


HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOITIETO 00pa30BaHus, IPEACTABICHHBIX
BDI'OC OO0, a Ttakxke Ha ocHOBe (enepanbHO paboyelt MPOrpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUHU MPENoAaBaHusl y4eOHOTo npeamMera « XUMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T NPEJACTABICHUE O IENsIX, OO0IIel cTpareruu
oOy4eHws, BOCIUTAHUS ¥ Pa3BUTHS 00YUAIONIUXCS CPEICTBAMH YIECOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeIMETHOE COJIepKaHMUE,
npeAycMaTpUBaeT pAacIpeleieHue €ro Io Kiaccam M CTPYKTYpUpPOBAHHUE IO
pasjesiaMm U TeMaM MPOTPaMMBbI [0 XUMHUHU, ONIPEACISET KOJTUYECTBECHHBIEC U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep>KaHus, PEKOMEHYEMYIO
MOCJEN0BATEIbHOCTh M3YYEHHUSI XHMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAeisieT BO3MOXHOCTH MpeaMeTa JJid
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS OCHOBHOM 0Opa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKKe TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUW Ha YPOBHE IIeJIel U3yUeHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4YeOHO-IIO3HABATEIILHOW JEATEIbHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOI0 COIepKaHUS.

3HaHUWE XUMHHU CIY>KUT OCHOBOM [Jii (OopMHpOBaHUS MHPOBO33PEHHUS
0o0yyaromierocs, €ro MpeACTaBICHU O MaTEepUATLHOM EIUHCTBE MHPA, BAXKHYIO
poJib UrparoT (GopMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 SBOJIOIWU BEIIECTB B MPUPOJE, O MYTAX PEUICHUS TJI0OATbHBIX
npo0JieM yCTOWYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBON U DKOJIOTMYECKON 0€30MacHOCTH, MPOoOJIeM 3ipaBOOXpaHEHUS.

N3yyenne xumunu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEW JUIsi CaMOpa3BUTHUS U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011el U PYHKIIMOHATLHON IPaMOTHOCTH,
BHOCHUT BKJIJl B (HOPMHUPOBAHKE MBIITUICHUSI K TBOPUECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HAaBBIKOB HUX CaMOCTOSITEIbHONW Y4YeOHOU JesITeIbHOCTH,

OKCIIEPUMEHTATILHBIX M HCCIICIOBATEILCKAX YMEHUI, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM XKU3HH, TaK U B MPO(HECCUOHATBHOU ESITEILHOCTH; 3HAKOMUT CO

crienu(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI
LEJOCTHOTO B3IJI/1a HA €IMHCTBO IPUPOJIbI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00yYaroluxcs;



CrocoOCTBYET (POPMUPOBAHUIO LEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTMYECKOE
00pa3oBaHUE O0YYArOIITUXCS.

JlanHble HampaBieHUS B OOyUYEHUH XHUMHUU O0OECNEUMBAIOTCS CHEIH(PHUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  IEIaroruyecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU HA ONPENEIEHHOM ATane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHSATUNH XWMHU, OCHOB
HEOPTraHWYECKOM XMMHM W HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX [OHATHU
OPTraHUYECKON XUMHH.

CrpykTypa coaepxaHusl NporpaMMbl [0 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydeHuro. Colep)KaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI OHATHI O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 1O IPHUHIMILY
[IOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX MPECTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMS,

— [lepuoanueckoro 3akona 1. . MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOECHUU aTOMa U XUMUYECKOH CBS3H;

— NpeJICTaBICHUN 00 ANEKTPOTUTUUECKON TUCCOLMALINN BEILIECTB B
pacTBOpax.

Teoperndyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJyYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIENOBATEIBLHO OT OJHOTO
YPOBHS K JpPYromy, BBINOJHAS (YHKUUMU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHUS W IMOJTYYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHune mporpaMmsbI 10 XUMHUH CTIIOCOOCTBYET (POPMUPOBAHUIO
IIPEACTABJICHNS O XUMUYECKON COCTABIISAIOLIECH HAYyYHOU KApTUHBI MUPA B JIOTUKE
e€ CUCTEMHOU MPUPO/Ibl, IECHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAHUIO U
METO/IaM MO3HaHUs B Hayke. M3yueHne XuMuu npoucXoAauT C MPUBICYECHUEM
3HaHUU U3 paHee N3YUYCHHBIX YUeOHBIX MpeaMeTOB: « OKpY KAl MUP»,
«buonorus. 5—7 xknacce» u «duszuka. 7/ Kiacc.

[Ipy wu3ydYeHHH XUMHUU MPOUCXOTUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOUT B (POPMUPOBAHHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUTMX (haKTOB, TIOHSITHM, 3aKOHOB ¥ TEOPETHUECKUX TOJIOKECHHM,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HaAyKH, B



OpuoOIIEHNM K Hay4yHbIM MeETOJaM T[O3HAaHHWs TNpPU M3YyYEHHHM BELIECTB H
XUMUYECKHX peakuuii, B (OPMHUPOBAHUU U PA3BUTHH MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATEILHOM M Y4eOHO-MCCIIEI0BATEIbCKOI
AeSITeIbHOCTH, OCBOGHUHM TpaBWiI O€30MacHOTO OOpalleHHs C BEIIECTBAMU B
MIOBCEHEBHOM KU3HHU.

[Ipu u3yuyeHUn XUMUU HA YPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHMs Ba)XKHOE
3HaYeHUe MPUOOPENn TaKue IeNd, KakK:

— (QopMupoBaHHE WHTEIEKTYaJbHO PA3BUTOM JHMYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYTHHYECTBY, CAMOCTOSITEILHOMY MPUHATUIO PpEIICHU,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MPHOOIIECHNE
oOydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIbHON JEATEIBHOCTH, HayYHBIM
METOoJaM TMO3HaHUs, (HOPMUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XHMUH,

— o0ecrieueHue yClIOBUM, CIOCOOCTBYIONIMX MPUOOPETEHUIO O0yHaIOIIUMUCS
OTIbITAa PA3HOOOPA3HOW JEATEIBHOCTH, TMO3HAHUS M CaMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTCHIIMH), MMCIOIIUX YHUBEPCAIbHOE 3HAUCHHE ISt
Pa3IMYHBIX BUJOB JIEATEIHHOCTH,

— (dopmupoBanue oOmEeld (QPyHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATH U OLIEHUBATH SIBJICHMS
OKpY’KaloIIeT0 MHpa, UCIOJIb3YysS 3HAHWUS U OMbIT, MOJIYYEHHbIE NPU H3YYECHUU
XUMHH, TPUMEHATh UX MPU PELICHUH MpoOJeM B MOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y o0Oyyarommxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAHUSA IIEHHOCTH XWMHYECKHMX 3HAHWHM JJs BBIPAOOTKH OSKOJOTHYECKH
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIECH MTPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAalMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UiIs U HANpaBJIEHHOCTU AabHEHIIEro
o0yueHus.

OOmiee YWCIO YacoB, OTBEACHHBIX Ui HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBanus, coctabisieT 136 yacos: B 8 kiacce — 68 vacos (2
Jaca B HeJelmo), B 9 kimacce — 68 vacoB (2 yaca B Heflelo).



COILEPKXAHUE OBYYEHUASA

8 KJIACC

IlepBoHauYaJbHbIE XUMHYECKUE OHATHS

[Ipenmer xumun. Ponb XuMuM B KH3HU YENIOBEKa. XUMHUS B CHCTEME HayK.
Tena w BemecTBa. PuU3NYECKHME CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOgax MO3HAHUS B XUMHUHU. UYUCTBIE BEIIECTBA U CMECH.
CriocoOnI pa3fiesieHus: CMECEH.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XUMHUYECKUX
a5ieMeHTOB. [IpoCThIe U CTI0KHBIC BENIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHOcUTENbHAss aToMHas macca. OTHOCHTENbHAs
MOJICKYJISIpHas: Macca. MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTa B COCHHCHHU.

KommuectBo Bemectsa. Mosb. MoisipHas Macca. B3auMOCBSI3b KOJIUYECTBA,
Macchl W 4YHCIAa CTPYKTYpHBIX €IWHHUIl BemiecTBa. Pacuérel mo dopmyrnam
XUMHUYECKUX COCAMHEHUH.

duznyueckre U XUMUYECKUE SBJICHUS. XUMHUECKasi peakius U e€ MpUu3HaKu.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYeckue ypaBHeHHs. Knaccubukanus
XHUMUYECKHX PEaKIuil (COSTMHECHNUS, pa3TIOKEeHHS, 3aMEIIeHUs, 00OMEHa).

Xumuueckuii IKCnepuUMeHm

3HaKOMCTBO C XMMHYECKOW MOCYJI0M, mpaBuiaamMu paboThl B J1aOOpaTOpUH U
npuéMaMu oOpamieHus ¢ J1ab0paTopHbIM 000pYIOBaHUEM, U3YUCHHUE U OMHUCAHHE
¢u3nueckux CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIIECTB, HaOI0/IeHNE
¢usndeckux (TUIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE,
KUATICHHE W KOHJEHCAIMs BOJbI) U XUMHUYECKHX (TOPCHHE CBEYM, MPOKAIMBAHUC
MEIHOUM TPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOW) SIBIICHHM, HAOIIOICHUE U
OINMMCaHWE MPHU3HAKOB MPOTCKAHHWS XUMHUYCCKUX peakimi (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJOPHUAOM Oapwusi, pa3joXeHHE THAPOKCUAA
meau (1) mpu HarpeBaHuu, B3aMMOAEHCTBHE jkeme3a ¢ pactBopoM coiu meau (I1),
M3yYeHHE CIOCOOOB pa3JelieHHs] CMECeil: ¢ TIOMOIIbI0 MarHuTa, (UIBTPOBAHHE,
BbITIApUBAHUE, AUCTHLISAIMSA, XpoMaTtorpadusi, MpoBeeHUE OYUCTKH TTOBAPEHHOU
coiu, HaOJMIOACHWE W  OMHCAaHWE  PE3yJbTaTOB  TPOBEIACHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHHe MOJelied MOJIEKY
(rapocTepIKHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

Bosmyx — cmech razoB. CocraB Bozayxa. Kucmopog — 3/eMeHT W MpocToe
BemiecTBo. HaxokaeHwe Kuciaopoga B Tpupojae, (u3mdeckne M XHUMHYECKHE
cBoiicTBa (peakiuu ropenus). Okcuapl. [Ipumenenue kucinopoaa. Criocoob



NOJIy4eHHs] Kuciopoda B JsabopaTopuu U TOpomblluieHHOCTU. Kpyrosopor
KHcJIoposa B mpupoze. O30H — aJuIOTpOITHAsS MOAU(GUKAITUS KHCIOPOa.

TemnoBoii 3¢ ¢deKkT XUMHUUECKON peakluu, TEPMOXHMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHYECKHUE peakiuu. TOIIMBO: yrojib M METaH. 3arps3HCHUE
BO3/yXa, YCUJICHHE MTapHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOTO CIOS.

Bomopon — nsnemeHT M mpoctoe BemiecTBO. HaxoxkaeHue Bopopona B
npupoae, GuUMUecKkue W XUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucinotsl u comnu.

MousipHbIi 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPABHEHHUSIM.

dusnueckre cBOMCTBa BOJBL. Bona kak pactBopurens. PacTBopEl.
HacpimieHHble 1 HEHACHIILIEHHBIE PAcTBOPHBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 101 BeecTBa B pacTBOpe. XUMHYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponb pacTBOpOB B Ipupoie U B )KM3HU YelloBeKa. KpyroBopoT BOJbI B IPUPO/IE.
3arps3HeHne NpUpOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxkcuabl. Knaccudukarus
OKCHJIOB:  cosieoOpasyomie  (OCHOBHBbIC,  KHCJIOTHBIC, aM(OTepHbIe) U
HecosneoOpazytomue. Homenknarypa oxcunoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukaruss oOcCHOBaHWN: WIETOYM W HEPACTBOPHUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Pu3nyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucior. Ouznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam aktuBHocTm metaimoB H. H. bekerona.
[TosryueHnne Kucior.

Comu. Homenknarypa conei. ®u3ndeckne 1 XUuMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COAEPHKAHUS KUCIOPOJa B BO3/IyXe, MOJyUYEHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBOMCTB KHUCJIOpOJa, HaOI0IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCJIOBUA BO3HUKHOBEHUS W
npekparieHuss ropenus (moxkapa), O3HAKOMJICHHE C oOOpa3llaMd OKCHIOB H
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOMpaHWE, pAaCIO3HABAHUE M H3yUYCHHUE
CBOWMCTB Bojopojaa (ropeHue), B3aumojeiicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIB30BAHUE BHCOMATEPUANIOB), HaOJrOeHHE 00pa3IOB BEIIECTB
KOJU4YecTBOM 1 MOJb, HCCIIEIOBAaHHE OCOOCHHOCTEM pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3AMMOJECHCTBUE BOAbI C METAIIAMU
(HaTpreM 1 kabIeM) (BO3MOYKHO HCIIOJIH30BaHKE BHICOMATEPHAIIOB),



UCCJIEIOBAaHUE  O0pa3lloB  HEOPraHMYECKUX  BEIIECTB  PA3IMUHBIX  KIIACCOB,
HaOJI0/IeHHEe W3MEHEHUs] OKPACKM HMHIMKATOPOB B PAcTBOpaxX KHUCIOT U ILEJIOoYei,
u3yueHue B3auMoieiictBus okcuaa meau (1) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT

C METaJUIaMH, pEaKIUi HEUTpaIu3aluu, MOJIyUYeHHE HEPACTBOPUMBIX OCHOBAHHIA,
BBITECHCHHE OJHOIO METaUla JIPyrMM K3  pacTBOpa COJIA, pEIICHUE
AKCHEPUMEHTAIBHBIX 33a/ad Mo Teme «BaxkHelmme Kiacchl HEOPraHUYECKHUX
COEIMHEHU).

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XUMHYECKHUX
iemenToB JI. WM. MenngeneeBa. CrpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHuCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBbie TOMBITKK KIacCU(PUKAIUM XUMHYECKUX 3jieMeHTOB. I[lonsitue o
Ipynrnax CXOJHBIX 3JeMEHTOB (IEJOYHBIC M ICIIOYHO3EMEIbHBIC METaJLIbI,
raJIOreHbl, MHEPTHBIC T'a3bl). DIEMEHTHI, KOTOPbIe 00pa3yloT aM()OTEPHBIC OKCHIBI
Y TUAPOKCHUJIBI.

[Tepnonnueckuit 3akoH. [lepuoauueckas cucrema XuMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkonepuonHas ¢ JJIuHHONEepuoAHas  (HOpMbI
[Tepunoanyeckoit cucrembl xumMudeckux aneMeHToB [l. 1. Menneneesa. Ilepronsl
n rpynnbl. OU3AYECKUN CMBICH TOPSIKOBOTO HOMEpPA, HOMEPOB IEpUoAa H
TPYMIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonsl. DiekTponubl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
Ilepnonmueckoin cucremnl [[. M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA Mo ero nonoxeHuto B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PAMyCca aTOMOB XUMUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
3JIEMEHTOB I pa3BuUTHs Hayku W npaktuku. Jl. . MenneneeB — yd€HbIM U
rpaKJaHMH.

Xumudeckas cBsi3b. KoBajeHTHas (MOJIsSpHAS U HEMOJISPHAS) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHYECKUX AJIeMEHTOB. IOHHAs CBA3b.

Crenenb okucieHusi. OKUCIUTETBHO--BOCCTAHOBUTEIbHBIC PEAKIIUU.
[Tponiecchl OKMCIIEHHsI 1 BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

H3yueHHE OOpasloB BEIIECTB METAUIOB M HEMETAJIJIOB, B3aWMO/ICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M WIEJIOYEH, IMPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIINX — OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIU
(ropeHue, peakiuy pa3ioKeHUs, COCTUHEHHS).

Mexcnpeomemmnbwie ceasu



Peanuzanus MeXnpeaMEeTHBIX CBS3€H MpU M3yYeHHH XUMUU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyUYHBIX
MOHSTUN, TaK U TOHATHH, SABISIOIIUXCA CUCTEMHBIMU I OTACJIBHBIX MTPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mme ecTecTBEHHO--HAYYHbBIC TTOHATHS. HAyYHBIN (haKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KJIacCUPUKALMS, MEPUOJUYHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

@u3uka: Marepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsji, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, T'a3, (PU3NUYECKUE BETUUYUHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COHIIE.

buonorus: gporocuntes, apixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANIBI, TOPHBIE MOPOABI,
MOJIE3HBIE UCKOIIAEMbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XuMHUYeCKasi peakuus

[Tepunonnueckuit 3akoH. [lepuoguueckas cucrema XuMu4eckux 3yemMeHToB /1. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KNS, KAJIBIUA U UX COSTUHEHUIN
B COOTBETCTBHUHU C IOJIOKECHUEM 3JIEMEHTOB B llepuoanueckon cucreMe u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOKCTB BEIECTBA OT THUNA KPUCTALIMYECKOW PEIIETKU U
BHJIa XUMHYECKOU CBA3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHWUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSALIMXCA K pa3jJMyHbIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Krnaccudukanus XMuMHUYECKUX PEaKIUil 110 pa3IudHbIM Hpru3HaKaMm (1o 4ucity
M COCTaBy Yy4YacTBYIOIIUX B PEAKIMU BEIIECTB, MO TeEIIoBoMy d(ddekrty, 1o
W3MEHEHUIO CTENEHEH OKHUCIICHHUS] XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, TO
YYaCTHIO KaTaau3aTopa). DK30- U dHIOTEPMHUCCKUE PEAKIUH, TEPMOXUMHUUCCKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xuMuueckod peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHsITHEe 0 TOMOTEHHBIX U TeTepPOTEeHHBIX
peakuusx. [lonarue o karanmse. [lonsiTne 0 XuMuYeckoM paBHOBeCHU. PaAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U IIOJO0KEHUE XUMHUUYECKOIO
PaBHOBECHSL.

OKHCIIUTENHFHO-BOCCTAHOBUTEILHBIE PEAKIINH, JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakii. COCTaBIIEHUE YPABHEHUI



OKHMCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKIUM C  MCIOJIB30BAHHMEM  METOJA
AJEKTPOHHOTO OajaHca.

Teopust FNEKTPOTUTUIECKON TUCCONUALIMHI. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonel. MexaHu3M JIHUCCOLMALMM BEUIECTB C PA3JIMYHBIMUA BUJAMHU
XxuMuueckoil cBsa3u. Crenenp qucconuanuul. CUIbHbBIC U CTA0bIE SJIEKTPOIUTHI.

Peakuuu nonHoro ooMeHa. YCioBUS MPOTEKaHUS PeaKIMil HOHHOTO 0OMeEHa,
MOJHBIE M COKpalléHHbIE HWOHHBIE YypaBHEHHUs peakiuid. CBOWCTBa KHCIIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 DJICKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIEC peakiiui Ha MOHBIL. [TOHSATHE O THAPOIM3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJACISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIICCTB — METAUIOB M HeMmeTaiioB (rpadura M ajmasa), CIOXKHBIX BEIICCTB
(xJIopHa HATPHS), UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT
BO3JICHCTBHS PAa3INIHBIX (PAKTOPOB, UCCICIOBAHUE JICKTPOIPOBOIHOCTH PACTBOPOB
BEIICCTB, MpoIlecca JUCCOLMAIMU  KHCIOT, IIeinoded u  cojiell  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICO MATEPHAJIOB), MPOBEJACHHE OIBITOB, HWJUTIOCTPUPYIOIINX
IPHU3HAKU TPOTCKAHUS PeaKIMii HOHHOro oOMeHa (oOpa3oBaHME OCalaKa, BBIACICHHUC
rasa, oOpa3oBaHHE BOJbI), OINBITOB, HJLIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTCIIBHBIX peakuuii (FOpeHHe, peakiud pPas3ioXKeHHs, COCAMHEHHS),
pacrio3HaBaHWE HEOPTraHUYECKUX BEIIECTB C MOMOIIbI0 KAaUY€CTBEHHBIX PEaKIMil Ha
WOHBI, pEIICHUE YKCIIEPUMEHTAIILHBIX 3a]1a4.

HemeTauibl 1 UX cOeAMHEHUS

O6miast  xapakTtepucTuka rajgoreHoB. (OCOOCHHOCTHM CTPOCHHS  aTOMOB,
XapakTepHbIE CcTermeHn OKuciacHus. CTpoeHme W (HU3UYCCKHE CBONCTBA TMPOCTHIX
BEIICCTB — TaJIOr¢HOB. XUMHYECKHE CBOMCTBA HA IpUMeEpE Xjopa (B3auMOIeCTBIE
C MeTaUlaMH, HEMeTalylaMH, Inejodamu). XjopoBogopoa. ColssHas KHCIIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4Y€HHUE, NpuUMeHeHue. JlencrBue Xxiopa U
XJIOPOBOJIOPOJIa HA OPTraHU3M YeJIOBEKa. BakHEHIINE XJIOPUIAbl U UX HAXOXKJICHUE
B IIPUPO/IE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpymnmbsl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIC CTENeHW okucieHus. CtpoeHue U (U3UYECKHE CBOMCTBA
MIPOCTBIX BEIIECTB — KUCIIOPOJIa M CePhl. AITOTPOITHBIC MOAUGMHUKAIINHA KHCIOPOIa
1 cepbl. XMMHUYECKHE CBOMCTBa cephl. CepoBOIOPOJI, CTPOCHHE, (DH3NUSCKUE H
XUMHUYECKHEe cBoicTBa. OKCHIBI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHast kucioTa, (U3MUECKHMEe U XUMHYECKHe cBoicTBa (0OIIMe Kak
NPEJICTaBUTENIA Kjacca KHUCIOT M crenuduueckue). XUMHUYECKHUE pPEaKIIHH,
JeXale B OCHOBE IPOMBIIUICHHOTO CIOC00a MOJIYyYEeHHUS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoi KUCIOThI. COJIM CEPHOM KHCIIOThI, KAUECTBEHHAs peaKLus Ha



cynbbar-uoH. HaxoxxaeHue cepbl U €€ COCIUHEHUN B mpupoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYIKAIOMICH Cpelbl COSJAMHEHUSMHU Cepbl (KHCIOTHBIC OXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHHUS.

OO6mrast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEPHBIC CTEIIEHW OKHUCICHHs. A30T, pacnpoCTpaHCHHE B TPUPOJIE,
¢busnyeckue u xuMudeckue cBoiictBa. KpyroBopor asora B mpupone. AMMHUAK, €ro
busznyecKkue U XUMUIECKUE CBOMCTBA, MONTyueHue U npumeHeHne. Colm aMMOHUS, UX
busnyeckue U XMMHYECKUE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakiys Ha HOHBI
aMMOHHUA. A30THasl KUCIIOTa, €€ Moy4YeHue, (U3HUECKue U XHUMHUYECKUE CBOWMCTBA
(oOmme kak mpencTaBUTENs Kiacca KUCIOT M cnenuduyeckue). Mcmonb3oBaHue
HUTPATOB M COJIEH aMMOHHUSI B Ka4eCTBE MUHEpAJbHBIX yA0OpeHuil. Xumuueckoe
3arps3HEHUE OKPYIXKAIOMICH Cpelbl COCAMHCHUSMH a30Ta (KHUCJIOTHBIC JOXIIH,
3arpsi3HEHUE BO3/yXa, MOYBBI U BOJ0EMOB). Docdop, ammoTponHbie MOAUDUKAITUH
dbocdopa, hpuzndeckne n xumuaeckrue cpoictra. Okcua docdopa
(V) u pochopHas kuciora, Gpu3HdecKre 1 XUMUICCKUE CBOWCTBA, IOJyUeHHE,
Ucnons3oBanue hochaTtoB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka sieMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIC CTCIICHU OKUCJICHHS. YTJCPOJ, aJUIOTPOIHBIC MOIU(PUKAIINH,
pacmpocTpaHeHre B Tpupojie, GuU3NdecKue U XHUMHUYECKHE CBOMCTBA. AACOpOIus.
KpyroBoport yriepoaa B mpupojae. OKCHIIBI yTiIepoa, uX (pU3uIecKre u XUMUICCKHEC
CBOWCTBA, [IEHCTBHME Ha JKHBBIE OpPraHU3MbI, TIOJy4YeHHE ¥ IPUMEHEHHE.
Dkoyiornyeckue mpoOJeMbl, cBs3aHHbIe ¢ okcuaoM yriepoga (IV), rumoresa
r7100aTbHOr0 TOTEIICHUS KIIMMaTa, MapHUKOBBINA 3(PQekT. YronapHas KUCIOTa U e
comu, uUX (UBNYECKUE M XUMHUYECKHE CBONCTBA, IOJy4YeHHE U TPUMEHEHHE.
KauectBennas peakuus Ha kapOoHaT-WOHBI. lcmonb3oBaHuWe KapOOHATOB B OBITY,
MEAHIIMHE, IPOMBIIUIEHHOCTH U CETbCKOM XO35HCTBE.

[TepBoHavasibHBIE MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoaa (MeTaH, 3TaH, STHIICH, allCTHIICH, 3TAHOJI, NIMLEPHH, YKCYCHAs! KUCJIOTa).
[TpupoaHbIE WCTOYHHKH YIIIEBOAOPOJAOB (Yrojb, NPUPOAHBIA Ta3, HE(Th),
OpOAYKThI MX mepepaboTku (OeH3MH), WX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTne 0 OMOIOTHYECKM BaKHBIX BEIIECTBAX: KUpax, O€NKax, yriieBojiax — U uX
poiM B KU3HM YeJIOBeKa. MarepuajibHOE€ €IMHCTBO OpPraHUYeCKUX W
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusnueckue U XUMHUYECKHE CBOWMCTBA, IMOJYy4YCHUE U
npuMmenenue. CoemuHeHus: KpeMHust B mpupoje. OOmue mnpeacraBieHuss o0
okcugae kpemuus (IV) m kpemuueBoit kucimore. CHIMKATBI, UX HCIOJIb30BAHKUE B
OBITY, B MPOMBIILIEHHOCTH. BaxkHel1e cTpouTeNbHbIe MaTepHAJIbl: KEpaMUKa,



CTEKJIO, IIEMEHT, 0€TOH, kene300eToH. [IpobaeMbl 6€301MacHOT0 UCTIOIH30BAHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHUEe OO0pa3lOB HEOPraHMYECKHX BELIECTB, CBOMCTB COJISTHOW KHCIOTHI,
NpOBEJCHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIIOACHNE PU3HAKOB UX
MPOTEKaHUs, OMBITHI, OTpaXkarolue GU3NIECKue U XUMHUUECKHE CBOMCTBA TaJIOT€HOB
M UX COeAMHEHHWH (BO3MOXHO MCIOJIB30BaHUE BUICOMATEPHAITIOB), O3HAKOMJICHUE C
oOpasnamMu xJopuoB (TaJIOTEHUIOB), O3HAKOMJIGHHWE C oOpasmamu cepel U €€
coeiMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BAHWE BHUICOMATEPUAIOB), HAOIIO/ICHHE
mporecca OOyrIUBaHUS caxapa TMOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEpHOM
KHCIIOTBI, HW3YY€HHUE XUMHUYECKHX CBOMCTB pa30aBICHHOM CEpHON KHUCIOTHI,
MPOBEJCHHE KaYECTBEHHOM peakluu Ha CyjibdaT- MOH U HaONIOeHuEe MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMHU CBOMCTBaAMHU a30Ta, ¢ocdopa M uX
CoeIMHEHMI (BO3MOXKHO HCIIOJIb30BAHNUE BUICOMATEPUAIIOB), 00pa3IiaMu a30THBIX
u GochopHbIX yaoOpeHul, MolydeHne, cCoOOMpaHue, pacro3HaBaHUEe U H3yUYCHUE
CBOWMCTB aMMHaKa, MNPOBEJACHHE KAYECTBEHHBIX pPEAKIMd HAa HOH aMMOHHUS M
dochaT-uoH W U3yuEHHWE TMPU3HAKOB MX TNPOTEKAHHsS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOW KHCIIOTBI ¢ Mebl0 (BO3MOXKHO HCIIOJIb30BAaHUEC
BUICOMATEPHAJIOB), M3y4YCHHE MOJENel KPHCTAUTMUYECKUX PEIIETOK ajamasa,
rpaduta, (QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aaCcoOpOIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOrasa, IMOJIyYEHHUE,
coOupaHue, paclio3HABAHHE U HM3YUYEHUE CBOMCTB YIJIEKHCIIOTO ras3a, IpOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha KapOOHAT M CUIIMKAT-UOHBI U U3YUCHHE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKIMEH CUJIMKATHON MPOMBIILICHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 33a1a4 1o TeMe «BaxHeWiune HeMmeTasibl U UX
COEIUHEHUS.

MeTtajuuibl 4 MX COCAMHEHMS

OO6mrast xapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
nx nosioxkeHuss B llepuomnmueckor cucreme xumuueckux asnemMeHToB /[l M.
MenpneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTtaimmyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKa.  DIEKTPOXMMHUYECKUU  psij
HarpspKEeHUN MeTaioB. OuU3nueckue ¥ XUMHUUECKHE CBOMCTBA MeTauioB. OO01ue
CIOCOOBI TIOTy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WM METaiOB, OCHOBHBIC
CIOCOOBI 3amUThl MX OT Koppo3uu. CriaBel (CTaidb, YYTyH, JIOPATIOMHHUH,
OpoH3a) U UX MPUMCHEHHE B OBITY M MMPOMBIIILICHHOCTH.

[Ilenounsle MeTaibl: NonoXKeHUe B llepuonuueckoi cucrteMe XUMHUYECKUX
anementoB JI. M. MenneneeBa, CTpOEHHME MX aTOMOB, HAXOXKIEHUE B MPHUPOJE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HATpust U Kasus). OKCUIbI 1



TUJIPOKCUABI HATpusd M Kanud. I[I[puMeHeHHe WIETOYHBIX METAJIOB M HUX
COCJIMHCHMH.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMii M KalbLMH. IOJOXCHHE B
[Tepunoanueckoit cucreme xumuueckux annemMeHToB . M. MenneneeBa, cTpoeHue
MX aTOMOB, HaXO0XJCHHUE B pHUpoJic. PU3NUECKUE U XUMUYECKUE CBOMCTBA MATHUS
U Kanpliug. Bakueimme coemuHeHHs Kanblusg (OKCHA, THAPOKCHI, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHESHUS.

AJIFOMUHUNA: TIOJI0)KEeHUE B [leproinueckor CuCTeMe XUMUYECKUX AJIEMEHTOB
J. . MenpgeneeBa, CTpOCHUE atoma, HAXOXICHUE B Ipupojie. PU3UUECKUE U
XUMUYECKUE CBOMCTBA altOMUHUS. AMGBOTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHAA
AJTIOMHHUS.

Kenezo: nonoxenue B [leproanueckon cuctemMme XUuMHYECKUX 3JIEMEHTOB /1.
N. MeHnpneneeBa, CTpOeHME aroMa, HaxoxkiacHue B mnpupoje. Ddusznueckue u
XHUMHYECKHE CBOMCTBA kese3a. OKCHIbl, THApOKCUIbl U coin keiesa (1) u xenesa
(1), ux cocraB, CBOWCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oOpas3laMd METaUIOB M CIUIAaBOB, UX (PU3HYECKUMH
CBOMCTBaMM, M3yYE€HHE  PE3yJIbTaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHIA
KaJbIlUsl M HATpus ¢ BOAOM (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPHAJIOB),
VCCJIEJOBAaHUE CBOMCTB KECTKOM BOJBI, IPOIIECCA TOPECHUS KEJe3a B KUCIOPOJIE
(BOBMOXKHO  HCIIOJIb30BaHHWE  BHICOMATEPHAIOB), IPU3HAKOB  MPOTEKAHMSI
Ka4ECTBEHHBIX PEAKIMI1 HA MOHBI: MarHus, KaJablMs, aJJFOMUHHNS, IIUHKA, JKEJIe3a
(1) u xenesza (1), mequ (1), HaOMIOACHKME W ONMCAHUE MPOILIECCOB OKPAIIMBAHHMS
IUITAMCHH HWOHAMM HATpHs, Kamusd H Kaublus (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), UCCIICIOBAaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCHIA aTFOMHHHUS
Y THIPOKCHU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «Baxkneimue
METAaJJIbl U UX COCIAMHCHMUS.

XuMHuS M OKpPYKAKOLIAA cpeaa

BemectBa u Marepuansl B IMOBCEIHEBHOW JXU3HU 4YeJIOBEKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObiTy. IlepBas momoris npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYKarolield cpeapl (MpeaesbHas JOMyCTHMast
KOHIICHTpaIus Beiiects, aanee — I1JIK). Ponb XuMuu B peiieHny 3KOJOTHISCKUX
mpooeMm.

Xumuveckuii IKCnepumenm:

u3ydeHre o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJTMMEPHBIC
MaTepUaJbl).

Mexcnpeomemmnbwie ceasu



Peanuzanus MeXNpeAMETHBIX CBS3CH MpPU M3YYCHUU XUMHU B 9 Kiacce
OCYILECTBIIACTCS Yepe3 HCIOJb30BAaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSITHH, TaK W TOHATHMN, SBJISIONUXCS CUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC TMOHATHS. HAayYHBIM (akT, THIOTE3a, 3aKOH,
TCOpHsl, aHaliu3, CHUHTE3, KiIacCHu(UKaLKs, TEePUOAMYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJCIUPOBAaHNE, HW3MEPCHHE, MOJCNb, SBJICHUE, MapHUKOBBIM
s dexT, TEXHOTOT ST, MaTEPUAITHI.

dusuka: MaTepust, aTOM, SJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIU]I, H30TOIIBI,
PaMOAaKTUBHOCTB, MOJICKYIIa, AIIEKTPUICCKUI 3apsi, IIPOBOJTHUKH,
MOJIyTIPOBOJTHUKH,  JTUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeElO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, paCTBOP, PACTBOPHUMOCTbD, KPUCTAIUTHICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, SAWHHIIBI M3MEPEHHUS, KOCMHUYECKOEC
IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢gorocunres, mpixanue, O6uocdepa, 3KOCHCTEMa, MHUHEPATBHBIC
yI00pEHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIILHBIC BEIICCTRA.
['eorpadms: atmocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIC TOJE3HBIC MOPOIBI,
MCKOTIaeMBbI€, TOTUIUBO, BOJTHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI 11O
XNUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO  OOIIETO
0o0pa3oBaHMsI JOCTUTAlOTCS B XO0JA€ OOy4YeHUS XMMHHM B €JUHCTBE Y4e€OHOU W
BOCIIMTATEIBHOMN IEATENBHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COLMOKYJIBTYPHbIMHU M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, HPHUHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT Ipolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLTMAITM3ALMU O0yUarOIIXCS.

JIMYHOCTHBIE  pe3ylbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHA W
pacIlIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHNS:

LIEHHOCTHOI'O OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAay4yHOMY HAaCIEIUI0, IOHUMAaHHS 3HAYECHUS XUMHUYECKONM HAyKU B KU3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpManuen o
IIEPEOBBIX JOCTHKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00ILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI

IPEACTABICHUS O COLMAIBHBIX HOPMax M IIPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHHUKAaTUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOM M JAPYIMX  BHUAAX
JEeSATEIbHOCTH, TOTOBHOCTM K pPa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUM YYE€OHBIX, TMO3HABAaTEIbHBIX 3a/a4, BBINIOJIHEHUH XWMHYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHSI K B3AUMOTIOHUMAHUIO
Y B3aMOIIOMOLIM B Ipoliecce H3TOH y4eOHOM J1eATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEICHHE M IIOCTyIIKM CBOMX TOBApHILEW C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEICTBUN NIOCTYIKOB;

3) HIEHHOCTH HAYYHOTO MO3HAHMSL:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE U XUMHUYECKOM PEaKLUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIISIOLIUE
OCHOBY JJI NMOHUMaHUs CYIIHOCTH HAyYHOM KapTUHBI MUpA, MPEJCTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS IPUPOIBI, B3aHUMOCBA3SX YEIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIE HA ITOJYYECHHE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOJMMBbIE i OOBSICHEHUS HAOIIOAAeMbIX IMPOILIECCOB U SBJICHHH,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENbCKOM KyJIbTYphl, B TOM YHCIE
HABBIKOB CAMOCTOSITETIbHOM PabOThI C y4eOHBIMH TEKCTaMH, CIIPABOYHON



JUTEPATypOH, JOCTYNMHBIMM TEXHUUYECKUMH CpeACTBaMH HMHGPOPMAIMOHHBIX
TEeXHOJOTHH,

MHTEpeC K OOYYEHHIO W TIO3HAHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HMCCIEIO0BATEIBCKOU
JeSATEIPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTH M YPOBHS OOYy4YEHUS B
aJIbHEUIIIEM

4) popMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH J>KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHUE IOCICACTBUNA H
HEIPUATHE BPEAHBIX IPUBBIYEK (YIIOTPEOICHHS aIKOr0JIsl, HAPKOTUKOB, KYPCHHS),
HEOOXOJUMOCTH COONIOJIEHUsS] TMpaBuia 0€30macHOCTH TIpu  oOpalieHuu ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U peaIbHOMN KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI

HMHTEpEC K MPaKTUICCKOMY M3YyUYCHHUIO IIpodeccuii U Tpyia pa3IundHOro poja,
YBOKEHUE K TPYIy U pe3yJibTartaM TPYAOBOWM NESATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BBIOOD
WHIMBHUIYaJbHON TPACKTOPUHU IPOJIODKEHUS 00pa30BaHus ¢ YUETOM JTUIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeNHON NTpo(ecCHOHaIbHON AEITEILHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHUIA,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATILHON Cpeie;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA:

9KOJIOTHYECKH IIeJIECOO00pa3HOe OTHOIICHHE K TPHUPOJe KaK HMCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYIECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHHWE IIEHHOCTHU COOJIFOACHUS
paBUJI OE30IMaCHOTO TTOBEJICHUS MPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHX,
YIPOXKAIOIINX 37J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJTy4YaeMble MPU WU3YUYCHUU XUMHH, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH IPUPOIHON CPENON, ISl MTOBBIILICHUS
YPOBHSL  DKOJIOTMUECKOW  KyJbTYphl, OCO3HAaHHUS TJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M IMyTed MX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEIBHOI,
KOMMYHHMKATUBHOW U COLMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanmpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JJIsS
(GopMHpOBaHHS MHPOBO33PEHHUST OOIEHAYYHbIC TMOHATHA (3aKOH, Teopws,
MIPHUHIIMII, THITOTE3a, (aKT, CUCTEMA, IPOIECC, IKCIIEPUMEHT B JPYToe.), KOTOphIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX IpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUH U3 ITUX MPEIMETOB POPMHUPOBATH PEACTABICHUE O 1IETOCTHOM



HAy4YHOW KapTHHE MHUpPA, U YHHUBEpCallbHbIe yueOHbIe JelcTBHs (II03HAaBaTEbHBIE,
KOMMYHHKATHBHBIC, PETYJISATHBHBIC), KOTOpbIe OOCCICUMBAOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO WM OCYIIECTBICHHUIO y4EOHOM
JIESITCIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornveckue aeicTBus:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUW. PACKPBIBATh CMBIC] XHUMHUYCCKUX MOHATHH (BBIICISATH UX XapaKTCPHBIC
NPHU3HAKH, YCTAaHABJIMBATH B3aWMOCBS3b C JPYTMMH THOHSTHSIMH), HCIIOJH30BAThH
MOHATUS JIJIs1 OOBSCHEHUS OTACNIbHBIX ()AaKTOB U SBJICHUH, BEIOMPATH OCHOBAHUS U
KpUTEpUU JUIS KJIAaCCHU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUH,
yCTaHaBJIMBAaTh MPUYUMHHO-CIICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3Yy4YCHHS,
CTPOUTH JIOTHYECKUEC PacCyIACHUs (MHIYKTHUBHBIC, ICTYKTUBHBIC, TI0 aHAJOTHH),
JIeJIaTh BBIBOJIBI M 3aKITIOUCHHUS,

YMEHHE TPHMCHATH B IIpOILecCe ITO3HAHWSA TMOHATUSA (MPEAMETHBIC |
MeTanpeIMETHBIC), CAMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, HCITOJIb3YEeMbIC B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTaBICHUS —
XUMHYECKHH 3HAaK (CHMBOJI DJEMEHTa), XUMHUYecKas ¢GopMylla U ypaBHCHHE
XUMUYECKON peakiui — MpU PelICeHUH YueOHO-TIO3HABATEIbHBIX 33j1a4, ¢ YUETOM
ATUX MOJICJIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
IPU3HAKHA M3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIICCTB M XUMHYCCKUX PEAKIIHH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, TNPHYMHHO-CIICJICTBEHHBIE CBS3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

ba3oBble nuccienoBare/bCKue 1eiiCTBUA.

YMEHHUE MCIIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA
MO3HAHMUS, a TaKkKe B KayeCTBE OCHOBBI JJII (POPMHUPOBAHHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYKICHUN;

NpUOOpETeHHE OMbITa 10 TUIAHUPOBAHHUIO, OpraHU3allid W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyIHpOBaTh 00OOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpojieJaHHoM pabdoTe.

Pabora c nnpopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH M MHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJIApHAsl  JIMUTEpaTypa XHMHYECKOTrO COJACpIKaHHs, CHPaBOYHBIC
nocodust, pecypchbl MHTepHETa), KPUTHYSCKH OILIEHHBATH IPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHUE TPUMEHSTh Pa3judyHble METOAbl W 3alpOChl MPU MOUCKE U OTOOpE
MH(GOPMAllMM U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIWMBIX [JIsl BBITIOJHEHHS
y4eOHBIX U NO3HABATEJBHBIX 33/1a4 ONMPEACIEHHOIO TUMA, IPUOOPETEHUE OIbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MUCIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (pOpMy IpeacTaBieHus HHPOPMAIUU U
WUTIOCTPUPOBATh pPEIIAEMblEe 3aJladyd  HECIIOKHBIMH CXEMaMH, JuarpaMMamH,
IpyruMu popmamMu rpadKu U UX KOMOHWHAIMSIMU;

yMEHUE UCIOJIb30BaTh M aHaIM3UpoBaTh B TIpolecce Yy4yeOHOH U
UCCIIEIOBATENIbCKON N1€ATEIbHOCTH UHPOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHME OKpY)Karolleil MNpUpOJTHON
CpEe.bl.

KoMmyHMKaTHBHBIE YHHBepCcaJbHble y4eOHbIe 1eiCTBHS

YMEHHUs 3aJaBaTh BONpOChl (B Xxone mauaysora W (WJIKM) JTUCKYCCHH) TIO
CylIecTBY  oOcyxaaemMol  TeMmbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS MPEJIOKEHHOM 3a/1a4H;

YMEHUS  TOPEICTaBIATh  NOJYYEHHbIE  pPE3yJIbTaThl  [MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJlaTh IPE3CHTALUI0
pE3yJIbTATOB BBIMOJIHEHUSI XUMUYECKOTO DKCIEpUMEHTa (71a00paTOpPHOTO OIIBITA,
71a00pPaTOPHOM pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEICCTB, YU€OHOTO MPOCKTA);

yMEHHsSI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  IPU  PELICHUU
BO3ZHUKAIOIMX MpOOJIEM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB M COTrJIacOBAHUSA
no3unmid (00CykIeHusl, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIHHAIIHS
COBMECTHBIX JICMCTBHH, OIpPEICICHUE KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOMN paOOThI U IpyTHE).

PeryasiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHUE CaMOCTOSITEIbHO ONPENENATh LEIN JACSITEIBHOCTH, IJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeIbHOCTD, BBIOUpaTh Hanbonee 3PPEeKTUBHBIE CIOCOObI PEIICHUs YYEOHbIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTHPOBATH
IPEJIOKEHHBI aJITOPUTM JCUCTBUM IIPU  BBINOJHEHUU 33aJaHUM C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaxX — BEUIECTBaX MU PEaKLusX,
OLICHMBATh COOTBETCTBUE IIOJIYUYEHHOIO pe3yjbTaTa 3asBICHHOW LIEJIH, YMEHHE
UCIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHbIX pe3yJbTAaTOB 1O OCBOCHUIO 0053aTEIbHOIO
COJIep’KaHusl, YCTAHOBJIEHHOTO JaHHOW deaepanbHOM paboueil mporpaMmoi,
BBIJICIISIFOT: OCBOCHHBIE 00YYaIOIIMMHUCS HAayYHbIe 3HAHHSI, YMEHUS U CIIOCOOBI



nercTBuil, crnenuduueckue A TpeAMETHOM o0mactu  «XUMHUA», BHUIBI
NEATEIbHOCTH 1O  IOJYYEHHWI0 HOBOTO  3HAaHUSA, €ro  HUHTEPIPETALH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIty 00yuenus B 8 kijiacce mpeaMETHBIC PE3yIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX IOHSTHW. aTOM, MOJEKYJIA,
XUMUYECKUN JIIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOIHAST ¥ HEOJHOPOJIHAS), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi 10J151 XUMHYECKOTO 2JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHMS, XMMHUYECKasi peakius, KiIacCU(UKaAIUsS PEeaKIUid: peakiuu
COCAVMHEHUS, pEaKIUU pa3jI0XKEHUs, PEAKUMU 3aMEUICHUs, PEaKUnuu
0o0OMEHa, K30- U DHIOTEPMHUUECKUE PEAKIUH, TEIIOBON 3PPEeKT peakuuy,
AIpO aTroma, SJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTaNb, paaUyC
aTOMa, XMMUYECKas CBS3b, MOJSPHASI U HEIMOJSPHAS KOBAJICHTHAS CBS3b,
WOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas J0Js1 BEILIECTBA
(mpolieHTHAs KOHIICHTPAIIHs) B pacTBOPE;

e WUIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUH U
MPUMEHATH 3TU MOHATUA MPU OMUCAHUYU BEUIECTB U UX MPEBPAIICHU;

e HCIOJB30BATh XUMUYECKYIO CUMBOJIMKY JIJIsi COCTaBICHUS (HOpMYyT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUH;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHUCIIEHWS  DJIEMEHTOB B  OWHApHBIX  COEIUHEHHUSX,
IIPUHAJIEKHOCTh BELIECTB K ONPENCIEHHOMY KJIACCY COEAUHEHUHU I10
GopMmysiaM, BHJ XUMHUYCCKOW CBsi3W (KOBaJCHTHAass W HWOHHAs) B
HEOPraHUYECKUX COCITMHEHUSIX;

e packpeiBaTh cmbich Ilepuomnueckoro 3akona J[. WM. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKOM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHUs B llepmogmueckoint cucreme,
3aKOHOB COXPAHEHMUSI MacChl BELIECTB, IMOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHa ABOTaJIpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢dopmy [lepuoamueckont
CUCTEMbl XHMHYECKHUX DJEMEHTOB. pa3jinyaTh TOHSATUSA «TJIaBHas
noarpymnmna (A-rpynma)» u «modounas noarpymmna (b-rpymnma)y», mansie u
OoJIbIlINE€ TIEPUOMBI, COOTHOCHUTH OOO3HAYECHUS, KOTOpPbIE HMMEIOTCS B
tabmuue «llepuonuueckass cucteMa Xxumudyeckux osnemeHtoB J[. .
MenpaeneeBay ¢ YUCIOBBIMHU XAPAKTEPUCTUKAMH CTPOCHUS ATOMOB



XUMHYCCKHX 3JIEMEHTOB (COCTaB M 3apsi spa, o0Iee YUCiIo JIEKTPOHOB

U pacIpeie]ICHUE UX 110 3JICKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTraHNYECKHE BEIIECTBA,
XUMUYEeCKHe peakinuu (M0 YMCIIy M COCTaBy YYacCTBYIONIUX B PEaKIUH
BEIIECTB, 110 TEIJIOBOMY P PEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXkKAAsl OMMCAHNUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINM;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKaHUs XWMHUYECKHUX TMPEBPALICHUN B
Pa3IMYHBIX YCIOBHSIX;

BBIYHCTISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO »JJIEMEHTa MO0 (opMylie COEIUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKON PEAKIIHH;

IPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICITUTEIILHON JACSITEIIbHOCTH — aHAJIU3

U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMAaTH3allMio, KiacCU(UKaIIUIO,
BBISIBJICHUE TPUYUHHO--CJICJCTBEHHBIX CBS3€H — NJIsi M3y4YEeHUs] CBOWCTB
BEIIECTB M XHMHYECKUX PpPEAKIUH, eCTeCTBEHHO-HAyYHbIE METO/IbI
NO3HaHUsI — HAOJIOJEHUE, U3MEpPEHHE, MOJECIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH);

CIIeZIOBaTh TPABUJIaM IOJIb30BAHHUS XUMHUYECKOM MOCYI0H U J1a00paTOpHBIM
o0OpyIOBaHWEM, a TaKkKe TMpaBWiaM oOOpalleHus C BEIIeCTBAMH B
COOTBETCTBHUU C HHCTPYKIHAMU 1o BBIITOJTHEHU IO Ha60paTOpHBIX
XMMHUUYECKHX OIMBITOB MO MOJYYECHHIO W COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(Bomopoma H KHCIOpOJa), MPHTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM
MacCOBOW JIOJIH pPacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh W MPOBOIUTH
XUMHUYECKHE SKCIEPHUMEHTBI 10 PACHO3HABAHUIO PACTBOPOB IIEJIOYCH |
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JlTakmyc, peHoI(TaIenH, METHIIOPAHIK

U IpyTHe).

K xoniry oOyuenus B 9 kiacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHHIA:

pacKphIBaTh CMBIC OCHOBHBIX XHMHYECKHX IIOHATHH. XUMHUYCCKUN
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAJICHTHOCTH, 3JICKTPOOTPHUIATEIIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKas PEaKIvs, XUMHUIECKas CBI3b, TEIUIOBON A(deKT
peaknuu, MOJIb, MOJSPHBIA  O0BEM,  pacTBOpP,  DIEKTPOJIUTHI,
HEIJICKTPOJUTHI, AJIEKTPOIUTHYECKAS JUCCOLUANNS, PEaKIUd HOHHOTO
oOMeHa, KaTam3aTop, XUMUIECKOe paBHOBECHE, OOpaTUMBIC U



HeoOpaTUMble  peaklud, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHUCJIMTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJJIOTPOIHS,
aM(OTEPHOCTH, XUMUYECKas CBSI3b (koBayeHTHas, VMOHHAaA,
METaJTYecKas), KpUCTaUTMYecKass penérka, KOPPO3HWs METajlIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKUUH, NPEAECIbHO JOIyCTUMAs
koHuenTpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHATHHI U
IIPUMEHSATH T ITOHATHUS IIPU ONMMCAHUU BELIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUECKYI0 CUMBOJIUKY JIJIsl COCTABJICHUS (POPMYII
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIU;

ONPENEIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUSI XUMUUYECKHUX 3JIEMEHTOB B
COCAMHEHUAX PAa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJaccy COEIMHEHM 1o (opmyliaMm, BHJ XUMHUYECKOU
cBs3M (KOBaJCHTHAs, WOHHAs, METAUIMYecKas) B HEOPTaHHMYCCKHX
COCIMHEHMSIX, 3apsij] UOHA MO0 XMUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUU, TUIl KPUCTAIUIMYECKOU
PELIETKA KOHKPETHOIO BELLECTBA;

packpsiBaTh cMbIca Ilepuommueckoro 3akona [[. M. Menngeneesa u
JEMOHCTPUPOBATh €ro0 TOHMMAaHHWE. OINUCHIBAaTh H  XapaKTepU30BaTh
tabnuunyo Qopmy Ilepuoguueckoil cHUCTEMBI XUMHYECKHX JJIEMEHTOB!
pa3nuyath TOHSTHS «riaBHas mnoarpynna (A-rpymnma)y ©u  «moOouyHast
noarpynmna (b-rpynma)», Manble u  OoNbIIME TEPHOABI, COOTHOCHTH
0003HAYEHUs, KOTOPbIE UMEIOTCS B MEPHOAMYECKON Taliuile, CUUCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB H
3apsana sapa, o01ee YMCIIo JIEKTPOHOB U paclpeAesieHNE UX MO AIEKTPOHHBIM
CIIOSIM), OOBACHATH OOINME 3aKOHOMEPHOCTH B M3MCHCHMHM CBOMCTB
AJIEMEHTOB M HX COEAMHEHWM B Tpeaerax MaybIX NEpPUOJIOB U TJIABHBIX
MOATPYIII ¢ y4ETOM CTPOSHHS MX aTOMOB,

KJIaCCU(PUITMPOBATh XMUMHUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (110 YMCIy M COCTaBy YYaCTBYIONIUX B PCAKIUH
BEILIECTB, MO TEIIOBOMY 3G (DEKTy, 0 U3MEHEHHUIO CTETEHEH OKHCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIHME M CHCHM(PHUCCKUE XUMHUCCKHUEC
CBOMCTBA TPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKAas OIKUCAHUE
MIpUMEPAMHU MOJIEKYJISIPHBIX W WOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBJISITh YPABHEHUS DJJIEKTPOJIUTUYECKOW JUCCOUMALMUA  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUNA HOHHOTO



oOMEHa, ypaBHEHUS PEaKIIU, TOATBEPIKIAIONINX CYIIECTBOBAHNE
TCHETHYECKOU CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
PaCKpBIBATh CYIIHOCTh OKUCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;
IIPOTHO3UPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH IIPOTCKaHUS XHWMHUYECKHX TPEBpAlCHUH B Pa3IWYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIIbHYIO MOJICKYJISIPHYIO K MOJISIPHYO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO D3JEMEHTa M0 (QopMysie COeauHEHH,
MacCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, IMPOBOJUTH Pacy€Thl TIO
YPaBHEHHIO XUMHUYECKOU PeaKInu;

coOMoAaTh  MOpaBWjia  MOJIb30BAHUS ~ XMMHYECKOW  MOCYIoH U
nabopaTopHbIM 00OpyJOBaHUEM, a TakXkKe TMpaBuia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C MHCTPYKIHSAMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB 110 TIOJYYCHHIO M COOWpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJICKHACIIOro ra3a);

MPOBOJIUTh  pEaKIWH, TMOATBEPXKIAIONINE  KA4YeCTBCHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB. PacloO3HABATH OINBITHBIM MYTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapbonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHA-HOHBI,
KaTHOHBI aMMOHHSI W WOHBI M3yYCHHBIX METAUIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPAX HEOPTAHMYCCKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlUH MBICTUTCIIBHON NEATCIHOCTH — aHau3
U CHHTE3, CpaBHCHHE, OO0OOIIECHHE, CHUCTEMATH3allui0, BBHISBIICHHE
NPUIUHHO-CJICJACTBEHHBIX CBSI3€H — JJII M3YyYCHHUS CBOMCTB BEIICCTB H
XUMHUYECKUX peaKIui, eCTCCTBEHHO-HAYYHbIE METOJbl TO3HAaHUS —
HaAOJIIO/ICHUE, W3MEPCHHE, MOJCIIMPOBAHKUE, SKCIEPUMEHT (pealbHBIA WU
MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos
Ne HaumeHnoBaHMe pa3ieiioB U DJIeKTPOHHbIe (LM (pOBbIE)
KonTpoabHbie IIpakTn4yeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasjnen 1. [lepBonavajnbHble XUMHUYECKHE MTOHATHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 0 9 bu6mmoteka [IOK

' IIPaKTUYECKON NeATEIbHOCTH https://m.edsoo.ru/7f41837c

yeJioBeKa

19 BemectBa 1 xumnueckue 15 1 0 bu6nunorexa LIOK

' peakuuu https://m.eds00.ru/7f41837c

Hroro no pazneny 20

Pa3nen 2. BaxkHelilne npeacTaBuTe Il HEOPTAaHMYECKUX BEIleCTB
21 Boznyx. Kucnopoa. Ilonsitue 5 0 0 but6mmoreka [IOK

' 00 oKcuIax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucnorax 8 0 1 bubmuoreka [JOK

' M COJISIX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bubanoreka LIOK

' OCHOBAHHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJTIACCHI 11 1 1 bubnuoteka [JOK

' HEOPraHUYECKUX COEIMHEHUN https://m.edso0.ru/7f41837c

Hroro mo paznueny 30

Paspnen 3. Ilepnoanueckuii 3axkoH u Ilepuoauyeckas cucrema xumudeckux 31eMeHToB [[. U. Menaeseesa. Ctpoenue

aTOMOB. XMMHYeCKas ¢BsA3b. OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€akuumn



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

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

bubnunoreka LIOK

3.1 7
XUMHUYECKHX 3eMeHToB /. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuUMHYECKasa CBI3b.
but6mmoreka [IOK
3.2 Oxncimrenbio- 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
u 15
TOTO TO pasiey https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LOK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HaunMeHoBaHMe pa3je/ioB U TeM (uudgposbie)
Ne i/m Kontpoasbnsie | IlpakTHyeckue
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
Pa3jen 1. BemecTBO 1 XUMU4ecKHe peaKkun
11 [ToBTOpEHME M YIIIyOJICHHE 3HAHUT 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmnoreka [HOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmuoreka [IOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HeMeTaibl M UX COeTMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 0 1 bubnuotexa [JOK
' snemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTHKa XUMUYECKUX
but6mmoreka [IOK
2.2 VIA- .C & 6 0 0
HIICMEHTOB TPYHHBL T-epa it ee https://m.edso00.ru/7f41a636
COEJIMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
bubnunoreka LIOK
2.3 VA- A 7 0 1
DIENCHTOB rpymmbt. A3or, gocop H ux https://m.edso0o.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTHKa XUMHIECKUX
bu6nunorexa LIOK
24 IVA- Y 8 1 2
BHCMCHTVOB FPYHHRL repoA https://m.edso0o.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro o pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3znea 3. Merauibl M MX COCIUHEHUA

bubnunorexa LIOK
A 5 4
3 Obmue cBoicTsa MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXXKHEUIIINE METAJIBI U UX COEANHEHUS 6 https://m.edsoo.ru/7f41a636
Htoro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalisl B JKU3HU YEJI0BEKA 3 bubnmorera HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hdara uudgposbie
Tema ypoka KonrpoJubnsie | IIpakrnyeckue
n/n Bcero U3YYeHU s o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Ponap XuMuu B 5KU3HU bu6mmoreka [IOK
1 1 0 0
genmoBeka. Tena u BemecTBa 05.09.2023| https://m.edsoo.ru/ff0d210c
9 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 0 0 bu6mmorexka [IOK
XUMHU 05.09.2023| https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 0 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM 12.09.2023| https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
4 Uucreie BemecTBa 1 cMecu. CiocoObl 1 0 0 bu6mmoreka [IOK
paszeneHus cmecei 12.09.2023| https://m.edsoo.ru/ff0d26ca
[pa eckas pabora Ne 2
5 <<l£)a3K TteIqu;e sclngecel": (Ha mpumepe 1 0 1 bubmorexa HOK
8 . PUMEp 19.09.2023| https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1 0 0
TOMBLT MOTGRYIbE 19.09.2023| https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKUE AIEMEHTHI. 3HAKU 1 0 0 bubnuotexa [JOK
(CHMBOITBI) XUMUYECKHX JIEMEHTOB 26.09.2023| https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 0 0
POCIRIE | CHONHRIC BeMmectsa 26.09.2023( https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUYEHHE 03.10.2023| https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumuueckas popmyiia. BameHTHOCTB bubmorexa LIOK
pMyd. 03.10.2023| https://m.edsoo.ru/ffod2eae
aTOMOB XMMUYECKHX 3JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca 10.10.2023| https://m.edsoo.ru/ff0d323c
19 MaccoBast JoJIsI XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUU 10.10.2023| https://m.edsoo.ru/ff0d350c
KomuuaectBo BemecTBa. Moub. bu6mmoreka [IOK
13
MousipHast Macca 17.10.2023| https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bu6mmorexka [IOK
XUMHUECKas peaKIus 17.10.2023| https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycrmoBus MPOTEKAHUS bubnnoreka [JOK
XUMHYECKHX PEaKIIHi 24.10.2023| https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MAacChl BEILIECTB. bubnnorexa [HOK
XUMHUYECKUE YPaBHEHHSI 24.10.2023| https://m.edsoo.ru/ff0d3b88
Boruncnenus Konm4yecTa, Macchl
17 BEIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX bubmorexa LIOK
HiceThatio yp 31.10.2023| https://m.edso0.ru/ff0d5708
peaxmuii
Knaccudukanus XuMHUeCKUX peakini
18 (coe I/IHq;HI/HIH a3JI0KECHUS e bubmorexa LIOK
A P : 31.10.2023| https://m.edso0.ru/ff0d334
3aMeleHus, oOMeHa)
M. B.JI — y4E€HbIii-
19 9H HKH(?III\ZOI::;OIE)GOg q?:;: u bubmorexa LIOK
H AT Hvl 07.11.2023| https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonrtponsHas padora Nel mo reme bubnuorexa [IOK
«BemecTBa 1 XUMHUECKUE PEAKIUIDY 07.11.2023( https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK
Bo3ayxa. Kuciopoys — 3neMeHT u 14.11.2023| https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa LIOK
poAa {peakdt ’ 14.11.2023| https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
C 0
| e e
HAbOpATOpHI 1 1Ip ’ 21.11.2023( https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaxkuuu, MoHsATUE O bubnnorexa [HOK
TEPMOXUMHUYECKOM YpaBHEHHUH, 9K30- U 21.11.2023| https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIIUIX
T .
R A biorera LIOK
arp AYE 28.11.2023|  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHHSI
[IpakTrueckas pabora Ne 3 o Teme
26 «Hpon YeHUe 1/12061/1 aHue KHUCIopoJa bubmorexa [JOK
y . P poAa, 28.11.2023| https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €ro CBOMCTBY
97 Bonmopon — anemeHT u nmpocToe bubnnoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe 05.12.2023| https://m.edsoo.ru/ff0d4ddO
28 du3nyecKre 1 XMMUYECKHe CBOMCTBA bu6mmoreka [IOK
Bosiopoza. [Ipumenenue Bogoposa 05.12.2023 https://m.edsoo.ru/ff0d4ddO
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa LIOK
12.12.2023| https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHus BOAOPOa B bubnmoreka [JOK
nabopaTtopun 12.12.2023| https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «IPIOH YCHHE U I():061/1 aHWe BOJIOPO/Ia bubmmorexa [TOK
y P AOPOAR, 19.12.2023|  https://m.edsoo.ru/ffod4f42

W3YUYEHUE €r0 CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MousipHblii 00BEM ra3oB. 3aKOH

bubmuorexa [JOK

32
ABoraJipo 19.12.2023| https://m.edsoo.ru/ff0d542e
Brruucnenus 06béMa, KoaudecTra
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [IOK
0 i Y 26.12.2023| https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 ABHECHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmmorexa [JOK
yp . peart N 26.12.2023| https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 dusznyeckre U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI 09.01.2024{ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WH/IUKATOpax 09.01.2024| https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
37 u HIéHaCBI peHHBII;) aCTBOPBI B bubmorexa LHOK
! PacTEOPEL 16.01.2024| https://m edsoo.ru/ff0d5b40
MaccoBas 71071 BEIIeCTBa B pacTBOpe
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE pacTBOPOB C bubnuoreka [IOK
orpeIeIEHHON MaccoBOH j10J1ei 16.01.2024| https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padorta Ne2 o teme bubnnoreka [JOK
«Kucnopoz. Bogopoa. Bona» 23.01.2024{ https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJacCUpUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa 23.01.2024{ https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHUE CBOWCTBA
41 KHchI};qTI;{LI;IX P(I):II{/I(I;/JI;H}II:JIXI;HaM(I;)o?eTI‘;LIX bubmiorexa LIOK
’ P 30.01.2024| https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [JOK

HOMEHKJIaTypa

30.01.2024

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUI 06.02.2024| https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa 06.02.2024{ https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XuMHU4ECKHE CBOMCTBA bubmumoreka [IOK
KHCJIOT 13.02.2024| https://m.edsoo.ru/ffOdfee2
. Comm ((Scpez[HHe): HOMEHKJIATypa, BuGnorexa LIOK
CHOSO bIHOTYHCHHA, XHMIHCCKHE 13.02.2024| https://m.edsoo.ru/00ad9474
CBOICTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX 20.02.2024 https://m.edso0.ru/00ad9b7c
COCJIUHEHUIN»
48 I'enernueckas cBs3b MEXAY KJacCaMU bubnnorexa [HOK
HEOPTraHMYECKUX COCTMHEHUI 20.02.2024( https://m.edsoo.ru/00ad9a50
49 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUI 27.02.2024| https://m.edsoo.ru/00ad9ch2
K 6ota Ne3
" : (())HTponLHa;I paboTta 0 TeMe Butmorexa LOK
CHOBHHe:fHaCCH HeOpTanHHacciX 27.02.2024| https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbic MOMBITKH KiIacCU(BUKAIITI
51 XI/II\I/)IEI:IIGCKI/IX 3JIEMEHTOB l(?IOH;IITII/Ie 0 bubmmorexa [OK
) 05.03.2024{ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
I "
52 HepEOHEEZEE:: jzz::Mz XUMHYECKUX bubmmorexa [TOK
cproa 05.03.2024{ https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 Ilepuronsl, rpynmnsl, MOATPYIIIIBI Buommorexa LOK

12.03.2024

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

o4
snep. M3oromsl 12.03.2024| https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pHoA 19.03.2024| https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKECHUIO B bubmuoreka [JOK
[lepuonnueckoii cucteme /1. U. 19.03.2024| https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauueckoro 3akoHa
57 JUISL pa3BUTHA HayKu U npakTtuku. J[. M. bubnnorexa [HJOK
MenpeneeB — y4EHbIU, MEIaror u 26.03.2024( https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMUYCECKHUX DJIEMEHTOB 26.03.2024{ https://m.edsoo.ru/00adaab8
59 WNonnast xumuveckast CBsI3b bubmmorexa [OK
09.04.2024( https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XUMUYeCKas bubnnoreka [JOK
CBSI3b 09.04.2024{ https://m.edsoo.ru/00adaab8
KoBasieHTHas1 HEnosIpHas XUMUYECKas bubnnoreka [JOK
61
CBSI3b 16.04.2024| https://m.edsoo.ru/00adaah9
62 CreneHb OKUCIICHUS bubmmorexa [OK
16.04.2024| https://m.edsoo.ru/00adae28
OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK
63
peakiuu 23.04.2024{ https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmmorexa [JOK
23.04.2024{ https://m.edsoo.ru/00adb076
65 KontposnbHast pabora Ne4 o reme bub6imoreka [IOK
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«CtpoeHue aroma. XUMHUYeCKast 30.04.2024| https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O600meHne u 1 0 0 bubmmorexa [IOK
crcTeMaTH3aIus 3HaHUMH 30.04.2024( https://m.edsoo.ru/00adb33c
67 PeszepBHbIil ypok. O600IIEHNE 1 1 0 0 bubmuorexa [JOK
crcTeMaTH3aIus 3HaHUH 14.05.2024| https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil ypok. O600IEHNE 1 1 0 0 bubmuorexa [JOK
CUCTeMaTH3alysl 3HAaHUH 14.05.2024| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
9 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kontpoabublie | IlpakTudeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
[Iepuoanueckuii 3aK0H.
[lepuoanueckas cucrtema bubnnoreka [JOK
1 1 0 0
XUMHYECKHX 3eMeHToB [1. H. 06.09.2023| https://m.edsoo.ru/00adb59e
MeHieneena
2| oo rmmaccnn snemenros 1 0 0 bitbnorera LIOK
. g 06.09.2023| https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
Knaccudukanus u HoMeHKIaTypa bubnnoreka [JOK
3 1 0 0
HEOPTaHUYECKUX BEIIECTB 13.09.2023| https://m.edsoo.ru/00adb7e2
Bunpl XuMuU4ecKon CBS3W U TUITBI bu6mmorexa [IOK
4 : 1 0 0
KPUCTAJUTMIECKUX PEIIETOK 13.09.2023| https://m.edsoo.ru/00adbac6
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KontponsHas padora Nel mo reme

5 I1 o 7
«IToBTOpenue u yriayOiaeHne 3HaHUH 90.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 kiaccay
6 Krnaccudukanus XuMHuecKux bubnmoreka [JOK
peaKiuii Mo pa3IMyHbIM MTPU3HAKAM 20.09.2023| https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 eakuu. [ToHATHE O TOMOTEHHBIX U bubmorexa LIOK
PCAKIH. 27.09.2023( https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEAKIIUIX
Tlonstue 0 XUMHYECKOM
paBHOBecHH. DAaKTOPBI, BIUSIONTUE
8 Ha CKOPOCTh XUMHUYECKOU PEAKILINUA U Bubmorexa ITOK
p peakil 27.09.2023| https://m.edsoo.ru/00adc28c
OJIOKEHUE XUMUAYECKOTO
paBHOBECHs
9 OKHCIUTEITbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK
peakuuu 04.10.2023| https://m.edsoo.ru/00adcade
Teopust >IeKTPOIUTHIESCKON
10 I/IC(IJ)O na I/II/IpCI/IJ'IBHI)Ie U cia0ble bubmorexa LOK
a HHarH. 04.10.2023| https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Wonnble ypaBHEHUS peaKIIUi bubnmnorexa [IOK
yp pearh 11.10.2023| https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN bubnnoreka [JOK
12 o
00 PIIEKTPOIUTUIECKON 11.10.2023| https://m.edsoo.ru/00add5d8
IIUCCOLAAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABICHUNA 00 bubmorexa LIOK
pedl N 18.10.2023| https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAITUU
14 IlonsiTHE O TMApPOIIN3E CoNEl bub6mmoreka [IOK
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https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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18.10.2023

https://m.edsoo.ru/00add9d4

O0001IeHYE ¥ CUCTEMATU3 AU

bubmuoreka [JOK

15
3HAHUN 25.10.2023| https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1.
16 «II’)emeHHe 3Kcnpe AMEHTAILHBIX buGnnorexa LIOK
p 25.10.2023| https://m.edsoo.ru/00addbfa
3a1a9»
K 0 Ne2 eMe
17 «;’EII:;’H(I:;*;’TIHP;;Z I/ICZ(()) TI/I;VI s bubmorexa LOK
p a HHATH. 08.11.2023| https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX)
OO01as xapakTepUCTHUKA TaJIOTEHOB.
18 anlenqecxile CBEﬁCTBa Ha IpUMepe bubmorexa LIOK
PHMEp 08.11.2023| https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopon. ConsiHasg KUCIIOTA,
19 XI/IMII/)I‘leCII(II/I: c);oﬁCTBa [IOJIYYEHUE bubmmorexa [TOK
’ y ’ 15.11.2023| https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpakTueckas padora Ne 2 o reme
20 «Hpon YyeHUE COIjIHHOfI KHUCJIOTBI bubmorexa HOK
Y . . ’ 15.11.2023| https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
B CJIEHUS 10 YPaBHEHUAM
21 XI/II)II\:IleI/I‘l;ICKI/IX eazpnﬁ €CJIU OIVH U3 bubmmorexa [TOK
PeaKiH, a 22.11.2023| https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO1as xapakTeprCcTHUKa SJIEMEHTOB bubnmnorexa [JOK
VIA-rpynisl 22.11.2023( https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHU I bu6mmoreka [IOK
B TIpupoze. XMMHYECKHE CBOWCTBA 29.11.2023( https://m.edsoo.ru/00ade64a
cephl
24 CepoBOJIOPO/I, CTPOCHHUE, bubanoreka [JOK
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¢du3nveckre 1 XUMHYECKHE CBOMCTBA

29.11.2023

https://m.edso0.ru/00ade802

Oxcunpl cepbl. CepHas KMCIIOTA,

25 (bU3UYECKHe U XUMUYECKUE bubmmorexa LIOK
. 06.12.2023| https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMECHCHUE
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE IPOMBIIIUIEHHOTO criocoba
26 IIOJIy4Y€HHUS] CEPHOM KUCIIOTHI. bubmumoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2023| https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH Cpebl COETUHEHUSIMHU
Ccephl
97 Brranciierne MaccoBoit 1071 BeIXOa bu6mmoreka [IOK
MPOYKTa peaKiuu 13.12.2023| https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHUKA SJIEMEHTOB
28 VA-rpynmnsl. A30T, bubnnorexa [HOK
pacrnpocTpaHeHue B IIPUPO/IE, 13.12.2023| https://m.edsoo.ru/00adeeab
¢bu3nyecKkre 1 XMMHUYeCKre CBOMCTBA
AMMHUak, ero puznuecKue u
29 XUMHYECKHE Cq];OﬁCTBa MoNyuYeHue 1 Bubmiorexa LIOK
’ 20.12.2023| https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[TpakTrueckas padota Ne 3 o Teme
30 <<1?IOJ'IYHGHI/I€ aleMHaKa, W3Y4YCHHE €T0 bubmmorexa [OK
CBORCTEY 20.12.2023| https://m.edsoo.ru/00adf180
A30THAas KuCoTa, €€ (pru3nuecKue u bubnnoreka [JOK
31 .
XUMHYECKHE CBOWCTBA 27.12.2023| https://m.edsoo.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U CONEN
32 aMMOHHS B KaUeCTBE MUHEPATHHBIX bubnmnoreka [JOK
ynoOpeHuit. XuMuueckoe 27.12.2023| https://m.edsoo.ru/00adf518

3arpsA3HCHHUC oxpyxcaromeﬁ CpCAbl
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COCAMHCHUAMHU a30Ta

dochop. Oxeun dochopa (V) u

33 dbochopnas kucinoTa, PU3NIECKHUE U bubmmorexa LIOK
P N 10.01.2024| https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOyYCHHE
Hcnonp3oBanue GocdaToB B
34 Ka4yecTBE MHUHEPAJIbHBIX YI00PCHHIA. bubmmorexa [IOK
3arpsi3HeHue IPUPOTHON CPEIbI 10.01.2024| https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHUE B
35 npu 2 )2 g)I/IBI/IF‘)IeCKI;Ie U XUMUYECKUE bubmmorexa [JOK
P P AS 17.01.2024| https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yraepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKosorndeckue mpoodIeMsl, 17.01.2024| https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuAoM yriepoaa (IV)
37 VYronbHast KUCHOTA U €€ CONu bubmmorexa LIOK
24.01.2024{ https://m.edso0.ru/00ae006¢c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[losy4yeHne yriaekucioro rasa. bubnuorexa [IOK
KavecTBeHHast peakius Ha KapOOHaT- 24.01.2024( https://m.edsoo.ru/00ae027¢
noH"
IT 0
39 0 erpal:{();j:calf;; IJ;Iee H;:IEZI;I:IKZK 0 bubmorexa LIOK
P B 31.01.2024{ https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiiepoaa
40 Kpemuuii u ero coenuneHus bubmmorexa LIOK
P A 31.01.2024{ https://m.edsoo.ru/00ae080a
41 [TpakTuyeckas padora Ne 5. bubnuoreka [IOK
Penrenne SKcriepuMeHTATBHBIX 32144 07.02.2024{ https://m.edsoo.ru/00ae0bf2
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no TeMe «BakHelnime HeMeTaibl U
UX COCIUHEHUI»

KonrtponsHas padora Ne3 o reme

bubmuorexa [JOK

42 B 5
(BWIHCHITIE HEMETAIIBT T HX 07.02.2024{ https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OOm1ast xapaKTepUCTHKA
XUMUYECKHUX DJIEMEHTOB —

43 MeTaJII0B. MeTajnueckas CBs3b U bu6mmorexka [IOK
MeTaJuIn4YecKast KpUCTAJUINYEeCKast 14.02.2024| https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJI0B
XHUMHUYECKHEe CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUUECKUH PsI bubnnorexa LIOK

p N P 14.02.2024| https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTanoB. CruiaBel. BerauciaeHus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIINHI bubnmorexa [IOK
M PCaKLIH, 21.02.2024( https://m.edso0.ru/00ael1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
pUMecH

46 IlousiTHe 0 KOPPO3UU METAIIOB bubmmorera [OK

PP 21.02.2024{ https://m.edso00.ru/00ae1278
bu6mmoreka [JOK

47
Llenoureie MeTas 28.02.2024| https://m.edsoo.ru/00ael14b2

48 OKCHUIBI M THAPOKCUBI HATPUS U bubnmuorexa [JOK
KaJus 28.02.2024{ https://m.edsoo.ru/00ael4b2
[le1ouyHO3EMENBHBIE METAILITBI — bubnmuorexa [JOK

49 N N
KaJbIUI U MarHAN 06.03.2024| https://m.edsoo.ru/00ael15e8

50 Baxuelme coelMHEHNS KaJIblIHs bubnuoreka [JOK
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06.03.2024

https://m.edsoo.ru/00ael15e8

O0001IeHrEe U cCUCTEMaTU3 AU

>1 3HAHUH 13.03.2024
52 JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs 13.03.2024| https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 1o Teme
53 ")EéCTKOCTb BOII)[H 1 METOJIBI e¢ bubmmorexa LOK
\ 20.03.2024| https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bubmuorexa [JOK
>4 AdroMHHHIH 20.03.2024{ https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [HOK
THJIPOKCHIA 27.03.2024{ https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 Keneso 27.03.2024{ https://m.edsoo.ru/00ael1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bu6mmoreka [IOK
(1) u xenesa (1) 10.04.2024| https://m.edsoo.ru/00ae35e6
58 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUU 10.04.2024
ITpakTuueckas padora Ne 7.
59 Pemrenne skcnepuMeHTANBHBIX 3a7a4 bubnnoreka [JOK
o TemMe «BakHeiIre MeTalIbl U UX 17.04.2024| https://m.edsoo.ru/00ae3de8
COCIMHECHHS
Brrurcnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubmuorexa [JOK

COACPIKUT MPHUMECH. Brrunciaenus
MacCOBOM J0JI1 BBIXOJIa MpoaAYyKTa

peakuuu

17.04.2024

https://m.edsoo.ru/00ael750
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O0001IeHrEe U cUCTEMAaTU3 AU

61 3HAHUU 1 24.04.2024
KonTtponsHas pabora Ne4 o reme
62 «Baxueime MeTauibl 1 uX 1 94.04.2024
COCITUHEHUS
63 BemectBa u marepuassl B 1 bubmmorexa [IOK
MTOBCETHCBHOM JKU3HU YEIIOBEKA 15.05.2024| https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpY’KalomIen Cpeabl 15.05.2024| https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHuu 1 bubnnoreka [JOK
AKOJIOTUYECKUX TTPOOIeM 22.05.2024{ https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O000mmenue u 1 bubnnorexa [HOK
CHCTEeMaTH3aIus 3HAaHUH 22.05.2024{ https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O606£116HI/Ie u 1 bubnnoreka [JOK
CHCTEeMaTH3alus 3HAHUH 29.05.2024( https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
CUCTeMaTH3aIusl 3HAaHUH 29.05.2024{ https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 8 knacc/ 'adbpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3narensctBo «IIpocsemienne»

» Xumus, 9 ximacc/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnuonepHoe odiectBo «M3naTenscTBo «lIpocBenienney TaOauIb:

[lepnoanueckas cucreMa XuMU4eCKUX 3iieMeHTOB J[. 1. MeHnneneena,

Ta0JIMIIa PACTBOPUMOCTH, IEKTPOXUMUYECKUN Psil HAPSYKEHNUS METAIIJIOB

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-06a30Bblii-
ypoBeHb.-Peanmmzanus-rpedoBannii-dI"OC-0cHOBHOT0-0011IeTO-

oOpaszoBanus.-MeToaudeckoe-mocooue-is-yanreis. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

AHHOTaUus K padoyeii mporpamme no npeamery «Xumus» (8-9
KJIACCHI).

[Iporpamma  pa3zpaboTraHa B  COOTBETCTBUM C  TpeOOBaHUSMU
®deepanbHOTO TOCYJIAPCTBEHHOTO 00pa30BaTEIbLHOTO CTAHAAPTa OCHOBHOTO
obmero obpazoBanus (OPI'OC OOO, yrBepxkAEH mnpukazoM MuHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 31 mas 2021 1. Ne 287), Ha
ocHoBanuu [IprmepHOI OCHOBHOI 00pa30BaTeIbLHON MPOTrPaMMbl OCHOBHOTO
obmero oOpa3oBanus, (og00peHa pemieHHEM (eaeparbHOr0  y4eOHO-
METOIUYECKOr0 OOBEIUHEHHS 0 00IIeMy 0Opa3oBaHHUIO, MPOTOKOI 1/22 oT
18.03.2022 r.), [Iporpammoii ocHoBHOTO 001IeTO 0OpazoBanus [ bOY «COIII
Ne7 r. KapaOynak».

Pabouast mporpaMMel o npeaAMeTy XuMusi 00€CIeurnBaeT:
- (popMHUpOBaHUE MEPBOHAYAIIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEIIIECTBAX, UX MPEBPALICHUSAX U MPAKTUYECKOM MPUMEHEHHH; OBJIAJICHUE
MOHSATUIHBIM aIIapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMHH;
- OCO3HaHHE OOBEKTUBHOUN 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH KakK OOJIaCTH
COBPEMEHHOT'O €CTECTBO3HAHUS, XUMUUCCKHUX TMPEBPAIICHUI HEOPTAHUYECKUX U
OpPTaHUYECKUX BEIIECTB KAaK OCHOBHI MHOTHX SIBJICHUH MXHBOH W HEKHBON
TPUPOIBI; YIITyOJIEHUE MPEICTABICHUH O MATEPUATLHOM EIMHCTBE MUPA;
- OBJIAJICHME OCHOBaMHM  XUMHYECKOM  TPAMOTHOCTHU:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OIICHUBATh )KM3HEHHBIE CUTYAIINH, CBSI3aHHbBIE C
XUMHUEH, HaBbIKaMU 0€30MMacHOr0 0OpallleHUsl C BEIIeCTBAMU, UCTIOIb3yEeMbIMHU
B TIOBCEJHCBHOW JKM3HU; YMEHHUEM AaHAJIM3UPOBATh U  IJIAHUPOBATH
AKOJIOTMYECKH O€30MacHOe TOBEICHHUE B I1ENAX COXPAHEHHS 370pOBbS U
OKPYKaroIIEH CPEIbI;
- (popmupoBaHME yMEHMI  yCTaHaBIMBAaTh CBA3UM  MEXIYy  peajbHO
Ha0I0AaEMBIMH XUMHYCCKUMHU SBJICHUSMHU U TTPOIIECCAMH, IPOUCXOSAIIIMH B
MUKPOMHUPE, OOBICHATH MPUYUHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTb UX
CBOMCTB OT COCTaBa M CTPOEHUS, a TaK)KE 3aBUCUMOCTh MPUMEHEHUS BEIESCTB
OT UX CBOMCTB;
- MpUOOpETEeHNE OIbITa WCIOJB30BAHUS PA3TMUYHBIX METOJOB HU3YUYCHUS
BEIIECTB: HAOIIOJCHUS 32 UX MPEBPAIESHUSIMH IPU TPOBEICHUN HECIOKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C UCIIOIh30BaHUEM JJa00OPATOPHOTO
o0opynoBanus U IpruOOPOB; -POPMUPOBAHHUE TIPEICTABICHUN O 3HAUCHHUH
XUMHUYECKON HAYKH B PEIICHUN
CO-BPEMEHHBIX IKOJOTUYECKUX MPOOJIeM, B TOM YHUCIIE B TIPEJOTBPAICHUN
TEXHOTEHHBIX U YKOJIOTHYECKUX KaTacTpod.

KonmuecTBo yacoB no npeamery XuMusi:

Knaccel 8 knaccel 9 KJ1acChl  [BCErO 4acoB

KomuyecTBo yacoB B Heneno/ron 2/68 2/68 136




