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IlepBoHayajbHBIC XHMHYECKHE IOHATHA.

[Ipeamer xumuu. Posib XuMuUM B *KU3HM YesioBeka. Tena u BemiecTBa. GU3nMUeCKrue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE BEIIECTB.
ITonaTHe 0 MeTo1aX MO3HAHUS B XUMUM. XUMHUsI B cucTeMe HaykK. UncTele BemecTBa U cMecu. CriocoObl pa3zieneHus cMecen.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE AIeMEHThl. CUMBOJIBI XMMHUYECKUX IEMEHTOB. IIpocThie U ciio)kHbIE BeniecTBa. ATOMHO-MOJIEKYJISIPHOE
YYCHHE.

Xumuueckasi popmyna. BareHTHOCTh aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENbHAS aTOMHas
Macca. OTHOcUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas 011 XMMHYECKOTO 3JIEMEHTA B COEIMHEHHUH.

duznyeckue U XUMUYECKUE SBICHUS. XUMHUUYECKas peakuus U e€ Npu3HaKku. 3aKOH COXPaHEHMsI MacChl BEIIECTB. XUMUYECKUE YPAaBHEHUS.
Knaccugukaius XuMruueckux peakuuil (CoeTuHeHns1, pa3IokKeHUs, 3aMeLeHHsI, OOMEHa).

XUMUYECKUH JKCIICPUMEHT: 3HAKOMCTBO C XHMHYECKOW IMOCYIOW, C MpaBWiIaMH pabOThl B JIAOOpATOPUU W MpUEMaMH OOpalIeHUs C
1a00paTOpHBIM 000PYIOBAHUEM; U3YUYEHUE U ONKMCaHUE (PU3NYECKUX CBOIMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB; HAOMIOJeHUE (PU3NUECKUX
(naBjIeHUE BOCKA, TasHUE JbJA, PACMUPAHUE Caxapa B CTYIKE, KUIEHUE U KOHIEHCAlUi BOJbI) M XMMHMUYECKUX (TOpEHUE CBeuW,
[IPOKAJIMBAHUE MEIHOW IPOBOJIOKHM, B3aUMOACHUCTBHE MeJa C KHUCIOTOW) sIBIEHHMH, HaONIOJEHHWE M OINMCAaHUE IPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peaklui (pa3jo’keHue caxapa, B3aMMOJEWCTBHUE CEPHOM KHMCIOTHI C XJIOpUIOM Oapus, pasioxkeHue rugpokcuna meau(ll) mpu
HarpeBaHuu, B3auUMoeWcTBUE »kene3a c¢ pactBopoMm conu Menu(Il)); m3yuenuwe crocoOoB paszzieneHus cMmeced (C MOMOIIbI0 MarHuTa,
¢bwIbTpOBaHNE, BBHIIAPUBAHHE, TUCTHIULALMS, XpoMaTorpadus), MPOBEICHHE OYHCTKHA IOBApPEHHOW COJIM; HAONIOJCHHWE W ONHCAHUE
Pe3yJIbTATOB MPOBEJCHUS OIBITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl; CO3JaHne MOJEIeH MoKy (IIapOCTEP/KHEBBIX ).
BaskHeiilue npeacTaBuTe M HEOPraHUYECKHUX BellleCTB

Boznyx — cmech razos. Coctas Bozayxa. Kuciaopoa — aneMeHT U mpocToe BenecTBo. HaxoxaeHue Kuciopo/ia B pupoe, pusndeckue
U XUMHuyeckue cBoiicTBa (peakiuu ropenusi). Oxcunbl. [Ipumenenune kucnopoga. CrnocoObl MOMydeHHs] KUCJIOpoAa B Jjabopatopuu u
ITPOMBIIIJIEHHOCTH.

Kpyrosoport kucnopona B npupose. O30H — ajuioTponHas Moau(puKalys KUCI0po/a.

TennoBoil 3G deKT XMMUYECKOH peakiuy, TePMOXUMHUYECKIE YPaBHEHHUS, 9K30- U SHAOTEPMHUUECKUE PeakUU. TOIIMBO: Yrojlb U METaH.
3arpsi3HeHue BO3/AyXa, yCHJIEHUE MapHUKOBOTO 3(dexTa, pa3pylieHHEe 030HOBOIO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bojoposaa B MpUpoJe, PU3MUECKHE U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHE,
CIOCOOBI OTYYEHUS.

Kucnots! u conu.

KonnuectBo BemectBa. Monb. MonspHas macca. 3akoH ABoraapo. MossipHbIil 00bEM razoB. Pacuérsl o XUMHUYECKUM YPABHEHUSIM.
dusnyeckue cBoicTBa BoAbl. Bona xak pactBoputenb. PacTBopbl. HackllieHHBIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BELIECTB B
Bojie. MaccoBasi 10111 BellecTBa B pacTBOpe. XUMHUUEcKHe cBoiicTBa BoAbl. OcHOBaHUS. Poib pacTBOpPOB B MpUpOJIe U B JKU3HHU YeJIOBEKA.
KpyroBopoT Bozs! B ipupoie. 3arpss3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Kinaccuduxamus HeopraHnueckux COeTMHEHUM.

Oxcunpl. Knaccuduxanust okcuIoB: cosieoOpasyromie (OCHOBHbIE, KUCIOTHBIE, aM(poTepHbIe) U HecosieoOpasyrome. Homenknarypa
OKCHJI0B (MEXIyHapoIHasl U TpUBUaJIbHasH). PU3NUYECKUe U XMMHUYECKHE CBOMCTBA OKCUI0B. [loyuenne okcuaos.



OcHoBanus. Knaccudukanus ocHOBaHMN: MIENOYM W HEPACTBOpUMBbIE OCHOBaHHS. HomeHknaTypa ocHOBaHMM (MeXIyHapoaHas U
TpuBHanbHas). Ousnueckue 1 XMMUUYECKUE CBOMCTBAa OcCHOBaHUM. [loyueHne ocHOBaHMIA.

Kucnotsl. Knaccuduxanus kucinor. HomeHknarypa KucioT (MexayHapoaHas U TpuBHalibHas). OU3ndeckre U XUMUYECKHE CBOICTBA
kucnot. Psyn aktuBHoctn MetaiioB H. H. bekerosa. [Tomyduenue Kucior.

Conu. HomenkiaTypa coseit (MexayHapoaHasi U TPUBUAIbHAS).

Du3nYeCKUEe U XUMUYECKHE CBOMCTBA cosiei. [lomyyenue cosen.
['eneTnueckas CBSI3b MEXKYy KacCaMH HEOPraHUYECKUX COCTUHEHUM.

XUMHYECKUH SKCIIEPUMEHT: KadyeCTBEHHOE ONpEENICHHE COAEepPKaHUs KUCIOpOoa B BO3AyXe; MOIyYeHUE, COOMpaHue, paclio3HaBaHUE
U U3y4eHUE CBOMCTB KHUCIOpO/a; HAOIIOIeHNE B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJAOM U YCJIOBHS BOSHUKHOBEHHUS U MPEKPAIICHUS TOPEeHUs
(moxapa); o3HaKOMJIEHHE C O0pa3laMl OKCHUJOB M OIMCAaHUE HX CBOWCTB; MOJy4YEHHE, COOMpaHUE, paclO3HABAaHUE U H3YYEHHE CBOMCTB
BoJ0poja (ropeHue);

BsanmopneiictBue Bomopona ¢ okcuaom meau(ll) (Bo3MOXKHO HMCIONB30BaHUE BUIACOMATEPHAIIOB); HAONIOJIEHHE OOpPa3llOB BEILIECTB
KOJMYECTBOM | MOIIb; MCCIIeZJOBaHHE OCOOCHHOCTEH PAcTBOPEHHS BELIECTB C PA3IMYHOW PAaCTBOPUMOCTHIO; MPUTOTOBJICEHHWE PACTBOPOB C
onpeneaéHHONM MacCOBOM J0Jied pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJLI C MeTaulaMH (HaTpueM U KajbliieM) (BO3MOXKHO
UCIOJIb30BaHUE BUJICOMATEPHAIIOB);

Omnpenenenne pacTBOPOB KUCIIOT U IEJI0UEH ¢ IOMOIIbIO UHAUKATOPOB; HCCIEI0BaHNuEe 00pa3ll0B HEOPIaHUYECKUX BEILIECTB Pa3IMUHbIX
KJIACCOB; HAOIIOJIEHUE W3MEHEHHS OKpPAaCKM HWHAMKATOPOB B PAcTBOpaxX KHUCIOT U Iejoyeil; u3ydenue B3aumopeictBust okcuma meau(ll) c
pPacTBOPOM CEPHOM KHCIOTHI, KUCIOT C METAJJIaMH, PEaKLUil HEHUTpaau3aluy; MOJy4eHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTaJljIa IPyTruM U3 PacTBOpPA COJIM; PELIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxxHelIne Kiacchl HEOPraHUYECKUX COEIUHEHUI.

Ilepunonnuecknii 3axon u Ilepuoanyeckas cucrema xumudeckux dieMeHToB /. M. MengeneeBa. CTpoenne aToMoB.
Xumuyeckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUN
[lepBble MOMBITKM KIACCU(PUKAIMM XUMHUYECKMX »HJeMeHTOB. [loHATHE O TIpynmax CXOJHBIX 3J€MEHTOB (ILENOYHblE U
IIeJI0YHO3EMENbHBIE METAJLIbI, TaJIOTE€Hbl, HHEPTHBIE Ia3bl). DJIIEMEHTBI, KOTOpbIE 00pa3yoT aM(pOTEpHbIE OKCHU/IBI U THAPOKCHIBI.
ITepuoanueckuii 3akoH. Ilepuoanueckas cucrtema xumudeckuxainemeHTos [I. . Menneneesa. KoporkoneprogHas v JNIMHHONEPUOAHAS
¢dopmel [leproauueckoii cuctemsl XumMuueckux aiaemMeHToB/[. V1. Mennaeneesa. [lepuonbl u rpynmnel. @U3ndecKuil CMbICH MOPSAIKOBOTO HOMEPA,
HOMEPOB [IEPHOJIA U TPYIIIIHI AJIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHbIX snep. M3orombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aToMoB mepBbIX 20
xumHuueckux snemMeHToB [lepuoguueckoii cuctemsl . M. MenneneeBa. XapakTepUCTHKa XMMHUYECKOIO 3JIEMEHTA IO €0 TOJOKEHUIO B
[Tepuonnueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajnyca aTOMOB XHMHUYECKUX AJIEMEHTOB, METAUIMYECKUX W HEMETAJUIMYECKMX CBOWMCTB IO TpyIIaM M
nepuogam. 3Hauenue lepuoanueckoro 3akona u [leproauueckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIS1 Pa3BUTHUS HAYKH U IPAKTHKU.
Xumuueckasi cBsi3b. KoBaneHnTHas (MoispHas M HEMOJSApPHAs) CBA3b. DJIEKTPOOTPHIATEIBHOCTh XUMHUYECKUX 3JIeMeHTOB. MoHHas
CBS3b.
Crenenp okxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoueccel okuciaeHuss W BoccTaHOBiIeHUsA. OKUCIUTENH H
BOCCTAHOBUTEH.



XUMHUUECKUH 3KCIIEPUMEHT: U3yUYeHHEe 00pa3lioB BEIIECTB METAJIIOB U HEMETAJIOB; B3aUMOJIEHICTBHE TMIPOKCUIA IIMHKA C PACTBOPAMHU
KHMCIIOT U ILEJoYel; MPOBEACHUE OIbITOB, WMJUIIOCTPUPYIOLIUX HPUMEPBl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKLUMH (TOpeHue, peakuuu
pas3yoKEHUs, COETUHEHN).
9 kanacc
BemecTBo M XUMHYeCKasi peakIus.

ITepuoanueckuii 3akoH. Ilepuoanueckas cuctema xumudeckux aueMmeHToB J[. M. Menneneea. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMMUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalus, KalbLUsi U UX COCIAMHEHUH B COOTBETCTBHM C IOJIO)KEHUEM
2JIEMEHTOB B lleproauyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BMJbl XUMHUYECKOW CBA3M. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTb CBOMCTB BEIECTBA OT THIA
KPUCTAJUIMYECKOW PEIIETKH U BUJ1a XUMUYECKOH CBS3H.

Knaccugukanus u HOMEHK/IAaTypa HEOpPraHMYECKUX BeLIecTB (MEXIyHapoAHas M TpHUBHAJbHasg). XHMHMUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJlJacCaM HEOPraHUYECKUX COEIMHEHUN, FTEeHETUUECKask CBA3b HEOPraHNYECKUX BELIECTB.

Knaccugukanus XUMHYECKMX pEaKIMi MO pa3iuyHbIM IpHU3HAKaM (110 YMCIy M COCTaBy YYaCTBYIOIIUMX B PEAKIMM BELIECTB, IO
TerIoBoMy 3¢ (eKTy, Mo U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMHUECKUX IIEMEHTOB, IO 00PaTUMOCTH, IO YYACTHIO KaTaau3aTopa). JK30 - U
9H/I0TEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE YPAaBHEHHUSI.

[TonsiTue o ckopoctu Xxumudeckon peakuuu. [lonsTue 00 0OpaTUMBIX U HEOOPATUMBIX XMMHUECKUX peakuusix. [loHsTHe 0 rOMOreHHbIX U
reTeporeHHblx peakuusx. I[lonartue o xumudyeckoM paBHOBecHH. DaKTOPHI, BIUAIOLIME HA CKOPOCTh XUMHUECKOW PEaKLUH U IOJIOKEHUE
XUMHYECKOTO paBHOBeCHS. OKHCIUTETFHO-BOCCTAHOBUTENBHBIC PEAKIMH, JJICKTPOHHBIA OaJlaHC OKHCIUTEIHHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBieHUE YPaBHEHUI OKHCINTENbHO-BOCCTAHOBUTENBHBIX PpEaKIUil ¢ HUCIOJb30BaHUEM MeETOJa 3JIEKTPOHHOro OanaHca.
Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DJIEKTPOJIUTHI U HEDNEKTPOIUThl. KaTHOHBI, aHMOHBI. MexaHHM3M [HCCOLMALUM BEIIECTB C
pa3IMYHBIMH BUIaMHU XUMUYeCKOH cBs3U. CremneHb Aucconnanu. CHUiibHbIE U ciaalble 3JeKTpOauThl. Peaknnuu HOHHOro oOMeHa. Y ClloBHs
NPOTEKaHUs peaklUii HOHHOTO oOMeHa, MOJHbIE U COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuidl. CBOMCTBAa KUCIOT, OCHOBaHUN U COJEeH B
CBETE MPEJCTABICHUNA 00 IEKTPOIUTHUECKON Aucconnanuy. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE 0 THApOIN3e CONeH.

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAIIMYECKUX PEIIETOK HEOPraHMYeCKUX BELIECTB — METAUIOB U
HeMeTalyIoB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHUIa HATpHs); UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakluu OT
BO3/ICHCTBUS pa3IN4HbIX (AKTOPOB; MCCIEAOBAHNE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoOIlecca AUCCOLMAIMM KUCIIOT, EN04Yed U
cojieil (BO3MOYKHO MCIOJIb30BAaHWE BHUIEOMATEPHAJIOB); MIPOBEACHUE OIBITOB, MILTIOCTPUPYIOIUX MPU3HAKU NPOTEKAHUS PEaKIUH MOHHOTO
oOMeHa (oOpa3oBaHME OcajKa, BbIIEJICHHE Tra3a, o00pa3oBaHUWE BOJbI); OIBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAaKIMN (TOpeHue, peakUud pPas3IoKeHHs, COSIWHEHMs); paclo3HaBaHME HEOPraHWYECKUX BEIIECTB C IOMOIIbIO
KaueCTBEHHBIX peaKlUii Ha MOHBI; pelIeHNEe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl 1 HX cOeJUHEHHSA

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble CTeneHH oKucieHus. CTpoeHue U (puanyeckue
CBOICTBA IPOCTBIX BEIIECTB — TaJIOTEHOB. XHMMHUYECKHE CBOMCTBA Ha NPUMEPE XJIOpa (B3aUMOJEHCTBUE C METAUIAMM, HEMETAJUIAMH,
nienoyamu). Xnopooaopod. CoisiHas KUCIOTa, XUMUYECKUE CBOMICTBa, MOJydyeHue, npuMeHenue. [[eficTBue xjiopa M XJIOpOBOAOpOJa Ha
OpraHM3M 4YeoBeKka. BakHelIne XJI0puabl U UX HAXOKIEHHUE B IIPUPOJE.

O6mas xapakrepuctrka 31eMeHToB VIA-rpynmnel. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapaKTepHbIE CTENIEHN OKUCIICHUSI.



CrpoeHre M (U3MYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAA M CEepbl. AJUIOTPOITHBIE MOIU(MUKAIMN KUCIOPOJa U CEpHI.
XumMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoCHHE, (PM3HUECKUE U XUMUYECKHE CBOMCTBA. OKCHIIBI Cephbl KaK MPECTABUTEIN KUCIOTHBIX
okcunoB. CepHasi KHCIOTa, (U3MUECKHE M XUMHYECKHE CBOiCTBa (0OIIME Kak MPEICTaBHTENS KJacCa KHCIOT W CIenUu(pUYECKUe).
XUMUYECKUE PEaKIIUH, JIKAIIUE B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOJIydeHUs cCepHOM KUCIOThL. [Ipumenenne. Cou CEpHOIM KUCIIOTHI,
Ka4yeCcTBEHHAs peakius Ha cylbhaTr-uoH. HaxoxaeHne cepsl U €€ coeMHEHHI B TIpUpoie. XUMUYECKOE 3arps3HEHUE OKPYKAFOIIEH Cpelibl
COCIMHEHUSIMU Cephl (KUCIOTHBIC TOXKIH, 3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHUS.

OOmast xapakTepucTHKa 31eMeHTOB VA-rpynimbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbIC CTEIICHH OKUCIICHHSL.

A30T, pactpocTpaHeHue B MpUpoje, GU3MUecKne U XMMHYECKHe CBOMCTBA. KpyroBopoT azoTta B mpupone. AMMHAK, ero GU3NYECKUue U
XHUMHYECKHE CBOWMCTBA, MOJIyueHHe U npuMeHeHue. Com aMMOHUS, UX (U3NYECKHe U XUMHUYECKUE CBOICTBA, MpuMeHeHue. KayecTBeHHast
peakuus Ha MOHBI aMMOHHS. A30THAas KUCIIOTa, €€ mojydeHue, (PU3nUecKne W XMMHYECKHUE CBOMCTBA (0OIIHMe Kak MPeICTaBUTEIs Kiacca
KUCJIOT U crienududeckue). Mcrnonb30BaHie HUITPATOB M COJICH aMMOHUS B Ka4€CTBE MUHEPAIbHBIX yI0OpPEHUH. XUMHUECKOE 3arpsi3HCHHE
OKPYXKArOIICH CpPeibl COSAMHCHUSMHU a30Ta (KHCIOTHBIE TOK/TH, 3aTPS3HEHNE BO3/IyXa, IOYBBI U BOJIOEMOB).

®ocdop, amnorponusie Monudukanuu docdopa, ¢uznyeckue u xumudeckue cpoiictBa. Oxcup docdopa(V) u docdopHas KuClIOTa,
du3HYECKrEe M XUMUIECKHE CBOMCTRA, monydeHue. Vcnons3oBanue pocdaroB B Ka4eCTBE MHHEPAIBHBIX YI00pEHUH.

O6mmas xapakrepuctuka 31eMeHToB [VA-rpymnmbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTePHBIE CTENICHN OKUCICHUS.

VYraepol, alIOTPONHbIE MOAU(PUKALIMY, PACIPOCTPAHEHUE B MpHUpoJe, PU3NUECKUe U XUMUYecKue cBoiicTBa. Ancopbuus. Kpyrosopor
yraepoaa B mpuponae. OKCHIBI yriiepoja, MX (GU3NYECKHe M XHMHYSCKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OPTaHU3MBI, INOJIyYCHUE U
npUMEeHeHHe. DKOJIOTHYeCcKHue MpobIeMbl, CBsI3aHHbIE C OKcHIoM yriaepoaa (IV); runoresa rino0anbHOT0 NOTEMIEHHUS KIMMaTa; MapHUKOBBIH
¢ ¢ekT. YronpHas KUCIOTa U €€ COIM, UX (PU3NYECKHEe U XUMUYECKUE CBOMICTBa, MOJyyeHUE W NMpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT - noHbl. Vicnonbp3oBanue kKapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIIEHHOCTH U CETILCKOM XO3HUCTBE.

[lepBoHayambHBIe MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSAX Yyriiepoaa (MeTaH, 3TaH, JTHJICH, aleTHJIEH, STaHOI,
TTIMIEpUH, YKCyCHas KucioTa). MIX coctaB m xumuueckoe ctpoeHue. IToHATHe O OMOJOrMUYECKM Ba)KHBIX BEIIECTBAX: XKHpax, Oenkax,
YIJI€BOJax — M UX POJIM B )KU3HHU YCJIIOBCKA. MaTepI/IEU'II)HOG CANHCTBO OPraHNYCCKHUX U HCOPraHNICCKUX COGHHH@HHﬁ.

Kpemuuii, ero ¢usznyeckne M XUMHUYECKHE CBOMCTBA, NOJydeHHe M mnpumeHeHue. CoenuHeHHMs KpeMHHUS B mpupozge. OOuue
npeacraBieHus 06 oxcuae kpemuus (IV) u kpemHueBoit kucinore. CUIMKATBI, UX UCIOJIB30BAHUE B OBITY, MEAMUIIMHE, TIPOMBIIICHHOCTH.
Baxwuelimme cTpouTenbHblE MaTepHalbl: KEpaMHKa, CTEKIO, IIEMEHT, OeToH, xene300eToH. [IpoGiiembl 6€30MacHOro HCIOJb30BaHMS
CTPOUTCJIIbHBIX MAaTCPHUAJIOB B HOBC@)IH@BHOﬁ JKU3HU.

XUMHUYECKUH SKCIIEPUMEHT: M3y4YeHHE 00pa3lloB HEOPraHWYECKHX BEIECTB, CBOMCTB COJSHOM KHCIIOTHI; NMPOBEJCHUE KAaueCTBEHHBIX
peaKHI/II\/’I Ha XJIOPpHUI-UOHBI H Ha6J'IIO)IeHI/Ie IMPU3HAKOB HX IPOTEKAHUA; OIBITHI, OTPAKArOIINC (1)I/ISI/II-IGCKI/IC W XAMHYECKHE CBOMCTBA
raJloreHOB U UX COEIMHEHHH (BO3MOXKHO HCIOJIb30BAHHWE BUAECOMATEPHAJIOB); O3HAKOMJIEHHE C OOpa3llaMu XJOPHUAOB (TaJOTeHHUI0B);
O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COeTUHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB); HAOIIOeHHE Mpoliecca O0yTriIBaHUs
caxapa MoOJ JEHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOM KHCIOTHI; H3y4Ye€HHE XUMHMUYECKHUX CBOWCTB pa30aBIEHHOW CEpHOM KHCIOTHI,
MIPOBE/ICHNE KAaUeCTBEHHOW PEaKIMU Ha CyIb()aT-uoH 1 HAOIIOACHHUE TPU3HaKa e€ MPOTeKaHUs;, 03HaKOMJICHHE ¢ (PM3UYECKUMHU CBOMCTBAMU
azota, (ocdopa M uX coeAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEpPHUAIOB), 0Opa3llaMu a30THBIX U (HOCPOPHBIX YAOOpEHMIA;
NoJTy4YeHne, CoOMpaHue, pacrio3HaBaHUE W M3YYCHUE CBOMCTB aMMHaKa; MPOBEICHHE KaueCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (ocdart-



HOH 1 U3YYCHUC IIPHU3HAKOB UX IIPOTCKAaHMA, BSaHMOHeﬁCTBHe KOHHCHTpHpOBaHHOfI a30THOM

KHUCIIOTBI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHHE BHJIEOMATEPUANIOB); M3YUYEHHE MOJeNiel KpUCTAUIMYeCKHUX pemI€éTok anMmasa, rpadura,
¢dyiepeHa; 03HAKOMJICHHE C MPOIECCOM aacOpOLUM pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHUBOTA3a;
noJjlyuyeHue, coOupaHue, paclio3HaBaHUE W M3YUYEHHUE CBOICTB YIJIEKUCIIOrO rasa; MpoOBEICHHE KadyeCTBEHHBIX pPEaKIMil Ha KapOoHAT- U
CUJIMKAT-HOHbl M U3Y4YCHUE IPU3HAKOB HX IPOTEKAHUsA, O3HAKOMIICHHME C MNPOAYKLUMEH CHIMKATHOW IPOMBIIUICHHOCTH; pELICHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BakHelme HeMeTauibl U UX COSANHEHUS».
MetaJu1bl M MIX COeIMHEHMS

OO0mas xapaKTepuCTHKa XUMUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBaHMM MX mojoxeHus B [lepunoguueckoil cucreMe XMMHUYECKHUX
anemenToB Jl. M. MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTanaoB. MeTalimyeckas CBSI3b U METaNIMYecKas KpHUCTajuInyecKas
peméTka. DNeKTPOXUMHUUYECKUN Pl HAMPSKEHUH MeTaiioB. PU3ndeckue U XUMUYECKUE CBOWCTBA MeTallioB. O01ue crnocoOsl MomydeHus
MeTaisioB. [loHsATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT KOoppo3uu. CIuiaBhl (CTajb, UYyTyH, AIOPATIOMUHUM, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounblie MeTaiubl: nono0xeHue B [leprnonnueckoit cucreme xumuyeckux 3iemeHToB . . MeHeneeBa; cTpoeHue ux
aTOMOB; HaxOXJeHue B npupozae. Ouznyeckue U XMMUYECKUE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCHIBI HATPUS U
kanud. [I[puMeHeHne menoYyHbpIX METauIOB U UX COCIMHEHUM.

[{enouHO3eMeNbHBIE METAJIIBI MArHUM U KaJIbLIM: nTosioxkeHue B [lepuoauyeckoit cucreMe xumuueckux 3neMenToB . . Menneneesa;
CTpPOEHHE UX aTOMOB; HaXxoxJieHue B npupoje. Gusndeckre 1 XUMUYECKUE CBOMCTBA MarHus U Kanblius. Baxknele coefuHEHUs! KaabIs
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUSL.

AmomunMil: nosioxenne B Ilepuonnueckoit cucreme xumuyeckux asneMeHToB JI. M. MeHneneeBa; cTpoeHHe aToMa; HaxO0XXJICHUE B
npupoje. Dusnveckre U XUMUYECKHE CBOMCTBA aTlOMUHUS. AM(OTEpHBIE CBOMCTBAa OKCUAA U THIPOKCH/Ia ATFOMUHHUS.

Keneszo: nonoxenue B [lepuoguueckoii cucreme xumuueckux sneMeHToB . 1. MeHneneeBa; cTpoeHre aTomMa; HaX0KICHHUE B PUPO/IE.
duznyeckue U XUMUYECKHe CBOMCTBa kene3a. Okcuabl, ruapokcusl u comnn xenesa (II) u sxenesa(Ill), ux coctas, cBoHCTBA U MOTyUYEHHE.

XUMUYECKUI 3KCIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3ljaMi METAJUIOB U CIUIABOB, X (PU3NYECKUMHU CBOMCTBAMMU; M3yUEHHUE PE3YJIbTATOB
KOPPO3MH METaJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KaJbIMsg U HATpUs C BOJOM
(BO3MOYHO MCIIOJIb30BaHUE BUAEOMATEPUAIIOB); UCCIIEI0BAaHUE CBOMCTB jKECTKON BOBI; MTPOIIECCa TOPEHUS JKelle3a B KUCI0Poe (BO3MOKHO
HCIIONIb30BaHNE BUJICOMATEPHANIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMil Ha HOHBI (MarHus, KaibIlHs, aTIOMUHUSA, [UHKA,
xene3a(ll) u xemesza(Ill), menu(Il)); HaOmomeHWE W OMUCAaHWE TMPOIIECCOB OKPAIIMBAHWS IJIAMEHW WOHAMHU HATPWsl, KAJIAS U KaJIBITHS
(BOBMOXKHO HCITIOJIb30BAaHHE BHICOMATEPHANIOB); HCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS M TUIPOKCHIA IIMHKA,
pelIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIe MeTauibl ¥ UX COSUHEHUSD).

XuMus M OKpyKaoLias cpeaa

HoBbele Marepuansl U TexHOJOruMu. BemecTBa M Marepuansl B IOBCEIHEBHOW JKM3HM 4YeJIOBEKa. XHMMHMS M 370poBbe. besomacHoe
UCIIONIb30BAaHUE BEIIECTB M XUMHYECKMX peakuuid B ObiTy. I[lepBas moMomp OpH XHUMHUYECKHX OXOrax M OTpaBieHHsX. OCHOBBI
HKOJIOTMYECKOM IpaMOTHOCTH. XMMHUECKOE 3arpsi3HEHUE OKpYyXKarollei cpezpl (IpeneiabHas Jonyctumas KoHeHTpanus seuiects — [1/IK).
Ponb xuMuu B perieHnH SKOJIOTHUECKUX MPOOIIEM.

[IpupoaHble HCTOYHUKHU YTIEBOJOPOAOB (yroib, HPUPOJAHBIM Tra3, HedTh), MPOAYKTHl HX MepepadOoTKH, UX pojb B OBITY U



IIPOMBILIIEHHOCTH.
XUMHUYECKUH SKCTIEPUMEHT: U3Y4YEeHHE 00pa3I0B MAaTEPUAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TIOJMMEPHbIE MAaTepHAIIBI).

I[lnannpyemMble pe3y/ibTaThl OCBOCHHS Y4eOHOI0 NpeaMeTa
JIMYHOCTHBIE PE3YJIBTATHI
[TaTproTHuecKoro BOCIIUTAHUS:
- IIGHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIEAMIO, TOHUMAaHUS 3HAYCHUS XUMUYECKON
HAyKU B )KH3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAJCTh JOCTOBEPHON MH(POpPMAIUEH O MEPEOBBIX TOCTHKEHUSX H OTKPBITHUSIX
MHUPOBOH M OTE€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;
['paxk1aHCKOrO0 BOCIIUTAHUS:
- IIPEJICTaBIICHUS O COIMANIBHBIX HOPMAaX U MPaBUIaX MEXJIMYHOCTHBIX OTHOIIEHUI B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B
OOLIECTBEHHO 0JIE3HOM, yueOHO-UCCIIE0BATENbCKOM, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH;
[leHHOCTH HAYYHOTO MMO3HAHUS:
- MUPOBO33PEHYECKUX MPEJCTABICHUN O BEIIECTBE U XMMHUYECKON PEaKIMU, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
COCTaBIISIIOLIUX OCHOBY JUISl IOHUMAaHUS CYUTHOCTH HAYyYHOW KapTHUHBI MHUpPA; MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
MIPUPO/IBI, B3aUMOCBS35X YETIOBEKA C MIPUPOIHOM CPeIoil, O PO XMMHUH B TIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

®opMupoBaHus KyJlIbTypbl 3J0POBbSI:
- OCO3HAHUS IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 37I0POBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 >KU3HU, OCO3HAHUS
NOCEACTBUM U HEMPUATUS BPEIHBIX MPUBBIYEK (YHOTPEOJIEHHS aJKOrosl, HAPKOTUKOB, KypEHHUs), HEOOXOIUMOCTH COOIOCHUS PaBUII
0€30I1aCHOCTH ITPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpyaoBoro BOCIMTaHHUSA:
- MHTEepeca K IPaKTHUYECKOMY H3y4eHHI0 Ipodeccuil W Tpylda pa3- JMYHOIO pOJAa, YBaXEHHE K TPyAy U pe3yibTaraM TPyJOBOM
JeSITeIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAaHUM 110 XMMHUHU, OCO3HAHHOTO BHIOOPA MHAMBHYaIbHON TPACKTOPHH
MPOJODKEHUsT 00pa30BaHUsl C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;
yCIEeNHON Npo(ecCHOHANBHOM NESTeNTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHil; TOTOBHOCTh aJalTHPOBATHCS B MPO(ECCHOHANBHOM
cpene;

JKOJIOTHYECKOTO BOCITUTAHHUS
- 9KOJIOTHYECKH IIeJIeCOO00Pa3HOr0 OTHOILIEHHUS K MPUPOJAEC KaK MCTOYHUKY KU3HU Ha 3emile, OCHOBE €€ CyIeCTBOBAaHUS, MMOHUMAaHUS
[IEHHOCTH 3JI0POBOTO M 0€30IMacHOro o0pasza >KM3HH, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3WYECKOMY M TICUXHYECKOMY
3I0POBBIO, OCO3HAHUS I[EHHOCTU COONIOACHHS MpaBWJI O€30MacHOr0 TOBENEHUs Ipu paboTe ¢ BEHIeCTBAMH, a TAKKE B CUTYaIHSX,
YIPOXKAIONIUX 3JI0POBBIO0 M JKU3HH JIFOJIEH; CITOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJTyYaeMble MPU M3YYCHUH XUMHUH, JJIs pelIeHUs 3ajad,
CBSI3aHHBIX C OKPY’KAIOIIeW MPHUPOAHON Cpeloi, MOBBIIICHUS YPOBHS JKOJOTHYECKON KYJIbTYPBI, OCO3HAHHS TJI00ATBLHOTO XapakTepa
HKOJOTHYECKUX TTPOOJIEM U IMyTEH WX PEUIeHUs MTOCPEICTBOM METO0B XUMHH;



METAINPEMETHBIE PE3YJIbTATHI
MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS 00pa30BaTeIbLHOMN MPOrpaMMBbI 0 XUMUH XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEpCaTbHBIMU
MO3HABATEIBHBIMU JICHCTBUSMU, YHUBEPCATHHBIMI KOMMYHUKATUBHBIMU JICHCTBUSMHU U YHUBEPCAILHBIMH PETYJISTUBHBIMU JCHCTBUSIMH.
YHuBepcaabHbIE ITO3HABATENIbHBIC JICUCTBHS OOecreurBaloT (OPMHPOBAHHE Oa30BbIX KOTHUTHBHBIX IIPOIECCOB OO0YyYarOIIMXCS
(OCBOCHHE METOMOB IIO3HAHUS OKPYXKAIOMIETO MHpa; MPUMEHEHHUE JIOTHYECKHX, HCCIEAOBATEIbCKUX Olepaluii, yMEHH padoTaTh C
nHpopManuei).
bazoBrie 1oruueckue OqeHCTBUS:

- HCIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIILICHUS MPU OCBOSHUHW 3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHATHHA (BBIACIATH X
XapaKTepHbIC IPU3HAKHU, YCTAaHABIMBATH B3AUMOCBSI3b C IPYTUMU MOHSATHSIMH ),

- UCIIOJIB30BaTh MOHATHUS IS OOBSICHEHHsI OTHIEIbHBIX (DaKTOB W SIBJIICHWM, BHIOMpPATh OCHOBAHMS W KPHUTEPUHU IS KiIacCU(PUKALMH
XUMHUYECKHX BEIIESCTB M XMMHUYECKUX PEAKINi; yCTAHABIMBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3U MEKIY OOBCKTAMHU HM3YUYCHHSI; CTPOUTH
JIOTHYECKHE paccykaeHus (MHAYKTUBHbIE, IEAYKTUBHbBIC, 10 aHAJIOTUH ); AETaTh BHIBOABI U 3aKIIOUYCHHUS;

- MPUMCHSTH B IPOIIECCE MMO3HAHUS MOHATHS (ITPSIMETHBIC U METaPEIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCTIOIb3yEMbIC B
XUMHH, MPeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIC B XMMHH MOJCIIBbHBIC TMPEACTABICHUS — XUMHUYCCKHM 3HAK (CHMBOJI 3JIEMEHTA),
XUMHUYecKast (hopMyIia U ypaBHEHHEC XMMHYECKON peakluu — TPU PEHICHHH y4eOHO-TTO3HABATEIIBHBIX 337a9; C YYETOM 3TUX MOJACIBHBIX
MPEJICTABICHU BBISBISATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU U3yUYaeMbIX 00BEKTOB — XUMUYECKUX BEIECTB.

ba3oBble uccienoBarebCcKue AeHCTBUS:
- YMeHI/IeM HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KQUCCTBEC I/IHCTp}IMeHTa IIO3HaHUA, a TAKXKEC B KAQUE€CTBE OCHOBBI IJIsL (bOpMPIpOBaHI/ISI
TUIIOTE3BI 10 IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;
- IpUOOpEeTEeHNe ONbITA MO MIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEACHUI0 YUEHNYECKUX IKCIEPUMEHTOB: YMEHUE HaOMI01aTh 32 X0A0M
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (PopMyIupoBaTh OOOOIIEHHS W BBIBOJABI MO PE3yJbTaTaM IMPOBEIEHHOTO
OTIBITA, UCCJIEIOBAHMS, COCTABIISATh OTUYET O MIPOJIEITAaHHOM padoTe;

Paboroii c unpopmanmeii:

- BEIOUpaTh, aHATM3UPOBATH U MHTEPIIPETUPOBATH WH(POPMAIIUIO PA3NIUYHBIX BHJIOB U (HOPM MPECTABICHUS, MOTYIaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JINTEPATypa XMMHUECKOTO COJIEpKaHusl, CIIpaBOUHbIe mocolus, pecypcbl HTepHETa);

- TPUMEHSTH Pa3IMYHBIE METOJBI U 3alpPOChl MPHU MOUCKE U 0TOOpe MH(GOPMAIIMK U COOTBETCTBYIOMIUX JAAHHBIX, HEOOXOIUMBIX IS
BBIMIOJTHEHUS] y4eOHBIX U [O3HABAaTENbHBIX 3a7ad ONpPENeNEHHOr0 THIA; MPUOOpPETeHHe OmnblTa B 00JacTH  HCHOJIb30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJIa/IEHUE KyJIbTypOil aKTHBHOTO UCIIOJIb30BAHMUS PA3IMUHBIX TTOUCKOBBIX CUCTEM;

- BBIOMpATh ONTUMAIbHYIO (OpMy MpejacTaBieHHs MHPOPMAMM M WILIIOCTPUPOBATh pELIaeMble 3aJauld HECJIOKHBIMH CXeMaMH,
Juarpammamu, Ipyrumu popmamu rpaduku 1 UX KOMOWHAITUSMU;

- WCIOJIb30BaTh M AaHAIM3WPOBATh B TIpollecce Y4YeOHOM M HCCIEAOBATENBCKON JEATEIRHOCTH HWHOOpPMAIMI0O O BIUSHUU



IPOMBIIIJICHHOCTH, CEJILCKOTO X034HCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY KaroIlel MPUPOIHON Cpebl;
- 3a/1aBaTh BOMNPOCHI (B XOZE IUAJIOTa W/WIN IUCKYCCHH) MO CYIIECTBY OOCY»KHaeMoil TeMbl, (OPMYJIHPOBATH CBOM MPEATIOKCHUS
OTHOCHTEJIBHO BBINIOJIHEHUS MPEAJIOKEHHOM 3a1auu;
- IpuoOpeTeHNe OIbITa MPE3CHTAUN PE3YIbTaTOB BBHIMOJHEHUS XUMHUYECKOTO IKCIEPUMEHTa (JIabOpaTOpHOTO OMBITA, JTA00OPATOPHOM
paboThI 110 UCCIIEIOBAHUIO CBOMCTB BELIECTB, yUEOHOIO IIPOEKTA);

YHuBepcajibHble KOMMYHUKATHBHBIE 1€CTBUS:

- YMEHHEM 33J1aBaTh BOMPOCHI (B XOJ€ JUAJIOTa W/WITU IUCKYCCUH) 110 CYIIECTBY 00CYKIaeMOU TeMbI, ((OPMYIHUPOBATH CBOH MPEIIOKCHUS

OTHOCUTCIIBHO BBIITIOJTHCHUA HpeI[JIO)I(eHHOfI 3aJa4uu,

- MPUOOPETEHHE ONbITA MPE3CHTAIIMU PE3yJIbTATOB BBIMOJHEHHUS XUMHUYECKOTO 3KCIEpHUMEHTa (J1abOpaTOpHOIrO OIbITa, J1Ta0OpaTOPHOH

pabOoTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YYSOHOTO MTPOCKTA);

- 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU I103HABATEIBHONH U HCCIICIAOBATEIILCKOM JACATEIBHOCTH TMPH PEUICHUU

BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB W COTIACOBAHUS MO3UIUHN (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC

HITYPMBbD», KOOPJAMHAIMS COBMECTHBIX JICHCTBUM, ONPEICIICHHE KPUTEPHUEB IO OIICHKE Ka4eCTBa BBIITOJHEHHOM pabOThI | Jp.);
YHuBepcajibHbIe peryJaTHBHbIE 1elCTBUS:

- CaMOCTOSITENIbHO OIPEIENIATh LU JeATCIbHOCTH, IUIAHHPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M MPH HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JIEATEIILHOCTh, BBIOMpaTh HamOoiee 5(PQeKTUBHbIE CIOCOOBI pemIeHus YYeOHBIX M ITO3HABATENBHBIX 3aad,
CaMOCTOSITENTFHO COCTaBIISATh MJIM KOPPEKTHPOBATh MPEIOKEHHBIA aNTOpPUTM ACUCTBUN MPHU BBHIMOTHEHUH 3aaHUN C Y4ETOM MOIYYECHHUS
HOBBIX 3HAHUH 00 M3ydaeMBbIX 00BEKTaX — BEIIECTBAX U PEAKIIHSIX; OIICHUBATH COOTBETCTBUE TIOJYUYEHHOTO PE3yJIbTaTa 3asBICHHON IEIIH;

- HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUU 3aaHUI.
IIpenmeTHBIE Ppe3yJbTaThI
8 kJiacc
- PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX HOHATHH: aToM, MOJICKYIIA, XUMHUYECKUU 9JICMCHT, MNPOCTOC BEHICCTBO, CJIOKHOC

BEIIIECTBO, CMeCh (OJHOPOHAs U HEOJAHOPOHAs ), BAIEHTHOCTh, OTHOCUTEIbHASI aTOMHAsI M MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA,

MOJIb, MOJISIPHAsT Macca, MaccoBas JOJS XUMHUYECKOTO JJIEMEHTA B COCIMHEHWH, MOJISIPHBIH 00BEM, OKCHU, KHCIOTa, OCHOBAHHE, COJIb,

AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCICHHUS, XWMHUYecKas peaklus, KIacCH(pUKAIUs pPEaKIHil: peakiuu COSAUHEHUS, PEaKIHH

pa3JI0KEHUS, PEaKIIUN 3aMEIICHUS, PEAKITUH

oOMeHa, 9K30- M DHIOTEPMUYECKUE PEaKIUu; TEIIOBOM 3(D(EeKT peakiuu; sapo aroma, SJIEKTPOHHBIN CJIOW aTromMa, aTOMHAas OpOHTAlb,

paanyc aToMa, XUMHUYCCKasA CBA3b, IMMOJIApHAA W HCIOJIAPHAsA KOBAJICHTHAA CBA3b, NOHHAA CBA3b, NOH, KATUOH, aHWUOH, paCTBOpP, MacCoOBasd

JIOJIsl BelecTBa (IPOIEHTHAsI KOHIIEHTPAIIHsI) B PaCTBOPE;

- WIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX HOHATHH (CM. II. 1) W IIPUMCHATH 3THU IMOHATUA IIPU OIMMMCAHUH BCUICCTB U

UX MPEBPALICHUI;

- HCIOJIB30BaTh XUMUYECKYIO0 CUMBOJIHUKY JIJIsl COCTaBJICHUs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PeaKIuii;
- ONpenemsaTh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTETICHb OKHCIICHUS SJIEMEHTOB B OMHAPHBIX COSIMHEHUSX;

MIPUHAJJIEKHOCTh BEILECTB K ONpeAeNEHHOMY Kilaccy COeAMHEHMH Mo (opmyrnam; BHJI XUMHUYECKOH CBSI3U (KOBaJIEHTHAs M MOHHAs) B



HEOPraHUYECKUX COCANHCHUSAX;

- packpsiBath cmblca Ilepuonnueckoro 3akona [[. M. MenneneeBa: neMOHCTpUpPOBATh IMOHUMAHUE NEPUOAMYECKON 3aBUCHUMOCTHU
CBOMCTB XMMHYECKUX DJIEMEHTOB OT UX INOJIOKEHMs B lleproanueckoll cucreMe; 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOIO y4€HUs, 3aKOHa ABOraapo;

- ONMCHIBATh U XapaKTepH30BaTh TaOIMuHyt0 hopMmy [lepronnyeckoil cucTeMbl XUMUYECKUX IEMEHTOB: PA3JINYaTh OHATHS «IJIaBHAs
noarpymnna (A-rpynna)» u «mnobdounas noarpynna (b-rpynma)y, maneie u 00bIIME TIEPUOIBL;

- COOTHOCUTb 0003HaueHUs, KOTopsle uMeroTcsa B Tabmuue «llepuoanueckas cuctema xumudeckux snemeHtoB J[. M. MenneneeBa» ¢
YHUCIOBBIMUA XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB XHMHMYECKHX JJIEMEHTOB (COCTaB M 3apsAl sApa, OOIIee YWCIO JIIEKTPOHOB MU
pacripesielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);
- KJIaCCH(PMIUPOBATh XUMUYECKUE AIIEMEHTHI; HEOPTaHMYECKHE BEIIECTBA; XUMHUECKUE PEaKuy (110 YUCIy M COCTaBy y4YacTBYIOIIMX B
pEaKIuu BEIIEeCTB, 0 TEIIOBOMY 3G (DeKTy);
- XapakTepu30BaTh (ONHUCHIBaTh) OOIME XMMHUYECKHE CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB, IOJATBEP)KIasi ONHCAHHME MpPHUMEpamMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOILNX XMMUYECKUX PEAKLIUA;
- TNPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX KAueCTBEHHOIO COCTaBa; BO3MOXKHOCTH IPOTEKaHUSI XHMHUYECKUX
IIPEBPALICHUN B Pa3JIMYHBIX yCIOBUIX;
-BBIYHCIISITh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTa 1o (opmyIe
COEJIMHEHUS; MAaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE; POBOAUTD PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;
- TNPUMEHATH OCHOBHBIC OIEPALMM MBICIUTEIBHON AEATENbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEMAaTH3alHIO,
KJIacCU(UKALUIO, BBISIBJICHNE IPUYNHHO-CIIEICTBEHHBIX CBA3€M — /JIs1 U3YUYEHUsI CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIHA;
- €CTECTBEHHOHAY4YHbIE METO/IbI IO3HAHUS — Ha0JII0/IeHNE, U3MEPEHNE, MOJIEIINPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH);
- clIeoBaTh MpaBUJIaM MOJIb30BaHUS XUMHUYECKON MOCYA0H U 1abopaTopHbIM 000pYyIOBaHUEM, a TAK)Ke MPaBUIaM OOpaIlleHuUs C BEIIeCTBAMU
B COOTBETCTBUU C MHCTPYKIIUSAMHU 10 BBIMOJIHEHUIO Ja0OPATOPHBIX XUMHUUECKUX OIBITOB IO MOJTYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(Booposia u KUCIOpoa),
- IPUTrOTOBUTH PACTBOPHI C ONPENCIEHHON MaccoBOM Jl0yiel pacTBOPEHHOTO BELIECTBA; IUIAHMPOBATb W IPOBOAUTH XHUMHUYECKHE
HKCHEPUMEHTHI 10 PacIiO3HABaHUIO PACTBOPOB ILIEIOUEH U KUCIOT ¢ HOMOIIBIO HHIMKATOPOB (JTakMyc, peHOoN(TaIenH, METUIOPaHX U Jp.).

9 kJiace

- PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHSATHI: XMMHUYECKUH DJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHUOH, MPOCTOE
BELIECTBO, CJOXHOE BEIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTb, CTEIEHb OKUCIEHMS, XMMHUYECKass PEaKIUsl, XUMHUYECKas CBA3b,
TeII0BOM 3 eKT peakuu, MoJib, MOJSIPHBIM 00BEM, PACTBOP; ANEKTPOJIUTHI, HEDNEKTPOIUTHI, SIEKTPOIUTHYECKAS TUCCOLMALINS, peaKIun
MOHHOTO OOMEHa, KaTalnu3aTrop, XUMHYECKOE paBHOBEcHE, OOpaTHMble W HEOOpaTHMbIE PEaKIMH, OKHUCIMTEIb- HO-BOCCTAHOBMUTEIbHBIC
peaxkuuu, OKUCIUTENIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, aJUIOTpOnus, aM(OTEepHOCTb, XMMHUYECKas CBS3b (KOBaJIEHTHaf,
MOHHAsl, METAJUINYECKAs ), KPUCTAJUIMUECKAs PEIIETKA, KOPPO3HsI METAJUIOB, CIUIABBI; CKOPOCTh XMMH YECKOW peaKkLUu, IPEIEIbHO JOIyCTUMAs
koHuenTpauus (ITJIK) Bemectna;



- WJUTFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MTOHATUHM U IPUMEHATH 9T IOHATHUS IPU ONIMCAHNUU BELIECTB U UX NIPEBPALLECHUN;
- CTIOJIH30BAaTh XUMUYECKYIO0 CHMBOJIUKY JIJIsl COCTABJICHUS (POPMYJI BELIECTB U YPABHEHUH XUMHUECKUX PEAKLIUH;

- OIpPEIENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B COCIMHEHUAX Pa3JIMYHOIO COCTaBa; MPUHAIJIEKHOCTh BELIECTB
K OINpeaenEHHOMY KIIAcCy COSAMHEHUU 1Mo (hopMysiaM; BUJ XUMHUYECKOW CBsI3U (KOBAJCHTHAs, HOHHAS, METAININYECKAs)) B HEOPTaHUUECKUX
COEJIMHEHUSX; 3apsiJi HMOHAa IO XUMHYECKOH ¢opMmyse; XapakTep cpeldbl B BOJAHBIX PpacTBOpax HEOPraHUYECKUX COEJUHEHUH, TUI
KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOTO BEILIECTBA;

- packpeiBath cmblich Ilepunoanueckoro 3akona /[. . MenneneeBa u JEMOHCTPUPOBATh €r0 IOHUMAHUE: OIIUCBHIBATH U XapaKTEPU30BATh
-noarpynmna (b-rpynmna)», maneie u OoNbLIME MEPHOABI; COOTHOCHUTH O0O3HAYEHHUs, KOTOPHIE MMEIOTCA B MEPUOIMYECKOl Tabiwuie, ¢
YHMCJIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsii A1pa, oO0Illee 4YHUCIO 3JIEKTPOHOB U
pacnpeneseHne UX Mo 3JIEKTPOHHBIM CII0SIM); OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB U UX COEIMHEHUH B
IIpeieax MaJIbIX IEPUOAOB U INIABHBIX MOJ- TPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

- KIaccu(UIUpPOBaTh XMMUYECKHUE DJIEMEHTBI; HEOPTaHMUECKUE BEIIECTBA; XUMHUECKUE PEAKIMH (110 YUCIy U COCTaBy YYAacTBYIOIIUX B
PEaKIMU BEIIECTB, 110 TEIUIOBOMY 3((EKTy, 0 U3MEHEHUIO CTENEHEH OKUCIIEHUS! XUMUYECKUX IEMEHTOB);
- XapaKkTepu30BaTh (OMHCHIBATH) OOIIME U CHEIU(PHUUYECKHE XMMHUYECKHE CBONCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, IOATBEPKIAs
ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIU;
- COCTaBJIATh YPAaBHEHUS JJIEKTPOJMTHYECKON ITUCCOLMALNNA KUCIOT, IEI0YEH U COJIEH; MOJHBIE U COKPAIIEHHBIC YPABHEHUS PEaKIUI
MOHHOT0 0OMeHa; ypaBHEHHs peaklfii, MOATBEP)KJAIOIINX CYIIECTBOBAHNE IEHETUUECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

- pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOI0 OajaHca 3TUX peaKui;
- INIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS; BO3MOXXHOCTH IPOTEKAaHUA XUMUYECKHUX IPEBpAICHUN B
Pa3JINYHBIX YCIOBHSIX;
- BBIUUCIIATH OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEILIECTB; MAacCCOBYIO JOJI0O XHMHUYECKOTO 3JIeMEHTa Mo (opmyie
COEIMHEHMS; MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; TPOBOJANUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIUH;

- cJenoBaTh MpaBUJIaM IOJb30BaHMS XMMHUYECKOM MOCYJIOW M J1abOpaTOpHBIM OOOPYJOBaHUEM, a TaKKe MNpaBWIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHSMHU I10 BBIIOJHEHHUIO JJAOOPATOPHBIX XMMHMUYECKHUX OMBITOB IO MOJYUYEHHUIO M COOMPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa M yIIEKHCIIOro ra3a);

- MPOBOJUTH PEAKIIMH, TOITBEPKIAIOIINE KAUECTBEHHBIN COCTaB pa3InYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITYTEM XJIOPUA- OpOMHU/I-
, Woaun-, kapOoHar-, Qocdar-, cunMkar-, cynb(ar-, TUIPOKCHI-MOHBI, KATHOHbBI AMMOHHS ¥ HWOHBI HM3yUYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEILECTB;

- IPUMEHSTh OCHOBHBIE OINEpAllMU MBICIUTENBLHON NEATeNIbHOCTH — aHajM3 U CHHTE3, CpaBHEHHUE, 000O0IIeHHE, CHCTEMaTHU3alluIo,
BBISIBJICHHE IPUYNHHO-CIIEICTBEHHBIX CBA3EH — U1 U3y4YEHUS CBOMCTB BEUIECTB U XMMHUUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — Ha0JI0JIeHUe, U3MEPEHHE, MOACTUPOBaHNE, SKCIIEPUMEHT (peaIbHbII U MBICIEHHBIN).



TemaTuyeckoe MIIAHMPOBAHUE

8 ki1ace
Ne HN3yyaemblii pa3jaesi, TeMa ypoka KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE
pecypcsl

1 [TepBoHavaJIbHbIE XMMUYECKUE TTOHATHS. 21 yacoB 000 «Doxchopa»

2 Baxwueiime npeacraBuTesd HEOPraHUUECKUX BEIIECTB. 30 yacoB I'AOY BO MI'T1Y

3 [lepuoanueckuii 3axoH u Ilepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB 17 yacoB 000 «CoepobpazoBaHue»

J.U. MenneneeBa. Ctpoenue aroma. XuMu4eckas cBsi3b. OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHAS PEAKIIMH.
HUtoro 68 uacos
9 kJacc
Ne H3zyuyaemblii pa3aes, TeMa ypoka KosauvecTBO 4acoB DJIeKTPOHHbIE
(uu¢possbIe)
oOpa3oBaTe/ibHbIE
pecypcsbl

1 BemecTBo 1 XuMHU4YeCKHE peaKkiuu 17 gacoB 000 «Doxkchopm»

2 Hemerannsl u uX coeTuHEHUA 26 yacoB I'AOY BO MI'T1Y

3 MerTansl U UX COETMHEHUS 21 gac 000 «CoepobpazoBaHue»
4 XUMHUS U OKpYXKarolias cpenia 4 yaca

WUtoro 68 yacor
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