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Ilnannpyemblie pe3yabTaThl 0CBOEHHS yueOHoro npeamera

Yuamuiicss nayunres:

pasinyaTh BaXHEWIINE XUMHYECKHE IIOHSTHSA: BEIECCTBO, XMMUYECKHI 3JIEMEHT,
aTOM, MOJIeKyJa, XHMH4YecKas CBs3b, BallEHTHOCTb, CTENEeHb OKHUCIIEHHS,
YTTIEPOAHBIH CKeneT, hyHKIHOHANBHAS TPYIINa, HU30MepHUsl, TOMOJIOTHS;

Ha3bIBaTh OCHOBHBIC TEOPHH XUMHH: XUMHUECKOH CBS3M, CTPOEHHUS OpPraHHYECKUX
BEIIECTB;

OTPENCISITh  BaXKHEUIIME BEIIECTBA M MAaTepHalbl: YKCYCHass KHCIIOTa, METaH,
3TUJICH, aleTHIIEH, OEH30J, 3TaHOI, JKHPBI, MBI, IIIIOKO3a, caxaposa, Kpaxmall,
KIeT4yaTKa, OeNIKH, KCKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, Kay4dyKH,
IJIACTMACCHI;

MaBaTh ONPEJCICHHS BAXKHEUIIUM XUMHYECKHM MOHSTHSIM: BEIIECTBO, XUMHYECKUMI
BJIEMEHT, aTOM, MOJIEKYJa, OTHOCHTE/ILHBIE ATOMHAS U MOJIEKYJIIpHas Macchl, HOH,
AJIOTPOIINA, H30TOIbI, XUMHYECKas! CBSI3b, SNIEKTPOOTPHIATETEHOCT, BaJICHTHOCTb,
CTETICHb OKUCJICHHS, MONb, MOISIPHAs Macca, MOJSpPHEIIL 0o0BeM, BellecTBa
MOIIEKYJIAPHOTO M HEMOJIEKYJISIPHOTO ~CTPOEHHs, pAacTBOPEL, JJIEKTPOJIUT M
HESJICKTPOJIAT, 3IEKTPOUTHYECKAST TUCCOIHALHSI, OKUCITHTEND 1 BOCCTAHOBUTEIIB,
OKUCJICHUE W BOCCTAHOBIICHUE, TEIVIOBON 5()(EKT peaKkinu, CKOPOCTh XUMHUUYECKOH
peakiuH, KaTajans, XMMHYECKOE  paBHOBECHE, YIJI€POIHBIH CKeJleT,
(QyHKLHOHATBHAS IPyIIIa, HU30MEpHUs1, TOMOJIOTHSI,;

OOBSICHATE OCHOBHEBIC 3aKOHbBI XHMHH: COXpaHEeHHs] MAacChl BEIIECTB, [IOCTOSHCTBA
COCTaBa, NEPUOAUUECKUM 3aKOH;

TIOHAMAaTb OCHOBHBIE TEOPUM XUMUM: XHUMHUYECKOH CBS3H, 3NIEKTPOITUTHYECKOH
AUCCOLHALINH, CTPOCHHS OPraHUIECKHX COEIMHEHUIL;

Yuamuiics Mo/Iy4HT BO3MOKHOCTHL HAYUHTHCS:

HasbIBaTb M3YYCHHBIC BEINECTBA 10 «TPHUBUAILHOM» WM MEX Iy HApOaHOI1
HOMEHKIIAType;

ONpeAesATh: BallCHTHOCTh M CTENeHb OKUCIEHHS XUMHUYECKHUX 3JIEMEHTOB,
TIPUHAUIKHOCTE BEIISCTB K Pa3siMYHbIM KIIaccaM COeIUHEHHUIN;

XapaKTepH30BaTh: 3aBHCHUMOCTH CBOWCTB BEIIECTB OT HX COCTABA M CTPOCHUSI,
IPUPOIY XMMHMYECKOH CBS3M, 3aBHCHMOCTh CKOPOCTH XHMHUECKOIl peakuuu u
TMOJIOMEHUA XUMUECKOTO PABHOBECHS OT PA3IHYHBIX (haKTOPOB;

BLIIIOTHATE ~ XUMHYECKHH  OKCIIEPHMEHT [0  pACIO3HABAHMIO  BaKHEMIIIX
OpTaHHYECKHUX BEIECTB;

IIPOBOIUTE ~ CaMOCTOSITEJIHBIA  TOHMCK  XHMHYECKO MHQOpMaLku ¢
MCIIOJIb30BAHUEM  Pa3IM4HBIX  HCTOYHHKOB (HAYYHO-IIOMYIISAPHBIX  H3[AHMIA,
KOMITBIOTEPHEIX 0a3 JaHHBIX, pecypcoB UHTepHETA); HCIIONB30BATE KOMIIBIOTE€pHEIE
TEXHOJIOTHM Uil OOpaGOTKM W Mepefadyd XHMHUECKOl HHbOpMauu u ee
NPEICTAaBICHUS B Pa3sNIUYHBIX (opMax.

MCTIONB30BaTh IIPUOOPETEHHbIC 3HAHUS U YMEHHUS B NIPaKTUYECKOH HEATETLHOCTH |
IIOBCETHEBHOMN KU3HHU JJIS:

OOBSICHEHHS XUMHYECKUX SBIEHHIA, [IPOUCXOMAIMX B MpUpofe, OBITY U Ha
IIPOU3BOJICTBE;



OIPCACICHUA BOSMOKHOCTH IPOTEKAHHS XUMUUECKUX TIPEBPALCHUH B PasIM4HBIX
YCITOBHAX U OLEHKH HX TOCJIENCTBHII;

IKOJIOTMHIECKH IPaMOTHOTO TIOBEEHHUS B OKPYKAIOMIeH cpe/ie;

OLCHKHM BIHAHUA XUMUYECKOrO 3arps3HEHHs OKpY)KaloIIeH cpembl Ha OpraHu3M
€I0BEeKA U IPYTHUE KUBBIE OPraHU3MBIL;

6e3011acHOro OGPALIEHHS C TOPIOYUME U TOKCHIHBIME BEILECTBaMH, 1a00PaTOPHEIM
000pyHOBaHHEM;

HMPUTOTOBJIEHUS PACTBOPOB 33/laHHOM KOHIIEHTpaLKK B OBITY ¥ Ha IIPOU3BOJICTBE;
HCIONB30BaTh B paboTe  MeTOAbl  HAGMIONEHHS,  OMBIT, OKCIIEPUMEHT,
MOJIEJTUPOBaHHE.

MPOBEPATE HHMOPMAIIMIO M  HAXOIUTb AOTIOJHUTENBHYI0 HH(DOPMAIHIO ¢
HCIIONTb30BAHUEM CTIPABOYHOM JTUTEPATypHI.




CoaepxaHue yueGHOro mpeamera.

10 kiace.

Pazjen 1.Teopernyeckne 0CHOBBI Oprauuyeckoii XuMun

Teopus xummaeckoro crpoenust A.M, ByTnepoBa: oCHOBHbIE MOHSTHS, [TOJOXEHUS,
cnenctBrsa. CoBpeMeHHBIE IIPEICTAaBICHHS O CTPOEHHM OpPTaHHYECKHX COSIHHEHMM.
M3omepsr. M3omepus. DMnupudecKkue, CTpyKTYpHBIE, JIEKTPOHHBIE GOpMyIbl. Mozenu
MOJIEKYJI OpraHHYeCKUX COeNUMHEHuH. ,KuzHo Hayunas u obwecmeenHas
deamenvrocmov A. M. Bymaepoea.

OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE OPraHMYeCKHX COeIHHEHHI.
['ubpuamsanus 31eKTPOHHBIX opbuTaieli mpu o6Pa30OBAHUU KOBAIEHTHBIX CBS3EHi.
IIpoctas W KpaTHas KOBaJIeHTHble CBS3H. Memoosl ucciedo6anus OpeaHudeckux
coeduHeHUl

Teoperuveckre OCHOBBI TNPOTEKaHHS peakuuii OpPraHWYecKUX COEIUHEHWUIA,
Knaccupukanus opranmuecknx peaknueid. OcoOGEHHOCTH TNpPOTEKAHMS peaKiuii
OpPraHUYeCcKUX COEJIUMHEHHUH.

Pasnen 2. Kiacebl opranuvyeckux coeJHHEeHHIA.

Aukanbl. CTpoeHue MoJleKyJl ajkaHoB. ['omosoruueckuit psj. HomeHnknaTypa H
usoMepus. QPusnyeckue CBOHCTBA ankaHOB. XHMHUYECKHE CBOMCTBA: TOpeHMe,
rajrareHupoBaHHe, TCPMHUUECKOE pas3iiokKeHue, nzoMmepusanus. Haxoxaenue aikaHos
B nmpupoje. [losryyeHue u npuMeHeHue ajlKaHOB.

Hukaoankaubl. CTpoeHne MONEKyJ, FOMOIOTUYECKUH psiji, (hU3MUECKHe CBOMCTBA,
pacmpocTpaHeHHe B Ipupoae. XUMHYSCKHE CBOMCTBA

Ankenpl. Ctpoenue Monekys. ®Dusmueckue cBoiicTBa. M30oMepus: yriepoaHoi
€Ny, TMOJ0XKEeHHe KPaTHOH CBI3H, yuc-, mpanc-uzomepus. HomeHnknarypa.
XUMHYeCKHe CBOMCTBA: peakiys OKHCICHHUs, [PUCOSIUHEHHS. TOIUMEepPH3AINH.
lIpasuno B.B. Mapkosnuxoea. Crnoco0Gbl MOTydeHHS 3THIeHa a JabopaTOpHH U
IIPOMBIIIEHHOCTH.

Aakaauenbl. Crpoenue. ®usnMueckMe M XHMHYeCKHe CBOWCTBa. IlpuMeHeHwme
ankanueHoB. Hatypanbueiii kayuyk. Pesuna.

Anxunpl. CtpoeHne Mosekyn. Dusnyeckue W XMMHUYECKHe cBoiicTBa. Peakiuu
npucoeuHeHHs U 3aMmellenus. [lonydenue. [Ipumenenne.

ApomaTH4yecKHe YIJeBOJOopoAbl (apeHbl). BEH301 U ero roOMOJIOrH. Ctpoenue,
(usuueckre CBOHCTBA, M30MEpHs, HOMEHKIATYpa. XMMHUECKHe CBOWCTBE OeH30IA.
[lomosyiorn Genszona. OCoGEHHOCTH XMMHYECKMX CBOMCTB TOMOJIOTOB GeH307a Ha
npuMepe Toiyosa. llpumernenne OeH30/1a U ero roMoJIoros.

['eHeTHYECKas CBSA3B YTIEBOLOPOIOB.

Pasnen 3. IIpon3BoaHble yrieBogopoaos

Couprer.  Knaccudukanus, HOMEHKIATypa W H30Mepus CIIMPTOB. ITpenensHeIe
ONHOATOMHBIE CIUPTHL. ['oMonoruyeckuil psn, cTpoeHme M QUIMUIECKUE CBOWCTBA.
Bozoponnas cBsi3b. Xumudeckue colicTsa. [ToiyueHue H IpuMeHeHHe CIIHPTOB.

Muoroatomusie  cnuptel.  Knaccugpuxayus, — Homenxiamypa — u U30Mepus.
OruneHrnukons u riunepud. Cocras, cTpoeHne. OU3HTECKHe U XUMHUUECKHe CBOMCTEA.
Ilonyyenne wu mnpumeHeHne. KadyecTBeHHBIe peakUMH HAa MHOTOATOMHbIE CIIUPTEL.
Cnupmor 6 scusnu venosexa. Cnupmot u 300posoe.

@enosbl. DeHON: COCTaB, CTPOCHHE MOJIEKYIIBI, (QH3MIECKIE H XHMUYECKHE CBOHCTEA.



ITpumenerue GeHonma 1 ero coeuHeHnH. MIX TOKCHYHOCTS.

AJIbAeTHAbI U KeTOHbI. XapaKTepUCTUKA albIETHI0B U KETOHOB (()YHKLIHOHAIbHAS
rpynma, — obmas — popmyna, TpeacTtaButend). KiaaccupuKaups — anbIeruuos.
I'omonoruyeckuit psn INpenenbHbIx anbaeruios. Homenknatypa. @uU3HUecKue CBOMCTBA.
XuMuveckne CBOMCTBA: peakiMd OKHCIEHHS, IPUCOSAMHEHHS, IOJMKOHIEHCALIIH.
DopmanbIerujl | aleTalbIery/l: IOMydeHHe W IPUMEHEHHe MOTyYeH e I TIPHMEHEHHE.
AILIETOH KaK IpeICTaBUTeh KETOHOB.

KapGonosbie kuemorel. Kiaccuduxanms kap6oHOBEIX KHCIOT. OIHOOCHOBHBIE
HACBIIEHHBIE KaPOOHOBbIE KMUCIOTBI: FOMOJIOTHUECKHH Dsil, HOMEHKIATYpa, CTPOCHHE.
Dusyuyeckie W XMMUYECKHE CBOMCTBA KapGOHOBBIX KHUCIOT. IIpuMeHeHue NOJTyYeHHe
KapOOKOBBIX KHCIIOT.

KpaTkue cBezieHus O BEICIINX KapOOHOBEIX KHCIIOTAX: MATbMUTHHOBAS, CTEAPHHOBAS 1
omewnHoBasT. Pacnpoctpanenue B nipupoae, CBolicTBa 1 IpuMeHeHHe. MEblia.

Crnoxnubie 3¢upnbl. CocTaB u HoMeHKIaTypa. PuU3HYECKHe B XHMHYECKHE CBOMCTBA.
['unponus cnoxubix 3¢gupos. Pacnipoctpanenue B npupo/e U mpUMeHeHHe.

I'eHeTHYeCKast CBA3B YIII€BOJOPOIOB, CIIHPTOB, AIBIETHIOB U KAPOOHOBBIX KHCIIOT.

Amunbl. Knaccuukanys, cocTas, uzomepus 1 HOMEHKIATypa. | OMOTOrHyecKuit psL.
Crpoenre. ®usnueckue M XHUMHYECKHe CBOWCTBA aMHHOB. IIpHMEHeHHEe AMUHOB.
AHUIAH NPENCTaBATENb apOMATHIeCKuX aMuHOB. CTpoeHre MoneKynsl. Dusnueckue u
XUMHYECKHE CBOMCTBA, KaUeCTBEHHAsl PeaKIlys.

Crioco0s! nonyuenus. Apomamuueckue zemepoyuriuecxkue coedunenus. ITupuoun u
RUPpON: cocmae, cMpoeHue MOIEKYIL.

3nauenue amunos. Tabakokypenue u HAPKOMaHUs - Y2PO3a HCUZHU YET0BEKA.

Pa3gen 4. BemecTBa jKMBBIX KJIETOK.

Kupel. JKUpbl TPUTTHLEPUAIBL: COCTaB, (U3MYECKHE M XMMHYECKHE CBOMCTBA JKHUPOB.
JKupei 6 dicusnu ueosexa u uenoseuecmsa. JKupul kax numamensroie 8euecmea.
Yraesoant. Obpasosanue yeneeodoe e npoyecce pomocunmesa. Kmaccnbuxauus
yriaeBofoB. I'mokosa: ¢usmdeckue cpoiictBa. CTpoeHHME MOEKYJbI, albIeTHIHAS U
HUKIIYecKie (opMbl. DU3nUecKHe M XUMHYECKHe CBOMCTBA. [IpUpPOTHBIE MCTOYHMKH,
criocodsr  Ilonyuenus u mpumenenwn. @Ppyxkmosza, pubosa u oe3okcupubosa.
IIpeBpalnenrie IIOKO3bI B opranusMe 4enoseka. Caxaposa. HaxoxIeHme B mpupoze.
bronorndeckoe 3Havenue. CocraB. MuU3uyYecKHe M XUMUYECKHE CBOMCTBA. Kpaxma.
Ctpoenme, cBoiictBa. Pacnpoctpanenwe B npupogme. Ilpumenenme. Ilemmonosa
NpUpoAHbI  momuMep. CocTaB, CTPYKTypa, CBOWCTBA, HaXOXKIEHWE B MPHUPOE,
npuMeHeRne. HUTpathl u aneTathbl Lemmomnossl: noyuenue u céoticmea. IIpuMeHeHue.
AmuHokucn0Thl. CocTaB, CTpoeHHe, HOMeHKIatypa. M3omepns. ['oMonoruyeckuii psn
aMUHOKHCIOT. DU3HYeCKHe H XMMHYECKHe CBOMCTBA. J|BOWCTBEHHOCTH XMMHUECKHX
peakuui. PacnipocTpanenwe B npupone. [IpuMeHeHHe M NONyYeHHe AMHHOKHCIOT B
nabopaTopum.

benxu. Krnaccudukanus GenkoB o cocraBy u IPOCTPAHCTBEHHOMY  CTPOEHHIO.,
IIpocTpancTBeHHOE cTpoeHHe. (DH3MYECKHEe M XMMHUYECKHe CBONCTBA. KauecTBeHHbIE
peakiuy Ha Oenku. ['uaponus. Cunres Genkos.

HykiennoBble kucaotTel. ITOHSATHE O HYKIGHHOBBIX KHCIOTaX Kak IIPUPOJIHBIX
nonmumepax_ PHK u JIHK, ux MecToHaxokaeHue B KUBOM KIeTKe M GHOIOTHUECKIE
¢yrkumn. O6mwme npejcrapneHus o crpykrype JHK. Porb HYKIIEMHOBBIX KHCJIOT B



ouocuurese Oenka. Hemopus omxpwimus  cmpykmyper  JJHK. Cospemennwvie
npedcmaenenua o ponu u gyuxyuax JJHK.

Paznen 5. Oprannyeckast XHMHS B JKH3HH Ye/IOBEKA

Ilpupoansie McTOYHUKH yrieBogopoxoB. Heprs u Hedrempomyktsl. Pusmueckue
cBodcTBa. (mocoObl mepepabatku Hedrtu. Ileperonka. KpekmHr TepMmudeckuii u
KaTaTUTUUECKUH. Kokcoxumuueckoe npouseodcmeo. IIpUpOIHEIN U MOy THEIH HeTIHOIH
Ira3pl, HX COCTAaB M HCIIOJIb30BAHKUE B TPOMBIIIIJIEHHOCTH.

Ilonumepbl u nonuMepHbie MarTepuanbl. OONIME NOHATHS O CHHTETHYECKHX
BBICOKOMOJIEKYIAPHBIX ~ COSTHHEHHAX:  MONMMEpP,  MaKpOMOJEKYJa,  MOHOMep,
CTPYKTYPHOE 3BEHO, CTEIICHb [IOIMMEPU3ALMK, T'eOMeTpIIecKast (popMa MaKpOMOJIEKY).
CpoiictBa monumepos. Knaccumkanust mnomuMepoB. Peakiuu MonuMepH3anud u
nonukoHeHcanud. CHHTEeTHYEeCKHe KaydyKH: M3ONpPEHOBLIH, OYyTaaHeHOBBIH W
TUBMHHUJIOBbIH. CHHTETHYECKHE BOJOKHA: alleTaTHOe BOJOKHO, JIABCAaH M KalpoHa
IJaCTMACChl:  MOJNUATHIEH,  MOJMBUHUIXIOPHI,  IOMHCTHPON.  IIpakTHueckoe
UCTIONb30BAaHUE TMONMMEPOM M BO3HHUKIINE B pe3yjbTare »3TOr0 3KOJOTHUECKHe
npobiieMbl. Bropudnas nepepaboTka moauMepos.

3amuTa OKpysKaromeil cpeibl OT BO3JeHCTBHSI BPEIHBLIX OPraHHYECKHX BEUIECTB.
XuMuYecKass SKOJIOTUsl Kak KOMIIIEKCHas HayKa, W3ydarollasl COCTOSIHHE OKpPYKaroleit
cpepl. 3aluTa OKPYKarolled Cpelbl OT 3arpsA3HSIOLIEro BO3AEHCTBHs OpPraHHYIECKHX

BerecTB. Crioco0Bl yMEHBIIIEHHs HEFAaTHBHOI'O BO3IEHCTBHS Ha [IPUPOLY OpPraHUYECKHX
COETMHEHUH.

11 knace

TeopeTnyeckne 0CHOBbI HEOPraHHYECKOH XHMHH
Pazgen 1. BackHeliline NOHSITHSI XHMHH H HX B3aHMOCBSI3H.
AtoMm. BemectBo. IIpocThle M CIIOXHBIE BellecTBa. DieMeHT. M3orombl. MaccoBoe
qhciio. Yucno Aporagpo. Monbk. MonsipHslit 06béM. XuMuueckas peakius. Momenu
CTpOeHHs aToMa. SInpo ¥ HyKIOHEL ONeKTpoH. AToMHas opGutans. PacmpeneneHue
JJIEKTPOHOB IO OPOUTAJISIM.
DNeKTpOHHAs! KOH(pUIypalHs aTaMaH. BajeHTHbIE 3/IeKTPOHBL.
OcHoBHbIE 3aKOHBI XHMHH. 3aKOH COXPaHEHHUs MACChl, 3aKOH MOCTOSIHCTBA COCTaBa,
3akoH Asorazapo. Ilepmommyeckuii 3akoH u Ileproamyeckas CHCTEMa XUMHUYECKHX
snemenToB JI.M. Menneneesa. Teopus crpoeHus atoMma.
A. Jlasyasve- meopey Xumu4eckol peeomoyuil u OCHOBONONONCHUK KIACCULECKOTl XUMULL
I'enuanvnvie npeockazanus /I.H. Menoeneesa cyuwecmeosana Ho8bix 21eMeHmOos.
Paszpnea 2. BemecTBa u UX cocTas
Crpoenne BemecrBa. Xumuueckas cBsi3b M eé BuAbl. KoBaleHTHas CBsizb e&
Pa3HOBUIHOCTH M MeXaHM3MBI OOpa3oBaHUs. DJIEKTPOOTPHULIATEIBHOCTh. BaJlleHTHOCTD
Crenenb oxucimeHus. FoHHas cBf3b. MeTaIMYecKas CBS3b. BomoponHast cBs3b.
BemectBa  MONEKYIAPHOTO M HEMOJEKYJAPHOTO  CTPOCHMH. AMopdHoe H
KpHCTaINIMYeCKOe COCTOSHUE BellecTB, Kpucrajuimdeckwe pelmmoTkM W WX THIIBL
IIprarHBl MHOr0000pa3usl BEMIECTB: H30MEPHs, TOMOJIOTHSI, AIOTPOIINSI, H30TOIIHL.
Komnnekchoie coedunenust.
Cucremnb! Bemects. YncThle BemecTBa U cMecH. VICTMHHBIE pacTBODEL PactBopurens
1 pacTBOPEHHOE BEILEeCTBO. PacTBopenme kak (usuko-xumudeckuii npouece. CHocoOb



BBIPOKCHUA KOHLCHTPALWH pAaCTBOPOB: MAccoBass [OJNHM PACTBOPEHHOTO BEIIECTBA,
MajspHas KOHLEHTpanus. PacTBOpel onexTponutos. JlucrepcHOCTS. JlHcIepCHbIe
cucteMsl. KolutonaHele pacTBopeL.

Tenuuu 3o0nu.

BsaumonelicTBHsi ¥ npeBpamenusi BemiecTB. XHMHUECKUe peaKkLMu B CHCTEME
NPUPONHBIX  B3aUMOJCHCTBHHA. PeareHTsI W mHpomyKThl peakiwit. Knaccudukauuu
OPTaHHYECKUX ¥  HEOpraHMyeckux peakuud. TemaoBele 3bdeKkTsl  peaximm.
Tepmoxummndeckue ypaBHeHHs peakiuil. CKOpPOCTH XUMHUECKOMH peakuuu. DHeprus
akTHBalMU. DaKTOpel, BIUAIOIIME HA CKOPOCTh peakuud. Karaims u KaTaJlu3aTOPHI.
Huzubumopul. IIpomomoper. Kamanumuueckue — 0wl Oepmentel. ObGpatuMmele U
HeoOpaTiMble peakuuu. XuUMUYecKoe paBHOBecHe. MaKTOPBI, CMEIAFOIIHE paBHOBECHE.
[puniyn. Jle Illatense. 3akoH qeHCTBYIOMIMX Macc.

Teopuu osnexrponuTHYeckoil uccoumanud. DITEKTPOIUTEL. AHHOHBI M KATHOHBL
CunbHele H cabble SIEKTPOJNUTHL  DIEKTPOIHUTHYECKAS nuccounanus, CreneHpb
AuccOUManyy. Peakiuu HOHHOro oOMeHa K BOIHBIX pacTBopax. Hounoe npouseedeHue
600b.. Bomoponsslii mokasarens (pH) pacTBopa. Wupuxaropsl. ['uaponus opraanueckux
U HEOPraHU4eCKHX COeIHUHEHHIA.

OKHCITUTENBHO —-BOCCTAHOBHTENBHBIE peakiMd. Merton 9JIEKTPOHHOrOo  OajiaHca.
DnexkTponus. Xumuueckue UCMOYHUKY  MOKA, 2aNb68AHUYECKUE 31eMeHmbl U
axkkymyaamopul. IIpocmeie u cnosicrvie peaxyuu.

Pasgen 3. Metauibl, HeMeTa/IbI H HX COeIHHEHHSI

MeTtaiibl raaBHBIX HOArpynn. XapakKTepHble OCOGEHHOCTH MeTamioB. IlonokeHme
METAJUIOB B NEPUONMIECKOH chcTeMe. MeTamibl XMMHYECKHE 3JIE€MEHThl U IIPOCTHIE
BEIECTBa, (PU3MYECKHe M XUMUYECKHe CBOicTBa Meramiom. QO6mas XapaKTepucTuKa
MeTaioB [A- rpynmsl. llemodnble MeTanabl U UX COEIHHEHHUS. CrpoeHue, OCHOBHEBIE
CBOMCTBA, 00/IaCTH IPUMEHEHHS H [OJIyUeHHUe.

Oburass xapakrepuctuka metamioB IIA-rpymmsl. [[EnounHo3eMeTbHEIE METAIUIEL U KX
BOKHEUIINE coeqnHeHHUs. JKECTKOCTE BOIBI 1 CIIOCOObI €e yCTpaHeHHs..

Kparkas xapakrepucruka smeMentoB IIIA-rpynmel. AMOMHHHE H ero COEIMHEeHUH.
AMQOTepHOCTh OKCHIA W THAPOKCHIA AIFOMHHUS. AmomuHoTepmust. [lonyyeHue u
TIPUMEHEHHE aJIIOMHHHS.

Merannbl noGounsix moarpynm. JKenezo kak OpeacTaBuTeNb d- 3JIeMEHTOB.
Annotponus skenesa. OCHOBHBIE COeIHHEHHE sKele3a (II) m (IIT). KauecTBeHusie
PEaKLMK Ha KaTHOHBI JKeJlesa.

Ilonmy4enue u mpuMeHeHHe MeTamtos. Koppos3us MEeTANIoB U crocoGs! 3allUTEl OT HeE.
Cnnasor. [Ipouzeodcmeo uyeyna u cman.

XapakTepHble 0cO0EHHOCTH HeMeTAJLI0B. [1010%eHNe HeMEeTaIOB B [IEPUOJUYECKOM
cucreme. Hemeramibl- XUMHYECKHe 3IEMEHTHI M NPOCTHIE BeliecTBa. DH3MYecKHe U
XUMHYECKHE CBOMCTBA HEMETAJIOB.

I'anorensr. OOImasi XapakTepuCTHKA TaJOTEHOB- XHMHYECKHX 3JIEMEHTOB, IPOCTHIX
BEILIECTB 1 X COeNMHeHNH. XUMUYECKHE CBOICTBA U cnOCObbI NONYYEHUS 2a102eHO8.
I"anorenoBonoposl. I"amoreHumpr. Kucnopozconepxaiiue coenunenns xuopa.
bnazopoonwie 2azw

OGoOmenne 3HaHHI 0 MeTa/J1ax M HeMeTa/iax. CpaBHUTENBHAs XapaKTepuUCTHKA
MCTAJJIOB W HEMETAJIOB ¥ MX COCAMHEHWH. OKCHIBL, IMAPOKCHIBI U CONH: OCHOBHBIE



CBOHCTBa U CrocoObI Tonydyenus. CpaBHUTeNbHAS XapaKTePHUCTHKA CBOWCTB OKCHIOB H
THIPOKCHIOB HEMETAIJIOB ¥ METAJLIIOB.

Heopranmveckne u  opraHH4YecKHe BellecTBA. Heopranugeckune Bemectra.
Oprannyeckue BemecTpa. Mx KIIaCCH(DMKAIUA U B3auMOCBs3b. OGOGIIEHHe 3HAHMIT o
HEOPraHWYeCKUX U OPraHUYeCKHUX PeaKInil.

Passumue 6uonozuyeckoii xumuu ~AKMYanbHas NOMPebHOCMb HAUE20 8peMeHi.
IIpou3BOACTBO H NIpHMEHeH e BelecTs 1 MaTepHAJIOB.

XuMuyeckas TeXHONOrHs. [IpUHIHIIEI OpraHu3alMi COBPEMEHHOI'O TMPOU3BOACTBA.
Xumudeckoe chiphe. MeTammnueckue pyner. O6mue crnocoGbl MONyYeHHs MeTaslIoB.
Metamnyprusi, MeTamiypruueckme mpomecchl.  XHMHdeckas TEXHOJIOTUS CHHTE3a
aMMHaKa.

BelllecTBa 1 MaTepHanbl BOKpYT HAc. BHOJOTHYECKH aKTHBHEIE BemecTsa (hepMeHTHl,
BUTAMUHbBI, TOPMOHBI). XWUMMS M  310pOBbe. AHAIBIETHKH. AHTHGHOTHKI.
AHecTesupylomue mnpenapatsl. CpencTBa GBITOBOH XHMMLL Moromue u YncTAIITE
cpencrsa. lIpaBuia 6e30macHON paboThI CO CPEICTBAME OBITOBOMN XML

Xumus Ha Oaunom yuacmxe. Munepanshoie yoobpenus. [lecmuyuow. ITpasuna ux
UCNONL306aHUA. XUMUA CpedCcme 2uzueHvl u KOCMEemuKiL.

OKoIOrMYecKie MNpoblieMbl XHMUH. MCTOYHHKH W BHIBl XMUMHYECKUX 3arpsA3HeHUi
OKPYKalOIIeH cpelibl. XHMHYECKHE IIPOU3BOACTBA H HX TOKCHYHBIE, TOPIOYHE U
B3PBIBOOIIACHBIE  OTXOMBI, BBIOPOCHL. XHUMHKO-3KOJIOTHYECKHE pO0OJIEMBl  OXPAHEI
aTMOC(epbl, cTpatocdepsl, rumpocdep, mutochepsl. IlapHukoBei a¢dexr. Cwor.
Kucnotasie noxmu. Paspymenme o30HOBOro cios. CToummre BOJBL. 3axOpOHEHHS
OTXOIOB. JKONO2UNECKUTI MOHUMOPUHS. IKONO2UYECK e npobremul u 300poeve uenosexa.
Xumus u 300poswiii 06paz sncusmu.

Xumuueckue npoyeccoi 6 sicusvix opzanuzma.

Meroxpl nayunoro nosmanus. Onucanie, HaGIIONEHHe, XHMUYECKHIL 9KCIIEPUMEHT.
XUMUYeCKU aHAIIN3 ¥ CUHTE3 BEILECTB,

Ecmecmeennonayunas kapmuna mupa. Xumuueckas KapmuHa npupooet.



TeMaTuuyeckni mian

Ne Koanuyecrso
HaumeHoBaHue pasaesios, Tem
n/n 4acoB
Tperuii ron o6yvenus (10 kimacc)
1. | BBeIeHHE B OpraHHYECKYIO0 XUMHIO 4
2. | YroeBonopoabl 8
3. Coenunuenns, coiepkamiue aToMbl KHCIOPOJA, 1
a30Ta U APYTUX 3JIEMEHTOB
4. | BemecTBa JKUBBIX KJIETOK 5
5. | OpraHuueckasi XMMHS B )KU3HH 4eJIOBEKa 5
Pesepn 1
Hroro 34
Ne KosinyecTBO
HanmenoBaHue pazaenoB, TeM
n/n 4acoB
YersepTslii rog oby4enwus (11 kinacc)
1. | BakHelime IOHATHI XUMHAK U UX B3aUMOCBI3H 3
2. | BemectBa 1 ux cocran 17
3. | Mertamisl, HeMeTaUIBl M UX COeIMHEHUS 12
Pezeps 2
Hroro 34
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