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I[lnannpyemble pe3yJibTaTbl 0OCBOCHHUS Y4eOHOI0 Kypca

I/I3yqu1/Ie XHMHHM B OCHOBHOI1 IIKOJI€ AAET BO3MOKHOCTh TOCTUYb CIICAYIOIUX PE3YJIbTATOB B HAIIPABJIICHUU
JJUYHOCTHOI'O Pa3BUTHUSA:

1) BocriuTaHue pOCCUHCKOM IrpaykAaHCKOW MAEHTUYHOCTH: NMaTPUOTH3MA, JIIOOBU U yBakeHus: Kk OTedecTBy,
YyBCTBA FOPAOCTH 3a CBOIOPOIMHY, 32 POCCHICKYIO XMMUUYECKYIO HAYyKY;

2) ¢dopMupoBaHHE LIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd ¥ OOLIECTBEHHOW TPAKTUKH, a TakKXkKe COLUAIBHOMY, KYJIbTYPHOMY, S3BIKOBOMY U
JTyXOBHOMYMHOT000pa3Hi0 COBPEMEHHOTO MUPA;

3) dopmMupoBaHUE OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHUIO U
caM000pa30BaHUI0 HAOCHOBE MOTHUBALIMU K OOYYEHHIO U MMO3HAHUIO, BEIOOPY MPOPMILHOr000pa3oBaHus Ha
OCHOBE WH(pOpPMAlMKM O CYHIECTBYIOUIMX Mpodeccusx U JUYHBIX NpOodEeCCHOHATBHBIX MPEANOYTCHUIH,
OCO3HAaHHOMY

NOCTPOCHUIO HMHIMBHIyaJbHONH 00pa30BaTENbHONW TPACKTOPUU C YUYETOM YCTOWYHMBBIX ITO3HABATEIBHBIX
HUHTEPECOB;

4) ¢dopMupoBaHre KOMMYHHMKAaTHMBHOW KOMIIETEHTHOCTH B 0Opa30BaTEIbHOM, OOIIECTBEHHO IMOJIE3HOM,
y4e0HO-HCCIIeI0BATENLCKON, TBOPUECKON U APYTUX BUAAX NEATEIHHOCTH;

5) ¢opmupoBaHuEe MOHMMAHHS LEHHOCTH 3J0POBOTO M 0€30MacHOTO oOpa3a >KM3HU; YCBOCHHE IPaBHII
WHIAWBUAYAJIBHOI'O W KOJIJICKTUBHOI'O 0€e3011acHOT0 IIOB€ACHUA B ‘-IpC?;BLI‘-I&fIHBIX CUTyalluAIX,yTI'pOKaArOINX
JKA3HU U 30POBBIO JIIOJICH;

6) ¢dopMupoBaHME IMO3HABATENbHON M MHMOPMALMOHHOW KYJBTYpbl, B TOM YHCJE pPa3BUTHE HaBBIKOB
CaMOCTOSITENIbHOW ~ paboOThIC ~ y4eOHBIMM  MOCOOMSIMM, KHHMIaMM, JIOCTYIHBIMH  HMHCTPYMEHTaMHH
TEXHUYECKUMU CPEeICTBAMH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

7) GopMupoBaHHE OCHOB IKOJIOTHYECKOTO CO3HAHWS HA OCHOBENIPU3HAHMS IIEHHOCTH >KM3HU BO BCEX €&
MIPOSIBJICHUSX 1 HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUS K OKpYyKarolencpene;

8) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKHMX 3a]ad, YMEHHUSHAXOAWUTh aJeKBaTHbIE CIOCOOBI IO
BEJICHUS M B3aUMOJICHCTBUS CIIapTHEPAMHU BO BpeMs yueO HOM M BHEY4YeOHOH AeATeNbHOCTH, CIOCOOHOCTH
OLIEHUBATh MPOOJIEMHBbIE CUTyallud W ONEPATUBHO NPHUHUMATh OTBETCTBEHHBIC PELICHHS B Pa3IMYHBIX
NPOJYKTHBHBIX BUIAX

NesATeIbHOCTH (y4eOHasi TOMCKOBO-UCCIIEA0BATENIbCKAs, KITyOHAs,IPOEKTHAsI, KPY)KKOBAs | T. I1.).

MeTtanpeAMeTHBIMH Pe3yJbTATAMH OCBOCHHS OCHOBHOW 00pa30BaTEeNbHONW MpPOTpaMMbl OCHOBHOTO
o011ero 00pa3oBaHUs SIBIISIOTCS:

1) oBnazeHue HaBBIKAMU CaMOCTOSITENIbHOTO MPHOOPETEHUS HOBBIX3HAHUM, OpraHM3aluu y4eOHOU
JESATEIIBHOCTH, IOUCKA CPEACTB €€0CYLICCTBIICHUS;

2) yMEHHE IUIAaHUPOBaTh IIYyTH JOCTHKEHHUS IEJIed Ha OCHOBECAMOCTOSITEIBHOTO AaHajau3a YCJIOBUH U
CPeACTB MX JIOCTHM)KECHUS,BBIJCIATh aIbTEPHATUBHBIC CIIOCOOBI JOCTIMIKEHHs LENW M BhIOMpaThbHanOosee
3 PEeKTUBHBIN CIIOCOO, OCYIIECTBIISATH MO3HABATENBHYIOPE(IIEKCUIO B OTHOIIECHUU JCHCTBUI 1O PEIICHUIO
y4eOHBIX Y NT03HABATENIbHbBIX 3a/1a4;

3) ymMeHHe MOHUMAaTh MPoOJIeMy, CTAaBUTh BOMPOCHI, BBIIBUTAaTbIUIIOTE3Y, JaBaTh OIMpPENEICHUS MOHATHUSM,
KJIaCCU(PUIPOBATH, CTPYKTYypUPOBAThH MaTepua, MIPOBONTH HKCIIEPUMEHTHI,
apryMEeHTHPOBATbCOOCTBEHHYIO MO3UIINIO, (POPMYIUPOBATH BHIBOJIBI U 3aKIIIOUEHUS;

4) yMeHHE COOTHOCUTBH CBOM JIEHCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH
NEeSATEIbHOCTY B IPOLIECCEAOCTMKEHMsST  pe3yjbTaTra,  ONpelNeisiTb  CHOcOObl  JEHCTBUML B



paMKaxIpEeIJIOKEHHBIX YCIOBUH M TPeOOBaHHWM, KOPPEKTUPOBATh CBOM JEHCTBHUS B COOTBETCTBHH C
V3MEHSIOLIEHCS CUTYaLlUEeH;

5) dopmupoBaHrEe U pa3BUTHE KOMIIETEHTHOCTH B OOJACTHUHCIIONB30BAHHUS MHCTPYMEHTOB M TEXHUYECKHX
CpeICTB MH(POPMAIMOHHBIX TEXHOJOIMH (KOMIBIOTEPOB W  MPOrPaMMHOIO  OOECledYeHMs) Kak
MHCTPYMEHTAJIbHOW OCHOBBI Pa3BUTUS KOMMYHHMKATHBHBIXM [O3HABATEIbHBIX YHHUBEPCAIbHBIX Y4YEOHBIX
JICUCTBHIA;

6) YMCHHUEC CO3daBaTb, IPUMCHATH U HpCO6p330BBIBaTB 3HAaKWH CUMBOJIbI, MOACIIM U CXCMbI JIs1 PCHICHUA
y‘-Ie6HBIX M IO3HaBaTCJIBHBIX 3a1a4,

7) yMmeHue w3BIEKaTh WHGOPMAIMIO W3 PA3TUYHBIX HCTOYHUKOB(BKJIIOUAs CpPEJACTBA MAacCOBOU
nH(poOpMaIMK, KOMMAKT-AUCKA Y4eOHOTO0 Ha3HAuYeHHUs, pecypchl MHTepHeTa), CBOOOJHO IOIH30BATHCS
CIOPaBOYHOM JIUTEPATypodl, B TOM 4YHCI€ M Ha DJIEKTPOHHBIX HOCUTENAX, COOJIOIATh HOPMBI
nHGOPMAIIMOHHON N30MPATEIbHOCTH, STUKH;

8) ymMeHHe Ha MpaKTHKE I0JIb30BaTbCS OCHOBHBIMHU JIOTUMECKUMH TNPUEMaMHU, METOJAaMH HaOIIOJCHHUS,
MOJIEJIMPOBaHUs, 00bSICHEHNUS, pELLIEHUS IPO0OJIEM, IPOTHO3UPOBAHUS U JIP.;

9) yMeHue OpraHuM3oBaTh CBOIO JKHW3Hb B COOTBETCTBUM C MPEICTABICHUSMU O 3I0POBOM 00pase KHU3HH,
paBax U 00S3aHHOCTIXIPAXKIAHUHA, [ICHHOCTSIX OBITHS, KyJIbTYpPbl U COIIMAILHOTO B3aUMOICHCTBUS;

10) YMCHUCEC BBITOJHATH ITO3HABATCIILHBIC U MIPAKTUICCKUC 3aJaHHA, B TOM YHCJIC IPOCKTHLIC,

11) yMeHue caMOCTOSTEPHO U apTyMEHTUPOBAHHO OLIEHUBATHCBOU JACUCTBUS U JEHCTBHSI OJJHOKJIACCHUKOB,
COJIepKATENbHO OOOCHOBBIBAas TMPABWIBHOCTh MM OLIMOOYHOCTh pe3ylbTaTa M CIOCO0aieHCTBHA,
a/IeKBAaTHO OLICHUBAThb OOBEKTHUBHYIO TPYIHOCTh KaK Mepy(paKTHYECKOro WM MPEAIoaraéMoro pacxozaa
PECYPCOB Ha PELIECHUE 3a/1a4H, a TAKKE CBOM BO3MOXKHOCTH B IOCTHYKEHUU 1IEJIN ONIPEAEIEHHON CI0KHOCTH;

12) ymenue pabortarb B rpymne — 3((EKTUBHO COTPYIHUYATHH B3aWMOJCHCTBOBAaTH Ha OCHOBE
KOOpJIMHAIIMK PA3TUYHBIX TO3WIUA TPH BBIPAOOTKE OOINEro pemeHus: B COBMECTHOW JESTEIbHOCTH;
ciymarh TapTHEpa, (GopMyIupoBaTh W apTyMEHTHPOBATh CBOEMHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO
MO3HIIMIO U KOOPAWHUPOBATHEE ¢ MO3HUIKEH MapTHEPOB, B TOM YHUCIIC B CUTYAI[MH CTOJKHOBCHUSMHTEPECOB;
MPOAYKTUBHO pa3peniath KOHPIUKTHI Ha OCHOBE YYETAUHTEPECOB M TIO3UIIMI BCEX €ro YYaCTHUKOB, TIOMCKA
¥ OIICHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3penIeHust KOH(PINKTOB.

IpenmerHbiMu pe3yabTaTamu ocBoeHuss OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETro
00pa3oBaHuUsI SIBISTFOTCSI:

1) ¢dopMupoBaHMe TEpBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX IMPEJICTaBICHUH O BEIIECTBAaX, MX
IOPEBPAlICHUAX W IPAKTUYECKOM  NPUMEHEHHWH;  OBJAJCHUWE  IOHATHHWHBIM  allapaToM H
CUMBOJINYECKUMSA3BIKOM XUMUH;

2) oco3HaHMe OOBEKTMBHOM 3HAYMMOCTH OCHOB XHMHYECKOH HayKHM Kak OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XHUMHYECKMX IIPEBPAICHU HEOPraHMYECKUX M  OPraHUYeCKMX BEIIECTB  Kak
OCHOBBIMHOTHX SIBICHHH XMBOW W HEXHBOH NPUPOABI;, YrIIyOJeHHWE MPEACTaBICHHA O MaTepHaTbHOM
€MHCTBE MUPA;

3) oBiIaJeHUWE OCHOBAMU XHMMHYECKOH TI'PaMOTHOCTH: CHOCOOHOCTBIO AHAJIM3UPOBAaTh M OOBEKTUBHO
OLICHUBAaTh JKU3HEHHbIE CHUTYyalluW, CBS3aHHbIE C XUMHEW, HaBbIKaMU O€30MacCHOro OOpalIeHHUsC
BEUIECTBAMM, HCIIOJIB3YEMBIMM B IIOBCEJHEBHOM JKM3HM; YMEHUEMAaHAJIU3UpPOBaTb M IUIAHUPOBATh
9KOJIOTHUECKU Oe30IacHOe MOBEICHHUE B LENAX cOepeKEeHUs 30POBbs M OKPYKAIOLICH cpelibl;

4) dopMupoBaHHE YMEHHUW YCTAaHABIWBATh CBSI3M MEXIY pPEAJIbHO HAOIMIOJAEMBIMH XHUMHYECKUMU
SIBJICHHSIMU U TIPOIIECCAMU, MPOUCXOSAIIMMH B MUKPOMHUPE, OOBSCHATh MIPUYUHBI MHOTOOOPA3UsBEIECTB,
3aBHUCUMOCTbh HMX CBOICTB OT COCTaBa M CTPOCHHMS, a TaKKE3aBUCHMOCTb NMPUMEHEHHs BEIIECTB OT MX
CBOMCTB;



5) npuoOpeTeHHe OIbITa HCIOJb30BAHUS PA3IUYHBIX METOJOBHU3YYEHHs BEIIECTB; HAOMIOACHUS 3a MX
HpeBpaLCHUSIMU npu NpOBEICHUH HECIIOKHBIX XMUMHUYECKUX HKCHEPUMEHTOB C
UCII0JIb30BaHNEMIIa00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;

6) yMeHHME OKa3blBaTh IEPBYIO MOMOIIb NPU OTPABJICHUAX, OXKOrax M JPYrMX TpaBMaX, CBS3aHHBIX C
BEIIECTBAMHU U JIAOOPATOPHBIMOOOPYIOBAHUEM;

7) oBnageHue npuéMamMu padoThl ¢ MH(OpPMALUEeH XMMUYECKOTO COJACp)KaHHs, MPEACTaBICHHONW B Pa3HOM
dopme (B Buze TekcTa,hopmy, rpaduKoB, TaOIMYHBIX JaHHBIX, cXeM, (poTorpaduii u 1p.);

8) cozmanue OCHOBBI JUIs (DOPMHUPOBAHMS HHTEPECA K PACIIUPCHUIO M YIIyOJICHHIO XUMUYECKUX 3HAHUN U
BBIOOpA XMMHUH KaK MPO(UILHOTO IPEAMETA MPHU MEPEX0ie Ha CTYIIEHb CpeaHETo (TI0JIHOTO)

o01iero o6pazoBaHusl, a B JabHEHINEM U B KadyecTBE cepbl CBOCHITPO(ECCHOHATILHOMN AeATEIbHOCTH;

9) dopMmupoBaHUE TPEICTABICHUNA O 3HAYECHUUM XHUMHUYECKOW HAYKH B PEIICHUH COBPEMEHHBIX
9KOJIOTHYECKUX TPOOIIEM, B TOM YUCIICB MPEAOTBPAIIEHUN TEXHOTEHHBIX M SKOJIOTHIECKHX KaTacTpod.

OcHOBHBIE NIOHATHSA XUMHHU (YPOBEHb ATOMHO-MOJIEKYJIIPHBIX MIPECTaBICHUN)
BrinmyckHuk Hayuures:
- ONMCHIBATh CBOMCTBA TBEPABIX, )KUAKUX, Fa3000pa3HbIX BEIIECTB, BBIJIEIAA UX CYLIECTBEHHbIE IPU3HAKHY;

-XapaKTCpHU30BaTh BCIICCTBA IO COCTAaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb NPUIUHHO-CIICACTBCHHBIC
CBA3U MCIKIY JaHHBIMH XapaKTCPUCTHKAMH BCUICCTBA,

- PaCKpeIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TMOHSTHH: aToOM, MOIJICKYJA, XUMHAYECKAHN OJIEMEHT, IMMPOCTOC
BEIIECTBO, CJIOKHOC BCIICCTBO, BAJICHTHOCTD, UCII0JIb3Yd 3HAKOBYIO CUCTEMY XUMHHU,

- U300paxkaTb COCTaB MPOCTEHIINX BELIECTB C MOMOIIbI0 XMMUYECKUX (HOPMYJ U CYUIHOCTh XUMHYECKUX
pPEeaKLUil C IOMOLIBI0 XUMUYECKUX YPABHEHUM;

- BBIYHCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACCBhl BCHICCTB, a4 TAKKEC MACCOBYIO JOJIFO
XHUMHUYECCKOI'O 3JICMECHTA B COCIUHCHUAX

- CPaBHUBATB 110 COCTABY OKCH/IbI, OCHOBAHUSA, KUCJIOTBI, COJIU;
- KJ'IaCCI/I(bI/IHI/IpOBaTB OKCHJBI 1 OCHOBAaHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIM — II0 COCTaBY,

- OIIMChIBAThb COCTAaB, CBOMCTBA M 3HAUYCHHE (B npupoac u HpaKTI/I‘leCKOﬁ JACATCIIbHOCTH quOBCKa) MMPOCTBIX
BCIICCTB: KHUCIIOpOJAau BOAOPOAA,

- JaBaTb CPAaBHUTCIBHYIO XAapPaKTCPHUCTHUKY XHUMHWYCCKHUX JJICMCHTOB H BaXHEHIITIX COGI[I/IHGHI/Iﬁ
€CTEeCTBEHHBIX CEMCHUCTB MICI0OYHBIX METAJIJIOB U T'aJIOT'CHOB,

- MI0JIb30BAThCA J1a0OPATOPHBIM 000PYTIOBAHUEM M XMMUYECKOH MOCYI0H;

- HPOBOAUTHL HECCIIOKHBIC XWUMHWYCCKHUEC OIIBIThI U Ha6J'IIOZIeHI/I$I 3a U3MCHEHHUSIMHU CBOICTB BCIIICCTB B
IpoIecce WX MPEeBPANICHHIA; COOTI0IATh MIPABIIa TEXHUKH 0€30MaCHOCTH MPH MPOBEICHUN HAOTIOACHUNA U
OIILITOB;

- pas3iindatb OSKCICPHUMCHTAJIBHO KHUCIOTblI U H_IéJ'IOLII/I, MOJIb3yACh HUHIAUKATOpAMH; OCO3HABATb
HGO6XOIlI/IMOCTL CO6J'IIOI[€HI/IH MCp 0€30IMacCHOCTH npu O6paH_IeHI/II/I C KHCJIOTaMH U IICJI0YaMU.

Ilepuonnueckuii 3aK0H W NepuoaAMYecKass cucTeMa XuMHYeckKuX jemeHToB JI. U. MeHnpaeseeBa.
CrpoeHue BelecTsa.

BbInmycKHUK Hay4uTCS:



- KIaccU(pUIIMPOBATh XMMHYECKUE IJIEMEHTB Ha METAJIbl, HEMETAJUIbI, DJIEMEHTBI, OKCUBI U THAPOKCHIBI
KOTOPBIX aM(pOTEpHBI, U HHEPTHBIC AITEMEHTHI (Ta3bl) ISl OCO3HAHMS BAXKHOCTH YIIOPSIOUYEHHOCTH HAYUYHBIX
3HAHUI;

- pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menaeneena;
- OMUCBIBATh U XapaKTEPHU30BaTh TAOIUYHYIO0 (POPMY MEPUOANUECKON CHCTEMbl XUMUYECKHX JIEMEHTOB;

- XapaKTCpHU30BaTb COCTAB ATOMHBIX SAJACP W PaCHpPCACIICHUC YUCIIa SJICKTPOHOB IO JJICKTPOHHBIM CJIOAM
ATOMOB XUMHYCCKUX 3JICMCHTOB MAJIbIX IICPUOJ0B HCpHOIIH‘ICCKOfI CHUCTEMBI, a TAKXKEC KaJIUusd 1 KaJIbIWA,

- pas3iniaTb BU/bI XAMHWYECKON CBS3U: HOHHYIO, KOBAJICHTHYIO, IIOJIAPHYIO, KOBAJICHTHYIO HCIIOJIAAPHYIO U
MCTAJININYCCKYIO,

- 1300pakaTh JIEKTPOHHBIE (HOPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMHUECKUMH CBA3SIMU PA3HOTO BHUJIA;

- BBISABIATH 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPOEHHS €r0 KPUCTATMYECKOW pPEmETKH (HMOHHOM,
ATOMHOM, MOJICKYJISPHOHN, METANTHYCCKON );

- XapakTepu30BaTb XMMHYECKHE 3JIEMEHTBl M HUX COEIUHEHMsS Ha OCHOBE IIOJIOKEHHS DJIEMEHTOB B
HEPHOANYECKON CHCTEME U OCOOEHHOCTEH CTPOEHHSI UX aTOMOB;

- ONHUCBIBATH OCHOBHBLIC IIPCANOCBUIKM OTKPBITHA I[ . MeHI[eJ'IeeBBIM NEPUOANYCCKOr0 3aKOHa H
HepHOﬂquCKOﬁ CHCTEMBI XUMHWYCCKHX 3JICMCHTOB U MHOFOO6p&3Hy10 Hay4YHYIO JCATCIIBHOCTD y‘IéHOFO;

- XapaKTepU30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAUEHHUE MEPUOAMUYECKOr0 3aKOHA M MEPUOIUYECKON
CUCTEMBI XUMHUUYeCcKUX 35ieMeHTOB /. 1. MeHeneena;

- 0CO3HaBaTh Hay4YHbIE OTKPBITHS KaK pe3yJbTaT JUIMUTEIbHBIX HAOJIIOJEHHI, OMBITOB, HAYYHOM MOJIEMHKH,
NPEOAOICHUS TPYTHOCTEH U COMHEHUH.

MHoroo0pa3ne XUMHYECKHX PeaKIuid

BrinmyckHuK HayuuTes:

- OOBSICHATH CyTh XUMHUYECKHUX MPOIECCOB;

- Ha3bIBATh HpI/ISHaKI/I nu yCJ'IOBI/Iﬂ HpOTCKaHI/Iﬂ XUMHUYCCKUX peaKHHﬁ;

- YCTAaHABJIMBATL IPUHAIJICIKHOCTDb XHUMHYECKOH pCaKun K OHpe,I[eJ'IéHHOMy TUIITY 11O OJHOMY H3
KJ'IaCCI/IQ)I/IKaLII/IOHHLIX MMPU3HAKOB!

1) mo ymMcily U COCTaBy MCXOJHBIX BEUIECTB U NPOAYKTOB PEAKIMM (PEaKLMHU COEIMHEHUS, pa3IoKeHus,
3aMeIeHUs 1 0OMeHa);

2) IO BBIACJICHHNIO MJIHU ITOTJIOIICHHNIO TCIIJIOTHI (peaKI_II/II/I OK30TCPMHUYCCKHUCHU BHHOTCpMI/I‘IeCKI/IC);

3) 0 HW3MCHCHMIO CTEIICHEH OKHCICHHUS XHMHYECKHUX DIJIEMECHTOB (OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITeJIBHBIC
peakuun);

4) mo obpaTuMOCTH TIporecca (peakuu o0paTuMbIe U HEOOpaTUMBIE);
- Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEAKIINN;
- Ha3bIBaTh (DAKTOPHI, BIHSIOIINE Ha CMEIICHUE XUMUIECKOTO PAaBHOBECHS,

- COCTaBIIATb YPABHEHUS OJJIEKTPOJIUTUYECKOM MNMCCOLMALMKA KHUCIOT, ILEJIOYEH, COJICH; IIOIHBIE U
COKpaIlléHHbIE HOHHBIC YypaBHEHMS peakiuidi oOMeHa; YpPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii;

- TMPOTHO3UPOBATH MPOAYKTHl XUMHUECKHUX peakiuil 1o (opMysiaM/Ha3BaHUSIM MCXOJHBIX BEILECTB;
OIIpeIeNIATh UCXOJHBIE BEIECTBA M0 (popMysiaM/Ha3BaHUAM MPOAYKTOB PEAKILINY;



- COCTABJIAATb YPAaBHCHUA pCaKHHI;'I, COOTBCTCTBYIOIIUX ITOCICAOBATCIBHOCTH («I_ICHOIIKG») HpeBpameHHﬁ
HCOPTraHNYCCKUX BCIICCTB PA3JINYHBIX KIIACCOB;

- BBIABJIATH B IPOLCCCC ISKCICPUMCHTA IIPU3HAKH, CBUACTCILCTBYIONIMC O IIPOTCKAHUH XUMHYECKOM
peakuum;

- TOTOBUTH PACTBOPHI C OMPEIEIEHHOIN MacCOBOIl 10Jiel paCTBOPEHHOTO BEIIECTBA;

- ONpEAeNATh XapakTep Cpelbl BOAHBIX PACTBOPOB KHCIOT U LIEJIOYEH II0 HM3MEHEHHIO OKpacKu
WHIUKAaTOPOB;

- IHIPOBOJUTH KAYCCTBCHHBLIC PCAKIUH, IIOATBCPKAAOIHME HAJIWYUC B BOAHBIX pacTBOpax BCEIICCTB
OTACIBHBIX KATHOHOB 1 aHHMOHOB.

MHoroo6pa3ue BemecTs
BeimmyckHuK HayduTCs:

- ONpeneisITh MPUHAMICIKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY M3 HM3yUYEHHBIX KJIACCOB/TPYIII:
METaJlJIbl 1 HEMETaJIJIbl, OKCUIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

- COCTaBIIATH (POPMYIIBI BEIIECTB 10 MX Ha3BAHUSM;
- ONPENEIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS 3JIEMEHTOB B BELIECTBAX;

- COCTaBJIATh q)OpMy.]'H)I HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ II0 BAJICHTHOCTAM M CTCIICHAM OKUCJICHHUA
OJICMCHTOB, a TaKXKC 3apsAaaaM HOHOB,YKa3aHHbLIM B Ta6n1/1ue pPacTBOPUMOCTHU KHCJIIOT, OCHOBAaHHM U coneﬁ;

- OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHs (PH3MUYECKUX W XHUMHUYECKHUX CBONCTB MPOCTHIX BEIICCTB
(METa/JIOB ¥ HEMETAJJIOB) M MX BBICHIMX OKCHJIOB, OOpa30BaHHBIX 3JIEMEHTAMH BTOPOTO MU TPETHEro
HIEPHO/IOB;

- Ha3pIBaTh OOMIME XWMHUYECKHE CBOWCTBA, XapakKTEpHBIC ISl TPYMII OKCHIOB: KHCIOTHBIX, OCHOBHBIX,
aM(OTEpHBIX;

- Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIE IS KaXKIOTO M3 KJIACCOB HEOPTaHMUYECKUX
BeIIeCTB (KUCJIOT, OCHOBaHUH, COJei);

- HPHUBOJUTH IIPUMCPHBL peaKIII/If/'I, MOATBCPKAAIOIMIUX XUMHNYCCKHEC CBOMCTBA HCOPraHN4YCCKUX BCIICCTB:
OKCHJIOB, KHCJIOT, OCHOBAaHUM M COJICH;

- OIpCAcyiATb BCHICCTBO-OKHUCIUTCIIb U BCHICCTBO-BOCCTAHOBUTCIIb B OKHUCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX
pCaKkIuAX;

- COCTaBJIATh IEKTPOHHBIN OanaHC (ISl U3YYEHHBIX peaklrii) M0 IpeIOKEHHBIM CXEMaM PeaKIuii;

- HpOBOAUTH J'Ia60paTOpHBIe OIIBITBI, TOATBCPIKAAOIMIUC XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJacCOB
HCOPraHNYCCKUX BCIICCTB,

- IPOBOJAUTH Ja0OpPAaTOPHBIE OMNBITHI IO IMOJYYEHHIO U COOMPAHMIO Ia3000pa3HBIX BEILECTB: BOAOPOAA,
KHCJIOPO/1a, YIIICKUCIIOrO ra3a, aMMHaKa; COCTABIISITh YPAaBHEHUS COOTBETCTBYIOIUX PEAKLIUH.

Conepxxanue yueOHOT0 npeaMeTa.

8 Kki1acc(68 u/rox)

Pa3nes 1. OcHOBHBIC MOHATHS XUMHH (YPOBEHb aTOMHO-MOJIEKY/ISPHBIX IIPEACTABICHHI)

[Ipenmet xumun. XuMHus Kak 4acTh €CTECTBO3HAaHUS. BemecTa u ux cBoiicTBa. YncThle BENIECTBA
U cMecd. MeToabl NO3HAHUS B XUMMU: HalOmoJeHue, skcnepumeHT. Ilpuembl Ge3zomacHO paboThl €
obopynoBanueM u BemecTBamu. CTpOCHUE IJIAMEHHU.



Yucteie BemectBa M cMecd. CrnocoObl OYHCTKH BEIIECTB: OTCTaWBaHHE, (PUIBTPOBAHUE,
BbIIIAPMBAaHUE, KPUCTAIU3ALMUA, JUCTWUIALMSA. DPU3NYECKHE W XUMHUYECKHE SIBJICHUS. XHUMHUYECKHE
peakuuu. [Ipu3HaKu XMMUYECKUX PEAKIUN U YCIOBUSA BO3HUKHOBEHUS M TEUEHUSI XUMUYECKUX PEAKIIUN.

ATOMBI, MOJIEKYJBl M MOHBL. BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHHUS.
Kpucrannuueckue u amopdubie BemiecTBa. Kpucramnuueckue penieTkd: HWOHHAs, aTroMHas W
MonekyJisipHas. [Ipoctele u crnoxxHble BemecTBa. XUMHUYECKUMH BJeMEHT. MeTaulbl U HEMETaJUIbI.
AtoMHag eauHuna maccel. OTHOCHTENbHas aTOMHas Macca. A3pIKk XUMUHU. 3HAKH XUMHUYECKUX
AJIIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BelIlecTBa. XuMuueckue (opmynbl. OTHOcCHUTENbHAS
MOJIEKYyJIsipHass Macca. KauecTBeHHBbI M KOJMYECTBEHHBIM COCTaB BelleCTBA. BBIYMCIEHHS TIO
XUMHUYecKUM (hopmynaMm. MaccoBas 1011 XMMUUYECKOTO 3JIEMEHTA B CJIO’KHOM BEILIECTBE.

BanentHocTh XuMMHYecKuX 37eMeHTOB. OmpeseleHrne BaJIGHTHOCTH 3JEMEHTOB Mo ¢opMyliaM
OuHapHBIX coenuHeHnd. COoCcTaBICHNE XUMHUECKUX (hOpMYJT OMHAPHBIX COCTUHEHUH TI0 BAJIEHTHOCTH.

ATOMHO — MOJIEKYJISIpDHOE y4Y€HHE. 3aKOH COXpPaHEHHUs Macchl BemecTB. JKHU3Hb M N1€ATEIBbHOCTh
M.B. JlomoHOCOBa. XUMHUYECKHE YpaBHEHUs. TUIIBI XUMUUECKUX PEAKIIUM.

Kucnopon. Haxoxaenue B mpupose. [lonydenue kucnoposaa B 1a00paTOPUH U MPOMBIIIIIEHHOCTH.
duznueckne M XUMHUYECKHE CBOMCTBa kuciopoma. lopenme. Oxcuawl. [IpumMeHneHue kuciopona.
Kpyrosopor kucnopoga B mpupone. O30H, amioTponus Kuciaopoaa. Boszmyx u ero cocras. 3amura
aTMOC(epHOTO BO3/1yXa OT 3arps3HEHHIA.

Bonopon. Haxoxaenue B mpupoge. [lomyuenne Bogopoja B 1a00paTOPUU U MPOMBIILIEHHOCTH.
dusnyeckre 1 XUMHUECKUE CBOICTBa Bojopoaa. Bomopon — BocctaHoBUTENb. Mephbl 0€30MacHOCTH MPH
pabote ¢ Bogopoom. [Ipumenenue Bogoposa.

Bopma. Metonb! onpenenenys coctaBa BoJbl — aHaiuu3 U cuHTe3. Gusndeckue cBoMcTBa BOAbl. Bona
B MPUPOJE U CHOCOOBI €e OYUCTKU. Adpanus BOAbl. XUMUYECKUE CBOWCTBA BOJBL. lIprMeHeHHE BOIBI.
Bopga — pacteopureins. PactBopuMOCTh BeeCTB B BoJe. MaccoBast 40711 paCTBOPEHHOI'O BEILIECTBA.

KonunuectBeHnHble oTHOEHUs B xuMuu. KonmnyectBo BemectBa. Monbs. MossipHas macca. 3akOH
ABorajipo. Monsipabliii 00beM ra3oB. OTHOCUTENBHAS TIOTHOCTH Ta30B. OOBbEMHBIC OTHOIICHUS Ta30B MPU
XUMUYECKUX PEAKIUSAX.

Baxxueiimme Kiiacchl HEOpraHUUecKux coeanHeHnid. OKCUpl: coctas, kiaaccupukaius. OCHOBHbIE
U KUCIOTHbIE OKcHIbl. HoMeHkiatypa okcuaoB. Pu3nueckue U XMMHYECKHE CBOWCTBA, MOJYYEHHE U
IIPUMEHEHNE OKCHU/IOB.

I'unpokcunsl. Knaccuduxamnus runpokcunoB. OcHoBanus. Cocrtas. Illenoun u HepacTBOpUMBIE
ocHoBaHMs. HomeHkiarypa. @u3nueckne U XMMAYECKUE CBOKMCTBA OCHOBAaHUW. Peakuust HenTpain3anuu.
[Tomydyenue u npuMeHeHHe OCHOBaHU. AMGMOTEpHBIE OKCUABI U TUIPOKCUIBL.

Kucnotel. CocraB. Knaccudukamus. Homenknatypa. ®dusnueckne M XUMHUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN Psii METAIIJIOB.

Comu. Cocras. Knaccudpukanus. Homenkinarypa. ®usndeckne CBOHCTBa cojeil. PacTBopuMoCTh
CoOJICH B BoJIe. XMMHUYECKHE CBOMCTBa cojiel. CriocoObI mosrydeHwus cojie. [IpumeHenue comnei.

I'enernyeckas cBsA3b MEXKIY OCHOBHBIMH KJIaCCaMU HEOPTAaHUYECKUX COETMHEHUH.

JemoncTpanun. O3HaKoMJIeHHE ¢ 00pa3[aMy MPOCThIX M CIOXKHBIX BemiecTB. CrocoObl OUUCTKU
BEIIECTB: KPHUCTAUIM3ALMs, JUCTHLUIALMS, xpomarorpadus. OTBITB, MOATBEPKAAIONINE 3aKOH
COXpaHEHUsI MacChl BELIECTB.

[lonydyenue u cobrpaHue KUCI0pPOJIa METO/IOM BBITECHEHHUS BO3/yXa M Bojbl. OnpesesieHue cocraBa
Bo3ayxa. Kowiekyusa nepmu, kamenHozo yaisi u npoOyKmos ux nepepadomxiu.

[Tonyuenue Bomopoxa B ammapare Kwuma, mpoBepka BOJOPOJa Ha YUCTOTY, FOPEHHE BOJOPOJA,
coOupaHue BOAOPOJa METOAOM BBITECHEHHUS BO3yXa W BOBIL.

Amnanu3s Bojibl. CHHTE3 BO/JIBI.

3HaKOMCTBO ¢ OOpa3lamMu OKCHIOB, KUCIOT, OCHOBaHMU M conedl. HelTpanuzauus ménouu
KHCJIOTOM B MPUCYTCTBUU MHAMKATOPA.

JlaGopaTopHble onbIThl. PaccMoTpeHue BemecTB € pPa3IWYHbIMU (U3NYECKUMH CBONCTBAMHU.
Paznenenne cmecu ¢ momomipto Maraurta. [Ipumepbl QU3MUECKMX M XUMHUYECKUX sBJIeHUH. Peakuuu,
WLTIOCTPUPYIOIINE OCHOBHBIE MPU3HAKH XapaKTePHBIX peakiuu. Pa3nojkeHne oCHOBHOTo KapOoHaTa Meau
(IT). Peaxuust 3amerieHus: MEH KEJIE30M.

O3zHakoMmieHHe ¢ o0pa3amMu OKCHJIOB.

B3aumogeiictBue Bogopoaa ¢ okcunom meau (11).

OnbITHL, TOATBEPKAAOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBaHMIA.



IIpakTnyeckune padoTbl

. [IpaBuna TexHWKH OE€30MACHOCTH MPH paboTe B XUMHUECKOM kaOuHere. O3HaKOMIJICHHE C
1a00paTOPHBIM 000PYIOBAHUEM.

. OuncTka 3arps3HEHHON MOBapEHHOM COJIH.

. [Tony4yeHue 1 CBOICTBA KUCIOPOIa

o [Tomy4yenue Bo1OpOIa U U3YUYEHUE €TO CBOWCTB.

. [lpuroToBneHne pacTBOPOB cCOJIEH C ONpEACIEHHONH MacCcOBOW JIOJIEH pPacTBOPEHHOTO
BEIIIECTBA.

. Pemienne skcriepuMeHTaNbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIIACCHI HEOPTaHUYECKHX
COCTMHEHUIN.

Pacuernnie 3apaun:

Brrurcnienne OTHOCHTETHHOW MOJICKYJISIPHOM Macchl BemiecTBa 1o ¢opmyle. Beruucienue
MaccOBOM [IOJIU D3JEMEHTa B XUMHYECKOM COCAMHEHHUU. Y CTAaHOBJIGHHWE TMpocTelineil (HopMybl
BELIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxxnenne MaccoBOd [01M pPacTBOPEHHOIO BEIIECTBA B pacTBOpe. BerunciieHHe Macchbl
PacTBOPEHHOTO BEIIECTBA M BOJBI JUIsSl IPUTOTOBIIEHUS pacTBOpPA ONpeAeTIEHHON KOHIIEHTPALUH.

OOBbEMHBIE OTHOILIEHHS Ta30B MTPU XUMUYECKHUX PEAKITHIX.

Bbruncnenuss mo XMMHYECKHM YpaBHEHHSM Macchl, 00bEMa M KOJIMYECTBA BEILECTBA OJHOIO W3
IPOAYKTOB PEAKIMH 10 Macce HMCXOJHOTO BEIIECTBa, 00bEMY WM KOJIWYECTBY BEUIECTBA, COJIEPKAIIETO
ONPEACIEHHYIO JIOJIIO TPUMECEH.

Pazgen 2. [lepuoguveckuii 3aK0H ¥ NMepUOAUYECKAsT CHCTeMa XUMHYeckux djiemeHnToB /I.U.
MenpeneeBa. CTpoeHue aToma.

[lepBpie MOMBITKM KiIAacCUPUKALUKM XUMUYECKHUX 3JieMeHTOB. [loHsTHe O Trpymmax CXOTHBIX
areMeHTOB. EcTecTBeHHblE ceMeNCTBa IIENOYHBIX METAJNIOB M TajoreHoB. biaropogHsie rasbl.
Ilepuonnuecknii 3akoH J[.M.MenneneeBa. llepuoanyeckas cucreMa Kak €CTECTBEHHO — HAay4dyHOE
KJaccu(UKausl XUMHUYECKHMX JJeMeHTOB. Tabmumunas <¢opma TpencTaBleHHs —KJIaCCH(PHUKAINN
XUMHUYECKUX 3eMeHTOB. CTpykTypa Tabnuisl «llepuonnyeckas cucrema XUMHYeCKUX siaemeHToB J[.M.
MenneneeBa» (kopotkast ¢opma): A- u b- rpynmbi, mepuoabl. DPU3HUYECKHI CMBICHI TOPSIKOBOTO
AIIeMEHTa, HOMepa MepHoa, HoMepa IPYMIIbI (s 3JIEMEHTOB A-TPYIIII).

CrpoeHue atoma: sApo U 3JIEKTpoHHasi 00osiouka. CocTaB aTOMHBIX siI€p: MPOTOHBI U HEUTPOHBI.
N3oronel. 3apsa aTOMHOrO siapa, MacCOBOE YMCIO, OTHOCUTENbHas aroMHas wmacca. CoBpeMeHHas
(GopMyJIMpPOBKA MOHATUS «XUMUUECKHUM 3JIEMEHT.

DnexTpoHHas 00O0JI0UKAa aToMa: MOHSATHE 00 PHEPreTUYECKOM YpOBHE (JIEKTPOHHOM CJIOE), €ro
€MKOCTH. 3aloJIHEHUE AJIEKTPOHHBIX CJIOEB Y aTOMOB JJIEMEHTOB IEPBOIO — TPETHETO MEPHOOB.
CoBpemeHHas (popMyIHpOBKa MEPUOANMUECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunele noctwxkenus .M. MenpaeneeBa: ucmpabiieHuE
OTHOCHUTEJIBHBIX aTOMHBIX Macc, MPEeACKa3aHUue CYIIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB, NEPECTAHOBKU
XUMHUYECKHUX JJIEMEHTOB B Iiepuoandeckon cucreme. JKusHp u nesrensHocts .M. Menneneesa.

JdemoHcTpanum:

@u3NYEeCKUEe CBOWMCTBA IIETOYHBIX METAUIOB. B3anMmoneicTBUe OKCHUIOB HAaTpHsi, MAarHus,
docdopa, cepbl ¢ BOAOH, HCCIeTOBAaHUE CBOWCTB MOJYYEHHBIX MPOIYKTOB. B3ammoneiicTBue HaTpus u
Kamusi ¢ BoJOW. Du3MYecKre CBOWCTBA TaJOreHOB. B3amMoeiicTBHE aTOMUHUS C XJIOPOM, OPOMOM H
HOI0M.

Paznean 3. Ctpoenue BemecTBa.

SHGKTPOOTpI/IIIaTeJIBHOCTI) XUMHUYCCKUX DJICMCHTOB. OCHOBHBIG BUIbI XI/IMI/I‘~I€CKOﬁ CBsI3U.
KOBaJICHTHAs HEMOJsApHas, KOBAJICHTHAs TOJsIpHAsi, HMOHHAas. BaJeHTHOCTh JJIEMEHTOB B CBETE
ANeKTpOHHOM Teopuu. Ctenenb okucienus. [IpaBuia onpeneneHus crerneHeld OKUCICHUs SJIEMEHTOB.

JdemoHcTpanum:

COHOCTaBHCHI/Ie (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOfICTB COGI[I/IHGHI/Iﬁ C KOBAJICHTHBIMU HW HWOHHBIMHU
CBSI3SIMH.

9 kJjacc (68 u/ron)

Pa3znen 1. MHoroo0pa3ne XuMH4eCKHX peaKknuid.



Krnaccudukanus XUMAYECKUX PEaKIMii: peakui COeAUHEHUS, pa3IoKeHHs, 3aMeleHus], 0OMEeHa.
OKHUCIUTENHEHO-BOCCTAHOBUTENIbHBIE peakinu. OKUCIUTENb, BOCCTAHOBUTEIb, IMPOIECCHl OKHUCICHUS U
BOcCTaHOBJIEHUS. COCTaBJIEHHE YPABHEHUH OKHCIHUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIUN C MOMOILIBIO
METO/Ia 3JIEKTPOHHOT0 OaaHca.

TernnoBeie >PPEeKThl XUMUYECKUX PEAKIMA. DK30TEPMHUYECKHE M IHIOTEPMUUYECKHE PEAKIIHH.
Tepmoxumuueckue ypaBHeHus. PacueTsl Mo TepMOXUMHUYECKUM YpaBHEHUSIM.

CKopocTh XUMUYECKUX peakiuil. DakTopbl, BIUSAIOIIME HA CKOPOCTh XUMUYECKTX PEAKIIUN.
IlepBoHa4aIbHOE MIPEACTABIICHUE O KATAIIU3E.

Oo6patumsie peakiun. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

XUMHYECKHE pEeaKIMU B BOAHBIX pACTBOpaxX. IJCKTPOJIUTHI W HEDJIEKTPOIUTHL. VIOHBHIL
Karvonbl u anuwoHbl. ['mapaTHass Teopus pacTBOPOB. OIEKTPOIUTHYECKAs  JUCCOLMAIMS KHUCIOT,
ocHoBaHU# U cojiedt. Cnabble U CUJIbHBIC eKTpoUThl. Crenenb nuccoruanuu. CTeneHb TUCCOIUAIUU.
Peakuuu noHHOro oOMeHa. YCIOBHS TEUYEHHS pEaKIMil HOHHOTO OOMEeHa /A0 KOHIA. XHUMHUYECKHe
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKMX COCJAMHEHUH B CBETE€ TMPEJACTABICHHN 00
ANEKTPOIUTUYECKON AUCCOLMALMH U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. [IoHsTHE 0 rugponuse
COJICH.

JdemoHcTpanum:

[IpuMepsl 9K30- U SHAOTEPMHUUYECKUX PEAKIIMM.

B3anMopeiicTBue IIMHKA C COJSHOM M YKCYCHOHM KHCIIOTOM. B3aumonelicTBre IpaHyIMpPOBAHHOIO
MUHKA U IIMHKOBOU NBUIN C COJISIHON KUCIOTOH.

BzaumopeiictBue oxcupa menu (II) ¢ cepHoil KuCIOTOW pa3HON KOHIEHTPALMU TMPH Pa3HBIX
TeMIlepaTypax.

['opeHue yris B KOHLIGHTPUPOBAHHOM a30THOU KUCIIOTE.

['openue cepsl B paciiaBlIeHHON CEUTPE.

HcnbiTaHue pacTBOPOB BEIIECTB HA 3JEKTPUUECKYIO TPOBOIUMOCTb.

JIB>KeHHE NOHOB B AJIEKTPUUECKOM TOJIE.

IMpakTnyeckune padoThi:

W3yueHne BIUsHUS yCIOBUHI IPOBEICHUS XUMUYECKON PEAKIIUK HA €€ CKOPOCTb.

Pemenne skcnepuMeHTanbHbIX 3a1ad no Teme «CBONCTBAa KHUCIOT, COJIEM M OCHOBAHMM Kak
AJIEKTPOITUTOBY

JlaGopaTopHble ONbITHI:

Peakiiun oOMeHa MEXTy pacTBOpaMU AJIEKTPOIUTOB

Pacyernble 3a1aun: BerunciieHHs 10 TEPMOXMMHUYECKUM YPABHEHHSIM PEAKIUH.

Pazngen 2. Muoroo0pa3ue BelecTs.

Hemerannsl. [Nanorensl. [losoxeHne B MEpHOIAYECKON CUCTEME XUMHUUYECKUX 3JIEMEHTOB,
cTpoeHne ux aroMoB. HaxoxneHue B mnpupoae. dusnmueckue U XMMHUYECKHE CBOICTBA TaJIOT€HOB.
Ilomyyenue n npuMeHeHne rajgoreHoB. Xuop. Ousndyeckue U XMMUYECKUE CBOMCTBA XJopa. [IpuMenenue
xJyiopa. Xnoposojopoa. @usnyeckue cpoiicta. [lonmyuenune. ConsiHHas kuciora u €€ conu. KauectBeHHas
peaxius Ha XJIO0pHUI-uoHbl. Pacrio3HaBaHne XJI0pua0B, OpOMHUI0B, HOJUIOB.

Kucnopon u cepa. [lonoxenne kucinopoga u cepsl B [ICXD, crpoenne ux aromos. Cepa.
Amnotponus cepel. Pu3ndeckue U Xxumuueckue cpoictBa. Haxoxnenue B npupoge. [Ipumenenne cepsl.
CepoBogopon. CepoBoopoaHas KucioTa u ee conu. KaduectBenHast peakius Ha cyiabGua-uoHbsl. OKcHI
cepol (IV). Ousnueckue u xumuueckue cBoicTBa. [Ipumenenue. CepHucras KUCIOTa U €€ COJIM.
KauectBennas peakius Ha cynbdur-uonsl. Okeun cepsl (VI). CepHast kucinora. XUMHUYECKHUE CBOMCTBA
pa30aBIeHHON M KOHIICHTPUPOBAHHON CepHOM KuciIoThl. KadecTBeHHass peakiivs Ha CyJb(aT-HOHBI.
XUMHYECKUE pEaKlMM, JIeKAUME B OCHOBE TIOJYYEHHUS CEPHOM KHUCIOTHl B MPOMBIIUICHHOCTH.
IIpumeHeHne cepHOU KUCIIOTHI.

A3zot u docdop. [Tonoxenne azora u pochopa B IICXD, ctpoenne ux aromoB. A30T, pusndeckue
U XUMHUYECKHE CBOICTBa, NOJydyeHHWE W mnpuMeHeHHe. KpyroBopor azora B mnpupoge. AMMUAK:
dbuznyeckue U XMMHYECKHe CBOMCTBA, MoNyueHue u npuMenenue. Coiau aMMOHUs. A30THas KUCJIOTa U ee
cBorcTBa. OKUCITUTENBHBIE CBOMCTBA a30THOM KHUCIOTHI. [loydyeHne a30THOM KHUCIOTHI B JIaOOpaTOpHH.
XUMHYECKUE PpEAKIUH, JIeKAUME B OCHOBE IMOJYYEHUS a30THOM KHUCJIOTHI B MPOMBIILIEHHOCTH.
[TpumeHneHne a30THON KUCHAO0ThI. COIM a30THOM KUCIOTHI M UX IPUMEHEHUE. A30THbIE yA00pEHNSs.



dochop. Amtorporust pocdopa. Puzndeckue U XUMUIeckue cBorictBa gocdopa. Oxcua docdopa
(V). Oprodochopnas kuciota u ee conu. DocopHbie ynodopeHus.

VYraepon u kpemuuil. [lonoxxenue yraepoaa u kpemuus B [ICX3, ctpoeHre ux aToMoB. YTIEpo.
Annorponust yraepoja. dusznueckre W XMMHYECKHE CBOWCTBA yriiepoaa. AncopOuus. YTapHbIM Tas,
CBOICTBa M (U3MOIIOTUYECKOE JEHCTBUE HA OPraHU3M. YTJIEKUCHbIN Tra3. YTrolbHas KHCIOTa U €€ COJIH.
KauecTBeHHble peakuuum Ha KapOoHaT-woHBL. KpyroBopor yriepona B mnpupone. OpraHuueckue
COEIMHEHMS YIiepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Metambl.  [lonoxxkenue w™eraimoB B I[ICXD  JI.M.MeHnneneeBa, CTpPO€HHME HUX aTOMOB.
Meramnnyeckass cBA3b. DHU3MYECKUE CBOMCTBA METAUIOB. P aKTMBHOCTH MeETaIOB. XHUMUYECKHUE
cBoiicTBa MeTamioB. O6mue crnocoOsl nonydeHus meramioB. CraBel MeTauioB. lllenoyHble MeTaIbl.
[TonoxeHne meNoYHBIX METALUIOB B IEPUOJWYECKON CHUCTEME, CTpOEHHME MX aroMoB. HaxoxaeHue B
npupojie. Maruuii 1 Kalbliui, UX BaxkHelme coequHeHus. JKecTKOCTh BOJbI U CIIOCOOBI €€ YCTpaHEHUS!.

Amomunuil. IlojoxeHue amOMHUHUS B TEPUOJUYECKONM CHUCTEME, CTPOEHUE €ro aToMa.
Haxoxnenue B npupoae. Ouszndyeckue U XUMHUYECKUE CBOMCTBA amtOMUHUSA. AMGPOTEPHOCTh OKCHAA U
TUAPOKCUJIA aTFOMUHUS.

Kenezo. Ilonoxxenue xenesa B MEpUOANYECKON cHUCTEME, CTpoeHUEe ero aromMa. HaxoxneHue B
npuponae. OuU3nyeckue M XMMHUYECKHE CBOKCTBA jKeile3a. BakHEHIIMe COeIMHEHHUs JKeJe3a: OKCHUIBI,
ruapokcuibl U comu xxkenesa (1) u sxenesa (I11). KauecTBeHHBIE peakiiuyi Ha HOHBI.

JdemoHcTpaumu:

®uznyeckre CBOMCTBA TAJIOT€HOB.

[Tonyuenue xJ10pOBOOPOAA U PACTBOPEHUE €TO B BOJIE.

AmnotponHsie Moaupukanuu cepbl. OOpasipl IPUPOAHBIX CYJIb(YHUIOB U CYIb(aTOB.

[lonyueHnne ammuaka u ero pactBopeHue B Boje. O3HakomiieHHME C oOpa3lamMu MPUPOIHBIX
HUTpaToB, pocdaToB

Mogenu KpUCTANTMYECKUX PEHIETOK ajMasza M Trpadura. 3HAKOMCTBO ¢ 00pas3laMy MPUPOTHBIX
KapOOHATOB U CHUJIMKATOB

3HaKOMCTBO ¢ 00Opa3liaMu Ba)KHEHWIIMX COEAMHEHUN HATpHsl, Kajus, NPUPOJHBIX COEIMHEHUI

KaJIbLIMS, pyJaMu JKeje3a, COCIMHECHMUSIMH aTlOMHHM. B3anMoaeicTBUE IIEI0YHBIX, IETOYHO3EMENIbHBIX
METAJIJIOB U aTIOMUHUS ¢ BOJOW. CxKuranue xene3a B KUCIOPOJIE U XJIOpE.

IMpakTnyeckune padoThi:

[TonyueHue COIHON KUCIIOTBI U U3yYEHUE €€ CBOWCTB.

Pemrenne skcnepuMeHTaNbHBIX 3a1a4 110 Teme «Kucaopoa u cepay

[Tomyyenne aMmmuaka U U3y4€HHE €rO CBOMCTB.

[Tomyuenue oxcuna yriaepona (IV) u uzyuenue ero cBoiicts. Pacno3HaBaHue kapOOHATOB.

Pemenune skcnepuMeHTAIBHBIX 3a4a4 MO TeMe «MeTauibl U X COSTUHEHUS.

JlaGopaTopHble ONBITHI:

BriTecHEHHE ramoreHaMu IpyT Ipyra U3 pacTBOPOB UX COCAUHEHHIA.

KauecTtBennsie peakiuu cynbdu-, cynbQur- u cyiabdaT- HOHOB B pacTBOPE.

O3zHakoMieHHE ¢ oOpa3lamMu cepbl U €€ MPUPOJHBIMU COETUHEHUSIMHU.

B3anMogeiicTBre coneil aMMOHHMSI CO LIEI0YaMHu.

KauectBenHnsbie peakiuu Ha KapOOHAT- M CHIJIUKAT- HOHBI.

KauecTBeHHas peakuys Ha yIrJIEKUCIbIN ra3.

Wzydenune oOpas3iioB MeTamioB. B3anMoneiicTBe MeTaioB ¢ pacTBopaMu cojei. O3HaKOMIIeHHE
CO CBOMCTBaMHM U MpEBpALCHUSIMHU KapOOHATOB U TUApokapOoHaToB. [lomyueHune ruipokcuia amOMUHUS
¥ B3aMMOJICHCTBHUE €T0 ¢ KMCIOTAMHU U IenodaMu. KauecTBeHHble peakiyuu Ha noHbl Fe*” u Fe’

Pacuernnle 3apaun:

Brluucienus mo XUMHUUYECKUM YpaBHEHHUSM MacChl, 00b€Ma MM KOJUYECTBA BEIIECTBA OJHOTO W3
NPOAYKTOB PEAKIMH 10 Macce HMCXOJHOTO BEIIECTBa, 00bEMY WM KOJIWYECTBY BELIECTBA, COJIEPKAIIETO
ONPEACIEHHYIO JIOJIIO TPUMECEH.

Pa3nea 3. KpaTkuii 0030p BaskHeillIMX OPraHN4YeCKNX BellecTB.
IIpenmer opranmueckoil xumuu. Heopranumdeckue M OpraHu4ecKue COCIMHEHMs. YTIepon —
OCHOBAa M3HU Ha 3emiie. OCOOEHHOCTH CTPOEHMSI aTOMa yIjIepojia B OPraHNYeCKUX COEIMHEHUSX.



VYrnesonopoasl. IlpenensHbie  yrneBomoponabl. MertaH, 23TaH, NOponaH — MOpPOCTEUIINE
NPECTaBUTENN PEACTBHBIX YIIeBoA0po0B. CTpyKTypHBIE (hOPMYJIIBI YTIIEBOAOPOAOB. [ 'oMoIOrnueckuit
PN TpeneNbHbIX YIJIeBOAOPOJOB. ['omonorn. ®Pusznueckue M XUMUYECKHE CBOMCTBA IPEAEIIbHBIX
yIaeBo10poAoB. Peakiuu ropenus u 3amenieHus. Haxoxaenue B npupojie NpeaebHbIX YIJIEBOJOPOIOB.
[IpumeHeHne MeTaHa.

HenpenenbHble yrieBogopobl. OTWICHOBBIM psAA  HENpPEIENbHBIX YIJIEBOJOPOAOB. OTHIIEH.
duznueckre 1 XMMUYECKHE CBOMCTBA THJICHA.

ALETWICHOBBIM  psZl HENpEAeNbHbIX yIIeBOAOpoAoB. AnerwieH. CBolicTBa alleTHIIEHA.
[IpumeHeHue aneruieHa.

[IpousBoanbie yrieBogopoaoB. Kparkuii 0030p OpraHWyYecKMX COEIUHEHHMM: OJHOATOMHBIE
CIUPTHI, KAPOOHOBBIE KUCIIOTHI, CI0XKHBIE 3(UPDI, )KUPBI, YTIEBOIbI, AMUHOKUCIIOTHI, Oenku. Ponbs 6enkoB
B OpraHu3Me.

[loHsiTHE O BBICOKOMOJEKYJSIpHBIX BemlecTBax. CTpyKTypa MOJMMEPOB: MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BE€HO, CTEEHb MoIuMepu3aluu. [lonuaTuieH, noiunponuieH, MoJIMBUHUIXIOPU.

JdemoHcTpanum:

Mogenu MOJEKyJl OpraHMYeCKUX COelIWHeHWH. ['opeHue yrieBoIOpOJOB M OOHapyKeHHE
MIPOJIYKTOB X ropeHus. KauecTBeHHas peakuus Ha 3TWieH. [lonydyenue sTuieHa.

PacTBOpeHune aTunoBoro cnupra B Bojie. PacTBopeHune rinuieprHa B BOJE.

[Tonyuenue u CBOMCTBA YKCYCHOM KUCIOTHI. MccaenoBanue CBOMCTB )KMPOB: paCTBOPUMOCTh B BOJIE
Y OPTaHUYECKUX PACTBOPUTEIISX.
KauecTBeHHBIE peakliy Ha IIIOKO3Y U KpaxMad.
O3HakomiieHHE ¢ 00pa3lamMu U3eNUi U3 MOJIMATUIICHA, TIOJHUITPONIIICHA, TOTUBHHIIXIOPHIA.
[IpakTideckue pabOTHI CrPyNIHUPOBAHBI B OJIOKH — XUMUYECKUE MPAKTUKYMBI, KOTOpPBIE CIIyKaT He
TOJIBKO CPEICTBOM 3aKpEIICHUs] YMEHUH U HAaBBIKOB, HO TAK)XE€ M CPEJCTBOM KOHTPOJS 32 KaU€CTBOM HX
c(hOpMHUPOBAHHOCTH.

B aBTOpCKYI0 IpOrpaMMy BHeCeHbI HEKOTOPbIe H3MEHEeHHUsI.
PesepBHOE BpeMs (3 yaca) UCTIONB3YETCSI CIEAYIONUM 00pa3oM:

¢ luac — Ha poBeAeHHne 0600maroIero ypoka mno teme «llepBoHadanbHbie XUMHUUECKHUE TOHSITHSD

¢ lyac - Ha pelIeHHe pacyeTHBIX 3amauy «HaxoxkaeHne MaccoBOM J0JM PacTBOPEHHOTO BEIIECTBA B
pacTtBope. Bbruncienne macchl pacCTBOPEHHOT'O BEIIECTBA M BOJBI AJI NMPUTOTOBIEHUS pacTBopa
ONPEIETICHHON KOHIICHTPALIUM»

¢ | wyac — Ha mpoBeJieHHE UTOTOBOTO TECTUPOBAHUS 32 KYpC XUMUU 8 Kilacca

OO0ocHoBaHMe: TIIpM M3YYCHUM HAa3BaHHBIX TEM HEAOCTATOYHO BPEMEHM JUIsl IPOBENCHUS
0000IIAIONIMX YPOKOB M YPOKOB IO PEHICHHIO PAacdYE€THBIX M KAa4eCTBEHHBIX 3aJlad, a YPOKH 3THU
HEOOXOJIMMBI, TaK KakK HAaNpaBlieHbl HAa pPEAlM3alMI0 BaKHEHIIMX TpeOOBaHMM K 3HAHMUAM YyYallluxcs —
IIPUMEHEHUE TOJy4YEeHHbIX Y Y/l i BBINOJHEHHsS TPEHUPOBOYHBIX YIPAXKHEHUNW W IOJATOTOBKE K
KOHTpOJIbHOH pabore. O6oO1Iatomee TeCTUPOBaHUE MO3BOJISIET BBIIBUTH CTENEHb OBJIAJCHUS YYalIUMUCS
3HAHUSAMH 10 OCHOBHBIM BOIPOCAaM Kypca OpraHM4ecKoi XMMHH; TOTOBHOCTH K cadue EI'D nmo xumuu.

@opMyIUpOBKAa Ha3BaHUM pa3leloB M TEM COOTBETCTBYET  aBTOPCKOM mporpamme. Bce
NpakTH4YecKue paboThl, IEMOHCTPAIUH, JJAOOPATOPHBIE OTBITHI B3SITHI U3 MPOrpaMMbI Kypca XUMHUHU i 8-9
knaccoB aBropa H.H. I'apa.

TemaTn4yeckoe MIAHUPOBAHME C YKA3aHUEM KOJIMYECTBA YaCOB, OTBOAMMBbIX
HA 0CBOCHHE KAXKI0M TEeMBbI.

Ne Tewmsbl, Bxoasgmue B pasnen | KoaudyecTtBo yacoB XapakTepucTUKa OCHOBHBIX BHJIOB
/0 | IPUMEPHON IPOTPaAMMBI NEeSATeNbHOCTH ~ y4YeHHKa(Ha  ypOBHE
y4eOHbBIX IeUCTBUN)

Pasnen 1. OcHOBHBIC MOHATHSI XUMUU (YPOBEHb aTOMHO-MOJICKYJISIPHBIX MpeacTaBieHuil) (51 u)

1 Tema 1. [Ipenmer xumuu 6 yacoB Paznuuate  mpeameTsl  U3Y4YEHHUS
€CTECTBEHHBIX  HayK. HaOmronath
CBOICTBA BEIIECTB U MX M3MEHEHUS B




X0ZIe XMMHUYECKHX peakuuil. YUuThcs
MIPOBOTUTH XUMHAYECKUN
skcnepumenT. CoOunonaTh IpaBuia
TeXHUKH Oe3omacHocTH. OKa3bIBaTh
NEPBYI0 TOMOIIb IPU OTPABICHUSX,
OXKOTax H TpaBMaX, CBA3aHHBIX C
peakTUBaMu U 1a00paTOPHBIM
obopynoBaHreM.  3HAKOMHUTBCA  C
1a00paTOPHBIM 000pyI0BaHUEM.
N3yuats CTPOEHHE IUIAMEHH,
BBIJIBUTasl TUIOTE3bl M HpPOBEpsis HX
HKCIEPUMEHTAIBHO. Paznmuats
MOHATUS ~ «YHCTOE  BELIECTBO» U
«CMECh BEIIECTB». YMETh pa3/eisTh
CMECH  MeToJaMHM  OTCTauBaHUS,
GwIbTpOBaHUS W BBIIAPUBAHUSL.
PaznuuaTh Qu3nueckue 1 XuMHUUECKUE
saprneHns.  Ompenenarts  MPU3HAKU
XMUMHYECKUX peakiuid. dukcupoBaTh
B TeTpaau HaOIrogaeMble TNPH3HAKH
XMUMHUYECKHUX peaKIit

Tema 2. IlepBoHauanbHbIC
XUMHUYECKUE TTOHATHUS.

7 9yacoB

Pazaugats IIOHATHA «aTom»,
«MOJICKYJIa», «XHMHUYECKHMN 9JICMCHT),
«HUOH», «OBJICMCHTAPHBLIC YaCTULBD).
Paznnuarts IIOHATHA «BCIICCTBA

MOJIEKYJISIPHOTO CTPOCHHUS» 51
«BelIeCTBA HEMOJIEKYJIIPHOTO
CTPOCHUSD. dopMynHMpoBaTH
OIpeleICHUE MIOHATUSA
«KPUCTAJTINYECKHUE PELIETKN.
OOBACHATH  3aBUCUMOCTH  CBOICTB
BEILIECTBA oT THUIIA €ro
KPUCTaJUIMYECKOU pEeLIETKY.
Onpenenstob OTHOCHUTEJIbHYIO

aTOMHYIO  MacCcy  DJIEMEHTOB U
BAJICHTHOCTh AJIEMEHTOB B OWHApHBIX
coenuHeHusXx. Onpenenarb CcoOCTaB
MPOCTEUIINX COEOUHEHHN 10 MX
XUMHUYECKUM (hopmyrnam

Tema 3. BaneHTHOCTD
XUMHAYECKUX DIIEMEHTOB

8 4acoB (7+1
pe3epBHOE BpeMsi)

gac

CocraBnate  (opmynbl  OMHApHBIX
COCTUHEHUN o HU3BECTHOU
BAJICHTHOCTH 3JIeMEHTOB. M300paxkath
MpOCTEeHIlINe XUMUYECKUE PEaKUuu ¢
MOMOIIIbI0 XUMUYECKUX YPaBHECHHI.
Paznuuate mMOHATUS  «UHIEKC» U
«K0I(PHUIHECHTY; «CXEeMa XUMUYECKON
peakum» U «ypaBHEHHE XUMHUYECKOU
peakmum». PaccunteiBaTh
OTHOCUTEbHYIO MOJIEKYJISIPHYIO
Maccy 1o  (QopMynaMm  BEIIECTB.
PaccunteiBaTh ~ MaccoByr  JI0OJIO
XUMUYECKOTO JJIeMEHTa B
COEIMHEHHH. VYcranaBnuBarth
npocrteimme (HOpMyJIbl BEIIECTB IO
MacCOBBIM JI0JIIM AJIEMEHTOB.




[Tonb3oBatbes  wHOpMaIEe U3
JPYTUX MUCTOYHUKOB JUIsI OATOTOBKH
KPaTKUX COOOILLIECHU. I'oToBUTH
MIPE3EHTALNH 110 TEME

Tema 4. Kucnopon

5 yacos

HccnenoBaTh CBOMCTBA H3y4aeMbIX
BemecTB. HabOmogate ¢usnyeckue u

XAMHUYECKHE MpeBpaIICHUS
M3y9aeMbIX BemlecTB. Pacro3HaBaTh
OIIBITHBIM nyTéM KHUCIIOPO/I.
OnuceiBaTh XUMHYCCKHE PCAKIUH,
HaO0II0JaEMBIE B xoze
JIEMOHCTPAIIMOHHOTO 5
1a060paToOpHOTO JKCIIEPUMEHTA.

Jlenatb BBIBOABI M3  PE3yJIbTATOB
MPOBEAEHHBIX XHMHUYECKUX OIIBITOB.
VYyacTBOBaTH B COBMECTHOM
OOCYX/IGHUM pe3yJIbTaTOB  OIIBITOB.
Oxa3piBaTh TEPBYIO TOMOIIb IIPH
OTpaBJIEHUSX, OXOrax U TpaBMax,
CBSI3aHHBIX  C  pEaKkTUBAMH M|
1a00paTOPHBIM 000pyIOBaHUEM.
CocraBnsate (GoOpMysbl OKCHIIOB IO
U3BECTHOM BAJIEHTHOCTU 3JIEMEHTOB.
3anuceIBaTh MPOCTEUIINE YPaBHEHUS
XUMHYeCKUX peakiuid. Iloabp3oBarecs
nHpoOpManuel U3 APyrux UCTOUHUKOB
JUISL TOATOTOBKH KPATKUX COOOIICHUH.
["'OTOBUTH MpE3EHTALINH 110 TEME

Tema 5. Bonopon

3 yaca

UccnenoBaTh CBOICTBA HU3y4aeMbIX
BemecTB. HabOmogate ¢usndeckue u
XUMUYECKUE MIpeBpaIICHUS
n3ydaeMbIX  BemecTB.  OmnuCHIBaTh
XUMHUYECKUE pPeaKInu, HaOIroJaaeMble
B XO0JI€ JEMOHCTPAIlMOHHOTO U
1ab60paTopHOTO JKCIIEPUMEHTA.
Pacio3HaBaTh  OMBITHBIM  MYTEM
BOJOPO/I. CobmoaTh MpaBuUIIa
TeXHUKH  Oe3omacHocTH.  Jlemath
BBIBOJIBI u3 pe3yabTaToOB
MPOBEACHHBIX XHMHYECKHX OIBITOB.
VYyacTBOBaTH B COBMECTHOM
00CYXICHUH PE3yJbTaTOB  OIBITOB.
3anuceiBaTh MPOCTEHIINE ypaBHEHUS
XuMudecknx peakuui. Ilosnp3oBaThes
nH(popMalrei U3 APyrux UCTOYHUKOB
JUTSI TIOATOTOBKU KPATKUX COOOIIEHUH.
['0TOBUTH MpE3eHTALMH 110 TEME

Tema 6. Bona. PacTtBopsl

8uacoB (7+
pe3epBHOE BpeMsl)

qgac

HccnenoBaTh CBOWMCTBA HM3y4aeMBbIX
BemiectB. HaOmronath ¢usmueckue u
XAMUYECKHE MIpEeBpaIICHHS
n3yyaeMbIx  BemlecTB.  OnuchIBaTh
XUMUYECKHUE PeaKlnuu, HaOItogaeMbie
B XO0/I€ JEMOHCTPAallMOHHOTO U
J1a00paTOPHOTO IKCIIEPUMEHTA.
JlenaTh BBIBOJBI M3  PE3YJIbTATOB




MPOBEAEHHBIX XMMHUYECKHX OIBITOB.
VYuacTtBOBaTh B COBMECTHOM
O0O0CYXJIEHUH PpPe3yJbTaTOB OIBITOB.
3anuceiBaTh MPOCTEHIINE ypaBHEHUS
XMMHMUYECKUX peakuuii. Beruncimars
MAacCOBYI0  JIOJI0  PACTBOPEHHOIO
BeIlECTBA B  pacTBOpe,  Maccy
PAacTBOPEHHOTO BEWIECTBA M BOIBI IS
MIPUTOTOBJIECHUS pacTBopa
onpeAeNIEHHON KOHIIEHTPALHH.
['oToBUTE pacTBOpPBI C ONpPENEIEHHON
MAacCOBOM  JI0JIEll ~ PacTBOPEHHOIO
BEILIECTBA

7 Tema 7. KomnuecTtBeHHBIE
OTHOIILIEHUS B XUMUU

5 JacoB

Hcnons3oBate BHYTpH- "
MEXIPEIMETHbBIE CBA3HU.
PaccuuThiBaTh  MOJISIpHYIO ~ Maccy
BEILECTBA, OTHOCUTENBHYIO IIJIOTHOCTh
ra3oB. BpUHCIAT 1O XUMHUYECKUM
bopmynam " XUMHYECKUM
YpaBHEHUsM  Maccy,  KOJMYECTBO
BEIIECTBA, MOJISIpHbIL 00BEM 1O
W3BECTHOU Mmacce, MOJISIPHOMY
00bEMY, KOJHMYECTBY OJHOTO U3
BCTYIAIOIINX WIM IOJIYYarOIIUXCsI B
peakuuu BEIIECTB. Boruncnsate
00OBbEMHBIE OTHOILIEHUS Ta30B IpHU
XMMHMUECKUX peakuusx. McnonszoBaTh
MpUMEphl pPEUIeHHs] THUIOBBIX 3ajad,
3aJaYHUKU C IPUBEAEHHBIMM B HHUX
AITOpPUTMAaMU PEIIEHUS 3a/1a4

OCHOBHEBIE

8 Tema 8. OCHOBHBIE KIAaCCHI
HEOPTaHUYECKUX
COeIMHEHUN

6 yacoB

HccnenoBaTh CBOMCTBAa H3ydYaeMBIX
BemiecTB. HaOmronate ¢usmdeckne u
XHMHUYECKHE NpeBpaIIeHus
HN3y4acMbIX BCUICCTB. OnuceiBaTh
XMMHUYECKHE PEaKIny, HaOIogaeMble
B XOJe JEMOHCTPAlMOHHOTO U
1a00paTOPHOTO IKCTIEPUMEHTA.
Jenatb BBIBOJBI M3 pE3YyJIBTATOB
NPOBEAEHHBIX XUMHYECKUX OIBITOB.

YyacTBOBaThH B COBMECTHOM
OOCYXJIEHHUH Pe3yJbTaTOB OIBITOB.
Knaccudpumnuposath M3y4aeMble

BEILIECTBA IO COCTaBYy MU CBOMCTBaM.
CoctaBisiTb  (GOpPMYJBI  OKCHIIOB,
KHCJIOT, OCHOBAHHUM, COJICH.

9 Tema 9 Comnu

4 yaca

XapakTepu3oBaTh COCTaB M CBOMCTBA
BEIIECTB, OTHOCSIIUXCSI K OCHOBHBIM
Kjaccam HEOPTraHUYECKHUX
COE€IUHECHUI. 3anuceIBaTh
MIPOCTEUIINE YPAaBHEHUSI XUMHUYECKHUX
peakuui

Paznen 2. [lepnonnueckuii 3aKOH M IEPUOJUYECKAs CHCTEMa XUMUUYECKUX 3i1eMeHToB J[. . Menneneena.

Ctpoenue atoma (7 9)




10 Tema 10. Ilepmonnueckwuii | 7 yacoB
3aKOH U TEePUOJUYECKast

cucTeMa XUMHYECKHUX
AJIEMEHTOB . n.
MenneneeBa

Knaccugunuponats U3y4eHHbIE
XUMHUYECKHE  D3JEMEHTBl U HUX
coeauHeHus. CpaBHHMBAaTh CBONCTBa
BEIIECTB, NMPUHAIICKAIUX K Pa3HbIM
KjlaccaM,  XUMMYECKHE  IJIEMEHTHI

pa3HbIX rpyI. YcranaBiauBaTh
BHYTPU- U MEXIIPEAMETHBIE CBS3U.
DopmyIIHpOBaTh MEPUOANYECKHI
3akoH JI. WM. Mengeneera u
pacKkpbIBaTh ero CMBEICIL.
Xapakrepus3oBaTh CTPYKTYpY

MepHOANYECKON Tabiuimpl. Pa3immuath
nepuojipl, A- u b-rpynnsl. OObACHATD
(¢u3NYeCKUii  CMBICIT  TIOPSIKOBOTO
HOMEpa  XHMHYECKOTO  JJIEMEHTA,
HOMEpPOB TIpYyIIbl U Tepuona, K
KOTOpPBIM 3JIEMEHT IIPUHAJIEKUT B
nepuonnueckor  cucreme 1. WM.
Menpeneesa; 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB DJJIEMEHTOB B
mpeneiaax MalbIX IEpUONOB U A-
rpynn. ®opmynupoBaTh onpeaeacHus
MOHATHH  «XMMHUYECKUH  DIIEMEHTY,
TIOPSIAKOBBIA  HOMEP», «MAaccOBOE
YHCIIO», «HU30TOMNbD, «OTHOCUTEIbHAS
aTOMHasi  Macca»,  <«QJIEKTpOHHas
000JI0UYKa», «IJEKTPOHHBIA  CIIOW»
(«aHEpreTUUecKuit YPOBEHBY ).
Omnpenensrs YHCIIO MIPOTOHOB,
HEUTPOHOB, JJIEKTPOHOB Yy AaTOMOB
XMMHUYECKHUX DJIEMEHTOB, HCIOJb3Ys

MEPUOANYECKYIO TabIuILy.
CocTaBisATh CXEMbI CTPOEHUSI aTOMOB
MEPBBIX 20 3JIEMEHTOB
MEePUOANYECKON CHUCTEMBI SJIEMEHTOB.
XapakTepu3oBaTh XUMUYECKHE
AJIEMEHTHI Ha OCHOBE UX IMOJIOKEHUS B
MEPUOINYECKOMN CHUCTEME "

0COOEHHOCTEH CTPOCHHSI MX AaTOMOB.
Jlenath yMO3aKJIIOUCHHUSI O XapakKTepe
U3MEHEHHST  CBOWCTB  XMMHYECKHX
AIIEMEHTOB C YBEJIMYCHHEM 3apsioB

ATOMHBIX saep. Hccnenosats
CBOIICTBa M3Y9aeMBIX BEIIECTB.
Ha0mromare buznyeckue u
XAMHYECKHE TIPEeBPAIICHUS

HN3y4aCMbIX BCIICCTB

Paznen 3. Ctpoenue BemecTBa. Xumuueckas cBsi3b (9 1)

11 Tema 11. Xwumunueckad | 9 yacos
CBS3b

dopMynHpoBaTh onpeeaeHus
TIOHSITUH «KOBAJICHTHAs HETOJsIpHas
CBSI3b»,  «KOBAJCHTHAas  MOJIApHAs
CBS3b», «HUOHHAs CBS3b», «CTENECHb
OKHUCJICHUSY,
«AJIEKTPOOTPHUIATEIEHOCTDY.
Onpenenarh TUI XUMHYECKOU CBSI3U B




COETMHEHUSIX Ha OCHOBaHHH
XUMAYEeCKOH (opmynel. Omnpenensith
CTENICHb OKHCJICHHS DJJIEMEHTOB B
coequHeHMsIX. COCTaBIATH (POPMYIIBI
BEIIECTB 10 CTENEHH OKHCIICHUS
9JIEMEHTOB. Y CTAaHABIIMBATH BHYTPH- U
MeXnpeaMeTHbIe CBs3H. COCTaBIATH
CpaBHHTEIBHBIE ¥  000OImaronue
TaOJUIIBI, CXEMBI.

9 kiacc

Paznen 1. MHoroo6pasue xumudeckux peakiui (15 1)

1

Tema 1. Kiaccudukamnus
XUMHUYCCKUX peaKHI/I

6 yacoB

Knaccudunmponath XUMUYECKHE
peaKkiuu. [IpuBoauTs  MpUMEpHI
peaKkuuii KaXxxa0oro tuma. Pacrno3HaBarb
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE
peakuun. Onpeneniarb OKHUCIUTEIND,
BOCCTAHOBUTEJb, IPOLIECC OKUCIICHUS,
BoccTaHOBJeHMs.  HaGmomate  u
OMHUCHIBaTh XUMHUYECKUE PEAKIHH C
MIOMOILIBI0 €CTECTBEHHOI'O s3bIKa U
si3pIka XuMuM. VccnenoBars yclioBus,
BIIMSAIOIIME Ha CKOPOCTh XMMHYECKOU
peaKkiuu. OnuceiBath yCJOBUS,
BIIMSAIOIIME HAa CKOPOCTh XMMHYECKOU
peakuuu. [lpoBonuTh  TpynmoBbie
HaONIO/IEHUs BO BpeMsl IPOBEICHUS
J€MOHCTPALIMOHHBIX OTIBITOB.
VYyacTBOBaTH B COBMECTHOM
O0OCYXXJIEHUH pPEe3yJbTaTOB OIBITOB.
CocraBnsaTe TEPMOXHUMHUYECKHE
ypaBHEHUS  peakuuid. Bpluucisarhb
TerIoBo 3P ¢deKT peakiuu 1Mo eé
TEPMOXHUMHUUYECKOMY YPaBHEHUIO

Tema 2.
DJNIEKTPOIUTHYECKAS
JUCCOLIMAIus

9 yacoB

O6o0mares 3HaHWS O pPacTBOpaXx.
[IpoBoauTs HaOJII0IEHUS 3a
MOBE/ICHUEM BEIIECTB B pacTBOpax, 3a
XUMHYECKUMU peaKIusaImMu,
MIPOTEKAIOIIUMU B pacTBopax.
DopMynHMpoBaTh OIpEACIICHUS
MOHSITUN «QIIEKTPOJIUTY,
«HEIJICKTPOJIUTY,

«OQIEKTPOIUTUYECKAS JIUCCOIHALINY.
KoHkpeTn3upoBaTth TOHATHE «HUOHY.
O0600mare [MOHSTHUSA «KaTHOHY,
«annon». MHcciemoBaTh  CBOICTBa
PacTBOPOB 3IEKTPOIUTOB. ONHUCHIBATH
CBOMCTBA BEILIECTB B Xoze
J€MOHCTPALIMOHHOTO u
1a00paTOPHOTO JKCIIEPUMEHTA.
Cobmoatsb npaBuIia TEXHUKHU
0€30MacHOCTH. XapakTepu3oBaTh
yCIIOBUSL ~ TEYEHHUS  peakuuid B
pacTBopax 3JEKTPOJIUTOB A0 KOHIIA.
Onpenenstob BO3MO>XHOCTh
IPOTEKAHUS peakuui HOHHOTO




obmena. [IpoBoauth  rpynmoBbie
HAOJIIOJICHUST BO BpEeMsl IPOBEICHUS
JIEMOHCTPALIMOHHBIX U JTA0OPATOPHBIX
onbIToB. OO0CyX1arb B  TIpynmax
pe3ynbTaTthl  OmbITOB.  OOBACHATH
CYITHOCTh PEAKIMA MOHHOTO OOMeEHa.
Pacrio3naBaTh  peakuud ~ MOHHOTO
obmeHa. CocTaBiiATh HOHHEIC
ypaBHeHus1  peakiuil.  CocTaBisTh
COKpall€HHbIE HWOHHBIE ypaBHEHUS
peakiuu

Pazgen 2. MHorooOpasue BemecTn

(434)

3

Tema 3. Hemerarminl

5 yacos

OOBsCHATD 3aKOHOMEPHOCTH
W3MCHEHHUS CBOWCTB HEMETAJVIOB B
neproaax u A-rpymmax.
XapakTepuzoBaTh rajgoreHbl Ha
OCHOBE 170'¢ MOJIOKEHUS B
nepuonnueckor  cucreme JI. U
Menpeneena u 0COOCHHOCTEH

cTpoeHuss uX arToMmoB. OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB
TaJIOT€HOB 1O TIepuoay U B A-
rpyImnax. OnuceiBaTh CBOMCTBa
BEIIIECTB B XOJI€ JIEMOHCTPAIIMOHHOTO
u  71aboOpaTOpHOTO  DKCIEPHUMEHTA.
CobmrogaTh TEXHUKY O€30MMacHOCTH.
Pacno3znaBate OIIBITHBIM IIyTEM
COJSIHYKD KHCIOTYy H® €€ CONH,
Opomunbl, womuabl. lcmons3oBaTh
npuoOpeTEéHHbIC 3HAHUSA W yMEHUS B
MPaKTUYECKON JIeATETbHOCTH u
HOBCEIHEBHON JKH3HUM C  [EIBLIO
6e30macHoro oOparieHus c
BEIIECTBAMM ¥  MaTepuajaMud |
9KOJIOTUYECKU TPAMOTHOTO MOBEJACHUS
B OKpy)Xawuehd cpene. Buraucisarhb
MAacCOBYIO  JIOJII0O  PACTBOPEHHOIO
BEIIIECTBA B PaCTBOPE

Tema 4. Kucnopon u cepa

8 yacos

XapakTepuzoBaTh 3JIEMEHTHI
IVArpynmel (moaArpymibsl KUCIOPOIa)
Ha OCHOBE WX TIOJNIOXKEHUS B
nepuoguyeckor  cucreme . .
Menneneena u 0COOCHHOCTEH
cTpoeHHs HuX aroMoB. OOBICHATH
3aKOHOMEPHOCTH W3MEHEHUSI CBOHCTB
aneMeHToB [VArpynmnsl o nepuoay u
B A-rpynmax.  XapakTepu3oBaTh
AJIJIOTPOIIHIO KHUCIIOpOJia U Cephbl Kak
OIHy U3 TPUYUH MHOTO000pa3Ms
BEILIECTB. OrnuceiBath CBOMCTBA
BEILIECTB B XO0JI€ J€MOHCTPALIMOHHOIO
u  7a00OpaTOpHOTO  HKCIEPHUMEHTA.
Cobmronath TEXHHKY O€30MacHOCTH.
Oxka3blBaTh MEPBYIO TOMOIIb MPHU
OTPaBJICHHUSAX, OXKOTax M TpaBMax,




CBSI3aHHBIX  C  peaKkTUBaAaMH  H
1a00paTOPHBIM 000py10BaHUEM.
Omnpenenstsb NPUHAJIEKHOCTh
BEIECTB K OIpeAeTIEHHOMY Kiaccy
coeauHeHni. ComnocTaBisATh CBOHCTBA
pa30aBIeHHON M KOHIIEHTPUPOBAHHOMN
cepHOH KUCJIOTBHI. 3anuceIBaTh
ypaBHEHHS PEaKUUii B MOHHOM BUJIE C
yKa3zaHMEeM Iiepexojia  3JIEKTPOHOB.
Pacnio3HaBaTh  ONBITHBIM  MYTEM
pacTBOPEI KHCJIOT, CyIb(QUIBL,
cynbdurel, cynbdarel. Mcmomp3oBath
npuoOpeTEHHbIE 3HAHUSA M YMEHUS B
NMPaKTUYECKOH  JEeSITeTbHOCTH |
MOBCETHEBHON  KM3HM C  LIEJIbIO
0e30MmacHOro oOpaiueHus c
BELIECTBAMM U MaTepuajaMH U
HKOJIOTUYECKH TPAaMOTHOTO TTOBEICHUS
B OKpYy»Xarolei cpene. Beruucnusars mno
XAMAYECKUM  YpPaBHEHHUSIM  Maccy,
00bEM UM  KOJHMYECTBO  BeEIIECTBa
OJTHOTO W3 TPOJIYKTOB PEAKIHH IO
Macce HCXOJHOI0 BEIeCTBa, 00bEMY
170031 KOJINYECTBY BEILECTBA,
COJIEpKAIIEr0 OINpPENeNEHHYIO0 OO0
npumecerd. ['0TOBUTh KOMITBIOTEPHBIE
MIPE3CHTALMU 110 TEME

Tema 5. Azot u pochop

9 gacoB

XapakTepuzoBaTh 3JIEMEHTHI
VArpynnsl (moArpynmsl  a3oTra) Ha
OCHOBE ux MOJIO’KEHUS B
NEPUOANYECKON CHUCTEME u
0COOEHHOCTEH CTPOCHHSI UX aTOMOB.
OOBsCHATD 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB 3JIEMEHTOB VA-
TPYIIIBL. XapakTepuszoBaTh

ajutoTponuio Gochopa Kak OIHY H3
OPUYMH ~ MHOrooOpas3us  BEIIECTB.
OnwuceIBaTh CBOWCTBA BEIIECTB B XOJIC
JIEMOHCTPALIMOHHOTO u
71a60paTOPHOTO IKCTIEPUMEHTA.
CoOnronaTth TEXHHKY O€30MacHOCTH.
Oxa3piBaTh TEPBYIO TOMOIIb IIPH
OTpaBJIEHUSX, OXOrax U TpaBMax,
CBSI3aHHBIX ~ C  pEaKkTUBAMH W
1a00paTOPHBIM 000pyIOBaHUEM.
YcranaBiuBaTh NPUHAJICKHOCTh
BEIIECTB K OINpeNelEHHOMY Kilaccy
coenunuennii. ComocTaBiIsITh CBOMCTBA
pa30aBIeHHON M KOHLIEHTPUPOBAHHOMN

a30THOU KHUCJIOTBHI. CocCTaBJiATh
ypaBHEHUS CTYIEHYATON
UCCOLIMAIIAN Ha npumMepe

¢dbocdopHOi KHUCTOTHL. 3amHUCHIBATh
ypaBHEHHsI PEaKIUii B HIOHHOM BHC C
yKa3aHHEM Tepexojia  JJICKTPOHOB.




Pacmno3naBats ONBITHLEIM IIyTEM
aMMHaK, pacTBOPbI KUCJIOT, HUTPAT- U
¢dbocdaT-uoHsI, WOH AMMOHHSL.
Hcnons3oBate pUOOpETEHHBIE
3HaHUS UM YMEHHUS B MPaKTUYECKOH
JIeITEILHOCTH M IIOBCEAHEBHOM JKHU3HU
C 1enplo 0e30macHOro OoOpaleHus: ¢
BEIIECTBAMM M  MaTepuajaMud U
3KOJIOTUYECKU TPAMOTHOTO MOBEAEHUS
B OKpyXawumen cpene. Buruucisarhb
MAacCOBYIO  JIOJII0  PACTBOPEHHOIO
BemiecTBa B pactBope. llomb3oBaThes
nH(popMalel U3 APYyrux UCTOYHUKOB
JUTSL TIOATOTOBKHU KPATKUX COOOIIECHUH.

I'oToBUTH KOMITbIOTEPHBIE
MIPE3EHTALMHU 10 TEME
Tema 6. VYruepon u | 8u4acos XapakTepu3oBarhb JJIEMEHTBI
KpEMHHU [VArpynmnel (moarpynnsl Yrjiepoja)

Ha OCHOBE HUX IIOJIO)KEHUA B
MEPUOTNYECKOMN CHUCTEME "
0COOEHHOCTEeH CTpPOEHHs] MX aTOMOB.
OOBsCHATD 3aKOHOMEPHOCTHU
U3MEHEHUs  CBOWCTB  3JIEMEHTOB
[V Arpynisl. XapakTepus3oBaTh
AJUIOTPOIIMIO YIVIEpOJa KaK OAHY W3
MPUYUH  MHOrooOpas3usi  BEILECTB.
OnuceiBaTh CBOMCTBA BELIECTB B XOJE
J€MOHCTPALIMOHHOTO u
1a00paTOPHOTO 9KCIIEPUMEHTA.
CobmrogaTh TEXHUKY O€30MMacHOCTH.
ConocraBisaTh  CBONCTBA  OKCHJOB
yriiepoga ©  KpEeMHHs, OOBSICHATH
MPUYUHY ux paznuyus.
YcranaBnuBath IPUHA/JIEKHOCTD
BELIECTB K ONPEACIEHHOMY Klaccy
coenuHeHni. Jloka3pIBaTh KUCIOTHBIN
XapakTep BBICUIMX OKCHJIOB yIJIepoJa
U KpeMHHuS. 3alucChiBaTh YpaBHEHHS
peakuuii B MOHHOM BHJIE C yKa3aHUEM
nepexojia MeKTpoHOB. OCYIECTBIATh
B3aUMOIIPEBpALICHUsT KapOOHATOB U
rUIpOKapOOHATOB. Pacnio3naBatb
ONBITHBIM NYTEM YIVICKUCHBIA a3,
KapOOHaT-HOHBI. Hcnonp3oBath
npuoOpeTéHHbIE 3HAHUSA M YMEHUS B
MPaKTUYECKOH  JESITeIbHOCTU u
MIOBCEIHEBHOM  JKM3HU C  LENbIO
6e301macHOro oOparueHus c
BEIIECTBAMM M  MaTepuajaMu U
9KOJIOTMYECKU IPAMOTHOIO TOBEIEHUS
B OKpY>Karollel cpene. Beraucnsats no
XUMHUYECKUM  ypaBHEHHUSM  Maccy,
00bEM MM KOJMYECTBO OJHOTO U3
MPOAYKTOB  peakuud 1O  Macce
HCXOJIHOTO BEUIECTBA, O0BEMY WU




KOJIMUYECTBY BEIECTBa, COJAEPKAIIETO
ONPEACIEHHYIO JTOJIKO TPUMECEI

Tema 7. Mertamibl (oO1mas
XapaKTePUCTHKA)

8 yacos

XapakTepu30BaTh METAJIbl HA OCHOBE
WX TIOJIOKEHHS B TEPHOIUICCKOMN
cucTeMe U 0COOEHHOCTEH CTPOeHUS UX
aToMOB. OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHUs CBOWCTB METAUIOB IO
nepuoay u B A-rpymnmax. Mccienosars
CBOWCTBa U3y4aeMbIX
BeecTB.OOBACHATh 3aBUCUMOCTh
(¢u3n4ecKux CBONCTB METAJIOB OT
BHJA XMUMHYECKOH CBSI3M MEXIYy HX
atomamu. Habmiogate M omnMchIBaTh
XAMHAYECKHE PEAKIMH C TOMOUIBIO
€CTECTBEHHOTO S3bIKa U S3bIKa XUMUH.
HabGmonate  neMoHCTpupyemble U
CaMOCTOSITENILHO ITPOBOIUMBIE OTIBITHI.
OnwuceiBaTh  CBOICTBA  M3ydYaeMbIX
BEIIECTB Ha OCHOBE HaOIIOEHUH 3a
UX MIPEBpAIICHHUSIMH.




OOBACHATH 3aBUCHMOCTD (DH3HYECKHUX
CBOMCTB METAJJIOB oT BHJA
XMMHMUYECKOM  CBA3M ~ MEKIYy WX |
atomamu. HabmomaTe ¥ ONHMCBHIBATD |
XUMHUYECKHE DEaKIMH C TOMOLIbIO ‘
€CTECTBEHHOTO A3bIKa U A3bIKA XUMHH. |
Ha6monate  JEMOHCTpUPYEMbIE  H ‘
CaMOCTOSTENBHO TIPOBOJUMBIE OIBITHI. \
OuHCHBATh  CBOMCTBA  M3YYaeMBIX |
BEIECTB HA OCHOBE HAOIIOIEHHH 38 UX |
TIpeBpAILEHHIMH.

Tema 8. XKenezo 5 yacoB
|

< o~
JloxasbiBaTh aM(OTEpHBI  XapakTep

OKCH/IOB U THIPOKCHIOB AIIOMHHHUA H
skenesa(lll). CpaBHMBaTh OTHOLIEHHE
M3yYaeMbIX METaUIOB M  OKCH/IOB
merawioB Kk Bome. CpaBHHBATh
OTHOIIEHHE THUIPOKCHIOB  HATpH4,
Kadblldsl M QTOMHHHS K DPacTBOpaM
KMCIIOT ¥ Iueioded. PacrnosnaBaThb
OMBITHBIM IYTEM THIAPOKCHA-HOHBI, |
noHsl Fe2+ u Fe3+. |

P

1
asnen 3. Kparkuii 0630p BaKHEHIHX OPraHUYECKAX BEIICCTB (99 |

| 9
|

Tema 9. Oprauudeckas | 9 yacos
XUMHS

Hcnonb30BaTh BHYTpH- |
MexrpeameTHeie  cBaAzH. CoCTaBATE |
MOJEKYIsSpHBIE M CIPYKTYPHBIC

(bopmysl YIJIEBOZIOPOJIOB. |
OmnpenensaThb MIPUHAJITIEKHOCTD |
BelecTBa K ONPEIENEHHOMY KJIaccy
OpraHuYeCcKHX COeTMHEHHH.

3anuchBaTh ~ YPaBHEHHs  peaKiuil
3aMeIIeHdsl M IPUCOEJMHEHUSA  C |
yyacTHeM  OPTaHMYeCKHX BEIUECTB.
Habmonars JIEMOHCTPHPYEMBbIE
OIIBITHI. OmnuceBaTh CBOWCTBA
H3yuaeMbIX ~ BELIECTB  Ha OCHOBE |
HaOIFOJICHHH 32 UX IPEBPALICHAAMH. |

| Utoro: 136 uacos
| [pakruueckux pador 13 (6+7)
| KontposbHeix paGotr 9 (5+4)

COI'JTACOBAHO

MpOTOKOJ 3ace1aHus METOJHUYECKOr o 00bEeIMHEHHS

yuMTe/ei eCTECTBEHHbBIX HayK
ot 25 aBrycra 2023 1. Nel
Pykopoautens MO MBOY COLL Ne 11

u ﬂpuaonoca
& I1. MiBanoBa

COI'JTACOBAHO

3aMeCTUTENb IUPEKFOPA
no yue6Ho-B pHOM pabore
H.B.BpoBkuHa

«25» agfcra 2023roma



