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XapaKTepn3oBaTb BelleCTBa 110 COCTaBy, CTPOEHUIO U CBOIZCTB&M, YCTaHaBJIMBATDb IIPUUYMHHO-CJIEACTBEHHbIE CBA3M MEXOY OaHHbIMU

XapaKTepuCTMKaMM BellleCTBa,

PaCKpbIBATb CMbIC/JI OCHOBHBIX XMMNWUYECKUX TIOHSITUIA: dTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, ITPOCTOe BelIeCTBO, CJIOKHOE

BeleCTBO, BaJIEGHTHOCTD, MCIIOJIb3ys 3HAKOBYIO CUCTEMY XMMUUN;

1300paskaThb COCTAB IMPOCTENILNX BEILIECTB C ITOMOIIIbIO XUMUUECKUX (OPMYJI U CYIITHOCTb XMMUUECKUX PEAKLINI C IIOMOIIIbIO

XMMHNYECKNX ypaBHeHI/II‘/JI;



BBIUMCJISITh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIeCTB, a TaKyKe MaCCOBYIO IOJII0 XMMMUUECKOI'O 3JIEMEHTa B
COeHEHUSIX;

CpPaBHMBATD I1IO0 COCTABY OKCHUAbI, OCHOBaHM, KMCJIOTbI, COJIN,
KII&CCI/I(I)I/ILU/I[)OBaTb OKCHIObI M OCHOBAaHMA I1O CBOIZCTBB.M, KMCJIOTBI M COJIN — IO COCTAaBY;

ONMCHIBATh COCTaB, CBOMCTBA ¥ 3HAUeHMe (B MPUPOE U IPAKTUUECKON [IeITeIbHOCTHY YeJIOBeKa) MPOCThIX BEIECTB — KUCIOpoaa U
BOJIOPO/a;

gJaBaTb CPABHUTEJIbHYIO XapaKTEPUCTUKY XMMNUYECKMX 3JIEMEHTOB U BasKHEMIIINX CO@,H,I/[HEHI/II‘/JI €CTeCTBEHHBIX CEMENICTB II€JIOYHbIX
MeTaJIJIOB U I'aJIOr€HOB;

TI0JIb30BATHCSI JIAOOPATOPHBIM 0OOPYIOBAHMEM M XMMUUYECKOM ITOCYIOM;

IIPOBOIUTD HECJIOJKHbIE XMMNYECKHUE OIIBIThI U HB.6JIIO,I[€HI/IH 3a M3MeHeHNeM CBOJCTB BEIIIeCTB B ITIpo1ecce nx npeBpameHmﬁ;
CO6J'IIO,Z[aTI) IIpaBUJia TEXHUKU 6€e30IMacHOCTH IIpy IIpoBeaeHNNn Ha6J'II-O,£[eHI/II‘/)I U OIIbITOB,

pasMyaTh SKCIIEPUMEHTAIBHO KUCJIOTHI U ILIEJIOUN, ITOJIb3YSICh MHAMKATOPAMM; OCO3HATh HEOOXOAVMOCTb COOIIOIEHNUSI Mep
6e30IacHOCTY TP OOpalLleHMM C KMCJIOTaMU U IeJI0UaMM.

Yuaipmiicst 8 kiacca MmoyYuT BO3MOKHOCTb HAYUUTbCS:
IPaMOTHO OOpPaIIaThCS C BEIeCTBAMMU B ITOBCETHEBHOM SKU3HM;
0CO3HaBaTh HEOOXOIMMOCTb COOJTIOAEHMS ITPABUJI SKOJIOTUYECKIM Oe30ITacHOr0 ITOBeIeHMsI B OKPY>KaIOIel IIPUPOIHON CpeIE;

MOHMMATh CMBICJT ¥ HEOOXOIMMOCTh COOJIIOIeHNST TIPeATIMCaHNA, TTPeiJTaraeMbIX B MHCTPYKIMSIX 110 UCIOIb30BaHMIO JIEKAPCTB,
CpenCTB OBITOBOM XUMMUM U JIP.;

MICIIO/Ib30BaTh MPUOOpPETEHHbIE K/TI0UEBbIE KOMIIETEHTHOCTY IIPY BBITTOJTHEHMM MICCJIENOBATEIbCKMX ITPOEKTOB IO M3YYEHMIO CBOVICTB,
CIIOCOOOB TMOJTyYeHMs ¥ paclio3HaBaHMsI BellleCTB;



pa3BMBaTh KOMMYHMKATMBHYIO KOMIIETEHTHOCTD, UCIIOJIb3YsI CPeJCTBA YCTHOT'O U MMCbMEHHOTO OOIIeHMSI, ITPOSIBIISITh TOTOBHOCTD K
YBa)KEHMIO MHOM TOUKM 3peHMsI IIPU OOCYsKIEeHMM pe3yIbTaTOB BbITTOJTHEHHON paboThI;

OOBEKTUBHO OLIEHIMBATb I/IH(I)OpMaL[I/IIO O BelIeCTBaX U XMMMNYECKUX ITponeccax, KPUTUIYECKM OTHOCUTHCA K HCQB,Z[OHaquOﬁ
I/IH(I)OpMaLU/II/I, H€,E[O6I)OCOB€CTHOI./JI peKiaMe, K&C&DMEﬁCH UCIIOJIb3OBaHMS pa3/IMUYHbIX BeIlIeCTB.

IlepuoguuecKuit 3aKOH M NMepuogNUYecKasi CucTeMa XuMmueckux siemenToB /I.V1. MenaeneeBa. CTpoeHue BeliecTBa.
Yuammiicst 8 Kjaacca HAyUUTCS:

KIIaCCI/[(l)I/ILU/IpOBaTb XMMM4YeCKMe 3JIEMEHThI Ha MeTaJlJIbl, HeMeTaJlJIbl, 3JIEMEHTbI, OKCUAbI 1 TUOPOKCUABI KOTOPbIX aM(l)OTeprI, "n
MHEePTHDbIE 3JIEMEHTbI (I‘&BI)I) OJ1s1 OCO3HAaHMA Ba’>KHOCTU YIIOPAOOUYEHHOCTU HaYUYHbIX 3H8.HMI71;

pPacKpbIBaTh CMbICI ITepuoauyeckoro 3akoHa /I.1. MenneneeBa;
OIMCBIBATDh U XapaKTepMU30BaTh TAOIMUHYIO (GOpPMY IEPUOAMUECKON CUCTEMbI XMMUYECKMUX DJIEMEHTOB;

XapaKTepM30BaTh COCTaB aTOMHBIX SIZep U paclipeiesieHye UMcJia 3JIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMMUUYECKUX
3JIEMEHTOB MaJIbIX IT€PUOJIOB MEPUOANYECKON CUCTEMBI, @ TaKXKe KaIns M KaJIbLys;

pasIMuaTh BUAbI XMMUUECKON CBS3U: MOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJIIPHYIO ¥ META/UIMYECKYIO;
1300parkaTh 3JIeKTPOHHbIE (HOPMYJIbI BellleCTB, 00pa30BaHHbIX XMMUUYECKMMU CBS3SIMU Pa3HOTO BU/IA;

BBISIBJISITh 3aBMCHMMOCTDb CBOMCTB BEIIIECTBA OT CTPOEHMSI €r0 KPUCTA/IMIECKONM pelIeTKy (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM,
MeTaJIn4eCcKon);

XapaKTepPM30BaTh XMMIMUUECKIME 3JIEMEHTDI M UX COeIMHEHNMSI HA OCHOBE TOJIOSKEHMST 3JIEMEHTOB B IIEPUOIMUECKONM CUCTEME U
0COOEHHOCTEN CTPOEHMUS X aTOMOB;

ONMChIBATh OCHOBHbBIE MPeAnochlikM OTKpbITHS [I.1. MeHmeneeBbIM IepMOAMUECKOTO 3aKOHA U MePUOANIECKON CUCTEMBI
XUMUYECKUX 3JIEMEHTOB ¥ MHOTOOOPa3HYI0 HayUHYIO AesITeIbHOCTb YUEeHOI0;



XapaKTepM30BaTh HAYYHOE ¥ MMPOBO33pPEHUYECKOe 3HAUEeHMEe ITEePUOINIECKOTO 3aKOHA Y ITepUOIMUECKOM CUCTEMbI XMMMUUECKUX
anemeHnToB [I.1. Menneneena;

OCO3HABaTh HAYUHbIE OTKPBITUS KaK Pe3yJIbTaT AJIUTEIbHBIX HAOIIOIEHNI, OIIbITOB, HAYUYHON ITOJIEMUKH, IIPEOIOJIEHUS] TPYIHOCTEN U
COMHEeHUIN.

Yuyaiuiicst 8 Kiacca MmojyYuT BO3MOKHOCTb HAYUUThCSI:
OCO3HaBaTh 3HAUEHME TEOPETUUECKUX 3HAHMIA [IJIT IPAKTUIYECKOM IesITeIbHOCTY YeJIOBEeKa;
ONMCHIBATh M3yUeHHbIe OOBEKTHI KaK CUCTEMbI, IPUMEHSISI IOTUKY CUCTEMHOTO aHa/IN3a;

IIPpMMEHATDb 3HaHMSA O 3aKOHOMEPHOCTAX HepMO,HquCKOﬁ CUCTEeMbl XMMNUYECKHMX 3JIEMEHTOB OJId OOBSICHEHUS U npeaBuaeHnAa CBOJCTB
KOHKPETHBIX BeIleCTB,

pa3BuBaTh MHOOPMALMOHHYIO KOMIIETEHTHOCTD ITOCPEACTBOM YTJIyOJIeHNST 3HaHMI 00 MICTOPUM CTAaHOBJIEHMS XMMUYECKOM HayKH, ee
OCHOBHBIX ITOHSITU, TIEPUOAMNYECKOrO 3aKOHA KaK OJHOTr'O M3 BaJKHEMIINX 3aKOHOB IIPUPOIbI, a TAKXKE O COBPEMEHHBIX JOCTUKEHMUSIX
HAyKU U TeXHUKIN.

IlnaHupyembie pe3yIbTAaThbI peajausanyu nporpammsl «@opmupoBanue YV ]» cpeacTBaMu mpeaMera XMMMUN:
JINYHOCTHBIE YHUBEPCA/IbHbIE YUeOHbIe eICTBUS

B pamkax 1eHHOCTHOTO ¥ 3MOIIMOHA/IBHOT'O KOMIIOHEHTOB OyIyT c(DOpMIPOBAHBbI:

* IPaKIAHCKUI MMAaTPUOTHU3M, JIFOOOBb K PoniyiHe, 4yBCTBO rOpIOCTM 3a CBOIO CTPaHYy;;

* YBasKeHMe K MCTOPUN, KyJIbTYPHBIM U UCTOPUUECKUM MaMSITHUKAM;

¢ SMOIIMOHAJIbHO ITOJIOKUTEJIbHOE ITPUHATHNEC CBOE€J 3THUUYECKOM NOEHTUYHOCTH,



* yBaKeHMe K ApyruM Hapomam Poccun u mupa u npuHSITHE KX, MEXITHUUECKAS TOJIEPAHTHOCTb, TOTOBHOCTb K PaBHOIIPAaBHOMY
COTPYAHUYECTBY;

* YBa)KE€HME K JIMYHOCTIU " eé OJOCTOMHCTBY, ,E[O6pO)KeJIaTeIIbHOE OTHOIIIEHME K OKPY>KalollIyM, HETEPIIMMOCTDb K JIIOOBIM BUaaM
HaCuimst M TOTOBHOCTbD ITPOTUBOCTOSATH UM,

* yBasKeHMe K IIeHHOCTSIM CEMbM, JIIOOOBb K MpUpoZe, Mpu3HaHue 1IeHHOCTH 3I0POBbs, CBOEro U APYTUX JIIOAeN, ONTUMU3M B
BOCIIpUSITUM MUPA,;

o HOTpE6HOCTb B CaMOBBIPpa>)KEHUUM U caMopeaIin3alni, COuMaJIbHOM IIPU3HaAHUN,

¢ [TIO3UTMBHAsA MOpaJIbHAsA CaMOOILI€HKa M MOPpaJIbHbIE€ YYBCTBAd — YYBCTBO I'OpAdOCTH IIPU CJIeJOBAHMM MOPAJIbHBIM HOPMaM,
Iepe>XmBaHme CTbiga M BMHDBI IIPU UX HAPYIICHUNA.

B pamkax mesiTe/IbHOCTHOTO (II0BeIEeHYE€CKOIr0) KOMIIOHEHTA OyIyT chOpMUPOBAaHbI:

* TOTOBHOCTb ¥ CIIOCOOHOCTbD K Y4aCTHIO B HIKOJIbHOM CaMOVIIPpaBJIEHN B IIpeaesjiaX BO3PAaCTHbIX KOMHQTEHLU/II‘/JI (,I[G)KprTBO B IIIKOJIE
" KJ1aCCe, y4yaCTue B J€TCKUX U MO)'[O,I[é)KHbIX O6H.I€CTB€HHBIX OpraHM3anyiax, IKOJbHBIX M BHEIIKOJIbHbIX MepOHpI/IHTI/IHX);

* TOTOBHOCTb ¥ CITOCOOHOCTD K BBITIOJIHEHMIO HOPM U TPeOOBaHMM IIKOJIbHOM SKU3HMU, ITPAB M 00SI3aHHOCTEN YUEHMKA;

* YMEHM€e BEeCTH OMaJIoT Ha OCHOBE PaBHOIIPABHBIX OTHOIIEHMI ¥ B3aMHOT'O YBAKEHUS ¥ IIPUHATHS; YMeHMe KOHCTPYKTUBHO
paspelaTb KOHQIMKTHI;

* TOTOBHOCTb ¥ CIIOCOOHOCTD K BBIITOJIHEHMIO MOPAJIbHbIX HOPM B OTHOIIIEHMIM B3POCJ/IbIX ¥ CBEPCTHMKOB B IIIKOJIE, JOMA, BO
BHEYYEOHBIX BUIAX AeSITETbHOCTH;

* TIOTPEOHOCTh B YUACTUM B OOILIECTBEHHOM XM3HM OJIMIKAMIIIEr0 COLMATbHOTO OKPYsKEeHMs, OOIIECTBEHHO IT0JIE3HON AesTeTbHOCTH;
* yMEeHMe CTPOUTD KM3HEHHbBIE TIJIAaHbI C YYETOM KOHKPETHBIX COIMATIbHO-MCTOPMUECKUX, TTOUTUUECKUX U SKOHOMUUECKUX YCIOBUIA;

* YCTOMYMBBIN ITO3HABATE/IbHbIN MHTEPEC M CTAHOBJIEHNE CMBICJIO00pa3yionien GyHKINY IT03HABATEIbHOTO MOTHUBA;



* TOTOBHOCTb K BBIOOPY MPOOUILHOTO 00pa3oBaHMs.

Yuammiics 8 Kiacca IOJyYUT BO3MOKHOCTD IJ1T (hOpMUPOBaHMS:

* BhIpAKEHHOM YCTOMYMBOM yUeOHO-TI03HaBaTeIbHOM MOTUBAIIUMM U MHTepeca K YUeHUIO;

* TOTOBHOCTM K CaMOOOPa30BaHMIO ¥ CAMOBOCIUTAHUIO;

* aJIeKBATHOM ITO3UTUBHOM CAMOOLIEHKM U S-KOHLIeILINN;

* KOMIIETEHTHOCTM B peaiM3alyy OCHOB I'PaKIaHCKOM UIEHTUIHOCTH B IIOCTYIIKAX U IS TeIbHOCTH;

* MOpPaJIbHOI'O CO3HaHVA Ha KOHBEHIIMMOHAJIbHOM YPOBHE, CITOCOOHOCTU K penieHnI0 MOpaJIbHbIX AUJIEMM Ha OCHOBE yq'e'Ta HOBI/ILU/[ﬁ
Y4aCTHMKOB OUJIEMMbI, OpMEHTalVMM Ha X MOTMBbBI 1 YYBCTBA, yCTOﬁI‘-IMBOQ cJiegjoBaHMeE B ITOBEAEHMIM MOpPa/JIbHbIM HOpMaM U
3TNYEeCKVM TpE6OBaHI/I$IM;

* OMITATUM KaK OCO3HAHHOTI'O IIOHMMAaHMS U COMIePEeXXMBAaHMS YyBCTBAM APYTUX, BhIPasKalOLLENCs B IOCTYIIKAX, HAllpaBJIeHHbIX Ha
TIOMOIIIb U obecrieueHne 61aronoTydms.

PerynsiTuBHBIE YHUBEpCaIbHbIE YUeOHbIE IeICTBUS
Yuaimiicst 8 Kjacca HayuYMUTCS:
* 11eJIeTI0JIaraHNIo, BKJIFOYAsl MOCTAaHOBKY HOBBIX 1ieJieit, Tpeobpa3oBaHue MPakKTUUeCKoi 3a7jauy B MO3HABaTeIbHYIO;

* CAMOCTOSITEJIbHO aHA/IM3MPOBATh YCJIOBUS JOCTMKEHMS 1IeJIY Ha OCHOBE YUETA BBIAEJIEHHbIX YUMTEIEM OPUEHTUPOB JIEMICTBUS B
HOBOM yueOHOM MaTepuase;

¢ IVIAaHMPOBATDL ITYTU HJOCTVMIKEHMUS ueneﬁ;

* YCTAHABJIMBATD lieJieBble TPUOPUTETHI;



* yMeTb CaMOCTOSITE/TbHO KOHTPOJIMPOBATh CBOE BpeMsI 1 YIIPaBJISITh UM;
* IPMHMMATD pellleHNsT B ITPOOIEeMHOM CUTYallMi Ha OCHOBE IeperoBOpOB;

* OCYIIECTBJISITh KOHCTATUPYIOIINIA U TIPEIBOCXMUILIAIOIINI KOHTPOJIb IO pe3yJIbTaTy U IO CIIOCOOY IeMCTBUS; aKTya/IbHbIM KOHTPOJIb
Ha ypPOBHE ITPOM3BOJILHOTO BHUMAaHMS;

* 3JIEKBAaTHO CAMOCTOSITEJIbHO OLIEHMBATh IPAaBUIbHOCTDb BbIIIOJTHEHMS TEMCTBUSI M BHOCUTh HEOOXOAMMbIe KOPPEKTUBBI B UCITOJIHEHME
KaK B KOHIIE JEeVCTBUS, TaK ¥ IO XOAY €ro peajin3alum;

* OCHOBaM ITPOTHO3MPOBAHMS KaK IpeaBUaAeHMs OYIyIIMX COObITUIA ¥ Pa3sBUTHUS IIpoLecca.

Yuammiics 8 Kjacca MOJyYUT BO3MOKHOCTb HAYUUThCST:

* CAMOCTOSITEJIbHO CTaBUTh HOBbIE yueOHbIe 11eJI/ U 3a0a4l;

* IIOCTPOEHMUIO KM3HEHHBIX IIJIAHOB BO BPEMEHHO21 ITePCIIEKTHUBE;

* IIpU TJIAHUMPOBAHUMU JTOCTVKEHMUS 11eJIel CAMOCTOSITE/IbHO, ITOJTHO U aieKBaTHO YUMTHIBATh YCIOBUS U CPEACTBA UX JOCTUKEHNS;
* BBIJIEJISITh aJIbTEPHATUBHbBIE CITOCOOBI TOCTMKEHMS 11eJIM U BbIOMpaTh Hanbosiee 3(pHeKTUBHBIN CIIOCO0;

* OCHOBAM CaMOPETYJISIIUY B YUEOHOM U TTO3HABATEIbHOM JIESITEIbHOCTY B (hOpMe OCO3HAHHOT'O YIIPaB/IEHMSI CBOMM TOBEIEHNEM U
nesITeTIbHOCTBIO, HAaITpaBJIEHHONM Ha JOCTMKEHME ITOCTaBJIEHHbBIX ILIeJIeN;

* OCYIILIECTBJISITh MIO3HABATE/IbHYIO pedJIeKCHio B OTHOILIEHMH IEVICTBUI TI0 PelleHMI0 YUeOHbIX U IT03HABaTe/IbHbIX 3a1ay;

* QIeKBATHO OLIEHMBATb OOBEKTUBHYIO TPYJAHOCTh KaK Mepy (PaKTMUeCKOro WM IIpearoaraeMoro pacxoia peCypcoB Ha pelleHne
3a7aun;

* aJIeKBaTHO OLIEHMBATb CBOM BO3MOSKHOCTM ITOCTVIKEHMS 11eJTM OTIpeIeJIEHHONM CJIOXKHOCTHM B PA3/IMUHBIX cpepax caMOCTOSITETbHOM
IesITeIbHOCTH;



* OCHOBAM CaMOPErYJISILINM SMOIMOHAIbHBIX COCTOSIHUIA;

e IIpMJIaraTh BOJIEBBIE YCUIIMS U IIPEOAOJIEBATh TPYAHOCTM Y IIPENSITCTBUSI Ha ITYTU TOCTVKEHMS 1IEJIEN.
KoMMyHMKaTHUBHBIE YHMBEpPCATIbHbIE YUeOHbIe HeCTBUS

Yuammiicst 8 Kiacca HAyUUTCS:

* YUNTHIBATh Pa3HbIe MHEHMS M CTPEMUTHCS K KOOPAMHALIMM Pa3/IMIHBIX MO3ULIUI B COTPYIHUYECTBE;

* (hOpMyYJIMPOBATH COOCTBEHHOE MHEHME U TTO3UIINIO, apTYMEHTUPOBATDb ¥ KOOPAMHUPOBATH €€ C MO3UILMUSIMU TaPTHEPOB B
COTPYIOHMYECTBE IPY BhIPAOOTKE OOIIErO pellleHNs] B COBMECTHOM AesITeIbHOCTH;

* YCTAHABJIMBATh M CPaBHMBATb pa3Hble TOUKY 3pEeHMs, TIPeKe YeM IIPMHMMATDh pellleHNs U IesiaTb BbIOop;

* APTYMEHTUPOBATh CBOIO TOUKY 3peHMsI, CIIOPUTh U OTCTaMBaTh CBOIO MO3ULIMIO He BpaskaeOHbIM [1J1s1 OIIITIOHEHTOB 00pa3oM;
* 33/1aBaTh BOIIPOCHI, HEOOXOAMMbIE IJIsSI OpraHM3aly COOCTBEHHOM AeATeIbHOCTU ¥ COTPYIHNYECTBA C TapTHEPOM;

* OCYIIIECTBJISITh B3aMMHBI/ KOHTPOJIb ¥ OKa3bIBaTh B COTPYJHNYECTBE HEOOXOIMMYIO B3aMMOIIOMOIIIb;

* a/IeKBaTHO MCIOJIb30BaTh pPeub IJIs1 TJIAHMPOBAHMS U PETYJISIIIUU CBOEI eI TeIbHOCTH;

* aI€KBATHO MCIIOJIb30BATh peueBble CpeacCTBa AJISI pelleHMd pa3/IMYHbIX KOMMYHHMKATMBHBIX 3a/a4, BJIageThb YCTHOﬁ Y IMCbMEHHOM
peublo; CTPOUTHb MOHOJIOI'MYEeCKOe KOHTEKCTHOE BbICKAa3bIBaHNE,;

* OPraHM30BbIBATh U IIJIAHUPOBATh YUEOHOE COTPYAHUUECTBO C YUMTEIEM M CBEPCTHUKAMM, ONIPEIeIITh e U (YHKINUM YUaCTHUKOB,
CITOCOObI B3aMMOZEMCTBYS; IIJIAaHNMPOBATh OOILME CIIOCOObI PaOOTHI;

* OCYILIECTBJISITb KOHTPOJIb, KOPPEKIINIO, OIIEHKY JIEMCTBUI ITapTHEPA, YMETb YOEXKIaTh;



e paboTaTh B IpyIilie — yCTaHaBJMBATh paboune OTHOIIeHMs, 3PHEKTUBHO COTPYAHMUYATD U CITIOCOOCTBOBATh MPOLYKTUBHOMN
KOOTIepali1; UHTErpMpPOBaThCS B TPYIITY CBEPCTHUKOB U CTPOUTD MPOAYKTMBHOE B3aMMO/IEMCTBME CO CBEPCTHUKAMM U B3POCIIbIMIU;

¢ OCHOBaM KOMMYHMK&TMBHOﬁ DE(I)J'IGKCI/II/I;
¢ MCIIOJIb30BAaTh a€KBATHbIE S3bIKOBbIE€ CpeaCTBa OJIsd OTO6pa)KeHI/IH CBOUMX UYBCTB, MbIC.TIEIL/'I, MOTMBOB U HOTpeﬁHOCTeI;I;

» 0TOOpakaTh B peun (omycaHue, OObSICHEHNE) COAepsKaHye COBepIlIaeMbIX IeICTBUI KaK B (h)opMe IPOMKONM COLMAIM3UPOBAHHOM
peun, Tak U B GOpMe BHYTPEHHEN pEUIl.

yanLMﬁCH 8 kyacca IMOJYUMUT BO3MO>KHOCTb HAYUUTLCS:

® YUUTbLIBATb 1 KOOPAMHHUPOBATDb OTJIMYHbBIE OT COOCTBEHHOM MOo3Nuun Opyrux JIIOIL@fI B COTpyOHNYECTBE,
®* YUUTLIBATDb pa3HbI€ MHEHHUS 1 MHTEPEChI " 0OOCHOBBIBATD CO6CTB€HHYI-O ITO3ULINIO,

* [IOHMMAaTh OTHOCUTEJIbHOCTb MHEHUM U MMOAXOA0B K pEelIeHNIO HpO6)’IeMbI;

* IIPOOYKTMBHO paspeliaTb KOHGIMKTbI HA OCHOBE YUETA MHTEPECOB U MO3ULIMI BCEX YUACTHMUKOB, ITOMCKA U OIIEHKY aJIbTEPHATUBHBIX
CITI0COO0B paspeliieHns: KOHGIMKTOB; TOrOBapUBAThCS U MPUXOOUTH K OOIIIEMY pellleHNI0 B COBMECTHOM IesITeJIbHOCT, B TOM YMCJIE B
CUTYyaLlMM CTOJIKHOBEHUSI MHTEPECOB;

» OpaTbh Ha CeOS1 MHUIIMATUBY B OpraHM3alMy COBMECTHOTO IEMCTBUS (I1eJI0BOE JIIEPCTBO);
* OKa3bIBaTh MOAAEPIKKY U COMIEICTBME TEM, OT KOTO 3aBUCUT JOCTVKEHME 1IeJI B COBMECTHOM IeSITeJIbHOCTH;
* OCYILECTBJISITh KOMMYHMKATUBHYIO pedIeKcuio Kak 0CO3HaHMe OCHOBAHMI COOCTBEHHbBIX IEMCTBUM U IEeMCTBUI TTapTHEPA;

* B IIpoIlecce KOMMYHMKALMM TOCTATOYHO TOYHO, ITOCJIEIOBATEIbHO U TIOJHO IIepeIaBaTh MapTHEPY HEOOXOAMMYIO MHGOPMALMIO KaK
OPMEHTHUP JIJIsI IOCTPOEHMS IeMCTBUS;



¢ BCTYIIaTh B AMNAJIOT, d TaK)KE€ YUaCTBOBATHb B KOJIJIEKTMBHOM O6CY)K,£[€HI/II/I HpO6)’[€M, Y4aCTBOBATb B IUCKYCCUM U aPT'YMEHTUPOBATDb
CBOIO ITIO3ULINIO, BJIa4E€Thb MOHOJIOTMYECKON U ,Z[I/IEU'IOI‘I/I‘IECKOI;'I (I)OpMaMI/I peun B COOTBETCTBUM C I'PaMMaTNUYECKVYMU U
CUMHTAaKCMYeCKMMM HOpMaMM POOHOI'O SI3bIKa,

* CJIeA0BaTh MOPAIbHO-3TUUECKUM U TICUXOJIOTMUYECKMUM MIPUHIIMIIAM OOIIeHMSI M COTPYAHMYECTBA Ha OCHOBE YBAKUTEIbHOTO
OTHOIIIEHMSI K TTapTHEpPAM, BHMMaHMUSI K JIMUHOCTU APYTOTo, aIleKBaTHOI'O MEKIMUHOCTHOTO BOCITPUSITHSI, TOTOBHOCTU afieKBaTHO
pearupoBaTb Ha HYXXAbI APYTUX, B YACTHOCTU OKa3bIBaTh IMOMOIIb ¥ SMOLIMOHAJIbHYIO MTOAAEP>KKY IMapTHEPAM B ITpoliecce
OOCTVOKEeHMs 00l1iei 11eIM COBMEeCTHOM JIesITeTbHOCTH;

* ycTpauBaTh 3¢ eKTMBHbIE TPYIITNIOBbIe 0OCYKAeHMST U 0OecrieunBaTh OOMeH 3HaHUSIMY MEXKAY YIeHaMM TPYIIIbI JIST IPUHS TS
3 GEKTUBHBIX COBMECTHBIX PEIIeHMIA;

* B COBMECTHOM JeSITeJIbHOCTU YETKO (hOPMYJIMPOBATD 11€JM IPYTIIIbI M MTO3BOJISITh €€ YUaCTHUKAM ITPOSIBJIITh COOCTBEHHYIO YHEPTUIO
IJIS1 JOCTVKEHUS 9TUX 1ieJIel.

IlosHaBaTe/IbHbIE YHMBEPCAIbHbIE YUeOHbIE JeMCTBUS

Yuaimiicst 8 Kjacca HayuYMUTCS:

* OCHOBAM peajm3aliuy IMPOEKTHO-UCCIeN0BaTEIbCKON AeSITeIbHOCTH;

* IIPOBOAUTD HAOJIIO/IeHNE U SKCIIEPUMEHT I10]T PYKOBOICTBOM YUUTEJIS;

* OCYIILECTBJISITh PACIIMPEHHbIN TTOMCK MHGOPMAaLUM C UCIIOJb30BAaHUEM pecypcoB OubmoTek u VIHTepHeTa;

* CO3[1aBaTh ¥ ITPeOOPA30BBIBATH MOMEN M CXEMBI JIJIS pellleHus 3a1ay;

* OCYILECTBJISITh BbIOOP Hanbosiee 3PpHEKTMBHBIX CIIOCOOOB pelleHMs 3a4a4 B 3aBUCUMOCTM OT KOHKPETHBIX YCIOBUIA;
* 1aBaThb OIpeesieHNe TTOHITHUSIM;

¢ YCTaHaBJIMBATb IIPUUYMHHO-CJIEACTBEHHbIE CBSI3U,



* OCYILIECTBJISITh JIOTUYECKYIO OMNEePaLyio YCTAHOBJIEHMS POIOBMUIOBBIX OTHOILIEHNI, OTPaHUYeHNe TIOHSITHS;

* 006001IATh MOHATHUSI — OCYIIECTBJISITH JIOTMYECKYIO OIlepalyIio epexo/ia OT BUAOBIX IIPMU3HAKOB K POIOBOMY HOHSITUIO, OT ITOHSITHS
C MEHBIIINM O0O'bEMOM K MOHSITUIO C OOJIBIIMM OOBEMOM;

* OCYIIIECTBJISITh CpaBHEHME, CepUaLmio U KiacCuduUKaiyio, CaMOCTOSTETbHO BbIOMpast OCHOBAHUST M KPUTEPUM JIJIsl YKa3aHHbBIX
JIOTMYECKUX OTiepalinii;

* CTPOUTD KaccumKaluio Ha OCHOBE IMXOTOMMUYECKOTO AejieHns (Ha OCHOBE OTpUIIaHMS);

* CTPOUTD JIOTMUECKOE PaCCy>KAeH)e, BKIIOUalolllee YCTaHOBJIEH)E ITPUUMHHO-CJIeICTBEHHBIX CBSI3€i;
* OOBSICHSITD SIBJIEHMSI, ITPOIIECCHI, CBSI3Y M OTHOIIEHMS, BbISIBJISIEMbIE B XOJI€ MCC/IeAOBAHMS;

* OCHOBAaM O3HAaKOMMTEJIbHOT'O, M3YyYalollero, yCBauBaroIlIero M MOMCKOBOrO UTEHNS;

* CTPYKTYPUPOBATh TEKCTHI, BKJIIOUAsl YMEHME BbIIEJISITh IJIaBHOE ¥ BTOPOCTEIIEHHOE, TJIaBHYIO UIeI0 TeKCTa, BhICTPanBaTh
TIOCJIeIOBATEeIbHOCTD OMMChIBAEMbIX COOBITHIA;

 paboraTh ¢ MmeTadopaMu — IMOHMMAThb IIEPEHOCHBIM CMbIC/T BBIPAKEHMI, IOHMMATh ¥ YIIOTPeOJISITh 000POTHI peun, IOCTPOEHHbIEe Ha
CKPBITOM YII0/100/IeHMM, 0Opa3HOM COJIMKEHUM CJIOB.

VYuyaimiicst 8 Kyacca Mmojy9uT BO3MOKHOCTb HAYUUThHCS:

* OCHOBaM pedIeKCUBHOI'O UTEHUS;

* CTaBUTD MPOOJIEMY, apT'yMEHTUPOBATh €€ aKTyaJIbHOCTb;

* CAMOCTOSITEJTbHO IMPOBOJINTD MCCJIEIOBaHME HAa OCHOBE MIPUMEHEHMsI MeTOA0B HAOIOAeHNS M SKCIIEpUMEHTA;

* BBIIBUTaTb I'UIIOTE3bI O CBI3SIX M 3aKOHOMEPHOCTSIX COOBITHM, ITPOLIECCOB, 0OBEKTOB;



* OpraHM30BbIBATH MNCCJ/IedOBaHMe C LIeJIbIO ITPOBEPKU I'MIIOTE3;
¢ neJiaTb YMO3aK/IIOUYEeHNA (I/IH,E[YKTI/IBHOQ n 110 aHaJIOI‘I/H/I) M BbIBOJbI Ha OCHOBE aprymeHTaln.

CopepskaHue y4eOHOro mpeameTa

8 knacc.

Pasgen 1. OcHOBHbIE IOHATHUSA XUMUM (YPOBEHb aTOMHO-MOJIEKY/IIPHBIX ITPeICTaBICHUI)

[Tpenmer xumvmm. XMMusI Kak 4aCTh €CTeCTBO3HaHMs. BerecTtBa ¥ MX cBOMCTBa. UmcThle BeIeCTBA M CMeCKH. MeTombl
MO3HAHMS B XMMMM: HaOOmeHue, skcnepuMmeHT. IIpmembl Ge3omacHO paboThl ¢ obopymoBaHueM M BemecTBamu. CrTpoeHne
TJIaMeHMN.

Uncreie BemiectBa M cMmecu. Criocobbl OUMCTKM BEIECTB: OTCTauMBaHMe, (PUIbTpOBaHME, BbITapUBaHME, KPUCTAUIM3ALINS,
mucTWUIIusa. Dusudeckre U XUMMUYECKME SBJAEHMS. XUMMUYeCKMe peakuyu. [IpMsHakKM XUMMUYECKMX peakuyui U YCIOBUS
BO3HMKHOBEHMS U TEUEHMS] XUMUUECKUX PEaKIINIA.

AToMbBI, MOJIEKYJIbI ¥ MOHBI. BelllecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIpPHOTO cTpoeHust. Kpucrammmdyeckue u amopgHbie
BemiecTBa. Kpucrannmueckie peleTku: MOHHAs, aTOMHast 1 MoJjieKyJisipHasi. [IpocThie U C/IOKHbIE BellleCTBa. XMMUUECKUI 3JIEMEHT.
Mertauibl 1 HeMeTa/UTbl. ATOMHas egyHuIa Maccbl. OTHOCUTE/IbHAS aTOMHAsI Macca. SI3bIK XUMMM. 3HaAKU XMMUYECKMUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BelllecTBa. Xummuueckue Gopmysbl. OTHOCUTeNbHAsT MOJeKy/sipHasi macca. KauecTBeHHbI U
KOJIMYECTBEHHBI COCTaB BelllecTBa. BerumciieHus mo xummueckuM Gopmyaam. MaccoBast J0JIsI XMMUYECKOTO 3JIEMEHTa B CJIOKHOM
BelllecTBe.

BanentHocth xummueckux 3jemeHTOB. OripenesieHre BaJ€HTHOCTM 3JIEMEHTOB MO (opmysaaM OMHApHBIX COEOVHEHMUI.
CocraBiienne xumMmmueckux GopMys OMHAPHBIX COeTMHEHN 110 BaJIEHTHOCTM.

ATOMHO - MOJIeKyJISIpHOe YyueHMe. 3aKOH CcOxpaHeHMs macchl BellecTB. JKusHb u pgesrtenbHocTb M.B. JlomoHOcoOBa.
XuMnyeckue ypaBHeHMsI. TUIIbI XMMUUYECKIUX PeaKIInii.

Kucnopon. Haxosxkmenmne B mpupope. IlosmyueHme Kucjopoma B JjabopaTopuy ¥ HIPOMBILLIIEHHOCTH. Dusmueckme u
XUMMUYecKue cBoycTBa Kuciopoma. I'openme. Oxkcupbl. [Ipumenenme xuciopoma. Kpyrosopor kmuciaopoma B mpupoge. O30H,
ajutoTporms Kucjaopoaa. Bosmyx u ero cocraB. 3amyra aTMochepHOro Bo3ayxXa OT 3arpsisHeHMIA.

Bomopon. Haxoxknenne B nmpupoge. [TomyueHne Bomopoaa B 1abOpaTOpuM M MPOMBIIIEHHOCTH. Dusndeckne u XumMmuyecKue
CBOJICTBa Bomopoa. Bogopon - BoccranoBuTeb. Mepbl 6e30macHOCTY Ipyu paboTe ¢ Bogopoaom. IIpumenenne Bogoposa.



Bopa. Metopbl onpefnesieHnsi cOCTaBa BOAbI — aHaAM3 U cuHTe3. Pu3mueckre CBOMCTBA BOAbl. Boma B npupoae u crnocoobl ee
OUMCTKMU. Aspalius Bombl. Xumuueckue cBoucTBa Bombl. [IpumeHenue Boabpl. Boma — pacTBopuTesib. PacTBOPMMOCTDH BeIECTB B
Bojzie. MaccoBast 10/ paCTBOPEHHOTO BellleCTBa.

KommuectBeHHble OTHOIIeHMs1 B Xumuu. KommuecTBo BelilecTBa. Mosb. MossipHass Macca. 3akoH ABoraapo. MossipHbIn
06bem razoB. OTHOCKUTe/IbHAS IIJIOTHOCTD ra3oB. O6beMHbIe OTHOILIEHNS Ta30B IIPU XUMUUECKUX peaKklysIX.

BaskHen1ie kjaacchl HeopraHmueckux coeayHeHuit. OKcuabl: cocTaB, Kiaccuburamysg. OCHOBHbIE UM KUCJIOTHbIE OKCHUIBI.
HowmenxkiaTypa okcugoB. @usmueckyue ¥ XMMUIECKME CBOVICTBA, ITOJTyUYeHNe U IIpMMEHEeHMEe OKCUIOB.

I'mapoxkcuabl. Knaccuduxanmst rugpokcuaoB. OcHoBanusi. Coctas. Illenmoun u HepacTBOpuMbie ocHOBaHMs. HomeHkiaTypa.
dusnuyeckme U XMMUUECKME CBOMCTBA OCHOBaHM. Peakuyst Hentpaymsanym. [lonydyenne u nmpuMmeHeHe oCHOBaHM. AMGOTepHbIe
OKCUIBI ¥ TUIPOKCHUIBI.

Kucnorsl. CocraB. Kinaccudpukamus. Homenkiarypa. @usmuueckue 1 XMMUYECKME CBOVICTBA KMCJIOT. BBITECHUTEILHBIN PSI
METaJIJIOB.

Comu. CocraB. Knaccndukannsg. Homenknarypa. @usmueckue cBoMCTBa cosiei. PacTBopMMOCTb cosielt B Boge. XMMUUECKIe
cBoiicTBa cosieir. CriocoObl nosyyeHus cosieit. ITpumeHeHne cosen.

['eHeTnuecKkast CBsI3b MEKIY OCHOBHBIMM KJIaCCaMM HEOPTaHMUECKUX COeIMHEHUN.

HemoucTpanuu. O3HakomJIeHre ¢ 0OpasiiaMiy MPOCThIX M CJA0XKHBIX BenlecTB. CIoCcOObl OUMCTKY BEILECTB: KPUCTAIIU3ALINS,
OUCTUILISINS, XpoMmaTorpadusi. OmbIThI, TOATBEPsKIAIONIME 3aKOH COXPaHEeHMSI MaCcChl BEIIIECTB.

[TosryueHne u cobMpaHme KMCJIOPOIa METOIOM BbITECHEHMS BO3ayxa 1 Boabl. OmnpenesieHne coctaBa Bosmyxa. Koanekyus
Hegmu, KamMeHHO20 Y2 U hpodYKmoe ux nepepabomku.
[Tosryuenme Bogopona B amnmapare Kuma, mpoBepka Bogopoa Ha YMCTOTY, TOpeHNe BOJOpoIa, COOMpaHue BOJOPOaa METOIOM
BBITECHEHMS BO3IyXa U BOMBI.
Amnanus Bogbl. CuHTE3 BOBI.
3HAKOMCTBO C 0OpasiiamMmyu OKCUAOB, KMCJIOT, OCHOBaHMM 1 coJjieit. HelTpanmsanus meaoun KUCJI0TON B IPUCYTCTBUA
MHOMKATOpA.
JIabopaTopHbIe onbIThI. PaccMOTpeHNe BeIecTB C pa3IMYHbIMK (U3NUYECKMMY CBOMCTBaMM. PasgesieHne cmecu ¢ IOMOIIbIO
MaruuTa. [Ipumepb! QU3MUECKUX U XUMUUECKUX SIBJIeHuN. Peakuiym, MJTIOCTpUPYIOIIYE OCHOBHbBIE ITPU3HAKM XapaKTEePHbBIX pPeaKIu.
Pasnoskenne ocHoBHoro kapoounara menu (II). Peakius 3amernieHnst Meay skeje30M.
OsHakoMmIeHMe ¢ 06paslaMy OKCHUIOB.
Bsaumopernctsue Bogopopa ¢ okcuaom menu (1I).
OmnbIThl, TOATBEPSKIAIOIINE XMMUUECKIE CBOMCTBA KMCIOT, OCHOBAHUM.



IIpakTHYecKkue padoThI
o [IpaBmia TeXHMKM GE30MACHOCTH IIpU paboTe B XUMMUECKOM KabuHete. O3HaKOMJIEHME C JJaOOpaTOPHBIM
060pyIOBaHMEM.
e OuncTKa 3arpsI3HEHHONM ITOBAPEHHOM COJIN.
o [Toryuenue u cBOMCTBA KMCIOPOIA
o [Tonyuenue Bomopopa 1 u3ydyeHue ero CBOMCTB.
o [IpuroroBsieHe pacTBOPOB COJIEN C OMpPeIeIEHHOM MaCcCOBO 10JIeil paCTBOPEHHOTO BellleCTBa.
o Pemienne skcriepyuMeHTa/IbHbIX 3a7au 110 TeMe « OCHOBHbBIE KJIaCChl HEOPTaHNMYECKUX COEIVHEHMIT».
PacueTrnsbie 3amaumn:
BoIunciieHre OTHOCUMTEIbHOM MOJIEKY/ISIPHOM MaccChl BellecTBa o ¢hopmyJie. BerancieHne MacCoOBOM OIM 3JIEMEHTA B
XMMMUYECKOM COeIVHEeHNUM. Y CTAHOBJIEHME ITpoCcTeiiie GopMyJIbl BEIIeCTBA II0 MaCCOBBIM JOJISIM 3JIEMEHTOB.
HaxoskpeHne MaccoBoM g0 paCTBOPEHHOI'O BEIECTBA B pacTBOpe. BhIuncieHne Macchbl paCTBOPEHHOI'O BEIIECTBA U BOIBI IS
MIPUTOTOBJIEHNST PACTBOPA OIpPeIeIEHHOV KOHIIEHTPaLVMN.
O6BbEMHBIE OTHOIIIEHMS T'a30B IIPU XMMUYECKUX PeaKLMsIX.
BorunciieHms o XuMu4eCckMM ypaBHEHMSIM MacChl, 0O'b€MaA 1 KOJIMYECTBA BeIleCTBa OJHOI0 U3 IMPOAYKTOB peaKlyuu o Macce
MCXOJIHOTO BellleCTBa, 00bEMY MJIM KOJIMUECTBY BEIIeCTBA, COJIepsKalllero OINpeneIEHHYIO TOJII0 PUMEeCe.
Paspein 2. IlepuognuecKkuit 3aK0OH M epuoaudyecKas CucTemMa XumMmmndeckux snemeHTos /I.V1. MengeneeBa. CTpoeHne
aToma.

[lepBble MOMBITKM KaaCCUPUKALIMM XUMUUYECKMX 3JIeMeHTOB. [IoHSTMe O rpyImmax CXOAHBIX 3JiIeMeHTOB. EcTecTBeHHbBbIE
ceMeliCTBa IIeJIOUYHbIX MEeTa/UIOB U TajioreHoB. biaropomnsie rasnl. Ilepumopmueckuit 3akoH [I.JM.MengeneeBa. Ilepuomnueckast
CUCTeMa KaK eCTeCTBEHHO — Hay4yHOe KjaccuuKaiys XMMUUEeCKX 3JieMeHTOB. TabmmuHas gopma mpeacTaBieHnus Kiaaccuurkaumym
XUMMIeckux 3jeMeHToB. CTpykTypa Tabmmibl «Ilepmognueckas cucrema xummudeckux synemeHTtoB .M. MenpeneeBa» (KopoTkas
dbopma): A- u B- rpymnmei, nepuonbl. DuU3MUECKMii CMbBICI TOPSIKOBOTO 3JeMeHTa, HOMepa Ilepuoja, HoMepa TPYMIbl ([Jis
971IeMEeHTOB A-TpyIin).

CTpoenne aToMa: SIAPO U 3JIEKTPOHHAs 000Ji0uka. COCTaB aTOMHBIX SIIEP: IPOTOHbBI ¥ HEMTPOHBI. M30TOIbI. 3apsi aTOMHOI'O
spa, MacCoOBOEe UMCJIO, OTHOCUTEIbHAS aToMHas Macca. CoBpeMeHHast GOpMYJIMPOBKA IMOHSITUSI «XUMUUECKUI DJIEMEHT».

OJIeKTpoHHAsI 000JIOUKA aTroMa: ITOHSTHE 00 SHEPreTUMYeCcKOM YpPOBHE (JIEKTPOHHOM CJIOE), €r0 €MKOCTM. 3aIloIHEHMe
3JIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IIEPBOT0 — TpeThero nepuomoB. CoBpemeHHast GOpMYIMPOBKA MEPMUOINYECKOTO 3aKOHA.



3HaueHMe nepuoaMueckoro 3akoHa. Hayunbsie moctuskenus [.V1. MeHneneeBa: ucipaBjeHne OTHOCUTEIbHbBIX aTOMHbBIX Macc,
MpeficKa3aHue CyIleCTBOBAHMS HEOTKPBIThIX 3JIEMEHTOB, IIePECTAHOBKYM XMMUUECKUX JIEMEHTOB B nepuoandeckon cucreme. KnusHb
u pearenbHocTb .M. MeHnesneeBa.

HemoHcTpanmmn:

dusnyeckre CBOMCTBA IIIEJOYHBIX MeTa/yIoB. B3aumopencTBue OKCUAOB HaTpus, Marumsi, c¢ocdopa, cepbl C BOOOMN,
MCcieqoBaHMe CBOMCTB IOJYYEHHBIX IPOAYKTOB. B3ammopeiicTBue HaTpus U Kaiaust ¢ Bomou. DPusmueckue CBOMCTBA raJIOT€HOB.
BsaumopmencTBme aaioMUHMS C XJI0POM, OPOMOM U JIOJIOM.

Pasnen 3. CTpoeHue BeliecTBa.

OJIEKTPOOTPUIIATEILHOCTD XMMMWUYECKMX 3jIeMeHTOB. (OCHOBHBbIE BUIObl XMMMUUECKON CBSI3M: KOBAJIEHTHAS HEIOJISIpHas,
KOBJIEHTHAs IOJISIpHAs, MOHHAs. BajeHTHOCTh 3J/IeMEHTOB B cBeTe 3JIeKTpoHHOM Teopun. CremeHb okuciaenus. IlpaBuia
oIrpeesIeHN sl CTeIleHel OKMC/IEHUS 3JIEMEHTOB.

HeMmoHCcTpanum:

ComnocTasjieHne PU3UKO-XUMUUECKUX CBOVICTB COeIVHEHMI C KOBAJIEHTHBIMM U IOHHBIMM CBSI3SIMIU.

TemaTnuyeckoe IJyiaHMpPOBaHME.

n/m

Pa3pgesnib1 mporpaMMbI

KoanuecTBo
JacoB

KonanuecTBO
KOHTPOJIbHbBIX
pa6oT

KoanuecTBo
MPaKTUUYECKUX
pa6oT

OcHOBHbIE MTOHSTHUS
xumumn (YpoBeHb
aTOMHO -
MOJIEKYJIIPHBIX
TIpeICTaBJIEHI)

52

3

5

[Tepuomyuueckuii 3aKOH
U epuoauveckast
cucTeMa XMMUUYEeCKIUX




anemeHToB /.M.
MenpeneeBa. CTpoeHue
aromMa

CTpoeHue BelllecTBa. 7
XuMmuueckas CBSI3b.
Uroro: 67
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