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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XUMHHM Ha YPOBHE OCHOBHOI'O 00IlIET0 0Opa3oBaHUsl COCTaBJeHa
HAa OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTENbHOMN
IporpaMMbl OCHOBHOTO 0011ero oopasoBanus, npeactaBieHHblx B PI'OC OO0, a
Takke Ha OcHOBe (eaepaibHOM pabodeil MporpaMMbl BOCIHMTAHUS U C YYETOM
KOHIICTIIIMK TpenojaBaHusi y4eOHOro mnpeamera «XuMus» B 00pa3oBaTEIbHBIX
opranu3anusx Poccurickoin denepanuu.

[IporpaMmma mo xumMuu Ja€T NOPEACTaBICHHE O LENAX, OOIIeld cTpaTeruu
oOyueHus, BOCIIUTAHUSA U Pa3BUTH O0y4YaIOUIMXCA CPEACTBAMHU YUeOHOTO IMpEaMETa,
yCTaHaBIMBAaeT  00s3aTENbHOE  MPEAMETHOE  COJEp)KaHHWEe, IMpEedyCMaTpUBAET
pacmpenesieHde €ero Mo KjaccaM W CTPYKTypUpOBaHUE [0 pasjeinaM U TeMaM
OporpaMmbl MO  XUMHH, OIpeAeNseT KOJIWYECTBEHHbIE W  KaueCTBEHHbIE
XapaKTEPUCTHKU COJEPKAHUS, PEKOMEHAYEMYIO MOCIEAOBATENbHOCTh H3yYEHUS
XUMUU C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKH y4€OHOTO
Ipouecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydaroluxcs, ONpeAeNsieT BO3MOKHOCTH
npeaMera IS pealu3aiuu  TpeOOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TAKXKe
TpeOOBaHMIA K pe3yibTaTaM 00yUYEHUsI XMMUU HAa YPOBHE LIEJIEH N3YUEHUs NMpeaMeTa 1
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATENBHON JEATEIBHOCTH OOyYarolerocs o
OCBOEHUIO yUE€OHOIO COJIEP KAHUA.

3HaHWE XHUMHUM CIYKUT OCHOBOM it  (OPMHUPOBAHHUS MHUPOBO33PEHUS
o0y4Jaronierocs, €ro NpeacTaBlIeHud 0 MaTepUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb
UTpalOT QopMUpYEMble XUMHEN MPEACTaBICHUS O B3aMMOIPEBPALICHUSX SHEPIUH U
00 DSBOJNIONMM BEHIECTB B MPHUPOJAE, O MYyTIX pEIIeHUs I[I00aNbHBIX MpolseM
YCTOMYHBOTO PAa3BUTHUS YEJIIOBEYECTBA — CBHIPHEBOM, JHEPrE€TUUYECKOM, MHUILIEBOU HU
HKOJIOTMYECKOI 0e30nmacHOCTH, MPOOJIEM 3APaBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peayiv3allii BO3MOXKHOCTEH NIl caMOpa3BUTHA U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 00IIeH 1 (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJl B (OPMHUPOBAHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB  HMX  CaMOCTOATENBbHOM  Y4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M  HCCIEAOBATEIbCKUX yMEHUH, HEOOXOAUMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B MPOPECCUOHAIBHOM JESITENbHOCTH;

3HAKOMHUT CO CHeNU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJblBA€T OCHOBBI
LIEJIOCTHOTO B3IJISiJa Ha €IMHCTBO MPUPOJAbI U YEJIOBEKA, SBJISIETCSA OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIIUXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOILIEGHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K OPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTUYECKOE
oOpa3oBaHHe 00yJarOIINXCS.

JlanHbpie HampaBlieHUsS B OOYYECHUH XHMHH OOECIEUYMBAIOTCS CIEIM(PUKON
colepKaHusi ~ y4yeOHOro  mpeaMmeTa,  KOTOPbIA  SIBJIIETCA  MEJaroruvyecku



aJlalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKM XMMHMM Ha OIpEAEIEHHOM 3Tamne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHHS OPUEHTHUPOBAH Ha
OCBOEHHE OOYyYaIOUIMMUCS CHUCTEMbl NEPBOHAYAIBHBIX MOHITHUA XUMHH, OCHOB
HEOPTraHWYECKOM XUMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHITUI OPraHUYECKON
XUMUH.

CrpykTypa conepkaHUsl MPOTpaMMbl O XHUMHH C(HOPMHpPOBAHA HAa OCHOBE
CUCTEMHOT0o mnoaxoaa K e€ uszydeHuro. CojaepixaHUE CKIIAIbIBAETCA H3 CHUCTEMBI
HNOHATUM O XMMHUYECKOM DJIEMEHTE U BEUIECTBE M CHCTEMBI IOHATHH O XMMHUYECKON
peakuuu. O0e 3TH  CUCTEMBl CTPYKTYpHO OpPraHM30BaHbl [0  MPUHIUILY
MIOCJIEIOBATEIBbHOIO Pa3BUTUS 3HAHMI HA OCHOBE TEOPETUYECKHUX NPEJICTAaBIICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMH;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— IPEJICTaBICHUI 00 3IEKTPOJUTUYECKOM TUCCOLMALIMU BEIIECTB B paCTBOpaXx.

Teopernyueckne 3HaHUS  PAcCCMATPUBAIOTCS HA  OCHOBE  AMIMPHYECKHU
MOJIYYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BHBAIOTCA IOCJIEIOBATEIBLHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBINOJNHSS (PYyHKUHUU OOBSICHEHUS U MPOTHO3MPOBAHUS CBOMCTB,
CTPOEHHS M BO3MOYKHOCTEH NPAKTUYECKOTO NMPUMEHEHUS U IOIYYEHUS H3y4aeMbIX
BEILIECTB.

OcBoeHue nporpaMMsbl 0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XMMHYECKOM COCTaBJSIIOIIECH HAy4YHOM KapTUHBI MHpPA B JIOTUKE €€ CHUCTEMHOMU
OPUPOABI, LIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO M METOJAaM IO3HAHUS B
Hayke. M3ydyeHne XUMHUM NMPOUCXOAUT C MPUBJICYCHUEM 3HAHUN U3 paHEE U3YUYECHHBIX
yueOHbIX npeameToB: «Okpyxatomuii mup», «buonorus. 5—7 kinacce» u «duszuka. 7
KJIacC».

[Ipu u3ydeHUU XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOU
HayKM Kak OOJaCTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHUYECKON NesATEIbHOCTH
YelloBeKa U Kak OJHOrO W3 KOMIIOHEHTOB MHUPOBOHM KyJbTypbl. 3ajgada y4eOHOro
npeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUNA — BaKHEUIIUX
(aKkTOB, MOHATHI, 3aKOHOB M TEOPETHUECKHUX MOJOKEHUM, HOCTYMHBIX 0000UIEHUI
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIIEHUH K Hay4YHBIM METOJaM
MO3HAHUS TMPH H3YYCHHHM BEIIECTB M XUMHUYECKHX peakuuid, B (HOpMHpPOBaAHUH U
Pa3BUTHM MMO3HABATENIbHBIX YMEHUN M UX MPUMEHEHUU B y4eOHO-TIO3HABATEIbHOU U
y4eOHO-UCCIIEIOBATENbCKON  JEATEIbHOCTH, OCBOCHHMM  MpPaBH  0€30MaCHOIO
oOpalieHus ¢ BelleCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yuyeHMun XUMHH Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs Ba)XKHOE
3HaYeHHUe MPUOOPENN TaKue 1eJH, KakK:

— (QopmMupoBaHHWE HHTEJUIEKTYaJbHO pPa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;



— HAIMpPaBJICHHOCTh OOyUYEHUS HA CHCTEMATHYECKOE MPUOOIICHNE O0yUJaroImnXCs
K CaMOCTOATENbHON IMO3HABATEIbHOU AESTENIbHOCTH, HAYYHBIM METOJAM IMO3HAHUS,
(bopMHUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— oOecreyeHue yCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O00YyYarouuMucs
OMbITa Pa3HOOOPA3HOW JEATEIBLHOCTH, MO3HAHWUSA U CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMM), HMMEIONIUX YHUBEPCAIbHOE 3HAUYCHHE JJIst
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH,

— (QopmupoBanue oO0mell  QYHKIUOHAIBHOM M  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHSTh U OLCHUBATH SBJIICHUS OKPYKAIOILIETO
MUpa, UCTIOIB3YS 3HAHUS U OIBIT, TOJIYICHHBIC TIPH W3yUYCHUU XUMHH, TPUMEHSATh X
P pEIIEHUHU TTPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JCSITEIHHOCTH;

— (opMupoBaHUE Yy 00YJaAIONUXCS TYMAaHUCTUYCCKUX OTHOIICHHM, TOHUMAHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JUIsI BBIPAOOTKH SKOJOTHYECKU IEIECO00pPa3HOro
MOBECHUS B OBITY U TPYAOBOU JEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKPY’KaroIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHUIO HA OCHOBE YCBOCHHMSI OOIIEYEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTHU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIEr0 00yUYeHu .

OO6mee yncno 4acoB, OTBEIEHHBIX JJISl U3YUYCHHUS] XUMUM HAa YPOBHE OCHOBHOTO
obmero oOpaszoBaHus, coctaBisieT 136 wacoB: B 8 kiacce — 68 uvacoB (2 yaca B
Henenm), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).

COJIEP KXAHME OBYUYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XUMUYECKHE IOHATHUS

[IpeqmeT xumuu. Posib XMMHUM B )KM3HU YEJI0BEKa. XMMUSA B CHCTEME HayK. Tena
u BemiecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE BEILIECTB.
Ilonatue o Meromax mHoO3HAHMSA B XMMHHM. UHCTBIe BemiecTBa M cMecu. CriocoObl
pa3aeaeHNs] CMECEH.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJIBI XUMHYECKHUX
a1eMeHTOB. [IpocThie U COXKHBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumudeckas ¢opmyia. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTEIbHAsA aTomHas macca. OTHocuUTeNIbLHas
MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XMMUYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Mousib. MonsipHas Macca. B3auMoOCBSI3b  KOJIMYECTBA,
MacChl U YUCJa CTPYKTYPHBIX €UHUIL BemecTBa. PacuéTel Mo opmynaM XUMHUUECKHX
COCJIMHCHMH.

DOU3NYECKNE U XUMHUYECKHUE SIBIICHUS. XUMHUYECKass PEakuusi U €€ IPU3HAKH.
3aKOH COXpaHEHHSI MacChl BeIEeCTB. XuMuUYeckue ypaBHeHusa. Kiaccuduxanus
XUMHUYECKUX PEaKIIUH (COSTUHEHHMS, Pa3JI0KCHUS, 3aMEIICHUS, 0OMEHA).

Xumuyeckuii IKChepumMeHm:



3HAKOMCTBO C XHMMMYECKOW MOCYAOW, MpaBwiaMu pabOThl B J1abOpaTopuul U
npuéMamMu oOpaiieHusi ¢ JabOopaTOpHbIM O0OPYJOBAaHMEM, H3yUYEHUE U OIHCAHUE
¢u3HUecKuX CBOMCTB 00pa3IiOB HEOPTAHUYECKHUX BEIECTB, HAOMI0IeHNE (DU3UIECKUX
(naBieHHE BOCKA, TasHUE JibJla, pacTUpAaHHME caxapa B CTYNKE, KHUIICHUE U
KOHJICHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, NPOKAIUBAHUE MEIHON
IPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) sIBIICHUN, HAOMIOI€HHE U OIKCAaHUE
MIPU3HAKOB MPOTEKAHN XUMUYECKUX pEaKLMil (pa3ioKeHrue caxapa, B3auMOJEHCTBHE
CEpHOI KHCIOTHI C XJOpuaoM Oapus, pasioxeHue rugapokcuna meau (ll) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Xkene3a ¢ pactBopom coiu menu (Il), uzyuenue
CIIOCOOOB pa3JieJICHUs] CMECeil: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHUE, BbIIAPUBAHUE,
AUCTUIUISIIIMSL, XpoMaTorpadusi, MpOBEICHNE OUUCTKU MOBAPEHHOM COJIM, HAOII0IeHIE
Y ONIMCAHUE PE3YJIbTATOB IIPOBEICHHUS OIbITA, MWILTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs
MacCChl, CO3/IaHHE MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmecek razos. CocraB Bozayxa. Kucimopon — 3JIEMEHT M IPOCTOE
BelecTBo. HaxoxieHue kucnopoaa B npupojie, PU3n4ecKrue 1 XMuMUYECKUE CBOMCTBA
(peakuun ropenusi). Oxcuapl. I[lpumenenune xkucnopoga. CrocoObl TONyYEHUS
KHUCIIOpOJia B JIAOOpaTOPUH U MTPOMBIIIUIEHHOCTH. KpyroBopoT KuCIopoaa B MPUPO/IE.
O30H — anmoTponHas MoAu(pUKaAIUs KHUCIOPOIa.

TemnoBo#t 23 PexT XUMUUIECKON peakiui, TePMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE pEAKIHUH. TOINIMBO: yrojlb M METaH. 3arps3HEHHE BO31yXa,
YCWJIEHHE MapHUKOBOT0 3(pdekTa, pazpylieHne 030HOBOTO CJIOS.

Bonopon — aneMeHT U mpocroe BelecTBo. HaxoxaeHnue Boxopona B Ipupoze,
du3nuecKrue 1 XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIocoObI nmoydeHusi. Kuciorsr u
COJIH.

Monsipabiil 00BEM ra3oB. Pacy€Tel N0 XUMUUECKUM YPaBHEHUSIM.

dusnueckre cBoicTBa Bojbl. Bonma kak pactBoputens. PactBopsl. HackieHHbIe
U HEHACBIIICHHbIE PacTBOpHL. PacTBOpUMOCTH BeElIECTB B Bojae. MaccoBas Joiis
BEIlIECTBA B pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUsA. Poiib pacTBOpPOB B
NpUpPOE W B KU3HU 4enoBeka. KpyroBopor BoAbsl B NOpUPOJE. 3arps3HEHHE
MpUPOAHBIX BOA. OXpaHa U OUKUCTKA TIPUPOIHBIX BOJI.

Kimaccudukanuss Heopranmyeckux coeauHennit. Oxcunbl.  Knaccudukamms
OKCHUJIOB:  coJjieoOpasyromue  (OCHOBHBIC,  KHUCIOTHBIe,  aMdoTepHbIe) U
HecoseoOpasyromue. Homenkinarypa okcuaoB. @usnyeckue 1 XUMUYECKHE CBOMCTBA
OKCcuI0B. [lomyyeHue okCuioB.

OcHoBanusa. Krnaccudukanus ocHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusd. HomeHknatypa ocHoBaHud. @Dusznueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [TonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinor. duznueckue u
XHMHUYECKHE CBOMCTBA KHUCJIOT. Psn aktuBHoctu wMertauioB H. H. bekerosa.
IlonydyeHue KHUCIIOT.



Comu. Howmenkiarypa cosieil. ®PU3NUECKHME W XUMHUYECKHUE CBOMCTBA COJIEH.
ITonyuenue coien.

['eHeTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAUECTBEHHOE OIPENICIICHUE COAEPKAHUS KHUCIIOPOJla B BO3JAYXE, IOJyYECHHE,
coOupaHue, pacrno3HaBaHWE W HU3yYEHUE CBOMCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aMMOJEHUCTBUS BEUIECTB C KUCIOPOAOM M YCIIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxkapa), 0O3HaKOMJICHHE C OOpa3llaMu OKCUIOB U OINHUCAHUE HUX CBOWCTB,
MoJIy4eHHe, coOMpaHue, pacro3HaBaHWE M U3Y4YEHHE CBOMCTB BOJOpojJa (ropeHue),
B3auMojielicTBUEe Bojopoaa ¢ okcuaoM wmeaud (l1) (BO3MOXKHO HCHOJIB30BaHUE
BHJICOMATEPHAIIOB), HAOMIOeHNE OO0pa3loB BEIIECTB KOJIMYECTBOM | MOIIb,
MCCJIIOBAaHNE OCOOEHHOCTEH PacTBOPEHHMSI BEIIECTB C PA3IMYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, B3aMMOJICUCTBUE BOJBI C METaIaMU (HATPUEM M KajibI[MeM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUATIOB), HCCIEJOBaHUE OOpa3lioB HEOPraHUYECKHUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHUE HW3MEHEHUs] OKpPacKU HWHIUKATOPOB B
pacTBOpax KHUCJIOT W IleNoueil, m3yueHue B3aumojehcTBusi okcuga meau () c
pacTBOpPOM CEpPHOM KHCIOTBI, KHCIOT C MeETaUlaMU, PEaKIUi HeWTpaIu3aluu,
IIOJIy4€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOIO METajla JIPYyTUM W3
pacTBOpa COJIY, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Ba)KHEeHIlne KI1acChl
HEOPTraHUYECKUX COCTUHECHUIN.

Iepuoanueckuii 3akoH u Ilepuoanyeckasi cucrema XUMHYECKHUX IJIEMEHTOB
A. U. MenpgeaeeBa. CTpoeHue aTroMoOB. XUMHYeCKass CBA3b. OKHCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[TepBbie MOMBITKU KJIaCCU(UKAIUN XUMUYECKHUX 3JIeMEHTOB. [loHsATHE O Tpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJIbI, TaJIOTEHBI,
WHEpPTHBIE Ta3bl). OJIEMEHThI, KOTOpble 00pa3yloT aM(QOoTepHblE OKCUIbl U
TUIPOKCUBI.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema Xxumuueckux 3memMeHToB J[. U.
MenneneeBa. Kopotkonepuonnass u jiauHHonepuoaHas ¢dopmel [lepuoanueckoit
cucteMbl xuMmMuueckux dnaemeHTtoB [[. M. MenneneeBa. Ilepuoasl u rpynisl.
PU3NYECKNAN CMBICI IOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIBI JJIEMEHTA.

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. Dnektponbl. CTpoeHUE
ANIEKTPOHHBIX 000J10YeK aTOMOB MepBbiX 20 xumudeckux snemeHToB [lepuonnueckon
cucreMbl JI. 1. MenzaeneeBa. XapakTepUCTUKA XMMHUYECKOI'O DJIEMEHTA IO €ro
noJjioxkeHuro B Ileprnonnueckou cucreme . . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHsI paadyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAINIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB MO IpynnaM U Mepruogam.

3nauenue Ilepuonnueckoro 3akoHa W IleproanyuecKord CUCTEMbl XHUMHUYECKHX
DJIEMEHTOB JJI1 pa3BuUTUs Haykd U npaktuku. [[. WM. MenpaeneeB — yd€HbIA U
rpakIaHUH.



Xumuueckass cBsi3b. KoBaneHTHas (MOJsipHAasT W HEMOJsipHasi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHus. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporuecchl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe O0O0pa3loB BEHIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHUE
TMAPOKCHJIA LHMHKA C PAacTBOPAMHM KHCIOT M WIEJIOYEH, NPOBEIECHUE OIBITOB,
WJUTFOCTPUPYIOUIUX IPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEeHHeE,
PEeaKIMK Pa3IOKEHUS, COSTUHEHUS).

Mesxcnpeomemmnunie ceasu

Peanuzanuss MeXNpeaMETHBIX CBS3€d NpU HW3YYEHUHM XHUMHH B 8 Kjacce
OCYIIIECTBISICTCS. Yepe3 MCIOJIb30BAHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKIIA.

OO1iue ecTeCTBEHHO-HAyYHBbIE MOHATHUS: HAy4dHbIM (akT, TUIOTE3a, Teopus,
3aKOH, aHAJIU3, CUHTE3, KJIacCU(HUKaLus, IEPUOIUIHOCTh, HAOJIIOIEHUE, SKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.

duznka: MaTepusi, aToM, dJEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJ, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, >JEKTPUUECKUHM 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, (pU3nuecKue BETUUYHMHBI, €IUHULBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, runpochepa, MUHEpabl, TOPHBIE MOPOAbI, MOJIE3HBIE
MCKOITa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHMYeCKasi peakuus

[lepnognueckuit 3akoH. [lepuoanueckas cucrema XUMUYECKHUX dyeMeHTOB 1. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB INEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLMs W WX COCAMHEHUM B
COOTBETCTBHHM C MOJIOKEHUEM JIEMEHTOB B [leproanyeckon CUCTEME U CTPOEHUEM UX
aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMUYECKOM CBSI3U. THUNBI KPUCTALIMYECKUX
PELIETOK, 3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKH U BUIA
XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHWUYECKHX BEHIECTB. XHUMHYECKUE
CBOMCTBa BEIIECTB, OTHOCSALIMXCS K pa3IMYHBIM KJjaccaM HEOPraHWYeCKHUX
COEIMHEHHI, TEHETUYECKAsl CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUECKUX PEAKIUM M0 Pa3iIuyHbIM MpU3HAKaM (IO YUCITY U
COCTaBYy yYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHIO
CTENEHEH OKHUCJIEHUS XMMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
KaTajn3aTopa). JK30- U S3HJAOTEPMUUECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.



[TonsstTue o ckopoctn xuMuyeckoil peakuuu. llonarue o006 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusx. IIoHATHE O TOMOreHHbIX M TIe€TEPOre€HHBIX
peakuusax. Ilonarne o karamuse. [loHsatne o XxmmuueckoM paBHOBecur. PDaKTOpHI,
BIMSIOIIAE HAa CKOPOCTh XHMMHYECKOM pPEakUMW U IOJIOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxiuu, AIIEKTPOHHBIN OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIBHON pEaKIHH. CocraBnenue ypaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAaKIMl ¢  HUCHOJIb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OanaHca.

Teopusi 3IEKTPOTUTUYECKON OUCCOLUMALMM. DJEKTPOJIUTHI U HEJIEKTPOJIUTHI.
Katuonsl, aHuoHbl. MeXaHM3M JUCCOIMALIMM BEIIECTB C Pa3JIMYHBIMU BUJIAMHU
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu monHOrOo OOMEHa. YCIIOBHSA TMPOTEKAHUS PEaKIuii MOHHOTO OOMEHa,
MIOJIHBIE U COKPalIEHHbIE HOHHBIE YpaBHEHUA peakiuil. CBOMCTBA KUCIOT, OCHOBAHUM
U coJed B CBETE NPEIACTaBICHUA OO0 3JIEKTPOJIUTHYECKON JIUCCOLMALUU.
KauecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O THApONIM3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJVIOB U HEMETAILJIOB (TpaduTa 1 aaMasa), CJIOKHBIX BEIIECTB (XJopuaa
HATpus), WCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEAKUUH OT
BO3JICUCTBHS Pa3IMYHBIX (PAKTOPOB, UCCIEAOBAHHUE SJIEKTPONPOBOAHOCTA PACTBOPOB
BEILIECTB, Ipollecca JHCCOUMALUMU KHUCIOT, IIeJo4er © cojed  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICO MaTEPHUANIOB), IMPOBEACHUE ONBITOB, WLIIOCTPUPYIOIINX
MPU3HAKKU TIPOTEKAHUSI PEaKIuii HOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BBIIEICHUE
ra3a, oOpa3oBaHHE BObI), OMNBITOB, WIUTIOCTPUPYIOLIUX TPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEakUuMid (TOpeHue, peakluuyd paslioKEeHHs, COCIUHEHUs),
pacno3HaBaHWE€ HEOPTraHWYECKHUX BEIIECTB C MOMOILBIO KaueCTBEHHBIX pPEaKIMil Ha
MOHBI, PELICHNUE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTaunsbl 1 X coeIMHEHUS

O6miass  xapaktepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHble CTeneHu OKucieHuss. CTpoeHue M (PU3HUECKHEe CBOMCTBA MPOCTHIX
BEILIECTB — TaJIOTEHOB. XMMHYECKHUE CBOWMCTBA HA MpHUMEPE XJI0pa (B3aUMOJEHUCTBUE C
MeTa/llaMHi, HeMeTajUlaMu, Ienodyamu). XiopoBojopoa. ColnsHas — KUCIOTa,
XAMUYECKUE CBOMCTBA, MOJYUYCHUE, MPUMEHECHUE. JlelCTBHE XJI0pa U XJIOPOBOIOPOIA
Ha OpraHu3M YesioBeka. BaykHel e Xaopuapl U UX HaX0XKACHHUE B PUPO/IE.

O6mass xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue U (u3MUecKHe CBOMCTBa
MPOCTHIX BEIIECTB — KUCJIOPOJa M CEPhl. AJUIOTPOIHBIC MOAU(MUKAIIUN KUCIOPOJa U
cepbl. XuMHUeckue cBoWcTBa cepbl. CepoBOIOpOA, CTpOEHUE, (PU3UYECKHE U
XUMu4eckue cBoicTBa. OKCHUIBI Cepbl Kak MNPEICTABUTENU KHUCIOTHBIX OKCHJIOB.
CepHas kuciota, (pu3MdecKue U XUMHUECKHE CBOMCTBA (00IIME KaK MPEICTABUTEIS
KJlacca KHCIOT U creuuduueckue). XUMUYECKHEe pEeakluH, JeKallle B OCHOBE



IPOMBILUIEHHOTO CHoco0a TOJy4YyeHUs CEpHOM KucaoThl. IIlpuMeHeHue cepHoit
kucnotel. Comu CcepHOM KHCIOTHI, KAuyeCTBEHHAs peakluus Ha Cylab(ar-uoH.
Haxoxnenue ceppl M €€ COEIMHEHUMM B IIPUPOAE. XHMHUYECKOE 3arps3HECHHE
OKpY>KAIOIIEH Cpelibl COETMHEHUSIMU Cepbl (KUCIOTHBIE AOXKIU, 3arpsA3HEHUE BO3oyXa
1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLEHHUSL.

OOmass xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHW OKHUCIEHHUS. A30T, pacnupoCTpaHEHUE B MPHUPO/IE,
¢usnyeckue U XUMHUUECKHe cBoicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
(u3nyecKkue 1 XUMHUYECKUE CBOICTBA, OJyyeHUe U npumeHeHune. Cosim aMMOHUS, UX
(pusnyeckue U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha MOHBI
aMMOHHUA. A30THasg KUCJIOTa, €€ MOIy4YeHHe, (PU3NYECKHe M XUMHUYECKHE CBOICTBa
(obmue kak mpencTaBUTENs Kiacca KHCIOT u crneuuduueckue). Vcmonp3zoBanue
HUTPATOB U COJIEH aMMOHHMSI B KayeCTBE MUHEPATbHBIX yHoOpeHHil. XuMHUYecKoe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COECOUHEHHMSIMH a30Ta (KHUCIOTHBIE JI0XKIIH,
3arpsi3HEHUE BO31yXa, MOYBbI U BOAOEMOB). Docop, auIoTponHbIe MOAU(PUKALUU
docdopa, puznueckne u xumuyeckue cpoiictBa. Okcua docdopa (V) u pochopnas
KHCIIOTa, (U3MYECKHEe M XUMHUYECKHME CBOWCTBa, moayyeHue. Mcmonab3oBaHue
¢docdaToB B KaueCcTBE MUHEPATIBHBIX yI0OPEHUIA.

OO6mrass xapakrepuctuka snemMeHToB |V A-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIEHMS. YTIIEpPOJ, aJFIOTPOIHBbIE MOAU(PHUKAIUY,
pacupocTpaHeHue B HpHUpoAe, (PU3MYECKHE U XHMHYECKHE CBOWCTBA. AACOpOIMS.
Kpyrosoport yraepona B npupoje. Okcuipl yriepoaa, ux (GU3n4ecKue 1 XuMUYECKUe
CBOMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBbI, [IOJYyYE€HHE U IPUMEHEHHUE.
DKoJloTMUecKre TMpoOJieMbl, CBsi3aHHbIE C OKcuiaoMm yriepoaa (1V), rumotesa
100aJbHOTO TOTEIUICHUSI KJMMaTta, MapHUKOBBIM 3¢ @deKxT. YronapHas KucioTa U eé
COJIu, HMX (U3NYECKHME W XHUMHUYECKHE CBOMCTBA, IOJYyY€HHE U IPUMEHEHUE.
KauectBenHas peakuusi Ha KapOoHaT-wOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHayanbHbIEe MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEIUHEHHSIX
yraepojna (MeTaH, 3TaH, TWIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHas KHUCIIOTA).
[IpupoHble UCTOUYHUKHU YTIEBOAOPOAOB (Yrojib, MPUPOJHBIN ra3, HEPTH), TPOLYKTHI
ux TmepepaboTku (OeH3WH), WX poOJib B OBITY W MPOMBINIIEHHOCTH. [loHsTHE O
OMOJIOrMYECKH BaXKHBIX BEILLECTBAX: )KMpaX, OeJKax, yrieBoJax — U UX pOJId B KU3HU
4esioBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCIUHEHUN.

Kpemnuii, ero pusnyeckue u XMMUYECKUE CBOMCTBA, OJyUYEHHUE U IPUMEHEHUE.
Coenunenust kpemHus B mpupoae. O6mue npencrapienus o0 okcune kpemuus (1V) u
KpeMHueBoi kucinore. CUIMKAThl, UX HUCIIOJb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxkneiiime cTpouTeNnbHbIE MaTepHalibl: KepaMHKa, CTEKJO, IEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 UCMOIb30BAHUSL CTPOUTEIBHBIX MAaTEPUATIOB B
MMOBCEIHECBHOM KU3HU.

Xumuueckuii IKCnepumenm:



U3ydeHUe 0Opa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOMIOACHUE TPU3HAKOB MX
MIPOTEKAHUS, OTBITHI, OTPAKAIOITNE (PU3UICCKUE U XUMUIECKHE CBOWCTBA TaJIOTEHOB H
UX COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHUICOMATEPUAIOB), O3HAKOMJIEHHUE C
oOpasliaM XJIOpUJIOB (TaJOT€HUIOB), O3HAKOMJICHHE C oOOpa3lamu cepbl U €€
COCIMHEHUSIMU  (BO3MOKHO  MCIIOJIb30BAaHHME BHJIEOMATEPHUANIOB), HAOJIOJCHUE
mpouecca OOyrauBaHMs caxapa I0J JACHCTBUEM KOHLEHTPUPOBAHHON CEpHOMU
KHCIIOTBl, HW3Y4Y€HHUE XWMHUYECKHX CBOHCTB pa30aBICHHOW CEpPHOM KHCIIOTHI,
IPOBE/ICHUE KAYEeCTBEHHOM peaKkIuu Ha Ccylb(aT-uoH W HaOII0JIeHHWE TNpHU3HaKa e€
IPOTEKaHMUs,, O3HAKOMJICHHWE C (PU3MYECKUMM CBOMCTBaMU a3oTa, Qocdopa u ux
COCIMHECHMI (BO3MOYKHO WCIIOJIb30BaHUE BHUIACOMATEPUATIOB), 00pa3iaMu a30THBIX U
dochopHBIX yaoOpeHuit, moiydeHne, cCoonpanre, pacro3HaBaHUE U U3YUCHUE CBOMCTB
aMMMaKa, IMPOBEJCHUE KAaueCTBEHHBIX pEakIuii Ha MOH aMMOHHS U (ocdaT-uoH U
U3y4CHUE IPU3HAKOB UX MPOTEKAHUS, B3aUMOJICUCTBUE KOHLIIEHTPUPOBAHHON a30THOU
KHUCIIOTHI C MEJIbIO (BO3MOXKHO MCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), U3YUCHUE MOIeei
KpPUCTAJUIMYECKUX peIIETOK anMasza, rpadura, QyanepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJCcOpOLIMK  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM W
YCTPONCTBOM MPOTUBOTA3a, MOJy4YeHUE, COOMpaHHe, paclo3HABaHUE U H3yUCHHUE
CBOMCTB YTJICKUCIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX pEaklUid Ha KapOoHAT u
CUJIMKAT-UOHBI U U3YyUYECHUE IIPU3HAKOB UX NMPOTEKAHUS, 03HAKOMIIEHUE C ITPOAYKLIIUEN
CUJINKATHOW MPOMBIINUIEHHOCTH, PEIIEHUE 3SKCHEPUMEHTAIBHBIX 3a7ad 110 TEME
«BaxxHeunIe HeMEeTauIbl U UX COCAUHEHUS.

MeTtajuuibl 4 MX COCAMHEHMS

OO6mrast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxenus B [lepuoanyeckoit cucreme xumuieckux 3nemeHToB 1. . Menneneesa u
cTpoeHus: atoMoB. CTpoeHue MeTauioB. Meramnuueckas CBA3b M MeETallInyecKas
KPUCTAJUIMYECKAsl pEIIETKA. OJIEKTPOXUMHUYECKHM Ppsi  HANPSHKEHUM METallIOoB.
dusznueckre W XUMHUYECKHE CBOMCTBA MeTayioB. OOIMe CrnocoObl MOJTyYeHUs
MeTaioB. [loHsTHE O KOPPO3WM METAUIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI MX OT
koppo3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHHE B OBITY
Y IPOMBIILICHHOCTH.

[llenounsle MeTabl: MOJIOKEHUE B lleproanyeckoil cUCTEME XUMUYECKUX
anementoB JI. M. MenpaeneeBa, CTpo€HHME HX aTOMOB, HAXOXKJICHHUE B MPUPOIE.
duznueckre U XUMUYECKHE CBOWCTBa (Ha mpuMmepe HaTpus U Kamus). OKCUIBI U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne meI0UHbIX METAIVIOB U UX COCTUHEHUN.

IllenouyHO3eMeNbHBIE  METAJAbl MarHMM W KaJblMW: MOJIOXKCHHE B
Ilepuoanueckoi cucreme xumudeckux siemeHToB [[. . MenneneeBa, cTpoeHue HUX
aTOMOB, HaxOXJeHue B npupoac. dusznueckne M XUMUYECKHE CBOMCTBA MarHus W
Kasblus. BakHelme coequHeHus Kaablus (OKCUI, TUAPOKCH, coiu). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUS!.

AmomuHuii: nojoxxkenue B [leproanyueckoil cucteMe XMMHYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHue aroma, HaxoxJaeHue B mpupoge. Dusnueckue u



XUMHUYECKUE CBOWCTBA altOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA M THAPOKCUIA
AIFOMUHUS.

Kenezo: nonoxenue B [lepuognueckon cucreme xummuyeckux sneMeHToB /. U.
MenpeneeBa, CTpO€HUE aToMa, HAXOXKAeHUE B npupojie. Pu3nueckue U XUMMUYECKUE
cBoiicTBa xene3a. Oxkcunpl, Tupokcuasl u conu xxenesa (1) u sxenesa (I11), ux cocras,
CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIGHHE C oOpasllaMd METaUIOB U CIUIaBOB, HUX (UINYECKUMU
CBOMCTBaMHU, U3YYEHHUE PE3YJIbTATOB KOPPO3HH METALJIOB (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHUJIA KalbllMsd W HATpUsi C
BOJOM (BO3MOXKHO HCIIOJIb30BaHHWE BHJIEOMATEPUANIOB), HCCIEAOBAaHUE CBOMCTB
XKECTKOM BOJIbI, IPOLIECCA TOPEHUS Kejle3a B KUCIOPOoJe (BO3MOYKHO HCIIOIb30BaHUE
BHUJICOMATEPHUAJIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEAKI[Md Ha HWOHBI:
MarHusi, KaJbllus, amoMuHus, uHKa, skene3a (1) u xenesa (1), memu (1),
HAOJIIOICHUE U OMMCAHUE TMPOILIECCOB OKPAIMBAHUS TJIAMEHU MOHAMU HATPHS, KaIus
M Kajablus (BO3MOXKHO  HCIIOJb30BAaHHE  BUJEOMATEpUAJIOB), HUCCIEIOBAHUE
aM(OTEpHBIX CBOKMCTB THUAPOKCHAA ATIOMUHUS W THUIPOKCHAA IIMHKA, PEIICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHeuIe MeTauibl U UX COCAMHEHUSD.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTtBa u Marepuanbl B IOBCEAHEBHOW JKH3HU 4YeJOBeKa. be3omacHoe
WCIIOJb30BAaHUE BEILIECTB MU XUMUUYECKUX peakiuid B ObiTy. llepBas momouis mnpu
XUMUUYECKUX 0KOTraxX U OTPaBJICHUSIX.

XYMMHUUYECKOE 3arps3HEHUE OKpYKawomiell cpenbl (mpenesbHas A0MyCTUMAast
KOHIleHTpalus BemiecTB, nainee — [1JIK). Pomp xumum B pernieHUu 3KOJIOTHUECKHX
npo0Jem.

Xumuueckuii IKCnepumeHm:

M3yueHHe oOpasloB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, IMOJUMEpPHBIE
MaTepualbl).

Mesxcnpeomemmnuwie ceasu

Peanmmzannss mexXnpeaMETHBIX CBSA3€M NPU M3yYEHMHM XUMHM B 9 Kiacce
OCYUIECTBJISIETCSL Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK W MOHSTUH, SIBISIONIMXCS CUCTEMHBIMH JIJII OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O I[UKJIA.

OO0mme ecTeCTBeHHO-HAY4YHbIE TOHSTHS: HAay4YHbIM (aKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiaccupuKanus, MEePUOJAUYHOCTh, HAONIOACHHUE,
AKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHHUE, MOJIENb, SBJICHHUE, MMAPHUKOBBIA dPQEKT,
TE€XHOJIOT U, MATEPUAIIBI.

®dusuka: MaTepusi, aToM, JIEKTPOH, MIPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUH 3apsiji, TPOBOJIHUKH, MOJTYITPOBOIHUKH,
IUAJIEKTPUKHU, (OTODJIEMEHT, BEIIECTBO, TeN0, OO0BEM, arperaTHoe COCTOSHUE
BEILIECTBA, Tra3, pPAacTBOP, PACTBOPUMOCTh, KPHUCTAJUIMYECKas pEIIETKa, CIUIABHI,



duznYecKre BETUYNHBI, €AMHUALIBI U3MEPEHHS, KOCMUYECKOEe MPOCTPAHCTBO, MJIAHETHI,
3BE361, CoTHILE.

buonorusa: d¢orocunTe3, npixanme, Ouocdepa, IKOCHUCTEMa, MHUHEPAIBHBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpochepa, MUHEPATBI, TOPHBIE MOPOJIBI, MOJIC3HBIE
MCKOTIaeMBbIE, TOTUIUBO, BOJTHBIC PECYPCHI.

IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE ~ PE3yJbTAaThl  OCBOCHHS  IMPOrpaMMbl  OCHOBHOI'O  OOIIEro
00pa3oBaHUs JOCTHTAlOTCS B XOJC¢ OOYYCHHS XUMHHM B CJMHCTBE Y4YCOHOW W
BOCIIUTATEIILHOW JEATEITBHOCTH B COOTBETCTBHU C TPATUIIMOHHBIMU POCCHICKUMU
COLMOKYIBTYPHBIMH W JAYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, IIPUHSATHIMH B
oOmiecTBe TMpaBUJIaMM ¥ HOPMAaMd IIOBEICHUS U CHOCOOCTBYIOT —Ipoleccam
CaMOMO3HAHUS, CAMOPA3BUTHUS U COLIMATM3ALNN 00YJarOIINXCAL.

JImgyHOCTHBIE pe3yIbTATHI OTPaKAIOT TOTOBHOCTb 00yJaroImuxcs
PYKOBOJICTBOBATHCSI CHCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIUI U PACIIUPECHUE
OTIBITA JICATEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAYYHOMY HACJICJIUIO, TIOHMMAaHUS 3HAYCHHUS XHUMHYCCKOW HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIMOCOOHOCTH BJANETh JOCTOBEPHOW HHMOpMaIUei o
MEePEIOBBIX JIOCTH)KEHUSIX M OTKPBITHAX MHPOBOM M OTCUYECTBCHHOW XUMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

NPEJCTABIICHUSI O COINMAJIbHBIX HOPMAax HM MPaBHIAX MEKIMYHOCTHBIX
OTHOIICHUIA B KOJUIGKTHBE, KOMMYHHKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HON, Y4eOHOUCCIIEIOBATENbCKOM, TBOPYECKONH U JIPYTHX BHUAAX NESATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOI COBMECTHOH JEATEIHHOCTH MPH BBHITIOJHEHUN yUEOHBIX,
MO3HABATEIBHBIX 3a]la4, BBIMOJIHCHUN XWMHUYECKHUX OSKCIICPUMEHTOB, CO3JaHUU
y4eOHBIX MPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHUIO W B3aUMOITOMOIIY B TIPOIIECCE
ATON y4eOHOW NEeATETHLHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEACHUE W TIOCTYITKU
CBOMX TOBApHUIIEH C MO3MIIMU HPABCTBCHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHHUSI
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHYCCKHE MPEICTABICHUS O BEIIECTBE M XUMHUYCCKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M COCTABIISIONINE OCHOBY
JU TTOHMMAaHMsI CYIIHOCTH HAyYHOH KapTHHBI MHUpA, NPEJCTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIBI, B3AUMOCBS3X UEIOBEKa C MMPUPOITHON CPEIOi,
O POJIM XMMHUH B MIO3HAHUH ITHX 3aKOHOMEPHOCTEH;



NIO3HABATEJIbHBIE MOTHMBBI, HAIPABJICHHBIE Ha TMOJIYYEHUE HOBBIX 3HAHUHN IIO
XUMUHU, HEOOXOAWMBIC /I OOBSCHEHWS HAOIIOMaeMbIX TMPOIECCOB U  SBJICHUMA,
MO3HABATENbHON, WH(OPMALMOHHOW M YHUTATENbCKOM KYyJIbTYypbl, B TOM YHCIE
HAaBBIKOB  CaMOCTOATENBHOM  paboThl €  y4eOHBIMM TEKCTaMH, CIPaBOYHOMN
JUTEPATYypO, JOCTYHNHBIMM  TEXHUYECKMMU  CpEICTBAaMH  HMH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOy4YeHHI0 W TMO3HAHUIO, JIO003HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0OOpPa30BaHUIO, TPOCKTHOW U UCCIIEIOBATEIILCKON JEATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOYUEHHUS B JaJIbHEUIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3[0pOBBIA 00pa3 >XM3HU, OCO3HAHME TMOCIEACTBUN M HEMpPUITHE
BPEAHBIX  MPUBbIUEK  (YHOTpPeOJNEHHS  aJKOrojisi,  HApKOTUKOB,  KYypEHHs),
HEOOXOAMMOCTHU COONIOACHUS MPpaBUi 0€30MIaCHOCTU P OOPAIIEHUH C XUMUYECKUMHU
BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEPEC K MPAKTUYECKOMY HU3YUYEHHUIO mpodeccuil u Tpyla pa3iuyHOTO poja,
YBaXKEHHE K TPYAY U PE3yibTaTaM TPYIAOBOM JEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIA BHIOOP WHIAMBUIYaJTbHON
TPAaCKTOpPUM TMPOAOHKEHUSI 00pa3oBaHHMs C Y4E€TOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIENIHON
MpO(PECCUOHAIBHON JIEATENTbHOCTH W Pa3BUTUS HEOOXOJIMMBIX YMEHUH, FOTOBHOCTh
aJIalTHPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LEIECO00Pa3HOE OTHOIICHHE K IPUPO/IE KaK HCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUs, IOHMMAaHUE LIEHHOCTU 3J0POBOr0 M 0€30MacHOro
oOpaza >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 370POBbI0, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUSI MpaBUi OE30MacHOTO
MOBEACHUS TP padOTe C BEIIECTBAMH, a TAKKE B CUTYaIUSIX, YTPOKAIOIINX 3I0POBBIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydyaeMble TPU HU3YUYCHUU XUMHH, IS
pelIeHusl 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CPENOW, Ui IOBBIIICHUS
YPOBHS  DKOJIOTMYECKOM  KyJIbTYpbl, = OCO3HaHUS  IJI00AJIBHOTO  XapakTepa
HKOJIOTMYECKUX MpoOJeM U MyTel HuX pelleHus MOCPEeICTBOM METOJIOB XHMUH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB  BBIACISAIOT 3HAUYUMbBIE A
(dbopMHpOBaHKS MHUPOBO33pPEHUSI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPHs, MPUHIMII,
runoresa, (akT, cuctema, Ipolecc, SKCIEPUMEHT U APYroe.), KOTOPbIE UCIIONb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEAMETaxX M IMO3BOJSIOT HA OCHOBE 3HAHUU W3
ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O I[EJIOCTHON HAYYHOW KapTHHE MUDA,



U yHUBEpCalbHble Y4yeOHble JeWlcTBHUS (MO3HABATENbHbIE, KOMMYHUKATHBHbIE,
pPETYJISTUBHBIE), KOTOpble  oOecreuynBalOT  (opMUpOBaHME  TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOH e TETbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUS UCTOIB30BATh MPUEMBI JIOTHUECKOTO MBIIICHUS TPU OCBOCHUH 3HAHUIA:
PacCKphIBAaTh CMBICT XHMHYECKHX TOHATHN (BBIACISATh UX XapaKTepHBIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHATUSIMU), UCIOJIB30BaTh TMOHSTHUS IS
OOBSCHEHUS OTACNIbHBIX (PAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUSA U KPUTEPHUH IS
KJaccu(UKaMM XUMUYECKUX BEHIECTB M XUMHUYECKUX PpEaAKIUH, YyCTaHABIMBATh
MIPUYHHHO-CJICACTBEHHBIE CBSI3M MEXITY OOBEKTaMH W3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTHBHBIC, JCIYKTUBHBIC, IO AaHAJIOTHWH), JEJaTh BBIBOJIBI U
3aKJIIOYCHUS;

yMEHUE TPUMEHSATh B IMpoIecce TO3HAHUS TMOHATUS (TIPEeIMETHbIE U
METaIpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJIENIH, HCIOJIb3YEeMbIE B XHUMUU,
MpeoOpa3oBbIBATh IIUPOKO IMPUMEHSIEMbIE B XUMHUU MOJICIIbHBIC MPEACTABICHUS —
XUMUYECKUM 3HaK (CHUMBOJ DJJIEMEHTa), XHUMHUYecKas QopMmyna H ypaBHEHHE
XUMUYECKON pEeaKIuu — PU pElICHUU yueOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM ITHX
MOJIENIbHBIX TPEJICTABIICHUN BBISIBISATh U XapaKT€pPU30BaTh CYIIECTBEHHbIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMUYECKHX BEHIECTB M XUMHUYECKHX PEAKIUW, BBISBISTH
o0IMe 3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIC CBSI3W M TPOTUBOPEYHS B
M3y4aeMbIX MPOIIECCaX U SIBIICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHUE UCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAaHUs, a TAKXKE B KAYeCTBE OCHOBHI N1 ()OPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MPUOOPETEHUE OMbITa MO [UIAHUPOBAHUIO, OpPraHU3allUd U MPOBEICHUIO
YUYCHMUYECKMX  DJKCIEPUMEHTOB, yMEHHE Ha0mojaTh 3a XOJ0M  IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (popmMynupoBaTh 0O0OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITAa, UCCIEIOBAHMS, COCTABISATh OTUET O
MpoJIeTaHHOM padore.

Pabora c nndopmanmueii:

yMEHUE BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHEPOPMAIIHIO
Pa3MUYHBIX BUJIOB U (POPM MPEACTABICHMS, TOJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsS JIUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIIPaBOUYHbBIE MOCOOUs,
pecypcel IHTepHeTa), KPUTHYECKH OIIEHHWBATh MPOTUBOPEUYMBYIO UM HEIOCTOBEPHYIO
uH(bOpMaIHIO;

YMEHUE TPUMEHSATh Pa3IUYHbIE METOJBl W 3allpoChl MPH TOWUCKE W OTOOpe
uH(OPMAITUU U COOTBETCTBYIONTUX JIAHHBIX, HEOOXOIUMBIX IS BHITTOJTHCHHS YUECOHBIX
U T03HABATENIbHBIX 3a7a4 OMNPEEIEHHOrO0 THUIla, MPUOOPETEHHE OIbITa B 00JIaCTH
WCIIOJIb30BaHUsI ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW,  OBJIAJICHUE
KyJIbTypOll  aKTMBHOTO  WCIIOJB30BAaHUSI  PA3JIMYHBIX  TOMCKOBBIX  CHCTEM,



CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaNbHYIO (OpMY MpelncTaBieHus HHGOpMALMK U
WJUTFOCTPHUPOBATH PEIIaeMbIe 3a/1a4i HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, IPYyTUMU
dbopmamu rpadKu ¥ X KOMOUHAITUSIMU;

yMEHUE HCMOJb30BaTh M  aHaJU3UpOBaTh B  Ipoliecce y4dyeOHOM U
UCCJIeIOBATENLCKON JIEATENIbHOCTH HH(OpMAIKI0O O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MPUPOTHON CpPEIb.

KoMMyHHKATHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe NeCTBUS:

YMEHHS 3a7aBaTh BOIMPOCHI (B XOJA€ Jauanora u (KWiau) JUCKYCCUU) MO CYHIECTBY
o0cyx1aeMoii TeMbl, GOPMYITHUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHLHO BBIMOIHEHUS
PeNIoKEHHON 3a/1au;

YMEHHsI TPEACTABIATh MOJYyYEHHBIE PE3YyIbTaThl MO3HABATEILHOU JCSITEIbHOCTH
B YCTHBIX W MUCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTAIUI0 PE3YyJIbTATOB BHITIOJHEHUS
XUMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOTO OMBITa, JabOpaTOPHOM paboTHl TIO
HCCIIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

YMEHHUSI y4eOHOrOo COTPYJHMYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
MO3HABATENBHON M MCCIEI0BATENBCKON ACSITENIHHOCTH MPH PEIICHUH BO3HUKAIOIINX
npo0OsieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIHHA (00CyXIeHus,
OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPAHHAIIMS COBMECTHBIX JCHCTBUH,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThl U APYyTHE).

PeryisiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHE CaMOCTOSITENIFHO OIPEAENATh IENH JAEATEeIbHOCTH, IUTAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBATh M TpPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOUpaTh HauOosiee 3(PGEKTHUBHBIE CIHOCOOBI PEIICHUS YYEOHBIX U
MO3HABATENBHBIX  3a7a4, CaMOCTOATENbHO COCTAaBISATh WIHM  KOPPEKTUPOBATH
MPEUIOKEHHBIM aJrOPUTM JEHCTBUM MPU BBITOJHEHUH 33JaHUN C YYETOM NOIYYEHUS
HOBBIX 3HAHMW 00 H3y4yaeMBIX OOBEKTax — BEIIECTBAX W PEAKIHUAX, OLIEHWBATH
COOTBETCTBHUE TMOIYYCHHOTO pe3yibTaTa 3asBICHHOW IEJH, YMEHHE HCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MpeJIaraéMble B yCIOBUU 33 IaHHM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yNbTaTOB MO OCBOSHUIO 00SI3aTEILHOTO COIEP KAHNUS,
YCTaHOBJICHHOTO JJaHHOU (perepanbHoi paboyeil mporpaMMoid, BEIACIISIOT: OCBOCHHBIE
O0Oy4JaroNMMUCs Hay4YHbIC 3HAHUS, yMEHHS U CIIOCOOBI IEUCTBUH, cielIMbUIECKUE IS
IPEeIMETHON 00JaCTH «XUMUS, BUABI ACATEIBHOCTU IO MOJIYYSHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTaluy, MpeoOpa3oBaHUI0 W MPUMEHEHUI0 B PA3IMYHBIX yUEOHBIX M
HOBBIX CHUTYyaIHUsIX.

K koHity oOydenust B 8 kijiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:
® pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHSATHH: aTOM, MOJIEKYJIa,

XUMHUYECKUNA DJIEMEHT, NPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMECh
(omHOpOMHAST W HEOAHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAs aToOMHas W
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBAa, MOJIb, MOJISIpHAsl Macca, MaccoBas
JI0JII XUMUYECKOTO JJIEeMEHTa B COSAMHEHHH, MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTA,



OCHOBAHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIECHUS, XUMUYECKas
peakimsi, KiacCu(pUKAIMS PEaKIUi: peakiiui COSAMHEHUS, PEAKIIUN Pa3I0KEHUS,
peaKIMy 3aMeIEHUs, PEaKkIuu OOMEHa, JK30- W HHAOTEPMUUYECKUE PEaKIIHH,
TEII0BOM 3(PPeKT peakuuu, sAPO aToMa, AIEKTPOHHBIM CJIOW aTroMa, aTOMHas
opbutanb, paguyc aroMa, XHUMHUYEcKash CBsI3b, IMOJIApHAs U HEMOJspHAs
KOBAJICHTHAsl CBSI3b, HOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J0Js
BellecTBa (IMPOIIEHTHAs KOHIIEHTpAIKs) B pacTBOPE;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUN U IPUMEHSITh 3TH
MIOHATHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIsi COCTaBJieHHUS (OpPMYJ BEIIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIIUN;

OTpeEeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETICHD
OKHUCJICHUSI AJIEMEHTOB B OMHAPHBIX COCIUWHEHHUSAX, MPUHAAJICKHOCTh BEIIECTB K
ONnpenen€éHHOMY KJIacCy COEAMHEHHH 1o ¢opMmynam, BUI XUMHUYECKON CBSA3M
(KoBaJICHTHAsl U MOHHAS) B HEOPTraHUYECKUX COCMHEHUSX;

packpbiBaTh  cMmbicn  [lepuogmueckoro  3akona [, WM. Mengeneesa:
JEMOHCTPUPOBATh  I[OHMMAaHUE  NEPUOJAUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX TosioxeHus B [lepuoauueckoil cucreme, 3aKOHOB
COXpPAaHEHHUSI MacChl BELIECTB, IIOCTOSHCTBA COCTABA, AaTOMHO-MOJIEKYJISIPHOIO
y4eHUs1, 3aKOHa ABOTaIpO;

ONUCBHIBATh U XapaKTepu3oBaTh TabiuuHyro ¢opmy Ilepronuueckoil cucTteMbl
XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas NoArpymmna (A-rpymnmna)» u
«mobounas noarpynma (b-rpymnma)», Maneie U OONBIINE MEPUOABI, COOTHOCHUTH
o0o3HaueHus, KoTopble wumerTcs B Tabmune «llepuoamueckass cucrema
xuMmudeckux 3meMeHToB [[. M. MenaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XMMHMUYECKHX 3JEMEHTOB (COCTaB W 3apsj sijapa, oOLIee YHCIIOo
AIEKTPOHOB U PaCHpeAeI€HUE UX MO SJIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh  XUMHYECKHE  DJEMEHThI, HEOPraHWYEeCKHWE  BEIIECTBa,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, IO
TerI0BoMY 3P (DEKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHUE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, TOATBEpKAasi OINUCAHWE TMPUMEpPAMH MOJEKYISIPHBIX YypaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIHO MAacChl BEILECTB,
MacCOBYIO JOJII0O XUMHYECKOTO 3JIeMEHTa 1o (opmyJie COCTUHEHHUS, MACCOBYIO
JOJII0 BELIECTBA B PacTBOPE, MPOBOAUTH PACUEThl 10 YPABHEHUID XUMHUUYECKOU
peaKkIuu;

MPUMEHSITh OCHOBHBIE OIEpPallUd MBICIUTEIBHON AEATEIbHOCTH — aHalu3 Hu
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINI0, KIAaCCU(DHUKAIINIO, BBISBIICHUC
MPUYUHHO-CIEACTBEHHBIX CBSI3€d — IS W3Y4YEHHS CBOWCTB BEIECTB U



XUMHUYECKUX PEaKIIMid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HaOJI0IeHUE,
U3MEpPEHHE, MOAEIINPOBAHUE, SIKCIEPUMEHT (PEaibHbI U MBICIICHHBIN );
ClIeIOBaTh MpaBUJIaM [OJIb30BAHUS XHMHUYECKOM TOCYyIOH U JabopaTopHBIM
000py0BaHUEM, A TAKXK€ MpaBHIaM OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMU 110 BBIINOJHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB IIO
MOJIYYCHUIO M COOMpaHUIO Tra3000pa3HbIX BENMIECTB (BOJAOpPOAA M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh M MPOBOAWTH XUMHUYECKHE HKCIIEPUMEHTHI 10
pPacno3HaBAHHMIO PACTBOPOB IIEJIOYEH W KHCIOT C IOMOIUBI0 HHAMKATOPOB
(makmyc, dheHondTaienH, METUIOPAHXK U JPYTHe).

K xonmy oOydenus B 9 kiaacce npeiMeTHbIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSTHI: XUMUYECKUWA 3IJIEMEHT,
aToOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCICHHS, XHMHYECKas
peaxuus, XuMHUYecKas CBA3b, TEIUIOBOM 3(PPEKT peakinu, MoJib, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIMTHI, HEJJIEKTPOJIUTBI, JJIEKTPOJIUTHYECKAs JHCCOLMALNS,
peaklMy HOHHOTO 0OMEHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEoOpaTUMBbIe peakuuu, OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHbBIE peakuuu,
OKHUCJIUTENb, BOCCTAaHOBUTEIb, OKHUCIEHHE W BOCCTAHOBJIICHUE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XMMHUYECKas CBsI3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECcKas),
KpUCTaJUIMYECKash PelI€TKa, KOPPO3Hsl METAJUIOB, CIIABbI, CKOPOCTh XUMHUYECKOU
peakuuu, npeaensHo nonyctuMas konuentpanus 111K BemecTsa;
WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMUYECKUX TMOHITHI U IPUMEHSThH 3TH
NOHATHUS IIPH ONMCAHUU BEIIECTB U UX MPEBPAILLECHUN;
UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHHUsSI (OpPMYJ BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
ONpPENENATh BAJEHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHMSIX PA3JIMYHOrO COCTaBa, NMPUHAIJIEKHOCTh BEIECTB K ONPEACIEHHOMY
KJIacCy coeAuHeHUuW 1o QopMynam, BHUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAas,
MOHHAs, METaJUIMYecKasi) B HEOPraHWYECKUX COCAUHEHUSX, 3apsA] HOHA 10
XUMHUYECKON (hopMyIie, XapakTep Cpeibl B BOJHBIX PAcCTBOpPaxX HEOPTraHUYECKHUX
COEIMHEHHI, TUIT KPUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BELIECTBA;
packpbiBaTh cmbichn  [lepuommyeckoro 3akona JI. WM. Mengeneesa wu
JEMOHCTPUPOBATh €ro MOHMMAHHE: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ilepuogmueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnma)» u «modounas noarpynna (b-rpymnmna)», masie u
OoJbIIME TEPHOAbl, COOTHOCUTH O0O3HAUEHUs, KOTOpblE HMEITCA B
NePUOANYECKON TabiuIe, ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB W 3apsj sjpa, oOlIee YUCIO 3JIEKTPOHOB U
pacripeiesieHie UX 1Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IIHEe 3aKOHOMEPHOCTH



B U3MEHEHUU CBOMICTB 3JIEMEHTOB U MX COCJIMHEHUN B MpEAEax MaJIbIX MEPUOJI0B
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHHS MX aTOMOB,;

KIacCU(PUIIMPOBATh  XMUMHYECKUE  DJIEMEHThI, HEOPTraHWYECKHE  BEIIECTBa,
XUMUYECKHUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOUIUMX B PEAKIIMU BEUIECTB, IO
TerioBoMy 3G(deKTy, MO0 HU3MEHEHHUIO CTElEeHEeW OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) 00MKE W CrenuUUecKrue XUMHUECKHE CBOMCTBA
MPOCTBIX W CIIOXKHBIX  BEIIECTB, TMOATBEPXKIas OINMCAHUE TMPUMEpaMu
MOJICKYJIIPHBIX Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKITU;
COCTaBJIATh YPABHEHUS JJICKTPOJUTHUYECKON TUCCOLUAIMU KHUCIOT, IIEJIoYed u
COJICH, MTOJIHBIE U COKpPAIIEHHbIE YPABHEHHSI pEaKI[Uii HOHHOTO 0OMEHa, YpPaBHEHHUS
peakuuii, TMOATBEPKIAIOMIUX CYIIECTBOBAHME TE€HETUYECKOM CBA3U MEXAY
BEILIECTBAMHU PA3IMYHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MTOCPEICTBOM
COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PEaKIuii;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBHSIX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJI0 XMMHYECKOTO d3JeMeHTa 1Mo (opMysie COSIUHEHUS, MacCOBYIO
JIOJII0 BEILIECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUYECKOUN
peakIuu;

coOyofaTh TMpaBWIa TMOJb30BAHUS XHUMHUYECKOW MOCYI0H U Ja00OpaTOpHBIM
000pynOBaHUEM, a TakK)Ke IMpaBuia OOpalleHUsl ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIMSIMUA 110 BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHYECKHUX OIBITOB TIO
MOJIYYCHHIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO Ta3a);
POBOJUTH PEAKIMH, TMOATBEPKIAIONINE KAUYEeCTBEHHBI COCTaB Pa3IUYHBIX
BEILIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHUA-, OPOMUI-, HOAUA-, KApOOHAT-,
docdar-, cuimkar-, cymbdar-, THIAPOKCHUA-UOHBI, KATHOHHI AMMOHHUS W HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

NPUMEHSTh OCHOBHBIC OMNEPAIlMM MBICIUTEILHON NESITeIbHOCTH — aHajiu3 |
CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATH3allii0, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJISI U3YUYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINM,
€CTeCTBEHHO-HAyUYHbICE  METOJbI TO3HAHWS —  HaAONIOJieHHWe, HW3MEpeHue,
MOJICIIUPOBAHUE, DKCIIEPUMEHT (PEabHBIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoTbI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 2 bubnnoreka IIOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bubnnoreka IIOK
' peakiuu https://m.eds00.ru/7f41837¢
Htoro no paznemny 20
Pa3nen 2. BaxkHeiimime npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [JOK
' 00 okcHugax https://m.eds00.ru/7f41837¢c
99 Bonopoa. ITonsarue o kuciorax 8 1 bubnmnorexka HOK
' 1 COJIAX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢
0)
54 CHOBHBIC KJIaCChI 1 1 1 bu6nuoreka [IOK

HEOPraHWYECKUX COCIUHEHU

Hroro no paszneny 30

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

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 [Iepuoanueckuii 3aKoH u 7

bu6nuoreka [IOK
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.

32 ORHCIHTEN:HO- 8 ! E::;i?;&t;igr?ﬁfﬂ%k
BOCCTAaHOBUTEIIbHBIE PEAKLIUU
bubnnoreka HOK
Hroro no pasaeny 1 https://m.edsoil.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edso00.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O 68 4 5
[MPOI'PAMME
9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No /11 HaumeHoBaHue pa3ie/ioB U TeM Komrpoapmste  Tpaxruseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypesr
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yrinyoneHue 3HaHUN 5 1 bubmmnoreka HOK
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuoreka [JOK
peaKkuuit https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALIM. 3 1 1 bubmuorexa [JOK
XHWMHUYECKUE PEAKIINN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pasnena 2. Hemerausibl 1 X COeIUHEHUSA
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51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
O011ast XapaKTEPUCTUKA XUMHUYECKUX
2.2 Z-)JIGHI;GHTO]S VIAI-) nel. Cepa u eé 6 bubmorexa HOK
' PyHBL. +-€p https://m.eds00.ru/741a636
COEUHEHUS
OO01mas XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 bubmorexa LOK
' Py ’ ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
OO01as XxapakKTEpUCTUKA XUMUUYECKHUX
2.4 3ne§eHT01§) IVA?r Bl YTIepoa U 8 bubmorexa HOK
' . PYIIIBL. PO https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTa/iILI M BX COeTUHEHU S
. bubnuorexa [IOK
3.1 Obmpae cBofiCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [{OK
3.2 BaxkHelme MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepHalibl B )KHU3HH YeJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMst 3 bubmmorexa TIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBerieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOIUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

L'abpuensam, O. C. Xumus. 8 kiacc: ydeOHUK 117151 00111e00pa3oBaTeNbHbIX Yupekaenuii O.
C. I'abpuensn. -M.: Ipoda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpeneparbHOro KOMIIOHEHTa rOCYAapCTBEHHOTO
cTaHjapTa ob1ero oopasoBanus B 001eo0pa3zoBaTeNbHBIX yupekaeHusIX Bonrorpaackoit
obnactu -Bonrorpan: Yuutens, 2006.

T'abpuensn, O. C. Xumus. § Kiacc: KOHTPOJIbHBIE U MpoBepouHbie padoTsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

T'abpuensn, O. C. Xumus. 8 xiacc: pabouas terpanpb k yueoHuky O. C. ['abpuensna O. C.
INabpuensn, A. B. SlmykoBa. - M.: [Ipoda, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynbTuMeaniTHBIE 00pa30BaTEeIbHBIE PECYPCHI.
http://www.chemnet.ru

[azeta «Xumusa» u callT 11 yunutens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomreknus LIOP: [penmernas xoitekims «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepPHAJIOB 10 XMMUHU Ha optasie Chemnet.
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