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HOACHUTEJIBHAS 3AIIMCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peepalibHOM paboUeii MPOrpaMMbl BOCTTUTAHUS
U C Yyd4€TOM KOHIICTIIMH TPETnoJaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
npeaMera, YCTaHaBJIMBAET o0s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
paszenaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAENAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O00ydaroIMXCs, OINpeAeNsieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 HSBOJIIONMU BEIIECTB B MPUPOJE, O MYTAX PEHICHHUS TI00aTbHBIX
po0JeM YCTOMYMBOTO PAa3BUTHS UYETOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOH,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU 0OecnedyMBaroTCs Creuu(pukon
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  SBIAETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCSA CHCTEMbl MEPBOHAYAJIbHBIX MOHATUA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAUMMBIX [OHSATUH
OpraHNYeCKON XUMHH.

CtpyKkTypa cojepaHHUsl MporpaMMbl 10 XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
HOHSATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEACTABICHUM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XHUMUH;

— YUYEHHUs O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— TpeacTaBIeHU 00 BIEKTPOJUTUYECKOM OHUCCOLUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPUYECKH
HOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOJIHAS (YHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHS U TOJIYYeHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHON IPUPO/BI, LICHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HAHUIO U METOJaM
NIO3HaHUs B Hayke. V3ydyeHune XUMUU NPOUCXOAUT C IPHUBJICUYCHHEM 3HAHUM U3
paHee M3Yy4YEHHBIX YUYEOHBIX mpeaMeToB: «Okpyxkawomuid Mup», «brnomorus. 5—7
KJIacCh» U «Pu3uKa. 7 Ki1acey.

IIpy wu3yyeHHH XUMUU [POUCXOIUT (HOPMHUpPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENbHOCTH YEJIOBEKA M KaK OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPBI. 3a7a4ua
y4eOHOro MpeAMeTa COCTOUT B ()OPMHUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUUA —
BaXHEUIINX (PAKTOB, MOHIATUH, 3aKOHOB M TEOPETUUYECKUX MOJI0KEHUHN, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKd, B NPUOOIICHUH K



HAyYHBIM METOJaM TO3HAHUS MPH U3YYCHHUH BEIICCTB U XUMHUYECKUX PEaKINi, B
(GbOpMHUPOBAHUHY U PA3BUTUH MO3HABATEIHLHBIX YMEHUH U MX IPUMEHEHUH B YUEOHO-
MO03HABATENILHON M y4eOHO-UCCIIeIOBATEIBCKOM JAESITeTbHOCTH, OCBOCHUHU MPABHUII
0e30macHOro o0palleHust ¢ BeleCTBAMH B ITOBCETHEBHOM KU3HHU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaXKHOE
3HaYeHHUE MPUOOPENH TaKue Ie, KakK:

— (¢GOpMUPOBaHHE WHTEIUICKTYaAIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOSTENbHON IM03HABATEIbHONW NI€ATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCloBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOITUMHUCS
OMbITa Pa3HOOOPA3HON MAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISt
Pa3TUYHBIX BUIOB ACATEIBHOCTH;

— (opmupoBanue oOmEH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBACHITH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHpA, UCIOJB3Ys 3HAHUS U ONBIT, MOJYYEHHBIE NMPU U3YUYCHUU
XUMUH, PUMEHSITh UX MPH PEIICHUH TTPOOJIEM B ITOBCETHEBHON KU3HU U TPYAOBOU
JeSITENIbHOCTH,

— ¢opMmupoBaHHEe Y OOYYaIOIMIMUXCA T'yMAaHUCTHYECKUX OTHOIICHHUIA,
MOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHYECKU
1e1eCO00pa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXpaHEHHUS CBOETO 3I0POBbS M OKPYKAKOUIEHU ITPUPOTHON CPEIIbI;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(dUisS U HANpaBIEHHOCTH JajlbHEHIIEro
o0yueHus.

OO61ee 4KCII0 YaCOB, OTBEAEHHBIX I U3YUCHHS] XUMUHU Ha YPOBHE OCHOBHOTO
obmiero obpasoBanmsi, coctaBiseT 136 wacoB: B 8 kimacce — 68 dacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena u BemiectBa. du3MYecKWe CBOWCTBA BEHIECTB. ATpErarHOe COCTOSIHHE
BellecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI U MOJICKYJIbl. XUMHYECKUE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U CIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas hopmyra. BaneHTHOCT, aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cOcTaBa BemlecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHHH.

KonuyectBo BemiectBa. Monb. MomnspHas Macca. B3auMocBsi3b KOJIMYECTBA,
MAacChl W YHCJIA CTPYKTYPHBIX €AWHHI] BemectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUHN.

dusznueckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUUYECKUX Peaklnil (COeTMHEHUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOHN MOCYJI0M, MpaBUjiaMu paboThl B JTaOOPATOPUHU U
npuémMamMu 00palleHus ¢ JJabOpaTOpPHBIM 000PYJAOBAaHUEM, U3YUEHUE U OMUCAHUE
(¢u3nYeCKuX CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHHUE
¢usnueckux (IJIaBjIeHUE BOCKa, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIKE,
KUIIEHHE W KOHJCHCAIMs BOJbI) U XUMHUYECKUX (FOpEHHE CBEUYW, MPOKAIUBAHUE
MEHOW MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SBJICHUI, HAOMI0ICHUE U
OMHUCAaHWE MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THMAPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3aMMOEHCTBHE kejie3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB Pa3JCJICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (HIbTPOBAHUE,
BBITTApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHOU
coiid, HaOJIOJEHUEe U  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIET0 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENIE MOJIEKY
(ILIapoCTEepKHEBBIX ).

Ba:kHeililine npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — aieMeHT U MpPOCTOe
BemecTBO. Haxoknmenue kucimopoma B mpupojae, (U3MYECKHE U XUMHYECKUE
cBoiictBa (peakmuu TopeHus). Okcuapl. [Ipumenenne xucmopoma. CrmocoObI
MOJIy4YeHHUS] KHUCJIOpoJa B Ja0OpaToOpud U MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — autoTponHas MoAUGUKALINS KUCIOPO/Ia.



TennoBori 3hdexT XUMHUECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUe
BO3/1yXa, yCWJICHUE TapHUKOBOTO 3 (DeKTa, pa3pylieHne 030HOBOT'O CJIOSI.

Bonopon — anemeHT u nipoctoe BemecTBo. HaxoxaeHrne Bogopoa B IpupoJe,
busndecKue 1 XUuMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHus. Kuciaorsr
Y COJIH.

MonsipHblii 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyecknue CBOMCTBA BOAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacelllieHHbIE W HEHACBHIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pactBOpOB B npupojae U B KU3HU 4esioBeKa. KpyroBopoT BOABI B MPUPOJE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcunbl. Knaccudbuxarus
OKCHUJIOB:  cojJieoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyrone. Homenknarypa okcuaoB. dusmyeckue U XUMHUYECKHE
cBOKCTBa OKCUJIOB. [TomydeHne okCcuaoB.

OcHoBanuda. Knaccupukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusg. Homenknarypa ocHoBaHuii. DPuU3NUeCKHME U XMMHYECKUE CBOWCTBA
ocHOBaHuU. [lonyyeHre oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucnor. dusudeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm MmetamnoB H. H. bekerosa.
[TommyyeHue KuCnor.

Conu. Homenknarypa coneil. @u3nyeckue U XUMUYECKHUE CBOMCTBA COJICH.
[Tomyuyenue conen.

I'enernueckas cBsI3b MEXAY KJIaCCaMU HEOPTAaHUYECKUX COETUHEHUM.

Xumuyeckuui IKCnepumenm:

KAuE€CTBEHHOE OMPEEIICHUE COJECpPKaHUsI KHCIOpOoAa B BO3yXe, MOIYYEHHUE,
coOupaHue, pacmo3HaBaHWE W W3YYCHHUE CBOWCTB KHCJIOpPOAa, HAOIIOJIEHNE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpalieHus ropeHus (moxxapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCUIOB U ONTMCaHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACNO3HABAHME W U3YUYCHHE CBOMCTB
BOJI0poJia (ropeHue), B3auMo/ielicTue Bojopoaa ¢ okcuaom meau (1) (BozmoxuHo
UCIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOIIOAEHIE 00Pa3 OB BEIIECTB KOJINYECTBOM
1 Moinb, wuccienoBaHHE OCOOEHHOCTEH pAacTBOPEHHUSI BEIIECTB C Pa3THMYHON
pPacTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM J0Jei
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBl C METa/llaMH (HAaTpUeM U
KanblUueM) (BO3MOXXHO MCIOJIb30BAHME  BHJIEOMATEpPHANIOB), HCCIIEOBAaHUE
00pa31ioB HEOPraHUYECKUX BELIECTB PA3TMUHbBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKy MHANKATOPOB B pACTBOPAX KUCIOT U LIEIOYECH, U3yUEHHUE B3aUMOJIEHCTBUS



okcuna meau (I) ¢ pactBopoM cepHON KHUCIIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpanu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJIa APYTUM U3 PacTBOPA COJIU, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxnenme KIaccel HEOPraHUYECKUX COSAUHEHUI.

Hepuoanuyecknin 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aromMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TOMBITKH KiIacCU(PHUKAMKA XUMHUUYECKHX dJeMeHTOB. [loHsitne o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[Tepuoanueckuit 3akoH. Ileprnoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. Kopotkomnepuonnas u nimuHHoniepuoaHas popmel [lepuonnueckoi
cuctembl xummyeckux osnemeHtoB /. WM. Mengeneesa. llepuonsl u rpymnmsl
DU3UYECKUN CMBICI ITOPSAIAKOBOIO HOMEPA, HOMEPOB EPUOA U IPYIIIBI AJIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepuoanyeckonn cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuognueckoint cucreme /. . Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTUs Hayku U npaktuku. . M. MeHneneeB — yd€HbIM U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIHATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIH U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4yeHUe oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUIPOKCUIA LHUHKA C PACTBOPAMM KHUCIOT U IIEI0YEH, ITPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHMI
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS ).

Mescnpeomemmnule ceasu

Peann3zanus meXnpeaMETHBIX CBSI3€M NpH W3YyYEHUM XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAay4YHOI'0 [IUKJIA.



OO0mue ecTecTBEHHO-HAy4HbIE MOHATHSA: HAYYHBIA (pakT, THUIOTE3a, TEOpus,
3aKOH, AaHaJu3, CHHTE3, Kiaccu(ukauus, MEepUOJUYHOCTb, HAOIIOJEHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: MaTepUsi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUIl 3aps], BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIMYMHbBI, €IMHUIIbI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/1bI, COoHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOIBI, TIOJIC3HBIC
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKkus

[lepnommueckuit 3akoH. Ileproanyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHsL, KAJIBLIHS U X COCTUHEHUN
B COOTBETCTBUM C IIOJIOKEHHEM »3JeMEHTOB B llepuoguueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crtpoenue BemiecTBa: BUABl XUMHYECKOW CBS3U. THIBI KPUCTAIMYECKUX
pEmETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTALNIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COCIMHEHMI, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanysa XuMHUUeCKUX peakiuil Mo pa3IuyHbIM PU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUECKUE PEAKIIUH, TEPMOXUMHUUYECKHE
ypaBHEHUSI.

[lonsiTHEe O ckOpocTHM XuUMHUYecKOM peakuuu. lloHsTHe 00 0OpaTUMBIX H
HEOOpaTUMbIX XMUMHUUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U IeTepOreHHBIX
peakumsx. Ilonstue o karamuse. [lonsiTne 0 XMMU4YecKoM paBHOBecUH. DaKTOpHI,
BIMSIOIINE HAa CKOPOCTh XHMHYECKOW pEAaKUMH M IO0JOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  pPEAKIIMHM,  AJEKTPOHHBIA  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOU peaKLuu. CocraBienue YPaBHEHUMU

OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMA C  HCIIOJB30BAaHUEM  METOJa
AJIEKTPOHHOrO OajaHca.



Teopust 3NEKTPOIUTUIECKON TUCCOUUALIMU. DIICKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AuMcCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BHUJIAMU
xuMuueckoit cBsi3u. Crenenp quccoruanuu. CUIbHbBIC U CIa0bIe dJIEKTPOTUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpall€¢HHbIE HOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPECTABICHUMN 00 JIEKTPOJUTUUECKON TUCCOIIMAIUU.
KauectBeHHbie peakiiny Ha HOHBL. [[oHSATHE O TUIIPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPTraHUYECKHX
BEILIECTB — META/VIOB M HeMeTauioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCJICAOBAHHUE  DJICKTPOMPOBOIHOCTU
pPacTBOPOB BEILIECTB, MPOIECCA JUCCOLMAIIMHN KHCIIOT, HIEJI0YEH U coseil (BO3MOKHO
UCIIOJB30BaHUE BHUEO MaTEPHUAJIOB), MPOBEJCHUE OIBITOB, WLTIOCTPUPYIOIIUX
OpPU3HAKM TMPOTEKAHMsS] peakiuil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBbIJICJICHUE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WJUTIOCTPUPYIOLMIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKluid (TOpEeHHE, PEeaKIuu pa3oXKeHUs,
COCIMHEHMS), PpACIIO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  IOMOIIbIO
KAUeCTBEHHBIX PEaKLH Ha HOHBI, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTtuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA Ha MPUMEpE XJiopa (B3auMOIeHCTBUE
C MeTaJulaMH, HeMeTaJUlaMH, IienoyaMu). XsopoBogopon. ColisiHasi KHUCIIOTAa,
XUMHAYECKME CBOWCTBA, INIOJNIydyeHUe, IpuMeHeHue. JlelictBue xiopa H
XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJlOBEKA. BaxkHeNIne XJIOpUIbl U NX HAX0XKIECHUE B
pUPOJIE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusa. CtpoeHue U (U3UYECKHE CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMU KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBoMcTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUJIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKUE CBOMCTRA (00IMe KaK MpeICTaBUTeNs
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEeaKiMH, JIeKallue B OCHOBE
IPOMBIIINICHHOTO CIOoco0a MOJydeHus cepHod Kuciotel. [IpuMeHneHnue cepHoOU
KUCIOThl. CONM CEpHOM KHUCIOThI, KAaYECTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxnenue cepel M €€ COCOAMHEHUN B NPUPOAE. XHUMHUYECKOE 3arps3HEHUE
OKpY>Kalollel cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHue
BO3/IyXa U BOJOEMOB), CITOCOOBI €ro MpeI0TBPAIICHHS.



O6mras xapaktepuctuka 351eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHH OKUCICHHS. A30T, paclmpoCTpaHEHHE B MPHUPOJE,
busngecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero
busnUecKkue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npuMenenune. Cou aMMOHUS,
uX (U3UYECKUEe U XUMUYECKHUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOJydeHHe, (QU3NYECKUE U XHUMHYCCKUE
CBOMCTBa (00IIME Kak MPEICTAaBUTENsl Kiacca KUCIOT M cHeluduyecKue).
Hcnonb3oBaHne HUTPATOB M COJICH aMMOHUS B KAYE€CTBE MUHEPAJIBHBIX YI00pECHHMIA.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPeJlbl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Docdop, aIOTpONHbIE
moaudukanuu docdopa, puzndeckne u xumuueckue cpoiictea. Okcuna dochopa
(V) u dochopnas kucinora, QU3MUECKUE W XUMHUYCCKUEC CBOWCTBA, MOJIYyYCHHE.
Hcnonw3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENIEHU OKUCIIEHUS. Y TJIepOo/1, AJTIOTPOIHbIE MOIU(PUKAIINY,
pacmpocTpaHeHue B MpUpPoje, PU3NUECKUEe U XUMUYECKHUE CBOWMCTBA. AJICOpOIHUSL.
Kpyrosopotr yriaepoma B mnpupome. Oxcunabl yriepoaa, ux (Qusnyueckue u
XUMUYECKAE CBOWCTBA, JCWCTBHE HAa JKUBBIC OPraHU3MBI, IOJyYeHUE U
NpUMEHEHHEe. DKOJOTMUECKUEe MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUNOTE3a TJIOOAIBHOTO TMOTEIJICHUS KIMMaTta, MapHUKOBBIA d(hdexT. YrompHas
KACIOTa W €€ CcoNld, UX (PU3MYECKHMEe U XUMHUYECKHE CBOICTBA, MOMyYeHUE U
npuMmenenue. KauecTBeHHass peakius Ha KapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO0351CTBE.

[TepBoHavyaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPUPOAHBIA ra3, HeDTb),
MPOAYKTHI WX IepepaboTku (OCH3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONTOTUYECKH BXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBoJax — U uX
poid B OKW3HM 4eJOBEKa. MaTepualbHOEe €IWHCTBO OPTraHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npumeHeHue. CoemnHeHns KpeMHUS B mpupoe. O01mue mpeacTaBieHns 00 OKCHIIe
kpemaus (1V) u kpemHueBoi kuciote. CUIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
POMBIIINICHHOCTH. BaxkHelme cTpouTelbHble MaTepualbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. Ilpobiembpl ©6€30macHOr0  MCHOJIB30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B IIOBCETHEBHON KHU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 00pa3I[0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHL, OTpaKalwmue (QU3NYECKHEe W XWMHUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEJMHEHHH (BO3MOYKHO HCIIOIb30BAHUE BHUAEOMATEPHUAIIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HUI0B), 03HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO UCIOJIb30BAaHUE BUIECOMATEPUATIOB),
HaOJII0/IeHNe Tpoliecca O0YIIMBaHUS caxapa Mo AeWCTBUEM KOHLUEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YyYEHNE XUMHUYECKIX CBOMCTB pa30aBlIEHHON CEpHOM KUCIOTHI,
IPOBE/ICHUE KAaUYEeCTBEHHOM pEaKIM Ha CyJIb(aT-uoH U HAOMIOAeHUE TPU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE C (PU3MYECKMMHU CBOWMCTBaMH a30Ta, docdopa U uUx
coeMHEeHUI (BO3MOXKHO HMCIIOJIb30BAHUE BUEOMATEPHATIOB), 00pa3aMi a30THBIX
u (pocopHbIX ynoOpeHUM, MmoiayueHue, coOMpaHue, pacrio3HaBaHUE W U3Yy4YEHUE
CBOWCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX pPEAKUW HAa HOH aMMOHHUS U
dochaT-noH W U3yuEeHHWE TPU3HAKOB WX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEAb0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEeHIETOK anmMasa,
rpadura, (QysiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM afCOPOIMU PAaCTBOPEHHBIX
BEILIECTB AKTHUBHPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOrasa, IOJy4YEHUE,
coOupaHue, paclio3HaBaHHE M W3YUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEJACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB HX
IPOTEKAHMS, O3HAKOMJIEHME C MPOAYKUUEH CUIMKATHON MPOMBIILIEHHOCTH,
pelIeHne SKCIEePUMEHTANBHBIX 3a7ad no Teme «BakHeillne HeMeTaulbl U HX
COEIUHEHUSI.

MeTtanjibl 1 MX COeIMHEHUSA

OO6mras xapakTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux siemeHtoB [, .
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. Meraiuyeckast CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIETKAa.  DJIEKTPOXUMHUYECKUU  psf
HarnpspKeHUN MeTaiuioB. OU3NYecKre U XMMUYECKHUE CBOWCcTBa MeTaiuioB. OOmue
crocoObl modydeHus: MeTawioB. [loHSATHE O KOpPpO3WM METaIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBel (CTalb, YyT'yH, TIOPaTIOMUHHMN, OpOH32)
U X IPUMEHEHHE B ObITY U IPOMBIIINIEHHOCTH.

[lenoynbie mMeTamibl: nonoxkeHne B Ileproanueckoil cucTeMe XUMUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpO€HUME MX ATOMOB, HAXO0XJIECHUE B IPUPOIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMmepe HaTpus U Kamus). OKcuiabl u
TUAPOKCUABl HaTpus W Kanus. I[IpuMeHeHHe MIETOYHBIX METAUIOB U HUX
COCAUHEHHUN.

[[lenouyno3emenbHbIE METAJUIBI MAarHuii M KaJbLMH: IIOJIOXKECHHE B
[lepuonnueckon cucreMe XuMU4eCKUX 3y1eMeHToB /. . Menaerneesa, ctpoeHue ux
aTOMOB, HaXOXKJICHHE B Npupojae. PU3NUYeCKHe U XMMUYECKUE CBOMCTBA MarHus 1



Kanblus. BaxkHeinme coeluHeHUs KaIbIus (OKCUI, TUAPOKCHU/, COJn). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpAHEHMUSI.

AJIIOMUHUIN: TTOJ10keHUE B [leproinueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aroma, HaxoxiaeHWe B mpupoge. dusmueckue u
XUMHUYECKHUE CBOMCTBA alOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA U TUAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3JEMEHTOB /.
. MenngeneeBa, cTpoeHHE aTroMa, HaxoXJIeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U comu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIy4YCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METaUIOB M CIUIaBOB, HMX (U3HYCCKUMH
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
KaJIbIIMSl W HaTpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MpoOIlecca TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXHO  KCMOJIb30BAaHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbIUs, A TFOMUHUS, ITMHKA, xkee3a (1)
u xenesa (lll), menu (Il), HaGmromeHne W ommMcaHue IMPOIECCOB OKpaIMBaHUS
MJaMEHH WOHAMM HaTpusi, Kajdusid U Kalblusg (BO3MOXXHO HCMOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeT0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUA ATTFOMUHUS U
TUJIPOKCHUIA IIMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHenime
METAJUIBI U KX COCTUHEHHUS.

XuMHuS M OKPYKAKOLIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBasi momoinp npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPY’Kawomlel cpeanl (MmpeaeiabHasl T0myCTUMast
KoHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pemieHun 3K0JI0THYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpaslloB MATEpUANIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
MaTepHabl).

Meosicnpeomemnunle céasu

Peanu3zanus MeXnpeaMETHBIX CBS3€M MpU M3YyYeHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOI'0 ITUKJIA.



OOme ecTecCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, AaHalu3, CHUHTE3, Kiaccu(uKamus, MEPUOAUIHOCTh, HAOIIOICHUE,
OKCIICPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHUE, MOJCIb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPHUAITHI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
PaJlMOaKTUBHOCT, MOJICKYJIa, AIIEKTPHYECKUI 3apsi, MIPOBOJTHUKH,
MOJYIIPOBOJHUKHU, JHUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUINYECKAsT
peméTKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI, CIUHHIBI W3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunHres, npixaHue, Ouocdepa, KOCUCTEMa, MUHEPATbHbIE
y1oOpeHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIbL, TIOJIE3HbIE
MCKOITaeMbI€, TOIUIMBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA I[IPOI'PAMMBI 11O
XUMHUHUN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE  pE3yJbTaThl OCBOECHUS MPOrpaMMbl  OCHOBHOIO  OOIIEro
oOpa3oBaHMsl JOCTUTAIOTCS B XO/A€ OOYYCHHS XWUMHU B EIUHCTBE Y4YEOHOUW W
BOCIUTATEIBHONW NIEATEIHHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHUCKUMHU
COIIMOKYJBTYPHBIMA W JTyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMHU, NPHHATBIMH B
oOmecTBe TpaBWJIaMHU W HOPMaMH TOBEJIEHUS W CIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLUANTN3AIMN 00YJarOIIUXCS.

JIn4HOCTHEIE pe3yNbTaThl OTpaXKaroT TOTOBHOCTh 00yJaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTHUBHBIX IICHHOCTHBIX OPUEHTAINI U pacIlIupeHue
OTIBITA JISATEITPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI

[IEHHOCTHOTO OTHOIIEHHS K OT€UECTBEHHOMY KYyJIBTypHOMY, HCTOPUUYECKOMY H
HAyYHOMY HACJICIUIO, TIOHMMAaHWs 3HAYEHUS XHUMHYECKOH HAyKH B IKH3HH
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BJIAJAETh JOCTOBEpHOW HHPOpMaIuen o
MEPENAOBBIX JIOCTHKEHUSX W OTKPBITHUSX MHPOBOH UM OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rPaKAaHCKOT0 BOCTINTAHUS:

MIPEACTABJICHHS O COIUATBHBIX HOPMaX U MPaBUJIAX MEKIMYHOCTHBIX OTHOIICHHH
B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIeIOBATEIbCKON, TBOPUECKON U PYTHX BHUAX JEATEILHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOH JCSTCIbHOCTH TPU  BBIMIOJHEHUH  yYEOHBIX,
MMO3HABATENIbHBIX 3aJ]1a4, BBIMOJHEHUN XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIMIOHUMAHHUIO U B3aUMOTIOMOIIIM B TIPOIECCE
ATOW y4eOHOW IEesATENbHOCTH, TOTOBHOCTH OIIEHWBATh CBOE TOBEAEHHE M IOCTYIKH
CBOMX TOBapHINEH C TO3UIMH HPABCTBCHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHMSI
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKIE TIPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U COCTABJISIOLINE OCHOBY
IUTS TIOHMMAaHMsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEICTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBA3SIX YeJIOBEKa C IPUPOTHON Cpeon,
O POJIM XMMHUH B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

NO3HABaTCIIbHBIC MOTHBBI, HANPABICHHBIC Ha TOJYYEHHE HOBBIX 3HAHHUHA I10
XUMHH, HEO0OXonuMble sl OOBSCHEHHs HaOIIOJaeMbIX MPOIECCOB U SBICHUM,
M03HABATENbHOM, MHOPMAITMOHHON U YATATEIbCKOW KyJIbTYpPhI, B TOM YHCJIC HABHIKOB



CaMOCTOATENIbHOM pabdoThl C Yy4YEeOHBIMM TEKCTaMH, CIPAaBOYHOM JIUTEPATypoOil,
JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMALIMOHHBIX TEXHOJIOTU;

UHTEpEC K OOYYEHHI0O U T[O3HAHWIO, JI0003HATEIBLHOCTh, TOTOBHOCTH W
CHOCOOHOCTH K cCaM000pa30BaHMIO, TPOEKTHOM U UCCIIE0BATEIbCKOM NEATEIIbHOCTH, K
OCO3HaHHOMY BBIOOpY HAMPAaBIEHHOCTH U YPOBHS OOyYEHHS B 1ajIbHENUIIEM;

4) popMHUpPOBAHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHMUE LIECHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 3JI0pOBBII 00pa3 *KU3HU, OCO3ZHAHUE MTOCIIECTBUI U HEMIPUITHE BPEIHBIX
NpUBBIUEK (yHNOTpeOJICHUs] aJIKOTOJisl, HApPKOTHKOB, KypEeHHUs), HE0OXOIUMOCTHU
cOOJIO/IEHUs MPaBUJl OE30MaCHOCTH MPU OOpaAIIEHUU ¢ XMMUYECKUMHU BEILIECTBAMU B
OBITY M peabHOM KU3HHU;

5) TpyA0BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY HM3yYEHHIO Ipodeccuil U Tpylda paszaudyHoro poja,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYIOBOM AESATEIbHOCTH, B TOM YHCII€ Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUN MO XMUMHUH, OCO3HAHHBIA BHIOOP MHIUBHUAYAJIHHOM
TPAEKTOPUM MPOAODKEHUST 0O0pa3oBaHHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHWMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEmHON
npodeccHoHaNbHON JeATEeIPHOCTH M PA3BUTUS HEOOXOJIMMBIX YMEHHM, TOTOBHOCTD
a/IanITHPOBaThCs B MPOo(ecCcHoHANIbHOM cpefie;

6) 9KOJIOrM4€eCKOro BOCUTAHMA:

HKOJIOTUYECKHU 1[EecO00pa3HOe OTHOLIEHUE K MTPUPOJIE KaK UCTOYHHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHHUS, TOHUMAHHUE LIEHHOCTU 3JI0pOBOr0 M 0€3011aCHOr0
oOpaza JKHM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 370POBbIO, OCO3HAHHME LIEHHOCTU COOIIOJEHUsSI MpaBUi OE30MacCHOTO
NOBEAECHUS MpU paboTe C BEUIECTBAMH, a TAKKE B CUTYaLIUX, YTPOKAIOLIUX 30POBbIO
1 >KM3HU JII0JICH

CHOCOOHOCTH NPHUMEHATh 3HAHUS, IOJyYaeMble IMPU H3YYEHUU XUMHUH, LIS
peleHns 3a1a4, CBA3AaHHBIX C OKPYKAlOLIEW IMPUPOIHOW CPENOW, JJIA IOBBIIICHUS
YPOBHSI 9KOJIOTHYECKOM KyIbTYPbl, 0CO3HAHUS TJI00AILHOTO XapaKTepa YKOJIOTHYECKUX
npo0ieM M TyTed HX PEeIIeHUs MOCPEACTBOM METOJIOB XUMHHU, IKOJIOTHYECKOTO
MBIIIEHNS, YMEHHS PYKOBOJCTBOBAaTHCSA UM B IT03HABATENILHONM, KOMMYHHUKAaTUBHON U
COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMETHBIX pPE3yJbTaTOB  BBIACISAIOT 3HAYUMBIE  JUIS
(dopMupoBaHUA MHPOBO33PEHHs OOIICHAYYHBIC TMOHSTUS (3aKOH, TEOpHUS, MPUHIIHII,
runoresa, GakT, CUCTEMa, MPOIIECC, SIKCIEPUMEHT U JPYIoe€.), KOTOPbIE UCIIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEeIMETax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX
npeaMeToB (OpMUPOBATh NMPEACTABIECHUE O IIEJIOCTHOM HAydyHOW KapTUHE MHUpa, U



YHUBEpCAIbHbIE  y4eOHbIE  JAcHCTBHUS  (IMO3HABaTENbHbIE, KOMMYHUKATHUBHBIE,
pPEryJsTUBHBIE), KOTOpble  OOecrneuyuBarOT  (POPMUPOBAHUE TOTOBHOCTU K
CaMOCTOATENLHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YYEOHOMU JESTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jJornueckue aeiicTBus:

YMEHHUSI UCIIOJIB30BaTh MPUEMBI JIOTUYECKOT'O MBIIICHUS PY OCBOCHUU 3HAHUIA:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHSATUM (BBIAEHATH UX XapaKTepHbIE IMPU3HAKH,
YCTaHABJIMBATh B3aHUMOCBSA3b C JAPYTUMH TOHSTHSIMH), WCIOJIb30BaTh MOHATHUS JIS
0OBSICHEHUS OTACIBHBIX (DAKTOB W SIBIICHUM, BHIOMPATh OCHOBAHMS M KPUTEPUH IS
KJacCU(DUKAMM XUMHYECKUX BEIIECTB M XUMUYECKHX PEaKUui, yCTaHABIUBATh
IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKIYy OOBEKTaMH M3YYCHHS, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAYKTUBHBIC, AEAYKTHUBHBIC, IO aHAJOTWM), JAeNaThb BBIBOABI H
3aKIIIOUCHMUS;

yMEHUE TPUMEHSATh B Tpollecce TMO3HAaHUS TMOHATUSA (TIpEeIMETHhIE W
METanpeJMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIOJIb3yEeMbI€ B XHMHH,
peoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XUMUM MOJICIIbHBIC MPEJICTABICHUS —
XUMUYECKUH 3HaK (CHMBOJI DJIEMEHTa), XuUMHU4eckas (opMyna U ypaBHEHHUE
XUMUYECKON pPEeaKIuu — MPU PEIIeHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YYETOM 3THX
MOJEJbHBIX MPEICTABICHUN BBISIBIATh U XAPAKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB MU XUMHUUYECKUX PEaKIUH, BBISBIATH
o0IKe 3aKOHOMEPHOCTH, NPUYUMHHO-CJICACTBEHHbIC CBSI3M M TPOTHUBOPEUMS B
M3Yy4aeMbIX MPOLIECCAX U SIBJIICHUSIX.

ba3oBrble ucciaenoBare/JbCKue AeHCTBHA:

YMEHHE UCIOJIb30BaTh IOCTABJICHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TAaKK€ B KaueCTBE OCHOBBI JJi1 ()OPMUPOBAHUS THUIIOTE3HI 1O MPOBEPKE
IPaBUILHOCTU BBICKA3bIBAEMBIX CYKJICHHIA,

MpUOOPETEHUE OIbITa MO IJIAHUPOBAHUIO, OPTraHU3allMM W MPOBEACHUIO
YUCHUYECKUX OJKCIEPUMEHTOB, YMEHHME HaOMI0JaTh 3a XOJOM  Ipolecca,
CaMOCTOATENIbHO POTHO3UPOBATh €ro pe3ysbTar, (popMylIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIIEOBAHUSA, COCTABIATh OTUET O
MIPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumei:

yMEHUE BbIOMpATh, AaHAJIM3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3NUYHBIX BUJIOB U (OPM MPECTABICHUSA, MOIYYaeMyI0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJIsIpHAsl IUTEpaTypa XUMUUYECKOTO COAEP KaHUsl, CIIPABOYHbIE MOCOOUS,
pecypcel MIHTepHETa), KpUTUYECKU OLIEHUBATh MPOTUBOPECUUBYIO U HEAOCTOBEPHYIO
uHpopMaIuio;



YMEHUE NPUMEHATh PA3IMYHBIE METOJbl M 3alpoChl MPU MOUCKE H OTOOpE
MH(pOpMAMU U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOUMBIX ISl BBINTOTHEHHS YUEOHBIX
U TIO3HABATEJIbHBIX 3a7lady OMNpEAeNIEHHOIO THIIAa, IMpUOOpeTeHHe ombiTa B 00JacTH
UCIOJb30BaHUsl  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJaJCHUE
KyJbTypOH  aKTUBHOIO  MCIOJIb30BaHUSl  PA3JIMYHBIX  IOHUCKOBBIX  CHCTEM,
CaMOCTOATENIbHO BBIOMPATHh ONTHUMAIBbHYIO (QOpMYy MpeAcTaBieHUs HHGOpMAIMU U
WUIFOCTPUPOBATH PEIIAEMbIE 3a7a4l HECIO0KHBIMA CXEMAaMH, THarpaMMamMu, ApyruMu
dbopmamu rpaduKu U UX KOMOUHAITUSIMU;

YMEHUE HCIOJb30BaTh M  AHAIM3UPOBaThb B  Mpolecce y4yeOHOH U
UCCIIEIOBATENbCKON JIEATEIbHOCTH HH(GOPMAILMIO O BIMSHUM IPOMBIIIIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH TPUPOIHOM CPEJIBI.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIe A1eHCTBHSA:

YMEHHUS 3a/7laBaTh BOMPOCHI (B XOJ¢ auaiora u (Uiam) AUCKYCCHH) MO CYILIECTBY
o0cy)x1aemMol TeMbl, POPMYJIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO BBIIIOIHEHUS
IPEIOKEHHOM 3a/1a4H;

YMEHUS MPEICTABIATh NOJIyYEHHbIE Pe3yJIbTaThl TO3HABATEILHON 1€ATEIbHOCTH
B YCTHBIX M NMUCBMEHHBIX TEKCTaX; JENaTh MPE3ECHTALUI0 PE3YJIbTAaTOB BBITOJIHEHHUS
XUMHUYECKOIO 3KcrepuMeHTa (J1abopaTOpHOrO OIbITa, JIabopaTOpHOW paboThl IO
HCCIIEJOBAaHUIO CBOWCTB BELIECTB, YU€OHOTO MTPOEKTA);

yMEHUA y4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATENIbHON M HCCIEIOBATENbCKON NEATEbHOCTH MPU PEIICHUHA BO3HUKAIOIIUX
po0seM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COTJIacOBaHMS MO3UIIUH (00CyXKIeHMUS,
OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMBI», KOOPIWHAIUS COBMECTHBIX JIEHCTBUM,
onpeereHue KPUTEPUEB 110 OLIEHKE KaueCTBA BBIMOJIHEHHOW pabOThI U JIpyTue).

PeryisiTuBHbIE YHMBepcajibHbIe YUYeOHbIe 1elCTBUS:

YMEHUE CaMOCTOSITEIBHO ONpPENENATh LEIu JEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJMPOBATH W MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh HambOosee 3((EeKTUBHBIE CHNOCOOBI PEIICHUs YYEOHBIX M
[IO3HABATENIBHBIX  337a4, CaMOCTOSITEIBHO COCTaBIATh WM  KOPPEKTUPOBATh
IPEIIOKEHHBIN AJITOPUTM JE€HCTBUN IIPH BBIIIOJHEHUH 33JaHUM ¢ YYETOM IOJyUYECHHUS
HOBBIX 3HaHUU 00 H3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PEaKIUsIX, OLCHUBAThH
COOTBETCTBHUE IMOIYYEHHOIO pe3yJbTaTa 3asBJICHHOHN 1I€JIM, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, PEIaracMble B yCIIOBUU 33IaHUM.

IPEAMETHBIE PE3YJ/IBTATBI

B cocraBe npeIMeTHBIX pe3yJbTaTOB 10 OCBOCHUIO 00S3aTEIBHOIO COJAEPIKaHMUS,
YCTaHOBJIEHHOTO JJaHHOM (heepalibHOM paboyeil mporpaMMoH, BbIAEIIAIOT: OCBOCHHbIE
00y4arolMMuUCs HayyHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM, CIELIMPUUECKUE IS
peIMeTHOM 001acTu «XUMUs», BUIbI IEATEIbHOCTHU 0 MOTYYSHUIO HOBOT'O 3HAHUS,



€ro MHTepIpeTaluu, NPeoOPa30BaHUIO U MPUMEHEHHUIO B Pa3IUYHBIX YU€OHBIX U HOBBIX
CUTYaIUSX.

K xoniy oOyuyenus B 8 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMCHUH:

e PpAacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHATHI: aTOM, MOJIEKyJa,
XMMHWYECKUN DJJIEMEHT, NPOCTOE BEIIECTBO, CJOKHOE BEIECTBO, CMECh
(oIHOpOJIHAs W HEOJHOPOJIHAsS), BAJEHTHOCTh, OTHOCUTEJIbHAs aTOMHas M
MOJICKYJIIpHAsi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi /10 XMMHUYECKOr0 3JIEMEHTa B COEIUHEHHH, MOJSPHBIA OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHHS, XUMHYECKas peakius, KilacCu(UKAIUsI pPEeakIuil: peakiuu
COCJIMHEHUSI, PEaKIIUM PA3JI0KEHUs, PEAKIIUN 3aMEIICHUs, PEaKIMu OOMEHa,
9K30- U DHJAOTEPMUUECKUE PEaAKIMHU, TETI0BOM 3h(PEKT peakiuu, siapo aToma,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOuTaj b, PaJUyC aroMa, XUMHYECKas
CBSI3b, MOJISIPHAS W HEMOJISIPHAS KOBAJICHTHAs CBsA3b, MOHHAS CBS3b, HOH,
KaTUOH, AaHUOH, pacTBOp, MaccoBas JOJs BemecTBa (IpolEHTHAs
KOHLIEHTpaIus) B paCTBOPE;

e WJUIKOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XMMHUYECKUX ITOHATHN U ITPUMEHSTh
ATH MOHSTHUS IPU ONMCAHUU BEIIECTB U UX MPEBPAILCHUM;

e HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJIsI COCTaBII€HUs (DOPMYJI BEIIECTB U
YPaBHEHUN XMMUUYECKUX PEAKLINN;

e ONpEIENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHCHUSX,
CTEIICHb OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHCHHIX, MPUHAIICKHOCTD
BEILIECTB K OMNpPEACIEHHOMY KjacCy COCIMHEHHH 1o QopMmynaM, BUJ
XUMHUUYECKOH CBS3M (KOBaJIEHTHAsI U MOHHAsI) B HEOPTaHMYECKUX COCAMHEHUSX;

e packpeiBaTh cwmbica Ilepuommueckoro 3akona J[. WM. Mengeneesa:
JIEMOHCTPUPOBaTh TMOHUMAHUE NEPUOJAUYECKOM 3aBUCHUMOCTH CBOWMCTB
XMMHUYECKUX DJIEMEHTOB OT MX MNOJIoKeHUs B Illepuonnueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BENIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHMSI, 3aKOHa ABOTajpo;

e ONKMCHIBATh U XapaKTepU30BaTh TabMUuHyI0 hopmy Ilepromuyeckoit cucTeMbl
XUMHUUYECKUX DJIEMEHTOB: pa3iMyaTh IMOHATHUS «IJIaBHas moArpynmna (A-
rpymma)» u «mnodounas noarpynna (b-rpymnmna)», Maibie ¥ 00NbIINE IEPUOIBI,
COOTHOCHUTH OOO3HAYCHHs, KOTOpbIe MMEIOTCa B Tabmuie «llepumommueckas
cucteMa xumuueckux osiaemeHTtoB JI. M. MeHnaeneeBay ¢ UYHMCIOBBIMH
XapaKTepUCTUKAMH CTPOSHUSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U 3apsij
anpa, oOIIee YMCIIO AJICKTPOHOB W pacHpeicsieHue UX IO DJICKTPOHHBIM
CJIO0SIM);



e KJIAaCCU(PUUUPOBATh XHMHYECKHE DIIEMEHTbI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHE PEeaKMH (110 YHCITY U COCTABY YYACTBYIOIIMX B PEAKIIUH BEIIECTB,
1o TerIoBoMy dPheKTy);

e XapakTepu3oBaTh (OMMUCHIBATH) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKJasi ONMHMCAHUE MPUMEPAMHU MOJIEKYJISPHBIX
YPAaBHEHUU COOTBETCTBYIOIUX XUMUUECKUX PEAKLIUM;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALLEHUN B PA3IMYHBIX
YCIIOBHUSIX;

e BBIUHCIIITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEILECTB,
MacCCOBYIO JIOJII0 XUMHUYECKOTO AJIEMEHTA 10 (POpMyJie COeTMHEHUS, MACCOBYIO
JIOJIFO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOM
peaKkiuu;

e TMPHUMEHATh OCHOBHBIE ONEPALMHU MBICIUTENBHON AEATEIBHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTeMAaTU3aIuio, KiaccUudUKaIHIo,
BBISIBJIECHUE TIPUYMHHO-CIIC/ICTBEHHBIX CBSI3€M — 11 HM3YyYEHHS] CBOWCTB
BELIECTB U XUMUYECKHUX PEAKIIU, €CTECTBEHHO-HAYYHbIE METObI IO3HAHUS —
HaOMIOZICHUE, W3MEpPEHHEe, MOJICIUPOBAHKUE, DKCIEPUMEHT (peasbHbId H
MBICJIEHHBIN );

e CIEAOBaTh MPABWJIAM IOJb30BAHUS XUMHUYECKOM MOCYJOW U JaOOpPATOPHBIM
o0opyIoBaHMEM, a TakXke mpaBwiaM oOpalleHusi ¢ BellecTBaMH B
COOTBETCTBUU C UHCTPYKIUSAMH IO BBIIOIHEHUIO JTA0OPATOPHBIX XUMUYECKUX
OTBITOB MO MOJYYEHHUIO U COOMPaHMUIO ra3000pa3HBIX BELIECTB (BOAOpOAA U
KHCJIOpO/ia), MPUTOTOBJIEHUIO PAaCTBOPOB C OMpeAeaEHHON MacCcOBOM jaoJiei
pPacTBOPEHHOIO  BEIIECTBAa, IUIAHUPOBaTh M  MNPOBOAUTH XUMHUYECKHE
AKCHEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO
WHIUKATOPOB (JaKkMyc, heHon(TalIenH, METUIIOPAHXK U IPyTHE).

K koHiy oOydyeHus B 9 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YYAIOIIMXCA YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATUN: XUMUYECKHUI JIEMEHT,
aTOM, MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO,
BaJIEHTHOCTb, 3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHHS, XUMHUYECKas
peakius, XuMUYECKasi CBsI3b, TEMJIOBOM A((PEKT peakiuu, MoJib, MOJISIPHBIN
00BbEM, pacTBOp, DJIEKTPOJIUTHL, HEAIIEKTPOJIUTHL, AJIEKTPOJIUTHUECKAS
JUCCOLMAIUS, pEaKIUH HWOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTUMblE M HEOOpaTHMbIE pEakUHUHh, OKUCIUTEIIbHO-
BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE,  QJJIOTPONHUsA,  aM(pOTEpHOCTh, XUMHUYECKass  CBS3b



(koBaJieHTHasi, HWOHHAs, METaJUIMYeCKas), KpHUCTaJUIMUYeCcKas PpelIETKa,
KOppO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMUMHUYECKOW PEAKUHH, MPEAEITBHO
nonycrumas konueHtpanus [T/1K BemecTsa;

WJUTIOCTPUPOBATH B3AaUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATUN U PUMEHSITh
ATH MOHSATHUS TPU ONMMCAHUU BEUIECTB U UX MPEBPAICHUN;

HCIIOJIB30BaTh XUMUUECKYIO0 CUMBOJIMKY JIJIsl COCTaBJICHUSI (POPMYJT BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINN;

OIPENCIATh BAJCHTHOCTh M CTEIEHb OKUCICHUS XUMUYECKUX JJIEMCHTOB B
COCIMHEHUSX  PA3JIMYHOTO  COCTAaBa, IMPUHAMJICKHOCTH  BEHIECTB K
OTPEACIEHHOMY KJIacCy COeAMHEHUU 1Mo GopmysiaM, BHJ XMMUYECKOU CBS3U
(KkoBaJICeHTHAasi, MOHHAs, METa/UIMYECKasi) B HEOPraHWYECKHUX COCAUHCHUSX,
3apsii MOHA 1O XUMHUYECKOM (opmylie, XapakTep cpelabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHHM, TUIT KPUCTAIUIMYECKON PEIIETKU KOHKPETHOTO
BCIIICCTBA;

packpbiBath cmbica Ilepmomnueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBAThL €r0 TOHMMAaHUE: OIKUCHIBATh U  XapaKTePU30BaTh
Tabnuunyto Qopmy Ileproauueckoil CUCTEMbl XUMHUUYECKHUX DJIEMEHTOB:
pa3IMyath TIOHATHUS «TJIaBHasg mnoarpynmna (A-rpymnma)y W «Imo0oYHas
noarpynmna (b-rpymnma)», Mamble W OOJBIIME TIEPHOJBI, COOTHOCHTH
0003HaYEHUs, KOTOPhIE UMEIOTCA B MEPUOJUYECKON TAOJIHIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U 3apsij
sJipa, 00IIIee YMCII0 JIEKTPOHOB U pacIpeIe]ICHUE UX 110 JICKTPOHHBIM CIIOSIM),
O0OBSICHATH OOIKE 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWMCTB JJIEMEHTOB U HX
COCJIMHEHUI B MpeJeNiaXx MAJIbIX MEPHUOJIOB M TVIABHBIX MOJArPYHN C YYETOM
CTPOEHHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMCHTBI, HEOPTraHUYECKHE BEIECTBA,
XUMHUUYECKHUE PEAKIMH (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEUIECTB,
o TerioBoMy 3(DQeKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUSI XUMHYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIMME W CHCHU(DUUECKUE XHMHYECKHE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECCTB, MOATBEPKIAsi OMUCAHUE TPUMEPAMU
MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHUUYECKUX
peaxkiuii;

COCTABIISITh YPABHEHUS AJICKTPOJIUTHUECCKON TUCCOLMAIINU KUCIIOT, IETI0YEH U
COJIeH, TOJHBIE W COKpalIEHHbIE YPAaBHEHUS pPEakUMil HOHHOrO OOMEHa,
YPaBHEHHUS PEAKIIUI, MOITBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOU CBA3U
MEK1y BEIIECTBAMHM PA3JIMUHBIX KJIACCOB;



pacKphIiBaTh  CYIIHOCTb  OKUCJIHTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMN
MIOCPEACTBOM COCTaBIICHHS SJIEKTPOHHOTO OajaHca STHUX PEeaKIluii;
IPOrHO3MPOBAaTh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOXKHOCTH IPOTEKAaHUSI XUMHUYECKMX TMPEBpAIlCeHUNd B PA3IUYHBIX
YCIIOBUSIX;

BBIUMCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA 10 (POpMyJie COeTUHEHUS, MACCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUECKON
peakuuu;

coOiroAaTh MpaBujia IMOJIb30BAHUS XMMHUYECKOW MOCYAOH U J1JaOOpaTOpHBIM
000pyI0BaHUEM, a TAaK)Ke MPaBUiIa OOpaIEHHs C BEUIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMHU IO BBIMIOJHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB IO
NOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YIJIEKHCIIOTO
rasa);

IPOBOAMTH PEAKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJIOpUA-, OpoMHI-, HOIUA-,
kapOonat-, Qocdar-, cunukar-, cyiabpar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M MOHBl HU3YYEHHBIX METaUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OINEpAaIlMd MBICIUTEIBHON AESITETbHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHE, O0O0OIIECHHE, CHUCTEMATHU3allMI0, BBISBIICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€il — i1 M3Y4YEHHUsS CBOMCTB BEUIECTB U XMUMHUYECKHUX
peakuuii, eCTEeCTBEHHO-HAyyHble METOJbl T[O3HAaHUA — HaOJIoAeHHe,
U3MEPEHUE, MOJICIINPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne

HaumenoBaHue pa3jiesioB u

KoanuyecTBO 4acos

KouTpoibHbIe

IIpakTH4eckue

JIEKTPOHHBIE (LM (pPOBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PeCypChl
padoThI padoTbI
Pasnea 1. [leppoHayanbHble XUMHYECKHE NOHSITHS
XuMus — BaxkHasi 001acTh
11 €CTCCTBO3HAHUS U 5 0 5 bu6nmoreka [JOK
' MPAKTUYECKOU NEeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YelloBeKa
BemecTBa u XuUMHUUeCcKHe bu6mmoreka [IOK
1.2 15 1 0
peaxkuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
91 Boznyx. Kucnopon. Ilonstue 6 0 0 bu6mmorexa [IOK
' 00 oKkcuIax https://m.edso00.ru/7f41837c
Bogopon.Ilonsitue o kuciorax bubnuorexa [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuorexa [JOK
2.3 5 1 1
OCHOBAaHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
24 . 11 1 1
HEOPraHUYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuogudeckas cucrema xummueckunx 31emMeHToB /[. U. MenaeneeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaﬂ CBA3b. OKI/[C.]IHTCJH)HO-BOCCTaHOBHTeJII)HbIe pealculm



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

[Tepuonuueckuii 3aKOH 1

31 Ilepnonnueckas cucrema 5 bubnumorexa [IOK
XUMUYECKUX dyiemMeHToB 1. 1. https://m.edso0.ru/7f41837c
Menpeneesa. CTpoeHue atoma
XuMHu4IecKas CBS3b. BuGmrorexa LOK

32 OxuemHTeLHO- 8 https://m.edso00.ru/7f41837c
BOCCTaHOBUTEIIHHBIE PEaAKIINH

bu6mmoreka [JOK
Hroro no paszeny 15 https://m.edSO(I)_.[ ru/7f41837c
PesepBHoe Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOITPAMME



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

9 KIIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabublie | IIpakTuyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
Pa3nes 1. BemecTBo 1 XMMHUYecKHe peakIiuu
11 [ToBTOpenue u yrirybiaeHue 3HaHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPONUTHYECKAS! JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMUYECKUX 4 0 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo0.ru/7f41a636
OO1w1ast XxapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmsl. Cepa u eé 6 0 0 bubnmorexa [IOK
' PYHIbL--€P https://m.edso00.ru/7f41a636
COCZIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3ot, pochop u ux 7 0 1 Bubmmorexa [JOK
' PYHIRL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XapaKTepUCTHKa XUMUIECKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIMHEHMS
Hroro no pazueny 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

Paznen 3. Mera/iibl 1 X COeJMHEHUSA

. bu6nmoreka [JOK
A 4
3 Obmme cBOfCTEA METAIIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasnerny 3
PesepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJTMYECTBO YACOB I10 [TPOTPAMME 68



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

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

1. Xumus. 8 kinacc. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Ocrpoymos, C.
A. Cnaakos).

2. Xumus. 9 knacc. Yueonuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C.
A. CnangkoB).

METOJIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Meroauueckoe mnocobue. 8 wmacc (aBropel O. C. T'abpuensn, U. T.
Octpoymos, 1. B. AkcéHoBa).

2. Ilporpamma kypca xumuu st 8—9 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaenunii (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).

3. Pabouas Tetpanp. 8 knacc (aBropsl O. C. 'abpuensn, C. A. Cnaakos).

4. Terpans mysg 1abOpPaTOPHBIX ONBITOB W TMPAKTUYECKUX pPabOT. 8 Kiacc
(aBtopnl O. C. I'abpuensn, . B. Akcénosa, . I'. OctpoymMoB).

5. Xumusi B TecTax, 3ajadax W ymnpaxhHeHusix. 8 kmacc (aBtopel O. C.

I"abpuensH, U. B. TpuryOuak). 7. DnexkrpoHHas popma ydyeOHHKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru/7f41a636



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




