


MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE OCHOBHOT'O OOILEro oOpa3oBaHMs COCTaBlCHA
Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHMS OCHOBHOI 00pa3oBaTelIbHOM
MporpaMMbl OCHOBHOTO 001Iero obpaszoBanus, mnpeactaBieHHbix B ®I'OC OO0, a
Takke Ha OCHOBe (QeaepanbHON pabouelt TporpaMMbl BOCHUTAHHS H C Y4ETOM
KOHIICTIIMU TIpernoAaBaHusl y4yeOHOro mpeamera «XuMus» B 00pa30BaTENbHBIX
opranmsanusax Poccuniickoit denepanun.

[Iporpamma mo xumuu Aa€T NpEACTaBICHHE O UENIX, OOIeH cTpaTeruu
o0Oy4YeHHsl, BOCTIUTAHUSA U Pa3BUTUSL OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO IpeaMmeTa,
yCTaHABIMBAaeT  00s3aTeIbHOE  NPEAMETHOE  COJACp)KaHUE,  IpelyCMaTpUBACT
pacmpenelneHre €ro Mo KilaccaM W CTPYKTYpUpOBaHHME IO pas3ieiaM M TeMaMm
MporpaMMbl 10  XHMHH, OIpeneisieT  KOJMYECTBEHHble U  KayeCTBEHHbIE
XapaKTePUCTHKU COJIEP>KaHUs, PEKOMEHIYEeMYIO MOCIeA0BATEeIbHOCTh U3YUEHUS XUMUHI
C YY€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, IOTUKU yu4eOHOTo mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroImuXcs, ONpenessieT BO3MOXHOCTH IpenMeTa JUIs
peanuzanuu TpeOOBAaHWU K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOU
nporpaMMbl Ha YpPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUUN K
pe3yiabTaTaM OOyYeHHUS XUMHM Ha ypOBHE Ilefiell M3ydeHHus INpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATENFHON JIEATEIBHOCTH 00YYaroImEerocs o 0OCBOCHUIO y4eOHOTO
COJIepKaHUS.

3HaHMEe XUMHH CIY>KUT OCHOBOM i (OpPMHUPOBAHHS MHPOBO33PEHUS
o0yyaroIerocsi, €ro npeJCcTaBIeHU 0 MaTepUAIILHOM €IMHCTBE MMpPa, BaXKHYIO POJIb
urparoT GopMHpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAILEHUSIX SHEPTHH U 00
3BOJIIOLIMM BEUIECTB B MPUPOJIE, O MYTAX PELICHUs riI00albHbIX IPOOJIeM YCTOMUYNBOTO
pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, HIHEPreTUUYECKOWM, MUIIEBOM M AKOJOTMYECKOU
0€3011acHOCTH, POOJIEM 3IPaBOOXPAHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peayu3alliid BO3MOXKHOCTEH Ui caMOpa3BUTHUS U (OpMHUpPOBAHUS
KyJbTYpPBI IMYHOCTH, €€ 001Iel U PYHKIIMOHATBHONH TPaMOTHOCTH;

BHOCHT BKJaJ B (OPMUPOBAHHME MBIIUIEHUS W TBOPUYECKUX CIOCOOHOCTEM
o0yyaromuxcs,  HaBBIKOB  HMX  CaMOCTOATENbHOM  y4yeOHOW  JeATeNbHOCTH,
OKCIEPUMEHTAIbHBIX W  HUCCIENIOBAaTEIbCKUX yMEHWH, HEOOXOAMMBIX KaK B
MTOBCETHEBHOM JKU3HH, TaK U B IPO(ECCUOHATILHON e TeIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IWIsfJa Ha €AMHCTBO IPUPOJBI U YEJIOBEKA, SIBIAETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YYaIOIIIXCS;

crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHONIICHUSI K ECTECTBEHHO-
HAyYHBIM 3HAaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIIUXCS.



JlanHble HampaBieHUss B OOy4YeHHHM XHUMHH OOecleuuBaloTcsa crenupukon
coJiepKaHusl yueOHOTo MpeMeTa, KOTOPBI SIBIIsSIeTCS Mearoruyecky aJanTHPOBAHHBIM
oTpakeHHeM 0a30BOM HAyKH XMMHHU Ha OTPEICIEHHOM dTare e€ pa3BUTHsL.

Kypc xumMun Ha ypoBHE OCHOBHOIO 00Iero o0pa3oBaHUSI OpPUEHTHUPOBAaH Ha
OCBOEHHE OOYy4YaloIIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHITHA XUMHH, OCHOB
HEOPraHMYECKON XMMHMHM M HEKOTOPBIX OTHEJIBHBIX 3HAUYMMBIX MOHATHI OpraHMYECKON
XUMUH.

CtpykTypa coaepKaHHMs MHpPOrpaMMbl IO XUMHUHM c(OpMHpOBaHA Ha OCHOBE
CUCTEeMHOro mnonaxojna K e€ wusydeHuto. Cojep)kaHUE CKIAIbIBAeTCS M3 CHCTEMBI
MOHATUM O XMMHYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI IOHATHH O XMMHMUYECKOMN
peakiuu. O0e STH  CHCTEMBI CTPYKTYPHO  OPraHM30BaHbl 10  IPUHIIHITY
MIOCJIEZIOBATEILHOTO Pa3BUTUSl 3HAHUN HAa OCHOBE TEOPETHUYECKUX IpEACTaBICHUI
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 3NIEKTPOTUTUUECKON AUCCOIMAIINH BEILIECTB B paCTBOPAX.

TeopeTnueckue 3HaAHUS PAaCCMATPUBAIOTCSI HA OCHOBE YMITMPUIECKH TOTYYECHHBIX
1 OCMBICJICHHBIX (paKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYTOMY,
BBIMOJIHSASL (YHKUMM OOBSICHEHHWS H TPOTHO3MPOBAHMS CBOWCTB, CTPOCHUS H
BO3MOXKHOCTEH NMPaKTUYECKOT0 MPUMEHEHHSI U MOJTyUYEeHUS U3Y4aeMbIX BEILIECTB.

OcBoeHue IporpamMmbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MTPEACTABICHUS
0 XMMMYECKOW COCTaBIIAIOLICH HAy4YHOM KAPTUHBI MHUpa B JIOTUKE €€ CUCTEMHOH
IIPUPO/Ibl, IEHHOCTHOT'O OTHOILIEHHUSI K HAyYHOMY 3HAHMIO U METO/1aM [TO3HAHUS B HayKe.
W3yyeHure XuMuu MpoUCXOJUT C IPUBJICYCHUEM 3HAHUM U3 paHee U3yUEHHBIX yUeOHBIX
npeaMeToB: «Okpyxaromuil Mup», «buonorus. 5—7 knaccb» u «DPu3nka. 7 Kjiacey».

[Ipu U3y4eHUn XMMHUU TMPOUCXOTUT (OPMHPOBAHNE 3HAHUI OCHOB XMMHUYECKOM
HayKd KakK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHHS, NMPAKTHYECKOW esITeIbHOCTH
YyelloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. 3ajaya y4eOHOTO
npeaMeTa COCTOUT B (DOPMHPOBAHUHM CUCTEMbl XUMHYECKHX 3HAHMM — Ba)KHEHIINX
(akTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHHUH, JOCTYMHBIX 0000IIeHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM METOIaM
MO3HAHUS NpPU M3YyYEHUM BEIIECTB M XHUMHUYECKUX peakuuid, B (GOpMHUpOBAHUH U
pPa3BUTHUU TO3HABATEIbHBIX YMEHUH W UX NPUMEHEHUU B y4eOHO-IIO3HABATEIbHOW U
yueOHO-UCCIIEIOBATEIbCKOM  /I€ATEIbHOCTH,  OCBOGHHMHM  MIpaBUi  0€30IacHOro
00palIeHus C BEIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipyn wm3ydyeHuH XMMHUH Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHHs BaXKHOE
3HaYeHHUe NMpUoOpeNn TaKue 1eld, Kak:

— (QopMHMpOBaHHE MHTEIJIEKTYalbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY NPUHSATHIO PpEIICHUH,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCSI YCIIOBHSIM KH3HH;



— HamnpaBIEeHHOCTh 00YYEHHUS Ha CUCTEMATHYECKOe MPUOOIIeHHE 00YYaroNXCs K
CaMOCTOSITENIbHOM TM03HABATENbHON JEATEIHHOCTH, HAy4YHBIM METOJaM MO3HaHMUS,
(hOpMHUPYIOIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— oOecriedyeHre YCJIOBHM, CIOCOOCTBYIOIIUX HPHOOPETEHUIO 00yYarolmHUMHUCS
OTIbITa Pa3HOOOPA3HOM AESATENbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI, KITIOUEBBIX HABBIKOB
(KTFOYEBBIX KOMIIETEHIIMH), HMMEIOIIUX YHUBEPCAIbHOE 3HAUEHHUE MM Pa3IUYHBIX
BUJIOB JICATEILHOCTH;

— (dopmupoBanue oOmel  (QYHKIMOHATBHOW W  €CTECTBEHHO-HAYyYHOMH
IrPaMOTHOCTH, B TOM YHUCJI€ YMEHUU OOBICHITH U OLCHUBATh SBICHUS OKPY>KAIOILIETO
MHpa, UCTIONB3Ys 3HAHUS U OIBIT, MOJTYYCHHbIE IPU U3YYCHUH XUMUU, TPUMEHATh UX
MIPU pelIeHur Mpo0IeM B IOBCEAHEBHOM KU3HHU U TPYIOBOU JEATEIBHOCTH;

— ¢opmupoBaHuE y 00yYarOMUXCS T'YMaHHUCTUYECKUX OTHOIICHWH, MOHMMaHUS
HEHHOCTH XUMHYECKMX 3HAHMHA [UIS BBIPAaOOTKH SKOJOTHYECKH 1€]1eco00pa3Horo
MOBE/ICHUS B OBITY U TPYJOBOM EATEIHHOCTH B IENISIX COXPAHEHUS CBOETO 3/10POBbS U
OKpYKaroIe TPUPOIHOU CPEJIbL;

— pa3BHTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHS OOIIEYEIIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY PO U HAMIPABICHHOCTH JAIbHEUIIET0 00yUeHUsI.

OO1miee 4nCIIO 4acoB, OTBEAEHHBIX JJIS M3YYEHHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero oopazoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZIEIIO),
B 9 kyacce — 68 yacoB (2 yaca B HEJEINI0).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIE XUMUYECKHE MOHATHUSA

[Ipenmet xumuu. Posib XuMUM B HU3HU YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena
u BemiecTBa. Du3MUECKHME CBOICTBAa BEHIECTB. ATIPEraTHOE COCTOSIHUE BELIECTB.
[TonstTne o Meromax mmo3HaHus B XumuH. YwucThie BemecTBa U cMmecH. CrocoObl
pa3aeneHuss CMecen.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE 371€MEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTsie 1 cnoxHbIe BenleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas: ¢opMyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX DSJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHas aToMmHas Macca. OTHocuTelabHast
MOJIEKYJISIpHAst Macca. MaccoBast 107151 XUMHYECKOTI'0 3JIEMEHTA B COEJUHEHUU.

KonnuectBo BemectBa. Monbs. MounssipHas macca. B3auMocCBs3b KOJMYECTBa,
MacChl U YHCIIa CTPYKTYPHBIX €IWHUI] BeliecTBa. PacuéTel mo dopMylnaM XUMHUYECKUX
COEMHEHHIA.

dusznyueckue W XUMUYECKUE SIBICHHUS. XHUMHUYECKas peakuus ¥ e€ MpU3HAKH.
3aKOH COXpaHEHHUsI MacChl BelIeCTB. XuMUYeckue ypaBHeHusa. Kiaccuduxanms
XUMHYECKHUX peaKiuii (COeTUHEHMs, pa3I0KEHUs, 3aMeIleHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYI0H, MpaBujiaMu pabOThl B JabopaTopuu u
npuéMaMu oOpaleHus: ¢ JabopaTOpHBIM O00OPYJOBAaHHEM, H3yUYEHUE U OIMHUCAHHE
(u3MUecKUX CBOWCTB OOPA3I[OB HEOPTAHMUYECKUX BEIECTB, HAOMIOACHHE (DU3MUECKUX
(rutaBieHwe BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKe, KHUIIEHUE U
KOHJIGHCAlUsI BOJBI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHOU
IPOBOJIOKH, B3aHMMOJICHCTBUE Mella ¢ KHCIIOTOW) SIBJICHHUM, HAONIOJACHHE U ONUCaHHE
MPU3HAKOB MPOTEKAHUS XMMHUYECKUX Peakiuil (pa3iokeHHe caxapa, B3aUMOJCHCTBHE
CEpHON KHCIOTHI C XJOpPHIOM Oapusi, paszioxeHue rtuapokcuna menu (1) mpum
HarpeBaHuM, B3aUMOJICUCTBHE kele3a ¢ pacTBopoM conu meau (II), nzyuenue crmocoboB
pasleneHus cMecel: ¢ TOMOIIBI0 MarHuTa, (WIBTPOBaHHE, BbIIAPUBAHUE,
TUCTHIUISIIMS, XpoMaTorpadusi, IpoBeACHHE OYHCTKH MOBAPEHHOW CONM, HAOIOIeHNE
Y OMHCAHHWE PE3YIbTATOB MPOBEACHUS OIbITA, WLTIOCTPUPYIOLIETO 3aKOH COXpPaHEHUs
MAacchl, CO3/IaHNE MOJIeed MOJIEKYJI (LIIapOCTEPHKHEBBIX ).

Ba:xkHeiinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopox — simeMeHT U mpocroe
BelecTBO. HaxoxaeHne Kuciopoaa B mpupoje, Gu3nyecKue U XMMHYECKUE CBOMCTBA
(peakuuu ropenusi). Oxcunpl. [Ipumenenne kucinopona. CrnocoObl TMONyYEHUS
KHCIIOpo/ia B Jab0paTopuu M MPOMBINIIEHHOCTH. KpyroBopot kuciopoja B mpupo/e.
O30H — anmnoTponHas MOAU(UKAIIS KUCIOPOA.



TennoBoii 3pPexT XUMHUECKON peakIi, TEePMOXUMUUYECKIE YPAaBHEHUS, IK30- U
SHIAO0TEPMUUYECKHE peakuu. TOMIMBO: yroiab U METaH. 3arpsi3HeHHE BO3AyXa, YCUIICHUE
HapHUKOBOTO 3] deKTa, pa3pylieHre 030HOBOTO CIIOA.

Bomopon — anemeHT M mpoctoe BemiecTBO. HaxokneHue Boopoaa B MPHUPO/IE,
(u3nueckre U XMMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI monydeHus. Kucnorsr u
COJIN.

MounsipHbiii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PacTBopel. HackieHHbIe
Y HEHACBIIICHHBbIE pacTBOPbL. PacTBOpMMOCTh BewlecTB B Bojae. MaccoBass a0ms
BEILECTBA B pacTBope. XMMHUUYECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poiib pacTBOpPOB B
MPUPOJIE U B KU3HU uelioBeka. KpyroBopoT BOJIbI B IpUpoJie. 3arps3HeHUE MPUPOIHBIX
Boj. OXpaHa ¥ OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus ©Heopranumdeckux coenuHennit. Oxcuawl.  Kiaccudukamms
OKCHU/JIOB: coneoOpa3yrolue (ocHOBHBIE, KHUCIJIOTHBIE, am(pOoTepHBIC) u
HeconeoOpa3zytomue. Homenknarypa okcuaoB. dusnyeckue U XMMHUUYECKHE CBOMCTBA
okcuaoB. [lomydyeHne OKCHI0B.

OcHoBanus. Kimaccudukarus ocCHOBaHH: MIETOYN U HEPACTBOPUMBIE OCHOBAHHS.
Homenkiarypa ocHoBanui. ®dusznueckne M XUMHUYECKHE CBOWCTBA OCHOBAHUMU.
[Tonmy4yenue ocHOBaHUN.

Kucnorel. Knaccuduranms xucinor. Homenkmarypa kucinor. Dusmdeckue u
XMMHYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTasuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknartypa coneil. ®dusmueckue M XUMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue cosneil.

['eneTnveckas CBsI3b MKy KIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpEe/eNIEHUe COJAEpKaHUs KHUCIOpPOoJa B BO3JyXe, IMOIYy4YEHUE,
coOupaHHWe, paclo3HaBaHWE W H3yYeHHWE CBOWCTB KHCIOpOAa, HaOIIOIeHUE
B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJOM M YCJIOBHS BO3SHUKHOBEHHS W MPEKPAIICHUS
ropeHus (moskapa), O3HaKOMJIEHHE C 00pasllaMd OKCHJIOB M ONUCAHHE WX CBOMCTB,
MoJIly4eHre, coOMpaHHe, paclo3HaBaHME M HM3Y4YEHHE CBOWMCTB BOJopona (TOpeHHe),
B3aumojeiicteue Bojopoaa ¢ okcunom wend (II) (Bo3MoOkHO UCHOJIB30BaHUE
BUJICOMaTepHaloB), HaOIIOAeHUE OO0pa3lOoB BEIIECTB KOJWYECTBOM |  MOJb,
UCCJIEIOBAaHHE OCOOCHHOCTEHW pPacTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEIETEHHON MaCCOBOM J10J1€i paCTBOPEHHOTO BEUIECTBA,
B3aUMOJICCTBUE BOJBI C MeTa/llaMM (HaTpueM ¢ KajublueM) (BO3MOKHO
WCTIONB30BAaHUE  BUJECOMATEPHANIOB), HCCIEAOBAaHUE OOpa3IOB  HEOPTaHUYECKHUX
BEIIECTB pPAa3jMYHbIX KJIaccoB, HAOJIOJEHHE HW3MEHEHHS OKPAaCKH HWHIMKATOPOB B
pacTBopax KHCIOT W Imenouel, u3ydeHue B3aumojneicTBus oxcuaa meau (II) c
pacTBOPOM CEpPHOW KHUCJIOTBI, KHUCJIOT C METaUlaMHd, pPEakLUil HEWTpaau3aluu,
MOJTy4YeHHE HEPacTBOPUMBIX OCHOBAHHM, BBITECHEHHME OJHOTO MeTala APYruM U3



pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3aJa4 M0 TeMe «BaxHellnue Kiacchbl
HEOPraHMYECKUX COCIUHEHUI.

Iepuonnuecknii 3axon u Ilepuoanyeckas cucreMa XMMHYECKMX 3J1eMEHTOB
A. U. MenpeneeBa. CtpoeHue aToMoB. XuMHYeCKasi CBA3b. OKHCIUTEILHO-
BOCCTAHOBHMTEJIbHBIC PEAKIHHU

[lepBble NOMBITKY KJIACCU(PHUKAIIMA XUMHUECKUX 3eMeHTOB. [loHsTHE O Tpymnmax
CXOAHBIX JJEMEHTOB (ILEJIOYHBIE U ILEJIOYHO3EMENIbHbIE METallbl, TaJOTEHBI,
WHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3ytoT aM(pOTEPHbIE OKCHUJIbI U THAPOKCHUIBI.

[Iepuoanueckuit 3akoH. [lepuonnueckas cucrema XxumMudeckux snemeHTon /. .
MenneneeBa. KopoTkonepuonnas u JumMHHonepuoaHas ¢opmbl Ilepuonnueckoit
cucreMbl xumudeckux oanementoB JI. M. Menneneesa. Ilepuonsl H  rpymnmsl.
Pu3HYECKU CMBICIT IOPSIKOBOTO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CoctaB aToMHbIX sifiep. M3oTtombl. DnekTpoHbl. CTpoeHUE
JIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XMMHUYECKHUX 3yieMeHTOB Ilepuonnueckoit
cucremMbl JI. WM. MenneneeBa. XapakTepUCTUKA XMMHYECKOTO DJJIEMEHTa II0 €ro
nonoxxeHuto B [lepuoanueckoit cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH HM3MECHEHMsI paauyca aroMOB XHMHUYECKUX JJIEMEHTOB,
METATIMYECKUX U HEMETAJUINYECKUX CBOMCTB II0 IpyINIaM U NEPHOAAM.

3nauenue llepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XMMHMUYECKHUX
3JIEMEHTOB I Pa3BUTHUA HAayKu U npakTuku. /. 1. MenneneeB — y4€HbIN U TpakJaHUH.

Xumnueckass cBA3b. KoBajeHTHas (monspHass M HENOJIApHAs)  CBA3b.
ONEeKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHas CBA3b.

Crenenp okucineHus. OKUCINUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3loB BEIIECTB METAJUIOB M HEMETaUIOB, B3aUMOJIEHCTBHE
THAPOKCH/IA IIMHKA C pacTBOpPaMU KHCJIOT M IIEN0YEH, IPOBEJEHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUMid (ropeHue,
peaKIy pa3IoKEHUs, COSTUHECHHUS).

Meosicnpeomemmnuwie ceazu

Peanuzanus MeXNpeaAMETHBIX CBA3€H INpU M3yYEHUWUM XHMHUH B 8 KJacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BAHME KAaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHATHH,
TaK ¥ MOHSTUMN, SIBJISIOIIUXCS CUCTEMHBIMU NIl OTJAEIbHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OOwe ecTecTBEHHO-HAayuHbIe IOHATHSA: HAay4HBIH (akT, TUIOTE3a, TEOPHs,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(UKanus, MepruoAMYHOCTh, HAOII0JCHNE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®usuka: MaTepusi, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIINJ, U30TOIbI,
pPaMOAaKTUBHOCTh, MOJIEKYyJa, DSJEKTPUUYECKUH 3apsia, BELIECTBO, TeNno, O0O0BEM,
arperaTHOE COCTOSHHE BEIIeCTBa, ra3, (u3nyYeckre BEIMYUHBI, €AMHUIBI U3MEPEHUs,
KOCMOC, IIJIaHEThI, 3BE3/1b1, CoHIIE.



buonorust: porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MUHEpaTbl, TOPHBIE MOPOJBI, IMOJIC3HBIE
HCKOIIaeMble, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust

[lepuonnueckuii 3akoH. [leproanueckas cucreMa XuMHUUYECKUX demeHToB /[[. U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOOB, KU, KabIUSA U UX COSTUHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM 3JIEMEHTOB B [leproauyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BenlecTBa: BHJIbI XHMHYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIMYECKON PEIETKU U BUAA
XUMHYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYEeCKHMX BeUIECTB. XHUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCANHEHUH,
TE€HETUYECKas CBsI3b HEOPTaHUUECKUX BEILIECTB.

Krnaccupukanus XUMUYECKUX PEaKIHid 10 Pa3IMYHBIM MpU3HAKaM (TI0 YUCITY U
COCTaBY y4YaCTBYIOUIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 NU3MEHEHUIO
CTCTICHEW OKHUCIICHUS XHUMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTaJn3aTopa). JK30- U SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonatne o ckopoctH xumHUecKoW peakuuu. [loHstHe 00 o0OpaTHMBIX H
HEeoOpaTHUMbIX XUMHYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U Te€TePOreHHBIX
peakuusx. llonstue o karanuze. IloHsTue o XuMHUeCcKOM paBHOBecHH. DaKTOPHI,
BIIMAIOIINE HA CKOPOCTh XMMHUYECKOMN peaKkIuu U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIC peakiuu, AJIIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBLHON peakiuu. COCTaBICHUE YPABHEHUN OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopus >JAEKTPOIUTUYECKONW ITUCCOLMAIMU. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, aHuoHbl. MexaHM3M JUCCOIMALMMA BEIIECTB C Pa3JIMYHBIMU BUJIAMHU
xuMudeckou cBsa3u. Crenenp nucconuanii. CHIIbHBIE U CJIa0bIe SJIEKTPOJIHTHI.

Peakuyu nonHOro oOMeHa. YCJOBHS MPOTEKaHHs peaklMnii MOHHOTO OOMEeHa,
TIOJIHBIE U COKpAIEHHBIE HOHHBIEC YpaBHEHUs peakiuil. CBOKWCTBa KUCIOT, OCHOBAHUN U
COJIel B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHYECKON auccoruanuu. KauecTBeHHbIE
peakiuu Ha HOHBI. [loHsTHE O THAPOIM3E COJEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHu4YEeCKUX
BEIIIECTB — METAJJIOB M HEMETANIOB (TpaduTa U aiMasa), CIOKHBIX BELIECTB (XJI0puia
HaTpusl), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKIMu OT BO3IACHCTBUSA
pa3IUYHBIX (PAKTOPOB, HCCIENOBAHUE HIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOIMAIMKA KUCIIOT, MeI04Yei U cojeil (BO3MOXHO HCIOJIb30BAHHUE BHIIEO
MaTepuasoB), MPOBEAECHUE ONBITOB, WJUTIOCTPUPYIOIIKUX MTPU3HAKU IPOTEKAHUS peaKLuii
HOHHOTO 0OMeHa (00pa3oBaHHE Ocajlika, BBIJCIICHHE Ta3a, 00pa30BaHKE BOAbBI), OTIBITOB,



WITIOCTPUPYIOIIUX TMPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA (ropeHue,
peakIy Pas3oKEHHsI, COEIMHEHHUS), PACINO3HABAHWE HEOPraHWYECKUX BEIIECTB C
MIOMOIIBI0 KAUECTBEHHBIX PEAKIU Ha MOHBI, PELICHUE YKCTIEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 X coeTMHEHUSI

OOmast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHHS  aTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHne U (PHU3UUECKHE CBOWCTBA IMPOCTHIX
BEIIIECTB — TraJIOTeHOB. XMMHUYECKUE CBOWCTBA Ha MpUMepe XJopa (B3aMMOJICHCTBHE C
MeTaljlaMu, HeMeTaulaMu, Imienodamu). XiopoBopopoa. ConsHas — KUCJOTa,
XMMHUYECKHE CBOWCTBA, MOIy4YeHUE, NpuMeHeHue. JlelicTBue XJjopa U XJIOPOBOJAOPOIA
Ha OpraHu3M yesioBeka. BaxkHeiiire XJI0puabl U UX HaXOKICHUE B PUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTermeHu okucieHus. CrpoeHne W (U3NYECKHe CBOWCTBA
IPOCTBIX BEIECTB — KUCIOPOJA M Cepbl. AJIOTPONHbIE MOAM(DUKALNU KUCIOpOJa U
ceppl. XuMHUYeckue cBoicTBa cepbl. CepoBOAOPOA, CTpOEHHUE, (QU3HUECKUE H
XUMHYeckre cBoicTBa. OKCHIBI Cepbl KaK MPEACTaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHast kuciota, (pU3MYEeCKHe W XMMHYECKHE CBOWCTBA (0OOIIME KAk IMPEICTABUTEIS
KJlacca KHCIOT M crneuupuyeckue). XUMHUYECKME pPEAKIMH, JIeXKallue B OCHOBE
HPOMBIIIJIEHHOTO CII0c00a MoJTyueHHst cepHOI KUCIOThI. [IprMeHeHne cepHoil KUCTIOTHI.
Conu cepHOI KHMCIIOTBI, KaueCTBEHHAsl peakius Ha cynbdar-noH. Haxoxaenue cepsl u
e€ coemMHEHWH B TpUpoie. XHUMHUYECKOE 3arps3HEHHE OKPYXKAroIeHd Ccpelibl
COEJMHEHUSIMH cepbl (KUCIIOTHBIE TOKAM, 3arps3HEHUE BO3/lyXa U BOJOEMOB), CLIOCOOBI
€ro NperoTBpalleHusl.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIC CTENEHH OKHUCIEHHs. A30T, pPacHpOCTpaHEHHWE B MPHPOJIE,
¢u3nveckne W XUMHUYECKUE CBoiicTBa. KpyroBopor asora B mpupone. AMMHAK, €ro
¢u3nyeckue U XMMUYECKHUE CBOWCTBA, MOJlyuyeHHe U npuMeHeHue. Colu aMMOHMS, UX
¢u3nyeckue U XMMHUYECKHe CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakiusi Ha MOHBI
aMMOHUs. A30THas KHUCIIOTa, €€ TMoyydeHue, (pu3nyecKkue M XUMHUYECKHE CBONCTBA
(obmme Kak TpeacTaBUTENs Kiacca KUCIOT M crneuuduueckue). Vcmonbp3zoBaHue
HUTPATOB M COJIEl aMMOHHS B KadyeCcTBE MHHEpPAIbHbIX YI0OpeHuil. Xumuueckoe
3arps3HEHUE OKpYXarollled cpenbl COeIMHEHMSAMHU a30Ta (KHCIOTHBIE J0XK[IH,
3arps3HEHUE BO3/yXa, MOYBBI U BOJOEMOB). Docop, auIOTPONHbIE MOAUDUKALUU
¢dbochopa, pusnyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopHas
KUCIJIOTa, (pU3HYeCcKre U XMMHUYECKHE CBOMCTBA, oayyeHue. Mcnonb3oBanue gpocpaTo
B KQ4eCTBE MUHEPATIbHBIX y100pEHUH.

OOmas xapakrepucthka 3jeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHBIE CTETEHH OKHCIICHUS. YTIEPOJ, aITIOTPONHBIE MOAW(UKAINH,
pacnpocTpaHeHre B Ipupoje, (u3nueckue M XMMHUYECKHE CBOMcTBa. AjncopOuus.
Kpyrosopot yrnepoaa B npupoje. OKcuasl yriaeposa, ux Gpu3nyeckue U XUMHUECKUE
CBOWCTBA, ICHICTBHE HA KUBBIE OPTaHU3MBI, IOJTYUYCHUE U IPUMEHEHHE. DKOJIOTUIECKHE
poOJIeMEbl, CBsI3aHHBIC ¢ OKcuaoM yriepona (IV), rumoTe3a ria00ambHOTO MOTETICHUS



KJIMMaTa, MapHUKOBBIM 3(dexr. YrombHas kuciaora u e€ coid, UX (usnyeckue u
XMMHYECKHE CBOWCTBA, IIOJydYeHHWE U IpuUMeHeHHe. KauecTBeHHas peakius Ha
kapOoHaT-noHbI. Vcnonp3oBanue KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIICHHOCTH H
CEIBCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATUS 00 OpPraHMYECKMX BEIECTBAX KaK O COEJUHEHUSIX
yriaeponga (MeTaH, 3TaH, ATWUJIEH, alleTWJIEH, STaHOJ, TJIMLIEPHH, YKCYCHas KHUCIOTa).
[IpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB (YTOJIb, IPUPOAHBIN ra3, He(Th), MPOIYKTHI UX
nepepaboTku (O€H3WH), WX POJIb B OBITY U TpoMbIuieHHOCTH. [loHsATHE O
OMOJIOTMYECKH BaXKHBIX BELIECTBAX: JKUpaX, OelKax, yriaeBoAax — U UX POJIM B XKHU3HU
yesioBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usnueckue 1 XMMUYECKHE CBOWCTBA, NOJIYUYCHUE U IIPUMEHEHHUE.
Coenunenus kpeMHusi B npupoje. O0ume npeacrasieHus o0 okcuae kpemuus (1V) u
KpeMHUEeBOH kuciore. CHUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B NPOMBIIUIEHHOCTH.
Baxwneiime cTpouTenbHblE MaTepHalbl:  KepaMHUKa, CTEKJIO, LEMEHT, OCTOH,
xene300eToH. [Ipobrembl 0€30MacHOro MCIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPUAIOB B
IIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3yueHHe OOpa3llOB HEOPraHMYECKUX BEIECTB, CBOWCTB COJSHOW KHCIOTHI,
MPOBEICHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIOJCHHE MPU3HAKOB HX
IPOTEKaHUs, OIBITHI, OTpaXKaroUe PU3NUECKHE U XMMHUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEJUHEHUH (BO3MOXHO MCIIOJIb30BaHUE BUAECOMATEPHUATIOB), O3HAKOMJICHHE C
oOpa3uaMu  XJOpUIOB (TaJlOreHUAOB), O3HAKOMJEHHE C oOpa3lamMu cepel U €€
COCMHEHUSMH (BO3MOXKHO HMCIIOJIb30BAaHHE BHIEOMATEPUAIIOB), HAOIIOICHHE MpoLiecca
oOyrauBaHuUs caxapa MoJj JAeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIIOTHI, U3yUEHHUE
XMMHUYECKHX CBOMCTB pa30aBiICHHON CEpPHON KHUCIIOTHL, MPOBEIEHUE KaueCTBEHHOI
peakuuu Ha cynb(ar-uoH U HaOJIOJeHHE NMpHU3HaKa e€ MPOTeKaHMs, 03HAKOMIICHHE C
¢u3nyeckuMu CBOMCTBaAMM a30Ta, ¢ochopa M UX COCOTUHEHUH (BO3MOKHO
UCTIOJIb30BaHUE BUAEOMATEPHAJIOB), 00pa3laMu a30THBIX M (OCHOPHBIX yIO0OpEeHHH,
MoJIy4ueHue, coOupaHue, pacro3HaBaHHE M U3yYE€HHE CBOMCTB aMMHUaKa, MPOBEIEHUE
Ka4eCTBEHHBIX PEAKIMH Ha MOH aMMOHUS M (pocdaT-MOH M H3y4YEHHUE NMPHU3HAKOB UX
IIPOTEKAHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEABIO
(BO3MOKHO HCHOJIb30BAaHUE BUIEOMATEPHUATIOB), U3YUYEHUE MOJEIEN KPUCTAIUIMUECKUX
pemérok anmasza, rpadwurta, (yiepeHa, 03HAKOMIIGHHE C MPOIECCOM aacopOuuu
pPacTBOPEHHBIX BEUICCTB AKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM IIPOTHBOrasa,
MOJIlyyeHHue, coOMpaHue, paclo3HaBaHME M W3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
IIPOBEJICHUE KAueCTBEHHBIX peaklMii Ha KapOOHAaT M CWJIMKAT-UOHBI U M3y4YEHHUE
MPU3HAKOB  MX  NPOTEKaHUs, O3HAKOMJIEHHME C  TMPOAYKLIMEH  CHIMKATHOMN
MIPOMBIIIJIEHHOCTH, PEIICHNE DSKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BaxHenmme
HEMETAJIJIBI U X COCTUHEHUS.

Metannbl M X COeIMHEHUS



OO0mass xapaKTepUCTHKAa XUMHUECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHUU UX
nojoxxenus B [lepuoguueckoit cucreme xumuueckux anemeHtoB Jl. M. MenneneeBa u
ctpoenust atomoB. CTpoeHHe MeTauioB. MeTaminueckass CBs3b M MeTauIMuecKas
KPUCTAJUTMYECKass pemeTka. ODNEKTPOXMMUYECKHH sl  HAmpsHDKEHUH  METasuloB.
Ouznyeckue M XUMHUYECKHWE CBOicTBa MeTaioB. OOmue crnocoObl MOTy4YeHHs
MeTaioB. [loHSATHE O KOpPpO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl HUX OT
koppo3uu. CrutaBbl (CTalb, 9yTYH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIUIEHHOCTH.

[[{enounble MeTamibl: mNoJiokeHUEe B lleproanyeckoil cucteMe XMMHYECKUX
aneMmeHToB JI. M. MeHnneneeBa, CTpO€HHME HX aTOMOB, HAxOXXJIEHUE B MPHUPOJIE.
®u3nyeckue W XUMHUYECKHE CBOIcTBa (Ha mpumepe HaTpus U Kanus). OKcuiael U
TUJIPOKCUJIBI HATpUA U Kanud. [[puMeHeHne meI0YHbIX METAJUIOB U UX COCIMHEHUM.

[[lenoyHo3emMenbHbBIE  METAIBI MAarHUd W KajbUUH:  TIOJIO)KEHUE B
[Iepuonnueckon cucreMe xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue ux
aTOMOB, HaxXxOXJeHHE B npupoge. PHU3NUECKHEe U XMUMUYECKHE CBOMCTBA MarHus W
Kanplus. Baxselmme coeiuHeHUs KaiblUsl (OKCUA, THIPOKCHUI, conu). KECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmoMuHUI: nonoxxeHue B [lepuoauueckoil cucteMe XUMUUYECKUX 31eMEHTOB /.
N. Menneneesa, CTpOCHUE aTOMa, HAXO0XKACHHUE B ITpupoje. PU3nuecKue U XUMUYECKUE
CBOICTBa aMOMUHUSA. AM(POTEpPHBIC CBOMCTBA OKCHA M THAPOKCHU/IA ATFOMUHUS.

Kenezo: nonoxxenue B [lepuognueckoil cucreme xuMuueckux sineMenton 1. H.
MeneneeBa, CTpO€HUE aToMma, HaxoxzaeHue B npupozae. dusmyeckne U XMMUYECKUE
cBoiicTBa xkene3a. Oxcuapl, ruapokcuabl u comu xxenesa (II) u xenesa (III), ux cocras,
CBOICTBA U MOJYyYECHUE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C 00pa3I[aMi METAJUIOB U CIUIaBOB, UX (PU3NUYECKHUMH CBOWCTBAMH,
W3y4Y€HHE  pe3yJIbTaTOB  KOPPO3UM  METauiIoB  (BO3MOXHO  HCIIOJIb30BaHUE
BUIEOMATEPHAJIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA KAIbLUS U HATPHUS C BOJIOM
(BO3MOXHO HCTIONE30BaHUE BUICOMATEPHAIIOB), UCCIICIOBAHNE CBOMCTB KECTKON BOJIBI,
npolecca rOpeHus Keje3a B KUCIOPoie (BO3MOXKHO HCIOJIb30BaHNE BUICOMATEPHAIIOB),
MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEAKIMHA HAa MOHBI: MarHus, KajblLusi,
anmoMuHus, nuHKa, xenesa (1) u xenesa (III), megu (II), HaGmroneHne W omucaHue
MPOIIECCOB OKpaIIMBaHWs TUIAMEHH WOHAMHU HATpHUA, Kadus U Kajablus (BO3MOXXHO
UCIIOJIb30BaHUE BUJCOMATEPHAIIOB), HCCIeA0BaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAA
QTIOMUHUST U THAPOKCHUJA ILMHKA, PELICHHWE HKCIEPUMEHTAJIbHBIX 33/lady MO0 TeMe
«BaxxHenmme METaJUIbl U UX COCAUHEHHUS.

XuMus M OKpY:KaoLias cpeaa

BemectBa u Marepuanibl B MOBCEJHEBHOM JKM3HU YelOBeKa. be3omacHoe
UCTIONb30BAaHUE BEIIECTB M XHMMHUYECKUX peakuuid B ObiTy. llepBas momomp mpu
XUMHUYECKHUX 05KOTaxX U OTPABJICHUSIX.



XUMHUECKOE 3arpsi3HEHHE OKpyXarolled cpeisl (mpeenbHas AOIMyCTHUMAs
KOHIIeHTpauusi BemiecT, aaigee — [I/IK). Pomp XuMuum B pemieHHMHM 3KOJIOTHYECKHX
npo0IeM.

Xumuueckuii IKCnepumenm:

u3yueHue o0pa3loB MaTepualoB (CTEKJIO, CIJIaBbl METAJUIOB, IOJIMMEpPHBIE
MaTepHalbl).

Meosicnpeomemnvie ceasu

Peanmu3anus MexXnpeaMETHBIX CBA3€H IIPU M3yYeHMHM XMMHM B 9 Kiacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHUH,
TaK M INOHATHUMH, SIBJIAIOIIMUXCS CUCTEMHBIMU JUIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-
HAY4YHOr'O LMKJIA.

OO0mue ecTecTBEHHO-HAayYHblEe MOHSTHUS: HAydyHbIM (akT, rumoresa, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KJIacCU(UKaLus, IEPUOAUYHOCTb, HAOIIOEHNE, SKCIIEPUMEHT,
MOJICIUPOBaHKNE, W3MEpPEHHE, MOJelNb, SBJIECHUE, MApHUKOBBIM 3¢ddexr, TexHomorus,
MaTepHaIbl.

®duszuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIMbI,
PaZnOAaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUYECKUN 3apsf, MPOBOJHUKH, MOJYNPOBOJHUKH,
JMRJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa,
ra3, pacTBOp, PAaCTBOPUMOCTb, KPHCTAIJIMUECKasi peméTKka, CIUIaBbl, (U3HUECKUe
BEJIMYMHBI, €AMHUIIBI HU3MEPEHUs, KOCMMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
CouHize.

buonorus: ¢orocunres, abixaHue, Ouochepa, SKOCUCTEMA, MHUHEpAJbHbIE
y0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATeIbHbIC BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaTbl, TOPHBIE TOPOIBI, IMOJIE3HBIC
HCKOIaeMble, TOIJIMBO, BOJAHbBIE PECYPCHI.



INTAHUPYEMBIE PE3YJBTATbBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JJUUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  PE3yNbTaThl OCBOCHUS  IMPOTpaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTHTAlOTCI B XOA€ OOy4YeHHMs] XUMUU B €IUHCTBE Y4YeOHOH U
BOCIIUTATEIBHON JEATENBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH W JIyXOBHO-HPaBCTBEHHBIMHU IICHHOCTSIMH, TPUHATHIMHA B
oOmecTBe TpaBWIaMH M HOPMAaMH TIOBEJIEHUS M CIIOCOOCTBYIOT IMpoIleccam
CaMOITIO3HAHUsI, CAMOPA3BUTHUS U COLUATH3AINN 00YYaIOIIHXCS.

JInaHoCTHEIE pe3yabTaThl OTpaXKarT FOTOBHOCTH 00y4armuxcs
PYKOBOJACTBOBAThCS CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIIMN M PaCHIMPECHHE
OITBITA JICATECIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpMoOTN4eCKOro BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJEAWIO, T[IOHMMAaHUS 3HAYEHUs XHWMHUUYECKOW HayKu B IKU3HU
COBPEMEHHOTO O0O0IIecTBa, CIOCOOHOCTH BJIAAECTh JAOCTOBEPHON uH(MOpMaImen o
MEePEIOBbIX JOCTHKEHUSIX M OTKPBITUAX MHPOBOM W OTEYECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHUCTBE MUpa U OOIIECTBA;

2) rpa:kIaHCKOr0 BOCTIMTAHUS:

MPEACTABICHUS O COIMATBLHBIX HOPMaX U MpaBUiiaX MEKJINYHOCTHBIX OTHOIICHUH
B KOJUIGKTHMBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIC3HOM,
y4eOHOMCCIIeI0BATENbCKOM, TBOPUECKON U APYTUX BUIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW  COBMECTHOM  JEATEIIPHOCTM  TPU  BBIIOJHEHHHM  y4YEOHBIX,
MO3HABATENBHBIX 3374, BBHINOJHCHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX TIPOEKTOB, CTPEMJICHUS K B3aWMOITIOHUMAHHIO M B3aUMOIIOMOIIM B TIpoliecce
9TON y4eOHOU AESITeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHHE U TOCTYNKHU
CBOMX TOBApHILEH C MO3ULMUU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTECTBUI TOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE TMPEACTaBICHUS O BEIIECTBE MU XUMHUYECKOM peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISAIOIINE OCHOBY
JUIS TIOHMMaHUsl CYIIHOCTH HAy4YHOW KAapTHUHBI MUpA, MPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3AUMOCBA3AX YEIOBEKA C IPUPOJTHOU Cpeiou, O
POJIM XUMHUH B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[03HABAaTEJIbHbIE MOTHBBI, HAIIPABJIEHHbIE Ha MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBbIE Jig OOBSCHEHUS HAOII0IAeMbIX TMPOLIECCOB U  SIBJIICHUM,
TO3HABATEIbHOU, HHPOPMAIIMOHHON M YUTATEIILCKON KYJIbTYpPhI, B TOM YHCJIC HAaBHIKOB
CaMOCTOSITCIBHOW pPaboOThl ¢ y4YeOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYPOH,
JOCTYHBIMU TEXHUYECKUMU CPEACTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHUI;



uHTepec K OOyYeHHI0O U TMO3HAHUIO, JOO0O03HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K caMO00Opa30BaHUIO, TPOSKTHON M UCCIIET0BATEIBCKON AEATEIBHOCTH, K
OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTH M YPOBHS 00y4eHUs B JaJIbHEHIIIEM;

4) popMupoOBaHHS KYJbTYPhI 310POBbA:

OCO3HaHHE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 37I0POBBIO,
YCTAHOBKH Ha 3JI0pOBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U HETIPUATHE BPEIHBIX
NpUBBIYCK  (YHNOTPEOJICHUST alKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH
coOroIeHHsT TIpaBUJI OE30MAaCHOCTH MPH OOpAIeHUH C XMMHYECKHMMH BEIIECTBAMH B
OBITY U peanbHOM KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTHUYECKOMY H3YYEHHUIO Mpodecchili M Tpyaa pas3iuyHOro poja,
yYBOKEHHE K TPYAy M pe3yibTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCJE Ha OCHOBE
NPUMEHEHHUs NMPEAMETHBIX 3HAHWM MO XUMHH, OCO3HAHHBIA BBHIOOP WHAMBHIYaJIbHOMN
TPACKTOPUHM TPOJOIDKEHUS O00pa30BaHHUA C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CHOCOOHOCTH K XHWMHUH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIIHOM
poeCCHOHATFHON JeSITeTPHOCTH M PA3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTb
aJlanTUPOBaThes B MpodeccroHalbHOM cpee;

6) 3K0J1I0rMYeCKOTr0 BOCTIUTAHMS:

HKOJIOTHYECKH 1€JIeCO00pa3HOe OTHOIIEHHE K IPUPO/IE KaK HCTOUHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHUE LIEHHOCTH 3JI0POBOTO M 0O€3011acHOTO
oOpaza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (u3ndeckoMy U
NCUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOIIOJIEHUSI IMpaBuil 0e30I1acHOTO
MOBEJICHUSI IpU paboTe C BEIIECTBAMM, a TAKXKE B CHUTYallUsAX, YIPOXKAIOIIUX 3/I0POBbBIO
1 JKU3HH JTIOACH;

CIOCOOHOCTH TPUMEHSTHh 3HAHHSA, IOJy4aeMble NpPHU HM3YYCHUU XUMHH, IS
pellleHusl 3a/ay, CBS3aHHBIX C OKpY’KaloIled MPUPOAHON Cperoil, s MOBBIIICHUS
YPOBHSI SKOJIOTHUECKON KYJIBTYpPbI, OCO3HAHUS IT100AJIBHOIO XapaKTepa SKOJIOTHYECKUX
npoOjeM W MyTed HX pemIeHUs] IMOCPEACTBOM METOAOB XUMHH, 3KOJOTHYECKOTO
MBIIIJICHHS, YMEHHUSI PYKOBOJICTBOBATHCS MM B TO3HABATEIbHOW, KOMMYHUKATHUBHON U
COLIMAJIbHOW MPaKTHKE.

METAIIPEMETHBIE PE3YJIbTATbBI

B cocraBe MerampeAMETHBIX pe3yJbTATOB  BBLACISAIOT 3HAYUMBIC  JUIA
(hopMHUpOBaHHUS MHPOBO33pPEHHS OOIIEHAYYHbIC TOHSATHS (3aKOH, TEOpHS, MPHHIIMUII,
runoresa, (Gakt, CUCTeMa, MPOLEcC, SIKCIEPUMEHT U JIPYToe.), KOTOPbIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYUHBIX YYEOHBIX MpEIMeTax M MO3BOJIAIOT HA OCHOBE 3HAHWH M3 3TUX
npeaMeToB (OpMHUPOBATh MPEACTABICHHE O ILEJIOCTHOM HAy4YHOM KapTHHE MUpa, U
yYHHBEpCaJbHbIE  yueOHble  JeWcTBUS  (TIO3HaBaTeNbHBIC, KOMMYHHUKaTHBHBIE,
peryJsTUBHBIC),  KOTOpble  oOecreyuBalOT  (OpPMHUpPOBAHHWE  TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI IeATEeTHbHOCTH.

Ilo3HaBaTe1bHbIE YHHBEPCAIbHbIE YUeOHbIE TeiCTBUS

Ba3oBble 1oruveckue aeicTBUA:



YMEHHSI UCIIOJIb30BAaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS TP OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XMMHUYECKUX TOHSATHH (BBIACIATh WX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHUSMH), HUCIIOJNB30BaTh TOHITHS IS
OOBSICHEHUSI OTIENBHBIX (PAKTOB W SIBIICHWH, BHIOMPATh OCHOBAaHUS W KPUTEPHH IS
KJIacCU(UKAIUU XUMHUYECKUX BEIIECTB U XHUMHUYECKUX peaklui, YCTaHaBIUBATh
MPUYMHHO-CJIE/ICTBEHHbIE CBA3M MEXJy OOBEKTaMH H3yYEHHUS, CTPOUTH JIOTHUECKHUE
paccyxaeHus (MHAYKTHBHBIC, NEAyKTHUBHBIC, [0 AaHAJOTHH), JElaTh BBIBOABI U
3aKITIOYCHHUS;

yMEHHE TMPUMEHSATh B IMpolecce TMO3HaHWS MOHATUSA (IpeaMeTHble U
MeTanpeMeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMUH,
peoOpa3oBhIBaTh IIMPOKO MPUMEHSEMbIE B XUMHHM MOJICIbHBIC MPEICTABICHUS —
XUMUYECKMA 3HAaK (CHMBOJI DJJIEMEHTA), XuUMHUYeckas ¢GopMmyja W ypaBHEHHUE
XUMHUYECKON peakluy — IPU PelIeHUuH yueOHO-1103HABaTENbHbBIX 33/1a4, C YYETOM 3TUX
MOJIETIbHBIX TIPEICTABICHUN BBISBISATh U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB M XMMHUYECKUX DPEaKLUH, BBIABISATDH
o0mme 3aKOHOMEPHOCTH, IPHYUHHO-CIICICTBEHHBIE CBS3M W TPOTUBOPEYHS B
M3y4aeMbIX MPOLIeCcCax U SBICHUSX.

Ba3oBble uccienoBareibcKkue 1eHCTBUSA:

YMEHHE UCIOJNb30BaTh IIOCTaBICHHBIE BOMPOCHI B KadecTBE WHCTPYMEHTa
NIO3HAHUS, a TAaKXKE B KauyeCTBE OCHOBBI Uil (DOPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBHWJIBHOCTH BBICKA3bIBAEMBIX CYKJIECHUI;

npuoOpeTeHnue OombiTa IO IUIAHWPOBAHUIO, OPraHHW3alMd U  IPOBEICHHUIO
YUEHHUECKUX  HOKCIHEpPUMEHTOB, yMEHHE HalmojaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €ro pPe3yibTar, (OPMYIHPOBATH OOOOIIEHUS H
BBIBOZIBI 110 pe3yJIbTaTaM NPOBEIEHHOTO OIBITA, UCCIEAOBAHMS, COCTABIATH OTYET O
npojenaHHoi padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BBIOMpATh, AHAIM3HPOBATH W HUHTEPIPETHPOBATH WHPOPMALIUIO
pa3M4YHBIX BUAOB W (HOPM MPENCTABICHUS, MOTYyYaeMyl H3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsl JIUTEpaTypa XUMUYECKOTO COJIEp)KaHHWs, CIPaBOYHbIE MOCOOUS,
pecypcel MHTepHETa), KPUTUYECKH OIICHWBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
UH(OPMALIHUIO;

YMEHHE TIPUMEHSATH DPA3IUYHbIE METOIBl M 3alpoChl MPH IMOHCKE W OTOOpE
uH(GOpPMaIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX AJIs BHIMOJTHEHUS yUYeOHBIX
U TO03HABaTeNbHBIX 3aJay OIpPEAe]IEHHOIO THIIA, MPUOOpPETeHUE OombiTa B 001aCTH
WCTOJb30BaHUSI ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJA/ICHUE
KyJIbTypOil ~ aKTHBHOTO  HWCIOJB30BAHUS  PA3IMYHBIX  TIOMCKOBBIX  CHCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy TMpeACcTaBiIeHUsS HHPOPMAIUHU U
WLTIOCTPUPOBATH pellaeMble 3aJaud HECJIOXKHBIMU CXEMaMU, AHarpaMMaMH, JIPYTHMHU
(opmamu rpaduKu U UX KOMOMHAITUSIMU,



yMEHHE UCIOJb30BaTh W  aHANU3UpPOBaTh B  Mpolecce y4eOHOH U
WCCIIEZIOBATENIbCKOM  JIEATENPHOCTH HMH()OPMAIIMI0 O BIUSHUM TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOILIEH MPUPOJHON CPEJIBI.

KoMmyHukaTHBHBIEe yHUBepcaibHblIe yueOHbIe 1elCTBHUS:

yMEHHsI 3aJ1aBaTh BOIPOCHI (B XoJle auanora u (Win) TUCKYCCHH) MO CYIIECTBY
o0cyx1aeMoil TeMbl, (HOPMYyITUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBITOTHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI TPEJCTABIATH MOJYYEHHbIE Pe3yJIbTaThl O3HABATENIbHOMN A€ATEIbHOCTU
B YCTHBIX M MUCHMEHHBIX TEKCTax; JelaTh MPE3CHTALUI0 PE3yJbTAaTOB BHITOJHEHHS
XMMHUYECKOTO SKCIIEpUMEHTa (J1abopaTOpHOro OmbITa, JIAOOPaTOpHOH paboOTHl IO
WCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4eOHOTO MPOCKTA);

yMEHHUsI y4eOHOro COTpPYJHMYECTBAa CO CBEpPCTHUKAaMU B  COBMECTHOM
MO3HABATEJIbHON M HCCJEI0BATEIbCKON ACSTENbHOCTU MPH PEIICHUH BO3HUKAIOIIHUX
npoOjeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB M COIJIACOBAHUS MO3UIUI (00CYyXIeHus,
OOMEH MHEHMSMH, «MO3TOBBIE IITYPMbD», KOOPAMHAIMS COBMECTHBIX JEHCTBUH,
oTpeieJICHUE KPUTEPHUEB 0 OLIEHKE KaYECTBA BHITIOJIHEHHON PabOThI U IpyTHe).

PeryasiTuBHble yHHBepcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OMpeNeisTh LedH JeSTeNIbHOCTH, IUIaHUPOBATb,
OCYILIECTBIISAT, KOHTPOJMPOBATH M TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITebHOCTh, BBIOMpaTh Hamboiee 3((EeKTUBHBIE CIOCOOBI PEUICHHS Y4YEOHBIX U
MO3HABATENbHBIX  3aJ]a4, CaMOCTOSATEIbHO COCTABISTh WJIH  KOPPEKTHUPOBATH
NPEJIOKEHHBIA aIrOpPUTM JIEHCTBUI NPU BBIOJIHEHUU 33aJaHUM C y4ETOM MOIY4YEHHS
HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLICHUBAThH
COOTBETCTBUE IOJIy4YEHHOI'O pe3ysibTaTa 3asBJICHHOW II€JIM, YMEHHUE HCIO0JIb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMble B YCIOBUU 3aJIlaHUM.

NPEAMETHBIE PE3YJIBTATHBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOCHUIO 0053aTEFHOIO COAEPIKaHUs,
YCTaHOBJICHHOTO JaHHOU (emepanbHOi paboyeil mporpaMMoid, BBIACIISIOT: OCBOCHHBIE
o0y4aromuMucsl HayyHble 3HaHUS, YMEHUS U CIIOCOOBI NeHCTBUH, crienupuieckue st
npeaMeTHON obnactu «XUMUS, BUIBI ACSITEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHMUS,
€ro MHTEPIIPEeTaLUH, IPeoOpPa30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTYaLUsX.

K xonuy oOyuenus B 8 kjiacce mpeaMmeTHble pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHUI:

® pacKpbIBaTb CMBICI OCHOBHBIX XMMHMUYECKHUX IOHSTHUH: aToM, MOJIEKyJa,

XUMHYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(ogHOpOAHAs M HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHTEJIbHAs aTOMHAas H
MOJIEKYJISIpHasE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Jii XMMUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KHCIIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPUIATEIBHOCTb, CTEICHb
OKHMCIICHMS, XHMMUYECKas peakuus, KilacCu(UKalus peakluil: peaxkiuu



COCJIMHEHUS, PEaKIMU Pa3NIOKEHUs, peaklly 3aMelIeHUs, peakiuu oOMeHa,
9K30- U SHJOTEPMHUYECKHE PeaKInu, TerIoBoi A (eKT peakiuu, siapo aToMma,
AJIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTallb, paguyc aroma, XUMHUYecKas
CBSI3b, TIOJISIPHAST W HEMOJsIpHAs KOBAJEHTHAas CBA3b, WOHHAS CBs3b, WOH,
KaTHOH, AaHHWOH, pacTBOp, MaccoBas JOJsl BemecTBa (IPOLEHTHAas
KOHIIEHTpAIUs1) B pACTBOPE;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TOHATHH U
MPUMEHSTH 3TU MOHATHUS IIPU ONMKUCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIONb30BaTh XMMHUECKYI0 CUMBOJIMKY JJISl COCTaBIeHUsI (POPMYT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

OTpEeNATh BaJ€HTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COCAMHECHHSX,
CTENEHb OKUCIIECHUS AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAJIC)KHOCTD
BEIIECTB K OIpPEACIEHHOMY KJacCcy COeAuHeHuH 1o QopmynaMm, BHJI
XUMHYECKOH CBSI3M (KOBAJICHTHAs U MOHHAs1) B HEOPTaHUYECKUX COEIMHEHUSX;
packpeiBath cMmbicn Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBAaTh TOHMMAaHUE TEPUOANYECKON 3aBUCUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB OT uX mosoxeHus B llepuoguyeckoit cucreme,
3aKOHOB COXpPAHEHHMS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOIaJipo;

OMUCHIBaTh U XapaKTepu3oBaTh TabnuuHyto hopmy Ilepronnyueckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: pa3judarTh MOHATHSA «rjaBHas mnoarpymma (A-
rpymnma)» u «nobdounas noarpymnma (b-rpynmna)», Maabsie 1 O0JIBIITNE TIEPHOIBI,
COOTHOCUTh O0O3HAYEHHUs, KOTOpble MMeroTcs B Tabmuie «l[lepmomudeckas
cucrema xumuyeckux snemeHTtoB JI. M. MengeneeBay ¢ 4UCIOBBIMHU
XapaKTePUCTUKAMH CTPOEHHS aTOMOB XHMHYECKHX DJJIEMEHTOB (COCTaB M
3apsn Aapa, oo1ee YMCio AIEKTPOHOB U PaCIpe/ieIeHHE UX M0 AIEKTPOHHBIM
CJ0SIM);

KJIACCU(UIIMPOBATh XUMHUYECKHE DSJIEMEHTBl, HEOpPraHMYECKHEe BEIlecTBa,
XUMHYECKHE peakiuu (M0 YHUCIYy W COCTaBy YYAacTBYIOIIUX B peaKlUu
BEIIIECTB, 110 TEIUIOBOMY 3 (deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TMOATBEPKIasi OMHCAHUE MPUMEPAMHU MOJEKYIISIPHBIX
YpPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHNUS XUMUYECKUX MPEBPAILECHHUI B Pa3IMYHbIX
YCIIOBHSIX;

BBIYHUCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MaccChl BEILECTB,
MacCcoBYI0 JIOJIO0 XHMHMYECKOrO »JJeMeHTa 10 (opMmylie COeAUHEHHUS,
MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKON PEAKLINN;



IPUMEHITh OCHOBHBIC OINEPALNU MBICIUTEILHOW JESTEIbHOCTH — aHAIHU3 H
CHUHTE3, CpaBHEHHE, OOO0OIIeHHe, CHCTeMaTH3allhio, Kiaccuukamuro,
BBISIBJICHHE TPUYUHHO-CIEICTBEHHBIX CBSI3ed — Ui W3YYEHHUS CBOICTB
BEIIIECTB U XUMUYECKUX PEaKluil, €CTECTBEHHO-HAYYHBIC METO/IbI TIO3ZHAHUS —
HaOJroieHue, W3MepeHHe, MOJCIMPOBAHUE, OKCIIEPHUMEHT (pealbHbIi H
MBICJICHHBIN );

CJIEZIOBATh TPABWJIAaM TIOJIB30BAHUSI XUMHUUYECKOW IMOCYA0H M 1a00paTOpHBIM
obopymoBaHWeM, a TakKe TNpaBWIaM OOpalieHuss C BeIEeCTBaMH B
COOTBETCTBUM C MHCTPYKLUSAMHU 10 BBIIOJHEHHIO JJAOOPATOPHBIX XUMHUECKUX
OTIBITOB IO MOJYYCHHUIO M COOMpPAHUIO ra3000pa3HBIX BELIECTB (BOAOPOAA H
KHCJIOpPOJ1a), MPUTOTOBJIEHHUIO PAacTBOPOB C OMNPENEIEHHON MaccoBOM Hoieit
pacTBOPEHHOTO  BEILIECTBA, IUIAHUPOBATh U  MPOBOAUTH XHUMHUYECKHE
9KCIIEPUMEHTHl 10 PACMO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C
MOMOIIBI0 MHIUKATOPOB (JIaKMYC, (heHOI(PTaTCHH, METUIOPAHXK U APYTHE).

K koniy oOydeHus B 9 kjacce mpeaMeTHBIE pe3yJbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUYaOIIUXCSl YMEHUI:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKUX MOHSTUNA: XUMHUYECKHH 3JIE€MEHT,
aTOM, MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEIECTBO,
BaJICHTHOCTb, J3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHHS, XUMHUYECKas
peaxiysi, XMMU4ecKas CBs3b, TEIJIOBOH 3((eKT peakuuu, MOJb, MOJSAPHBIH
00BEM, pacTBOpP, DJIEKTPOIMTHI, HEDIEKTPOIUTHI, AIIEKTPOJUTHUECKAs
JUCCOLMALUs, PEaKUUd HOHHONO OOMEHa, KaTajlu3aTop, XHMHYECKOe
paBHOBecHe, OOpaTHUMble W HeoOpaTHMble pEakUud, OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIECHUE M
BOCCTAQHOBJICHHE,  aUIOTPONUsS,  aM(OTEPHOCTh,  XHUMHYECKass  CBS3b
(KoBasleHTHasi, MOHHAasA, MeETaJNIM4yecKas), KpUCTalIMyeckas peleTka,
KOppO3Usl METAJJIOB, CIUIABBI, CKOPOCTb XUMHUYECKOW pEaKLUH, MPEACIbHO
nonyctumas koHueHnTpanus [1/IK Bemectsa;

WUIIOCTPUPOBaTh  B3aMMOCBSI3b  OCHOBHBIX XMMMYECKHX IOHIATHH U
IPUMEHATDH 3T MOHATHUS IPU ONMCAHNU BELIECTB U UX NPEBPALLEHUM;
UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUISl COCTaBICHHS (JOPMYJT BELLIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

OINpPEACIATh BAJIEHTHOCTh M CTENEHb OKHMCIEHUS XMMHYECKHX JJIEMEHTOB B
COCIMHEHMUAX  Pa3IM4YHOrO  COCTaBa, IMPHUHAIEKHOCTb  BEIIECTB K
onpeAeNéHHOMY KJIAcCy COEAMHEHUU 1Mo (opMysiaM, BUJ XMMHUECKON CBSA3HU
(xoBaJIeHTHAsi, MOHHAs, METaNIM4ecKas) B HEOPraHWYECKUX COEJUHEHUSX,
3apsi/l MOHA [0 XMMUYECKOH (opmylie, XapakTep Cpebl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCAVHEHUH, TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOIO
BEILIECTBA;

packpeiBaTh cmbici [lepuonnueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBaTh €ro IOHMMAaHHE: ONHUCBhIBaTh U  XapaKTepU30BaTh



tabnuynyto Qopmy [lepuonuyeckoil CHUCTEMBI XUMHUYECKHX JJIEMEHTOB:
pa3nuuaTh TMOHATHS «IJIaBHas ToAarpynma (A-rpynma)» W «HnoOouHas
noarpynmna (b-rpynma)», Manele u  OoJjiblliM€ TEPHOJBI, COOTHOCUTH
0003HaYeHHS, KOTOPhIE UMEIOTCS B MEPHOANICCKON TAOIHUIIE, C YHCIOBBIMH
XapaKTePUCTHUKAMU CTPOEHHUS aTOMOB XHMHUYECKHX OJJIEMEHTOB (COCTaB M
3apsia sIpa, ooliee YUCIo 3IEKTPOHOB U pacIipeiesieHUe UX MO 3JIEKTPOHHBIM
ClosiM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B HW3MEHEHHMU CBOMCTB
JJIEMEHTOB M WX COCIMHEHWI B TpeiesiaX MaJlbIX IEPHOJOB M TIaBHBIX
HOJATPYHI ¢ y4ETOM CTPOCHUS UX aTOMOB;

KJIacCH(UIIMPOBATh XMUMHYECKHE OJEMEHTBI, HEOPraHHMYECKHE BEIECTBA,
XUMHYECKHE peakiuu (M0 YHUCIYy U COCTaBy YYacTBYIOIIMX B peakUuu
BEIIECTB, MO TEIUIOBOMY 3((deKTy, Mo H3MEHEHHIO CTeNeHEeW OKHCICHHS
XUMHYECKHUX JIEMECHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHEHUPUUIECKHE XUMUYECKUE
CBOWCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MMOITBEPKAAsl OMMMCAHUE PUMEPAMH
MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XMMHYECKUX
peaKiuii;

COCTaBIISITh YPABHEHUS JIEKTPOJUTHUECKON TUCCOLMALMU KHUCIIOT, Ieraoyeit
U COJIeil, TIONIHbIE U COKpAaIEHHBbIE YpaBHEHUS peaKInii MOHHOTO oOMeHa,
YpaBHEHHUS peaKlUii, TOITBEPKIAIONINX CYIIECTBOBAHUE TCHETUIECKOM CBSI3U
MEX/Ty BEIIECTBAMH PAa3INYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  peaKluid
TIOCPEJICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCca ATHX peaKIlHii;
IPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XHMHYECKUX TPEBPANICHUH B  Pa3IMIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
MAacCOBYIO OO XHMHUYECKOrO »JJIeMeHTa 1o (opMyse COeIUHEHUs,
MacCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPaBHEHHUIO
XUMHYECKON PEAKIIUU;

coOnroaaTh MpaBwiia IMOJB30BAHMS XMUMHUYECKON IMOCYI0iM M J1a00paTOpHBIM
000pyI0BaHHEM, a TAKXKEe MpaBuiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUHUSMHU IO BBINOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJyYEHHUIO0 U COOMPaHHIO Ta3000pa3HBIX BELIECTB (aMMHAKa M YTJIEKHCIOTO
rasa);

MPOBOAMUTH PEAKINH, MOATBEPKAAIONINE KaYeCTBEHHBI COCTaB pPa3IUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpPOMUMI-, HOIHJI-,
kapOonar-, ¢Qocdar-, cunukar-, Ccyiabdpar-, THIPOKCHUI-HOHBI, KaTHOHBI
aMMOHHSI ¥ HOHBl M3YyYEHHBIX METaJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;



IPUMEHATh OCHOBHBIE OINEpAaIMM MBICIUTEIbHOW NEATEIbHOCTH — aHaIU3 U
CHHTE3, CpaBHEHHE, 00OOIleHHe, CUCTEMAaTH3allui0, BBIABICHHE HMPUYMHHO-
CJIEZICTBEHHBIX CBSI3€d — A1 W3YyYEHUs CBOWMCTB BELIECTB M XHUMHUECKUX
peaknuid, eCTeCTBEHHO-HAy4YHblE METOAbl TO3HAaHUS — HaOJIIoAeHue,
U3MEpPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoaundecTBO 9acoB
Ne HaumeHoBaHMe pa3/iesioB U TeM
KonTpoanH IIpaxkTHueck
n/n MPOrpaMMbl Beero OHTpO P ec
ble padoThI He padoTsbl
Paznen 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKON 5 2
NeSITENLHOCTH YEJIOBEKA
BemecTBa n xuMuaeckue
1.2 15 1
peakiu
Hroro no pazaeny 20

Pa3nes 2. BaskHelimne npeAcTaBUTeIM HEOPraHUYeCKUX BelleCTB

Boznyx. Kucnopon. [Tousitue 06

2.1 6
OKCHIaX

)9 Bonopoa. [lonarue o kucnorax u 2 1
COJIIX

)3 Bona. PactBopsl. [Tonsitue 06 5 1 1
OCHOBaHUSIX

24 OCHOBHBIE KIaCCHI 11 1 1

daexkTpoHHbIe (UH(poBbHIE)
o0pa3oBaTe/ibHbIE pecypcChl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bubanoreka LJOK



HEOPTaHMYSCKHUX COCTUHECHUM https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Paspnen 3. llepnoanueckuii 3axon u [lepuognyeckas cucrema xumuideckux 3j1eMeHToB /. . MennesieeBa. CTpoenne aToMOB.
XumMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIIUN

[Iepronnueckuii 3aKOH U

31 IIepuoanueckas cucreMa 7 bu6nuorexa [IOK
' XMMHYECKHX 31eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XumMudeckas CBS3b. Bu6 110K
nonroreka
3.2 OKHCIUTENBHO- 8 2
HETHTEIRH https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKITUU
bu6mmorexa [JOK
Hroro no pazne 15
TOTO 1o pasiety https://m.edsoo.ru/7f41837¢c
bu6 OK
PesepBHOE Bpems 3 noHotexa L1

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 > >



9 KUIACC

HaunmeHoBaHMe pa3/ie/ioB U TeM
Ne n/m
MPOrpamMMbl

Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKIul

11 [ToBTOpeHue u yriay6neHne 3HaHu|
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
' peaxiuit

13 DIEKTPONMUTHIECKAS! AUCCOIAAIINSI.
' XUMHUECKUE PEaKIUK B PaCTBOpaxX

Hroro no pazneny

Pa3gen 2. HeMeTaJIBI M UX COCIUHEHUS

O6ma;1 XapPaKTCPUCTHKA XUMHUYCCKUX

2.1
aneMeHToB VIIA-rpynmel. ["anorensl
OO011ast XapaKTepUCTHKA XUMHUYECKUX

2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé
COCIMHEHUS

23 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX

aneMeHTOB VA-rpynmsl. A3ot, dhochop u

KoanuyecTBo 4acoB

Bcero

17

KonTpoabH
ble padoThbI

IMpakTnyeckn
e padoThbI

DJIEKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edsoo.ru/7f41a636

bubnunoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubnunoreka [IOK
https://m.edsoo.ru/7f41a636



HUX COCANHCHUA

OO0m1as xapakTepucTUKa XUMHUECKUX
24 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHUH 1 UX COCTUHECHUS

Hroro no pazneny

Pa3gen 3. MeTaJIbI M X COCTUHEHUS

3.1 OO01me cBOMCTBAa METAIJIOB

3.2 Baxueiinine MeTayisl U UX COSTUHEHUSA

Htoro no pazneny

Paznen 4. Xumus U oKpyKammas cpeia

4.1 BemiecTBa 1 MmaTepuaisl B KU3HU YEJIOBEKA
Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

25

16

20

68

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636

bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636






IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacon I DJIeKTPOHHBIE
ara
Ne Tema ypoka Konrtpoas IIpakTuue w3yuen undposbie
n/n Beero HbIE CKHUe oOpa3oBaTe/ibHbIE
us
padoThI padoThI pecypcel
[Ipenmer xumuu. Posib XMMHUM B KU3HU | bubmuorexa [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
[Tonarue o MeToax Mo3HaHUA B XUMUHU 1 1

https://m.edsoo.ru/ff0d227¢

IIpakTuyeckas padora Ne 1 «IIpaBuia

paboThl B 1a00paTOpUU U MPUEMBI 1 bu6nuoreka [IOK

oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc

000pyI0BaHEM)

Yucteie BemecTBa 1 cMecH. CriocoObl 1 bubmuoreka [{OK

paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca

IIpakTuyeckas padora Ne 2 «Pa3nenenue

cMecel (Ha mpuUMepe OYUCTKU TOBAPEHHOM 1 Bubmmorexa LIOK
PHUMEp P https://m.edsoo.ru/ff0d28c8

COJIN)»

ATOMBI 1 MOJIEKYJIBI 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

XuMHYECKUE DJIEMEHTERI. 3HAKH (CUMBOJIEI) 1 bubmanoreka LJOK



10

11

12

13

14

15

16

17

XUMHNYCCKUX 3JICMCHTOB

HpOCTBIe " CJIOXKHBIC BEUICCTBA

ATOMHO-MOJ’ICK}’HHPHOC YUCHUC

3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
Xumuueckas popmya. BaieHTHOCTD
aTOMOB XMMHUYECKHUX 3JIEMEHTOB

OrHOCUTENbHAA aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca

MaccoBas 101 XUMHYECKOTO dJIEMEHTa B
COCTUHEHUN

KomunuectBo BemectBa. Mois. MossipHas
Mmacca

Ddusndeckue U XUMUYCCKUE SIBJICHUS.
XuMUYecKas peakuus

[Ipu3Haku u ycinoBus NpOTEKaHUS
XUMHYECKHUX PEAKIUI

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XHWMHWYECKUE YPABHEHUS

Brrurcienust KoJimuecTBa, MacChl BEMIECTBA
10 YPaBHEHUSIM XUMHYECKUX PEaKUN

https://m.edsoo.ru/ff0d2be
8

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323¢
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350¢
bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5230
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa
bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3b88
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708



18

19

20

21

22

23

24

25

Kraccudukaiiyss XUMHYECKUX peaKiuii
(coerHEHMsI, pa3I0KEHHsI, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — yu€HBbIH-
sHIMKIoneaucT. O0o0eHne 1
CUCTEMAaTH3aLMs 3HAHUN

KontponbHas pabora Nel mo reme
«BemecTBa 1 XUMUYECKUE PEAKIIUN»

Boznyx — cmech razos. CocraB Bo3yxa.
Kucnopon — aneMeHT u npoctoe
BewecTBo. O30H

du3znyecknue U XMMUUYECKHE CBOMCTBA

KHUCJIO0POAa (peakiiuy OKUCIICHUs, TOPEHUE).

TTonsaTHEe 00 OKCUIAX

CriocoOblI oryueHus KUCI0poa B
1ab0paTOPHU ¥ MPOMBIIUICHHOCTH.
[IpumeHeHne kucnopoaa

TenoBoii 3¢ ekt XuMUIecKoil peakiuu,
MOHATHE O TEPMOXMMUYECKOM YPaBHEHUH,
9K30- U DHIOTEPMUYECKHIX PEaKIUIX

TorumBo (HedTh, yroib U METaH).
3arpsi3HEeHHE BO3/yXa, CIIOCOOBI €T0
MPeI0TBPALLEHUS

bubmnoreka IJOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [{OK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a



26

27

28

29

30

31

32

33

34

35

[IpakTrueckas padota Ne 3 o Teme
«ITonyyenue u cobupanue KHCIOpoaa,
W3Y4YEHHUE €ro CBOMCTBY

Bonopon — 3neMeHT U mpocToe BELECTBO.
Haxoxnenue B npupoe

dusnueckre U XUMHUYECKHE CBOIICTBA
Bojopoaa. [Ipumenenne Boopoaa

TlonsaTne o KHUCIIOTaX U COIIX

Crnioco0blI nosty4eHus BOAOPOa B
naboparopuu

[IpakTuyeckas padora Ne 4 o reme
«ITomydenue u coOupanue Bo0poa,
W3Y4YEHUE €ro CBOKCTB)»

Momnsipablii 00bE€M ra3oB. 3akoH ABOTaapo

Boruncnenus o6béma, KonuyecTa
BEIIIECTBA ra3a Mo ero U3BeCTHOMY
KOJINYECTBY BEILIECTBA WK O0BEMY

Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
peakiry Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOIIIEHHUH ra30B

du3znyeckue U XUMHUYECKHE CBOMCTBA BOJIbI

bubmnoreka IJOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0
bu6mmoreka [IOK

https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK



36

37

38

39

40

41

42

43

44

CocraB ocHoBauuii. [Tousrue 00
MHJIHUKATOpax

Bopna xak pactBoputens. HacbllieHHbIE U
HEHaCBILIEHHbIE pacTBOPHI. MaccoBas 10

BEIIIECTBA B PaCTBOPE

[IpakTuyeckas padora Ne 5 o teme
«ITpuroroBieHue pacTBOPOB ¢
OnpeIeIEHHON MacCOBOM J10JIeH
PacTBOPEHHOTO BEIIECTBAY

KonTponbnas padorta Ne2 no teme
«Kucnopoa. Bogopon. Boga»

Okcuapl: cocTaB, KiIaccuuKaus,
HOMEHKJIaTypa

[Tonydyenue u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

[TonydyeHue u XuMHUYECKHE CBOMCTBA
OCHOBaHUI

Kucnotel: cocTaB, KilacCU(pUKALIN,

https://m.edsoo.ru/ff0d587
a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0dSeba

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d6342
bub6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6morexa [JOK
https://m.edsoo.ru/ff0d67ca
bu6morexa [JOK
https://m.edsoo.ru/ff0d67ca
bubmnoreka [JOK



45

46

47

48

49

50

51

52

HOMEHKJIaTypa

[TonyuyeHue u XMMHUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
NOJTYYCHHUS, XAMHUUECKUE CBOMCTBA

[IpakTuyeckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJILHBIX 3a/1a4 110 TECME
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCTUHEHUI

I'eneTnueckas cBA3b MEXKY KiIacCaMU
HEOPraHWYECKUX COCTMHEHUN

O00011IeHrEe U cUCcTeEMaTU3aLUs 3HAHUI

KonTponbnas padota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeuHeHu"

HepBLIe IIOIIBITKH KHaCCI/I(I)I/IKaLH/II/I
XHUMHUYECKHUX AJIeMEHTOB. IloHsaTHE O
rpynrnax CXOAHbIX 3JICMCHTOB

[Tepuonnueckuii 3akoH u Ilepuoanueckas
cUCTEMa XUMHYECKUX 31eMeHTOB /J[. 1.
Menneneena

https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
bu6mmorexa [JOK

https://m.edsoo.ru/00ad947
4

bu6mmorexa [JOK
https://m.edso0o.ru/00ad9b7¢c

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9as0
bub6muoreka IIOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9¢ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubmuoreka [{OK
https://m.edsoo.ru/00ada52c



53

54

55

56

57

58

59

60

61

[lepronpl, TPy, TOATPYIIIBI

Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP.
N3otomnsl

CTtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB
aneMeHToB [lepuonuueckoii cucremst /1. U.
Menneneena

XapaKkTepuCTUKa XUMUYECKOT0 3JIEMEHTA
II0 €r0 NoJIoKeHUIO B [lepnoandeckoit
cucteme /1. 1. Menaeneera

3navenue [leproauyeckoro 3akona st
pa3BuTHUsA HayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIU, IEIAror u
rpa)IaHuH

PeseprubIil ypok. O6001eHIE 1
cucTeMaTtu3arus 3Hanuii / Beepoccuiickas
MpoBepoyHas pabora

Kontponbnas padota Ne4 o teme
«Ctpoenue aroma. XUMUYECKast CBS3b) /
Bcepoccuiickas mpoBepouHasi paboTa

BHGKTPOOT];)I/IHaTCJIBHOCTB aTOMOB
XUMHNYCCKHUX 3JICMCHTOB

HNonnasg xumudeckas CBI3b

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00adabbc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6morexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb33¢

bu6mmorexa [JOK

https://m.edsoo.ru/00adb48
6

bubmnoreka IJOK
https://m.edsoo.ru/00adaab8

bubanoreka [IOK



62

63

64

65

66

67

68

KoBanenTHas MoJisipHad XUMHUYCCKas CBA3b

KoBanenTHas HCTIOJIIPHAA XUMHNYCCKasA
CBA3b

CreneHb OKUCICHUSA

OXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
peaKuu

OKXuCIINTEIIN 1 BOCCTAHOBUTEIIH

PesepBHeIil ypok. O000IICHHE 1
cucreMarmu3anus 3HAHUH 110 TEME
«Ctpoenue atoma. XUMHUYECKast CBA3b»

Pesepubiil ypok. O60011eHuE 1
cucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68

https://m.edsoo.ru/00adac3
4

bub6mmorexa [JOK
https://m.edsoo.ru/00adaab8
bubmnoreka LJOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
bu6mmorexa [JOK

https://m.edsoo.ru/00adb07
6

bub6morexa [JOK

https://m.edsoo.ru/00adb07
6

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d61c6



9 KJIACC

Ne
n/n

KoanuyecTBo 4acoB

JlaTa
Tema ypoka Kontpoas IlpakTHuec n3yuen
Bcero HbIE KHe
U
padoThI padoThI
[Iepnonnueckuit 3akoH. [lepnonnueckas
crucTemMa XMMU4YecKux 3iemeHToB /I, . 1
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1
MIEPUOJIOB
Krnaccudukanus u HoMeHkiIaTypa |
HEOPraHUYECKUX BEILECTB
Buabl XUMUYECKOM CBS3U U TUIIBI |
KPUCTALIMYECKUX PEMIETOK
KonTponsnas pabora Nel no Teme
«IToBTOpenue u yrioyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanus XuMHuecKkux peakiuii |
10 PA3JIMYHBIM [TPU3HAKAM
[TonsATHE O CKOPOCTH XUMUYECKON 1

PECaAKIHH. IloHsiTHE O TOMOTCHHBIX B

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b
6

bub6mmorexa [JOK
https://m.edsoo.ru/00adb7e2
bub6morexa [JOK
https://m.edsoo.ru/00adbac6

bu6mmorexa [JOK
https://m.edsoo.ru/00adbecb0
bubmnoreka IJOK
https://m.edsoo.ru/00adbe9a



10

11

12

13

14

15

TETEPOTre€HHBIX PEAKIHAX
IToHsATHE O XUMHYECKOM PaBHOBCCHHU.
@akTOpPBI, BIUAIOIIHAE HA CKOPOCTh
XUMHYECKOHN PEaKMU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakuu

Teopus 2NEKTPOIIUTHYECKON
mucconuanyu. CUIbHBIE U CIIa0bIE
AJICKTPOJIUTHI

HoHHbIE ypaBHEHMS peakuui

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MPEACTABICHUI 00
3JIEKTPOJIUTUYECKON AUCCOIUALINUI

XUMHYECKHE CBOVMCTBA COJIEU B CBETE
MPEACTABICHUH 00 JICKTPOTUTHICCKOM
JIUCCOLIMALNY

[TonsiTue o ruaponuse conen

O00011IeHIE U CUCTEMATU3aIUs 3HAHUN

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

bu6mmorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bub6anoreka IIOK

https://m.edsoo.ru/00add44
8

bub6mmorexa [JOK

https://m.edsoo.ru/00add5d
8

bu6mmoreka [JOK

https://m.edsoo.ru/00add8b
2

bu6mmoreka [JOK

https://m.edsoo.ru/00add9d
4

bubanoreka [IOK



16

17

18

19

20

21

22

23

[Ipaxtuyeckas padora Ne 1. «Pemenune
JKCIEPUMEHTAIBHBIX 33729

KonTponsnas padora Ne2 o teme
«DNEKTPONUTHIECKAS TUCCOLIAITHSL.
XUMHUECKUE PEaKIH B PACTBOPAX»

OO6mras XxapakTepuCTHKa rajJoreHoOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
xJiopa

XnopoBogopoa. CosisiHast KHCIIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

[IpakTuueckas pabora Ne 2 o teme
«ITonyueHue COJISTHON KUCIIOTHI,
u3y4eHue e€ CBOUCTB»

Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CI1 OIUH U3
peareHToB JIaH B U30BITKE

OO6mras xapakTepucTuka 3J1eMeHTOB VIA-

T'pyHIibL

AnIoTpOTHBIE MOIU(UKAITUN CEPHI.
HaxoxaeHue cepbl U €€ COeIUHEHNH B

https://m.edsoo.ru/00addd1
2

bu6mmorexa [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addec0

bu6mmorexa [JOK
https://m.edsoo.ru/00addfe?

bu6mmorexa [JOK
https://m.edsoo.ru/00ade104

bu6mmorexa [JOK
https://m.edsoo.ru/00ade348

bub6muoreka IIOK
https://m.edsoo.ru/00ade488

bub6aunoreka [IOK
https://m.edsoo.ru/00ade64a
bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a



24

25

26

27

28

29

30

31

npupoae. XUMHYECKHIE CBOMCTBA CEPhI

CepoBoaopoi, cTpoeHHe, GU3NIECKue U
XUMHYECKHUE CBOMCTBA

Oxcuppl cepsl. CepHast KMCIIOTA,
¢u3nveckne 1 XUMHYECKHE CBOICTBA,
MIPpUMEHEHNE

XHWMHUYECKUE PEAKLINH, JIEKAINE B
OCHOBE ITPOMBIIINIEHHOTO CTI0c00a
MOJIy4YEHHUSI CEPHOMN KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIen
Cpenbl COETMHEHUSIMU CEPbI

Briuncienne MaccoBoU JI0IM BEIXOJA
MPOAYKTa pEeaKIuu

OO6mras XxapakTepucTrKa 3JIeMEHTOB V A-
rpynnsl. A30T, pacipocTpaHEHHE B
npupojie, GU3NYECKUe U XUMUIECKHE
CBOMCTBA

AMMI/IaK, €ro (bl/ISI/I‘IeCKI/Ie 1 XUMHNYCCKHUC
CBOﬁCTBa, MOJIY4YCHHEC U IIPUMCHCHUC

[Ipaktrueckas padota Ne 3 o Teme
«IlonyyeHne aMmMuaka, U3y4eHHe ero
CBOWCTB»

A30THas Kuco0Ta, € (hu3ndecKue u

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6morexa [JOK
https://m.edsoo.ru/00adec8a

bub6nunoreka IIOK
https://m.edsoo.ru/00adeeab

bubmnoreka LJOK
https://m.edsoo.ru/00adf004

bubmnoreka [JOK
https://m.edsoo.ru/00adf180

bubanoreka [HOK



32

33

34

35

36

37

38

XUMHYECKUE CBOUCTBA

Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHMS B KAUYECTBE MUHEPAIbHBIX
yaoOpeHui. XuMU4eCcKoe 3arpsi3HeHHE
OKPY’KaIoIleH cpeibl COEUHEHUSIMHU
azora

®dochop. Oxcua pochopa (V) u
dhochopnas kucnoTa, pu3nIECKUe U
XHUMHUYECKHE CBOWMCTBA, MOJTyYeHHE

Hcnonp3oBanue pochaTroB B kKauecTBe
MHHEPAITBbHBIX yIOOpeHHi. 3arpsi3sHeHue
npUpoAHOIl cpenbl hochatamu

VYrnepon, pacnpocTpaHeHue B IpUpo/Ie,
(u3nueckre U XUMUYECKUE CBOMCTBA

Oxcuppl yraeposa, ux Gu3ndeckue u
XMMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE
poOJIEeMBl, CBSI3aHHbBIE C OKCHIOM
yraepoaa (IV)

VYroapHasg KUCIOTa U €€ COJIN

[IpakTuueckas padbora Ne 4 o reme
"[TonyuyeHune yriaekucioro rasa.
KauectBeHHas peakiys Ha KapOOHaT-

https://m.edsoo.ru/00adf30
6

bu6mmorexa [JOK
https://m.edsoo.ru/00adf518

bub6mnoreka [IOK
https://m.edsoo.ru/00adf68a

bubmnoreka LIOK
https://m.edsoo.ru/00adfc20

bubmnoreka [JOK
https://m.edsoo.ru/00adfd9¢

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmorexka [JOK
https://m.edsoo.ru/00ae006¢c

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢



39

40

41

42

43

44

45

n

HOH

[TepBoHauanbHBIC MOHATHS 00
OPraHUYECKHX BEMIECTBAX KaK O
COCIMHEHUSX YIJIepoaa

Kpemuuii u ero coeuHeHus

[Ipaktrueckas pabota Ne 5. Perenue
SKCHEPUMEHTAJIbHBIX 33]a4 110 TEME
«BaxHenmme HeMeTaIbl U UX
COCIMHECHUS

KontpomnbHas pabora Ne3 o teme
«BaxHenmme HeMeTalIbl U UX
COEJIMHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTaminueckast
CBSI3b M METAJUIMYECKAS KPUCTAILUTNYECKAsS
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB

XHWMHUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUECKUN Psiji HAllpsKEHUN
METaJIOB

OO6mme cnocoOb! MOTYYEHUST METAJLIOB.
Cnnapsl. Beraucnenus mo ypaBHEHHUSIM

bu6mmoreka [JOK
https://m.edsoo.ru/00ac054¢

bu6mmorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

bu6mmorexa [JOK
https://m.edsoo.ru/00ae103e

bu6mmorexa [JOK
https://m.edsoo.ru/00acl1156

bub6auoreka [IOK
https://m.edsoo.ru/00ael156



46

47

48

49

50

51

52

53

54

55

56

XUMHNYCCKHUX peaKHI/Iﬁ, CCJIM OJJUH U3
PE€arcHTOB COACPKUT IIPUMECHU

[TonsiTuEe 0 KOPPO3UK METAIIOB

Ienoynbie METaIBI

OKCI/I}IBI U TUAPOKCHUJBI HATPUA U KaJIUA

Illenoyno3eMeNnbHBIC METAJIIbI — KAJIbITUH
W Mar"gui

Baxkneime coequHeHNST KaJIbIIUS

O0001IeHYE U CUCTEMATU3ALINS 3HAHUM

JKEcTKOoCTh BOIBI U CIIOCOOEI €8
YCTpaHEHUS

[IpakTuyeckas padora Ne 6 o reme
"JXécTkoCTb BOJBI U METOBI €€
ycTpaHeHUs"

AIIOMUHAHT

AMdoTepHbIe cBONCTBA OKCHIA U
TUIPOKCHUIA

Keiezo

bu6morexa [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6morexa [JOK
https://m.edsoo.ru/00ae14b2
bub6anoreka IIOK
https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
https://m.edsoo.ru/00aelSe8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aclae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
bubmnoreka IJOK



57

58

59

60

61

62

63

64

65

Oxkcubl, TUIPOKCUIBI U conn xkenesa (1)
u xene3a (I11)

O0001IEeHME U CUCTEMATU3ALIUS 3HAHUM

[IpakTuyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«BakHenmue MeTauibl ¥ uX
COEITUHEHUS

Bpruncnenus no ypaBHeHHSIM
XUMHUYCCKUX peaKuHﬁ, €CJIN OINH U3
peaFeHTOB JaH B I/I36BITK€ N co;:[epm/lr
npuMecH. BolurcieHnss MaccoBOM 10U
BBIXO/Ia TIPOYKTA PEAKIIUN

O0001IeHNEe U cCUCTEMAaTU3ALINS 3HAHUI

KonTponbnas pabora Ne4 o teme
«BakHenIme MeTajuIbl U UX
COEIMHEHUS»

BemectBa 1 MmaTepualbl B IOBCEHEBHOM
’)KH3HH YEI0BEKA

XUMHYECKOE 3arps3HEHUE OKPYIKAOIIEH
cpensl

Pomne xumun B PCIICHHUH 3KOJIOTMYCCKUX

https://m.edsoo.ru/00ae1d8
6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [JOK
https://m.edsoo.ru/00ae1750

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3f50
bu6morexa [JOK
https://m.edsoo.ru/00ae4270
bubmnoreka [JOK



npobiem

66 PesepBHeIil ypok. O600IeHHE U
crucTemMaTu3auuvs 3HaHU

67 PesepBHeIit ypok. O600ICHHE 1
crucTeMaTu3alus 3HaHUI

68 PesepBHelit ypok. O600IeHHE 1

cUCTeMaTu3alusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68

https://m.edsoo.ru/00ae427
0

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a
bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM
OCBOEHUS OCHOBHOM

OBPA3OBATEJbHOH ITPOT'PAMMBI

8 KUIACC

Kog
npoBeps
e€Moro
pe3yJbT
aTa

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHus

IIo Teme: «HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUS»

pacKpbIBaTb CMBICI OCHOBHBIX XUMUYECKMX TMIOHSATHUHA: aTOM,
MOJIEKYJIa, XHUMHUYECKUH 3JIEMEHT, MNPOCTOE BEIIECTBO, CII0KHOE
BEILIECTBO, CMECh (OJHOPOJIHAS W HEOJHOPOIHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasT W MOJIEKYJISpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIpHAash Macca, mMaccoBas J0JII XMMHYECKOTO
JJIEeMEHTa B COEIMHEHUU, MOJIAPHBIA 00BEM, XUMHUYECKasl peaKlus,
KIaccupuKalus  peakluid: peakuu  COCOUHCHHs, peakluu
pa3ioKeHusl, peaklUuy 3aMelIeHMs], peakuuu OoOMeHa, 7K30- HU
SHAOTEPMHUUYECKUE PEaKIUU, TEIIoBOM 3(h(dEeKT peakiuu, pacTBop,

MaccoBast J10Jis BeulecTBa (IIPOLeHTHAs KOHIIEHTpAI|sl) B pacTBOpe

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKHX MOHATHU U
IIPUMEHSATD 3TU IOHATHUSA IIPU ONUCAHUU BEILECTB U UX MIPEBPALCHUI
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JAJISi COCTaBJIEHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTb CMBICI 3aKOHOB COXpPAHEHHs MAacChbl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYE€HMs, 3aKOHa

ABoraapo

OmnpeacisiTb  BaJICHTHOCTb aTOMOB  3JICMCHTOB B 6I/IHapHBIX



1.6

1.7

1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

COCAUMHCHUAX

KJacCU(UIIUPOBaTh XMUMHUYECKHE pPEaKIHUU (10 YUCIy MU COCTaBy

YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY (D PeKTy)

BBIUUCIIATh OTHOCHUTEJNBHYIO MOJEKYJSAPHYIO M MOJIIPHYIO MacChl

BCIICCTB

BBIUUCIIATH MACCOBYHO HOJIKO XHMHUUYCCKOI'O 3JICMCHTA IIO (bopMyJIe

COCOUHCHHS,
BBIYUCIISATh MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOpE

MPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOIIOCHHE,
U3MEpeHHe,  MOJICIMpPOBaHUE, JKCHEPUMEHT  (peasibHbli U

MBICJICHHBIN )
ITo Teme: «BaxxHenmue npeacTaBUTENId HEOPraHUYECKUX BEILECTB)

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX TOHSATHUH: OKCH/I,

KHCJI0Ta, OCHOBAaHUEC, COJIb

OIpPCACIAThL NPUHAAJIC)KHOCTL BCLICCTB K OHpeI[CJ'IéHHOMy KJ1aCcCy

coenuHeHui mo popMyiam
KJIaCCU(UIIMPOBATH HEOPTAHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMHCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBEPKAAA OMUCAHUC NPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHHMH  COOTBETCTBYIOUIMX  XUMHYECKHX
peaxkuuii

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'o0 COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

cleoBaTh MPaBHJIaM TMOJB30BAHHMS XMMHUYECKOH TMOCYIOoW H
1abopaTOPHBIM 00OPYJIOBAHHEM, a TAKXKE MpaBWIaM OOpaIrieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
na60paT0pme XUMHUYCCKUX OIIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOJOPO/A U KUCIOPOAA), IPUTOTOBICHUIO
pacTBOpPOB C OMNpPEAEIEHHOW MacCOBOW J0JIEM pPAacTBOPEHHOIO

BCUICCTBA, INJIAHUPOBATb U IIPOBOAUTbL XUMHYCCKHUC SKCIICPHUMCHTDBI



2.7

3.1

3.2

33

34

3.5

3.6

3.7

9 KUIIACC

10 PAacro3HABAHUIO PACTBOPOB MIECJOYEH M KHCIOT C MOMOUIBIO

WHJIUKATOPOB (J1akMyc, heHoadTaIeuH, METHIOPAHX U JIPYTHe)
MIPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUYECKOH PEaKINU

[To Teme: «Ilepuommuecknii 3akoH u llepuommueckass cucrema
xumuyeckux snemeHtoB JI. M. MenpeneeBa. CTpoeHHE aTOMOB.

Xumudeckas cB3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE PCaKum»

PaCKphIBATh CMBICJI OCHOBHBIX XMMHUYCCKHX MMOHSATHUH: AApPO atoma,
3J'IeKTp0HHBII71 clioit aToMa, aTOMHas Op6I/ITaHB, paauyc atroma,
XUMHYCCKas CBA3b, IMOJAPHAsA W HCIOJIPpHAA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HOHHAasd CBA3b, HWOH, KA4THMOH, 4dHHWOH,

CTCIICHb OKHCJICHHUA
KHaCCI/I(i)I/H_[I/IpOBaTL XUMHUYCCKUC 3JICMCHTBI

OIMCHIBATh M XapakTepu3oBaTh TabimuuHyto ¢opmy llepuoanueckoii
CHCTEMBbl XHMHYECKHUX 3JIEMEHTOB: pa3inyaTb IOHATHUS «TJIaBHAs
nonarpynmna (Arpynma)y u «mobounas mnoxrpynma (brpymma)y,

«MaJibie» M «OOJIBIIHE) NEprUoabI

packpeiBaTh cMmbich [lepuogmueckoro 3akona /.M. Menneneena:
JEMOHCTPUPOBATh  [OHUMAHUE MEPUOJUYECKOW  3aBUCHMOCTHU
CBOICTB XUMHUYCCKUX DJICMCHTOB oT nux TIIOJIOKCHU A B

IIepuonuueckoii cucreme

COOTHOCUTh  OOO3HAYEHMs, KOTOpble HMEITCS B  Tabmuie
«llepuoguyeckas  cucrema  XMUMHYeCKuX  sinemeHtoB  JI.U.
MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsj sApa, OOLiee Yucio

AIEKTPOHOB U paclpeAeNieHUe X MO ANEKTPOHHBIM CIIOSIM)
ONpeAeNATh CTENEeHb OKUCJICHHS OJJEMEHTOB B  OMHAapHBIX
COEUHEHHUSIX

OTpEACNATh BUA XUMHUYECKON CBS3M (KOBAJICHTHAs M HWOHHASA) B

HCOPraHNM4YCCKUX COCANHCHUAX



Kona
nposepsie
MOT0
pe3yiabTa
Ta

1.1

1.2

1.3

1.4

1.5

2.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

ITo Teme: «BemiecTBO 1 XUMUYECKask PEAKIUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHH: pPacTBOD,
3JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJIUTAYECKAs AUCCOLUALMS,
peakIMi HOHHOTO 0OMEHa, KaTaln3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIE peaKkuuu, OKHCJIUTEND,
BOCCTaHOBUTEIIb, OKHUCJIEHHE W BOCCTAHOBIICHHE, aJUIOTPONUS,
aM(pOTepHOCTh, XWMHUYECKash CBsI3b (KOBAJICHTHAs, HWOHHAs,
MeTaJIn4yeckas), Kpucrauindyeckas pemeéTKa, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKIuu

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN U
MPUMEHATh O3TU TMOHATUS IMPU ONHCAHUM BEIIECTB M HX
MpEBPALLECHU I

COCTaBJISITh YPABHEHUS SJEKTPOJIUTUUECKOU TUCCOLUALUUA KUCIOT,
LIETI0YEl U COJIeH, MOJHBIE U COKpAIIEHHBIE YPaBHEHUSI pEaKIUid

HOHHOI0 00OMeHa

pacKkpbIBaTh CYLIHOCTh OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeACTBOM COCTABJICHUS 3JEKTPOHHOro OajaHca 3THUX
peaxkuui

MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON peakuu

Ilo Temam: «Hemeramnel u ux COCIUHCHUA» U «MeTaiiel U UX

COCOAUHCHU A

XapakTepu3oBaTh  (ONMUCBHIBaTh) oOmIME W creuupuIecKue
XMMHYECKHE  CBOHCTBA NPOCTBIX W  CJIOXHBIX  BEIIECTB,
MOJTBEPXkK/Iasi ONHCAHHE MPUMEPAMU MOJEKYJSPHBIX M HOHHBIX

YPaBHEHU COOTBETCTBYIOIINX XUMHUECKUX PEAKIUN



2.2

23

24

2.5

3.1

3.2

COCTaBJIATH YpPaBHCHUA peaKI_[I/If/'I, MOATBCPIKAAIOIINX
CyII€eCTBOBAHUC TeHEeTUYECKOM CBA3HU MCKIY BCIIECTBaAMH

pa3IMYHBIX KJIACCOB

MPOTHO3UPOBATh CBOMCTBAa BEIECTB B 3aBUCUMOCTH OT HX
CTpOEHHSI, BO3MOKHOCTH MPOTEKAHUS XMMHUECKHX MPEBPAILLECHUI B

PAa3JIMYHBIX YCIIOBUAX

CleIoBaTh IMPaBHJIAM IIOJb30BAHHMS XHMHYECKOH TOCYIOH H
JabopaTOpHBIM O00OPYAOBAaHUEM, a TAKXKE MpaBUIaM OOpaIEeHUs C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSMHU IO BBHIMOJTHEHUIO
na60paT0pme XUMHUYECKUX OIIBITOB IO MOJYYCHHUIO U CO6I/IpaHI/II-O

ra3006pa3HHx BCIICCTB (aMMI/IaKa " YTIJIICKUCIIOTO raza)

MPOBOJIUTh PEAKIUH, TOATBEPKIAIOIINE KadyeCTBEHHBIH COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XJIOPHI-,
Opomun, woawa, KapOoHar, d¢ocdar, CcuaMKar, cyabdar,
TUJIPOKCUIMOHBI, KATHOHBI aMMOHHUS, HOHBI U3yYE€HHBIX METAJLIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHMUYECKUX BEILIECTB
[To Teme: «XuMHS U OKpY:Karolas cpeaay

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYeckux mnoHsTui: [IJIK

BCIICCTBA; KOPPO3Hd MCTAJIJIOB

MPUMEHSTh OCHOBHBIC OMEPAIMUA MBICIUTEIHLHOU NEATEIHHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHUE, O0OOOIICHWE, CHUCTEMaTHU3AIHIO,
BBISIBJICHHE TPUYUHHO-CIEJICTBEHHBIX CBSI3€d — ISl W3Yy4EeHHUSA
CBOI\/JICTB BCIICCTB U XMUMHUYCCKUX peaKuHﬁ; GCTCCTBGHHOHayLIHBIC
METOJIbl TIO3HaHWsI — HAOJIOACHHE, U3MEpPEHHE, MOJEIHpPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

[lepBoHayanbHbIE XUMUYECKHUE TTOHATHS

[Ipeamer xumuu. Posb XUMHM B KM3HU 4YEJIOBEKA. XUMHS B CUCTEME
Hayk. Tena u BemecTBa. Pu3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe

COCTOSIHHEC BCIICCTB

ITonsaTre o METOAaX IIO3HAHUA B XHUMHH. Yucteie B€IICCTBA U CMECH.

Cnoco0bI pa3zeneHus cMmeceit

ATOMBI 1 MOJICKYIJIbI. Xumuueckue 3j1eMeHTBl. CUMBOJIBI XHMHYECKHX
9JICMCHTOB. HpOCTI)IG N CJIOXKHBIC BCIICCTBA. ATOMHO-MOHGKYJUIPHOC

yueHHe

Xumudaeckast (bOpMy.]'Ia. BanenTHOCTS aTOMOB XMMHYECKHX JIEMEHTOB.
3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTeNnbHAsS aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHas Macca. MaccoBas J0JI1 XUMHYCCKOT'O

9JICMCHTA B COCIMHCHHUHA

KonuuectBo BewmectBa. Moub. MomsipHass  macca.  B3aumocsssp
KOJIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IUHMUIL BelecTBa. PacuéTsl

o GpopmMynamM XUMHUYECKUX COSTMHEHUN

dusnyeckue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U e
NpU3HAKW. 3aKOH COXpPAaHEHUS MacChl BELIECTB. XHUMUYECKUE
ypaBHeHus. Kiaccudukanus XuMHUECKHMX peakuuil (coeanHeHwus,

pa3ioXKeHus, 3aMelleHns, 00OMeHa)

XUMHUYECKUN JKCHEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IOCYIOU, C
npaBujIaMu paboOThl B JabopaTopuud W NpUEMaMU OOpAIICHUS C
1abopaTOpHBEIM 00OPYIOBAaHHEM, U3yUYCHUE M OMHCAHUE (PUINICCKUX
CBOWCTB  00Opa3llOB  HEOPraHWYECKHUX  BEIIECTB, HAOJIOJICHHE

¢u3nueckux (TUIaBJIeHHE BOCKA, TasHUE JIbJa, PacTHpaHHE caxapa B



2.1

2.2

23

24

2.5

CTYIIKE, KUIIEHUE U KOHJIEHCAIUs BOJbl) U XHUMHUYECKUX (TOpeHue
CBEYHM, NPOKAJIMBAHNE MEIHOW IIPOBOJIOKH, B3aUMOJCHCTBUE MeElla C
KHUCJIOTOW)  SIBICHWH, HAOMIOAEHWE M  ONKMCAaHUE TPU3HAKOB
NpOTeKaHUs  XUMMUYECKUX  peakuuil  (pas3jiokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHIOM Oapus, pas3lioKeHHE
ruapokcuna meau(Il) mpu HarpeBaHuu, B3aMMOJCHUCTBHE XKene3a ¢
pactBopom coiu meau(Il), nzydyenue cnoco6oB pazaeneHus cmecei (c
MIOMOILBI0 MarHuTa, (UIBTPOBAHUE, BBbINAPUBAHUE, ITUCTHILIALIUA,
xpomarorpadusi), MpOBEACHHWE OYHCTKM  MOBAPEHHOH  couy,
HaOIIOZGHWEe M ONMCAHUE Ppe3yJIbTaTOB  IPOBEAEHUS  OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs Macchl, CO3JaHHME MoJelel

MOJIEKYJT (ITapOCTEPIKHEBBIX )
Baxwuelime npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmeck razoB. CocrtaB Bo3ayxa. Kucmopong — sineMeHT u
npocTtoe BeecTBo. Haxoxaenue kuciaoposa B mpupoje, pusnyeckue u
XUMHUYECKHe cBoicTBa (peakuuu ropenusi). Okcunbl. llpumenenue
kuciopoaa. CrnocoObl MNOMy4YeHHs KHcIopoJa B JabopaTopud u
npoMbllieHHOCTH. KpyroBopor kucinopoga B npupoge. O3oH —

AJIJIOTpOITHAaA MOI[I/I(bI/IKaI_II/ISI KHCJI0opoda

TemnoBoit  »ddekr XUMHYECKOH  peakluud, TEePMOXUMHUYECKHE
ypaBHEHHUS, JK30- U HHAOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib U
MeTaH. 3arpsi3HEHUE BO3[yXa, YCHIEHUE MapHUKOBOro 3¢dekxra,

pa3pylLIeHue 030HOBOTO CJIOSI

Bomopon — snemeHT M mpocrtoe BewecTBo. Haxoxknenue Bomopona B
npupojie, PU3MYecKue U XUMHUYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryueHust. Kuciotsl u conmu

MossipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPaBHEHUSIM
dusnyeckue cBorcTBa BOAbL. Boma kak pactBopurenb. PacTBopsbl.
HacplilienHbpie 1 HEHACHIILIEHHBIE pacTBOPbI. PACTBOPUMOCTH BELIECTB

B Bojie. MaccoBas 10J1s BellecTBa B pacTBOpC. XuMH4JecKrue CBOMCTBA

BOJbI. OcuoBanus. Poib pacTBOPOB B MPUPOAC U B KU3HU YCIIOBCKA.



2.6

2.7

2.8

2.9

2.10

2.11

KpyroBopot Bozb! B Ipupoae. 3arps3HeHre IpUpoIHbIX BoJ. OxpaHa

M OYUCTKA IPUPOAHBIX BOJ

Knaccudukanms HEOPraHUYECKUX COCIUHEHUN. OKcHUIEL.
Knaccudukanus okcunoB: coneoOpasyromue (OCHOBHBIEC, KUCIOTHBIE,
amporepHsie) W HecojeoOpasyromue. HomeHkIaTypa OKCHIOB.

DU3NYECKUE U XUMUYECKUE CBOKMCTBA OKCUAOB. Ilomyuenne okcuaoB

OcHoBanus. Knaccudukainus ocHOBaHUMN: MIENOYM U HEPACTBOPUMEIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuil. Du3znueckne U XHUMUYECKHUE

cBoMicTBa ocHOBaHuUU. [loiryyenue ocHOBaHMM

Kucnorel.  Knaccuduxamumss  kucnor. HomeHkiaTtypa — KHCTOT.
dusznyecke M XUMHUYECKHE CBOMCTBA KHCJIOT. PsI aKTHBHOCTH

MetaiuioB H.H. bekerosa. [lonydyenue kuciaor

Conu. Homenkinarypa cosneil. ®@uU3MyYecKue U XUMHUYECKHE CBOWMCTBA

couneit. [lonmyuenue conen
['eneTnueckas cBsI3b MEXKIYy KilacCaMU HEOPTraHUYECKUX COEIMHEHUM

XHWMHUYECKUHN IKCIIEPUMEHT: KaU€CTBEHHOE OIPEAEIECHUE CONEPIKAHUS
KHCIIOpOJIa B BO3JyX€, IMOJIy4eHHEe, coOUpaHHe, paclO3HABaHHE H
U3yYeHHEe CBOWCTB KHCIOpOJa, HaOJIOJEHHEe B3aUMOJEHCTBUSA
BEILIECTB C KHUCJIOPOJOM U YCJIOBHSI BOSHMKHOBEHMS U MPEKpaIlCHUS
ropenus (moxkapa), O3HaKOMJIEHHE ¢ 00pa3laMM OKCHJOB M OIHMCAHHE
UX CBOWCTB, IOJIy4€HUE, COOMpAaHME, PACIIO3HABAHUE U H3Y4YEHHE
CBOWCTB BOJI0poJia (rOpeHHe), B3aMMOAECHCTBIE BOJAOPOAA C OKCHJIOM
meau(Il) (Bo3moxkHO MCcTIOIB30BaHNE BUIEOMATEPUANIOB), HAOIIOAEHHE
o0pa3lloB  BELIECTB  KOJMYECTBOM 1  MOJb,  HCCII€IOBaHHE
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C PAa3IMYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOW JOJIEU
pacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJbI C METAJUIAMU
(HaTpuem u KaJIBITHEM ) (BO3MOXHO HCITI0JIb30BaHUE
BHUJICOMATEPHAIIOB), OIPE/EICHUE PACTBOPOB KUCIOT U LIEJIOYEH C
MIOMOILIBI0 MH/IMKATOPOB, HCCIIEOBaHHE O0pa3l0B HEOPraHUYECKUX

BCHICCTB PA3JIMYHBIX KJIACCOB, Ha6JHOI[eHI/I€ HU3MCHCHUA OKpPACKH



3.1

3.2

3.3

3.4

3.5

3.6

UHAUKAaTOPOB B  pPAacTBOpax KHUCIOT U  IIEJNOYEH, H3ydeHHE
B3aumozeicTBus okcuma meau(Il) ¢ pacTBopomM CepHOW KHCIIOTHI,
KHCJIIOT C MeTa/ulaMM, peakUuil HEeUTpanu3alud, I[O0JIy4YEeHHE
HEPACTBOPHMBIX OCHOBAHUM, BBITECHEHHE OJTHOI'O METaJlIa IPyTUM U3
pacTBopa COJIM, PEIIEHUE OKCIEPUMEHTAIBHBIX 3aJad II0 TEMeE

«BaxkHeumme KJ1acChl HEOPraHUYECKUX COETUHECHHIN

[Tepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMHUYECKUX
anemeHToB J[.M. MenneneeBa. CtpoeHne aTOMOB. XUMHUUYECKasl CBS3b.

OKHCIUTEITEHO-BOCCTAHOBUTEIBHEIC p€aKkuuu

HepBBIG IIOIIBITKHU KHaCCI/Iq)I/IKaIII/II/I XUMHYECKHUX diieMeHToB. IlonsrTue
O TpyINIax CXOJHBIX AJIEMEHTOB (IIEJIOYHBbIE U ILIEIOYHO3EMEIbHbIE
METaJUTbl, TAJIOT€HBI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT

aMCI)OTepHLIC OKCHUABI U TUAPOKCHUBI

Ilepuonnueckuit 3akoH. Ilepuoanyeckass cucTeMa XHUMHYECKHX
JJIEMEHTOB .. Meneneesa. Koporkonepuoanas u
anuHHONepuoaHast ¢opmbl Ilepuonnyeckoil cucTeMbl XUMHYECKHX
anemenToB J[.MI. Menneneesa. Ilepuonsr u rpynnel. Pusndeckuit

CMBICJI ITOPAAKOBOT'O HOMEpPA, HOMEPOB IICPHUOAa U I'PYIIIILI 3JICMCHTA

Crpoennie atomoB. CocTaB aTOMHBIX sifep. M30Tombl. DIEKTPOHBI.
CrtpoeHue 37MeKTPOHHBIX 000JIOYEK aTOMOB MEpBHIX 20 XMMHUYECKUX
3JIEMEHTOB [Tepuoanueckoit CUCTEMEI J.N. Menneneena.
XapakTepucTUKa XUMHUYECKOrO »BJEMEHTa [0 €ro IMOJOKEHUIO B

[Tepuonuueckoit cucreme /.M. MenneneeBa

3aKOHOMEPHOCTH U3MEHEHHSI paJiyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB I10 TPYIIIaM U IEPUOJAM.
3nauenue Ilepuonuyeckoro 3akoHa u Ilepuonuyeckoil cUCTEMBbI
XUMUYECKUX OJJIEMEHTOB U1 pa3BUTUA Hayku M npaktuku. J[.H.

MeHeneeB — y4€HbIN U rpakIaHUH

Xummnueckas cBsizb. KoBajeHTHas (MOJISIpHAsE M HEMOJIIPHAs) CBS3b.

QHCKTpOOTpI/II_IaTeJIbHOCTB XUMHYECKUX 3J1eMEeHTOB. OHHAas CBS3b

Crenenp oxuciieHns. OKHCIUTEIbHOBOCCTAHOBUTEILHEIC pCaKnuu.
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Kon

1.1

1.2

1.3

1.4

[Ipomiecchl  okMcieHHsT U BOCCTaHOBJIEHUS. OKUCAUTENH U

BOCCTAaHOBHUTCIIN

XUMUYECKUH 3KCIEPUMEHT: U3y4eHHe 00pa3lioB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJAEHUCTBUE THUAPOKCUIA IMHKA C pacTBOpaMu
KHCIIOT U LIEJ0YeH, MPOBEIEHNE ONbITOB, MIUTFOCTPUPYIOIIUX PUMEPDI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLUl  (FOpeHHe, peakuuu

pa3okKeHusl, COeMHEHNS)

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BemectBo n xumuyeckas peakuus. [losropenue

Ilepuonnueckuii  3akoH. Ilepuoguueckass cucremMa XHUMHUYECKUX
anemeHnToB J[.MI. MenneneeBa. CtpoeHre aTroMoB. 3aKOHOMEPHOCTU B
U3MEHEHUU CBOMCTB XMMHMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB,
Kallis, KajblUsg M HUX COCJUHEHUH B COOTBETCTBUU C IOJOKEHUEM

3JICMCHTOB B HepnonnquKoﬁ CUCTEMEC U CTPOCHUEM UX AaTOMOB

Crpoenue BENIECTBA: BUIbI XUMHYECKON CBSI3U. Turnbl
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWMCTB BELICCTBA OT THIIA
KPUCTAJUIMYECKOM  pEemETKM W BHJA  XUMHYECKOW  CBS3H.
Knaccupukanmuss ©  HOMEHKJIATypa  HEOPraHMYECKUX  BEIECTB
(MexxayHapoaHass U TpuBHajibHas). XUMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3JIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHUYCCKUX BCIICCTB

Knaccudukanus XUMAYECKHX PEaKIUi M0 Pa3IMYHbIM MpHU3HAKaM (110
YHCITy M COCTAaBY YYaCTBYIOIIUX B PEAKIUH BEIIECTB, MO TEIUIOBOMY
addekTy, 10 U3MEHCHUIO CTCTICHEH OKHUCIICHHUS XUMUYECKUX
3JIEMEHTOB, MO OOPAaTUMOCTH, 10 YYacTHIO KaTajau3aropa). DK30- U
SHJIOTEPMHUUYCCKUE PEAKIIUU, TEPMOXUMHUYUCCKUE ypaBHEHUs. [ToHsATHE O

CKOpPOCTH XHUMHYCCKOM p€aKknuun

[TonsiTue 00 0OpaTUMBIX M HEOOPATUMBIX XMMHYECKUX DPEAKIUAX.



1.5

1.6

1.7

2.1

IlonsTe O TIOMOTCHHBIX U IFCTCPOrCHHBIX PCAKIUAX. Ilonsatue o
XUMHUYCCKOM pPABHOBCCHH. (DaKTOpI)I, BIIMAIOIIUME HAa CKOPOCTH

XUMHYECKOM PCaKkur U MOJIOKCHUC XUMHUYCCKOI'0 paBHOBECUA

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMH, 3JIEKTPOHHBIA OaslaHC
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBICHHE YpaBHEHHI
OKHCJIUTCIbHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ C HUCIIOJIB30BAHHUEM

METOa 3JICKTPOHHOT'O OajnaHca

Teopust  ANEKTPOTUTHYECKONM  NUCCONMALMU.  DJCKTPOJIUTHI U
HERIEKTpOoauThl. KaTHOHBI, aHMOHBL. MeXaHU3M IMCCOLMALNN BEILECTB
C pa3IMYHBIMU BHUJAMU XUMHUYECKOH cBsi3u. CTeneHb AMCCOLUAIMH.
CunbHble U criabble ANIEKTPONIUThL. Peakiiun HOHHOTo OOMeHa. Y CloBHsA
IPOTEKaHUsl peakUuid HOHHOIO OOMEHa, TMOJHbIE U COKpallEHHBIE
VOHHBIE ypaBHEHMsI peakuuil. CBOICTBA KMCIIOT, OCHOBAaHUN U COJIEH B
CBETE€ TMPEICTABICHUH 00  SJICKTPOIUTHYECKOW  JHCCOIMAIIUH.

KauecTBeHHEBIE PCaKlu Ha HOHBLI. ITonsaTue o TuApOJIN3eC coyen

XUMHUYECKUH AKCIICPUMEHT: O3HAKOMJICHHE c MOJIEJISIMU
KPUCTALIMYECKUX PEMIETOK HEOPTaHWYECKUX BEHIECTB — METaNIOB H
HeMeTaJuIoB (rpaduTa U anmasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHS ),
UCCJICTOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEakiuu OT
BO3/ICHCTBHSI Pa3INIHBIX (bakTopoB; UCCIICIOBAaHHE
AIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, NpoIecca AUCCOLUAINH
KHACJIOT,  Imeio4ed W cojed  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); TIPOBEJCHHIE OIMBITOB, WILTFOCTPUPYIOIINX MPU3HAKH
MPOTEKAaHUsI PpeaKIuidi HOHHOTO oOMeHa (oOpa3oBaHHME OcCajKa,
BBIJICTICHUE Tra3a, O0pa30BaHUWE BOJBI); OMBITOB, WJUTFOCTPUPYIOUIUX
NPUMEPBI  OKHCIIMTEIhHO-BOCCTAHOBUTEIBHBIX — peakiuii  (TOpeHue,
pEaKIuu Pa3IoKEeHHs, COCIUHEHUs); PACIO3HABAHUE HEOPTaHHMUYECKUX
BEIIECTB C TIOMOIINBIO Ka4eCTBEHHBIX PEAKIMii Ha HWOHBI, pEIICHUE

SKCIICPUMCHTAJILHBIX 3a/1a4
Hewmeramne u ux COCOAUMHCHUA

O6H_[8.5{ XapaKTCPUCTUKA TI'aJIOTCHOB. OcobeHHoCTH CTPOCHUSA aTOMOB,

XapaKkTepHbIe cTeNeHn oKuciaeHus. CTpoeHne u pU3NIecKrue CBOICTBa
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2.4

MPOCTHIX BEIIECTB — rajJOreHOB. XHMMHUYECKHE CBOMCTBA Ha MpUMEpE
xjiopa (B3aMMOJCICTBHE C MeETajulaM{, HEMeTaJUIaMH, IIEI0YaMH).
XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, MOTYUYEHUE,
npuMmeHenue. JleiicTBue Xjopa W XJIOPOBOAOPOAA HAa OPraHU3M

yesoBeKa. BaxkHenmme XJI0puIbl U UX HaXO0KJICHUE B IPUPOAE

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmel.  OcoOeHHOCTH
CTpPOEHHUSI aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue u
¢u3uueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEpBI.
AmnoTponHbele MOIUM(UKALMM KHCIOpOJAa M  Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPOA, CTpoeHHUE, (HU3NUECKHE U XUMHUYECKUE
cBoiictBa. OKCHIBI cepbl KaK MPEICTAaBUTENN KHCIOTHBIX OKCHIIOB.
CepHas kucnota, ¢pu3MUecCKUe M XMMHYECKHE CBOMcTBa (0OILIMEe Kak
NpEJCTaBUTEN Kjlacca KHUCIOT U croenuduueckue). XUMHUECKUE
peaklMy, JieXxalue B OCHOBE MPOMBIIUICHHOTO CIoco0a IMoJydeHus
cepHoit kucioThl. [Ipumenenue. Conu CepHON KUCIOTHI, KAYECTBEHHAS
peakuus Ha cyibgaT-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUH B
npuposie.  XUMHYECKOE  3arpsi3HEHHE  OKpYy’)Kalolleld  cpelsl
COEJIMHEHUSIMH Cepbl (KUCIOTHBIE /O, 3arpsi3HEHHE BO3AyXa H

BOZI0OEMOB), CITOCOOBI €T0 TIPEI0TBPAICHUS

OOmast  xapakrtepucTuka odyeMeHTOB VA-rpymmbsl.  OcoOeHHOCTH
CTPOEHHMSI aTOMOB, XapakTEpHBIE CTENEHUW OKHUCIEHHUA.  A30T,
pacmpocTpaHeHHe B Tpupojae, (pU3MUECKHe W XUMHYECKHE CBOMCTBA.
Kpyrosopot azota B mpupojie. AMMHAK, ero Gpu3n4ecKue 1 XUMHUECKUEe
CBOWCTBA, MoylydeHue U npuMeHeHne. Com aMMOHUS, UX (pu3HUecKue
U XMMHYECKHE CBOWCTBA, NpuMeHeHHe. KadecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THas KHUCIIOTa, €€ Moiy4yeHHue, (hU3NYecKue H
XMMHYECKHE CBOHCTBa (00IIME KaK IpeACTaBUTENs Kjlacca KUCIOT U
cnenupudeckne). lMcmonb3oBaHMEe HHUTPATOB M COJEH aMMOHHSA B
KayecTBE MHUHEpaJIbHbIX YyAO0OpeHH. XHMHYECKOe 3arps3HEHUe
OKpY’)KaloIIe cpeapl COSAMHEHUSMU a30Ta (KUCJIOTHBIE JIOXKAH,

3arpsi3HEHUE BO3/1yXa, IOYBbI U BOAOEMOB)

®dochop, amnorponHbie Moaudukanuu Gochopa, duzmyeckue u



2.5

2.6

2.7

2.8

xumudeckne cBoiictBa. Okcun docdopa(V) u dochopnas kucnora,
du3rueckue W XMMHYECKHE CBOMCTBa, mosyuenue. Vcmosb3oBaHue

¢dochaToB B kKauecTBe MUHEPAIBHBIX YA00pEHUA

OObmas xapakrepuctuka sneMeHToB [VA-rpynmel.  OcoOGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHbIE CTCIEHU OKUCIEHUs. YTIepoJ,
QUIOTPONHBIE  MOAU(HKALMK,  PACOPOCTPAaHEHHE B  IMPHPOJIE,
buznUeckue W XUMHUYECKHe CBoicTBa. Apncopbums. Kpyrosopor
yriaepoja B npupojie. OKCUIbl yriiepoaa, ux Gu3nieckue 1 XUMHUECKUe
CBOICTBa, AeiCTBHE Ha KUBbIE OPraHU3MBI, MOJTYYEHHE U MPUMEHEHHE.
DKonoruyeckue NpoOieMbl, CBsi3aHHbIE ¢ oKkcuaoMm yriaepona(lV);
rurnore3a Ta00aibHOrO MOTEIUIEHHS KIuMaTa; MapHUKOBBIA 3(PQeKT.
VYronbHas KuciIoTa U €€ conu, UX (GU3NYEeCKUe U XMMUYECKHEe CBOMCTRA,
nojlyueHue u npumeHenue. KauecrBeHHast peakiysi Ha KapOOHAT-HUOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3IHUCTBE

[lepBonauanbHble NOHATUS OO0 OpPraHMYECKHUX BEIIECTBAX Kak o
COEJMHEHUSAX yriepojga (MeTaH, 3TaH, 3TWJIEH, AaleTWIEH, 3TaHoJ,
[JIMLEPHUH, YKCyCcHas Kuciora). VX cocTaB MU XMMHYECKOE CTPOEHUE.
[TonsaTHe O OHMOJOrMYECKM BaXKHBIX BEIIECTBAX: JKUpax, OelKax,
YIJIE€BOJAaX — U UX POJM B JKU3HM YeJoBeKa. MaTepuaabHOE €IUHCTBO

OPraHu4YCCKUX U HCOPraHNICCKUX CoeI[I/IHeHI/Iﬁ

Kpemunii, ero ¢u3mveckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHHE H
npumeHenne.  CoenuHeHuss  KpemHuss B mpupoze.  OOmume
npeacTtaBieHuss 00 okcuae kpeMmHHSA(IV) W KpeMHHEBOW KHCIIOTE.
CI/IJII/IKaTBI, HUX HCIIOJIB30BAHUEC B 6BITy, MCOUIIUHC, TPOMBIIIIJICHHOCTH.
Baxxneiiime crpouTenbHblE MaTepuaibl: KepaMuKa, CTEKJIO, LEMEHT,
OetoH, keme300eToH. I[IpoGieMbl  0€30MacHOTO  KCIOJIb30BAHUS

CTPOUTCJIIBHBIX MaTCPUAJIOB B HOBCGHHCBHOﬁ KU3HU

XVUMUYECKUN OSKCIEPUMEHT: H3ydeHHe oOpa3loB HEOpraHMYEeCKHX
BEUIECTB, CBOMCTB COJSTHOM KHCIIOTBHI; NPOBEACHHUE KauyeCTBEHHBIX
peakuuii Ha XJIOPUJ-MOHBI U HAOJII0JEHUE MTPU3HAKOB UX MPOTEKAHUS;

OIIBITHI, OTPAKAKOIINC (bH3quCKHe 1 XMMHYECKHE CBOMCTBA IaJIOr€HOB
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U HX COEIMHEHUH (BO3MOYKHO HCIOJb30BAaHUE BHJIEOMATEPUAIIOB);
03HAaKOMJIEHHE C 00pa3liaMy XJIOPUIOB (TaJOTEHUIOB); O3HAKOMIICHUE
c oOpa3maMu cepbl U €€ COeAMHEHHSIMH (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEPHAIIOB); HAOJIOJCHHE TIpoliecca OOyTIIMBaHUS caxapa Ioj]
JEUCTBUEM  KOHLEHTPUPOBAHHOM CEpPHOM  KHUCIIOTBI; H3y4Y€HUE
XUMUYECKHX CBOMCTB pa30aBJIEHHON CEPHOW KHCIOTHI, MPOBEICHUE
Ka4eCTBEHHOW peaKIMu Ha CyJb(paT-uoH U HAOIIOZCHUE MpU3HaKa e
NPOTEKaHUs; O3HAKOMJIEHHE C (PU3UUYECKMMH CBOWCTBaMHU a30Ta,
dochopa m ux coeauHEHHN  (BO3MOXXHO  HCIIOJI30BAHHE
BHJICOMATEPHAIOB), O0pa3liaMu a30THBIX U (OCPOPHBIX yIAOOPECHMUIA;
nojy4yeHue, coOupaHue, paclo3HaBaHWE M U3yUEHHE CBOWCTB
aMMHaKa; MpOBEJEHUE KAaYeCTBEHHBIX PEaKIUil Ha WOH aMMOHUS U
¢dochaT-uoH U M3yueHUE MPU3HAKOB UX MPOTEKaHMs, B3aUMOICHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCIOTBI C MeAblo  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); U3y4YeHHE Mozenen
KpUCTAJUTMYECKUX  peméTok  anMasza, rpadura,  QyimepeHa;
O3HAKOMJIEHHE C TMPOLECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AaKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM MPOTUBOrasa; IOJyuYeHHE,
coOupaHue, pacro3HaBaHUE U HM3YUYEHHUE CBOWMCTB YTIJIEKHCIOrO rasa;
IIPOBEJICHNE KAaUYECTBEHHBIX peakluii Ha KapOOHAT- U CUJIMKAT-UOHBI U
U3yuyeHHe NMPHU3HAKOB MX MPOTEKAHUsS; O3HAKOMIJIEHHE C MPOIyKIMeH
CHWJIMKaTHOM IPOMBIIIIEHHOCTH; PEeLICHHE 3KCIEPUMEHTAIbHBIX 3a/1a4

o TeMe «BakHeliie HeMeTalabl i MX COSTUHEHUS
MeTanisl 1 UX COSAMHEHUS

OOmas XapakTepuCTHKa XHMHUYECKHX DJJIEMEHTOB — METaJUIOB Ha
OCHOBaHWU WX MONOXeHUs B [leprogudeckoil cUCTeME XUMUYECKUX
snemenToB .M. MenneneeBa u crpoeHust atTomoB. CTpOCHUE METAJLIIOB.
Mertannudeckas CBS3b W METAIMYECKasl KPHUCTAIMYECKas pPemieTKa.
DJIEKTPOXUMHUYECKUH Pl HAIPSIKEHUH METAIIJIOB

Dusnyecke M XUMHUYECKHE CBOMCTBAa MeTauioB. OOIme crocoObl

MMOJIy4YCHHA MCTAJIJIOB. ITorsatue o KOppO3uu MCTAJUIOB, OCHOBHBIC

crnocoObl  3aumMThl MX OT Kopposuu. CriaBel (CTalb, YYyTYH,
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3.4

3.5

3.6

3.7

TIOpATIOMHHUAN, OpoH3a) M HMX TOpPUMEHEHHEe B OBITY U

IMPOMBIINIJIICHHOCTH

[llenounble wmeTamibl: mnojoxeHue B llepuoamdeckoir cucreme
xumuueckux saeMmeHToB JI.M. MeHneneeBa; CTpO€HHE HX AaTOMOB;
HaxoxJeHue B mnpupone. dusmdyeckue M XUMUYECKHE CBOMCTBa (HA
npumepe Hatpus U Kaiaus). OKCUIbl U THAPOKCUABl HATPUS U KallUsl.

[IprMeHeH e MEeT0YHbIX METANIOB U UX COCIMHEHUHN

[llenoyno3eMeNnbHbICE META/UIbl MarHUM M KaJbIUW: TIOJIOKCHHE B
Ilepuonnuecko cucreMe xumudeckux 3nemeHtoB .M. MenneneeBa;
CTPOEHHME HUX AaTOMOB; HAXOXIEHUE B Mnpupone. Pusnveckue u
XUMHYECKHE CBOMCTBA MarHus M KalbliMsa. BaxkHeHine coeauHeHUS
Kanpius (OoKcun, ruapokcus, conu). JKECTKOCTh BOABI U CIOCOOBI €€

yCTpaHEHUs

AmoMuHuii: monoxxeHue B Ilepuomnyeckol CHUCTEME XUMHYECKHX
anementoB J[.M. MenneneeBa; cTpoeHHe aToMa; HaXOKJIECHUE B MPUPO/IE.
®duznyeckre 1 XUMUYECKUE CBOMCTBA aTFOMUHUS. AM(OTEpHBIE CBOMCTBA

OKCHJAa U TUAPOKCHA AJTFOMUHUA

Kenezo: mnonoxenne B Ilepmomnueckoir cHCTEME XHUMHYECKUX
snemeHToB JI.M. MeHneneeBa; CTpo€HHE aToMa; HAXOXKIECHUE B
npupoge. dusmyeckue M XUMHUYECKHME CBOMCTBa kene3a. OKCUIBI,
ruapokcuabl u conm xene3a(ll) u xenesa(Ill), ux cocras, cBoiicTBa U

MIOJIy4YeHUE

XUMHUECKUH HKCIEPUMEHT: O3HaKOMJIEHHE ¢ o0pa3liaMyu MEeTaJlIoB U
CIUNIaBOB, WX (U3WYECKHMMHU CBOWCTBaMH; H3yUYeHHE pe3yJbTaTOB
KOPPO3UH METAJIOB (BO3MOXKHO HCIOJb30BAHUE BHUJEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUAA KalbLMsl M HATpUs C BOJOH
(BOBMOXXHO  HCHOJIB30BAHHWE  BHUJIEOMATEPUAIOB);  MCCIIEJOBAHUE
CBOMCTB JKECTKOM BOJBI; NpPOILIECCA TOPEHUsS Kejie3a B KHUCIOPOJIE
(BO3MOXKHO UCIIOJIb30BaHUE  BHJICOMATEPUAIIOB); MIPU3HAKOB
MPOTEKAHUsI KAYEeCTBEHHBIX pEaKIWid Ha HMOHBI (MarHus, KaJbIlus,
amromuHus, uHKa, xenesa(ll) u xeneza(Ill), menu(Il); nHabnronenue u

OIMMMCAHUC IMPOLECCOB OKpalllMBaHHUA INIAMCHU MOHAMHW HATpPHA, KaJIuA
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M Kanbuug  (BO3MOXKHO  HCHOJB30BaHUE  BHUACOMATEPUATIOB);
uccienoBaHue aM(OTEpPHBIX CBOWCTB THJPOKCHAA aTIOMUHHUS U
TUAPOKCHIA IMHKA; PELICHUE 3KCIIEPUMEHTAJIbHBIX 33Jlady MO TeMe

«BakHenIme MeTauIbl U UX COCIUHEHUS
XuMUA U OKpy’Karomas cpeaa

HoBbie Marepmansl u TexHonoruu. BemecrBa u Marepuansl B
IIOBCEJHEBHOM JKU3HM 4YeIoBeKa. XHMMHS M 310poBbe. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakuuii B ObiTy. Ilepas

ImoMoub Mpu XUMHUYCCKUX 0KOr'aX U OTPABJIICHUAX

OCHOBBI DKOJIOTMYECKOM TI'PaMOTHOCTH. XHMHUYECKOE 3arps3HEHUE
okpyxatomeit cpenpl [IJIK. Ponb XMMUM B pELICHUH 3KOJIOTMYECKUX
npo6isieM. [IpupoiHbie UCTOUHUKH YTIEBOAOPOAOB (Yroiib, IPUPOIHBIHA
ra3, He(Tb), NPOAYKTHl WX TNeEpepadOTKH, HUX poilb B OBITY U

IMPOMBIINIJIICHHOCTH

XUMUYECKUH SKCIIEPUMEHT: M3y4YeHHE 00pa3loB MaTepuasoB (CTEKIIO,

CIIIaBbI MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJIBI)



ITPOBEPAEMBIE HA OI'S 10 XUMUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM
OBPA3OBATEJILHOM MTPOT'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

Kon

nposepsie

MOI'0

TpedoBaH

us

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOM 00pa30oBaTebHOI
NpOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

0 II03HAaBAaE€MOCTH SIBIICHHI npupoabl, MOHUMAHHUC 00BEKTHUBHOI
3HAYMMOCTH OCHOB XMMHYECKOM HAyKH KakK obnactu COBPEMEHHOT'O
€CTCCTBO3HAHHA, KOMIIOHCHTA 06H.[eﬁ KYJbTYpPbI U HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKAa B YCIOBHUAX COBPECMCEHHOIO O6HI€CTBa;

IMOHUMAaHHEC MECTAa XUMHU CPEAN APYTIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX METOJAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
N TCOPCTHYCCKUX MECTOAAaX HCCICAOBAHWA BCUHICCTB W HU3YUYCHHA
XUMHNYCCKHUX peaKLII/Iﬁ; YMCEHUC HUCIIOJIB30BaThb MOJACINA  AJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpohecCHOHATLHON NeATeIFHOCTH, CBSI3aHHBIX C XUMUEH
U COBPEMEHHBIMU TEXHOJOTHSMHU, OCHOBAHHBIMU Ha JTIOCTHYKCHUSX
XUMHUYECKON HAyKH, YTO MO3BOJIUT OOYYAIOIIMMCS paccMaTpUBATh
XUMUIO Kak cdepy cBoed Oyaymiedr npodeccruoHanTbHON
NESTEIIbHOCTH W CHENaTh OCO3HAHHBIM BBIOOp XHMHH Kak
NpoQUILHOTO TpeAMeTa MpPH Tepexolie Ha YPOBEHb CPEIHETO

o01m1ero oopa3oBaHUs

BianeHne cucteMod XMMHMYECKMX 3HAHMM U yMEHUE IPHUMEHSITH
CHUCTEMY XMMHYECKUX 3HAHUI, KOTOpast BKIIOYAET:

BOKHEHUIINE XMMHWYECKHE IOHITHS: XUMUYECKHM JJIEMEHT, aTOM,

MOJICKYJIa, BCHICCTBO, IPOCTOC U CIIOXKHOC BCUICCTBO, OAHOPOAHAA
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Y HEOJHOPOJHAsl CMECh, OTHOCUTENIbHBIE aTOMHAsI U MOJIEKYJIIpHAsI
Macchl, KOJMYECTBO BEILECTBA, MOJIb, MOJISIpHAsL Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCIIOTa, OCHOBaHHE, CONb (CPEHHSIs), XUMUIEeCKast
peakuus, peakluu COEJIMHEHUs, PEaKLMU Pa3I0KEHUs, PEeaKLuu
3aMeIleHHs], peakui 00OMEHa, TeTUIOBOM A EKT peakiuu, IK30- U
9HJIOTEPMHUYECKHE PEAKLIUH, PACTBOP, MAacCcOBas [0 XMMUYECKOTO
JJIEMEHTa B COEAMHEHUHM, MaccoBas JoJiI UM  IPOLEHTHas
KOHLIEHTpALMs BEILECTBA B PacTBOpE, AAPO aTOMa, AJIEKTPOHHBIN
CIIO aToMma, aToOMHas OpOHMTaNb, PAAUyC aTOMa, BaJCHTHOCTD,
CTENCHb OKUCIICHUS, XUMHUUECKasl CBS3b, AEKTPOOTPULIATEIILHOCTD,
NOJSpHAs M HEMoJspHas KOBAJCHTHAs CBs3b, HOHHAs CBA3b,
MeTalllINyecKas CBsA3b, KpUCTAIMUEeCKas pelérka (aToMHasd,
MOHHAsA, MeTaJUIMYecKas, MOJICKYJsIpHas), MOH, KaTHOH, aHHOH,
ANEKTPOJIUT U HEIIEKTPOJIUT, DJIEKTPOIUTHYECKask IUCCOIHMALuS,
peakuud HMOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAaHOBUTENbHbIE
peakiuy, OKHUCIUTEeNh U  BOCCTAHOBUTENb, OKHUCJICHHE U
BOCCTQHOBJIEHME,  JJIEKTPOJM3,  XMMHUYECKOE  paBHOBECHE,
oOpatumMble M HEOOpaTHMblE pEaKLMH, CKOPOCTh XUMHUYECKOM

pCaKunu, KaTajan3aTtop, HI[K, KOppO3usa METAJIJIOB, CIIJIABbI

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 3aKOH COXPAHEHHUS Macchl,
nepuonnueckuii 3akoH J[.M. MeHnneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

TCOPUU XUMHU: ATOMHO-MOJICKYJISIpHAasA TCOpHUs:, TCOpHUA

ANEKTPOIUTUYECKON JUCCOUALINHI
Brnaaenue ocHOBaMU XMMHUYECKON TPAaMOTHOCTH, BKJIFOYAIOLLICH:

YMEHUE TMPaBWIbHO MCIOJIb30BaTh W3YUYEHHBIE BeEIIECTBA U
MaTepuaibl (B TOM YHCIIe MUHEpAIbHBIC yJAOOPEHHS, METAIIBI U
CIUIaBbl, TPOAYKTHI TiepepabOTKM MPHUPOAHBIX HCTOYHUKOB
yIJIeBOIOPOAOB (YIJIs, TPUPOAHOTO Tasza, HedTH) B OBITY,
CEJIbCKOM XO351CTBE, HA MPOU3BOACTBE M MOHMMAHUE 3HAYCHUS
KUPOB, OEJIKOB, YIJIEBOJOB JJIi OpPraHuM3Ma YeJOBEKa; yMEHHE

IMPOTrHO3UPOBATH BJIIMAHUC BCIICCTB U XUMHUUYCCKUX ITPOLCCCOB Ha



3.2

33

34

7.1
7.2
7.3

8.1

OpraHM3M 4YeJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO Cpeay

YMCHUC UHTCTPHUPOBATH XUMUUYCCKHUEC 3HAHHUA CO 3HAHUSAMU JPYTrux

y4eOHBIX MPEIMETOB

HalIu4yue ombiTa padoThl € pa3IUYHBIMH  UCTOYHUKAMU
UHpOpMALMM TO XUMUU (HaydyHas ¥ HAYyYHO-IIOIMYJIpHAs

JauTepaTypa, cIoBapu, ClIPaBOYHUKH, HHTEPHET-PECYPCHI)

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BE€IIECCTBaAX, HX
MNpEeBpalliICHUAX W  HPAKTHUYCCKOM  IIPUMCHCHUHU W  YMCHHUC

HCII0Jb30BaTh €€ IS pPEeIICHUA y‘~I€6HO-H03HaBaT€J'II)HI)IX 3aaa4

Bnagenue ocHOBaMM MOHSTUHWHOIO ammnapara U CHMBOJIUYECKOTO
A3bIKa XUMUU JIJIS1 COCTaBIEHUS (OPMYIl HEOPTaHUUECKUX BEIIECTB,
YpPaBHEHUN XHUMHUYECKUX pEaKUWid; OCHOBAMU XHMHUYECKOU

HomeHkIaTypbl (IUPAC u TpuBHanbHOIN)

YMeHne oOBACHITH CBSI3b MOJOXKEHHS neMeHTa B [leproanyeckoi
CUCTEMEC C YHCIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOCHI/IH aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sjapa, OOIIee YKCIIO
3JIEKTPOHOB), PACHPEICICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM

YPOBHSIM aTOMOB NIEPBBIX TPEX MEPHUOIOB, KAUS U KaJIbLIHS

IIpencraBnenne O NEPUOJUYECKON  3aBUCHUMOCTH  CBOWCTB
XUMHYECKUX AJIEMEHTOB (pammyc aroMma,
AJIEKTPOOTPUIATEIFHOCTD), TPOCTBIX W CJIOXKHBIX BEIIECTB OT
NnoJIOkKEeHUs1 »neMeHToB B llepuogumueckoit cucreme (B MaybIx
nepuoAax W TJABHBIX MOATPYIIAX) U AJIEKTPOHHOI'O CTPOEHUs

aToMa
YMmenue kinaccupuupoBaTh:
XUMHUYECKHE FIEMEHThI
HEOPraHMYEeCKUE BELECTBA
XUMHYCCKUEC PCAKINHN
YMeHue onpeaers:

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMUUYCCKHUX 3JICMCHTOB, 3apsaa

HOHa
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8.3

8.4
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9.2

9.3
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10.1
10.2

10.3
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11.1
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BUJ] XUMHYECKOW CBSI3M M THN KPUCTAIMYECKOW CTPYKTYPHI B
COCIIMHEHUSIX

XapakTep Cpeasl B BOAHBIX pAacTBOpax BEmECTB (KHCIOT,
OCHOBaHUM)

OKHUCJIUTETh U BOCCTAHOBUTEb

YMeHue xapakTepu3oBath (pU3HUECKUe U XUMUYECKUE CBOMCTRA:
NPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, rpaduT, anmas,
KpeMHUH, a3oT, (ocdop, cepa, Xiop, HATPUU, KaJIHA, MarHUH,
KaJIBIIWHA, aJTFOMHHHH, KEJIE30)

CJIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpPOB (Boja,
aMMUaK, XJIOPOBOJOPO, CEPOBOJOPOM, OKCHUIBI U TUAPOKCHIBI
metamioB [-I1A rpymm, amromunus, meau (II), nmuaka, xenesa (I u
II), oxcuner yraepona (II u IV), kpemuus (IV), azora u docdopa
(T u V), cepwr (IV u VI), cepaucras, cepHas, a30TucTas, a3oTHasl,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
NPOTHO3MPOBATh M  XapaKTepU30BaTh CBOMCTBA BEIIECTB B
3aBUCHMOCTH OT MX COCTaBa W CTPOCHUS, IPUMCHCHUE BEIICCTB B
3aBUCHMOCTH OT HMX CBOHCTB, BO3MOXXHOCTh MPOTEKaHUS
XUMHYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX

YMeHHEe COCTaBIATh MOJICKYJISIPHBIE W HWOHHBIC ypaBHEHUS
peaKIuii, B TOM YHUCIIE:

peaxIuii HOHHOTO 0OMeHa

OKHCITUTEITbHO-BOCCTAHOBUTEIBHBIX PEAKITHIA

WITIOCTPUPYIOIINX XHUMUYECKHE CBOWCTBA M3YYCHHBIX KIJIACCOB
(Tpyrin) HEOPraHUYECKUX BEIIECTB

MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
YMeHHe BRIYUCIATH (TPOBOIUTH PACUETHI):

OTHOCHUTEIIbHYK) MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,

MacCCOBYIO OO XUMHUYCCKOT'O 3JICMCHTA B COCAUHCHUN

MacCCOBYIO OOJIIO BCIICCTBA B paCTBOPEC,
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12.1

12.2
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13.1

13.2

13.3

13.4

13.5

KOJIMYCCTBO BCUICCTBA U €TI0 MaccCy, 00bEM Ta30B

M0 YpaBHCHUAM XHUMHUUYCCKHUX peaKHHfI U HaxXxOJUThb KOJIHMYECCTBO

BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PEaKIIuu
Bnanenue (3HaHuEe OCHOB):

OCHOBHBIMH  METOJIaMH HAyYHOTO TMO3HaHUs (HaOIroJeHUE,
U3MEpEeHHe, OJKCHEPUMEHT, MOJETUPOBAaHUE) TIPU HU3yYEeHUU
BEIICCTB W XUMHUYECKHX SBJICHHN;, YMEHHE C(OpPMYITHUpOBATH

npoOJIeMy U MPEUIOKUTh IMyTH €€ peleHus

Oe30macHoi pa6OTBI C XMMHYCCKHMMH BCHICCTBAMU, XHUMHYSCKOHN

MOCYJI0H M J1abOpaTOpHBIM 000PYA0BAHHEM

npaBwiaMyd  0Oe30macHOro  o0paimieHuss ¢ BEIIeCTBaMH,
UCIIOJIb3yEMBIMH B TTOBCEHEBHOMN KU3HU, TPABUIAMH MTOBEICHUS B
HEeNAX COepPeKEHHsI 3J0POBbs M OKPYIKAIOIIeH MPUPOTHOU CPEJIbI;
HOHMMaHKe Bpe/a (OMacHOCTH) BO3/ICHCTBUS Ha )KUBBIC OPraHU3MbI
OHpeI[eHéHHBIX BCIICCTB, CHOCO6OB YMCHBIICHUA )41

MPEIOTBPAIIEHUS X BPEIHOTO BO3ACHCTBUS

Hammane MPAKTUYCCKUX HaBBIKOB ITaHUPOBAHUA n

OCYHICCTBJICHUS CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  ONHcaHue  (PU3UYECKHMX  CBOMCTB  BEIIECTB;
O3HAaKOMIJICHUE C (1)I/ISI/IT-IGCKI/IMI/I U XHMHYECCKHMMHU SABJIICHUAMU,
OMBITHI, WUIIOCTPUPYIOLIME MPU3HAKUA TMPOTEKAHUS XHUMHYECKUX
peakuuii

U3y4EHHE CIIOCOO0B pa3zesieHusl cMecel

IIOJlyYE€HUE KHCIOpOJAa M U3YYEHHE €ro CBOMCTB; IOJyYEHHUE
BOZIOPO/Ia U U3yUYEHHE €r0 CBOMCTB; NOJyYEHHUE YIJIEKUCIIOrO ra3a u
U3y4YEHHE €ro CBOWCTB; IMOJYYEHUE aMMHaKa U M3YYEHHE €ro

CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JI0Jei
PacTBOPEHHOTO BEILLIECTBA

OpUMEHEHWe  MHIMKATOpoB  (JIakMyca,  METWIOpaHXka |

¢deHondTanenHa) s onpeaeseHus XxapakTepa cpeibl B pacTBOpax
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14

14.1

14.2

KHUCJOT U LIenouei

UCCIIEIOBAaHUE M OIMCAaHUE CBOICTB HEOPraHMYECKHUX BELLECTB
pasIMUHBIX  KJIACCOB; M3YyYEHHE B3aUMOJECHCTBHMA  KUCIOT C
MeTaJlIaMHy, OKCHJIaMU METaJLIOB, PacTBOPUMBIMHU u
HEPAaCTBOPUMBIMU OCHOBAHUSIMU, COJIAIMU; MOJIyYeHHE
HEPACTBOPUMBIX OCHOBAHUI; BHITECHEHUE OJJHOIO METAJUIA APYTUM
U3 pacTBOpa COJNM; HUCCIEAOBaHHME aM(OTEpPHBIX CBOMICTB

THUAPOKCHUIOB aJIFOMHUHUA U TUHKA

pCHICHUC DKCICPUMCHTAJIBHBIX 3aJdad II0 TEMaM: «OCHOBHBIC
KJIIaCCbl HCEOPTaHWUYCCKUX COCI[I/IHGHI/II\/'I»; <<9J'IGKTp0J'II/ITI/I‘-ICCKa$[
JAUCCOLIM AU «Baxwneine HEMETAIBI M HX COCOUHCHUA,

«BaxHeuime MeTajuibl U UX COEIUHEHUI»

XUMHYECKHE  OKCIEPUMEHTHI, WUTIOCTPUPYIOMINE  MPHU3HAKU
NPOTEKAHUs PEaKIMii HOHHOTO 00OMEHA; KaUeCTBCHHBIC PEaKIui Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX MOHBI: XJIOPUA-, OPOMUI-,
wonua-, cyibdar-, Qocdar-, KapOOHAT-, CHIUKAT-aHHOHBI,
TUAPOKCUI-MOHBI, KAaTUOHBI ~ aMMOHHS, MAarHus,  KaJIbIIHS,

aTIOMUHMUS, Kene3a (2+) u xxenesa (3+), menu (2-+), MUHKA
Ymenue:

NPEJCTaBISATh PE3yJbTaThl SKCIEpUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTebCTB, IPa(UKOB M TAOIUIl U BBIABIATH AMIHUPHUYECKUE

3aKOHOMEPHOCTH

YCTaHABIMBAaTh  CBA3M  MEXIY  peaJbHO  HaOI0JaeMbIMU
XUMUYECKUMH SIBJICHUAMH U IPOLECCAMHU, NPOUCXOIALIUMU B
Makpo- M MHUKPOMHUpE, OOBICHATh MPUYUHBI MHOTooOpa3us

BCIICCTB



INEPEYEHD 9JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbIX
HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10

XUMHUHN

Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

[TepBoHayanbHBIE XUMUYECKUE TTOHSATHUS
Yucrtele BemecTBa U cMecu. CriocoObl pa3zieneHus cmeceit

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 3JeMeHTbl. CHMBOIBI XUMHYCCKUX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEUICCTBA.

Xumunyeckast Gpopmysa. BaneHTHOCT, aTOMOB XMMHUYECKHX 3JIEMEHTOB.

CreneHb OKUCICHUSA

3aKOH ITIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEeNLHAsA aTOMHAs Macca.
OtHocHUTeNnbHAS MOJICKYJIsIpHad Macca. MaccoBast 01 XHUMHYECKOI'O

QJICMCHTA B COCINHCHHUHN

KomuyectBo BemecrBa. Mosb. MousipHas mMacca. MomsipHbiid 00bEM
ra3oB. B3auMocCBs3b KOJIMUECTBA, MACChl M YUCIA CTPYKTYPHBIX €JIMHUIIL

BE€IICCTBa

dusnyeckue M XUMHYECKHE SBJICHUI. XUMUUYECKas pakuusa Hu eé

IIPU3HAKU. 3aKOH COXPAHEHUS MACChl BEIECTB. XUMUUECKNUE YPABHEHUS

Hepuonﬂqecxnﬁ 3aKOH H Hepnonnqecxaﬂ CUCTEMA XHUMHYCCKHX

anementoB J[.. Menneneesa. CTpoeHne aToMOB

Ilepronnueckuii  3akoH. [lepuommueckass cucTeMa  XHUMHUYECKUX
snemenToB JI.1. Menaeneea. Ilepuonbl u rpymnmbl. @U3UUECKUI CMBICI

IMOPAAKOBOI0O HOMEpA, HOMECPOB MICPUOJa U I'PYIIIILI SJICMCHTA

Crpoenne atomoB. CoctaB aTOMHBIX snep. M30Tombl. DIIEKTPOHBI.
CrpoeHue 3JIEKTPOHHBIX 00004e€K aTOMOB MHEpBbIX 20 XMMHUYECKHX
anemeHToB llepuonnueckon cucremsl .M. Menneneesa

3aKOHOMepHOCTI/I B HW3MCHCHHUM CBOMCTB XHMMHUYECKHMX DJIEMEHTOB

NepBhIX TPEX TMEpPUOJOB, Kaius, Kaiblus (paguyca aToMOB,

QJICKTPOOTPULATCIIbHOCTH, MCTATIIIMYCCKHUX nu HEMCTALIIMYCCKHUX



3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

CBOfICTB) n ux COCI[I/IHGHI/Iﬁ B COOTBCTCTBUHU C ITOJIOKCHHUEM 3JICMCHTOB

B [lepnoanueckoil cucTeMe U CTPOCHUEM MX aTOMOB
CtpoeHue BelecTna

Xumuuaeckasi cBsi3b. KoBasieHTHast (MOJsipHAss ¥ HEMOJIAPHAs) CBS3b.
DNEeKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JeMeHTOB. loHHas CBs3b.

Merannnueckas cBsI3b

Tunsl KpUCTANIMYECKUX PELIETOK (aTOMHAs, HOHHAsI, METAJUIMYECcKas),
3aBUCUMOCTb CBOWCTB BELICCTBA OT THUIIA KPUCTA/UIMYECKOU PELIETKU U

BUJIa XUMHYECKOM CBS3H

Baxueiime npeacTaBUTeNIM HEOPraHMYECKUX BemiecTB. Hemeramnel u

HX COCANHCHU. MeTamisl 1 uX COCIMHCHU A

Knaccudukanmss w HOMEHKIATypa HEOPraHMYECKUX COCTUHEHHN:
OKCHJIOB (coneoOpa3yroline: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpasyromuye;  OCHOBaHMKA  (IMENOYM W HEPaCTBOPHUMBIC
OCHOBaHH$); KHCIOT (KHCIOpPOJCOAEpKAIME U OCCKUCIOPOIHBIE,

OJITHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

®U3NYECKE U XUMUYECKUE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIIIIOB:
BOJIOpOJa, XJopa, KHUCIOpona, cepbl, azoTa, ¢ocdopa, yriepona,
KpEMHUS

@uU3NYECKMe M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-METAIIOB:
JUTUSI, HATpUs, Kajius, MarHus W KajJbllUs, aJIOMUHHUSI, Kejesa.

DNEKTPOXUMHUUECKUN Psiji HAIIPsHKEHUH METalIoB

@uU3NYECKME W XHMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHUU
HEMETAJUIOB: XJIOPOBOAOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

®dusnueckrue U XUMHUYECKHE CBOMCTBA OKCHIOB HeMeTaiioB: cepsl (IV,
VI), azora(ll, IV, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuus(IV).
[TonyueHne okCHI0B HEMETAIIOB

XuMudeckne CBoicTBa OKCHIOB: MeTtauioB [A-IIIA rpymm, 1mHKa,
meau(Il) u xenesa(ll, III). [Tomydenne okCHAOB METAILIIOB

XUMUYECKUE CBOIMCTBAa OCHOBAaHUN UM aM(OTEPHBIX TUIPOKCHUIOB (Ha

pUMepe TUIPOKCHUIOB aJlOMUHUS, Kene3a, LuHKa). [lomydyenue



4.8

4.9

4.10

4.11

4.12

5.1

52

53

5.4

5.5

6.1

OCHOBAaHUHU M aM()OTEPHBIX THIPOKCUIOB

OOmme  XMMHYECKHME  CBOMCTBa  KHUCJIOT:  XJOPOBOJOPOIHOH,
CEpPOBOJIOPOJTHOM,  CEPHUCTOHM, CEpHOW, a30THOH, (ochOopHOH,
KPEMHHUEBOM, YIOJIBHOM. Oco0sie XAMUYECKHUE CBOICTBA
KOHIIEHTPUPOBAHHOM CEpPHOM M a30THOM KUCHOT. [lomyyenue kuciaor
OO6mme XxuMHUIECKHe CBOMCTBA cpenHux coie. [lomyuenue coneit
[Momyuenne, coOupaHue, paclo3HaBaHHE BOJIOPONA, KHCIOPOAA,
aMMuakKa, YIJIeKHCIIOro raza B Jaboparopuu

[Tonyuenne ammuaka, CEpHOW M a30THOW KHUCIOT B IMPOMBIIUIEHHOCTH.
OO61mue criocoObl MOTYyYEHUS METAIIIOB

I'eneTnueckas cBsI3b MEXKIYy KilacCaMd HEOPTraHUYECKUX COCIMHEHUM
XUMUYECKUE PEAKIIUU

Knaccudukanus XUMHYECKUX PEaKIUi MO pa3lIudHBIM MPU3HAKAM: T10
YUCJTYy W COCTaBYy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3¢ dekTy, Mo U3BMEHEHHUIO CTENeHEeH OKUCICHHSI XUMUYECKIX JIIEMEHTOB
TemmoBoit  3ddexT XUMUYECKOW  peakuuu, TEPMOXUMUYECKUE
ypaBHEHUs. DK30- W JHAOTEPMHUYECKHE PEAKIUU. TepMOXUMHUYECKUE
ypaBHEHUS

OKHCIIUTENTEHOBOCCTAHOBUTEIBHBIE peakiuu. Oxkucnurenu u
BoccTaHoBuTeNU.  [lpouecchl  OKHMCIEHHMS U BOCCTaHOBJICHUS.
DNEKTPOHHBIH OaaHC OKUCIUTEILHOBOCCTAHOBUTEIHHON PEAKIINH
Teopust ANEKTPONUTUYECKOW  nucconranuu. KaTHOHBI, aHWOHBI.
DNEKTPOIUTHl U HEIICKTPONHUThl. CHUIbHBIE W ClIa0ble SIEKTPOIHUTHI.
CreneHnp Iucconanuu

Peakuyu moHHOro oOMeHa. YcCNnoBHS MPOTEKAHUS pPEAKIHMM HOHHOTO
oOMeHa, MOTHbBIE ¥ COKPAIIEHHbIC HOHHBIC YPAaBHEHUS PEeaKIIHii

XUMHUS ¥ OKpyXarolas cpeia

BemectBa u maTepuaibl B MOBCEIHEBHOM )KM3HU YeoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX pEaKIui B JabopaTopuu u

6BITy. HepBaﬂ moMomb IIpUu XUMHUUCCKUX O0KOT'aX U OTPABJICHUAX



6.2

6.3

6.4

6.5

7.1
7.2
7.3

XUMHUECKOE 3arps3HEHHE OKpY’Karomend cpenbl (KUCIOTHBIC TOXKIH,
3arpsi3HEHUE  TOYBBI, BO3AyXa U  BOJOEMOB), CIIOCOOBI  €ro
npenorBpamienus IlpenensHas gomycTrMasi KOHIEHTpAlMs BEIIECTB
(ITAK). Ponp XxumMuM B pelIeHUH 3KOJOTHYECKHX MpoOsieM. YcuiieHue
MApPHUKOBOTO AP eKTa, pa3pylieHHe 030HOBOTO CIIOS

[Ipumenenue cepsl, a3zota, ¢ochopa, yriaepoga, KpeMHUS M HX
COCJMHEHUI B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U CEIBCKOM
xo3giictBe. llpumeHeHne MeTaJuloB W CIUIaBOB  (CTajb, YYTYH,
JTIOPATIOMUHHM, OpOH3a) B OBITY M TPOMBIIINICHHOCTH MX COSIWHEHUHU.
[lonatne 0 KOpPpO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3HH

[IpupoaHble HWCTOYHHMKH YTJIEBOJOPONOB (Yrojib, WPUPOAHBIA Ta3,
He(dTh), MPOAYKTH HX TMepepadoTku (OeH3WH), X POJb B OBITY U

MIPOMBINIJICHHOCTH

[lepBoHauanbHBlE TOHSATHS 00 OPraHMYECKHMX BEIIECTBAX Kak o
COGMHEHUSX yriaepoia (MeTaH, STaH, OTWIEH, alleTWIeH, 3TaHOI,
TJIMIEPUH, YKCycHas kuciiora). [loHsiTHE O OHOJOrMYECKH Ba)KHBIX

BEIIEeCTBaX: )KHpax, OenKax, yriaeBoJax — ¥ UX POJIH B )KH3HH YeJIOBEKA
Pacuérter:

1o ¢hopMyaM XUMHUYECKUX COCTMHEHUN

Macchl (MacCOBOM) JTOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPaBHCHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumusi: 8- kiacc: 6a30BbIN ypOBEHb: YUEOHUK; 5-€ U3/IaHUE,
nepepadborannoe I'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.
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* Xumusi: 9-ii kiacc: 0a30BbIi ypOBEHb: YUEOHUK; S5-€ U3AaHUE,
nepepaboranHoe ["abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
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METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
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CETU UHTEPHET
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