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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIEero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeIbLHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OcCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUH MPETIOAaBaHus YICOHOTO MpeaMeTa « XUMUSD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xumuu Ja€T MPEACTABICHHE O LENsAX, OOIeH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE IIPEIAMETHOE cozep>KaHue,
MPElyCMAaTPUBAET PACHPEIACICHUE €ro MO KiIaccaM U CTPYKTYpUPOBAHUE MO
pasgenaM M TeMaM MpOrpamMMbl IO XUMHH, OINPEACISIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIEC XapaKTEPUCTUKU CONEpKaHHUS, PEKOMEHIYEMYIO
MOCIICIOBATELHOCTh ~ M3YUYECHUS XHMHUHA C Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM y4yeOHOTO TMpollecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluXCsi, OMpeaeNsieT BO3MOXHOCTH MpeaMeTa Ul
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a TakKe TpeOOBaHUM K
pe3yabTataM oO0ydYeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHUHU CIYXKUT OCHOBOM it (OPMHPOBAHUS MHUPOBO33PEHUS
0oOy4Jaromnierocs, ero MnpeACcTaBiICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 HSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

— CcmocoOCTBYeT peanu3aldd BO3MOXXHOCTEH JJIi  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

— BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIILJICHUS] U TBOPUYECKUX CIIOCOOHOCTEN
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4yeOHOW  JeSTEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEICKUX YMEHUN, HEOOXOIMMBIX KaKk B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

— 3HAKOMUT CO CHENU(PUKONW HAYYHOTO MBIINUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00y4arOIInXcs;



— cnoco0cTByeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHWS B OOYyYEHWH XUMHUU OOCCIECYMBAIOTCS CHEIU(MUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBhIM  SABISIETCA  NEJaroruyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CrtpykTypa cojaepkaHus NporpaMMbl MO0 XMUMHUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI OHITUN O XUMUYECKON
peakuuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIIUITY
MOCJIEA0BATENBHOTO PA3BUTUS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TPEACTABICHUM 00 JJICKTPOJIUTHUYECKON IHUCCOIMAIMA BEIIeCTB B
pacTBopax.

TeopeTnduecknue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJYyUYCHUS
M3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl 1O XUMHU  CIOCOOCTBYET  (DOPMUPOBAHHIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJaM TO3HaHMs B Hayke. M3ydeHue XWMUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee W3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomuil MUpy,
«buonorus. 57 knaccel» u «Pusuka. 7 Kiaccy.

[Ipy wW3ydYeHMM XUMHUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKON
JIEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUTHMX (PAaKTOB, MIOHATHM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOLIEHUM K HAyYHbIM METOJaM T[IO3HAHUS TPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B (GOPMHUPOBAHUU W PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHHWHM B YYEOHO-TIO3HABATEIBHOW U Y4YEOHO-HCCIIEA0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMM NpaBUJ 0O€30MacHOr0 OOpallleHusi C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yueHnn XUMHH Ha ypPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsI BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (QopMupOBaHME HWHTEJUIEKTYaJIbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HamnpaBJIEHHOCTh OOy4Y€HUsT HA CHCTEMaTH4YecKoe MpHOOIIEeHUE
OoOy4JarommMxcss K CamMOCTOSATEIbHOM IO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcioBUH, CIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YUYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOMN NIEATENLHOCTH, TMO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIUI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHUE [IJIS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (¢opMupoBanue o00mel (QyHKIHMOHATBHOM M E€CTECTBEHHO-HAy4YHOUH
IrPaMOTHOCTH, B TOM UHCJIE YMEHUW OOBSACHATH W OICHUBATH SBJICHUS
OKpPYXAaIOLEro MHUpa, MCHOJIb3Yyd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUYECHHH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (dopmupoBanre y o0OydyalOImMXCA TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I8 BBIPAOOTKH IKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOLHOUN CPEBIL;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEGHHMS OOILEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacOB, OTBENEHHBIX [UISI W3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Ponb XMMUK B KU3HU 4YEJIOBEKa. XUMHUSI B CHCTEME HAyK.
Tenma u BemiectBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE
BemecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKUE dieMeHThl. CHMBOJIBI XHUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmysna. BaareHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIs1 XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Monb. MonsipHas mMacca. B3auMoCBsI3bp KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX €OUHUIL BewnlecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

Pu3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMUYECKasl pPeakiusi U €€ MpU3HaKU.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHusa. Kiaccuduxaius
XUMUYECKUX pPEeaKUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBuiiaMu pabOThl B J1JAOOpaTOpUH U
npuémMamu 0OpalleHus: ¢ JIabopaToOpHbBIM O00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIOJACHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) ABJIEHUHN, HAOIIOACHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasziokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3auMoieiicTBHE xene3a ¢ pactBopom cosa meau (1),
U3y4eHHE CIOCOOOB pa3lelieHus CMeced: ¢ MOMOIIbI0 MarHura, (GuiIbTPOBaHHE,
BBITIApUBAHUE, AUCTHUIAIMA, XpoMaTorpadusi, MPoBEACHNE OYNCTKH MTOBAPEHHOMN
CONMM, HaONIOGHHE W  OMNHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucnopon — aneMeHT U mpocToe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Okcunbl. [lpumenenue xkucnopoma. CrocoOsl



NOJIy4eHHUs] KHUclopofa B JjabopaTOpud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoaupUKaIus KUCIopoaa.

TemnoBolt >DPeKT XUMUYECKON pEaKIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snmemenT u mpoctoe BemectBo. Haxoxaenue Bojmopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monspabiii 00bEM ra3oB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpBL.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Pose pacTBOpOB B mpupoOZie U B KU3HU 4enoBeKa. KpyroBopot BOAbsl B Ipupoe.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHennit. Oxcunpl. Knaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcugoB. Duzmyeckue U XUMHUYECKUE
CBOWCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccudukaiuss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuii. PU3MYECKHE W XMUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. @uznyeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meraimmoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa cosneil. @U3NUecKue U XMMHYECKHUE CBOWMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuiui IKcnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COJCPIKAHUSI KUCIOPOIa B BO3AyXE, MOJTYUYCHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIOJACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIeHHEe ¢ oOpaslamMu OKCHAOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACNO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoeicTBrEe Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHHSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



uccienoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW MHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
H3ydeHHe B3auMojercTBUs okcuaa meau (ll) ¢ pacTBopoM cepHOMl KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKIuid HEeUTpaiu3aluu, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METallla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMMH4YECKAsl CBSI3b.
OxucIANTEeTbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKUA KJacCU(PUKAIMA XUMUYECKUX 3JeMEHTOB. [lonsTuHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEJIbHbIC METAILIBI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuomnas u  JJIMHHONEpUOAHas  (HOpPMBI
IIepuonnueckoit cucrembl xumuueckux memMeHToB [[. . Menneneesa. Ilepuonasr
u Tpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnel. Onektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUs paguyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIlaM U EPUOJAM.

3nauenue [lepuoamyeckoro 3akoHa u [leppoanvyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku U npaktuku. [[. M. MenneneeB — y4y€HbIM U
rpaXXJaHMH.

Xumuyeckass cBs3b. KoBaneHTHast (mojsipHas M HENOJISIpHAs) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenbp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

u3ydeHue oOpaslioB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT M IIEJIIOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPHUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXnpeAMETHBIX CBA3€H NIpU HM3YYEHMH XUMHUH B 8 Kiacce
OCYILLIECTBIISIETCSI 4epe3 HCIOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHUH, TaK ¥ MOHSATHUN, SBISIOMINXCS CUCTEMHBIMU JJISi OTACTBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAy4HbIN (DaKT, THIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KIacCHU(PHUKAIU, TMEPUOJUIHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SBJICHUE.

dusuka: wmarepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, JCKTPUUYECKHUNA 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, ra3, (YU3MYECKUE BEIMYUHBI, €AMHUIIBI
U3MEPEHMS], KOCMOC, IIJIaHEeThI, 3BE3/1bl, CoNHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE OPOIbI, MOJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.

9 KIIACC

BerecTBo U XuMHYecKasi peakius

Ilepnonnyeckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /l.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kajuus, KaIblUsi M HX
COCIMHEHNH B COOTBETCTBHUM C IIOJIOKEHUEM JJIEMEHTOB B Illepmommueckon
CUCTEME U CTPOEHHEM UX ATOMOB.

Crpoenne BemiecTBa: BUABI XUMUYECKOM CBSA3U. THIIBI KPUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanmsa XuMHUUeCKUX peakiuil Mo pa3auvyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TeIuioBoMy 3¢ deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U I3HAOTEPMUUECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHUS.

[Tonsitue o ckopoctu Xxumuueckoud peakuuu. Ilonsarue 006 oOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakuusax. [IoHATHe O rOMOreHHBIX U IreTepOreHHbIX
peakuusax. llonsarue o karanuse. IlonsaTue 0 XumMu4eckoM paBHoBecuU. PaKTOpHI,
BIIMAIOIIME HA CKOPOCTb XMMHYECKOW PEAKUMH M TOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSL.



OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUMU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBnenue YpaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3JIEKTPONUTHYECKOW TUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. YCIIOBUS MPOTEKaHUsI peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWMCTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTaBICHUNA 00 3JICKTPOTUTHYCCKON
nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [[OHSATHE O THAPOIIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICNISIMH KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAUVIOB M HEMETauioB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpOB BEUIECTB, Mpolecca AUCCONMALNM KHUCIOT, WIEIOYEed U  COJIeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpPHUAJIOB), IMPOBEICHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii  HOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakiuu pasioKeHUs, COSUHEHMUs), paclO3HABAHUE HEOPTAHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pELICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OO6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nuecKkrue CBOMCTBA MPOCTHIX
BEUIECTB — TAJIONCHOB. XHWMHWYECKME CBOWCTBA HAa IMpPUMEpPE  XJIopa
(B3auMOJCHCTBUE C METa/llaMH, HEMeTajulaMH, IIeJo4aMu). XJIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOICTBA, IMOJy4deHHE, nmpumeHeHue. [lelicTBue
XJOpa U XJOPOBOJOPOJA Ha OPraHU3M YejoBeKa. BakHeillue XJIOpUAbl U HX
Hax0XJICHUE B MIPUPOJIE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOWMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAa U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, (QuU3NYECKHME ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInH,



JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOJy4YeHUsS CEpHOM KHUCIOTHI.
[Ipumenenue cepHoil kucaoThl. CoJii CEpHOI KUCIIOThI, KAUECTBEHHAs! PEAKIIMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COeNMHEHHMH B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE OXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmas xapakTepuctuka d37eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCICHHS. A30T, pacIpOCTPAHEHHE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue U npuMeHeHue. Conu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (QU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENs Kiacca KHUCIOT U crnenuduueckue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadyeCTBE MHHEPATbHBIX
yIoOpeHuil. XUMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, duUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, Gu3HIecKue U XUMUIECKHIE CBOMCTRA,
nosyuenue. Mcnons3oBanue GpocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OCoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHBIE  CTCIICHW  OKUCJICHUS.  YTJEpOAd,  aUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rino0anbHOTO TOTEIUICHUS KJIMMaTa, MAPHUKOBBIM
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nueckue U XMMHYECKHUE CBOICTBA,
MOJIy4YCHUE W TpuMeHeHHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcrnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTMHCHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHUKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTHl WX TmepepaboTku (OCH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTHMYECKN BaXKHBIX BEIECTBAX: JKHUpaX, OeNKax, yrieBojgax — U X
poid B OKM3HM 4eloBeKa. MarepuallbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOMCTBA, TOJIY4YEHUE W
npumeHenue. CoenuHeHHs KpemHUsT B mpupomae. OOmme mnpencraBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BAaHUE B



ObITYy, B MPOMBIIUICHHOCTH. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B OBCEAHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAOIMME (PU3NUECKHE W XUMHYCCKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHUE C 00pa3llaMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl M €€  COEOUHEHUsSMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
MOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMH a3oTra, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iiaMu a30THBIX U (HOCHOPHBIX YAOOpEHUH, MOITydYEHUE,
coOupaHue, pacro3HaBaHWE€ U M3YYEHHE CBONCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUsI, B3ANMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YyUYECHHE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, Tpadura, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPONCTBOM NPOTHBOTras3a, MojydyeHue, coOOUpaHue, pacrlo3HaBaHUE M U3yUEHUE
CBOMCTB YIJIEKMCJIOTO Ta3a, MPOBE/ICHUE KauyeCTBEHHBIX pEakluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYECHHE TNPU3HAKOB WX MPOTEKAaHMs, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX
3aza4 1o reme «BakHele HeMeTauIbl U UX COSIUHEHUS).

MeTaibl 1 MX COeIMHEHUS

OO6m1as xapaKTepUCTHUKAa XUMHUUECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtayindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTA/UIMUeCKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CcrocoObl Toy4eHus: MeTasioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepmognueckon cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B HPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). OKcuabl u



TUAPOKCUABI HATpusd W Kanusa. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[llenmoyHO3eMeIbHBIE METAJIbl MarHuii ¢ KajbLlUi: IIOJIO)KCHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XUMHYECKUE CBOMCTBA MarHust
U Kanblusa. Baxuelive coequHEHUS KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIIOMUHUN: TI0J105keHuEe B [leproanueckoi cucteMe XUMUYECKUX 2JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxiaeHue B mpupoae. Duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJIIOMHUHHS.

Kenezo: nonmoxenue B [leppoandeckoil cucreMe XMMAYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxoxaeHue B npupoae. dusnueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuabl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpas3laMd METaUIOB W CIUIABOB, UX (PU3HYECKUMH
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METALIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajblMs, aJlOMUHUS, I[TUHKA, Keje3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMCHH HWOHAMU HaTpHs, Kalus W Kalabldgd (BO3MOXKHO HCIIOJb30BaHUC
BHUJICOMATEPUAIIOB), UCCIICIOBAaHNE aM(OTEPHBIX CBOMCTB THMAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJIA I[IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1ad Mo TeMe «BaxkHeniume
METaJIJIbl U X COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa n marepuanbl B ITOBCEIHEBHOM >KM3HM 4YeJioBeKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momomis mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarolllell cpeabl (MpelenbHas AOMyCTHUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pasIioB MaTEpPHAIOB (CTEKIJIO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanuzamuss MeXIpeIMETHBIX CBsi3ed TpU W3YYeHHH XMUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
MOHSTUN, TaK U TIOHATHH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISi OTJCIIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIC TMOHITHS: HAay4dHbIH (DakT, TMIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIacCupUKalusi, TNEePUOAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYCCKUI 3apsiji, MPOBOJHUKH,
HOJyIPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KpUCTAJIINYECKast
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, PKOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, runpochepa, MUHEpAIbI, TOPHbIE IOPObL, OJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETOo
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsS XHMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOMN EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
o0miecTBe MpaBUiIaMM M HOPMAaMM IOBEJEHHUS M CIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYarOIIUXCSl.

JIM4HOCTHBIE ~ pE3yJabTaThl  OTPa)XalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHMBHBIX LEHHOCTHBIX OpHWEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOILIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHMs 3HAYCHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEUYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaskKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS. O COLMAIbHBIX HOPMAax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW U JPYTUX  BHJAX
JESTEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU NpHU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOINIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW NESITEIBHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHPOBO33PEHYECKHUE TMPEACTABICHUSA O BELIECTBE M XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM M COCTaBIIAIOLIME
OCHOBY JUIsl IOHMMAHUS CYIIHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS NPHUPOIbI, B3aUMOCBS3AX 4YEJIOBEKa C
IIPUPOIHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA ITOJy4YEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIBHON paboOThl C yuyeOHBIMU TEKCTaMH, CIPaBOYHOMN



JUTEPATypoH, JOCTYNHBIMH TEXHUYECKUMU CpPEACTBAMM HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYEHMIO M TI03HAHUIO, JIO003HATENbHOCTh, TOTOBHOCTH MU
CHOCOOHOCTH K  CcaMO0OOpa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
JEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH W YPOBHSI OOy4Ye€HUsS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME LEHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOIUEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 KW3HHU, OCO3HAHUE IOCIEICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOJMMOCTU COOJIFOJIEHUSI TpaBuil OE30MACHOCTH NpU  OOpallleHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUEHHIO Npodeccruid U TpyJa pa3IMyHOro poja,
YBOKECHHUE K TPYAy M PE3yibTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHCIIE HA
OCHOBE TPUMEHEHMs MPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIA BBIOOD
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NpodhecCUOHATBHON AESTENBHOCTH U PAa3BUTUS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH LENeco00pa3HOe OTHOUIEHHWE K MPUPOJIE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYLIECTBOBAaHUS, NIOHMMAaHUE LIEHHOCTH 3I0POBOIO U
O6e3omacHoro obOpas3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOICHMUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)XKE B CUTYyallUsX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMSI, MOJy4aeMble NMPU U3YYEHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJIHON CPEION, Il TTOBBILLICHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYpbl, OCO3HaHUS TJOOAJIBbHOIO  XapakTepa
IKOJIOTUYECKUX TpOoOJieM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHMMHUH,
DKOJIOTMYECKOTO MBIIIJIEHUs], YMEHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pE3yJbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMpPEIMETax W TO3BOJISIIOT Ha



OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHble yueOHblE ACCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOpblE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX TMMOHATUN (BBIAEHATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIIOJIb30BAThH
MOHATHS NIl OOBSICHEHUS OTJICIBHBIX (PAKTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIECTB M XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE pacCyXAeHUs (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TPUMEHSATh B TMPOIECCEe TNO3HAHUSA TOHATHS (MPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHbBIE TIPE/ICTABIICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opMysna W ypaBHEHUE
XUMHUUYECKON peaklny — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX TMPEJCTABICHUI BBISBIATh M XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHbIE BOIMPOCHI B KA4€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JI1 (POPMHUpPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMU W IPOBEIACHUIO
YYCHMUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 PE3yJbTaT, POPMYIHPOBaATH 000OIIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIECIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W HWHTEPHPETUPOBATH HH(OOPMAIUIO
pa3IMYHBIX BUJIOB U (HOPM MPE/ICTABICHUS, MOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE MPUMEHSATh pPa3JIMYHble METOJbI M 3aMpOChl MPHU MOUCKE U O0TOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX W MO3HABATEIbHBIX 33J1a4 ONMPENENEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOWpATh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHpOpMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrarpaMmamy,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIONb30BaTh W aHAIM3UPOBATH B IIpolecce Yy4yeOHOW U
UCCJIEIOBATENBCKON JEATEIPHOCTH WUH(MOPMAIUMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOI0 XO34HMCTBAa M TPAHCIOPTAa Ha COCTOSTHUE OKPY’XKAIoUIeH NpUpOAHON
Cpelbl.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TeHCTBHS:

yMEHHUs 3a/JaBaTh BOMPOCHl (B Xojie auaigora W (WiM) AUCKYCCHUM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIHLHO BBITTOJTHEHUS MPE/JIOKEHHOMN 3a/1a4u;

YMEHUSI  TPEACTABIATH  IMOJYYEHHBIE  pe3yJbTaThl  MO3HABaTEIbHOU
NESATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MPE3eHTAIUI0
pPE3yNbTATOB BBINOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (JabOpaTOPHOTO ONBITA,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuid (00CykaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICWCTBUN, OIpelIeJeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OIpPEAENATh eI JAESITeIbHOCTH, IJIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3pheKTuBHBIE CIIOCOOBI pelleHns YIeOHbIX U
MO3HABATENbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUUA TNPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3Y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMETHBIX pe3yNbTaTOB IO OCBOCHHUIO 00s3aTENbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICJISIFOT: OCBOCHHBIE OOYYAIOIIMMHCS HAY4YHBIE 3HAHUSA, YMEHUS U CIIOCOOBI



JnercTBul, crnenuduueckue A IpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIbHOCTH IO  IIOJYYEHUIO HOBOTO  3HAaHMs, €ro HWHTEpIpEeTalyy,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYALIMSIX.

K xoHuy 00yueHus B 8 ki1acce rnpeMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

® PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUH: aTOM, MOJIEKYJA,
XUMHUYECKUI  JJIEMEHT, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOOHAsT M HEOAHOPOJHAs), BAJCHTHOCTb, OTHOCUTENIbHAsI AaTOMHas M
MOJIEKYJIIpHAasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
J0JI1 XMMUYECKOTO 3JIEMEHTA B COCIUHEHUH, MOJISIPHBIM 00BbEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHUCICHUS, XUMHUYECKas
peakuus, KiacCu(pUKalMs peakiuil: peakuuu COEAUHEHMS, PEAKIIUU Pa3I0KEHUS,
peakluMu 3aMElIEHUs, peakluu OOMEHa, 3K30- U HSHAOTEPMHUYECKHUE PpEaAKIIHH,
TEIUIOBOM 3(Q(EKT peakiuu, sIpo aTroMma, EKTPOHHBIA CIOH aToMa, aTOMHas
opbutanb, paauyc aroMa, XHUMHUYEcKas CBS3b, HOJSIpHAsT M HENoJIsIpHas
KOBAJICHTHAs CBSI3b, HOHHAS CBS3b, HOH, KATUOH, aHUOH, PacTBOP, MaccoBas IO
BellecTBa (IIPOLEHTHAs! KOHLIEHTpAalKsl) B pacCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHYECKHUX IIOHATHA H
MPUMEHSTH ITH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

® JCIOJb30BaTh XHWMHUYECKYI0 CHMBOJMKY JUIsI COCTaBiI€HUS (OpMyIl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® ONpENENsATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHUSX,
CTENEHb OKHUCIIEHUS 3JEMEHTOB B OHMHAPHBIX COEIUWHEHUSX, MPUHAMJIECHKHOCTD
BEILECTB K ONPEACIEHHOMY KJIacCy COE€IUHEHUMN Mo GopMyiaMm, BUJ XUMUYECKON
CBsI3U (KOBaJEHTHAsl U MIOHHAs1) B HEOPTAaHUYECKUX COEIMHEHUSX;

e packpbiBaTh cMbIca Ilepuomnueckoro 3axkona [JI. WM. Menneneesa:
JEMOHCTPUPOBATh  I[OHMMAaHUE  INEPUOAUYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX MoyiokeHus B [lepuoanueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO--MOJIEKYJIIPHOTO
YYEHHsI, 3aKOHa ABOraipo;

® OMUCHIBATH W XapakTepu3oBaTh TabmuuHylo ¢opmy Ilepuonnyeckoit
CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3andarh MOHATUS «IJIaBHas moArpynna (A-
rpynna)» u «mnobouHas noarpynmna (b-rpynma)», maneie u OoJibliue TEPUOIBI,
COOTHOCUTH 00O3HAuU€HHUs, KOTOpble HMeroTcs B Tabnuue «llepuonnueckas
cuctemMa xuMuueckux odseMeHtoB JI. WM. MenngeneeBa» ¢ 4MCIIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsij
A11pa, 00IIee YUCIIO AMEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);



® KJIACCU(PUIIMPOBATH XMMUYECKHUE DJIEMEHTBI, HEOPTAaHMUYECKHE BEIIECTBA,
XUMHUYECKUE peakluu (10 YUCIy U COCTaBy YYaCTBYIOUIUX B PEaKIMU BEIIECTB, 110
TeroBoMy 3G (heKTy);

® XapaKTepu30BaTh (OMHCHIBATH) OOIHE XMMHYECKHE CBOWCTBA BEIIECCTB
pa3sTUYHBIX KJIACCOB, TOJTBEPKAasl OINHUCAHUE TMPUMEpPaMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

® [IPOTHO3UMPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHMSI XUMHUYECKHX NPEBPAIMCHUNA B Pa3TUIHBIX
YCIIOBHSIX;

® BBEIYHCIISITH OTHOCUTEIHHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (opMmyJie COCIMHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBAa B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XHMHYECKOU
peakiuy;

® IIPUMEHSATH OCHOBHBIC OTEPAIIN MBICITUTEILHON AEATETPHOCTH — aHAINA3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aluI0, KIIacCU(UKAIMIO, BbIABICHUE
MPUYUHHO--CJICJICTBEHHBIX ~CBSI3€M — I W3Y4YeHUsS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJIIOICHHE,
U3MEpEHUe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PEaTbHbIM U MBICIICHHBIN );

e Cjel0BaTh  MpaBWIaM  TOJB30BAaHHMS ~ XMUMHYECKOWM  TOCYIOM |
Ja00paTOpHEIM 00OPYAOBAHUEM, a TAK)Ke MpaBUiiaM OOpaIeHusI C BEIISCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB IO TOJYYCHHIO U COOMpAHHMIO Ta3000pa3HbIX BeHIeCTB (BOAOpoOna H
KHCJIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMNPENEIIEHHOW MacCOBOM JoJien
pPacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH XUMUUECKHE IKCIIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB IMICIOYECH W KHCJIOT C IOMOIIBIO WHIAKATOPOB
(;rakmyc, dhenondraient, METUIIOPAHXK U JIPYTHUE).

K xonIty oOy4eHus B 9 Kjiacce mpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMCHHIA:

® pacKphIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHATHNA: XUMHYECKUI
AJIEMEHT, aTOM, MOJIeKYyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE
BCIIIECTBO, BaJICHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTh, CTCIICHh  OKHCJICHUS,
XUMUYECKass PEaKIusl, XUMHUYECKasl CBs3b, TEIIOBOW 3(PQEKT peakmwu, MOJb,
MOJISIDHBIN 00BEM, PacTBOP, SJICKTPOJUTHI, HEIJIEKTPOIHTHI, AJICKTPOIUTHICCKAS
JUCCOIMAIINS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOEe paBHOBECHE,
oOpaTuMble W HEOOpAaTUMBIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu, OKHCIUTEIh, BOCCTAHOBUTEIh, OKHCICHHE U BOCCTAHOBJICHHE,
altoTponus, amM(OTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, WOHHA,
MeTaJuInyecKas), KpUCTaUIMYecKas pemeéTka, KOppO3us METaIOB, CILIABHI,



CKOPOCTh XHMHYECKOM PpEAKUHH, NPeAesbHO Aomyctumas KoHueHtpauus I[IJIK
BEILIECTBA;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHUX IOHATHA H
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

® UCIOJB30BaTh XHWMHUYECKYI0 CHMBOJHMKY [UIsI COCTaBJICHUS (OpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

® OIpEAEIATh BaJEHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COEJIMHEHUAX PA3JIUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAMHCHWM 1o (opmyiaM, BHJI XHMHYECKOW CBs3M (KOBaJieHTHa,
WOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3aps] HOHA 10
XUMHUYECKON (popmysie, XxapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHMYECKHUX
COEIMHEHHM, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

e packpeiBath cmbica llepuommueckoro 3akonHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHWMAHME: ONUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ileproguueckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB: Pa3jindarh MOHSITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynna)», mansie u
Oonblllue€ MEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEKTCA B
MEePUOIMYECKON TaONHIE, C YUCIOBBIMH XAaPAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj] sjpa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeneneHue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB 3JIEMEHTOB U UX COCJIMHEHUN B MPEENax MaJlbIX NEPUOOB
Y TJIABHBIX MOATPYIIN C YYETOM CTPOCHHS UX aTOMOB;

® KJIACCU(PUIIMPOBATH XUMUYECKHE 3JIEMEHTBI, HEOPTaHMUYECKHE BEIIECTBA,
XUMHUYECKHE PEAKIMHU (110 YUCILY ¥ COCTaBYy YYacCTBYIOLIMX B PEAKLUH BEIIECTB, 110
TeroBoMy 3(G(}eKTy, MO HU3MEHEHUIO CTENeHEH OKUCICHUS XUMHUYECKHX
AJIEMEHTOB);

® XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUK;

® COCTaBJATh YPaBHEHUSA AJIEKTPOJIUTHYECKOM  JTUCCOLMAMM  KHUCIOT,
1IeJI0Yei U coJieil, MOTHbIE U COKpAIEHHBIC YPABHEHUS pPeaKluii MOHHOTO 0OMEeHa,
YpaBHEHUSI PEAKIMM, MOITBEPKAAIOUIMX CYHIECTBOBAHUE T€HETUYECKOW CBSI3U
MEXy BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

® pacKpbIBaThb CYIIHOCTb OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;

® [IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYEO MACChl BEILIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJe COEAMHEHHUS, MACCOBYIO



JIOJII0 BEIIECTBA B PACTBOPE, IMPOBOAUTH PACUETHI MO YPAaBHEHUID XUMHUYECKOU
peakuuu;

e co0II0AaTh MpaBUjia MOJIb30BAHUS XMMUUECKON MOCYJ0N U J1a0OpaTOPHBIM
00OpyZi0BaHUEM, a TAaK)Ke IpaBUia OOpallleHUs! C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSAMU IO BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJTyYEHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO ras3a);

® IIPOBOJAUTH PEAKLUH, IOATBEPKIAIOLINE KAUECTBEHHBII COCTAaB Pa3INYHbIX
BELIECTB: PacllO3HABaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMHI-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdpar-, THAPOKCUA-UOHBI, KAaTHOHHI AMMOHMS WU HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

® TIPUMEHATH OCHOBHBIE OTIEPAIIUN MBICTUTEIFHON NEATEIPHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, O0000IIeHHEe, CHUCTEeMATHU3allhi0, BBIABICHUE NPUYMHHO-
CJIEICTBEHHBIX CBA3EH — JJI1 U3yYEHUsS] CBOMCTB BEILECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC  METOJAbI TO3HAaHUS — HAOJIOACHHWE, W3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE.

8 KUIACC
No KosuyecTBo yacoB
n/  HauMeHoBaHuUe pa3iesioB U TeEM MPOTrPaMMBbI UIEKTPOHHEIC (1PpPOBLIC)
I Bcero KP I1P oOpa3oBaresibHbIE PeCypPChl
Pa3znea 1. IlepBoHayaibHble XMMHUYECKHE MIOHATHS
11 XuMHs — BakKHast 00JIaCTh €CTECTBO3HAHUS U 5 1 2 bu6mmoreka IJOK
' NPAaKTUICCKOH JIeATEIILHOCTH YeIOBEKa https://m.edsoo.ru/7f41837c
bu6mmoreka IJOK
1.2  BemecTBa U XUMHUYECKUE PEAKIINU 15 1 0 hitps://m.edsoo.ru/7f41837¢
Htoro no pazneny 21
Pa3znes 2. BaxkHeiue npeacTaBUTE/ I HEOPrAaHUYECKHMX BELECTB
bu6moreka IJOK
2.1  Bozayx. Kucnopon. [Torstue 06 okcuaax 6 0 1 hitps://m.edsoo.ru/7f41837¢
bubmoteka IIOK
2.2 Bopnopon. [lonatue o KUCI0Tax U COJSAX 8 0 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka IJOK
2.3  Boga. PactBopsl. [TorsiTHE 00 OCHOBaHHSX 5 1 1 https://m.edso0.ru/7f41837¢
. bubmoreka IIOK
2.4 = OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHECHHM 11 1 1 hitps://m.edsoo.ru/7f41837¢
Htoro no pazneny 30

Paznen 3. Ilepuognuecknii 3akon u [lepuoanyeckas cucrema xumudeckux 3jaemeHToB /. U. MenaesneeBa. Ctpoenue

aToMOB. XMMHUYecKas cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHbIE PC€aAKIINH

[Tepuonnueckuit 3akoH u llepuognueckas

bubmoreka IIOK
3.1  cucrema xummudeckux smemeHToB 1. 1. 7 0 0 hitps://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroMa
39 Xumuueckas cBs3b. OKHUCINTEIBHO- 3 1 0 bu6mmoreka IJOK

BOCCTAHOBHUTCIIbHBIC PCAKIIMHN

https://m.edsoo.ru/7f41837c
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O0600111eH1E ¥ cUCTEMaTHh3alusl 3HaHUM 3a Kypc 8

3.3 2
KJjlacca
Hroro mo pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




9 KUIIACC

e KoJsmmuyecTBo yacoB JIEKTPOHHBbIE
11; HaumeHnoBaHue pa3iejioB M TeM NPOrpaMMbl (npposbic)
- Bcero KP [P oOpa3oBaTeibHbIE
pecypchbl
Paznen 1. BemecTBO 1 XMMHUYECKHE PeAKIIUA
11 [ToBTOpeHwue u yriryOieHrne 3HaHuH OCHOBHBIX pa3/iesioB Kypca 8 5 2 0 bu6mmoreka [IOK
KJ1acca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMUICCKUX PEaAKITHI 4 0 0 ﬁgg;?lﬁzzziﬂljﬂ £412636
13 DIeKTpOoIUTHYECKas JUCCOIaUsl. XUMUYECKUE PEaKIH B 8 1 1 but6moreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Htoro mo pazaerny 18
Pa3gen 2. HemeTa/sibl M X CO€THHEHUS
21 OO01ast xapakTepucTUKa XUMUYeCKuX 351eMeHTOB VIIA-rpynms. 4 0 1 bubmuoteka [JOK
["ajoreHsl https://m.edsoo.ru/7f41a636
29 OO61mast xapakTepuCTHKa XUMUYECKUX 3JIeMEeHTOB VIA-Tpynibl. 6 0 0 bubmuoteka [JOK
Cepa u e€ coequHeHUs https://m.edso0.ru/7f41a636
23 OO0111ast XxapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB V A-TpyTIIIbI. 7 0 1 bubmuoteka [JOK
A3o0T, pochop 1 UX COeTMHECHHUS https://m.edso0.ru/7f41a636
24 OO6m1as XxapaKTepruCTUKa XUMUYECKUX 3JIeMEHTOB |V A-TpyIIbl. 3 1 9 butmoreka [JOK
VYraepos ¥ KpeMHHUH U UX COCAMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Paznen 3. MeTasiibl 1 MX COeTMHEHMSI
. bu6mmoreka I{OK
3.1  OO6mme cBOMCTBa METAJIOB 4 0 0 hitps://m.e dS(I)lO.ru 17f412636
3.2  Baxueiime MeTaIbl U UX COEIUHEHUS 16 1 2 Er6miorexa LOK

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

20

Paznen 4. XuMusl 4 OKpy:Ka0OIIafA cpeaa

4.1 BemecTBa 1 MaTepualibl B )KHU3HHU YEJIOBEKA 5 bubmorexa [IOK
' https://m.edsoo0.ru/7f41a636
HToro mo pasneny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xwumus, 8 xmacc/ INabpuensa O.C., OctpoymoB WM.I'., CnaakoB C.A.,
AxkuuonepHoe obmectBo «M3naTenscTBo «lIpocBerieHue.

2. Xwmus, 9 wmacc/ I'abpuensa O.C., OctpoymoB W.I'., Crmagxko C.A.,
AxrmmonepHoe o01ecTBo «M3marenberBo «IIpocBemeHne.

NNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBbI U PECYPCBHI CETHU
HMHTEPHET

https://resh.edu.ru/

https://infourok.ru/

https://skysmart.ru/

https://chem-oge.sdamgia.ru/



