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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1m0 XMMHUM Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHHMS COCTaBJICHA Ha OCHOBE
TpeOOBaHMN K pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, npenctasieHHpx B PI'OC OO0, a takxke Ha OCHOBE (enepanbHOl pabodel mporpaMMbl
BOCIUTAHUS U C y4ETOM KOHIICTIIMHM TpPEnoJaBaHus yueOHOTO mpeamera «XHMHsS» B 00pa30BaTENbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma mo xuMuM AAET TMPEACTABICHUE O IEJIX, OOmel crparernu OOy4eHUs, BOCIUTAHUS U
pa3BUTHS OOY4YaIOLIUXCSl CpPEACTBaAaMH y4eOHOIO IpeIMEeTa, YCTaHaBIMBAeT 00s3aTelbHOE NPEIMETHOE
coJiep’KaHue, IpeaycCMaTpUBAET paclpeaeseHUe €ro 1o KjlaccaM U CTPYKTYpUPOBAHUE MO pa3jeiaM U TeMaM
IIPOrpaMMbl 110 XUMHUH, OIPEIENAEeT KOJIMYECTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUS,
PEKOMEHAYEMYIO MIOCIIEIOBATEILHOCTD U3YUEHUSI XUMHUH C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOI0 Ipolecca, BO3PACTHBIX 0COOEHHOCTEN 00yUarouxcs, OnpeaAeaseT BO3MOKHOCTH
npenMeTa s peanusanuu TpeOOBaHUM K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl
Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHMs, a Takke TpeOOBaHMM K pe3yiabTaTaM OOyueHHUs XMMHUHU Ha
YpOBHE Iiefiell M3y4eHMs] IMpeJIMeTa M OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEJIbHON JIEATENBHOCTH
00y4Jaromierocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHHUs.

3HaHME XMMHM CIYXUT OCHOBOWM s (OPMHUPOBAaHUS MHUPOBO33pEHUSI O00yYarollerocs, €ro
MIPEJICTaBICHU O MaTepUaJbHOM €IUHCTBE MHpa, BAXHYIO pOJb WIrpaloT (popMmupyeMble XuMUei
MIPEJICTaBJICHHS O B3aUMOIIPEBPAILEHUSAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPUPOJE, O MyTAX PELICHUS
I00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHsI YEJIOBEUECTBA — CHIPHEBOM, SHEPIETHUECKOM, MHUIIEBON U
AKOJIOTUYECKON O€30TIaCHOCTH, MPOOIIeM 3[paBOOXPaHEHUSI.

N3ydenne xumuu:

CIOCOOCTBYET peajn3allii BO3MOXKHOCTEHN Ui caMOpa3BUTHUS U (POPMHUPOBAHUS KYJIbTYphl JIMYHOCTH,
e€ obmiel u QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHNE MBILJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEHN 00ydaromuxcsi, HaBbIKOB HX
CaMOCTOSITENIbHOM ~ y4eOHOHM  /eATeNbHOCTH, OSKCIIEPUMEHTAIBHBIX U  HCCIENOBATeNbCKUX  YMEHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCUOHATILHOM NesITeIbHOCTH;

3HAKOMHUT CO cleUu(UKONH HaydyHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IEIOCTHOTO B3IJIsa Ha
€IMHCTBO MPHUPOJBI U YEIIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TAalloM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH OOYUYarOIINXCS,

CHocoOCTBYeT (OPMHUPOBAHUIO ILEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-HAYyYHBbIM 3HAHUAM, K
MPHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOe 00pa3oBaHHe 00Yy4atomuxCsl.

JlanHble HampaBlieHUS B OOYyYEHHMH XHMMHUU OOECHEeUMBAIOTCS CHEHU(PHUKON coAepKaHUS Yy4eOHOTo
npeaMeTa, KOTOpBIA SBIISETCS MEAarornyecky aJanTHPOBAaHHBIM OTpa)keHHeM 0a30BOl HayKW XMMHUHU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO o00miero oOpa3oBaHHMs OPHEHTHPOBAH Ha OCBOEHHUE
00y4YarOUIMMUCS CHCTEMBbI IIEPBOHAYAIBHBIX MOHITUNA XUMUHU, OCHOB HEOPTaHMUECKON XUMUU U HEKOTOPBIX
OTJICIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa coaep:kaHus MporpamMMbl M0 XUMUHU cHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0Ja K €&
n3yuyeHuro. ConepkaHue€ CKIAAbIBAETCS M3 CUCTEMbl NOHATHUH O XMMHUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTEMbI TOHATUH O XUMUYecKkoil peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OPraHU30BaHbI MO MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;

— YY€HHUS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUIECKON AUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TMOIYYEHHBIX U OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJJHOTO YPOBHS K JPYTOMY, BBIMOIHSS (PYHKIIMN OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMICTB, CTPOEHHMSI M BO3MOXKHOCTEM IPAKTHMUECKOTO IPUMEHEHHS M IOIyYEHHS
M3Yy4aeMbIX BELIECTB.



OcBoeHue mporpaMMbl MO XHMHUH CIIOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHHUS O XUMHUYECKOMH
COCTaBJISIIOLLIEH HAy4YHOW KAPTUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPHUPOJIbl, LHEHHOCTHOIO OTHOUIEHHUS K
HAay4yHOMY 3HAHUIO U METOJAaM IO3HaHMs B Hayke. M3yueHHe XUMHMM MIPOUCXOIUT C IPUBJICYEHUEM 3HAHUMN
U3 paHee M3YyYEHHBIX y4eOHbIX npeameToB: «Okpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusuka. 7
KJIace».

[Ipu u3ydeHUH XUMHUH MPOUCXOAUT (POPMUPOBAHME 3HAHWI OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOM NEATENbHOCTU YEIOBEKA M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYphI. 3a/1a4a y4eOHOTO IpeMeTa COCTOUT B (JOPMHUPOBAHUHU CUCTEMbl XUMUYECKUX 3HAHUI
— BaXHEWMMX (PAaKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IIOJIO)KEHMH, JOCTYHNHBIX 0000IIeHMH
MHUPOBO33PEHYECKOTO XapakKTepa, s3bIKa HAyKHW, B TMPHOOIIEHHMH K HAYYHBIM METOJaM IIO3HAHHS IpH
M3yYEHHH BEUIECTB U XUMHUYECKUX PEaklui, B ((GOpMUPOBAHNM U PA3BUTHH MO3HABATEIBHBIX YMEHHHA U MX
IIPUMEHEHUH B Y4e€OHO-II03HABATEIbHOW U y4eOHO-HCCIIEIOBATEIbCKON JESITEIbHOCTH, OCBOCHUU IPABUII
0€301acHOT0 00paIIeHus C BENIECTBAMH B TOBCETHEBHOM KH3HH.

[Ipy u3yyeHMM XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs Ba)KHOE 3HAUEHHUE NMPUOOpETH
TaKHe LU, KaK:

— (opMupoBaHME HWHTEUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYAHHYECTBY, CaMOCTOSTEIbHOMY TPUHATUIO PEUICHUH, CMOCOOHOM aganTupoBaThCs K OBICTPO
MEHSOLUMCS YCIIOBHSIM JKU3HH;

— HaNpaBJIEHHOCTh 00yYeHUsl Ha CUCTEMAaTUYECKOE MPUOOIIEHHE 00yJaromMUXCs K CaMOCTOSITEIbHON
M03HABATEIbHON JEATENIbHOCTH, HAYYHBIM METOJaM IO3HAaHUS, (POPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE
CITOCOOHOCTEH K XUMUH;

— o0ecrneyeHne yCIOBHM, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO O0YyUJaIOIMMMHUCS OTbITa Pa3HOOOpa3HOU
NEeSITENbHOCTH, MO3HAHUS M CAaMONO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIN), HUMEIOLIUX
YHUBEpPCAJIbHOE 3HAUYEHUE JIJISl pa3IMYHbIX BUJIOB JIEATEIbHOCTH;

— ¢opmupoBanue o6uel (yHKIMOHAIBLHOW U €CTECTBEHHO-HAyYHOM TpaMOTHOCTH, B TOM YHCIE
YMEHUH OOBSCHATH M OLIEHUBAThH SIBJIICHUSI OKPYXKAIOIIEro MHUpPA, UCHOJb3Yys 3HAHHUSA M OIBIT, NOJY4YEHHBIE
IpU U3Yy4EHUU XUMMM, NPUMEHATh MX IpPHU PEHIEHUH MpoOJeM B TOBCEAHEBHOM >KM3HM M TpPYIOBOH
NESITEIIbHOCTH;

— (QopmupoBaHue Yy o0Oy4aroIUXcsi TyMaHUCTUYECKMX OTHOLICHWH, IIOHUMaHHUA LEHHOCTU
XUMUYECKUX 3HAHUU ISl BBIPAOOTKM HKOJOTMYECKH L€J1eCO00pa3HOro MOBEJICHHsI B OBITY U TPYIOBOM
JESTEIILHOCTH B LIESAX COXPAHEHHS CBOETO 30POBbS M OKPYXKAIOLIEH PUPOJHON CPELIBI;

— pa3BUTHE MOTHUBALMHM K 00YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HA OCHOBE
YCBOEHHUSI  OOIIEYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mHpodmis H
HaNpaBJICHHOCTHU JaJIbHEHIIEro 00y4eHusl.

OO1u1ee yuCilo 4acoB, OTBEIEHHBIX JUI1 U3YYEHHUs] XUMUHU Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHus,
coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUS

[Ipenmer xumuu. Posib XMMHUM B KHU3HU 4e€llOBEKa. XHMMHUSA B CHUCTEME HayK. lejla M BEIEeCTBa.
dusnueckre CBOKWCTBA BElIECTB. ArperatHoe coctosinue BeuiecTB. [loHaTre o MeTo1ax Mmo3HaHUsl B XUMHH.
Uucrele BemecTBa U cMecu. CriocoObl pa3esieHus: CMECEH.

ATOMBI ¥ MOJICKYJbI. XUMHYECKHUE 53JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. lIpocTeie u
CJI0’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumundeckas popmyra. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemectB. OTHOcuTenbHas aroMHas wacca. OTHOcHUTeNnbHAs MOJIEKYJIsIpHas wmacca. MaccoBasi J0Jis
XHMHUYECKOI'0 3JICMCHTA B COCIUHCHHM.

KomnuectBo BemectBa. Monbs. MossspHas Macca. B3anMoOCBsI3b  KOJIMYECTBA, MacCbl M 4ucia
CTPYKTYPHBIX €MHUII BelecTBa. PacuéTel mo popmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckue W XUMHYECKUE SIBJICHMS. XUMHUYECKas peakius ¥ e€ MpU3HAKU. 3aKOH COXpaHEHUS
Macchbl BEHIECTB. XuUMHUYeCKHe ypaBHeHUsA. Kiaccuduramus XUMUYECKUX peakiui (CoenuHeHus,
pasNoKeHus1, 3aMelIeHNs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMUYECKOU MOCY/0H, MpaBmiiaMu pabOThI B TaOOpaTOpUH U MpUEMaMu OOpaIleHHs C
Ja00OpaTOPHBIM 000PYJIOBAaHUEM, M3YYCHHE M ONMUCaHUE (PU3NYECKUX CBOWCTB OOpPa3IOB HEOPraHMYECKUX
BeIeCTB, HAOMIOeHNE (hHM3UUEeCKUX (TIJIaBJIEHWE BOCKA, TastHHE JIbJIa, paCTUPAaHUE caxapa B CTYMKE, KUTIEHHE
Y KOHJICHCAIIHSI BOJIBI) M XUMHYECKUX (TOPEHHE CBEUH, MPOKATMBAHUE MEIHON MTPOBOJIOKH, B3aUMOICHCTBHE
Mena C KHCJIOTOM) sIBIEHHM, HaOJI0JeHHEe U ONHMCAHHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKHUX pPeaxIuil
(pa3noxeHue caxapa, B3aMMOJICHCTBUE CEPHOU KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THIPOKCHIA MEIN
(I) mpm HarpeBaHumw, B3aUMOJCHCTBUE Xkene3a c pactBopom comu Mmeau (II), m3yuenue cmocoOoB
paszesieHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (PHIBTPOBAHUE, BBHITAPUBAHNE, TUCTUIULIMUSA, XpoMaTorpadus,
MPOBEJCHUE OYMCTKH TOBAPCHHOW COJIM, HAOJIOIEHWE W OIHMCAHHE Pe3yJIbTaTOB IPOBEIACHUS OTBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHUE MOJIEICH MOJIEKYI (IIIapOCTEPKHEBHIX).

BaxHeiinmue npeacTaBuTe/ i HEOPraHUYEeCKUX BellecTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kucimopon — aimeMeHT U nmpocToe BeniecTBo. HaxoxaeHue
KHCJIOpOJia B TIpUpojie, HPU3MIECKue M XUMUYECKHUE CBOMCTBA (peakiuu ropeHus). Oxcuapl. [Ipumenenune
kuciiopoia. CriocoObl MOTyYeHHUsT KUCI0poia B 1a00paTOpru M MPOMBIIIUICHHOCTH. KpyroBopoT Kucinopoa
B npupojie. O30H — aJuT0TponHas MOAUGUKAIIS KUCIOPOIa.

TennoBoit 3pPeKkT XUMHUUECKOW PEaKIuu, TEPMOXUMHUYCCKAE YPaBHEHHUS, dK30- U DHIOTEPMHUYCCKUE
peakuuu. ToOmauBO: yroib M METaH. 3arpsi3HEHHUE BO3AyXa, YCHIICHUE MapHUKOBOTro 3(dekra, paspyiieHue
030HOBOTO CJIOS.

Bomopon — smemeHT m mpoctoe BemiecTBO. HaxoskaeHuwe Bojopoaa B mpupojne, (U3HYECKUE H
XUMHYECKUE CBONCTBA, MPUMEHEHHE, CLIOCOObI MonydyeHus. Kucinotel u conu.

MoutsipHbiii 00BEM ra3oB. Pacué€Thl Mo XUMUYECKUM ypaBHEHHSIM.

dusunyeckue cBoicTBa Bojbl. Bona kak pactBoputenb. PacTBophl. HachlllieHHBIE U HEHACHIILIEHHBIE
pactBopbl. PacTBoprMOCTh BelllecTB B BoJie. MaccoBasi 10Jisl BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA
BOoJibl. OcHoBaHusA. Ponb pacTBOpoB B HpUpoJEe M B KU3HU 4YesloBeka. KpyroBopoT BoAbl B IpHUPOJE.
3arpsi3HEHUE NMPUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukarus HEOPraHMUYECKUX COCIMHCHHH. OKcHIEBL Knaccudukarus OKCHJIOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIE, aMm(bOTepHbIe) U HecoleoOpazyrome. HoMeHkmaTypa OKCHIIOB.
du3nuecKrue 1 XMMHUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcuios.

OcHoBanus. Knaccudukanus ocHOBaHMIA: MIENOYM W HEpPAcTBOpPUMBIE OCHOBaHUS. HoMeHkmaTypa
ocHOBaHMM. Du3nUecKre U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydueHre OCHOBaHUM.

Kucnotel. Knaccuduxarus kuciaor. Homenknarypa kucnor. dusndeckue U XMMHUYECKHE CBOMCTBA
kucnoT. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonyduenue kKucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMu4eckue cBoiictsa coiel. [lonydenune coseit.

I'eneTnueckas CBSI3b MEXKYy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUH.



Xumuueckuii IKCnepumennt .

KaueCTBEHHOE OIpEeCJICHUE COJAEp)KaHUA KUCIOpoJa B BO3JyXe, IOJydeHHE, COOUpaHUE,
pacro3HaBaHHe W M3y4EHUE CBOWCTB KUCIIOPO/A, HAOIOJCHNE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOJIOM U
YCTIOBHSI BO3HMKHOBEHHMS W TpPEKpalleHUs TopeHus (Moskapa), O3HAKOMJICHHE ¢ o0Opa3laMH OKCHIOB U
ONKCAaHHUE WX CBOICTB, MOJy4eHHUE, COOMpaHUE, paclio3HABAaHUE U M3yYCHHE CBOMCTB BOJOpOJa (TOpeHue),
B3auMojieiictBue Boaopoga ¢ okcugoM Meau (II) (Bo3MOXKHO HCIONB30BaHME BUAEOMATEPUAIIOB),
Habro1eHNe 00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEI0OBAHNE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB
C Ppa3aUYHOM PpPACTBOPUMOCTHIO, MPHUTIOTOBICEHHE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeETaUlaMU (HAaTpUeM U KajbliueM) (BO3MOKHO
WCTIOJIb30BAHME BUICOMATEPHAJIOB), HCCIEIOBaHUE OOpa3lOB HEOPraHMYECKUX BEUIECTB Pa3IUYHBIX
KJIaCcCOB, HAOJIOJEHME H3MEHEHUS OKpPAcKuM HHAMKATOPOB B PAcTBOpPax KUCJIOT M ILEJIOYel, U3ydyeHHe
B3auMozeiicTBus oxcuga menu (II) ¢ pactBopom cepHO#l KHCIOTBHI, KHUCIOT C METa/UlaMH, pEeaKIHi
HEUTpaau3aluy, IOJy4YeHHE HEPAaCTBOPHUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO MeTajula JpYruM U3
pacTBopa COJIM, PELIEHHE 3KCIEepUMEHTANbHbIX 3aJad No TeMme «BaxkHeiine Kiacchl HEOPraHMYECKHUX
COCTMHEHUI.

Ilepuonnuecknii 3akon u [lepnoanyeckas cucrema xummudeckux djiemeHToB JI. U. Menpaeneesa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCINTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBrie MONBITKM KiIacCU(UKALNN XUMHUECKUX 3J1IeMeHTOB. [IoHATHE O TpyIax CXOAHbIX 3JIEMEHTOB
(11e70YHBIE U IIEJIOYHO3EMENbHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpble 00pa3yroT
am(oTepHbIe OKCUIBI U THIPOKCUIBI.

[lepnoanueckuit 3akoH. Ilepmommueckas cucrema xumudeckux siemeHToB JI. M. MeHnneneesa.
Kopotkonepuoanast u anmuuHoneproHas Gopmsl [lepuoanueckoit cucreMbl XuMuueckux anementoB /1. U.
MenneneeBa. [lepuoas! u rpynnsl. @U3HYECKU CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOJA U T'PYIIIIBI
AJIEMEHTA.

Crpoenue atromoB. CoctaB aToMHbIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe 3JeKTPOHHBIX 000J1049eK
aToMOB TiepBbIX 20 xumudeckux 3aeMeHToB [leprnoanueckoit cucremsel 1. . MenaeneeBa. XapakrepucTuka
XUMHUYECKOTO JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOJAM.

3nauenue Ilepmommueckoro 3akoHa W Ileproguyeckoil CHUCTEMBI XHMMHUYECKHX DSJIEMEHTOB A
pa3BuTHUs Hayku U ipakTuku. [{. 1. MeHnneneeB — yd€HbIN U rpakJaHUH.

Xumunyeckasi cBs3b. KoBaneHTHast (mojispHass M HEMOJIApHAsl) CBsI3b. OJEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHuss. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccsl OKHUCIEHHS U
BOCCTaHOBJIEHUA. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHEe O0O0pa3lloB BEIIECTB META/NIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THUIPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT U IIEJI0YeH, MPOBEACHHE OIBITOB, WUIIOCTPUPYIOIIMX HPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaKkiuil (ropeHue, peakiuy pa3ioxKeHUs, COeAUHEHNU).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMeTHbIX CBs3€H NMpPU HM3YyYEHMHM XMMHHM B 8 Kiacce OCYHIECTBISIETCS 4epes
UCIO0JIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK W MOHITUN, SBISIOUIUXCS CUCTEMHBIMHU
JUISL OTJIEJbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1u1re ecTecTBEHHO-HAyYHbIE MOHATHUSA: HaydyHBIH (hakT, TMIIOTE3a, TEOpHs, 3aKOH, aHAIMU3, CHHTES3,
KJaccu(uKanys, MepHOAUYHOCTb, HAOMIOJEHUE, SKCIIEPUMEHT, MOJEIMpPOBAHHUE, H3MEpPEHHE, MOJIEelNb,
SIBJICHHUE.

®dusnka: MaTepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHJ, U30TONBI, PaJlOaKTUBHOCTb,
MOJIEKyJa, OSJEKTPUYECKUN 3apsj, BEIIECTBO, TeJOo, OO0BbEM, arperaTHoe COCTOSHHME BEIecTBa, Tras3,
¢du3nueckre BeJIMYMHBI, €AMHULBI U3MEPEHHsI, KOCMOC, IIJIaHeThl, 3BE31b1, CONHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpaIbl, TOPHBIE TOPO/JIbI, MIOJIE3HBIE UCKOMTAEMbI€E, TOTIIIMBO,
BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHUYeCKas peaKkIus

Ilepnognueckuit 3axkoH. Ilepuomuueckas cucrema xumudeckux diemeHtoB . 1. Menneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUYECKHUX OJJIEMEHTOB IEPBBIX TPEX
MEePUOOB, KaJIHs, KaJIbLUSI U UX COCAMHEHUIN B COOTBETCTBUHU C TOJIOKEHUEM 3JIeMeHTOB B [lepuoueckoit
CUCTEME U CTPOCHHUEM MX aTOMOB.

Crpoenue BeliecTBa: BUIbl XHMHUYECKOM CBSA3U. THUIBI KPUCTALIMYECKUX PEIIETOK, 3aBHCHUMOCTD
CBOWVCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHMYECKUX BEIISCTB. XHMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCTUHEHUU, T€HETUYECKasi CBSI3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukamuss XUMHYECKHX pEAKIHA 110 pPa3IMYHBIM MPU3HAKaM (10 YHUCIy € COCTaByY
VYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO H3MCHCHUIO CTCTICHEH OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYAaCTHIO KaTaiu3aTtopa). ODK30- M SHIOTEPMUUYECKUE
peaKkIfu, TePMOXUMUYECKHIE YPABHCHHUS.

[Tonarue o ckopocTu xumMudeckoi peakuuu. [loHaTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX
peakuusx. [loHATHE O TOMOTEHHBIX M TeTEepOreHHbIX peaknusx. [lonstue o karamuze. [lonsTre o
XUMUYECKOM paBHOBecuHd. DaKTOPHI, BIHUAIOIIMNE HA CKOPOCTh XMMHUYECKOW pPEaKIUH M TOJO0KECHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC peakimm, AIEKTPOHHBIN Oayranc OKHUCITUTEIHHO-
BOCCTAHOBUTENIbHOW peakiuu. COCTaBIE€HHWE YpPABHEHHN OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMN C
WCIIOJIb30BaHUEM METOIa SJIEKTPOHHOTO OasiaHca.

Teopust >JIEKTPOJUTHUECKONM UCCOLMALMN. ODJEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHWOHBI.
MexaHu3M JIUCCOIMAIlM BEUIECTB C PA3IMYHBIMU BHUJAMH XUMHYECKOW CBsi3u. CTENEeHb IUCCOIMAITUU.
CusbHBIE U CTa0bIe DJIEKTPOITUTHI.

Peakunu nonHoro ooMeHa. Y ciioBusi MpOTeKaHUs PeaKIMii HOHHOTO 0OOMEHa, MOJIHbIE U COKPAILlEHHBIC
WOHHBIC YypaBHEHHUs peaknuii. CBOWCTBa KHCJIOT, OCHOBAaHHUW W COJIGM B CBETE MPEACTABJICHUA 00
AIEKTPOJIUTUYECKON Aucconuanu. KauecTBeHHbIE peakiiny Ha HOHBL. [loHsATHE O THapOIN3E COEeil.

Xumuueckuil IKCnepumenm:

O03HAaKOMJIEHHE C MOJEISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB — METaUIOB U
HeMeTauIoB (rpaduTa W aiaMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHs), HCCICIOBAHHE 3aBUCHMOCTH
CKOPOCTHM  XUMHUYECKOW  peakIuud OT  BO3JCHUCTBUSA  pa3iMyHBIX  (aKTOpOB,  HCCIEIOBAHUE
AIIEKTPOTPOBOJIHOCTH PACTBOPOB BELIECTB, MPOIIECCa AUCCOIUAIMN KUCIIOT, IIeJI04Yeil U coseil (BO3MOKHO
HCII0JIb30BAHME BHJIEO MAaTEPUaJIOB), IMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIMX MPU3HAKH MPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHUE OCajKa, BBIJCIEHUE Ta3a, 00pa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEpPhl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUHil  (FOpeHue, peakiuu
pa3JioKeHus, COeIMHEHUs ), paclio3HaBaHUe HEOPraHMUYECKHUX BEIECTB C MOMONIbIO KAaUeCTBEHHBIX PeaKIuil
Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/ibl M UX COeIUHEHUS

OOmass xapakTepucThka TranoreHoB. (OcoOEHHOCTH CTPOECHHUS AaTOMOB, XapaKTepHBbIE CTENEHU
okucienusa. CtpoeHue u Qu3nM4ecKue CBONCTBA MPOCTHIX BEIIECTB — raJloreHOB. XMMHUYECKHUE CBOIICTBa Ha
npuMepe xyopa (B3auMOJEWCTBHE C MeTalUlaMM, HEeMeTajulaMu, IiernodaMu). XjopoBogopon. ComsHas
KHCJIOTa, XMMUYECKUE CBOMCTBA, MOJyYeHUE, IpuMeHeHue. [leficTBrue xjiopa u XJI0poBOJIOpOJa Ha OPraHUu3M
yenoBeka. BakHeliye XIopuabl M UX HaX0XK/JIEHUE B PUPO/IE.

Obmas xapaktepuctuka s1eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbBIE
creneHn okucieHus. CrpoeHue u (U3HUECKHE CBOICTBA MPOCTBIX BEIIECTB — KHCIOpPOJa U CEpHI.
AnnoTtpornHbeie MOTUGUKALIMK KUCIOPOAa U cepbl. XUMHUECKHUe CBOicTBa cephl. CepoBOJIOPOA, CTPOCHHUE,
busznueckue U XxumMudeckue cBoiicTBa. OKCHABI Cepbl KakK IMPEACTABUTENH KUCIOTHBIX OKcuaoB. CepHas
KHCToTa, (u3nueckue W XUMHYECKHE CBoWcTBa (OOmIMEe Kak WpPeACTaBUTENs Kiacca KUCIOT U
cnenuduueckne). XUMUYECKHE PEAKIINH, JISKAIMe B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOTy4YeHUs CEpHOI
kucnotel. [Ipumenenne ceproit kucioTel. CoOMu cepHON KUCIOTHI, KAYECTBEHHAs PEaKIUs Ha Cylb(aT-uoH.
Haxoxnenue ceppl u €€ coeAuHEHUM B mOpuUpojae. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Ccpebl



COCJMHEHUSIMH cepbl (KUCIOTHbIE JOXKIHW, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
MPEJOTBPAILCHHS.

OOmiast xapakTepucThuka 3JeMeHTOB VA-Tpynmnbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTETIEHH OKHCJICHHUSA. A30T, pacnpoCTpaHeHHEe B TMpHpoJe, (u3HUecKHe M XUMHUYECKHE CBOWMCTBA.
KpyroBopor azota B mpupoge. AMMHAK, €ro (u3MUecKMe W XUMHUYECKHE CBOICTBA, IMOJydYeHHE U
npuMeHenre. Coiau aMMOHUS, UX (HU3MUYECKHE W XUMHUYECKHE CBOWCTBA, NpuMeHeHue. KauecTBeHHas
peaknus Ha HOHBl aMMOHUS. A30THasl KUCIIOTa, €€ MoJTydeHne, PU3NUecKue U XMMUYeCKUe CBOWCTBa (00mme
KaK TpeACTaBUTENs Kilacca KUCIOT M crneuupudeckue). Vcrmoip30BaHHEe HUTPATOB W COJICH aMMOHUS B
KayecTBE MHUHEpAJIbHBIX y100peHuil. XMMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpesibl COEIMHEHUsIMU a30Ta
(KUCTIOTHBIC NTOXKAM, 3arpsA3HEHUE BO3/yXa, MOYBBI U BOJOEMOB). Docdop, autoTporHbIe MOAU(DUKAIIH
docdopa, puznueckne n xummuueckre cpoiicrea. Oxcun pocdopa (V) u pochopnas kucnora, puzndeckue u
XHMHUYECKHE CBOMCTBA, mosydenue. Kcmnonb3oBanue GocdaroB B kKa4ecTBE MUHEPATIHHBIX yI0OPEHHIA.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIS
CTETIEHU OKUCJIEHMs. YTJIepoJ, aJlZIOTPONHbIE MOAN(UKAIIMK, PACIPOCTPAaHEHUE B IPUPOJE, PU3NYECKHE U
XAUMUYecKre cBoiicTBa. Ancopouums. Kpyrosopot yriepoaa B npuponae. OKCuabl yriepona, ux Guzndeckue
¥ XMUMHYECKHE CBOMCTBA, JEHCTBHE HAa XMBBIE OPraHU3MBI, MOJyYCeHHE W TPUMEHEHHUE. DKOJIOTHUECKUE
nmpoOsieMbl, CBsi3aHHBIE ¢ okcumoMm yriaepona (IV), rumoresa r1100anbHOrO TOTETUICHUS KIMMATa,
MAPHUKOBBINA dPQEKT. YTOIbHAS KUCIOTA U €€ COJIH, NX (PU3NIECKHE U XUMUIECKUE CBOWCTBA, MOIyUYeHHE U
npuMeHeHne. KauecTBeHHas peakiusi Ha kKapOoHaT-uoHbl. Vcmonb30Banne kapOOHATOB B OBITY, MEIUITUHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC TIOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAWHEHUSX yrieponaa (MeTaH, STaH,
STHJICH, alleTHIICH, ATaHOJI, TIUIEPHH, YKCyCHasi KAcioTa). [IprpotHbIe HCTOYHHUKH YTIIEBOIOPOIOB (YroJIb,
MPUPOJHBIN ra3, HE(Th), MPOAYKTHl UX MepepaboTku (OEH3HMH), UX pOoJib B OBITY M NPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaKHBIX BEUIECTBAX: )KHUPAxX, OeKax, yriieBoJAax — M UX POJIH B )KU3HU YEIIOBEKa.
MarepuanabHOE €TMHCTBO OPTaHHYECKUX M HEOPTaHWIECKUX COCTUMHEHHN.

Kpemuwnii, ero ¢usmyeckne m XWMHUUYECKHE CBOWCTBA, MOJIydeHHEe M TpuMeHeHue. CoelnHEHUS
KpeMHHs B nipupoje. Obuiue npeacrasienus o6 okcuae kpemuaus (IV) u kpemaneBoit kucinote. CHIMKATHI,
UX HCIOJIb30BaHHE B OBITYy, B MPOMBIIUIEHHOCTH. BakHellue cTpouTeNbHbIE MaTepHalibl: KepamuKa,
CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipo6ieMbl 6€30MacHOTO UCTIOIB30BAHMS CTPOUTEIBLHBIX MaTEPUAIOB
B IOBCEIHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

u3yueHue 0OpaslloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOM KHCIOTHI, IPOBEACHUE
KayeCTBEHHBIX PEaKIM Ha XJIOPUI-HOHBI U HAOIIOJCHHE PU3HAKOB UX MPOTEKAHMUSI, OIBITHI, OTPAXKAIOIINE
¢busznueckue M XUMHUYECKHE CBOICTBAa TaJlOTEHOB M HX COCAMHEHUH (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPUAJIOB), O3HAKOMIIEHHE C 00pas3liaMH XJIOPHUAOB (TaJOT€HUIOB), O3HAKOMIIEHHE C oOpa3namu
ceppl M €€ coeIMHEHHS MU (BO3MOXXHO HCIOJb30BAaHUE BHAEOMATepUaoB), HAOIIOJEHUE Npolecca
oOyrnuBaHUs caxapa MOJ JEHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM KHUCIOThI, M3Y4YE€HUE XHUMHYECKHUX
CBOMCTB pa30aBJICHHON CEpPHON KHCIOTHI, MPOBEACHHE KAa4eCTBEHHOW peakuuu Ha CcyiabhaT-uoOH U
HaO0IcHNe MpU3HaKa e€ MPOTeKaHHs, O3HaKOMJICHHE ¢ (PU3MYEeCKUMH CBOWCTBaMU a30Ta, pochopa u ux
coenuHEHU (BO3MOXKHO UCHOJB30BAaHUE BHUIEOMATEpPHANIOB), oOOpa3namMu a30THBIX U (PochopHBIX
ynoOpeHuii, moyiyueHUe, coOupaHHe, pacrno3HaBaHUE U M3YYCHHE CBOICTB aMMuaka, IPOBEICHUE
KaueCTBEHHBIX peakiuii Ha HOH aMMOHHS U ¢ocdar-uOH M H3Yy4YeHUE NPU3HAKOB HX MPOTEKAHUS,
B3aMMO/JICHICTBUE KOHIIGHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpHANIOB), H3yYEHHE MOJENIe KpHCTAUIMYECKHX pemETOK anmasa, rpadura, QysiepeHa,
O3HAKOMJIEHHE C MPOLIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIIECTB aKTMBHPOBAHHBIM YITIEM M YCTPOMCTBOM
NPOTHBOra3a, NoJydyeHHe, coOOMpaHue, paclio3HaBaHUE M W3YYEHHUE CBOICTB YIJIEKUCIIOTO ras3a, IpoBeJIeHHE
KayeCTBEHHBIX peaknMid Ha KapOOHAaT M CHJIMKAaT-MOHbl M M3Y4YE€HHE MPU3HAKOB MX MPOTEKaHMS,
O3HAKOMJIEHHE C MPOIYKLUHUEH CUIMKATHOW MPOMBIIIJICHHOCTH, PELICHHE 3KCIIEPUMEHTAIbHBIX 3a7ad I0
Teme «BaxHelIre HeMeTalbl U UX COeTUHEHUS.

MeTaJluIbl M UX COEAMHEHHSA

OOmiast xapakTepUCTHKAa XMMHUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHMM HUX TMOJOXEHUS B
[lepuonnyeckoit cucreme xumuueckux aviemeHToB JI. M. MenneneeBa u crpoeHus aromoB. CTpoeHue



MeTaJIoB. MeTayuinueckas CBsI3b U METAINIMYECKAsl KPUCTAJUIMUECKAsT pEHIETKA. DIEKTPOXUMHUUYECKUHN Psif
HanpsDKeHUd MetaiwioB. Dus3nueckre W XUMHUYECKHE CBO¥cTBa MeTaiwioB. OOmIEe crocoObl MONydeHHS
MeTayuioB. [IoHsATHE 0 KOPPO3UH METaNIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3un. CIiaBsl (CTallb,
YYT'YH, JIOPATIOMHHUAN, OPOH32) U UX IPUMEHEHHUE B OBITY U TPOMBIIIIICHHOCTH.

[Ilenounsle Merauibl: moJiokeHUE B llepuogudeckoil cucreme XuMuueckux avieMeHtoB J[. .
MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXKJeHUE B npupoae. Puznueckue U XMMHUYECKHE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). OKCUAbl U TUAPOKCUIBI HATpus U Kanus. [IpumMeHeHue MeN0UHbIX METAJUIOB U
HX COCMHECHUM.

[[lesioyHO3EMENBHBIE METAUIbl MAarHuii W KajdblUMil: MojokeHue B llepuoauyeckoid cucreme
XUMH4YeCKuX 31eMeHToB [. . MenaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B Npupoje. Pu3ndeckue u
XMUMHMUYECKUE CBOMCTBA MarHus M Kainplus. Baxhelmume coearHEHUs: KaiblLUs (OKCHUJ, THAPOKCHUM, COJIH).
XKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

Amomunuii: nonoxxenue B llepuomuueckoit cucreme xumuueckux snemeHtoB Jl. M. Menneneesa,
CTpOEHHE aToMa, HaXxokJieHue B npupoje. dusznueckue U XUMUYECKHE CBOMCTBA alntOMUHUSA. AMQOTEpHbIE
CBOICTBa OKCHJA U THAPOKCH/IA ATFOMUHHUSL.

Kenezo: nonoxenune B Ilepmommueckoit cucreme xumudeckux 3yemeHtoB JI. M. MeHnneneesa,
CTpOEHHE aTOMa, HaxOoXJeHue B mpupoae. Puznyeckue W XUMHUYECKHE CBOIcTBa xeneza. OKCHIBI,
ruapokcuabl v conu xenesa (I11) u xxenesa (III), ux cocras, cBoiicTBa U MosTydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu MeTaJJIOB M CIUIaBOB, MX (PU3MYECKUMM CBOWCTBAMH, HU3yueHUE
pe3ynbTaTOB KOPPO3WHM METAUIOB  (BO3MOXHO HCIIOJB30BAHWE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSl OKCHJIa KalblMsl U HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHHE BHUIEOMATEpUANIOB),
HCCIIeIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpOIlecca TOPEHUs kKeye3a B KUCIopoie (BO3MOKHO UCTIOIb30BaHUE
BUJICOMATEPUANIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKIMil Ha WOHBI: MarHus, KaJbIus,
amoMuHus, 1uHKa, keneza (II) u xemeza (III), memm (II), HaOmromeHne M omMcaHuEe MPOLECCOB
OKpAalllMBaHUs TJIAMEHU MOHAMU HATPHS, KaJus U KaJdbIus (BOZMOKHO HCIOJIb30BaHUE BHIEOMATEPHAIIOB),
uccienoBaHue amM(OTEpHBIX CBOWCTB THAPOKCHAA QIIOMHHHMS U TUAPOKCHAA IIMHKA, pEIIEeHUE
JKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme MeTaibl U X COEAUHEHUS.

XuMHUSA U OKPYKaKIIas cpena

BemectBa n marepuainsl B IOBCEIHEBHOW JKU3HU YelIOBEKa. be3onmacHoe MCHOJIb30BaHUE BEIIECTB U
XUMHYECKUX peakuuii B ObITy. [lepBas moMoIb Mpy XMMHUYECKUX OKOTax U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroliei cpelpl (ImpelenbHas JOMyCTUMas KOHLEHTpPALUs BEIIEeCTB,
nanee — [1/1K). Ponb XuMuu B perieHUH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHrue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUalbl).

Mescnpeomemmnnie ceazu

Peanuzanus MexnpeaMeTHbIX CBSA3€H NPU HM3YyYEHUUM XMMHHM B 9 Kiacce OCYHIECTBIISIETCS 4epes
MCIO0JIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK W MOHITUN, SBISIOUIUXCS CUCTEMHBIMU
JUISL OTJIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAay4yHBIM (DakT, TUIOTE3a, 3aKOH, TEOPHUS, aHATU3, CHHTE3,
KIaccuuKanus, MePHUOJUYHOCTb, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, H3MEpPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3D (HEKT, TEXHOIOTHSI, MaTepUaIbl.

®u3nka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, H30TOIbl, PAaJUOAKTUBHOCTD,
MOJIEKYJIa, EKTPUYECKUNA 3apsill, MPOBOJAHUKH, MOJYIIPOBOJAHUKH, TUAIEKTPUKH, (OTOIIEMEHT, BELIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHUME BEIECTBa, a3, pacTBOP, PaCTBOPHUMOCTb, KPHCTAIINUECKas peméTka,
CIJIaBbl, (PU3UYECKUE BEIUYMHBI, €IMHUIIBI U3MEPEHUs, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3[IHI,
Connue.

buosorusi:  ¢orocuHTe3, naplxaHue, Ouocdepa, SKOCHUCTEMa, MHUHEpalbHble  yn0OpeHus,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, IUTATEIIBHBIE BEIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOMAaeMbIe, TOTLIUBO,
BOJHbBIE pECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS IPOTPaMMbl OCHOBHOTO OOIIEro OOpa3oBaHMSA JOCTUTAIOTCA B
Xxoie OOydeHHs XHUMHHM B €IMHCTBE YYEeOHOH M BOCHHUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHUH C
TPAAUIITMOHHBIMH POCCUHUCKUMH COIMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMH 1IEHHOCTSMHM, IPUHSATHIMU
B OOIIeCTBE MIpaBUJIaMU U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT IpOLECcCaM CaMOTIO3HAHUS, CAMOPAa3BUTHUS
Y COIMATN3ALIMN 00YJarOIIUXCS.

JIMYHOCTHBIE PE3YNIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOU
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMIl M PACHIMPEHUE OMNbITA AESATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpuoTHYECKOTr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U Hay4HOMY HaclIeJUIO,
MOHMMAaHMsI 3HAUYEHHUS XUMHUYECKOW HAayKHM B JKH3HM COBPEMEHHOIO 0O0IlecTBa, CIHOCOOHOCTH BJaJIETh
JIOCTOBEpHOM MH(]OpMaIend 0 mepeIoBbIX JTOCTUKEHUAX U OTKPHITUSIX MHUPOBOW M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 YCTpONCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBICHHUS] O COLMAJIbHBIX HOPMax M NIPaBUJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOH, yueOHOUCCIIeI0BaTENbCKOM, TBOPUECKON U
JOPYruX BHUJIAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOl COBMECTHOM NESTENbHOCTH MPH BBHINOJIHEHUU
yueOHBIX, I103HABATEJIbHBIX 3a/lad, BBHINOJHEHUMH XHMHUYECKHUX OKCIEPUMEHTOB, CO3JaHUM YYEOHBIX
MIPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHMMAHUIO U B3aUMOIIOMOIIU B MpoIiecce 3TOW yueOHOU AesTeTbHOCTH,
TFOTOBHOCTH OLIEHUWBAaTh CBOE TOBEAEHHE U TOCTYIKM CBOMX TOBApUINEH C TMO3WLUU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHMSI MTOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKOH pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M COCTaBJISIOLIME OCHOBY JJISi MOHUMAaHUS CYITHOCTH HAay4dHOMH
KapTHUHBl MHpa, MpeAcTaBlIeHUS 00 OCHOBHBIX 3aKOHOMEpPHOCTSX PAa3BUTHS MPUPOJIBL, B3aUMOCBS3AX
YeJoBeKa ¢ MPUPOIHON CPENIoH, O PO XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBHI, HAIPABJICHHbIE HA TIOJyYeHHE HOBBIX 3HAHU 10 XUMUU, HEOOXOUMBIE LIS
00BsiICHEHUST HAOMIOJaeMbIX IPOLIECCOB U SIBICHHM, MO3HABATENIbHOMN, HHPOPMAIIMOHHON M YHTATEIbCKOU
KYJIbTYpbl, B TOM 4YHUCJIE HaBBIKOB CAMOCTOSATEIbHOW pabOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHON
JUTEPaTypPOM, TOCTYITHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMALIMOHHBIX TEXHOJIOTHI;

uHTEpeC K OOYy4YeHMIO U TIO3HAHMIO, JIOO03HATENbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caMo00pa3oBaHUI0, TPOEKTHOM W  HCCIENOBaTeNbCKOW JEATEIbHOCTH, K OCO3HAaHHOMY  BBIOODY
HAIpPAaBJICHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHILIEM;

4) popMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTHU J>KU3HM, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3I0pPOBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 JKU3HU, OCO3HAHME TOCJIEICTBUN W HEMPHUSATHE BPEAHBIX MPHUBBIUEK (YIOTpeOICHHS
QJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTH COOMIOACHUS MPaBMil 0€30MaCHOCTH MPHU OOpalleHUuH ¢
XMUMHYECKUMHU BEIIECTBAMH B OBITY U peanbHOMN KU3HHU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEpEC K MPaKTHYECKOMY M3yUeHUI0 mpodeccuil u Tpyaa pa3lUuyHOTO poja, YBaKEHUE K TPyLy H
pe3ynbTaTam TPYJOBOH AESITEIBHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAaHUN 110 XUMUH,
OCO3HAHHBII BHIOOP WHAMBHUAYaTbHOM TPACKTOPHH MPOJODKEHHUS OOpa3oBaHHs C y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTM K XUMHHM, OOIIECTBEHHBIX MHTEPECOB M MNOTPEOHOCTEH, yCHEelHON
npodecCHOHANBHON NIEeATENbHOCTH U PAa3BUTUS HEOOXOJMMBIX YMEHUW, TOTOBHOCTH aJalTUPOBATHCS B
npogeccuoHaIbHOI cpefie;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTUYECKHU 11e1eCO00pa3HOe OTHOIIEHUE K MPUPOJEe KaK MCTOYHMKY KM3HH Ha 3emiie, OCHOBE €&
CYIIECTBOBaHMs, IOHMMAaHHE IIEHHOCTH 3J0POBOr0 M 0e30macHOro o0pasza >KU3HU, OTBETCTBEHHOE



OTHOIICHHE K COOCTBEHHOMY (DU3UUYECKOMY M MICUXUYECKOMY 37J0POBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHIS
mpaBwI 0€30IMaCHOTO TOBEICHUS MIPH padOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOIINX 3[0POBBIO
M KU3HHU JTIOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOTy9aeMbIC PU U3YUYECHUU XUMUH, IS PEIICHUS 3aa4, CBI3aHHBIX
C OKpYXawuled OPUPOJHOW CPEAOW, ISl TOBBILICHHUS YPOBHSA HKOJOTUYECKOW KYJIbTYPbl, OCO3HAHMS
rJI00aTBPHOTO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTed MX PENICHHUS MOCPEJCTBOM METOJOB XHUMUH,
9KOJIOTUYECKOTO MBIIIJICHUSI, YMEHUSI PYKOBOJICTBOBAaTHCS MM B IO3HABATEJIbHOM, KOMMYHUKATUBHOW U
COLIMAJIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe mMeTanpeaMeTHBIX PE3yJIbTATOB BBIICISIOT 3HAYUMBIE 1T (DOPMUPOBAHKSI MHPOBO33PCHHUS
oOIIeHayYHbIC MOHATHS (3aKOH, TEOpHs, MPUHIMI, THUNOTe3a, (aKT, CHCTeMa, MPOIECcC, IKCIEPUMEHT U
JPYroe.), KOTOPbIE UCTOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax U IMO3BOJISIIOT Ha OCHOBE
3HAHWA W3 JITHX NPEeIMETOB (OPMHUPOBATH MPEICTABICHHE O IIEJIOCTHOM HAyYHOW KapTUHE MHpa, U
YHUBEpCaJIbHbIC Yy4eOHBbIE JeHCTBUS (ITO3HABATEJIbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOpBIE
obecrieunBarOT (HOpMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOM J1eSTEIbHOCTH.

IMo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YueOHbIE JeHCTBUS

Ba3oBble jornueckue aecTBus:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS PU OCBOCHUU 3HAHHI: PacKphIBaTh CMBICI
XUMUYECKUX TOHATAN (BBIIEIATh WX XapaKTepHbIC MPU3HAKW, YCTAHABIMBATh B3aWMOCBS3b C JIPYTUMH
TIOHSATHSIMH ), KCTIOJIb30BaTh MOHATHUS JJIsi OOBSICHEHUS OTJEIBHBIX (JAKTOB W SIBJIICHUN, BRIOUPATh OCHOBAHUS
Y KPUTEPHUH 7151 KITACCH(UKAIMI XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKINH, yCTAaHABINBATH MPUINHHO -
CJICJICTBEHHBIC CBSI3M MEXIy OOBEKTaMHU H3yYEHHUs, CTPOUTH JIOTHYECKHE PaACCYXICHUs (MHIYKTUBHBIC,
NeTYKTUBHBIE, TI0 aHAJIOTHH ), IeTIaTh BHIBOJIBI U 3aKIIFOUCHHSI;

yMEHHE TIPUMEHATh B TpOIecCe TIO3HAHWSI TOHATHS (MPEAMETHBIE H  METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIEC) MOJIENIN, UCIIONIb3YEMbI€ B XUMHH, MIPEOOpPa30BbIBATh MIMPOKO MPUMEHSEMbIE B
XUMHHM MOJIEIbHBIE TMPEACTAaBICHUS — XMMHUYECKMH 3HAK (CHMBOJI 3JIEMEHTa), XUMHUYeckas ¢dopMmyna H
ypaBHEHHE XHMHUYECKON peakIMH — TpU pelIeHUH Y4eOHO-TO3HABATEeNbHBIX 3a7ad, C Y4ETOM HTHUX
MOJIENBHBIX MPECTABICHUHN BBISBIIATh U XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKU N3y4aeMbIX OOBEKTOB —
XUMHYECKUX BEIIECTB W XUMHUYECKHX pEeaklMid, BBISBIATH OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H U TPOTHBOPEYMS B U3y4aEMBbIX ITPOLECCAX U SBJICHUSIX.

Ba3oBble uccienoBarebCcKHe N1eCTBUA

YMEHUE MCIOJIb30BaTh IIOCTABJIEHHBIE BOIIPOCHl B KAYECTBE WHCTPYMEHTA IIO3HAHUS, a TaKKE B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CYXICHMUIA;

MpHOOpETEHUE OMbITA MO MJIAHUPOBAHUIO, OPIaHU3ALIUU U MTPOBEICHUIO YYEHUYECKUX SKCIIEPUMEHTOB,
yMeHHe HalJIo/1aTh 3a XOJ0M IPOIEcca, CaMOCTOSITENILHO MPOTHO3UPOBATh €0 pe3yibTar, (GOpMyIUpOBaTh
0000IIEeHNST U BBIBOJBI IO pe3yJbTaTaM HPOBEAEHHOIO OIbITa, HCCIEIOBAHMS, COCTABIATH OTYET O
MIPOJIeIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMPATh, aHATM3UPOBATH W HUHTEPIPETHPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (GOpM
MIPEJICTABJICHUSI, TMOJIy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYNSApHAs JHUTEpaTypa XUMHUYECKOTO
COJIep’KaHus, CIpaBOYHBbIE MOCOOMs, pecypchl VHTepHeTa), KPUTUYECKU OIICHUBATh MPOTUBOPEUUBYIO M
HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE TPUMEHATH pa3lUYHbIEe METOJbl W 3alpochl MPH TOHWCKE W OTOOpe HHPOpMAIUH |
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMWMBIX JJis BBHINIOJHEHUS Y4eOHBIX M T[IO3HABATENBHBIX 3a/1a4
ompenenéHHOr0  THUMA, MpHOOpeTeHHWe OombITa B  O0JAcTH  HCIOJIB30BaHHUS ~ MH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJaJICHHE KYIbTYPOU aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX MOMCKOBBIX
CUCTEM, CaMOCTOATEIHHO BHIOMPATh ONTUMANEHYIO0 (OpPMY MpeaAcTaBleHUsI HHGOOPMALIUU U WILTIOCTPUPOBATH
pemiaeMble  3aJayd  HECIOKHBIMH CXEMaMH, JuarpaMMamu, JApyrumMu ¢opmamMu rpadukd U UX
KOMOHHAIIUSIMU,



YMEHHUE MCIONB30BaTh U aHAIM3MPOBATH B Ipoliecce y4eOHOW M HCCIIEOBATENbCKOM e TeIbHOCTH
MHPOpPMALMIO O BIMSHUW MPOMBIIUICHHOCTH, CEJIBCKOTO XO3SHCTBA M TPAaHCIOpPTa HAa COCTOSHHE
OKpYKaroLEH MPUPOTHON CPEBI.

KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1elCTBHUSA:

YMEHUS 337aBaTh BOIPOCH (B XOJ€ JHalioTa U (WIM) AUCKYCCHUH) MO CYIIECTBY OOCYKIaeMOil TeMBI,
(bopMynHUpOBaTh CBOU MPEAIOKEHHUSI OTHOCUTENIBHO BBITIOHEHUS MPEITI0KESHHON 3a1auu;

YMEHHsI MPEACTABIATh IIOJYYEHHBIE pE3YJIbTaThl I103HABATEIbHONW JAEATEIBHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTaX; JejaTb IPE3EHTAlMI0 pPE3yJbTaTOB BBHIIOJHEHUS XWMHYECKOTO SKCIEPUMEHTA
(JtabopaTOpHOTO OTBITA, TAOOPATOPHOH PAOOTHI IO MCCIIECAOBAHUIO CBOMCTB BEIIECTB, yICOHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM TO3HABATEIBHOW W
HCCIIEIOBATENIbCKON JIEATEIbHOCTH IPU PEIICHUU BO3HHUKAIOUIMX NpoOJieM Ha OCHOBE Yydéra oOLuX
MHTEPECOB U COTIACOBAHMS TMO3UINH (00CyX)aeHusI, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbD», KOOPIUHALINS
COBMECTHBIX JIEMCTBUIL, OTIpE/Ie/IeHnEe KPUTEPUEB M0 OLICHKE Ka4e€CTBA BBIIIOJHEHHON pabOThI U Jpyrue).

PeryasitTuBHble yHMBepcaJIbHbIe YUeOHbIe JeliCTBUS:

YMEHHE CaMOCTOSITENIbHO  ONpEAENATh LEIu  JACITEeIbHOCTH, IUJIAHUPOBaTh, OCYLLECTBIIATH,
KOHTPOJMPOBaTh M TpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BbIOMpaTh Hauboiee
3¢ dexTuBHBIE CMOCOOBI pEIICHHUs YYeOHBIX M TO3HABATENBHBIX 3a/1ad, CAMOCTOSITENBHO COCTABJATH WIU
KOPPEKTUPOBATh IPEIOKEHHBIA AJTOPUTM JEHCTBUM NPU BBINOJIHEHUM 3aJaHUN C Y4ETOM IIOTY4EHUS
HOBBIX 3HaHUHN 00 M3yyaeMbIX OOBEKTaX — BELIECTBaX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOIO
pe3ynbTaTa 3asBJIEHHOM IIeJM, YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBAaTh KOHTEKCTHI, IpeliaraeMble B
YCIOBHHM 3aJJaHUM.

NNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB MO OCBOEHHIO 00S3aTENLHOTO COJAEP)KAHUS, YCTAHOBJIEHHOTO
TaHHOUM denepanbHON paboveil mporpaMMOM, BBIIETSIOT: OCBOCHHBIE OOYUYAIOIIMMUCS HAy4dHbIC 3HAHMS,
YMEHHS U CIOCOOBI NeCcTBUM, criennduyeckue s npeaMeTHoi o0nactu «XuUMUs», BUJIBI 1€ATEIbHOCTH O
MOJIy4YE€HUIO HOBOT'O 3HAHMS, €M0 MHTEPIIPETAINH, TPe0OPa30BaHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX U
HOBBIX CUTYalHsIX.

K xonmy oOydyenus B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI OTPa)KaTb
c(hOpMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKHI 3JI€MEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAasi ¥ MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIeCTBa, MOJIb, MOJISIpHAsl mMacca,
MaccoBasi J0Js XMMHUYECKOTO JJIEMEHTa B COCIUHEHHH, MOJISIPHBIM OO0BEM, OKCHA, KHUCIIOTa,
OCHOBaHHUE, COJIb, DJEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCIICHUS, XHMHUYECKas peakius,
KJIacCU(pUKAIUsl peakUuid: peaklUd COCIWHEHUs, PEaKIUU pa3joKEHHs, Peakluu 3aMelieHUs,
peakiuu oOMeHa, 9K30- U IHJIOTEPMUUYECKUE PEaKIUH, TEIUIOBON 3(hdeKT peakiuu, sapo aroma,
AIIEKTPOHHBIA CJIOW aroma, aTOMHas OpOUTallb, paJuyCc aToMa, XUMHYECKas CBS3b, MOJISIpHAs U
HEMoJIApHas KOBAJEeHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBas JOJI
BeIeCTBA (MPOLIEHTHAS! KOHIICHTPAIHs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U MPUMEHATH STH MOHITHS MPU
OTIMCAHWU BEUIECTB U UX MPEBPAILlCHUI;

® CIOJIB30BaTh XHMMHUYECKYIO CHUMBOJIHMKY JUIsl COCTaBieHHS (OpMyNn BEIIeCTB M ypaBHEHUM
XUMHYECKUX PEaKILIU;

® OMNpeAeNisITh BAJEHTHOCTb ATOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTENEeHb OKHUCICHUS
3JIEMEHTOB B OWHApHBIX COEIUHEHUSAX, MPUHAIIECKHOCTh BEIIECTB K ONpEeAEIEHHOMY Kiaccy
coeMHeHul no GopmynaM, BUJ XUMHUYECKON CBSA3M (KOBAJIEHTHAs U MOHHAs) B HEOPraHMUYECKUX
COCIMHEHUX;

e packpsiBaTth cMblca Ilepuonnueckoro 3axkona [I. M. MenneneeBa: 1eMOHCTpUPOBATh OHUMAaHUE
NIEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHMYECKHMX DJIEMEHTOB OT HX IIOJIOXKEHHS B
Ileproguueckoli cucTeMe, 3aKOHOB COXPAaHEHHUsI MAcChl BEILECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4EHMsI, 3aKOHa ABOrazipo;



ONMCBHIBATh W XapaKkTepu3oBaTh TabmuuHyo ¢opmy Ileproandeckoil CHUCTEMBI XHUMHYECKHX
AJIEMEHTOB: pa3iMyaTh MOHATHUS «JIaBHas moAarpymnmna (A-rpynmna)» u «nobounas nmoarpynna (b-
rpymmna)», Majible U OOJbIINe MEePHOJbl, COOTHOCUTH 0003HAYCHHS, KOTOPbIe UMEIOTCS B TalOiHIe
«Ilepuognueckass cucremMa xumuueckux oanemeHtoB [ WM. MeHnngeneesa» ¢ 4UCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTAB U 3aps A1pa, 001Iee Yucio
3JIEKTPOHOB U paclpeesieHUue UX IO IEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMHUYECKHE 3JI€MEHTHI, HEOPraHMUECKHE BEIIECTBA, XMMUYECKHE Peakuuu (1o
YHCIIy U COCTABY YYacCTBYIOIMX B PEAKLIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BELIECTB pPA3JIMYHBIX KJIACCOB,
MOATBEPK/Iasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX YpaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKHX
peakuuii;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT MX KAUECTBEHHOI'O COCTaBa, BO3MOKHOCTU
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B PA3INYHBIX YCIOBHUSX;

BBIYMCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHMUYECKOTO dJieMeHTa N0 (opMyse COEIWHEHHUS, MAcCOBYIO JOJIO BEIIEeCTBA B PAcTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM PeaKIiy;

MIPUMEHITh OCHOBHBIE OINEpAlMi MBICIUTEIbHONW JESTeIbHOCTH — aHaju3 M CHUHTE3, CpPaBHEHHE,
0000111eHIE, CUCTEeMAaTH3alMI0, KIaCCHU(UKAIINIO, BHISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3EH —
JUIS U3y4YE€HUSI CBOWCTB BELIECTB M XUMUYECKHUX PEAKIIHH, €CTECTBEHHO-HAYUHbIE€ METO bl IO3HAHUS
— HabmI0IeHne, U3MEepEeHue, MOIETTUPOBaHNE, SKCIIEPUMEHT (peaibHbIN 1 MBICIICHHBIH);

ClIeIOBaTh MpaBWJIaM IOJIb30BaHUS XMUMHUYECKON MOCyAoW M JabopaTOpHBIM OOOpyIOBaHUEM, a
TaK)Ke MpaBUJiaM OOpalleHHs] ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU 1O BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX ONBITOB IO TMOJYYEHHIO M COOMpPAaHHIO Ta3000pa3HbIX BEIIECTB
(BoopoAa M KHCIOpPOJa), NPUTOTOBJICHHUIO PACTBOPOB C OMNPEIENEHHOM MaccoBOM Josiei
pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh M MPOBOJUTH XUMHYECKHE HKCIEPUMEHTHI IO
pacro3HaBaHUIO pacTBOPOB IIEJOYEH M KUCIOT C TOMOLIbK0 MHIUKATOpOB  (JaKMYC,
(dhenondTanenH, METHIIOPAHXK U IPYTHE).

K koHIy oOydeHus B 9 kiacce mpeIMeTHBIC Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHUX MMOHATHH: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJa, NOH,
KaTHOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCIIEHUS, XMMUYECKas peaklus, XMMUYECKas CBA3b, TEIJIOBOM 3(PPEKT peakuuu, MoJb,
MOJIIpHBIM 00BEM, PacTBOp, SJIEKTPOJUTHI, HEIIEKTPOJMTHI, IEKTPOJIUTHYECKAs AUCCOLMALIMS,
peakuuy MOHHOro oOMeHa, KaTalu3aTrop, XMMHUYECKOe paBHOBECHE, 0OpaTHMble U HEOOpaTHMBbIe
pEaKUMU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTaHOBJIGHUE, aUIOTPONMs, aM(pOTEPHOCTb, XUMHUECKas CBs3b (KOBaJEHTHas, WOHHas,
MeTaJUIMYecKas), KpUCTANINYecKas peléTka, KOppo3us METAIJIOB, CIUIaBbl, CKOPOCTh XUMHUECKOU
peakuuu, npeaenabHo fomycrumas konueHnTpauus [111K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATUHA M MPUMEHSTh 3TH HMOHATHUS IpU
ONMCAaHUU BEIIECTB U UX MIPEBPAILECHUI];

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJsl COCTaBJI€HHMS (OpMya BEIIECTB M YpaBHEHH
XUMUYECKUX PEaKIIHiA;

ONpeNeNiATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMHUUYECKUX OJJIEMEHTOB B COCAMHEHMSIX
pPa3IMYHOIO COCTaBa, IPHUHAUIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACcCy COEOUHEHHMM 110
¢dopmynaM, BUJ XUMHUYECKOW CBA3M (KOBaJIEHTHAas, MOHHAs, METaJIMYecKas) B HEOPraHMYECKUX
COEJIMHEHUSX, 3apsA] HOHAa MO XUMHMUYECKOW (opmyine, XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAVMHEHUM, TNl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBA,
packpsiBath cMbici [lepuoguueckoro 3axona JI. M. MeHnpgeneeBa M JEMOHCTPUPOBATh €r0O
MIOHMMaHHUe: OIUCHIBaTh U XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonudeckoil cucremsl
XMMUYECKUX 3JEMEHTOB: pa3jvyaTh MOHATUS «TJaBHas moAarpymnmna (A-rpymma)» u «mnoOouHas
noarpynna (b-rpynmna)», Mmanble u OoJbIIMe MEPHOIbI, COOTHOCHUTH 0003HAu€HHs, KOTOpbIE



HUMCIOTCA B HepHOIIH‘{CCKOﬁ Ta6JII/ILIe, C YHCJIIOBBIMHU XAPAKTCPUCTHKAMH CTPOCHHUSA ATOMOB
XMMHUYECKUX JJIEMEHTOB (COCTaB M 3aps] spa, o0IIee YUCIO AIEKTPOHOB M pacHpeaeICHue UX MO
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOUCTB DJIEMEHTOB M UX
COCIMHEHUH B IIpeieaxX MaJIbIX IEPUOAOB U IVIABHBIX OATPYIII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKHUE 3JICMCHTBI, HCOPraHNM4YCCKUEC BCUICCTBA, XUMUUCCKUC PCAKIITNN (HO
YHUCIy M COCTAaBYy y4YaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, 1o H3MEHEHHIO
CTCNICHEH OKHUCICHUS XUMUUYCCKUX 3HGMGHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIMHME W CIENU(DUUSCKUE XHMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BCHICCTB, NOATBCPIKAAA OIMMCAHUC IMPUMEPAMHU MOJICKYJIAPHBIX W HMOHHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIINX XUMHNYCCKUX peaKuHﬁ;

COCTaBJIATh YPaBHEHHS DJICKTPOJUTHUYECKON JUCCOLMAIMU KHUCIOT, MIEJI0Yed W COJIeH, MOJHBIE U
COKpAILEHHbIE YpaBHEHUS peakUuil HMOHHOTO OOMEHAa, ypaBHEHHUS peaklui, IOJTBEP:KJIAONINX
CYIICCTBOBAaHHC reHETHYESCKOH CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB,

PaCKpBIBATh CYIHHOCTH OKHUCIIHUTCIbHO-BOCCTAHOBUTCIbHBIX peaKIII/Iﬁ MMoCpCACTBOM COCTABJICHUA
AIIEKTPOHHOTO OajaHca TUX PEaKINi;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA, BOSMOXKXHOCTH HNPOTCKAHUA
XUMHUYECKUX IIPEBPALLECHHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIUMCIIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XAMUYECKOTO dJIeMeHTa 1o (opMysie COEIMHEHHUs, MAacCOBYIO [OJII0 BEIIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOUN pEaKINH;

coOirofaTh MpaBWila IOJIb30BAHMSA XMMHMUYECKOM MOCyIoM M 1abopaTopHbIM 00OpyIOBaHHEM, a
TAKXEC ITpaBUJIa O6paHIeHI/I$[ C BCHICCTBAMH B COOTBECTCTBHH C HHCTPYKHIUSAMH II0 BBIITOJTHCHHIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIONYYEHUI0 W COOMPAHHMIO Ta3000pa3HBIX BEUIECTB
(aMMMaKa ¥ yrieKucioro rasa);

NPOBOANTH  PEAKIHMH, MOATBEPXKIAIOIIME KAueCTBEHHBI COCTAB  PAa3IMYHBIX  BEIIECTB!
pacro3HaBaTh ONBITHBIM TyTEM XJIOPHA-, OpoMUI-, HOAWA-, KapboHaTr-, (ocdar-, cummkar-,
cynb¢aT-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS U MOHBI M3y4E€HHBIX METAJUIOB, IPUCYTCTBYIOIIHNE
B BOJIHBIX pacCTBOpPaxX HEOPraHUYECKHUX BEUIECCTB;

IPUMEHATh OCHOBHBIC OTIEPALMN MBICIUTENBHON JEATEIFHOCTH — aHAIN3 M CHHTE3, CPaBHEHHE,
00001IeHNe, CHCTEMATU3alNIO, BBISBICHWE MPUYNHHO-CICACTBCHHBIX CBS3€H — IS M3y4EHUS
CBOWCTB BEHIECTB M XHMHYECKHX PEaKIHi, €CTECTBEHHO-HAyYHbIE METOAbI MO3HAHUS —
HaOMIOZIeHNe, W3MEpEeHHe, MOJCIMPOBAaHHE, OSKCHEPUMEHT (pealbHBIi ¥ MBICICHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnyecTBo 4yacos
Ne HaumenoBaHue pa3iesioB H TeM MPOrPaMMBbI JaexTpomnLIe (HPpoBLIe)
n/n pask porp Bcero KonrpoabHeie IpaxTiaeckue o0pa3oBareJibHbIE pecypchl
padoThI padoThI

Pa3nes 1. [lepBoHayajibHble XHMHYECKHE TIOHATHS
11 XuMusl — BaXkHasi 00J1aCTh €CTECTBOSHAHMS U TIPAKTUYECKOM 5 5 Bubnuoreka [IOK

' JIEATENLHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemiectBa u XuMu4eckue peakiuu 15 1 Egg;%ﬁiﬁ;gﬁ{fﬂ £41837¢

Uroro no pazneny 20

Pasnen 2. Baknelimme npeacTaBUTe N HEOPraHNYEeCKNX BelIeCTB
2.1 Boznyx. Kucnopoa. [Tonsitiue 06 okcumax 6 Egg;lflﬁziiorfﬂ f41837¢
2.2 Bogopon.ITonsitie o Kucinorax v consx 8 1 Etilgglflﬁzl((izc]i)()l’{f/? £41837c
2.3 Bopna. PactBopsl. [ToHsiTHE 00 OCHOBaHUSAX 5 1 1 Etytlgglflcgzlijzc%?ﬁ? £41837¢
2.4 OCHOBHBIE KIIaCChl HEOPTaHUYECKUX COCTUHCHUIMA 11 1 1 Etytlgglflcgzlijzc%?ﬁ? £41837¢

Wroro no pazneny 30

Paznea 3. [lepuonnueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux 3jaemMeHToB /1. U. MenneseeBa. Ctpoenne aroMoB. XumMuieckas cBsizb. OKUCIUTENbHO-
BOCCTAHOBHUTEJbHbIE PEAKIINH

31 [Tepnogmueckuit 3akoH u [lepronnueckas cucTeMa XUMHYECKUX 7 bubnaunorexa [JOK
' anementos J[. 1. MenzeneeBa. CtpoeHue atoma https://m.edsoo.ru/7f41837c
bubaunorexka [JOK
3.2 Xumudeckas cBsA3b. OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 8 1 https://m.eds00.ru/7f41837¢
bubaunorexka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Bubmorexa LOK
P P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO HACOB I10 [IPOTPAMME 68 4 5
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9 KJIACC

Ne KoaunuyecTBo yacoB
n/ HaumenoBanue pa3aejioB U TEM MPOrPaAMMBbI K I JeKTponHbe (UHGpoBHLIe)
p porp Bceero OHTPOJILHBIE paKTHIecKkne o0pa3oBaTe/ibHbIE pecypchl
I padoThI padoThl
Pa3nes 1. BeniecTBO M XUMHYeCKHE peaKIUl
11 [ToBTOpeHue u yriyOiaeHre 3HaHU OCHOBHBIX pa3esioB Kypca 8 Kiacca 5 1 bubmorexa OK
: https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX PEaKIHi 4 bubnnorexa LIOK
: https://m.edsoo.ru/7f41a636
Bbu6mmoreka IJOK
13 ONEeKTPOIUTHYECKAs TUCCOLUAIMSL. XMMHUUECKHE PEaKIIMK B PaCTBOPAx 8 1 1 https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pasznen 2. HemeTa/sIbI H HX COeTHHEHUS
2.1 OO011as XapakTepUCTUKA XUMUUeCKUX 1eMeHTOB VIIA-rpymmsl. ["anorenst 4 1 buGnnorexa LIOK
' m P P a Py ) https://m.edso0.ru/7f41a636
29 OO0mmas xapakTepucTHKa XUMUIeCKUX 31eMeHToB VIA-rpymmbl. Cepa u € 6 Bubmoreka [JOK
' COEIMHEHHUS https://m.edso0.ru/7f41a636
23 OO0mas XapaKTepruCTHKa XUMHUYIECKUX 31eMeHTOB VA-rpynimbl. A30T, pocdop u ux 7 1 Bubmuoreka [JOK
' COeIMHEH NS https://m.edso0.ru/7f41a636
OO0mmas XapaKTeprucTHKa XUMHUYECKHUX 31eMeHToB [V A-rpynmbl. Yriepon U KpeMHUN Bubmoreka [JOK
2.4 8 1 2 .
M UX COEAMHEHHS https://m.edso0.ru/7f41a636
Wroro no pazneny 25
Pa3znen 3. Merajliibl M MX COeIMHEHUS
N bubnaunorexa [JOK
31 Obupe cpoiicTsa MeTa IO 4 https://m.edso0.ru/7f41a636
N bubnaunorexa [JOK
3.2 BaxkHeiime MeTauibl U UX COSIUHEHUS 16 1 2 https://m.eds0o.ru/7f41a636
Hroro o pazneny 20
Paznen 4. Xumus u oxkpy:kamomas cpena
4.1 BerectBa 1 MaTeprasl B 5KHU3HHU YEIOBEKA 3 Eubmiorexa LOK
' m P https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHOE Bpems 3 Eubmiorexa LOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 IIPOTPAMME 68 4 7
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



