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HOACHHTE/JIbHAA 3AIIHCKA
Pabouas nporpamMma 0o XHMHH JUlg 8-9 KIaccOB cOCTaBlIeHa Ha OCHOBE:
¢ 3akoH Poccmiickoil @emeparmu «O0 odpasopamin B Pocciiickoil Menepammi» ot 29.12.2012r. Ne273-@3;
DenepanbHblii rocylapcTBeHHBIH 00pa3oBaTe/IbHbIl CTaHIApT OCHOBHOTO ofllero o0pasoBaHus, YIBepA(IeHHBII NpHkasoM MuHoOpHayKH
Pocermr ot 17.12.2010 Ne 1897 «O0 yTBep&KIeHNH W BBEJICHNH B JeiCTBHe (helepambHOTO TOCYAaPCTREHHOTO 00pa3oBaTeNhHOTO cTaH apTa
OCHOBHOT 0 001ero obpasosanus» (B pea. npukaza Mirgodpraykn Pocenm or 29.12.2014 Ne1644)
Xomust. Paboune nporpamust. IIpenmernas mimns yaednnkos O. C. Tadbpuenssa, H. T. Octpoymosa, C. A. Cnankosa. 8—9 wuracesn: yaebHoe

moco0re 11 00me0d pa3zoBaTebHBIX oprammiarmi / O. C. I'abpuendan, C. A. Crankos — M.: IIpocBemmenne, 2019,
o YueOHEBIT MIaH TIKOITH.

IIporpamma peamisyeTcs ¢ ncmoabp3oBagmeM Y MK mox penaxrueii O,C. I'abpuenin

8 wnace: Tabpuemsn O. C. Xumus. 8 wiace: yuebHIK 11 odmeodpazosarensHbx oprarmsamit / O. C. Tabdpuenss, . T'. Octpoymos, C. A.
CrnaakoB, — M.: IIpoceemenue, 2019

9 xnace: I'abpuenan O. C. Xumna. 9 knace : yqeOHIK A o0meobpasosaTensHbix opragmsamnmit / O,

C. T'adbpuenss, I1. I'. Ocrpoymos. C.
A. Cragkos. — M.: ITpoceelnenue, 2019

Heanm kypca:

. DopMUpOSAHIE ¥ YIALIXCA IeOCTHOI ecTeCTBeHHO-HaYIHOIl KapTIHEL MIUpA.

. Pazeumiie N03HABATEIBHEIX IIHTEPECOB, HHTEUIEKTYAILHEIX I TBOPUECKIX CHIOCODHOCTEl YIAIMIKCA B IpoNecce M3YIEHIA XAMITTecKoi
HayKH H eé BEITaJid B COBPEMEHHbeI HayTHO - TEeXHHYECKHI mporpece, qJDPMIIPOBaHI'IC BAKHEIIINX T0IHYECKHX Ol'ICpElI.[I]fI MBITIIITEHH A {ﬂHaJ’III.’S, CHHTES,

00obdmenme, KOHKpeTH3allll, cpaBHeHIle I Ip.) B Opollecce MOIHAHHA CICTEMEl BaKHEIIINNX IMOHATINI, 3aKOHOB H TeOpHil O cocTaBe, CTPOEHIII,
CBOIICTRAX 1 HIPHMCHEHHH XIMHIYCCKHX BEHICCTB.

sBocnumaniue yﬁeMéH.HOCTIl B TOM, 9TO [IPHMEHEHHE IIOJIYISHHBIX SHAHII 1 }l‘MCHIlﬁ 0 XHMHH SB/IeTes 00beKTHRHOI Heo0X0IHMOCThIO 171
GesomacmHolt pa(’)OTBI C BEMECTBAMI H MaTepITaTaMi B Gb]Ty H Ha TIPOM3BOICTRE.

sIIpoexmuposaniie 1 peanu3auua BEITYCKHHKAMI OCHOBHOII LIKOJB! JINTHOI ofpasoBarelbHOIl TpaekTopui: BEIGOp Ipodiuid o0ydeHIs B
cTapineif MKoTe HWIH TPoeccHOHATEHOTO 00pa30oBaTenbHOTO YIpeKICHH.

«0g1a0eH e KII0UesuiM i KOMNEm eHIUAMIL . }"IeﬁHL}-HOSHﬂBaTeJILH.BILﬂ-l, IlH(bOpMaI.IIlOHH.b]l\dH, HNEHHOCTHO-CMBICTTOBBIMH, KOMMYHIIKATHBHBIMIL
J11s TocTIDKEHIL HTHX Uelell B Kypce XIMIH Ha CTYIeHH OCHOBHOTO odImero Oﬁpa'SOBaHIrIX PenIaTICcq CACIVIONIIIE 3aTatIH:

. ¢DPMIIPYI'DTCH 3IHAHIA OCHOB XHMMHUYECKOIT HayKH — OCHOBHBIX @BKTDB, H'.'.‘IHSII'IIf‘I1 XHMHYCCKIX 3aK0OHOB H Tﬁﬂpﬂﬁ, BRIPAARCHHBIX MOCPCACTROM
KIMIMECKOT O A3BIKA,

PasBHBAKOTCH YMEHHIA HaGHIO,f_IﬂTB 1 OOBACHIOT XHMHYECKIIE HBICHHA, IIPOHCXOIANIHE B IIPHPOIE, J'IﬂﬁOpElTDprD( YCIOBIAX, B 6]:[']'y I Ha
[IPOI3BOACTEE]

r[pnoﬁpeTa}m‘cx CMEIHMATBEHEIE YMEHHA H HABRIKI 110 5e30nacnouy oﬁpamemﬁo C XHMHYECKIMH BEIMECTRAMIT, MaTePHATAMH M TTPOIECccaMII;



e (QopMupyeTcs I'yMaHHCTIYeCKOe OTHOLISHHe K XIMHH KaK IIPOH3BONTEIbHOIL cile 00IecTBa, ¢ NOMOIIbI KOTopoil pemnaiorcs riodalbHble
opobaeMpl JeToBedecTBa;
& OCYIIECTBIAETCH HHTEIPANHA XHMIUECKOI KADTHHEI MIIPE B €/[HHYH) HAYYHYIO KAPTHHY.

IL1aEHpYeMble Pe3yILTATEL 0CBOCHHS Y1e0HOr 0 KYpca XHMHH.
.HII‘IHOCTHI:IB, MeTAnpeIMeTHRIE H NPe/IMETHBIE PE3IYJIBTATHI OCBOEHHH KYPCA XHMHH
JeaTensHOCTh 06pa3oBaTehHOTO YIPEKISHNA 0bmero obpasoBaAnd B oOydeHNIT XITMHH ToTkHA ORITH HampasieHa Ha Z0CTI/KeHNEe 00yIarommmMics
CITEMYIONTIK JHUHOCTHBIX DE3YIRTATOR:

1. Pocentiickad rpamaaHeKas HASHTHIHOCTD (MATPHOTH3M, yBamenne kK OTevecTBY, K MPOIITOMY H HACTOAINEMY MHOTOHAIHOHATBHOTO Hapoaa Pocerr,
YYBCTBO OTBETCTBEHHOCTH M J0ra nepen PojuiHoi, muenmidmkanig cebd B kauecTse rpaaiannna Pocenn, cy0beKTHBHAA 3HAUHMOCTh HCIIOIb30BaHHA
PYCCKOTO A3HIKAa M A3LIKOB HapomoB PoccHm, ocosHamiie M ONIYIIEHHe MTYHOCTHON COTPHYACTHOCTH cyApde poccuiickoro Hapona). OcosHamme
ITHHYeCKOI TPHHAIMEKHOCTI, SHaHHe HCTOPHIL, A3BTKA, KYILTYPHI CBOETO Hapoja, CBOETo Kpasd, OCHOB KYIBTYPHOTO HacmeMnd HaponoB PoccHm u
yenoBedecTsa (MIEHTHYHOCTh YelOBeKa € POCCHICKOH MHOTOHAIMOHAIBHOH KyIbTYPOil, CONPHYACTHOCTH HCTOPHH HAPOJIOR H TOCYIAapCTB,
HaXOJMBINHXCA Ha TePPHTOPIH cOBpeMeHHoiT PoccHN);, HMHTepHOPH3AHs TYMAHHCTHYECKHX, MeMOKPATHYECKHX W TPaJMIINOHHBIX TeHHOoCTel
MHOTOHAIIOHATBHOTO poccHiickoTo obmecTha. Oco3HamHoe, YBUAKNTeNRHOE M J0OpokeTaTelsHOe OTHONIEHHE K HCTOPIM, KYTBTYpe, PETHTHH,
TPAIHIIHAM, A3BIKaM, HeHHOCTHM HapoaoB PoccHH 1 HAPOJI0B MHpa.

2. ['oToBHOCTE 1 cTOCOOHOCTE OOYHAIONTHXCA K CAaMOPA3IBITHIO H caM000paiOBaHI0 Ha OCHORE MOTHBAITHH K OOYTEHHIO U TTO3HAHIIO; TOTOBHOCTE H
CITOCOOHOCTE OCO3HAHHOMY BEIOOPY I TIOCTPOEHINO AaTbHEHITS i HHTIBHIYa IBHOH TpaekTopit o0pasoBanig Ha Hase opHeHTIPOBKH B MIIpe Tipod eccuii
H npod) ecCHOHATBHBIX MPEMOUTEHITH, ¢ YIeTOM YCTOHTHREIX MO3HABATENBHEIX HHTEPECOR,

3. PasmrToe MopansHOe cOIHAHNE 1 KOMIeTEHTHOCTE B PelIeHHH MOPaTBHEX MPodIeM Ha 0CHOBE THIHOCTHOTO BEIOOpA, GopMHpoBaHie HPaBCTBEHHEX
9YBCTB H HPaBCTBeHHOTO TIOBEJEHHA, OCO3HAHHOTO W OTBETCTREHHOTO OTHOIMIEHNA K COOCTBEHHLIM MOCTYMEAM (CHOCODHOCTH K HpPaBCTBEHHOMY
CaMOCOBEPIIEHCTBOBAHIIO; BEPOTEPTIMMOCTE, YBAKUTEIBHOE OTHOIIEHITE K PETHTHOINEIM TYBCTBAM, B3TIIAIAM IFOdeH WM HX OTCYTCTBHIO; 3HAHTE
OCHOBHEIX HOPM MOpPaTH, HPaBCTBEHHEIX, TVXOBHEIX HIIeanoB, XPAHHMEIX B KYTBTYPHEIX TPaaHIINAX HapoJor Poccni, TOTORHOCTE Ha MX OCHOBE K
CO3HATEIRHOMY CaMOOTPaHNIEHI0 B TOCTYITKAX, TIORSAEHHH, PACTOTHTENRHOM TOTPeOHTEMhCTRe; cHopMHUPOBANHOCTE TPEICTARTEHHIT 00 ocHOBAX
CBETCKOIT STHKH, KYTBTYPBI TPAIHITHOHHBIX PeTHTHIL, ITX PO B PA3BHTHH KyThTYPHI H HeTopin Pocenn 1 enopevecTsa, B CTAHOBISHIH TPaiIaHCKOTO
00ImecTBa U POCCHIICKOIl rocyIapcTBeHHOCTH; MOHNMAHIE 3HATSHHS HPABCTBEHHOCTH, BEPBI I PEINTHH B JKH3HH UeJI0BeKd, CeMBbH H oDmIecTBa).
CchopMHPORAHHOCTE OTBETCTBEHHOTO OTHOTITEHNS K YIeHHIO; YBAKHTEIRHOTO OTHOMEHNA K TPYIY, HATHIHE OMKITA YIACTHA B COMHATRHO 3HATTMOM
Tpyne. OcosHanme 3HAUYEHNA CEMBH B JKH3IHH TeloBeka W o0IIecTsa, MPHHATHE TEHHOCTH ceMeiTHOT JKIT3HN, YBa/KHTeIbHOE H 3a00TIHBOE OTHONTEHIIE K
qIeHaM CBOEIl ceMBIH.

4. CopMIpOBAHHOCTE METOCTHOTO MHPOBO33PEHIA, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHEO DasBHTHA HAYKH H OOMIeCTBEHHON MpPaKTHKM,
VIHTHIBAIOIIETO COIMIATBHOE, KYILTYPHOE, A3BIKOBOE, IYXOBHOS MHOT000pasie COBPEMeHHOTO MHpA,



5. Oco3HanHOe, yBaRHTENbHOE H J00pOKeTaTeNbHOS OTHOIIEHHE K JAPYTOMY HeNOBEKY, ero MHEHHI0, MHPOBO33DEHHIO, KYIbTYpe., S3BIKY, Bepe,
TPAKTAHCKOI TO3HITAN. ['0TORHOCTE M cMoco0OHOCTE BECTH AT ¢ IPYTHMI THOILMA H IOCTHTATE B HEM B3aNMOMOHMMAHS (MIeHTHOHKAmA cels
KaKk ToJHOMpaBHOTO cyOhekTa 00T, TOTOBHOCTE K KOHCTPYHPOBAHIIO 00pasa MapTHepa 1Mo JAHATOTY, TOTOBHOCTE K KOHCTPYHpPOBaHWo obpasa
TOTYCTHMEIX cTTocoBoB IMATOTa, TOTORHOCTE K KOHCTPYHPOBAHIO MPoTlecca THAT0Ta KaK KOHREHITHOHTPORAHTA HHTEPECOB, POy, TOTOBHOCTR H
CITOCOOHOCTE K BeISHHIO TIEPErOBOPOR).

6. OCBOSHHOCTh COTHATBHBIX HOPM, TIPaBHI TIOBeJeHHd, porlell W (opM colMamhHON JKH3HH B TPYIIMax M coodmecTRax. YdacTHe B TIKOIBHOM
caMOyTIpaBIeHt W O0IMecTBeHHON AIBHH B TpeJenax BO3PACTHRX KOMIETEHIHI ¢ y9eTOM PerHOHANBHEIX, ITHOKYJIBTYPHEIX, COIMATHHBIX H
IKOHOMHYeCKIX ocobeHHocTeil ((hopMIpoBaHHe TOTOBHOCTH K YVTACTHIO B TIpollecce YIOPAIOTEHHS CONMATLHEIX CBA3eil I OTHOMIeHHIl, B KOTOPEIe
BRIIOMEHH T KOTOPHe (OPMIPYIOT caMil ydammecd; BKIFOYCHHOCTh B HETOCPeICTREHHOE TPamiTaHCKOE YIacTHe, TOTOBHOCTh YJacTBOBATE B
AM3HEICATEMLHOCTH TOAPOCTKOBOTO 0OMIeCTREHHOTO 0OheTHHEHNA, TTPOAYKTHBHO B3aHMONEHCTRYIONIETO ¢ COIHATLHOM cpelnoil M COIMATEHEIMIT
HHCTHTYTaMH; HIeHTHOHKAIMA ¢e0d B KadecTBe cYOLEKTa COIHAIBHBIX IIpeo0pa3oBaHmil, OCBOeHNEe KOMITeTeHTHOCTell B cdepe opraHm3aTopcKoil
NeATETHHOCTH; MHTEPHOPH3ATINS TeHHoCTell CO3HIATENRHOTO OTHOMEHHA K OKpY/Kalomeil neffcTRHTeIRHOCTI, MeHHoCTell COMMaNBHOTO TBOPTECTRA,
MEHROCTH TPOJAYKTHRHOI OPTaHm3amii COBMECTHOH AeATeTBHOCTH, caMOPeami3alii B TPYNNe H OPTaFm3almm, IeHHOCTH «IPpYToTo» Kak
PABHONPABHOre MapTHepa, GOpMHPOBAHHe KOMITSTEHITHIT aHATIH3A, IPOEKTHPOBAHNS, OPTaHN3aIlH JeqTelbHOCTH, pedileKcH H3MeHeHHil, croc 00oB
B3aHMOBBITOTHOTO COTPYIHITYECTRA, CcMOco00B peamm3aiy coDCTBeHHOTo TMAePCKOTo MOTeHITHANTA).

7. CchopMHpOBAHHOCTE IEHHOCTH 310POBOTO H De30IacHoro 00pa3a KH3HH, HHTE PHOPH3AINA IPABIUT HHAHBHAVATBHOTO I KOUIEKTHBHOTO 0e30aCHOr0
TIOBEIEHIIA B UPe3BEMANHEIX CHTVAIILAX, YT POAKAOIX JKH3HI I 310POBEI0 Mo e, IPaBIUT MOBeASHII Ha TPAHCIOPTE 1T Ha JOPOTax.

8. Pa3BHTOCTE ACTETHTECKOTO CO3HAHIA Mepe3 0cBOeHMe XYI0KECTBEHHOTO HACTe T HapooB PoccH i MIpa, yBakeHHe K HCTOPHH KyILTYPH CBOEr0
OteyecTna.

9. ChopMHPOBAHHOCTE OCHOB 3KOIOTHIeCKOfl KYJIBTYPEL, COOTBETCTBYIOMIel COBpeMEHHOMY YPOBHIO 3KOIOIHTECKOT0 MBINLTEHHS, HATMIHE OILITa
IKONOTIMECKH OPHeHTIPOBaHHON pediTeKCHBHO-OIEeHOTHON i MPakTHIeCKOIT 1eATeTBHOCTH B KIBHEHHEIX CHTYAIHAX (TOTOBHOCTE K MCCIeOBAHIIO
MIPHPOIEL, K 3aHATHAM CeTbCKOX 03MCTBEHHEIM TPYIOM, K XYI0KeCTBEHHO-3CTETHIECKOMY OTPAKEHITIO IPHPOIE, K 3AHATHAM TYPHIMOM, B TOM HICITE
IKOTYPH3MOM, K OCYIIIECTBISHITIO IPHPOI00X PAHHOI NeATeEHOCTIN),

i\’IeTEIIIIIEE[METH hIX PeEIYJIbTATOBI MGTHHPC,HMGTHBIC PesyIhTATR, BRIHOYAKT OCBOCHHBIC C}ﬁy‘IﬂIOII[Il'MIlCH MEKIPEAMETHRIC  ITOHATHH H
yHHUBepCalbHble yaeOHble AeilcTBUA (pery/IaTHEHEle, 103HABATe/IbHElE, KOMMYHUKATIBHELE).

MexnpeaMeTHEIe TIOHATHS

VenopueM GopMHpPOBAHNA MeKIIpeIMeTHBIX TOHATH, HAIpHMep TaKHX KAk cHCTeMa, hakT, 3akoHOMEPHOCTb, (eHOMEH, aHaNH3, CHHTe IBIAeTCA
OBNaleHHe OOVIAIONINMHCA OCHOBAMH WHTATENLCKON KOMIETeHITHH, MpHoOpeTeHHe HABBIKOB padoTHl ¢ HHGopManmeil, ydacTHe B NpOeKTHOM
IesrelbHOCTH. B ocHOBHOI Mikome DYIeT NpoLoibkeHa paboTa 0o GOpPMUPOBAHUIO M PA3BUTIE) OCHOB HTATe1bCKOH KoMneTen iy, Obyuaronmiecs
OBIANEIOT UTeHHeM KAK CpelcTBOM OCYHIECTBIEHHS CBOIX JalbHe{NNIX MIAHOB: IPoIoTXKeHHI 00pa3oBaHIL H caMoo0paloBaHIA, OCO3HAHHOIO
IUIAHHPOBAHI CBOETO AKTYATBHOTO H MePCIEKTHBHOTO KPYyTa TTeHIA, B TOM THCIE OCYTOBOr0, MOATOTOBKH K TPYAOBOIT H CONHATBHOI AeATeTEHOCTH.
VY BRIIYCKHIKOB OyueT copMUpOBaHa [[0TPeOHOCTL B CHCTEMATHUECKOM UTEeHI KAk cpelcTBe [O3HAHU MUpa I cedd B 3TOM MUpe, FapMOHI3aLuT
OTHOLIEHI Yel0BeKa I 00I1ecTBa, Co3aHIN 00pasa «I0TpedHOr0 DYLYILeroy.



[

Upi uzydernn XuMin o0y4gaonHecs yCoOBepIIeHCTBYIOT IIPHOOPeTEHHbBIE Ha IEPBOM YPOBHE HABBIKH PadoThl ¢ HHdopManHei 1 nonoaasT ux. OHl
CMOTYT paboTaTh ¢ TEKCTAMIL, MPpeoipaioREBATE H HHTEPTPETHPORATE COMEKATITYIOCS B HITX HHDOPMAIIHo, B TOM THCme:

* CHCTEMATH3HPOBATE, COMOCTARIATE, AHATH3HPOBATE, 0000MaTh H HHTEPTIPETHPOBATE HH(QOPMAIIHID, COMEpKaNTyocs B TOTOBBIX HH(OPMAITOHHETE
0ObeKTaxX;

* BEIIETATE TIABHYIO T H30KITOTHYIO HHOOPMAITHIO, BEMOIHATH CMBICTOBOE CBEPTHIBAHIE BHITeHHEX QakToB, MBICTeH; MPeACTABIATh HHGOPMAITHIo
B c/KATOIT coBecHoil opMe (B BHTe MTaHa HTH TE3HCOR) M B HATIATHO-CHMBOMTHeCKOi opMe (B BHIe TaOMIIL, rpadidecKix cXeM 1 IHArpaMM, KapT
TMOHATIHH — KOHIIENTYaTBHEIX AHarpaMM, OTIOPHETE KOHCIIEKTOR);

* 3aNOMHATE H JIOTOTHATE TAGMHITEL, CXeMEI, THATPAMMET, TEKCTEHL

B xXozme u3ydeHns XHMHN o0ydaroniHecsd NTPHOGPETYT ONBIT MPOeKTHOH TeATeNBHOCTH Kak ocoboil dopMer yaebnoi padoThl, cnocobeTRyromeit
BOCTIHTAHITIO CaMOCTOATENHHOCTH, MHUIFATHRHOCTH, OTRETCTBEHHOCTH, MOBLITIICHHIO MOTHBAITIH 1 3 deKTHBHOCTH yaeOHoll AeqATeNbHOCTH: B X0/
peami3amin ICXOOHOTO 3aMBICTa Ha MPakTHYecKOM VPOBHE OBJAIEIOT YMeHHeM BHIOHPaTh aJeKBaTHBEIE CTOMINEll 3amgatde cpelcTBa, NPHHHMATE
penieHnsd, B TOM 9iHcle H B CHTYAIHSX HeompeaeaénHocTH. OHH MOIyYaT BO3MOKHOCTE PasBHTh COCOOHOCTh K pa3padoTKe HECKONBKIX BapHAHTOR
penieHuii, K MOMCKY Hec TaHIapTHRIX PENTeHHil, MOMCKY H OCYIeCTRICHHIG Hanbomee MpHeMIeMOTO perens.

Ilepetens KIIOUEBBIX MeXIpeIMeTHLIX MOHATHI OpefendeTcd B Xode pa3paboTKH OCHOBHOM 0Opa3oBaTelbHOI IpOTrpaMME! OCHOBHOTO OOIIETO
oOpasoBanng obpasoBaTenbHON OPTaHM3ANH B 3aBHCHMOCTH 0T MaTepHaNbHO-TEXHHYECKOTO OCHANICHHS, KaJpoBOTO TOTEHINATA, HCITONB3YeMBIX
MeToH0B paboTH U 0Opa3oBaTeIBHEIX TeXHOIOTHI.

B cootBetcTBIm @I OC OO0 BHIENMIOTCA TPH IPYINE! YHHBEPCAILHEIX VIeOHBIX IefICTRIN: PerVIMTHRHEIE, I0IHABATEIBHEIE, KOMMYHHKATHBHEIE,
Perynatneasie ¥ V][

YMemHHe caMOCTOSTENBHO ONpeeNATh Heln 00yIeHH A, CTaBHTh H (hopMYyIIPOBaTh HORKIE 3412491 B yaede W TO3HARATETRHOI JAeATeMbHOCTH, Pa3BIBATh
MOTHBEBI H HHTEPECH CBOefl Mo3HaBaTeILHOI TeaATenbHOCTH, O0YIaloNIIica CMOKeT:

AFATH3HPOBATE CYIMECTRYIONTHE I TUTAHIPOBATE OYAYIHe 00palopaTeThHbIe Pe3YILTATH;

HIEHTH(HIHPOBATE COOCTBEHHEIE MPOOIEMEl H OMPeIeNIaTh IIABHYI IPODIeMY;

BEIJIBUTATH BEPCHH pellleHNd IpodaeMsl, (opMyIHpOBaTh THITOTEH, IPeIBOCXUIIATh KOHETHEI Ppe3yIbTaT;

CTaBHTH NeTh AeATeJsHOCTH Ha OCHOBE OTpeieNeHH ol mpobaeMBl I CYINecTBYIONIHX BO3MOKHOCTEN;

hopMyIHpPOBATE YueOHEIe 3a1aul KaK IATH TOCTIIKEHI HOCTaBISHHOII eIl TeATeTbHOCTIL

00OCHOBEIBATE IIeeBble OPHEHTHPE! H MPHOPHTETH! CCHUTKAMII HA IIeHHOCTH, VKA3EIBAA H 000CHOBLIBAS JIOTHIECKYIO TI0CTeI0BATeNbHOCTE MIATOB.
VYMemHe caMoCTOSTeNbHO TUTAHHPOBATE TMYTH JOCTHAKEHNS Ilenefl, B TOM WHclIe aTbhTepHATHBHLIE, OCO3HAHHO BHIOMpaTh Hambomee dddekTHRHbIE
CIIOCODB! pellieHs yiedHbIX H [03HABaTe/ bHbIX 3alad. O0y4arolIicsa CMOMKET:

OTIpeIeIaTh HeOOXOIMEIe TeficTBHE(S) B COOTBETCTBHI ¢ YIeOHOI H MO3HABaTeILHOM 3a0ateil H COCTARIATE alTOPHTM HX BEINOTHEHNT,
000CHOBEIBATE I OCVIIECTBIIATE BEIOOP Handonee >Q(eKTHBHEIX CII0c000B pelneHns yieOHEIX I IO3HABATEBHEIX 3a1at;

olpele/aTh/HAX 0T, B TOM THCIE H3 IPeIUI0KeHHbIX BAPHAHTOB, YCIOBH U1 BEINOIHEHIS yieDHOM I No3HaBaTe/lbHOII 3a1a1iL;

BEICTPaHBATE KH3HeHHEIe IUTAHB! Ha KPATKOCPOUHOS OyAVINee (3adBIATh lieNeBble OPHEHTHPH!, CTABHTE alleKBAaTHEIE HM 2aJayl H [IpellIaraThk AeficTBHA,
YKA3LIBas [ 000CHOBBIBAS JIOTHISCKYIO IOCTeI0BATEIBHOCTE 1IaT0B);



-

LV A

BBHIOHPATH N3 [PeUIOKEHHRIX BAPHAHTOB H CAMOCTOSTENBHO HCKATh CPECTBA/PECYPCH JUIS PEIeH A 3a1a9H/ IOCTHARSHHS e ;

COCTABIATR TIIAH PENIents MpoBaeMET (BRITTOTHEHNS TTPOEKTa, TPORETEHHS HCCIenOBaHTIA);

OTpeIeNIATh MOTeHITHATBHEIE 3aTPYIHSHNA TIPH peIeHiH yaeOHoH 1 Mo3HaBaTeMbHO 3a0aTH I HaXoNTh CpecTBa A X YCTpaHe s,

OTMICHIBATE CBOIT OMBIT, OHOPMIAL €T0 JUTA TTepeatTi APYTHM JFOIAM B BIHIE TeXHOJIOTHH PeNTeHHd MpakTHIeCKHX 3a1aq onpeeneHHOTo Kiacca;
TTaHHPOBATE M KOPPEKTHPOBATE CBOO HHIMEHIYATEHYIO 00paloBaTebHYIO TPASKTOPHIO.

VMeHHe COOTHOCHTH CBOH IEHCTBHA ¢ TUTAHHPYEMBIMH pe3yAbTATAMI, OCYIIECTBAATH KOHTPOMb CBOEH NeATEMBHOCTH B TPOIECCE AOCTHIKEHIA
pe3ynbTaTa, OTpeNlefaTh cmocoORl AeHcTBIIT B paMKax TPe/UTOAREHHBIX YCIOBHI 1 TpeboBaHHIl, KOPPEKTHPOBATH CBOM NeficTBHA B COOTBETCTBHH ¢
H3MeHMomeiica cuTyarieil. O0yIaomHiics cCMOKeT:

OTIpe/IeIATh CORMECTHO ¢ TIeIaTOTOM 1 CBEPCTHHRKAMI KPHTepPHI IUTAHHPYEMBIX Pe3yIhTaToR H KPHTePHH OIeHKH cBoell yaebHO NeaTelhHOC TH;
CHCTEMATH3HPOBATE (B TOM 9HCIe BEIOHPATE MPHOPHTETHRIE) KPHTEPHH MTAHHPYEMBIX Pe3yIbTaToB H OTEHKN cBoeil TeaTeTbHOCTH;

0TOHpaTh HHCTPYMEHTEI U1 ONEeHHBAHIA cBOeil AeATeIbHOCTH, OCYINeCTBIATE CAMOKOHTPOb CBOST IedTeIbHOCTH B paMKax IIpelIoKe HHBIX YCI0BHI
H TpeOOBaHMIT;

OIIEHHBATH CBOIO JeATeLHOCTE, apryMeHTHPYA TIPITHHBT TOCTIKEHNS HIH OTCYTCTBHA TaHHPYeMOTO Pe3ynbTaTa;

HAXOJHTE IOCTATOUHEIE CPEICTRA LI BEIMOIHEHNS YIeOHBIX JefiCTBHI B H3MeHAIoMmefics CHTYAITHI I/IUTH IPIH OTC VICTBHN IUTAHHPYEMOTO pe3yIbTara;
paboTag O CcBOeMY IIMaHy, BHOCHTH KOPPEKTHBE B TeKYNUIYIO Ie4TeTBHOCTh Ha OCHOBE aHaTH3a W3MeHeHMil CHTYamM{ IS TonydeHus
3aILTAHHP OBAHHBIX XapaKTepICTHE IPOIYKTa/pe3yIbTaTa;

YCTAHABAUBATL CBA3L MeMIY MMOTYYSHHBIMH XapaKTepHCTHKAMH IPOAVKTAa H XapakTepHCTHKaMII Ipolecca IedTeNBHOCTH H IO 3aBepIIeHIH
NeATeTEHOCTH TIpeJUIaraTh H3MeHeHe XapakTepHeTHK poTiecca 14 MOTYIeHNd YIVINeHHEX XapakTepHeTHK MPOIYKTa;

CBepATH CBOM JIeiCTBIA C IeTBI0 1, MPH HeoOX0IHMOCTH, HCPABIAThH OMHOKH caMOCTOATENBHO.

VMeHHe OlleHIIBATE MPABINIEHOCTE BHIIOIHEHIA Yie0H0iT 3a0aqi, coOCcTBeHHbIE BO3MOKHOCTH e perneHnd. O0yuaommica cMoKeT;

OTPEIENATE KPHTEPTIT TPABIIBHOCTH (KOPPEKTHOCTH ) BHITIOMHEHHA yIeOHOTT 3amaTm;

AHAII3HPOBATE I 000CHOBEIBATE NpIMMeHeHIIe COOTBETCTRYIOMIEr 0 HCTPYMeHTapH 15 BRIMOTHeHI yIeOHOIT 3a1at;

¢B00OIHO MOIE30BATECA BEIPAOOTAHHEIMH KPHTEPHAMH OIIEHKH H CaMOOIIEHKI, HCXOIA H3 TIe/H 11 HMEIONTHXCA CPeICTR, PAIIad pe3y/IbTaT i CIoco0b!
TefcTRHIT;

OLIEHHBATE IPOIYKT cBoell TeATeIbHOCTI IO 3aJaHHEIM IVIUTH CaMOCTOATENEHO ONpeleeHHEIM KPHTepHaM B COOTBETCTBIN C He/bI0 IeATeTLHOCTH;
00OCHOBEIBATE JMOCTIKIMOCTE IETH BHIOPAHHEIM CIIOCODOM Ha OCHOBE OIIEHKH CBOHX BHYTPEHHIX PeCcYPCOB H JOCTYIHBIX BHEIIHHX PeCYPCoB;
(hHKCHPORATE H aHATHINPOBATE IHHAMHKY cOOCTBEHHBIX 00paz0BaTeNBHEIX Pe3yIbTaToR.

Brajgenue ocHOBAMH CaMOKOHTPOJIS, CAMOOLIEHKH, IPHHATHS pelieHIil H OCYIIecTBIeHH OCO3HAHHOIO BEDOpa B ydueOHOI U IO3HABATE/IBHOM.
OOVIaonIiica CMOKeET:

Ha0N10IaTh H AHAIHM3HPOBATL COOCTBEHHYIO YIeOHYI0 H [OIHABATENBHYIO NeATelBbHOCT H IedTedbHOCTh APYTHX o0yUalolmixcd B Ipolecce
B3aUMOIIPOBEPKIL;

COOTHOCHTE pealbHble H IUTaHHpYeMEIe Pe3yIbTATH HHIHBHAYAILHON 00pa3oBaTelbHOl eATeIbHOCTH H IENaTh BRIBOIEL;

MPHHIMATE pellieHNne B y1eOHoil CHTYalliH U HeCTH 3a HeT0 O0TBETCTBEHHOCTE;



CAMOCTOSTENRHO ONPEIEIATh TPHYHHB CBOET0 yCIeXa T Heycrexa N HaX 0Tk CIocoOhl BRIX0/Ia H3 CHTYAIlNH Heycnexa;

PETPOCTIEKTHRHO OTPEIenaTh, Kakne JEHCTRIA 10 PeeHHio YIebHO 3a1aH HITH MapaMeTpRl STHX JefcCTRHIT MPHBENH K TOMYIEHHI0 HMEIOTIEroCH
MPOJIYKTa y9eOHOI TedTenbHOCTH;

JIeMOHCTPHPOBATE MPHEMBI PeTYIAIHH TICHXO(MHITOTOTHISCKIX/ IMOIMTOHATBHEIX COCTOAHMIT JUIA JOCTIKEHHA (deKTa yemoKoeHHa (ycTpaHeHHd
IMOTIMOHATRHOI  HampskeHHocTH), 3dipekTa BoccTaHOBIeHHS (ocmableHmNs TposBIemHn yTowmmennd), >]dekTa aKTHBHIATM (TOBEMITIEHHS
MCHXO(I3HOTOTHE eCKO peakKTHBHOCTH).

Hosnapateasanie YV [

VMemie onpenendaTh MOHATHA, CO3apaThk 0000IMEHNA, YCTaHABMHBATE AHANOTHH, KIAccHQIIIHPOBATE, CAMOCTOATENBHO BHIOMPATh OCHOBaHMS W
KPUTEPT I KIaccHGHKaTITT, YeTaHaBIHBATE TPHIHHHO-CIeACTBEHHARE CBA3H, CTPONTE TOTHYeCKOe paccykIcHNe, YMO3akIioTeHHe (MHIYKTHRHOE,
TMeIYKTHBHOE, TI0 aHATOTHH ) 1 eaTh BRIBoOE. O0yHaronmmiica cMoKeT:

moabHpaTe CIoBa, COMOITHHEHHEIE KIIOTEBOMY CIOBY, ONpeIe IIoNINe eT0 IPH3IHAKI H CBOHCTBRA;

BRICTPAHBATh TOTHYECKYIO HEMOYKY, COCTOATIVIO H3 KIFOMeBOTO CI0Ba H COTIOTIHHEHHBIX eMy ClOB;

BBIZIEATE OONIHIT IPH3HAK BYX HIH HeCKOMBKIX MPeAMETOR HIIN ABISHHI H 00BACHATD HX CXOICTBO;

00DbeIIHATE MpeMeTH H ABTeHUA B TPYIIIL! IT0 Ompede]eHHBIM MpH3HaKaM, CpABHHBATD, KIacCH(HIIHPOBATE H 00001IaTh (PaKTHl U SBISHIT;
BHINIETATE ARICHIE H3 00IETO PAIA APYTHX SBICHII;

OMpeTeNITh 0DCTOATEMBCTBA, KOTOPEIE IPENIeCTBOBATH BOSHIIKHOBEHIIO CBA3I MeKIY ABIEHHAMIL, 13 THX 00CTOATENECTB BRASTATE ONPeIeTIONTIIE,
CIIOCOOHEIE OBITH IPHTIIHOI JAHHOTO ABTEHHS, BHIABIATh IIPHIHHET U CIeJCTBUA ABTSHHIT;

CTPOHTE PAcCYKIEHTe 0T 00X 3aKOHOMePHOCTe T K TACTHRIM ABTEHHAM H OT TACTHEIX ABIEHMIT K 06TIIM 3aK0HOMEPHOCTSIM;

CTPONTR PaccyAIeHIe Ha OCHOBE CPaBHEHHA TIPeIMETOB M SBTEHHI, BRUIEAAA TIPH 3TOM 00NTIE TTPH3HAKM;

H371araTh TOTYISHHYIO HH(DOPMAIIHIO, ITHTEPIPETHPYS ee B KOHTeKCTe pelllaeMOil 3a1a4l;

CaMOCTOSTETEHO YKA3EIBAaTE Ha HHQOPMATIHO, HYAIAI0NIYIOCS B IPOBepKe, MpeinaraTh i MPHMeHATh crocod MPoBepKH T0CTOBePHOCTH MHp OpMAITHI;
BepbaT30BATh YMOIIIOHATEHOE BIeTATIEHIE, OKA3aHHOE Ha HETO ICTOTHHKOM;

0OBACHATE SBIICHNUS, TMPONECCHL, CBAZM H OTHONEHHA, BEIABIASMEIE B XOJe IIO3HABATENBHON M ICCIENOBATENLCKON IeATENBHOCTH (IPIBOINTE
00BACHEHHE ¢ M3MeHEeHeM (OPMET TPeACTaBIeHHA; 00BACHATE, NETATNIAPYS ITH 00001mas; 00BICHATE C 3aJaHHONT TOYKI 3PEHIIT);

BEISBJLITE I HA3EIBATE IPITHHGI COOBITIN, SBIEHIA, B TOM TICIe BOIMOKHEIE / HANOO/Iee BepOATHEIE TIPHINHEL, BO3MOKHEIE TIOCTENCTBIA 3aTaHHOI
TIPHMHHEL, CAMOCTOATERHO OCYIECTBIAA IPITHHHO-CIeCTBEHHBII AHATH3;

JenaTh BEIBOJ Ha OCHOBe KPHTHYECKOTO aHami3a patHBIX TOUeK 3peHHs, MOJTBepKIaTh BEIBOJ cOOCTBEHHOT apryMeHTaIHel I caMOCTOSTENRHO
[OIY4eHHBIMH JAHHBIMIL

VMeHHe ¢O31aBaTh, NMPUMEHATs M MpPeodpa3OBBIBATH 3HAKHM 1 CHMBOJBI, MOJEMN H cXeMbl A8 pelleHHd YIeOHBIX H IO3HABATEIBHBIX 3adad.
O0vyIaromnicd CMOKET:

0003HAYATb CHMBOIOM H 3HAKOM IpeJMeT IWIUIH SBJIeHHe;

OIPeIeNIATh TOTHIecKIe CBA3I MeKIy IpeIMeTaMH IL/ILTH ABJIeHIAMI, 0003HAYATE JaHHblEe TOTHIeCKIIe CBA3M ¢ MOMOIIIEIO 3HAKOB B cXeMe;

€O31aBaThk a0CTPAKTHEIN HIH pealbHEI 00pa3 MpeaMeTa I SBIeHHS;



CTPONTH MOJIEJIB/CXEMY Ha OCHOBE YCIOBHIT 3a/1aui WU cnocola ee perieHms;

cO371aRaTh BepOanLikle, REMeCTREHHEIE T HH(OPMAITHOHHEE MOJIENH ¢ BRIZIENEHIEM CYTIECTREHHBIX XapakTepPHCTHK 00ReKTa /U1 ONpeee s crocota
penteHns 3a1aqi B COOTBETCTBIM ¢ CHTYATTHEH:

Mpeodpa3oBEIBATE MO ¢ TEMbI0 BRIABIECHNA OONNTK 3aK0HOB, OTPe ST AIONTHK TAHHYIO MPeIMEeTHYIO 007acTh;

MEePeROHTE CIOMKHYIO TI0 COCTABY (MHOTOAcmekTHYIO) HHGopMaimio 13 rpadgmteckoro HIH GopMaTnioRaHHOTO (CHMBOJNLHOTO) TIpeICTABIEHHS B
TEKCTOROE, T HA0DOPOT;

CTPONTH CXeMY, aMTOPHTM NeffcTBIA, HCMpPaBIATh T BOCCTAHABIMBATH HEM3BECTHBII panee anropHTM Ha OCHOBE HMEFOIeroca 3HaHnA 00 00bekTe, K
KOTOPOMY TIpIMeHseTcd anropuTM;

CTPONTH T0KA3aTEMLCTRO: TIPAMOE, KOCREHHOE, OT MPOTHBHOT O,

aFanM3HpoBaTh/ pedIeKCHpoBaTh OMMT Pa3padboTKA H peanmn3aliy yaedHOTO MpoeKTa, HCcaeoBaHHA (TeopeTHIecKoro, IMITHPHYECKOTO) Ha OCHOBE
MpeIoKeHHOH TpoOmeMHOIT CHTYAINH, TOCTABTSHHOT eI 1/ 3aaHHbIX KPUTepHeB OlIeHKH MPOIYKTa/pe3yabTaTa.

CmuicnoBoe grerne. Obydatonmmics cMOKeT:

HaX0/HTh B TEKCTE TPEOYEMYH HHGOPMAITHIO (B COOTBETCTRHN € TIEIAMH CROCH JedTeNEHOCTH);

OPHEHTHPOBATHCA B CONep/KaHHH TeKcTa, IOHIMaTh Le/IOCTHEII CMBICT TeKCTa, CIPYKTYPHPOBAaTh TEKCT;

YCTaHABMHBATE B3AIMOCBA3L OTTHCAHHETX B TeKcTe cOOBITHI, ABTeHHIT, MpoTleccoR;

Pe3IOMHPOBATh TIABHYIO HIE0 TEKCTA;

Mpeodpa3oBEIBATh TEKCT, «IIePeBOAL» ero B JPYIVIO MOJATBHOCTh, HHTEPIPeTHPOBATE TeKeT (XYIOKeCTBeHHBIT H HeXVI0KeCTBeHHBIT — yIeOHEIil,
HAYYHO-TIOTTYIAPHEIT, HHpOPMaIHOHHEIH, TekeT non-fiction);

KPHTHYECKH OIIeHNBATh cojlepkanie U hopMy TeKeTa.

DOopMHPOBAHHE U Pa3BUTHE SKOMOTHTECKOro MBINUISHHS, YMeHHe MPHMEHATH er0 B MO3HaBaTelbHOM, KOMMYHHUKATHBHOM, COIMANLHOM IpakTHKe H
TpohecCHOHATEHOI opHeRTamm. O0yIalonnmics cCMOMKET:

OTIpelleIaTh CBOe OTHOMIEHHEe K MPHPOIHOI cpeme;

AHATH3HPOBATE BIUAHIE SKOTOTHIECKIX (DAKTOPOB Ha cpely 0OHTAHHA KIBEIX OPTaHH3MOB;

TIPOBOJTITE MPIHHHLIT 1 BepOSTHOCTHEIT aHaT3 YKOMOTHIeCKIX CHT VarTHii;

IIPOTHO3UPOBATE M3MEHEeH N CHT VAL IPH cMeHe NeficTBIA oHoro akTopa Ha TeficTBIe Opyroro dhaxTopa;

PacOpoCTPaHATh YKOMOTIMecK e 3HAHIA H YIacTBOBATh B IPAKTHISCKHX Jellax 10 3anIiTe OKPY:Katomnlei cpelns;

BHIPAJKATE CBOE OTHONIEHIIE K TPHPOIe Hepe3 PHCYHKH, COUHHEHNS, MOJeTH, TPoeKTHEE paboThI.

10. Pa3BuTie MOTHBAIIH K OBJANSHIIO KY/ILTYPOIl aKTHBHOIO HCIIOIB30BAHNA CI0Bapeil I IpYriX NOUCKOBLIX cucTeM. O0yJaromuiics cMOKeT:
OTIpeIeIaTh HeOOXOJIMEle KITIOYeRble MOHCKOBLIE CI0BA H 3alpOCH;

OCYINeCTBIATE B3aUMOeHCTBHE C MeKTPOHHBIMI IOHCKOBEIMH CHCTEMAMIH, CTIOBADSMIL;

(hOpMUPOBATE MHOMKECTBEHHYIO BEIOOPKY H3 [IOHCKOBLIX HCTOUHUKOB U1 00beKTHBU3AMIY Pe3y/bTaTOB [OHCKA;

COOTHOCHTE ITOMYYeHHEIE pe3yIBTaThl MOHCKA CO CBOeH NeATeTbHOCTRIO.

KoMMYHHKaTHBHEIe Y VY]



11.

1.

YMemie opraHn30BBIBATE YYeOHOE COTPYIHHIECTRO H COBMECTHYIO JICATEILHOCTE C YUHTEIeM H CBepCTHHRaMH; paboTaTh HHINBHIYaIBHO H B TPYIIIIE:
HaXo/ITE 00TIee pelneHre 1 pa3pemarh KOH(QIMKTE Ha OCHOBE COTNACOBAHMA MOIUIIMNI H yHeTa MHTepecoB; (opMyTHPORaTE, apTyMeHTHPOBATE H
OTCTanBaTh cBOEe MHeHHe. O0yIarommiica CMOMKET:

OTIPeIENIATE BO3MOKHEIE POMIT B COBMECTHOT TeATeThHOCTH;

HTPaTh OTPeIelIeHHYI0 POTh B COBMECTHOM NedTeILHOCTH;

MPHHIMATE TIOSHITHIO coDeceTHNKa, MOHHMas TTO3HITHIO IPYTOro, PpasiHYaTh B eTo pedi: MHeH e (TOUKY 3peHn ), TOKa3aTelIbeTRO (apTYMeHTH ), hakTh;
THTOTE36l, AKCHOMEI, TEOPIIH;

OTIpe/IeNIaTh CBOM AefiCTBHA 1 JIeficTBIA MapTHepa, KOTOpPEIe CocoOCTROBATH HIIH MPENSTCTRORATH MPOIYKTHBHO KOMMYHIKAITHI,

CTPONTH MO3HTHBHEIE OTHONTEHHA B MpoTiecce yaeOHOM 1 MO3HaBaTeIbHON JIeaTeThHOCTH;

KOPPEKTHO M apryMeHTHPOBAHHO OTCTAMBATE CBOK TOUKY 3PEHHA, B IHCKYCCHN YMeTh BERIIBHTATE KOHTPapryMeHTHI, MepedpasnpoBaTh CBOO MEBICTE
(BIageHHe MeXaHH3MOM YKBIBAISHTHBIX 3aMeH );

KPHTHYECKH OTHOCHThCA K cOOCTBEHHOMY MHEHHIO, ¢ TIOCTOMHCTROM MPH3HABATE ONTHOOTHOCTE CBOETO MHEHHA (€CIH OHO TaKOBO) H KOPPeKTHPOBATh
€ro;

MpeIaraTh AMbTEPHATHREHOE PellleHNe B KOH(INKTHOR CHTYAIIHII;

BHIJIETATE OOMIYIO TOUKY 3PEHNA B THCKYCCHI;

IOTOBAPHBATLCA O MPABIIAX I BOMPOCAX I 00CYKIEHHA B COOTBETCTBH ¢ MOCTABISHHOI epe IpyIIoii 3anateit;

OPTaHN30BLBATE y1e0HOe BlanMoelicTBIe B IPVINe (Opee/ T ODIIIe TIeMI, paclpeleiiars PO, J0r0BapHBATECA IPYT ¢ APYTOM I T. 1.);
YCTPaHATE B paMKaXx AHATOTa Pa3phIBE B KOMMYHHKAITHI, 00YCIOBISHHEE HEMOHMMaHHeM/ HelPHATIEM CO CTOPOHEI cobeceTHITKa 3amami, GopMer HITH
collepskaHud OHanora,

YMemie OCO3HAHHO HCIONL30BAThL peUeBLIe CPeNCcTBa B COOTBEICTBHH ¢ 3ajavell KOMMYHHKAIIIII A4 BRIPAKEHHA CBOHX TYBCTB, MEICTell 1
moTpeOHOCTEl JUTT TNaHIPOBAHIA H PETYIAIIH CRoefl MedTeNnsHOCTH; BajeHHe YCTHOI I MHCEMeHHO pevsio, MOHOIOTHIECKOT KOHTEKCTHOM petkio.
OOVIaONIHica CMOKET:

OTIpeenaTh 3a1a9y KOMMYHHKAITHH H B COOTBETCTBHN ¢ Hefl oTOHpaTh peueBhle cpelcTha;

0TONpaTE | HCMOMF30BaTE Peterkie cpeJicTRa B Mpoliecce KOMMYHHKAIINH ¢ JPYTTIMIT TIOABMH (IaNoT B TTape, B Majloif Tpymme 0 T. 11.);

MpelcTABIATE B YCTHOI MM IIICEMeHHOM (hopMe palBepHyTHII IIaH coOcTBeHHOM TedTe TLHOCTIH;

co0mIoaaTh HOPMB! MYOIIMHOM peun, perTaMeHT B MOHOIOre H JHCKYCCHH B COOTBETCTBHN ¢ KOMMYHUKATHBHOI 3a1aei;

BEICKa3LIBATh M 0DOCHOBETBATE MHEHTe (CY/AIEHHE) H 3alpannBaTth MHeHHe MapTHepa B paMKax JIHanora;

[PHHUMATE pellleHie B X0/e 1Hal0la I COIIaCOBBIBaTE €r0 ¢ coDeCeIHIKOM;

CO3[aBaTh MICEMEHHBIE «THITIPOBAHHEIE » I OPHTHHAIBHEIE TEKCTH ¢ HCIOIB30BAHNEM He0OX OTHMEIX peueBhIX cpelcTB;

HCTIONE30BaTh BepOalbHEIE CPeACTBa (CpeIcTBa TOTHISCKOll CBA3M) T4 BEIASTSHHS CMBICTIOBEIX OI0KOB CBOETO BRICTYILIEHIL,;

HCIOIB30BATE HeBepdalbHEle CPELCTBA HIH HArIA/(Hble MATePHAILL [10T0TOBISHHBIS/ 0T0DpaHHbIE [10]] PYKOBOLCTBOM YIHTEIIs;

NeNaTh OUEeHOTHEI BBIBOJ O JOCTH:KEHIH eI KOMMYHHKAITHH HeIOoCPpeICTBSHHO IIOCIe 3aBepIleHnd KOMMYHHKATHBHOTO KOHTaKTa H 000CHOBEIBATE
€ro.



11. @opMupoBaHie H pasBHTHE KOMIETEHTHOCTH B OOJACTH WCIIONB30BAHHS HH(OPMAIHOHHO-KOMMYHHKAITHOHHEIX TexHomorni (mamee — HKT).
ObyIarommIiics cMOKeT:

e TeeHaTlpaRTelHo HCKaTh W NCMONh30RAThE MHOOPMAITOHHRE Pecypehl, HeoDXoNNMETe A pemieHns y9eOHBIX I TMPakTHIecKHX 3aa’d ¢ MOMOMIRI0
cpencts HKT;

s  BEIOHPATh, CTPONTE H HCTONB30BATE ASKBATHYIO FTHQOPMAITHOHHYIO MOIETE IS TTepeIati CBOMX MEICTeiT cpelcTBaMH ecTECTBEHHBIX H OPMATEHEIX
A3BTKOB B COOTBETCTBIN € YCIOBHAMH KOMMYHHKAITHH;

«  BEICTATH HHQOPMAITHONHEIT aCTIEKT 33184, OTEPHPOBATh MAHHBIMH, HCTIONB30BATE MOIETh PEMTEHHA 3aTatH;

s HCMOTBI0BATH KOMIBIOTEPHbBIE TEXHOMOTHH (BKTIOWAd BRIOOP aIeKBaTHRIX 3ajave HHCTPYMeHTANBHEIX MPOTPaMMHO-aIIApaTHEIX CPEICTR 1 CePBHCOB)
N4 penreHnsS HAGOPMATHOHHEX U KOMMYHHKAITHOHHBIX YIeOHBIX 3alad, B TOM HHCIe: BBIYHCIEHHe, HalHcaHHe TIHceM, COYHMHEHHI, TOKTamoB,
pediepaToB, co3IaHNe TIPe3eHTAITHIT 1 JIp.:

s HCOOIB30BATH HHGOPMAIITIO ¢ YIETOM dTHYSCKHX H IPaBOBLIX HOPM;

s CO3MABaTh HH(MOPMAITHOHHBIE PECYPCH Pa3HOTO THTA H JUTA PA3HEIX ayIHTOPHIt, codmonaTs HHGOPMaIIOHHYIO THIHEHY M MpaBiIa HHGOPMaIHOHHOTT
fe30macHOCTH.

IlpeameTnbie pe3yabTaToB:
BRINYCKANK HAYUHTCH:

«  XapaKTepH30BaTh OCHOBHEIE METOIB! MO3HAHIS: HAOMONeH e, H3MepeHHe, YKCITePIMEHT;

« OIMICHIBATE CBOMCTBA TBEPIEIX, JKIIIKHX, Ta3000PasHEIX BEIIECTB, BEIIEIAT HX CYIISCTBEHHbIe TPHIHAKIL,

s PAacKpBIBATh CMBICT OCHOBHEIX XHMITIECKIX TOHATHIT «aTOM», «MOTEeKYTan, «XHMHIeCKI JNEMEHT», «TIPOCTOE BEMECTRBOR, «CTOKHOE
BEIECTRBO», «BACHTHOCTRY, «XHMHTECKAd PEakIa», HCTOMR3YA 3HAKOBYIO CHCTEMY XHMHIL,

e PAacKpPBIBATH CMBIC] 3aKOHOB COXPAHEeHIIS MACCH BEN[ECTR, MOCTOAHCTBA COCTAaBA, ATOMHO-MOTEKYIIPHOM TeOpHI;

e pa3THvAThH XHMHYecKHe H GH3HIecKie IBIeHNA;

«  Ha3BBATH XIMMITTECKITE YTeMEHTE;

s ONpeleNqrTh COCTAB BEIECTE IO HX dopMyIaM;

e OTIpeJIeNaTh BaTeHTHOCTE aTOMa NeMeHTa B COeIHeHNAx;

¢ ONpeIelsTh TIOI XHMIIECKHX PeaKIImi;

« Ha3BIBATH MPH3HAKH H YCIOBHA IPOTEKAHNA XHMHIECKNX peakITHii;

e BEIFBIATH TPH3HAKI, CBHISTEILCTRYIONTHE O TMPOTEKAaHNN XHMHTECKOT peakIni MPH BRI OTHEHITH XHMIIecKOTO OMBITa;

¢ COCTaBIATh GOPMY/IEI DHHAPHEIX COeIHeHIT;

s COCTABIATH YPABHEHHA XHMHMECKHX PeaKITHii;

« co0monats mpaBria Ge3onacHoll paboTHl IPH IPOBEIEHHH ONBITOB;

e [0/Ib30BaThes NadopaTOpHLIM 000PYIOBaHHEM [ NIOCYNOIL;

s BBEMHCIATE OTHOCHTENEHYIO MOMEKYIIPHYIO H MONIIPHYIO Macchl BellecTB;

e BEIMHCIATE MACCOBYIO JOMIO XIMIMECKOTO MeMeHTa 0 GhopMyie coeIHHeHHA;



BEITHCIATEH KOIHIECTRO, 00BEM IUIH MACCy BENIECTBA 10 KOJHYECTBY, 00bheMy, Macce peareHToB HIH MPOJAYKTOB PeaKITi;

XapaKTepH30BATE (PHIMTECKHe I XHMIMeCKHe CBOMCTRA MPOCTHIX BEIECTB: KHCIOPOJA H BOJIOPOIa;

MONy9aTh, COONPATh KHCIOPO,T H BOJOPOT;

pacmo3HaBaTh OMBITHRIM MYTEM Ta3000pa3HbIe BemiecTa: KHCI0POI, BOIOPOT.

PACKPEIBATE CMBICIT 3aKOHA ABOTANIPO;

PACKPEIBATE CMBICT TIOHATHIT «TETIOBOI 3eRT peakITi», «MOIAPHEI 00heM»;

XapaKTe pH3OBATh PIBIMTECKHE H XIMIYeCKHe CBOHCTRA BOIBT;

PACKPEIBATE CMEICJT TIOHATIIS «PacTBOP»;

BEITICIATE MACCOBYIO JTOTIO PacTBOPEHHOTO BEIECTBA B PACTBOPE;

MPHTOTOBIATE PACTBOPKT € ONIPEIEIeHHOI MaccoBOIT 101ell pacTBOPEHHOTO BENIECTRA;

Ha3LIBaTh COSMHMHEHNA N3VISHHBIX KIACCOB HEOPTaHIIeCKIX BEIleCTB;

XapaKkTe pu3oBaTh (I3MYecKHe M XHMITTecKHe CBOMCTRAa OCHOBHETX KJIacCOB HEOPTAHITIECKTIX BEMECTR: OKCHIOB, KHCIOT, OCHOBAHTIL, comeil;
OTPEETATH MPHAAIIC/KHOCTD BEIECTB K ONMpeIeIeHHOMY KTaccy COeTMHeHHI;

COCTABIATE (h0PMYIIE HEOPTaHIMECKIX COSMIHEHNIT H3YIeHHEIX KIACCOB;

MPOBOTITE OMBITHI, MOATBEPAIAIOMNIIE XHMITIECKIE CBOMCTRA M3 YIeHHBIX KIaccoB HEOPTAHITIECKHX BEIIeCTB,

PAaCcIIO3IHABATE ONBITHEIM ITYTEM PAcTBOPHI KHCJIOT U ITeT0teli 0 I3MeHeHHIO OKPAcKH HHIHKATOPa;

XapaKTe pH30BaTE B3AHMOCBI3E MEAKIY KIACCAMII HEO P aHIIeCKHX COeIIHEHIII;

pacKprIBaTh cMbIcT [leprommeckoro 3akona /1. Menneneepa;

00BACHATH (DHBIIECKHIT CMBICT aTOMHOTO (MOPAIKOBOTO) HOMEPa XHMITIECKOT O 2TEMEHTA, HOMEPOB TPYIITH! U TIEPHOIA B MePHOIMYEcKOH cHcTeMe
J.H. MeHzeneeBa,

0OBACHATE 3aKOHOMEPHOCTH H3MeHEeHIS CTPOSHNA AaTOMOB, CBOMCTB DIeMeHTOB B TIpeIenax MaTkX MepHoa0B 1 TIaBHEX MOATPYII,
XapaKTepH30BaTh XIMIMeCKHe 3IeMeHTH (0T BOOOpoJa 0 KalbId) HA OCHOBE HX MOIOKEHNT B HepHommtdeckoil cmereMe J[I1 Menzemeepa
H 0coOeHHOCTell CTPOSHNA HX aTOMOB;

COCTARJIATE CXEMET CTPOEHHS aToMOB MepBrix 20 ameMeHTOB meprommeckoii cucteMsr [LH. Memneneera;

PACKPEIBATE CMEIC MOHATHIL: «XIIMHTeCKAs CBAEY, «3IEKTPOOTPHIATEIEHOCTEY;

XapaKTepH30BaTh 3aBHCHMOCTE (DH3MTECKIX CBOMCTB BEIECTE OT THIIA KPHCTALTITECK Ol PelIeTKIL;

OTpeenaTh BIUT XHMHTECKOI CBA3N B HEOPraHMIeckHX coeIIHeRnaX;

H300paKaTh ¢XeMbl CTPOSHHS MONIEKYII BelllecTB, 00Pa30BaHHbIX PA3HBIMH BIIAMH XIMHYECKIX CBS3ell;

PACKPEIBATE CMBIC.T IMOHATHI «010H», «KATHOH», «aHIIOH», «)IeKTPOIHTEL, «HeNIeKTPOMITED:, «dIeKTPOIHMTHICCKAD AUCCOMIAINDY, «OKHCIHTEMb,
«CTENeHb OKHCIISHIA» «BOCCTAHOBHTENbY, «OKHCIEHHE, «BOCCTAHOBICHHE Y,

opele/iiTh CTelleHb OKICISHI ATOMa MIeMeHTa B COeIHHEHHH;

PACKPEIBATE CMEICI TEOPHH MIEKTPOIITHISCKOI THCCOIIAIIH;

COCTABIATE YPABHEHIA JMeKTPOTHTHYECKO JHCCOHAINH KICJIOT, Menodeii, coe;



0OBACHATE CYITHOCTR MPOIECCA BNEKTPUIHTHHECKOH ANCCOIHAINIT 1 Peakiii HoHHoTo o0MeHa;

COCTARTATE TMOMHEIE 1l COKPANEHHEIE HOHHEE YPABHEHN Peakiimi odMeHa;

OTpPeIeNATH BOIMOKHOCTE TIPOTEKARTA PeakTiii HOHHOTO 0OMeHa;

TIPOBOTITE PEAKTIIH, TOMTREPRIAIONTHE KaTeCTREHHBIT COCTaR PAsTITIHRTX BETIECTB;

OTPEIENATE OKHCTHTETE M BOCCTAHOBHTE T,

COCTABIATH YPABHEHIA OKHCTHTETHHO-BOCCTARORNTENBHEIX PEaKITT,

Ha3BBATH (hakTOPET, RIAONINE Ha CKOPOCTH XUMITIECKOiT PEaKTm,

KITacCHMINPORATE XIMITIECKIe PEakImi 10 PasTTHEIM TPI3HaAKaM;

XapaKTe PH30RATE B3AHMOCBA3E MEKITY COCTAROM, CTPOEHIEM I CBOHCTBAMI HEMETALIOR;

TMPOBOIITE OTIBITH TT0 TTONYIEHIT0, COOMPAHNT0 T M3YIEHTI0 XIMHTecKHX CROIICTE ra3000pasHETX BeNIecTR: YIEKHCTOT0 Ta3a, aMMHaKa;
PaCTIO3HABATE ONMBITHEIM IIYTEM Ta3000pa3HEIE BeMIecTRa: YITSKIIC/EII Ta3 H aMMIIAK;

XapaKTe pH30BATH B3ANMOCBA3hE MEKITY COCTABOM, CTPOCHIEM I CBOTCTBAMI METATIOB;

Ha3hBATh OPTaHMTeCKHe BeMmecTRa Mo MX GopMymTe: MeTaH, 5TaH,  OTHJIeH, METAHON,  JTAHON, TAHIEPHH, YKCYCHad  KMCA0Ta,  aMIHOYKCYCHad
KICI0Ta, CTEAPIHOBAS KHCIOTA, OEHHOBAA KIICI0Ta, TII0K03a;

ONEHHBATE BIHAHNE XHMITIECKOTO 3aTPASHEHIA OKPY/KAIOMIE! cpelibl Ha OPTAHN3M TeToBeKa;

TPAMOTHO 0OPANIATECA ¢ BEIIECTBAMH B MOBCETHEBHOT KIT3HIT

OMPEIeIATE BO3IMOKHOCTE MPOTEKAHIL PeakIniii HEKOTOPEIX TPeIC TABHTeNell OpraHmTIecKIx BEIeCTE ¢ KHCTOPOIOM,
BOTOPOIOM, METATLTAMT, OCHOBAHMSMI, TATOTeHAMIT.

B]:ll'[ycl\'lﬂﬂ\' HOJIY'IHT BOIMOKHOCTE HAY'IHTBCH.

auioeUzams i HPOGEPRANL IKCHEPUMEHTNATLHO SUNOMETLD O XUMUYECKNIX ceolicmeax GEHfeClG Hd OCHOGE X Cocmaed u CINpoeHitd, 1Y crocoBHoc
GCHIVIIAMG € XUMNIYeCKHe pedrlfil, o XapaKinepe i HpOd_],’!UH{TI_pﬂRRH‘I’H&IX XUMNYECKUY peam;m?,‘

Xapakmepuzoocdiiy celfecmea no cocmagy, CcmpoexHue u C‘GOI‘{IC‘H?GELH, YomaHaganeams Hpu“l’HHHO—C.'?B()CIN&E’HHNQ coAsl ,we.m:d_v daHHBIMU
XAPAKMePUCTIuRaM genjecinedad,

COCIMAGTAME MOTEKVIAPHLIE U HOAHLIE HOHHBIE VPAGHEH A NO CORPAUEHHBIM HOHHBIM VPAGHERUAM

HPOSHOZNPOGAb CHOCODHOCING eeljected NPoAGIAING ORNCTHIN eAbHBIE UMW 6OCCINAHOGHINENbHBIE ceoliciisa C vyetom cienenel oRUCTEHUA JTEMEHINOE,
E.TOdﬂufHI 6 £20 COCINaG;

COCIAGNAMSL VpagHeH s pé’ﬂ!(i'f!{!’?, coamaenmcieyioujix nocredoeamenrsHocH npeapmqeﬁm? HeopeaRUYerKN gellfecine pazniyHbIx KIaccoe,
guidaueams u HPoGeEPAING IKCHEPUMENINATbHO cHNOMe3bl ¢ pe3Vabiiamax gozdeticmeua PaziiydRely ¢GKH!O_§OG Ha WsMeHeRle cropociii XUMUHEeCKol

pearxijul;
UCHOTB30EANL HPUOBPENI eHHbIE SHAHIA OTA IKOTOSHYECKN SPAMONIHOZ0 NOGEOEHNA 6 OKPYNCAIOU|€ell cpede;
UCHOTLI0EAIL NPUOOPEM eHHBIE RKT0HEGLIE KoMNemeHIful npu GULINIOTHEH U APOEKINOE U YYeOH 0-HCCAedoamenserux 3aday o UIVHeHIIo

CGOI‘ICH!G, chocoboe HOIVYERA U PACHOIHAGAHNUA GeNfece;



OOLERTHUEHD OUHEHNUGAINY uud)op.mr;mo O BEUECTNEAX U XUMUNECKUN NPOWeccax,

KPUmuecki OMHoCHmMbCsA K Neea0onavuHoll ungopMarjun, Hedobpocoaecmuoll pexiame 6 cpedcmeax Maccoeoil uHgopMaii;
OCOZHAGAND SHAYEHILE MEOPENUYeCKIX SHAHUI N0 XUMUL O1A APAKIUHECKON OeRMeTbHOCHIN Yel06eKa,

cozdacans MoOeau 1 CXeMul O1A PEieHIta YHebHbIX U NOZHAGAIMETbHBIX 3a0a, NOHUMAMb HeoBXoIUMaCTIb

cobmodens npeonucanll, nPedlazaeMsbix 8 WHCMPYKIUAX N0 HCNOAbI0EAHIN0 TeKapeiie, cpedens OB 06ot XMl 1 op.

Conep:xanne y1edHOT0 mMpeaMeTa
8 KIIACC
Bregenne

HPEHMﬁT XIMHIH. MCTD,‘-_'[bI IIO3HAHIA B XHMHH! HHBJI!OHCHHE. FKCHEPHMEHT, MOJCIHPOBAHIIE. HetouHnKH XHMHYECKOiT IIHCIJDPMEI I, €
MOTyTIeHIIe, AHAH3 H IpelcTaBAeHNe er0 Pe3yIbTaToB.

TToHsTHE 0 XHMHYECKOM 3IEMEHTE qJDPMﬂX Cr'0 CYHMIECCTBOBA HITA! CBGGO}]HH’X dToMax, NpoCTRIX I CIIOMHBIX BENIECTRAX.

TIpeBpaeHs BeniecTB. OTIITMHe XHMHIECKHUX Peakinil oT (H3IYecKHX SBIeHHI. PoJIb XIMHI B KH3HH deloBeka. XeModuaus n xemohobus.

KpaTtkne cBenennsa u3 HCTOPHH BOSHHKHOBEHHSA H Pa3sBHTHA XHMHH. Porb oTedecTBeHHBIX YUSHBIX B CTAHOBIEHHN XHMHTecKOil HaykH —
pabotel M. B. JlomoHocoBa, A. M. Byraeposa, [T, I1. MeHze/leeBa.

XuMAdeckas CHMBOTHKa. 3HaKH XHMHYeCKHX OJIeMeHTOB H TIpoHCXOKIeHHe WX HasBaHmil. Xummdeckne Qopmymsl. Humexcs u
[{DBqu]HT_LI/IEHTBI. OTHOCHTENIBHBIE ATOMHAY H MOJIERYIAPHAA MAacChI. HPOBEJ],EHI-IE pacHeToB MACCOBOI JOIH XHMHYeCKOro 2JIeMeHTa B BEMeCTREe HA
OCHOBe ero )opMyIIbl.

Tlepuoymueckas cucrema xuMuueckux snementos J[. H. Menjeneena, ee crpykrypa: Mankle i OOIBIIHE IePHOJBL, TPYIIOL H IHOATPYIIIEL
IlepuonmtecKad CHCTeMA Kak CIPaBOTHOE TocoOHe NI HodyIe NS cBeleHMil 0 XIIMITecKIX dIeMeHTax.

Hemoncmpanuu_ 1. Mojemmn (mapocrepxuessie 1 Crroapra— Bprrirefa) pasnnuHEIX IPOCTRIX I CI0KHBIX Bemectr. 2. Konnexuns crexngaHoi
XHMHYecKoil mocy/asl. 3. Konnekuus MaTepHanos H H3/(eHil H3 HHX Ha OCHOBe alroMHHNS. 4. B3auMoelicTBHe MpaMopa ¢ KHCIOToIl U MoMYTHeHHe
H3BECTKOBOIT BOJIBT.

JadopamopHste onvimsr. 1. CpaBHeHHe CBOIICTB TBeP/IbIX KPHCTAUIHIECKHX BElecTB I pacTBOpoB. 2. CpaBHEHHe CKOPOCTH HCIApeHHs BOJIHI,
0IEKOIOHE H 3TIIIOBOTO CIIHPTA ¢ (PHIBTPOBATRHON OyMarm.

Tema 1. ATOMBI XHMHYECKHX YIEMEHTOB
ATOMB! Kak (opMa CYIIECTBOBAHHA XHUMHYECKHX 3JleMeHToB. OCHOBHBIE CBeleHHS O CTPOSHHH aToMoB. JlOKa3aTelbCcTBAa CIOMKHOCTH
crpoennsd atoMoB. OneiTel Pesepdopna. Ilnanetapras Monelb cTpoeHHA aToMa.

CocTaB aTOMHBIX slep: IPOTOHEL, HeliTpoHbl. OTHOCHTEIbHAS aTOMHAd Macca. B3alMocBA3b OHATHII «IIPOTOH», «HeHTPOH», «OTHOCHTe/IbHAL
ATOMHAA Maccas.

IzmeHene uncna NpOTOHOE B AJIpe aToMa — 0613330531—[1[5 HOBBIX XHMHYECKHX 3ICMEHTOB.

Hamenenme micna HeifiTpoHOB B supe aTomMa — oOpajoBaHHe H30TomoB. CoBpeMeHHOe oNpedeleHHe MOHATHA «XHMMTeCKHIT 3IeMeHT».
T30TOMNB! KaK PasHOBHJIHOCTH aTOMOB OJHOTO XHMHYECKOTO 3IeMeHTa.



JnekTponbl. CTpoeHUe IEKTPOHHBIX YPOBHell aTOMOB XHMHUYECKHX 3]eMeHTOB MalblX IepioJoB. IIoHATHE O 3aBepIIEHHOM 3/1eKTPOHHOM
YDOBHE.

HEPHO,[[I]'-IﬁCKﬂS[ CHCTEMA XHMHYECKHX 3INMEMEHTORB ;«II I1. MEH}JﬂJ’ISeEﬂ H CTPOCHHE aTOMOB — qJI-l"SII‘-'IECKI{ﬁ CMBICIT NMMOPHAIKOBOIO HOMEDPA
JIeMeHTa, HOMePa TPYIIIEL, HOMepa Meproa.
IsmeHenne gmncia JICKTPOHOB Ha BHCHIHEM 3ICKTPOHHOM YPOBHC aroMa XHMIYECKOTO 3JIEMCHTA — Dﬁpﬂ3OBﬂHIIE IIOMOXKHITEIRHBIX H

OTPHIATENBHEIX HOHOB. I10HEI, 00pa30BaHHEIe aTOMAMH MeTaUIOB H HeMeTaylToB. IIpHIHHBI H3MeHeHHS MeTATHIeCKHX H HeMeTallIdecKHX
cBoficTB B mepnomax u rpynmax. Obpaszopanme OnHapHHIX coemmnHenmit. [lomatne od monHof cBAsm. CXeMBl o0Opa3zoBaHMA HOHHOIM CBA3M.

BzaHMO/IeiiCTBIE aTOMOB 3/1eMEHTOB-HEMETAUIOB MexkIy coloii — o0pa3oBaHHe J[BYXATOMHBIX MOJEKY! IIPOCTBIX BelllecTB. KoBaleHTHas
HETOTAPHAA XIMHTECKAA CBA3h. HIEKTPOHHEBIE I CTPYKTYPHBIE (hOPMYITHL.
BraumMojleiicTBHe aTOMOB HEMETAIIOB Mex1y coloil — o0pazoBaHHe OHHAPHBIX COeNHHEHHUIl HeMeTAIOB. DIeKTPOOTpPHUATEILHOCTD.

KopanenTHas monapras cBa3b. [loHATHe 0 BameHTHOCTH KaK cBoiicTBe aTOMOB 00pa3OBBIBATH KOBATeHTHRIE XHMHUeckHe cBAsH. CocTaprnemme
(hopmyn OHHAPHBIX COeAMHEeHIN o BanenTHocTH. Haxoxkgenne BanenTHOCTH o hopmyie BHHAPHOTO coeHHEHHS.

BianMoneficTBie aTOMOB METAIIOB MeXIY coboff — odpazoBaHHe MeTALTHIECKIX KPHCTALIOR. [IoHATHE 0 MeTaTTIeCKOll CBA3IL.

Aemoncmpanuu. Mojenn aToMOB XHMIMECKHX 31eMeHTOB. [Teproamdeckas cncrema xummdeckux 3neMerToB J[. H. Menaeneesa (paznnunsie
GopMET).

Jadopamoepnusie onstmut, 3. MonmennpoBane TpHANNMA TeficTBHA CKaHHPYIOMEro MUKpocKoma. 4. HaroTosnenne Moneneit MoTeKyn OHHAPHBIX
cogJHHeHHi, 5. HsroTosnesne Mo/IelH, HITKCTPHPYOLIEH CBOHCTEA METa/UIHYECKOl CBASH.

Tema 2. llpocThie BemecTBa

TlonoxeHue MeTaNI0B H HeMeTallnos B Ilepuo/ideckoil cHeTeMe XUMiMeckux snemerTos JI. 1. Menjteneera. Baxneilnine npocTele BelllecTsa
— MeTayuThl (Kene3o, amoMHHMIT, KaTbIil, Marumii, HaTpuii, kanuii). Oonme dusnveckne cpoiicTha MeTannos Baikuefinine mpocThie BemecTpa-
HEeMeTallhkl, GIS[JH.’SGBE[HH!)IE aTOMaMH KHCIOPO/Ja, BOAOPOAA, A30Ta, CEpPRI, @OC@DP&, YriIepoja. MGJ'IeKyﬂbI HIpPOCTRIX BemeCTB-HEMETAIIIOE —
BOOPO/d, KICI0pola, a30Ta, FajloreHoB. OTHOCHTeIbHAA MOIEKYIApHAI Macca.

Crooco0HOCTE ATOMOE XHMHYECKHX 3IEMEHTOR K DGPRBOBRHHR} HECKOIIBKHX MPOCTBIX BENIECTE — AIIIOTPOIIHA. ATIJ'IOTPOI'[HI:[E! MO}lI[qJI[I{aLIILH
xucnopoaa, docdopa, otoBa. MeTamnudeckie II HeMeTalTHMeckile cBOIiCTBA MPOCTHIX BellecTB. OTHOCHTENLHOCTE YTOT0 MOHATHS.

Yneno Asorazapo. KommraecTro Bemectra. Mons. Mongprag macca, Mongpusiit 00%eM razoodpasneix semects. KpaTHpie eIMHHILT H3MepeHHT
KOIHIECTBA BelllecTBA — MIUITHMOME Il KIWIOMOMb, MITIHMOIAPHAA I KHJIOMOJSPHAS MACCHl BellecTBa, MIULTHMOMSPHEIN I KIUIOMOISPHBI
00BEeMEI Ta2000pa3HEIX BEMIECTB.

PacueThl ¢ HCMIOIB30BAHNEM ITOHATHIT «KOIHYSCTRO BEleCTRAY, «MOISPHAS MACCA», «MOIPHBIH 00BEM IasoBy, «IHCI0 ABOTAIPOY.

Hemoncmpauuu. Ilomygenne oszona. OGpasusr 6emoro n ceporo onosa, Gemoro n kpacHoro ¢ocdopa: HekoTopsle MeTanmasl W HeMETaLIH C
KOJITIeCTBOM Benecta | Monb. MomapHeii 00beM razo00 pasHbIX BEIEeCTB,

JMadopamoprsie onvimet. 6. O3HaKOMISHHE ¢ KO/UIEKIHell MeTalIoB. 7. O3HakoM/IeHHe ¢ KOJUIeKUHEl HeMeTallloB.

Tema 3. Coennaenns XHMHYECKHX JIeMEHTOR
Crenens oxucienus. CpaBHeHIe CTelleHH OKHCIeHUs U BajleHTHOCTH. OlpezeleHie cTelNeHH OKHCICHIA 31eMEHTOB B OHHApPHBIX
coeandennax. CocTapaenne GopMyn OHHAPHBIX COeAMHERNIT, OOTITHIT crocod HX Ha3BaHMil,

EI'IHEI]JHME COCENITHEHH METAIIOR I HEMCTAIIORB, OKCHJIBL, XJ10 PIHJIB, Cyﬂb(tlllﬂbl I IIp. CocrapineHHe HX qJOPMyJI.



BunapHble coelIHEHIS HEMETA/LIOB: OKCH/bL, JIeTydlle BOLOPOJHBIE COSMHHEHHS, HX COCTaB U HassaHU. IIpeicTaBHTeNH OKCHIOB: BOJA,
YTTeKHCIIBIi Ta3, HeTalleHad H3BecTh. [IpencTaBuTenm meTyIHX BOJOPOIHBIX cOoeNHHEeHNIl: XT0pPOBOIOPOI I aMMHAK.

OCHOBHH{{H, HX COCTaB H Ha3BaHIA. PﬂCTBOp!{MDC’l’h OCHOBaHMHil B BOJIE. HpE,-’.ICTElBHTEJlI-l MCHDHCfI: THAPOKCILIBI HATPIIH, KU H KaIbIHA.
ITongTHE 00 HHIUKATOPAX 1 KaTeCTBEHHBIX PEaKIIHIX.

KI‘ICJIDTBI? HX COCTEE I HA3BaAHHA. KJ'IHCCI-IQJI-]KEILIIIH KHCIOT. HpﬂﬂCTaBl-lTCJ'J]‘I KHCIIOT: CcepHast, COIAHAHA, a30THAaA. TToHATHE O OIKATIE KIICTOTHOCTH
(mkana pH). H3MeHeHHe OKPAacKH HHIHKATOPOB.

Comm KaK TpOM3BOIHbIe KHCA0T H OCHOBAHMIL, X cOCTaB H Ha3BaHHA. PacTBopmMocTh coneit B Bone. [IpeacTasurenn comeil: Xm0 pna HaTpHA,
kapOoHar I QocdaTt KaapIu.

Momenn KpHCTaTANYecKAX pPelleToK XTOpHIa HAaTpHA, anMmasa, okciaa yrmepoxa (IV). KucroTHo-menounbie HHANKATOPEI, H3MeHeHHEe HX
OKpackl B pasiMYHBIX cpelaxX. YHHBepCaIbHBIT HHANKATOD H H3MEHEHHE ero OKPACKH B pa3iHbX cpegax. [lkana pI.

HMacopamopnuie onvimet. 8. O3HaKOMIeHIE ¢ KOUTeKIHel okenoB. 9. OsHakoMIeHHe co cBoifcTBaMi aMMHaka. 10. KagecTBeHHad peakins Ha
yroexucnsiii ra3. 11. Onpenenenne pH pactBopoB kmenoTsl, menoun u Bogwl. 12, Onpeagenenne pH numonHOro n #61049HOr0 COKOB Ha cpese
IWI0M0B. 13. O3HaKoMIeHHE ¢ KOJUIeKUIeN coneil. 14. O3HakOMIeHIE ¢ KOIIEKIHE! BEMIECTB ¢ Pa3HEIM THIOM KPHCTAXIHIeCKON PEelIeTKIL.
Hsrotosnenne Mojeneii kprucraundecknx pemerok. 15, O3nakoMieHne ¢ 0dpasmnom ropeoil IOpoIkL.

Tema 4. H3vmeHeHHA, NPOHCXOAANINE ¢ BeNIeCTBAMH
[lonsTne ABAeHMN, CBA3AHABIX C H3MEHEHIAMH, TPONCX ONANINMH C BEMECTBOM.

SIBNeHNs, CBA3AHHBIE ¢ I3MEHEHHEM KPHCTAIHISCKOro CTPOeHHs BelllecTBd IPH IIOCTOSHHOM €ro cocraBe, — (DH3HYeCKHe SBIEHHS.
Du3mgeckne ABNeHAA B XHMHHN: THCTHITAINIA, KPHCTAIIH3allNA, BhIapHBaHHe i BO3TOHKA BellecTs, GUIbTpoBaHHe H IeATPH(YTH poBaHie.

SIBnenns, CBA3AHHKIE ¢ H3MEHCHHEM COCTABa BEllecTBA, — XHUMHYECKHe peakiii. IIpH3HakH N YCIOBHA NPOTEKAHNS XHMHUECKHIX peakii.
Boinernerie TeTToTH 1 cBeTa — peakimi ropeus. [lomaTite 06 3K30- N SHIOTEPMIIECKHX PeakIlHIX.

3aKkoH COXPaHeHHd MacChl BENIECTE. XumMuueckue YPABHEHHA, 3HaueHHe HHIEKCOB H !\’OB[IJ[IJIILU{EHTDB. CocragineHne ypﬂBHEHHﬁ XHMHYEeCKHX
peakIl.

PacueTts! Mo XHMHYECKIM YPpaBHEHHAM. Penrenne 381849 Ha HaXOAICHIE KOMHYeCTBa, MaCcChl HIIH obbema NPOIYKTa PeaKIHi 0 KOIHYECTBY,
Macce HIH 00beMy HCXOOHOTO BelllecTBa. PacteTh! ¢ HCIOIb30BaHHEeM NOHATHA «JOMA», KOTJA HCXOJHOe BellecTBO JaHO B BHIe pacTBOpa ¢
3alaHHOI MaccoBoH Z0.1efl pacTBOPEHHOTO BelllecTBa HIIH COAepyKUT olpelelTeHHyI0 00 IPHMEeCe].

Peakuny pasnozxerus. [Ipejcrasnerie o ckOpoeTH XuMirecknx peakinit. Katanusatopsl. @epMeHThl. Peakinn coe/{HHe L. KaTatnTnueckue
H HeKaTaTHTHYTecKNe Peaknuu, oOpaTHMEe I HeoOpaTHMble peakini. Peakmun 3aMemenns. PA1 akTHBHOCTH MeTaqIoB, eT0 HCTIOAB30BaHHE UTT
MPOTHOSHPOBAHIA BO3MOKHOCTH IPOTEKAHUS PEAKITHI Mesly MeTalIaMi H KHCIOTAMH, peaklluil BRITECHEHHS OHHX MeTa/LIOB H3 PACTBOPOB HX
comneff APYTHMH MeTanTamu. Peakiim obMena. Peakmin HeffTpannsamims. Y cIoBHA MPoTeKaHd peakiHit oOMeHa B pacTBopax 1o KOHIIa.

Tumb! XHMHYECKHX peaKIldil Ha mpHMepe cBOIiCTB BOBI. Peakiia pasmokenna — 3MeKTPOIH3 BOAH. Peakinm coenHeHNA — B3aHMoIelicTBHE
BOIBl ¢ OKCHIAMH METa/LI0B I HeMeTalllloB. YCIOBHE B3aMMOJeflcTBHS OKCIIOB MeTa/IOB H HeMeTaWLIoB ¢ Bolyofl. IloHATHEe «CHIPOKCHIBLY.
Peakiuun 3aMemieHis — B3aHMOIelicTBIe BOJIBI ¢ MeTamurami, Peaxitmn ofMeHa — THIPOII3 BEIECTB.

Hemoncmpayuu. Ilpuvepbl (GH3HIecKHX SBISHMI: a) ILIaBleHHe DapadiHa; ©) BO3TOHKA HOJa IUIH OeH30iiHOH KICIOTHL, B) pacTBOpeHHe
OKpaTIeHHBX cofelf; T) A} y3HsI TYITHCTEIX BEUIECTB ¢ TOPSIIEi TaMITOTKH HaKaTHBaHT.




TIpiMepr! XUMIUeCKIX sBIeHUl: a) roperue Marand, docdopa; 0) BaauMojleficTBie COMMHOI KICTOTH ¢ MPAMOPOM IUIH MeIoM; B) HOIYUeHHe
ruapokcHaa Mexn (II); T) pacTBopeHmMe TOTYVYEHHOTO THAPOKCHIA B KWCIOTax; a)B3anMojeiicTeHe okcmma Meam (II) ¢ cepHoil kucroToil mpm
HarpeBaHIH, C)pﬂ'SJIO}KeHIIE HnepMaHraHaTa Kais, }i{) Pa3I0MCHIIC NIEPORCH A BOJOPO/IA € TIOMOIIBH JIITOKCH 1A MapraHila 0 KaTalasbl KBPTOQJEIIH HIIH
MOPKOBH: 3)B3aHMOelicTBHe Pa30aBIeHHBIX KICIOT ¢ METALTAMIIL.

Madopamopuie onvinst. 16. IIporamisadne Me/H B ITaMeHN cIpToBki. 17.3aMemenne Mem B pactsope xiopuzaa mezn (1T) xenezom.

Tema 5. IIpakTHKYM 1. IIpocTelilnne oNepaANHH ¢ BelIeCTBOM
1. Ilpasuma TexmmkH Oe3omacHOCTH TpH pabote B XmMmdeckom Kabmaete. llpmemsr obpamenns ¢ maGopaTopHEIM 00OpYIOBaHHEM W
HarpepaTeasHBIME Ipubopamu. 2. TIpusHaky XUMIUecKUXR peaxiiil. 3. IIpUroToBIeHHe PacTBOpa caxapa I pacueT ero MacCOBOIL 1011 B pacTBope
Tema 6. Pacteopenne. Pacteopel. CBOHCTEA DACTBOPOB 3IEKTPOJIHTOB

PacteopeHue Kak (pU3MKo-XuMideckuil nponece. IToHgTHe 0 rApaTax U KpucTapnoryiparax. Pacteopumocts. KplBsie pacTBOpuMOCTH
Kak MOJeTh 3aBHCHMOCTH PacTBOPHMOCTH TEEPIBIX BEMISCTB OT TeMImepaTyphl. HacHmeHHBe, HeHACHITIIEHARIE W TEPECHIIEHHBIE PacTBOPEI.
3HaueHHE PAcCTBOPOB IS NPHPOJIRL I CEIhCKOT0 X03A1ICTRA.

IlomATHE 00 >MeKTPONHTHISCKON AMCCOMHAIMI. DIEKTPOIHTH H HedIeKTPOTHTE. MeXaHirnM IICCOMHANNI TeKTPOIHTOR ¢ Pa3TITHEIM
XapaKTepOoM CBA3IL CTeneHn BHCKTPD_TH-Iﬂl‘-[CCKDﬁ JHCCOITH AT . CuisHble 1 cnabnie IIEKTPOIIHTHI.

OCHOBHEIE TIONOKEHHA TEOPIH WISKTPOIHTHIeCKOI THcconnamui. IToHHbIe YpapHeHN peakinii. Peaknn odMeHa, HAVIIHE MO KOHIIA.

Knaccndmkamimsg moHOB U HX CBOIICTBA.

Kucnotsl, ux knaccudukanug. JJHccOIAis] KHCIOT U HX CBOMCTEA B CBeTe TEOPHH 3NIeKTpOIUTHYecKol Juccornanun. MolekyIspHee H
HOHHBIE YpaBHEHNA peaknuil. BsamMozeficTBIe KHCAOT ¢ MeTALTaMIL. 3TeKTPOXHMHIECKHIT PAI HAIPAKEeHHIT MeTanaoB. BianmmMoeficTBie KHCIOT
C OKCHJIAMH METANN0R. B3anMoieilcTBHE KHCIOT
¢ OCHOBaHHAMH — peaKInd HeiTpamn3aiini. B3amMoaeficTeie KucaoT ¢ comaMu. cnmomssoBanme TabIHIBI pacTBOPHMOCTH A XapaKTEPUCTHRIT
XHMHYECKHX CBOIICTB KHCIOT.

OcHopanus, HX Kiacci$ukanisg. JHcconuars ocHOBAHHIT I HX CBOICTBA B CBeTe TeOPHH IeKTPoIUTHIecKoll qucconuanni. BianmoneiicTsne
ocHOBaHMI ¢ comsmi. lcrmonszoBanme TabmHIB! PacTBOPHMOCTH I XdAPAKTEPHCTHKH XHMHYECKIIX CBOICTB ocHoBaHmil. BsammojeiicTehe
menodeil ¢ OKCHIAMI HeMeTallIoB.

Comm, X JIHCCOIHAITIS H CBOICTBA B CBeTe TEOPHN MTeKTPOIATHIeCKO AIccommnanii. BianMoneficTeHe comeil ¢ MeTamIaMi, 0ocoDeHHOCTH
3THX peakluii. Baanmozeiictere coneil ¢ conaMiu. Henonb3osanue Tabnuibl pacTBOPHMOCTH /I8 XapakTepHCTHEH XIMHYeCKHX CBOHCTB conell.

Obodmenne cpeieHNiT 00 OKCHAX, UX KTacCH(HKAIHN 1 cBOTicTRaX.

TeHeTHYeCKHE PAJIB] METaLTa I HeMeTanna. TeHeTHUeCKas CBA3E MEX)IY KIACCaMil HeOpIaHH'UECKIX Bel[eCTR.

OKHCINTENFHO-BOCCTAHOBHTENFHEIE PEAKITI.

Onpejienenne creneneii OKHCIEHHS JUIA PIEMEHTOR, 00pa3yIOIIHX BelllecTBa Pa3HbIX KiaaccoB. Peaknun HOHHOTO 0OMeHa H OKHCIHTEIBHO-
BOCCTAHOBITellbHbIE peakiii. OKHCINTelb I BOCCTAHOBUTE/b, OKICIEHIe H BOCCTAHOBISHHE.

CocTasieHne YpaBHeHNH OKHCIHTEIRHO-BOCCTAHOBHTEIBRHBIX PEARITHIT METOZOM JIEKTPOHHOIO OamaHca.

CBoficTBa [IPOCTHIX BEMIECTB — METa/UIOB II HeMeTa/UIoB, KHCIOT i colleil B cBeTe OKHC/INTeIbHO-BOCCTAHOBITENBHEIX PeaKIHil.




Hemoncmpayuu. HcnbiTadie BelllecTB U UX PACTBOPOB HA 3/EKTPONPOBOJHOCTL. 3aBHUCHMOCTE 3JI€KTPOIPOBOLHOCTH YKCYCHOI KHCIOTH OT
KOHIEHTparmn. J[BIKeHNe oKpalleHHEX HOHOB B 3IeKTPHYecKoM Tode. B3anmMoaeficTBIe IMHKA ¢ Cepoil, COMAHON KICIOTOM, XJIOPIMIOM MeIn
(IT). Topenne marans. BsanmojelicTBHe XJIOPHOI H cepOBOJOPOIHOI BOIBL.

Adadopamopruste onsimsi. 18. BianvozelicTBHe pacTBOPOB XJIOPHIA HATPHA H HHTpaTa cepedpa. 19. IlonyueHne HepacTBOPHMOTO THIPOKCHIA I
B3anMojeiicteie ero ¢ kucnoramu. 20, BzammojelicTBHe KHCIOT ¢ OCHOBaHHMAMH. 21. B3anmMojielicTRHE KHCIOT C OKCHJIAMH METaIIoB. 22.
BzanMmozaeficTBHe KHCIIOT ¢ MeTalnaMi. 23, BiauMoaeficTBHE KHCIIOT ¢ coIAMH. 24, BaanMoneiic TBHe menodell ¢ KICIOTaMIL, 25, BzauMoaelicTBHe
mesodeif ¢ OKCHAaMM HemeTaanos. 26. BizamMonefictene memodeit ¢ conammu. 27. [lomyuenne m cBoficTBa HepacTBOPHMBIX OCHOBaHHIl. 28.
BaanMoeiicTBHe OCHOBHBIX OKCHIOB ¢ KHc/IoTaMiL, 29. BsauMoJeficTBHe OCHOBHEIX OKCILI0B ¢ Bogoil. 30, BaauMmojeficTEHe KUCIOTHEIX OKCIIOB ¢
menodami. 31. BsamMoeiicTBIIE KICTOTHBIX OKCHIIOB ¢ Booi. 32. BaanmMozeiicTBie coneil ¢ KucaoTamu. 33. BzanMoneiicTeie comeil ¢ MeaoTamMi.
34. BrauMmoJeiicTBHe colell ¢ coaMu. 35, BsauMoneiicTBIe pacTBOpoB codeil ¢ MeTallaMi.

Tema 7. llpakTHryM 2. CBoiicTBa PacTBOPOB 3 IeKTPOIATOB
1. Pemienne IRCIEePHMEeHTATBHBIX 32184,
HosTopenne. HToroBblii KOHTPO.IH SHAHHIH 32 TOX

9 KJIACC

Bregenne.
Ofmas YapakTepHCTHKAa YHMAYECKHX J>J¢MeHTOB H YHMHYecKAX peaknmil. IlepHommdecknii 3aKkoH H Ilepronmieckas cHcTeMa XHMHIeCKHX
31eMEHTOB
JI. K. Menjeneena

XapakTepHcTHKa 3IeMeHTa 1o eTo monokeHnto B [lepronmdeckoif cncteme xummyecknx snementos [, H. Merneneesa. CBoiicTBa oKcHIOB,
KHCIIOT, OCHOBAHHIL 1 coleil B CBeTe TEOPHH 3IIeKTPOIHTHIECKOH JHCCONMAIIIE H OKHCISHII-BOCCTAHOBIEHIIS.

TonstHe o HepeXoIHBIX dIeMeHTaX. AM(OTepHOCTh. I'eHeTHHecKH Il Pl NepeXoJHOrO MeMeHTa.

Tlepnoauaecknii 3akon i [lepuourdeckas crucrema xuMmmuecknx wementos J[. . Menzeneesa.

XuMHdecKas OPraHI3aliL KIBOI H HEXKIBOI IPHPOALL. XHMITeCKHII COCTAB L0pa, MaHTHI H 3¢ MHOI KOPEI. XHMHI 9eCKIE 2 IeMEHTH B KIeTKax
JKHBBIX OPTaHM3MOB. Makpo- 0 MHKPOIIeMEHTE.

OGoOmeHne cBejleHH 0 XHMHYecKHX peakiuax. Kiaccm(ukanms XUMHYECKHX peakuuii Mo pasTHTHEIM MpH3HAKAM: «THCIO H COCTaB
PearHpyoIIX 1 00pajyIomTics BeIecTB», «TelnoBoil 3ddeKTr, «HampapIeHHe», «HIMeHeHe cTelmeHell OKMCIEHHA DMeMeHTOR, 00pa3yIonmx
pearHpyroline BellecTBay, «hazay, «HCNoIb30BAHIE KaTATHIATOPA.

[Tonarue o ckopocTH XuMHIecKoit peakinn. MaKkTops, BANAONINE Ha CKOPOCTh XHMITECKNX peaknuil. Katannsatops u Katamms. HurnbuTopsr.
AHTHOKCH[AHTHL.

Hemoncmpannn. Paszmranble gopmbl Tadmumst . 11 Mengeneea. Molleln aToMoB 31eMeHToB 1 — 3-ro nepuojos. Mofelb CTPOSHHA H MHOTO
mapa (momepedHslii paspe3). 3aBHCHMOCTh CKOPOCTH XHMMYECKOH peaknHH OT IPHPOIbl PearHpYIOIIHX BemecTB. 3aBHCHMOCTh CKOPOCTH
XHMHY€CKOI peakiii 0T KOHUEHTPALHH PearipyIOMX BEIEecTB. 3aBHCHMOCTL CKOPOCTH XHMHYECKOMH Peakiii oT IIOIWA M CONPHKOCHOBEHI
pearnpyIOMNX BeMecTB ( «KHIAMHIT crofi»). 3aBHCIIMOCTE CKOPOCTH XHMHTecKoiT peaKilii oT TeMIepaTypEl pearHpyIONINX BelecTs. | oMoTeHHbIT
H TeTeporeHssil Katanussl. OepmeHTaTHBHBIN KaTanns. [Tarndonposanne.



Jdadopamopuvie onwmur. 1. TlonydeHne rujpoxciia HHHKA M HCcleJoBaHHe ero cBoiicTs. 2. Mojemiposanie nocrpoerus Ilepuonnueckoil
cHCTeMB XHMATeckix ameMentos J[. 1. Menaeneena. 3. 3aMemenne KeJe30oM MeXH B pacTBope cymsthata Menm (II). 4. 3aBHciMoOcTs cKopocTH
XHMHYECKOIT peaknun 0T OpHpOJbl PEArnpyrOIHX BCIIECTE Ha IIpHMEpe B3a]m0}1€ﬁCTBilﬂ KIICIOT ¢ MeTramiaMmi. 3. 3aBHCHMOCTh CKOpOCTH
XHMITIeCKOl peakimil OT KOHNEeHTPAINII DPearHpyIOMHX BeNIecTE Ha IpHMepe B3aNMOISCTBHSA HHHKA ¢ COJMAHON KHCIOTOH pa3IIHOI
KOHITCHTPAIITH. 6. 3aBHCHMOCTR CKOpOCTH XIMIYECKOIT peaKnin 0T NIomanH CONPHKOCHOBEHIH PEATHPVIONIHX BEIICCTE. T MO;ICJIHPGB&HI-IE
«KHIAIIETO ¢I04». 8. 3aBHCHMOCTE CKOPOCTH XHMHYIeCKOII peakiHI OT TeMIepaTypH PearHpyIoIINX BelecTE Ha IpHMepe B3aIMOASHCTBHA OKCHIA
mean (II) ¢ pacTBopoM cepHO# KHCIOTH pasTHYHO TeMITepaTyphl. 9. Pasnokenne mepoKenIa BOI0PO/Ia ¢ MOMOTIBIO OKeHMa Mapranma (IV) n kaTanasnr.
10. OGHapy:KeHIe KaTaaasbl B HEKOTOPBIX [IHINeBbIX OIpoayKTaX. 11. HHrunduposaHie B3auMoteiicTBHA KHCIOT ¢ MeTaIaMH YPOTPOIIHOM.

Tema 1. Merauisl

TTono:xenne Metannos B Ilepuoanueckoil cueteMe XuMiYeckuy 3iemedTos J1. I1. Menneneesa. Meta/Lmiyeckas KpHeTaLUIHYeckad pelleTKa
W MeTaJmndeckad XiMHveckad cBa3b, Obmme dm3mueckie cpoiicTpa MeTamnos. CImaBel, X cBoiicTRA W 3HaUeHHe. XHMITYecKHe cBoiicTRA METATIOB
KaK BOCCTﬂHOBIITEJ’Iefi, 4 TaEXe B CBETE IIX NOINOKEHHHA B JIEKTPOXHMHUYECKOM PHIY Hal'IpH)KEHIH‘-‘] MEeTaJITOR. KDPPO'SIIS[ METAIUIOB M Croco0n!
00pLOHI ¢ Hefl. MeTars! B IpHpoze. O0nme croco0bl HX MOTVISHH.

Obdmas XapaKTePHCTHKA IMEJT0YHBIX MeTaarmos. Metamnsr i npupoje. O6mue cnocodsr nx nonyuesns. Ctpoenne atomog. Illenounsie
MeTaJLIEl — MPOCThle BelllecTBa, BaykHelime coeIHHeHNS MeTOYHBIX METAIIOB — OKCHIIE!, THIPOKCIIE! I COMH (XIOPHIEL, KapdoHATHI, CYILGBATEL,
HHTPATH), HX cBOFICTRA W MPHMeHEHHe B HApoIHOM Xo3gficThe. Kanuitnsie ynobpenmd.

O0mas xapakTepHCcTHRA 1eMeHToB raaBHoil noarpynnst I rpynnst. Crpoenne aromos. IlenouHoseMeTbHbIe MeTaNIBl — [POCTBIE
BemlecTsa. Bakmelimne coeTHeHId MeT109H03eMeTbHBIX MeTaNI0B — OKCHIBI, THAPOKCHIB H COMM (XTOPHIBI, KapOdoHATH, HHTPAThHl, CYIbGaThH,
thocdarsr), 1x cBolicTBa U OPHMEHEHHE B HAPOIHOM X038iiCTRE.

Amomummii. CTpoeRne atoMa, (ImsHdeckiie M XAMITYECKIE CBOICTBA Ha TIpocToro BenecTa. CoeMHeHN aMIOMAHIA — OKCH/T H THIPOKCHI,
HX a}\{(bO'DepHLlﬁ xXapaxkTep. Baskueiimie coad aTiOMAHIA. HpHMEHEHHE AMTKMHHHSA H ero COEﬂIIHEHHﬁ,

Keneso. Crpoenne artoma, QpU3MMecKHe H XHMIHMecKie CBOMCTBA IIPOCTOro BelllecTBa. eHerndeckue pansl Fe’™ u Fe'™ Bamueiiune comu
JKenesa. 3HaYeHHe JKelesa o ero COEJ.[I{HEHIIﬁ JIE TIPHPOJAR H HAPpOIHOTO XO3SHCTRA.

Heamoncmpayun, O0pa3lbl MeTOTHBIX I MeT0THO3eMeTBHEX MeTallIoB. Odpasnel clIaBos. BlanMoneilcTeHe HATPHS, THTHA I KaABLIHA ¢ BOJOIL.
BaanMogeiicTBHe HATPHA W MaTHNS ¢ KHcToponoM. BianmmoneficTRie MeTammos ¢ HeMeTanmamu. [Tomyaermie rnpoxenna aenesa (I1) u (1I1).

Habopamopnsvie onwmer. 12. BsanMoieiicTBHE pacTBOPOB KHCJIOT I coleil ¢ MeTamaMi. 13, O3HakoMIeHHe ¢ pydaMi sxenesa. 14, Okpamusasue
TTaMeHH COMAMI IMeNOTHBIX MeTanmor, 15. BlanmoneficTeie kanpimg ¢ Bofoii. 16. [loayuenie THApOKCHIa KaMbIHA 1 Hecre JOBaHINe ero CBOHCTR.
17. TlonyueHne THIpOKCHIAa allOMHHHA H HccleldoBaHue ero ceoiicTe. 18. BsamMojeiicTBHe #elesa ¢ colgHoil kHenotoil. 19. TTonyueHne
riapoxernos wenesa (1) i (I1) m myverne mx cBoficTs.

Tema 2. IIparTurym 1. CeoiicTBA MeTA/LI0B M MX COeIHHEHHIH
» PemeHne SECHCPHMEHTATBHBIX 3804 Ha PACIIOZHABAHHEC H MOIYYCHHIE COSIHHCHHN METAIUIOR.
Tema 3. HeMeTaabl

Obmas xapakTepHcTHKa HeMeTau1oB: TTonoxenne B Ilepmoamteckoi cncteMe xuMnuecknx »meMentos JI. H. Menaeneesa, ocobentnocTn
CIPOEHI aTOMOB, MIEKTPOOTPULATEILHOCTE (D0) Kak Mepa «HeMeTa/LTHYHOCTH», pad 0. Kpuetaliyeckoe ¢TpoeHHe HeMeTaUIOB — IPOCTBIX
BeIecTB. AmnoTponns. @u3mgeckHe cBoficTRa HeMeTaToB. OTHOCHTETRHOCTE MOHATHIT «MeTamT» H «HeMeTalmI».



Bopopon. Ionoxenne sojopoja B Ilepuonndeckoil ccreMe Xumpdeckux 3memeHToB J[. H. Menjeneesa. CrpoeHHe aroMa H MOJEKYIIBL.
(Duzigeckye H XHMIHecKHe cBOHCTBA BOJA0OPO/Ia, €T0 MOTyIeHHe i IpAMeHeHne.

BDJIII.. C.T[JCIEH]-]C MOJICKYhI. BG}.IGPD,Z[HE[S[ XAMI4eckas cBg3b. DHUINUeCKHne CRoOcTBa BOJIBIL AHOMAIMH CBOIICTB BOJBI. FI-lﬂqull-lJIbelﬂ "
ruapodoOHEe BemecTBa, XIIMHYeCKHe CBOMICTBA BONEL. KpyroBopoT BOIEL B IpHpode. BOmoowWICTKAa. A’pamud BoObl. BHITOBEIE (DIIBTPEL
MHHCPELHI:H!)IE BOJBI. ,TII‘ICTT-IJlJ'[I[pDBﬂHHﬂSI BO/d, €€ IOMYUCHHIE H IPHMEHCHHC.

Obmasn xapakTepHcTHKA rajorenoe. CTpoeHHe aToMOB, IIPOCHIO BellecTBa I OCHOBHEIE COe[HHEHI I'aloreHoB, HX cBoilcTea. KpaTkie
cBeNleHns o Xaope, Opome, Gprope n noxe. lIpmvenenne ranoreHoB M MX COeTIMHEHNIT B HapOIHOM X03giicTRe.

Cepa. CTpoeHHe aToMa, a;UI0TPONN, cBoficTBa I OpHMeHeHHe poMOIueckoil cepbl. Okenusl cepst (IV) u (VI), ux nomyuenue, ceoiicTea i
nprMenenne. CepHasg KHCIOTa H €€ COMH, HX MPHMeHeHHe B HapoaHoM Xo3diicTse. [Ipom3BoacTBo cepHOi KHCTOTH.

Azor. CTpoeHUE aTOMA I MOJICKYIIBL, CBOHCTEA [IPOCTOTO BelllecTBa. AMMUAK, CTPOeHHUE, cBOlicTBA, MonydeH e Il HpuMeHeHHe. COI aMMOHUA, X
cBoifcTBa 1 mpuMeneHme. Okciast asota (I1) u (IV). AsoTHas KicroTa, ee cBOICTBA H MprMeHenHe. HUTpaTsl T HHTPHTEL, MpodieMa MX coMepKaHid B
CEeJIBCKOX03AiICTBEHHOI IIPOIYKIHIL A3OTHBIE YI0OPEHIA.

@ochop. CTpoeHne aToMa, ATIOTPOMIL, CBOIICTBa Deloro U KpacHoro (ocdopa, nx npiMenenne. OCHOBHEIE cOeTIMHeHINT: okcHO (ocdopa (V) i
oprogocdiopras xkucnota, pocdarsr. GocdopHsie yrodperns.

¥Yraepon., CTpoeHHe aToMa, alIOTPONHA, cBofcTBA MomudHEAIN, mpiMeHeHue. Okcenasl yriaepona (II) u (IV), HX cBoficTBa I MpHMeHeHIe,
KapboHaTh!; KaabIlHT, cola, MOTAI, HX 3HaYeHHe B MPHPo/Ie T KH3HI YeToBeKa.

Kpemanii. CTpoeHHe aToMa, KpHCTALIHYECKUIT KpeMHHIL, ero cBoiicTea U npuMenenue. Oxkenl kpemuus (IV), ero NpupojiHkle pazHOBH/IHOCTH.
CHINKATH. 3Ha9eHHe cOeIH e I KpeMHHA B KIBOT 1 HeKHBOH mprpome. [lonaTie o cimMKaTHON TPOMBIIITEHHOCTIH.

Hemoncmpayuu. O0pasisl TANOIeHOB — [POCTHIX BelllecTB. B3anMo/leficTBHE FaloreHoR ¢ HaTpHeM, ¢ alioMUHIeM. BuTecHeHIe XopoM Opoma
HII HOJIa U3 pacTBOPOB X couteil. B3anMozeiicTBHe cephl ¢ MeTALIAMIL, BOIOPOIOM H KicIopondoM. Bsamvo eficTie KOHIEHTPHPOBAaHHOI a30THOI
EKHCIIOTH ¢ MeJbHD. HDD’IDHJ,GHHE! YIIIeM pPacCTBOpPEeHHBIX BeUIECTB HIIH Ta308. Boccranosnenie MeIaH H3 ee OECHI4 }’Tﬂél\{. OﬁpaBHbI NpHPOAHBIX
coeluHeHuil xiaopa, cepsl, docdopa,yrieposa, kpemuug. OOpasupl BaxHelllX 1711 HAPOAHOIO Xo3gilcTBa cyIb(paToB, HUTPATOB, KApDOHATOB,
thocharos. OB pasisl cTekna, KEPAMHKH, [IEMEHTA.

Aadopamopusie onsimet. 20. Ilomyderme 0 pacrosHaBaHie Bogopona 21. HeenenosaHie IMOBepXHOCTHOIO HAaTAKSHHSI Bonsl, 22, PacTBopeHie
MepMaHTaHaTa KIS HIH MeTHOTO KyTopoca B Bozie. 23. ['mapartanmg obe3poikernoro cynbhara Memi ([1). 24. HaroTopmenie THOCOBOTO OTMEYATKA.
25. OzHaKOMIIEHHE C KONIeKIell ObITOBBIX (pUIBTPOB. 26. O3HAKOMIIEHHE ¢ COCTABOM MHHepanbsHOI Bojgsl. 27 . KauecTBeHHas peakilHd Ha
ranorenua-nonsl. 28, [lomyyenne 1 pacno3naBadme Kncnopona. 29, Iopenne cepsl Ha Bo3ayxe u B kuenopose, 30. Cofictea pazbapnennofi cepHoft
kuenotsl. 31, HMsyuenne csoilcrs aMwmuaka. 32, PacrnosHasanme coneil ammoHng. 33. CpoficTBa, pasOasjieHHOH a30THOH KHCIOTHL 34,
BzamMoaeficTBITe KOHIIEHTPHPOBAHHOIT a30THOT KHCJIOTH ¢ Measio. 35, ['openne docdopa Ha Bo3ayXe H B Kucropoae. 36. Pacnosrasanne doc datos.
37. l'openne v171a B kucnopoxe. 38, [lomydenne yromsHOH KHCIOTH 1 H3ydeHHe €€ cpoiicTs, 39. Ilepexon xapbonatos B rmipoxapOonatsr 40.
Pa3snoxeHue rujipokapdoHaTa HaTpud. 41. Iloaydenne KpeMHeBOH KHCIOTB! I H TydeHHe ee CBOIICTB.

Tema 4. TlpaxTurym 2. CBoiicTBa coelnHeHHI HeMETA1I0B

1. Peluenne 3xciepHMeHTANBHEIX 3a1ad 00 TeMe « [ [oArpyIia rajloreHoB ».
2. Permenme K cepHMeHTANTBHEIX 23124 1o TeMe «llonrpymma Kiemopoaas.
3. ITomyuenne. cobupasie 1 pacO3HABAHIE TA308.



Tema 5. ObofuieHne 3HAHMIT 10 XHMHBI3A KVPC 0CHOBHOH 1Ko/1b1 TToAroToBKa K rocviapcTBeHHolH HToroBoil arrectanuy (TTTA)
(4 u. peseperoe epemsa)

Ilepnommaecknii sakoH u Iepromdeckas cucrema xuMmuecknx snementos [ H. Menneneesa. @msndecknii cMbIcT NOPAIKOBOIO HOMEpA
37eMeHTa, HOMEPOB MepHola H TPYIOB. 3aKOHOMEpPHOCTH IMeHeHIsS CBOMCTE »IeMeHTOB H HX CoelHHEeHHIl B MepHolaX H IPYIINax B CBeTe
NPEACTARISHHIT O CTPOSHIH aTOMOB 3/leMeHTOB. 3HaueHne [lepromraeckoro 3akoHa.

BHAE XIMITeCKHX cBA3ell I THITH KPHCTAUIHIeCKHX pelleTok. B3aHMOCBA3L CTPOSHIL H CBOIICTE BelllecTB.

Knaccrdikanms XIMIIecKX peakIil o pa3smTiHBIM MPI3HaKaM (THCI0 M cOCTaB PearnpVIONINX i 00pasyonHXcsa BeNlecTs; HaamdHe TPaHHITsT
pazgena daz; Temwtopoli sdexr; n3MeHeHne cTeneHell OKHCIeHHS aTOMOB; HCIOIB30BAHIE KATALN3aTOpa; HalpapleHHe NpoTekaHus). CKOpocTh
XHMITTECKHX PeaKiimi 1 (akTophl, BIIAIONHE Ha Hee. OOpaTHMOCTh XIMITECKIX PeaKiliii T cmocoOsl CMEMMEeRTS XIMITIeCKOTO PaBHOBECHA.

IIpoctble 1 ciroxHble BemecTBa, Merauisl 1 HeMeTa/libl. I'eHeTHUeCKIE pajbl MeTallla, HeMeTallla H [epeXolHoro MeTauia. OKCIIbl I THAPOKCHIIb]
(ocHOBaHMA, KHCIOTHL, aMdQoTepHBle THAPOKCHIR), oHm. HX coctaB, Knaccmdukamig m oOmme XHMHYeCKHe CBOHCTBA H THETe TEOPHH
IEKTPOITITHYECKOT [IHCCOHAIII.

TemaTHYeCKO€ ILTAHH poBaHue

8 kiace

Ne Tema pasmena Tema ypoka Ko/In4ecTBO 1acoB

1 |Beejienue XIIMIIA - 9ACTE eCTeCTBOIHAHILT 1
75| Ipejanmer xinmi. BemmecTea 1
T IIpeppamenns BemlecTB. PolE XIMIMN B AKHIHI 9eI0BeKa 1
4 | Kpatkiii o4epK 1CTOPHH Pa3BITHS XITMITH 1
? MICXD 1.1, Menjgeneera. 3Haki XUMITMECKHY 3TEMeHTOR 1
i3 Xmvmueckue hopMyisl. OTHOCHTENbHAA ATOMHAA I MOJTEKYIAPHAR Macca 1
I MpoeepodHas pabota N21 "BbluncieHWA No XMMUYeckoi dopmMyne” 1

8 |ATombl xamuueckn) OCHOBHbIE CBEIEHWS O CTPOEHWWU aTOMOB. 1
g | eNeHTOR: VI3MEHEHUs B COCTaBe SAep aTOMOB 1




10 CTpoeHue 3NeKTPOoHHLIX 060/104eK aToMOB.
11| M3MeHeHWe UuCna 3NIeKTPOHOB Ha BHELUHEeM 3HEpPreTMUYecKoM YpoBHE
12| MNepuognyeckas cucTema XuMuueckux snemMenTos .M. MeHgeneesa W CTpoeHUE aToMma.
(13| MoHHas xuMrueckaa cBa3b.
14 | B3aumogeicTBne aTOMOB 3M1EMEHTOB- HEMETanNoe Mexay coboii.
15 KosaneHTHas nonspHas cBasb.
16| KosaneHTHaA NofspHan CBA3b.
17 | MeTannuueckas XMMUYECKAA CBSA3b.
18 | ObobuweHre 1 NoOBTOpPeHUe Mo Teme «ATOMbl XMMUYECKWUX 3/1EMEeHTOB.
19| KoHTponeHasa pabota N2l «ATOMbI XMMWYECKHX 3N1eMeHToB»
20 (IIpocThle BemecTBa.  |[1pOCTHIE BelllecTBa- METaNbI.
21 | MpocThie BelecTBa- HeMeTann.l,
22 Konnuecrso sBewecrsa. MonspHas Macca.
23| MonsipHelid 06bemM rasos.
24 | KontponeHas pabota N22. «[lpocTbie BelwecTBa».
25 |CoeqmHeHHS CTeneHkL OKMCNeHus
—— XHMHY1ECKHX
26 |5 penenToB. BaxHeiilume knaccsl GUHApHLIX coeUHEHWIA- OKCUABI.
27| OCHOBaHMs.
28 | KucnoTs.
29| Conu.




30

KpucTanimdeckue pelueTku,

31 dusnyeckue ABNeHUA B XMMUK. YuCTbie BelecTBa M cmeck. Cnocobbl pasgeneHns cMecei.
32 | MpakTryeckas paboTa N2 1 «AHanM3 NoYBbl U BOObI».
33| MaccoBas 1 o6beMHas JoNKM KOMNOHEHTOB cMecu(pacTBopa).
34 | MpakTHueckas pabora NO 2
35 MpakTudeckas pabota N23 HabniogeHue 3a ceevoit
36 |Hsmenenns, MpaxTryeckas pabota N24 «[puembl obpaleHns ¢ nabopaTtopHbiM obopynosaHweM. HarpesaHue
NMPOHCXOAAIIHE BeLIeCTBa Ha OTKPbITOM OTHEe».
L BelecTBaMH.
37 060o61eHre 1 nosTopeHKe Mo TeMe «CoeuHEHNA XMMUUECKNX 3/1EMEHTOB»
38| MpoeepouHas pabota N22 "CoefiMHEHMA XMMUUECKMX 3NEMEHTOB"
39| XuMuueckine SBneqns. XMMUIeckne peakumm.
40 | MpakTryeckas paboTta N2 5. «MpU3HaKK XMMUYECKUX peakLimnii»,
(41 | XMMUUecKkue ypaBHeHuA. 3aKoH COXPaHEeHNA MacChl BELIECTB.
42 | PacyeThl Mo XMMUYECKUM YPaBHEHWAM.
43 | PellieHue pacyeTHbIX 3af1ad NO YpaBHEHWAM peakLMid ¢ NpUMeHeHeM NOHATWIA MpUMec U MaccoBas
[l0NA pacTBOPEHHOIo BellecTBa.
44 ] PeakLuu pasnoXeHus.
45 | Peakuuu coeanHeHns.
46 | PeakUuu 3aMeLleHus.
47 | Peakumu obmeHa.
48 | TUNbl XMMUYECKUX peakUMid Ha NpUMepe CBOWCTB BOAbI.




OB6obieHre 1 NoBTOPEHKE MO TeMe «XMMWYECKHE peaKLuu»

50 KontponeHas pabota N2 3 «Tunbl XMMUUECKUX peaKumin». 1

51| Tema 6. PacTBopeHue. |PacTBopeHKe. PacTBOPUMOCTL BellecTs B Bode. 1
| Pacrteopbl. CBoiicTBa

52 PacTBOpOB INeKTpoNUTMYecKas auccolimauus. 1
53|  3NEKTPONUTOB. OCHOBHbIE NONOKEHWNS TEOPUM SNEKTPONUTUYECKON AMCCOLMALIMM, 1

54 MoHHbIe ypaBHeHUS. 2
55 | MpaxTryeckne paboTol N2 6 «/oHHble peakuun. YCnoBKUs NpoTeKaHWsa XMMUHECKIX peakumii Mexay 1

pacTBOpamMu 3N1EKTPONWTOB A0 KOHLA».

56 | KncnoTsl, ux knaccuukalms M CBOMCTEA. 1

57 OcHoBaHue, Ux knaccudukalma u cBolicTea. 1
58 | OKcvgbl, MX KnaccuduKkauus v cBoWCTBa. 1
59 | Conu, nx Knaccuukaums U cBOICTBa. 1
60 | [eHeTUYECKas CBA3b MEXY KNaccaMi BeLLecTs. 1
61 | MpakTrdeckas pabota N2 7. «CBoiCTBa KACNOT, OCHOBaHWIA, OKCMAOB W CONEl». 1
62 | OKWMCNUTENBLHO- BOCCTAHOBUTENBHEIE peakiiuun (OBP). 1
63 | ObobLieHre 1 NOBTOpPeHWe No TeMe «OKMCNMTENEHO- BOCCTAHOBUTE/bHbIE peakunms. 1
64| CBOWCTBa BEWECTB M3YUYEHHBIX KNIACCOB B cBeTe yueHua ob OBP. 1
65 | MpakThdeckaa pabota N2 8 «PelueHWe 3KCnepuMeHTaNnbHbIX 3a4au». 1
66 | PellieHve pacyeTHbIX 3a4a4 Mo OpMYNe U Mo YpPaBHEHWAM peakuwid. 1
67 | HToropasa KOHTPOJILHAS padoTa 1
68 | PacTBopeHue. PacTBOpMMOCTL BelLeCTB B Boje. 1




9 RaIace

No Tema pasnena Tema ypoka KoangecTso yacos

1 Tema 1. Obuwas XapaxkTepucTvKa XMMWYECKOro 3/IEMEHTa Ha OCHOBaHWK ero nosoxexuns B MNCX3 [L.W. Menpeneesa 1
| XapaxKTepucTukKa —

2 | yumuueciarx anemeHTos | <APAKTEPHUCTHKA XMMUYECKOTO 3N1eMeHTa MO KUC/IOTHO-OCHOBHBIM CBOHCTBaM 06pa3yembiX UM 2

U XHMHYECKUX coefuHeHuiA. AMboTepHbie oKCWAbl M TMAPOKCHALI

E MeTannos Mepuoauyeckmii 3akon u MCX3 [.M. Menpeneesa 2
4 | XUMUYECKas OpraHu3aumns npyupoas! 1
5 | MpakTryeckas pabota N2 1 1
[ 6 | XuMuueckure peakumu. CKOPOCTb XUMHUYECKUX peakLuid 2
[ KaTanusaTopbl M KaTanus 1

8 TeMa 2. MeTannsl  |Bek MeaHblid, HPOH30BLIA, XKenesHbIi 2
[ 9 | MonoxeHne MeTannos B BICX [. . MeHaeneeBa 1 CTPOEHKE WX aTOMOB 1
10 | MpaxkTudeckas pabota N2 "MonyueHue 1 CBOMCTBA CoEAMHEHUI MeTannos" 1
(11 | ®du3zMYeckue CBOICTBA MeTaNNoB 1
12 | Cnnaswl 1
13 | XuMuueckue CBOIICTBA META//0B 2
14 | Mony4yeHue MeTannos 1
15 | Koppo3usa MeTanios 1
(16 | LLlenouHble MeTanmbl 1
17 | Bepunnui, MarH1i 1 LWenoyHo3eMe/bHble MeTa bl 2
(18 | AnOMUHMiA 1




19

Keneso

20 MpakTrueckas pabota N23 1
21| OB6obwWwarowWwmii Yypok rno Teme: «MeTtannbi», 2
22 | KontponsHas pabota N2 1 no Teme «MeTannbi». 1

23| Tema 3. Hemetannel |HemeTannel: aToMbl U NpocTele BelecTsa. Kucnopog, 030H, BO3ayX 1
24| Bogopon 1

25 Boaa 1
26 | Boaa B XM3HKW Yenosexa 1
27 | [anoreHbl 1
28 | CoeaMHeHWA ranoreHoB 2
29 | Mony4eHune ranoreHos. bruonoryeckoe 3HaueHne 1 NpMMEHEHWE rAIOreHOB N UX COeAVHEHMUIA 2
30 | Kucnopoa 1
31| MpakTrueckas pabota N2 1. Pellenne sKkcnepuMeHTanbHbIX 3ada4 no TeMe: «Mofgrpynna Kucnopoaa». 1
32| Cepa 1
33 | CoefiMHEHWA Cepbl 1
34| AsoT 1
35 | AMMUEK 1
36 | Conv aMmoHms 1
37 MpakTudeckas pabora N2 5 3kcnepuMeHTansHsle 3agaun no Teme "Moarpynnsl asota 1 yrnepoga” 1
38 | KuciopoaHble coeiMHEHKA asoTa 2




39

MpakTuyeckas pabota N26

40 KpeMHuii M ero coeguHeHns 2
41 O6obweHre no Teme HeMeTannol. MoAroToBKa K KOHTPONLHONW paboTe 2
42 KontponsHas pabota N2 "Hemetannsi" 1
43 |Tema 4. ObobuieHue NcX3 O.1. MeHgeneesa 1 cTpoeHue aToma 1
ey 3HaHWit No XMMWK 3a 5 = =

KYPC OCHOBHO# WKonbi, |2/"EKTPOOTPMLIATENLHOCTL. CTeneHb OKUCNIeHNS. CrpoeHHe BelljecTBa 2
45 |MoAroToBka k OF3 Knaccndmkaums xvuMUdeckux peakuni. CKOpOCTb XMMIYECKMX PEaKumii 2
46 JluccoLmalns aneKTPONMTOB B BOAHbIX pacTBopax. MoHHbIe ypaBHeHUA peakuuii 2
47 OKWCIUTEBHO-BOCCTAHOBUTE/IbHbIE PEAKLIMM 2
48 HeopraHuyeckue BellecTsa. VX HOMeHKNaTypa W Knaccugurauus 2
49 XapaKTepHble XMMWUeCcKUe CBOIICTBa HEOPraHMUecKUX BellecTs 2
50 HroroBas ROATpoTbHasA paboTa 1




