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HHOACHUTEJBHAA 3AIINCKA

[TporpaMMa 1Mo XMMHMM Ha YPOBHE OCHOBHOTO O0IEro oOpa3oBaHHs COCTAaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW IMpOrpaMMbl OCHOBHOTO OOILEro
oOpazoBanms, mpexacraBieHHbIx B DPI'OC OO0, a Ttakxke Ha OCHOBe ¢enepallbHOW pabdodeit
IIPOrpaMMbl BOCHHUTAHMUSI U C YYETOM KOHLENIUHU IPENoJaBaHUs y4eOHOIo IpeaMeTa «XUMUus» B
oOpa3oBaTenbHBIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMmma mo xumuu Ja€T TpEACTaBI€HHWE O IeNax, oOuiel crpaTeruu O0Oy4eHHs,
BOCIUTAHMSI W Pa3BUTUS OOYyYalOIIMXCS CpeACTBaMU Y4eOHOTro IpeiMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TIPEAMETHOE COAEp)KaHUE, MPEeayCMaTPUBACT pACHpEeIieHHe €ro 1Mo Kiaccam |
CTPYKTYpUPOBAaHHE IO pa3jelaM U TeMaM MNpOorpaMMbl 110 XUMHH, ONpPEAEseT KOJIUYECTBEHHbIE U
KAueCTBEHHbIC XapaKTEPUCTUKU COJEPIKAHUSA, PEKOMEHAYEMYIO TOCJIEeI0BaTEIbHOCTh HU3YYEHUS
XUMHH C y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYaroIIUXCs, OIMpPENeNsieT BO3MOXKHOCTH TpEIAMETa IS pean3aluu
TpeOOBaHUH K pe3ybTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMsI, a TaKkKe TpeOOBaHUU K pe3ynbTaraM OOY4YeHHMs XMMHUU Ha YpOBHE Ilesei
M3YYEHHUs TPeIMeTa U OCHOBHBIX BUJOB y4eOHO-TIO3HABATENbHOM JEATENBHOCTH 00ydarolerocs mo
OCBOEHUIO YUE€OHOI'O COJIEPIKAHHUS.

3HaHUE XMMHHU CIYKUT OCHOBOH IUIsi (DOPMHUPOBAHHSI MHUPOBO33PEHHUS OOYHYAIOLIETOCS, €T0
MPEJICTABJICHUI O MaTepUAIbHOM EIMHCTBE MHpA, BAXHYIO POJb HIParoT (opMHUpyeMble XUMHEH
MPEJICTABICHHUS] O B3aUMOIPEBPAILEHUSAX SHEPTUU M 00 SBOJIIONHMH BEUIECTB B MPHUPOJAE, O MYyTAX
pelieHus rio0aabHbIX MPoOJIeM YCTONYHMBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOIA,
MUIIEBON U IKOJIOTUYECKON O€30IacHOCTH, TPOOIIEM 3/IpaBOOXPaHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH A camMopa3BUTHA U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U (PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHME MBIIUIEHUS U TBOPUECKHUX CHOCOOHOCTEH oOydarommxcs,
HABBIKOB UX CaMOCTOSITEIbHON Y4eOHOU IesTeNbHOCTH, SKCIEPUMEHTANBHBIX U HCCIEeI0BATENbCKUX
YMEHHUI, HEOOXOJUMBIX KaK B MMOBCEIHEBHOM JKU3HH, TaK U B MPOPECCHOHATBHON AESITETbHOCTH;

3HAKOMMT CO CNEUU(PUKON HAYYHOI'O MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI LIEJOCTHOTO B3IJIAJa
Ha €JWHCTBO MPHUPOABI U YENOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00yYarOIuXCs;

CHOCOOCTBYeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM,
K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIJ] B IKOJIOTHYECKOE 00pa3oBaHUE 00yUarOIINXCS.

JlanHble HampaBiieHHs B OOy4YeHHHM XUMHUHU OOecredyuBaroTcsl crenupuKoN coaep KaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBISETCS MeAarorMyeckd aJanTHPOBAHHBIM OTPaKeHHEM 0a30BOM
HayK{ XMMHUU Ha ONPEIeIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHMsSI OpPUEHTHPOBAH HA OCBOCHHE
OOy4alolMMHUCS CUCTEMbl NEPBOHAYAJIBHBIX MOHSATHH XWMHUHU, OCHOB HEOPIaHUYECKOM XHMHUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHN OPraHMYECKOU XUMUHU.

CrpykTypa cojiepaHHs TNPOrpaMMbl IO XHMHUHU C(HOPMHpPOBaHa Ha OCHOBE CHUCTEMHOTO
noaxoja K e€ nzydenuto. CopepxaHue CKIabIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM 3JIEMEHTE
M BEIIECTBE M CHCTEMBbl NOHATHH O XHMHYECKOW peakuuu. OO0€ 3TH CHUCTEMBI CTPYKTYpPHO
OpPraHU30BaHbl MO MPUHIUIY TIOCIEIO0BATEIbHOTO pPAa3BUTUS 3HAHUNA Ha OCHOBE TEOPETHUYECKHX
IIPEICTAaBICHUH Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHUH aToMa U XUMUYECKOHN CBSI3H;

— IpeJCTaBICHUN 00 ANIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckne 3HAHUS pacCMAaTPUBAIOTCd HAa OCHOBE OMIIMPUYECKM IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEAOBATENLHO OT OJHOTO YPOBHS K APYrOMY, BBIIOJHSS
GyHKIMN OOBSICHEHHS W IPOTHO3UPOBAHMS CBOMCTB, CTPOCHMSI M BO3MOXKHOCTEH HPAaKTUYECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS NU3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHH CIOCOOCTBYET (POPMHUPOBAHUIO TMPEICTABICHUS O
XUMHUYECKON COCTABJISIOIIEH HAYYHON KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM IIPUPOBI, IEHHOCTHOTO
OTHOIIECHHSA K HAYYHOMY 3HAHMIO M METOAAM IIO3HAHUA B Hayke. M3ydeHne XuMHuM NPOUCXOIUT C
IIPUBJICUEHUEM 3HaHUI U3 paHee U3yUeHHbIX Yy4eOHbIX IpeaMeToB: «OKpyxaromuil Mupy, «buonorus.
5—7 xnaccel» U «Pu3nka. 7 Kinacey.

[Tpy M3yd4eHUM XMMHUH TPOUCXOAMT (HOpMHUpOBAaHHE 3HAHUKH OCHOB XMMHMYECKOW HAyKH Kak
00JIaCT COBPEMEHHOI'0 €CTECTBO3HAHMSA, NPAKTUYECKOH NEATENbHOCTU 4YelIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MUPOBOH KyJIbTYphl. 3ajadya y4eOHOro ImpeaMera COCTOUT B (POPMHUPOBAHUM CHCTEMBbI
XUMHYCCKUX 3HAHWA — BaKHEHIMX (PAKTOB, MOHSTHUN, 3aKOHOB M TEOPETUYECCKHX TIOJIOKEHUH,
TOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAYKH, B MPUOOIICHUH K HAyYHBIM
METOAaM IO3HaHMsI MPU U3YYCHUM BELIECTB U XUMHUECKUX peakiuil, B (OPMUPOBAHUU U PAa3BUTUU
[I03HABATENIbHBIX YMEHHUH U MX IPUMEHEHUH B y4€OHO-TI03HABATEJILHOM U yueOHO-UCCIIe10BaTeIbCKON
NS TeIbHOCTH, OCBOCHUH MPaBUII O€30I1aCHOI0 00pallleHus ¢ BEIIeCTBAMH B [TOBCEJHEBHOM JKU3HU.

[Ipy wW3yyeHMM XMMHM Ha YPOBHE OCHOBHOIO 00I11ero o0Opa3oBaHUS Ba)XKHOE 3HAUYEHUE
npuoOpenn Takue e, Kak:

— (opMUpPOBaHME MHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, I'OTOBOM K €aMOOOpa3oBaHHUIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY MNPUHATHIO PELICHUH, CIIOCOOHOM alanTHpoBaThcs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBJ€HHOCTh OOY4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHe O0O0ydaromuxcs K
CaMOCTOSITENIbHOM TO3HABAaTEIbHOW N€ATEIbHOCTH, HAyYHBIM METOJaM I03HaHUs, (HOPMHUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— o0ecrnieyeHHe YCIOBHMH, CHOCOOCTBYIOIIMX HPHUOOPETEHUI0 OOy4aroIlMMHUCS —OIbITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHMSI M CaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE U1 Pa3IMUHBIX BUIOB JESATEIbHOCTH;

— ¢opmupoBanue oOmeld (yHKIMOHAIBHOW W €CTeCTBEHHO-HAY4YHOM TI'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATH U OLICHHMBATH SIBICHHS OKPY)KAIOLIETO MHPA, UCHOJIb3ys 3HAHUS U OIIBIT,
MOJTyYEHHBIE NPH U3YYECHUH XUMHHU, IPUMEHATh UX MPH peIIeHUuH Npo0IeM B MOBCEIHEBHON KU3HU U
TPYZIOBOM AESATEIBHOCTH;

— (QopmupoBaHue y o0yYaromMxcsi T'YMaHHUCTUYECKUX OTHOUICHHH, MOHWMaHUs I€HHOCTH
XUMHAYECKUX 3HAHUH JUTS BBIPAOOTKH SKOJIOTHYECKH 11€JIeCO00pa3HOro MOBEACHHs B ObITY U TPYJOBOM
JESATENIBHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbS M OKPYXKAIOLIEH PUPOIHON CPEBL;

— pa3BUTHE MOTHUBALMU K O0OYyYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAaMOBOCIIMUTAHUIO Ha
OCHOBE YCBOEHHS O0IEYEIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduiis u
HAIpPaBJIEHHOCTU JaJIbHEHIIEr0 00yUYeHUsI.

OOmiee 4YuciIO YacoB, OTBEACHHBIX Uil HM3Y4YEHHUS XUMHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanusi, cocTaBiseT 136 dacoB: B 8 kiacce — 68 "acoB (2 yaca B HeZleni0), B 9 kinacce — 68 gacos
(2 yaca B HeziEMIO).

COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHBIE XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XuMHUM B )KU3HU YeJIOBEKAa. XMMUA B CUCTEME HayK. Tena v BelecTsa.
dusnueckrue CBOMCTBA BEUIECTB. ATperartHoe cocrosinue BeriecTB. [loHsATHE O MeTo/lax MO3HAHMS B
xumun. YucTeie BeniecTBa u cMecu. CriocoOb! pa3ielieHus CMeceH.



ATOMBI U MOJIEKYJIbI. XUMHUECKHUE 3IeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmysna. BageHTHOCTP aTOMOB XHMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENIbHAs aTOMHAsi Macca. OTHOCHUTENbHAsE MOJIEKYJIsIpHast Macca. MaccoBast
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KosmmuectBo BeniectBa. Monb. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MacChl U 4uUCia
CTPYKTYPHBIX €IUHHULL BeecTBa. Pacy€rel mo hopMysiaM XMMHUYECKUX COESIUHEHUH.

®u3nueckue M XUMHUUYECKHE SBIEHUA. XHUMHUYECKas peakiuss MU e€ NpU3HAKU. 3aKOH
COXpaHEHHMsS MacChl BEHIECTB. XWUMHYECKHWE YypaBHeHHs. Kiaccupukamus XUMHUYECKHX peaKIuii
(coenuHeHus, pa3oKeHHs, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW IOCYJOW, MpaBWIaMH paboOThl B JIabopaTOpuu U TNpUEMAMHU
oOparnieHus ¢ 1a00paTOpHBIM 000PYAOBaHUEM, U3YYEHHUE U ONMCaHue (PU3MUECKUX CBOMCTB 00pa3IoB
HEOPTraHMYECKUX BEIIECTB, HaOMOAeHNEe (U3NUecKuX (TUIaBJICHHWE BOCKA, TasHUE JIbJIa, pACTUPAHUE
caxapa B CTyIKe, KUTIEHUE U KOHACHCALUA BOJbI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sIBICHUI, HAOMIOJCHHE W OINKCAaHUE
MPU3HAKOB MPOTEKaHUS XUMHYECKHX peakluuid (pa3ioKeHue caxapa, B3aUMOJICHCTBUE CEpHOU
KHUCJIOTHI C XJIOpUIOM Oapusi, pazioxkenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMojeicTBue
xkenes3a ¢ pactBopoM cosi Meau (1), n3yuenue cnocoOOB pas3fesieHHs] CMECE: ¢ TOMOIIbI0 MarHuTa,
¢buabTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISLMS, XpoMaTorpadus, MPOBEICHHE OYMUCTKUA MOBAPECHHON
CONM, HaOJIOJICHWE M OINHCAaHUE pEe3yJIbTaTOB TMPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MAcCChl, CO3/IaHHE MOJIENEeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmecs raszoB. CocrtaB Bo3ayxa. Kucimopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciopoga B mpupone, (QpuU3MUYecKHe M XUMUYECKHE CBOWCTBA (pPEakIUU TOPEHUS).
Oxcupgpl. IIpumenenue kucimopona. CrocoOGbl MoJlydeHUsT Kuciopona B jaboparopud U
npoMsbliieHHocTH. KpyroBopor kuciopona B mnpupoae. O30H — amioTpomnHas MoAU(UKAIMS
KHCIIOpOJIa.

TermnoBoit 3hdekT XuUMUYECKOW peakIi, TEePMOXHUMHUYECKUE YpaBHEHHS, 0JK30- H
SHAOTEPMUYECKHE peakuu. TOIIMBO: Yroib U MeTaH. 3arpsA3HeHHUE BO3/lyXa, YCUJIEHUE TapHUKOBOTO
s dexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BeiectBo. HaxoxaeHue Bojopoaa B npupoze, Gpuzndeckue u
XMMHYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0b! onydeHus. Kucnoter u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacklmeHHble u
HEHaCBILIEHHBIE PAcTBOPBI. PacTBOpHMOCTH BemecTB B Bojae. MaccoBasl 10151 BEIIECTBA B pacTBOPE.
Xumunueckue cBoictBa BoAbl. OcHoOBaHus. Ponb pacTBOpOB B MPUPOJAE M B KU3HU UETOBEKA.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoaAHbIX Boj. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanmst Heopranmueckux coeaumHeHuil. Oxcuael. Kiaccudukanus OKCHIIOB:
cosieoOpa3ymomne (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) U HecojeoOpasyromue. Homenkinatypa
okcu10B. U3nUecKre U XMMUUECKHE CBOMCTBAa OKcHI0B. [losyueHne okcuaos.

OcHoBanus. Knmaccudukanuss ocHOBaHMM: IMmIETOYM UM HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®dusznueckne © XUMHYECKHE CBOMCTBa OcHOBaHuid. [lomydenue
OCHOBAaHHI.

Kucnotel. Krnaccudukarmus kucnor. Homenknarypa kucior. @u3udeckue ¥ XHUMHYECKUE
cBoricTBa kucinoT. Psg akruBHoctu MmetaiuioB H. H. bekerosa. [Tonydenue Kucior.

Conu. Homenkiarypa coseil. @uzndeckue 1 XUMUYECKHe CBOMCTBaA coJieid. [Tomyuenue comnen.

['eneTnueckasi CBA3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:



Ka4eCTBEHHOE OIpeesieHue COJep)KaHWs KHCIOpOAa B BO3AyXe, IOJIyueHHe, COoOMpaHue,
pacrio3HaBaHME€ M M3Y4YCHHE CBOMCTB KHUCIOpOJa, HAONIOJCHHE B3aUMOICHCTBUS BELIECTB C
KHCJIOPOAOM M YCJIOBUS BO3HUKHOBEHHUS U MPEKpAIlEHUs TOpeHus (Mokapa), O3HAKOMIIEHHE C
o0pa3liaMu OKCHIOB M ONKCAaHHE UX CBOWCTB, MOJyYeHHE, cOOMpaHUE, paclioO3HaBaHUE M U3yueHHE
CBOMCTB Bojopoaa (ropeHue), B3aumojierctBue Bojgopona ¢ okcuaom menu () (BozmoxkHO
UCTOJB30BAaHUE BHJICOMATEpUANIOB), HaONIOAEHHE O0O0pa3loB BEHIECTB KOJIWYECTBOM | MO,
UCClIeIoBaHNE 0OCOOEHHOCTEH pacTBOPEHUS BEILECTB C PA3JIMYHOM PacTBOPUMOCTBIO, IPUTOTOBJICHUE
pPacTBOpPOB C ONPENENEHHON MAacCOBOM JOJEM PACTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOJIBI C
MeTaJljlaMi (HaTpueM M KajbLUeM) (BO3MOXHO HMCHOJIb30BAaHUE BHUJICOMATEPHUATIOB), HCCIIEIO0BAHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAONIOACHWE W3MEHEHHSI OKpPACKH
MH/IMKATOPOB B PACTBOpax KHUCIOT M Iuesoueil, usydeHue B3aumoneictBus okcuga memu (1) c
pacTBOPOM CEPHOM KHCJIOTBI, KHUCJIOT C MeETaJllaMH, pEakUui HEUTpalu3alyy, IOIyYCHHE
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajljla JAPYTUM W3 pPacTBOpa COJIM, pEIICHHE
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN».

Iepuonuveckuii 3akon u Ilepmoaumyveckasi cucrema xumMuuyeckux 3iementoB JI. MW.
MenpeneeBa. Crpoenne aTromMoB. XuMH4YecKasi CBsA3b. OKHCIMTEJbHO-BOCCTAHOBHTEJIBHBIC
peaknuu

[lepBble MONBITKM KJIACCH(PHUKAINNA XUMHUYECKHX 31eMeHTOB. [loHATHE O Tpymmax CXOTHBIX
3JIEMEHTOB (ILEJIOYHbIE U IEJI0YHO3EMENbHbIE METaIbl, AJIOI€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCU/IbI U THIPOKCHIBI.

ITepuonnueckuii 3akoH. Ilepuoanueckas cucreMa xumudeckux snemenTos JI. M. Menneneesa.
Kopotkomnepuonnast u jymHHONIEproaHas Gopmbl [leprnoauaeckoil CHCTEMbI XUMHUYECKUX AJIEMEHTOB
J. W. Menneneesa. Ilepuoasl m rpynnel. PHU3UYECKHUN CMBICH IOPSAKOBOIO HOMEpAa, HOMEPOB
IepHoja U rpymIbl DJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3oronel. OnexkrpoHsl. CTpoeHHE 3JIEKTPOHHBIX
00oouek aToMoB mepBbIX 20 xuMmuueckux snemeHToB [lepuoguyeckoit cucremsr . 1. Menneneena.
XapakTepucTuka XMMHYECKOrO 3JIEMEHTA MO ero mnojoxkeHuto B Ilepmommueckoit cucreme JI. .
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHUsS PaJuyca arOMOB XHMHUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 10 TPyIIaM U MepUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuonnueckoil cucreMbl XUMHUYECKUX 3JEMEHTOB AJIs
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HbBIN U TpaXk1aHNH.

Xumnueckas cBs3b. KoBajeHTHas (MOJsIpHAs U HETIOJSIPHAS) CBA3b. DJIEKTPOOTPULIATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FlOHHas CBS3b.

Crenenpb okucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucinenus u
BOCCTaHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHre 00pa3l0oB BEUIECTB METANIOB U HEMETAIIJIOB, B3aUMOAECHCTBHE THIPOKCH A [IMHKA C
pacTBOpamMH KUCJIOT U IIeJ0Yel, MPOBEeIeHNE ONBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX pEaKLUi (TOPEHUE, pEAKLIUU Pa3JI0KEHNUS, COETUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMeTHBIX CBSI3€d NPU U3yYEHUN XUMUU B 8 KJIacCe OCYIIECTBISETCS Yepe3
UCMOJb30BAHUE KaK OOIIMX ECTECTBEHHO-HAYUHBIX IOHATUH, TAaK U MOHATUH, SBISIOMUXCA
CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAYYHBIH (akT, TUNOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CHHTE3, KilacCUu(UKalus, NepUOJUUHOCT, HAOIIOIEHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
MOJIETIb, SBJICHUE.



dusmka: Marepus, aroM, OICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIWJA, HW3O0TOIIbI,
PaaoaKTHBHOCTh, MOJICKYJIA, JJICKTPUUECKUI 3apsi]], BEIIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSHHE
BEIIECTBA, ra3, (U3MUecKue BETMUNHBI, CIUHUIIBI H3MEPEHHSI, KOCMOC, TUTaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPAJIBl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBIE,
TOILTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuil 3akoH. Ilepuoanueckas cucrema XuMudeckux saeMeHToB . M. Menzeneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kalus, KaJbLUd U HMX COCIUHEHUHM B COOTBETCTBHHM C IIOJIOKEHHUEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THIBl KPUCTAIMYECKMX PELIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3U.

Knaccugukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIEeCTB. XUMUUECKUE CBOMCTBA BEIECTB,
OTHOCSIIIUXCS K Pa3iIUYHbIM KJlaccaM HEOPraHWYeCKMX COEJUHEHMM, TE€HETUYecKass CBs3b
HEOpPraHUYECKUX BEIECTB.

Knaccudpukanuss XUMAYECKUX PEAKIUW IO PA3IUYHBIM TpU3HAKaM (TI0 YUCIYy M COCTaBy
Y4YacCTBYIOIIMX B pEaKIMM BEIIECTB, [0 TEIUIOBOMY 3((eKTy, IO U3MEHEHMIO CTENEeHEH OKHCICHMS
XUMHUYECKHUX 3JEMEHTOB, 110 0OpaTHUMOCTH, [0 YYacTHUIO KaTajluzaropa). DK30- U 3HIOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonssTe o ckopocTH XuMU4ecko peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuuax. [IoHATHE O TOMOreHHBIX M IeTEpOreHHBIX peakuusx. [loHsaTue o xaranmse.
[Tonsate 0 XxuMHUECKOM paBHOBecUH. (DaKTOPHI, BIMSIOMIME HA CKOPOCTh XMMHMUYECKON PEaKLHUH U
MI0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, AJIEKTPOHHBIM  OajaHC  OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakunu. COCTaBICHNE YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN
C UCIOJIb30BaHUEM METO/1a SJICKTPOHHOT 0 OanaHca.

Teopust ANEKTPOIUTUYECKON JUCCOLMALUU. OJEKTPOIUTHI W HEAIEKTpoauThl. KaTuoHsl,
aHUOHBI. MeXaHu3M AMCCOIUAIMM BEUIECTB C Pa3IMYHBIMU BHJAMU XHUMHUYECKOW cBsi3u. CTeneHb
aucconnanuy. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakumu noHHOro OoOMeHa. YCIIOBHS MPOTEKaHHs peakIuid HOHHOIO OOMEHa, IOJIHbIE M
COKpallléHHBbIE WOHHBIE YypaBHEHUs peaknuii. CBONCTBA KHCIOT, OCHOBAaHWW W COJIEH B CBETE
MIPEACTABICHUIN 00 JEKTPOIUTUUECKON Aucconuaruu. KadectBeHHbIe peakiny Ha HOHBIL. [loHsATHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHNYECKUX BEIECTB — METAJIJIOB
U HeMmeTauioB (rpajgura W anmasza), CIOXKHBIX BELIECTB (XJIOpHJA HATpHs), HCCIEIOBaHNE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON peakiui OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, UCCIIEOBAHUE
ANIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIEcCa AUCCOLMALMM KHCJIOT, ILIEIOYEed M CcoJied
(BO3MOYKHO HCIIOJIB30BaHHUE BHUJIEO MATEPUANIOB), MPOBEACHHUE ONBITOB, MILTIOCTPUPYIOMIUX TPU3HAKU
MPOTEKaHUs peaKIMii HOHHOTO oOMeHa (00pa3oBaHME OcajiKa, BhIJICJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUi (rOopeHue,
peakluu pasjoKEHUs, COECIMHEHUs), DPACIIO3HABAHWE HEOPraHWYECKUX BEIIECTB C ITOMOILIBIO
KA4ECTBEHHBIX PEAaKIMI HA MOHBI, PEIICHNE DKCIIEPUMEHTANIbHBIX 3a/1a4.

Hemera/uibl 1 MX COeJUHEHHA

OOmrast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE CTENCHH
okucnenus. CtpoeHue M (U3NYECKHE CBOICTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XWMHYECKHE



CBOWCTBAa Ha TWpuMepe xJyopa (B3auMOJCHCTBHE C MeETaulaMH, HEMEeTaJUlaMH, IIeJI0YaMH).
Xnoposogopoa. ConsiHast KUCJIOTa, XMMUYECKHE CBOMCTBA, MOJIy4YEHHE, IpUMEHEHHeE. JlelicTBHe XJlopa
U XJIOPOBOJIOPO/Ia HA OPraHU3M YesoBeKa. BakHelume XI0puasl U UX HaX0XKJIEHUE B IPUPOJIE.

O6mas xapaktepuctuka 531aeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTereH! okucieHus. CtpoeHue u (pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOAA
U cepbl. AIIOTpONHBIE MOAM(UKALMU KHUCIOpoJa M cepbl. XHMMHUYECKHE CBOWCTBA CEpHI.
CepoBoniopoJi, cTpoeHue, (pu3nuecKkue n XumMudeckue cBoiictBa. OKCHJIbI Cepbl KaK IpPEACTaBUTENN
KUCIOTHBIX OKcuaoB. CepHas Kuciaora, (U3MYEeCKHe M XHMMHUYECKMe CcBoilcTBa (oOmme Kak
NPEJCTaBUTENS KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMW, JIeXKAallhue B OCHOBE
MPOMBIIIJICHHOTO CIIOC00a MOMyYeHHst CepHOM KHcnoThl. [IpuMenenne ceproii kucnotel. Conu cepHOi
KHCJIOTBI, KaUeCTBEHHasl peaklus Ha cyiabpaT-uoH. HaxoxeHue cepbl U €€ COeTUHEHUH B IPUpPOJE.
XUMHUECKOE 3arpsi3HEHHE OKpYKAalolled Ccpeabl COCIUHEHHUAMHU cepbl (KHUCIOTHBIE JTOXKAH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €0 MPEI0TBPAICHUSI.

OOmas xapakrepuctuka d7eMeHTOB VA-rpynmbl.  OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHeHHUE B MpUpPOAE, HU3NYECKHe U XUMHUYECKUe
cBoiictBa. KpyroBopor azora B mpupone. AMMuak, ero (usnyeckue M XMMHUYECKHE CBOWCTBa,
nojydyeHue u npumeHenue. Conu aMMOHMS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, MPUMEHEHUE.
KadecTtBeHHast peakuusi Ha HOHBI aMMOHHUS. A30THas KHCJIOTa, €€ MOIydeHue, (QU3UYecKue u
XUMHAYECKHe CBOWCTBa (oOmmMe Kak TNpeACTaBUTENs Kilacca KHCIOT | creruduyeckue).
Vcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KauecTBE MHHEpaJbHBIX ynoOpeHuil. Xumndeckoe
3arps3HEHUE OKPY’KaloIIeH cpellbl COeAMHEHUSMM a30Ta (KHUCIOTHBIE J0XKIH, 3arpsi3HEHHE BO3/yXa,
nouyBsl U BogoéMoB). Docdop, amnorponHsle Moaudukanuu gocdopa, GU3NIECKHE U XUMHUIECKUE
cBoiictBa. Okcupa docdopa (V) u dochopnas kucnora, pumdeckue U XUMUUYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocdaros B KauecTBe MUHEPAIBHBIX YA0OPEHHH.

OOmas xapaktepuctuka d31aeMeHTOB |IVA-rpynmbel. OcoOEHHOCTH CTpOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHMs. YTJEepoj, aUIOTPOIHble MOJIM(UKALNU, PACHPOCTpPaHEHUE B
npupojie, pusmyeckue M XUMHUYECKHE CBOMCTBa. AncopOuumsa. KpyroBopoT yriepoga B HpHUpPOJE.
Oxcunpl yriepoaa, UX (u3MyYecKHMe M XHMHYECKHE CBOMCTBa, JeMCTBHE HA XUBBIE OpPraHU3MBI,
HOJNy4eHHEe ¥ NPUMEHEHHE. DKOJIOTHYeCKHe MpoOJeMbl, CBs3aHHbIe ¢ okcuaoM yriepoxa (1V),
TUIOTE3a I100aJIbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIM 3P PeKT. YronbHasg KUCI0Ta U €€ COH, UX
¢u3nueckne M XUMHYECKHE CBOMCTBa, MoOJydyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcronp3oBaHue KapOOHAaTOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHavanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COENMHEHUSX yriepoja
(MeraH, 9TaH, ATWIEH, alleTUJIEH, 3TAaHOJI, TJIMIEPUH, YKCyCHas Kuciota). [IpuponHbie MCTOYHUKHU
YIJIEBOIOPOIOB (YroJib, MPUPOAHBIA Ta3, HEPTH), MPOAYKTH HX MepepaboTKu (OEH3MH), UX pPOJIb B
OBITY M TPOMBILIIEHHOCTH. [ToHATHE 0 OMOTOTMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OENIKaX, YIIeBOAAX
— M HUX POJM B JKU3HM 4YeloBeKka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHWYeCKUX
COCIMHEHU.

KpemHuii, ero ¢pusznyeckre 1 XMMUYECKHE CBOMCTBA, MoylyueHHe 1 npuMeHeHue. CoeTnHeHHs
KpeMHUs B mpupoze. OOmime npenacraBieHus o0 oxcuae kpemuus (V) m xkpemHueBoW Kuciore.
CunuKaThl, UX MCIIOJIb30BaHKUE B OBITY, B MPOMBINUIEHHOCTH. BaskHEeHIIINE CTPOUTEIIEHBIE MAaTEPHAITBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, >jkene300eToH. IIpobrmeMbl 0e€30MacHOrO HMCHOJb30BaHUS
CTPOUTEJIbHBIX MaTEPHUAIOB B TIOBCEHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHne oO0pa3l0B HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI, IPOBEIEHHE
KayeCTBEHHBIX PEAaKLMH Ha XJOPUA-MOHBI M HAONIOJEHHE NPU3HAKOB HX IPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3MUecCKue U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HMX COCAWHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3lamMu XJOPUIOB (TAJIOTCHUIOB),



O3HaKOMJIGHHE ¢ oOpasuamMu cepbl M €€ COCOIUHEHHUAMHU (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJCOMATEpPHATIOB),  HAOMIOZACHHWE  Tpoluecca  OOyrJMBaHUS ~ caxapa  1OJ  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIJIOThI, M3y4YE€HHE XHUMHUYECKHX CBOWCTB pa30aBJICHHOW CEpHOM
KHCIIOTHI, MPOBEJACHHUE KAueCTBEHHOW peakuuu Ha CcyiabhaT-HOH MU HAOMIOJCHHE MpU3HaKa e&
NPOTEKaHHs, O3HAKOMJIEHHWE C (PU3MYEeCKMMH CBOWCTBaMH a30Ta, (ochopa W UX COCOUHEHUIH
(BO3MOXXHO HCIOJIB30BAHUE BHJICOMATEPUANIOB), OOpa3liaMu a30THBIX U (POCHOpHBIX yI0OpEeHUH,
MoJiyueHue, codupaHue, pacro3HaBaHWE M W3Y4YECHHE CBOMCTB aMMHUaka, NMPOBEICHHUE KaueCTBEHHBIX
peakuuii Ha UOH aMMOHHMS U (pocdaT-MOH U U3ydyeHUEe MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICICTBHE
KOHLEHTPUPOBAHHON a30THOW KHCIOTHI C MeAb (BO3MOYKHO HCIOJb30BAaHUE BUIAECOMATEPUAJIOB),
M3yuyeHHe MOjelel KPUCTAUIMYECKUX peméToK anmasza, rpadura, QyiaepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, paclO3HaBaHME M H3YYEHHE CBOWMCTB YIJIEKHCIIOTO rasa,
MPOBE/ICHNE Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-MOHBI M HM3y4YCHHE IPH3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJIEHHME C  MPOAYKIMEHd  CHUJIMKATHOW  MPOMBIIUIEHHOCTH,  pELICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHeillre HeMeTallIbl U UX COCIUHEHUS.

MeTta/lIbl M MX COCAUHEHUS

OO0mas xapakTepucTUKa XUMHUYECKHUX 2JIEMEHTOB — METAJJIOB HA OCHOBAHUU HX MOJOXKEHUS B
[Tepuoanueckoii cucteme xumuueckux aemeHToB /. V1. MenaeneeBa u ctpoenust aromoB. CTpoeHue
MeTaJIJIOB. MeTayuinyeckas CBsI3b U METaNInYecKasi KpUCTAIIINYECKasi pelETKA. DIEKTPOXUMUUECKUN
psan HampsbkeHud MetayuioB. Dusnueckue M XMMHUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoOsl
noJiydyeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT KOPPO3HH.
Crnnasel (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[Ilenounbie MeTamibl: nojioxkenue B [lepronnueckon cucrteMe XUMUYECKUX 3yemeHToB [l. U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaxOXKJIeHUE B mpupone. Pusnueckne U XMMHYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbI U TUAPOKCHUIBI HaTpus U Kanus. [IpruMeHeHHe MeI0YHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenoyHO3eMENbHBIE METAUIBI MAarHuid M KaJbIMi: MOJIOKEeHHE B llepumoamyeckoi cucreme
xumuueckux osnemeHToB [[. M. MeHnpneneeBa, CTpoeHME HMX aTOMOB, HAXOXIEHHE B IPUPOIE.
duznyecknue U XUMUYECKHUE CBOMCTBA MAarHUs M Kalblus. BakHelre coeMuHeHus Kanblus (OKCH]L,
THIPOKCHL, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUS.

AmoMuHuii: mnonoxenue B Ilepumonuueckoil cucreme Xumuuyeckux anemenroB [J[. W.
MenpeneeBa, CTpOGHHE aTOMa, HAXOXAECHHE B mpupoae. PU3NYECKHE M XUMHUYECKHE CBOWCTBA
amoMuHMs. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCUIA ATFOMUHHUS.

Kenezo: monoxenue B [leprognueckoit cucteMe xumudeckux snemeHtoB [[. . MeHneneena,
CTpOEHHE aToMa, HaxoXkJeHue B npupozae. Ouszndeckre U XUMHUYECKUE CBOWCTBa xene3za. OKCumbl,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyrydeHue.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ o0Opa3lamMi METaJJIOB U CIUIaBOB, UX (PU3UYECKHUMH CBOMCTBaMH, U3ydeHHE
pEe3yIbTATOB KOPPO3HH METALIOB (BO3MOXHO HCIOJIb30BAaHHWE BHJICOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJIEHCTBUS OKCHJA KAJIbLIUS U HATPUS C BOJOW (BO3MOYKHO HCIIOJIB30BAaHUE BUAECOMATEPUAJIOB),
UCCIIe/IOBAaHHE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHHs JKele3a B KHUCIOpojie (BO3MOXKHO
UCIIOJIb30BaHNE BHUIEOMATEPUAIOB), NPU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX pPEAKIUH Ha HOHBL:
MarHus, KajabIus, aTFOMUHUS, IMHKA, *xkene3a (1) u sxenesza (111), menu (1), HaGnroneHne u onvcanue
MPOLIECCOB OKpAIlIMBaHUS MJIAMEHU MOHAMU HATpUSA, KA U KaJlbLHs (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEeNOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHS W THAPOKCHA
LIMHKA, pEeIeHUE YKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelre MeTasuibl U UX COSTUHEHUSD.

XuMus 4 OKpYsKaIas cpeaa

BemectBa u Marepualisl B MOBCEJHEBHOM W3HU 4YelOBeKa. be30IacHOe HCIOJIb30BAHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.



XUMHUECKOE 3arpsA3HEHUE OKpYXarolled cpenbl (MpeaenbHas JOMyCTHMash KOHIIEHTpPAIUs
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHuu 3K0JIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasoB MaTepHatoB (CTEKJIO, CIUIaBbl METAIIOB, TOJMMEPHBIE MaTEpUAIIBI).

Mestcnpeomemnule cea3u

Peanuzanus MEXIpeIMETHBIX CBA3EH MPU M3YUYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISICTCS Uepes3
UCTIOJIB30BAHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TIOHATHI, TaK W MOHATHH, SBISIOLMIUXCS
CHCTEMHBIMH ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0me ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAY4YHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHSs, aHAJM3,
CHHTE3, Kiaccu(uKauus, MepruoJHIHOCTb, HAOMIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHHE,
MOJIETIb, SIBJICHHUE, IIAPHUKOBBIN 3 PEKT, TEXHOJIOTHS, MaTepHAIbI.

@dusuka: Marepus, aroM, OJICKTPOH, TMPOTOH, HEHTPOH, WOH, HYKJIWA, HN3O0TOIIbI,
PalMOaKTUBHOCTb, MOJICKYJIA, HJIEKTPHUUECKUH 3apsijl, TPOBOIHUKH, TOITYIPOBOJHUKH, AUIICKTPHUKH,
(GOTOdIEMEHT, BEIIeCTBO, TeNOo, OOBEM, arperaTHoe COCTOSHHE BEIEeCTBa, ra3, pacTBOpP,
pPacTBOPUMOCTh, KPUCTAIUTMYECKAsT PEHIETKA, CIUIABbI, (PU3UYECKHE BEIMYHMHBI, SIUHHIIBI N3MEPEHHUS,
KOCMHUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocuntes, apixanue, Ouocdepa, HSKOCHCTEMa, MHHEpPAIbHBIC YHO0OpeHus,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE MOPOJBI, MOJE3HBIE MCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JlugHOCTHBIE PE3yJNbTAaThl OCBOCHHMS TMPOTPaMMbl OCHOBHOTO OOIIEro  oOpa3oBaHMs
JOCTUTAKOTCA B XOJ€C 06y‘~I€HI/I$[ XUMHUHU B C€IHUHCTBEC y‘-Ie6HOI>i U BOCIIMTATEILHOU ACATCIIBHOCTU B
COOTBETCTBUHM C TPAAULIUOHHBIMU POCCUUCKHUMH COLUMOKYIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSMHU, TPUHATHIMA B OOIIECTBE MpaBWIAMH W HOPMAaMHU TIOBEIEHUS M CHOCOOCTBYIOT
IpoIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00YUaIOIUXCSI.

JIngHoCTHEBIE PE3YIBTATHI OTPAKAKOT TOTOBHOCTH 06yqafou11/1xcs1 PYKOBOACTBOBATLCA CUCTEMOU
MO3UTUBHBIX I[EHHOCTHBIX OPHUEHTAIlMi M pAaCUIUpEHHE OMbITa ACSITENbHOCTH Ha €€ OCHOBE, B TOM
qHCclie B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUSI:

LIECHHOCTHOTO OTHOIIEHUSA K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAyYHOMY
HACJIEIUIO, TOHUMAaHHS 3HAYEHHUS XHMHUYECKOM HayKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIAJIeTh JOCTOBEpHOW HHQOpPMAIMEH O TEPeqOBBIX JOCTIKEHUSX U OTKPBITHSIX
MHUPOBOM U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTpOICTBE MUpa U
00II1eCTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJCTAaBICHUS] O COLMAIbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX OTHOIIEGHUH B
KOJIJICKTUBEC, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B O6HI€CTB€HHO HOJ'IC?:HOﬁ,
y4eOHO-HCCIIeIOBATENIbCKON, TBOPYECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOH COBMECTHOH JESTEIbHOCTH TPU BBIMOJHEHWH YYEOHBIX, TO3HABaTENbHBIX 3ajad,
BBIIIOJIHCHUU  XUMHWYCCKUX  SKCICPUMCHTOB, CO3JaHUU y‘IC6HBIX MIPOCKTOB, CTPCMJICHUA K
B3aUMOINIOHMMAHUIO W B3aWUMOIIOMOIIIMX B IIPOLOCCCC 9TOU yqeGHoﬁ ACATCIIbHOCTH, T'OTOBHOCTHU
OLICHUBATh CBOE MOBEJCHUE W MOCTYIKH CBOMX TOBAPHINEH C MO3WIUK HPAaBCTBEHHBIX M MPABOBBIX
HOPM C y4ETOM OCO3HAHUSI TIOCJIEACTBUI TIOCTYITKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS



MHUPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE U XMMHUYECKON peakiMu, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKHM M COCTABIISIIOIIME OCHOBY JUISS TOHUMAaHHUS CYIIHOCTH
HAayYHOM KapTHHBI MHpA, MPEJCTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIBI,
B3aMMOCBS35X YEJIOBEKa C IPUPOIHOM CpeIoi, O POJIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHBBI, HAMPABICHHBIE HA TIONYyYCHHUE HOBBIX 3HAHUM 10 XUMHH,
HEOOXOoMUMBbIC IS OOBSCHEHHS] HAOMIOJAaeMBIX TPOIECCOB H  SIBJICHUN, MO3HABATEIILHOM,
MH(OPMALIMOHHONW W YHUTATEIbCKOM KYJIbTYphl, B TOM YHCJE HABBIKOB CAMOCTOATEIHHOW paboThI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JUTEPaTypoOH, JOCTYIMHBIMH TEXHUYECKUMHU CPEACTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpEeC K OOyUYeHWIO ¥ TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M UCCIIEJOBATEIbCKON JEesITeNbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHIIEeM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE MOCJIEICTBUNA U HEMPHUSITHE BPEIHBIX NMPUBBIYEK (YOTpeOIeHuUs
QJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJNIIO/IeHUsT TpaBuUil 0€30MacHOCTH MpHU
oOpallleHuU C XUMUYECKIMH BEIIECTBAMH B ObITY U PEeaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

WHTEPEC K MPAKTUYECKOMY H3YYCHHIO Tpodeccuii W Tpyna pasIudHOrO poJa, YBaXKCHHE K
TPYAy U pe3ynbTaraM TPYIOBOU JESATENbHOCTH, B TOM YHKCJIE€ HAa OCHOBE MPUMEHEHHs MPEIMETHBIX
3HAHUU MO XMMHUHU, OCO3HAHHBIM BHIOOP MHAMBHUYATBHON TPAGKTOPHH MPOJOIKEHUS 00pa30BaHUS C
y49€éTOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U
nmoTpeOHOCTEH, ycnemHol mpo(ecCHOHANBbHON ACITENHPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTB aJaTUPOBAThCA B MPO(ecCHoHANbHOI cpeie;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

AKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHE K TMPUPOJIC KaK HCTOYHUKY JKM3HH Ha 3emiie,
OCHOBE €€ CyYIEeCTBOBAHMS, NMOHMMaHUE IIEHHOCTH 37I0pOBOr0 M 0Oe30MacHoro obpas3a KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DU3MYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
[IEHHOCTU COOMIOJEHUS TpaBUil OE30MAaCHOTO TOBEIEHUS MpH pabdoTe C BEIIeCTBaMM, a TakkKe B
CUTYAITUAX, YTPOXKAIOIIUX 3I0POBBIO U YKH3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJydacMble TIPH W3YYCHHH XUMHH, IS PEIICHUs 3ajad,
CBSI3aHHBIX C OKpPY)KaoIIeld MPUPOJTHON Cpefoi, Al TOBBIIICHHUS YPOBHS IKOJIOTUYECKON KYIbTYPHI,
OCO3HaHUs TIO0ATBHOTO XapaKTepa JKOJIOTUYECKUX MPOOJIeM U MyTed WX pelIeHUs MOCPEICTBOM
METOJIOB XMMHH, SKOJOTHUYECKOTO MBINUICHHS, YMEHHUS PYKOBOJICTBOBATHCS WM B IO3HABATEIHHOM,
KOMMYHUKATUBHOU M COLIMATIbHOM MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATDI

B COCTaBeC MeTaHpe,Z[MeTHI)IX pe?)y.]'IBTaTOB BBIACIAOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHHUs OOlleHayYHbIe MOHATHS (3aKOH, TEOpus, NPUHLHI, TUMOTe3a, (akKT, CUCTEMa,
MPOLIECC, DKCIEPUMEHT M JPYroe.), KOTOpbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U TMO3BOJISIIOT HAa OCHOBE 3HAHUHM W3 3TUX MPEeAMETOB (OpMHpPOBATH MPEICTABICHHE O
LEJIOCTHOW HayyHOM KapTHUHE MuHpa, U YHHUBEpCajbHble YydeOHble IeHCTBUS (TO3HABAaTENbHBIE,
KOMMYHUKATUBHBIE, PETYyJISTUBHBIC), KOTOphIE oOecneynBaloT (popMUpOBaHHME TOTOBHOCTH K
CaMOCTOSITe.HBHOMy HHaHI/IpOBaHI/IIO 148 OCyIJ_IeCTBJIeHI/IIO y‘-IG6HOfI JCATCIIBHOCTU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIEe 1elCTBUS

Ba3oBble JJoruyeckne aelcTBUSA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TTPH OCBOCHUHM 3HAHWUM: PACKPHIBATH
CMBICJI XUMHYCCKHUX HOHHTI/Iﬁ (BI:II[CJISITB ux xapaKTeprle HpI/IBHaKI/I, yCTaHaBJII/IBaTI: B3aUMOCBS3b C
,Z[pyFI/IMI/I HOHHTI/IHMI/I), HUCIIOJIB30BATh IIOHATUSA IS OGBHCHGHI/IH OTOCJIIBHBIX q)aKTOB nu HBJICHPIP'I,



BBIOMPAaTh OCHOBAaHUS M KPUTEPUHM IS KIACCH(PUKALMKM XUMHYECKHX BEIIECTB M XMMHUYECKHUX
peaKIvii, yCTaHaBJIMBATh MPHUYMHHO-CIEJACTBEHHBIC CBSI3U MEXAYy OOBEKTaMU H3Y4EHUs, CTPOHUTH
JIOTMYECKUE DPACCYXKACHUS (MHAYKTHBHbBIC, JAEAYKTUBHBIE, 110 aHAJIOTHM), JelaThb BBIBOABI U
3aKJIIOYCHUS;

yYMEHUE MPUMEHSATh B IMPOLECCEe IMO3HAHMS MOHATHS (MPEeIMETHBIE M METalpeIMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJENIM, HCIHOJb3yeMble B XUMHH, NPEoOpa3OBHIBATH IIHPOKO
IPUMEHSIEMbIE B XHMHMU MOJIEJIbHbBIE IMPEACTABICHUS — XMUMHMYECKMH 3HaK (CHMMBOJI 3JIEMEHTa),
XUMu4eckas (popMysia U ypaBHEHHE XMMUYECKON peakiMK — MPH PelIeHUH y4eOHO-IT03HABaTEIbHbBIX
3aa4, ¢ y4€TOM 3THUX MOJENBHBIX NPEACTABICHUN BBIABIATh U XapPaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKH U3YYaEeMBIX OOBEKTOB — XHUMHYECKUX BEIIECTB M XUMHUECKUX PEAKIM, BBISABIATH OOIINE
3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHbIE CBA3M W HPOTHBOPEYMs] B M3Yy4aeMbIX Ipoleccax M
SBJICHUSX.

Ba3oBble ncciegoBaTebcKue eiicTBUS:

YMEHHUE UCTIOIb30BaTh MOCTABIEHHBIC BOPOCH B KAY€CTBE MHCTPYMEHTA MMO3HAHMS, & TAKXKE B
KayecTBE OCHOBBI 11 (DOPMHUPOBAHMSI TUIOTE3bl MO IPOBEPKE IPABUIBHOCTU BBICKA3bIBAEMbIX
CYXKJICHUU;

npuoOpeTeHre OomnbiTa MO IUIAHUPOBAaHMIO, OPraHU3alUU M IPOBEJCHUIO YUYEHHUUECKUX
HKCIEPUMEHTOB, yMEHHE HaOII0[aTh 3a XOJIOM IIPOIECCa, CAMOCTOSTEIBHO INPOTHO3UPOBATH €ro
pe3ynbTar, (HopMyaHpoBaTh OO0OOIIEHHS W BBIBOJABI IO pE3yJNbTaTaM IMPOBEIEHHOTO OIIBITA,
HCCIIEIOBaHMsI, COCTABJIATh OTYET O MIPOAETIaHHOM padorTe.

Pa6Gora ¢ undopmanmeii:

yYMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHPOBATH MH(POPMAIUIO PA3IMYHBIX BUIOB H
dbopM TmpencTaBieHHs, MOMy4aeMyl0 M3 pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSApHAs JHTEparypa
XMUMHUYECKOI0 COJIepXKaHMs, CIpPaBOYHbIe MMocoOus, pecypchl MHTepHeTa), KPUTHUYECKH OLICHMBATh
IMPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHUE TPUMEHSTHh pa3IMyHble METOABI M 3alpoChl MPU MOWUCKE W OTOOpe MH(pOpMAIUH H
COOTBETCTBYIOIINX aHHBIX, HEOOXOMMMBIX JUIS BBITIOJHEHHUS y4eOHBIX M ITO3HABATEIBHBIX 3a7ad
OIpeNIeIEHHOIO THMa, MPUOOPETEeHHE OIblTa B 00JAaCTH UCMOJB30BaHUS HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJaJIeHUE KyNbTYpOi aKTUBHOIO WCHOJb30BAHUS PA3THMUHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONTUMAIBHYIO (POpPMY TpeACTaBICHUST HHPOPMAIHH
¥ WUTIOCTPUPOBATh pelIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMu, ApYruMu (opmamu
rpaduKu U UX KOMOMHAIUSAMM;

YMEHHUE MHCIIONb30BaTh W AaHAJM3UpPOBaTh B Ipolecce Y4eOHOW M HCCIIEIOBaTENbCKOM
IEeSTeTbHOCTH MH()OPMAIMIO O BIMSHUU TPOMBINIJICHHOCTH, CEIBCKOTO XO3SHCTBa W TPAHCIOPTA HA
COCTOSIHUE OKPYKAOIIEH MPUPOTHON CPEIbl.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el CTBHA:

YMEHUS 3a/1aBaTh BOIPOCH! (B XOJ€ AMajora u (WiM) IUCKYCCHUH) MO CYILIECTBY 00CYKIaeMoil
TeMBI, JOPMYIIMPOBATH CBOM MPEIJIOKESHNUS OTHOCUTEIIEHO BBITIONTHEHUS MPEI0OKEHHOMN 3a/1a4H;

YMEHUS MPENICTABIISATH MOJYyYSHHBIE Pe3yNIbTaThl MO3HABATEIBHON ACATEIBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAII0 PE3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO SKCIIEPHUMEHTA
(;mabopaTopHOro ombiTa, Ja0OpaTOpHOl pabOTHI MO HMCCIEIOBAaHMIO CBOMCTB BEIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHUSl y4yeOHOro COTPYJHHYECTBA CO CBEPCTHUKAMM B COBMECTHOW IO3HABAaTEIbHOH H
MCCIIEIOBATEILCKON JIEATENILHOCTH MPH PELICHUH BO3HUKAIOUIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBaHUS MO3ULMI (00CYXkIeHUs, OOMEH MHEHHSMHU, «MO3TOBBIE IITYPMBI»,
KOOp/MHAIMSI COBMECTHBIX JEHCTBUH, ONpeAeIeHNe KPUTEPUEB MO OLEHKE KauyecTBa BBIOJHEHHON
paboTHI U ApyTHE).

Pery1ssTUBHBIEe yHHBepcaabHble yueOHbIe AeiicTBUA:



YMCHHUC CaMOCTOATCIIBHO ONpPCACIIAThL MNCIW OCATCIBbHOCTHU, INNIAHUPOBATH, OCYIICCTBJIATD,
KOHTPOJMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTh, BBIOMpPATh Hamboee
¢ exTuBHBIC CITOCOOBI pelieHUsT yYeOHbIX W MO3HABATEIbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTABIISThH
WIH KOPPEKTUPOBATh TMPEIJIOKCHHBIH alTrOpUTM JCWCTBUI TPU BBHINOJHEHUH 33JaHUl C y4ETOM
IMOJIYYCHHA HOBBIX 3HAaHUU 06 HU3Yy4aCMbIX O6’bCKTaX — BCIICCTBAX M pPCaKIUAX, OLCHUBATH
COOTBETCTBHE TMOJYUEHHOTO Pe3yJibTaTa 3asBICHHOH IeIH, YMEHUE HCIIOJIb30BAaTh M aHAIM3UPOBATH
KOHTEKCTBI, Ipe/IaraeMbie B YCIIOBUH 3a/IaHHIA.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mnpeAMETHBIX pe3yNbTaTOB IO OCBOCHHIO OO0S3aTENBHOTO  COJEPIKAHMA,
YCTaHOBJICHHOTO  JaHHOW  (enepanpHOil  paboyeil  mporpamMmoi,  BBIAEISIOT:  OCBOCHHBIE
0Oy4arolMMUCS HayuyHbI€ 3HAHUS, YMEHHS U CIIOCOOBI JIEHCTBUH, crienuuyeckue A MpeaMeTHON
obmact «XWUMHUS», BUIBI JACATCIBHOCTH IO IOJTYYCHHIO HOBOTO 3HAHHWS, €r0 HWHTEPIpETaIuH,
PeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CHUTYAITHIX.

K konmy oOyueHuss B 8 KkJiacce MpeaMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

o pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: aTOM, MOJICKYJIa, XUMUYECKHMA
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OAHOPOAHAS W HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJbHAasi aTOMHAas M MOJIEKYJIIpHash Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas J10JIsi XUMUYECKOTO AJIEMEHTA B COEAMHEHHM, MOJISIPHBINA 0OBEM, OKCHUJ,
KHCJIOTA, OCHOBAHME, COJIb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb OKHMCIICHUS, XUMUYECKas peaKius,
KIacCUpUKaLMA PpeaKkUHid: peaKkIUH COCOUHEHHs, DPEAKIHH pPAa3JI0KEeHUs, pPeaKIUd 3aMeIICHHUs,
peakuuu oOMEHa, 3K30- M SHIOTEPMHUECKHE pEaKuH, TEIIoBoW 3(Q(dEeKT peakuuu, SApo aToMma,
AJIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWUTaidb, pajuyC aTroMma, XMMHUYECKas CBf3b, NOJIApHAs U
HETOJISIpHAsi KOBAJEHTHasl CBsA3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHWUOH, PacTBOP, MAaccOBas 01
BelecTBa (MPOLIEHTHAS KOHIICHTPAIHs) B PaCTBOPE;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKMX MOHSATUH WU NPUMEHSTh 3TU
MOHSATHUS MPU ONKMCAHUY BEIIECTB U X MPEBPAICHUMN;

. UCIONIb30BaTh XWMHUYECKYI0 CHMBOJHUKY Ui COCTaBieHHs (OpMyN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIIU;

. OTIpEeETNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEIWHEHUSX, CTENEHb
OKHUCJIEHUSl 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAMJIEKHOCTh BELIECTB K OINpEeAeIEHHOMY
KJIaccy CoeauHEeHWH 10 (opmyiaM, BHJ XUMHYECKOW CBs3M (KOBaJeHTHAs M WOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

. packpsiBaTh cMbica [lepuogmueckoro 3akona J[. M. MeHneneeBa: AeMOHCTPUPOBATH
MMOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKHUX JJIEMEHTOB OT HX IOJIOKEHUS B
Ileppoanueckoit cucreMe, 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJipo;

. ONMKCHIBATH U XapakTepu3oBaTh TabmuuHyio ¢opmy I[lepuoamueckoit cucTeMsbl
XUMUYECKUX DJJIEMEHTOB: pas3linyaTh TOHSTHS «rJIaBHas moarpymnma (A-rpymma)» U «mnoOodHas
noarpymnma (b-rpynmna)», Mansie u O0NbIIME TEPUOBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCS B
tabmune «[lepuoamdeckast cuctema xumuueckux snemeHToB J[. M. MenpaeneeBa» C YHCIOBBIMH
XapaKTePUCTHKAMHU CTPOSHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB MW 3apsj slpa, OOIIee YHciIo
ANIEKTPOHOB U pacrpeieSieHHe UX TI0 AIEKTPOHHBIM CIIOSIM);

. KJIACCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYCCKUE
peakmuu (1Mo YUCIIy ¥ COCTaBYy YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, 1O TEIIIOBOMY 3P (DEKTY);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE NPUMEPAMHM MOJEKYJSIPHBIX YPAaBHEHHMHM COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;



o IIPOTrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HMX Kadye€CTBEHHOIO COCTAaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;

o BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAaccChl BEILECTB, MAacCOBYIO
JOJII0 XMMUYECKOI0 3JIeMEHTa IO (opMylie COSAMHEHUs, MAacCOBYIO JOJIIO BEIIECTBAa B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIH;

o IIPUMEHATh OCHOBHBIE OIEpPAlMU MBICIUTEIBHON NEATENbHOCTH — aHAJIWU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTH3alnI0, KIaCCU(PUKAINIO, BBISIBICHUE MPUYNHHO--CIEICTBEHHBIX
CBSI36H — IUI M3Y4YEHHUsS CBOWCTB BEUIECTB U XMMMUYECKHUX PEAKLUH, €CTECTBEHHO-HAYYHBIE METOIbI
[IO3HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJIEIIMPOBAHUE, SKCIIEPUMEHT (pealIbHbI U MBICICHHBII);

o ClleZIoBaTh IpaBWJaM IIOJIb30BaHUS XUMHMUYECKOW TOCYyIOoH U J1aOOpaTOpHBIM
00opyZ0BaHUEM, a TAaKXKe IIPaBUIaM OOpAIlEHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH 110
BBITTOJIHEHUIO J1a0OPATOPHBIX XUMHYECKMX OMNBITOB IO IOJYYECHHIO W COOMPAaHHIO Ta3000pa3HBIX
BEIIECTB (BOIOPOJA U KHUCIOPOA), MIPUTOTOBJICHHIO PACTBOPOB C OMPEACIEHHON MacCOBOW J10J€H
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH XUMHYECKHE DKCIEPUMEHTHI IO
pacro3HaBaHMIO PAaCTBOPOB HIEJIOYEH M KUCIOT ¢ MOMOILBIO MHAMKATOPOB (JakMyc, (peHona(TaaerH,
METUJIOPAHXK U APYTHE).

K konny oOyueHuss B 9 kJiacce IpeiAMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATUH: XMMHUYECKUH 3IIEMEHT, aToM,
MOJIEKYJIa, HOH, KAaTUOH, aHWOH, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
EKTPOOTPHULATEIBHOCT, CTENIEHb OKUCIICHUS, XUMUUYECKAsl PEaKLMs, XUMUYECKasl CBSA3b, TEIUIOBOU
3pdexT peakuuu, MOJb, MOJSIPHBIA  OO0BEM, PACTBOp, DIEKTPOJIUTHL,  HEIIIEKTPOJHUTHI,
ANEKTPOJIUTUYECKAS IUCCOIMALIMS, PEaKIIUH HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTuMble U HEOOpAaTUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, OKUCIUTEINb,
BOCCTQHOBUTEJIb, OKHCIIEHHE M BOCCTAHOBJIEHUE, aJUIOTPONHUs, aM(pOTEPHOCTb, XMMHUYECKas CBSI3b
(xoBaJIeHTHAsl, MIOHHAs, METAJUINYECKasi), KpUCTAUINYECKasi PEIETKa, KOPPO3UsI METAJUIOB, CIUIABBHI,
CKOPOCTh XMMHUUYECKOW PEaKLUH, IPeAeNIbHO qomyctuMas koHneHnTpanus [1JIK Beniectsa;

. WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATUH U TNPUMEHSTH ITH
MIOHSITHSI TIPU ONMCAHUM BELLIECTB M UX IPEBPAIICHUI;

. UCIOJIb30BaTh XWMHUYECKYIO CHMBOJUKY Uil COCTaBi€HHMsS (OpMyNl BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIIU;

. ONpENENATh BAJICHTHOCTb W CTENEHb OKUCICHUS XMMHYECKHMX DJJEMEHTOB B
COEIMHEHMAX PA3IMYHOIO COCTaBa, IPUHA/JIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUN
no ¢opmynaM, BUJI XUMHYECKOH CBsA3M (KOBaJEHTHAs, MOHHAs, METaJUIMYeCKas) B HEOPTaHUYECKUX
COEIMHEHMSX, 3apsii HMOHA M0 XUMHUYEecKoW ¢opMylie, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEANHEHUH, TUIl KPUCTAIINYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMbica [lepunoandeckoro 3akona JI. 1. MeHneneeBa U 1€EMOHCTPUPOBATH
€ro MOHMMAaHME: OIMChIBaTh M XapakTepu3oBaTh TaOnumuHyro (opmy Ilepuonnyeckoil cuctemsl
XMMUYECKHX 3JIEMEHTOB: pasinyaTh MOHATUS «IJaBHasg moarpynna (A-rpynma)» u «1mobodHas
noarpynna (b-rpymnmna)y, mansie u 00JbIIME TEPUOJIBI, COOTHOCUTH 0003HaUEHHSI, KOTOPbIE UMEIOTCS B
NepuoANYecKor Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB U 3apsifi Apa, 00Ilee YUCIIO HIEKTPOHOB U PACHPENCIIEHUE UX IO IEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB U MX COCIUHEHUN B
Ipesienax MajbIX IEPUOJO0B U IVIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

o KJIaccu(UIUpPOBaTh XMMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMHUYECKHUE
peakiuu (MO YUCIy W COCTaBY YYACTBYIOIIMX B PEAKLMU BEIIECTB, MO TEINIOBOMY 3(PQeKTy, Mo
U3MEHEHMIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);



. XapakTepu30BaTh (OMHCHIBATh) O0OmMME U crenuduueckue XUMHUYECKHE CBONCTBA
IIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkKAAs ONUCAHME IPUMEpPAaMU MOJCKYJSPHBIX M HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUUECKUX PEAKLIN;

o COCTaBJIATh YPABHEHUS JJICKTPOJIMTUYECKON JTUCCOLMALMMA KUCIIOT, IIEJI0YEH U COJeH,
MOJHBIE W  COKpAaIIEHHbIE YpaBHEHHsSI pPEAaKUWHd HOHHOTO OOMEHa, YpaBHEHUS pEaKIHid,
MIOATBEPKIAIOLIUX CYILIECTBOBAHUE TEHETUUECKOM CBS3M MEXK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

. pacKpbIBaTh CYHUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIHUNA IOCPENCTBOM
COCTaBJICHHSI AJIEKTPOHHOTO OajlaHCca ATUX peaKLuii;

o IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHCHUMOCTH OT UX CTPOEHUS, BO3MOXXHOCTH
IIPOTEKAHNSA XMMUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

o BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MacCOBYIO
JOJII0 XMMHUYECKOI0 3JIEMEHTa IO (opMylie COeIMHEHMs, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIUY;

o coOyogaTh MpaBWiia [OJIb30BAHMS ~XMMUYECKOH mocynol H  J1abOpaToOpHbBIM
00OpyZIOBaHUEM, a TAKXKe TpaBUIa OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIHSMHU IO
BBITIOJIHEHUIO J1a0OpATOPHBIX XMMHYECKHX OIBITOB IO IOJYYEHHI0 W COOMPaHMIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U yTJIEKHCIIOro rasa);

o IIPOBOAUTh PEaKLMU, MOJATBEPKIAIOLINE KAUECTBEHHBIN COCTaB Pa3jIMUHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHU-, OpOMUA-, HOAU-, KapOoHaT-, pocdar-, cunukar-, cynbdar-,
TMIPOKCU/I-UOHBI, KATUOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaUIOB, IIPUCYTCTBYIOIME B BOJHBIX
pacTBopax HEOPraHUUECKUX BEIIECTB;

o IIPUMEHSTh OCHOBHBIE OIEpPAlMU MBICIUTEIBHON NEATENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEMaTH3allli0, BBISIBICHWE NPUYMHHO-CIEICTBEHHBIX CBSI3ed — s
U3YYEHHUs CBOICTB BELIECTB M XUMHUYECKHUX pEaKLUH, €CTeCTBEHHO-HAYYHbIE METO/bI TO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MO/IETMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIM U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne Koan4decTBo 4acoB
HaumeHoBaHue pa3ieioB u DJiIeKTpoHHbIE (HU(POBHIE)
n/n KonTpoJabHbie IIpakTuyeckue
TeM NMPOrpamMMbl Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusa — BaxkHast 00J1acThb

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeJIoBEKa

12 BertectBa 1 xuuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bubnmorexa LIOK

' U COJISIX https://m.edso0o.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHHUAX https://m.eds00.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka [IOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no pasgeny

30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1

[Tepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema

7

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEIILHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITUN

bub6nmoreka [IOK
https://m.edso0.ru/7f41837c

Hroro no pazgeny 15 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
PeszepBHoe Bpemst 2 Bubmorexa OK
https://m.edso0.ru/7f41837c
IIpomexyTouHas arrectauus 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08

9 KUIIACC
KosmnuecTBo yacos JIeKTPOHHBIE
No n/nt HaumeHoBaHue pa3iesioB U TeM Konrpomsusre  Mpakriucckume (undposbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypes!
Pa3nen 1. BemecTBO M XMMU4ecKHe peaKuu
11 [ToBTOpEeHUE U yriryoieHne 3HaHUM 5 1 bubnnorexa [JOK
OCHOBHBIX pa3/IeioB Kypca § Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubmuorteka [IOK
peaxkuun https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOIUALIHS. 3 1 1 bubnuotexa [JOK
XHMMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso00.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. Hemera/uibl M UX COeAMHEHUS
91 OO0mas XxapakTepucTUKa XUMHIECKIX 4 1 bubnmnorexa [JOK
anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepUCTHKA XUMUIECKUX

R bubnnorexa [{OK
22 onementon VIA-rpymmbt. Cepa i e¢ 0 https://m.eds00.ru/741a636
COEUHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 bubmorexa OK
' PYTHIEL 4307, P https://m.eds00.ru/7f412636
COEIMHEHUS
O011ast XapakTepUCTHKA €CcK
2.4 3J1eH1\ieZTXo§ IVT'\I-)H THHBI X;I;:Jf: 0 I:IX 8 bubmaorexa LIOK
' . TPYHHBL PO https://m.eds00.ru/7f41a636
KPEMHHUU ¥ UX COCTUHCHUS
Htoro no paznemny 25
Pasznea 3. Mera/liibl M MX COeIUHEHUA
. bubmuoreka [IOK
31 O6mme CBOHCTB MeTANIOB 4 https://m.edso00.ru/7f41a636
bubnuoreka [{OK
2 B i 1
3 aXKHEHUIIe MeTaJUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 Bubmaorexa IIOK
' - p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 2 Bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
[IpomexxyTouHas aTTecTamus 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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