTBe  aTOMOB ~ XMMHMYECKHX  JJIEMEHTOB-HEMETANIOB  MEXIy co0oif - oOpa3oBaHue OMHApHBIX COCAUHEHUH  HEMETAJUIOB.
DJIEKTPOOTPULIATENBHOCTD. [IOHATHE O KOBAJICHTHOM MOJIIPHOW CBSI3H.

B3aumMoneiicTBie aTOMOB XMMHYECKHX 3JIEMEHTOB-METAIJIOB MEXAYy co0oi - 00pa3oBaHME METATMYECKUX KpucTayioB. IloHsTHe O MeTayumMuecKon
CBSA3U.

JdemoncTpauuu. Mozenu aToMOB XMMUYECKHUX JIEMEHTOB. [leproanueckas cucrema xumMmuaeckux 3iueMeHToB J[. . Menaeneesa.

Tema 3. IlpocTbie BemecTBa

[TonoxeHne MeTalIOB M HEMETAJVIOB B MEPUOIMYECKON crcTeMe XUMuyeckux 3nemMeHToB J[. M. MenneneeBa. Baxknelme npocTbie BENIECTBA - METAILIBL:
Kele30, ATFOMUHHM, KaabIuil, MarHui, HaTpwii, kanuil. O0mue Gpu3ndeckre CBONCTBA METAILIOB.

Baxueilmue mpocThlie BellecTBa - HEMETaUIbl, 00pa3oBaHHbIE aTOMaMU KHCIIOpOJAa, BOAOPOJA, a30Ta, cepbl, ¢pocdopa, yriepoga. CiocoOHOCTH aTOMOB
XUMHYECKUX DJIEMEHTOB K OOpa30BaHHWIO HECKOJBKUX TPOCTHIX BEIIECTB - aJUIOTPOMNUSA. AJUIOTPONHBIE MOAMQHUKAIMU Kuciopona, dochopa u onosa.
Meramueckue 1 HEeMETANINYECKUE CBOWCTBA MPOCTHIX BeleCcTB. OTHOCUTEIBHOCTD JEJIEHUS IIPOCTHIX BELIECTB HA METAJUIBI M1 HEMETAILIBI.

[Mocrostnnass ABoranpo. KoimuectBo BemiectBa. Monb. MossipHas macca. MosnsipHblii 00beM ra3000pa3HbIX BeriecTB. KpaTHble eIMHUIBI KOJINYECTBA
BEIIECTBAa — MUJUIMMOJIb U KHUJIOMOJIb, MUJUTUMOJISIPHAS U KHJIOMOJISIpHASI MacChl BEIIECTBA, MUJUIUMOJIIPHBIA U KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCTIONB30BaHUEM MOHSITHI «KOJIMYECTBO BEIECTBAY», «MOJISIPHAS MACCa», «MOJISIPHBIN 00bEM ra30B», «IIOCTOSTHHAS ABOTAIPO».

PacyerHble 3a1auu. 1. BeranciieHne MOJSpHOW MacChl BEMIECTB MO XUMHYECKUM (opmynam. 2. PacyeTsl ¢ MCTHOIB30BaHUEM TMOHSITHH «KOJIMYECTBO
BEIIECTBA», «MOJISIPHASI MACCa», «MOJISIPHBII 00beM T'a30B», «IIOCTOSTHHASE ABOTaPO».

JemoncTpanun. Hekotopble MeTaibl 1 HEMETaIIbl KOJMYEeCTBOM BellecTBa 1 Mosb. MoJienb MOISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoeauHeHUS XUMHYECKUX DJIEMEHTOB

Crenenp oxucienus. OmnpeneneHUe CTENEHU OKUCIECHUS 3JEMEHTOB MO XMMHUYecKod ¢opmyne coeauneHus. CoctaBieHue (opMyn OWHAPHBIX
COCIMHEHMH, OO crioco0 MX Ha3biBaHUs. buHapHBIC COeAMHEHUS: OKCHIBI, XJIOpUIbl, cyiabdunbl u aAp. Cocrabienue ux Gopmyi. [IpeacraBurenn OKCUIOB:
BOJa, yFJIeKI/ICJIBII\/'I ra3 U HEraluiCHas U3BECThb. HpeI[CTaBI/ITe.HI/I JIeTy‘-II/IX BO,Z[OpOI[HBIX COGHHHGHHﬁI XJIOpOBOI[OpO,Z[ U aMMHUakK.

OcHoBaHUsI, UX COCTAaB ¥ Ha3BaHUs. PacTBOPUMOCTH OCHOBaHM B Boje. Ta0muiia pacTBOPUMOCTH THIPOKCHIOB U coJiel B Bojie. [IpencraBuTenu menouei:
FI/II[pOKCI/II[BI HanI/ISI, KaJusa U KaJdblUs. HOHSITI/IC 0 KAQUYCCTBCHHBIX peaKI_II/ISIX. I/IHI[I/IKaTOpBI. I/I3MCH€HI/IG OKpaCKI/I I/IH,Z[I/IKaTOpOB B H.IGJIO‘-IHOﬁ cpe;[e.

Kucnotel, ux cocraB u HazBanus. Knaccudukamus kucior. [IpeacraBurenu KUCIOT: cepHasi, COsIHAs M a30THasA. VMI3MeHeHHne OKpacKu WHIMKATOPOB B
KHUCJIOTHOM cpeJie.

Conu Kak MpOM3BOIHBIE KUCIOT U OcHOBaHUM. VX cocTaB u Ha3zBaHus. PacTtBopuMocTh cosneit B Boje. [IpeacraBurenu coseit: XJIopua HaTpus, KapOoHAT H
docdar kanbus.

AMopbHBIE 1 KPUCTATUIMYECKHUE BEIIECTRA.



MexxMonexkynspHble B3aUMOACHCTBUA. THUIBl KPUCTAIUIMYECKUX PEIICTOK: MOHHAs, aTOMHAas, MOJICKYJIApHas M MeTa/uinueckas. 3aBUCUMOCTh CBOWCTB
BEIIIECTB OT TUIIOB KPUCTATUTMYECKUX PEIIECTOK.

BemectBa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TOCTOSIHCTBA COCTaBa JIJIsl BELIECTB MOJICKYJISIPHOTO CTPOCHHUS.

YucTeie BemecTBa U cMecH. [IpuMepsl KHIKUX, TBEPABIX M ra3000pa3HbIXx cMmeceil. CBOWMCTBa YHCTBIX BENMIECTB W cMmecei. WX coctaB. MaccoBas u
00beMHAas 10U KOMIIOHEHTA CMECH. PacueTsl, CBSI3aHHBIE C MCIIOIb30BAaHUEM ITOHSATHUS TOJIS.

Pacuérnble 3agaun. 1. Pacuer MaccoBoli U 0OBEMHOM 10JI€H KOMIIOHEHTOB CMECH BEIIeCTB. 2. BhIunciaeHne MaccoBOM J0U BEUIECTBA B pacTBOPE 1O
M3BECTHOM Macce PacTBOPEHHOI'O BEIIECTBA M Macce pacTBOpUTENs. 3. BelumciieHne Macchl pacTBOPSIEMOTO BEIIECTBA M PACTBOPUTENS, HEOOXOAMMBIX ISt
MPUTOTOBJIEHHUS ONPEIETIEHHOW MacChl pacTBOpa C U3BECTHOM MACCOBOM J0JIe paCTBOPEHHOTO BEIIIECTBA.

Jemoncrpanun. OOpasipl OKCHIOB, KUCIIOT, OCHOBAHHM U coyield. Mo/IenTn KpUCTANTHYECKUX PEIIeTOK XJIOpuaa HaTpus, aiMasa, okcuaa yraepoaa (IV).
CriocoObl pa3fieneHust cMecel, TUCTHILISIINAS BOJIBI.

JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00pa3IiaMy BEIIECTB pa3HbIX KiIaccoB. 2. Pa3aenenue cmecei.

IpakTuyeckass padora Ne 3.AHann3 MOYBHI U BOJIBI.

IIpakTnueckas padora Ne 4.IlpurorosieHue pacTBopa caxapa C 3alaHHON MacCOBOM J10JIel paCTBOPEHHOI'O BEILECTBA.

Tema 5. M3meHeHusi, NPOUCXOAsIIIME C BelIeCTBAMH

[lonsiTHe sBIIEHMI KaK M3MEHEHUH, NPOUCXOMAIINX C BEIIECTBAMU. SIBIICHHUsI, CBSI3aHHBIE C U3MEHEHHEM KPHUCTAJUIMYECKOIO CTPOCHHMS BEIIECTBA MPH
MOCTOSIHHOM €ro cocTaBe, (pu3mdeckue siBieHUsA. DU3NYECKUE SBICHHUS B XUMHUU: AUCTUJUIALNS, KPUCTAIU3AIMs, BBIMTAPUBAHUE M BO3TOHKA BEIICCTB,
HEeHTpU(yrupoBaHUE.

SIBneHwus, CBsI3aHHBIC C U3MEHEHHEM COCTaBa BEIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku U yCIOBUS MPOTEKaHUs XUMHUYECKUX peakmuid. [TonsTie o6
9K30- U SHAOTEPMHUUYECKHUX peaklusX. Peaknuu ropeHust Kak 4aCTHBIN Cy4dai SK30TEPMHUUECKUX PEAKIIHil, IPOTEKAIOIINX C BBICICHUEM CBETA.

3aKOH COXpaHEeHHsI MAaCChl BEIIECTB. XUMHUECKHUE YpaBHECHUS. 3HAUCHUE HHIEKCOB U K03 purrieHToB. CocTaBleHUE YPaBHEHUIH XUMUYECKUX PEAKITHIA.

Pacyersl mo xumMudeckuM ypaBHEHUsIM. PelieHue 3a1ad Ha HaXOXKJ€HUE KOJIMYECTBA BEIIECTBA, MACChl UM 00beMa MPOAYKTa PEakUUU MO KOJIUYECTBY
BEIIECTBa, Macce UIU 00BEMY HCXOTHOTO BElIecTBa. PacyeTsl ¢ MCIIONB30BaHNEM MOHSITHSI «IOJIs», KOT/Ia HCXOIHOE BEIIECTBO JAHO B BHJIE PACTBOpA C 3aJaHHON
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA UIIA COJICPKUT ONMPEAECIECHHYIO TOTI0 MPUMECEH.

Peakuuu paznoxenus. [lonsatue o ckopoctn xumudeckux peakuuil. Karanuzatopsl. @epMeEHTHI.

Peakuuu coennnenus. Katanutuueckue u HekatanuTuueckue peakiuu. O6paTuMblie 1 HEOOpaTUMbIE peaKLUu.

Peakuuu 3amenieHus. NEKTPOXUMUUECKUI sl HAMIPSKEHUN METAJIOB, €ro MCIOIb30BaHUE ISl IPOTHO3UPOBAHUSI BOZMOXHOCTH MPOTEKAHUS PeaKIUil
MEXy METAJZIaMU ¥ PACTBOPAMHU KUCJIOT. Peakiiuu BEITECHEHUS OJTHUX METAJNIOB U3 paCTBOPOB MX COJIEW IPYTMMH METAJIIaMHU.

Peakuuu oomeHna. Peakuun HeWTpanu3anuu. Y cJI0OBUS NIPOTEKaHUs peakluii OOMeHa B pacTBOPAax J10 KOHIIA.

Tunbsl XUMUYECKUX peakiuil (M0 MPU3HAKY «YHCIO M COCTAaB HMCXOJHBIX BEIIECTB M MPOAYKTOB pEaKIUM») HA MPUMEpPE CBOMCTB BOJbI. Peakius
pa3IoKEHUs - AIEKTPOJIN3 BOJABL. Peakuuum COenMHEHUs - B3aUMOJICHCTBUE BOJABI C OKCHJIAMH METAIJIOB UM HemeTayioB. IloHsATue «ruapokcuibl». Peakuuu
3aMEeILIEHUS - B3aHMMOJCICTBHE BOJBI C IIEJIOYHBIMU U IIEJIOYHO3EMENbHBIMU MeTaulaMu. Peaknuyn oOMeHa (Ha mpuMepe TUAposin3a cylb(una alioMUHUS U
KapOm/Ia KaubIus).

Pacuérnblie 3agaun. 1. BeiuncineHrne no XMMHYECKUM YPABHEHUSM MAacChl WM KOJMYECTBA BEIIECTBA MO M3BECTHOM Macce WM KOJWYECTBY BEIECTBA
OJTHOTO W3 BCTYMAIOUIMX B PEAKIMIO BEIIECTB WJIM MPOAYKTOB peakiuu. 2. BbramcieHne Macchl (KOJUYECTBAa BEIIECTBA, 00beMa) MPOAYKTa PEaKLUH, €CIU
M3BECTHA Macca HMCXOJTHOTO BEIIECTBA, COJEPKAIIETO OMPEACICHHYIO JOJII0 mpuMmecei. 3. BrruncieHne macchl (KOJWYECTBA BEIECTBA, 00BbEeMa) MPOIYKTa
peaxkiuu, eciiu U3BECTHA Macca pacTBOpa U MaccoBasi 10J1s1 paCTBOPEHHOTO BEILIECTBA.



JemoncTpanuu. [Ipumeps! ¢usnyeckux sBIeHUN; a) IUlaBieHue napaduHa; 6) aud@y3us OYMHMCTHIX BEIIECTB C TOPALICH JAMIIOYKH HaKaJlWBaHHS.
[TpuMepsl XUMHUUYECKHX SBIICHUIA: a) TOPEHHWE MarHus; 0) B3aMMOJICHCTBHE COJISTHOW KHUCJIOTHI C MPaMOPOM HJIM MeJioM; B) mosrydenue ruapokcuaa meau (II); r)
pacTBOpPEHHE MOJIyUEHHOIO THAPOKCUAA B KUCIIOTaX; 1) B3aumojeincTeue okcuaa Meau (II) ¢ cepHoll KUCIIOTON Npu HarpeBaHWM; €) pa3jiokKeHHe IepMaHraHaTa
KaJIMsl; %K) B3aMMOJIEHCTBHE Pa30aBIEHHBIX KUCIIOT ¢ METAJIJIAMH.

JladopaTopuble onbIThl. 3. CpaBHEHHE CKOPOCTH MCTAPEHHS BOJBI M CIIMPTA MO MCUYC3HOBEHHUIO UX Karelb Ha (GUIbTpoBaIbHOU Oymare. 4. OKuciaeHue
MCIU B IINIaMCHHU CHHUPTOBKU WU TOPCIIKH. 5. HOMYTHeHI/Ie HU3BECTKOBOU BOAbI OT BBIABIXaCMOI'0 YTJICKHUCIIOI'O Ta3sa. 6. HOJ’IY‘-I@HI/IG YIJICKUCIIOro rasa
B3aUMO/JICVCTBUEM COJIbl U KUCTIOTHI. 7. 3amenieHue Meau B pactBope xsopuaa meau (1) sxkenezom.

IIpakTnueckas padora Ne S.IIpu3Haky XUMUYECKUX PEAKIIHUI.

Tema 6. Teopusi 3JIEKTPOITUTHYECKOH TMCCONUANNH W CBOHCTBA KJIACCOB HEOPraHMYECKUX COeIMHEeH Uil

[TonsiTe 00 ANEKTPOIUTUYECKOW IUCCOLMUALMU. DJIEKTPOJIUTHl U HEIJICKTPOIUTHI. MexaHH3M [IHUCCOLMALMM AJIEKTPOJIIUTOB C PAa3IMYHBIM THUIIOM
XUMUAYECKOH CBsI3U. CTeneHb 3JIEKTPOTUTUYECKON aucconnanyy. CuiibHbIe U cladble SIEKTPOIHTHI.

OcCHOBHbBIE TOJOXEHUS TEOPUU DIIEKTPOIUTHYECKON nucconuanuu. VoHHbIE ypaBHEHUs peakiuil. YCIOBUS NPOTEKaHUS peakuud OOMEeHa MEXAY
ANEKTPOJINTAMU 10 KOHIIA B CBETE MOHHBIX IIPEICTABICHUM.

Knaccudukanms HOHOB U UX CBOMCTBA.

Kucnorsl, ux kmaccudukanus. Juccouuanust KUCIOT U WX CBONCTBA B CBETE€ TEOPHH SJICKTPOIUTHUECKOW TUCCOIMALMU. MOJIEKYIspHbIE ¥ MOHHBIE
YpaBHEHUS peakiuil KUCIoT. B3aumMomeicTBue KUCIOT ¢ METaUIaMHU. DJIEKTPOXUMUUYECKUN Psii HApsHKEHUM MeTauioB. B3anmoaeicTBre KUCIOT ¢ OKCHUIaMU
MeTayuIoB. B3anmopelcTBue KUCIOT ¢ OCHOBAaHUSMHM - peakiusl HeWTpaau3anuu. B3aumoseiicTBue KUCIOT ¢ cosaMu. Mcmonb30Banue TabaUIbl pacCTBOPUMOCTH
JUISl XapaKTEPUCTUKN XUMHUECKUX CBOMCTB KHCIIOT.

OcHoBaHus, UX Ki1accupukanus. Jlucconuanys OCHOBAaHMH M HMX CBOICTBa B CBETE TEOPHM DJIEKTPOJIMTHYECKOW auccouuanuu. B3aumoneiictBue
OCHOBaHUM C KHCJIOTaMM, KUCIOTHBIMH OKCHUIAaMH U coiisiMu. Mcronb3oBanue TabIUIbl paCTBOPUMOCTH JJISl XapaKTEPUCTUKH XMMHYECKUX CBOWCTB OCHOBAaHUHU.
Pasnoxenue HEPaCTBOPHUMBIX OCHOBAaHUM npu HarpeBaHuM.
Comm, ux knaccuduKaysa U JUCCOIMAINS PA3TUIHBIX TUIIOB coJiel. CBOMCTBA COJICH B CBETE TEOPHH JICKTPOIMTHIECKON nucconranun. B3anmoaeiicteue conei
C METaJlJIaMH, yCJIOBUS MPOTEKaHMs 3THX peakuuil. B3aumozelicTBue coseit ¢ KUCIIOTaMU, OCHOBaHUSIMH U coisiMU. Vcnonb3oBaHue TaOIMIIbI pACTBOPUMOCTH ISt
XapaKTEePUCTUKN XUMUYECKUX CBOMCTB COJICH.

O6o00611eHne cBeieHnit 00 OKCHIax, UX KiIaccu(UKaui U XMMUYECKUX CBOIMCTBAX.

['eneTndeckue psiibl METAIOB M HEMETAUIOB. ['eHeTnYecKkas CBsI3b MEKy KJIacCaMy HEOPTraHUYECKHUX BEILECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKUU. OKUCINTEND U BOCCTAHOBUTEID, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakuun nOHHOrO OOMEHa M OKHMCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. CocCTaBleHHE YpPaBHEHUN OKHUCIMTENbHO-BOCCTAHOBUTEIBHBIX DPEaKIIMiA
METOOM 3JICKTPOHHOTO OayaHca.

CaolicTBa IPOCTHIX BEIIECTB - METANIOB M HEMETAJUIOB, KUCJIOT U COJIeH B CBETE MPECTABICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX MTPOLIECCaX.

JdeMoHncTpanuu. lVcnelTaHue BEIECTB M WX PacTBOPOB HA JJICKTPONPOBOAHOCTH. 3aBUCHUMOCTH DJIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT
KOHLIEHTpaluu. B3anMopelicTBre HUHKa C CEpO, CONIAHOM KUCIOTOM, XaopuaoM meau (II). 'openne marnus.

JlaboparopHble onbIThl. 8. Peaknuu, xapakTepHble UIsl paCTBOPOB KHUCIOT (COJISHOM WM cepHOM). 9. Peakuuu, xapakTepHble UIsl paCTBOPOB IIEJIOYEH
(ruppoxcunoB Hatpus win kKamus). 10. ITomyueHnue u cBolicTBa HEPACTBOPUMOI'O OCHOBaHUs, HanpuMmep ruapokcuna meau (II). 11. Peakuuu, xapakrepHsle ais
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pacTBOpoB coneit (Hampumep, s xjopuna meau (II)). 12. Peakuuu, xapakTepHble JUisi OCHOBHBIX OKCHJIOB (Hampumep, AJig okcuja Kanpuus). 13. Peakuuw,
XapaKTepHbIE JI1 KUCIOTHBIX OKCUIOB (HapUMep, JUIsl YIJIEKUCIIOro ra3a).
[MpakTuueckas padora Ne 6. CoiicTBa KUCIOT, OCHOBAHUM, OKCUJIOB U COJIEH.
IIpakTunyeckas padbora Ne 7. Pemenue skcriepuMeHTaIbHbBIX 3a/1a4.

Temamuueckoe nianuposanue

Ne | HammeHOoBaHMe TeMBbI Bcero N3 Hux
n/n 4acoB
IIpakTnyeckune padoThl KonTpoa YPOKH
bHbIE
padoThI
1. | Tema 1.BBenenue 6 Nel,Ne2. TTpuémsbl obpareHus ¢ 1abopaTopHbBIM 000PYIOBAaHUEM U 4
HaOII0/IEHUE 32 TOPSIIEH CBEUOiA.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHX DJIEMEHTOB

3. | Tema 3. 5 5
IIpocTsle BemecTa

4. | Tema 4. 16 Ne3. AHaian3 TOYBEI U BOJIEI. K.p. Ne2 13
CoennHEHNs XMMUYECKHX 3JIEMEHTOB Ned. ITpuroroBneHue pacTBopa caxapa ¢ 3aJaHHOW MacCOBOU J0JEi

pacTBOPEHHOTO BELIECTBA.

S. | TemaS. 12 | NoS. Tlpu3HaKku XUMHUYECKHUX PEaKLIU. K.p. Ne3 10
N3MeHenus, npoucxoasume ¢
BEII[CCTBAMH.

6. | Tema 6. 22 Ne6.CBoOMCTBa KHUCIOT, OCHOBAHUM, OKCUIOB U COJIEH. HTorosasn 19
PactBopenue. PactBoprel. CBoiicTBa Ne7. Pemienne skcnepuMeHTaIbHBIX 33]1a4. K.p. Ne4
PacTBOPOB 3JIEKTPOIHUTOB.

7 | pe3eps 2 2
Hroro: 70 6 4 60
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KaﬂEHaapHO — memamu4ecKoe nilaHupoesarue

Ne Ha3Banue TeMbl ypoka Koxa-Bo JaTa npoBeaeHus
n/n 4acoB IJIAHUpYyeMast pakTHUecKkas
1 Bpoausiii nnctpykrax no Th npu padore B kabunere xumuu. [Ipeamer xumun. BemecTsa. 14 03.09.2022
2 IIpespamienus BemecTs. Poinb XMMHUM B )KM3HU YEJIOBEKaA. 14 07.09.2022
3 IIpakTuyeckasi padora Nel. «[Ipuémsl obpareHus ¢ 1adopaTOpHBIM 000PYIOBAHUEM» I
HNucrpykrax Th 10.09.2022
4 [Tepuonnueckas cucrema xumMmudeckux 3iaeMeHToB J[.M. MenaeneeBa. 3HaKu XUMHYECKUX 1a
3JIEMEHTOB. 14.09.2022
S Xumunyeckue Gpopmyinsl. OTHOCHUTENbHASI aTOMHAsI U MOJIEKYJISIpHAsl Macca. 14 17.09.2022
6 IIpakTnyeckas padora Ne2. «Habmonenue 3a ropsuieii ceeuoii» MHcrpykraxk Th 14 21.09.2022
7 OcHoBHBIE cBeieHUs1 0 cTpoeHun aTomoB. CoctaB aToMOB. M30TOMBI. 14 24.09.2022
8 CTtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB. 14 28.09.2022
9 Wounbl. MoHHAs xumMuyecKas CBSI3b. 14 01.10.2022
10 | KoBaneHTHas CBA3b. 14 05.10.2022
11 | Merajuinueckass XUMUYECKAsl CBA3b. 14 08.10.2022
12 O06001IeHrEe U CUCTEMAaTH3alMs 3HAHUI [0 TEME: «ATOMBI XUMHUYECKHX DJIEMEHTOB» 1a 12.10.2022
13 | KonuTpoabHasi padora Nel 1o Teme: «Amomvl Xumuueckux 31eMeHmoe» 1 15.10.2022
14 | [IpocTele BeuecTBa-MeTaIbL. 14 19.10.2022
15 | IlpocTeie BemecTBa -HEMETAIUIbL. AJITIOTPONIUSL. 1g 22.10.2022
16 | KonmnuectBo Bemectsa. Monb. MonsipHast macca. 14 26.10.2022
17 | Monsipablit 00BEM razos. 14 09.11.2022
18 | Pemenue 3amay mo Temam: «Monsipusiii 06vem 2a308, KOIULECMB0 8eUleCmea. 14 12.11.2022
19 | CreneHb OKHUCIICHHUS. 14 16.11.2022
20 | Baxneifmue kiraccbl OMHApHBIX cOeTUHEHUM. OKCHIBI. 1q 19.11.2022
21 | OcHoBaHusl. 14 23.11.2022
22 | Kucnorsl. 1g 26.11.2022
23 | Comn. 14 30.11.2022
24 | CocraBnenue Gopmyi comeil. 1q 03.12.2022
25 | O6o0ueHne U cucTeMaTu3anus 3HaHui 1o Teme «BakHeimue kiaccsl OMHapHBIX lua
COCTUHEHUN» 07.12.2022
26 | AMmopdHble U KpUCTaJUIMYECKUE BemecTBa. Kpucrtainnueckue pemeTk. 1 10.12.2022
27 | UucTtble BEMIECTBA U CMECH. 14 14.12.2022
28 | [IpakTuyeckasi pabora Ne3. «AHanu3 nouBsl U BoAsl» UHcTpykTaxk Th 14 17.12.2022
29 | MaccoBas 10J11 KOMIIOHEHTOB B CMECH. 14 21.12.2022
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30 | PemeHue 3a1a4 Ha HAXOXKIECHUE MAaCCOBOM J10JIM KOMIIOHEHTOB CMECH. 14 24.12.2022
31 | PemeHue 3a1a4 Ha HAXOXKICHUE MAaCCOBOM 10JIM KOMIIOHEHTOB pacTBOpa. 14 11.01.2023

32 | [IpakTuyeckasi padora Ne4. «[IpuroToBiieHre pacTBOpa caxapa C 3aJaHHON MacCOBOU lua
noJeil pactBopeHHoro Bemectsa» MHerpykrax Th 14.01.2023
33 O06001IeHre 1 cucreMaTu3anus 3HaHui 1o TeMe: «CoeTuHEHNSI XUMHUYECKAX DJIEMEHTOB. 1a 18.01.2023
34 | KourpoabHasi padora Ne2. o reme: «CoeouHeHUs XUMUUECKUx 91eMeHmoe». 14 21.01.2023
35 | ®usndeckue sBICHUS B XUMUH. 14 25.01.2023
36 | Xumuueckue sIBIeHUS. XUMUUYECKUE PEAKIINH. lu 28.01.2023
37 | 3aKkoH coXpaHEHHUs MACChl BENIECTBA. XMMHUUYECKUE YPABHEHHUSI. 14 01.02.2023
38 | Pacuérel mo XuMHYECKUM YpaBHEHHUSIM. 1q 04.02.2023
39 | PemieHue pacyeTHbIX 3a/1a4 110 YPAaBHEHUIO PEAKIIMH. 1y 08.02.2023
40 | PemeHne pacueTHbIX 3a]]a4 HA BBIYMCIEHUE MACChl MPOJYKTA PEAKIIMH. 14 11.02.2023
41 | Tunbl XUMHUYECKUX PEAKIUH. 14 15.02.2023
42 | Tunbel XUMHYECKUX PEAKIMI Ha PUMEpPE CBOMCTB BOJBL. 14 18.02.2023
43 | Cxopocth xuMuyeckux peakuuid. Karanuszatopsl. 14 22.02.2023

44 | IlpakTu4yeckasi padora NeS. la
« [Ipn3naku xumnueckux peakuuii» Maerpykrax Th 25.02.2023

45 | O6o0meHne U cucTeMaTU3alus 3HAaHUN TI0 TeMe «HM3MeHenus, npoucxooaujue ¢ lu
Beulecmaeamu. 01.03.2023
46 | KonrpoabHas padora Ne3. o Teme «/3menenus, npoucxoosuue ¢ 8eujecmeamuy. 1y 04.03.2023

47 | PactBopenue kak ¢pu3NKO — XuMuueckuii npouecc. Tumnsl pactBopoB. [IoBTOpHBII 1a
nHcTpykrax no T.b. 11.03.2023

48 DnekTponuTrdeckas aucconuanus (3/1) 1a
15.03.2023
49 | OcuHosuble nogoxenust Teopun /. (TO/) 1u 18.03.2023

50 | MonHbIe ypaBHEHUS peakInil 1a
22.03.2023

51 | YcnoBus npoTeKaHUsl XUMUYECKUX PEAKLIUN MEXIY PACTBOPAMM JIEKTPOJIMTOB 10 KOHIA 1a
05.04.2023
52 | Kucnotsl, ux knaccudukanus. 1a 08.04.2023
53 | CpoiicTBa KUCIIOT. 14 12.04.2023
54 OcHoBaHUs, UX KJIacCU(DUKaIUS. 1a 15.04.2023
55 | CBoiicTBa OCHOBaHMH. 1u 19.04.2023
56 Oxkcuipl, X KnaccuUKaIys U CBOMCTBA. 1a 22.04.2023
57 | Conn, UX CBOMCTBA. 1q 26.04.2023
58 | I'eneTnueckas cBA3b MEX]y KJIaCCAMU HEOPTAaHUYECKUX COETMHEHU. 14 29.04.2023
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59 | lIpakTuyeckasi padora Ne6. «CBoiicTBa KUCIOT OCHOBAHUM, OKCHUJIOB U COJICH». la

HNucrpykrax Th 03.05.2023
60 | O0Cobuenue u cucTemMaTH3aus 3HaHu# No Teme: «PacTBopeHne u pacTBOpPbI». 14 06.05.2023
61 | OxucnIuTenbHO-BOCCTAHOBUTENBHBIE peakuuu (OBP). 14 10.05.2023
62 | CocraBnenue 3nekTpoHHoro 6ananca B OBP. 14 13.05.2023
63 | CBoiicTBa MPOCTHIX U CIOXKHBIX BemecTB B cBeTe TOJ] u OBP 14 17.05.2023
64 | IlpakTuueckas padora Ne7. PemeHue skcnepuMeHTaIbHBIX 33724 110 Teme: «OBP» I

HNucrpykrax Th 20.05.2023
65 O06o00menre u cucTeMaTu3alys 3Hanui mo teme «PactBopenue. PactBoprl. CBolicTBa 1q

pacTBOPOB 3JIEKTPOIUTOB, HOHHBIE YpaBHEHUsI, OBP». 24.05.2023
66 | Utorosasi koHTposIbHasA padota Ned 3a kypc xumuu 8§ Kiacca 14 27.05.2023
67 | AHanu3 UTOrOBOM KOHTPOJIBHOU PabOTHI. 14 31.05.2023
68 | IlopTpeTHas rajgepes BEIMKUX XUMUKOB i
69 | OGoOmeHne U MOBTOPEHHE H3YYCHHOTO0 MaTepraa 14
70 | O60011eHNE U TOBTOPEHNE N3YYSCHHOTO MaTepraa 1u
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