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PaGouast mporpamma o xumuu 1 8-9 kiacca pa3zpaboTaHa B COOTBETCTBUU C
HOPMATHUBHBIMHU JIOKYMEHTAMH:

OenepanbHblii 3ak0H OT 29 mekabps 2012 roma Ne 273 — @3 «O6 obOpazoBaHuu B

Poccuiickoit denepanmny;

[Tpuka3 MunucrepctBa oopazoBanus u Hayku Poccuiickoit @enepanyu ot 17.12.2010 T.

Ne 1897 «O6 yrBepxaeHnn (penepaabHOro rocy1apcTBEHHOT0 00pa30BaTEIIBHOTO

CTaHJapTa OCHOBHOTO 0011ero oopazoBanus» ( B pex ot 31.12.2015)

YMK:

Paboune mporpammbl. Xumus (ITpenmetnas nuaus yuebuukoB [.E.Pynsutuca,
O.I".Penpamana aus 8-9 knaccos), /H.H. I'apa, M.: «IIpocBeruenune», 2018 r

Xumus 8 kiace: - yueOHUK Jutst o01eoOpa3oBatenbubix opranusaiuii / I'.E. Pynsutuc,
O.I'. denbaman M.: Tlpocsenienue, 2018 roa

Xumust 9 ki1acc: - yaeOHHK Juis 001eo0pazoBaTenbHbix opranusamuii / I'.E. Pymasutuc,
O.I'. denbaman M.: Ilpocsenienue, 2018 roa

Pabouass mporpamma MoOXKeT OBITh pealn30BaHa C MPUMCHEHHEM  DJIGKTPOHHOTO
00y4YeHHUs U AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHA.

Pabouas mporpammMa paccunTaHa Ha 2 4aca B HEZIeNo B 8 U B 9 kiacce

1. IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOIr0 MpeaMeTa
JInuyHOCTHBIE pe3yJIbTaThl

1) poccuiickas TpaKaaHCKas HICHTHYHOCTh: MATPUOTH3M, yBaKeHHE K OTEUECTBY, MPOILIOMY
Y HACTOSIIIEMY MHOTOHAIIMOHAJIBLHOIO Hapoja Poccun; oco3HaHne CBOEH 3THUYECKON
MIPUHAJIC)KHOCTH, 3HAHHUE UCTOPUH, SA3BbIKA, KYJIBTYPBI CBOETO HApO/1a, CBOETO Kpasi, OCHOB
KYyJIbTYPHOT'O Hacjeaus HapoJoB Poccuu 1 uenoBevyecTBa; yCBOCHUE I'YMaHUCTUYECKHX,
JEMOKPATUYECKUX U TPATUIIMOHHBIX [IEHHOCTE MHOTOHAIIMOHAIBHOTO POCCHIICKOTO OOIIIECTBA;
YyBCTBO OTBETCTBEHHOCTH U J1oira nepen PoanHoii;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh K CAaMOPAa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHBALIUU K OOY4YEHHUIO U I03HAHHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHHUIO AabHENIEH HHAMBUyalbHON TPAEKTOPHH 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B
Mupe npodeccuii U NpodecCHOHaATbHBIX MPEANOYTEHUN C YUETOM YCTONUMBBIX MTO3HABATEIbHBIX
MHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOILIECHUS K TPYAY, Pa3BUTHS
OIIBITA Y4aCTHs B COLIMAIBHO 3HAYUMOM TPYIE;

3) 1eI0CcTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0I1IeCTBEHHOHN NMPaKTHKH, YYUTHIBAIOIIETO COLUAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE
MHOT000pa3ue COBPEMEHHOI'0 MUPA;

4) oco3HaHHOE, YBaXHUTEIbHOE U T0OPOKENaTeIbHOE OTHOIIEHHUE K IPYTOMY YEJIOBEKY, €T0
MHEHUIO, MUPOBO33PEHHIO, KYJIbTYpPE, SI3BIKY, BEpE, IPaXTaHCKON MO3UIUH, K HICTOPUH,
KYJIbTYpPE, PETUTHH, TPATULUAM, sI3bIKaM, LIEHHOCTSIM HapoJ10B Poccun n Hapo10B Mupa;
TOTOBHOCTb U CLIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJABMH U JOCTUTATh B HEM
B3alMOIIOHMMAHHS;

5) ocBOEHUE COIMATIBLHBIX HOPM, ITPABUJI MIOBEACHUS, POJIeH U (OPM COLMATBHOM KU3HU B
rpymnmax u cooOuiecTBax, BKIOYask B3POCIIbIE U COLUAIBHBIE COOOIIECTBA; YIaCTHE B IIKOJILHOM
CaMOYITIpaBJICHUH U OOIIECTBEHHOM KU3HH B MpeesiaX BO3PACTHBIX KOMIIETCHIUH C y4ETOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX 1 SKOHOMUYECKUX OCOOCHHOCTEH;



6) MOpaJIbHOE CO3HAHHUE U KOMIIETEHTHOCTh B PEIICHUH MOPAIbHBIX MPOOIeM Ha OCHOBE
JUYHOCTHOTO BEIOOPA, (hOPMUPOBAHKE HPABCTBECHHBIX YyBCTB U HPABCTBEHHOT'O MTOBE/ICHHSI,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

7) KOMMYHHMKATHBHAsi KOMIIETCHTHOCTb B OOILEHUU M COTPYIHHYECTBE CO CBEPCTHUKAMH,
JETHbMH CTapILero U MIIAJIIIET0 BO3pacTa, B3POCIBIMU B Mpoliecce 00pa3oBaTEIbHOM,
00LIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUJIOB
JESITEIIbHOCTH;

8) OCO3HAHHUEC LICHHOCTU 3A0POBOI0 U 0e30macHOro 06pa3a KN3HU, YCBOCHHUC ITPABUJI
WHIUBUAYAJIBHOT'O U KOJIJICKTUBHOI'O 0e30I1acHOr0 IIOBCACHUA B qpe3BLI‘IaI7IHBIX CUTyaluAiXx,
YIrpoKaromux KU3HU U 310POBbIO J'II-OI[Cﬁ, IIpaBUJI IIOBCACHUA HA TPAHCIIOPTE U HA JOpOrax;

9) chopMHUPOBaHHBIC OCHOBBI OCHOB 3KOJIOTHYECKON KYJIBTYPbhI, COOTBETCTBYIOILCH
COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIUIEHUS, OMBIT 3KOJIOTUYECKA OPUEHTUPOBAHHON
pedaeKCUBHO-OLIEHOYHON U PAKTUYECKOM 1E€ATEIbHOCTH B )KU3HEHHBIX CUTYALUSIX;

10) OCO3HAaHHEC 3HAYCHHUA CCMbBH B )KM3HH YCJIOBCKA U O6IJ_[CCTBa, IMPHUHATHC ICHHOCTH ceMerHoMu
JKU3HH, YBAXKUTCIIBHOC U 3a00T/IMBOE OTHOIIIEHHE K YJICHAM CBOEH CCMBbH,

1 1) Pa3BUTOC 3CTECTUYCCKOC CO3HAHUC UCPE3 OCBOCHUC XYJ0KCCTBCHHOI'O HACICAUA HAPOAOB
Poccun u Mupa, TBOpquKOﬁ ACATCIIbBHOCTU 3CTCTUUYCCKOI'O XapaKTepa.

JIn4HOCTHBIE YHUBEPCAJIbHBIE YUeOHbIe el cTBUS

VY BhIIyCKHUKA OyAyT cC(OPMUPOBAHBI:

ILleHHOCTHAS1 M MOPAJILHO-ITHYECKAS OPHEHTALMS

* YyBCTBO F'OPAOCTH 32 OT€UECTBEHHBIX YUEHBIX-XUMHKOB;

* YBa)KE€HHE K UCTOPUM XWUMHH, KYIbTYPHBIM U MCTOPHYECKUM MaMSITHHUKAM, HAYYHBIM
OTKPBITUSM B 00JIaCTH XUMUH;

* yBaKeHHE K HaponaMm Poccuu n Mupa, MeXITHUYECKask TOJIEPAHTHOCTh, TOTOBHOCTh K
PaBHOIPABHOMY COTPYJHHUYECTBY, OCO3HAHHE POJIM YYEHBIX MHpa B CTAHOBJIEHUH U Pa3BUTHU
XUMUYECKON HAyKH,

* yBa)KEHHE K JIMYHOCTH U €€ JIOCTOMHCTBY, J0OpOXKelaTelbHOE OTHOIIEHHE K
OKPY’KaIOIIMM, HETEPITUMOCTH K JIFOOBIM BUIaM HACHJIHS U TOTOBHOCTB TIPOTUBOCTOSITH UM;

* m000Bb K MpUpOJE, MPHU3HAHHWE LEHHOCTH 370pOBbs, CBOETO U JIPYTHX JIOJEH,
OCO3HaHHE HEOOXOJUMOCTH €r0 COXPaHEHUS,

Camoonpenesnenue

* IOTPEeOHOCTh B CAMOBBIPAKEHUH M CAMOpEeaIN3allui, COLUAIIbHOM MPU3HAHUN;

* MO3UTHUBHASL MOPAJIbHAs CAMOOIIEHKA U MOPAJbHbIE YYBCTBA — YYBCTBO TOPJOCTH IMPH
CJIEZIOBAaHUH MOPATBHBIM HOpMaM, IepeKUBaHUE CTHIIA M BUHBI TP UX HAPYIICHHUU.

* TOTOBHOCTh M CIIOCOOHOCTh K YYaCTHIO B IIKOJHHOM CaMOYMPABJICHHUU B Ipeaesax
BO3PACTHBIX KOMITETCHITHH (IIKOJBHBIX M BHEIIKOIBHBIX MEPOTIPHSITHAX TI0 MPEIMETY;

* TOTOBHOCTbh M CIIOCOOHOCTb K BBITIOJHEHHIO HOPM U TpeOOBaHUM OXpaHbl TpyAa B
KaOWHETEe XUMUHU

Cmbic1000pasoBanne

* TOTOBHOCTH M CIIOCOOHOCTH K BBIITOJHEHHIO MOPAJIBHBIX HOPM B OTHOIICHUH B3POCIBIX
¥ CBEPCTHUKOB Ha YPOKax XMMHH U BO BHEYUEOHBIX BHIAX JESITEIbHOCTH;

* IOTPeOHOCTh B YYacTUM B OOLIECTBEHHOW JKU3HU OJIMIKAHIIEro COIMAIbHOTO
OKpY’KeHHsI, 00IIECTBEHHO MOJIE3HOM 1eATEIbHOCTH;

* YMEHHE CTPOUTH KU3HEHHbBIE TUIAHbI C YUETOM KOHKPETHBIX YCJIOBHIA;

* TI03HABATEJIbHBIA UHTEPEC K U3YUYCHHIO XUMHHU
Buvinyckuux nonyuum 603mMoxicHOCmb 015 POPMUPOBAHUL:

* 20MOBHOCIU K 8bIOOPY NPOPUTLHO20 0OPA30BAHUS.
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® 6blpa.?fC€HHOIZ yll€6H0'n03Héleam€JleOIZ momusayuu u uHmepeca K uU3)4eHuro Xumuu,
® 2O0moeHoCcmu K CGM006pa306aHuIO no npeaMemy,

MertanpeamMeTHble pe3yJibTaThI
1) yMeH#e cCaMOCTOSATENILHO ONPEACIATh LI CBOEro 00y4YeHus, CTABUTh U (OPMYIHUPOBATH IS
ceOs1 HOBBIE 33/1auu B yueOe 1 M03HABATEIbHOM eI TebHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOCH M03HABATEIHHON JESITEIbHOCTH;

2) yMEHHE CaMOCTOSITEIILHO TIAHUPOBAThH MyTH JOCTHKCHHUS 1LIEJICH, B TOM YHUCIIe
aJIbTEPHATHBHBIC, 0CO3HAHHO BbIOMpATh Hanbosiee F3(h(PeKTUBHBIC CITOCOOBI pelIeHUsT YICOHBIX U
MO3HABATENBHBIX 33]1a4;

3) yMeHHEe COOTHOCHTh CBOHU JICHCTBHS C INITAHUPYEMBIMU PE3YJIbTaTaAMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH JESITEIBHOCTH B IIPOLIECCE TOCTUKEHUS PE3yJIbTaTa, ONPEENIATh CIIOCOObI
JIeICTBUI B paMKax MPeUI0KEHHbBIX YCIOBUHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JAEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIECHCS CUTYaLUEH;

4) ymMeHMe OLIEHUBAaTh MPAaBUILHOCTD BHINOJIHEHUS yueOHOM 3a/1a4u, COOCTBEHHbIE BO3MOXHOCTHU
€€ pelleHus;

5) BlIaJicHuEe OCHOBaMHU CAMOKOHTPOJISI, CAMOOLICHKH, IIPUHSITUSL PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEILHOM IEITEIILHOCTH;

6) yMEHHUE ONPeAeIsATh OHATHS, CO3/1aBaTh 0000IIECHUS, YCTAaHABIMBATH aHAJIOTHH,
KJIACCHU(UITUPOBATH, CAMOCTOSATEIIHFHO BEIOMPATh OCHOBAHMSI M KPUTEPHUU TS KIIACCHU(UKAIINH,
YCTaHABIIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHE,
YMO3aKII04YeHne (HHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUHN) U JIeNaTh BHIBOJIBI;

7) YMCHHE CO31aBaTh, IPUMCHATH U HpeO6p330BHBaTB 3HAaKHN U CUMBOJIbI, MOACIN U CXCMbI IJId
PCIICHUA y‘-I€6HI)IX 1 IMMO3HAaBAaTCJIbHBIX 3a/a4,

8) CMBICIIOBOE UTEHHUE;

9) YMCHHE OPTraHU30BbIBATH yqe6H0e COTPYAHUYICCTBO U COBMCCTHYIO ACATCIIBHOCTL C YHUTCIICM
" CBCPCTHHUKAMHU, pa6OTaTL HWHIAWBUAYAJIBHO U B I'PYIIIC: HAXOAUTH 06mee peUICHUC 1
pa3pceuiaTtb KOH(bHHKTLI Ha OCHOBE COTJIACOBaHUS MO3UIUN U yd€Ta UHTEPCCOB; (1)0pMyJ'H/Ip0BaTB,
APTYMCHTUPOBATh U OTCTaNBATh CBOC MHCHHEC,

10) ymeHHe 0CO3HaHHO UCMOIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3aauei
KOMMYHHUKAITUH JIJIs] BBIPAKEHUSI CBOMX YYBCTB, MBICIIEH M MOTpeOHOCTEH; TUIaHUPOBAHUS U
PETyIsLUN CBOEH AEATENbHOCTH; BIAICHHE YCTHOW U MUCbMEHHON PEYbl0, MOHOJIOTHYECKOU
KOHTEKCTHOU peyblo;

11) Pa3BUTBHIC KOMIICTCHTHOCTU B 00JIaCTH UCITOIb30BAHUS I/IH(I)OpMaI_II/IOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOT Uit (;[anee - UKT KOMHCTCHI_II/II/I); MOTHBAIIUA K OBJIAACHUIO
KyJ'IBTypOI\/II AKTUBHOI'O ITOJIB30BaHUA CIIOBAPAMU U APYTHUMHU ITOUCKOBBIMH CUCTEMAaMU,;

12) 5KOJIOTHYECKOE MBIIUICHHE, YMCHUE IPUMEHSTh €r0 B TI03HABATEIILHOM,
KOMMYHHKATHBHOH, COLIMAIBHOM MPAKTHUKE U MPO(ecCHOHAIBHON OpUEHTAINH.

PeryasiTuBHble yHHBepcAJIbHbIE YUeOHbIE 1eiiCTBUS

BbIlTyCKHHMK Hay4duTCA:

* [IeJIeT0JIaraHuIo, BKIIIOYasi MOCTAHOBKY HOBBIX IIeJieH, peoOpa3oBaHue MpPaKTHUECKOM
3a/1a4 B NMO3HABATEJIbHYIO;



* CAMOCTOSITEIIbHO AHAJIM3UPOBATh YCJIOBUS JOCTHXKCHHUS LIEIM HAa OCHOBE Yy4éra
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JIEHICTBHUS B HOBOM Yy4€OHOM MaTepuae;

* INIAHUPOBATh IIyTH JTOCTHUKCHUS LENIEH;

* [JIJAHUPOBATh XUMUYECKUH DKCIIEPUMEHT, UCCIIEI0OBAHUE;

COCTaBJIATh AJITOPUTM PELICHUS] XUMUYECKHUX 33Ja4, MBICIEHHOTO SKCIIEPUMEHTA;

* CAMOCTOSITEIIbHO KOHTPOJIMPOBAaTH CBOE BPEMS WM YIPABIATH UM IIPU BBIIOJIHEHUU
KOHTPOJIbHBIX, JJAOOPATOPHBIX, IPAKTUYECKUX pabOT, IPOEKTOB U UCCIEJOBAHUM 110 XUMHH;

* 3JICKBaTHO CAMOCTOSITEJIBHO OLICHWBAThb IIPABUJIBHOCTH BBIIIOJIHEHUS JEHCTBUS H
BHOCUTb HEOOXOIMBIE;

* IIPOTHO3UPOBATH CBOKMCTBA BEILECTB, PE3YybTaThl XUMHYECKOI'0 KCIIEPUMEHTA;

Buinyckuux nonyuum 603mMo4CHOCMb HAYYUMbCA:

* NOCMPOEHUIO IHCUZHEHHBIX NAAHO8 60 6PEMEHHOU NepCneKmuee;

* OCyuecmenAmy NO3HABAMENbHYIO0 PehIeKcUulo 8 OMHOUleHUU Oeucmeull no peueHuo
VUeOHbIX U NO3HABAMENbHBIX 3A0aY,

* A0eKBAMHO OYEHUBAMb CEOU BO3MOICHOCMU OOCMUNCEHUS Yelu  pa3lIudHblX cghepax
CamocmosamenbHol 0essmeIbHOCMU Npu 0C80EHUU npeomema,

* OCHOBAM CAMOPESYNAYUU IMOYUOHATLHBIX COCMOAHULL,

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIe 1efiCTBUSA

BhInycKHUK Hay4HUTCS:

* YUUTHIBATh pa3Hble MHEHHUS U CTPEMUTHCS K KOOPIWHAIMU Pa3IMYHBIX IO3UIMHA B
COTpPYIHHYECTRBE;

* bopMynupoBaTh  COOCTBEHHOC MHEHHME M  IO3UIMIO, apryMEHTHPOBAaTh W
KOOPJMHUPOBATh €€ C MO3WIUAMH TAPTHEPOB B COTPYAHUYECTBE IMPH BBIPAOOTKE OOIIEro
pELIeHUs] B COBMECTHOM /IS TEIBHOCTH;

* QpTYMECHTHPOBATh CBOIO TOYKY 3PCHHsSI, CIOPUTh M OTCTaMBaTh CBOKO IO3UIIAI0 HE
BpaXX1eOHBIM ISl ONIIIOHEHTOB 00Pa3oM;

* 3371aBaTh BOMPOCHI, HEOOXOMUMBIC Il OpraHU3allMd COOCTBEHHOW IEATCIBHOCTU H
COTpYIHHYECTBA C TAPTHEPOM;

* OCYIICCTBIIATh B3aUMHBI KOHTPOJIb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYFO
B3aUMOIIOMOIIIb;

* QJICKBaTHO WCIIOJB30BaTh pEYEBbIC CPEACTBA JJIi  MHTEPIPETAIllMd PE3YJIbTaTOB
XUMHYECKOTO IKCTIEPUMEHTA

* OPraHM30BbIBATH W IUIAHUPOBATh Y4YeOHOE COTPYIHHYECTBO C YUYUTEIEM H
CBEPCTHUKAMHM, ONPEACIATh HEIM U (DYHKIUH YYaCTHUKOB, CIIOCOOBI B3aMMOJICUCTBHUS TPH
BBIMTOJIHEHHH ITPOSKTOB M0 XMMUH;

* OCYILIECTBIISATH KOHTPOJIb, KOPPEKIHIO, OLEHKY IEHCTBUI MapTHEPA, YMETh YOCXKIaTh;

* pabotath B Tpymme — YyCTaHABIMBAThH paboune OTHOIIEHUs, 3AHPeKTUBHO
COTPYIHHYATH M CIIOCOOCTBOBATH MPOAYKTHBHOW KOOTIEPALIUH;

BoinycKHUK NOIYYUM 8603MONCHOCb HAYYUMbCAL:

* YUUmul8ams U KOOPOUHUPOBAMb OMAUUHbIE OM COOCMEEHHOU NO3UYUU OpY2UX at00el 8
compyOoHuyecmee;

* YUUmMbI8amsb pasHvle MHeHUs U UHMepechl U 000CHOBbI8AMb COOCMEEHHYIO NO3UYUIO,

* HOHUMAMb OMHOCUMETbHOCMb MHEHUL U NOOX0008 K PeueHuto npooiem XUMU4ecKoll
HayKu,

* 6 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008AMENbHO U NOIHO
nepeoasamv Napmuépy HeoOX0OUMYH UHGOPMayuio KaKk opueHmup OJisk NOCMPOoeHUst 0elicmeus,

* C1€008aMb MOPAILHO-IMUUECKUM U NCUXOIOSULECKUM NPUHYUNAM 0OWeHUs]

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
BbIlTyCKHHMK Hay4duTCA:



* OCHOBaM peallu3aliy MPOSKTHO-UCCIIEA0BATEIbCKOU NeTEILHOCTH;

* IPOBOJIUTH HAOIIOJICHHE, H3MEPEHHE U SKCIIEPUMEHT I0JI PYKOBOACTBOM YUHUTEIIS;

* OCYIIECTBIIATh PACIIUPEHHBIA MOUCK XUMHYECKOH WHQPOpMAIMU C HUCIOJIb30BAHUEM
pecypcoB 6ubmorek u UHTepHeTa;

* CO371aBaTh M MPEOOPA30BBIBATH MOJICITH U CXEMBI JIJISl PeIICHUS XUMUYECKUX 3a/1a4;

* 1aBaTh ONPENICIICHUE XUMHUUCCKUM TTOHSITHSIM;

* YCTAHABIIMBATh TMPUYMHHO-CICJCTBEHHBIC CBSI3M MEXKIY CTPOCHHEM MOJCKYII,
KPUCTAUTHIECKUX PEIIETOK, CBOWCTBAMH U TIPUMEHEHUEM BEIICCTB;

* 0000111aTh TOHSATHUS — OCYIIECTBISATH JIOTUYECKYIO OTEPAaIlHI0 Mepexoja OT BUIOBBIX
NPU3HAKOB K POJOBOMY IOHSTHIO, OT TIOHSATHS C MEHBIIUM OOBEMOM K MOHATHUIO C OOJBIIMM
00BEMOM;

* OCYILECTBIJIATh CPABHECHHUE, CEPUAIMIO M KIACCU(PHUKAIMIO, CAMOCTOSTEIBHO BBIOMpas
OCHOBaHUS U KPUTEPUU JIJIS YKA3aHHBIX JIOTUYECKUX OTEPaIInii;

* CTPOHTDH JIOTUYECKOEC PACCYXKICHUE, JIeNaTh BBIBOJBI, YMO3AKJIIOUCHHS HA OCHOBE
XUMHUYECKOTO IKCIIEPHUMEHTA

* OOBSICHITH SIBJICHUS, TPOIECCHI, CBSI3M U OTHOIICHWS, BBUIIBIISIEMBIE B  XOJC
WCCJIC/IOBAHHS,

* BJIJICTh OCHOBAMHU CMBICJIOBOTO YTCHHUSI TEKCTOB C XUMHUYECKUM COJCPIKAHUEM;

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* CAMOCMOSIMENLHO  NPOBOOUMb  UCCIE008AHUE HA OCHOBC NPUMEHEHUS Memo008
HaOII00eHUs U XUMUYECKO20 dIKCNepUMeHma,

* OP2AHU306bIBAMb UCCIEO08AHUE C YENbI0 NPOBEPKU CUNOMES;

* delamv YMO3AKIOUEHUsI U 8b1600bl HA OCHOBE APSYMEHMAYUU.

IIpeamMeTHbIE Pe3yabTaThI
1) popmupoBaHue MepBOHAYANBHBIX CHCTEMATH3UPOBAHHBIX MPECTABICHUN O BEIIECTBAX, UX
MPEBPAICHHSIX U TIPAKTHYSCKOM MPUMEHEHHH; OBJIa/ICHUE IOHITUHHBIM aIapaToM 1
CUMBOJINYECKUM SI3BIKOM XUMUU;

2) oco3HaHHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUUECKUX MPEBPAILECHNN HEOPTaHNYECKUX U OPraHUUYECKUX BEILECTB KaK
OCHOBBI MHOTHX SIBJIGHUH KHBOW M HEXKMBOM MPHUPOJIBL; YIITYOJIeHHE MPECTaBICHUN O
MaTepuaibHOM €AMHCTBE MUPA;

3) oBnazieHNe OCHOBAMU XUMHUYECKON TPAMOTHOCTH: CIIOCOOHOCTBIO AaHATTM3UPOBAThH U
00BEKTUBHO OLICHMUBATH )KU3HCHHLBIC CUTYyalluH, CBA3aHHBIC C XI/IMI/ICI\/’I, HaBBIKAMH 0€30I1aCHOTO
06paHIeHI/I$I C B€IECTBaMHU, UCITIOJIb3yEMBIMU B HOBC@JIHeBHOﬁ KN3HU, YMCHHUECM aHAJIIN3UPOBATH
Y TUTAHUPOBATH YKOJIOTMYECKU O€30MacHOE MOBEACHHE B LIESX COXPAaHEHUS 30POBbs U
OKpYKarloIleu cpeibl;

4) yMeHHe yCTaHaBIUBATh CBS3H MEXKIY pealbHO HAOII0IaeMbIMA XUMHUYECKUMHU SIBICHUSMU U
MPOIIECCaMHU, TPOUCXOIAIINMH B MUKPOMUPE, OOBSICHATH MPUIMHBI MHOT000pa3us BEIIECTB,
3aBUCHUMOCTh UX CBOWMCTB OT COCTaBa U CTPOEHUSI, a TAK)KE 3aBUCUMOCTb IPUMEHEHHS BEILIECTB
OT UX CBOICTB;

5) OIIBIT UCITOJIB30BAHHA PA3JIMYHBIX METOJ0B N3YUCHUS BCUICCTB: Ha6J'IIO)ICHI/I$[ 3a UXxX
MPEBPAICHUSIMY TIPU MPOBEICHNUN HECIOKHBIX XUMHUYECKHUX IKCIIEPUMEHTOB C UCMOJIb30BaHUEM
1abopaTOPHOTO 000PYIOBAHUS K TIPUOOPOB;

6) mpencTaBlIeHUE O 3HAYEHUU XUMUYECKON HAyKU B PEIIEHUH COBPEMEHHBIX 3KOJIOTMUECKUX
npo0iieM, B TOM YHCIi€ B IPEJOTBPAIICHUH TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod;

BeInyckHUK Hayuumca:



®  OMNWCHIBATH CBOWCTBA TBEP/BIX, )KUAKHX, TA3000pa3HbIX BEIIECTB, BbIICIIS
UX CYILIECTBEHHBIC TPU3HAKY;

®  XapakTepu3oBaTh BEIIECTBA 10 COCTaBy, CTPOCHHIO U CBOWCTBaM,
yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3UM MEX]y JaHHBIMH XapaKTepUCTHKAMHU
BEIIECTBA,

®  DPACKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX MOHSATHI: aTOM, MOJIEKYJa,
XUMHYECKHH 3JEMEHT, MPOCTOE BEIIECTBO, CJIOXXHOE BEIIECTBO, BaJICHTHOCTH,
UCIIOJIB3YS 3HAKOBYIO CHCTEMY XHMUU;

e  u300pakaThb COCTaB MPOCTEHUIIMX BELIECTB C MOMOIIBIO XUMHYECKUX
(GOopMyIT U CYIIHOCTh XMMUYECKHX PEAKIUil ¢ TOMOIIBI0 XUMHUYECKUX YPAaBHEHHIA;

®  BBIYHUCIATH OTHOCUTENIbHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEILIECTB,
a TaK)kKe MacCOBYIO JIOJIF0 XUMHUYECKOI0 JIEMEHTA B COSMHEHUSIX;

®  CpaBHHUBATh [0 COCTABY OKCHIbI, OCHOBAHHSI, KUCIIOTHI, COJIH;

e  KJaccu(UIUPOBATh OKCHIBI M1 OCHOBAHHUS 110 CBOWCTBAM, KHUCIOTHI M COJIH
— TI0 COCTaBY;

®  ONWCHIBaTh COCTaB, CBOWCTBA W 3HAa4YCHHE (B MPHUPOJEC M MPAKTUUECKOM
JeSITETbHOCTH YeJIOBEKAa) MPOCTHIX BEIIECTB — KUCIOPO/Ia H BOJIOPO/IA;

e  J1aBaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKHX OJJIEMEHTOB U
BaXHEHIIINX COCAMHEHUN €CTECTBEHHBIX CEMEINCTB IIEJI0YHBIX METAJUIOB U TaJIOTCHOB;

®  TIOJB30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKOH MOCYA0H;

®  TPOBOIUTH HECIOXKHBIE XHMHUYECKHE OIBITHI W HaOMIOJEHUS 3a
U3MEHEHHEM CBOICTB BEIECTB B TPOILECCE WX MPEBPALICHHUN; COOMIOAATH MpaBHIa
TEXHHUKHU 0€3011aCHOCTH MPU MPOBEICHUHN HAOIIOACHUI U OIBITOB;

®  pa3NMYaTh  OKCIEPUMEHTAIBHO KHUCIOTBI W  IIEJIOYH, MOJIB3YsCh
WHIUKATOpaMHU; OCO3HAaTh HEOOXOIMMOCTh COOJIO/IeHusT Mep Oe30MacHOCTH TIpHU
0OpalIeHNn! C KUCIOTaMH U I1eJI0YaMHu.

BEIYCKHUK nomyyum 03MOHCHOCIb HAYYUMbCA:
® 2PAMOMHO 0OPAUAMBCAL C BeUieCMBAMU 8 NOBCEOHEBHOU IHCUSHU,
® 0co3HaBamb He0OX0OUMOCMb COONIOOEHUs NPABUNl IKOJI02UYEeCKU 06e30nacH020
nogeodeHUst @ OKpyHcaroujell NPUPoOHoU cpeoe;
® NOHUMAMb CMBLCT U He0OXO00UMOCMb COONI00EHUsI NPEONUCAHULL, NPeONdcAeMblX 8
UHCMPYKYUSX NO UCHOTb308AHUIO IEKAPCME, CPEOCm8 ObIMOBOU XUMUU U OD.;
® LCNONIBL308AMb NPUOOPEmeHHble KI04egble KOMNEeMeHMHOCMU NpU 6bINOJIHEeHUU
UCCIe008amMenbCKUX  NPOeKmo8 No  UYYEeHUI0  C8OUCmS, Cnocobo8 NonyYeHus u
PACNO3HABAHUS 8eUjeCE;
® Pa38UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3YSI CPeOCmEa YCHHO20
U NUCbMEHHO020 00WeHUs, NPOABIAMb 20MOBHOCIb K VEANCEHUIO UHOU MOYKU 3PeHUs npu
00CydHcOeHUU pe3yTbMamos blNOJHEHHOU pabomul;
® 00BEKMUBHO OYeHUBAMb UHGOpMAYUIo 0 Bewecmseax U XUMUYeCKux npoyeccax,
KpUmu4ecku OMmHOCUMbCA K NCEBOOHAYYHOU UHGOpMayul, He0oOpoCcosecmHoU pexiame,
Kacaroweucs UCNoab308aAHUsL PA3TUYHBIX 8ELeCmE.
Ilepuoanyeckuii 3aK0H U NEPHOAMYECKAsA CHCTEeMa XUMH4YeCKUX dj1eMeHToB JI.U.
MenpaeneeBa. CTpoeHue BelecTBa.
BeIlTyCKHUK Hayuumcs.

e  KJaccu(UIUPOBATh XUMHUECKHE OHIIEMEHTbI Ha METaJlUIbl, HEMETaJlIbl,
AJIEMEHTBI, OKCHUIbl M TUAPOKCHIBI KOTOPHIX aM(pOTEpHBI, U WHEPTHBIC SJIEMEHTHI
(ra3bl) IUIsl OCO3HAHMS BAXKHOCTH YIOPSA0OYEHHOCTH HAYYHBIX 3HAHUIA;

e DPACKpwIBaTh CMbICI Nlepruoanyeckoro 3akoHa J[.11. Menneneesa;

e  ONUCBHIBAaTh M XapaKTepus3oBaTh TaOIMUHYIO (OpMY NEPUOANYECKON
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB;



®  XapaKTepu30BaTh COCTAaB AaTOMHBIX SIEp U PACIpENCICHUE YHucia
3JIEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM aTOMOB XHMHYECKHUX 3JEMEHTOB MallbIX
MEPUOJIOB MEPUOIUYECKON CUCTEMBI, a TAKXKE KA U KaJblUs;

®  pa3NMyYaTh BUJBI XMMUYECKOHN CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO,
KOBAJICHTHYIO HEMIOJISIPHYIO U METAJUIMYECKYIO;

e m3o0paxaThb  JJIEKTPOHHBIE  (QOPMYIBI  BEHIECTB, OOpPa30BaHHBIX
XUMUYECKUMHU CBSI3SIMU PA3HOTO BUJIA;

e  BBUBISITh 3aBHUCHMMOCTh  CBOMCTB  BeElIECTBA OT CTPOEHUS  €ro
KPUCTAJUTMYECKON pereTKu (MOHHOM, aTOMHOM, MOJIEKYJISIPHON, METAJNIMYECKON );

®  XapaKTepHU30BaTh XMUMHUYECKHE JJIEMEHTHl U UX COCAUHEHUS Ha OCHOBE
MOJIOKEHUSI JJIEMEHTOB B TMEPUOJUYECKON CHUCTEME U OCOOCHHOCTEW CTPOEHHUS HUX
aTOMOB;

. ONMCBIBATH OCHOBHBIE MpPEANnocbUikh OTKpeiTHS [[.M. MenaeneeBbm
MEePUOIUYECKOr0 3aKOHA W TEPUOJUYECKOW CHUCTEMbl XHUMHUYECKHUX DJIIEMEHTOB W
MHOT000Pa3HYI0 HAYUYHYIO ACSITEIbHOCTD YUEHOTO;

®  XapaKTepu30BaTh Hay4YHOE u MHPOBO33PEHUYECKOE 3HAYCHHE
MEPUOIUYECKOr0 3aKOHA U MEPUOJAMYECKON CUCTEMBbl XMMHUYECKHX 3jeMeHToB JI.W.
Menneneena;

®  0CO3HABaTh HAyYHbIC OTKPBITUS KaK PE3yNAbTaT AJIUTEIbHBIX HAOTIOACHUIA,
ONBITOB, HAYYHOU MOJIEMHUKHU, TPEOJOJICHUS TPYITHOCTEN U COMHEHUH.

BrInycKkHUK noyyum 603mM0#CHOCHb HAYYUMbCA:

®  0CO3HaBaTh 3HAYEHHUE TEOPETUYECKUX 3HAHUM [ NPAKTUYECKON
JIeATEeIbHOCTH YEJIOBEKA;

®  ONHUCHIBAaTh M3YYCHHBIE OOBEKTHI KaK CHUCTEMBbI, TMPUMEHSS JIOTHKY
CHCTEMHOTO aHaJIN3a;

®  [PUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKONW CHUCTEMBI
XUMHYECKHX DJJIEMEHTOB ISl OOBSICHEHUS W TPEIBUACHHUS CBOWCTB KOHKPETHBIX
BEIIECTB;

e  pa3BuBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIITyOIeHUS
3HaHMM 00 WCTOpPUM CTAHOBIICHUS XHMHUYECKONH HAyKH, €€ OCHOBHBIX MOHSTHH,
MEePUOIUYECKOT0 3aKOHA KaK OJIHOTO M3 BAXKHEUIIUX 3aKOHOB MPHUPOJBI, a TAKXKE O
COBPEMEHHBIX JOCTHKCHUSIX HAYKU U TEXHUKH.

MHoroo0pa3ne XUMHYECKHX PeaKIHii.

Breinycknuk Hayuumcs:

e  OOBACHATH CyTh XUMHUYECKUX MPOIECCOB;

e  Ha3bIBATh IPU3HAKU U YCJIOBUS NPOTEKAHNUS XUMUUECKHUX PEAKIIU;

®  YCTaHABJIMBATH MPUHAIJIECKHOCTh XUMUYECKOHN pEaKuu K ONpeaAeIEHHOMY
THUITY 110 OJHOMY M3 KJIacCU(PUIIMPOBAHHBIX MPU3HAKOB:

1) mo uMcay M cocTaBy MCXOJHBIX BEIIECTB M NMPOAYKTOB peakLUUU (peakuuu
COCTMHEHMUS, PA3JIOKEHUS, 3aMEIIIEHUS U 0OMEHA);

2) 1O BBIACIECHUIO WM NOIJIOUIEHUIO TEIUIOTHI (PEaKUU 3K30TEPMUYECKHE U
SHIOTEPMHUUYECKUE);

3) mo H3MEHEHMIO CTENEHEM  OKUCIEHHS XMMHUYECKHX  JJIEMEHTOB
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIIH );

4) mo oOpaTuMOCTH nporecca (peakuu oopaTuMble U HeOOpaTUMBbIE);

e  Ha3bIBaTh (AKTOPHI, BIUAIONINE HA CKOPOCTh XMMUYECKUX PEaKIuii;

e  Ha3bIBaTh (AKTOPHI, BIUAIONINE HA CMEILEHNE XMMUYECKOIO PABHOBECHS;

®  COCTaBJIATh YPAaBHEHHUs DIIEKTPOJUTUYECKOW AMCCOLUALMM  KHCIIOT,
IIeJI0YEH, COJICH; TMOJHBIE M COKpAIIEHHbIE HMOHHBIC YpaBHEHUsS pEakiuii OOMEHa;
YPaBHEHHUS OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIIMIA;
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®  TPOTHO3UPOBATh MPOJYKTHl XUMHUYECKUX peakiuii mo ¢opmynam /
Ha3BaHUSAM HCXOJHBIX BEIIECTB; OINpPENENIATh HCXOJHbIE BellecTBa 1o (opmynaMm /
Ha3BaHUSIM NIPOJIYKTOB pEaKLUu;

®  COCTaBJIATH YPABHECHMSI PEAKLIMH, COOTBETCTBYIOIIMX OCIEA0BATEIbHOCTH
(«11erouke») mpeBpalleHNil HEOPraHNYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

e  BBUBIMITH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKHU, CBHUJETEILCTBYIOIIUE O
IIPOTEKaHUU XUMUYECKON peaKluy;

e  TOTOBUTb PAacTBOPBI C OIPEIEICHHOM MacCOBOM [JOJIEH PACTBOPEHHOIO
BELICCTBA,

e ONpEelesATh XapaKTep CpeAbl BOAHBIX PACTBOPOB KHUCIIOT M ILEIOYEH IO
MU3MEHEHUIO OKPACKU MHJIUKATOPOB;

e  IIPOBOJAUTH KAYECTBCHHBIC pPEAKLUHU, IOATBEP)KIAIOIIUE HAJIU4YUE B
BOJIHBIX PacTBOpax BELIECTB OTACIbHBIX KATUOHOB U AHHMOHOB.

BBIyCKHUK noayuum 603MOCHOCMb HAYYUMbC.

®  COCTaBJIATb MOJIEKYJISIDHBIE M IIOJHBIE HOHHBIE YPAaBHEHHS IO
COKpAILEHHBIM HOHHBIM YPaBHEHUSIM;

e  [IPUBOAMTH IPUMEPHl pEaKUUi, MOATBEP)KIAIOLUIUX CYLIECTBOBAHHE
B3aMMOCBS3M MEKIy OCHOBHBIMH KJIACCAMU HEOPTAHUUYECKUX BEILECTB;

®  [IPOTHO3UPOBATH PE3YyJIbTaThl BO3JAEUCTBUS PpA3JIMYHBIX (PAKTOPOB Ha
CKOpPOCTb XUMHUYECKOU PEaKLINH;

®  [IPOTHO3UPOBATh PE3yJIbTaThl BO3JECHCTBUS pa3IU4YHBIX (AKTOPOB HA
CMEILEHNE XUMHUYECKOTO PABHOBECHS.

MHoroo0pa3sue BeleCTB.
BBINTYyCKHUK Hayuumcs:

e  ONpelenATh NPHUHAJICKHOCTh HEOPraHWYECKHUX BEIIECTB K OJHOMY H3
M3YYEHHBIX KJIACCOB/TPYII: METa/lIbl U HEMETaJlJIbl, OKCHU/bI, OCHOBAHMS, KUCIOTHI,
couy;

®  COCTaBJIATH (DOPMYIIBI BELIECTB 10 MX HA3BAHUSM;

®  ONpEIENATh BAJEHTHOCTh U CTENIEHb OKUCIIEHUS JJIEMEHTOB B BEILIECTBAX;

e  COCTaBJATh (POPMyYJIBI HEOPTraHMYECKHX COETUHEHUH IO BAJIEHTHOCTIM M
CTETEHSIM OKHUCIJIEHHUS JJIEMEHTOB, a TaKKe 3apsAlaM HOHOB, YKAa3aHHBIM B TaOuuIe
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

e  OOBJACHATH 3aKOHOMEPHOCTH W3MEHEHUS (QU3NYECKUX U XMMHUYECKHUX
CBOMCTB NPOCTHIX BEIIECTB M HMX BBICIIUX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

e  Ha3plBaTh oOOIIMEe XWMHYECKUE CBOWMCTBA, XapakTepHbIE Uil TPy
OKCHJIOB: KHCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

e  Ha3bplBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEpHbIE Ui KaXIOro
KJIaCCa BEILECTB;

e  [PUBOAMUTH NIPUMEPHI PEAKIUH, TOATBEPKAAIOINX XUMUUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILECTB: OKCUIOB, KMCIIOT, OCHOBAaHUN U COJIEH;

e  OIpeleNiATh BEHIECTBO — OKHUCINTENb M BEIIECTBO — BOCCTAHOBUTEND B
OKHCIIUTEIBHO — BOCCTAHOBUTENBHBIX PEAKLINAX;

®  COCTaBJIATH HJIEKTPOHHBIN OaJlaHC MO MPEII0KEHHBIM CXEMaM peaKIuii;

e  MpOBOAUTH JaOOpaTOPHBIE OMBITHl, MOJATBEPXKIAIONINE XHUMHUYECKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

®  TPOBOJIUTH J1A0OPATOPHBIE OIBITHI MO TOJXYYEHHIO U COOMPaHHIO
ra3oo0pa3HbIX BEIIECTB: BOAOPOAA, KHCIOpPOJA, YIJIEKUCIOrO ras3a, aMMMaKa;
COCTaBIIATh YPAaBHEHUS COOTBETCTBYIOIIUX PEAKIUH.

BBIIyCKHUK NOJIyYUT 603MOHNCHOCHIb HAYUUMbCAL:
* PaMOTHO 00palaThes ¢ BEIECTBAMU B IIOBCEHEBHOM KU3HH;
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* 0CO3HaBaTh HEOOXOAUMOCTH COOITIOICHUS TIPABUIT IKOJIOTUYECKU OE30MacCHOTO
MOBEJICHUS B OKPYKAIOIICH MPUPOJTHON CpeEJIe;

* TMOHMMAaTh CMBICT ¥ HEOOXOIUMOCTH COOJIOJCHUS MPEIMUCAHUM, MPEAIaraéMbIX B
WHCTPYKIUSAX TI0 UCIIOJIh30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XMMHUU H JIP.;

* HCIOJNB30BaTh NPUOOPETEHHBIE KIIIOYEBBIE KOMIIETEHTHOCTH TIPU  BBITIOJHEHUU
HCCJIEI0BATEIbCKUX MTPOCKTOB 0 M3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJYYCHHS W PaCllO3HABaHUS
BEILIECTB;

* pa3BHUBaTh KOMMYHHKATHBHYI) KOMIIETEHTHOCTbh, HCIIOJIb3ysl CpPEICTBA YCTHOH U
MUCbMEHHOW KOMMYHHKAIMM TpH paboTe C TEeKCTaMH Yy4eOHHMKAa U JOMOJHUTEIBHON
JUTEPATYPOH, CIPABOYHBIMHU TaOJHMIIAMHU, MPOSBIATH TOTOBHOCTh K YBKCHHIO MHOW TOYKH
3peHus P 00CYKIEHUU PE3yIbTaTOB BHIMIOTHECHHON pabOTHI;

* OOBEKTMBHO OIICHHWBAaTh HH(POPMAIMIO O BEIIECTBAX M XWMHUYECKHX IpoIleccax,
KPUTHYECKH OTHOCUTBCS K TICEBIOHAYYHOW WH(POpMAIUU, HET00POCOBECTHONH peKiIaMe,
KaCaroIIeCs UCIIOJIb30BaHUS PA3IUYHBIX BEIIECTB.

* OCO3HABaTh 3HAYCHHWE TEOPETUYCCKUX 3HAHWHA JUISI MPAKTUYECKOW JIEeATEITHHOCTH
YeJI0BEKA;

* OITUCBIBATh N3YYCHHBIC OOBEKTHI KaK CHCTEMBI, IPUMEHSISI JIOTUKY CHCTEMHOTO aHAJIN3a;

* NPUMEHATh 3HAHHWS O 3aKOHOMEPHOCTSAX IEPUOJUYCCKON CHCTEMbl XHMHYECKHX
DJIEMEHTOB JIJISl OOBSICHCHHSI M TIPEIIBU/ICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YIIyOJIeHUs 3HAHUN 00
UCTOPUU CTAHOBJICHHSI XUMUYICCKOW HAYKH, €€ OCHOBHBIX MOHATHI, IEPHOAMYECKOTO 3aKOHA KaK
OJIHOTO U3 BAKHEUIINX 3aKOHOB NMPUPOABI, a TAKKE O COBPEMEHHBIX JOCTH)KCHUSX HAYKH U
TEXHUKHU.

* COCTABJIATH MOJICKYJISIPHBIE M MOJHbIE MOHHBIE YPAaBHEHUS MO COKPAIIEHHBIM MOHHBIM
YPaBHECHHUSIM;

* MPUBOAWTHL MPUMEPHI PEaAKIHH, MOATBEPKAAIONINX CYIIECTBOBAHHUE B3aHMMOCBSI3U
MEXJTy OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKHUX BEICCTB;

* MPOTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBHUS pa3IMYHBIX (HDAaKTOPOB Ha H3MEHEHUE
CKOPOCTH XMMHYECKOU PEaKLINH;

* TPOTHO3UPOBATH PE3YNbTAThl BO3JACHCTBHUS pPA3NUUYHBIX (DAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHS.

* IPOTHO3UPOBATH XUMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH  BEIIECTBA  MPOSBISATH  OKHCIWTEIBHBIC MU
BOCCTAaHOBUTENIbHBIE CBOMCTBA C y4ETOM CTENEHEW OKHCICHUS DJIEMEHTOB, BXOJIALIMX B €ro
COCTaB;

* BBISBIIATH CYIIECTBOBAHHWE T'C€HETUYECKOW B3aMMOCBSI3M MEXKIY BEIIECTBAMU B PAIY:
MIPOCTOE BEMIECTBO — OKCHUJ — THAPOKCHI — COJIb;

* OpraHW30BBIBaTh, MPOBOJUTH YYCHHUYECKHE MPOEKTHI IO HCCIEIOBAHUIO CBOICTB
BEIIECTB, UMEIONUX BAKHOE MPAKTUICCKOE 3HAUCHHE.

Cucmema oueHueanus 6 npedmeme xumus:

1. OueHka yCTHOro oTBeTA.
OTMeTKa «5» .
- OTBET NOJIHBIM U MPABUWIbHBIM Ha OCHOBAaHUU U3YYEHHBIX TEOPUIA;
- Marepuaj H3J0KEH B OMPENEICHHON JIOTMUECKOW IOCIIEeI0BATEIbHOCTH, JUTEPATyPHBIM
SI3BIKOM;
- OTBET CaMOCTOSITEJIbHBIN.
O1MeTKa «4» |
- OTBET MOJIHBIA W MPABUJIBLHBIA HA CHOBAHUU U3YYEHHBIX TECOPHIA;
- Marepual U3JIOKEeH B OMPEIEICHHOM JIOTMUYECKOU MOCIEA0BATEIbHOCTH, TPU 3TOM JOMYIIEHBI
JIBE-TPU HECYIIECTBEHHbIE OLUTNOKH, UCIIPABICHHBIE 10 TPEOOBAHUIO YUUTEIIS.
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Ormerka «3» .
- OTBET NOJIHBIH, HO MPU 3TOM JOMYyIIEHA CYIIECTBEHHAs OIIMOKA WJIM OTBET HEIOJIHBIH,
HECBSI3HBIMN.
OTmeTka «2».
-  Tpu OTBeTe OOHAPYKEHO HEMOHWMAHWE YyYalluMCS OCHOBHOTO COJEp)KaHUS y4eOHOTro
MaTepHuaia Wik JOMYIIEHbI CYIIECTBEHHBIC OMIMOKH, KOTOPBIC YYAIHICS HE MOXKET UCIIPABUTh
[P HABOSIIIUX BOIPOCAX YUHUTEII,
Ormerka «1»:
OTCYTCTBHE OTBETA.
2. OueHka 3KCNepUMeHTAJbLHBIX YyMeHH. OlIEHKa CTaBUTCS Ha OCHOBAaHWHM HAOJIOJICHUS 32
yUYalIUMUCS U MUCbMEHHOTO OTYeTa 3a padoTy.
OtmeTka «5»:
- paboTa BBITIOJHEHA MMOJTHOCTHIO U IPABHIILHO, C/IETaHbl TPABWILHBIC HAOIIOICHUS U BBIBO/IBI,
- DJKCIIEPUMEHT OCYIIECTBJICH IO IJIaHy C yYETOM TEXHUKU OE30MaCHOCTH U MpaBMil paboThI C
BEIICCTBAMH U 000PYIOBAHHUEM;
- TPOSIBJIICHBI OPTaHU3AIIMOHHO - TPYAOBBIE YMEHUS, TOAJEPKUBAIOTCSA YUCTOTA paboyero Mecta
U TIOPSZIOK (HA CTOJIe, YKOHOMHO HCIIOJIB3YIOTCS PEAKTUBHI).

Otmerka «4» .
- paboTa BBHIMOJIHEHA MPABUILHO, CJCJIaHbI PABHILHBIC HAOIIOACHNS U BBIBOJIBI, HO TIPU 3TOM
SKCIIEPUMEHT MPOBEACH HE MOJTHOCTHIO UM JOMYIIEHbl HECYIIECTBEHHbIE OUIMOKU B paboTe ¢
BEIICCTBAMH U 000PYI0BAHUEM.

Otmerka «3»:
- paboTa BBINIOJIHCHA NPABWILHO HE MEHEE YeM HAIOJIOBUHY WJIM JIOMYIICHA CYIICCTBCHHAS
omuOKa B X0/I€ SKCIIEPUMEHTA B O0BSICHEHUH, B OPOPMIICHUU padOTHI, B COOJIOJECHUH MPABHII
TEXHUKH 0€30MacCHOCTH Ha pabOTe C BEHIECTBAMU U 000PYIOBAaHUEM, KOTOPAasi HCTIPABIISIETCS 110
TpeOOBAHUIO YUUTEIS.

Otmerka «2»:
- JIOMyIIeHbI 1Be (U Oosee) CyIeCTBEeHHbIE ONIMOKHU B XOJ€: IKCIIEPUMEHTA, B OObSICHEHUH, B
opopmiieHHH paboThl, B COONIOACHMM NPaBUJ TEXHUKHM O€30MacHOCTH MNpu padore ¢
BelleCTBAMH U OOOpYJOBaHHMEM, KOTOpBIE yYallMiics HE MOXXET HCIPaBUTh Jaxe II0
TpeOOBaHUIO YUUTEIS;
Ormerka «1»:
Y YYaIIerocst OTCYTCTBYeT IKCIIEPUMEHTAIbHBIC YMEHHUS - paboTa HE BBITIOJHEHA.

3. OuneHka yMeHHii pemiaTh pacyeTHble 3aJa4H.
OtmeTKka «5»:
- B JIOTHYECKOM DPACCYXXJEHHUU M PEIICHHH HET OMIMOOK, 3ajada pPEelIeHa pPaIMOHAIbHBIM
CII0CO00M;
OTMeTKa «4»:
- B JIOTHYECKOM PACCYKJICHUHM U PELICHHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada perieHa
HEepaIrMoOHAIBHBIM CITOCOOOM, HIIM TOMYIIEHO HEe 00siee IBYX HECYIECTBEHHBIX OMINOOK.
Otmerka «3»:
- B JIOTUYECKOM PACCYXXICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOIMYyIIeHa CYIIECTBEHHAS
omrOKa B MaTeMaTUYECKUX pacyeTax.
OTMeTKa «2»:
- IMEETCS CYIIECTBCHHbBIE OLTHOKHU B JIOTUYECKOM PACCYXKICHUU U PEIICHUU.
Otmerka «1»: OTCYTCTBUE pEIICHUS.
4. OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.
OtmeTKka «5»:
- OTBET IOJIHBIM U MPAaBWIbHBIN, BO3MOKHA HECYIIIECTBEHHAS OMIHOKA.
OtmeTka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OITHOOK.
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OTMmeTka «3»:
paboTa BBINTOTHEHA HE MEHEE YeM HArloJIOBHHY, JOMYIIEHA OJHa CYIIECTBEHHAs OIMOKa U MpH

9TOM ABC-TPU HECYIICCTBCHHBIC.

OTMeTKa «2»:
pa60Ta BBIIIOJIHCHA MCHBIIIC YEM HaHOJIOBI/IHy NN COI[ep)KI/IT HCECKOJIBKO CYIJ_ICCTBGHHBIX

omn0oK.

Otmertka «1»: - paboTa HE BBHINOJIHECHA.

5.0nenka TecToBbIX paldoT.

OtMmetka «5»: 90-100% BepHO BHITIOTHEHHBIX 3aIaHUN
OtmeTrka «4»: 89%-67% BepHO BBHINOJHEHHBIX 3aI1aHUI
OtMmeTtka «3»: 66%-50% BepHO BHITIOTHEHHBIX 3aIaHUN
Ot1merka «2»: meHee 50% BEpHO BBINOJHEHHBIX 3aaHUN
OtMmeTKka «1»: HET BEPHO BBHIMOJHEHHBIX 3aIaHHUM

OneHo4yHbIEe U METOAUYECKHE MaTepPHAJIbI
Kopomenko A.C. KonTponbHble n3MepuTeabHble MaTepuanbl. Xumus 8 kiaacc. PI'OC

A.C. Kopomienko, A.B. Skymesa — M.: U3narensctBo «OKk3amen», 2016. (Cepus

((KOHTpOJ'IBHO'PISMGPHTCJIBHBIG MaTCpHrabD).

Kopomenko A.C. KonTponbHble n3MepuTenbHble MaTepuaibl. Xumus 9 kinacc. PI'OC

A.C. Kopomienko, A.B. SlkymeBa — M.: U3narensctBo «Ok3amen», 2016. (Cepust

«KOHTpOJ’IBHO'I/I3MepI/ITeJ'H>HBIe MaTcpHuaJibD».

2. Conep:xanue yueOHOro npeamera « XuMusi»

8 kaacc.

Paznen 1. OcHoBHble MOHATHS XUMUHM (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
NnpeacTaBJIeHnin)54 u

[Ipenmer xumuu. XuMHUS KaK YacTh €CTECTBO3HaHHUs. BellectBa W WX CBOMCTBA.
Yuctele BemecTBa M cMecH. MeToabl TMO3HAHUS B XUMHUHU: HaAONIOJIEHUE, DKCIEPHUMEHT.
[Tpuemsl O6e3omacHO paboThl ¢ 000pyI0BaHUEM U BelecTBaMu. CTpOEHHE MJIaMEHH.

Yucteie BemiecTBa U cMecH. CriocoObl OYMCTKH BEIIECTB: OTCTanBaHue, (PUIBTPOBaHUE,
BBITIAPUBAHUE, KPUCTAUIM3ALNSA, JIUCTAULIIUSA. @DOU3NUecKue W XUMUYECKHE SBIICHHS.
Xumuueckue peakuuu. [Ipu3Haku XMMHYECKUX peaKkIUid M YCJIOBUS BO3HUKHOBEHHUS H
TEUEHUST XUMUYECKUX PEAKITUMN.

ATOMBI, MOJEKYIbl W HOHBL. BemiecTBa MOJIEKYISIPHOTO M HEMOJEKYISPHOTO
ctpoenus. Kpucrannmmueckue u amopdusie Bemecta. Kpucraminueckue pemeTku: MOHHa,
aToMHasi U MoJekyisipHas. [IpocTeie U CllokKHBIE BElleCTBA. XMMHUUYECKHUI 3JIEMEHT. MeTalibl
U HeMmeTaulbl. ATOMHas eAuHHIa Macchl. OTHOCHTENbHAs aTOMHas Macca.  SI3BbIK XUMHH.
3HaKU XHUMHUUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BeEIIECTBA. XUMHUYECKHE
dbopmynsl. OTHOCHUTENBHAS MOJIEKYJsIpHAss Macca. KauecTBeHHBI U KOJMYECTBEHHBIN COCTaB
BelecTBa. Beruncinenus mo xumudeckuM Gopmyrnam. MaccoBas 10711 XUMHUYECKOTO JJIEMEHTa
B CJIO’)KHOM BEILIECTBE.

BanentHocTh XMMHUECKHX 3JeMEHTOB. OrpezerneHne BaJCHTHOCTH 3JIEMEHTOB 10
dbopmynam OuHapHBIX coenuHeHH. CoOCTaBJIeHHE XHUMHUYECKHX (opmMyn OWHApHBIX
COEMHEHUH N0 BAaJIEHTHOCTH.

ATOMHO — MOJIEKYJISIDHOE Y4Y€HHE. 3aKOH COXpaHEHHUs Macchl BemecTB. JKuU3Hb U
nesrensbHocTh M.B. JIoMoHOCOBa. X¥MH4ecKue ypaBHEHUS. TUIIBI XUMUYECKHUX PEAKLIUN.
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Kucnopon. Haxoxnenune B mnpupozae. Ilomydenue kucnoposna B J1abopaTopuu |
MPOMBINUIEHHOCTH. DPU3NYECKHe M XMMHYECKHE CBOWCTBa Kuciopona. ['openune. Oxcuasl.
[Tpumenenue kucnopoga. Kpyrosopor kucinopona B npuposae. O30H, ajuloTponusi KUCIOPOAa.
Boznyx u ero coctas. 3amura aTMoc(epHOro BO3/lyXa OT 3arpsi3HEHUM.

Bonopon. Haxoxnaenme B mpupoxae. l[lomydeHwe Bomoponga B naboparopud u
npoMmbllUIeHHOCTH. Dusnmyeckne UM XUMHUYECKHME CBOMCTBAa Bojopoaa. Bomopox —
BOCCTaHOBHUTEINb. Mepbl 0e30macHOCTH Tpu padboTe ¢ BogopoaoM. [Ipumenenue Bogopoaa.

Bona. Mertoasl onpeesieHust cocTaBa BOJbl — aHAIU3 U CUHTEe3. PU3nueckre CBOMCTBA
BO/BI. Bosa B mpupoie u criocoObl €e 0YMCTKH. Adparusi BOJbl. XUMHUYECKHE CBOWCTBA BOJIBI.
IIpumenenue Boael. Boga — pactBoputens. PacTBopumocTs BemiecTB B Bojae. MaccoBast 1071
PacTBOPEHHOIO BEILIECTBA.

KonuuectBennble oTHoueHus B xuMuu. KommuectBo BemectBa. Moib. MosipHas
Macca. 3akoH ABoraapo. MomspHbld 00beM ra30oB. OTHOCHUTENBbHAS IUIOTHOCTH Ta30B.
OObeMHbIE OTHOILIEHUS Ta30B MPU XUMHUECKHUX PEaAKIIHSIX.

Baxwneiimme Kiaccyl HEOPraHUYECKUX coeaMHEeHU. OKCHIIBI: cOCTaB, Kiaccudukanus.
OcHoOBHbIE M KHUCIOTHBIE OKcuIbl. HomeHnknarypa okcuaoB. dusnueckue U XUMHUYECKUE
CBOICTBa, MTOJIy4€HNE U IPUMEHEHUE OKCHJIOB.

I'unpokcunpl. Knaccudukauus ruapokcunoB. OcnoBanus. Cocras. Illemoun u
HepacTBOpUMbIE OCHOBaHMA. HomeHkmarypa. @Pusndeckue UM XUMHUYECKHE CBOMCTBA
ocHoBaHuil. Peakuus ueittpanuzanuu. [lonyuyenue u npumeHeHne ocHOBaHUM. AMpoTepHbIE
OKCHUJIbl ¥ TUAPOKCHUIBL.

Kucnotel. CocraB. Knaccudpukanus. Homenknarypa. @usndeckue M XUMUYECKUE
CBOICTBA KUCJIOT. BBITECHUTENBbHBIN PsAJl METAJLIOB.

Comu. CocraB. Kmaccuduxanus. Homenknatypa. Pusnyeckue CBOWCTBa COJEH.
PactBopumocTh coneil B Boje. Xumudeckue cBoiicTBa cosieid. CriocoObl MOTy4YEHHs COJEH.
IIpumeHeHue conei.

['eHeTnyeckas cBsI3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTAaHUYECKUX COEIMHEHUH.

JemoncTpanuu. O3HakoMJeHME C o00pa3lamMM MpPOCTHIX M CIOXKHBIX BEIIECTB.
CnocoObl OYMCTKM BEUIECTB: KpUCTAJUIM3aLUsl, AUCTULIALUS, XpomaTorpadus. OMNbITHL,
MOATBEPKTAOIIUE 3aKOH COXPAaHEHUS MacChl BEIIECTB.

[Tonyuenue u cobupanue KUciIopoa METOAOM BBITECHEHHUS BO3TyXa U BOJIBI.

Omnpenenenue coctaBa Bo3ayxa. Konnekyus Heghmu, KAMEHHO20 Y2l U NPOOYKMO8 UX
nepepaoomxu.

ITonyuenune Bonopoza B anmnapare Kuma, mpoBepka BOIOpoAa Ha YUCTOTY, TOPEHUE
BOJIOpOJia, COOMpaHNe BOJOPO/Ia METOJOM BBHITECHEHUSI BO3/lyXa W BOJBI.

Amnanu3 Boabl. CHHTE3 BOJIBI.
3HaKOMCTBO ¢ 00Opa3iaMu OKCHIO0B, KUCJIOT, OCHOBaHMH  cojeit. Heirtpanuzarus
IEI0YN KUCIIOTOM B MPUCYTCTBUU MHAMKATOPA.

JlaGopaTopHble onbIThbl. PaccMOTpeHne BEmeCTB ¢ pa3sInYHbIMU (PU3HIECKUMHU
cBoiicTBamu. Paznienenue cmecu ¢ momMonibio MarauTa. [Ipumeps! GU3NYecKuX U XUMHYECKUX
aBJIeHUH. Peakum, WuTIoCTpUpYIONIrie OCHOBHBIE IPU3HAKU XapaKTEPHBIX PEaKIUH.
Paznoxenne ocnoBHoro kapoonata meau (I1). Peakius 3amenieHus Meiu KeIe30M.

O3HakoMJIeHHEe ¢ 00pa3laMi OKCHJIOB.

BzaumopeiictBue Bogopona ¢ okcugom meau (11).

OnbIThI, MOATBEPKAAIOIIME XUMUYECKUE CBOWCTBA KUCIIOT, OCHOBaHUI.

IIpakTnuyeckne padoTsl

o [IpaBuna TexHuku 0€30MaCHOCTH MpU paboTe B XUMHUUYECKOM KaOUHETe.
O3HakoMIIeHHE C TaOOPaTOPHBIM 000PYIOBAaHHEM.

e OuncTKa 3arpsA3HEHHON TTOBAPEHHOM COJIU.

e [IonyuyeHune u CBOMCTBA KMCIOPOJa

e [losiyyenue Bo1opoia U UI3y4EHHE €r0 CBOMCTB.
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e [IpuroroBiieHHE PACTBOPOB COJIEH C ONPEACIEHHON MAacCOBOM 0
PacTBOPEHHOTO BEIIECTBA.

e Pemienne skcrniepuMeHTalbHbIX 33a4 110 TeMe «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COECTUHEHUI.

PacuerHbie 3anauu:

Brruncnenre 0OTHOCUTENBHON MOJIEKYJIIPHOM MacChl BEIECTBa 110 hopMyIie.
Boruncnenue MaccoBoil 10711 31EMEHTA B XMMUUYECKOM COEAMHEHUU. Y CTAHOBJIEHHE
npocTeiiien (opMyIibl BEIIeCTBa IO MaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxzeHne MaccoBOM 0 PaCTBOPEHHOIO BEILIECTBA B pacTBOPE. BrIunciieHne Macchl
PacTBOPEHHOTO BEIIECTBA U BOJIBI JJIsl IPUTOTOBJICHUS PACTBOPA ONPENEIEHHON KOHIEHTPALUK.

OOBEMHBIE OTHOIIEHUS Ta30B NMPH XUMUYECKHX PEAKIUIX.

Boruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA
OJTHOTO U3 TPOAYKTOB PEAKIIMHU 110 MACCE UCXOHOTO BEIIECTBA, 00BEMY UITH KOJIMUYECTBY
BEILECTBA, COACPKALIETO ONPEIEIEHHYIO JOII0 IPUMECEH.

Paznea 2. Ilepuoauyeckuii 3aK0H ¥ epHOANYECKasi CHCTEMAa XUMHYECKHUX

jemeHToB .. MenaeneeBa. Ctpoenune aroma. 7 4

[lepBble MOMBITKM KJIACCU(UKALMKM XUMHYECKUX 3yieMeHTOB. [loHsTue O rpymnmnax
CXOJIHBIX JJIEMEHTOB. ECTeCTBEHHBbIE CEMEHCTBAa IIEJOYHBIX METAUIOB M TaJIOr€HOB.
biaroponnsie rasel. Ilepuognueckuit 3akon J[.M.Mengeneesa. [lepuoauueckas cucrema Kak
€CTEeCTBEHHO — Hay4HOe Kiaccu(ukaius XUMUYECKUX »dJeMeHTOB. TabOnuunas ¢dopma
NpPEACTaBICHUSA  KJIACCU(PHUKAIMA  XUMHYECKMX  dMeMeHTOB.  CTpykTypa  TaOIHIBI
«[lepuonnyeckas cuctema xumuueckux snnementos J[.M. MenneneeBa» (kopotkas ¢popma): A-
u b- rpymnmsl, nepuoapl. PU3MYECKUN CMBICI MOPSAIKOBOrO 3JIEMEHTa, HOMEpa IIepuoja,
HOMEpa TPYIIIbI (U1 JIEMEHTOB A-TpYIII).

CtpoeHue aToMa: po M 3JIEKTpoHHas o0osouka. CocTaB aTOMHBIX Si€p: MPOTOHBI U
HeUTpoHsbl. M30TONEI. 3aps1 aTOMHOTO Spa, MACCOBOE YMCIIO, OTHOCUTEIbHAS aTOMHAs Macca.
CoBpemeHHast pOpMyYIHPOBKA MOHATHS «XUMUYECKUN AIEMEHT.

OneKTpoHHass 000J0YKa aToMa: MOHATHE 00 SHEPreTHYECKOM YPOBHE (3JIEKTPOHHOM
cioe), ero €MKOCTH. 3alojHEHHE JJIEKTPOHHBIX CJIOEB y aTOMOB 3JEMEHTOB MEpPBOro —
TpeTbero neproaoB. CoBpeMeHHast GOpPMYIHPOBKA MEPUOANYECKOT0 3aKOHA.

3HaueHue nepuoaudeckoro 3akoHa. Hayunble noctwxkenus .M. Menneneesa:
WCIIPABJIEHUE OTHOCHUTEJIBHBIX ATOMHBIX MacC, NMPEACKa3aHUE CYIIECTBOBAHUS HEOTKPBITHIX
AIIEMEHTOB, MEPECTAHOBKM XMMMUYECKHUX JJIEMEHTOB B Iepuoauueckoil cucreme. KuszHp u
nestenbHOCTH /.M. Menneneena.

JdemoHcTpaumuu:

@u3nyecKkue CBOWCTBA IIEJIOYHBIX METAUIOB. B3aumozeicTBue OKCHUIOB HaTpus,
Maraus, ¢ocdopa, ceppl C BOAOH, HCCIEIOBAHUE CBOMCTB IOJYYEHHBIX IPOIYKTOB.
Bzaumopeiicteue Hatpus W Kanus ¢ BOHoM. Pu3MYECKHE CBOMCTBA TaJOTCHOB.
B3anMopeiicTBre aTfOMUHHMS C XJIOPOM, OPOMOM U HOIOM.

Paszgen 3. Crpoenne Bemecrna.7 4.

ONEKTPOOTPULIATEIBHOCT XUMHUUYECKUX 3JIEMEHTOB. OCHOBHBIE BHJIBI XMMHUYECKOU
CBsA3HW: KOBAJICHTHAA HEIOJIIpHAA, KOBAJICHTHAA MOJIApHAsA, MOHHAA. BaneHTHOCTE DI1eMEHTOB B
CBETE DJIJIEKTpOHHOM Teopun. CreneHb okuciaeHus. llpaBuna omnpeneneHus creneHei
OKHCJIEHHUS JIEMEHTOB.

JleMoHCTpanum:

ComnocraBnenne (HU3NKO-XUMUYECKUX CBOWCTB COCAMHEHUN C KOBAJICHTHBIMH U
HWOHHBIMHU CBA3AMH.

9 kaacc.
Pa3znes 1. MHoroo0pa3ue XuMU4eCKUX peakuuii. 15 4.

14



Knaccupukamuss XUMHYECKHMX pEaKUWil: peakluu COSAMHEHUS, pPa3JIoKEHus,
3aMmeleHusi, oOmeHa.  OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  OKUCIUTENs,
BOCCTAaHOBUTENb, IIPOLIECCHl OKMUCIEHUS U BoccTaHOBiIEHUA. (CocCTaBlI€HHE YpaBHEHMMH
OKHCIIUTEIBHO ~-BOCCTAHOBUTEIbHBIX PEAKLIUHI C TOMOILBIO METO/A JIEKTPOHHOIO OajaHca.

TennoBble pGEKTh XUMUYECKUX PEAKIHid. DK30TEPMUYECKUE U IHIOTEPMHUUYECKHE
peakuuu. Tepmoxumudeckue ypaBHeHUs. PacdeTsl 10 TEPMOXUMUYECKUM YPABHEHUSM.

CkopocTh XMMHYECKUX peakiuil. PakTopbl, BIMSIOLIME HA CKOPOCTb XMMHYECKTX
peakuui. IlepBOHavyaIbHOE NPEICTABICHUE O KaTAIU3E.

O6parumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XVMMHYECKHE PEAKIUU B BOJHBIX PAcTBOpax. ODJEKTPOJIUTHI U HEIJICKTPOJIMTEHIL.
HNonwl. Katuonsl u aHuOHBL. ['mapatHass Teopust PACTBOPOB. DIIEKTPOIUTHUECKAsS
JMCCOLMALUsl KHCIIOT, OCHOBaHMHM M cojeil. Ciabble U CUiIbHBIE 371E€KTpOiauThl. CTeneHb
muccornuanuu. Ctenens auccounanuy. Peakinm HoHHOro oOMeHa. Y CI0BUS TEUEHUS peakui
HMOHHOr0 OOMEHa 10 KOHIA. XMMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COEIMHEHUI B CBETE NPEJCTABICHUN 00 3JIEKTPOIUTHUECKON JUCCOLMALUN U OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHBIX peakuuil. [IonsaTue o rugponuse comnei.

JdemoHcTpaumMu:

ITprmepsl 5K30- U SJHIOTEPMUYECKUX PEAKLIUH.

B3anmopeiictBue LHMHKAa C COJNIHOM M YKCYCHOM KHCIOTOW. B3ammopeincrsue
IPaHyJINPOBAHHOIO IIUHKA Y LIMHKOBOM MBI C COJITHOM KUCIIOTOM.

BsaumoneiictBue okcuna menu (I1I) ¢ cepHoil KuCIIOTOW pa3HOM KOHLIEHTpalMU INPU
pa3HBIX TEMIIEpaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOM KHCIIOTE.

["'opeHue cepbl B pacIuIaBICHHOMN CEIUTPE.

HcnpiTaHue pacTBOPOB BEILIECTB Ha AJIEKTPUUYECKYIO IPOBOIUMOCTb.

JIBUKEHNE HOHOB B JIEKTPUUYECKOM I10JIE.

IIpakTHyeckue padboTsbi:

N3y4eHne BIUSHUSA YCIOBUM TPOBEIECHUS XUMUYECKON peakiuy Ha €€ CKOPOCTb.

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEM M OCHOBAaHUM
KaK 2JIEKTPOJIUTOBY»

JlabopaTopHble ONBITHI:

Peakiun oOMeHa MexXly pacTBOpPaMH 3JIEKTPOJIUTOB

Pacyernble 3a1a4n: BeluyucieHus 1o TepMOXUMHUYECKUM YPABHEHUAM PEAKIIAMN.

Paznen 2. Muoroo6pasue Beuectn. 43 4 +3 4 pe3epBHOI0 BpeMeHU
Hewmerannel. T'anorensl. IlonokeHne B NEPUOAMYECKON CHUCTEME XMMHUYECKUX
AIIEMEHTOB, CTpoeHHe ux aToMoB. Haxoxxnenwe B mpupoge. Pu3nueckre U XUMHYECKHE
cBoiicTBa rajoreHoB. llomyueHue M NpUMEHEHHE TajloreHoB.  Xjop. Pusznyeckue Hu
XHMHYEeCKHe cBoMcTBa xyopa. [Ipumenenne xmnopa. XiopoBogopon. Pu3MYECKHe CBOWMCTBA.
[Tonyuenne. ConsHHas kuciota W €€ conu. KauecTBeHHass peakuus Ha XJIOPHUI-UOHBI.
Pacno3znaBanue Xja0pua0B, OpOMHIOB, HOJUIOB.
Kucnopon u cepa. Ilonoxenue kucnopona u cepsl B [ICX3, ctpoeHne nux aromos.
Cepa. Amnorpornus cepbl. dusznueckue U XUMHUEcCKHUe cBoicTBa. HaxoxkneHnue B mpupoe.
ITpumenenue cepol. CepoBonopoa. CepoBoaoponHas KuciaoTa U ee couu. KadecTBeHHas
peakuuss Ha cyabdua-uonsl. Oxcupn cepwl (IV). dusnueckne M XUMUYECKHE CBOMCTBA.
[Tpumenenue. CepHucTas KUcloTa M ee coinu. KayecTBeHHass peakiusi Ha CyJIb(UT-HOHBI
Okcun cepel  (VI). Cepnas kucnora. XHMHYECKHE CBOWCTBA pa30aBIeHHONW W
KOHIICHTPUPOBAaHHOW CepHOM KucIoThl. KadecTBeHHas peakuus Ha CyJab(haT-HOHBL
XUMHYECKUE PeaKiuy, JeKalllue B OCHOBE MOJYyYEHHUS! CEPHON KUCIOTHI B TPOMBIIIIIEHHOCTH.
IIpuMeHeHne cepHOU KUCIIOTHI.
A3zot u docdop. ITonoxenue azora u docdopa B [ICXI, cTpoeHne nux atoMoB. A30T,
¢u3nueckue M XMMHYECKHE CBOWMCTBa, IMOJIyueHHE W NpuMeHeHue. KpyroBopor azora B
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npupojie. AMMHUaKk: (pu3nuecKrue U XMMUYECKHE CBOICTBa, moiyyeHue u npumenenue. Conu
aMMOHUsA. A30THasi KHCIOTa U ee CBOMCTBA. OKHUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.
[Tony4yenune a30THOM KUCIOTHI B JabopaTopuu. XUMHUECKHE DPEAKLUH, JIS)KAIIHNEe B OCHOBE
MOJIy4eHUSI a30THOW KHUCIOTHI B NMPOMBINIIEHHOCTH. [Ipumenenne azotHoil kucioTel. Conu
A30THOM KHMCJIOTHI M UX IPUMEHEHUE. A30THbIE yI00pEHUSI.

®dochop. Amrorporust pochopa. dusmdyeckue M XUMHUECKHE CBOMCTBA Qocdopa.
Oxkcun docdopa (V). Oprodochopras kucnora u ee cou. PochopHbie yI0OpeHHS.

VYrnepon u kpemuuii. [Tonoxenne yriaepona u kpemuus B [ICXD, ctpoeHue ux aToMoB.
VYrinepon. Amnorponus yriaepopa. Puzndyeckue M XMMHUYECKHME CBOWCTBA YIJIEpoOJa.
AncopOumsi. YrapHblii Ta3, CBOWCTBa W (PU3MOIOTMYECKOE JCHCTBUE Ha OpPraHU3M.
Yraekucinelii ra3. YroiapHas KUCIOTa U ee coiu. KadecTBeHHbIE peakinu Ha KapOOHAT-MOHBI.
Kpyrosopor yriepona B npupoje. OpraHu4eckue COeIMHEHUS YIIIepoaa.

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

Meramnel. [lonoxenue metamioB B [ICXD JI.M.MenaeneeBa, CTpO€HUE HUX aTOMOB.
Meranueckas CBs3b. PU3MYECKHE CBOWCTBA METAUIOB. PsJ  aKTMBHOCTH METAJUIOB.
XuMuyeckue cBoicTBa MeTaiuioB. O0mmue cnocoObl moaydeHus: MeTaioB. CrutaBbl METaIJIOB.
[enounsie MeTaibl. [Toio)keHNe MIETOUYHBIX METAIJIOB B IEPUOIUYECKOM cUCTEME, CTPOEHHE
ux aromoB. Haxoxnenue B mpupoae. MarHuii M Kaiabluil, UX Ba)KHEHIIHE COEIUHEHHS.
KecTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [lonoxxeHne antOMUHMS B IEPUOJAMYECKON CUCTEME, CTPOEHUE €ro aroMa.
Haxoxnenue B npupoje. Puznyueckue U XMMHUYECKUE CBOWCTBA alOMHUHHS. AMDOTEPHOCTD
OKCH/JIa ¥ TUIPOKCU/IA AITFOMUHUS.

Keneszo. Ilomoxenue xeine3a B INEPUOJUYECKONW CHCTEME, CTPOCHHME €ro aToMa.
Haxoxnenue B mnpupoae. dusznueckne M XUMHYECKHME  CBOMCTBa »xene3a. Baxueiimue
COCIMHEHUS XKeJe3a: OKCUJIbI, THIpoKcH bl U comu xene3a (11) u xenesa (111). KauecrBennsie
peakly Ha UOHBI.

JdemoHcTpaumuu:

Pu3nyecKue CBONCTBA TAJIONEHOB.

[TonryueHue XJ10poBOIOPO/Ia U PACTBOPEHHUE €0 B BOJIE.

AnnotponHsie Moaudukanmu cepsl. OOpas3ibl NPUPOAHBIX CYIb()UIOB U CyIb(aTOB.

[TonyueHue aMmuaka U €ro pacTtBopeHue B Boje. O3HakomjeHHE ¢ oOpasuamu
HOPUPOIHBIX HUTPATOB, (pocdaToB

Mogenu KpUCTAUTMYECKUX PEmIETOK anmas3a u rpadura. 3HAKOMCTBO € 0Opa3iamu
MPUPOIHBIX KapOOHATOB U CHIIMKATOB

3HaKOMCTBO ¢ oOpa3laMu  BaXHEHIIMX COEIUHEHHM HATpHs, Kalus, MNPUPOIHBIX

COCIMHEHUH KaJblus, pyJaMu Kejesa, COCAMHEHUsIMU aMOMHUHUS.  BzaumonelcTBue
HIEJIOYHBIX, IIEIOYHO3EMENbHBIX METaNIOB U allOMMHMS C BojoW. CkuraHwe xenesa B
KHCJIOPOJIE U XJIOPE.

IIpakTHyeckue padorTsbi:

[TonydeHue COISIHOM KUCIIOTHI M U3YyYEHHE €€ CBOMCTB.

Pemenue sxcriepuMeHTaIbHBIX 337a4 1o Teme «Kucmopon u cepa»

[Tonyyenue aMmMuaka 1 U3y4eHHE €T0 CBOMCTB.

[Tomyuenue oxcupa yraepoaa (IV) u wusydenue ero cBoicTB. PacnosnaBanue

KapOOHATOB.

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTaibl U UX COeIUHEHUS».

JlabopaTopHbIe ONBITHI:

BrITecHeHue raoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KayecTBeHHbIe peakiuy CyabQua-, Cyab(uT- U Cynb(ar- HOHOB B pacTBOpE.
O3zHakomyieHHe ¢ 00pa3LamMu cepbl U €€ MPUPOJIHBIMU COETMHEHUSIMHU.
BzaumopeicTBue coieii aMMOHUS CO LIETOYaAMHU.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauectBenHas peakius Ha yriaeKUCIbIi ras.
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N3yuenne oOpa3loB MeTalioB. B3aumojeiicTBue METalIOB C PAacTBOPAMH COJICH.
O3HakoMJIEHHE CO CBOMCTBaMM M NPEBpalllEeHUsIMH KapOOHAaTOB M T'HAPOKAPOOHATOB.
[lonydyeHue THAPOKCHIA ATOMUHMS M B3aMMOJCHCTBHE €ro C KUCIOTaMHM M IIEJI0YaMH.
KauecTBeHHbIE peakliMi HA HOHBI Fe?* u Fe®*

PacuerHbie 3anauu:

Bbruuciienuss no XMMHUYECKUM YpaBHEHHUSIM Macchl, 00bEMa MM KOJMYECTBA BEIIECTBA
OJTHOTO W3 TPOJIYKTOB PEAKIMU IO Macce HMCXOIHOTO BElIecTBA, 00BEMY WM KOJIMYECTBY
BEIECTBA, CONEPIKALLETO ONPEAEIEHHYIO OO ITPUMECEH.

Pa3znen 3. Kparkuii 0030p BakHeillIUX OPraHUYeCKUX BellecTB. 9 yacos

IIpeamer opranumdeckoy xumuu. HeopraHuueckne M OpraHUYECKUE COCHUHEHUS.
Yrnepoa — ocHoBa ku3HHU Ha 3emiie. OCOOEHHOCTH CTPOCHUSI aTOMa YIiepojia B OpraHu4ecKuX
COEIMHEHUSX.

VYrneBonopoasl. [lpenenbHbie yriaeBoaoponabl. MeTaH, 3TaH, NpoONaH — MpPOCTeHIIne
IPEJICTABUTENIN TPEACIbHBIX YriIeBoJ0opoaoB. CTpyKTypHbIE (OPMYJBl YIJIEBOAOPOIOB.
I'omonoruyeckuil psig NpeAenbHbIX YriIeBOAOPOAOB. ['omonoru. Ou3nueckue U XUMHUYECKHE
CBOICTBa NIpElENbHBIX YIJI€BOJOPOAOB. Peaknuu ropenuss u 3amenieHus. HaxoxneHue B
MPUPOJE IPEleTbHbIX YIieBoaopoaAoB. [IpuMeHenre Mmerana.

HenpenenbHble yrieBoaopopl. DTUIEHOBBIM psii HENPEENIbHBIX YIJIEBOJOPOJIOB.
OtuiieH. PU3nuecKre 1 XUMUYECKHE CBOMCTBA 3TUJICHA.

ALIETUIICHOBBIN psii HENPEAEIbHbIX YIIIeBOJOPO10B. AneTuieH. CBOMCTBa aleTHIICHA.
[IpumeHeHue anerusieHa.

[IpousBonneie  yrieBomopomoB. Kparkuii 0030p OpraHMYecKHMX COCIMHEHUI:
OJIHOATOMHBIE CHHPTHI, KapOOHOBBIE KHCIOTHI, CIOXHBIE J(QUPBI, KUPBI, YIIEBOJIBI,
aMUHOKHCIIOTHI, O0eKu. Posib 0€TKOB B Opranusme.

[TonsiTe O BBICOKOMOJIEKYJSIDHBIX BelecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MojauMepu3auuu. [lonusTuieH, MNoNUIpOINueH,
MIOJINBUHUJIXJIOPU,.

JdemoHcTpaumuu:

Monenn MosIeKydl OpraHM4ecKMX coeluHeHuil. ['opeHue yrieBogoponoB U
oOHapyXeHHe MpOoAyKTOB HX ropeHus. KauecTBeHHas peakuus Ha dSTuwieH. llomyuyenue
ATHJICHA.

PactBopenue aTriioBoro crnupTa B Bojie. PacTBopeHue riuinepuHa B BOj€.

[Tonyuenne u CBOMCTBA YKCYCHOM KHUCHOTBL. McciienoBaHue CBOMCTB KHUPOB:
pPacTBOPUMOCTD B BOJIE U OPTaHUUYECKUX PACTBOPUTEIISIX.

KauecTBeHHBIE peaKIMK Ha TIIIOKO3Y U KpaxMal.

O3HakoMJieHHE ¢ oOpa3llaMd U3JeIMM M3  TOJMATUJIEHA, IOJIUIIPOIUJICHA,

MOJIMBUHUJIXJIOPUIA.

[TpakTdeckue paboThl CIPYNITUPOBAHBI B OJIOKH — XUMHUECKUE NMPAKTHUKYMBbI, KOTOPBIE CITY>KaT
HE TOJIBKO CPEACTBOM 3aKPEIUIEHHUs] YMEHUM U HABBIKOB, HO TAKXKE U CPEICTBOM KOHTPOJIA 32
KayecTBOM UX C(POPMHUPOBAHHOCTH.

Temamuka uccneoosamenbckux u npoexmm;txpaﬁom:

1. DkcrepTH3a MPOTYKTOB MUTAHUS IO YIIAKOBKE.

2. OnpeneneHue Ka4yecTBa BOJBI.

3. KucnotHoCTh aTMOC(EpPHBIX 0CATKOB.

4. KauecTBEHHOE ONpEEIEHNE BUTAMIHA A B OBOILAX.

5. KauectBeHHoe onpenenenue Buramuaa C B OBOIIAX.

6. BeiparuBanue KpUCTaIOTHIPATOB.

7. ITouck Hanbonee 3pHEeKTUBHBIX METOIOB 3aIUTHl METAJUIOB OT KOPPO3HH.
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3. TemaTH4eckoe NIaHNPOBaHHUeE

Pa3pnennbl nporpamMmel Kou-Bo yacos | Koa-Bo Koua-Bo
KOHTPOJIb- | IpaKTHYec-
HBIX padoT | KuX padot
8 kiace
OcHOBHBIE TIOHATHS XUMHHK (YpOBEHb aToMHO — | 54 (51 + 3 3 6
MOJIEKYJISIPHBIX IIPEICTaBICHUMN ) yaca
Tema 1. [lepBoHaualib-HbIE XUMUYECKHUE pe3epBHOIO
IIOHATUSA BpPEMEHM)
Tewma 2.
Kucnopox. I'openue
Tewma 3. Bomopon 21
Tema 4. Bona. PactBopsl
Tema 5. KosnuecTBEH-HbIE OTHOIIEHUS B XUMUU
Tema 6 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIMHEHUU
5
3
8
5
12
Ilepnonnueckuil 3aKOH U IEPUOTAYECKAST 7 - -
CHUCTEMA XMMHUYECKUX AieMeHTOoB /.M.
MenneneeBa. CtpoeHue aToma
CrpoeHue BenecTra. XMMHUUECKasi CBSI3b. 7 1 -
Hroro 68 4 6
9 kiacc
MHoroo6pa3ue XuMHYECKHX PEeaKIhii 15 1 2
MHuoroob6pasue BeIecTB 43+ 3 2 7
yaca
pe3epBHOTO
BPEMEHU
Tema Hemerasst
31
Tema Metamibl
15
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Kpatkwuit 0030p BaXHEHIIINX OPraHUYECKUX 5 - -
BEIIECTB

Hroro 66 3 9

B aBTOpCKyto nporpaMmy BHECEHBI HEKOTOPbIE U3MEHEHUS.
8 ki1ace

Pe3epBHOE BpeMsl HCHOIB3YETCA CIEIYIOIMIMM 00pazoM:

¢ luac — Ha mpoBeAeHHE 00001maroIero ypoka mo teme «llepBoHaganbHbIe
XUMHUYECKHUE MTOHITHS

¢ luac - Ha penleHue pacueTHBIX 3a7a4u «Haxoxxenue MaccoBoil 1o
pPacTBOPEHHOI'O BELIECTBa B pacTBope. Briunciienrne Macchl pacCTBOPEHHOIO BEIIECTBA U
BOJBI OJId ITPUTOTOBJICHUA pacTBOpa OHpeHeHCHHOﬁ KOHICHTpauuu»

. 1 yac - Ha mpoBeeHrne 0000IIAIONIETr0 YpoKa Mo TeMe «BaxkHeiinue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI

9 kJaacc
3 yaca pe3epBHOI0 BpEMEHH HCIOIb3yeTCs Ha HU3ydeHHe TeMbl «MHOrooopasue BEeIecTB
OO6ocHOBaHMe: TIPH U3YUYCHUU HA3BAaHHBIX TEM HEJIOCTATOYHO BPEMEHU IS TPOBEICHUS
00001IAIONINX YPOKOB U YPOKOB I10 PELICHUIO PACUETHBIX U KAUYECTBEHHBIX 3a]1a4, & YPOKU 3TH
HEOOXOMUMBI, TaK KaK HAMpaBJICHBl HA pPeaTU3al{i0 BAKHEHIIMX TPEeOOBAHWN K 3HAHUSAM
yyalmxcs — NIpUMEHEHHE MONTy4YeHHbIX Y'Y [ Ui BBIONHEHUS! TPEHUPOBOYHBIX YIIPAKHEHUN U
MOJITOTOBKE K KOHTPOJILHOU pabote. OOo0maronee TeCTUPOBAHUE MTO3BOJISICT BBISIBUTH CTCTICHb
OBJIAJICHUS y4yalllUMHUCA 3HAHUSMHU IO OCHOBHBIM BONpPOCaM Kypca OPraHM4YeCKOW XHUMUU;
roTOBHOCTH K ciaue OI'D mo xumuu.
dopMyIHpOBKa Ha3BaHU pa3/IeioB U TEM COOTBETCTBYET aBTOPCKOM MporpaMme.
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