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COJEP)KAHUE OBYYEHMUA

8 KJIACC

IlepBOoHaYa/IbHbIC XUMHYECKUE IOHATHUS

[Ipenmer xumuu. Posb XMMUK B )KU3HU 4Y€JIOBEKAa. XMUMUA B CUCTEME HayK. Tena U BElIeCTBa.
du3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe coctosinue BeniecTs. [loHATHE 0 MeTOAaX O3HAHUS
B xuMuu. Yucrtole BeuiecTBa U cMecu. CriocoObl pa3siesieHus: CMeceu.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3eMeHThl. CHMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocTeie n
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass (opmyrna. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewlecTB. OTHOcuTenbHass aroMHas Macca. OTHOCUTENIbHas MOJIEKYJISIpHAs Macca.
MaccoBas 10711 XMUMHAYECKOT0 3JIEMEHTA B COETMHEHHH.

KommuectBo Bemecrsa. Monbs. MomspHas Macca. B3auMocBs3p KOJIMYECTBA, MAacChl U 4uCia
CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacy€rel mo hopMynaM XMMHUUYECKUX COSTUHEHU.
Ou3nyeckue 1 XUMHUYECKHE SBICHUS. XUMHUUECKas peaklus U €€ MPU3HaKU. 3aKOH COXPaHEHUS
Macchl BelecTB. Xumuueckue ypaBHeHus. Knaccudukaims XuMuyeckux peakiuii (CoeuHeHus,
pasnoKeHus1, 3aMeleHus, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMMYECKOH TOCYya0H, NpaBuiamMu paboTbl B jaboparopuu U NpuEMaMH
oOpatieHusi ¢ 1abOpaTOpHBIM O0OpYJOBAaHUEM, M3YyUEHHE M OMHCAaHUE (U3MUYECKUX CBOWCTB
00pa3IoB HEOPraHUIECKUX BEIIECTB, HAOIOIeHNE (PM3MUECKUX (TUIABJICHHE BOCKA, TAsSHUE JIbJA,
pacThpaHue caxapa B CTyIKe, KMIIEHHWE U KOHJEHCAIUS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHNE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KMCIOTOMN) SIBICHUMN, HAOIIOEHUE U
OIMCaHUe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX PeaKIHii (pa3ioKeHue caxapa, B3auMO/IeCTBHE
CEpHOIM KHUCIIOTBI C XJOpUAOM Oapusi, pasznoxkenue runapokcuna menu (II) mpu HarpeBanww,
B3aMMO/IeiicTBHE Kelne3a ¢ pacTBopoM conu menu (1), n3ydenne cnocoboB pa3feneHus CMecei:
C TIOMOWIBI0 MarHmra, (QWIBTPOBAHHWE, BBIAPUBAHKE, TUCTWULALMSA, XpomaTorpadus,
IIPOBE/IEHUE OYHMCTKM MOBAPEHHOM COJM, HAOJIOJCHHWE U ONHCaHHE Pe3yJIbTAaTOB IPOBEACHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3[JaHUE MOJENed MOJeKyJ
(IIapoCTepIKHEBBIX ).

BasHeiiluue npeacraBuTe I HEOPraHU4eCKUX BelecTB

Bo3ayx — cmech ra3zoB. Coctas Bo3nyxa. Kucimopo — aneMeHT u mpoctoe BemecTBo. Haxoxaenue
KHUCJIOpOAa B MpUpoje, (pu3nueckue W XUMHUUYECKHe cBoiicTBa (peakiuu ropenus). OKCHBL.
[Tpumenenue kucnopoaa. CriocoObI MOTYyUEHUS KUCIOPO/Ia B TAOOPATOPUH M TIPOMBIIILIEHHOCTH.
Kpyrosopot kuciaopoza B npupoze. O30H — ajstoTpornHas MoAu(UKaILUs KUCIOpOa.

TemnoBoit  3¢pdekT XuMUYEeCKOW peakiuu, TEePMOXUMHYECKHE YpaBHEHUS, 0JK30- U
SHAOTEPMHUUYECKNE pEaKkIUU. TOIUIMBO: Yrojdb M METaH. 3arpsA3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylIeHre 030HOBOT'O CIIOSI.

Bonopon — snemeHT u mpocroe BemiectBo. HaxoxaeHue Bojoposaa B mpupone, puznueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI MoTy4yeHus. KucioTsl u conu.

MossipHblii 00bEM ra3oB. Pacuérsl 0 XUMUYECKUM YPaBHEHHUSIM.

®usnueckue cBoicTBa BoAbpl. Boma kak pactBoputens. PactBopbl. HacelmieHHblE U
HEHaCBILICHHBIE pacTBOpbl. PacTBOpHMOCTBH BellecTB B Boje. MaccoBas [10Ji1 BELIECTBA B
pactBope. XUMHYECKHE CBOMCTBAa BOJAbl. OCHOBaHMSA. Poiib pacTBOPOB B NMPHUPOJAE U B JKHU3HU
yenoBeka. KpyroBopoT Boabl B Ipupojie. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MIPUPOTHBIX BOJ.

Knaccudpukanus  Heopranmdeckux coenuHeHuid. Oxcunpl.  Kiaccudukanuss — OKCHIIOB:
coyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIe) U HecoeoOpasyromue. Homenkiarypa
okcu0B. PU3nueckre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [loiryueHne okcuios.



OcnoBanus. Knaccudukarus ocHOBaHUH: METOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHkaTypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHrne ocHOBaHU M.
Kucnotsl. Knaccudukanusa kucinor. Homenknarypa kucior. dusnueckue M XUMHYECKHE
cBoicTBa KUCIOT. Psin aktuBHOocTH MetaiuioB H. H. bekerona. [lonyyenue kucior.

Comu. Homenknarypa coneit. dusndeckue u Xumuueckue cBoiicta coneil. [lomyuenue cosei.
['eneTnueckas cBsI3b MEXKIy KlacCaMu HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii Ikcnepumenm:

KauecTBEHHOE OIpeEJelIeHne COJIep>KaHusl KHUCIOopoJa B BO3[yXe, MOJy4YeHHe, coOupaHue,
pacro3HaBaHHE W H3yYEHHE CBOWCTB KHCIIOpPOJa, HAONIOJECHHE B3aMMOJICHCTBHS BEILECTB C
KHCIIOPOJIOM U YCJOBHSI BO3HUKHOBEHUS U MPEKpallleHUs TOpeHus (moxapa), 0O3HaAaKOMIICHUE C
o0Opa3llaMu OKCHJIOB M OIKMCAHHUE HMX CBOWCTB, IMOJy4YeHHE, COOMpaHWe, paclo3HaBaHUE H
M3y4YeHHE CBOICTB BOJOpoja (ropeHue), B3aumojelcTBue Boaopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCITOJIb30BAHHE BUICOMATEPHAIIOB), HAOIIOIeHNE 00pa3IloB BEIIECTB Kolu4yecTBoM 1
MOJIb, HCCIIEIOBaHHE OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM [0JIEW pPacCTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOABI C MeTaljlaMH (HaTpUeM M KalbliieM) (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HCCIIEJOBaHUE OOpa3lOB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOI0/IeHne U3MEHEHHsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYeH, M3ydyeHue
B3auMoieiicTBust okcuaa meau (I1) ¢ pacTBOpOM cepHOI KMCIOTBI, KUCIOT C METaJIaMH, PEaKIIni
HEWTpanu3aluu, NOJyYeHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METasula APYIHUM
U3 PAcTBOpa COJM, PEIIEHHWE SKCIEPUMEHTAJIbHBIX 3a7ad Mo TeMme «Baxnelmme Kiaccsl
HEOPraHUYECKUX COCTUHEHUID.

IMepuoguveckuii 3akon u Ilepuoamyeckasi cucrema xumu4yeckux 3jaemenros /I, W.
MenpeneeBa. Ctpoenne aToMoB. XuUMu4eckas CBsi3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MONBITKM KiIacCU(PHUKAUU XMUMHUYECKUX 3JIeMeHTOB. [loHATHE O Tpymnmax CXOTHBIX
3JIEMEHTOB (IIIEJIOYHBIC U MIETOYHO3EMETbHBIE METAIIJIBI, TAJIOTCHBI, THEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aMmpOoTepHbIe OKCUIBI U TUAPOKCUIBI.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa xuMudeckux 3yeMeHToB J[. M. Menpeneesa.
Kopotkonepuoanass u mHHONEepuoaHas ¢opmbl lleproanyeckoil CHUCTEMBI XUMHUYECKHX
anemenToB JI. . Menneneesa. Ilepuoas! u rpymnmsl. @U3HM4EeCKUN CMBICI OPSIKOBOTO HOMEDA,
HOMEPOB MEepUOa U TPYNIbI FJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX siaep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obOonouek aromMoB TMepBeIXx 20 XuMuYeckux dneMeHTOB llepmoanueckoit cucremsr [, U.
MenpeneeBa. XapakTepucTHKa XMMHUECKOTO AJIEMEHTa MO ero nonoxeHuto B [lepuoauueckoit
cucteme JI. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METALIUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenne [lepuoguyeckoro 3akoHa u Ilepuogndeckoil CHCTEMbl XUMHUYECKUX JIEMEHTOB IS
pa3BuTusA HayKu U npakTuku. JI. . Menzenees — y4€HbIN U TpaXXJaHUH.

Xumudaeckas cBs3b. KoBajeHTHas (MOJSIpHAST W HETIOJSIPHAs) CBSA3b. DJIEKTPOOTPHUIIATEIEHOCTh
XUMUYECKUX AJIEeMEHTOB. VIOHHas CBSI3b.

Crenenp okucieHus. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCICHHUS U
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4deHHe OOpa3IoB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHUCTBUE THAPOKCUIA ITUHKA C
pacTBOpamMH KHCIOT U IIEJNOYeH, WPOBEICHHUE OIBITOB, WUIIOCTPUPYIONIUX MPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COETUHEHNU).
Meostcnpeomemmnuwie ceazu



Peanu3anus MeXnpeaMETHBIX CBS3€M MPU U3yYEHUHM XMMHUH B 8 KJIacCe OCYILECTBIISETCS yepes
UCIOJIb30BAHNE KaK OOLIMX E€CTECTBEHHO--HAYYHBIX MOHATUH, TaK M TMOHATUH, SBISIOMIMXCS
CHCTEMHBIMU JUIsI OT/IEJIbHBIX IPEJMETOB €CTECTBEHHO--HayUYHOTI'O [IUKIIA.

OOm1re ecTeCTBEHHO--HAY4YHbIC MOHATHSA: HAy4HBIH (DaKT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKauusi, NEepHOAUYHOCTb, HAONIIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHue, MOJIeNb, SIBJICHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, H30TOIIbI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUI 3apsa, BEIECTBO, TeI0, 00bEM, arperaTHoe COCTOSIHUE BELIECTBA, a3,
¢u3nvecKre BEIMYUHBI, €IUNHUILBI H3MEPEHHsI, KOCMOC, TUTaHEeTHI, 3BE31b1, COoHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpochepa, MHHEpPAIBI, TOPHBIE TOPOJBI, MOJIE3HBIE HCKOMAEMBbIE,
TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XHMHYeCKasi peaKus

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xuMudeckux 3ymeMeHToB J[. M. Menneneesa.
CrpoeHnue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, KW, KaJblIUd M MX COCIUHEHHWH B COOTBETCTBHUU C IIOJIOKEHHEM DJIEMEHTOB B
[lepuonnueckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CTtpoeHne BelecTBa: BUIbI XUMHUECKOW CBS3H. THITBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUA XUMUYECKOM CBSI3H.
Knaccudukanus 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIIECTB. XMMHUECKHUE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K pa3IMYHbIM KJIaCCAM HEOPraHUYeCKUX COEAMHEHUI, TI'eHeTHYecKas CBs3b
HEOPTraHMYECKUX BEIICCTB.

Knaccupukanus XMMHUYECKHX peakUui IO pa3inyHbIM NpU3HAaKaM (M0 YHMCIy U COCTaBy
YYacCTBYIOIIMX B PEAKIH BEIIECTB, 110 TETIOBOMY 3((PeKTy, 10 N3MEHEHHIO CTETIEHEeH OKUCICHUS
XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, @10 YYacTHIO KaTaium3aropa). OK30- U
SHIOTEPMHUYECKUE PEAKIINH, TEPMOXHUMHUYECKIE YPAaBHEHHUS.

[lonatue o ckopoctn xuMuueckoil peakiuu. I[loHsatne o0 0OpaTUMBIX W HEOOPATHUMBIX
XAMAYECKHX peakuusx. [IoHATHE O TOMOTEHHBIX W TETEpOTEeHHBIX peakiusax. lloHsTue o
karanuse. [lonsaTre o XuMuyeckoM paBHOBeCUH. PaKTOPbI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOM
PEaKIMH U TOJI0KEHUE XUMHYECKOTO PABHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEaKIMM,  AJIEKTPOHHBIH  OallaHC ~ OKHUCIMTENbHO-
BOCCTAHOBHUTENBHOW peakuuu. CocTaBieHHWE YpaBHEHHH OKHCIHTEIBHO--BOCCTAHOBHUTEIBHBIX
peaKIMii ¢ UCII0JIb30BAaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust TEKTPOTUTHYECKON TUCCOITUAINN. DIIEKTPOJIUTHI M HEIJEKTPOIUTHI. KaTHOHBI, aHUOHEI.
MexaHu3M JUCCOIMALMM BELIECTB C pa3jIMYHBIMH BHJIAMHM XHMHUYecKOM cBs3u. CreneHb
nucconuanui. CHUIbHbIE U c1a0ble 3JEKTPOIUTHI.

Peakiium moHHOro oOMeHa. YCIOBUS MpPOTEKaHWsl pPeaKUUid HOHHOTO OOMEHa, IOJIHbIE U
COKpalIEHHbIE MOHHBbIE ypaBHEHUs peakiuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIeH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPOJUTHUECKOW nucconuanuu. KadecTBeHHbIE peaklMHW Ha HOHBIL.
[TonsiTHE O THAPOIN3E COJEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHE C MOJICJISIMU KPUCTAUTHYECKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB — METAJIOB U
HeMeTalioB (rpagura M anMmasa), CJIOXKHBIX BEUIECTB (XJIOpUAA HATpus), HCCIEIOBAHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOH pEaKIUu OT BO3JCHCTBHA pPA3IUYHBIX (HaKTOPOB,
HCCIIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipoliecca AUCCOLHUAIMM KHUCIOT,
miesioueid U cojeil (BO3MOXKHO HCIHOJB30BaHUE BUJEO MaTepUalioB), IMPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPHU3HAKK TMPOTEKAHHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICICHUE Ta3a, 0O0pa3oBaHWE BOJBI), OMBITOB, WUTIOCTPUPYIOUIMX MPHUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakiil (ropeHue, peakluul pas3ioKeHUs, COCJUHEHNUs), Paclo3HaBaHUe
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HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pELICHUe
AKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemerauibl 1 NX coeiMHeHUs

OOwmiast xapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHue u (U3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHUMHYECKHE
CBOWCTBAa Ha MpHUMepe Xjopa (B3aUMOJEHCTBME € MeTaUlaMH, HEMEeTaJlJlaMM, IIEeJI0YaMH).
XnopoBogopoa. CossiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJMydYeHHe, IpuMeHeHue. JlelictBue
XJIopa U XJIOPOBOJOPOJA HA OPraHU3M uenoBeka. BakHeilue xJopuabl U MX HAXOXKAECHUE B
IIPUPOJIE.

OOwas xapakreprcTuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE
creneHu okucienusi. CTpoenue u pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U CEPHI.
AnnorponHsle MOAM(UKALMN KUCIOPOJa U cepbl. XUMUYECKHEe CBOMCTBa cepbl. CepoBOJOPOI,
cTpoeHue, GU3NIECKrue U XUMHUYECKre CBOMCTBA. OKCHIIBI cepbl KaK MPEACTaBUTENN KUCIOTHBIX
okcujoB. CepHas kucioTa, (U3NYECKHEe M XMMUYECKHE CBOMCTBA (00OLIMEe Kak IpeICcTaBUTENs
KJ1acca KHUCJIOT ¥ crieu(prIecKue). XMMHUECKUE PeaKiuy, JIeKaIIie B OCHOBE IPOMBIIIIICHHOTO
crioco0a mosydeHus: cepHol KucinoThl. [Ipumenenne cepHoil kucinoTsl. Coau CepHON KUCIIOTBI,
KayecTBEHHasl peakius Ha cyibdar-uoH. Haxoxaenue cepbl M €€ COCAMHEHUH B IMPHPOJIE.
XUMHUECKOE 3arps3HEHUE OKpYJKarolled Cpeabl COSAMHEHHSMM cepbl (KHCIOTHBIE J0XK[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEJOTBPAIIECHHUS.

OOwast xapakTepucTHKa 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE
CTETIEHU OKHCIICHHS. A30T, paclpoCTpaHeHHE B IPUPOAe, (GU3HYecKre 1 XUMHYECKUE CBONCTBA.
Kpyrosopot a3ota B npupojie. AMMHUaK, ero pu3nyeckue 1 XuMHUYECKIe CBOMCTBA, MOJIyYEHHUE U
npuMeHenne. Conu aMMOHHMA, MX (U3NYECKHE M XHUMHYECKHE CBOWCTBA, NPUMEHEHHE.
KayecTBeHHast peakiysi Ha MOHBl aMMOHMs. A30THas KUCJIOTa, €€ MOJy4yeHHe, pU3UYecKue u
XMMHAYECKHE CBOWCTBa (0OIIME KakK MpPEACTaBHTENS Kjacca KHCIOT H crHenupudeckue).
Vcnonb30BaHue HUTPATOB M COJIEH aMMOHUS B KaU€CTBE MUHEPAIbHBIX YA00peHui. XuMudyeckoe
3arpsiI3HEHUE OKPY’KAIOIIEH Cpellbl COESAMHEHUSIMHM a30Ta (KUCIOTHBIE JIOKIU, 3arps3HEHHE
BO3/yXa, MOYBBI U BO0EMOB). Pocdop, amnoTponnsie Mogudpukamuu Gocdopa, puzndeckue u
xumuueckue cpoictBa. Oxeun hocdopa (V) u pocdopHas kuciaora, GU3NUECKUE U XUMUYECKHE
CBOMCTBa, osyuyeHue. VMcnosnp3oBanue GocaTtoB B KaueCTBE MUHEPAIBHBIX YI0OPEHHIA.

O6m1as xapaktepucTrka 351eMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepPHbIE
CTENEHU OKMCIEHMS. YTJepoJ, aJUIOTPOMHbIE MOAM(HUKAIMU, PACIPOCTPAHEHHWE B IMPHPOJIE,
¢u3nueckrue U xuMuyeckue cporicta. Ancopbuus. Kpyrosopor yriepona B npupone. Okcus
yriepoja, ux Gpu3n4eckue 1 XMMU4YeCKHe CBOWCTBA, JIeHCTBUE Ha )KUBbIE OPraHU3MBl, TIOTY4YEeHUE
U MPUMEHEHHE. DKOJIOTUYECKHe MpOoOiIeMbl, CBsi3aHHBIE ¢ okcuaom yriepona (IV), rumoresa
r7100aIbHOTO TOTEIJIEHNsT KJIMMaTta, MapHUKOBBIM 3¢ ¢dekT. YroabHas KUciaoTa M €€ COJM, UX
¢u3nuecKkue ¥ XMMHUYECKHE CBOMCTBA, MOJydeHHE U mnpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBIL. Mcnonb3oBaHue KapOOHATOB B OBITY, MEJUIIMHE, TPOMBILIIIEHHOCTH U CEIbCKOM
XO35ICTBE.

IlepBoHauyabHbBIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, STWJIEH, AalleTWUJIeH, 3TaHOJI, TJUIEPUH, YKCyCHas Kuciota). [IpupogHble HCTOYHUKU
yTJI€BOAOPOAOB (Yrojb, IPUPOAHBINA ra3, HeTh), MPOAYKTHI UX NepepadoTku (OeH3HMH), UX POJIb
B OBITY M HpoMbIIeHHOCTH. [oHsATHE 0 OHOJOrMYecKH BaXKHBIX BELIECTBaX: jKHpax, Oekax,
YyIIEBOJAX — W HMX POJIM B KU3HU 4YelloBeKa. MaTepuanbHOE €IUHCTBO OPraHUYeCKUX H
HEOPraHMYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usndeckue u XMMUYECKHE CBOICTBA, MojlyyeHHe U npuMmeHeHue. CoeanHeHus
KpeMHus B npupoze. Obuue npeacrapiaeHus 06 okcuae kpemuus (IV) u kpeMHueBo# KucioTe.
Cunukatel, WX HCIOJIb30BaHHE B OBITY, B NPOMBIIIJIEHHOCTH. BaxkHelIine CTpouTENbHbIE
MaTepuaibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeToH, xene300eroH. I[Ipobraembr Oe3omacHOTO
HCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN XKU3HHU.



Xumuueckuii IKCnepumenm:

M3y4deHHE O0pa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCJIOTHI, IMPOBEICHUE
KAueCTBEHHBIX PEAKIUi Ha XJIOPUI-HOHBI U HAONIOJCHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaroire (U3NYecKue U XUMUYECKHE CBOWCTBA TajOre€HOB M UX COEIMHEHUH (BO3MOXHO
WCIOJIb30BAHUE BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3laMu XJIOpPHUIOB (TaJOreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu ceppl U €€ COeAMHEHHUSAMHU (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHAIIOB), HAONIOJEHUE TMpollecca OOyIVIMBaHHMS  caxapa IOA  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3yUYEHHE XUMUUYECKHX CBOMCTB pa30aBiIEHHON CEpHOM
KHCIIOTHI, TIPOBEJICHIE KAYECTBEHHON peakuu Ha Cyiab(haT-uoH W HAOIIOJCHHE MpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa M UX COCAMHEHUU
(BO3MOKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), 00pa3aMu a30THBIX U (ocHOpHBIX ya100peHuil,
MoJIyueHue, CcoOupaHue, pacro3HaBaHWE M M3yYEHUE CBOWCTB aMMHUaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIIMii Ha MOH aMMOHHUS 1 (pochaT-uoH U U3yueHUE MPU3HAKOB HX IPOTCKAHUS,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATECPHAIIOB), H3yYeHUE MOJEIed KPUCTALIMICCKUX pEemIéToK anmasza, rpadwura,
¢bynnepeHa, 03HaKOMJIEHHE C TIPOLIECCOM aJICOPOIIUU PACTBOPEHHBIX BEUIECTB AKTHUBHUPOBAHHBIM
YIIIEM M yCTPOHUCTBOM MPOTUBOTA3a, MOTyYeHUE, COOMpaHne, paclio3HaBaHUE U M3yUYEHHE CBOMCTB
YIJEKUCIIOro Tra3a, MpPOBEACHHE KAauyeCTBEHHBIX peakiuil Ha KapOOHAT M CUIUKAT-UOHBI U
W3yuyeHHE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHE C TPOAYKIHMEH CHIMKATHOU
MIPOMBILIIIEHHOCTH, PEIICHHUE FKCIIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BakHeillne HeMeTauibl U UX
COCITUHEHUS.

MeTa/libl M KX COCIMHEHUS

OO6mrast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHUU HMX TOJIOKEHHS B
[Iepuonnueckont cucreme xumuueckux siaeMeHToB J[. M. MenzgeneeBa u CTpoeHUsT aTOMOB.
Crpoenue metaioB. MeTtaminueckas CBsI3b M METAUIMYECKAs] KPUCTAUTMYECKAs peHIETKa.
DNEeKTPOXUMUYECKUN ps HampsokeHUM MerauioB. (DU3MyecKne M XHMMHUYECKHE CBOMCTBA
MeTtayioB. OOmIHe CrocoObl MONyYeHHsT MeTauIoB. [IoHATHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
CHocoObI 3amMThl UX OT Koppo3uu. CruaBbl (cTanb, YyTyH, TIOPAIOMHHHNA, OpoH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBIIIVICHHOCTH.

[llenounble MeTauibl: nonoxeHue B Ilepmonnueckoil cucreme XxuMuueckux snemeHToB /[l. U.
MeHeneeBa, CTpoe€HHE WX aTOMOB, HaxoXJeHHWE B Tmpupoje. DPuznyueckne U XUMHUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUBI HATPUS U Kamusi. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHEHUM.

[IlenoyHO3eMeNbHBIE METAJUIBI MAarHUW M KanblUil: nosnoxeHue B llepuoamueckoit cucreme
xuMu4ueckux 3iemMeHToB . M. MenpaeneeBa, cTpoeHME MX aTOMOB, HaXO0XXJICHUE B MPUPOJE.
®usnueckue U XUMHUYECKUE CBOMCTBA MarHusl M Kajiblius. BaxkHelme cOeIUHEHHUs KalabIus
(oxcum, TuapoKcuI, cosr). JKECTKOCTh BOJBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHuit: nonoxkenue B [lepuonnueckoit cucteme xumuueckux snemeHToB . 1. Menneneesa,
CTPOCHHE aToMa, HaxOoXJeHue B mpupojae. Ou3nvecKkue U XUMUUYECKHE CBOMCTBA AJFOMUHUS.
AM@oTepHbIe CBONCTBA OKCHJIA ¥ TUIPOKCUA ATFOMUHUSA.

Kenezo: nonoxenue B [lepuognueckoit cucrteme xumuueckux snemeHToB . Y. MeHnneneena,
CTPOEHUE aToMa, HaxOoxAeHue B mnpupoae. Pu3nueckue U XMMHUYECKUE CBOICTBA jKelesa.
Oxcunpl, Tupokcu bl U conu xxenesa (11) u xenesa (I11), ux cocras, cBolicTBa U OTyUYEHUE.
Xumuueckuii Jkcnepumenm:

O3HaKOMJIEHHE C 00paslaMu METaUIOB M CIUIaBOB, MX (PU3MYECKUMHU CBOMCTBAMH, W3y4YeHUE
PE3yNIBTaTOB KOPPO3HH METAIIIOB (BO3MOKHO HCIIOH30BaHUE BUIEOMATEPHATIOB), OCOOCHHOCTEM
B3aUMOJICMCTBUS OKCHJA Kajblldd ©W HaTpusl C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHS Kejle3a B
KUCJIOposie  (BO3MOXKHO  WCIOJIB30BAHME  BHJICOMATEPHANIOB), NPHU3HAKOB  MPOTEKAHHS
KayeCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KaJbIUs, aJJFOMUHUS, IIMHKA, xere3a (I1) u xenesa
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(II0), meam (I1), HaOMrOACHUE W OMUCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HaTpHS,
Kallusl U Kaiblus (BO3MOXKHO HCIOJIh30BAHUE BUICOMATEPHUAIIOB), HCCIEI0BaHNE aM(OTEPHBIX
CBOMCTB T'MJIPOKCUJA aJTIOMUHUS U THIPOKCUJA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe « BaxkHelire MeTauibl U UX COSIUHEHUS.

XuMHUS ¥ OKpPY:Ka0IIas cpeaa

BemectBa 1 maTepuaiibl B NIOBCETHEBHOM XKU3HU YeJIOBEKa. be3onacHoe Uenoap30BaHUE BEIIECTB
Y XUMHYECKUX peakuuii B ObITy. [lepBasi moMoIIs Tpu XUMHUYECKHUX 0YKOTaX U OTPABJICHHUSIX.
XuMuYeckoe 3arpsi3HeHUE OKpy»XKarouled cpeabl (mpenenbHas AONMyCcTUMas KOHILIEHTPALUs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3KOJIOTHISCKUX MTPOOIIEM.

Xumuueckuii 3kcnepumenm:

M3ydeHHe 00pa3IoB MaTEPHUAJIOB (CTEKIIO, CIIaBbl METAJIIOB, TOJIMMEPHBIC MAaTEPHAIIBI).
Meostcnpeomemmnuwie ceazu

Peanuzarust MexXnpeIMETHBIX CBSI3€H MPU U3YyUYEHUU XUMHUHU B 9 Kjacce OCYIIECTBIISIETCS dyepes
UCIIOJIb30BaHNE KaK OOILIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK M TOHSATUH, SBISIOLIUXCS
CUCTEMHBIMU JJIS OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOmue ecTecTBEHHO-HAY4YHBIC IMOHSATHUS: HAY4YHBIM (akT, TMIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, Kiaccu(duKanus, TMNePUOIUYHOCTb, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MepeHue, MOJIEIb, SIBJICHHUE, TAPHUKOBBIN 3(PPEeKT, TEXHOTIOTUS, MaTePHAIIBI.

dusuka: MaTepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIbI, paIHOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKUI 3apsill, TPOBOJHUKH, TOTYTIPOBOHUKHU, TUIIEKTPUKHU, (DOTOIIEMEHT,
BEIIECTBO, TeENO, OOBEM, arperarHoe COCTOSIHHE BEIIeCTBA, Ta3, PAacTBOP, PaCTBOPUMOCTD,
KpUCTaJTTNUecKasi peiéTKa, CrijiaBbl, PU3NUECKUE BEIUYUHBL, €IUHUIBI U3MEPEHHUs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COJHIIE.

buonorus: ¢otocunTes, apixaHue, Ouochepa, SKOCHUCTEMA, MHUHEPAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PEe3yJIbTAaThl OCBOCHHSI TIPOTPAMMBbI OCHOBHOTO OOIIET0 00Opa30BaHUSI JOCTUTAIOTCS
B X0JI¢ 00yU€HUsI XMMHUH B €IMHCTBE yUeOHON U BOCIIUTATEIbHON JESTEIBHOCTH B COOTBETCTBUU
C TpaAUITMOHHBIMHU pOCCHfICKPIMI/I COIMOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LIECHHOCTAMU,
MPUHATHIMU B OOIIECTBE MpaBUIaMM W HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOITIO3HAHUSI, CAMOPA3BUTHS U COIUATH3AINH 00YJIArOIIHXCSI.

JIM4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOU
IIO3UTUBHBIX HECHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpCHUC ONbITa ACATCIIBHOCTU HA eé OCHOBE, B TOM
YuClie B YaCTH:

1) maTpuoTHYECKOT0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOUICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY
HacJI€AUuK, IIOHMMAaHHSA 3HAUYCHHA XUMHUYECKOU HAayYKH B JXWU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMAIUEil O MEepeoBbIX NOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMUMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSAX 00 yCTpOHCTBE
MHUpa U 00IIECTBa;

2) rpaIaHCKOr0 BOCIIMTAHUS:

MIPEJICTaBJICHHSI O COLMAIbHBIX HOPMaX U MpaBUIIaX MEXKIMYHOCTHBIX OTHOIICHHUH B KOJIJICKTHBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOU, Y4EOHO-MCCIEA0BATEIBCKOM,
TBOPUECKOM M JApPYruxX BHUAAX MACSITENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOM
ACATCIIbBHOCTHU ITPH BBIIIOJIHCHHUUN y‘-Ie6HBIX, II03HABAaTCJIbHBIX 3aJa4, BBIIIOJIHCHHUN XHUMHWYCCKHUX
OKCIIEPUMEHTOB, CO3JIaHUU Y4YeOHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMOMNOHUMAHUIO U
B3aMMOIIOMOIIIM B TMIPOIIECCE ITOW Y4YEeOHOM MEesATEIHHOCTH, TOTOBHOCTH OIICHHUBATh CBOE
MMOBCACHHUEC U ITIOCTYIIKU CBOUX TOBapI/IHIef/'I C MO3UIMHU HPABCTBCHHBIX U ITPABOBLIX HOPM C yqéTOM
OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 TO3HAHMSA:

MHUPOBO33PEHUECKHE MPEICTABICHUS O BEIIECTBE M XMMHYECKOM pEeaKIMh, COOTBETCTBYIOIINE
COBPCMCHHOMY YPOBHIO PAa3BUTHA HAYKU W COCTABJIAIOINIME OCHOBY JIsI IIOHUMAaHUA CYHIHOCTHU
HAy4YHOM KapTUHBI MUPA, MPEJICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOIBI,
B3aMMOCBS3SIX UEJIOBEKA C TPUPOJHOM Cpemo, O poJdd XUMHHM B TIO3HAHUU ITHX
3aKOHOMEPHOCTEM;

IIO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHLIC Ha IIOJYUYCHHUC HOBBIX 3HAaHUA 110 XHUMMHH,
HeoOXoauMble N7 OOBSICHEHUs HAOIIOJaeMbIX TPOIECCOB M SBICHUH, MO3HABaTENbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYPBI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JHUTEpPATYpOM, ITOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOY4YeHHMIO W TO3HaHHWIO, IJF0003HATENbHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW U HUCCIIEIOBATEIBCKONU JEATEILHOCTH, K OCOBHAHHOMY BBIOOPY
HaIMpPaBJIEHHOCTH U YPOBHS O0yUYeHUS B AaTbHEHIIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTHU >KW3HHU, OTBETCTBEHHOI'O OTHOIIECHMS K CBOEMY 3J0POBbIO, YCTAHOBKM HA
3I0pOBBIM  00pa3 JKHW3HM, OCO3HAHME TMIOCIEJACTBUI M HENpPUATHE BPEIHBIX MPHUBBIYEK
(ymoTpeOlieHus: anKoroiis, HApKOTUKOB, KYPEHHUS), HEOOXOAMMOCTH COOJIIOJICHUS MPaBUII
0€30MMacHOCTH NP OOpaLIEHUH ¢ XUMHUYECKUMHU BELIECTBAMU B ObITY U pealbHON KHU3HU;

5) TpynoBoro BocnuTaHus;:

WHTEPEC K MPAKTHISCKOMY M3YyUYCHHIO TPOPECCUil U TPpyla pa3InIHOTO POJa, YBAXKCHHUE K TPYILY
U pe3yJibTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE NPUMEHEHHUS MPEIMETHBIX
3HAHUA 1O XUMHH, OCO3HAHHBIM BBIOOP WHIUBUIYAJbHOW TPAEKTOPUU TPOJIOJIKEHUS
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o0Opa3oBaHMs C Yy4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEMmHOW MNpo(ecCHOHAIBHOW JEeSITeIbHOCTH W Pa3BUTHA
HEO0OXOUMBIX YMEHUN, TOTOBHOCTH aJIallTUPOBATHCS B PO(ECCUOHATILHOMN cpelie;

6) 9K0JIOrN4€eCKOTr0 BOCIIHTAHNA:

9KOJIOTMUYECKH 11€1ec000pa3HOe OTHOLIEHUE K IPUPOJIE KaK MCTOUHUKY KU3HU Ha 3eMJI€, OCHOBE
e CyllecTBOBaHUS, IMOHMMAaHUE IIEHHOCTH 3J0pOBOTO M 0e30macHoro oOpasza >KU3HH,
OTBETCTBEHHOE OTHOUIEHWE K COOCTBEHHOMY (HU3MUECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HaHHWE LIEHHOCTH COOJIIO/ICHHUS MpaBUil OE30MacHOTO MOBEACHUS IpU paboTe ¢ BEllleCTBaMH,
a TAK)KE€ B CUTYyaLUsAX, YTPOXKAIOIIUX 310POBbIO U JKU3HU JIIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJydaeMble MpPU U3YUYEHUU XUMUH, JUIsl pellleHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEHOW, JJISI NMOBBILIEHUS YPOBHS 3KOJIOTUYECKOU
KyJbTYPBl, OCO3HAHHUS INI0OATBHOTO XapaKTepa 3KOJOTHYECKHX MPOoOJIeM U MyTel MX pelieHus
IIOCPEICTBOM METOJOB XMMUH, YKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PyKOBOJCTBOBAaTbCA UM B
[M03HABATEJIbHOW, KOMMYHUKATUBHON M COLIMAJILHON IIPAKTHUKE.

METANPEJIMETHBIE PE3YJIBTATHBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYMMblE 1711 (OPMUPOBAHUS
MHUPOBO33pEHUS OOIEHAYYHbIE MOHATHUS (3aKOH, TEOPHsI, NPUHIMI, TUNOTe3a, (PakT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IpeaMeTax M MO3BOJISIOT HAa OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH MTPEICTABICHHUE O
L[EJIOCTHOM HAy4YyHOUM KapTHHE MHpa, U YHUBEpCaJIbHbIC yueOHbIE AeicTBUS (ITO3HABATENIbHEIE,
KOMMYHUKATHBHBIE, PETYJISTUBHBIC), KOTOphIE 00ecreuuBaroT (OPMHPOBAHWE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.
Ilo3naBaTenbHBIE YHHBepcaJIbHbIe YueOHbIe 1elCTBUS

ba3oBble Jiornyeckue AeicTBHA:

YMEHHsI HCIOJb30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHHS IPH OCBOCHHM 3HAHUM: PaCKpbIBaTh
CMBICI XMUMHYECKHMX TOHATUN (BBIACIATh HX XapaKTepHble TPU3HAKH, YCTaHABIUBATh
B3aMMOCBSA3b C JAPYTMMHU IOHSATUSIMHU), MCIIOJNB30BATh IMOHATUS JUISI OOBSICHEHUSI OTHENIbHBIX
(hakTOB U SBJICHUI, BELIOUPATh OCHOBAHUS U KPUTEPUU IS KITACCU(PUKAIIMN XUMUYECKHIX BEIIECTB
U XMMUYECKUX PEaKIUil, yCTaHaBIUBaTh NMPUUYMHHO-CIIEICTBEHHBIE CBSI3M MEXAYy OOBEKTaMH
W3Y4YeHHsI, CTPOUTH JIOTMUECKUE DPACCYXIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKJIFOUYEHHS;

yMEHUE NPUMEHSTh B TpOLEcCe IO3HAHUS TNOHATHS (MpeAMETHbIE U MeTallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh IIHPOKO
IPUMEHSIEMbIE B XUMHUHU MOJIENIbHBIE MPEACTaBICHUS — XUMHUECKUI 3HaK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢GopMysia M ypaBHEHHE XUMHYECKONM peakuud — TpU pelIeHUH Y4yeOHO-
[03HABATEJIBHBIX 3aJa4, C YYETOM JTUX MOJEIBHBIX MPEACTABICHUNW BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM H3Yy4a€MbIX OOBEKTOB — XMMHYECKHUX BEUIECTB U
XMMHUYECKUX pPEaKLuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEJCTBEHHBIE CBS3U U
MIPOTUBOPEYUS B U3yUAEMBIX IIPOLECCAX U ABJICHUSIX.

ba3oBble uccienoBarelbcKue 1eiCTBUA:

YMEHHE HCIIOJIb30BATh ITOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a TAKXKE B
Ka4yecTBE OCHOBBI /Ul (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMbIX
CYXKJICHUI;

NpUOOpeTeHHe OmbiTa MO IUIAHUPOBAaHHMIO, OPTraHM3allMM M TPOBEACHUIO YUYEHHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HaOII0aTh 3a X0JI0M IPOIecca, CAMOCTOSTEIbHO MPOTHO3UPOBAThH €T0
pe3yabTar, (HopMyIUpOBaTh OOOOLIEHHS M BBIBOJBI 10 pPE3yJbTaTaM IMPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOMpATh, aHAIU3UPOBATH M HHTEPIPETUPOBATh MH(OPMALIMIO PA3IUYHBIX BHUIIOB U
(dbopM mpescTaBICHUS, TONyYaeMy0 3 Pa3HbIX HCTOUHHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa
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XUMHUYECKOT0 COJIepKaHusl, CIIpaBOYHbIe MocoOus, pecypchl IHTepHeTa), KpUTHYECKH OLICHUBATh
MIPOTUBOPEUYUBYIO M HEIOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIE METOJbl M 3alpochl MPU THOUCKe U 0TOOpe MHbOpMalUuu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JJIsl BHIIOJHEHHS YU4EOHBIX U MTO3HABATENIBHBIX 33/1a4
ONpeAeNEHHOr0 THIA, MPUOOPETEHHWE ONbITa B OO0JIACTH HCIIOJIB30BAHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaJICHHE KYJIbTYpOil aKTUBHOT'O UCIOJIb30BAaHUS PA3IUYHbBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (OPMYy MPEICTABICHHUS
nH(pOpMallUM ¥ WJUTIOCTPUPOBATH pPEIIacMble 3aJaud HECIIOKHBIMH CXEMaMH, Juarpammami,
apyrumu Gpopmamu rpaduku U ©X KOMOMHALUAMU;

yMEHHE WHCIIOJIb30BaTh W AaHAJIM3UpPOBaTh B IIpollecce Y4YeOHONM M HCCIeI0BaTEebCKOU
JeSATeIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBINIIICHHOCTH, CEITLCKOTO X03SIICTBA M TPAHCTIOPTA
Ha COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CPE/IBL.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE y4eOHbIE 1elCTBUA:

YMEHHUS 3aJ1aBaTh BOIPOCH! (B XOJe auajora u (WiM) AUCKYCCHH) IO CYIIECTBY 00CYX)aaeMoi
TEeMbI, (OPMYIUPOBATH CBOM MPEITIOKEHUS OTHOCUTEIIHHO BHITIOJHEHHSI TIPEUIOKCHHOMN 3a]1a4H;
yYMEHHsI TPEJCTABIATh MOJYyYEHHBIE PE3yJIbTaThl MO3HABATENBLHOM JEATEILHOCTH B YCTHBIX U
MMMCbMEHHBIX TEKCTaxX; JeNlaTh MPE3CHTAIMI0 PE3YJIbTATOB BBITIOJHEHUS XUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOpHOW pPabOTHl MO HCCIEJOBAHHIO CBOWCTB
BEIIECTB, YIEOHOTO IMPOCKTA);

yMeHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IO3HABAaTEIbHOW U
HCCIICIOBATEIILCKON JICATEILHOCTH TP PEIICHUM BO3HHKAIONIMX MPOOJIeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COrJIacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBD», KOOPJMHAIIHSI COBMECTHBIX JCHCTBHIA, ONpEACIICHUE KPUTEPHUEB MO OICHKE Ka4eCcTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryisiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUS:

YMEHHE CaMOCTOSITEIbHO OIpPEAeNsATh IeNu JAeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIHMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOK) JEATCIILHOCTH, BHEIOMPAThH
HauOosee 3¢ (EeKTUBHBIE CITOCOOBI peIIeHHsI yUeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEILHO
COCTaBJIATh WJIK KOPPEKTHUPOBATH MPEIIOAKEHHBIA AITOPUTM ACHCTBUM MPH BBITTOJTHEHUH 3alaHUN
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKLHUSAX,
OIICHUBATh COOTBETCTBHUE TMOJTYYSHHOTO pe3yJibTaTa 3asABICHHOMN IIe]IH, YMEHUE WCIIOIh30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJIaraéMble B YCJIOBUH 3a/IaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO  OOS3aTENBHOTO  COJCPKAHMUSA,
YCTAaHOBJIEHHOTO JIaHHOW (enepanbHOM pabodeld MpOrpaMMoOid, BBIIETSIOT: OCBOEHHBIC
oOydarolMMUCsl Hay4yHble 3HAHMS, YMEHHs M CIOCOOBI NEHCTBHI, crenuduyeckue s
MpeIMeTHOW 001acTh «XWUMHS», BHIBI JEATSIBHOCTH IO TMOJyYCHHUI0O HOBOTO 3HAHUS, €0
WHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX U HOBBIX CHUTYAIUsX.
K koHIry 00yueHus B 8 KJ1acce MpeAMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAKATh
c(hOPMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

o pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX MOHSTHHA: aTOM, MOJEKYJa, XUMHYECKUN
3JIEMEHT, TPOCTOE BEIMIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOPOJHAS W HEOIHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJbHASI aTOMHAsi U MOJIEKYJIsIpHAs Macca, KOJHMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsT Macca, MaccoBas JIOJSI XHMMHYECKOTO JJIEMEHTA B COCAMHCHHH, MOJISIPHBIH O00BEM,
OKCH/JI, KUCJIOTa, OCHOBAaHUE, COJIb, JIEKTPOOTPHUIIATEHHOCTh, CTENIEHb OKUCIICHUS, XUMHUECKast
peaknus, Kiaccu(HKAIMS peaklnuid: PeakIue COCIUHEHUS, PEaKIUd pPAa3JIOKCHHS, DPEaAKIIHH
3aMeIIeHUs], PeakIui 0OMEeHa, SK30- M SHAOTEPMHUUYECKUE PEaKIuu, TeIIoBoi d(hdexT peakiuwy,
SIIPO aToOMa, AJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOUTaNb, paANyC aTroMa, XUMHUYECKas CBA3b,
MOJIIpHAsl W HEMOJNspHAas KOBaJCHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PAacTBOD,
MaccoBasl JIOJIA BemecTBa (MMPOIEHTHAsT KOHIICHTPAIUs) B paCTBOPE;
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L4 HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATUH H IIPUMCHATE 3THU
IIOHATHA IIPHU OIIMCAHUHU BEHIECCTB U UX npeBpameHI/Iﬁ;

L4 HCIIOJIb30BATh XUMHUUYCCKYIO CUMBOJIUKY IJIs1 COCTABJICHUA (bOpMy.]'I BC€IICCTB U ypaBHeHI/Iﬁ
XHUMHUYCCKUX peaKuHﬁ;
L4 OIIPCACIIATh BAJICHTHOCTH AaTOMOB JJICMCHTOB B 6I/IHapHBIX COCAUHCHUAX, CTCIICHb

OKHCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COeAMHEeHHH 1o ¢opMyliaM, BHJI XUMHUYECKOW CBSI3M (KOBaJIEHTHass W HMOHHas) B
HEOPraHUYECKUX COCIUHEHMSIX;

. packpsiBaTh cMbica llepuogmueckoro 3akona J[. M. MenneneeBa: AEeMOHCTPUPOBATH
MMOHMMAaHHE NEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT X IOJIOKEHUS B
[leproanueckoii cucreMe, 3aKOHOB COXPAHEHHUS MacChl BELLIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUS, 3aKOHa ABOTaJipo;

J ONKCHIBATH M  XapakTepu3oBaTh TabnuuHyro Qopmy Ilepuoanueckoil cucremsl
XMMHAYECKHX AJIEMEHTOB: pa3inyarh MOHATHSA «TJIaBHas moArpymnmna (A-rpynma)» u «moOouHast
noarpynna (b-rpynma)», maneie u Oonbline MEPHOIbl, COOTHOCHTH O0O3HAUEHHUS, KOTOPHIE
umerorcs B tabnuue «llepuonnueckas cucrema xumudeckux snementoB Jl. M. Menneneea» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3aps sIpa,
o0111ee YMCIIO AIEKTPOHOB M PACIIPEICIIEHUE UX T10 AJIEKTPOHHBIM CIIOSIM);

L4 KJIaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKUEC DJJICMCHTBI, HCOPraHMYCCKHUEC BCIICCTBA, XHUMHUYCCKHC
peaKnuu (HO YHUCIY U COCTAaBy YYaCTBYIOLIUX B PCAKIIMHU BCIICCTB, 110 TCINIOBOMY Bq)(I)CKTY);
L4 XapaKTCpHU30BaTb (OHI/ICLIBaTL) O6H_II/IC XHMHYECKHE CBOMCTBA BCHICCTB PA3JIMYHBIX

KJIACCOB, MOJATBEPXKAAsl ONMCAHUE MPUMEPAMU MOJIEKYJSIPHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XMMHYECKHUX PEaKLIUii;

L4 IIPpOrHO3UPOBAThb CBOMCTBA BCIIECTB B 3aBHCHUMOCTH OT HX KadyeCTBEHHOI'O cocCTaBa,
BO3MOXHOCTH IIPOTCKAHNUA XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;
L4 BBIUUCIIATE OTHOCHUTCJIIBHYIO MOJICKYJIIDHYHO U MOJIIPHYRHO MACChl BCIICCTB, MACCOBYHO

J0JII0 XMMHUYECKOT0 3JIEMEHTa 0 GOpMyJie COSMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOHN peaklnu;

J IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTENBHOM NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O000O0IIeHNe, CHUCTEeMaTH3aluI0, KIACCU(UKALMIO, BbBIIBICHHE IMPUYMHHO-
-CJIeICTBEHHBIX CBSI3€H — JJI M3yUEHHs CBOMCTB BEILECTB U XMMUYECKHUX peakiuii, eCTECTBEHHO-

Hay4YHbIC METOJbI TO3HAHWS — HAOIIOJACHUE, W3MEPEeHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT
(peanbHBIN M MBICIICHHBIH);
o clieoBaTh TpaBUJiaM  TOJIb30BAaHUSA XUMHUYECKOW TMOCYJ0M ©  J1abopaTOPHBIM

00opyToBaHNEM, a TAKXKE MTPABHIIaM OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIASIMUA
M0 BBINOJHEHUIO JAa0OPAaTOPHBIX XHUMHYECKHX OIBITOB IO TOJYYEHHI0O M COOMpPaHUIOo
ra3000pa3HbIX BEMIECTB (BOAOPOA U KUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHOM
MaccoBOW JOJel pacTBOPEHHOIO BEIIeCTBa, IUIAHUPOBATh U MPOBOAUTH XHMHUYECKUE
OKCIICPUMCHTHI 11O pacClio3HaBaHWUIO paCTBOPOB HICHO‘IGﬁ U KHCJIOT C IMOMOIIBIO MHAWKATOPOB
(makmyc, GpeHondTanenH, METUIIOPAHK U IPYTHE).

K koniry oOydenus B 9 kJjiacce mpeMeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXkaTh
c(hOpPMHUPOBAHHOCTH Y 00yUaIOIUXCS YMEHHI:

o pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHUN: XUMHYECKHH JJIEMEHT, aToM,
MOJIEKYyJla, WOH, KaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTETICHh OKHUCICHHS, XUMHYECKas peakivs, XUMHUYECKas CBs3b,
TeIrI0BOM 3¢ deKT peakuu, MOjb, MOJSIPHBIM 00bEM, PacTBOP, JIEKTPOIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOIUTHYECKAS JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTaliu3aTop, XUMHUYECKOe
PaBHOBECHCE, 06paTI/IMI)Ie n H606paTI/IMI)Ie p€aKkuun, OKUCIUTEIIbHO-BOCCTAHOBUTCIBHBIC PCAKIINH,
OKHUCIIUTEIh, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AJUIOTPOIHUs, aM(OTEpPHOCTS,
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XUMHYECKass CBs3b (KOBaJEHTHAs, WOHHAs, METaJUIMuecKas), KpHUCTaJUIMuecKas pemérka,
KOppO3Usi METaJUIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM peakiuu, MpeAesIbHO JOMyCcTUMasi
konnentpauus [1JIK BemniecTna;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKMX IMOHSTHM W TNPUMEHATh 3TH
MOHATHUSA [IPU ONKMCAHUY BEIIECTB U UX MIPEBPALICHUN;

. HCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JJIsi COCTAaBICHUS (JOPMYJI BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUI;

. ONpEEATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS XUMUYECKUX JIEMEHTOB B COCTMHEHUSX
pPa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OIPEACIEHHOMY KJIACCYy COEIMHEHUH IO
(dbopMyIiaM, BUJI XUMUYECKOW CBS3M (KOBAJICHTHAS, MOHHASI, METAJTNYECKAs) B HEOPraHUIECKHIX
COCUHEHUSX, 3apsA] MOHA MO XUMHUYECKON (opmyle, XapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

. packpsiBaTh cMmbIci [lepuoanueckoro 3akona J[. 1. Menaeneea u 1eMOHCTPUPOBATH €r0
MOHMMAaHME: OMHCHIBAaTh M XapakTepus3oBarh Tabmuunyio ¢opmy Ilepuoanueckoil cucreMsl
XUMHYECKHUX 3JICMCHTOB: pa3lindyarh MOHATHS «TJIABHAs MoArpynma (A-rpymma)y U «mododHas
noarpynna (b-rpymma)», mansie u Oonbline MEPHOIbl, COOTHOCHTH O0O3HAYEHHUs, KOTOPHIE
UMEIOTCSI B TIEPUOJUYECKON TabJHIle, ¢ YHCIOBBIMU XapaKTEPHCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsia sSApa, 0011ee YUCIIO SJIEKTPOHOB U paclpe/iesieHHe UX 10
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB AJIEMEHTOB M
UX COEIMHEHMI B MpeAesiax MajblX MEPUOAOB M TJIABHBIX MOATPYNN C YYETOM CTPOCHHS UX
aTOMOB;

J KIaccu(UIUPOBaTh XUMHUYECKHE 3JEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMHUYECKHE
peakuuu (1Mo YUCITy M COCTaBy YYAacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 dexTy, 1o
M3MEHEHHUIO CTENEeHEH OKUCICHUSI XUMUYECKUX IEMEHTOB);

. XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CTIeNU(PUUIECKIE XUMHYECKUE CBOMCTBA IIPOCTHIX
Y CJIOKHBIX BEILIECTB, OATBEPK/Iasi OMMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX U HIOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

. COCTABJISITh YPABHEHUS SJEKTPOJIUTUUECKOW JUCCOLMALMU KUCIOT, LIEJIOYEHd U COJeH,
MOJIHBIE M COKpall€HHbIE YypaBHEHUS peakUuid HOHHOIO OOMEHa, YpaBHEHMS pEeaKIMi,
MOATBEPXKJIAIOIINX CYLIECTBOBAHUE TEHETHMUECKOM CBSI3M MEX]y BEIIeCTBAMHU pa3JIMYHBIX
KJIACCOB;

J pPacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUM B PAa3JIMYHBIX YCIOBHSIX;

. BBIUHCIISATH OTHOCUTENIbHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 opMyJie COEMHEHNUS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHUYECKOM peaKInu;

. coOnrofaTh MpaBWia IOJb30BaHUS XMMHUYECKOM TMOCyqol W J1abopaTOpPHBIM
o0opyioBaHUEM, a TaKXKe TpaBuiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU
[0 BBINOJIHEHUIO Ja0OpAaTOPHBIX XUMHYECKHX OIBITOB 10 TOJYYEHHI0 M COOMpPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO ra3a);

. MPOBOJIUTh PEAKIMHU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOpPUA-, OpOMHI-, HOAUA-, KapOoHat-, docdar-, cCHUIHUKAT-,
cynbdar-, THUIPOKCUI-WOHBI, KATHOHBI aMMOHHUS W HWOHBI HM3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

. MIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIbHON NE€ATeIbHOCTU — aHajIu3 U CHUHTE3,
CpaBHEHHUE, 0000IIeHNE, CUCTEMAaTU3AIIUIO, BBISIBIEHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3€H — IS
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M3Y4YCHHsI CBOMCTB BEILECTB U XUMHUUYECKUX PEAKLUi, €CTECTBEHHO-HAYyYHbIC METOBI IO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIICHHBIN).
[Inanupyemble pe3ynbTaTbl OCBOCHUS yUEOHOIro mpeamera «XUMHs» JOCTUIAeTCs B €IUHCTBE

YpPOUHOH ¥ BHEYPOUYHOH JEsATEIBHOCTH OOpa30BaTeNbHONW OpraHU3allld, peaqu3yeMoil B
cootBeTcTBUH ¢ Paboueit mporpammoii Bociutanust bBOY  «HoBocserckas COLLD».
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TEMATHYECKOE INIAHUPOBAHUE

8 KUIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u JeKkTpoHHbIE (IU(PPOBbIE)
KonTpoJbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Pa3nen 1. [lepBonayajibHble XHMHYECKHE MOHSITHSA
XuMmus — BaxkHas 001aCTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK

' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa n xuMuueckue 15 1 bu6nmoreka [IOK

' peaknuu https://m.edsoo.ru/7f41837c

Hroro mo paznery 20

Pazgen 2. BaxkHeiiliue npeacTaBuTe 1M HEOPraHUYECKUX BelecTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubnnorexa [IOK

' 00 oKcuIax https://m.edso00.ru/7f41837c
99 Bonopon.ITonsitue o kucnorax 8 1 bubnuoreka LIOK

' U COJIAX https://m.edsoo.ru/7f41837c
93 Boga. PactBopsl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKHMX COEMHEHUN https://m.eds00.ru/7f41837c¢

Hroro no pazaeiy 30
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Pazjnen 3. [lepuoguyecknii 3akoH u [lepuogudeckasi cucrema xumudeckux 3jieMenToB JI. . MenaesieeBa. CTpoeHHe aTOMOB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pe€aKkIuu

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema
3.1 XUMUYECKHX ieMeHToB []. U. 7
Mennene-eBa. CTpoenue
aroMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Xumuueckast CBA3b.
3.2 OKHUCIUTEIBHO- 8 1
BOCCTAHOBUTEJIHHBIC PEAKIIHH

Bu6muoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro 1o pasuen 15 bubmnoreka LIOK
pasIeTy https://m.edsoo.ru/7f41837¢c
O000111eHrEe ¥ cucTeMaTh3alus 3HaHUH| 3 bubnmorexa [IOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOIT'PAMME 08 4
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9 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB 4 TeM (uudposrbie)
Ne i/ Konrpoabusie | IIpakTnyeckue
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. BemecTBo M XUMHYECKHE peaKIUU
11 [ToBTOpEHME 1 yIiTyOJICHHE 3HAHUT 5 1 bubnnoreka [HOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIIUS. 8 1 1 bu6nunoreka [IOK
' XUMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. Hemera/Libl M X COCAMHEHUA
91 OO0m1as xapaKTEepPUCTHKA XUMUYECKHIX 4 1 bubnuoteka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepuCcTUKa XUMUYECKHIX
2.2 BJ'ICHI;GHTOI? VIA?F el Cepa u e€ 6 Buommorexa LIOK
' py P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mmas XxapakTepuCcTUKa XUMUYECKIX
2.3 BHCHI\ieHTOE VA-1F") nbl. A30T, pochop 1 ux 7 1 Buommorexa LIOK
' PYTHEL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTHKA XUMIYIESCKIX
2.4 sanemeHToB [VA-Tpynnel. Yriepon u 8 1 2 bubmmorexa [OK
' . py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Htoro mo pazaery 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3znea 3. Mera/iibl 4 UX COeTUHEHUSA

. bubmuorexa [JOK
31 Obume cBoHcTEa METAIOB 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 B 16
KHEHUIME MeTaIbl U UX COSOUHEHUS httos://m.edsoo.ru/7f412636
Hroro mo paznery 20
Paszjnen 4. Xumus 1 oOKpy:Kawuas cpeaa
41 BerectBa 1 Mmarepuaibsl B )KA3HU YEIOBEKA 3 bubnmorexa HOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo paznery 3
. bubmuorexa [JOK
O0001IEHNE U cUCTEMATU3alMs 3HAHUN 3 https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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