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l'y6apeBa TaTbAHa

PABOYASA ITPOI'PAMMA YUYEBHOI'O IPEIMETA «XUMMS» OnerosHa
Conep:kanue y4eOHOT0 nmpeaMeTa

8 KVIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XMMUK B KU3HU 4YellOBEKa. XUMHUs B cucTemMe HaykK. Tena m BemecrBa. Ouznueckue
CBOMCTBa BEUIECTB. ArperaTHoe COCTOsHHME BemlecTB. [loHsATHe O MeTomax mo3HaHUs B XUMHUH. YucCTbIe
BemiecTBa 1 cMecu. CriocoObl pa3ienieHns cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 31eMEHThl. CUMBOJIBI XMMHYECKUX 3JIEMEHTOB. [IpocThie M ClOXKHBIE
BelIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas Gopmyina. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aromHass macca. OTHocuTenbHas MOJEKyJspHas Macca. MaccoBas [0Ji1 XUMHYECKOIO
3JIEMEHTA B COCIMHEHHH.

KomunuectBo Bemectsa. Monbs. MossipHast macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX
eauHuIl BenlecTBa. Pacy€Tsl mo hopmyrnaM XMMHUYECKUX COSTUHEHHI.

dusznueckue U XUMHUYECKHE SBJICHHS. XHUMHUYECKas peakiuss U e€ MpPU3HAKU. 3aKOH COXPAHEHHUs MAacChl
BellecTB. XuMmuueckue ypaBHeHus. Kraccuduxamums XUMHYECKUX peaKIHUi (COeNMHEHUs, DPa3IOkKEeHHs,
3aMeleHus, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMMHYECKOH NOCYIOW, MpaBWjiamMH paboTel B JabopaTopuu M mpuéMaMu OOpamieHHs C
nabopaTopHbIM 000pyAOBaHHWEM, WM3YYEHHE M OlHcaHue (U3MUECKUX CBOMCTB 0Opa3lOB HEOPraHUYECKUX
BEIIECTB, HaOM0IeHNe PU3NIecKuX (TUTaBJICHHE BOCKA, TassHUE JIbJ]a, pACTUPAHUE caxapa B CTYIKE, KHIICHUE
KOHJICHCAIIUS BOJbI) M XMUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHWE METHOW MPOBOJIOKH, B3aUMOJCHCTBHE
Mela C KHUCJIOTOW) SIBIEHMM, HAOIIOJEHHE W OIMCAaHUE IPU3HAKOB IPOTEKAHUS XUMHUYECKUX pPEaKIHi
(paznmoskeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapwsi, pa3liokeHHUEe TUAPOKCUIA MEIU
(1) mpu HarpeBaHuM, B3auMOIciiCTBHE Kene3a ¢ pacTBopoM conu meau (1), uzyuerne crocoOoB pasaeiacHus
CMeceil: ¢ MOMOIIBI0 MarHura, (pUIbTpOBaHUE, BHINAPUBAHUE, TUCTHIUIAIUSA, XpoMmaTtorpadus, MpoBeIcHHE
OYUCTKHU IOBAapeHHON COJM, HAOIIOJAEHUE U ONMCAHUE PE3YJIbTaTOB MPOBENEHUS OIbITA, WLIFOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHUE MOJIETICH MOJIEKY (IIapOCTEPKHEBBIX ).

Baxneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — snemeHT u npocroe BemectBo. Haxoxaenue kuciopoa
B mpupone, (puznyeckne W XUMUYECKHe cBoiicTBa (peakumu ropenws). Oxcuapl. [IpumeHeHne Kucimopoja.
CrniocoObl MmosTydyeHHs: KUCIOpoJa B JIAOOPaTOPUHM M MPOMBIIITIEHHOCTH. KpyroBopoT kuciaopoia B HpUpPOJE.
O30H — aymoTponHas MoAUGUKAIUS KUCIOPOIa.

TennoBoit A3 PexT XMMUIECKON peakuy, TEPMOXUMHUYECKUE YPAaBHEHMSI, 3K30- U SHIOTEPMHUECKUE PEaKILIUU.
TorumBo: yroib U MeTaH. 3arpsi3HEHHE BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3¢ ¢dekTa, pa3pylieHue 030HOBOTO
CJI0s1.

Bonopon — aneMeHT u mpoctoe BemiecTBO. HaxoxaeHue Bojopoda B mpupoje, GU3NUecKue U XUMHYECKHE
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI nmomydeHus. KuciaoTsl u conu.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PactBopel. HachllieHHbIE 1 HEHACHIILIEHHBIE PACTBOPHI.
PactBoprMocTh BemiecTB B Boje. MaccoBas A0Js BelIeCTBa B pacTBOpe. XHWMHUYECKHUE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NpPUPOJAE U B JKU3HM 4esloBEKa. KpyroBopoT BoIbl B IpUpOJE. 3arpsA3HEHHE
MpUPOAHBIX BoA. OXpaHa 1 0YMCTKA MPUPOAHBIX BOJ.

Knaccudukanus Heopranuyeckux coeauHeHuil. Oxcuapl. Kiaccuduxanms oxcuzoB: cosieoOpasyromye
(ocHOBHBIE, KHUCJIOTHBIE, aMm(oTepHble) W HecoleoOpazywomue. Homenkmarypa oxcumoB. dusmdeckue u
XUMHUYECKHE CBOICTBA OKcHI0B. [loydyeHne okcuaos.

OcHoBanus. Knaccudukanusi ocHOBaHU: MENOYN U HEPACTBOpUMbIE OCHOBaHUA. HoMeHK1aTypa OCHOBaHHIA.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM. [lonyuyeHre oCHOBaHHUIA.

Kucnotsl. Knaccuduxanus xkucnot. Homenknatypa xucnot. @usnueckue 1 XUMHYECKHUE CBOIMCTBA KUCIOT. Psaa
aktuBHOcTH MeTasuioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenkuarypa coneil. @uznueckue U XuMuieckue cBoicTBa cozeil. [lonydenue comneil.

I'enernueckas CBsA3b MEXAY KJacCaMHM HEOPTraHUYECKUX COCUHEHHM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIIpeJIeIeHne COZIEp)KaHUsl KUCIOpoJa B BO3AyXe, MOJIydeHHe, COOMpaHHue, paclio3HaBaHHUE U
U3Y4YEHHE CBOICTB KHUCIOpOJa, HAOIIOACHHE B3aUMOJECHCTBUS BEIIECTB C KHCIOPOJAOM U  YCJIOBHUS




BO3HUKHOBEHHUS W TMPEKpAIleHUs] TOpeHHsl (IM0Kapa), O3HAKOMJICHHE C O0pa3llaMH OKCHIIOB M OINHCaHUE UX
CBOMCTB, IOJTy4yeHue, coOupaHue, paclo3HaBaHue U U3y4eHHe CBOMCTB BOJOpOJa (rOpeHue), B3auMoeiicTBIe
Bogoponga ¢ okcumom menu (l1) (BO3MOXKHO HCIONB30BaHWE BUICOMATEPHANIOB), HAOIIOIEHUE OOpPAa3IOB
BEIIIECTB KOJWYECTBOM | MOJb, HCCIENOBaHHE OCOOCHHOCTEW pPACTBOPEHHS BEIIECTB C PAa3TMIHON
pPacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOW J0JIE PacTBOPEHHOIO BEILECTBA,
B3aMMO/ICIICTBUE BOJIbI C METAJUIaMH (HATPUEM M KajbllieM) (BO3MOXKHO HCIOJB30BaHUE BUICOMATEPHUAIIOB),
UCCIIeIOBaHNE 00pa3I[0B HEOPraHWYECKUX BEIECTB PA3JIMUYHBIX KJIACCOB, HAOIIOJCHHUE M3MEHEHHS OKPACKU
WHIUKATOPOB B PACTBOpax KUCJIOT U leloued, u3yueHue B3aumozeiictsus okcuna meau (Il) ¢ pactBopom
CEPHOM KHUCIJIOTHI, KACIOT C METAJUIaMH, PEAKLUUHA HEUTpaIu3alMy, IOJIy4YEeHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOTO MeTajula JAPYIMM M3 PAacTBOpPa COJM, PEIICHHUE SKCIEPUMEHTAIBHBIX 33Jad IO TeMe
«Baxnennme Ki1acchl HEOPraHUYECKUX COCIUHEHUN».

IMepuonuveckuii 3axkon u Ilepuoamyeckasi cucrema xumuuyeckux 3jiemenToB JI. WU. Menpaeseena.
CtpoeHue aToMmoB. XuUMU4ecKas cBA3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PEaKINU

[lepBble MOMBITKM KJIACCU(PUKALUU XUMUYECKUX dJieMeHTOB. lloHATHE O rpynmax CXOAHBIX 3JIEMEHTOB
(mIesmouHbIe M MIETOYHO3EMENIbHBIE METalIbl, TaJOTe€Hbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT
amdoTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepuonnueckuin  3akoH. Ilepuomgmueckas cucrema xumudeckux onemeHtoB [J[. M.  Menneneesa.
Koportkonepuoanast u nnuHHONepuoaHas ¢opmel [lepuonnyeckoil cucteMbl XxuMudeckux siaementoB . U.
Menpneneesa. [lepuoasl u rpynmnsl. OU3HYECKUN CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IEPUOJA W TPYIIIbI
3JIE€MEHTA.

Crpoenue aromoB. CoctaB aromMHbIX sjep. M3oTomnbl. DnexkTponbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK aTOMOB
nepBeix 20 xumudeckux sieMeHToB llepmoamudeckoit cucremsl [[. WM. MenneneeBa. XapaKTepuCTHKa
XMMHYECKOI0 3JIEMEHTA 110 €ro nojoxeHuro B [lepuoanueckoil cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajinyca aTOMOB XMMHUYECKUX AJIEMEHTOB, METANIMYECKUX U HEMETAIIMYECKUX
CBOMCTB 10 TPYIIIaM U Mepuoam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB ISl pa3BUTHUSL HAYKH
u npaktuku. [{. . MenaeneeB — y4€HbIN U TPaXAaHUH.

Xumuueckasi cBsizb. KoBaneHTHast (moJisipHasi MU HEMOJISIpHAs) CBA3b. DJEKTPOOTPHUIATEIBHOCTh XUMHUYECKUX
a1emMeHTOB. MIoHHas CBS3b.

Crenenp  okucneHuss.  OKUCIUTENBHO--BOCCTAHOBUTENBHBIE  peakuuu. llpouecchl  okucieHus U
BOCCTaHOBJIEHMS. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB BEUIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJIEHCTBUE TMJIPOKCHA LIMHKA C PacTBOpPaMH
KHUCJIOT W LIEJNOYEH, IPOBEJIEHUE ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHune, peakiiuy pa3ioKeHUs, COSTUHEHHUS ).

Mesicnpeomemmpwie céasu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d PU U3YYEHUH XUMUU B § KJlacce OCYIIECTBIIETCS Yepe3 HCIO0Ib30BaHHUE
KaK OOIIMX eCTECTBEHHO--HAYYHBIX MOHSATHHA, TaK W TOHITHUH, SBISIFOIIMXCS CHUCTEMHBIMH Ui OTIENbHBIX
MIPEAMETOB €CTECTBEHHO--HAY4YHOI'O [IMKJIA.

OOmme ecTecTBEHHO--HAyYHbIE TOHATHUSA: HAy4yHbIH (akT, TUMOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3,
KJ1acCupUKalys, IepUOAUYHOCTD, HAOIIOICHHIE, SKCIIEPUMEHT, MOJIEIMPOBaHHE, U3MEPEHUE, MOJIENb, SIBIICHHUE.
duznka: Matepus, aToM, 3JIEKTPOH, MMPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUYECKUH 3apsi, BEIIECTBO, TeN0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, PU3NUECKUE BETUYHHBI,
€AMHUILBI U3MEPEHUS, KOCMOC, TIJIaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocuntes, npixanue, Guocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOABI, MOJIE3HBIE HCKOMIAEMbIE, TOIUIHNBO, BOJIHBIC
pecypcehl.

9 KJIACC

BemecTBo M XMMH4YecKas peakius

[lepuonnueckuit 3akoH. Ilepuommueckas cucrema xummuueckux snemeHTtoB J[. U. MenneneeBa. CrpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHECHHH CBOWCTB XMMHYECKHX DJJIEMEHTOB IEPBBIX TPEX MEPHOIOB, Kajus,
KaJIbLIUSl UM UX COEIMHEHHH B COOTBETCTBUU C IOJOKEHHEM »3JIeMEeHTOB B I[lepmonuueckoid cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHUYECKON CBs3U. THUIBI KPUCTAUIMUECKUX PEHIETOK, 3aBUCUMOCTH CBOMCTB
BEIIIECTBA OT TUTA KPUCTAUIMUECKON PEIIETKH U BUJ]A XUMHUYECKOM CBSI3H.



Knaccugukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIeCTB. XUMUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaccaM HEOPraHUYECKUX COSAMHEHUMN, TeHETHYeCKas CBsI3b HEOPraHUYECKUX BEIIECTB.
Knaccugukanuss XMMUYECKHX pEeaKkIMi MO pa3InYHbIM HpU3HAaKaM (IO YMCIy U COCTaBy Yy4acTBYIOIIHUX B
peaxkiuu BEIIeCTB, M0 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEeH OKUCICHUS XUMUYECKUX AJIEMEHTOB, O
OOpaTUMOCTH, IO YYacTHUIO KaTaau3aTopa). OK30- M OSHAOTEPMHUECKUE pPEAKIUH, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[TonsaTne o ckopocTH XuMHUecKor peakiuu. [lonarue 06 0OpaTUMBIX M HEOOPATUMBIX XMMUYECKHX PEAKIIUSAX.
[lonsiTHe O TOMOTEHHBIX M TeTepOreHHBIX peakuuax. [lonstue o katanuze. [loHATHE O XUMHUYECKOM
paBHOBecHM. DaKTOpbI, BIUAIOIME HA CKOPOCTb XUMHYECKOW pEAaKIUM U IOJIOKEHHE XMMHUYECKOIO
paBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUHU, D3JIEKTPOHHBIM OalaHC OKUCIMTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBlieHHE YPaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEaKUUi ¢ UCIOJIB30BaHUEM METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 2JIEKTPOIUTUUECKON NUCCOLMALUU. DIIEKTPOIUTHI U HENEKTPOIUThl. KaTnoHsl, aHnoHbl. MexaHusm
JUCCOLMAIMU BELIECTB C Pa3jIMYHbIMM BHUJAMH XUMHUYecKol cBaA3u. CreneHp auccouuanuu. CuUbHBIE U
cl1a0ble AIIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. ¥ cioBus NpOTEKaHUs PEaKLMi HOHHOTO OOMEHA, IOJIHBIE U COKPAIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOWCTBa KUCIOT, OCHOBAaHUN W COJICH B CBETE MPEACTABICHHUI 00 AJICKTPOIUTHUYECKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rUApoIu3e coei.

Xumuueckuii Ixcnepumenm:

03HAaKOMJIEHHE C MOJIETISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAIOB U HEMETAIIJIOB
(rpaduta W anmasza), CIOXKHBIX BEIIECTB (XJOpUIa HATpUA), HUCCIEJOBAHHE 3aBUCUMOCTH CKOPOCTHU
XUMHAYECKON PEaKIMK OT BO3ICHCTBUS Pa3IMYHBIX (PaKTOPOB, UCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH PACTBOPOB
BEIIECTB, IIPOIEecca JUCCOLUAIUU KUCIIOT, IIeTouei U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHIEO MAaTEPHAIIOB),
IIPOBEJICHUE OIIBITOB, WUIIOCTPUPYIOIIMX IPU3HAKKA IPOTEKAHUS peakuuid MOHHOro obmeHa (oOpa3oBaHUE
ocaJKa, BBIJEJIICHHE Ta3a, OOpa30oBaHHE BOJBI), OIBITOB, WILIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakluii (TOpeHre, peakiiuy pa3ioKeHus, COEAMHEHNS ), pacllO3HaBaHUE HEOPTAHUYECKUX
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKLUi Ha MOHBI, PEIICHUE KCIIEPUMEHTAIIbHBIX 33/1a4.

HemeTajuibl u MX coeJHHEHUSA

OObmias xapaktepucTtuka ramoreHoB. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTENEHU OKHCICHHS.
Crpoenne u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIopa
(B3aMMOJEHCTBUE C MeTajulaMH, HEMEeTaJUlaMu, Hienoyamu). XsopoBojopos. CossiHast KUCIOTa, XMMHYECKUe
CBOMCTBA, NOJIy4EeHHE, IPUMEHEHHE. JleiicTBHE XJIOpa U XJIOPOBOJOPOJA HA OPraHMU3M 4YelloBeKa. BakHeime
XJIOPUJIBI U UX HAXOXACHHUE B IIPUPOJIE.

O6mras xapakrepuctuka snemMeHToB VIA-rpymnmsl. OCOOGHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE CTENECHU
okucineHus. CTtpoeHue M (U3NYECKUE CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA M cepbl. AJIIOTPOIHbIE
MOIU(UKAIMK KHUCIIOpOJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3HUECKUE U
XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3NYecKHe
U XUMHYECKHE CBOMCTBa (0OIlIuMe Kak TMpEeACTaBUTENsl Kiacca KHUCIOT M crherudpuyeckue). XUMHYECKUE
peakiuy, JeKallie B OCHOBE NMPOMBIIUIEHHOTO CIoco0a MOJXy4eHHUsl CepHOM KucioThl. IlpumeHeHne cepHoit
kucioThl. CoNlM CepHOM KHUCIIOTHI, KadeCTBEHHas peakuus Ha cyibpar-uoH. Haxoxmenue cepsl U €€
COeIMHEHUIl B mpupoje. XUMUYECKOE 3arpsi3HEHHE OKPYKAIOLIeW Cpelbl COCTUHEHUSMHU Cepbl (KUCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMpeA0TBpaIlEHuUsI.

OOmiast xapakrepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH
OKHCJIEHHUS. A30T, paclpocTpaHeHHe B Ipupojie, pu3nueckue U XxuMudeckue cBoiicrBa. KpyroBopor azora B
npupojie. AMMHUaK, ero pU3N4ecKue U XUMHUYECKUE CBOICTBA, MoyyuyeHne u npuMeHeHre. Coau aMMOHUS, UX
¢dbusznueckue U XMMHYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuuss Ha MOHBI aMMOHHUA. A30THas
KHCJIO0Ta, €€ mojydyeHue, Gu3ndeckue u XMMUYecKue CBOMcTBa (00IIMe Kak MpeICTaBUTENs Kjlacca KUCIOT U
cnenuduueckue). Mcrnonb3oBaHue HUTPATOB W COJIEW aMMOHHUS B KaueCTBE MMHEPAIbHBIX YyIOOpEeHHIA.
XHUMHYECKOE 3arps3HEHHE OKPYXAlOIIEH Cpelpl COENMHEHUSMHU a30Ta (KUCIOTHBIE HOXKAW, 3arpsi3HEHUE
BO31yXa, MOYBbI U BOJ0EMOB). Dochop, amtoTponHeie Mogudpukanuu gochopa, Guandeckue U XUMHUUECKHE
coiictBa. Okcup ¢ocopa (V) u pochopHas kucinora, GuU3NYecKMe U XUMUUYECKUE CBOWCTBA, MOJIyuYEHHE.
Hcnonb3oBanue pocdaToB B KaueCcTBE MUHEPATbHBIX YA0OPEHUH.

OOmas xapakTtepuctuka s1eMeHTOB IVA-rpynmbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
OKHCJIEHHUS. YTIIepoJl, AJIOTPOIHbIE MOIM(UKALIMY, PACTIPOCTPAHEHUE B MIPUPOE, PUINUECKUE U XUMHUECKHE



cBoiicTBa. Ancopouus. KpyroBopot yriepona B mpuponae. OKcuasl yriaepoaa, ux GU3n4eckue U XUMUIECKHE
CBOWCTBA, IEMCTBUE HA KUBBIE OPraHU3MBI, IIOTy4YE€HUE U IPUMEHEHHE. DKOJIOTHYECKHE POOIEMBbl, CBA3aHHBIE
c okcunom yriepozaa (IV), rumoresa rino0OanbHOrO MOTEINICHUS KIMMaTa, MAPHUKOBBIM A(PQeKT. YToibHas
KHCIoTa U €€ coiu, uX (U3MYecKHue M XMMHUYECKHE CBOMCTBA, MOJydeHUE U NpuMeHeHue. KadecTBeHHas
peakius Ha kapOooHaT-uoHkl. Mcnonb30Banne kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIICHHOCTH M CEIbCKOM
XO035MCTBE.

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKHUX BEILECTBAX KaK O COCAUHEHMSX yriiepoja (MeTaH, 3TaH, STHJIEH,
alleTWIEH, JTaHoJ, IJIMLEPHUH, YKCycHas Kuciora). llpupoaHble HCTOYHHUKM YIII€BOJOPOJOB (Yroisb,
MPUPOJHBIN ra3, HeTh), MPOIYKTHI UX NepepadoTKu (OEH3MH), UX POJb B OBITY U MpOMBINUIEHHOCTH. [loHsTHE
0 OHOJIOTMYECKH BaKHBIX BEIIECTBAX: JXHUpax, Oelkax, YIrJIeBoJaX — M HUX POJIM B JKU3HU YeJIOBEKa.
MatepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue U XMMHYECKHE CBOMCTBA, MOJyuyeHHE U npuMeHeHue. CoeAMHEHUs KPEeMHUs B
npupoge. OOume mpencraBneHuss o6 oxcune kpemuus (IV) u kpemnumeBoil kucnmore. CHIMKATB, WX
UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHelye cTpouTenbHbIe MaTepHalibl: KepaMHUKa, CTEKIIO,
HEMeHT, OeroH, xene300eToH. IIpobieMbl 0e30macHOTO HCIOJNB30BAHMS CTPOUTENBHBIX MAaTEpUaIoOB B
ITOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHue o0pa3loB HEOPraHWYECKUX BEILECTB, CBOICTB COJITHOM KHCIOTBI, IPOBEIECHUE KaueCTBEHHBIX
peakuuil Ha XJOpPUA-UOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKaHMs, ONbIThI, OTpaXkarouue (HU3nuecKue U
XMMHUYECKHE CBOWCTBA TaJOI€HOB M UX COCIUHEHUH (BO3MOXKHO MCIIOJB30BaHME BHUAECOMATEPHUAIIOB),
03HAaKOMJICHHE C 00pa3iamMu XJIOPUIOB (TAJIOTCHHUIOB), O3HAKOMJICHHE ¢ 00pa3liaMu CEphl U €€ COSTUHEHUSIMU
(BO3MOXKHO MCIIOJIb30BaHKME BUAEOMATEPHUAJIOB), HaOIIOIeHHE Tpoliecca oOyIJIMBaHUS caxapa HoJ JeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOW KHCJIOThI, U3yYE€HUE XUMHUYECKHMX CBOWMCTB pa30aBIE€HHOW CEpHOIl KHCIOTHI,
[IPOBE/IEHUE KaUeCTBEHHOHN peakluy Ha cylb(haT-uoH U HaOIr0/IeHUe IpU3HaKa e€ MPOTEeKaH!Usl, 03HAKOMJICHHE
c (usnyeckmMH CBOMCTBaMH a3oTa, ¢ochopa © HUX coenuHEHHH (BO3MOXKHO  HCIIOJIB30BaHHE
BUJIEOMATEPHAJIOB), 00pa3liaMu a30THBIX M OChOpHBIX YI0OpEeHUH, OTyYeHre, coOUpaHue, paclio3HaBaHUE U
M3yd4eHHE CBOICTB aMMHaKa, MPOBEJCHNE KaYeCTBEHHBIX PEaKIfii Ha MOH aMMOHUS U GochaT-HOH U H3yICHHE
IPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEJbI0 (BO3MOXHO
WCTIOJB30BaHUE BHJCOMATEPHANIOB), HM3YYCHHE MOJEICH KPUCTAUNIMYECKUX peImEToK anMasa, rpadura,
¢byiepeHa, O3HAKOMJIEHHE C IPOLIECCOM aACOpOLMU PacTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpOTHUBOra3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U U3YUEHHE CBOMCTB YIJIEKHCIIOIO rasa,
IIPOBE/IEHNE KAaYeCTBEHHBIX peakiuil Ha KapOOHAT M CHJIMKAT-MOHBl U M3yYeHUE MPU3HAKOB UX MPOTEKaHUS,
O3HaKOMJIEHUE C MPOAYKLHEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIeHNEe YKCIIEPUMEHTaIbHBIX 3a7a4d 10 TeMe
«Baxkneline HeMeTaJluIbl ¥ UX COEAUHEHUS).

Metanbl M UX COeIMHEHUS

OOm1ast XxapakTepuCTUKAa XMMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX ToJIokeHUs B Ilepuoauueckoit
cucreMe xumudeckux odiemeHtoB JI. WM. MenneneeBa u crpoenuss aroMoB. CTpoeHue MeETalJIOB.
Metannndeckas CBSI3b M METAUIMYECKAs KPUCTAJUIMYECKAs pelIETKa. DNEKTPOXUMHUECKUN Pl HaNpsyKEHUM
MeTayIoB. PU3NYECKUE U XMMUYECKHE CBOMCTBA MeTauioB. OO0mue crnocoobl noinydeHust Metanios. [TonsTue
0 KOPPO3UHU METAJIJIOB, OCHOBHBIE CITIOCOOBI 3aLIUTHI UX OT Koppo3uu. CruiaBsl (cTanb, YyryH, JIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[I{esounsle MeTasuibl: NonoxkeHue B llepuogmyeckon cucreme xumumyeckux anemeHTos JI. M. MeHnneneesa,
CTpPOEHHE UX aTOMOB, HaxOXkJeHue B mpupoje. dusnueckre U XMMHUUECKHE CBOMCTBA (Ha MpUMepe HaTpus U
kanust). OKCUZIBI U TUAPOKCUIBI HATPUS U Kanusl. [[pyMeHeHne menouHbIX METAIIIIOB U UX COEAMHEHU.
[I{erouHO3eMENBbHBIE METAUIBI MAarHui M KaJbLUWW: TOJIOKeHUEe B llepuonnueckoil cucTteMe XUMHUYECKHUX
anemeHToB [[. 1. MenneneeBa, cTpoeHuEe MX aTOMOB, HaXOXAEHHE B mpupoje. Puznueckue U XMMHUECKHE
CBOMCTBa MarHus U Kaiblusl. BaxHeilmue coequHeHns Kanbus (OKCUI, THIPOKCH I, coiH). JKECTKOCTH BOJIBI
Y CIIOCOOBI €€ yCTpaHEeHUSI.

Amomunuil: nonoxxenne B Ilepuonnueckor cucreme xumudeckux snemeHToB [[. M. MenneneeBa, crpoeHue
aToMa, HaxoXXJIeHue B npupoze. OU3nuecKkue U XMMUYECKHE CBOWMCTBA almOMHHHUA. AMQOTepHbIe CBOHCTBa
OKCH/Ia U THUJIPOKCH/JIA AIFOMHHHSL.

Keneszo: nonoxenue B Ilepnoanueckoit cucreMe xumuueckux aeMeHToB [ 1. Menneneesa, ctpoenue aroma,
HaxoXxaeHue B npupoje. Gusnueckre 1 XuMUUeCKHe CBOMCTBA kene3a. OKCUAbI, THAPOKCUABI U COJIH XKele3a
(1) u »xene3a (111), ux cocTas, CBOWCTBA H MOJTyYCHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHE ¢ oOpa3llaMu METajuIOB WM CIUIaBOB, MX (DU3MYECKMMH CBOMCTBAMH, U3YYCHUE pPE3yIbTaTOB
KOPpPO3UH METaJIOB (BO3MOXKHO HCMOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEN B3aUMOJICHCTBUSA OKCHJIA
KaJIbLIUsl U HATpUs ¢ BOAOH (BO3MOKHO HMCIIOJb30BaHUE BUAECOMATEPUAIIOB), UCCIEJOBAHUE CBONCTB XKECTKOM
BOJIbI, IIpOllecca TOPEHMsI Kelie3a B KUCIopoJe (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUs KAUYEeCTBEHHBIX PEAKIMN HA MOHBI: MarHus, Kajblus, aJlOMHHUS, [UHKA, xene3a (ll) u >xenesa
(1, memu (1), HabmromeHUE W OMKMCAHUE IMPOLECCOB OKPAIIMBAHUS IUIAMEHH HOHAMHM HATpPUS, Kalus U
KalbIUsl (BO3MOKHO HCIIOJIb30BAHHE BHUJICOMATEPUAIIOB), HMCCIIEIOBAaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHIA
IIOMUHHUS U TUAPOKCHUIA LIUHKA, PELIEHNE SKCIIEPUMEHTANIBHBIX 33a4 Mo Teme «BaxHeilre MeTaibl U ux
COCJIUHECHHUSI.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa m Marepuanbl B IMOBCEJHEBHOM JKHW3HM YEJIOBEKA. be3onmacHoe HCIIONb30BaHUE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIpb Mpy XUMUYECKUX 05KOT'aX M OTPABJICHUSX.

XUMHYECKOe 3arps3HEHUE OKpYyXkaroleh cpebl (MpeaesibHas JI0mycTUMas KOHIEHTpAIUs BEIIeCTB, Jajee —
ITJIK). Ponbs Xxumuu B penieHnn SKOJIOTHYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEpUaJIbl)

Mescnpeomemnnie ceasu

Peanuzanus MexXnpeaAMETHBIX CBS3€H MPU U3YUEHUU XUMHUU B 9 Kilacce OCYILIECTBIIAECTCS Yepe3 UCIOJIb30BaHUE
KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TMOHITHH, TaK W TOHATUN, SBISIFONIMXCS CUCTEMHBIMH JJIS OTICIBHBIX
MPEAMETOB €CTECTBEHHO--HAYYHOI'O LIMKJIA.

OOmue ecTeCTBCHHO-HAYYHBIE TIOHATHS: HAYYHBIH (akKT, TUIIOTE3a, 3aKOH, TEOpHS, aHAIMW3, CHUHTE3,
KIaccuuKanus, NepuoAUIHOCTb, HAOII0IEHUE, IKCTIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHUE, MOJIEIIb, SBIICHUE,
MAPHUKOBBIN 2PPEKT, TEXHOJIOTHUS, MATCPUAITHI.

®duznka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIbI, PaAHOAKTUBHOCTb, MOJIEKYJIA,
AIEKTPUUECKUHN 3aps]l, TPOBOJHUKH, TTOJTYITPOBOIHUKH, TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, O0BEM,
arperaTHoOe€ COCTOSIHME BEIEeCTBa, TIa3, pacTBOP, PAacTBOPUMOCTb, KPUCTAIUIMYECKAs] PEIIETKA, CIUIABBI,
(du3HYeCKre BEIMUNHBI, €IMHUALIBI H3MEPEHHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJHIIE.
buonorus: ¢orocunres, avixanwe, Ouochepa, IKOCHCTEMa, MHHEpAIbHBIC YIOOPEHUS, MUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MuHEpalbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIIaeMble, TOILJIMBO, BOJIHBIC

peCypChI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS TPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus 1OCTUTAIOTCSA
B X0JIe 00y4eHHUsI XUMHUU B €TUHCTBE Y4eOHOI M BOCIIUTATENIbHOMN 1E€ATEIbHOCTH B COOTBETCTBUU
C TpaaAuIIUOHHBIMHU pOCCHﬁCKHMH CONMOKYJIbTYPHBIMU u AYXOBHO-HPABCTBCHHBIMU
LEHHOCTSAMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMH U HOPMaMHU IOBEACHUSI U CIIOCOOCTBYIOT
poIeccaM caMONIO3HAHMSI, CAMOPA3BUTHSI M COIIMATTU3AINN 00 yJaIOITIXCA.

JIndHOCTHBIE PE3yibTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOMN
IIO3UTHUBHBIX HECHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paCcIMpCHUC ONbITa ACATCIBHOCTU Ha eé OCHOBC, B
TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[EHHOCTHOTO OTHOUIICHHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJICIUO, ITOHHMMAaHHA 3HA4YCHUA XHUMHYECKOU HAayYKH B JXHU3HHU COBPCMCHHOI'O O6IJ.I€CTB3.,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEepeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBOM U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
Mupa u o0IIeCcTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS O COLUATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIICHUH B KOJJIEKTUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO IOJIE3HOM, yueOHO-HCCIIeI0BATEIHCKOMH,
TBOPUYECKON M JAPYruX BHAAX JAESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
ACATCIIBHOCTH IIPHU BBIIIOJTHCHHUU y‘Ie6HI>IX, II03HAaBaTCJIbHBIX 3aJad, BBIIIOJITHCHHUHN XHMHYCCKHX
SKCIIEPUMEHTOB, CO3/1aHUU Yy4eOHBIX MPOEKTOB, CTPEMIIEHHWS K B3aMMOIMOHMMAHUIO U
B3aMMOIIOMOIIIM B TIPOLIECCE D3TOM YYEOHOW JMESITeNIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBE/ICHWE U TOCTYNKH CBOMX TOBapHILEH C TMO3UIMK HPABCTBEHHBIX W IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCIIEICTBHUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE U XUMHUUYECKOW PEaKIUHU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKH M COCTABJISIOLIME OCHOBY JJIsi IOHMMAaHUS CYIIHOCTH
Hay‘-IHOI\/'I KapTUHBI MHpa, MMPCACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA HNPHUPOIBI,
B3aUMOCBS3SIX UEJOBEKa C NPUPOJHOM Cpeoi, O poiau XUMHUHM B T[O3HAHUU HITHUX
3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HAaNpaBJICHHbIE HA TMOJYyYEHHWE HOBBIX 3HAHUM 1O XUMHH,
HEOOXOAUMBIE JIsi OOBACHEHHS HAOII0aeMbIX TPOILIECCOB U SIBJICHUM, ITO3HABATEIHHOM,
MH(GOPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMH TEXHHUYECKHUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOY4YeHHI0 W TIO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B lajbHeHeM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE HEHHOCTH KM3HH, OTBETCTBECHHOTO OTHOMICHUSA K CBOCMY 3JOPOBBIO, YCTAHOBKH Ha
3I0POBBI  00pa3 JKHU3HH, OCO3HAHHME TMIOCIEJACTBUI U HEMPUSATHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus: ajakorojisi, HAapKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TPaBUII
0€30MacHOCTH MPHU O0PAILEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY M peabHOMN KH3HHU;

5) TPy/10BOT0 BOCIIMTAHUS

WHTEPEC K MPAKTUISCKOMY U3YUCHHUIO MPOPECCH U TPya pa3IMuHOTO POJia, yBAXKEHUE K TPYIY
H pe3yiibTaTaM pr,llOBOfI ACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBC IMPUMCHCHUA MPCIMCETHBIX
3HAHMM TI0 XHWMHH, OCO3HAHHBIA BBIOOP WHIWUBUIAYATbHOW TPACKTOPUU TPOJOIKEHUS
00pa3zoBaHusi ¢ y4€TOM JIMYHOCTHBIX WHTEPECOB M CIMOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX



UHTEPECOB M TOTPeOHOCTEH, YCHemHOW MNpopecCHOHATBHON MAEATENbHOCTH U Pa3BUTHUS
HEOOXOJNUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCUOHAIBHON Cpeae;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11eJ1ec000pa3HOe OTHOLIEHUE K IIPUPO/E KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
e CylecTBOBaHMs, IOHUMaHHWE IIEHHOCTH 3J0pOBOrO0 M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310DPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHSI TIPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH PabOTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHATH 3HAHMSI, IOJYy4YaeMble IPU M3YYEHUU XUMUH, Ul PELICHUs 3ajad,
CBA3aHHBIX C OKPYXKAIOLIEH NPUPOJHOW CPENOH, I IOBBIIIEHHS YPOBHS OSKOJIOTHYECKOU
KYJIBTYpBl, OCO3HAHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIBHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPE3YJIbTAaTOB BBIACISAIOT 3HAYUMbIE IS (OPMHUPOBAHHUSA
MHUPOBO33PEHUS OOILIECHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHLMII, TUNOTE3a, (HAKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPeAMETOB (pOpMUPOBATh NMPEICTaBICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JECHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpblE OOecrednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILLECTBICHUIO YU€OHOM €A TEIbHOCTH.
ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHHMsI HCIIOJIB30BaTh NMPUEMBI JIOTHUECKOTO MBILUICHUS NP OCBOCHHMM 3HAHUMN: PACKPHIBATh
CMBICI XUMHUYECKMX MOHATUN (BBIAEIATh HX XapaKTepHblE INPU3HAKH, YCTAHABIIMBATH
B3aUMOCBSI3b C JIPYTMMHU MOHATUSAMM), UCIIOJIB30BaTh MOHATHS Ul OOBSCHEHUS OTJIEJIbHBIX
(GakTOB W SBICHWH, BHIOMPATh OCHOBAaHMA W KPUTEPUU IS KIACCUPHUKAIMHA XHUMHUYECKHX
BEIIECTB M XUMHUYECKUX pEaKIUi, YCTAHABIMBATh I[PUYUHHO-CIICICTBEHHBIE CBSA3M MEKIY
00BEKTaMU HM3y4Y€HUS, CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIE, IEIyKTUBHBIE, IO
aHaJIOTHH ), 1€1aTh BBIBOJBI U 3aKIIIOYCHUS;

YMEHHME IMPUMEHATh B IpPOIECCe IMO3HAHMUSI TMOHATUS (IIPEIMETHBIE M METaNpEeJAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIHOJb3yeMble B XHMHH, MPeoOpa3OBBIBaTh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — NpU peleHUH Yy4deOHOo-
IIO3HABATENIBHBIX 3a/1a4, C Y4ETOM O3THUX MOJENIbHBIX MPEJACTABICHUN BBIABIITH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eCTBHA:

YMEHHUE UCIOJIb30BaTh MTOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a TAKXKE B
KayecTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

NpUOOpETEeHUE OMbITa MO I[UIAHUPOBAaHUIO, OPraHM3allMM U TPOBEIEHUI0 YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HaOII0JaTh 3a X0JI0OM MPOIIecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHHMS M BBIBOJABI MO pe3ysibTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pabora ¢ undopmaumeii:

yMEHHUE BbIOMpATh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3IMYHBIX BHUJOB U
dbopM mpencTaBiIeHMs, MOIYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-TIOMYJISIpHAs JUTepaTypa
XMMHUYECKOTO COJEp)KaHus, CIpaBOYHble MOcoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;



YMEHHE TMPUMEHITh Pa3IUYHbIE METOABl M 3ampoChl MPH IMOUCKEe U 0TOOpe HHpopMamuu u
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIITOJIHEHUS Y4€OHBIX U MO3HABATEIbHBIX 33/1a4
OmpeAeIEHHOr0 THIA, MPUOOPETEHHE OMbITa B OOJACTH WCIOIB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIeHUE KYIbTYPOl aKTUBHOI'O HCIIOIb30BAHUS Pa3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpenCTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHE HCIIOJIb30BaTh W aHAJIM3UpPOBaTh B IIpoliecce Y4eOHOM U HCCIeI0BaTEIbCKON
JEeSTEIILHOCTH HH(POPMAIIMIO O BIMSHUU IPOMBIIUICHHOCTH, CEThCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAroIIe MPUPOIHON CPEIbl.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIE YueOHbI€ el CTBHUS:

YMEHHMsI 3aJ]aBaTh BOIPOCH (B X0Je Auanora u (Win) JUCKYCCHUHU) MO CYIIECTBY OOCYyKIaeMou
TeMBI, (HOPMYITHPOBATH CBOU MIPEIOKECHHSI OTHOCUTEIHHO BHITIOJTHEHHSI IPEITIOKEHHON 3a/1a4H;
YMEHHsI TPEICTABIATh MOJyYEHHbIE PE3yNIbTaThl MO3HABATENbHOM AEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMI0 PE3yJbTaTOB BBINIOJHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpAaTOPHOUW pPadOTHl MO HCCIIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yMeHHsI Y4eOHOTO COTpPYJHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM I103HABAaTEIbHOW U
UCCJICIOBATEIILCKON JIEATEIHbHOCTH TPH PEIICHHH BO3HHKAIOMIMX NPOOJIeM HAa OCHOBE yuéTa
oOLIMX MHTEPECOB U COTNIacOBaHMS MO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPUEB 10 OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe 1eiiCTBHUS:

YMEHHE CaMOCTOSITENIBHO OIpeAessaTh LEeNu JAeATEIbHOCTH, IJIaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTH, BBIOMPATH
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JIEUCTBUM NpU
BBITIOJTHEHUH 3aJaHUil ¢ Y4E€TOM TMOJIYy4eHHsS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEICCTBAX W PEAKIIMAX, OIICHUBATh COOTBETCTBUE MOJNYUYEHHOTO PE3yNIbTaTa 3asBIICHHOW IIEIH,
YMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MMPEAJiaraéMble B YCIOBUH 3a/IaHUM.
MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHIO 00S3aTENBHOTO  COJEpXKaHUS,
YCTAaHOBJICHHOTO JaHHOW (enepanbHOil pabodeid TpOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOydJaromMMUCs Hay4YHbIE 3HAHUS, YMEHHS M CIOCOOBI ACHCTBWIA, crenuduueckue s
npeIMeTHOW o0nacTh «XWUMHUS», BUIBI JCATCIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0
UHTEPIIPETAINU, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.
K xonIty oOyuenus B 8 kiiacce rnpemMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLTUXCSI YMEHHI:

PacKpBIBaTh CMBICII OCHOBHBIX XHMHYCCKHUX MOHSITHIA: aTOM, MOJIEKYJIa, XUMUYCCKHIA dJIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJTHOPOJHAsS), BaJICHTHOCTH,
OTHOCHUTEIIbHAS aTOMHAas W MOJICKYJSIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAsS
Macca, MaccoBas JOJII XHMHUYECKOTO JJIEMEHTa B COCIUHEHHH, MOJISAPHBIA OOBEM, OKCHUI,
KHCJIOTa, OCHOBaHHWE, COJb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCICHHS, XUMHUYEeCKas
peakiusi, Kiaccu(UKAIMs PEeakiuil: peaklud COCAUHEHUS, PEaKlMu PpaszNoKEHUs, peakiuu
3aMeNICHUS, PEAKIIMK 00MEeHa, FK30- M DHIOTCPMUICCKUE PEAKITUH, TETUIOBOW d((EKT peaKinH,
PO aTOMa, DJIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYECKas CBSI3b,
MOJIIpHAs. W HETOJISIpHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOD,
MaccoBast 10Jisl BelecTBa (MIPOLIEHTHAs KOHIICHTPAIKs) B PaCTBOPE;

WJLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYSCKUX TIOHATHH U IPUMEHSTH 3TH TMOHITHS TTPH
OTMCAHUU BEIIECTB U UX MPEBPAIECHUII;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIUKY JIJISI COCTaBJieHUS (OpMYJ BEIIECTB M YpaBHEHUU
XUMHUYECKHUX PEaKIIHii;



OTIpeNeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIIEHb OKUCIICHUS
9JIEMEHTOB B OWHApHBIX COETUHEHMSX, NMPUHAAJICKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
COCMHEHUH 10 GOopMyIaM, BU XMMUYECKON CBS3U (KOBAJICHTHAs! M MOHHASI) B HEOPTaHUYECKHX
COEIMHEHUSX;

packpsiBaTh cMmbici [lepuogunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOIUYECKON 3aBUCHUMOCTUM CBOWCTB XMMHYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHS B
[lepuoanueckoii cucreMe, 3aKOHOB COXPAHEHMsSI MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

ONHKCBHIBATh M XapaKTepu3oBaTh TabiauuHyto ¢opmy [leproandeckoil CHCTEMbl XMMHUYECKHUX
3JIEMEHTOB: pa3jiNyaTh MOHITHS «TJIaBHas noArpymnmna (A-rpymnma)» u «mnodouynas noarpymnmna (b-
TpyIIa)», Majable U 00JbIINEe IePUO/IbI, COOTHOCUTH 0003HAYEHHsI, KOTOPBhIE UMEIOTCS B Ta0OiHIIe
«lepuognueckas cucrema xumuueckux »saeMeHToB JI. WM. MenneneeBa» ¢ 4YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHMSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oouiee
YHCIIO 3JIEKTPOHOB M PACHpPEIeICHUE UX 110 SJIEKTPOHHBIM CIIOAM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPTraHUYECKHE BEUIECTBA, XUMUYECKUE PEAKLIUU
(110 4KCITy ¥ COCTaBY YYacTBYIOIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3G (DEKTy);
XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHME [pPUMEpPaMU  MOJEKYJSIPHBIX  YPAaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

MPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCMMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYKO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOIO 3JIEMEHTa IO (opMysie COEIUHEHHS, MACCOBYIO JOJIO BEILIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIH;

IPUMEHSTh OCHOBHBIE ONEpPAlUU MBICIUTEIbHON EATEIbHOCTH — aHAJIW3 U CHUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEMATH3AIIHIO, KIIaCCU(UKAIINIO, BBISIBICHUE TPUUYUHHO--CIIEICTBEHHBIX CBSI3eH
— I U3Yy4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIHM, €CTECTBEHHO-HAayYHbIE METO]IbI
NO3HAaHUS — HaOJIo/IeHUue, W3MEpPEeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (pealbHbli U
MBICJICHHBIN);

cJIeZIoBaTh MpaBWIaM MOJIb30BAaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaK)Ke NMpaBuiIaM OOpAILEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 10 BBITOJHEHHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO TMOJYYEHUIO M COOMpAaHHIO Ta3000pa3HBIX BELIECTB
(Bomoposla M KHCIOpOJa), IMPUTOTOBJICHHUIO PACTBOPOB C ONpPENEIEHHOM MAacCOBOM Jaoeit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TMPOBOJUTH XHMHUYECKHE DKCIIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBI0O HWHIAUKATOPOB (JTaKMYyC,
deHondransent, METUIOPAHXK U IpYTrHe).

K kxoH1ly 00yueHus B 9 kjiacce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE JOKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHATUNA: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, TIIPOCTO€  BEIIECTBO,  CIOKHOE  BEIIECTBO,  BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XWMHUYECKash peaklMs, XUMHYecKas CBS3b,
TETUIOBON 3PQPEKT peakiu, MOJb, MOJIIPHBIN 00BEM, pacTBOp, SIEKTPOIUTHI, HEIJIEKTPOIHUTEHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC
peaKkiuyu, OKHCIUTEIb, BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAaHOBJEHHE, aJIOTPOIHS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METANINYECKas), KpUCTAIIMYECKas
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHUH, MpeneabHO
nonyctumast koHueHnTpauus [1/1K Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX OHATUN U IPUMEHSTh 3TU MOHSITHS IPU
ONMCAHUU BELIECTB U UX NPEBPALLEHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJIsl COCTaBJ€HHsSI (OpMYJ BEIIECTB W ypaBHEHUN
XUMUYECKUX PEaKIUid;



ONpEACNATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKMX D3JEMEHTOB B COEAMHEHMSIX
Pa3INYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COECJUHEHUH II0
dbopmynaM, BUJ XUMHYECKON CBA3H (KOBaJCHTHAs!, HOHHAsI, METAJUIMYECKasi) B HEOPTraHUIECKUX
COEJMHEHUSX, 3apsi/l UOHA [0 XUMHUYECKOW (opmyiie, Xapakrep cpeibl B BOJIHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cMbica [lepuoanueckoro 3akona J[. WM. MenneneeBa U J€MOHCTPUPOBATH €ro
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TabmnuHyro (opmy Ilepuoanueckolr cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jivyaTh MOHATHS «TJlaBHas noArpymnna (A-rpymnmna)» U «oOoyHast
noarpynna (b-rpynmna)», Manbsie u OOJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
UMEIOTCA B MEPUOAMYECKONW TalyuIe, C YUCIOBBIMH XapaKTEpPUCTHKAaMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee YHCIO0 SJIEKTPOHOB M pacIpe/ielieHUue ux
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeleNnax MajblX IEPUOIOB U INIABHBIX MOArPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHThI, HECOPraHMYECKUE BEIIECTBA, XMMUYECKHE PEAKIINU
(Mo 4YMcay M COCTaBy Yy4yacCTBYIOUIMX B PpEaKUUH BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME U creuu(pUYEeCKUe XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALIMN KUCIIOT, IeJI0Uel U coJiel, IOJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peakluil HOHHOro OOMeHa, ypaBHEHMs peakluil, MOATBEPKIAOIIUX
CYILIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PAaCKpBIBATh CYLTHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIHI TOCPEACTBOM COCTABICHUS
AIIEKTPOHHOTO OaraHca TUX PEeaKIINi;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMOCTH OT UX CTPOEHHMSI, BO3MOKHOCTH IIPOTEKAHUs
XUMHUUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIDHYIO M MOJIIDHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMysie COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B pPacTBOPE,
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUY;

coOirofaTh MpaBuiia MOJb30BAHUS XUMUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00OpylIOBaHUEM, a
TaKXe MpaBujia OOpaIleHusl C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU IO BBIIOIHEHUIO
7a00pAaTOPHBIX XUMHUYECKHX OINBITOB MO IMOJIYYEHUIO U COOMpAHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-HOHBI, KATHOHBl aMMOHMSI M  HMOHBl M3Y4YEHHBIX METAJUIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIraHUUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEpAIlMi MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHNe, CUCTEeMATU3aINI0, BBISIBJICHUE MPUUYNHHO-CIEJCTBEHHBIX CBs3ell — I U3y4eHMS
CBOMCTB BEUIECTB W XHWMHUYECKHUX pEaKIMi, €CTeCTBEHHO-HAY4YHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, H3MEPEHNE, MOJIETIUPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH ).

TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
Ne HaumeHnoBanue pa3aejioB M TeM IPOrpaMMBbl KoauyecTBo yacos DJIEKTPOHHBIE
n/n Bcero  Konrpous (mudpossie)
HbIe oOpa3oBaTe/ibHbIE
padoThI pecypcnl

Pasznea 1. IllepBoHavaibHble XUMHYECKHE TIOHATHUSA
1.1  Xwumust — BaxkHasi 00J1aCTh €CTECTBO3ZHAHUS U 5 1 2 but6mmorekxa [IOK



NMPAKTHYECKOii T1eATeJIbHOCTH YeJIOBEKA
[Ipenmer xumun. Ponp XuMHUM B KU3HU YEIOBEKA.
Xumusd B cucTeMe Hayk. Tena u BelecTsna.
dusnuecKkre CBOMCTBA BEUIECTB. ATperaTHoe
coctosgaue BenrecTs. [lonarue o Mmeromax
IMO3HAHUS B XUMHU. YNCTHIEC BEIIECTBA M CMECH.
CrniocoOwl pa3nieneHust cMecei

[Tpaktryeckas paboraNel

3HAaKOMCTBO ¢ XUMHYECKOHU MOCYA0U, MpaBUIaMU
paboTsI B 1abopaTopuu U mpuéMamu 0OpaIeHUs ¢
J1a00paTOPHBIM 000PYI0OBAHUEM;

[TpakTuyeckas paboraNe2

OuncTKa MOBApEHHOM COJIN

https://m.edsoo.ru/7f
41837c

BemecTBa 1 XMMHU4YeCKHe PeaKIu
ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DJIEMEHTHI.
CHMBOJIBI XHMHYECKHUX 3JIEMEHTOB. [IpocThic n
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE
yuenue. Xumuueckas popmyna. BaneHTHOCTB
aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeuecTB. OTHOCUTEIbHAS
aTomHasi Mmacca. OTHOCHUTEIIbHAST MOJICKYJIsSpHAs
Macca. MaccoBas 10J19 XMMHYECKOT0 DJIEMEHTA B
1.2  coemuHEHUN. 15
KomuuecTBo BemecTBa. Moib. MossipHas macca.
B3anMocBs3b KOIMUECTBa, MacChl U YHCIIa
CTPYKTYPHBIX €IMHHUII BeiecTBa. Pacy€rsl o
dbopMyliaM XUMHYECKHUX COSTMHCHUM.
dusnueckre U XUMUYECKHE SIBIIEHUS. XAMUUECKast
peakius U e€ mpu3Haku. 3aKOH COXPaHEHUsT MaCChl
BEIIECTB. XUMHYECKUE YPABHEHHUSI.
Knaccudukanmss XuMUuecKux peakiui
(coenrHEeHHUsI, Pa3I0KEHHs, 3aMEIlIeHUs,, OOMEHa).

bubmuoreka [{OK
https://m.edsoo.ru/7f
41837c

Hroro no paszneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelIECTB

Bo3ayx. Kucinopoa. Ilonsitue 00 okcugax
Boznyx — cmech rasos. Cocras Bo3ayxa. Kucinopon
— 3JIEMEHT U IpocToe BeuecTBo. Haxoxaenue
KHCJIOPOAa B IpUpoe, GU3NYecKue U XUMHUECKUE
cBoiicTBa (peakiuu ropeHusi). OKCHUIbI.
[Tpumenenue kucnopoaa. CrocoObl MOTydeHUS
KHCIIOpO/ia B 1a00paTOpUU U MPOMBIIUIEHHOCTH.
Kpyrosoport kucinopoaa B nmpupoae. O30H —

2.1 AJUTOTPOITHAS MOIU(DUKAITUS KHCIIOPOa. 6
TemnnoBoit 3¢ ekt XUMUIECKOH peakiuu,
TEPMOXUMHUYECKHE YPaBHEHHUS, IK30- U
9HAOTEPMHUUECKNE PEAKIINU. TOIIMBO: Yroib U
MeTaH. 3arpsi3HeHHe BO3AyXa, YCUIIEHUE
MapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO
CJIO4.

Monsipabiii 00BEM ra3oB. PacuéTsl 10 XUMHUYECKUM
YpaBHEHHUSIM.

1

bubnunorexa LIOK
https://m.edsoo.ru/7f
41837c
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[TpakTrueckas padota Ne3
«[lony4yenne, coOupanue, pacro3HaBaHue U
M3YyUYCHHE CBOMCTB KUCIOPOIay

2.2

2.3

Boaopoa. IlonsiTue 0 KMCJIOTAX M COJISIX
Bonopoa — anemMeHT 1 mpocToe BEIIECTBO.
Haxoxpaenue Bogopoja B npupoje, pusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE, CTIOCOOBI
nosydeHusi. Kuciotsl u comm.

[TpakTuyeckas padora Ned

«[Tony4yenue, coOupanue, pacrno3HaBaHue u
M3y4YeHUE CBOMCTB BOJI0poAa (TOPEHUE)»

Bopaa. PactBopsbl. [lonsiTue 06 ocHOBaHMSAX
dusnueckue cBoiicTBa Boasl. Bona kak
pactBopureinb. PactBopel. Hackliennsie n
HEHACBIIICHHbIE PaCTBOPbI. PacTBOpUMOCTD
BEILIECTB B BOJIC

MaccoBas 10114 BelllecTBa B pacTBOpE.
Xumuueckue cBoiicTBa BoAbl. OcHoBanus. Poib
pacTBOPOB B IPUPOJIE U B KU3HU YEIIOBEKA.
KpyroBopot Bojibl B pupoe. 3arps3HeHue
MPpUPOJHBIX BOJA. OXpaHa U OUMCTKA NPUPOIHBIX
BO/I.

[IpakTuueckas padora No5

«IIpuroroBiieHHE PACTBOPOB C OIPENEIEHHON
MacCOBOM J0Jiel paCTBOPEHHOIO BEILIECTBA»

1 1

1

but6mmoreka [IOK
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2.4

OcCHOBHBIE KJIaCChl HEOPraHMYECKUX
coeIMHEeHU I

Knaccugukaius HeopraHn4eckux coeIMHEHHUH.
Oxcunpl. Knaccuduxarust OKCHI0B:
coneoOpasymoiire (OCHOBHBIC, KUCIOTHBIE,
aM(pOoTepHBIC) U HECOJIEOOPA3YIOIITHE.
Homenknarypa okcunoB. @usndeckue u
XUMHUYECKHe cBoicTBa okcu0B. [lonyuenune
OKCH/JIOB.

OcnoBanus. Kiaccudukanusi ocHOBaHMI: METOUN
1 HepacTBOpUMbIe ocHoBaHMs. HomeHknatypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKHE CBOKCTBA
ocHoBaHui. [lomydeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucior.
Homenkiarypa kucnor. @uszndeckue u
XMMHUYECKHUE CBOICTBA KUCIIOT. PsJ1 akTUBHOCTH
metaiuioB H. H. bekerora. [lonydyenune kucior.
Comu. Homenknarypa coneil. @uznueckue u
XMMHYECKHE cBOMCTBa cotiei. [lomyuenue comnen.
I'enernueckas cBsA3b MEXAY KJacCaMH
HEOPraHMYECKUX COEAMHEHUN.

IIpakTuyeckas pabora Ne6

Pemenue skcriepuMeHTaIBHBIX 3a7a4 110 TEME
«Baxknelinme kiaccel HEOPraHMYECKUX
COEIMHEHUI.

Hroro no pazneny
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Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xummuueckux djemenToB /. U. Menaeneena.
CtpoeHue aToMmoB. XuMu4eckas cBsizb. OKNCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

3.1

3.2

epuoguueckuii 3axoH u [lepuoguveckas
cucTeMa XUMHYecKuX djemenTosn /. .
Menpeneesa. CTpoenue aroma

[TepBbie MOMBITKH KIaCCH(PUKAITMN XUMHIECKUX
31eMeHTOB. [IoHsATHE O rpynmax cXOIHbIX
AJIEMEHTOB (ILIEJIOYHBIC U IIETOYHO3EMEIIbHBIC
METaJUIbl, TAJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIC 00pa3zyroT aM(pOTEpHBIE OKCUIBI U
TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema
xumuueckux asementoB . . Meneneena.
KopoTkonepuoanas u jyimmHHOTIEpUOAHAS (OPMBI
[Tepuoanueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
. Y. Menneneesa. llepuoas! u rpynmsl.
@uU3MYECKUI CMBICI IOPAIKOBOIO HOMEPA,
HOMEPOB MEPUOa U IPYMIbl FJIEMEHTA. 7
Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP.
N3oTonbl. DnekTponbl. CTpoeHUE 3JIEKTPOHHBIX
000JI0YeK aTOMOB TIEPBBIX 20 XUMHYECKIX
aneMenToB [lepuoanyeckoii cuctemsr . W.
MenpeneeBa. XapakTepUCTUKA XUMUYECKOTO
3JIEMEHTa MO €ro NnosiokeHuto B [lepuoanyeckoi
cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB
XAMUYECKHX JIEMECHTOB, METAJUIMYSCKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U
MEPUOJIaM.

3nauenue [lepuoauyeckoro 3akoHa 1
[Tepronnueckoit CUCTEMBI XUMHUYECKHX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. JI. H.
MenpeneeB — y4€HbIA U IPAKIAHUH.

Xumnueckas cBsizb. OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIC PeaAKIIUH

Xumunyeckas cBsi3b. KoBajeHTHas (nonsipHast u
HEMOoJIsIpHast) CBA3b. DJIEKTPOOTPULIATEIBHOCTD
XUMHUYECKHX IEMEHTOB. MIOHHas CBA3b. 8
Crenenp okucienus. OKUCIUTENBHO--
BOCCTaHOBUTEJbHBIE peakiuu. [Iporecchr

OKHCJIEHUS ¥ BOCCTAaHOBJIEHUA. OKUCIUTENN U
BOCCTaHOBUTEIHN

Uroro mo pazneny 15
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Ne
n/n

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl

Pa3ned 1. BemecTBo U XMH4YecKHe peakiun

[ToBTOpenue u yriry0ieHne 3HaHU OCHOBHBIX
pas3zesnoB Kypca 8 kiacca

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema
xumuueckux oaaementoB J[. WM. Menaeneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB XHMMHYECKUX DJJEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kalus, KalblLUsl U UX COEIMHEHUH B
COOTBETCTBUM C IIOJIO)KCHHEM  JJIEMEHTOB B
[Iepnonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.
CrpoeHne BemecTBa: BHIbl XUMHUYECKOW CBSI3U.
Tunsl KpUCTAIMYECKUX PEIIETOK, 3aBUCHUMOCTD
CBOMCTB BEIECTBA OT THUNA KPUCTAUIMYECKON
PEIIETKY U BUJIA XUMUYECKON CBSA3H.
Knaccudukanus m HOMEHKIIaTypa HEOPraHUYECKUX
BemIecTB.  XMMHYCCKHE  CBOICTBA  BEIIECTB,
OTHOCSIIUXCS K pa3IMYHbIM KJ1accam
HEOPraHUYECKUX COEIMHEHUH, TeHeTUYeCcKas CBS3b
HEOPraHMYECKUX BEILECTB.

11

KoandyecTBo 4acosB

KonTpoa
Bcero bHBIE
padoThI

IMpakr
HYeCKH
e
pador
bl

DJIeKTPOHHBbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/
7412636

OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEaKIUi
Knaccudukanuss  XMMHYECKMX — peakuuid 1o
pa3aMYHbIM IpH3HaKaM (10 YHUCIYy M COCTaBy
YYacCTBYIOIIIMX B PEAKIUM BEUIECTB, M0 TEMJIOBOMY
s dexTy, MO0 HU3MEHEHUIO CTENEeHEeW OKHUCICHUS
XUMHUYECKHX 3JEMEHTOB, [0 O00paTHUMOCTH, IO
YYaCTHIO KaTain3aTopa). DK30- U SHJOTEPMUUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonsATHE O CKOPOCTHM XWUMHYECKOW pEaKIHH.
Ilonatne 00 oOpaTMMBIX UM  HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHsTHe o roMOreHHbIX U
rereporeHHslx peakuusax. llondarne o karamuse.
[lonsiTHe 0 XUMHUYECKOM paBHOBeCUU. DaKTOPBHI,
BIUSIOLIME HA CKOPOCTh XUMHUYECKOW pEaKUuu M
M0JIOKEHNE XMMHUYECKOTO PaBHOBECHSI.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE
ANEKTPOHHBIN OanaHc OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIBHOU peaxkuu. CocraBnenune
YpaBHEHUH  OKHCIMTEIbHO--BOCCTAHOBUTEJIBHBIX
peakuuil ¢ UCIOJIb30BaHUEM METOJA JIEKTPOHHOIO
OanaHca.

1.2

peaxuuu,

DNEeKTPOTUTHYECKAST TUCCOIHAINS. XUMUIECKHE
peakIMu B pacTBOpax

Teopus JIEKTPOJIUTUYECKON
ONEeKTPOIUTHl U

1.3
JIUCCOLMAIINH.

HECIJICKTPOJIUTHI. KaTI/IOHLI,

bu6nuorexa [IOK
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aHUOHBL. MexaHu3M JAMCCOLMALMM  BEIIECTB C
pa3IMYHBIMU BUJIaMU XUMHUYECKOU CBsi3U. CTENeHb
nucconuanui. CHIIbHbIE U c1a0ble SJEKTPOIUTHI.
Peakuuu noHHOro obmeHa. YcIOBHSI HPOTEKAHUS
peakuuii  MOHHOIO oOMeHa, MIOJIHBIE u
COKpAlllCHHBIE  WOHHBIE  ypAaBHEHUS  PEAKLUM.
CpoiicTBa KHCIOT, OCHOBAaHMH M COJEH B CBETE
IIpeICTaBICHUN 00 ANEKTPOIUTUYECKON
nucconuanuu. KadecTBeHHblE peakUUHd Ha HOHBI.
[TonsiTE O THAPOIU3E COJIEH.

[IpakTuueckas pabota Noly» Pemenue
AKCIEPUMEHTAIIbHBIX 33721

Uroro no pasneny

Pasznen 2. HemeTaJjibl 1 MX COCANHCHU A

2.1

2.2

2.3

OO6miast xapakTepucTHUKa ramoreHoB. OCoOeHHOCTH
CTpOCHHSI ~ aTOMOB,  XapaKTepHble  CTENEHU
okucienus. CtpoeHue W (HU3MYECKHE CBOWCTBA
MPOCTBIX BENIECTB — TaJOreHOB. XHUMHUYECKHE
CBOMCTBa Ha INpUMeEpe Xjopa (B3aUMOJEHCTBHUE C
MeTallJIaMH, HEMeTallJIaMH, IEJI0YaMH).
Xnoposogopon. CoinsiHas KHUCIOTa, XHUMUYECKUE
CBOICTBa, moNyueHue, mnpumeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHU3M YEJIOBEKa.
Baxueiimme xmopuabl U HX HAaXOXKICHHE B
MIpUPO/IE.

[Ipaktuueckass pabora Ne2 «llomydeHnue comnsHOMI
KHUCJIOTHI M U3yYEHUE €€ CBOHUCTBY

OOmiast xapakTepucTHKa 3J1eMeHToB VIA-rpynmsl.
Oco0OeHHOCTH CTpOEHUs] aTOMOB, XapaKTEepHbIE
creneHd okuciaeHus. CtpoeHue u (uznyeckue
CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa U CEpHI.
AnnotponHble MOAM(DUKALMU KHCIOPOJa U CEphI.
Xumuueckue cBoiictBa cepel.  CepoBoaopon,
cTpoeHue, (u3NYecKkue M XMMHUYECKHE CBOWCTBA.
Oxcuapl ceppl Kak TPEACTaBUTENN KHCIOTHBIX
okcugoB. CepHast Kucinora, (Qusnyeckue Hu
XUMHUYECKHE CBOWCTBa (00IIMEe KaK MpeACTaBUTENS
Kjlacca KUCJIOT U creuupuyeckue). XUMHUECKUE
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO
crioco0a roytyueHust cepHoi Kuciotsl. [Ipumenenue
cepHod  kuciotel. ComM  CepHOM  KHCIOTHI,
KayecTBEHHass  peakius  Ha  Cynb(ar-uoH.
Haxoxnenue cepbl u €€ COCNMHEHUW B MPUPOJE.
XUMHUUYECKOe 3arpsi3HEHHE OKpYXarolel cpeabl
COCMHEHUSIMH  cepbl  (KHUCIOTHBIE  JIOXKIH,
3arps3HEHUE BO3]yXa M BOJOEMOB), CHOCOOBI €ro
MPEOTBPAIICHHUS.

OOm1ast XapaKTEpUCTHKA XUMHUECKUX DIIEMEHTOB
VA-rpynmnsl. A30T, hocdop 1 UX COeAMHEHUS
OOmiasi xapakTepUCTHKa 3JIEMEHTOB VA-TpyIIibl.
OCOOEHHOCTH CTPOEHUs] aTOMOB, XapaKTEpHBIE

17
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2.4

CTETIEHU OKHCIEHUS. A30T, paclpoCTpaHEHHE B
npuponae, (U3NYECKUe W XUMUYECKHUE CBOMCTBA.
KpyroBopor azora B mnpupome. AMMHAK, €ro
(bu3nUecKre U XUMUIECKUE CBOMCTBA, MOTYYCHHUE U
npumenenue. Conu aMMOHUS, UX (uznueckue u
XMMHYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHast
peakius Ha MOHBl aMMOHUS. A30THas KUCIIOTa, €&
noyiydeHue, (pu3uveckrue U XUMUYECKHE CBOWCTBA
(obmue Kak mMpeACTaBUTENsl Kiacca KHCIOT U
cnenduueckue). Vcmonb3oBaHWe HHUTPATOB U
coleil aMMOHHUS B  KauecTBE MHHEpaIbHBIX
yIoOpeHuit. XUMHYECKOE 3arpsA3HEeHUE
OKpy)XalIlel  cpeapl  COCIMHEHUSMU  a30Ta
(KUCTIOTHBIE JTOK]IM, 3arpsI3HEHHUE BO3/yXa, IIOYBHI U
BoJ10éMOB). Docdop, aIOTPOITHbIE MOAU(PUKAIINH
docdopa, PuznyUecKne W XUMHYECKHE CBOMHCTBA.
Oxcun dochopa (V) u dochopHas Kuciora,
(du3nUecKre U XUMHUYECKUE CBOWMCTBA, MOJIy4CHHE.
Hcnons3oBanue docdaros B KauecTBe
MUHEPAJIBHBIX YIO0OpPEHUH.

[IpakTuueckast padora Ne3 «llomyuenue ammuaka u
W3YyYEHHUE €r0 CBOMCTB)

OO6m1ast XxapakTeprucTUKa XUMUYECKUX 3JIEMEHTOB
IVA-rpynnel. Yraepoa u KpeMHUR U UX
COCITUHEHUS

OOmias xapaktepucTuka 31eMeHTOB |V A-rpymmbl.
OCOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTEpHBIC
CTETMIEHH OKHCIIEHUS. YTIEepoJ, alJOTPOIHbIE
MoaU(HUKAIMKM, PACIpPOCTPAHCHHE B  IPHPOJIE,
¢bu3nUecKue U XUMUYECKHe CBOMCTBA. AJCOpOIIMS.
Kpyrosopor yriepoga B mnpupome. OKCHIBI
yriaepoaa, ux (pu3nyecKrue U XUMHUYEeCKHe CBOWUCTBA,
JCHCTBHEC HA JKUBBIC OPTaHW3MBI, IOJIyUCHUE U
MIPUMEHEHHE. DKOJIOrHYeCcKue poOJIEeMBlI,
cBs3aHHBIE C okcuaom yriepoaa (IV), rumoresa
rI100anbHOr0 TOTEIUICHUS KJIMMaTta, MapHUKOBBII
adpdexr. VrompHas Kucmora U €€ CONMU, HX
(bu3nuecKkre U XUMUYECKUE CBOMCTBA, MOTyYCHHE U
npuMeHeHne. KadyecTBeHHas peakiusi Ha KapOOHAT-
noHsl. Mcnonp3oBaHue KapOOHATOB B  OBITY,
MEIWIIMHE,  MPOMBIINUICHHOCTH W CEIBCKOM
XO35UCTBE.

[TepBoHayalbHBIE TIOHATHS OO0  OPTAHHYECKUX
BEIIECTBaX KaK O COEAMHEHUSX yriepoaa (MeTaH,
9TaH, OTWJICH, AalleTWICH, JTaHOJ, TJIHIEPHUH,
yKCyCHass  Kucnota). llpupomHeie  HCTOYHHKHU
YTI€BOAOPOAOB (Yrojb, MPUPOAHBIA Tra3, HEPTh),
MPOAYKTHl UX TepepadoTku (OEH3WH), X POJb B

ObiITy u  mpombiigieHHocTd.  Ilonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OeNKax,
YIJIEBOJAX — W HMX pOJHM B JKU3HU YEIOBEKA.

MaTCpI/IaJ'IBHOC COAUHCTBO OpTraHU4YCCKUX n

bu6anoreka LIOK
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HEOPraHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢usuyeckue ©  XUMHUYECKUE
CBOICTBa, MonyyeHue u npumeHeHue. CoequHEHMU
KpeMHUsi B mpupojae. OOmue mpencraBieHus 00
okcune kpemuus (IV) u kpeMHHEBOH KuUCIIOTE.
Cunukatel, WX WCHOJB30BAaHUE B OBITY, B
MIPOMBIIIJICHHOCTH.  BakHelne cTpouTeNnbHbIE
MaTepuaibl: KepaMHKa, CTEKIIO, IIEMEHT, OCTOH,
Kene300€ToH. [Tpo6membr 0e30macHOTO
WCIIONBb30BaHUSI  CTPOMUTENIBHBIX  MaTepuajioB B
MTOBCEIHEBHOM KU3HHU.

[IpaxTueckas pabora Neq «Ionyuenue
VIJEKUCIOro ra3a, KadeCTBEHHbIE peaklUH Ha
KapOOHAT — UOH»

[IpakTuueckas pabota No5 Pewenue
SKCHEPUMEHTAIBHBIX 3a7a4 no Teme «Baxuenme
HEMETAIIJIbl U UX COCIMHEHUS

Hroro no pasacity

25

Pa3gen 3. MeTa/uibl M HX COeTUHEHU S

3.1

3.2

OO0111e cBOIiCTBA METAJIJIOB

OO0mas xapaKTepUCTUKAa XUMUIECCKUX JJIEMEHTOB —
METaJUIOB HAa OCHOBAaHUM MX TOJOXEHUS B
[Tepuonnueckoil cucreMe XMMUYECKUX SJIEMEHTOB
J. U. MenneneeBa u crpoenust atroMoB. CTpoeHue
MeTauioB. MeTtayuinueckasi CBs3b M METAJLTUYECKas
KpUCTAJUIMYECKasl pelmETKa. DJIEKTPOXUMUUYECKUN
Pl HanmpsDKeHUH  MeTauioB.  Dusnueckue W
XUMHUYECKHe CcBOMCTBa MeTayioB. OO0miue crmocoObl
noixydeHuss MertauioB. [loHsTHe o0 KOppo3uu
METaJIJIOB, OCHOBHBIE CMOCOOBI 3allUTHl HUX OT
kopposuu. CruiaBsl (CTainb, YyryH, JOPATIOMUHHM,
OpoH3a) M WX TpUMEHEHHe B ObITYy U
MIPOMBIIIIICHHOCTH.

Baxneiinme MeTallIbl U UX COSTUHCHUS
[ITemounbie METaJlIbI: IIOJIOKEHHE B
[Iepuoanueckol cUCTEME XMMHYECKHX DJIEMEHTOB
. W. MenxgeneeBa, CTpOEHHE HX AaTOMOB,
HaxoxzaeHue B npupome.  Dusnueckue U
XUMUYECKHE CBOWCTBa (HAa TIpUMEpEe HATpus Hu
Kanust). OKCUIbl U THAPOKCUIBI HATPUS U KallUs.
[IpumeneHne  METOYHBIX  METAIOB W UX
COCIUHEHMH.

[[lenoyHO3eMENBHBIE METAJUIBI MArHUA W KaJIbIIHM:
MOJIOKEHHUE B [Tepuonnueckon CHCTEME
xumudeckux oanementoB JI. WM. Menneneesa,
CTPOCHUE HX aTOMOB, HAaXOXIEHUE B IMPHUPOJE.
dum3nyeckie W XUMHYECKHE CBOWCTBA MarHusa M
Kanbusg. BaxHeinmyue CcOSOIUHEHHS — KallbIUS
(okcupa, ruapokcupa, comnu). KECTKOCTh BOABI U
CrOco0BI €€ yCTpaHeHHsI.

AmoMuHuii:  monoxkenue B Ilepuoanueckoit
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cucTeMe  XuMmuuyeckux  anmementoB  JI. WM.
MeHaeneeBa, CTpPOEGHHE aroMa, HaXOXICHUE B
npupoae. Pusnuyeckue M XUMHUYECKHE CBOMCTBA
amoMuHUS. AMQOTEepHBIE CBOHCTBA OKCHAA U
TUIPOKCHU/IA ATFOMUHUSL.

Keneszo: nonoxenue B Ilepuonnueckon cucreme
xumudyeckux oaaementoB JI. WM. Menngeneesa,
CTPOCHME aToMa, HaXOXJAEHWE B  IPUPOJE.
Ouznyeckue M XHUMHUYECKHE CBOMCTBA JKeje3a.
Oxcuppl, ruapokcusl U cou xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOTyYEHHUE.
[TpakTuueckass padora Ne6 «KecTkocTh BOABI U
CIOCOOBI €€ yCTpaHEHUS

[IpakTrueckas pabotalNe7 Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 o Teme «Baxkueiiue
METaJUIbl U UX COCTUHEHUS

Uroro no pazneny

Pasnen 4. Xumus u okpykaiomas cpeaa

4.1

BemectBa u Matepuansl B )KM3HU YEJIOBEKA
BemectBa u Marepuansl B MOBCEAHEBHON KU3HU
yesoBeka. bezonacHoe MCIONb30BaHHUE BEUIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas momorupb npu
XUMHUYECKUX 0’KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKaroUlel Ccpelsl
(npenenpHas AOMYCTUMAas KOHIIEHTpAIMs BEIECTB,
nmanee — IIJIK). Pomp Xwmuum B pelICHUH
9KOJIOTUYECKUX TTPOOIIEM.

Hroro no pazneny
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bubmuoreka [{OK
https://m.edsoo.ru/
7f41a636

PesepBHOE Bpemst

bu6nunorexa LIOK
https://m.edsoo.ru/
7412636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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