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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma o XuMuu Ha ypOBHE OCHOBHOTO 0011eT0 00pa30BaHuUs COCTABIIEHA Ha OCHOBE TPeOOBaHUIA
K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHONM MNpPOrpaMMbl OCHOBHOIO 0OmIero oOpa3oBaHuf,
npeacraBieHHbIx B PI'OC OO0, a Takxke Ha ocHOBE ¢eaepaabHON paboyeil mporpaMMbl BOCTIUTAHUS H C
y4€TOM KOHILICTILHUU TpenojaBaHus y4eOHOro mnpeamera «XUMHs» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®eneparuu.

[IporpamMma mo xumuM Ha€T MpeAcTaBIeHUE O IEeNsAX, oOlel cTpaTeruu oO0y4deHHs, BOCIIUTAHUS U
pa3BUTHUs OOYydaIOUIUXCS CPEACTBAMU YUEOHOrO TMpeAMETa, YCTaHaBJIMBAeT O0O0s3aTeNIbHOE TNPEAMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpeieJIeHle ero Mo KjaccaMm U CTPYKTYpUpOBaHUE O pa3zesiaM U TeMaM
MPOrpaMMbl [0 XHMHH, OIpPEAEIseT KOJIMYECTBEHHbIE M KadeCTBEHHbIE XAPAKTEPUCTUKH COJEPKaHUS,
PEKOMEHAYEMYIO TIOCIEA0BATEIbHOCTh U3YUEHUS XUMUHU C YIETOM MEKIIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTHUKH y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yJaromuXcsl, ONMpeesieT BO3MOXKHOCTH
npeaMeTa JUisl peau3aluy TpeOoBaHMM K pe3ylibTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTeIbHON MpPOrpaMMbl
Ha YpOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs, a Takke TpeOOBaHUN K pe3yibTaTaM OOydYeHHUsS XUMUHM Ha
YpOBHE Iiefiell HW3ydeHUsT TMpeaMeTa U OCHOBHBIX BHJOB YueOHO-TIO3HABATEIbHOW JIE€ATEIbHOCTH
00y4Jaromerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMSI.

3HaHME XUMHH CIYKUT OCHOBOM i (OPMHUPOBAaHUS MHPOBO33PEHHUS OOydaloUIerocs, ero
MPEJICTaBICHU O MaTepuaJbHOM €IMHCTBE MHUpA, BAXHYIO pOJIb HUIpaloT ¢GopMupyemble XUMHUEH
MIPEJICTaBJICHHS O B3aHMMOIIPEBPALICHUSAX SHEPTUU M 00 3BOJIIOLUHU BEIIECTB B MPUPOJE, O MyTSIX PEIICHUS
I00ANBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOMW, MUIIEBON H
AKOJIOTUYECKON O€30TTaCHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET peanu3aliiii BO3MOKHOCTEN JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI IMYHOCTH,
e€ obmiel u GyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B GOPMHUPOBAHHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydarolnxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JesITeNbHOCTH, OJKCIEPUMEHTAIBHBIX U HCCIEA0BATEIbCKUX YMEHHH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HEeCCHOHATLHOM NesTeIbHOCTH;

3HAKOMHUT CO CHEHU(HUKON HAydHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIAJA HA
€IMHCTBO MPUPOIBI U YEIOBEKa, SBISETCS OTBETCTBEHHBIM 3TAllOM B (POPMHPOBAHUH €CTECTBEHHO--HAYYHON
IPAaMOTHOCTH OOYUYarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAaHUAM, K
MPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00yJarOIMIUXCS.

JlaHHbIC HampaBlICHUsT B OOyYECHUH XMUMHHU O00ECHEUYMBAIOTCS CHEIU(UKON COACp)KaHUA Yy4eOHOTO
npeaMeTa, KOTOPBIN SBJSIETCS MeNaroruyecku aJanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOIl HAyKHM XHMHH Ha
OTIPEIETIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHuUsI OPUEHTHPOBAH Ha OCBOCHHE OO YJarOITUMUCS
CUCTEMbl MEPBOHAYAIBHBIX MOHITUNA XUMHH, OCHOB HEOPraHMYECKOW XHMHUU W HEKOTOPBIX OTIEIBHBIX
3HAYUMBIX TOHATHI OPraHNYECKON XUMUH.

CrpykTypa coJiep>KaHus IPOrpaMMbl 10 XUMUU c(hOPMHUpPOBAHA HA OCHOBE CHCTEMHOT0 MOJX0/a K e
nzyuenuto. CojepxaHue CKIAJbIBACTCS M3 CHUCTEMbI MOHATHM O XMMHUYECKOM D3JIEMEHTE U BEIECTBE U
CUCTEMBbI MOHATUH 0 XMUMHUYecKOW peakuuu. OOe 3TU CUCTEMBbI CTPYKTYPHO OpPraHU30BaHbI 10 MPUHIUILY
MOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUHN Ha OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4Y€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3U;

— IpeaCTaBIeHUN 00 ANIEKTPOIUTUUECKON AUCCOIMAIIMY BEILIECTB B PaCTBOPAX.

Teopernueckre 3HaHHUSI pacCCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU MMOJIYYEHHBIX M OCMBICICHHBIX
(bakToB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K APYroMy, BBITIOJIHAS GYHKINUU OOBSICHEHUS U



MPOTHO3UPOBAHUSI CBOICTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHMS] M TOJIy4YeHUs
M3y4aeMbIX BEUIECTB.

OcBoeHMe mporpamMmbl MO XUMHUHU CHOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKOM
COCTaBJISAIOLIEH HayYHOW KapTHHBI MUpPA B JIOTHKE €€ CHUCTEMHOM NpPUPOJbl, IEHHOCTHOTO OTHOIIEHUS K
HAayYHOMY 3HaHHUIO U METOJIaM MO3HaHUA B Hayke. M3ydeHne XUMHUM MPOUCXOJUT C MPUBJICUCHUEM 3HAHUM
W3 paHee M3y4yeHHBIX yueOHBIX peaMeToB: «OKpyxaromui Mupy», «buonorus. 5—7 xknacce» u «dusuka. 7
KJIace».

[Ipu u3ydeHHH XUMUHU MPOUCXOTUT (GOPMUPOBAHUE 3HAHUN OCHOB XMMHMUYECKON HAyKH Kak 00JIacTH
COBPEMEHHOTO0 E€CTECTBO3HAHHS, MPAKTUUYECKON NESATENbHOCTH 4YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7ada y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XUMUUYECKUX 3HAHUN
— BaxHEHmMX (HaKTOB, TMOHATHUN, 3aKOHOB W TEOPETUUYECKUX TOJIOKCHHH, TOCTYIMHBIX 0000IIeHUH
MHPOBO33PEHYECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIIEHMH K HAyYHbIM METOJaM IO3HAHUSA MpH
M3YYEeHUU BEUIECTB U XUMHUYECKUX peakiuil, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIbHBIX YMEHUH U UX
MPUMEHEHUH B y4eOHO-MO3HABATEIIbHON M y4eOHO-HCCIIEe0BATEIbCKON EATEeIbHOCTH, OCBOCHUH IPaBUII
0e30macHOTO OOpaIeHus ¢ BENECTBAMHU B MIOBCETHEBHOM KU3HMU.

[Ipy m3ydyeHMn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHWs Ba)XKHOE 3HAYCHHE MPUOOpETH
TaKue LeJH, KakK:

— (¢opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K CaM00Opa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO pEIIEHUH, CHOCOOHON aJanTupoBaTbcs K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HamnpaBJIECHHOCTh OOyYEHHS Ha CHCTEMAaTHUeCKOe MPUOOILEeHHEe 00yJaroMMXCsl K CaMOCTOSTENbHOM
MO3HABATENbHON JESATeNIbHOCTH, HAayYHbIM METOJaM MO3HaHHs, (OPMHUPYIOIIUM MOTHUBALUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— o0OecrieueHne yCIOBUH, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00yUYaIOMIUMHUCS OTIBITa Pa3HOOOpa3HOU
NeSITeIbHOCTH, TIO3HAHUS U CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLMH), MMEIOIINX
YHHUBEpPCaJIbHOE 3HAUEHUE /TS PA3JINYHBIX BUJIOB JIEATEIbHOCTH;

— (dopmupoBanue oOmIeH (YHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCJIE
YMEHHH 00BACHATH U OLIEHUBATD SIBJICHUS OKPYXKAIOLIEr0 MUPA, UCIOJIB3YsI 3HAHUS U OTIBIT, [TOJIy4€HHBIE TPU
M3Y4YEeHUU XUMUH, IPUMEHATH UX IIPU PELIEHUH TPOOIIEM B MOBCEIHEBHOM KU3HU U TPYIOBOM JESITENbHOCTH;

— (popmupoBanue y oOyyaronuxcs T'yMaHUCTHUECKUX OTHOILIEHUH, MOHUMAaHUS [IEHHOCTH XUMHYECKUX
3HAaHWUN JUTsI BRIPAOOTKU SKOJIOTMUYECKU 11e7Ieco00pa3HOro MmoBeieHusl B ObITY M TPYIOBOIl AESITEIHLHOCTU B
LEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHON CpeIbl;

— pa3BUTHE MOTHUBAIUU K OOYYEHHIO, CIOCOOHOCTE K CaMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE
YCBOEHHSI 00111€4eNIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIIS U HAPABICHHOCTH
JaNbHEHIIero oOydeHus.

OO1ee yncno 4acoB, OTBEAEHHBIX /711 U3YUEHUS! XMMHUH Ha YpOBHE OCHOBHOTO 001Iero o0Opa3oBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B Heenio), B 9 kiacce — 68 yacoB (2 4aca B HEZEIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE TOHSITHS

[Ipenmer xumuu. Posib XMMUM B JKM3HM 4YeJIOBeKa. XHMMHUS B CHUCTEME HayK. Tella M BelecTBa.
®u3nMYECKUEe CBOMCTBA BEIIECTB. ArperaTHOE COCTOsSIHHE BellecTB. [loHsATHE 0 MeToaX TO3HAHUS B XUMHUH.
Yucteie BemecTBa 1 cMecH. CriocoObl pa3ieNieHrs CMeCeil.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMEHThl. CHMBOJBI XMMHYECKHX 3JeMeHTOB. IIpocTeie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudaeckas popmysa. BaeHTHOCTh aTOMOB XMMHUUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHass atomHass Macca. OTHoOcHWTENbHass MOJEKyJIsspHas Macca. MaccoBas 1Ot
XUMHYECKOT0 AJIEMEHTA B COCIUHEHUH.

KomnuectBo BemiectBa. Mosb. MossipHas Macca. B3auMoOCBS3b KOJIMYECTBA, MacChl M 4HCIA
CTPYKTYPHBIX €MHUII BelecTBa. PacuéTel mo hopmynaM XUMUYECKUX COCTUHCHUH.

dusndecKre U XUMUYECKUE SBIICHUS. XUMUUYECKAasl pEakius v €€ Mpu3HaKu. 3aKOH COXPaHECHHS MacChl
BEIIECTB. XUMHUUYECKHE ypaBHEHHs. Knaccuduramus XAMHUYECKHX peakmuil (COCAMHEHHS, Pa3JIOoKECHHUS,
3aMernieHus, 0OMeHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0U, IPaBUIaMu padOTHI B JIA0OpAaTOpHH U IpHEMaMHU 0OpaIIeHus ¢
abopaTOpHBIM 000PYAOBaHUEM, U3YUYEHHUE W ONMUCAHWE (PU3NYECKUX CBOMCTB OOpPA3IOB HEOPraHHMYECKHUX
BEIIECTB, HaOMOACHUE PU3NUeCKuX (TUTAaBICHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTICHHUE
Y KOHJICHCAITMS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEIHON MTPOBOJIOKH, B3aMOICHCTBHE
MeJla ¢ KHCJIOTOW) SIBJICHHWM, HAOMIOEHWE W ONMHCAaHWE IMPU3HAKOB MPOTEKAHUS XUMHYECKUX pPEaKIUi
(pa3noxeHue caxapa, B3aUMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHne THAPOKCHUIA METH
(IT) mpu HarpeBaHUH, B3aUMO/ICHCTBHE *Kee3a ¢ pacTBopoM cosid meau (1I), mzydenne crnocoOoB pazaeneHus
CMecel: ¢ TTIOMOIIbI0 MarHuTa, (GUIbTpOBaHUE, BBIMMAPUBAHUE, TUCTUIUIIMS, XpoMaTorpadus, MpoBeIeHNE
OYHMCTKH TTOBAPCHHOM COJIH, HAOIO/IEHNE U OTTMCAHUE PE3YIbTATOB MPOBEACHUS OIBITA, UIUTFOCTPUPYIOIIETO
3aKOH COXPaHEHUS MACChl, CO3/IaHNE MOJIEIICH MOJIEKYII (IIapOCTEePKHEBBIX).

BaxxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpocToe BemecTBo. Haxoxnenue
KHCIIOpOJia B Mpupose, GU3NUECKHe U XUMHYECKHEe CBOWCTBa (peakiuu ropeHus). Okcunabl. [Ipumenenue
kuciopoia. CriocoObl OJydeHUs KUCIIOPO/ia B JTA0OPATOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT Kucinopoaa
B npupoie. O30H — a0 TporHass MOAU(PHUKAIIHS KUCIOPOIa.

TemnnoBoit 3pPeKT XMMUYECKON peakiny, TEPMOXUMHUYECKUE YPaBHEHUSI, DK30- U DHAOTEPMHUUYCCKUE
peakuuu. TOMIMBO: Yyrojib U METaH. 3arpsi3HEHHE BO3/IyXa, YCHICHHE IMapHUKOBOTO 3 deKTa, pazpylieHne
030HOBOTIO CJIOS.

Bomopon — amemeHT M mpocTtoe BemecTBO. HaxokaeHwe Boaopoja B Mpupoje, (Gpu3nueckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TIosTydeHust. KuciaoTel u conu.

Monsipabiii 00bE€M Ta30B. Pacu€Thl Mo XUMHUYECKUM YPaBHEHHSIM.

®dusnueckue cBoiicTBa BoJbl. Boma kak pactBoputens. PacTBophl. HachlllieHHbIE M HEHACHIIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEHIECTB B BoJie. MaccoBasi J0Ji BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOMCTBA
Bosbl. OcHoBaHus. Ponb pacTBOpOB B Mpuposie W B JKM3HU 4YeloBeka. KpyroBopoT BoAbl B TPUPOJE.
3arpsi3HeHre TPUPOIHBIX BoA. OXpaHa M OYUCTKA MTPUPOTHBIX BOJI.

Knaccuduxarus HEOPraHUYECKUX COEIUHEHU. OKCHIBIL. Knaccuduxkanus OKCHJIOB:
coyieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIC, aM(oTepHbIe) U HeconeoOpasyromne. HomeHkiarypa OKCHIoB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomydeHne okCuaoB.

OcnoBanus. Kiaccudukanus OCHOBaHMA: MIEIOYM W HEpacTBOpUMBIC OCHOBaHHs. HomeHkiaTypa
ocHOBaHWH. Du3NYEeCKUe U XUMUYECKHE CBOKMCTBA OCHOBaHMM. [losiydeHne ocHOBaHUM.



Kucnortel. Knaccudukamus kucinor. HomeHknatypa kucior. @uzndeckue M XHUMHYECKHE CBOWCTBA
kucnoT. Pan aktuBHoctu MmetaiuioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenkiarypa cosieil. dusznueckue U XuMUYecKre cBorcTBa cosieil. [loyuenue comnen.

I'enernyeckas cBsI3b MEXKAY KaccaMy HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuii yIkcnepumenm:

KayeCTBEHHOE OIpe/eJeHHe COJEepKaHUs KHUCIOpoJa B BO3AyXe, IOJydeHHe, coOupaHue,
pacro3HaBaHHe U W3yYEHHUE CBOICTB KUCIOPOa, HAOIIOJEHHE B3aUMOACHCTBUSI BELIECTB C KHUCIOPOJAOM U
YCIIOBUSI BO3HHUKHOBEHHS U MpPEKpalleHUs ropeHus (moxkapa), O3HaAKOMJIEHHE C 0o0pa3liaMH OKCUIOB U
OTMCAaHHE UX CBOMCTB, MOJy4yeHUE, COOMpaHHe, paclio3HaBaHUE U M3y4YeHHE CBOMCTB BOJOpOJa (FOpEeHHE),
B3auMojeiicTBue Bogopona ¢ okcuaoM wmeau (II) (BO3MOXXKHO HCIONB30BAaHWE BHUICOMATEPHATIOB),
HaboieHe 00pas3oB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEN pacCTBOPEHUS BEILIECTB
C Pa3JIMYHOMN PAaCTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOH JI0JI€H PACTBOPEHHOTO
BEIECTBA, B3aMMOJCWCTBHE BOJBI C MeTaUIaMM (HATPHEM U KajbIeM) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEI0OBAaHNE 00pa3lloB HEOPTAHUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB, HAOMIOIEHUE
M3MEHEHHUS OKPACKU UHAMKATOPOB B paCTBOPAX KUCJIOT U IIeJIouei, U3ydeHne B3aUMOACHCTBHSI OKCUIa MEAN
(I) ¢ pacTBOpoM CEpHOM KHCIOTBHI, KHCIOT C METaUIaMH, pEeaKIuil HEHUTpaTu3auy, IOoTydeHUE
HEPACTBOPUMBIX OCHOBAHHI, BBHITECHEHHE OJHOIO MeETajula APYrdM W3 pacTBOpa COJIM, pELICHHE
AKCIEPUMEHTAIBHBIX 33/a4 10 TeMe «BaxkHel1me Kiiacchl HEOPraHMYEeCKUX COEIMHEHUI.

IMepuoauyeckuii 3axkoH u [lepuoanyeckas cucrema xuMudeckux iemMenToB Jl. U. MenneneeBa.
Crtpoenue atomoB. Xumuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PEaKIMU

[lepBbie MONMBITKY KJIACCUPUKAIIUN XUMUYECKUX AJIeMEHTOB. [IoHsATHE O TpyIax CXOIHBIX 3JIEMEHTOB
(1IenoYHbIe U LIENOYHO3EMEbHbIE METAJIbl, TAJIOT€Hbl, HHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpble 00pa3yroT
amoTepHbIe OKCUIBI U THIPOKCH/IBI.

[Tepuonuueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux sieMeHToB J[. M. Menneneena.
KopoTkonepuonnas u amuaHonepuoHas ¢hopmsl [lepuoaudeckoit cucteMbl XUMUYeCKuX anemeHToB /1. U.
Menneneea. [lepuoabl u rpynmbl. @U3UUECKUN CMBICI TOPSIAKOBOIO HOMEpPa, HOMEPOB MEPUOJA U TPYIIIIbI
AJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX siiep. M3oTombl. DiekTpoHbl. CTPOCHHE AIIEKTPOHHBIX 000JI09eK
aTOMOB nepBhIX 20 xumuyeckux 3meMeHToB [lepuoaunyeckoii cucrtemsl [{. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO JIEMEHTA 10 €ro nojoxkeHuto B [lepuoaunueckoii cucreme . . Menaeneena.

3aKOHOMEPHOCTHM H3MEHEHUS paguyca aTOMOB XHMHUYECKHUX OJJIEMEHTOB, METaNIMYECKUX H
HEMETAJJTNYECKUX CBOICTB MO IpynnaM U MepuoiaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB /ISl pa3BUTHUS
Hayku U nipaktuku. J[. . MenpaeneeB — y4€HbINA U TpaXKJaHUH.

Xumuyeckasi cBsizb. KoBasieHTHas (MOJsipHAss M HEMOJIAPHAsl) CBSA3b. DJIEKTPOOTPUIATEIHHOCTD
XUMHYECKUX 37IeMeHTOB. loHHast CBS3b.

Crenenp oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpomeccsl OKuciaeHHs WU
BoccTaHoOBNeHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii sIkcnepumenm:

U3ydYeHHe O0O0paslloB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THUIAPOKCHIA IIMHKA C
pacTBOopaMu KHCJIOT M IIeJouei, MPOBEACHHE OTbBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peaKkiuil (ropeHue, peakluu pa3ioKeHUsl, COSTUHEHUS).

Mesrcnpeomemmnnie ceasu

Peanuzanust MeXmnpeaIMETHBIX CBsi3ed MPH H3y4EHUH XUMHHM B 8 KIJlacCce OCYILIECTBISIETCS dYepes
HCIO0JIb30BaHKE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATHI, TaK U MOHATHM, SIBISIOIIUXCS] CACTEMHBIMU IS
OTJIEbHBIX NPEMETOB €CTECTBEHHO--HAyYHOT0 IUKJIA.

OO01ue ecTeCTBEHHO--HAyUHbIe MOHATHSA: HAaydHBIA (DaKT, rUmoTe3a, TEOpHs, 3aKOH, aHaIN3, CUHTE3,
KJlaccupUKanusi, NEPUOAUYHOCTb, HAONIO/IEHUE, SKCIEPUMEHT, MOJEIMPOBAHHME, H3MEpPEHHE, MOJEIb,
SIBJICHUE.



®duzuka: mMarepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJA, M30TOIBI, PaJWOAKTUBHOCTb,
MOJIEKYNa, D3JEKTPUYECKUN 3apsijl, BEIIeCTBO, TeNo, OO0BEM, arperatHoe COCTOSIHHME BEIIeCTBa, Tras,
¢buznyeckue BeIUUNHBI, UHUIIBI U3MEPEHHUs, KOCMOC, TUIaHEeThl, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE MOPObI, MOJIE3HBIE HCKOMIAEMbIE, TOTUIUBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMHYeCKasi peaKius

[Tepuonuueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux sieMeHToB J[. M. Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB XMMHUECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB,
KaJusl, KaJbIUs U UX COCUHEHUN B COOTBETCTBHH C MOJIOKEHHEM 3JIeMeHTOB B [lepruoanueckoii cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMUYECKOW CBS3U. THIBI KPUCTAIMYECKHX DPEIIETOK, 3aBUCUMOCTH
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUIa XUMHYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIeCTB. XHMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIUMHEHHM, TeHETUYECKasi CBSA3b HEOPraHMYECKUX
BEIIECTB.

Knaccudukanus XuMu4eckuX peaklyuii o pa3IuyHbIM IIPU3HAKaM (110 YUCITy U COCTaBY Y4aCTBYIOLIUX
B PEaKIUU BEILECTB, 110 TEII0OBOMY 3(P(EKTy, 0 U3MEHEHHIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX AIEMEHTOB,
Mo 0OpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U SHIAOTEPMHUECKHE PEaKLUU, TEPMOXUMHUYECKHE
YpaBHEHHUS.

[Tonsite o ckopocty xumudeckoil peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peaknusix. IloHsATHE O TOMOTEHHBIX M TreTeporeHHbIX peakuusx. [lonstue o karamuze. [lonsTHe o
XUMHYECKOM paBHOBecuH. DakTOpbl, BIUSIOLNME HA CKOPOCTh XUMHYECKOW pEaKIMH U TOJIOKEHHE
XUMHYECKOTO PAaBHOBECHS.

OKHCAUTENEHO-BOCCTAHOBUTEIbHBIE peaxiuu, ANEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHOW peakiuu. COCTaBJIeHHE YpaBHEHUU OKHCIHMTEIbHO--BOCCTAHOBUTEJBHBIX PEAKIUN C
MCI0JIb30BAHMEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopus >JIEKTPOJUTHYECKON TUCCOLMAIUU. DJIEKTPOJUTHI M HEANEKTPOIUTHI. KaTHOHBI, aHWOHBI.
MexaHu3M JIUCCOLHUAIMU BEUIECTB C Pa3MYHBIMU BHJIAMU XUMH4YECKOW cBsi3u. CTeneHb IUCCOIUAIUU.
CunbHbIe U clladble AEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y caoBHs IPOTEKaHUsI peakiil HOHHOTO 0OMEeHa, TOJIHbIE U COKpAIIEHHbIE
WOHHBIC ypaBHEHHUs peaknuii. CBOWCTBa KHCIOT, OCHOBAaHMM M COJIC B CBETE NPEICTaBICHUN 00
AIEKTPOJIUTUYECKOHN qucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O TUIposIH3e CoNel.

Xumuueckuii sIkcnepumenm:

03HAKOMJICHHE C MOJIEISIMH KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYECKHUX BEIECTB — METAJIOB U
HeMeTauloB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPUs), HCCICIOBAHWE 3aBHCHUMOCTH
CKOPOCTH XMMHUYECKOH peakIy OT BO3ACUCTBUS pa3UUYHbIX ()aKTOPOB, UCCIIEIOBAHHUE AIIEKTPOIPOBOIHOCTH
PacTBOPOB BEIECTB, MPOLECca TUCCOLMALUU KUCIOT, IIeJo4Yeil U cojeil (BO3MOKHO MCIOJIB30BaHUE BHUJIEO
MaTepUasoB), MPOBEACHNUE OIBITOB, WUTIOCTPUPYIOIINX MPU3HAKH MPOTEKaHUs peakluii MOHHOTO OOMeHa
(oOpazoBanme ocajaka, BbIACIEHHWE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOMIHUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue, peakiuu pa3iokKeHus, COSUHEHNs ), pacllo3HaBaHUE
HEOPraHMYECKHUX BEIIECTB C MOMOUIbI0 KAUeCTBEHHBIX PEaKIMi Ha MOHBI, PEHIeHHE IKCIEPUMEHTAIbHbIX
3azad.

HemeTauibl u MX coeJUHEHUS

OOmass xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEINeHU
okucnenus. CtpoeHne u (pu3ndecKkrue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XHUMHYECKHE CBOWCTBA Ha
nmpuMepe xyiopa (B3aMMOJICUCTBHE C METaUIaMH, HEeMeTajulamu, Iesnodamu). XsopoBomaoposa. ComsHas



KHCJIOTa, XUMHUYECKUE CBOMCTBA, MOMy4YeHHe, MpUMeHeHue. JlelicTBre XJiopa U XJIOPOBOJOPO/Ia Ha OpTaHU3M
yenoBeka. BaxkHeilne XI0puasl U X HaX0KJIEHUE B IPUPO/IE.

OO6mras xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
creneHn okucieHus. CTpoeHHe W (QHU3UYECKHE CBOIMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AmtoTponiHBIE MOIU(UKAIIMN KUCIOPOJIa M Cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHHE,
¢buznueckue U XuMHUeckue cBoicTBa. OKCHUIBI Cephbl KaK MPEICTABUTENN KHUCIOTHBIX OKcuaoB. CepHas
KHCTIOTa, (U3MYEecCKHe U XUMHUYECKHe CBoicTBa (OOmiMe Kak NpeACcTaBUTeNs Kiacca KHUCIOT H
cnenuduueckrue). XuMUUYECKHE peakliru, JIeKallke B OCHOBE MPOMBIIIEHHOTO CI0co0a MoJIydeHus: CepHOn
kucioThl. [Ipumenenue ceproit kucnotel. CoJid CEpHOU KUCTOTHI, KAYECTBEHHAS PEAKIUs Ha CYIb(aT-uoH.
Haxoxnenue ceppl M €€ COECIMHEHUN B TPHUPOJE. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOMIEH Cpelibl
COCIMHEHUSIMU  cepbl (KUCIOTHBIE JOKIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
MpeI0TBPALLCHUSI.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETeHU OKUCIIEHUA. A30T, pacCpOCTpaHEHuUeE B IpUpoie, pu3ndeckue u XuMuieckue ceoictsa. Kpyrosopor
azoTa B mpupoje. AMMHUAK, ero pu3nYecKkue U XMMUYECKHE CBOWCTBA, MosiydeHue u npumeHenue. Conu
aMMOHMSI, UX (PU3HUECKHE U XUMUYECKHE CBOICTBa, MpuMeHeHHe. KauecTBeHHast peakiiys Ha MOHbI aMMOHHS.
A30THas KHCIOTa, €€ moyydyeHue, (pu3ndeckue U XuMu4eckre cBoicTBa (001ue Kak MmpeacTaBuTeNs Kiacca
KUCIOT W crnenuduueckue). lcnonb3oBaHue HUTPATOB U COJIH aMMOHHSA B KayeCTBE MHHEPAIbHBIX
ynoOpenuii. XuMHUYECKOE 3arpsi3HEHUE OKpYKaoIled Cpelabl COCIMHEHUSMHU a30Ta (KUCIOTHBIE JI0XK]IH,
3arpsi3HEHUE BO3/lyXa, MOYBBI B BOJI0EMOB). Docdop, amnorpornHsie Mogudukanuu dhochopa, puzndeckue u
xumudeckue cBorctBa. Okcun docdopa (V) u dbocdopHas kuciora, pu3nyeckue 1 XUMUUECKHE CBOMCTBA,
nonydeHue. Mcnonp3oBanue pocdaroB B kauecTBe MUHEPAIBHBIX YI0OPEHUH.

OO6mras xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETIeHU OKUCIICHUS. YTIEpOoJ, alIOTPONHbIE MOAU(HUKALIMU, PACIPOCTPAHEHNE B TIPUPOJIE, PU3NUECKUe U
XUMUYEeCKre cBorcTBa. AncopOius. Kpyroopor yriaepoa B mpupojae. OKCHabl yriieposa, ux Gu3ndecKue u
XMUMHYECKHUE CBOMCTBA, JEWCTBHME HA JKHUBBIE OPraHU3MbI, MOJyYEHHE U TNpPUMEHEHHE. DKOJIOTHMUYecKHe
poOJIeMBbI, CBSI3aHHBIE ¢ OKcHUIOM yriiepoaa (IV), runoresa rio0anbHOTO MOTETUICHHS KIIMMAaTa, TApHUKOBBINA
s dekT. YronbpHas KUCIOTa U €€ COH, X (PU3NUecCKUe U XUMUYECKUE CBOMCTBA, MOJydeHHE U IPUMEHEHHUE.
KauectBennast peakiuss Ha KapOoHar-uoHbl. lMcnonb3oBaHue KapOOHATOB B  ObITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepoaa (MeTaH, 3TaH,
STHJIEH, alleTUJIEH, STaHOJ, TJIULEpPUH, YKCycHas KucioTa). [IprpoaHble HCTOYHUKY YIIIEBOIOPOAOB (Yyroib,
MPUPOJHBIN Tra3, He(Th), MPOAYKTH MX THepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: )KHUPaX, OelKax, yriaeBoAax — U UX POJIM B JKU3HM YEIOBEKa.
MarepuanbHOe €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETUHEHUH.

Kpemnnii, ero ¢pusnueckrue 1 XUMHYECKHUE CBOMCTBA, TIOJTydeHHe ¥ TpuMeHeHne. CoeTMHEeHUsI KpEMHUS
B npuponae. O6mue mnpeacraBieHuss o6 okcune kpemuus (IV) m kpemHmeBoit kuciore. CumMKaThl, UX
UCIO0JIb30BaHUE B OBITY, B IPOMBILIIEHHOCTH. BajkHele cTpouTeNnbHbIE MaTepuabl: KepaMuKa, CTEKIIO,
IIeMEHT, OeTOH, jxene300eToH. [IpoOiaeMbl 0e30MacHOTO HMCIOJIB30BAHUS CTPOUTEIBHBIX MaTEpPHAJIOB B
OBCEIHEBHOM KU3HU.

Xumuueckuii sIkcnepumenm:

u3ydyeHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSIHOM KHCIOTBHI, MPOBEJICHUE
KayeCTBEHHBIX PEaKlUii Ha XJIOPHUI-UOHBI U HAOIIOCHHE MPU3HAKOB X MPOTEKAHUS, OMBITHI, OTPaXKaIOIIIe
¢usznyeckue M XUMHYECKHE CBOWCTBA TaJOr€HOB M HX COEIMHEHUH (BO3MOXHO MCHOJIb30BaHHE
BHJICOMATEpPHAJIOB), O3HAKOMJICHHE C 00pasiamMu XJIOPUAOB (TaJOTeHHIOB), O3HAKOMJIEHHWE C OOpa3iaMu
ceppl W e€ coemuHEeHUsMH (BO3MOXKHO MCIOJB30BaHUE BHUICOMATEPUATIOB), HAONIOACHHE Tpoliecca
00yrIMBaHMs caxapa Mo ACMCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI, H3y4€HNE XUMHUECKIX CBOWCTB
pa30aBiIeHHON CEpHOM KHCIOTHI, MPOBEICHHE KAaueCTBEHHOUN peakluu Ha CyiabpaT-MOH U HaOIOJeHHE
Mpu3HaKa e€ MPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKHMMHU CBOMCTBaMU a30Ta, (ochopa M UX COCTUHECHUN



(BO3MOXHO HCIIOIH30BAHHUE BUCOMATEPHATIOB), 00pa3aMu a30THBIX U (pocHOpHBIX yaoOpeHuH, MoTydeHue,
coOupaHue, pacro3HaBaHHWE M U3Y4YEHHE CBOMCTB aMMMaKa, MPOBEJICHUE KAUECTBEHHBIX PEaKIHMi Ha MOH
aMMOHMSI U (pocdaT-MOH U U3yYEeHUE NPU3HAKOB UX MPOTEKAHUS, B3aHMMOJICHCTBHE KOHLIEHTPUPOBAHHON
a30THOM KHCIOTBI C MeAbl0 (BO3MOXHO HCIOJIb30BAHME BHJEOMATEPHANIOB), H3Y4YEHHE MOJesel
KPUCTAJUTMYECKUX peméToK anMaza, rpadura, QymiepeHa, O3HAKOMJICHHE C IIPOILIECCOM ancopOruu
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM IMPOTHUBOTa3a, MOJIydeHUE, coOMpaHue,
pacrno3HaBaHHle U U3y4YeHHUE CBOMCTB YITIEKUCIIOTO ra3a, MpOBEeHHE KaueCTBEHHBIX peakluii Ha KapOoHaT U
CIJIMKAT-HOHBl M H3y4YeHHE MPU3HAKOB HUX MPOTEKaHHS, O3HAKOMJIEHHE C MPOIYKLIHMEW CHIMKAaTHON
MPOMBIIIJICHHOCTH, pELIEHHE OSKCIEpUMEHTANbHBIX 3a7ad 1o Teme «BaxHeilline HeMeTaulbl U HUX
COCTUHEHUS.

MeTtanjbl M UX COeIMHEHHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKUX 3JIEMEHTOB — METaUIOB HAa OCHOBAaHUU HX TIOJIOXKEHUS B
[Tepuonnueckoit cucreme xumuueckux anemeHtoB [[. M. MenpneneeBa u crtpoeHus atomMoB. CTpoeHue
MeTaioB. MeTtamnuyeckasi CBSI3b MU MeTa/NIMYecKasi KpUCTaJUIMYecKasi peléTka. DIeKTPOXUMHUUYECKUN psifl
HaIpsDKEHUH MeTauioB. Du3Wyeckne W XUMHYECKHE CBOMCTBAa MeTauioB. OOmue crnocoObl MOTydeHUs
MeTaiioB. [loHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YyT'yH, TIOpATIOMUHUN, OpOH3a) U WX MPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounble Metamabl: mnoJiokeHue B llepuomuueckod cucreme Xumudeckux nsnemeHtoB J[. .
MenpeneeBa, CTpoeHHE MX aTOMOB, Haxo)kJeHue B mpupoje. Pu3nyeckue U XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kaiaus). OKCHUIbl M THAPOKCUABI HATpUs U Kanusl. [[puMeHeHne menouHbIX METaIOB U UX
COECIUHEHUM.

[IlenoyHO3eMENbHBIE META/UIBl MarHui M KalblMil: mojiokeHue B Ilepuomumueckoil cucreme
xuMuueckux semeHToB J1. 1. MeHnneneeBa, CTpO€HHE UX aTOMOB, HAXOXKJI€HUE B npupoae. dusnyeckue u
XMMHYECKHE CBOMCTBA MarHus W Kaiblius. BaxHeiine coeAUHEHUs KalblUs (OKCHUM, THIPOKCHUII, COJIN).
KécTkoCTh BOMIBI M CLIOCOOBI €€ YyCTpaHEHUS.

Amomununil: nonoxkenue B Ilepuomnueckoi cucreme xumudeckux snemeHToB . M. Menpeneena,
CTpOEHHE aTOMa, HaXOXKJeHHe B npupoje. Ousnueckre 1 XUMUYECKHE CBONCTBA allOMUHUS. AMDOTEpHbIE
CBOMCTBa OKCHJA U THAPOKCH/IA ATIOMUHHUSL.

Kenezo: momoxenue B Ilepumommnueckoirt cucrteme xumuyeckux snemeHTtoB JI. WM. Menpgeneesa,
CTpOEHHE aToMa, HaxoxkjaeHue B mnpupone. dusnueckue M XuMUdeckue cBoilcTBa xene3a. OKcuupl,
ruapokcuabl 1 conu xenesa (I1) u sxenesa (III), ux cocras, cBOMCTBA U TTOJTyYCHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C o0pa3llaMl METaUIOB M CIUIaBOB, MX (PM3MYECKUMHU CBOICTBaMH, H3y4€HUE
pe3ynbTaTOB KOPPO3WM METAIOB (BO3MOJXKHO HCIIOJIb30BAaHHWE BHUACOMATEPHATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUSl OKCHJA Kbl M HATpus C BOJOW (BO3MOXHO HCIOJB30BAHUE BHUJCOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB KECTKOM BOJIBI, MpOLIECca TOPEHHUS kKeje3a B KUCI0po e (BO3MOXKHO UCIIOJIb30BaHKE
BUJIEOMATEPUAIIOB), IPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX peaKLUi Ha HOHBI: MarHus, KaJbIUs, aTFOMUHHUS,
nuHKa, xxenesa (I1) u xenesza (III), meau (II), HabmromeHne U omKMcaHWe MPOIIECCOB OKPANTUBAHUS TIJITAMEHU
MOHAMHM HaTpHsl, Kalusg M Kaublusg (BO3MOXKHO HCIIOJIb30BAHHME BHUIEOMATEPHANIOB), HCCIIEIOBaHHE
amM(OTEepHBIX CBOMCTB I'MAPOKCHIA AIIOMUHMS U THAPOKCUAA LIMHKA, PELHICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BaxHelnme MeTauibl U UX COETUHEHUS.

XuMHUSA U OKPYKaKIIas cpena

BemectBa 1 mMaTepuansl B MOBCEAHEBHON KU3HU YejoBeKa. be3onmacHoe MCHob30BaHUE BEIIECTB U
XUMHYECKUX peakuuil B ObITy. [lepBas moMOIIb MPH XMMUYECKHUX 05KOTAaX U OTPABIICHUSX.

XuUMHYecKoe 3arpsA3HeHHE OKpyKarollel cpenbl (mpeaesibHas J0MyCTUMAasi KOHIIEHTpAIUs BEIIECTB,
nanee — [1/1K). Pons XuMuu B perieHUH 3KOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3ydeHue 00pasroB MaTepUaioB (CTEKIIO, CIIJIaBbl METAJIJIOB, TIOJTMMEPHBIC MaTEPHUAIIbI).

Mesrcnpeomemmnie ceasu



Peanuzanusi MeXmnpeaIMETHBIX CBsi3ed MPH H3y4EeHUH XUMHHM B 9 Kilacce OCYIIECTBISIETCS depes
MCIO0JIb30BaHUE KaK OOLINX €CTEeCTBEHHO-HAYUHBIX MTOHSITHIA, TaK U MOHSITHH, SBJISIOIIMXCS CHCTEMHBIMH IS
OTJIebHBIX NPEJMETOB €CTECTBEHHO--HAyYHOT0 IUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIe MOHATHA: HAYYHbIM (DakT, runoresa, 3aKOH, TEOPHS, aHAJIU3, CUHTE3,
KJlacCU(pUKanus, NEePUOAUYHOCTb, HAOIIOJCHHUE, SKCIEPUMEHT, MOJIETUPOBAHHE, H3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3D (HEKT, TEXHOIOTHsI, MaTepUalbl.

®duznka: mMarepusi, aToM, SJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIUJA, H30TOIbI, PaAHMOaKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKUN 3apsijl, MPOBOJIHUKHU, MOTYIPOBOAHUKH, AUIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
Ten0, 00bEM, arperaTHOe COCTOSIHHE BEILIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaNINYecKasl penérka,
CIUIaBbl, (PU3UYECKHE BEJTUYMHBI, €IUHHIIBI M3MEpPEHUs, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Connue.

buonorus:  QorocunTes, apixanume, Ouocdepa, IKOCHUCTEMA, MHUHEpPAIbHBIC  YyIAOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, rumpochepa, MHHEPAITBI, TOPHBIC IOPOIBI, TIOJIE3HBIE HCKOTIaeMbIe, TOTUTHBRO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yabTaThl OCBOCHHSI IPOTPaMMBbl OCHOBHOTO 00111er0 00pa30BaHusl JOCTUTAIOTCS B XOI€
oOyueHUs: XMMUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHHOMN AEATEIHHOCTH B COOTBETCTBUU C TPAAUIIUOHHBIMU
POCCUIMCKHMH COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMHU, MPHUHSTHIMH B OOIIECTBE
MpaBWJIaMd M HOpPMaMH IMOBEJEHUS M CHOCOOCTBYIOT IIpolleccaM CaMOIO3HAaHMs, CaMOpa3BUTUS H
COIMATM3AIINN 00 YJarOIIHXCS.

JluuHOCTHBIE pPE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYaIOLIUXCA PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN M pacHIMpPEHHE OIbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUYECKOMY M HAyYHOMY HACJIEIUIO,
MOHUMAaHMs 3HAYEHUS XMMHUYECKOM HAyKHM B JKM3HM COBPEMEHHOTO O0O0IlecTBa, CHOCOOHOCTH BIaJETh
JOCTOBEpHON MHGOPMAITHEH O TIEPEIOBBIX JOCTIXKCHHUSIX U OTKPBITHIX MUPOBOW M OTEUECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEJICTaBICHHUS] O COIMAIBHBIX HOPMaxX M MpaBUIaX MEKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE,
KOMMYHHUKATUBHON KOMITIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, YIeOHO-HUCCIIe0BATEILCKOM, TBOPUYECKOU 1
IpYrux BUAAX AESTEIbHOCTH, TOTOBHOCTU K pa3HOOOPa3HOW COBMECTHOW NESTENbHOCTH MPU BHIIOIHEHUH
yueOHBIX, TO3HABATENbHBIX 33/1a4, BHITOJHEHUH XUMUYECKUX HKCIIEPUMEHTOB, CO3JaHIH Y4eOHBIX TPOEKTOB,
CTpeMJICHHS K B3aUMOIIOHUMAaHHIO ¥ B3aMMOIIOMOIIIM B IIPOIECCe 3TOM yueOHOM AesITeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHUE U MOCTYIKU CBOMX TOBApHILEH C MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM 0CO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEHIECTBE M XUMHYECKOM peakIMh, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH W COCTaBJISIOUIME OCHOBY JJIi MOHMMaHHUS CYIIHOCTH HAy4HOMU
KapTUHBl MUpA, TMPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SIX
YeJ0BeKa ¢ MPUPOIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO03HABaTEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJIyY€HUE HOBBIX 3HAHUN TI0 XUMHUHU, HEOOXOAUMBbIE /TSI
00BSICHEHHST HAOJI0IaeMBIX MPOIECCOB U SBJICHUH, MO3HABATEILHOM, HWHPOPMAIIMOHHON M YHTATEIHCKON
KYyJIbTYpbl, B TOM 4YHCIIE HaBBIKOB CAMOCTOSTEIbHOW pabOThl C Y4eOHBIMHU TEKCTaMH, CIPaBOYHOM
JUTEPaTypPOM, TOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMU MH(DOPMALIMOHHBIX TEXHOJIOTUI;

UHTEpeC K OOy4eHHI0O U TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
caMo00pa3oBaHMIO, TMPOEKTHOM U HCCIEAOBATENbCKOM NIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHIIEM;

4) popmMupoBaHus KyJbTypPbl 310POBbA:

OCO3HAHME IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3I0pPOBBIM 00pa3 >KW3HU, OCO3HAHWE MOCIEACTBUNA M HENPUATHE BPEAHBIX NpHUBBIYEK (ymoTpeOieHus
QJIKOTOJIs, HAPKOTHKOB, KYpEHHsI), HEOOXOIMMOCTH COOJIOJICHUS MPaBHJI OE30TTaCHOCTH TP OOpAIEHUH C
XMMHYECKMMH BEIIECTBAMH B OBITY U peanbHOMN KU3HHU;

5) Tpya0BOro BOCIUTAHMS:

MHTEpEC K MPaKTHYECKOMY H3y4eHHUI0 Mpodeccuil U TpyAa paziuyHOro poja, yBaKEHUE K TPYAY H
pe3yibTaTam TPyI0BOM JEeSITENbHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHHMSI TPEIMETHBIX 3HAHUM 110 XUMHUH,
OCO3HAHHBII BBIOOp WHAMBHUAYAJIBHON TPAaeKTOPUU MPOJOJDKEHHS OO0pa30BaHMsI C Y4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, YCHEITHOM
npodeccHoHabHON AESITETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX yYMEHHUH, TOTOBHOCTH aJalTHPOBAThCS B
npodeccuoHalbHOH cpene;



6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

HKOJIOTMYECKHU LieJecooOpa3Hoe OTHOLIEHHE K MPUPOJie KaK UCTOUYHUKY JKM3HU Ha 3emile, OCHOBE eé
CYIIECTBOBaHMS, IMOHMMaHHE LEHHOCTU 3J0pOBOro M Oe3omacHoro obpa3a >KH3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHHUE [IEHHOCTH COOIIOICHUS
MpaBuJ 0€30MacCHOTO MOBEICHUS TP paboTe C BELIECTBAMHU, a TAKXKE B CUTYAIHX, YIPOKAIOIINX 30POBbIO
W KW3HH JTIOJCH;

CIOCOOHOCTH MPUMEHSTh 3HaHUS, TTOJTy4aeMble IPU U3Y4YEHUN XUMUH, JJIs pEeLICHHs 3a/1a4, CBI3aHHbBIX
C OKpYXXalolllel NPUPOJHOW CpeloW, UIsi TOBBIIIEHUS YPOBHS HKOJOTHYECKOW KYJIbTYpPbl, OCO3HAHHUS
rJ100aTBPHOTO XapakTepa SKOJOTHYECKHX MpoOieM M MyTel UX perieHHs] MOCPEeICTBOM METOJIOB XUMMHH,
HKOJIOTHYECKOTO MBILIUICHUS, YMEHHUSI PYKOBOJCTBOBAaThCS MM B IO3HABATEIbHOM, KOMMYHHUKATUBHON U
COIMAJIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe meTanpeaMeTHBIX pPe3y/IbTaTOB BBIICISIOT 3HAYUMBIE JJIs1 (POPMUPOBAHUS MUPOBO33PEHHUS
oOuieHay4Hble MOHATHS (3aKOH, TEOpHs, NMPHUHIMII, TUHOoTe3a, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U
Jpyroe.), KOTOpble UCHOJBb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax U MO3BOJSIOT Ha OCHOBE
3HAHUW U3 ATHX NPEeIMETOB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHOW HAyYHOW KapTUHE MHpa, U
yHHUBEpcaJbHble Yy4ueOHblEe NeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHUKATHBHbBIC, PETYISATUBHBIE), KOTOpPbHIE
obecneunBatoT (popMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMcTBUSA:

YMEHHS UCTIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHS TPH OCBOCHUU 3HAHUMN: PACKPHIBATH CMBICI
XMUMHYECKUX TMOHATUN (BBIACNATh UX XapaKTEepHbIe NMPHU3HAKH, YCTAHABIMBATH B3aHUMOCBS3b C JPYTUMHU
MOHATHUSIMHU ), UCTIOJIB30BATh NOHSTUSA JUI OOBSCHEHUS OTNIENbHBIX (DAKTOB U SIBICHUH, BBIOUPATh OCHOBAHUS
U KPUTEPUU JJIs KJIacCUPUKAIIMN XMMUYECKHUX BEIIECTB U XUMUUECKUX pPEeakLUi, yCTaHaBIUBATh IPHUUYNHHO-
CIIEICTBEHHBIE CBS3M MEXIY OOBEKTAaMHU H3y4EHUS, CTPOUTH JIOTMUECKHE PACCYKIEHUS (MHIYKTUBHBIE,
JeTyKTUBHBIE, 110 aHAJIOTUH ), IEJIaTh BBIBOJIbI U 3aKITIOUCHHUS;

yMEHHE TPHUMEHATh B TpOIECCe TO3HaHUA TMOHATUS (IpeaIMEeTHble U  MEeTalpelIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B XUMHHU, PE0OPa30BbIBATh MIUPOKO MPUMEHSEMBIE B
XUMHH MOJICNIbHBIE TPEACTABICHUS — XUMHYECKHH 3HAK (CHMMBOJ 3JIeMEHTa), XUMHuueckas (opmyna u
ypaBHEHHE XUMUYECKOM peakIuu — MpH pelIeHUH Yy4eOHO-NO3HABATEeNbHBIX 3a7ad, C Y4ETOM HTHUX
MOJENBHBIX MPEICTABICHHUM BBISBISATh U XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU H3y4aeMbIX 0OBEKTOB
— XUMHYECKHX BEIIECTB M XHMHUYECKUX pEeaKIUil, BBISBIATH OOLIME 3aKOHOMEPHOCTH, NPUUYUHHO-
CIIEICTBEHHBIE CBSA3H U MIPOTUBOPEUHS B U3y4aeMBbIX MpoIleccax U SBICHUSIX.

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOIPOCHI B KAaueCTBE WHCTPYMEHTa IO3HAHMS, a TaKXKE B
KayecTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI MO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

pHOOpeTEeHNE OMBITA N0 TUIAHUPOBAHUIO, OPraHU3ALMH U POBEACHUIO YUEHUYECKUX IKCIIEPUMEHTOB,
yMeHHe HabIoaTh 3a X0JI0M IpOoIecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €T0 Pe3yNbTaT, (GOPMYIUPOBAThH
00001IeHNsT U BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOTO OIbITa, HMCCIEAO0BAHUSA, COCTABIATH OTYET O
MpoiesIaHHOM padoTe.

Patora ¢ undopmanmueii:

yMEHHE BBIOMpATh, aHATU3UPOBATH U MHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUAOB U (OpPM
MPE/ICTaBJICHUS], MOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (HAYYHO-NOMYJSIpHAs JIMTEpaTypa XUMHUYECKOTO
COJIep’KaHusl, CIpaBOYHbIE MocoOusi, pecypchl MHTepHETa), KPUTHUYECKH OIICHHBATh NMPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHATh pa3InyHble METOJbl M 3alpochl MpH MOUCKe W oTOope uHbOpMauuu U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX [UIsl BBINOJHEHHUS Y4YeOHbIX M TMO3HABATENbHBIX 33134
ompeneaEHHOTO  THWMa, MNPUOOpEeTeHHe OmbiTa B  OOJACTH  HMCIHOJIB30BAaHUA  HMH(POPMAIMOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTHIA, OBJIaJIECHUE KYJIbTYpPOil aKTUBHOTO UCIIOIb30BAHUS PA3IUYHBIX TTOUCKOBBIX
CHCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTUMANIBbHYIO (OPMY IIpEJICTaBICHNUs HH(OOPMALIUK U UILUTIOCTPUPOBATH
peliaeMble 3alaud  HECIOXKHBIMH CXeMaMH, JAdarpaMMaMu, JApyrumMu Qopmamu rpaduku U UX
KOMOMHAIUAMU;
YMEHHE UCHOJB30BaTh U aHAJIM3UPOBATh B Mpolecce y4eOHON M HCCIeI0BaTENbCKON JEATEeIbHOCTH
nH(OPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEIbCKOTO XO3siCTBA U TPAHCIOpPTAa HA COCTOSIHHE
OKpY’Karolen NpUpOTHON CPEIBI.
KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUA:
yYMEHUS 3a/1aBaTh BOMPOCHI (B X0J€ auanora u (Wiu) AUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOW TEMBI,
(bopMynupoOBaTh CBOU MPEIOKEHNUS OTHOCUTEILHO BBIIOJHEHUS IPEIOKEHHON 3a1auu;
YMEHHSI TPEICTABISATh TMOJYYEHHBbIE pPE3yAbTaThl IO3HABATEIbHOM MAEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JejaTh IPE3EHTAIUI0 pPEe3yIbTaTOB BBHINOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTa
(JtabopaTOpHOTO OTBITA, JIAOOPATOPHOU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);
yMEeHHSI y4eOHOTO COTPYyJHHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM IIO3HAaBAaTEIbHOW U
UCCIIEIOBATENIbCKON JIETEIbHOCTH MpPHU PEUICHUH BO3HUKAIOUIUMX MpPoOJeM Ha OCHOBE y4yéra oOuux
MHTEPECOB U COTIaCOBaHUS MO3ULUN (00CYXAeHUS, 0OMEH MHEHUSMH, KMO3TOBbBIE IITYPMBbD», KOOPIUHALIUS
COBMECTHBIX JICHCTBHI, OTIpeiesieHne KpUTEpUEB M0 OIIEHKE KayecTBa BBITIOJHEHHOW paboThI U IpyTHe).
PeryasiTuBHbIe YHUBEPCAJbHbIEC YYeOHbIE JeCTBUSA:
YMEHHE CaMOCTOSATENbHO OIpeaeisaTh LEIu JeSTeNbHOCTH, IUIaHUPOBaTh, OCYILIECTBIISATH,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITENBHOCTb, BBIOMpaTh Hauboiee
3¢ deKTUBHBIC CIIOCOOBI pElICHUs] Y4eOHBIX M TIO3HABATEIBHBIX 3a7ad, CAMOCTOSITEILHO COCTaBIISATH HIIH
KOPPEKTUPOBATh MPEIJI0KEHHBIN aJIrOPUTM JEHCTBUN MNP BBINOJHEHUU 3aJaHU C Y4ETOM TMOJYYCHUS
HOBBIX 3HaHHUI 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIIHIX, OLIEHUBATH COOTBETCTBHE IMOJyYEHHOTO
pe3ynbTaTa 3asBJICHHOW IIeJI, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBAaTh KOHTEKCTHI, INpeasiaraeéMble B
YCJIIOBUHM 3aJJaHUM.
HNPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3y/lbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEp>KaHHS, YCTAaHOBJIEHHOTO
naHHOM (enmepasibHOM pabodeil mporpamMMoi, BBIIETSAIOT: OCBOECHHBIC OOYYarOIIMMHUCS HAydHBIC 3HAHWSI,
YMEHHUS U CTIOCOOBI JMCTBUM, crierupuieckue Uit MpeAMETHOM 001acTi « XUMUS», BUIBI JESITEIBHOCTH 110
MOJIy4YE€HUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAlU, TPEO0OPa30BaHUIO U MPUMEHEHUIO B PA3IMUHbIX Y4eOHBIX
Y HOBBIX CUTYyalIUsX.
K xonmy oOyueHus B 8 kiiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPa)kaTb
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUH: aTOM, MOJIEKYNa, XUMHUYECKUH DJIEMEHT,
MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JII XMMHMYECKOTO D3JE€MEHTa B COEAUHEHHM, MOJSPHBIH O00BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, 3JEKTPOOTPULATENLHOCTb, CTENEHb OKUCICHHS, XUMHUYECKas peaklus,
KJIacCU(UKaAIUsl PeaKIil: peakuuu COEAUHEHHUS, PEAKIMH Pa3IO0KEHUs, peaklUUud 3aMelleHus,
peaknuu 0OMeHa, IK30- M DHJIOTEPMHUYCCKUE PEaKIUH, TETUIOBON 3(DQeKT peakuuu, Aapo aroma,
AIIEKTPOHHBIN CJION aToMma, aToMHasi OopOUTaib, paJuyc aroMa, XUMUYecKasl CBs3b, MOJSpHAs U
HEMoJIApHasi KOBAJIEHTHAs! CBSA3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH, PacTBOpP, MaccoBas JOJIS
BelecTBa (MPOICHTHAs KOHIICHTPAITUsI) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHMYECKUX MOHATUN W NPUMEHSTh 3TH MOHATUS MPHU
OTHMCAHUU BEUIECTB U UX MPEBPAIllCHUI;

® CIOJIb30BaTh XUMHYECKYI0 CHUMBOJMKY Ui COCTaBJ€HUS (OpMYN BELIECTB M YpaBHEHMI
XUMHUYECKUX PEAKIINH;

® ONpeleNsITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHHSX, CTEMEHb OKHUCICHHS
AIIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHA/UICKHOCTh BEIIECTB K ONPENEIEHHOMY KIIaccy



coeMHeHUI no ¢opMyaMm, BUA XUMHUECKON CBs3U (KOBAJICHTHAs W MOHHAs) B HEOPraHUYECKHUX
COEJIMHEHUSX;

packpsiBaTh cMbich [leproandeckoro 3akoHa [[. MI. MeHnneneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEePUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX OJJIEMEHTOB OT HX TIOJIOKEHUS B
[lepuoauueckoii cucteMe, 3aKOHOB COXPAaHEHHUsI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEeHHUsI, 3aK0OHa ABOraJipo;

OMHCHIBAaTh M XapakTepu3oBaTh TaOnuuHyio (opmy I[lepuoanueckoit CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB: pas3InuyaTh MOHATHUS «TJIaBHas moarpymmna (A-rpymma)» u «nodouyHas nmoarpynma (b-
rpynmna)y», Majble  OOJIBIINE TIEPUOJIBI, COOTHOCHTHh 0003HAYCHUS, KOTOPhIE UMEIOTCS B TaOIHIIS
«Ilepnoguueckass cucrema xuMmuueckux odiemeHtoB JI. M. MengeneeBay ¢ 4YUCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsia sipa, o0liee 4ucio
AIIEKTPOHOB U pacrpeAesieHUe X MO IEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMUYECKHE FIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE peaKkiuu (110
YHUCITYy ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3 (deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOICTBA BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEpK/1asi OMHMCAaHKE MPUMEpPaMHU MOJIEKYISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

MPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAILIEHUH B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATE OTHOCHUTENBHYIO MOJIEKYJISPHYIO UM MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO IOJIIO
XMUMHYECKOTO 3JIEMEHTa Mo (QopMyle COeAMHEHHUS, MacCOBYIO [OJII0 BEIIeCTBa B pPacTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKInu;

MPUMEHSITh OCHOBHBIE ONEpAllMU MBICIUTEIbHON NEATENbHOCTH — aHallu3 U CHUHTE3, CpPaBHEHUE,
000011eHIe, CUCTEMATHU3AIIHIO, KIACCU(PHUKAIUIO, BBISIBICHUE MPUYNHHO--CIICICTBEHHbBIX CBSI3EH —
JUIS U3YYEHUS CBOMCTB BEIIECTB U XUMUUECKHUX PEaKIMii, €CTECTBEHHO-HAayUYHbIE METO bl TO3HAHUS
— HaOJIIO/ICHKE, H3MEpPEHNE, MOICTTUPOBAHHUE, SKCTICPUMEHT (peaTbHbIN U MBICJICHHBIN ),

clleIoBaTh MpaBUjaM IMOJIb30BaHUS XMMUYECKOW MOCYIOW M J1abopaTOpHBIM 00OpyIOBaHUEM, a
TaKKe MpaBuiIaM OOpalleHus ¢ BEHIECTBAMH B COOTBETCTBUHU C MHCTPYKIHUSMHU MO BBIMOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO MOJYYEHHIO M COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa W KHCIOpOJa), MPHUTOTOBJICHHIO PACTBOPOB C OMNPEACIEHHONW MacCOBOW mojei
pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHE DSKCIIEPUMEHTHI IO
pacro3HaBaHUIO PaCTBOPOB MIEIOYEH U KUCIIOT C TIOMOIIBI0 HHAMKATOPOB (JIakMyc, (peHomdraneuH,
METHJIOPAHXK U JPYTHE).

K koHiy oOy4yeHuss B 9 kJjacce mpeaAMETHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)kaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX MOHATUN: XUMUYECKHI 2IIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENEeHb OKHUCIICHUS, XUMHUECKasl peaklns, XUMUUecKas CBS3b, TEIJIOBOU 3(h(eKT peakiuu, MOJb,
MOJISIPHBIM 00BEM, pacTBOP, SIEKTPOJIUTHI, HEIJIEKTPOIHUTHI, AIIEKTPOJUTHUECKAS AUCCOIUALIMS,
peakIuy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUECKOE pPaBHOBECHE, OOpaTUMbIe M HEOOpaTHMBbIC
peaxiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIICHUE
U BOCCTaHOBJIEHHE, AJUIOTPOINHUS, aM(POTEPHOCTb, XMMHUYECKasi CBs3b (KOBaJE€HTHas, HMOHHas,
MeTaJJIn4yecKasi), KpucTaJlsInueckas pemérka, Koppo3usi METauIOB, CIIaBbl, CKOPOCTh XUMUYECKOM
peakuuu, npeneabHo nonyctuMas konmeHTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHI M MPUMEHSATH 3TH MOHATHUS IPU
OTHMCAHUU BEUIECTB U UX MPEBPAIllCHUI;

UCIO0JIb30BAaTh XMMHMUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHHS (OopMya BEHIECTB M YpaBHEHUH
XUMHUYECKUX PEAKIINH;



OTpEENATh BAJICHTHOCTh M CTENEHb OKHUCIECHUS XUMUYECKHX DJIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOTO COCTaBa, MPHUHAJUIC)KHOCTh BEIIECTB K OMNPENCTIEHHOMY KJaccy COEAWHEHUH [0
dbopmMynam, BUA XUMUYECKOH CBS3M (KOBaJEHTHAs, MOHHAS, METAIJIMYECKAs) B HEOPraHUYECKUX
COCIMHEHUX, 3apsA] MOHAa MO XMMHUYECKOM Qopmyre, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbici [lepuonnueckoro 3akona [[. WM. MeHneneeBa W JEMOHCTPUPOBATH €O
MOHMMAaHHe: ONUCHIBATh W XapakTepu3oBaTh TaOnmuuHyio ¢opmy Ilepuonnyeckoil cucTeMbl
XMUMHMUYECKUX DJIEMEHTOB: pa3linyaTh MOHATUS «TJIaBHAs moarpynmna (A-rpymnma)» U «1moboyHas
noarpynma (b-rpynma)», manbsie W OoJibIIE TEPUOIBI, COOTHOCHTh O003HAYCHHs, KOTOPHIE
UMEIOTCS B MEPUOAMYECKON Talnuile, C YWCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sApa, oOliee Ynucio 3JIEKTPOHOB U paclpeieieHue Ux 1o
AIIEKTPOHHBIM CJIOAM), OOBICHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB JIEMEHTOB U UX
COEIMHEHUH B Mpezenax MajiblX EPUOJIOB U INIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMUYECKHE FIEMEHTbI, HEOPraHWYECKUE BEIIeCTBA, XUMUUECKHE PeaKIiH (110
YHUCIy U COCTaBY yYacTBYIOIIUMX B PEaKIMU BEUIECTB, MO TEIJIOBOMY 3 (}eKTy, Mo HM3MEHEHHUIO
CTETEeHEeN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME W CICHU(PUICCKUE XMUMHYECKHE CBOWCTBA MPOCTBHIX H
CIIOXHBIX BEIECTB, MOATBEPXkAas ONMUCAHHE MPUMEpPAMU MOJEKYJISPHBIX U HOHHBIX YpaBHEHUMN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISATh YPaBHEHUS AIIEKTPOJIUTUUECKON TUCCOLMAIIMN KUCIIOT, LIEN0Yeil U coyel, MOJIHbIe U
COKpalEHHbIE YpaBHEHMsI peakiuii MOHHOrO OOMEHa, YpaBHEHHUS pPEeaKlMid, MOITBEPKIAIOIINX
CYIIECTBOBaHHE FEHETHUECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX PeaKLUid;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTU MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO IOJIIO
XMUMHYECKOTO 3JIEMEHTa Mo (QopMyie COEIUHEHMs, MAacCOBYIO [OJII0 BEIIECTBa B pacTBOpE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKInu;

coOo1aTh TpaBUiIa TOJIB30BAHUS XUMHYECKOW TOCYAOM M JTAOOpaTOpHBIM O0OPYAOBaHHUEM, a
TaKKe IpaBuiia oOpalleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUSMH IO BBHINOJTHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO MOJYYEHHIO M COOMpPAaHHIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa ¥ yrieKucioro rasa);

MPOBOJUTH PEAKIIMH, TOATBEPHKAAIOIINE KaUeCTBEHHBIN COCTaB pa3IMUHbIX BEIIECTB: PACIO3HABATD
OTIBITHBIM ITYTEM XJIOPHUA-, OpOMUI-, HOU-, KapOOHaT-, pocdar-, cummkar-, cynbdart-, THAPOKCHI-
MOHBI, KATHOHBI aMMOHHUS U HOHBI U3yYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEIECTB;

MPUMEHSITh OCHOBHBIE OTEpAllMU MBICIUTEIbHON NEATENbHOCTH — aHallu3 U CHUHTE3, CpPaBHEHUE,
00001IeHNe, CHUCTEMAaTU3alllI0, BBISBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3CH — IS M3ydeHUs
CBOMCTB BEUIECTB M XUMUYECKUX pEaKLHH, €eCTeCTBEHHO-HAy4YHbIE METOJAbl IO3HAHUA —
HaOI0CHUE, U3MEpPEHNEe, MOACITIUPOBAHUE, IKCIIEPUMEHT (pealbHBINH U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3ae/ioB DJIeKTPOHHbBIe (LM(pPOBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoasmwie Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
Xumusi — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU JESATEIbHOCTH https://m.edsoo.ru/7f41837¢
yeroBeKa
12 BemtecTBa 1 XuMHu4ecKkue 15 | bubmuoreka [JOK
peakuuun https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Paznen 2. Baxueiiime npeacrtaBuTe/ M HEOPraHMYeCKUX BelleCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bu6mmoreka [JOK
00 okcHmax https://m.edsoo.ru/7f41837¢
9 Bonopona.Ilonstue o kucnorax 2 | bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. Ilonstue 06 5 | | bubmmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 | bubmuoreka [JOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepunoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE PeaKIUU




[Tepuoanueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK

3.1 XHMUHECKUX d1eMeHTOB 1. 11 7 https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CTpoeHue
aToMa
- f)(I/IMI/I‘-IeCKaSI CBS3b. . Butmorexa LIOK
) KUCIHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEILHBIE PEAKIIUU
" L5 bubmuorexa [JOK
TOTO 1o pasiieity https://m.edsoo.ru/7f41837¢
p 3 bubmuorexa [JOK
C3CPBHOC BpEMi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTuyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Pa3nes 1. BemecTBo U XMMH4YeCKHe peakuuu
11 IToBTOpEHue u yrioyOnenne 3HaHUM 5 1 bu6mmoreka [JOK
' OCHOBHBIX Pa3/IeJoB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHUS
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 | bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpymnmel. Cepa u eé 6 bubmorexa [TOK
' PYHIIBL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mmas XxapakTepuCTUKa XUMUIECKIX
2.3 sneMeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmmorexa OK
' PYHHEL. ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mmas XxapakTepUCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmorexa [TOK
' . PYIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHEHUS
Hroro no pazgeny 25




Pasgen 3. Meraiibl 1 UX COeTUHEHUA

. bubmmoreka [JOK
3.1 Obmme cRolcTBa METaMIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Bakueime MeTaUIbI U UX COEIUHEHUS 16 hitps://m.edsoo.ru/7f412636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy»kaomas cpeaa
4.1 B B )KU3HH YEJIOBEKA 3 bubmorexa [IOK
' CHICCTBA H MaTCpHaTIbl T https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmiorexa LOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
















YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET
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