


Paznen 1. Ilnanupyemble pe3yJIbTaThl OCBOCHHSI y4eOHOT0 mpeaMera PopMupoBanme
YHHBEPCAJBbHBIX Y4eOHBIX AeHCTBHIA.

CrangapT ycTraHaBIUBaeT TpeOOBaHMSI K pe3yIbTaTaM OCBOCHHS OOYYAarOIIUMHUCS OCHOBHOU
00pa30BaTeNILHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUsI:
JIMYHOCTHBIM, BKIIOYAIONIMM TOTOBHOCTH M CHOCOOHOCTh OOYYArOIIMXCS K CaMOPAa3BUTHIO U
JUYHOCTHOMY CaMOOTIPEICIICHUI0, CHOPMHUPOBAHHOCTh WX MOTHBAlMA K OOYYCHHIO U
LIEJICHANIPABJICHHON TMO3HABATEIILHONW JIEATENIbHOCTH, CHUCTEMbl 3HAYUMBIX COLMAIBHBIX W
MEXKJIUYHOCTHBIX OTHOIIEHUH, IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPA)KAIOIIUX JIMYHOCTHBIE U
IPaXIAHCKHE ITO3HIIMH B JICATEIBHOCTH, COITUAIBHBIC KOMIICTCHIINY, TTPABOCO3HAHUE, CIIOCOOHOCTh
CTaBUTh IICIM W CTPOHUTh IKU3HEHHBIC IUIAHBI, CIIOCOOHOCTh K OCO3HAHHUIO POCCHUUCKON
UJICHTUYHOCTH B MOJUKYJIBTYPHOM COIIIYME;
MeTanpeIMeTHbIM, BKIIOUYAIOIIMM OCBOCHHBIE OOYYAIOUIUMUCS MEXKIPEIMETHbIE TOHSATHS |
YHUBEpCaJbHbIE YyueOHBIE JIEHCTBUS (PETYISATHBHBIE, IO3HABATEIbHBIC, KOMMYHUKATHUBHEIE),
CIOCOOHOCTh WX HCIIOJIB30BaHUS B y4eOHOUM, TIMO3HABAaTEIbHOM W COIMAJIBHOW TMPaKTHKE,
CaMOCTOSITEIbHOCTh TUTAHUPOBAHUSI M OCYIIECTBJICHUS Y4EOHOW NEATEIbHOCTH M OpraHU3alluu
y4eOHOTO COTPYJHHUYECTBA C TeEJaroraMd W CBEPCTHUKAMH, TOCTPOCHHE WHAMBUAYATHHOM
00pa30BaTeNIbHON TPAaCKTOPUH;
NnpeIMeTHbIM, BKIIOYAIOIINM OCBOEHHBIE OOYUAIOIIMMUCS B XOJ€ M3Y4YCHHUS y4eOHOTO IMpeaMeTa
yMeHUs crnenuduyueckue s JaHHOW MPpeAMETHOW 00JacTH, BUABI NEATEILHOCTH IO TMOTYyYEHUIO
HOBOT'O 3HaHUS B paMKax y4yeOHOTro MpeaMeTa, ero Mpeodpa3oBaHUIO U MPUMEHEHHIO B YUEOHBIX,
Y4€OHO-TIPOCKTHBIX M  COIMAIBHO-TIPOCKTHBIX CHUTYaIUsAX, (HOPMUpPOBAHWE HAYYHOTO THIIA
MBIIIUICHHS, HAYYHBIX TPEACTABICHUN O KIIOYEBBIX TEOPHSX, TUIMAX M BHUJaX OTHOIICHHH,
BIIaJICHUE HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH IMOHATUSIMH, METOJIAMHU U TIPHEMaMHU.
JIMYHOCTHBIE Pe3yJIbTaThbl OCBOCHHUSI OCHOBHOW 00pa3oBaTebHOW NPOrpaMMbl OCHOBHOIO
0011ero 00pa3oBaHUA OTPAKAIOT:
- BOCIMIUTaHUE POCCUMCKON IPaKJIaHCKON UICHTUYHOCTH: MaTPUOTU3MA, YBaKEHUSA K OTEUYECTBY,
MPOIUIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu; oco3HaHuE CBOEH ITHUYECKOM
MIPUHAVISKHOCTH, 3HAHME WMCTOPUH, S3bIKA, KYIbTYpbl CBOETO Hapoja, CBOET0 Kpasi, OCHOB
KYJIbTYPHOTO Haciequsi HaponoB Poccum u dyenoBedecTBa; YCBOEGHUE T'yMaHHUCTUYECKHX,
JEeMOKPAaTUYECKUX U TPAAUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUHCKOTO 00IEeCTBa;
BOCITUTaHKE YyBCTBA OTBETCTBEHHOCTH U JI0JTra repea PoanHoii;
- ¢opMUpoBaHHE OTBETCTBEHHOTO OTHOUICHHS K YUYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaronmxcs K CaMOpa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMH K OOYUEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO JajbHEHIIed WHIAUBUAYAJIbHON TpPaeKTOpUU
oOpa3oBaHus Ha 06a3e OpUEHTHUPOBKU B MUpe npodeccuit U mpodecCHOHATbHBIX MPEANOYTEHUH,
Ha OCHOBE ()OPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPYAY;
- (opmupoBaHuE IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM U OOIIECTBEHHON NPAKTUKH, YYHUTHIBAIOIIEIO COIHAIBHOE, KYJIbTYpPHOE,
S3BIKOBOE, TyXOBHOE€ MHOTOO0Opa3ue COBPEMEHHOI'0 MUPA;
- opmMupoBaHuE 0CO3HAHHOTO, YBAKHUTEIHLHOTO U JOOPOKEIATEIHHOTO OTHOIICHUS K APYrOMY
YeN0BEKy, €r0 MHEHUIO, MUPOBO33PEHUIO, KYIbTYpe, S3bIKY, Bepe, TPaKJaHCKON MO3UINH, K
HUCTOPHUH, KYIbTYpE, PEIMIUM, TPATULUAM, S3bIKaM, LEHHOCTSAM HapoAoB Poccum u HaponoB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH TUAJIOT C APYTUMH IIOJbMHU U JOCTHUTAaTh B HEM
B3aMMOIIOHUMAaHUS;
- OCBOCHHE COIMALHBIX HOPM, NpPaBUI TOBEIEHUS, posieid u (HOpM COIHAIBHON KU3HH B
TpyIIax u cooOIIecTBax, BKIOYas B3POCIbIE U COIMATbHBIE COOOIIECTBA; YUACTHE B IIIKOJIHHOM
CaMOYTpaBlieHUH W OOIIECTBEHHOU >KM3HH B Mpe/eraxX BO3PACTHBIX KOMIIETEHIUH C y4&TOM
PETMOHANBHBIX, ’THOKYIBTYPHBIX, COIIMATLHBIX M SKOHOMHUYECKUX 0COOEHHOCTEH;



- pa3BUTHE MOPAIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHHWH MOPAIbHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBE/ICHUS, 0CO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM MOCTYITKAM;

- (opmupoBaHMEe KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOINEHUU U COTPYJAHHUYECTBE CO
CBEPCTHUKAMH, JIETBMHM CTapliero ¢ MJIAJIIEr0 BO3pacTa, B3POCIbBIMU B  IpoIecCe
00pa30BaTeIIbHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-NCCIIeIOBATEIILCKOM, TBOPUECKON U IPYTHUX
BHJIOB JICATEILHOCTH;

- (opmupoBaHUE IICHHOCTH 3I0POBOTO M 0O€30MacHOr0 o0pa3a XWU3HU; YCBOCHHE ITPABUI
WHJIMBUIYAIHHOTO ¥ KOJUICKTUBHOTO OE€30MMaCHOTO TOBEICHUSI B YPE3BBIYANHBIX CUTYaIUsX,
YIPOXKAIOIIUX JKU3HU U 3[J0POBBIO JIFO/ICH, TPAaBUJI MOBEJACHHS HA TPAHCIIOPTE U HA JIOPOTaX;

- (hopMUPOBAHHE OCHOB IKOJOTHYECKON KYIbTYpPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHHS, Pa3BUTHE OTBITA SKOJOTUUECKH OPUEHTUPOBAHHOU pedIeKCUBHO-
OIIEHOYHOM U MPAKTUYECKOM JESITEIIbHOCTH B KU3HEHHBIX CUTYaIIHSIX;

- O0CO3HAHME 3HAYCHHS CEMbHU B KU3HH U€JIOBEKa U OOIIECTBA, MPUHATHE IIEHHOCTH CEMEHHOM
KU3HH, YBAKUTEIHLHOE U 3200 TIMBOE OTHOIICHUE K WICHAM CBOCH CEeMbH;

- pa3BUTHE ICTETUYECKOTO CO3HAHUSI Ye€pPEe3 OCBOCHUE XY0KECTBEHHOTO HACIIEIUs HAPOIOB
Poccnn n Mupa, TBOpUYECKOH AEATENBHOCTH 3CTETUYECKOTO XapaKTepa;

- (QopMupoBaHHWE OCHOB MPABOCO3HAHMS JJIi COOTHECEHHS COOCTBEHHOTO TIOBEICHUS U
MOCTYNKOB JAPYTMX JIIOJIEH C HPaBCTBEHHBIMH IICHHOCTSIMH W HOPMaMH TIOBEJICHUS,
YCTaHOBJICHHBIMH  3aKoHOJaTedbCcTBOM  Poccuiickoit ~ denmepanuu,  yOSKIEHHOCTH B
HEOOXOJMMOCTH 3allMINATh IMPABOTIOPSAIOK MPABOBBIMH CIIOCOOAMH W CPEICTBAMH, YMEHUH
peann30BbIBaTh OCHOBHBIE COIMATILHBIE POJIH B TPEJIesIaX CBOCH eeCIOCOOHOCTH.

MeTtanpeaMeTHbIe Pe3yJbTAThI 0CBOEHHSI OCHOBHOM 00pa30oBaTe/ibHOI MPOrpamMMbl
OCHOBHOI'0 00111er0 00pa30BaHUA OTPAKAIOT:

- YMEHHE CaMOCTOSITENIbHO ONPEIENIATh e CBOETr0 00y4eHus, CTaBUTh U (POPMYIHpOBaTh IS
ce0s HOBBIE 3a/1a4uM B yu€Oe U MO3HABATEIbHOM JI€ATENbHOCTH, Pa3BUBaTh MOTHBBI U MHTEPECHI
CBOCH ITO3HABATSIFHOM NEATCILHOCTH;

- YMEHHE CAMOCTOSITENIbHO IIJIAHUPOBaTh IIyTHM JOCTHKEHMS ILeJedl, B TOM YHCIE
alTbTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee A3 (HEeKTUBHBIE CITOCOOBI pEIIeHUs YUeOHbBIX 1
IM0O3HABATENbHBIX 33/1a4;

- YMEHHE COOTHOCUTh CBOM JEWUCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYILECTBIISATh
KOHTPOJIb CBOCH JIEATEJBHOCTH B MPOLECCE JOCTHXKEHUS pe3yibTaTa, OINPeAessTh CIOCOObI
JEHUCTBUI B paMKax IMPEJIOKEHHBIX YCIOBUN M TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLNEH;

- YMEHHUE OIICHUBATh MTPABUILHOCTH BBITIOJIHEHUS Yy4eOHO U 3a71aui, COOCTBEHHBIE BOZMOYKHOCTH
€€ pelleHUS;

- BJAJICHHME OCHOBAMH CAMOKOHTPOJISL, CAMOOLICHKHU, IPUHATHUS PELLICHUIA U OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIHHON JESITENLHOCTH;

- yMEHHE OMNpeAeNsTh MOHATHS, CO3/[aBaTb OO0OOIIEHMs, YCTaHABIMBAThH AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS U KPUTEPUU IS KiaccupUKaIUy,
YCTaHABJIMBATh [PUYMHHO-CIECJICTBEHHbIE CBSA3U, CTPOUTh JIOTUYECKOE PACCYXKICHHE,
YMO3aKII0uYeHre (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeNIaTh BBIBO/IBI,

- YMEHHE CO3/1aBaTh, IPUMEHATH U IPe0OPa30BLIBATh 3HAKU M CUMBOJIBI, MOJIEIH U CXEMBI JIJIs
pelieHns yueOHbIX U MO3HABATENbHBIX 33/1aY;

- CMBICJIOBO€ UTEHUE;

- YMEHHE OpPraHU30BBIBATH YUEOHOE COTPYAHUUYECTBO U COBMECTHYIO JIESTEIBHOCTh C YUUTEIEM
U CBEpPCTHHKAMH;, paboTaTh HWHAWBUIAYATbHO W B TPYIIE: HAXOAUTh OOIIee pelieHue u
pazpemiath KOH()IUKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U Y4€Ta HHTEPECOB; (HOPMYIUPOBATh,
apryMeHTUPOBaTh U OTCTAUBAaTh CBOE MHEHHUE;



- YMEHHME OCO3HAaHHO HCIIOJb30BAaTh pPEUYEBBIC CPEACTBA B COOTBETCTBUHM C 3aJayei
KOMMYHHUKAIIMH JJISl BBIPQXCHHUS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH; IUIAHUPOBAHUS H
peryisiliui CBOEH IEATEIbHOCTH; BJIAJICHUE YCTHOM M NHMCbMEHHOM PEYbI, MOHOJOTIMYECKOU
KOHTEKCTHOM PEUYbl0; Pa3BUTHE MOTHUBALIMU K OBJIAJCHHUIO KYJIbTYpPOW aKTUBHOIO IOJIb30BAHUS
CJIOBApsIMHM U IPYrUMHU ITIOMCKOBBIMHA CHCTEMAMU;

- (opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCTIOIB30BaHUS HH()OPMAITHOHHO -
KOMMYHHKAIIMOHHBIX TexHosorui (ganee KT — komneTeHuum);

- (dopMupoBaHHE W pPa3BUTHE ODKOJOTHYECKOTO MBIIUICHUS, YMEHHE TNPUMEHSTH €ro B
[I03HABATEIbHON, KOMMYHMKaTHMBHOM, COLMaIbHOW NpPAaKTHKE U  NpodeccroHalIbHON
OPHEHTALINH.

BbInycKHMK HAy4YUTCS:

- XapaKTEPU30BaTh OCHOBHBIE METO bl TIO3HAHUS: HAOIIOICHHE, U3MEPEHUE, IKCTIEPUMEHT;

- CBOMCTBA TBEP/BIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJIEISS UX CYIIECTBEHHBIE MIPU3HAKH,
- PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHYECKHI
BJIEMEHT», «IPOCTOE BEHIECTBO», «CJIOKHOE BEIIECTBO», «BAJEHTHOCTBY, «XUMHYECKas
peaKkuus», UCTOJIb3ysl 3HAKOBYIO CUCTEMY XUMHUHU;

- pacKpbIBaTh CMBICJ 3aKOHOB COXPaHEHHUS] MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO -
MOJIEKYJIIPHOM TEOPHH;

- pa3nuyaTh XUMUYECKUE U (PU3UYECKHUE SIBIICHNUS,

- Ha3bIBaTh XUMHYCCKHUE DJIEMEHTHI;

- OTNIPEACIIATh COCTaB BEIIECTB 10 UX popmysam;

- BAJICHTHOCTh aTOMa 2JICMEHTA B COCAUHECHUSIX;

- OMPENENATh TUIl XUMUYECKUX PEaKIUA;

- Ha3bIBaTh MIPU3HAKU U YCIOBHUS IPOTEKAHHUS XUMUYECKUX PEAKIIUIA;

- BBIBJIATH NIPU3HAKH, CBUICTEICTBYIONIUE O TPOTEKAHUN XUMUYECKON peakinu Ipu
BBINIOJTHCHUN XUMHUYECKOT'O OIbITA;

- COCTaBIIATH (POPMYJIbI OMHAPHBIX COCAMHEHUN;

- COCTaBJISATh YPABHEHUSI XUMUUYECKUX PEAKIINI;

- coOmroaTh mpaBuiia 6€30MacHOr PabOThI MPU MTPOBEICHUH OIIBITOB;

- TTOJIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM H TTOCYI0M;

- BBIYMCJISITh OTHOCUTEIIbHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MacChl BEILIECTB;

- BBIYUCJISITH MACCOBYIO J0JIF0 XUMHUYECKOTO JIEMEHTA 10 PopMyJsie COSTMHCHUS;

- BBIUUCIATH KOJUYECTBO, 00bEM MJIM MACCy BEIIECTBA M0 KOJIHUYECTBY, 00BEMY, Macce
peareHTOB WIX MPOJYKTOB PEaKIIHH;

- XapaKTepu3oBaTh (PU3UYCCKUE U XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPOJIA;

- [IOJIy4aTh, COOMPATH KUCIOPO/I U BOJIOPOS;

- pacro3HaBaTh OMBITHBIM ITyT€M ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO/I;

- pacKpbIBaTh CMBICH 3aKOHA ABOTaipo;

- PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3(PPEKT peakiumy, «MOISIPHBIA 00BEM»;

- XapakTepu30BaTh GU3NYECKUE U XUMHUECKHUE CBOMCTBA BO/IBI;

- PacKpbIBaTh CMBICII IIOHATHUS «PACTBOPY;

- BBIYMCIISTH MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM J0JIEW pacCTBOPEHHOI'O BEILIECTBA;

- Ha3bIBaTh COCAUHEHUS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

- XapakKTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUM, COJICH;

- ONPENENATh NPUHAUIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIacCy COCIMHEHU;
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- COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKIX COCTUHEHUIN N3y4CHHBIX KIIACCOB;

- TPOBOJUTH OMBITHI, MOJATBEPKAAIOIINE XUMUUECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

- pacrio3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KUCIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPACKU
WHJIUKATOPA;

- XapaKTEPU30BaTh B3aUMOCBSI3b MEXy KJIACCAMU HEOPTaHUYECKUX COCIMHEHUN;

- packpsiBaTh cmbica [lepuoanueckoro 3akona .M. Menneneesa;

- OOBSACHATH PUINICCKUI CMBICIT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XUMUYIECKOTO DJIEMEHTA,
HOMEPOB I'PYIIIBI U IIepuojaa B nepuoandeckon cucreme [[. M. Menneneesa;

- 0OBSCHATH 3aKOHOMEPHOCTH U3MECHEHHUS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B ITpeIeax
MaJIbIX TIEPUOJIOB U TJIABHBIX TOATPYIIIT;

- XapaKTepU30BaTh XUMHUUECKHE JIEMEHTHI (OT BOJAOPO/Ia IO KAIBIUs) HA OCHOBE UX MOJIOKECHHS
B nepuoauueckoii cucreme /1.M1. MenneneeBa 1 ocoO€HHOCTEN CTPOEHHSI UX aTOMOB;

- COCTaBJISITh CXEMBI CTPOCHHS aTOMOB TepBbIX 2() 371IeMEHTOB neproinueckon cucremsr J[. M.
MenneneeBa;

- PaCKpBIBaTh CMBICH MOHATUN: «XUMHUYECKAs CBSI3bY, «IJIEKTPOOTPHUIATEIHHOCTDY;

- XapaKTepHU30BaTh 3aBUCUMOCTH (PM3MUECKHX CBOMCTB BEIIECTB OT THIA KPUCTAJUTHIECKOU
peIeTKy;

- OTMIPEACTIATh BUJI XUMUYECKON CBSI3U B HEOPTraHUYECKUX COCTMHECHUSIX;

- n300paxxaTh CXEMBbI CTPOCHHS MOJICKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMH BHIAMHU
XUMHYECKUX CBA3CH;

- pacKphIBaTh CMBICT TTOHATUN «HOHY», KKATHOHY», KAHUOHY, «IJICKTPOTUTHD, «HEIICKTPOIUTHI,
«QIEKTPOJIMTHYECKAs JUCCOLUALUS», KOKUCIIUTEIbY, «CTEIIEHb OKUCIECHUS» «BOCCTAHOBUTEIDY,
«OKHCIIEHHE», «BOCCTAHOBIICHUEY;

- OIIPEAEIIATh CTENIEHb OKUCIIEHHS aTOMa JIEMEHTA B COEIUHEHNH;

- PacKpbIBaTh CMBICI TEOPUH HJIEKTPOIUTHUECKOMN TNCCOLNALINY;

- COCTaBJISATh YPABHEHUS AJIEKTPOJTUTAUECKON AUCCOIIMALIUM KUCIIOT, IIeJI0YEH, COJIEH;

- OOBSCHATH CYIIHOCTh MPOIIeCcca AEKTPOIUTUUECKON JUCCOLUAIIMN U PEaKIIUii HOHHOTO
oOMeHa;

- COCTaBJIATH IOJIHBIE U COKpAIICHHbIE HOHHbIE YPABHEHUSI pEaKui 0OMeHa;

- OIIPENENATh BOBMOKHOCTh POTEKAHUS peaKluii HOHHOTO OOMEHa;

- IPOBOJIUTH PEAKIUH, IOATBEPKAAOIINE KAYECTBEHHbBIN COCTAB PA3JIMYHBIX BEILIECTB;
ONIPENENATh OKUCIUTENNb U BOCCTAHOBUTEIID;

- COCTaBJIATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA;

- Ha3bIBaTh ()aKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOUN peaKiuu;

- KJTaCCU(UIIMPOBATH XUMUYECKUE PEAKIIUU 10 PA3THYHBIM IIPU3HAKAM;

- XapaKTEepU30BaTh B3aUMOCBSI3b MEXY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAILIOB;

- MPOBOJUTH OIBITHI MO MOJYYEHUIO, COOMPAHUIO U U3YUECHUIO XMMHUECKHUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO T'a3a, aMMUAKa;

- pacro3HaBaTh OMBITHBIM ITyT€M ra3000pa3HbIe BEIIECTBA: YTICKUCIIbIN I'a3 1 aMMHUAK;

- XapaKTEepPU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

- Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO WX (GopMylie: METaH, 3TaH, dTUJIEH, METAHOJ, ITaHO,
[JIMIEPUH, YKCYCHAasl KHUCJIOTa, aMUHOYKCYCHas KHCJIOTa, CTEapUHOBAsl KHCIIOTa, OJEMHOBAs
KHCJIOTA, TJIF0K03a;

- OLICHMBATh BIMSHUE XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH cpeibl Ha OPraHU3M YeJIOBEKa;

- TPaMOTHO 0OpalaTeCs ¢ BEMEeCTBAMU B TTOBCETHEBHOM JKU3HH;

- ONpPEAENsATh BO3MOKHOCTh POTEKaHUS peakluii HEKOTOPBIX MPEICTABUTENIEH OPraHUuYECKUX
BEILIECTB C KUCJIOPOJIOM, BOJOPOJIOM, METAINIAMU, OCHOBAaHUSIMHU, TAJIOT€HAMH.

BblﬂyCKHHK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:
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- BBLIBUT'aTh U MPOBCPATH SKCHICPUMCHTAJIBHO T'MIIOTE3bI O XUMHUUYCCKUX CBOMCTBaxX BCIICCTB HaA
OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMUYECKHE PEAKIIMU, O XapaKTepe
U MPOJYKTaX Pa3IMYHbIX XUMUYECKUX PEAKLIUIA;
- XapaKTepU30BaTh BEILIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABJIUBATH IPUYMHHO -
CJICACTBCHHBIC CBA3U MCKAY NaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,
- COCTaBJIATb MOJICKYJIIPHBIC U ITOJHBIC HOHHBLIC YPABHCHHA 110 COKPAIICHHBIM HOHHBIM
YpaBHEHUSM;
- IPOTHO3HUPOBATH CIIOCOOHOCTD BCHICCTBA MPOABJIATH OKHUCIIUTCIBHBIC NJIM BOCCTAHOBUTCIIbHBIC
CBOICTBA C YUETOM CTEIEHEN OKUCIICHHS JIEMEHTOB, BXOISIINX B €r0 COCTAB;
- COCTaBJIATb YPaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIUX IMOCIICAOBATCIIBHOCTU HpeBpaHIeHI/Iﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;
- BBIJIBUT'aTb U MPOBCPATH SKCIICPUMCHTAJIBHO TUIIOTE3bI O PE3YyJIbTaTax BO3}1€I>1€TBH$I PA3INIHBIX
(akTOpOB HAa U3MEHEHNE CKOPOCTU XUMHUUYECKOHN peakinu;
- HCIIOJb30BAaThb HpI/IO6peT€HHI)I€ SHAHUA JJId 9KOJIOTUYECKH I'PAMOTHOI'O ITOBCICHUS B
OKpYKarollen cpene;
- HCIIOJBb30BAaTh HpI/IO6peT€HHI>Ie KIIFOUYCBBIC KOMIICTCHIMU IIPU BBIMIOJIHCHUH IMPOCKTOB U
y4eOHO-HMCCIeIOBAaTENbCKUX 3aJad [0 HW3YYEHHMIO CBOMCTB, CIOCOOOB TMOJY4YEHHUS U
pacrno3HaBaHUsl BEILIECTB;
- 00BLEKTHUBHO OIICHUBAThH I/IH(l)OpMaHI/II-O 0 BEHICCTBaX U XUMHUYCCKUX MMPOoLEcCcax;
KPUTHYECKH OTHOCUTBHCSA K MICEBOHAYYHON HHPOpMAaIIMK, HeA0OPOCOBECTHO pekiame B
CpeacTBax MaccoBoM nHpopmanuu;
- 0CO3HaBaThb 3HAUYCHUEC TCOPETUUCCKUX 3HAHUM 110 XUMHH JJIA HpaKTquCKOﬁ ACATCIIbHOCTH
4eJI0BEKa;
- cOo3J1aBaTh MOJENIU U CXEMBbl JUIsl pelleHHs y4eOHBIX M TO3HABATENbHBIX 3aJad; MOHHUMATh
HE00X0AUMOCTb COOMIOICHUSI IPEANUCAHNM, TIPEATaraéMbIX B MHCTPYKIMAX 110 UCIOJIb30BAHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMUU U JP.

Paznen 11
Conep:xanue y4eOHOT0 npeaMeTa

B cucreme ecrecTBeHHOHaAYy4HOTO 0Opa30BaHUs XMMHUS KaK y4e€OHbIN MpeIMeT 3aHUMAET
BaXHOE€ MECTO B IIO3HAHUM 3aKOHOB NPUPOAbI, (HOPMUPOBAHMM HAYyYHOW KapTUHBI MHDA,
CO3/IaHMHM OCHOBBI XMMHUYECKUX 3HAHWMH, HEOOXOIAMMBIX Ui IOBCEIHEBHOM J>KM3HHU, HABBIKOB
3JI0pPOBOTO M 0€30MaCHOro /s YeJIOBEKa M OKpY’Karollel ero cpenipl oopasa KU3HH, a TAKKE B
BOCIIMTAHUM YKOJIOTMYECKOH KYIbTYPBHI.

VYcnemHocTh M3y4eHUS XMMHUHM CBsi3aHa C OBJIAQJCHUEM XUMHUYECKUM SI3bIKOM, COOJIOAECHUEM
npaBua  Oe3omacHOl paboOThl IpU  BBIMNOJHEHMM XMMHUYECKOI'O HKCIEPUMEHTa, OCO3HAaHUEM
MHOTOUYHCIIEHHBIX CBA3EH XUMUU C APYTUMHU IIPEAMETAaMU HIKOJIBHOTO Kypca.

[Iporpamma BriItOYaeT B ceOs OCHOBBI HEOPraHWYECKOH M opraHMyeckoi XuMuu. ['aBHON naeeit
IIPOrpaMMBbl SBJISIETCS CO3aHue 6a30BOr0 KOMIUIEKCA OTIOPHBIX 3HAHUI MO XMMUHU, BEIPRXKEHHBIX B
(bopme, COOTBETCTBYIOLLEH BO3paCTy 00yUJarOUXCsl.

B conepxxaHuM [AaHHOTO Kypca IPEACTABICHBI OCHOBOIOJArarolue XUMHYECKUE
TEOPETUYECKUE 3HAHUS, BKIIFOYAIOIINE U3YYEHUE COCTaBA U CTPOCHMS BELIECTB, 3aBUCUMOCTH UX
CBOWCTB OT CTPOCHMS, MPOrHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTEU
XMMUYECKUX IIPEBPAICHUN W IIyTed YIpaBiICHUS HMMHM B LEIAX IOJIydEHUs BELIECTB H
MaTepHuasios.



TeopeTnueckyto OCHOBY M3YyYE€HHs] HEOPTraHWYECKOW XHMHH COCTaBIJISIET aTOMHO-MOJICKYJISPHOE
yuenue, Ilepuonmueckuit 3akon .M. MenaeneeBa ¢ KpaTKUMU CBEAEHUSAMHU O CTPOCHHH aTOMa,
BHJIaX XUMHUYECKOU CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B wu3yyenum Kkypca 3HAUMTENbHAs pPOJIb OTBOJAUTCS XUMHUYECKOMY HSKCIHEPUMEHTY:
MPOBEACHUIO MPAKTUYECKUX U JaOOPATOPHBIX pabOT, OMHMCAHHUIO PE3YyIbTATOB YYECHHUUYECKOTO
HKCTIEPUMEHTA, COOIIOACHUIO HOPM U IIPaBuiI Oe30MmacHOi paboThl B XUMHUYECKON J1a00paTopuu.

Peanu3zamust gaHHOW TporpaMMbl B Iporecce OOydeHHUs IO3BOJMT OOYdJarONUMCS YCBOWTH
KJIFOUEBBIE XUMHUYECKHUE KOMIETEHIIMU M TOHSATh POJIb U 3HAYECHUE XUMUM CPEIU JAPYTUX HAYK O
MIPUPOJIE.

N3yuenne mnpenmera «Xumus» B dYacTh (GOPMHUPOBAHMS Y OOYYAIOIIMXCS HAYYHOTO
MHPOBO33PEHHsI, OCBOCHHUSI OOIICHAYYHBIX METOJI0B (HAOIOJEHNE, H3MEpPEHUe, SKCIIEPUMEHT,
MOJISTUPOBAHNE), OCBOCHHS TMPAKTUYECKOTO TIPUMEHEHHUs HAyYHbIX 3HAHUW OCHOBAaHO Ha
MEXIIPEMETHBIX CBs3AX ¢ mpeameramu: «buomnorus», «l'eorpadusy, «ctopus», «Jluteparypay,
«Marematuka», «OCHOBBI 0€30TACHOCTH >KH3HEACATEIHHOCTHY, «Pycckuii s3bik», «Dusnkay,
«DKOJIOTUSD.

IlepBoHaUYa/IbHbIE XMMUYECKHE MOHSITHUS

[Ipeamer xumuu. Tema u BemectBa. OCHOBHBIE METOJNBI TMO3HAHUS: HAOMIOJIEHWE, W3MEpPEHUE,
skcriepuMeHnT. dusnueckne W XUMHUYECKHe sBieHus. YUucteie BemectBa u cmecd. CrocoObl
pazaenenusi cmeceil. Atom. Mosekyna. XUMUYECKHI 3JIEMEHT. 3HAKM XUMHYECKHUX SJIEMEHTOB.
[IpocTeie u cioxHBIE BemiecTBa. BalleHTHOCTh. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTBA.
Xumunueckue popmynsl. MHaekcel. OTHOCHTENbHAS aTOMHAas M MOJIEKylsspHas Macchl. MaccoBas
JIOJISl XUMHUYECKOTO 3JIEMEHTa B COCAMHEHHMH. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB. XUMHYECKUE
ypaBHeHUsA. Koadduimentsl. YcmoBus U MPU3HAKK TMPOTEKAHUS XUMHUYECKUX peakmuil. Moib —
€IMHUIIa KOJTMYECTBA BeniecTBa. MossipHasl Macca.

Kucaopoa. Bogopon

Kucnopon — xumuyeckuit s3neMeHT U mpoctoe BemecTBo. O30H. CocTtaB Bo3ayxa. PU3MUYECKUe U
XUMUYECKHEe CBOMcCTBa kucinopona. Ilonmydenue m mpumeHeHue Kuciopona. TeroBoil 3ddext
XUMUYECKUX peakuuid. [TonsTre 00 9K30- U SHIOTEPMHUECKUX peakiusiax. Bomopoa — XxumMudeckuit
3JIEMEHT U MpOCTOE BemecTBo. PU3MUYECKHMe M XUMHYECKHE CBOMCTBa Bojopona. I[lomydenue
BoJioposa B Jaboparopuwr. [lomydeHue Bomoposia B MpOMBINLICHHOCTH. [IpumeHnenue Bogopona.
3akoH ABoranpo. MossapHbiii 00beM Ta3oB. KauecTBeHHBIC peaKIuu Ha ra3000pa3HbIC BEIIECTBA
(kucmopon, Boopos). OObEMHBIE OTHOIIIEHHUS Ta30B IPH XUMUUYECKUX PEAKITUSIX.

Bona. PacTBopbl

Bona B npupozne. KpyroBopor Bonbl B npupoje. dusnyeckue m XMMHUUYECKHE CBOMCTBA BOJIBI.
PactBoprl. PactBOpMOCTh BelecTB B Boje. KoHieHTpauuss pactBopoB. MaccoBas 1oJist
pPacTBOPEHHOTO BEIIECTBA B paCTBOPE.

OcHOBHBIE KJIACCHI HEOPTrAaHUYECKUX COeTUHEHU M

Oxcunpl. Krnaccuduxarmus. Homenknatypa. ®usnueckue CBONCTBA OKCHIOB. XHUMHUYECKUE
cBoiictBa okcuaoB. I[lomyuenue wu mnpumeHenue oxcuaoB. OcHoBanusa. Knaccudukarms.
Homenknarypa. ®usnueckue cBoicTtBa ocHOBaHMM. [lomydeHne ocHOBaHuM. XUMHUYECKUE
cBoiictBa ocHoBaHMi. Peakums Heirpanuzamuu. Kucnorsl. Knaccugukanus. Homenknarypa.
®dusnueckue cBoMCTBa KUCIOT. [losyuenne u npuMeHeHne KUCI0T. XMMUYECKHUE CBOMCTBA KUCTIOT.
WNunukatopel. M3MeHeHne OKpackd MHIUKATOPOB B paznuuHbIX cpenax. Conu. Knaccudukarus.
Homenknarypa. ®usnueckue cpoiictBa coiieil. [lonyueHne m npumMeHeHue cosiell. XUMHUUYECKUe
CBOMCTBa coyiell. ['eHeTHUecKas CBSI3b MEXIY KlaccaMH HeopraHM4eckux coeauHeHuid. [Ipobmema
0€3011aCHOTO UCIOJIB30BAHUS BEIIECTB M XUMUUYECKUX



peakuuii B MOBCEJHEBHOM KU3HHU. TOKCHUYHBIE, TOPIOYME M B3PBIBOONACHBIE BeUIECTBA. bbITOBas
XUMUYECKasi FPaMOTHOCTb.

Ctpoenue atoma. I[lepuoanyeckuii 3aKoH U NMePUOANYECKAS CUCTEMA XUMHUYECKHX 3JIeMEHTOB
JI.LA. MennesieeBa

Crpoenue aroma: sapo, SHepreTuueckuii ypoBeHb. CocTaB sifjpa aroMa: MPOTOHBI, HEHTPOHBIL.
N3otonel. [lepmognueckuit 3akoH JI.JMI. MenneneeBa. Ilepuommyeckas cucreMa XHUMHYECKUX
anementoB JI.M. MenneneeBa. ®u3MYECKUd CMBICT AaTOMHOTO (MOPSAKOBOTO) HOMEpaA
XUMHUYECKOTO DJIEMEHTa, HOMEpa TpYIIbl U TepHoja MNepuogudeckor cucreMbl. CtpoeHue
SHEPTreTUUECKNX YPOBHEW aTOMOB MEpBbIX 20 XMMUYECKUX DJIEMEHTOB MEPHOINYECKON CHUCTEMBI
J.1. MenpaeneeBa. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB aTOMOB XMMMUYECKHX JJIEMEHTOB U UX
COCIMHEHUN Ha OCHOBE MOJIOKEHUs B mepuoanueckor cucreme .M. MenneneeBa u cTpoeHUs
atoma. 3Hauenue [lepuoauueckoro 3axona J1.11. Menneneena.

CtpoeHue BelecTB. XUMHYECKAsi CBA3b

DNEeKTPOOTPHUIIATEIIEHOCTh AaTOMOB XUMUYECKUX dJIEMEHTOB. KoBanieHTHasi XUMUYeCKast

CBSI3b: HETIOJIsIpHAS U noJisipHasi. [loHsTHE 0 BOJOPOHOM CBSI3U U €€ BIUSAHUU Ha (PU3NYEeCcKue
CBOMCTBA BEIIeCTB Ha TmpuMepe Bonbl. MoHHas cBs3b. Metammuyeckas CBs3b. TUIbI
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJISIpHAs!, HOHHASI, METAJUTMYECKast ). 3aBUCUMOCTh
(bMBUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIITUIECKOMN PEIIETKH.

XuMHUYeCKHe peakuuu

[IoHATHE O CKOpPOCTHM XMMHYECKON peakumu. PakTopsl, BIHSIONIME HAa CKOPOCTh XWMHYECKOU
peakuuu. Ilonarne o kartanm3atope. Kiaccupukamuss XMMHYECKHX PEAKIUNA 10 Pa3TUYHBIM
MPU3HAKaM: YHCIYy W COCTaBy HMCXOJHBIX M TIOJIYYCHHBIX BEIIECTB; HM3MEHCHHMIO CTEICHEH
OKHCJICHUSI AaTOMOB XHMHMYECKUX JJIEMEHTOB; NOTJIOIIEHUID WJIM BBIICICHUIO SHEPIUM.
DNEeKTPONUTHYECKAsT AUCCOLMALMS. DINEKTPOJINUTHI U HEINEKTPOJIUThI. MoHbl. KaTHOHBI 1 aHHOHBI.
Peakiiun moHHoro oomMeHa. YCIoBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA. DJIEKTPOJIUTHUYECKAS
JUCCOLMAIMs KUCIIOT, menode u coseil. Ctenenb okuciaeHus. OnpeaeieHue CTENEHH OKUCIECHUS
aTOMOB XMMHYECKHX DJIEMEHTOB B coequHeHusx. Oxucnurens. BoccranoBurens. CylHOCTH
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIAMN.

Hemertansbl IV — VII rpynn u ux coeqmueHust

[TosnoxeHrne HeMETa/IOB B MEPUOJIMYECKON cucTeMe XxuMuueckux snemeHToB [[.M. Menneneena.
OO6mume cBoiicTBa HemMeTauioB. ['amoreHsl: (u3Mveckne W XUMHYECKHe cBocTBa. CoenuHEHUs
raJIOTEHOB: XJIOPOBOJOPOJ, XJIOpOBOJOpoaHas kuciora u ee couu. Cepa: ¢Qusmueckue u
xuMHuueckue cpoiictBa. CoeluMHEHUs cepbl: CepoBOAOPOJ, Cylbpuabl, OKcuabl ceprl. CepHas,
CEpHHUCTasi U CEPOBOJIOPOAHAS KUCIOTHI M MX COJNU. A30T: PU3NYECKHE U XMMHUYECKHUE CBOWCTBA.
Ammuak. Conu ammonusi. Okeupl a3ota. A3oTHas kucinorta u ee coiu. docdop: ¢usnyeckue u
xumuueckue cBoiictBa. Coenunenus gocdopa: okcua gocdopa (V), oprodochopHas Kkuciora u ee
conmu. Yruepond: (u3MuecKue U XMMHUYECKHE CBOICTBa. AIJIOTponus yriepoja: aiamas, rpadur,
kapouH, pymnepensl. Coenunenus yriepoaa: okcuasl yriaepoaa (II) u (IV), yronbHas kucnoTa u ee
conu. KpemHmii 1 ero coequHeHusI.

MeTaJ1bl M UX COEIMHEHUS

[lonoxxeHne MeTamwIOB B MEPHOJUYECKOM cucTteMe Xumuueckux siemeHToB [[.M. Menpaeneesa.
Mertanisl B ipupojie ¥ 001ue cnocoObl ux noixydeHus. Oomue ¢pu3ndeckue cBOWCTBAa METAIIIOB.
OO0mue XuMUYEeCKHe CBOMCTBA METAIOB: pEaKlMd C HEeMeTalaMH, KHUCJIOTaMH, COJIIMHU.
DNEeKTPOXUMHUYECKUN P HanpsokeHUd MetaisioB. ll[enouyHble MeTaibl M UX COEIUHEHHS.
[IlenoyHO3eMeNbHBIE METAUTBI U MX COEAMHEHUs. ANOMUHHI. AMQOTEpHOCTh OKCcHAA U
rugpokcuaa amoMuHus. JKenezo. CoequHeHus: xene3a U UX CBOMCTBA: OKCHJBI, THAPOKCUIBI U
comu skene3a (1T u 111).

IlepBoHaya/IbHBIE CBeleHUS 00 OPraHUYeCKMX BellecTBax

[TepBoHayanbHBIE CBEJCHUSI O CTPOCHUH OPraHUYECKHUX BELIECTB. Y TJIEBOJIOPOABI: METaH,

JTaH, oTuiieH.  VICTOYHMKH  YI7IeBOJOPOJIOB:  MPUPOAHBIA  Ta3,  HePTh,  Yrojb.
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Kucnopozacoaepsxaiiye COeTUHEHUS: COUPTHI (METAHOJ, 3TAHOJ, TIIULEPHH), KAPOOHOBBIE KUCIOTHI
(YKcycHast KUCIIOTa, aMMHOYKCYCHAsi KUCJIOTa, CTEApUHOBAs M OJIEMHOBAsk KUCIIOThI). buonornuecku
Ba)XHBIE BEIIECTBA: JKUPHI, TIIIOK03a, Oenku. XMMUYEeCKOe 3arps3HEHUE OKPYKAIOIIeH CPe/ibl U €ro
IIOCJIEICTBUSI.

Tunbl pacyeTHbIX 3a1a4:

Brranciienne MaccoBo# J10JIM XUMHYECKOTO AJIEMEHTa 10 (JOpMYyIie COCTMHEHUS. Y CTAHOBJICHUE
npocTreiiei GopMyITbl BEIIECTBA IO MACCOBBIM JIOJISIM XUMHYECKUX

3JIEMEHTOB.

BrrunciieHus mo XuMu4ecKuM YPaBHCHUAM KOJMNYCCTBA, O6’I)eMa, MacCChI B€UICCTBA 110 KOJIUYCCTBY,
00BbeMy, Macce peareHTOB MU MPOTYKTOB PEAKIIUH.

Pacuer MaccoBoif 10711 pPaCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Tembl npakTHYecKkUX padoT:

JlabopaTopHoe obopyaoBaHUE U TTpUeMbl oOparieHus ¢ HuM. [IpaBuia 6e3o0macHoi paboOThHI B
XUMUYECKOH 1abopaTopuu.

OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIM.

[Ipu3Haky NpoTeKaHUs XMMUYECKUX PEAKIUH.

[Tosydenne KUCIOpOa U U3yYEHUE €T0 CBOMCTB.

[Tosydenune BO10pOaa U U3YYEHUE €0 CBOWCTB.

[IpuroroBieHne pacTBOPOB € ONPEIEICHHON MacCOBOM JI0JIEN PaCTBOPEHHOTIO BellecTBa. Pemenne
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME «OCHOBHBIE KIACCHI HEOPraHN4CCKUX

COCTMHEHUI.

Peakuu nonHoTro oOMeHa.

KauecTBeHHbIE peakiiy Ha HOHBI B PacTBODE.

[Tosnydenne aMMuaka U U3y4eHHe €ro CBOMCTB.

[Tosydenune yriaekuciaoro ra3a u u3y4eHue ero CBOMCTB.

Pemenue skcnepuMeHTanbHbIX 3a7a4 o teme «Hemeramner IV — VII rpynn u ux coenuHeHun.
Pemenue skcriepuMeHTaANBHBIX 3aa4 10 TeMe «MeTallIbl U UX COSIUHEHUS.



Pazpea II1. TemaTuueckoe INIAHUPOBAHHE ¢ YKA3AHUEM KOJHYECTBA 1aCOB, 0OTBOAUMBIX
HA 0CBOEHME KAXKI0H TeMbl

8 KJIACC
Ne IIpumevyanue
Ne | o/m Koar- (McmoJib30BaHUE
Tema ypoka BO
nn| B obopynoBanus Touku
TeMe Hacon pocra)
IlepBoHaya/IbHBbIE XUMUYECKHE NOHATHSA (254)
1 1 [[Ipenmer xumuu. Tena u BeuecTna. 1
(OCHOBHBIE METOJIbI TIO3HAHUS:
HAOJTIO/ICHIE, N3MEPEHUE, SKCTICPUMEHT.
2 2 [[Ipaktuueckas padota Nel. JlabopaTopHoe 1  [dudposas mabopaTopus
000pYy/I0OBaHNE U TTPUEMBI OOPAIIICHUS C RELEON
HuM. [IpaBuna GezonacHoi paboTHI B [ [ndpoBoit naTynk
XUMUYIEeCKO jabopatopuu. CTpoeHue TeEMIIEPATypPhI
[IJITAMEHU. CrinproBKa
CBeua.
3 3  |Du3uyecKkre U XUMHUYECKUE SBIICHUS 1
4 4 [Hucteie BemecTBa u cmecH. CrocoObI 1
pa3/ieIeHUs] CMecei
5 5 [[Ipaxrmueckas padora Ne2. Ouncrka 1
Barpsi3HEHHOW MOBAPEHHOW COJIH.
6 6 |AtoMm. Mosekyna. 1
7 7  [XuMu4eckuit 2JIeMEHT. 3HAaKH XHMHUYECKUX 1
DIIECMEHTOB
8 8 [[IpocThie U CIOKHBIC BENIECTRA. 1
9 9 |[BameHTHOCTH 1
10 10 [3akoH MOCTOSHCTBA COCTaBa BEIIECTBA. 1
11 | 11 [Xumwmueckue dopmynbl. MHIEKCH. 1
12 12 |OtHOCHUTEIBHAS aTOMHAS M MOJICKY/IIpHas 1
MaCChI
13 13 [MaccoBas 1011 XUMHUYECKOT'O JJIEMEHTA B 1
COCTMHCHUU.
14 14 [BrrunciieHue MaccoBOM 10U XUMHUYECKOT'O 1
prieMeHTa Mo (GopMyIie COeTUHEHHUSI.
15 15 [VYcranoBneHue npocTeitieit GopMyIibl 1
BEIIECTBA 110 MACCOBBIM J0JISIM
XMHUYIECKUX DJIEMECHTOB.
16 16 [MaccoBas D0/ XUMHYECKOTO DJIEMEHTA B 1
COCTMHCHUHT
17 17 [BakoH COXpaHEHHS MacChl BEIICCTB. 1  [BeCBHI TEXHOXHUMHYECKHE
J[eMOHCTpalMOHHBIN YKCIEPUMEHT. «3aKOH IUTH IEKTPOHHBIE; CBEYA;
COXPAHEHHUS MaCChI BEII[ECTB K0J10a rTockooHHas 250
MJT; JIOKKA JUTSI COKMTaHUsT
BEIIESCTB
18. | 18. [Xumuueckue ypaBHeHUS. KoahpummeHTHI. 2
19 | 19
20 | 20 |YcnoBus v mpU3HAKK MPOTEKAHUS 1
XMHUYECKUX PEaKIni.




21

21

[[pakTuueckas padora Ne3. [Tpuznaku
[TPOTEKAHUSI XMMUYECKUX PEAKIIMI.

22

22

Mouib — eqMHHIIA KOJIMYECTBA BELIECTBA.
MousipHas macca.

23

23

MousipHas macca.

24

24

Kontponsnas padora Nel mo teme
(HepBOHa‘-IaJII)HI)IC XUMHNUYCCKHUEC ITOHATUA»

25

25

BbrunciaeHus 1o XMMUYECKUM YPaBHEHUSIM
KOJINYEeCTBa, 00beMa, MacChl BEIIECTBA IO
KOJINYECTBY, 00BEMY, MAaCCEe PEareHTOB MU
[IPOJYKTOB PEAKIIH.

Kucaopoa. Bogopona (94)

26

Kucmopos — XMuMHYECKUI 3JIEMEHT U
npocroe BemecTBo. O30H. CocTaB BO3ayXa.

27

duznueckre 1 XUMHUYECKUE CBOUCTBA
K CJIOpOJA.

28

w

[TosryueHne 1 npuMeHeHue KUCIOpoaa.

29

[IpakTrueckas padora Ne4. [Tomyuenue
KHCII0pOJia U M3yYeHHE €ro CBOMCTB.

30

Boaopoa — XUMUYeCKHM JIEMEHT U
mpoctoe BemecTBo. [lomyuenue Bomopoaa B
ltabopatopuu. [loyaenue Bogopoa B
TPOMBITTIICHHOCTH.

31

Du3nyeckre U XUMIUUECKHE CBOMCTBA
Bosopoaa. [I[puMeHnenne Boopoa.
KauecTBeHHBIC peakMK Ha ra3000pa3HbIC
BelecTBa (KMCIOPOI, BOAOPO).

32

[IpakTudeckas padora NeS. [lomydenue
BOJIOPOJIa M U3YyYCHHUE €TI0 CBOUCTB.

33

3axkoH ABoraapo. MossipHbIiA 00bEM ra3oB.
(OO0beMHBIE OTHOLIEHUS Ta30B MPU
XHMUYECKUX PEaKIUsIX.

34

BeraucieHus mo XuMU4ecKUM YpaBHCHUAM
KOJINYCCTBA, O6’B€Ma, MacCChl B€IICCTBA 110
KOJINYCCTBY, O6’L€My, MacCCC pCarCHTOB UJIN
IPOAYKTOB PCAKIINU.

Bona. PactBopsbl. (54)

35

Bona B mpupose. KpyroBopoT BojbI B
mpupoe. Gusndeckue u XuMUYECKUE
CBOMCTBA BOJIbI. J[eMOHCTpaIlMOHHBIN
HDKCIIEPUMEHT .

«PaznoxeHne BOJbI AJEKTPUUECKUM
TOKOMY.

npubop JuIs OTIBITOB ¢
BICKTPUYECKUM TOKOM;
ICTOYHUK MOCTOSIHHOTO
TOKa: NpOOUpPKH — 2 MIT. ,
[IPOHYMEPOBAHHBIE;

[TyJYUHKA,; CIMPTOBKA,
NpoOKKU — 2 1T, MUHIIET.

36

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.

KoHIeHTpalus pacTBOpoB. MaccoBas 101
ACTBOPEHHOIO BEIIECTBA B PACTBOPE.

37

PacueT MaccoBoi J0IH PaCcTBOPCHHOT'O

BEI[ECTBA B paCTBOPE.
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38 4 [[Ipaktuueckas padora Ne6. [IpurotoBneHue 1
[PACTBOPOB C ONPEAECICHHON MAaCCOBOM
T0JIeii pAaCTBOPEHHOTO BEIIECTBA.
39 5 [KontposibHas paboTa Ne2 1o Teme 1
Kucnopon. Boropoa. Boxay.
OCHOBHbIE KJIAaCChl HEOPraHu4yeckux coeqnnenuii (174)
40 1  [Oxcunel. Knaccugukanms. Homenkinarypa 1
41 2 |du3nvecKue CBONCTBA OKCHIIOB. 1
X IMUYECKHE CBOKMCTBA OKCHJIOB.
42 3 |[lomydyeHue u mpruMEHEHUE OKCHJIOB. 1
43 4 OcHoanus. Kiaccuduxanusi. 1
Homenkiarypa
44 S5 [DPusnyueckue CBOMCTBA OCHOBAHUH. 1
[loydyeHre OCHOBaHMIA.
45 6 [Xumuueckue CBOMCTBA OCHOBAHMIA. 1 [Hudposas nmabopaTopus
JTaGopaTopHbIit ONBIT . «OCHOBAaHHUS . RELEON
Peakius HelTpanu3auum» [[nudpoBoii pH. mratus ¢
BAKUMOM; TISATh
XUMHYECKIX CTaKaHOB (25
MJT); TPOMBIBAJIKA.
46 7  [Kucmotel. Knmaccudukarms. 1
Homenkiarypa. ®uszndeckue cBOMCTBa
KICITOT.
47 8 [[Monmydenune n mpuMEHEHHE KUCIIOT. 1
48 9 | Xumuueckue CBOMCTBA KUCIIOT. Peakins 1
HEUTpaTA3allUN.
49 10 [MumukaTopsl. MI3MeHEHHE OKpacKu 1
MHIUKaTOPOB B PA3JIMYHBIX Cpeaax.
50 11 |Comu. Knaccudukanus. Homenknarypa. 1
(DH3MYECKrEe CBOMCTBA COJICH.
51 12 [[lomyyeHue u MPUMEHEHHUE COJICH. 1
52 13 [ Xumuyeckue CBOWCTBA COJICH. 1
53, 14, [eHerHdeckas CBs3b MEXKIY KJaccaMH 2
54 15 |HeopraHM4ecKux COCTUHEHU.
55 16 [[Ipaktuueckas pabota Ne7. Pemenue 1 |[dudposas mabopaTopus
HKCIIEPUMEHTAIBLHBIX 3a/1a4 110 TEME RELEON
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX [[udposoii pH. mTaTus ¢
coenuHeHuiy. «Onpenenenue pH BOKUMOM; TISATh
[PACTBOPOB KHCIIOT U IIENOUCii» XUMHYECKHX CTaKaHOB (25
MJT); TIPOMBIBAJIKA.
56 17 |KontponsHas padota Ne3 mo Teme 1
«OCHOBHBIE KJIACChl HEOPTAHUUYECKUX
COCIMHEHUIN.
Crtpoenune aroma. [lepuoanyeckuii 3aKoH 1 nepuoINYeCKan
cucrema xummnuyeckux jiemMenToB /.. MenneneeBa (54)
57 1 [Crpoenwue atoma: siipo, JHEPTETUUYECKUI 1
ypoBeHb. CocTaB sijpa aToMa: MPOTOHHI,
HEUTPOHBI. M30TOMBLI.
58 2 |llepmonnyeckasi cHCTeMa XUMHUYECKUX 1
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binemeHToB /.M. Menaeneepa. @uzndeckuit
CMBICJI aTOMHOTO (TIOPSIIKOBOT'0) HOMEPA
XMUYECKOTO AJIEMEHTa, HOMepa IPYIIIbl U
[IeproJ1a MEPUOJUYECKON CUCTEMBI.

59

w

[ lepnonueckuii 3akoH /I.1. Menneneesa.

60

CTpoeHre SHEPreTUYECKUX YPOBHEH
ATOMOB TIEPBBIX 20 XUMHUYECKUX 2JIEMEHTOB
nepuoanueckon cucreMsl 1. 1.
Menieneena.

61

3aKOHOMEPHOCTU MU3MEHEHUSI CBONCTB
ATOMOB XUMHYECKUX PJIEMEHTOB U UX
COCTMHEHU I Ha OCHOBE TMOJIOKEHUS B
nepuoanyeckoit cucreme .M. MenaeneeBa
I CTPOCHHUS aTOMa. 3HaUCHUE

[ lepnoanueckoro 3akoHa /[.1.
MeHieneeBa.

CTpoenne BeulecTB. XUMHYECKas CBsA3b (44)

62

1

MonHas cBA3E.

63

2

[DIIeKTPOOTPUIIATEIHEHOCTH ATOMOB
XIMUYECKUX 3JIeMeHTOB. KoBasieHTHas
XIMUYECKasi CBSI3b: HETOJApHAs 1
mossipHast. [loHsATHE 0 BOJOPOTHOM CBS3H U
ce BIUSHUM Ha (DU3UYECKUE CBOMCTBA
BEIIECTB HA PUMEPE BOJIBI.

64

w

MeTainueckast CBS3b.

65

[THITBI KPUCTAJUTMYECKUX PEIIETOK

aTOMHasi, MOJICKYJISIpHAsl, HOHHAS,
MeTayuTMIecKasi). 3aBUCUMOCTb (PU3NUYECKUX
CBOWCTB BEIIIECTB OT TUTIA
KpHCTAITMYECKOM pemeTkd. OuHaHcoBast
rpaMOTHOCTb. [leMOHCTpaIlMOHHBIH
DKCIIEPUMEHT. «TeMrieparypa riaBjieHus
BEIIECTB C Pa3HBIMU THUIIAMH
KPHCTAJLTMYECKUX PEIIETOK)

[{ndpoBas mabopaTopust
RELEON

[ [ndpoBoii maTunk
TeMIepaTyphl JIaTHHOBBII;
[TATYNK TEMIIEPATyphI
TepMOIIapHbIN

Xumnuyeckue peakuuu (34)

66

Cremnens okucieHus. OnpenencHue
CTEIICHU OKUCIIEHUS aTOMOB XUMUUYECKUX
DJIEMEHTOB B COCAMHEHUAX.

67

OxucanTenb. BoccraHoBUTEE.

68

KoHTposibHast paboTta No4 1o Teme
«Ctpoenue atoma. [lepuoanueckuii 3aKoH
U[.11. MenneneeBa. CTpoeHHE BELLIECTBAY

IloBTOpeHue (24)

69,
70

1,2

[loBTOpEHME
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9 KJIACC

Ne IIpumeyanue
Ne | n/m Koa- (ucmoab30BaHUeE
Tema ypoka BO
n/n| B o0opynoBanus Touku
TeMe acon pocra)
XuMnueckue peakuuu(24)

1 1 [Crenenb okucienus. OKUCIUTEIb. 1
BoccranoBuTenb

2 2  [CyIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIbHBIX 1

CaKIUi.
[Kucaopoa. Bogopoa (14)

3 1 [TennoBoi 3pPexT XuMHUIECKUX peaKuil. 1 [[Mudposas
[ToHsiTHE 00 PK30- M SHIOTEPMUIECCKHIX itTabopaTopust
peakuusax. JleMOHCTpallMOHHBINA SKCIEPUMEHT. RELEON
(TennoBoit apdexT pacTBOPEHUS BEIIECTB B [ [udpoBoit maTunk
BOJIE» TeMIIepaTyphl

[JTATUHOBBIN
Xumuyeckue peakuuu (94)

4 1 [[ToHsTHE O CKOPOCTH XUMHUYCCKON PEAKITHH. 1  [dudposas
DaKTOPBI, BIUSIONINE HA CKOPOCTH XUMUIECKOM ilTabopaTopus
peakuuu. [loHsaTHE O KaTamu3aTope. RELEON
/[eMOHCTpaIlIMOHHBIN ONbIT. «3ydyeHne BIusIHUS [ [ndpoBoii maTunk
pa3IUYHBIX (PAKTOPOB TeMIepaTyphbl
Ha CKOPOCTH PEaKIun MJIaTHHOBBIN

5 2 [Knaccuduxarms XMMUYECKUX PEAKITUHN 110 1
Pa3IMYHBIM MTPU3HAKAM: YHCITy U COCTaBY
MICXOJHBIX U MOJy4YEHHBIX BEIIECTB; H3MEHEHUIO
CTETIeHEW OKUCIICHUS aTOMOB XUMHUYECKUX
HIIEMEHTOB; TIOTJIOIICHUIO UITU BBIJCICHUIO
DHEPIHH.

6 3 [PnexrponuTHYecKas AUCCOIMAIIMS. 1

7 4 [DAEKTPOJUTHI U HEJICKTPOIUTHL. IOHBI. 1  [dudposas
Katnons! u aHnOHBI. JIaGOpaTOPHBII OMBIT . itabopaTopus
«CuiibHBIC U c1a0bIe AIEKTPOJIUTHD) RELEON

[ [ndpoBoii maTunk
BIIEKTPOTIPOBOTHOCTH

8 5 [DnexrpoauTHuecKas IUCCOLMAIUS KUCIIOT, 1
[eJI04Yeil U COJIeH.

9 6 |Peakumu HOHHOTO OOMeEHA 1

10 7 [YcnoBus mpoTekaHus peakiuii HOHHOTO 1
oOMeHa.

11 8 [|[Ipaktuyeckas pabora Nel. Peakiiuu HOHHOTO 1 |Hudposas
oOMeHa. ftabopatopust

RELEON
[[udbpoBoii aTymk
DIIEKTPOTIPOBOTHOCTH

12 9 |KontponbsHas padota Nel mo Teme 1

«XUMUYECKHE PEAKITUNY.
Hemertasbl IV — VII rpynn u ux coennsenus (264)
13 1 [[TonoxeHHe HEMETAIIOB B MEPUOINIECKON 1

CUCTCMEC XUMHUYCCKUX JJICMCHTOB I[I/I




Menneneesa. O0ILE CBOMCTBA HEMETAJIJIOB.

14 2 [CanoreHsl: GU3NYECKUE U XUMUIECCKHEC 1
CBOMCTBA.
15, | 3,4 [CoemuHeHus rajJoreHoB: XJIOPOBOIOPOI, 1
16 XJIOPOBOIOPOIHASI KHCIIOTA U €€ COJIH.
17 5 [Cepa: dusmdeckne 1 XUMHUECKUE CBOMCTBA. 1
18 6 [CoeauHeHHUs cepbl: CEPOBOAOPOI, CYIbMOUIBI, 1
OKCHUJIBI CEPHI.
19 7 |CepHucras u CepoBOJAOPOIHAS KUCIOTHI U X 1
COJTH.
20, | 8,9 [Cepnas xuciora. 1
21
22 | 10 [KoutposbHas padbota Ne2 o Teme 1
«HemeTambn»
23 | 11 |A3ot: ¢pusnyeckne u XUMHYECKHE CBOMCTBA. 1
24 12  |JAMMmuaxk 1
25 | 13 (Coymm ammonwMs. JIaOOPATOPHBIH OIBIT. 1 |[Hudposas
«O6pazoBaHue coyieil aMMOHUS» ftabopaTopust
RELEON
[ [ndpoBoit maTunk
BIICKTPOIIPOBOTHOCTH
26 14 [[Ipaxtmueckas padora Ne2.IlomydeHne amMmuaka 1
1 N3yYEHHUE €r0 CBOMCTB.
27 15 [Oxcumel azora. 1
28, | 16, [AsoTHas KuciIOTa M €€ COJIN. 1
29 | 17
30 | 18 [Docdop: huzmveckne n XUMUIECKHUE CBOMCTRA. 1
31 19 [(Coemunenus docdopa: okcua pocdopa (V), 1
opTodochopHast KUCIOTa B €€ COJIH.
32 20 [Yrnepon: ¢puzmyeckue ¥ XMMUYSCKUE CBOMCTBA. 1
AJToTponHs yriiepoja: aiMas, rpadur, kKapOuH,
(byIIepeHsl.
33 21 [Coemmnenus yriepoja: okcuasl yriuepoaa (II) u 1
(1V).
34 | 22 |(CoenuHeHUs yriepoja: yrojbHas KHCIOTa U €€ 1
COJTH.
35 23 [[Ipaktudeckas padora Ne3. [TonydueHue 1
YTJIEKHCIIOTO T'a3a M U3YYEHHUE €ro CBOMCTB.
36 24 |KpeMHUI U €ro COeqMHEHUSI. 1
37 25 [[Ipaktudeckas pabora Ne4. Pemenne 1
DKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME
«Hemeramns! IV — VII rpynmn u ux
COCIMHEHUI.
38 26 |KonTtpoapHas padota Ne3 o Teme 1
Hemertambi»
MeTtaJuibl ¥ ux coequHenus (144)
39 1 [[ToyokeHHE METAIOB B MEPUOTHUSCKOM 1

CUCTCMEC XUMHUYCCKUX JJICMCHTOB I[I/I

Menneneea. O0mue Gusnveckre CBONCTBA
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MeTauioB. uHaHCcOBas I'paMOTHOCTb.

40 2 [Metamasl B ipupoe ¥ 00IIKe CIIOCOOBI X 1
OJTy4CHUSI.
41 3  |O0mue XUMHYECKHE CBOMCTBA METAJIIOB: 1
PEAKIMK ¢ HEMETAJIaMH, KHCIIOTAMH, COJISIMHU.
42 4 [DReKTpOXUMHUUYECKUHN Psii HAPSDKEHUN 1
METaJIOB.
43, | 5,6 |[llenoynbic METAILIBI U UX COCIUHCHHUS. 2
44
45, | 7,8 |lenoyHo3eMeIbHbIC METAUIbI U UX 2
46 COCTUHEHMS.
47 9 |ATOMUHHIA. 1
48 10 JAMdoTepHOCTh OKCH/IA U THAPOKCUIA 1
A TFOMUHHMSL.
49 [ 11 [PKeneso. 1
50 | 12 [(CoemunHeHus >xerne3a U UX CBOWCTBA: OKCHJIBI, 1 |[Hudposas
ruapokcubl U cou sxenesa (11 u I11). itabopatopust
UlaGopaTopubrit ombiT Mo 11. «Keneso. RELEON
(OKHCIIEHHE JKEeTIe3a BO BIIAYKHOM BO3yXeE» [ [1bpoBoit naTunk
[TaBJICHHS
51 13 [[Ipaktuueckas pabota NeS. Pemienue 1
OKCTICPUMEHTAIBHBIX 3124 110 TeMe «MeTallibl
1 UX COCTMHCHUSD).
52 14 [KontpoabsHas pabora Ned4 o Teme «MeTaisl 1 1
X COCTUMHCHUSD)
IlepBoHayasibHBIE CBeleHUs1 00 oprannyeckux Bemecrnax (144)
53, | 1,2 |[[lepBoHayaabHBIC CBEACHUS O CTPOCHUU 2
54 OPraHUYECKUX BEIIECTB.
55, | 3,4 |YraeBomopoabl: METaH, 3TaH. 2
56
57 5 [YrmeBomoponwl: aTHIIEH. 1
58 6 [MicTouHMKHM yriIeBOAOPOIOB: IPUPOIHBIN ra3, 1
He(DTh, YyTOJIb.
59 7 [KucnopojcoaepKaliue COSIUHCHHS: CITUPTHI 1
METaHOJI, 3TAHOJI, TJIUIICPHH )
60, | 8,9 [Kucnopoaconepxaime COeTUHCHHUS: 2
61 KapOOHOBBIE KHCIOTHI (YKCYCHAs! KUCIIOTA,
CTCapHUHOBAs U OJICMHOBAsI KUCJIOTHI,
AMIHOYKCYCHAsl KHCJIOTA).
62 10 |buoJIOrMYecKu BayKHBIC BEIIECTBA: YKUPBHI. 1
63 11 |buosloruvyecKy BayKHbIC BEMICCTBA: TJIFOKO3A. 1
64 12  |broJIoruyecKy BayKHbIC BEIICCTBA: OCIIKH. 1
65 13 |KontpomasHas padora Ne 5 «IlepBoHavaabHbIE 1
CBEICHUSI OPraHUYECKIX BEIIECTBY.
66 14 Xumudeckoe 3arpsi3HEHUE OKPYXKaIoIel cpepl 1
1 €r0 TTOCJIC/ICTBHS.
OCHOBHbBIE KJIAaCChl HEOPTaHMYECKUX COeTHHEeHn I (29)
67 1 [[Ipo6rema Ge30macHOro MCIOJIb30BAHUS 1

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ B
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[TOBCEIHEBHOMN KU3HHU.

68 2 [TokcuuHBIC, TOPIOYHE U B3PHIBOOTIACHBIE 1
BerecTBa. brITOBasi XuMU4ecKasi [paMOTHOCTb.

IoBTOpeHue (24)

69, 1, 2 [[ToBTOpCHUE 2
70

KPUTEPUHU OLHEHKU OBPA30OBATEJIBHBIX PE3YJIBTATOB
OBYYAIOIIUXCHA 110 XUMUU.

Pe3ynbTarsl 00yueHHs: XMMUU JOJHKHBI COOTBETCTBOBATH OOIINM 3a/1a4aM MpeaMeTa u
TpeOOBaHUSM K €r0 YCBOEHHUIO.

Pe3ynbrarel 00y4ueHus olieHHBaoTCA 1o nATHdaIbHON cucteme. [Ipu onenke

YUUTBIBAIOTCS CIIEAYIONINE KaYeCTBEHHbIE TIOKa3aTeN OTBETOB:

- ryOuHa (COOTBETCTBUE U3YUYEHHBIM TEOPETHUYECKUM 0000IIECHHSIM);

- OCO3HAHHOCTbH (COOTBETCTBUE TPeOYyEeMbIM B MPOTrpaMM€E YMEHUSIM NMPUMEHSATh TOJTYYEHHYIO
nHpopmManu);

- IIOJIHOTA (COOTBETCTBUE 00bEMY MPOTpaMMBbl U HHGOpMaLIUU YUeOHUKA).

IIpu oueHkKe yYUTHIBAIOTCS YMCJI0 M XapaKTep oIMO0K (cyliecTBeHHbIe HJIU
HeCyllleCTBEHHbIE).

CymiecTBeHHbIE OMUOKH CBSI3aHBI C HEAOCTATOYHON TITYOMHOM M OCO3HAHHOCTBIO OTBETA
(HampuMep, yYEHUK HEMPaBUIBLHO YKa3ajl OCHOBHBIEC MPU3HAKU MOHITUM, SIBJICHUM, XapaKTEepHbIE
CBOMCTBa BEILIECTB, HEMPABUILHO CHOPMYIUPOBAI 3aKOH, MPABUIIO U T.J. UJIU YIEHHUK HE CMOT
MIPUMEHHUTh TEOPETUUECKHE 3HAHUSA Ui OOBSCHEHUS U MpeAcKa3aHus SBJICHUMN, YCTAaHOBJICHUU
MIPUYHUHHO-CIIEICTBEHHBIX CBA3EH, CpaBHEHUS U KJIaCCU(PUKAIUU SBJICHU U T. I1.).
HecymiectBeHHble OmUOKN ONPEAEsAiOTCsS HEMOJHOTON OTBETa (HapuMep, yInyleHue U3 Buaa
KaKoro-mbo HexapakTepHOoTo (akTa mpH OMHCAHUU BELIECTBa, Mpouecca). K HuM MoxHO
OTHECTH OTOBOPKH, ONKUCKH, JOMYLICHHbIE T0 HEBHUMATEIHHOCTH (HaIlpuUMep, Ha J1Ba U OoJiee
ypaBHEHUH peakiHii B OJIHOM HOHHOM BH/JIE JOIyIIEHA OJ{HA OIIMOKa B 0003HAUYEHUH 3apsiia
HOHA).

Pe3ynbrarel 00y4deHus MPOBEPSIOTCS B MPOIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB YUYAIIUXCS, a
TaK)Ke IMPHU BBITIOJIHCHHH HMH XUMHUYECKOTO SKCIIEPHUMEHTA.

Ounenka yCcTHOIO 0TBeTa
OueHka «5»: ¢ OTBET NOJIHBIN U MPAaBUIbHBIA HA OCHOBAaHUHU U3YYE€HHBIX TEOPUIL;
* MaTepHall U3JI0KEH B ONpeAETICHHON JOrHUECKOH MOCIeI0BATENbHOCTH, TUTEPATYPHBIM
SI3BIKOM; * OTBET CaMOCTOSITEIbHBIH.
OueHka «4»: ¢ OTBET NOJIHBIN U MPAaBUIbHBIA HA OCHOBAaHUHU U3YUYE€HHBIX TEOPUI;
* MaTepUall U3JI0KEH B ONMPEICICHHON JJOTUYECKON NOCIIEI0OBATEILHOCTH, IPY 3TOM JOIYIIIEHbI
JIBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCIIPABICHHBIE MO0 TPEOOBAHUIO YUUTEIS.

Onenka «3»: * OTBET MOJHBIN, HO TIPU ATOM JIOMYII[EHa CYIIECTBEHHAs OMIMOKA UIH OTBET
HEIOJHBIN, HECBA3HBIM.
OneHka «2»: * [IpH OTBETE OOHAPYKEHO HETIOHUMAaHHUE YJalIuMCsi OCHOBHOTO

COJACPIKaHUA y‘{C6HOF0 MaTepuraia Ujiin JONMYHICHbI CYIIICCTBCHHBIC OIJ_II/I6KI/I, KOTOPBIC yqanmﬁc;I
HC MOKCT UCIIPABUTDH ITPU HABOJAIIUX BOIIPOCAX YUHUTCIIA.
OI_[CHKa «1»: ¢ OTCYTCTBHC OTBCTA.

OneHnka nMcbMEHHBIX padoT OneHka 3KCHIePUMEHTAJIBHBIX YMEHHI
OreHka CTaBUTCA HA OCHOBAaHUM HAOIOACHUS 32 YUalIUMKCS U MUCbMEHHOTO OTYeTa 3a padoTy.



Omnenka «5»: ¢ paboTa BBIIIOJHEHA OTHOCTHIO U MPABUIIBHO, CACTAHbI IPABHILHBIC
HaOJIIOIEHUS U BBIBOJBI,

* OKCIIEPUMEHT OCYILECTBJICH T10 IUIaHY C YY€TOM TEXHHKH 0€30MacHOCTH U MPaBHJI PAOOTHI C
BEIIECTBaMU U 000pPYIOBaHUEM;

* IPOSIBJIEHBI OPraHU3al[MOHHO-TPYJOBbIE yMEHUs (MOAJIEPKUBAIOTCS YUCTOTA paboyero
MeCTa 1 MOPSI0K Ha CTOJIE, SKOHOMHO HUCIIOJIb3YIOTCS PEAKTUBBI).

Onenka «4»: * paboTa BbINOJIHEHA IPABUIIBHO, CJIEJIaHbl IPABUIIbHBIE HAOIIOICHUS U BHIBO/IbI,
HO P 3TOM 3KCIEPUMEHT NPOBEICH HE NOJHOCTBIO WM JIOMYIIEHbI HECYIIIECTBEHHbIE OIIMOKH
B paboTe C BemiecTBaMu 1 000pyJ0BaHNEM

Ornenka «3»: ¢ paboTa BBITIOJIHEHA MTPABUIILHO HE MEHEE Ye€M HAIOJIOBUHY MJIH JOIYIIEHA
CyLIECTBEHHasl OLIMOKa B X0/1€ IKCIIEPUMEHTA, B OObSICHEHUH, B 0(pOpMIIEHUN padoOThl, B
cOOI0OACHNH MTPaBUJI TEXHUKHU 0€30IIaCHOCTH MPHU paboTe ¢ BEllecTBaMU U 000pY/I0BaHUEM,
KOTOpasi MCHpaBIseTCsl MO TPEOOBAHUIO YUUTEIS.

Orenka «2»:* momyiieHsl ABe (1 00Jiee) CyleCTBEHHbIE OIITUOKH B X0J1€ SKCIIEPUMEHTA, B
00BSICHEHUH, B OPOPMIICHIHU PabOThI, B COOJIFOICHUH MPa-BUJI TEXHUKH O€30MaCHOCTH TpHU
paboTe ¢ BelecTBaMu U 000pyA0BaHUEM, KOTOPBIE yYalllUiics HE MOKET UCIPAaBUTh AaXKe O
TpeOOBAHUIO YUUTEIIS.

Onenka «1»: ¢ paboTa He BBINOIHEHA, Y YYaIlerocsi OTCYTCTBYIOT SKCIIEpUMEHTAIbHbIE YMEHHUS.

OueHka ymMeHuUil pelmiaTh IKCIePUMEHTAJbHbIE 3212491

OneHnka «5»: * [UIaH PEIIEHUS COCTABIICH ITPABUJIBHO; * IPABWJIBHO
OCYILIECTBJIEH MOA00P XUMUYECKUX PEaKTUBOB U 000PYI0OBAHUS;

* TaHO TIOJTHOE OOBSICHEHHE U ClIeJaHbl BBIBOJIBI.

OueHnka «4»: * [IJJaH PEIICHUs COCTABJIEH MPABUIIBLHO; * MPABUIBLHO OCYIIECTBIIEH 000D
XMMHUYECKUX PEaKTHBOM U 000pyI0BaHUS, PU ITOM JOMYIIEHO HEe Oosiee IBYX
HECYHIECTBEHHBIX OUIMOOK B 00BSCHEHUH U BBIBOIAX.

Ouenka «3»: * TUIaH PEIIeHUs COCTaBJIEH MPAaBUIIbHO;

*[IPAaBUJILHO OCYIIIECTBIIEH NOI00P XUMUYECKUX PEAKTHUBOB M 000PYAOBAHUS, HO JOIYyIlIEHA
CylIecTBeHHas OIIMOKa B OObSICHEHUU U BBIBOJIAX.

OreHka «2»: * TOMyIIEHBI JIBe (1 0oJiee) OmMOKK B TUTAHE PEIICHUS, B TI0100Pe
XUMUYECKUX PEaKTUBOB U 000PYyI0BaHUs, B OOBSICHEHUU U BBIBOJAX.
OneHka « 1 »: * 33Jlaya HE pelleHa.

OueHka ymMeHuil pemiaTh pacuyeTHbIe 3212491
OrneHka «5»:* B JOTHYECKOM PAcCYKJIEHUU U PEIICHUH HET omMO0K, 3a7aua pelieHa
paloHaIbHBIM CIIOCOOOM.
OreHka «4»:*B TOTUYECKOM PACCYKJICHUU U PEUICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a7a4a
pelIeHa HepalMOHAIBHBIM CIIOCOOOM HITU JOMYIIEHO He 60jiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ouenka «3»: *B JIOTUYECKOM PACCY)KJIEHUU HET CYIIECTBEHHBIX OIMINOOK, HO JIOMYIIEHA
CyIIECTBEHHAsl OITMOKAa B MATEMaTUYECKUX pacueTax.
OrneHka «2»:*UMEI0TCS CYIIECTBEHHBIE OMIMOKY B JIOTHUYECKOM PACCYXJICHUU U B PELICHUU.
OueHka «1»: *oTCyTCTBHE OTBETA HA 33JaHUE.

Onenka NMCbMEHHBIX KOHTPOJIBHBIX padoT
OneHka «5»:*0TBET MOJHBIN U IPABUIIBHBIN, BO3MOKHA HECYIIIECTBEHHAs OINOKA.
OreHKa «4»:*0TBET HEMOIHbIN WM AOMYIIEHO He 00Jiee IBYX HECYI[ECTBEHHBIX OLIHOOK.
Onenka «3»:*paboTa BBINOJIHEHA HE MEHEE YeM HaIlOJIOBHHY, JOIYIIEHA OJIHAa CYLECTBEHHAs
OLIMOKa U TPH 3TOM JBE-TPH HECYILIECTBEHHBIE.
OreHka «2»:*paboTa BHINOJIHEHA MEHBIIIE YeM HAMOJIOBUHY UM COAEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIINOOK.
Onenka «1»:*paboTa HE BHIIOJIHEHA.



IIpu oyenxe 8blNOIHEHUS NUCOMEHHOU KOHMPOTILHOU PAOOMbl HE0OX0OUMO YUUMbBLEAND
mpebosarnus eOuHo20 opghoepaghuyeckoco peicuma.

OTMeTKa 32 UTOrOBYIO KOHTPOJIbHYIO pa0b0Ty KOPPEKTHPYET MPEAIICCTBYIOIINE TPU
BBICTABJICHHH OTMETKH 3a YETBEPTb, OJIYTOAUE, TOI.

OneHka TecTOBBIX padoT.

TecTsl, cocTosiue U3 MATH BOIPOCOB MOKHO HCIIOJIB30BaTh MOCIE M3YUEHHUS KaXKJIOTO
Matepuana (ypoka). Tect u3 10—15 BompocoB HCMONB3yeTcst IS TEPUOTMYECKOTO KOHTPOJISL.
Tect u3 20—30 BonpocoB HEOOXOMMO HCIIOIB30BATh [UISI NTOTOBOTO KOHTPOJISI.

[Ipu onleHMBaHNH UCTIOIB3YETCS CIIEAYIOUIast IKaja: U TeCTa U3 MATH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;
* 0JIHA OIIHOKA - OLIEHKA «4»;
* JIBE OIIMOKH — OILIEHKA «3»;
* TPU OIIMOKH — OIICHKA «2».
Kputepuu BbICcTaBieHHS OLICHOK 3a TECT, cocTosuuii u3 10 Bonpocos. Bpewmst BeinonHeHus
pabotsl: 10-15 muH.
Orenka «5» - 9-10 mpaBUIIBHBIX OTBETOB,
o «b» -7-8,
e «3»- 5-6,

e «2» - MeHee 5 MPaBIWIBHBIX OTBETOB.

Kpurepun BbICTaBIEHNS OLIEHOK 3a TECT, cocTosAmui u3 20 Bonpocos.
Bpewmst Beimmonnenus padbotsr: 30-40 MuH.
e Ormenka «5» - 18-20 nmpaBHIbHBIX OTBETOB,
o «d»-14-17,
e «3»-10-13,
e «2» - MeHee 10 mpaBHIIbHBIX OTBETOB.

Jns Trecta u3 30 BOpocos:
* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBWIBHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBuIBLHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIIE€ 12 TpaBUIBHBIX OTBETOB — OLICHKA «2).

TecTnl

OtmeTtka «5» ctaBuThes mpu BeinodHeHuu 90%-100%
OtmeTka «4» ctaBuThes ipu BeinoaHeHuu 70%- 89%
OtmeTka «3» ctaBuThCs mpu BeinonHeHnu 50%- 69%
Ot1MeTKa «2» CTaBUTHCS MPH BbIMOJHEHUH MeHee 49%
OtmeTtka «1» craBUThCS Mpu BbinoJHeHU 0%

Kputepun tecros u3 S0 6a1108
MaxkcuManbHbii 0amt — 50

50 — 45 6amnos — Onenka «5»

44 — 37 6aiI0B — OIIEHKA «4»;

36 — 25 0aim1oB — oeHKa «3»

24 Ganna 1 HIOKE — OLIEHKa «2).

Ounenka pedepara.
Pecdepat onienuBaeTcs o CIEAYIOIUM KPUTEPUSIM:



* coOMoIeHNE TPEOOBAHUH K €ro 0(POPMIICHHUIO;

* HEOOXOJIUMOCTh M JOCTATOYHOCThH JJISl PACKPBITUS TEMbI NMPHUBEACHHON B TEKCTe pedepara
uHbOpMaILnH;

* yMeHHe 00y4aroIerocsi CB000HO M3JiaraTb OCHOBHBIC HJICH, OTPAaKEHHBIC B pedepare;

* CrIOCOOHOCTh 00YYAIOIIEroCs MOHATh CYTh 33JaBaeMbIX WICHAMH aTTECTAIIMOHHOW KOMUCCHUU
BOIPOCOB ¥ c(HOPMYJIHUPOBATH TOUHBIC OTBETHI HA HHX.

KPUTEPUU OLHEHKHU MNPOEKTHO-UCCJEAOBATEJBbCKUX PABOT
1. Kpurepuu npenpaputenbHoil ouenku (ot 0 no 22 6amios)
1.1. HoBu3Ha, akTyanpHOCTb pabOThl, caMocTosTeNbHOCTH (0T 0 10 10 Oansos).
* Hanmmaue B paboTe pe3ysibTaToB, MOJYYEHHBIX CAMOCTOSTENIHHO (HECMOTPSI HA TO, YTO OHU
MOTYT OBITh U3BECTHBI B HayKe paHee). [[eHHOCTh Takux pe3yapTaToB. Pe3ynbTaThl, momydeHHbIE
CaMOCTOSITEIbHO, OTMEYEHBI aBTOPOM B TEKCTE pabOTHI.
*CreneHb 0OIIEN3BECTHOCTH CBEACHUH, KOTOPBIMH TIOJIB30BAJICS aBTOP PabOTHI (BBIXOT 32
pamMKu
IIKOJIBHOM MPOTpammBbl).
* AHanm3, CpaBHEHHE, COTIOCTABJICHHUE YK€ M3BECTHBIX HAYYHBIX ()aKTOB, MX MIEPEOIICHKA.
* HoBoe perieHrne W3BECTHOM 3a7a4i, M3MEHEHNE SKCIIEPUMEHTA U JIP.
* PaboTa MMeeT MpakTHIeCKOE 3HAYCHHE.
* PaboTa nMeeT TeopeTHdecKoe 3HaUeHHE.
* PaboTta MokeT ObITh OITyOJIMKOBaHa B COOPHUKAX HAYYHBIX padoT.
1.2. O6bem npoaenanHoi paboThl, (0T 0 10 5 6aIoB).
* O0BEM TIPOJIeTaHHOM PAOOTHI - 3TO KOJIMYECTBO ACHCTBUIA, COBEPIICHHBIX aBTOPOM PabOTHI B
MPOIIECCE €€ BBHIMOJHEHUS (KOJIMYECTBO U CJIOKHOCTh MOJIYYCHHBIX (JaKTOB H T.I1.).
* KonmnuecTBO mpoaHaIu3upOBaHHBIX HCTOYHUKOB HH(GOPMAITUH (HE MEHEE ITSITH ).
* O06paboTka 0OIBIIOTO KOJUYECTBA JaHHBIX.
* OcBOEHME METOJIOB MCCIIEAOBAHNUS.
O6beM mpojienianHOM pabOThl OLIEHUBAETCS B CPAaBHEHHUH C APYTUMU paboTaMu JTaHHOW CEKIUU
(k 00beMy TIpoIeTIaHHOM pabOTHl HE UMEET OTHOIICHUS KOJTMYECTBO CTPAHUIL B padboTe).
1.3. loctoBepHOCTH pe3ynbTaToB (0T 0 10 2 Gamios).
* OrcyTcTBHE OMMOOYHBIX Pe3yIbTaTOB (COOIIOICHNE METOAMKH U TPeOOBAHUN CTATHCTUKH )
* Mcnonp30BaHue HEBEPHBIX (PaKTOB, HETOUHBIX (POPMYITHPOBOK, HCKAKEHHUE HAYUHBIX (PAKTOB.
* Mcnonp30BaHue HEBEPHBIX METOIOB MOIy4YEHHUS pe3yabTaTa.
1.4. Kynbrypa odopmnenus padotsi (ot 0 10 3 6a1oB).
* CootBeTcTBHE TPEOOBAHUM 110 OPOPMIICHUIO (TUTYIIBHBIH JIUCT, OTPAHUYCHHE IO KOJTUYECTBY
CTpaHHUIl, OTJIaBIIEHUE, HyMepaIus CTpaHull, pUQT, BHIpaBHUBaHUE TEKCTA, MOJIS, CHOCKH,
3aroJIOBKH, CIUCOK HCTOUYHUKOB WH(pOpMaInu, 0(hopMIIeHHE MPUIIOKEHHA, TIOITUCAaHHbIE
(hopMyIbl, pUCYHKH, TAOJIULIBI, CXEMBI U T.IL.).
* [IpaBUIIbHOE CTPYKTYpUPOBaHHE pabOThl, COOTBETCTBHE TEKCTa PaOOTHI OTJIABIICHUIO.
* Onevarku.
* HebpexxHblit HabOp TekcTa (Mocie CKaHUPOBAHMS WU KOIMPOBaHUS U3 IHTepHET-UCTOYHHKA
B TEKCTE OCTAIOTCA CIeU(UIECKIE CUMBOJIBI).
*Hay4yHblii CTUIIb U3JI0KEHUSI, OTCYTCTBHE IPaMMAaTHYeCKHX U opdorpaduuecKux OmmuodoK.
1.5. Harnsimrocets (o1 0 10 2 6amioB).
* Hanmuue cxeM, rpauKoB, TabJMLl, PUCYHKOB, (poTorpaduil u T.1. (B TeKCTe pabOThI UM B
MPUIIOKECHUSAX).
* KauecTBO HarJITHBIX MaTEPUATIOB.
2. Kputepuu onieHku yctHoro BeicTyruieHus (ot 0 1o 12 6amioB).
2.1. Crenens BiageHus coaepxanuem nokmiana (ot 0 qo 3 Gamos).
* Mcnionb30BaHKe TEKCTa JOKJIa/1a: BBICTYIUIEHHE 0€3 OMOPhI Ha TEKCT JA0KIaaa, Wik oOpalieHue
K TeKCTY B OTJENIbHBIX CIIydasiX, MM 3a4UThIBAHUE TEKCTA U T.II.



* OTCcyTCTBUE HEBEPHBIX YTBEPXKACHUH, OIIMOOK, OTOBOPOK B X0JI€ IOKJIaa U B IIPOLIeCcce
OTBETOB Ha BOIPOCHI.

* YMeHue roBoputh 00 OJHOM U TOM K€ HCII0JIb3YeMOM HOHSATHH PA3HBIMH (CHHOHUMUYHBIMH)
bpazamu.

2.2. YeTKOCTh, TIOCIIEAOBATEIHHOCTE BRICTYILICHUS (0T 0 10 2 GayIoB).

* IIpencraBieHue aBTopa U Ha3BaHUS paOOTHI.

* Jloruka U3J10KE€HUS MaTepuaa.

* Hanmmume apryMeHTUPOBAaHHOM TOYKH 3pEHHS aBTOPA, OL[CHKA MEPCIEKTHB HCCIECIOBAHUS.
* Hay4Hbli CTHIIb U3JI0KEHUS.

2.3. DpyaMpoBaHHOCTH aBTOpa B paccMarpuBaeMoit oomactu (ot 0 0 2 6amion).

* YpoBeHb 3HAKOMCTBA aBTOPA C COBPEMEHHBIM COCTOSIHUEM MPOOJIEMBI.

* KauecTBO aHanM3a KCTOYHUKOB MH(OpMaLUU.

* JIOTMYHOCTD M OPUTUHAIBHOCTH BBIBOJIOB.

2.4. OtBetsl Ha Bompockl (0T 0 10 2 GassioB).

* IIpaBHJIBHOCTH OTBETOB (IIPaBUJIbHBIE, Pa3BEPHYTHIE, OTCYTCTBYIOT, HEMPABUIILHBIE).

* YBEepEeHHOCTh B OTBETAX.

2.5. Cobmonenue pernamenta (ot 0 1o 1 6amios).

* KoHTpoJib BpeMeH!

2.6. Harmsaaocts (o1 0 10 2 6aiioB).

* Crioco0 nojjaun HarJIsiIHBIX MaTepUaJIoB.

* KadecTBO 1M0JIauv HATJISITHBIX MaTEPHAIIOB.






