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IHosicHuTeTbHASA 3aNIHCKA
Pabouyas mporpamma cocTaBjieHa Ha OCHOBE:
- ®epepanpHOro 3akoHa «O0 0O6pazoBanuu B Poccuiickoii @eneparum» ot 29.12.2012 r. Ne273-03;
- @epepanbHOTO TOCYIAPCTBEHHOTO 00pPa30BaTENBHOTO CTaHAApPTa OCHOBHOTO 001Iero oopa3oBaHus,
YTBEPKJICHHOTO npuka3zoMm Ne 1577 MunuctepctBa o0pa3oBanus 1 Hayku Poccuiickoit deneparuu oT
31 nexabps 2015 r.
- [IpumepHOI OCHOBHOM 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus OT 8 ampens
2015r Nel/15;
- OcHOBHOI1 00pa3oBarenbHOl porpamMmmbl MBOY «AkcybaeBckas COIINe3» AkcybaeBckoro
MyHuInansHoro paiona PT mis 8-9 xkmacco ®I'OC na 2021-2022 r.r.;
- ABTopckoii mporpaMMsbl 1o xuMuu noj penakuuedn H.H.I'apa, nporpammsl 0011eo0pa3oBaTebHbBIX
yupexaenuii. Xumus.- M.: [IpocBemenue, 2013 1.
- Yuyebnoro miana MbOVY «Akcy6aesckass COIL Ne3» na 2021-2022 yyeOHblit ro.

Pabouass mnporpamma packpblBaeT coiepkaHue oOydeHuss XumMuM B 8—9  Kiaccax
o01eo0pazoBaTeNbHbIX yupexkaenuid. OHa paccuntana Ha 70 yacoB B roj (2 4 B Henento) B 8 u Ha 70
4acoB B T0oJ (24 B HEZIEN0) B 9 Kitaccax.

CtpykTypa W coiepkaHue pabodeld MpOrpaMMBI COOTBETCTBYeT TpeOoBaHmsM DenepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIEro 0Opa3oBaHMs.

[IpenogaBanue JaHHOTO Kypca BeeTcs Mo ydeOHukaMm «Xumus. 8 kinace» U «Xumus. 9 Kmacey,
I'.E. Pynsutuc, ®.I'. ®enpaman. M.: IIpocserienue, 2019r.

N3ydenne XxuMHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HalpaBiIeHO Ha

TOCTIKEHHUE CIISTYIOIIHX TIeTIeH:

* oceoenue BadcHeluwux 3HaHuli 00 OCHOBHBIX TOHSATHAX M 33aKOHAX XUMHUH, XUMHYECKOU
CHMBOJIMKE;

* ogradenue ymeHusAMU HAOMIOAATh XUMUYECKHE SBJICHUSA, MPOBOIAUTH XUMUYECKUN
9KCIEPUMEHT, MPOU3BOJUTH PACUETHl HA OCHOBE XUMHUYECKUX (POPMYJ BEIECTB U ypaBHEHUHN
XUMHUYECKUX PEaKIIHil;

* paszeumue TO3HABATEIIbHBIX MHTEPECOB U HMHTEICKTYAJIBHBIX CIOCOOHOCTEH B Ipolecce
MIPOBEACHUS XUMHUYECKOTO SKCIEPUMEHTa, CaMOCTOSITEIbHOTO MNPHOOPETEHUs 3HAHUH B
COOTBETCTBUU C BO3HUKAIOIIHUMU KU3HEHHBIMH ITOTPEOHOCTAMU;

* gocnumanue OTHOIIEHUS K XUMHM Kak K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUSA U 2JIEMEHTY OO0IEeYeIOBEUECKON KyIbTYPBI;

*  npuMeHeHue NOJYYEeHHbIX 3HAHUU U YMeHuul JUId O€30MaCHOr0 MCIHOJIb30BaHUS BELIECTB U
MaTepUaJIOB B OBITY, CEJILCKOM XO34HCTBE U Ha MPOU3BOJICTBE, PELICHHs IPAKTUYECKUX 3aa4
B IIOBCEJJHEBHOM JKU3HU, MIPEIYIPEXKIAECHUS SBICHUIN, HAHOCAIMUX BpeJ 3J0POBbIO YEJIOBEKA U
OKpy>Karollee cpee.

JlaHHbI€ Lesn 00YyCIIaBIMBAIOT PEeIlIeHHE CIEAYIONIMX 3a/1a4:

* MOJrOTOBKAa OOYyYalOUIUXCAd K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOpPY >KM3HEHHOTO U
po(heccCHOHAIBHOTO IYTH;

*  HAYYUTHCS CAMOCTOSTENIHO CTABUTH LEJIU U ONPENEIIATh IYTH UX JOCTHXKEHUS;

* HUCMOJb30BaTh NPHOOPETEHHBIH B IIKOJE OIBIT B PEaJbHOM XU3HH, 332 paMKaMu Y4eOHOro
IporLecca;

* cnocoOCcTBOBaTh OE€30MIaCHOMY OBEJCHUIO B OKPYKAIOLIEH cpesie U OepexHOMY OTHOILIEHUIO K
HEH;

* pa3BUTHE I[O3HABATENbHBIX HMHTEPECOB B IMPOLECCE CAMOCTOATENBHOTO IPHOOpPETeHUs
XUMUYECKUX 3HAHUN M UCMOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB MH(pOpPMAIMM, B TOM YHUCIE
KOMIIBIOTEPHBIX;

* BOCHHTaHHE YOEKJIEHHOCTH B TMO3UTHUBHON POJM XMMHMH B JKU3HU COBPEMEHHOIO OOIIECTBa,
HEOO0XOAMMOCTH XMMHUYECKH TPaMOTHOTO OTHOLIEHHMS K CBOEMY 3JI0POBBIO M OKpYXKarolen
cpeze.



IlnanupyemMsblie pe3yJbTaThl H3yYeHHs Y4eOHOTO MpeaMeTa
IIpenmeTHbiMu pe3yJbTaTaMu ocBOoeHUs OCHOBHOU 00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUS SIBIISIOTCS:

1. dopmupoBanue nepBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEACTABICHUN O BEIIECTBAX, UX
MPEBPALIEHUSX M MPAKTUYCCKOM TPUMEHEHUH; OBJIAJICHUE MOHATHIHBIM amnmapatoM |
CUMBOJIMYECKUM SI36IKOM XUMUH;

2. 0CO3HaHUE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOW HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, XUMHUYCCKHUX TIPEBPANICHU OPraHUIeCKIX U HEOPTraHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHHHM >KHBOW M HEXKHUBOW MPHUPOJBI; YIIyOJCHHWE MPEICTABICHUHA O
MaTepHAITHLHOM SIMHCTBE MHPA;

3. OBJaJeHHE OCHOBAMH XHUMHYECKOW T'pPaMOTHOCTH: CIOCOOHOCTBIO aHAIM3UPOBATH U
OOBEKTUBHO OIICHWBATh JKU3HCHHBIC CHTYAllMHM, CBS3aHHBIC C XUMHUCH, HaBBIKaMU
0€301MacHOTO 0OpAIEHUS C BEIIECTBAMHU, HCIIOJIb3YEMBIMH B MIOBCEAHCBHOW KU3HH, YMEHUEM
aHATM3UPOBATh U IUIAHUPOBATH SKOJOTHYECKH 0E€30MacHOE MOBENEHHE B METSIX cOepeKeHUs
370POBbS U OKPYXKAIOILLEW CPEIbL;

4. ¢dopMupoBaHME yMEHHUH yCTaHaBIMBAaTh CBS3M MEXIy peajbHO HaOII0AaeMbIMU
XAMHYECKUMH SIBICHUSIMH W TPOIECCaMU, IMPOUCXOISIIIUMH B MHKPOMHpE, OOBSICHATH
MIPUYUHBI MHOTOOOpPAa3us BEIIECTB, 3aBUCHMOCTh X CBOMCTB OT COCTaBa M CTPOCHUS, a TAKKE
3aBUCHUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5. mpuoOpeTeHHs OMBITA UCTIOIB30BAHUS PA3IMIHBIX METOI0B U3YUCHUS BEIICCTB; HAOIFOICHU S
3a WX MPEBPAICHUSMH TPU TPOBEACHHH HECIOXHBIX XUMHUYECKHX O3KCICPUMEHTOB C
HCI0JIb30BaHNEM J1a00paTOPHOTO 000PYAOBAHUS U TPHUOOPOB;

6. yMeHWe OKa3bIBaTh IIEPBYIO IOMOINL TIPU OTPABJICHHUSX, OXOraX W JIPYrHMX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1A0OPAaTOPHBIM 000PYAOBAHHUEM;

7. oBIaJcHHWE IpHUeMaMu paboThl ¢ HH(OpPMaIMEel XUMHUECKOTO COICPKAHUs, TPEACTABICHHOM
B pa3Ho dopme (B BUIE TEKCTa, GopMyJ, rpaduKoOB, TAOJUIHBIX JaHHBIX, CXeM, GoTorpaduit
u p.)

8. co3nanue ocHOBBI 17151 GOPMUPOBAHUS UHTEPECA K PACIIUPEHHUIO U YIITYOJICHUIO XUMUYECKUX
3HaHWI U BBIOOpPA XMMHUHU KaK MPOQUILHOTO MpeAMeTa IpH Mepexoe Ha CTYMEeHb CPEIHEro
(momHoro) oOmiero oOpa3oBaHus, a B JaJbHEWIIEM W B KadecTBE cdepbl CBOE
npodeccuoHaIbHON 1eATEIbHOCTH;

9. ¢opmupoBaHue MnpeacTaBICHUI O 3HAYEHWU XMMHUYECKOW HAyKH B PEIIEHUH COBPEMEHHBIX
9KOJIOTMYECKUX MPOOJIEM, B TOM YUCIE B MPEIOTBPALIEHUN TEXHOTEHHBIX U SKOJIOTHUECKUX
Karactpod.

MeranpeagMeTHBIMH pe3yJIbTaTaMU OCBOCHUS OCHOBHOM 00Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOI'O
o011ero o0pa3oBaHUs ABISIOTCS:

1. oBnameHue HaBBIKAMH CAMOCTOSITENILHOTO NPUOOpPETEHHS HOBBIX 3HAHUM, OpraHU3alvd
y4eOHOM eI TeIbHOCTH, IOUCKA CPEICTB €€ OCYILECTBICHUS;

2. yMEHHE IUIaHUPOBaTh IYTU JOCTIKEHHUS 1IeJieil Ha OCHOBE CaMOCTOSITENIBHOTO aHalIHu3a
YCIOBUN U CPEACTB HMX JOCTHXKEHUS, BBIACNATH ajJbTEPHATUBHBIE CIOCOOBI JOCTMXKEHHS IIENUd U
BbIOMpaTh Hambosee dS(dekTuBHBIA C€MOCOO, OCYIIECTBIATh IO3HABATEIbHYIO pPEQIIEKCHIO B
OTHOIICHUH JCHCTBH MO PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 33/1a4.

3. yMEeHHE MOHUMATh MPOOJIEMY, CTaBUTh BOMPOCHI, BBIIBUTaTh THIIOTE3Y, aBaTh OIpe/IeieHre
MOHATHAM,  KJIacCU(UIIMPOBATh, CTPYKTYpHUPOBAaThH  MaTepuaji, MPOBOJUTH  DKCIIEPUMEHTHI,
apryMEeHTHPOBAaTh COOCTBEHHYIO MO3UIIHIO, (OPMYIHUPOBATH BHIBOIBI U 3aKIFOUCHUS;

4. yMeHUE COOTHOCHTH CBOM JEHUCTBUS C TMJIAHUPYEMBIMU pe3yabTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JIEATENILHOCTH B MpOIlecce AJOCTHKEHUS Pe3ynbTara, ONpeAesaTh COCOObl AeHCTBHI
B paMKax MpeaoKeHHBIX YCIOBUN U TpeOOBAaHUN, KOPPEKTHPOBATH CBOU JICUCTBUS B COOTBETCTBUU C
U3MEHSIOLIECUCS CUTYyallue;

5. ¢opmupoBaHHE M PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOIB30BAaHUS HHCTPYMEHTOB W
TEXHUYECKUX CPEACTB HHPOPMAITMOHHBIX TEXHOJIOTHHA (KOMITBIOTEPOB U MPOTrPAMMHOTO 00eCTIeUeHNs)



KaK MHCTPYMEHTAJIbHO OCHOBBI Pa3BUTUS KOMMYHUKATUBHBIX WU I103HABATEIbHBIX YHUBEPCAIBHBIX
y4eOHBIX ICHCTBUI;

6. ymeHue co3aaBarh, IPUMEHITh U IPE0OPa30BbIBATh 3HAKU U CHMBOJIbBI, MOJICIH U CXEMBI IS
perieHus yueOHbIX U MO3HABATEIbHBIX 33/1ay;

7. yMeHHE W3BIIEKaTh MH(OPMAIMIO U3 PA3JIMYHBIX MCTOYHUKOB (BKIIOYAs CPEACTBA MAacCOBOM
nHpOpMaIUY, KOMIAKT-IUCKH y4eOHOTO HazHAueHHs, pecypcbl HTepHeTa), cCBOOOIHO TOJIB30BATHCS
CIPaBOYHOM JIMTEPAaTypOi, B TOM 4YHCIIE U Ha OJJIEKTPOHHBIX HOCUTENSX, COOIIOAATH HOPMBI
nHGOPMAIIMOHHOHN M30MPATEIIEHOCTH, STHKH;

8. yMeHHMe Ha TMpPAaKTUKE TMOJb30BATHCA OCHOBHBIMH JIOTUYECKHMMH TIPUEMaMHU, METOAaMHU
HaOJIOIEHUS, MOICTTMPOBAHNUS, OOBSICHEHHSI, PELICHUS IPOOIEeM, IPOTHO3UPOBAHUS H JIP.;

9. ymeHHe OpraHM30BbIBaTh CBOIO KU3Hb B COOTBETCTBHUH C MPEICTABICHUSIMU O 3/I0POBOM 00paze
KU3HU, MpaBaX M OOA3aHHOCTSAX TpakJaHWHA, IEHHOCTSAX OBbITHS, KYyJIbTYpbl U COLMAJIBHOIO
B3aUMOJICHCTBHS,

10. ymeH¥Me BBITIOTHSTH IO3HABATEBHBIC U MPAKTUYECKHUE 33JaHNS, B TOM YHCIIE TIPOCKTHEIE,

11. ymeHHe caMOCTOSATENbHO W apryMEHTHUPOBAHO OLEHUBAaTh CBOMU JEMCTBUS M JEHCTBHS
OJIHOKJIACCHUKOB, COJIEP’KaTeIbHO OOOCHOBBIBAasl MPABWJIBHOCTh WJIM OMIMOOYHOCTH pe3yibTara u
criocoba AeWCTBUS, aJleKBAaTHO OLEHUBATh OOBEKTUBHYIO TPYIAHOCTh Kak Mepy (PaKTHUYECKOTO WM
MIPEIIOJIaraeMoro pacxoja pecypcoB Ha pelleHHe 3a/1a4uk, a TAK)Ke CBOM BO3MOKHOCTH B JIOCTHXKEHUU
LI€JIA ONPEJIETICHHON CII0)KHOCTH;

12. ymenue pabotarp B rpymme — 3(h(GEKTHBHO COTPYAHHYATH W B3aUMOJCHCTBOBATh Ha OCHOBE
KOOPJIUHAIMK PA3IMYHBIX MMO3HUIMN MPU BBIPAOOTKE OOIIEro pelIeHusi B COBMECTHOM N1eATENbHOCTH;
CIIyIlIaTh HmapTHepa, (GOpMyIupoOBaTh U apryMEHTHPOBATH CBO€ MHEHHE, KOPPEKTHO OTCTaUBATh CBOIO
MO3UILMI0 U KOOPAMHHUPOBATh €€ C MO3UIHMHM MapTHEPOB, B TOM YHCJIE B CUTyallUM CTOJIKHOBEHUS
MHTEPECOB; NMPOAYKTUBHO pa3pemiaTb KOH(IMKTHI HA OCHOBE y4eTa MHTEPECOB M MO3UIMH BCEX €ro
YYaCTHHMKOB, IIOMCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOO0B pa3pelieHnss KOH(INKTOB.

W3yueHre XuMUM B OCHOBHOM HIKOJIE Ja€T BO3MOYKHOCTh JIOCTUYb CIEAYIOLUIUX PE3yJIbTaToOB B
HalpaBJICHUU JUYHOCTHOIO Pa3BUTHS:

1. BocmuTaHWE POCCHICKOMN T'PAKIAHCKOW HICHTHUYHOCTH: MAaTPUOTH3MA, JTIOOBH M YBOXXCHHUIO K
OrteuecTBY, UyBCTBa TOPAOCTH 3a CBOIO POMHY, 32 POCCUHCKYIO XMMHUYECKYIO HAYKY;

2. (opMupoBaHHE ILEJOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKM M OOIIECTBEHHOM MpakTHKH, a TaKXe COLMAIbHOMY, KYJIbTYpPHOMY,
SA3BIKOBOMY U JYXOBHOMY MHOI00Opa3uI0 COBPEMEHHOTO MUPA;

3. (dopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTM M CHOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTUBAIIMM K O0OYUEHUIO U TI03HAHUIO, BBIOODY
po(uIbHOro 00pa30BaHUs HAa OCHOBE MH(OPMAIMK O CYLIECTBYIOIIMX NPO(ECCHsIX U JIUUYHBIX
npo(ecCUOHANBHBIX ~ NPEANOYTEHUI, OCO3HAHHOMY  IOCTPOCHHUIO  MHIMBUAYAJIbHOU
00pa30oBaTesIbHON TPAEKTOPHH C YUETOM YCTOMUYUBBIX M0O3HABATEIbHBIX HHTEPECOB;

4. QopmupoBaHHE KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B 0OOpa30BaTe/IbHOH, OOLIECTBEHHO
M10JIE3HOM, Y4eOHO-UCCIeI0BATENLCKOM, TBOPUECKOM U IPYTUX BUJAX AEATEIbHOCTH;

5. (opMupoBaHME MOHMMAHUS LIEHHOCTU 3/10pOBOro M 0Oe30mMacHOro obpasza >KU3HU; YCBOEHHE
NPaBUI HHAMBUIYAJIILHOTO M KOJUIEKTMBHOIO 0€3011acCHOrO IOBEAEHUS B Ype3BbIYAMHBIX
CUTYaLUsX, YTPOXKAIOLIUX KU3HU U 3J0POBbIO JIIOJEH;

6. dopmupoBaHMe NO3HABATENbHOM M HMH(MOPMAIMOHHON KYIBTYpBl, B TOM 4YHCIE pa3BUTHE
HaBBIKOB CaMOCTOSATENIbHOM padoThl ¢ Y4eOHBIMH TOCOOMSMH, KHUTAaMH, JOCTYIHBIMHU
MHCTPYMEHTAMHU U TEXHUYECKUMHU CPeACTBaMU MH()OPMAITMOHHBIX TEXHOJIOTHI;

7. (opMupoBaHHE OCHOB HKOJIOTMUECKOTO CO3HAHUS Ha OCHOBE MPU3HAHMS LIEHHOCTH >KU3HU BO
BceX €€ TMpOSIBIEHUSAX M HEOOXOJUMOCTH OTBETCTBEHHOTO, OEpeXHOr0 OTHOUIEHUs K
OKpYyKarollen cpene;

8. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3a]a4, YMEHUS HAXOIUTh aIeKBATHBIE CIIOCOOBI
MOBEJICHUSI M B3aUMO/ICHCTBHS C ApTHEPAMH BO BpeMsl yueOHO 1 BHEy4eOHOM JeATebHOCTH,
CMOCOOHOCTH OIIEHHMBATh MPOOJIEMHBIE CUTYallMd M OTEPaTUBHO NPHUHUMATh OTBETCTBEHHbBIE



pelieHus B pa3lMYHbIX TMPOAYKTHUBHBIX BHUAAX JAEATENbHOCTH (ydeOHash MOMCKOBO-
HCCIIeI0BATeNbCKas, KITyOHasl, TPOEKTHAsI, KPY>KKOBAas U T. 1. )

Conepxxanue y4eOHOro npeamera
Paznen 1. OcHOBHBIE IOHATHS XMMUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeACTABIeHMI)
(524.)
Tema 1. [lepBoHavaibHble XMMHUYECKHE MOHATHSA (20 yacoB)

[Ipenmer xumun. Xumusa KaK 4acThb €CTECTBO3HaHUA. BemiectBa m ux cBoictBa. Yucteie
BeIlleCTBA U cMecU. MeTo/ibl TI03HAHUS B XUMHUH: HaOII0[eHUE, SKcriepuMenT. [IpueMsr 6e30macHo
paboTel ¢ 00opymoBaHueM u BemecTBaMu. CTpoeHHE IIIaMEHH.

Uucteie BemectBa U cMecd. CrocoObl OYMCTKH BEIECTB: OTCTaMBaHUE, (PHIBTPOBAHUE,
BBITIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. Gusndeckne 1 XUMHUECKHUE SIBICHUS. XUMUYECKUE
peakuuu. [Ipu3Haky XMMHYECKMX PEaKIHMi W YCIOBUS BO3HUKHOBEHMSI M TEUCHUS] XUMHUYECKHX
peaKuui.

ATOMBI, MOJIEKYJIBI U HOHBI. BeliecTtBa MOJEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHUSI.
Kpucrannmueckue u amopdusie BemecTBa. Kpucramimueckue pemeTKd: HOHHAs, aTOMHas |
MoJIeKyJsipHas. [IpocTeie M ClOKHBIE BemeCTBA. XUMUYECKUN 3J€MEHT. MeTaulbl 1 HEMETaJlIb.
AtomHas enuHuIa Maccbl. OTHOCUTENbHAs aTOMHas macca.  S3bIK XUMUM. 3HAKU XUMHUYECKUX
2JIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BeMIeCTBA. XuUMHUueckue ¢GopMmynbl. OTHOCHUTEIbHAS
MOJIEKYyJIsipHass Macca. KadecTBEHHBI W KOJMYECTBEHHBIM COCTaB BEIIECTBA. BBIUMCIECHHS MO
XUMUYeCKUM popmynaMm. MaccoBast 10J1s1 XHMHYECKOTO JIEMEHTA B CJIO’KHOM BEIIECTBE.

BanentHOCTh XUMHUUYECKHX dJIeMEHTOB. OnpeiesieHrue BaJIEHTHOCTH 3JIEMEHTOB 110 (hopMyIiam
OuHapHbIX coeauHeHU. CocTaBleHHE XUMHUYECKHX (QOpMysl OWHApHBIX COCAMHEHUH IO
BAJICHTHOCTH.

ATOMHO — MOJICKYJISIPHOE Y4e€HHE. 3aKOH COXpaHEHUs Macchl BemecTB. JKu3Hp u
nesarenbHocTh M.B. JIoMoHOcoBa. XuMuueckue ypaBHEHUsA. THUITBI XUMUUYECKUX PEAKIIHI.

Tema 2. Kucaopona. I'openne (6 yacos)

Kucnopon. Haxoxnenue B mpupone. Ilomyuenue xkuciaopoga B JgabopaTopuud |
NPOMBIIIIEHHOCTH. DU3NMYECKHMEe W XUMHYECKHE CBOMCTBa Kuciopoda. lopenue.  OKcHBbL.
[Ipumenenne kuciopona. KpyroBopor kucimopoma B npupoge. O30H, aioTponus KUCIOPOJa.
Bo3nyx u ero cocras. 3amura atMocepHOro Bo3ayXa OT 3arpsi3HEeHuil.

Tema 3. Bogopona (4 uaca)

Bonopon. Haxoxnenne B mpupoxae. Ilomydenwe Bogopoma B jmaboparopun U
MPOMBIIIIEHHOCTH. DU3NYECKHe U XMMHUUYECKHE CBOMCTBA BOJAOpoJa. Bomopox — BoccTaHOBUTED.
Meps! 6e3omacHocTH IpH padboTe ¢ BogopoioM. [Ipumenenre Bogopoia.

Tema 4. Boga. PacTBopsl (7 4acoB)

Bopna. Metonbl onpenenenusi cocraBa BOJbl — aHAIU3 U CUHTE3. DU3NUYecKre CBOMCTBA BOJBI.
Bona B mpupojie u ciocoObl ee 0YMCTKU. Adparusi BoJibl. XMMHUECKHUEe CBOMCTBA Boabl. [Ipumenenue
BoJbl. Boma — pactBoputens. PacTBopuMocTh BemiecTB B Boje. MaccoBas J0Jisi pacTBOPEHHOTO
BEILIECTBA.

Tema 5. KosinuecTBeHHble oTHOMEHHsT B xuMun (54acoB)

KonnuectBennble oTHomieHust B xumuu. KonudectBo BemiectBa. Monb. MonsipHas Macca.
3akoH ABoraapo. MosipHblii 00beM razoB. OTHOCUTENbHAS MIIOTHOCTH Ta30B. OObEeMHBIE OTHOIIICHHS
ra3oB [PU XUMUYECKUX PEAKIIMSIX.

Tema 6. BaxkHeiimme kiaaccsl Heopranmieckux coenHenuii (10 yaco)

Baxkneiimue kmaccel HeEOpraHWdeckux coeanHeHud. OKCHIBI: COCTaB, KIacCU(pUKAIIUA.
OcHOBHBIE U KHCIIOTHBIE OKcHAbl. HomeHknatypa okcunoB. PuU3nueckue M XMMHUYECKHE CBOMCTBA,
MOJy4eHUE U TPUMEHEHUE OKCUIOB.

Iunpoxcunpl. Kinaccupukanus ruapokcunoB. OcnoBanus. Cocrta. lllenoun u HepacTBoprUMBIe
ocHoBaHus. Howmenknarypa. ®@usnyeckue M XUMUYECKHME CBOMCTBAa OCHOBaHUW. Peakuus
HedTpanuzanuu. [lonydeHne u npuMeHeHne OCHOBaHUH. AM(OTEpHBIE OKCUIBI U THAPOKCHUIBI.



Kucnotsl. CocraB. Knaccupukanus. Homenknarypa. @usnueckie 1 XMMUYECKUE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN Psi METAIIOB.

Comu. CocraB. Kiaccupukanusa. Homenknarypa. ®@usnyeckue CBOWCTBA  COJEH.
PactBopumocTs coneil B Bojxe. Xumuyeckue cBoictBa coiiell. CrocoObl MOJIydeHUs COJIEH.
IIpumeHenue conen.

I'enernueckas cBs3b MEXIY OCHOBHBIMH KJIaCCaMU HEOPTAaHUYECKUX COEIUHEHUI.

Jemoncrpanuu. O3HakoMIIeHHE C 00pa3lamMH MPOCTHIX M CIOXHBIX BemecTB. CrocoObl
OYUCTKH BEIIECTB: KPHCTALIM3AIMS, JUCTHULAINA, XpoMaTorpadus. OmNbITH, MOATBEPKIAAIONINE
3aKOH COXPaHEHMsI MacChl BELLIECTB.

[Tonyuenue u cobupanue KUCIOPOIa METOJOM BBITECHEHUS BO3yXa U BoAbl. OnpeseneHue
cocraBa Bo3nyxa. Konnekyus Heghmu, KaMeHHO20 Yeisi U NPOOYKMO8 UX nepepadomxiu.

[Tonyuenue Bopopoaa B annapate Kuna, mpoepka BoiopoJia Ha YUCTOTY, TOPEHHUE BOIOPO/a,
coOupaHue BOAOPOIa METOJOM BBITECHEHUS BO3/JyXa U BOJBI.

Amnanu3s Bosibl. CHHTE3 BOJBI.
3HAKOMCTBO ¢ 00pa3ilaMu OKCHJIOB, KHCIIOT, OCHOBaHUM U cosieil. Helrpanuzanus ménoun
KHUCJIOTON B IPUCYTCTBUU MHIUKATOPA.

JlabopaTopHble onbIThl. PacCMOTpeHHE BEMIECTB C Pa3IMUYHBIMU (PU3HUYECKUMU CBOMCTBAMHM.
Pa3znenenne cMecu ¢ nomoinpio MarauTa. [Ipumeps! pu3ndeckux 1 XuMU4eckux sBaeHui. Peakuuu,
WUTIOCTPUPYIOIINE OCHOBHbBIE MMPU3HAKHU XapaKTePHBIX peaklnu. PaznokeHne oCHOBHOTO KapOoHaTa
meau (I1). Peakuus 3amenieHust MeIu Kelie30M.

O3HakoMJieHHE ¢ 00pa3laMu OKCHJIOB.

BsaunmopetictBre Bogopoaa ¢ okcuaom meau (11).

OnbIThI, MOATBEPKAAIONINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUH.

IIpakTHyeckue padoTbl

e [IpaBmiia TexHUKH O€30MTACHOCTH TIPH pabOTe B XUMHUUECKOM KaOuHeTe. O3HaKOMIICHHE
¢ 1abopaTopHBIM 00OPYIOBAHUEM.

e OuKCTKA 3arpsiI3HEHHON MOBAPEHHOM COJIH.

e [losryueHue u cBOICTBa KUCIOPOAA

e [losryuenue Boiopoaa U U3y4eHUe €ro CBOMCTB.

e [I[puroroBiieHrE PaCTBOPOB COJIEH C ONPEIETEHHON MACCOBOM JIOJIEH paCTBOPEHHOTO
BEILIECTBA.

e PelieHne 3kciepuMeHTaNbHbBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COEIUHEHUNY.

Pacuernnle 3agauu:

Brruncnenue oTHOCUTEBFHON MOJIEKYIIIPHOM MaccChl BelecTBa 1o hopMmyie.
Brruncnenue MaccoBoil 1014 3JIEMEHTa B XUMUYECKOM COEIMHEHUH. Y CTAaHOBJICHUE
npocreiiei popmyIibl BeecTBa o MacCOBBIM JIOJISIM JIEMEHTOB.

Haxosxienne MaccoBoi 10711 pacCTBOPEHHOTO BEILIECTBA B pacTBOpE. Brruncienne Macchbl
pPacTBOPEHHOrO BEUIECTBA U BOJbI VISl IPUTOTOBIIEHUS PACTBOPA ONPEAEIEHHON KOHLEHTPAIUH.

OOBbEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKIIUsIX.

Boruncnenus no XuMHYECKUM ypaBHEHHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJTHOTO U3
MPOIAYKTOB PEAKIIMU MO MACCe UCXOIHOTO BEIECTBA, 00BEMY MM KOJMUYECTBY BEIIECTBA,
COJZIEPIKaLIET0 ONMPENEIEHHYIO JOI0 IPUMECEN.

Pasnes 2. [leppoguyeckuii 3aK0OH M MEPHOAUYECKasi CHCTeMAa XUMHYecKHuX daemenToB JI.H.
MenpaesieeBa. Ctpoenue atroma (94)
Tema 7. Ilepuoanyecknii 3aK0H M cTpoeHue atoma (9 4acoB)

[lepBbie MOMBITKH KIACCU(PUKAIMU XUMUYECKHX SI€MEHTOB. [[oHSATHE O TpyMmax CXOIHBIX
3JEMEHTOB. ECTECTBEHHBIE CEMENCTBA ILIECIIOYHBIX METAJUIOB M TaJOr€HOB. biiaropoaHsie rassl.
[Tepuonnueckuii 3axkon .M.Menneneesa. [lepuoguyeckas cucteMa Kak €CTECTBEHHO — HAy4yHOE
KIacCU(pUKAIUs XUMHUYECKUX dIeMeHTOB. Tabmuunas Qopma mpeactaBieHus Kiaccuukammm
XUMHUYECKUX d1eMeHTOB. CTpykTypa Tabnuubl «llepuoanueckas cucreMa XMUMUYECKHUX 3JIEMEHTOB



JH.U. MenneneeBa» (xopotrkas ¢opma): A- u b- rpynnbl, nepuoabl. DPHU3UYECKUH CMBICT
MOPSAKOBOTO AJIEMEHTA, HOMepa Mepuojia, HoMepa Ipymninbl (JUist 2IEMEHTOB A-TpyIin).

CrpoeHue aroma: siipo M 3JIeKTpoHHast o0oJsiouka. CoCTaB aTOMHBIX SA€p: NPOTOHBI U
HeHUTpoHbl. M30TOmBI. 3apsii aTOMHOrO sijpa, MacCoOBOE YHMCIIO, OTHOCUTENIbHAs aTOMHAas Macca.
CoBpemenHast OpMYITHUPOBKA MOHITHS «XUMUYCCKUHN IIEMEHTY.

DneKTpoHHAas 000JI0YKa aToMa: TOHSATHE 00 SHEPreTHIeCKOM YpOBHE (IJIEKTPOHHOM CJIOE),
ero EMKOCTH. 3all0JIHEHUE AJIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB [IEPBOIO — TPETHETO MEPUOJIOB.
CoBpemenHas HopMyIHPOBKA MEPHOIHUECKOTO 3aKOHA.

3HaueHue nepuoaudeckoro 3akoHa. Hayunsle noctmxenus .M. MenneneeBa: ucnpasiieHue
OTHOCHUTENIbHBIX AaTOMHBIX MAacC, TMpEeJACKa3aHuEe CYIICCTBOBAHHUS HEOTKPBITHIX DJIEMEHTOB,
MEPECTAHOBKU XMMHUYECKUX 3JIEMEHTOB B NEpUoAHYECKOM cucteme. JKusHp u nesrenbHocTh ..
Menneneesa.

JdemoncTpaumnu:

du3nyecKrue CBOMCTBA HIEIOYHBIX METAUIOB. B3anmoaeiicTBHE OKCUAOB HAaTpHs, MarHws,
¢docdopa, cepsl ¢ BOJIOM, HCCIeI0BaHNE CBOMCTB MOTYUYEHHBIX TPOIYKTOB. B3anmonelicTBue HaTpus
U Kanusg ¢ BoJoil. Dusnyueckrne CBOWMCTBA TaJOr€HOB. B3amMoaeicTBHE alOMHHUS C XJIOPOM,
OpoMOM U Ho/I0M.

Pa3znea 3. Ctpoenne BemecrBa. XuMu4eckas cBsidb (74)
Tema 8. CTtpoenne BemecTBa. XuMuueckasi cBsi3b (7 4acoB)

DIEeKTPOOTPUIIATEIIEHOCTh XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE BHUIBI XUMHUYECKOW CBSI3H:
KOBQJICHTHAs HEMOJIApHAs, KOBAJICHTHAs TOJSpHas, MOHHAas. BaJeHTHOCTh JJIEMEHTOB B CBETE
anekTpoHHOW Teopuu. Crenenb okwucineHus. IlpaBuna omnpeneneHus creneHed OKUCICHUS
3IIEMEHTOB.

JdemoncTpaumnu:

Comnocrapnenue (U3NKO-XUMHUYECKUX CBOMCTB COEAMHEHUN C KOBAJECHTHHIMU U HMOHHBIMHU
CBSI3MH.

IToBTOpEHue (24.)

9 kJiacc
Pa3nen 1. MHorooopa3sue xumudeckux peaxkuuid (154)+2

[ToBTOpenue (24.)

Tema 1. Knaccudukauusi XuMadecKux peakuuii (64.)

Knaccudukanuss XMMHUYECKUX DPEaKIMi: peaklMd COEAUHEHHUS, PA3JIOKEHUS, 3aMelleHus,
obMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiuu. OKUCIUTENTh, BOCCTAHOBHUTEIb, MPOLIECCHI
OKHCIIEHUsT M BOcCCTaHOBJEHUS. (COCTaBIE€HUE YPaBHEHHUHM OKHUCIMTEIIBHO -BOCCTAHOBUTEIBHBIX
peaxiuii ¢ MOMOIIbIO METO/1a AJIEKTPOHHOTO OalnaHca.

TemnoBbie 3((eKTbl XUMHUYECKUX peakiuil. ODK30TepMUYECKHE M JHIOTEPMHUUYECKUE
peakuuu. TepMOXUMHUYECKUE ypaBHEHUS. PacyeTsl 10 TEPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTh XMMUYECKUX peakiuil. @aKkTopbl, BAUSAIOLIME HA CKOPOCTh XUMHUUYECKTX PEAKLUN.
[lepBoHauanbHOE MPEACTABICHUE O KaTAJIU3E.

O6patumsie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHUHU.
Tema 2. XuMH4ecKne peakuuu B BOAHBIX pacTBopax (94.)

XUMHUYECKHE pEaKIMH B BOJHBIX PACTBOPAX. ODJIEKTPOIUTHI M HEIIEKTPOJUTHL. HOHBL
Karvonsl n anuoHsl. ['mapatHas Teopusi pacTBOPOB. DJIEKTPOJUTUYECKAS JAMCCOLMALNS KUCIOT,
ocHOBaHUW U cosell. CnalGble W culbHbIE dNeKTpoiuThl. CreneHs aucconuanuu. CTemneHb
nucconuanuu. Peakiimu MOHHOTO oOMeHa. YCIoBHUS TE€UEHUS peakiiii HOHHOTO oOMeHa 10 KOHIIA.
XHWMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHUU B CBETE NMPEACTaBICHUMN
00 DNMEeKTPOTUTHYECKON NUCCOIMANUA M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuid. [loHsTue o
TUAPOIIN3E COJIEH.

JdemoHncTpaumnu:

[IpuMepsl 3K30- ¥ SHIOTEPMHUUECKUX PEAKIIHII.

B3auMopeiictBue 1LHMHKa C COJNSHOM M YKCYCHOM  KHUCIOTOM. B3saumonelnictBue
rPaHYJIMPOBAHHOTO IIMHKA U IUHKOBOMW MBUIH C COJITHOW KUCIOTOM.



BsaumopneiictBue okcuna menu (1I) ¢ cepHoii kuca0Toil pa3HON KOHLEHTPALMU IIPU Pa3HbIX
TeMIlepaTypax.

I'openue yris B KOHIIEHTPUPOBAHHOM a30THOW KHUCIIOTE.

I'openue cepsl B paciiaBiI€HHOMN CEUTPE.

HcnbiTanue pacTBOPOB BEILIECTB HA 3JIEKTPUUECKYIO TPOBOIUMOCTb.

JIBM>KEHHE HOHOB B AJIEKTPUUECKOM II0JIE.

IIpakTnuyeckune padoThl:

N3yuenue BIusHMS YCIOBUM IPOBENCHUSI XUMUUYECKON PEAKIUH HA €€ CKOPOCTbh.

Pemienne skcniepuMeHTaNbHBIX 337124 110 TeMe «CBOWCTBA KUCIIOT, COJIEH M OCHOBAaHHMM Kak
AIEKTPOJIUTOBY

JlabopaTopHbIe ONBITHI:

Peakuuu o6MeHa Mex 1y pacTBOpaMHU 3JIEKTPOJIUTOB

Pacyernble 3a1a4n: BeruucieHus o TepMOXUMUYECKUM YPABHEHUAM PEaKLIAM.

Pa3nen 2. Muoroo6pasue Beuectn (434)
Tema 3. I'asiorensl (54.)

Hemerannel. Tanorensl. [lonoxxenue B TEPUOAMYECKOW CHUCTEME XUMHUYECKUX
3JIEMEHTOB, CTPOEHHUE WX aroMOB. Haxoxaenue B npupoae. PU3NYECKUE U XMMHUYECKUE CBOMCTBA
rajoreHoB. [lonyyeHne u MpUMEHEHUE rajoreHoB. Xjop. PU3NYECKHMEe W XUMHYECKHE CBOMCTBA
xyiopa. Ilpumenenue xnopa. XmopoBomopona. Puszmueckue cpoictBa. [lomydyenue. CosnsaHHas
kucaoTta u e€ conu. KauecTBeHHas peakuus Ha XJIOpUI-uoHbl. Pacrio3HaBaHue XJI0pua0B, OpOMUIOB,
HOUIOB.

Tema 4. KucJsiopoa u cepa(6u.)

[Tonoxenne xkucnopona u cepsl B [ICX3, crpoenune ux atomoB. Cepa. AJTOTPONHS CEPBHI.
dusznyeckre U XxumMuieckue cpoiictsa. Haxoxaenue B npupoae. [Ipumenenue cepel. CepoBoAOpOIL.
CepoBoiopoiHas KUCIIoTa U ¢e coin. KauectBennas peakius Ha cyiabua-noHel. Oxcun cepsl (1V).
dusznyeckne U xuMuueckue cBoiictBa. [Ipumenenne. CepHucras kuciota U ee coiu. KauecTBeHHas
peakuuss Ha cyiabpur-uonbl. Oxcua cepsl (VI). Cepnas kucnora. XUMHYECKHE CBOWCTBA
pa30aBIICHHON M KOHIICHTPUPOBAHHOMW CepHOM KUCIOTHI. KauecTBeHHas! peaknus Ha Cyiab(haT-HOHBI.
XHWMHUYECKUE PEAKIUH, JEKAIUE B OCHOBE MOJYYEHHUS CEPHOM KHUCIOTHI B IMPOMBIIIIEHHOCTH.
[IpumeneHne cepHOil KUCIOTHI.

Tema 5. Azot u pocdop (94.)

[Tonoxxenne azora u ¢ochopa B [ICXD, crpoeHme ux aroMoB. A30T, (PU3MUECKHE U
XUMUYECKHUE CBOMCTBA, MOJy4yeHUE M MpuMeHeHue. KpyroBopor azora B mpupoje. AMMHAK:
¢buznyeckue U XuMU4Yeckre CBOMCTBa, mojydyeHue u npumeHenue. Coian aMMoHuUs. A30THasl KUCIIOTa
n ee cBoilcTBa. OKHUCIMTENbHBIE CBOWCTBA a30THOM KUCHOTHI. [lonmydeHue a30THON KHUCIOTHI B
naboparopun. XHUMHYECKHE pEaKLUU, JIeKAlle B OCHOBE TMOJY4YCHHS a30THOM KHUCIOTHI B
npoMbllIeHHOCTH. [IpuMeHenue a30THON KucioThl. COnaM a30THOM KHCIOTBI U UX MPUMEHEHHE.
A3oTHBIE yI10OpEeHMUS.

®ochop. Amnorponus gochopa. Duznueckue U XUMUUeckne cBoiictBa docdopa. Oxcup
docdopa (V). Oprodochopnas kucnota u ee coian. PocopHbie ynoopeHus.

Tema 6. Yraepoa n kpemuuii (94.)

[Tonoxenue yrnepona u kpemuus B 1ICXD, crpoenue ux aroMoB. Yriaepod. AIOTpONHs
yraepoaa. Ou3nyecKkue U XUMUYECKHE CBOWCTBA yriepoja. AncopOrusi. YrapHblii ra3, CBOHCTBA U
¢dbuznonoruueckoe IecTBHE Ha OpraHuW3M. YTIIEKHCHBIH Ta3. YTOJNbHAas KUCJIOTa M €€ COJH.
KauecTBennsle peakiuu Ha KapOoHAT-MOHBL KpyroBopoT yriepona B mpupojae. Opranuyeckue
COEIMHEHMS yriiepoja.

Kpemuuit. Oxcun kpemuus (4). Kpemuueas kucnorta u ee conu. Cmexno. Llemenm.

Tema 7. Metasuibl (144.)

[Tonoxxenue meramioB B [ICXD JI.M.MenneneeBa, cTpoeHne ux aroMoB. Meramnueckas
cBsA3b. (PU3MUECKHE CBOMCTBA METAUIOB. PsJ aKkTUBHOCTH METaUIOB. XHMMHUYECKHE CBOMCTBa
MetaioB. OOmue crnocoObl monmydeHuss meramuioB. CrnaBel MetawioB.  lllemounbie mMeTanibl.
[TonosxeHue 1menouYHbIX METAJUIOB B MEPUOANYECKON cCUcTEME, CTpOCHHE UX aToMOB. HaxoxaeHue B



npupoje. MarHuii M KaiublUil, MX BaKHeWIHe coenuHEHHA. JKeCTKOCTh BOABI M CHOCOOBI ee
yCTpaHEHHUS.

Antomunuii. IlonoxeHue aatOMUHUS B IEPUOJAMYECKON CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenue B nmpupoje. duznyeckne 1 XMMUYECKHE CBOMCTBA aTIOMUHUSA. AM(POTEPHOCTh OKCHAA
U TUJIPOKCHJIA AJTFOMHUHUSL.

Kenezo. [lonoxenune xenesa B IEPUOAUUECKON CHCTEME, CTpOEHHUE ero aroma. HaxoxneHue
B npupoje. dusnueckue U XUMHUYECKHE CBOMCTBa jkeje3a. BaxHeilllime coeluHEHUs Xelesa:
OKCHU/IBI, TUAPOKCH B U conu kenesa (1) u sxenesa (111). KauecTBeHHbIie peakiiy Ha HOHBI.

JdemoHcTpaumnu:

®u3nYecKue CBOMCTBA ITAJIOTEHOB.

[Tonyuenue xa0poBOIOPOJA U PACTBOPEHUE €TI0 B BOJIE.

AnnotponHsie Moupukanuu cepbl. OOpasibl IPUPOAHBIX CYIb(UIOB U CYIb(aTOB.

[Tonyuenue amMmmuaka 1 ero pactBopeHue B Boje. O3HaKOMJIEHHE C 00pa3liaMy MPUPOTHBIX
HUTPATOB, Pocharon

Mogenu KpUCTALIMYECKUX PEmETOK  anMa3za W rpadura. 3HAKOMCTBO C oOpasimamu
MIPUPOIHBIX KapOOHATOB U CUIIMKATOB

3HaKOMCTBO ¢ 00pa3lamMu Ba)XHEUIIUX CO€AMHEHUMN HATPU s, KK, IPUPOJHBIX COETNHEHUN

KaJmplus, pyAaMH Kejesa, COEIMHEHUSMH  QJIFOMHUHHUSL. B3aumopeiicTBue IIET0YHBIX,
IIeJIOYHO3EMETIbHBIX METAJUIOB U aJIIOMUHUSA ¢ BoJI0M. CokKUraHue keje3a B KHCIOPOJE U XJIOpe.

IIpakTHyeckue padoThI:

[Tony4yeHue COJITHONW KUCIIOTHI M U3yYEHUE €€ CBOMCTB.

Pemenue sxcriepuMeHTaNbHBIX 3aa4 10 TeMe «Kucnopos u cepa»

[Tonyuenue amMmmuaka u U3y4eHHe ero CBOMCTB.

[Tonygyenue oxcuaa yriepona (1V) u nzydenue ero cBoiicts. Pacro3HaBanue kapOOHATOB.

Penrenne sxcriepuMeHTANBHBIX 3a7a4 10 TeMe «MeTasuibl U UX COETUHEHUSD).

JlaGopaTopHbIe ONBITHI:

BrITecHeHMe ragoreHaMu Jpyr Apyra U3 pacTBOPOB X COEAMHEHMI.

KadectBennsie peakuun cynbpua-, CyIbPuT- U CyiIb(har- HOHOB B PACTBOPE.

O3HakomJieHHEe ¢ 00pa3laMu cepbl U €€ MPUPOIHBIMU COCTUHEHUSIMHU.

B3anmopelicTBre coseil aMMOHHS CO IIEJI0YaMHU.

KauecTBeHHble peakiiy Ha KapOOHAT- U CUITHKAT- HOHBI.

KauecTtBeHHas peakuys Ha yri€KHCIIbIN Tras3.

N3yuenne oOpas3moB MeTaioB. B3anMoneiicTBHEe MeETaNIOB € pacTBOpaMu  COJIeH.
O3HakoMJIEHHE CO CBOMCTBaMH M TMpeBpallleHUsMU KapOOHAaTOB U Tuipokapbonartos. [lomyuenue
TUAPOKCH/IA ATIOMUHHUS U B3aUMOJECHCTBUE €r0 ¢ KUCIOTaMu M 1enoyamu. KauecTBeHHbIE peakuuu
Ha nonsl Fe?* u Fe3*

PacuerHble 3agaun:

Brrurcnenus mo XuMUYECKUM YPaBHEHHUSM Macchl, 00bEMa MIIM KOJIMYECTBA BEIIECTBA OJHOTO
U3 TPOJYKTOB PEAKIMH [0 Macce HCXOJHOrO BellecTBa, OO0BEMY WM KOJIMYECTBY BEIIECTBA,
COJIEpXKAIIEro ONPEACIEHHYIO 100 MPUMECEH.
Pasznen 3. KpaTkuii 0030p BaxHeilmux opranudeckux Bemects (104)
Tema 8. [lepBoHavabHBbIE NPeCTABICHUS 00 Oprannyeckux Bemecrsax (104.)

IIpenmer oprannueckoil xumun. Heopranuuecknue u opraHMu4e€CKHE COCIUHEHUS. YTIIEPO —
OCHOBa u3HHU Ha 3emie. OCOOEHHOCTH CTPOEHHSI AaTOMa YIJIepo/ia B OPraHUYECKUX COCTUHEHUSX.

VYrnesogoponsl. IlpenenbHble yriieBogoponael. MeraH, 3TaH, OponaH — IPOCTEHIINE
NpPEJICTaBUTENIN  MpPEJeNbHBIX  yrieBoaopoaoB.  CTpyKTypHble  (QOpPMYIBl  YIII€BOJOPOIOB.
I'omonornueckuii psif HpeneNbHBIX YriIeBOAOpoaoB. I'omosorn. @Pu3NYeCKHE U XUMHUYECKHE
CBOMCTBa IPEJENIBbHBIX YIIIEBOJOPOI0B. Peakuinu ropenus u 3amemienusd. HaxoxxaeHue B npupone
IIpeenbHbIX YriIeBoaopooB. [Ipumenenre Merana.

HenpenenbHble yrieBoaopoipl. DTHICHOBBIM Psii HENPEAEIBHBIX YIIEBOAOPOIOB. DTUIIEH.
Du3nYeCcKUe U XMMUYECKHE CBOICTBA 3TUJICHA.



AUETWIEHOBBIM psAJl HENpEAETIbHBIX YIIIEBOJAOPOJOB. AneruieH. CBOWCTBa aleTHIICHA.
IIpuMeHeHue aneTuieHa.

[MpousBoaubie yraeBoaopoaoB. Kparkuii 0630p OpraHMYeCKUX COCTUHEHUI: OTHOATOMHBIC

CIHUPTHI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE 3(UPHI, KUPBI, YTICBOIbI, aMUHOKUCIIOTHI, Oenku. Pob

OEJIKOB B OpraHuU3Me.
[ToHsiTHE O BHICOKOMOJEKYISPHBIX BeuiecTBax. CTpyKTypa MOJUMEPOB: MOHOMED, HOJUMED,

CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIMMEPHU3AlIUN. HOJII/IBTI/IJIGH, IMOJIMITPONHIICH, ITOJIUBUHUIIXJIOPU .
JdemoHcTpaumnu:
Mopnenu MOJNEKyl OpraHM4YecKHMX COeluMHEHUi. I'opeHue yriieBoJopo/oB M OOHapyX eHHE

IIPOJIyKTOB X ropenusi. Kauecrsennas peaxkuus Ha sTwiieH. [lonydenue sTueHa.
PacTBOpeHue 3Tun0BOrO crupra B BojJe. PacTBopeHue riumuepruHa B BOJE.

[Tony4yenue u CBOMCTBA YKCYCHOM KUCIOTHIL. MccnenoBanue CBOMCTB )KMPOB: paCTBOPUMOCTH B

BOJIE U OPraHMYECKUX PACTBOPUTEIISIX.
KauecTBeHHBIE peakIK Ha TJIIOKO3Y M Kpaxmall.
O3HakoMiIeHHE ¢ 00pa3aMy U3JEIUil U3 OJUAITUIICHA, TOIUIIPOIIICHA, IOIUBUHUIXJIOPUA.

TemaTuyeckoe MJIAHUPOBAHME.

Ne i/t HaumenoBanue paszienon Kommsectso wacos
8 kaacc.
Pa3nen 1. OcHOBHBbIE NOHATHSA XUMHH (YPOBEHb aTOMHO-
MOJICKYJISIPHBIX NIpeAcTaBjaeHui) (524)

1 [[lepBoHauagbHBIE XUMUYECKUE TIOHATHUS 20

2 |[Kucnopon. 'openne 6

3 [Bomopon 4

4 Bopna. PacTtBopsI. 7

5 [KonnmyecTBEeHHBIE OTHOIICHUS B XUMHUH 5

6 [BaxHeiimme K1acchl HEOPraHUYECKUX COCTUHECHHM 10

Pa3znen 2. Ilepuoagnyeckuii 3aK0H M NePHOAMYECKASI CHCTEMA
xumuuyeckux 3jemMeHToB .. MenneneeBa. CtpoeHue aroma
(9 4.)

7 [[lepmoamdeckuii 3aKOH U CTPOCHHUE aTOMa 9
Pa3znes 3. CTpoenne BemecTrBa. XumMuieckasi CBsi3b (74.)

8 [CtpoeHnue BemecTBa. XUMHUUYECKAsI CBS3h 7
IloBTOpEHUE 2
HToro 70

9 kyacc
IToBTOpEHNE OCHOBHBIX BOIIPOCOB 8 KJ1acca 2
Pa3znea 1. Muorooopasue xumudeckux peaxkuuii (154)
1 [Knaccudukarus XUMHYECKUX PEAKITUi 6
2 [XuMHUYecKHe peaKIuu B BOJHBIX PacTBOpax 9
Pa3nen 2. Muorooopasue Bemectn (434)

3 [Camorensl 5

4 |[Kucnopon u cepa 6

5  |A30T1 u pochop 9

6 |Yriepoa u kpeMHUit 9

7  [Metamibl 14

Paznen 3. KpaTrkuii 0030p BakHeHIIMX OPraHUu4eCKNuX
BemecTB (104)

8 |[lepBoHayanbpHBIC MPEACTaBICHHS 00 OPraHNYEeCKUX BEIIECTBAX 10

HUtoro 70




