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MOACHHUTEJIbHA A 3AIIMCKA

[Iporpamma 1o XMMUU Ha YpOBHE OCHOBHOTO 0O0IIero 0Opa3oBaHUs COCTAaBJIEHA HA OCHOBE TPeOOBaHMI K
pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM MPOTpamMMbl  OCHOBHOTO 0oOmiero oOpa3oBaHus,
npeactasieHHbx B PI'OC OO0, a takxke Ha OCHOBE (enepanbHO pabodeill mporpaMMbl BOCIHHTaHUSA U C
y4€TOM KOHIICTIIIMM TIPEToAaBaHusl Y4eOHOTO TMpeaMeTa «XHUMHS» B 00pa30BaTENbHBIX OpraHU3aIUsIX
Poccuiickoit @enepanmu.

[Iporpamma mo xumuM AaéT TPEACTABICHHE O IENsAX, OOmmeld crTpaTerud OOydeHHs, BOCHHUTAHUS H
pa3BUTUS O0YdYalOUIMXCS CpeACTBaMU Yy4eOHOTo IpeaMeTa, YCTaHABIMBAET O00s3aTebHOE MPEIMETHOE
coJiep’kaHue, MpeaycMaTpuBaeT pachpe/iesieHHe ero 1o KiaccaM U CTPYKTypUpOBaHUE MO pas/ieaM U TeMaM
OporpamMMbl 10 XUMHH, ONpEAENseT KOJMYECTBEHHbIE W KAaYeCTBEHHBIE XaAPAKTEPUCTHKU COJCPKAHUS,
PEKOMEHIyeMYI0 TOCIEIOBATEIbHOCTh M3YyYCHHUS XUMHUH C YUYETOM MEKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3€H, JIOTMKHM Y4eOHOIo Ipolecca, BO3PACTHBIX 0COOEHHOCTEH 00ydaromuxcs, OnpeaesieT BO3MOXKHOCTH
npeaMeTa s peau3anui TpeOOBaHNUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus, a Takke TpPeOOBaHUN K pe3ylbTaTaM OOy4eHHs XMMHUH Ha YPOBHE
Lesed M3ydeHusl MpeaMeTa U OCHOBHBIX BUJIOB Y4eOHO-IIO3HABAaTEJIbHOW JEATENBHOCTU OOy4arolerocs o
OCBOEHHIO Y4eOHOTO CO/IepIKaHUs.

3HaHHWE XUMUU CIIY’)KUT OCHOBOU I (DOPMHUPOBAHUS MUPOBO33PEHUS 00YyUJaIOUIeT0Cs], €ro MpeICTaBIeHUI
0 MaTepUAIbHOM EIMHCTBE MHpa, BAXHYIO pOJIb HrparoT (HOpMUPYEMble XHMHEH TPEACTaBICHUS O
B3aMMOIIPEBPAILEHUSAX SHEPTUU U 00 3BOJIIOIMU BELIECTB B NMPUPOJIE, O MYTSAX pPEIICHHUs IN100aIbHBIX MPo0IeM
YCTOWYMBOTO PAa3BUTHUSl UYEJIOBEYECTBA - CBHIPbEBOHM, HSHEPreTUUYECKOM, TMHIINEBONM U  3IKOJIOTHUYECKOU
0€301acHOCTH, MPOOJIEM 3APaBOOXPAHEHHUS.

N3yuenne xuMuu:

CHOCOOCTBYET pealu3alii BO3MOKHOCTEH Il caMOpa3BUTUS M (POPMUPOBAHUS KYJIbTYPhl JIUYHOCTH, €&
o0meli 1 GyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH OOydYarOMIMXCsl, HABBIKOB HX
CaMOCTOSITETIbHOM ~ y4eOHON  JeSTENbHOCTH, OKCIEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX  YMEHHUIA,
HEOOXOAMMBIX KaK B [TOBCETHEBHOM KHU3HH, TaK U B MPO(PECCHOHATBHOMN 1€ATEIILHOCTH;

3HAKOMUT CO CTEeNU(HUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO B3IJIA/IA HA €MHCTBO
OPUPOJBI M YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHWU €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH OOy4aroIuXcs;

crocoOcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOJE, K
4eJI0BeKy, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE 00pa3oBaHUe 00yJaIOIINXCSL.

JlanHble HampaBieHHs B OOyYeHHH XUMHHM OOECIEeUYMBAIOTCS CHEHU(PHUKON CcoaepKaHus yueOHOro
npeamMeTa, KOTOpBIﬁ ABJIACTCA NCAArOruucCKu agaliTUPOBAHHBIM OTPAKCHUCM 0Oa3oBoOH HayKu XHWMHU Ha
OMPENIETIEHHOM JTare €€ pa3BUTHA.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOILEro oOpa3oBaHUs OPUEHTHPOBAH HA OCBOEHHE OOYUYaIOIIMMUCS
CUCTEMBI TIE€PBOHAYAJBHBIX IOHSATUH XWMHUH, OCHOB HEOPraHMYECKOW XHUMHH M HEKOTOPBIX OTHAEIbHBIX
3HAYMMBIX [TOHATUH OPraHUYECKON XUMHH.

CtpykTypa colepaHusi MporpaMMbl N0 XMUMHU C()OPMHpPOBAHA HA OCHOBE CHCTEMHOTO IMOAXO0Ja K e&
n3yuenuto. ComepskaHue CKIIAJABIBACTCS U3 CUCTEMBI TOHITUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI
HNOHATUH O XuMHYeckod peakuuu. OOe 53TH  CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl 0 HPHUHLHUITY
MOCIIEI0BATENILHOTO Pa3BUTHSI 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEICTABICHUIN Pa3HOTO YPOBHS:

- aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

- Iepuoamueckoro 3akona JI. 1. MenyeneeBa kak OCHOBHOTO 3aKOHA XHMHU;

- YUYEHHS O CTPOCHHMH aTOMa U XMMHUYECKOU CBSI3H;

- NIPEJICTaBJIEHUH 00 3JIEKTPOJIMTHUECKON TUCCOIMAINY BEIIECTB B PaCTBOpaXx.

TeOpeTI/ILIeCKI/Ie 3HAHUA PpacCMaTpUBAOTCA Ha OCHOBC OMIIMPHYCCKH IIOJYYCHHBIX W OCMBICIICHHBIX
(baxTOB, Pa3BUBAIOTCS IMOCIEAOBATEIILHO OT OJHOTO YPOBHS K JAPYrOMY, BBINOJHAA (QYHKIUU OOBSICHEHUS H
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOJTyYSHHs H3y4aeMbIX
BEIIECTB.

OcBoeHre MpOrpaMMbl IO XHMHUHU CIIOCOOCTBYeT ()OPMUPOBAHUIO TIPEACTABICHUS O XUMUYECKOH
COCTaBJLIOLIEH HAaydHOM KApTHHBI MHUpAa B JIOTUKE €€ CHUCTEMHOW NPUPOABI, LEHHOCTHOIO OTHOLICHUS K



HAay4YHOMY 3HAHUIO U MCTOJIaM IMO3HAHUS B HAYKE. I/I3yquI/Ie XUMHUHU NPOUCXOAUT C IMPUBJIICUCHUEM 3HAHUU U3
paHee W3YYCHHBIX Y4eOHBIX TpenmeToB: «Okpyxamommid mup», «buomorusa. 5-7 kmaccer» n «®dusmka. 7
KJ1ace».

[Ipy M3y4eHUH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKHM Kak 00JacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTHYECKON JEATENbHOCTH 4YeJIOBEeKa M KakK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpHL. 3a/1ada y4eOHOTO IMpeaMeTa COCTOUT B (HOPMHUPOBAHMH CHCTEMbI XUMHUECKHX 3HAHUH —
BaOXHEHIMX (aKTOB, TOHSATHH, 3aKOHOB M TEOPETHMYECKUX IMOJIOKCHUH, JOCTYHMHBIX O0000LICHHIA
MHUPOBO33PEHUECKOTO XapaKTepa, sA3bIKa HAyKH, B IPUOOIICHUH K HAYYHBIM METOJIaM TO3HAHUS MPU U3yUCHHUH
BEIIECTB U XMMUYECKUX PeaKIuii, B GOPMUPOBAHUH U PA3BUTUH [TO3HABATEIFHBIX YMEHHUH U MX IPIMECHEHUH B
y4eOHO-TI03HABATEILHON W y4eOHO-MCCIIeIOBATEIILCKOW JICATEIbHOCTH, OCBOCHHH TIPaBHI OE30MACHOTO
oOpalleHus ¢ BeIeCTBAMH B TOBCEIHEBHON JKU3HHU.

[Tpu M3y4eHNU XUMHU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XKHOE 3HAYCHHE MPHOOPENH Takue
eI, KaK:

- dbopMUpOBaHUE HMHTEIUICKTYyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30OBaHUIO,
COTPYIHHYECTBY, CaMOCTOATEILHOMY TPHHATUIO pEIIEeHHH, CHOCOOHOM aganTHpoBaThCs K  OBICTPO
MEHSFOIUMCS YCIOBHUSM JKH3HH;

- HAIPaBJICHHOCTh OOYYEHHs HAa CHCTEMAaTHYECKOEe MPHOOIICHNE 00YyJaroIIXCsl K CaMOCTOSATENLHON
MO3HABATEIFHON JEATENHHOCTH, HAYYHBIM METOJaM TO3HAaHHSA, (OPMHUPYIONIUM MOTHUBAIMIO M PAa3BUTHE
CIIOCOOHOCTEN K XHUMUH,

- obecriedyeHne yCiIoBHi, CIOCOOCTBYIONMUX MPUOOPETEHUIO 00YUJAIONTUMHUCS OTBITa Pa3HOOOpa3HOM
NeSATEIIbHOCTH, TO3HAHHMS W CAMOIIO3HAHHS, KIFOUCBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHIIUI), HMEIOIINX
YHHBEpCAIbHOE 3HAUEHHE IJIs1 Pa3IMYHbIX BHJIOB JACATEIbHOCTH,

- ¢opMupoBanue o6Omell (yHKIHOHAIBHOW M €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, B TOM YHUCIIE
YMEHUI1 OOBSICHATH U OLIEHUBATH SIBIICHHUS OKPYKAIOIIET0 MHPA, HCIONb3Ys 3HAHUS U OIBIT, TIOy4YSHHBIC TIPU
M3YyYEHUHU XUMUH, IPUMEHSTh X MPU PEIICHUH POOIIEM B MTOBCEIHEBHOW KU3HU U TPYIOBOU NESTEILHOCTH,

- dbopMupoBaHue y OOyYarOIIUXCS TI'yMaHUCTHYECKUX OTHOUICHHWN, TOHHUMAaHUS IICHHOCTHU
XAMHUYECKUX 3HAHUW I BHIPAOOTKH HKOJOTHYECKH IeJIeCO00pa3HOro MOBENeHHS B OBITY U TPYIOBOM
JeSITEIIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBBS M OKPYXKAOIICH MPUPOTHON CPEIbI;

- pa3BUTHE MOTHBAIMU K 00Y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHS OOIIEYeNOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MpOoGWIIs U HANPaBICHHOCTH
JaTbHEHIIIero 00yJIeHusl.

OOmee yucIO 4acoB, OTBEAEHHBIX Ul M3Yy4EHUS XUMHM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHuS,
cocraiisieT 136 yacoB: B 8 kiacce - 68 yacos (2 yaca B Hezeno), B 9 kiacce - 68 yacos (2 yaca B He/eH0).

COHAEPXXAHUE OBYUEHUA
8 KIIACC

[lepBoHauanbHbIE XUMUYECKHAE TTOHSITHS

IIpenmet xumuu. Ponb XumMuu B ’KU3HU YeJIOBEKAa. XUMHS B CUCTeME HayK. Tena u BemiecTBa. Ou3nyeckue
CBOMCTBa BeEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsATHE O MeToAax MO3HAHWS B XUMHUU. HuCTbIe
BemecTBa U cmecu. CrocoObl pa3zeneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE AIeMeHThl. CUMBOJIBI XUMHUECKUX 3JIeMEeHTOB. [IpocThie U cioxkHbIe
BeIecTBa. ATOMHO-MOJICKYJISIPHOE yUEHUE.

Xumuueckas (opmysna. BaleHTHOCT, aTOMOB XMMHUYECKHMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa
BemectB. OTHocuTenbHasi aromHasi Macca. OTHOCUTENbHasi MOJIEKYJsipHas wMacca. MaccoBast J107s
XUMHYECKOT'0 DJIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Mousb. MonsipHas macca. B3auMocBsi3b KOJIMYECTBA, MACChl M YHUCIIA CTPYKTYPHBIX
enuHuI] BemecTBa. Pacuérel no popmysiaMm XUMHUYECKUX COEAMHEHUM.

du3nyecKue U XMMHUYECKUe SIBIICHUsI. XUMUYECKash peakiusi U e€ MPU3HAKU. 3aKOH COXPAHEHUS MaCChI
BelecTB. XHUMHUYeCKHe ypaBHeHHs. Kiaccupukaius XAMHYECKHX peakuuid (COeaMHEHHs, Pas3IoKEHH,
3aMelleHus, 0OMeHa).

Xumuueckuii IkCnepumeHm.



3HAKOMCTBO C XMMHYECKOW TOCYIOW, MpaBWiIaMud pabOThl B jJabopatopuu W mpuéMaMu OOpallieHus c
mabopaToOpHBIM O00OpYIOBAaHUEM, HM3y4CHHE W OMUcaHue (PU3NYECKUX CBOMCTB OOpa3lloB HEOPTaHUYECKUX
BEIIECTB, HaOMrOIeHHe (hu3ndecKkuX (IUIaBJICHUE BOCKA, TasHUE JIbJIA, pACTUPAHUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCAIUSI BOJbI) M XUMHUYCCKUX (FOPEHHE CBEYH, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOICHCTBUEC
Mella C KHCIIOTOM) sIBICHHH, HAOJIONCHHWE M ONHMCAaHWE NPU3HAKOB IPOTEKAHHMS XHMHUYECKHX peaKiuii
(pa3noxeHne caxapa, B3aMMOJEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iokeHne THAPOKCHIa MEIu
(1) mpu HarpeBanuu, B3auMoeicTBHE kene3a ¢ pactBopoM cos Meau (1), u3ydenne crocoOoB pasaencHus
cMecel: ¢ TOMOIIbI0 MarHuTta, (UiIbTPOBAaHWE, BbIApUBAHHUE, AUCTWLIAIMS, XpomaTorpadwus, MpoBeIeHUe
OYHCTKHU MOBApEHHOW COJIM, HAOJIOJEHHE M ONMCAaHHE PEe3yJIbTATOB MPOBEAEHUS ONbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHUS MACChl, CO3aHUE MOJIENIeH MOJIEKYI (IIapOCTEePIKHEBBIX).

Baxuelimue npeacTaBUTEN HEOPraHUYECKUX BEILIECTB

Boznyx - cmeck razos. CocraB Bo3ayxa. Kuciopon - asnemeHT M mpoctoe BemiectBo. Haxoknenue
KHCIIOpO/ia B TIpHpoje, (DU3MUeCKHe W XUMHUUYECKue cBOWCTBa (peakiuu ropenus). Oxcumpl. [IpumeneHue
kuciopoga. CriocoObl MOTy4YeHUsT KUCIOPOaa B J1a00OpaTOPHH U MPOMBIIIICHHOCTH. KpyroBopoT Kuciaopoa B
npupoje. O30H - aJNIOTPOIHAS MOJUPUKALMS KUCTIOPOIA.

TernoBoit 3PPekT XUMUYECKOW peakluu, TePMOXMMHUYECKHE YypaBHEHHUsS, JK30- U IHAOTEPMHYECKHE
peakiuy. TOMIMBO: Yroiab M MeTaH. 3arps3HEHUE BO3/yXa, YCHWJIEHHWE MapHUKOBOro 3(dekra, paspymeHue
030HOBOTO CJOSI.

Bonopon - anemeHT u npoctoe BeniectBo. HaxoxkaeHne Bogopoaa B npupoje, pusnueckue 1 XuMu4eckue
CBOIICTBA, MpUMEHEHHE, CTIOCOOBI MosydeHus. Kuciaorer u comnu.

MounsipHbIil 00bEM ra3oB. Pacy€Tsl M0 XUMUYECKUM ypaBHEHHSM.

®duznueckue cBoiicTBa BoJbl. Boga kak pactBoputenb. PacTBopbl. HackllieHHble M HEHACHIILIEHHBIE
pactBopbl. PacTBOpMMOCTh BellecTB B Boje. MaccoBasi J10Jisl BElIeCTBA B pacTBOpe. XUMHUUYECKHE CBONCTBA
Boabl. OcHoBauus. Poib pacTBOpoB B HpuUpoJe W B KU3HU uenoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHue NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO,.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Knaccudukanuss oKCHIOB: cojieo0pa3yromue
(OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) M HecodeoOpasyromme. Homenknarypa okcumoB. Dusmueckue u
XMMUYECKHE CBOMCTBA OKCHAOB. [lomydeHne oKCuaoB.

OcnoBanusi. Knaccudukanmst OoCHOBaHW: MIENOYM M HEpAaCTBOpUMBIE OcHOBaHMsA. HomeHkmnarypa
ocHOBaHMU. PU3NYECKUE U XUMHUECKUE CBOMCTBA OCHOBaHUH. [lojlyueHre oCHOBaHUM.

Kucnotel. Knaccudpukanus xkucinot. Homenknarypa kucinoT. @uzndeckre 1 XUMUYECKHE CBOMCTBA KUCIIOT.
Pap aktuBHocTH MetaiuioB H. H. beketoa. [loiyuenne kucnor.

Comu. Homenknarypa coseii. @u3ndeckue U XuMHUECKUe CBOMCTBA cojiel. [loyaenue coneil.
['eneTnueckas cBsi3b MEXKAY KJacCaMH HEOPTaHUUYECKUX COCIMHEHUM.
Xumuueckuii IkCnepumeHm.

KayeCTBEHHOE ONpe/IeNICHHE COIEPKaHUsI KUCIOPOAa B BO3AyXe, MOJIydeHne, COOMpaHue, pacrlio3HaBaHUE
U U3Y4EHHE CBOWCTB KHUCIOpPOJa, HAONIOACHHWE B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOIOM U  YCIOBHS
BO3HUKHOBCHHS U TIPEKpalleHusi ropenus (moskapa), 03HaKOMIIEHHE C O0pasiiaMd OKCHIOB M OIMHCAHHE HX
CBOWCTB, MOJy4CHUE, COOMpaHKE, PACIIO3HABAHHUE U U3yYCHHE CBOWCTB BOAOpoaa (TOpEHHE), B3aHMOICHCTBHE
Bojiopoga ¢ okcugom wmermu (1) (Bo3MOXKHO HCHOJB30BAaHHE BUJACOMATEPHATIOB), HaOIIOIEHHE O00pPa3LoB
BELIECTB KOJIMYECTBOM 1 MoJIb, WHCClIeJOBaHHME OCOOEHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C OIPEIEIEHHOW MacCOBOM J0JEH PAacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOJIbI ¢ METaIaMH (HaTpHeM U KajiblieM) (BO3MOXHO HCIOJIb30BAHUE BHICOMATEPUAIIOB),
ucclieloBaHue 00pa3loB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB, HAONIOJICHHE M3MEHEHHUS OKPACKH
UHJIMKATOPOB B PAcTBOpax KUCIOT W IelioueH, uzydenue B3aumoeictBus okcuaa menu (1) ¢ pacrBopom
CEpHOM KHUCJIOTHI, KUCIOT C METajUlaMH, Peakluid HeUTpan3anuu, MoJIydeHHE HEepPaCTBOPHUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO MeETajla IPYTMM U3 pacTBOpPa COJM, PELICHUE SKCIEPUMEHTAIBHBIX 3334 IO TeMe
«Baxueiiye Kjaccel HEOPraHUYECKUX COCAMHEHUN.

Ilepnonnueckuit 3akoH u [lepuoanueckas cucrema xumudeckux anemeHToB J[. M. Menneneesa. Ctpoenue
aTOMOB. XUMHYECKas CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI

[lepBble MOMBITKH KiIacCU(UKAUU XUMUYECKHX 2JIeMEHTOB. [loHATHE O rpynmax CXOAHBIX IJIEMEHTOB
(UIeTOYHbIC U MIETOYHO3EMENTbHBIC METAJLIbI, TaJOreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT
am(oTepHbIE OKCUIBI U THAPOKCH/IBL.

Ilepnognueckuit 3akoH. Ilepuonmueckas cucrema xumuyeckux osneMmeHToB JI. WM. Menneneena.
KopoTkonepuoanast u jymmHHONIEpUOoAHass Gopmbl [lepuonnyeckoit cucreMsl XUMHUYECKUX dmeMeHToB JI. .
Menpeneesa. Ilepuonst u rpynnsl. @U3n4ecKuii CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB NEPHOJA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aromMHbIX sijep. M3otombl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 000JI0YeK



aTromoB TepBbix 20 xumuyeckux >nemMeHToB [lepuoandeckoii cucremsl /. M. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA M0 ero nojioxkeHuto B [lepuonnueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHMsI paadyca aTOMOB XMMHYECKHX D3JEMEHTOB, METAUIMYECKHX H
HEMETAJNTMYECKUX CBOMCTB M0 IPyIIaM U MepHoJiaMm.

3nauenue [lepuoamueckoro 3akoHa u Ileproanueckoi CHCTEMbl XUMUYECKUX AJIEMEHTOB ISl Pa3BUTHS
Hayku 1 npaktukd. J[. 1. MenneneeB - yu4€HbIN U TpaXKJaHVH.

Xumuueckass cBs3b. KoBajeHTHas (MOJSIpHAST W HEMOJISIPHAs) CBSI3b.  DJIEKTPOOTPHULIATEIHHOCTD
XUMHYECKHUX 3JIeMEHTOB. loHHAs CBS3b.

Crenenp oxucineHus. OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl  OkHcIeHUsS W
BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii sxcnepumenm:

M3y4eHre 00pas3IloB BEIIECTB METAJIJIOB U HEMETAJIOB, B3aUMOIEHCTBHE THAPOKCHIA IIMHKA C paCTBOPaMH
KHCJIOT W IIEJOYEH, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPHUMEPBI OKHUCIUTEIBHOBOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiuy Pa3ioKEeHUs, COSTHHCHIS).

Mesicnpeomemnuie céa3u

Peanu3anus MeXnpeaMeTHBIX CBs3ed NpU HM3YyYEHHH XUMHMM B 8 Kiacce OCYILECTBISIETCS uepes
MCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUH, SIBISIFOLIUXCS CUCTEMHBIMH IS
OT/ETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mre ecTecTBEHHO-HAyYHbIE TMOHSATHSA. HAayYHBIH (PakT, TUIOTE3a, TEOPHs, 3aKOH, aHalu3, CHUHTE3,
KJaccu(uKanus, NepuoIMYHOCTb, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE, MO/JIEITb, SIBIICHUE.

duzuka: Marepusi, aroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIWJ, H30TONBI, PATUOAKTUBHOCTH,
MOJIEKYJIa, IIEKTPHUECKUI 3apsijl, BEIIECTBO, TeNO, 00bEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (hu3nyecKue
BEJIMYMHBI, €AMHUIIBI K3MEPEHHSI, KOCMOC, TUTaHeThl, 3BE3 b1, CoHIIE.

buonorus: porocunres, nprxanue, 6mocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOJbI, MOJE3HbIE HCKOTAaeMble, TOIUIMBO,

BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo u XxuMuueckast peakuus

[lepnonnueckuit 3akoH. Ilepnoanueckas cucrtema xumuueckux 3nemeHToB . . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBbIX TPEX NEPHOIOB, Kaluf,
KaJIbLIUSl U HMX COEJUHEHHU B COOTBETCTBUHU C IOJIO)KEHUEM 3JeMeHTOB B llepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BenecTBa: BUAbI XUMHUYECKON CBSI3U. THITBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCHMOCTh CBOWCTB
BEILIECTBA OT THIA KPUCTATUIMYECKOHN PEIIETKU U BUJA XUMUYECKOM CBSI3U.

Knaccupukanmmss m HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB. XWMUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHWMYECKHX COCIUHEHUM, F€HEeTHUYecKas CBSI3b HEOPIaHHMYECKUX
BEILIECTB.

Knaccudukanus XUMUYIECKUX PEAKIUi 10 pa3IMYHbIM Ipu3HakaM (M0 YKCIYy U COCTABY YYaCTBYIOIIHMX B
peaKIy BEIIECTB, 10 TEIUIOBOMY 3P QEKTyY, 10 U3MEHEHHUIO CTEINeHeN OKHUCICHNUS XUMHUUECKUX 3JIEMEHTOB, I10
00paTUMOCTH, N0 YyYacTHIO KaTajiu3aropa). DK30- W DHIOTCPMHUUECKHE PEaKIUH, TEPMOXUMHUYCCKHE
YpaBHEHHS.

[TonsiTue 0 ckopocTH XumH4eckou peakiuu. [loHsATHE 00 OOpaTUMBIX M HEOOPATHMBIX XUMHYECKUX
peaknusix. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTECHHBIX peaknusx. [lorsrue o karanmuze. [loHsATHE 0 XUMHYECKOM
paBHOBecHr. DakTOphl, BIHUSIONIAE HA CKOPOCTh XHMHUYECKOW PEAKIUU W IOJOXKCHHE XHMUYECKOTO
PaBHOBECHSL.

OKHUCINTENHLHO-BOCCTAHOBUTEILHEIE pcaKkuunu, BHCKTpOHHLIﬁ OaJlaHC OKUCJIUTEIHLHOBOCCTAHOBUTEILHON
peakuuu. CocraBiieHHe YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU C HCIIOJIh30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopusi 3JEKTPOTUTUYECKON IAMCCOLMAIMU. DIEKTPOIMUTHI W HEDJICKTPOJIUTHL. KaTHOHBI, aHHOHBL
MexaHusm aucconanu BEIICCTB C pPa3/IMUHBIMU BUJAMU xuMuyecko cBsa3u. CrerneHb JUCCOLnaInu.
CuIibHBIC ¥ CITa0bIe AJIEKTPOJIUTHI.

Peakunyu noHHOTO OOMEHa. YCIIOBHS NMPOTEKAaHHs PEaKIUil MOHHOTO OOMEHa, TOJHBIE U COKpalIEHHBIC
WOHHBIC YypaBHeHHs peakuuii. CBOWCTBa KHCIOT, OCHOBAaHMH M COJIeil B CBeTe MpPEICTAaBICHUII 00
3JIEKTPOJIUTHYECKON Auccormanuu. KauecTBeHHble peakiiuy Ha HOHBI. [loHsITHE O THIpOIn3e cCome.

Xumuueckuil sxcnepumenm:

O3HAKOMJIGHHE C MOJCIISIMH KPUCTALUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIISCTB - METAUIOB H

HeMeTaiIoB (rpaduTa U ajaMasa), CIIOXKHBIX BEIIECTB (XJI0pUaa HaTPHsI), UCCICI0BAHNE 3aBUCMOCTH CKOPOCTH



XUMHUUYECKOW peaklnu OT BO3ACHCTBUS PA3TUUHBIX (DAKTOPOB, UCCIEAOBAHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB
BEII[ECTB, Mpolecca AUCCONUAIINN KUCTIOT, Mea0ueit U coeil (BO3MOYKHO HCIIOJIb30BaHKE BUICO MATEPUAIIOB),
NPOBEICHHE OIBITOB, WLIIOCTPUPYIOIINX NPH3HAKK MPOTEKAaHHWsS pPEaKIHuii MOHHOTO oOMeHa (oOpa3oBaHMe
0CaJIKa, BBLICICHHE Ta3za, OOpa3oBaHWE BOBI), OIBITOB, HJUIIOCTPUPYIOLUIMX IPUMEPBI OKHCIUTEIbHO-
BOCCTaHOBHUTEIIBHBIX peakinii (ropeHne, peakiiuu pa3ioKeHusl, COSIMHEHHs), Paclio3HaBaHHE HEOPraHUIECKUX
BEIIECTB C TIOMOIIBIO0 KAYECTBEHHBIX PEAKIIUi Ha HOHBI, pelIEHNE SIKCIEPUMEHTAIBHBIX 3a/1a4.

Hewmeramibl u ux coeTuHEHUS

OO0mmas xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOCHMS aTOMOB, XapaKTEpHbIE CTEMEHU OKUCIICHUS.
Crpoenne u pusmdyecKkre CBOMCTBA MPOCTHIX BEIMIECTB - TAJIOTEHOB. XUMUYECKHE CBOWCTBA HA TIpUMEpE XJIopa
(B3aMMO/ICHCTBHE C METAIUIAMHU, HEMETalUTaM|, mienodamu). XJIopoBoaopos. CosiHas KUCIIOTa, XUMHYECKUE
CBOMCTBa, MOJNy4eHne, NpuMeHenue. JleficTBrue Xjiopa U XJIOpPOBOJOPOAa Ha OpraHnu3M 4YenoBeka. Baxueiimue
XJIOpUABI U UX HAXOXKICHUC B IIPUPOIC.

O6mas xapakrtepuctuka 31eMeHTOB VLA-rpymmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpPHBIC
crerieHu okucieHus. CrpoeHue u (U3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB - KUCIOpOJa U CEpBI.
AnnoTponHble MOAMGMUKAIIMM KUCIOpPOJa M cepbl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOJIOPOA, CTPOCHHE,
¢usnyeckue M xuMuyeckue cBoiicTBa. OKCHIBI cepbl Kak IPEACTABUTENN KHUCIOTHBIX OKcHJ0B. CepHas
KUCIIOTA, (PU3MUCCKUEC U XUMHICCKHE CBONCTBA (0OIIMe KaK MPEICTaBUTENS KIacca KUCIOT M CICIU(PUICCKHE).
XUMHUYECKHE pEaKlny, JeXallle B OCHOBE IPOMBIIIJIEHHOTO cloco0a MOIY4eHHs] CEpHOH KHCIIOTHI.
[Tpumenenue cepHoii kucaoTsl. CoIHM CEpHOM KUCIOTHI, KaueCTBEHHAs peaknuus Ha cynbgpar-uoH. Haxoxaenue
cepbl U e€ coeMHEHUH B mpupojae. XUMHUYECKOE 3arpsi3HEHHE OKpYXaloIled Cpeabl COCAWHEHHSIMU CEphbl
(KMCTIOTHBIE IOXK]IH, 3arPsS3HEHHE BO3/IyXa U BOAOEMOB), CIIOCOOBI €ro IPEA0TBPAICHHSL.

O0mas xapaktepucTuka s1eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTETICHH
OKHCIIeHUs. A30T, paclpoCTpaHEHUE B TpHpoJie, pusnyeckne U XuMudeckue cBoiictBa. KpyroBopoT asora B
npupoje. AMMHaK, ero GuU3ndeckne U XUMHUYECKHE CBOMCTBA, MojlyuyeHne u npumeHenne. Coar aMMOHUS, UX
dusnyeckre M XMMHUYECKHE CBOICTBA, MpuUMeHeHue. KauecTBeHHas peaklus Ha MOHBI aMMOHHS. A30THas
KUCIIOTa, e€ mojyueHue, Gpu3nyeckue U XMMHUYECKHe CBOMCTBa (0OIIMe Kak MPEACTaBUTENs Kiacca KHUCIOT U
crnenuduyeckue). Vcrnonp3oBaHHe HUTPATOB M COJICH aMMOHHS B KAueCTBE MHUHEPAJIbHBIX YIOOPCHHUH.
XUMHUECKOe 3arpsi3HCHUE OKPYKAIOMIEH Cpeapl COeJAMHCHHSIMHU a30Ta (KUCIOTHBIC JIOXKIH, 3arps3HCHUE
BO3JlyXa, TMOYBEI M BOJ0EMOB). Docdop, amutoTporHble Mogudukamuu Gpochopa, GU3HIECKUe U XUMHUECKUE
coiictBa. Oxcup docdopa (V) u dochopras kuciora, Quznueckre ¥ XUMHYCCKUE CBOWCTBA, MOJIYYCHHUE.
Ncnonp3oBanue ¢pocdaroB B kKauecTBE MUHEPAIBHBIX YI00PESHHUN.

OOmast xapakrtepuctuka 31eMeHTOB LVA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIC
CTENEHN OKHUCIIEHHs. YTJepoJ, ajuloOTpONHble MOAW(DUKAINM, PACHPOCTpPaHEHHE B MpHpoie, (uznveckue H
XUMH4eckue coiictBa. AxcopOuus. Kpyrosopot yriepona B npupoze. Okcuabl yriaepoja, ux (Gpu3nueckue u
XMMHYECKHE CBOWCTBA, JEHCTBHE Ha >KUBBIC OPraHU3MBI, MOJYYCHHE U TPUMEHEHHE. DKOJIOTHYECKUE
npoOJIeMsl, CBs3aHHbIE ¢ OKcuaoM yraepona (LV), runoresa rio6aibHOrO MOTEIUICHHUs KIIUMATa, MapHUKOBBIH
s¢dext. YroapHas Kucnora u e€ coinu, ux GU3NUYECKUe U XUMHYECKHE CBOWCTBA, MOIyYCHHE U MIPUMEHEHHUE.
KayectBennass peakuuss Ha KapOoHar-umoHbl. Mcnosp3oBaHue KapOoOHAaTOB B OBITY, MEAMIIMHE,
MIPOMBIIIUIEHHOCTH B CEITLCKOM XO3AHCTBE.

[TepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIISCTBAX KaK O COCAMHEHUSX yriepoaa (MeTaH, JTaH,
9TWJICH, alleTWICH, ATaHOJ, TVIMIEPUH, YKCYCHas Kuciorta). [IpupoaHble UCTOYHUKH YIIIEBOAOPOJOB (yrossb,
MPUPOIHBIN Ta3, HeTh), MPOAYKTHI MX TepepaboTKu (OEH3MH), X POJIb B OBITY M MPOMBIILICHHOCTH. [ToHsTHE
0 OHMOJIOTHMYECKH BAaXKHBIX BEUIECTBAX: JKUPAX, OelKax, yrieBoJax - M HUX POJH B JKU3HH YEJIOBEKa.
MarepuanbHoe eAMHCTBO OPTraHUYECKUX M HEOPTaHMYECKUX COCTUHEHUI.

Kpemuuii, ero ¢puznyeckre 1 XuMu4eckue CBOMCTBA, MoJydeHre U npuMeHenne. CoelMHeHUs KPEMHUS B
npupoae. OOmme upencrasieHus o0 oxcuae kpemuust (LV) u kpemumeBoii kucmore. CHIMKATBI, HX
WCTIOJIb30BaHNE B OBITY, B NMPOMBIINUICHHOCTH. BaskHEHIIne CTpOUTENbHBIE MaTepHajbl: KepaMHKa, CTEKIIO,
LEeMeHT, OeToH, »xene300eToH. IIpobnembl 0€30mMacHOro MCIOJIB30BAaHUS CTPOMUTENbHBIX MaTEpUaloOB B
MIOBCEAHEBHON KU3HH.

Xumuueckuii sxcnepumenm:

u3y4yeHne oOpas3lioB HEOPTaHMUECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, MPOBEACHUE KAaueCTBEHHBIX
peaKHI/If/'I Ha XJIOPUJI-UOHBI U Ha6JHO,ZIeHI/Ie MMPU3HAKOB HUX MNPOTCKAHUS, OIBIThI, OTPAXKAOIIUC (1)I/I3I/I‘ICCKI/IC n
XAMHYECKHE CBOWCTBA TajJOr€HOB M WX COCAWHEHHH (BO3MOYKHO KCIOJB30BAHUE BHICOMATCPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUJIOB (IaJOTeHUI0B), O3HAKOMIJICHHE C 00pa3laMy Cepbl U €€ COeTMHEHUIMU
(BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOOIEHHE TIporiecca OOyIIIMBaHMs caxapa 1oJ ACHCTBUEM
KOHIICHTPHUPOBAHHON CEPHOM KHUCIOTHI, M3YYEHHE XMMHUYECKHX CBOMCTB pa30aBleHHOW CEpPHOW KHCIIOTHI,
MPOBEICHNE KAYECTBEHHOM peaknu Ha CylIb(aT-uoH 1 HaOIIOIeHHe PU3HAKa €€ MPOTeKaH!s, 03HAKOMIICHHE
¢ (Qusuyeckumm cBoiicTBamMHM a3ora, (Qochopa W WX coenuHEHHH (BO3MOXKHO — HCIIOJIB30BaHHE
BHICOMATEPUAIIOB), 00pa3iiaMu a30THBIX U GOCHOPHBIX yIOOPEHUH, MOayUYeHHe, COOMpaHKe, PACIIO3HABAHUE



M3y4eHHUE CBOWCTB aMMHaKa, POBEJICHHE KAYECTBEHHbBIX PEAKIIMI Ha MOH aMMOHHUSA U (pocaT-uOH U U3yueHHe
NPU3HAKOB MX MPOTEKAHHs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MEIbi0 (BO3MOYKHO
UCIIOJIb30BAaHNAE BHJCOMATEPHAIOB), HM3YYCHHE MOJECNeH KPUCTAJUIMYECKUX pemeEToK anmasa, Trpadura,
dynepeHa, 03HAKOMJIEHHE C TMPOILIECCOM aJCOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOWCTBOM MPOTHUBOTa3a, MoJiyueHue, coOMpanue, pacrio3HaBaHWe W M3y4yeHUE CBOWCTB YIJIEKHCIIOTO rasa,
MPOBEJCHNE KAYECTBEHHBIX PEakIuii Ha KapOOHAT W CHUJIMKAT-WOHBI U M3YYEHHE MPU3HAKOB MX MPOTEKAHUS,
03HAKOMJICHUE C MPOAYKLUUEN CUIMKATHON MPOMBIIIIEHHOCTH, PEIIEHUE HKCIIEPUMEHTANIBHBIX 3a/1a4 0 TEME
«BaxHeillre HeMeTalIbl U UX COETUHEHUSIY.
MeTtamisl 1 X COEIUHEHUS

OOmast XapakTepHCTUKAa XMMHYECKHX OJIIEMEHTOB - METAUIOB Ha OCHOBAaHMU HX TOJOXCHUS B
[lepuonnyeckoili cucreme xumuueckux snaemeHToB J[. M. MenneneeBa u crtpoeHust aromoB. CrTpoeHue
MeTaJIoB. MeTayuimueckas CBA3b M METaJuIMuecKas KpUCTAJTMYecKas pemiéTka. DIeKTPOXUMHUYECKHH psij
HampsDKeHU MetayioB. du3myeckne W XUMHUYECKHE CBOMCTBa MeTayioB. OOmme CcrmocoObl MOTydeHHS
MeTasioB. [IoHSITHE O KOPPO3HM METAJUIOB, OCHOBHBIE CHOCOOBI 3aIIUTHl UX OT Koppo3uu. Cruiasl (cTalb,
YyTYH, JIOPATIOMHHHN, OpOH3a) M UX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[lenounbie MeTambl: nosnoxenue B [lepuoanueckoit cucreme xumudeckux 3inemeHToB /1. M. Menjeneena,
CTPOCHHE MX aTOMOB, HAXOXJeHUE B Tpupojae. Pu3nueckue U XUMUYECKHE CBOICTBA (Ha pUMEpE HATPUS U
kanust). OKCUIBI U TUAPOKCUIBI HATPUS U Kaius. [IpuMeHeHHe MEIOYHBIX METAUIOB U UX COCTUHCHHIA.

[[lenouno3eMenpHbIE METAJUIHI MATHUM M KalblMii: mojoxkeHnue B [lepuonnyeckoil cucreMe XUMUYECKUX
sanemenToB JI. 1. MenneneeBa, ctpoeHre WX aroMOB, HaxokjaeHue B npupoje. dusnueckne m XUMHUUECKHE
CBOWCTBA MarHus W Kajiblius. BaxkHeime coeuHeHus KaabIus (OKCH, THAPOKCHI, coJin). JKECTKOCTh BOIBI
U CTIOCOOBI €€ yCTpaHeHHUS.

Amtomunuii: monoxxkenne B Ilepumoamueckoi cucreme xumudeckux snementoB JI. U. Menneneesa,
CTpOCHHME aTOMa, HaxOoXjaAeHue B npupoje. dusnueckne W XMMUYECKHE CBOMCTBA aMIOMUHHA. AMQOTEpHbBIE
CBOICTBA OKCUJA U TUAPOKCUIA ATTFOMHHHSL.

Keneso: nonoxenue B [lepuonnyeckoit cucreme xumudyeckux ieMeHToB . 1. Menneneesa, crpoenue
aToMa, HaX0XJeHHE B npupojae. PU3NYECKUE U XUMUYECKUE CBOMCTBA Xkeie3a. OKCUbI, TUAPOKCUIBI U COJIU
xenesa (1) uxenesa (1), ux cocras, cBOMCTBa U MOJyYCHHUE.

Xumuueckuii sxcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3laMu METAJJIOB U CIUIABOB, MX (PU3MUECKUMH CBOMCTBAMH, U3y4EHUE PE3YJIbTATOB
KOPPO3HH METAUTOB (BO3MOYKHO KCIIOJIb30BAHHE BHICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOICUCTBUS OKCHIA
KaJbIUsl ¥ HATPUS C BOJOH (BO3MOYKHO HCIIOJIb30BaHHE BUACOMATEPUAIIOB), MCCICIOBAHHE CBOWCTB KECTKOM
BOJIbI, MPOIleCCa TOPSHHUs Keje3a B KHUCIopojae (BO3MOXKHO HCIOJb30BaHHE BUICOMATEPUAIIOB), MPU3HAKOB
MPOTEKaHUsl KAYEeCTBEHHBIX pEaKlUil Ha WOHBI. MAarHus, KaJbLUsi, AJIIOMUHUS, LIMHKA, jKeje3a (1) u xenesa
(11, memm (1), HabmrogeHWe W ONMHMCAHHWE MPOIECCOB OKPANIMBAHUS IIJIAMEHH HMOHAMH HATPUsA, Kalus U
Kanblus (BO3MOXKHO HCIOJIB30BAaHHE BHICOMATEPUANIOB), MCCICIOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA
QIIOMUHUS ¥ TUIPOKCHUJIA IIMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxHele MeTamibl 1 UxX
COEIMHEHMUSI».

XuUMHS U OKpyKarolas cpea

BemectBa n Marepuasibl B MOBCEIHEBHOW KU3HM 4YelloBeKa. be3omacHoe WMCHOJb30BaHME BEILECTB U
XUMHUYECKUX peakluii B ObITy. [lepBast moMoIlb TPy XUMHUYECKHX 0XKOTaX U OTPABJICHUSX.

XuMHUECcKoe 3arps3HeHne OKPYXKaroIiel cpebl (mpenebHas JOMyCTHMAs KOHIICHTPAIIUs BEIIECTB, aajiee
- [IAK). Posib Xumuu B pelieHUH SKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii sxcnepumenm:
u3ydeHne 00pasIoB MaTepruaoB (CTEKIIO, CIJIaBbl METAJLIOB, MOJUMEPHBIC MATEPHAIIbI).
Mesicnpeomemnvie césa3u

Peanu3anms MeXnpeaMETHBIX CBs3ed MpU M3YyYeHHH XUMHM B 9 Kjacce OCYIIECTBISIETCS dYepes
MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSATHH, SIBISIOMIMXCS CUCTEMHBIMU JIs
OT/IEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOme ecTecCTBEeHHO-HAyYHBIC TOHSATHS. HAay4dyHBIA (DaKkT, THIOTE3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3,
Kiaccuukanys, NIepUuoOAMIHOCTh, HAOIIOIEHHE, SKCIIEPUMEHT, MO/ICTTUPOBaHIE, U3MEPEHUE, MOJICITb, SIBJICHUE,
NapHUKOBBIA 3 (EKT, TEXHOIOT s, MaTepHaIbl.

®dusuka: marepusi, aroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKJIWJ, H30TONbI, PATUOAKTUBHOCTH,
MOJIEKYJIa, DJIEKTPUYECKUN 3apsij, MPOBOJHUKHU, MOJYMPOBOJHHUKH, IUAIEKTPHUKH, (OTOIIEMEHT, BEUIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHME BEIIEeCTBA, ra3, PacTBOP, PACTBOPUMOCTb, KPHUCTAJUIMYECKAs pPEIIETKa,
CIUIaBbl, (U3MYECKHE BEJIIMYMHBI, €IUHUIBI W3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IbI,
Comnnre.

buonorus: dotocunres, apixanue, 6mocdepa, IKocUCTEMA, MUHEPAIBHBIE YIOOPEHUS, MHUKPOAIIEMEHTHI,
MaKpO3JIEMCHTDI, TUTATCIIbHBIC BCUICCTBA.



I'eorpadus: armocdepa, ruapocdepa, MUHEpasibl, TOPHBIE TMOPOJIbI, IMOJIE3HBIE MCKOIMAEMBbIE, TOILIUBO,
BOJIHBIE PECYPCBI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI [10 XUMHWHU HA VPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE Pe3yNabTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 00pa3oBaHUs JOCTUTAIOTCS B XOJ€
0o0yueHHUs] XUMUH B €IUHCTBE YUCOHON M BOCIUTATEIHHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMH
POCCUICKUMHU COLMOKYJIbTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPHUHITHIMH B OOIECTBE
OpaBWJIaMd M HOpPMaMM IMIOBEJEHUS M CHOCOOCTBYIOT IIpolleccaM CaMOTIO3HAHUs, CaMOpPa3BUTUSA U
COTMATM3AIIIH 00YJIaFOIIIHXCS.

JIMYHOCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOM
ITIO3UTUBHBIX IEHHOCTHBIX OpI/IeHTaHI/Iﬁ M paCHIMPCHUC OIIbITa ACATCIbHOCTH Ha eé OCHOBE, B TOM 4YHCJIIC B
YacTH:

1) MaTpUOTHYECKOIO BOCHUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HUCTOPUYECKOMY M HAyYHOMY HACJEAHUIO,
NOHMMAHUs 3HAYEHMs] XUMHUYECKOM HayKd B JKH3HM COBPEMEHHOTO OOINeCTBa, CIOCOOHOCTH BIAJETh
JIOCTOBEpHOW HMH(OpMaIMeil 0 MepeaoBbIX JAOCTIKEHUSAX U OTKPBITHSIX MHPOBOHW M OTEYECTBEHHOW XHMMH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MHpa 1 OOIIECTBA;

2) TPa)xJAaHCKOTO BOCIIUTAHUS:

MPEJICTABIIEHUSI O COLMAIbHBIX HOpPMax M IMpaBWIAX MEXIUYHOCTHBIX OTHOIIEHUN B KOJUIEKTHUBE,
KOMMYHHKAaTUBHOH KOMITETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, yd4eOHOMCCIICIOBATEILCKON, TBOPUYECKON W
JOPYTUX BUJAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH MESITETBHOCTH IPH BBIMOJTHEHUH
y‘IG6HI>IX, IMO3HABATCJIbHBIX 3a/la4, BBINIOJHCHUU XHUMHUYCCKUX SKCIICPUMCHTOB, CO3dHUHA y‘IC6HBIX ITPOCKTOB,
CTpPEeMJICHHS K B3aUMOIIOHMMAHHUIO U B3aWMOIIOMOIIM B MPOILIECCE ITON yueOHON NeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJCHHE M MOCTYNKU CBOMX TOBApULIEH C MO3ULMU HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4E€TOM OCO3HaHUSI MOCIEACTBUI MTOCTYIKOB,;

3) LIEHHOCTH HAyYHOI'O NO3HAHUS:

MHUPOBO33PEHUECKHE TPEACTABICHUS] O BEIECTBE M XWMHUYECKOH pEaKInH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTABIIOIIME OCHOBY ISl MOHUMAHHUS CYIIHOCTH Hay4yHOU
KapTUHbI MHPa, MMPCACTABIICHUSA 00 OCHOBHBIX 3aKOHOMECPHOCTAX PAa3BUTUA IIPUPOJbLI, B3AUMOCBA3AX YCIIOBCKA
C MPUPOJIHON CPEJIO, O POJIU XUMUU B MIO3HAHUHU STUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIE HAa IMOJyYEeHHE HOBBIX 3HAHWUU N0 XUMHUH, HEOOXOAMMBIE IS
00BsiIcCHEHHsI HAOIIOaeMBbIX TPOIECCOB M SIBJICHHM, MO3HABATENbHOH, WH()OPMAIMOHHOW M YHTATEIbCKOU
KyJIbTypbl, B TOM 4YHCI€ HaBBIKOB CaMOCTOSTEIbHOM pabOThl € Yy4eOHbIMH TEKCTaMH, CHPABOYHOM
JUTEPaATYPOH, TOCTYITHBIMH TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpEeC K 00YYCHUIO ¥ TIO3HAHUIO, JIF0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
MPOCKTHOM W UCCIIEIOBATENIbCKOM JIEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaBICHHOCTU W YPOBHS
00y4eHHUs B TalbHEHIIIEM;

4) (dopMHUPOBaHUS KYIBTYPHI 310POBbSI:

OCO3HaHHME LEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOUIECHHUS K CBOEMY 3J10POBBIO, YCTAHOBKH Ha 3JJ0POBBIii
o0pa3 ’KM3HHW, OCO3HAHHE MOCICACTBUIA W HEIPHUITHE BPEIHBIX NPHUBBIYCK (YIOTPEONCHUST aIKOT OIS,
HApKOTHKOB, KypeHHs), HEOOXOUMOCTH COOTFOICHHS TPaBHI O€30IIACHOCTH TPH OOPAIIEHHH ¢ XMMHUYECKUMH
BEIIECTBAMH B OBITY U PeabHOM KHU3HU,

5) TpyAOBOI'0 BOCIIMTAHMSI.

WHTEpEC K MPAKTUYECKOMY H3Yy4eHHIO Tpodeccuii M Tpyaa pa3IudyHOrO0 poja, YBaXKEHHE K TPYAy H
pe3yabTaTaM TPYAOBOM IEATETLHOCTH, B TOM YHCJIE€ HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUNA MO XUMUH,
OCO3HAHHBIM BBIOOP HMHIUBUAYATLHOW TpPAGKTOPUU TPOJODKCHHS OO0pa30BaHUSI C YYETOM JIMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, yCHemHon
npo(eccHOHANbHON JIEATENIbHOCTH U Pa3BUTHUS HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalTHPOBATHCS B
npodecCHoHaNBHON Cpee,

6) IKOJIOTMYECKOIO BOCITUTAHUS:
9KOJIOTHYECKH IIeJIecO00pa3Hoe OTHOIIEHHE K MPHUPOJAE KaK HCTOYHUKY >KM3HM Ha 3emiie, OCHOBE ¢



CYIIIECTBOBAHMSI, TOHMMAaHHNE [IEHHOCTH 3/I0POBOT0 M 0e30macHOro odpasa *HU3HH, OTBETCTBEHHOE OTHOIIICHUE
K COOCTBEHHOMY (HU3NYECKOMY U IICHUXHUYECKOMY 3I0POBbIO, OCO3HAHHE IEHHOCTH COOJIOACHUS MPaBUI
0e30MacHOro MOBEJACHUS PU paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIHAX, YTPOXKAIOMIUX 3I0OPOBBIO U KU3HU
JIIOJIEN;

cnocoOHOCTH IMPUMCHATDL 3HAHUWS, IOJYYAaCMbIC IPU U3YYCHUH XUMHUU, OJI1 PEHICHUSA 3a/ia4d, CBA3AHHLIX C
OKpY)KAIOIEeH MPUPOJHON CpEIod, [Jisi TOBBIIMICHUS YPOBHSI DKOJOTMYECKOW KYJIbTYpPbl, OCO3HAHUS
r00anbHOTO XapakTepa SKOJOTHYECKUX NPOOJeM W IMyTed HMX pEIIeHUs MOCPEICTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUS PYKOBOJCTBOBATbCSA MM B I[I03HABATEIbHOW, KOMMYHUKATHUBHOW U
COLMAJIBHOM MPAKTHKE.

METAIIPEJAMETHBIE PE3VJIBTATHI

B cocraBe MerampeAMETHBIX pPE3y/IbTaTOB BBIIEISAIOT 3HAYMMBIE ST (DOPMUPOBAHUS MHPOBO33PEHUS
OOIeHayYHbIe TMOHATHS (3aKOH, TEOpHs, NPHHIMI, TUIOTe3a, (aKT, CHUCTEMa, IMPOLECC, IKCIEPUMEHT WU
Jpyroe.), KOTOpbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaxX U IO3BOJISIIOT Ha OCHOBE
3HaHUH W3 JITHX TNPeAMETOB (OPMHUPOBATH MPEJACTABICHHWE O LEJIOCTHOM HAy4YHOM KapTWHE MHpa, U
yYHUBepCaJbHbIe ydeOHble aeiicTBUs (O3HAaBaTelbHBIC, KOMMYHHKAaTHBHBIC, DETYJSATHBHBIE), KOTOpBIE
obecnieunBaroT (POPMUPOBAHNE FOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILECTBIECHUIO Y4eOHOU
JIESATENBHOCTH.

[To3naBaTenbHbIC YHUBEPCATbHBIE YIeOHbBIE TCHCTBUS
bazoBkie nornyeckue qeUCTBUL:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU 3HAHMN: PACKPBIBATh CMBICI
XUMHYECKUX TOHSITUN (BBIACISTh MX XapaKTEpHbIC IPU3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C JIPYrHMHU
HOHSTUSMHU), UCII0JIb30BATh TOHSATHS U1 OOBSICHEHHSI OTICIbHBIX (haKTOB W SIBICHUIA, BEIOHPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCH(PHUKAIIMA XUMHUYECKUX BEIISCTB M XMMHUYECKUX PEaKINi, YCTaHaBIMBaTh MPUYUHHO-
CIIC/ICTBCHHBIC CBSI3H MEXJy OOBEKTAMH W3YYEHHs, CTPOUTH JIOTHUECKHE pacCykaeHusi (HMHIYKTHBHBIEC,
JCYKTHBHBIE, 110 QHAIIOTHH), JETaTh BBIBOIBI M 3aKITFOUCHHUS;

yMEHHE TPUMEHSTH B MPOIIECCE MO3HAHUS MOHSTHs (PEAMETHBIC M METANPEAMETHBIC), CHMBOJIMYCCKUC
(3HaKOBBIE) MOJICITH, HCIIOIB3YeMbIC B XUMUH, TIPEOOPA30BBIBATH IIUPOKO MPUMEHSICMbIC B XUMUH MOJICIbHBIC
NpE/ICTABICHHS - XUMHUYCCKHI 3HAK (CHMBOJ 3JIEMEHTa), XMMHUYecKas (opMmysia U ypaBHEHHE XMMUYECKOM
peakiuy - TpU pelleHUH YueOHO-NO3HABAaTENIbHBIX 3a/ad, C Y4ETOM HTHX MOJENBHBIX IpEICTaBICHUMN
BBISIBJISIT M XapaKTePH30BaTh CYIIECCTBEHHbIE NMPU3HAKUA H3Yy4aeMbIX OOBEKTOB - XHMHYECKUX BEIIECTB H
XUMUYECKHX PEAKIUH, BBIABISTH OOIINE 3aKOHOMEPHOCTH, IPUIMHHO-CIICICTBEHHBIC CBSI3U U MPOTUBOPEYHS B
HN3YYaCMbIX IIPOLECCaX U SABJICHUAX.

ba3oBrle nccienoBaTeabcKkue JEUCTBU.

YMEHHE UCIIOJIh30BaTh MMOCTABICHHBIE BOIPOCHl B KAUeCTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B Ka4eCTBE
OCHOBBI JUTs1 (HOPMUPOBAHUS TUTIOTE3HI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

proOpeTeHne OmbITa MO IJIAHUPOBAHMIO, OPraHU3allMM U NPOBEICHUIO0 YYEHHUYECKUX SKCIIEPUMEHTOB,
yMEHHE HaOI0/IaTh 32 XOJIOM IPOLIECCa, CaMOCTOATENHHO MPOTHO3HPOBATH €r0 pe3yiabTar, (GOopMyIHpOBaTh
0000ImIeHNsT W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO OIBITA, HCCICIOBAHUS, COCTaBISATH OTYET O
MpoJieIaHHoN padoTe.

Pabota ¢ nndopmarmeii:

YMEHHE BBIOMpaTh, AHATM3HPOBATh W WHTEPIPETUPOBATH HH(POPMALMIO Pa3IMYHBIX BHIOB U (QOpM
NpPE/CTABJICHUS], MOJYYaeMyl U3 pPa3HbIX HCTOYHHKOB (HAy4HO-TIOMYJISIPHAS JIUTEPATypa XUMHUYECKOTO
COJIepyKaHusl, CIPAaBOYHBIC MOCOOMS, pecypchl MHTepHeTa), KPUTHYSCKH OIICHUBATh MPOTHBOPEYHUBYIO H
HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPUMEHSATh pa3MYHble METOJbl W 3alpoChl MpU TMOUCKe H OoTOope uHpOpManuu U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIsI BBITIOJHEHHUS YUYEOHBIX U TIO3HABATEIBHBIX 3a1ad
ONpeeIEHHOTO TUIA, TPUOOpPETeHNEe OMbITa B 00JACTH UCHOJIb30BaHMs UHPOPMALMOHHOKOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJAJCHHE KyJIbTYPOH aKTHBHOTO WCIOJB30BAaHHS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BBIOMpAaTh ONTUMAJbHYI (OpMy TpeAacTaBieHus HHGOpPMANMUM W  HUTFOCTPHUPOBATH
pelaeMble 33Jaul HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, IpyruMu popmamu rpa@uky U uX KOMOUHALUSIMU;

YMEHHE HCIOJIb30BaTh M AHAJIM3MPOBATh B Ipoliecce y4eOHON M HCCIeI0BATENbCKOM IesITeIbHOCTH
MH(GOPMAIIIIO O BIUSHUN MPOMBIIIIEHHOCTH, CETLCKOTO XO35HCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPY KaIOIIeH
MIPUPOJTHOM CPEIBL.

KoMMyHUKaTHBHBIE YHUBEpCAJIbHbIE yUeOHbIE 1EHCTBUS:
YMEHUs 3a/1aBaTh BOMPOCHl (B Xoae muanora W (WaM) TUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOM TEMBI,
(bopMyIUpoOBaTh CBOM MPEUIOKEHUS OTHOCHTEIBHO BBITIOJHEHUS MIPEIIOKEHHON 3a/1a4H;



YMCHHUA MMPEACTABIIATH MOJYYCHHBIC PE3YJIbTAThI II03HaBaTeJILHON ACATCIIBHOCTU B YCTHBIX U ITUCbMCHHBIX
TeKCTaX; JeNarh IPE3CHTALUIO pPE3yJIbTAaTOB BBINOJIHEHUS XHMHYECKOTO 3KcrepuMmeHTta (1abopaTopHOro
OTIbITa, Ta0OPATOPHOU PaOOTHI IO UCCIICTOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO IPOCKTA);

YMEHHUSI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IO3HABaTEIbHOW U
UCCIIEIOBATENBCKOM IEATENBHOCTH NPU PEIICHUH BO3HUKAIOIINX MPOOIeM Ha OCHOBE y4éTa OOIIMX HHTEPECOB
U COTJIACOBaHMS MO3HINHA (00CYXKIeHHsI, 0OOMEH MHEHHSIMH, KMO3TOBBIC IITYPMbI», KOOPAUHAIINS COBMECTHBIX
JICWCTBUIA, ONpE/IeIICHNE KPUTSPUEB IO OIIEHKE KAYeCTBA BHIIIOJHEHHON pabOThI U IPyTHE).

PerynsaruBHbIC YyHHBEpCAIbHbBIC YUeOHBIE IEHCTBUS:
YMEHHUE CaMOCTOSITEIIbHO ONPEACIATh IEH JACATEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBAThH
U TP HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO NESATEIHHOCTh, BHIOMpPATh Hamboisiee 3(hdHEKTUBHBIE CTIOCOOBI
pemieHus y4eOHBIX H TIIO3HABaTENBHBIX 3a7ad, CaMOCTOATENBHO COCTABJIATH WM KOPPEKTUPOBATh
MPEIUIOKCHHBIM aJTOPUTM JICHCTBHI TPH BBIMOJHEHUW 3aJaHUH C y4ETOM TIOJYYCHHUs HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX - BEIIECTBAX M pEaKIUsAX, OICHWBATh COOTBETCTBHE IMOJIYYEHHOTO pe3ylbTara
3asBJICHHOU I[€TTY, YMCHHE HCIIOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, IPE/IaracMble B YCIIOBHH 33/IaHHI.

[NPEJAMETHBIE PE3VJIBTATBI

B cocTaBe nmpeaMeTHBIX pe3yJIbTaTOB [0 OCBOSHHIO 00sI3aTEIFHOTO COJICP)KaHUs, YCTAHOBICHHOTO TAHHOM
dbenepanbHOl paboueil mporpaMMoM, BBIIEISIOT: OCBOCHHBIE OOY4YaIOIMMUCA Hay4YHbIC 3HAHUSA, YMEHUS U
CITOCOOBI ICUCTBHH, crienupUIecKue I TPeIMETHON 00JIacTH «XUMHUS», BUJBI IEATEILHOCTH TI0 ITOJTYICHUTO
HOBOTO 3HAHWs, €r0 WHTEPIpETAIluy, MPeoOpa3OBAHUI0O W MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX M HOBBIX
CUTYalUsX.

K xonmy oOyyenuss B 8 kiacce TpeiMETHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTh
c(hopMHUPOBAHHOCTH Y OOYUAIONTUXCS YMEHUH:
pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHMX MOHSTHI. aTOM, MOJIEKYNd, XUMHUYECKHI 3JIEMEHT, IpPOCTOE
BEI[ECTBO, CIOYKHOE BELIECTBO, CMECh (OJHOPOIHASI U HEOJHOPO/IHAS), BAICHTHOCTh, OTHOCHTEIIbHASI aTOMHAs
U MOJIEKYJsIpHas Macca, KOJMYECTBO BEIECTBAa, MOJIb, MOJIIpHAs Macca, MaccoBasl J0JIsI XUMHYECKOTO
JJIEMEHTa B COCIUHEHHH, MOJISIPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBaHME, COJIb, AJIEKTPOOTPHUIATEIHHOCTH,
CTETICHb OKHUCJICHUs, XMMHUYECKas peakius, KIacCU(PUKAIUSI pEeaKIUid: PEeaKIUH COCIUHEHHS, PEaKIHH
pa3iIokKeHMs], peaKkluy 3aMEeLIeHMs], peakiMl 0OMeHa, 3K30- U HHAOTEPMHUYECKUE PEaKLUU, TeIIOBOM 3PPeKT
peakiuu, SApO aToMa, IEKTPOHHBIM CIIOM aToMa, aToMHas OpOWTalb, paAuyC aToMa, XUMHYECKas CBS3b,
MOJIIPHASE M HETIOJISIPHAsE KOBAJIGHTHAsI CBS3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH, PAacTBOP, MaccoBas HOJIS
BelecTa (MPOLEHTHAS KOHIICHTPAIKsI) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHM U MPUMEHSTH 3TU MOHSTHS MPU ONMHCAHUU
BEILECTB U UX NIPEBPAILECHUN;
WCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY IJIsi COCTaBJICHHS (OpMYS BEIIECTB M ypPaBHEHUH XUMHUYECKUX
PEaKIMif;0npeensiTh BaJIEHTHOCTh aTOMOB JIIEMEHTOB B OWHAPHBIX COEIMHEHUSX, CTETNEeHb OKHUCICHUS
AJIEMEHTOB B OWHAPHBIX COCJMHEHUSAX, IMPHHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COCTUHEHHIA IO
dbopmynam, BUJ XUMUYECKOM CBs3H (KOBATICHTHAS U HOHHASI) B HEOPTAHUYECKUX COCIUHCHUSX;
packpbiBaTh cMbici Ilepuoanueckoro 3akona JI. WM. MenneneeBa: [OeMOHCTPUPOBATH TOHMMAaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX IEMEHTOB OT UX MOJI0KeHus B [leproanueckoii cucreme,
3aKOHOB COXPaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHOMOJICKYSIPHOTO YYEHHsI, 3aKOHa
ABoranpo;
OTHMCHIBATh W XapaKTepu3oBaTh TaOnuuHyro Qopmy [leproaumueckoil CHCTEMBI XUMHUYECKUX DIIEMEHTOB!
pa3nuuarh MOHATHs «riaBHas noarpymma (A-rpymmna)» u «mobounas moarpymnna (b- rpymma)», mansie u
OonpIIMe TEpUOAbI, COOTHOCHUTH OOO3HAueHHs, KOTOpble mMmerorcss B Tabmmue «[lepmommueckas cucrema
XUMHYecKHuX 31eMeHToB J[. M. MenneneeBa» ¢ UNCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMUYECKUX
3IIEMEHTOB (COCTaB U 3apsi spa, o0IIee YUCIIO HICKTPOHOB U PACIPEACICHUE HX MO DIICKTPOHHBIM CIIOSIM);
KJIaCCU(PUIUPOBATh XUMHUYCCKHE JJIEMEHThI, HEOPIraHUYECKUE BEIECTBA, XMMHUYECKUE peakuuu (Mo Yuciay u
COCTaBY YYaCTBYIOIINX B PEAKIIUHU BEIIECTB, 110 TEIFIOBOMY 3P DEKTY);

XapakTepru3oBaTh (OMHMCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIECTB PA3IMYHBIX KIACCOB, MOJTBEPIKIAst
ONMCaHUE NMPUMEPaAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOYKHOCTH IIPOTEKAHUS
XUMHUYECKUX MTPEBPAILICHNUN B PA3IUUYHBIX YCIOBUSAX;

BBIYHCIIATE OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BELIECTB, MAacCOBYIO JOJI XUMHUYECKOTO
arieMeHTa 1o (QopMylie COEIWHEHUs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOpE, IMPOBOIUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKON pEaKiniy,;



MPUMEHSATH OCHOBHBIC OIEPAIlMU MBICIUTEIBHONW NEATEIbHOCTH - aHaJIU3 U CHUHTE3, CpaBHEHHUE, 0000IIeHHE,
CHUCTEMAaTHU3alIMIO, KJIACCH(PUKALINIO, BBISBICHHE NMPUYMHHO-CICICTBEHHBIX CBSI3€H - A M3Yy4eHHUs CBOMCTB
BEIIECTB M XMMHUYECKHX PEaKIUi, eCTeCTBEHHO-HAayYHbIE METOJbl MO3HAHMUA - HaONIO/IeHUe, M3MEpeHue,
MO/JICIMPOBAHNUE, IKCIICPUMEHT (PEeaTbHBIN U MBICJICHHBIN);

cleloBaTh NpaBWJIaM TOJb30BaHMS XHUMHUYECKOW TMOCYAOH M J1abOpaTOpHBIM OO0OpYAOBAaHHEM, a TaKkKe
MpaBuWiIaM OOpalIeHusi C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKUHMSMH IO BBITIOJHEHUIO JabOpaTOpHBIX
XUMUYECKUX OTBITOB TI0 TIONYY4SHHIO W COOHMPAHMIO Ta3000pa3HBIX BemiecTB (BOIOpOAa W KHUCIOPOIa),
MPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHON MaccOBOW J0Jiel PAacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U
MPOBOJUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
HUHIUKATOPOB (JTakMyc, heHonpTaICHH, METHIOPAHK U APYTHE).

K konmy oOyuenust B 9 kjacce NpeAMETHBIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
c(OpPMUPOBAHHOCTH Y OOYJAIOIIUXCS YMEHUIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHM: XUMHUUYECKUM 3JIEMEHT, aTOM, MOJIEKYysa, UOH, KaTHOH,
aHMOH, MIPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTENIEHb OKHCIICHHUS,
XUMHYECKasi PEeaKiys, XUMHUYecKast CBs3b, TEIJIOBOH 3((dEeKT peaxiyu, MOJb, MOJISIPHBI 00BEM, pacTBOp,
ANEKTPOJMTHI, HEIJIEKTPOJIUTHI, SIEKTPOIUTHUECKAs TUCCOLMAIMs, peaklud MOHHOrO OOMeHa, KaTalu3aTop,
XUMHUYCCKOEC paBHOBECHUC, O6paTI/IMI)IC u H606paTI/IMI>IC pCaKkurun, OKUCIUTCIbHO-BOCCTAHOBUTCIILHBIC PCAKIINU,
OKHUCIIUTEINb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBIICHHE, aJUIOTPONHUS, aM()OTEpHOCTh, XMMHUYECKasi CBSI3b
(KOBaJICHTHAsl, HOHHAsI, METAUTMYECKAs1), KPUCTAILUTMYECKAsT PEHIETKA, KOPPO3Usl METALIOB, CIUIABbI, CKOPOCTh
XUMHUYECKOU peakiuu, npeaenbHo gomyctumast konuentpanus [1J1K BemecTsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHM U MPUMEHSTH 3TU MOHSTHS MPU ONMHCAHUU
BEIIIECTB U UX MpEeBpallleHUH;

UCIIOJIb30BaTh XUMUYECKYI) CHMBOJIMKY JUUIS COCTaBJCHHS (OPMYIT BEHISCTB M YPAaBHEHUH XHMHUYECKUX
peaKuui;

OTIPEICIIATH BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKHUX 3JIEMCHTOB B COCIMHCHUAX PA3TMYHOTO COCTABA,
NPUHAIIEKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCy COEAMHEHUI 10 (OopMysiam, BHJ XUMHYECKOU CBSI3H
(KOBaJICHTHAsl, MOHHAs, METAUTMYECKas) B HEOPTaHMUYCCKUX COCIUHEHUSX, 3aps] HOHA IO XHMHUYECKOU
dopmyre, xapakrtep cpemsl B BOJHBIX PAacTBOpPaX HEOPraHMYECKUX COCTMHEHHH, THUI KPHCTAJUTHYECKOM
PENIETKH KOHKPETHOTO BEIIECTBA,;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. M. MenpgeneeBa W JI€MOHCTPUPOBATH €r0 MOHUMAHHE:
OMHUCHIBATE M XapaKTepH30BaTh TaOIUUHYIO (GopMy IleproANYEecKON CHCTEMBI XHMHYECKHX 3JIEMCHTOB:
pasnuMyaTh MOHATHS «rjaBHas moarpymma (A-rpymma)» u «mnobounas moxarpymma (B-rpymma)», mamsie u
OOJIBIIIHE TIEPHO/IbI, COOTHOCHTh 0003HAYCHHS, KOTOPhIE UMEIOTCS B MEPHOANYECKON TaOIHUIE, C YHCIOBBIMH
XapaKTePUCTHKAMH CTPOCHHsI aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB H 3apsj sipa, oOImee YHCIIo
SJICKTPOHOB U PACIPEIETICHUE UX 10 3JEKTPOHHBIM CIIOSIM), OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB AJIEMEHTOB M MX COCMHCHUI B Mpe/eax MalbIX IIEPUOIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHUSI
UX aTOMOB;

KITacCU(PHUIUPOBATH XUMHUYECKUE 3JIEMCHTBI, HCOPIaHUUCCKUE BEIIECTBA, XMMUYECKHE peakiu ([0 YHCIy |
COCTaBYy YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTY, M0 U3MEHEHHIO CTENCHEH OKHUCICHUS
XAMHUYECKHX 3JIEMEHTOB);

XapakTepu3oBaTh (OMHCHIBaTh) OOIIME M CHCHU(PUUYECKHE XHUMHYECKHE CBOWCTBA MPOCTBHIX M CIIOYKHBIX
BEI[ECTB, TOATBEPIKAasi ONMUCAHUE MPUMEPAMU MOJICKYISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHYECKUX PEaKIunii;

COCTAaBJIATH YPABHEHHUS 3JIEKTPOJUTUYECKON TUCCOIMAIIMH KUCIIOT, IEI0YeH U COJIEH, MOJTHBIE U COKpAIEHHBIC
YpaBHEHHMsI PEaKIMil MOHHOTO OOMEHa, ypaBHEHUS PEaKkIui, MOATBEPKAAIOIIUX CYIIECTBOBAHNE TEHETHUECKON
CBSI3H MEK/Ty BEILIECTBAMHU Pa3JIMYHBIX KJIACCOB;

pacKpbhIBaTh  CYIIHOCTh  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMil  TOCPEICTBOM  COCTABIICHHUS
3JICKTPOHHOTO OaaHCa STHX PEAKIIHIA;

[POTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHHUS, BO3MOKHOCTH MPOTEKAHHUS XHMUYECKHX
NpPEBPAICHUIN B PA3JIMYHBIX YCIOBHSAX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELECTB, MAacCOBYIO JOJI XUMHUYECKOTO
JIeMEHTa MO (QopMylsie COEIMHEHHs, MAacCOBYIO JOJI0 BEIIeCTBA B PACTBOpPE, IMPOBOIUTH PACUYETHI IO
YPaBHEHHMIO XUMHUYECKON pEeaKLny,;

co0Jr0/1aTh MpaBUIa MOJIb30BAHUS XUMHUYECKON MOCYJI0N U J1abOpaTOpHBIM 000PYJIOBAHUEM, a TAKXKe MPaBHiIa
oOparieHusi ¢ BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSMH IO BBIOJHEHHUIO JaO0OPAaTOPHBIX XUMHUUYECKUX
OTIBITOB IO MOJYYCHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIICCTB (aMMHAKa M YIIIEKUCIIOTO ra3a);



 TIPOBOJIUTH PEAKIIMH, NMOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB Pa3jIMYHbIX BEUIECTB. PacliO3HaBaTh OMbITHBIM
nyréM XJopua-, OpoMuna-, noamn-, kapoonar-, docdar-, cumukar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aAMMOHHS ¥ HOHBI H3yYEHHBIX META/UIOB, IPUCYTCTBYIONIUE B BOIHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB;

« IPUMEHSTH OCHOBHBIC OIEPAIlMM MBICIUTEILHOM IEATSIbHOCTH - aHAIU3 U CHHTE3, CpaBHEHHE, 0000IICHHE,
CUCTEMATU3alrI0, BbISABICHUC MNPUYHUHHO-CICACTBCHHBIX CBﬂSCﬁ - JJIA I/ISy‘ieHI/Iﬂ CBOﬁCTB BCIIECTB U
XUMHYECKHX PEaKINii, ECTECTBEHHO-HAYYHbIE METO bl TIO3HAHUS - HAONIO/ICHNEe, U3MEPEHHE, MOACTUPOBAHNUE,
AKCHEPUMEHT (peasibHBINA U MBICIICHHBIN).

TEMATUYECKOE IINTAHPOBAHUE

8 KITACC
/*---|  HamMenoBaHuWe pa3/ieiioB U TEM Koau4ecTBO 4acoB DIeKTPOHHbBIE
E/QH HpOTpaMMBl Bceero |Kontposbasl |IIpakTruecku (zudposp
€ PabOThI € DA0OTERI obpasoBareib
Paznen 1. [lepBoHavanbHBIC XUMHUYECKHUE TIOHATHUS
11 Xumus — BakHas 00J1acTh 5 2 bubnuoreka [JOK
" lecTecTBO3HAHMS M OIPAKTUYECKOM https://m.edsoo.ru/7
BerecTBa 1 XUMHUYECKHUE PEAKIIUU 15 bubnmoreka [JOK
1.2 1
https://m.edsoo.ru/7
Wtoro no paszneny 20
Paznen 2. Baxxueiimue npeacTaBuTeN HEOPraHUIECKUX BEIIECTB
Boznyx. Kucmopon. [Tousitue 06 bubnuoreka [JOK
2.1 6 _
OKCHJIaX https://m.edsoo.ru/7
Bonopoa.Ilonstue o kucnorax u bubnuoreka [JOK
2.2 8 1 _
coAX https://m.edsoo.ru/7
53 Bona. PactBopsr. [Tonstue 06 5 1 1 bubnoreka [JOK

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


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

2.4 |OCHOBHBIE KJTaCCHl HEOPTAHUYECKUX bubnmmoreka LIOK
) 11 .
COCIMHEHUN https://m.edsoo.ru/7
Wroro no pazaeny 30

Paznen 3. [lepuonnyeckuii 3akoH u [lepuoandeckas cucreMa xumudeckux 3meMenToB 1. Y. Menzeneesa.

Crpoenue aroMoB. XuMuueckasi cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIBHbBIE PEAKIIUU

3.1 [[lepmonnueckuii 3aKOH U 7 buoanoreka IHOK
[leproanueckas cucTeMa XUMHUYECKUX https://m.edsoo.ru/7
htemenToR /1. . Meuneneera f41837c
XuMmudeckas cBi3b. OKUCIUTEIIBHO- bubnuoreka [JOK

3.2 8 _
BOCCTaHOBHTEIbHBIC PEAKIIUU https://m.edsoo.ru/7

Wroro no pazaeny 15 bubmmnoreka [JOK

https://m.edsoo.ru/7

PesepBHOE Bpems 3 bubmuoreka [JOK

https://m.edsoo.ru/7
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9 KJTIACC

f HaumenoBanue pasnennos u TeMm KomuecTBO 4acoB DIEKTPOHHbIE
g/gn IIPOrpaMMEI Bceero |Kontponsnsie [[Ipaktuyeckue (wudposs
NAOOTEI DAOOTEL obpasosatesibH
Paznen 1. BemecTBo 1 XuMU4eCcKe peakiuu
11 [ToBTOpEeHUE U yriayOieHue 3HaHUHA 5 1 bubmmnorexa [IOK
OCHOBHBIX Pa3JIeNIoB Kypca 8 knacca https://m.edsoo.ru/7f4
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
peaKInii https://m.edsoo.ru/7f4
13 DJIEKTPOIUTUYECKAS TUCCOIUAITSL. 8 1 1 bubmmoreka [JOK
[ Xumuueckue peakiiuu B pacTBOpax https://m.edsoo.ru/7f4
rtoro 1o paszaeny 17
Pazien 2. HemeTtauibl M UX COCTUHCHUS
b1 O0111as1 XapaKTepUCTUKA XUMUYECKUX 4 1 bu6muoreka [JOK
"~ |pmemeHTOB https://m.edsoo.ru/7f4
59 OO0mas XxapakTepuCTUKa XUMUYECKIX 6 bubnmnorexa [IOK
"~ pnemMeHTOB https://m.edsoo.ru/7f4
53 O0111as XapaKTepUCTUKAa XUMUIECKIX 7 1 bubnmoreka [{OK
"~ pnementoB VA- rpymmsl. A30T, dochop u https://m.edsoo.ru/7f4
2.4 |OO0mias xapakTepUCTHKa XUMHUYCSCKUX 8 1 2 bubmmoreka [JOK
HiieMeHTOB [VA-TpyHHBI. https://m.edsoo.ru/7f4
YTIenon u KDeMHHN M MX COSTMHEHHUS 12636
HToro mo pazneny 25
Pasznen 3. Merasuisl 1 UX COSIUHEHUSA
3.1 |OO01ue cBoiicTBa METAILIIOB 4 bubnroreka IJOK
https://m.edso0.ru/7f4
3.2 Baxxknelmue MeTauibl U UX COCTMHEHUS 16 1 5 bubnmoreka [JOK
https://m.edsoo.ru/7f4
HToro 1o paszeny 20
Paznen 4. Xumus u okpyKaromiasi cpeia
4.1 |BemecTBa M MaTepuaIbl B KU3HU 3 bubmmoreka [JOK
YeJI0BeKa https://m.edsoo.ru/7f4
Toro 1o pasjaeny 3
PesepBHOE BpeMmst 3 bubmmoreka [JOK
https://m.edsoo.ru/7f4
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[TOYPOYHOE [NIJIAHNPOBAHUME

8 KJIACC
< ---- Tema ypoka KoauuectBo yacos Jlata | DaekTpo
No
/T Bceero |Kontpomnshs ([Ipaktruecku H3yHCHUA H
€ paboThI € paboThI uuQpos
[Ipenmer xumuu. Ponb XUMUU B )KU3HU bubmuot
1 lwenosexka. Tena u BemecTsa 1 exa
httns'//m
[loHsTHE O METOAAaX MO3HAHMS B XUMHU buobauor
eKa
2 1 https://m
.eds
[TpakTuyeckas padota Ne 1 «IIpaBuna 1 bubaunor
3 paboTHI B Ta0OpaTOPUN U TIPUEMBI 1 eKxa
oOpareHus ¢ 1abopaTOPHBIM https://m
000PYI0BAaHUEM .eds
4 Uucrele BenecTBa U cMecH. CriocoObl 1 buomor
o eKa
a3JieJIeHNs cMecer
P httns'//m
[TpakTideckas pabora Ne 2 1 bubinor
5  |«Pa3gencHue cMmeceit (Ha mpumepe 1 CKa
OYHMCTKH OBAPEHHOM COJIH)» https://m
ATOMBI Y MOJIEKYJIBI bubnuor
6 1 eKa
httns://m
7 XHUMHYECKHE DJIEMEHTEL. 3HAKU 1 buomor
(CMMBOJIBI) XUMHUYECKUX DJIEMEHTOB CcKa
httns'//m
[IpocThie U CIIOKHBIE BEIIECTBA bubinor
8 1 eka
httns'//m
ATOMHO-MOJICKYJISIPHOE YUCHUE buobauor
o) 1 exa
httns://m
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. buoauor
10 [Xumuueckas popmyna. BanenTHOCTH 1 eKa
ATOMOR XUMUYECKUX ATEMEHTOR httns://m
11 OTHOCHTEIIbHAS aTOMHas Macca. 1 bubsmor
OTHOCHUTEIIbHAS MOJICKYJISIpHAs Macca CKa
httns://m
12 MaccoBas 107 XUMHYECKOTO 1 buomor
HJIEMEHTA B COEINHEHUH CKa
httns'//m
KomnnuecTBo Beniectsa. MoJib. bubanor
13 MognsipHas macca 1 eKa
httns://m
14 Drsnueckre 1 XUMAYECKUE SIBIIEHU. 1 bubmior
XuMH4decKast peakius Cka
httns'//m
15 [TIPU3HAKM U yCTIOBUS IPOTEKAHUS 1 brbmior
XUMUYCCKUX PEaKIIUi cKa
httns'//m
16 3aKOH COXPaHEHUs MACChl BELIECTB. 1 bubmoT
XUMUYECKHE ypaBHEHUS cKa
httns://m
Brruncienns KOJIM4ecTBa, MacChl bubmror
17 |BemiecTBa 1O ypaBHEHUSM XMMHYCCKHX 1 CKa




Knaccupukanuss XaMUYIECKUX peaKIiii

buoimor

18 |(coemmHeHHMs, PA3IOKEHUS, CKa
3aMeleH s, 00MeHa) ht’EpS:// m
M. B. JIoMOHOCOB — y4EHBIi- bu6mor
19 pauuknoneauct. O600IIEHUE U CKa
crcTeMaTH3aIHs 3HAHUH hﬂES:/ /m
bubimor
20 KonTponsHas pabora Nel no teme eKa
«BeriecTBa 1 XUMHUYECKUE PEAKIIAN» https://m
ade
bubimor
Bo3zayx — cMech ra3os. Cocras exa
21 Bo3nyxa. Kucinopon https://m
— 3JIEMEHT M IPOCTOoe BemecTBO. O30H eds
d448e
Dusnueckue U XUMUYECKHE CBOMICTBA bubnuor
22 [kucmopoja (peakiuu OKHCICHHUS, CKa
ropenne). [Tonstre 06 okcumax h:iES:/ m
buoanor
53 Crioco0bl MOYYEHHST KHCI0pOia B exa
1a00paTOPUHU U TPOMBIIIIEHHOCTH. https://m
[IpuMeHeHue KucIopoaa .eds
TeroBoi 3P PeKkT XuMuuecKou oB o
24 |[pCaKLnH, IIOHITHUEC O UOJIUOT
TEPMOXMMHYECKOM yPABHEHHH, DK30- U g%%asoBa
Tormso (HedTh, yrojb u MeTaH). bubnnor
25 [3arps3HeHHe BO3IyXa, CIIOCOOBI €T0 cKa
MpeIOTBPAIICHHUS https://m
[TpakTrueckas padota Ne 3 o Teme buooT
26 |«Ilomy4enue u coOMpaHue KUCIOPO/a, CKa
H3y4EHHE Ero CBONUCTB» h§5853// m
b7  [BOZIOPOX — IeMeHT U npocToe EITSHHOT
BerecTBo. HaxoxaeHue B mpupojie e
bg dusnueckie 1 XUMHYECKHE CBOMCTBA EII;ISHHOT
Boj0poa. [IpuMeHeHue Bo10po1a Httoe /.
[loHsITHE O KMCIIOTAX M COJIAX bubnmuor
29 eKa
httns://m
CriocoObl TIOJTydeHUsT BOJOPO/Ia B bubmuot
30  |raGopaTopuu eKa
httns://m
[IpakTideckas padota Ne 4 o Teme bubnnor
31 |«Ilonydyenue u cobupaHue BOAOPOA, CKa
M3y4eHHUE ero CBONCTB» httIpS:// m
ModsipHBbIit 00BEM ra30oB. 3aKOH bubnnor
32 ABoTajipo eKa
httns-//m
Brrancnenns 00b€Ma, KOJIMYECTBA bubmror
33 [BemiecTBa rasa 1o ero H3BeCTHOMY CcKa
KOIMYECTBY BENIECTBA UM 00BEMY https://m
BriuncieHus 00bEMOB ra3oB 110 buommor
34  |ypaBHEHMIO pEaKIMU Ha OCHOBE 3aKOHA CKa
0OBEMHBIX OTHOIICHH I'a30B https://m

arde



Duznyeckre U XMMHUYECKHUE CBOMCTBA

buoimor

35  |Bommr eKa
httns//m
CocraB ocHoBaHuii. [ToHsTHe 00 bubnuot
36  |mHmukaTopax eKa
httns//m
Bona kak pactBoputens. HacklleHHbIe bubmor
37  |u HeHachIILIEHHBIE PACTBOPHL. MaccoBpast cKa
1107151 BEIIECTBA B PACTBOPE https://m
bubnmor
[TpakTrueckas padota Ne 5 o teme oKa
«[IpuroroBiieHne pacTBOPOB C
38 P OBJICHHC P P . https://m
onpeeIEHHON MacCOBOM J0eh ods
ACTBOPEHHOT'O BEII[ECTBAY R
KonTponbHas pabora Ne2 no Teme bubmuor
39 «Kucnopo. Bogopon. Boga» CcKa
httns*//m
OKCHIIBI: COCTaB, KiIacCU(pUKAIIHS, bubanor
40  lHomenkmaTypa eKa
https://m
[TonyyeHre U XUMHAYECKHE CBONCTBA bubsmor
41  [KHCIOTHBIX, OCHOBHBIX H aM(OTEPHBIX cka
OKCHUIOB https://m
eds
OcHOBaHUS: COCTaB, Kiaccuukaus, bubanor
42 lHomenknarypa eKxa
httns//m
[TonyueHue U XUMHUYECKHE CBOMCTBA bubmuot
43 |ocHoBaHMIt cKa
httns*//m
KucaoTel: cocTaB, Kiaccudukanus, bubiaror
44 lnomenknatypa eka
httns-//m
bubnmor
15 [TosnyyeHre U XUMUYECKHUE CBOMCTBA oxa
KhcioT https://m
Couu (cpeaHuE): HOMEHKIIATYPA, bubmuot
46 lcocoOsI MoJTyueH s, XUMIYECKHE eKa
CROMCTRA httns://m
[TpakTuueckas padora Ne 6. Pemenne bu6mor
47 PKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe CKa
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m
COCITMHCHHIT» 'e(.js.
g [[eHeTHUECKas CBA3 MEXKIY KIaccaMu brbnor
HEOPraHUYECKUX COeIMHEHUN cKa
httng*//m
O000IIICHUE ¥ CHCTeMAaTHU3aIs 3HAaHUI bubnmor
49 eKa
httns-//m
KonTponbHas pabora Ne3 o Teme buomor
50 ['OCHOBHBIE KJIACCHI HEOPraHMYECKHUX CKa
COeTMHCHMM" https://m
ode
[lepBBIC MONBITKU KiIaccH(PUKAITIN bu6nor
51 [XMMHUUYECKUX 31IeMeHTOB. [ToHsaTHe 0 CKa
rpynax CXOHBIX JICMEHTOB ht"zps./ /m
anc
[leproguyeckuii 3aKOH U bubnuor
52 [leproauueckas CHCTEMa XUMUYECKUX eKa
hiiementoB J1. . Menpeneesa https://m



[Ieproabl, rpynsl, NOArPYIIIE]

buoimor

53 1 eKa
httns*//m
Ctpoenne atoMoB. CocTaB aTOMHBIX bubnuot
94 lanep. UzoToms! 1 exa
httns'//m
bubimor
CTpoeHue 3IeKTPOHHBIX 000JI0UeK CKa
55 y 1 https://
aTOMOB 3J1eMeHTOB [Tepuoauueckoit ps:/im
cuctembl . 1. MenneneeBa .eds
XapakTepuCcTUKa XUMHUUYECKOTO bubnuot
56 pIiIeMeHTa MO ero MOJOKCHHUIO B 1 cKa
[lepuoanueckoii cucreme . 1. https://m
bubmuor
3Hauenue [leproauyeckoro 3akoHa ams exa
57 |[pa3BUTHA HAayKu U npakTuku. J. 1. 1 https://m
MenpaeneeB — y4E€HBIN, IEAArOT U eds
rpaXaaHuH ada0Ra
- DIEKTPOOTPHIATENHLHOCTD ATOMOB 1 bu6mor
XHUMHUYECKUX DIIEMEHTOB CcKa
httns://m
MonHas xuMu4ueckas CBSI3b bubanor
59 1 eKa
httns*//m
KoBaneHTHas moisipHas XUMHUYeCKast bubmuot
60 |cBsi3p 1 eKa
httns'//m
KoBanieHTHas HEeMOsIpHAS XUMUYEeCKast buobauor
61 |cBa3p 1 exa
httns://m
CTereHb OKUCIICHUS bubanot
62 1 eKa
httns-//m
OKHUCIIMTEIEHO-BOCCTAHOBUTEILHEIC bubnuor
63  |peakuum 1 eKa
httns'//m
OKHUCIIMTEIN U BOCCTAHOBUTEIHU bubimor
64 1 eKa
httns://m
65 KonTtponrsHas padota Ned o teme 1 brbimot
«CtpoeHue aroma. XMMHUYECKasi CBSI3b» cKa
httos://m
Pe3epBHbBIi ypok. O000IICHUE U bubmmor
66 |cucremarmzarius 3HAHMIA 1 eKa
httns-//m
PesepBHbIit ypok. O6001IEHHE U bubnuot
67  |cucremarusarus 3HaHuii 1 eKa
httns*//m
PesepBHBIN ypok. O600IeHNE 1 bubimnor
68 crucTeMaTU3alus 3HaHUN 1 cKa
https://m
OBLIEE KOJIMYECTBO YACOB I10 68




9 KJIACC

No Tema ypoxa KonnuectBo vacos Hata Onekrt
/. Beero | KonrposbHbIe [Tpaktuueckue MBYHCHI Ipon
paboThI paboThI uudpoB
[lepronnyeckuit 3akoH. Ileproauueckas bubnuote
1 cricTeMa XUMHYeCKuX djeMeHToB . U. 1 Ka
MeHneneeBa https://m.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB bubnuore
2 XUMUYECKHX 3JIEMEHTOB TIEPBBIX TPEX 1 Ka
[epUOIOB https://m.
3 Krnaccudukanus 1 HOMEHKIaTypa 1 E:@HIOTG
HEOPraHNYECKUX BEIECTB
httns+//m
4 Bubl XMMHUYECKOW CBSA3U U TUIIBI 1 E:GHHOTG
KPUCTAJUINYECKUX PEIIETOK
httns://m.
KonTponbHas padora Nel mo teme
O  |[«[ToBTOpEeHME U yIriTyOJIeHHE 3HAHMIA 1 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»
6 Knaccudukanus XuMAYECKHX PEAKIHA 1O 1 E:@H’IOTG
Pa3TUYHBIM MTPU3HAKAM
httns+//m
[ToHATHE O CKOPOCTH XHMHYECKOI bubnunore
7  |peakuuu. [loHsATHE O TOMOTEHHBIX H 1 Ka
reTePOTreHHBIX PEaKIUAX htltpS:/ /m.
[loHATHE O XUMHUUYECKOM PAaBHOBECHUHU. bubnnore
3 DaKTOPbI, BIMSIOIINE HA CKOPOCTh 1 Ka
XMMHUECKOH PEaKIUU 1 TIONOKEHNE https://m.
XUMHYECKOTO PABHOBECHSI eds
OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE bubnuote
9  peakuun 1 Ka
httns-//m
Teopust dNEKTPOIUTHYECKON bubnuote
10 |muccoumanmu. CuibHbIE U cla0bie 1 Ka
DIIEKTPOJIUTHI https://m.
MoHHBIE ypaBHEHUS pEeaKUi bubnuote
11 1 Ka
httns+//m
XUMHUYECKHAE CBOMCTBA KUCIIOT U bubnuote
12 locuoBanwmii B cBeTe IpencTaBIeHHIT 06 1 Ka
NIEKTNONUTHYECKOU TUCCOTTUATIUNI httns-//m
XUMHUYECKHE CBOICTBA COJIEU B CBETE bubnuore
13 [mpencraBneHui 00 ANEKTPOTUTHUECKON 1 Ka
nucconuanuu https://m.
14  [[lonsaTue o rugpoIn3e conei bubnmote
1 Ka
httns://m
15 |O6o0mieHe u cucTeMaTu3aus 3HaHH bubnuote
1 Ka
P Inddmas inn
16 [TpakTrueckas pabora Ne 1. «Pemenue 1 1 E:@“IOTG
HKCIIEPUMEHTAIIBHBIX 3a/1a4»
httns://m
1 bubnuote
17 KontponpHas padota Ne2 o teme 1 ka
«ONEKTPOIUTUIECKAS TUCCOITUAIIHSL. https://m.

XUMUYECKHUE PEaKIUU B PACTBOPAX»

eds



OO01as XxapakTepUCTUKa TaJIOTEHOB.

buodnuore

18 XHUMHUECKHE CBOMCTBA HA TIPUMEpPE XJI0pa Ka
httns://m
XnopoBoaopoa. CosisiHast KUCTIOTa, bubsmore
19 [xumuueckue CBOICTBA, MOJTYYCHHUE, Ka
[PUMCHCHUE https://m.
eds
[IpakTuueckas pabora Ne 2 o Teme bubnnore
20 IlomyueHue CONSIHON KUCIIOTHI, U3y4CHUE Ka
e€ CBOMCTB» https://m.
BBIYKCIICHUS 110 YPAaBHEHUSIM XUMHUYECKHUX] bubnmore
21  |peakumii, eciiv OJIMH U3 PEArcHTOB JIaH B Ka
H30BITKE https://m.
OO0mas xapakrepuctuka snemeHToB VIA- bubnuote
22 \rpynmsl Ka
httns://m.
AJIOTPOTIHBIE MOJU(DUKAIIMH CEPHI. buobauore
23 |HaxoxjaeHue cepbl U €€ cOeJUHEHUN B Ka
npupojie. XUMUYECKHUE CBOCTBA CEpBI https://m.
CepoB0/1I0pO/I, CTpOoCHUE, (HU3HUECKHE U bubnuore
24 [xummueckue cBOHCTBA Ka
httns://m
Oxcuppl cepbl. CepHast KUCTIOTA, bubianore
25 |pu3nuecKkrue U XUMHYECKHUE CBOMCTBA, Ka
pUMEHEHUE https://m.
26 [Xumudeckue peakiuu, JeKalie B OCHOBE bubnuote
[POMBIIIIEHHOTO CIIOC00a MOTYYCHUS Ka
CEPHOM KHCIIOThI. XUMHUECKOE https://m.
3arpsA3HEHHUE OKPYKAIOIICH Cpebl eds
COCTMHCHUSIMH CEPBI adec8a
BrIuncieHrne MacCOBOM TOIH BBIXOA bubnuore
27 pomyKTa peaKiuu Ka
httns+//m
bubanore
OO61as xapakTepucTuka aneMeHToB VA- a
28  rpynnl. https://m.
A30T, pacTipOCTpaHEHHE B TIPUPOJIC, eds
(u3nyecKre 1 XUMUYECKHE CBOMCTBA adeeab
AMMHAK, er0 (U3NYECKUE U XUMHUCCKHE bubnuore
29  |cBoiicTBa, MONydYeHHE U IPHMEHEHUE Ka
httns-//m
[TpakTrueckas padorta Ne 3 mo Teme bubnuore
30 (dlonyuenue ammMmuaka, U3ydeHuUe €ro Ka
CBOICTB» https://m.
A30THas KHCIIOTa, €€ (hU3NIeCcKe u bubnuore
3l  |xummueckue cBoiicTBa Ka
https://m
32 |Mcmonp30BaHrE HUTPATOB U COJICH bubanore
aMMOHUS B KAYECTBE MUHEPATbHBIX Ka
yIoOpeHuit. XUMUYECKOE 3arpsi3HeHUE https://m.
OKpYKaroIIeH cpebl COeTMHEHUSIMH eds
bubnuore
Ka
33 |Pocdop. Oxeun docdopa (V) u https://m.
dbocdopHas kucnora, GU3NIECKUe U eds

XUMHUYCCKUEC CBOﬁCTBa, NOJIy4YCHUEC

ardfARQa



lcnonbs3oBanue GocdaToB B KauecTBE

buodnuore

34 o Ka
MUHEPAITBHBIX YI00peHHA. 3arpsi3HeHne https:/m.
MpUPOAHOHN cpenbl hocharamu e

bubnmore
Yrnepon, pacpocTpaHeHHe B IPUPOJIE, Ka

35 o :
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA https://m.

<- eds
Oxcuapl yriepona, ux pusnueckue u bubnuore

36 [(XMMUYECKHE CBOWCTBA. DKOJIOTHUCCKUEC Ka
pOOJIEMBI, CBI3aHHBIC C OKCHIOM https://m.
YTonpHAas KUCIOTa U €€ COMU bubmmote

37 Ka

httns-//m
bubmmore

33 [TpakTrueckas pabota Ne 4 o Teme xa
"[TosryueHue yriekuciaoro rasa. https://m.
KauecTBeHHas peakis Ha KapOoHaT-HoH" eds
[lepBoHavaIbHBIEC MOHATHUS 00 bubnuore

39 |opraHMYecKHX BEIIeCTBAX KakK O Ka
COCTMHEHHSX YTIIepo/ia ht.tps://m.

40 KpeMHuii u ero coemHeHus bubnmote

Ka
[TpakTuueckas padota Ne 5. Pemienue bubaunore

4] [PKCTIEPHMEHTANLHBIX 38711 1O TEME Ka .
«BaxxHeile HeMeTaulbl U UX https://m.
COCTMHCHHUS eds
KonTposnbHas pabota Ne3 o teme bubnuore

42  |«BaxHeiime HeMETaITbl U UX Ka
COEIUHEHU» https://m.

43 |O0mas XapakTepUCTUKA XUMUYECKUX Bubirore
HIIEMEHTOB — METAJIOB. MeTajuinueckast Ka
CBSI3b U METAJUIMUYECKAs] KPUCTAIIIMYECKas https://m.
pemérka. GU3MYECKHE CBOMCTBA eds
METaIJIOB ael03e
XUMHUYECKHE CBONCTBA METAJIIOB. bubnnore

44 [DICKTPOXUMHUYCCKUH PsIJT HATTPSDKCHUMA Ka
METaJIIOB hgtps:// m.
O01Me crrocoOBI MOTYYESHUST METAIUIOB. bubnuote

45 CriaBbl. BerauciieHust mo ypaBHEHUSIM Ka
XUMHYECKHX PEaKIuid, €CIIM OJMH U3 https://m.

€areHTOB COJCPKUT IPHUMECH eds
[loHsTHE O KOPPO3UU METAIIIOB bubnmote
46 Ka
httns*//m
[l{eouHBIC METATIBI buobauore
47 Ka
httns-//m
OKCHUBI U TUAPOKCH/IBI HATPUS U KAJIUS bubnuote
48 Ka
httns://m
[Lle10uHO3EeMEIBLHBIC METAJIIBI - KaJIbIIHI bubanore
49 |y marHwmit Ka
httns-//m
BaxHeinme coeTMHEHUS KalbIUs bubmmore

50 Ka

httns-//m

51

O000I1IEHE U CUCTEMATHA3AIINS 3HAHUI




52 PKécrkocTh BOABI M CIIOCOOELI €8 1 buoanore
yCTpaHEHUs Ka
https://m
53 [[Ipaktuueckas pabota Ne 6 mo Teme 1 bubnuore
"YKEcTKOCTh BOABI U METOKI €6 Ka
ycTpaHeHus" https://m.
AIOMUHUH bubnuore
54 1 Ka
httns//m
AmboTepHBIE CBOMCTBA OKCHIA U bubnnote
05 rUIPOKCHIA 1 Ka
httns-//m
56 [Keneso 1
<
OKcupl, THAPOKCH B U coitu sxene3a (I1) bubnuore
57 i kenesa (nn 1 Ka
Inddmme [ fomn
O000IIIeHIE U CHCTEMATH3aLMs 3HAHUI 1
58
[IpakTuueckas padora Ne 7. Perienue 1 bubsmore
59  PKCHEpUMEHTAIbHBIX 33]1a4 IO TEME Ka
«BarkHelIne MeTaJlibl 1 NX COEIMHEHUSY QS[PS:/ /m.
60 1 bubiuore
BLI‘II/ICJ:I'GHI/ISI 10 YPaBHEHHSIM XUMHYECKUX <a
[pPEaKIyii, €CJIM OJIMH U3 PEarcHTOB JIaH B https://m.
M30BITKE UM COJICPKUT IPUMECH. eds
BrrurciaeHns MacCOBOM JIOJIM BBEIXOa 201750
MPOYKTa pEaKIIuu
61 |O00O0IIeHHE U cCCTEMAaTH3alMs 3HAHHU I 1
62 KonTtponpsHas padota Ned o teme 1
«BaxHelmue MeTaJuIbl M UX COCIMHEHUS»
BemuiectBa 1 MaTepuaibl B TOBCEIHEBHOM 1 bubanore
63  |pku3HU yenoBeka Ka
httns://m
XUMHUECKOe 3arpsi3HEHUE OKpYKaroIen 1 bubnmore
64 cpemsr Ka
httns//m
Ponb XMMUK B peIlIeHUH SKOJTOTHUECKUX 1 buobanore
65 npoOaem Ka
httns//m
PesepBHbIii ypok. O000IIeHNE 1 1 bubiuore
66 |cucremaru3ariis 3HAHMIA Ka
httpns://m.
PesepBHbIl ypok. O600111eHNE U 1 bubanore
67 |cucremarn3zaius 3HAHMI Ka
httns*//m
PesepBHbIN ypok. O6001IeHNE 1 1 bubnmore
68  |cucremarnzans 3HaHMI Ka
httns //m
OBLIEE KOJIMYECTBO HACOB I10 68
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