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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs COCTABJICHA HA OCHOBE
TpeOOoBaHUH K pe3ysbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
obpaszoBanus, mnpeactaBieHHbIx B @I'OC OOO, a Ttakxke Ha ocHOBe (elepanbHO paboueit
MPOTPaMMBI BOCIIUTAHUS U C YYETOM KOHIEIIIMH IMPETOAaBaHusl yUeOHOro mpeaMeTa « XUMUs» B
oOpa3oBaTesibHbIX opranu3anusax Poccuiickoit @enepannu.

[IporpaMmma 1o XuMHH [daéT TPEACTAaBICHUE O IMENsAX, OOIIel cTpaTerud OOyYeHHS,
BOCIMTAHMUS U pa3BUTHA OOYydaIOIIUXCS CpeICTBaMU Y4YeOHOro TMpeaAMeTa, YCTaHABIIMBAET
00s13aTeNIbHOE IPEIMETHOE COJEp)KaHUe, MpPeJyCMaTpUBAaeT paclpesielieHue ero o KiaccaM |
CTPYKTYpUPOBaHUE IO pa3zesiaM M TeMaM MporpamMmbl IO XUMHUHU, ONPENESAET KOTUUYECTBEHHbIE U
KayeCTBEHHBIE XapaKTEPUCTUKU COJEPXKAHMA, PEKOMEHIYEMYIO IIOCIIE0BATEIbHOCTh W3Yy4EHUs
XMUMUHU C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKHM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOEHHOCTEN 00y4arolmmxcs, OnpeaenseT BO3MOXKHOCTY IpeIMeTa s pealn3alun
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNbHOM IporpaMMmbl Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a TAKKE TPeOOBaHUI K pe3yspTaTaM 00yUeHHs XUMUU Ha YPOBHE
nene M3yyeHWs INpeaMeTa M OCHOBHBIX BHJIOB  y4e€OHO-IIO3HABATEIbHOW JESTEIIbHOCTH
00yyYaroIerocs Mo OCBOCHUIO y4eOHOT0 COJEPKAHHUS.

3HaHUEe XUMHU CIY>KUT OCHOBOH ISt (DOPMHUPOBAHUS MUPOBO33PEHUSI O00YYArOIIErocs, ero
IPEJCTABICHUA O MaTepUAIbHOM €JUHCTBE MHUPA, BAXHYIO POJIb UIPaloT (popMupyeMble XUMHEN
NPEJCTABICHHUA O B3aUMOIIPEBPAILEHUSIX SHEPIUH M 00 3BOJIIOLMHU BEIIECTB B MPUPOE, O MyTIX
pemieHust  TI00aNbHBIX  MPOOJIEM  YCTOWYMBOTO  pPa3BHTHS  YEJOBEYECTBA —  CHIPHEBOIA,
HHEPreTUYECKOH, MUILEBOM U 3KOJIOrMYecKoi 0€30IacHOCTH, IPOOIIEM 3ApaBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH [UIsl caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYpPbI
JMYHOCTH, €€ 001el 1 QyHKIIMOHAIHOW I'PaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHUPOBAHUE MBIILICHUS M TBOPYECKHX CHOCOOHOCTEH 0O0ydwaromumxcs,
HABBIKOB UX CAMOCTOATEIbHON YUeOHOM! NeATEeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATEIbCKIX
YMEHHUH, HEOOXOMMBbIX KaK B IOBCEHEBHOM XH3HH, TaK U B IPOPECCHOHATIBHOM 1€ TEIbHOCTH;

3HAaKOMHT CO CHEIM(PHUKON HAyYHOTO MBIIUICHHUS, 3aKJIaBIBAET OCHOBBI IIEJIOCTHOTO B3IJIAIA
Ha €JUHCTBO MpPHUPOJBl M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOU TPAMOTHOCTH 00yYaroIInuXcs;

CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOIO OTHOILIEHUS K €CTECTBEHHO--HAy4YHbIM 3HAHUM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIMUECKOE 00pa30BaHUE 00yUaIOIIUXCS.

JlaHHble HampaBieHHUs B OOYYEHHUM XUMHHM OO0€CIEUMBAIOTCS CHEUU(UKON comepikaHus
y4eOHOro IMpeaMeTa, KOTOPbIM SBISETCS MeJaroruyeckd aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM
HayKM XMMUU Ha ONpeIeIEHHOM dTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIEro oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOCHUE
00yYaroIMMUCS CUCTEMBl [I€PBOHAYAIBHBIX MOHATUN XMMHH, OCHOB HEOPraHMYECKOW XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUMU.

CrpykTypa colepikaHus NpOrpamMMbl 10 XUMHUHM c(opMHpOoBaHa Ha OCHOBE CHCTEMHOIO
noaxona k e€ usyuenuro. CoiepkaHue CKIabIBa€TCs U3 CUCTEMBI IOHATHH 0 XMMUYECKOM 3JIEMEHTE
U BEIIECTBE M CHCTEMBbl MOHATUH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHM30BaHbl M0 MPUHIUILY IOCIEA0BATENIBHOIO Pa3BUTHUSI 3HAHUM Ha OCHOBE TEOPETHUYECKUX
IIPEJCTABICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
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— Ilepuonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUY€HHUS O CTPOCHUU aTOMa U XMMHUYECKOU CBSI3H;

— TIpEeACTaBICHUIN 00 JIEKTPOIUTHIECKOM TUCCOIMALIUNN BEIIECTB B paCTBOPaX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJTHOTO YPOBHSI K JAPYTrOMY, BBITIOTHSIS
(GYHKIIUN OOBSICHCHHS W MPOTHO3WPOBAHHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHHUS U MOTYYEHHUS U3y4YaeMbIX BEILIECTB.

OcBoeHHE TIpPOrpaMMBI IO XHMHU CHOCOOCTBYeT (DOPMHUPOBAHUIO TMPEACTABICHUS O
XUMHUYECKOM COCTABILIONIEN HAyYHOW KapTHHBI MHpPAa B JIOTUKE €€ CHUCTEMHOM IpUPOJIBI,
LIEHHOCTHOTO OTHOILIECHMSI K HAyYHOMY 3HAHUIO M METOJaM I03HaHUs B Hayke. VM3yueHue xumuu
MIPOUCXOAUT C MPHUBJICUCHUEM 3HAHUN U3 paHee M3YUYCHHBIX YUCOHBIX mpeaMeToB: « OKpy Karomuii
Mup», «buonorus. 5—7 kinacce» U «Puszuka. 7 Kimaccey.

[Tpu M3ydeHnn XUMUHM TPOUCXOAUT (GOPMUPOBAHHME 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN EATEIbHOCTH YEJIOBEKa U KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOM KyJIbTYpBIL. 3a7a4a yueOHOro MpeiMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMBI
XUMHYECKUX 3HAHUNW — BaKHEUIIMX ()AKTOB, MOHSATUH, 3aKOHOB M TEOPETUYCCKUX IOJOKCHHIA,
JOCTYITHBIX 0000IIEHNH MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAYKH, B MPUOOIIIEHUH K HAYYHBIM
METOJIaM MO3HAHUS MIPU U3YUYEHHUH BEIECTB U XMMHUECKHUX Peakiuii, B GOpMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHUA H WX TNPUMEHEHHH B y4eOHO-MO3HABATENbHOH U  y4eOHO-
UCCIIEIOBATENIbCKON JIeATEIbHOCTH, OCBOCHUHU MpaBUi 0€30MacHOro OOpalleHusl ¢ BEIIeCTBaMU B
MMOBCETHEBHOU KU3HH.

[Ipy W3y4yeHWM XUMUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Ba)XHOE 3HAUYCHHC
MPUOOPEIN TaKKue LeH, KaK:

— (opMupoBaHNE WHTEIUIEKTYaJbHO PA3BUTON JHYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEHICHHUH, CTIOCOOHON aaliTUPOBATHCS K OBICTPO
MEHSIFOLIUMCS YCIIOBHSIM KU3HU;

— HalpaBJIICHHOCTh OOY4YeHHs Ha CHUCTEeMAaTH4YeCcKOoe MPHOOIIeHHE OOyJaromuxcs K
CaMOCTOSITEIIbHON TTO3HABATEIIPHON JEATEILHOCTH, HAYYHBIM METOJIaM MO3HaHUs, (POPMHUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— obecreyeHre YCJIOBUH, CHOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYAOIIMMHUCS OTIBITa
pa3HOOOpa3HOW NEeATEIbHOCTH, MO3HAHUS W CAMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), IMEIOIINX YHUBEPCATbHOE 3HAUCHHE IS PA3IMUHBIX BUAOB JESTEIbHOCTH;

— (opmupoBanue oOmeH (YHKIMOHATHPHOW M €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH, B TOM
qrclie YMEHUN OOBSCHATH M OILICHUBATDH SIBJICHUS OKPY’KAIOLIETO MHUPA, UCIONB3Ys 3HAHUS U OIIBIT,
MOJTyYEHHBIC MTPU U3YUYEHUN XUMUH, IPUMEHSATH UX MIPHU PEUICHUH MIPOOJIEM B IIOBCETHEBHOM KU3HU
Y TPYJOBOM ESITEIHHOCTH;

— QopmupoBanue y 00y4aromMXCs T'YMaHUCTHYECKHX OTHOILICHHWM, TMOHUMAaHUSl LIEHHOCTH
XUMHYECKUX 3HAHUU I BBIPAOOTKH SKOJOTHYECKH IeJeco00pa3HOro TMOBEACHHsS B OBITY U
TPYZIOBOM AECATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBBS U OKPYIKAOIIEH IPUPOJHOM CpeIbl;

— pa3BUTHE MOTHBAIIMH K 00YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHHUIO HA
OCHOBE YCBOCHHS OOIICUEIIOBEUCCKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPOGHIISI U
HAIpPAaBIEHHOCTH JaJbHEUIIETr0 00yUYeHUsL.

OOmree 4yMciIO YacoB, OTBEACHHBIX NI U3YYCHHUS XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisger 136 gacoB: B 8 kimacce — 68 yacoB (2 4yaca B Hezienmo), B 9 kimacce — 68
4acoB (2 yaca B HEJICIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHSTHS

[IpenmeT xumuun. Posib XUMHUM B )KM3HU YETOBEKA. XUMUS B CUCTEME HayK. Tena u BeniecTna.
duznueckre CBOMCTBA BeIlIeCTB. ArperaTHoe coctosiHue Beects. [loHsATHE 0 MeToAaxX MO3HAHUS B
xumun. Yuctele BemecTBa U cmecu. CriocoObl pa3iesieHusi cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKHUE dJIeMEHTHI. CUMBOJIBI XUHMHUYECKUX 2JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas ¢popmysa. BareHTHOCT, aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA
cocTasa BemecTB. OTHOCHUTENbHASA ATOMHAs Macca. OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast
JI0JI1 XUMUYECKOT0 3JIEMEHTA B COETMHEHHH.

KonunyecTtBo BemecTBa. Monbs. MomsipHas macca. B3anMocCBs3bp KOJIM4ECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tel o hopmynam XUMUYECKUX COETUHEHUH.

dusuyeckue M XUMHUYECKHE SABJICHUS. XHMHMUYECKas peakuus M €€ INpPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XMMHUYECKHEe ypaBHeHHs. Krnaccuduxaius XUMHUYECKUX pPEaAKIUN
(coennHEeHMs, pa3IOKEHUS, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYyaOH, MpaBwiaMu paboThl B jaboparopuu U HpUEMAMU
oOpaieHusi ¢ JabopaTOpHBIM OO0OPYIOBaHHEM, H3yYE€HHE M OINUCaHUEe (HU3HUECKUX CBOMCTB
00pa3IloB HEOPTraHWYECKHUX BEIIECTB, HaOMoIeHUe (pu3ndecknx (TUIaBJICHUE BOCKA, TAasTHHEC JIBJIA,
pacTHpaHue caxapa B CTYINKe, KUIEHHE M KOHJIEHCAlUs BOJABI) M XUMHUYECKUX (TOpEHHUE CBEYH,
MPOKAMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeNa ¢ KUCIOTON) SIBICHUM, HAOMI0IeHUEe U
OMHCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX PEaKIHi (pas3sioKeHUEe caxapa, B3aUMOJCHCTBHE
CEPHOM KHUCJOTBI C XJOpUIOM Oapwmsi, pasznoxeHue ruapokcuaa meau (IlI) mpu HarpeBanuw,
B3aUMOJIEHCTBHE KeJe3a ¢ pacTBopoM conu menu (1), uzyuenune criocoOoB pas3zieneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHKE, BHIMAPUBAHUE, TUCTUIUIALMS, XpoMatorpadus, MpoBeacHHUE
OYHCTKM TIOBAapEHHOW CONHM, HaONIOJIEHWE | OMNHCAHHWE pPEe3yJbTaTOB MPOBEJCHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsI MACChl, CO3/IaHNE MOJIEIeH MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaxHeiiue npeacTaBuTe/ M HEOPraHMYECKNX BelIeCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3JIeMEHT W NIPOCTOE BEIIECTBO.
Haxoxjenne KucIopoaa B HpUpoJe, PU3NICCKUE M XUMHUYCCKUE CBOMCTBA (PEaKIUU TOPCHHS).
Oxcunpl. [lpumenenne xkucnopoga. CmocoObl MOMy4YeHHs] KHUCIOpoJa B JlabopaTopuu U
MPOMBIIUICHHOCTH. KpyroBopot kuciopoga B mpupoge. O30H — amioTporHas MoauduKarus
KHCIIOpO/1a.

TernoBoil 3¢p(deKT XUMHUECKOH peaklud, TEPMOXUMHUYECKHE YpaBHEHHUSA, DK30- H
SHIOTEPMUUYECKHE peakiuu. TOIUIMBO: yrojdb M METaH. 3arpsA3HEHHE BO3/yXa, YCHJICHHE
MapHUKOBOTO (D dekTa, pazpyieHrne 030HOBOTO CJIOSI.

Bogopon — anemeHT u nmpoctoe BeriecTBo. HaxoxxaeHue Bo1opoaa B mpupoje, GU3nIecKue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToydeHusi. KUCIOThI 1 comu.

Moutsipablii 00bEM Ta30B. PacuéThl Mo XUMHUYECKUM YPaBHEHUSM.

dusnyeckue cBoiicTBa BoAbL. Boma kak pactBoputenb. PactBopel. HaceliieHHble u
HEHACHIIIICHHBIC PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOZIe. MaccoBasi 107151 BEIIECTBA B PaCTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJAE M B KU3HHM YEJIOBEKA.
KpyroBopot Boabl B ipupoe. 3arpsi3HeHrne NpupoHbIX BoJ. OXpaHa U OYUCTKA IPUPOJHBIX BOJI.
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Knaccudukauus nHeopranuueckux coeauHenuit. Oxkcunpl. Kiaccudukanus oKCUIOB:
cojeoOpa3yromue (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoseoOpasyronme. Homenknarypa
okcu0B. DHU3nyecKne U XUMUYECKHE CBOMCTBA OKCUIOB. [loirydeHne okcuaos.

OcHoBanusa. Krnaccudukanuss oOcHOBaHMI: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSA.
Homenkmarypa ocHoBanuil. ®dusznueckne M XHUMHYECKHE CBOMCTBAa OCHOBaHuW. [lomydenue
OCHOBAaHMM.

Kucnotel. Knaccudukamus kucinor. Homenkmatrypa kucinor. dusnueckue U XUMHUECKHE
cBoricTBa KUCIOT. Psan akruBHOocTH MetaiuioB H. H. bekerosa. [lomydenne kucior.

Comu. Homenkiatypa coneit. @u3nyeckne 1 XMMUYECKHe CBOKCTBa colieid. [lomydenue coneid.

I'eneTnueckas cBsI3b MEXKYy KilacCaMU HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJelIieHue COJepKaHUs KUCIOpoda B BO3JAyXe, MOJIydyeHHe, coOupaHue,
pacro3HaBaHHE W M3YYEHUE CBOICTB KHCIOpOJAA, HAOJIOJCHHE B3aWMOJCHCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HUKHOBEHHUS M TpEKpallleHus TropeHus (Mokapa), 03HAaKOMJIEHHE C
oOpa3laMu OKCHIOB U OMHCAHHE X CBOWCTB, MOJy4eHHE, COOMpaHue, paclio3HaBaHEe U U3yUeHUe
CBOMCTB BoOJOpoAa (ropeHue), B3auMojneicTBue Boaopona c¢ okcuaom Mmeau (1) (BozmoxkHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), HaOMIOACHHE OOpa3IoB BEIIECTB KOJWYECTBOM | MOIb,
UCClIeIOBaHNE OCOOCHHOCTEl  pacTBOPEHUS BEUIECTB C  Pa3IMYHOW  PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJEH pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHME BOJIBI C MeETaJIaMHd (HATpUEM U KajbllueM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpPHAIIOB), HCCIIEOBaHUE OOpa3lOB HEOPraHWYECKUX BEIECTB PA3JIMUHBIX KIIACCOB,
HaOIOZICHNe W3MEHEHHUS OKpPAacKHM WHAMKATOPOB B PAcCTBOPAaX KHUCIOT M IIENOYeH, H3y4YCHHE
B3aumojeicTBus okcuaa menu (I1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METa/lllaMH, peaKIui
HEWTpanu3aluu, NoJyuYeHUe HEPACTBOPUMBIX OCHOBAHMM, BEITECHEHHUE OJJHOTO METajula APYrUM U3
pacTBopa COJM, pEIICHHE OKCIEPUMEHTAIBHBIX 3aJad no Teme «Baxnelmme Kiacchl
HEOPraHMYECKUX COCAUHEHUIN.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa xumuyeckux dviemenros JI. H.
MenpeneeBa. CtpoeHue aToMoB. XUMHUYeCKasi CBsA3b. OKHCIMTE]bHO-BOCCTAHOBHUTEIbHbIE
peakuun

[lepBble MOMBITKK KiIacCU(UKAIIMU XUMHUYECKUX AJIeMEHTOB. [IoHSATHE O rpynmax CXOIHBIX
AJIEMEHTOB (IIETOYHBIE U IIETIOYHO3EMENbHBIE METAUIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUJIBI U TUAPOKCHUIBI.

[Iepnonnueckuit 3akoH. I[lepuonnueckas cucrema xumudeckux anemenTos 1. 1. Menneneesa.
Kopotkonepuoanass u jpnuHHOmnepuonHass ¢opmbl I[lepuonndeckoil CHUCTEMBI XUMHYECKHX
sanemenToB JI. M. Menneneesa. Ilepuonsl u rpymnmsl. GU3MYECKUN CMBICI NOPAIKOBOIO HOMEDA,
HOMEPOB MEePUO/Ia U TPYMIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTtoMHbIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
000J104eK aTOMOB TepBbIX 20 xuMudecKkux dneMeHToB [lepuoanueckoit cuctemsl [. M. Menaeneesa.
XapakTepucTHKa XMMHUYECKOI0 3JeMEHTa Mo ero nosoxkenuto B Ilepunonnueckoi cucreme /. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHUS! paguyca aTOMOB XMMHUYECKHMX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyMIaM U IepUoaaMm.

3nauenue Ilepuoanueckoro 3akoHa u Ilepnoanueckoil CUCTEMbI XUMHUYECKUX JIEMEHTOB JJIs
pa3BUTHSA HayKu U ipakTuku. [1. 1. MeHeneeB — yu€HbIA U TpaXKJaHuH.

Xumunueckas cBa3b. KoBasieHTHas (MO pHAs U HETIOJSIPHAS ) CBA3b. DJIEKTPOOTPHUIIATETLHOCTD
XUMUYECKUX 3JIeMEHTOB. IOHHas CBS3b.



Crenenp okuciaeHus. OKUCINTENBHO--BOCCTAHOBUTEbHbIE peakiuy. IIpoueccel okucaeHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii sIkcnepumenm:

u3yudeHue o0pas3LoB BEIECTB METAJIJIOB M HEMETAJUIOB, B3aUMOIEHCTBUE THPOKCHU/IA LIMHKA C
pacTBOpaMu KUCJIOT U IIEJI0YEH, TPOBEAEHHUE ONBITOB, MILTIOCTPUPYIOLINX IPUMEPHI OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLuil (TOpEeHUe, peakliuu pas3ioKeHNs, COETUHEHUS).

Mestcnpeomemnute ceasu

Peanu3zanus MeXpeIMETHBIX CBA3EH IPU U3YYEHUH XUMHUU B 8 KJIacCe OCYILECTBIISAETCS Yepes
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSTHHA, TaK W TOHATHH, SBISIOLIUXCA
CHUCTEMHBIMHU ISl OT/IEJIbHBIX MPEJAMETOB €CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OO11ue ecTecTBEHHO--Hay4HbIe MMOHATHUS: HAy4YHbIN (QakT, runores3a, Teopus, 3aKOH, aHAJIU3,
CHHTE3, KiaccupuKalus, MEepUOJUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT, MOJAEIUPOBAHHUE,
U3MEpPEHUE, MOJIEIIb, SIBIICHHUE.

®dusuka: wmarepus, aroMm, DOJEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIUA, H30TONBI,
PazoOaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUH 3apsi]l, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE
BEIIIECTBA, ra3, PU3NUECKue BEITUUNHBI, €TUHHUIIBI H3MEPEHHUs, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE MTOPOJIbl, MOJIE3HBIE UCKOMIAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKAsA peaKusi

[Iepnonnueckuit 3akoH. I[lepnonnueckas cucrema xumudeckux anemenTos 1. . Menneneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHHM CBOWCTB XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJOB, Kalus, KalblUs M UX COECIUHEHUH B COOTBETCTBUHU C IIOJOKEHHUEM DJIEMEHTOB B
IIepnonnueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BellecTBAa: BUABI XHUMHYECKOM CBA3M. THIIBI KPUCTAIIMYECKUX PEIIETOK,
3aBHCHMOCTB CBOMCTB BELIECTBA OT TUIA KPUCTAITIMYECKON PEILETKN U BU/1a XUMUUECKOH CBSI3H.

Knaccudpukanuss ¥ HOMEHKJIAaTypa HEOPTraHWYECKMX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHWYECKUX COEAMHEHUH, reHeTHdYecKast CBsI3b
HEOpPraHMYECKHX BEIIECTB.

Knaccudukanus XuMHUECKHX peakUuil MO pa3ivyHbIM NpH3HAKaM (10 YUCIy U COCTaBy
YUYacCTBYIOUIMX B PEAKLUHU BELIECTB, M0 TEIJIOBOMY 3(P(EKTy, 0 U3MEHEHUIO CTENEHEH OKHUCICHUS
XMUMHYECKHX AJIEMEHTOB, TI0 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTropa). DK30- U SHIOTEPMUIECKHE
peaKIy, TEPMOXUMHUYECKHE YPABHEHHUS.

[Tonstue o ckopoctu xumudeckoi peakuuu. ITonstue 00 0OpaTHMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHEe 0 TOMOreHHBIX U TreTeporeHHbIX peakuusax. [londarue o karamuse.
[TonsaTHe 0 XUMHUYECKOM paBHOBecHU. DAKTOPBI, BIMSIOIINE HA CKOPOCTh XUMHUYECKON peakluu U
10JIO’)KEHNE XUMUYECKOTO PaBHOBECHSL.

OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE  PEaKLUM, SJICKTPOHHBIM OajlaHC  OKHCIMTEIbHO-
BOCCTAaHOBUTENBHOM peakuuu. COCTaBIEHUE YPaBHEHUH OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii C UCIIOJIb30BaHUEM METO/Ia AIIEKTPOHHOTO OayaHca.

Teopus >JIEKTPOJUTHUECKON TUCCOLMAIMU. DJEKTPOJUTHI M HEIJIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOLMALMHU BELIECTB C PA3IMYHBIMU BUAAMH XUMHUYECKOW cBs3u. CTeneHb
nuccounanuu. CUibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuun noHHOrO oOMeHa. YCIIOBUS NMPOTEKaHUs peakluil MOHHOTO OOMEHa, IMOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHMsI peakiuil. CBONCTBa KHMCIOT, OCHOBaHMM M COJIEHW B CBETE
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MpeJICTaBICHUI 00 3NeKTpoIuTHYecKoi aucconuaiyy. KauectBennsle peakuuy Ha HOHBI. [ToHsTHE
O THJIPOJIN3€E COJICH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTALUTMYECKMX pPElETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HEMEeTaJUIoB (rpaduTa U anmasa), CIIOKHBIX BELIECTB (XJIOpHIa HATPH), UCCIEIOBAHNE
3aBHCUMOCTH CKOPOCTH XMMUYECKON PEaKIIMH OT BO3ICHCTBHUS Pa3IMYHBIX (PAKTOPOB, HCCIICIOBAHHE
ANEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIECcCca IUCCOLMALMU KHUCIOT, LIENO0Ye U coleit
(BO3MO>KHO HCTIOJIb30BaHHE BHJICO MATEPUAIIOB), IPOBEICHHUE ONBITOB, WITIOCTPUPYIOMINX IPU3HAKU
MIPOTEKAHUs PEaKIii MOHHOTO 0OMeHa (0Opa3oBaHUE OCajKa, BbIICICHHUE Ta3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue,
peaKIMy Pas3NoKEHHs, COCIWHEHHs), paclO3HaBaHHE HEOPTaHWMYECKHX BEHIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pellIeHNne IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl U X coeTUHEHUS

OO0mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKT€pPHbIE CTEIIEHU
okucienus. CtpoeHrne u (U3MYECKHUE CBOMCTBA MPOCTHIX BELIECTB — TaJOT€HOB. XHWMHUYECKUE
CBOWCTBAa Ha MpHUMepe XJjopa (B3aMMOJEHCTBHE C MeETaJUIaMH, HEMEeTallsIaMd, LIeI0YaMH).
XmopoBogopoa. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, MOJy4YeHHUE, NMpuUMeHeHue. JleicTBue
XJIOpa U XJIOPOBOJOpPO/AAa Ha OpraHU3M uejoBeka. BaxkHeiline XJIOpUAbI M MX HaXOXKICHUE B
pUpOJIE.

OO6mrass xapakrepuctuka d31eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne M (u3Myeckre CBOMCTBAa MPOCTHIX BELIECTB —
KHCJIOPO/A U CePhl. AJUTOTPOITHBIE MOIU(PHUKAIINH KACIOPOAa U Cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBogopoi, cTpoeHue, Gpuzndeckue u XuMuieckue cBorcTBa. OKCUIBI Cepbl KaK MpeCTaBUTENN
KHUCIOTHBIX OKcHJOB. CepHas KHCJIOTa, (PU3MYECKHME W XUMHUYECKHE CBOMCTBa (00Ime Kak
MPEJCTaBUTENS KiIacca KHCIOT M crenuduueckue). XUMAYECKHE PEaKIuH, JIeXKallie B OCHOBE
MIPOMBIIIIEHHOTO Ccrocoba MoixydeHus cepHOM KucioTel. Ilpumenenue cepHoit kuciaorel. Conu
CepHON KHUCIIOThI, KaUeCTBEHHAsl peaklus Ha cyibdaT-uoH. HaxoxxneHue cepsl U e€ coelMHEHUH B
npupoze. XUMHYECKOE 3arpsi3HEHUE OKPYKAFOIIEH CPeIbl COSTMHEHUSIME CEPBI (KHCIOTHBIE TOKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPeA0TBPAIlICHHUS.

OOmass xapakrepuctuka 31aeMeHTOB VA-rpynmnbl. OCOOEHHOCTHM CTPOEHMSI aTOMOB,
XapaKTepHbIEe CTENICHH OKUCIEHHsI. A30T, paclipoCTpaHeHHE B MPUPOE, (GU3NUECKUE U XUMUYECKHE
cBoiicTBa. KpyroBopor a3zora B mpupoje. AMMHAK, €ro (QpU3MYeCKHe W XUMHUECKHE CBOMCTBA,
nojyyeHue u npuMmenenue. Com aMMOHHMS, X (PU3MYECKUe U XUMUYECKHE CBOWCTBA, IPHIMEHEHHE.
KauecTBeHHas peakiysi Ha MOHBI aMMOHHA. A30THas KHCIOTa, €€ MoJlyuyeHue, (u3ndeckue u
XMMUYECKHe CBOiicTBa (OOIIME Kak TMpenCcTaBUTENs Kiacca KUCIOT M CHeHU(HUYECKUe).
Hcnonb30BaHne HUTPATOB M COJEM aMMOHUS B KaueCTBE MHUHEPAJIbHBIX YAOOpeHHH. XUMUUECKOe
3arpsi3HEHUE OKPY’KaIoIIel Cpe/Ibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3AyXa,
mouBkl U BoJoéMoB). Docdop, annorponusie Moaudukau dpocdopa, Gusnueckre U XUMUIECKUE
corictBa. Okxcun dochopa (V) u dochopHas kuciora, GU3UUESCKAEC W XUMHUCCKHE CBOMCTBA,
nony4yenue. McnonszoBanue pocdaTtoB B KauecTBe MUHEPAIBbHBIX YAOOPEHHH.

Obmass xapaktepuctuka 31eMeHToB IVA-rpynmbl. OcOOEHHOCTM CTPOEHHUS aTOMOB,
XapaKTepHble CTETEHU OKHCIEHUS. YTIEpOJ, ajIOTPONHbIE MOAM(UKAIMK, PACIPOCTPAHEHHUE B
npupoze, ¢puzndyeckue U XMMHUYeckre cBoicTBa. AxcopOuus. KpyroBopor yriepoaa B mpupoje.
Oxcunpl yriepoaa, ux (pu3muecKkue W XMMHYECKHE CBOMCTBA, IEHCTBHE HAa YKHMBBIE OPraHU3MBI,
MOJyYCHHE M MPUMCEHEHHE. DKOJOTMUYCCKHE MpOOJIeMbl, CBA3aHHBIE ¢ OokcuaoM yriepoaa (1V),
TUIIOTE3a TI00aIbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3 (eKT. YTolibHas KUCIOTa U €€ CoJH,
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ux (u3MUecKue U XMMHYECKHE CBOWCTBA, MOJlydeHHWE W ImpumMeHeHue. KauecTBeHHast peakius Ha
KapOoHaT-uoHbl. VMcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH M CEIBCKOM
XO35IHCTBE.

[lepBoHayanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COEIUHEHUSX YIiepoja
(MeTaH, 9TaH, dTUIEH, allETWIEH, 3TaHOJ, INIMLEPHH, YKCyCHasl Kuciota). [IpupoaHble MCTOYHUKN
YIJIEBOAOPOJOB (YroJib, MPUPOJHBIN Ta3, HEPTh), MPOAYKTH UX NepepadboTku (O€H3UH), UX pOJIb B
ObITY W TPOMBINIICHHOCTH. [loHSATHE O OMONOTMYECKHM BaXKHBIX BEIECTBAX: JKUpaX, OelKax,
yIJIeBOJAaX — W HMX POJIM B JKU3HM ueJoBeKa. MarepuanbHOE €JUHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢uznueckre 1 XUMHYECKHUE CBOMCTBA, OMy4YeHUe U mpuMeHeHue. CoeJuHeHHS
KpeMHus B npupoze. O6mue npencrasieHus o6 oxcuae kpeMHus (1V) um kpeMHHEBOH KHUCIIOTE.
CunukaTel, MX HCHOJIb30BaHHWE B OBITY, B MPOMBIIIICHHOCTH. BakHellne cTpoUTEIbHbBIE
MaTepuanbl: KepaMuKa, CTEKJIO, IEeMEHT, OeToH, xkene3o00eToH. IIpobrmemsr Ge3omacHOro
UCIIOJIb30BAaHUsI CTPOUTENIbHBIX MAaTEPHUaJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3y4yeHue OoO0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, MPOBEACHUE
KAueCTBEHHBIX pPEaKIMi Ha XJIOPUJI-UOHbI U HAOIIOACHHE MPHU3HAKOB UX IMPOTEKAHMS, OIBITHI,
oTpaxamiue (u3nueckrue M XWMUYECKHE CBOMCTBAa TajoreHOB M HMX COEIWHEHUI (BO3MOXKHO
UCIONIb30BaHUE BHUICOMATEPHANIOB), O3HAKOMJICHHE C OOpa3liaMud XJIOpUIOB (TaJIOTCHHUIOB),
O3HaKOMJIEHHE ¢ o0Opa3mamMu ceppl U €€ COeOUHEHUSIMH (BO3MOXKHO HCIOJIb30BaHHUE
BUJEOMATEepHAliOB),  HAONIOJEHHWE  TIpolecca  OOyrJIMBaHHMA ~ caxapa IOJX  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEpHOW KHCIIOTHI, M3YyYCHHE XHMHUYECKHX CBOWCTB pa30aBIEHHOW CEepHOU
KHCIIOTBI, MPOBEJICHUE KAYECTBEHHOH peakiuuu Ha Cyinb(haT-uoH W HaOJIOJCHHE MpHU3HAKa e
NPOTEKaHMs, O3HAKOMJIEHHE C (U3MYECKHMHU CBOMCTBaMHU a3oTa, ¢ochopa U HX COECTUHEHUN
(BO3MOXXHO HCIIOJIB30BAHUE BHIEOMATEPHUAIOB), 00Opa3namMu a30THBIX M (OCHOPHBIX yHAOOpEHHIA,
MoJly4yeHue, coOupanue, pacro3HaBaHue U U3y4eHHE CBOMCTB aMMHAaKa, POBEICHUE KaueCTBEHHBIX
peaxiuii Ha HOH aMMOHUS U GochaT-uoH U U3yUEeHHE IPU3HAKOB UX MPOTEKaHHs, B3aUMOIeHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEJbIO (BO3MOYKHO HCIIOIb30BAaHUE BHUJEOMATEPHAIIOB),
M3y4YeHHE MOJelei KPHUCTAJUIMYECKUX PemETOK aimasa, rpadura, QysiepeHa, 03HaKOMIIEHHE C
IIPOLECCOM  aJCOpOLIMK pPAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM
MPOTUBOrasa, IMOJIyueHHEe, COOMpaHue, paclo3HaBaHUE M H3Y4YEHHE CBOMCTB YIJIEKHCIIOrO Trasa,
NIPOBE/ICHNE KAaYEeCTBEHHBIX peakiMii Ha KapOOHAT W CWJIMKAT-UOHBl U H3Yy4YEHHUE MPU3HAKOB HMX
IIPOTEKaHUs, O3HAKOMJIEHME C TPOAYKUHMEH CHUJIMKATHOW IPOMBIIIEHHOCTH, pEIlIEeHUe
AKCIIEPUMEHTANBHBIX 3a7au N0 TeMe «BakHelre HeMeTaubl U UX COSAMHEHUS».

MeTtanibl M MX COeIMHEHUS

OO01as xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX IOJIOKEHUS B
[lepnonnueckoii cucteme xumudeckux anemeHToB . V1. MenaeneeBa u ctpoennst atoMoB. CTpoeHue
MeTajioB.  MeTtajmueckass  CBs3b M METAJIMYECKas  KpUCTaJIM4ecKas  periérka.
DIIEKTPOXUMHUYECKUH PSJI HAIPSHKEHUN METAIIOB. PU3MYECKUE U XUMUYECKUE CBOMCTBA METAJLIIOB.
OOmue crnocoObl monydeHus: metamioB. [IoHATHE O KOPpPO3MM METANJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3un. CIiaBsl (CTalb, UyryH, TIOPATIOMUHINA, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH.

[Ilenounsle MeTauibl: ojoxeHue B [lepuonndeckoil cucreMe XuMuueckux anemenTos Jl. 1.
MenzeneeBa, CTpOEHUE UX aTOMOB, HAXOXKAEHHUE B Ipupoie. PU3NUYecKue U XUMHUYECKHUE CBOMCTBA
(Ha mpumepe Hatpust M Kanusi). OKCUIIbI U TUAPOKCUIBI HATpUs U Kanud. [IpuMeHneHue meaoyHbIx
METAJJIOB U UX COEUHEHUM.



[IlenouHO3eMeNbHBIE METAUIBl MAarHUK M KaJblMil: mojoxkeHue B [lepronnueckoi cucrteme
xuMHuecKkux anemMeHtoB [[. M. MeHnaeneeBa, CTpOCHHME HMX aTOMOB, HAXOXKICHHE B IMPHUPOLIE.
duznyueckre 1 XUMUYECKHE CBOMCTBA MarHusl U KanbIlus. Bakneime coenuHeHNs Kanblus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepmonmnueckoil cucrtemMe xumuueckux osnemeHtoB JI. W.
MeHpeneeBa, CTpOEHUE aToMa, HaXOXJACHHE B mpupoae. Puznueckue U XUMHUYECKHE CBONCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA OKCUJIA U TUIPOKCHUIA AIFOMUHUS.

Kenezo: nonoxenue B [lepuonnueckoi cucreme xumuueckux 3semeHToB /1. 1. Menneneena,
CTPOCHHE aTOMa, HaXOXACHUE B Tpupoje. Pu3nueckue U XUMHIECKUE CBOMCTBA keyne3a. OKCUIbI,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoCTBa U MOy4YEeHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMy METaJUIOB U CIUIaBOB, MX (U3UYECKUMU CBOWCTBAMHU, U3yUEHUE
PE3YNBTaTOB KOPPO3HH METAIOB (BO3MOXHO HCIOIB30BAaHUE BUACOMATEPHATIOB), OCOOCHHOCTEM
B3aMMOJICHCTBHUS OKCH/Ia KAJIBIIUS U HATPUS C BOJIOM (BO3MOKHO MCIIOIH30BAHHUE BUICOMATEPUAIIOB),
UCCIIeIOBaHNEe CBOWCTB KECTKOW BOJBI, IMpollecca TOPEHHs >Keje3a B KHUCIOpoAe (BO3MOXKHO
WCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIMI HA HOHBI:
MarHus, Kajablus, aTlIOMUHUS, IIUHKA, sxene3a (1) u xenesa (111), menu (1), HaGmronenue u onucanue
MPOLIECCOB OKpAIllMBaHUs TUIAMEHU MOHAMU HATPHS, Kallus M KaJlblus (BO3MOXHO MCIOJIB30BaHUE
BUJICOMATEPHUANIOB), HCCIeNoBaHuE aM(pOTEPHBIX CBOWCTB THAPOKCUAA AFOMUHHUS U THIPOKCHIA
[IMHKA, pElIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHeillme MeTaibl U UX COEINHEHUSD).

XuMHus M OKpyKaoLIas cpeaa

BemectBa m maTepuasibl B TOBCEAHEBHOM JKU3HU 4esoBeKa. be3zomacHoe WUCIoiib30BaHUE
BEIIECTB U XUMHUECKUX peakuuii B ObITy. [lepBasi moMoIIb IPH XUMUYECKUX 05KOTaX U OTPABICHUSX.

XUMHYEeCKOe 3arpsi3HEHUE OKpY’Karolleh cpeapl (MpeaenbHas OMyCTUMAash KOHIICHTPAIIHS
BemiecTs, naiee — [1JIK). Poib XxuMun B pelieHnn 3KOJIOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJIIOB, MIOJTMMEPHBIC MATEPHUATIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanus MexXnpeaMeTHBIX CBA3€H TPU U3YUEHUN XUMUU B 9 Kitacce OCYIIECTBISIETCS Yepes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TOHSATUN, SIBIISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAYYHBIM (aKT, TUMOTE3a, 3aKOH, TEOPHS, aHATU3,
CUHTE3, Kiaccu(uKamms, TMEePUOJUIHOCTh, HAOIIONCHUE, OSKCICPUMEHT, MOJICIUPOBaHNE,
U3MEpEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBIN 3D (PEeKT, TEXHOTIOTUsI, MaTepHAIIbI.

®duzuka: wmartepusi, aroM, DJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI, H30TOIIbI,
PaIMO0aKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHM 3apsi]l, MPOBOJIHHUKH, TOTYTIPOBOIHUKH, TUIJICKTPUKH,
(dboTORNIEeMEHT, BEIIECTBO, Telo, OO0BEM, arperaTHOe COCTOSHUE BEIIeCTBa, Ta3, pacTBOp,
PacTBOPUMOCTD, KPUCTAITUNYECKAs PEIIETKA, CIIIaBbI, PU3NUYECKUE BETHUNHBI, €TMHUIIBI H3MEPECHHUS,
KOCMHMYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHILIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, HSKOCHUCTEMa, MHUHEpaJIbHBIE YIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIBI, TOPHBIC MTOPOJIBI, MOJE3HBIE NCKOMAeMbIe,
TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS NPOI'PAMMBLI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA



JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE ~pe3yJbTaThl OCBOCHHS NPOTPaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHUS
JTOCTHUTAIOTCS B X0Ji¢ O0yUYeHHsI XUMHUHM B €IUHCTBE YYeOHOH M BOCIHMTATENLHON NESTEIHHOCTH B
COOTBETCTBUH C TPAJUIIMOHHBIMU POCCHUCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBCHHBIMU
[ICHHOCTSIMH, TPUHATBIMH B OOIIECTBE NpaBWJIaMH W HOPMAaMH TOBEIEHHS W CIOCOOCTBYIOT
IpoIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHATM3AINH 00yJarOIINXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAKOT TOTOBHOCTh OOYYAOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPUEHTALMH U PACIIMPEHHE OTIBITA IS TEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOT0 BOCIUTAHUS

[ICHHOCTHOTO OTHOILICHHS K OTCYECTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYUYHOMY
HACIIC/INI0, TIOHUMAaHWs 3HAYEHWs XMMHYECKOH HAyKHM B JKU3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW WH(OpMAIMEldl O MEPEeAOBBIX OCTIKCHUSX W OTKPBITHAX
MHPOBOI U OTEYECTBCHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MHpa
M 00ILIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

NpPEJICTABICHUS O COIMANBHBIX HOPMax M MPaBWIAX MEXIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B 00IIeCTBEHHO MOJIC3HOM,
yueOHO-UCCIIeJOBATEILCKON, TBOPYECKOM M JPYrUX BHAAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOHM NESATENFHOCTH MPH BBIMOJIHEHUN YYEeOHBIX, TIO3HABATENBHBIX 3a/1a4,
BBIMIOJJTHEHUH XUMHYECKHX OKCIIEPUMEHTOB, CO3JaHMU Y4YeOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHIMAHUIO M B3aUMOIIOMOIIM B TPOIECCe STOW Y4eOHOH NesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHUE M TIOCTYIIKA CBOMX TOBAPHILEH C IMO3UIIMH HPABCTBCHHBIX U MPABOBBIX
HOPM € y4€TOM OCO3HAHHMS MOCIIEICTBUIA MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTO MIO3HAHUS

MUPOBO33PEHUYCCKHE MPEACTABICHHS O BEIIECTBE M XMMUICCKON PEaKIIuK, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH M COCTABJISIOLIME OCHOBY JUIsS TMOHUMAaHUS CYLIIHOCTH
HAYYHOU KApTHHBI MHpPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHUS MPUPOJIBI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHON CPEIoi, O POJIM XUMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABAaTEJIbHbIC MOTHUBBI, HAIPABJICHHBIC HA TIOJyYCHHWE HOBBIX 3HAHUH TI0 XHMUH,
HEOOXOoAMMbIe Ui  OOBSICHEHWs HAOJIOMaeMBIX TIPOLIECCOB W  SIBJICHHWM, TO3HABATEIHHOM,
UH()OPMAIIMOHHOW M YUTATEIILCKOW KYJIBTYpHI, B TOM YHCJIE HaBBHIKOB CAMOCTOSITEIBHOM pabOTHI C
y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEPATYpPOH, ITOCTYHNHBIMA TEXHHYCCKUMH CPEICTBAMH
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYUYEHHMIO W TO3HAHHIO, JI0O003HATEIBbHOCTh, TOTOBHOCTh MU CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW M HCCIEIOBATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HATPABJICHHOCTH M YPOBHS OOYYCHUS B NAIbHEHINEM;

4) ¢hopMupOBaHHS KYJIbTYPHI 3/10POBBSI:

OCO3HAHHE IIEHHOCTH XH3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JIOPOBBIN 00pa3 KHU3HU, OCO3HAHUE MOCIIEACTBUI M HETIPUATUE BPEIHBIX MPHUBBIYEK (YIIOTPEOICHHS
QJIKOTOJISI, HAPKOTHUKOB, KYPEHHs), HEOOXOIMMOCTH COOJIONCHUS TpaBHi O€30MacHOCTH TIpU
00palnIeHnN ¢ XUMHYECKUMH BEIIECTBAMH B OBITY U pEATbHON YKU3HH;

5) TpynoBOro BocnuTAHUS:

MHTEpEeC K MPAaKTUYECKOMY HM3Y4YCHHIO Tpodeccuii W Tpyaa pa3IMYHOTO POAa, YBaKEHHE K
TPYAy ¥ pe3ysbTaTaM TPYAOBOW JIEATEIBHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHHU 110 XUMUH, OCO3HAHHBIN BEIOOp WHIMBHYaIbHOW TPAEKTOPHH MPOJIODKEHUS 00pa3oBaHus C
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y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, YCIEHON POodeCCHOHATHHON ACITEIILHOCTH U Pa3BUTHUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIAITHPOBATHCS B MPO(ECCHOHAIBHOM cpefie;

6) IKOJIOTHYECKOT0 BOCITUTAHUS

HKOJIOTHUYECKH IIeTieco00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHHMKY >KM3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBAaHHS, MOHMMAHHE IEHHOCTH 3J0pOBOTO M 0e30MacHOro olpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3I0POBBIO, OCO3HAHUE
[IEHHOCTH COOMIOACHMSI MpaBUiI 0€30MacHOTO MOBEICHUS MPH paboTe C BEIIECTBAMH, a TaKKEe B
CUTYalHsIX, YTPOKAKOIIUX 30POBBIO U )KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOMyYyaeMble MPU U3yUYEHUU XUMUU, AJIS PEIIeHUs 3aad,
CBA3aHHBIX C OKPY>KAIOLIEH IPUPOJHOM CPENOH, IS MOBBILIEHUS YPOBHS 3KOJIOTHUECKON KYJIbTYPBL,
OCO3HaHHUS TJI00AIbHOTO XapaKTepa 3KOJOTHYEeCKHX MPOoOJIeM M MyTel UX pelIeHHs MOCPEICTBOM
METOJIOB XMMHH, IKOJIOTHYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBATHCSA UM B IIO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MTPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe MerampeaMETHBIX PE3YJIBTATOB BBLICISAIOT 3HAYUMbIE i (OPMUPOBAHUS
MUPOBO33pEHUsI OOIIEHAYYHBbIE TOHATHUS (3aKOH, TEOpHs, MPHUHIUI, TUMOTe3a, (PakT, CUCTEMa,
MPOLIECC, SKCIIEPUMEHT U JAPYroe.), KOTOPbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM M3 ATHX MPEAMETOB (DOPMHPOBATH MPEICTABICHHE O
LEJOCTHOW HAay4YHOW KapTUHE MHpa, U yHHUBEpcajbHble y4deOHble AeicTBHs (TIO3HABaTENbHBIE,
KOMMYHHKATHBHBIE, PETYJSITUBHBIE), KOTOpBIE 0OecrneunBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YYCOHOU e TEILHOCTH.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

basoBble Jlornyeckue 1efcTBUA:

YMEHUS HUCIO0JIb30BATh TPUEMBI JIOTHUYECKOTO MBILIJICHHS [TPU OCBOCHUU 3HAHUW: PACKPHIBATH
CMBICT XUMUYECKUX OHATUHN (BBLACNATh UX XapaKTepHbIE PU3HAKHU, YCTAHABINBATH B3aUMOCBSI3b C
JIPYTHUMH TIOHSITUSIMHU), WUCIOJB30BaTh MOHATUS JJISI OOBSICHEHUS OTIETbHBIX (PAaKTOB W SIBICHUU,
BBHIOMPATh OCHOBAHUS W KPHUTEPUU IS KIACCHU(PUKAIMN XUMHUYECKUX BEIIECTB U XUMHUYECKHUX
peakuuii, yCTaHaBIUBATh MPUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY OOBEKTaAMH W3Yy4YE€HHUS, CTPOHUTH
JIOTUYECKHE pacCyX AeHUs (MHAYKTUBHBIC, ACIYKTUBHBIC, [0 AHAJOTWHU), JENaTh BBIBOABI H
3aKJIIOYEHUS;

YMEHHE TPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (TPEeIMETHBIE U METalpeJIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3yeMble B XHUMHH, IPEOOPa30BBIBATH IIUPOKO
MpUMEHsSIeMble B XHUMHHU MOJEIbHBIE TMPEACTABICHUS — XUMHUYECKHI 3HaK (CUMBOJ 3JIEMEHTA),
XuUMHUYecKast GopMyJia M ypaBHEHUE XUMHUECKON PEaKIUU — P PEIICHUH yIeOHO-T03HABATEIBHBIX
3a7a4, ¢ yYETOM 3TUX MOJEJBHBIX MPEJICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIE
MPU3HAKU U3Y4aeMbIX 00BbEKTOB — XUMHUYECKUX BELIECTB U XUMHUUECKHUX PEAKIHii, BBISBIATH O0IIHE
3aKOHOMEPHOCTH, NMPUYMHHO-CIICICTBEHHBIE CBA3M W NPOTUBOPEUMS B HM3y4YaeMbIX IpoOLEcCax U
SIBIICHUSIX.

basoBbie ucciieioBare/ibCKue AeHCTBUSA !

YMEHHUE UCIO0JIb30BATh MTOCTABICHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMS, & TAKKE
B KayecTBE OCHOBBI JUIsl (YOPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXJICHUN;

npuoOpeTeHrne OmbITa MO IUIAHUPOBAHUIO, OPTaHW3ALUU M TMPOBEICHUIO YUEHUUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJIOM MPOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
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pe3ynbTar, QopMyinupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHUS, COCTABIATH OTUET O MPOENaHHOMi paboTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AHATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAILIUIO PA3IUYHBIX BUJIOB U
dbopM MpencTaBiIeHUs, MOTYYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JIUTEpaTypa
XUMHUYECKOTO COJIepKaHus, CIIPaBOYHBIC MOcoOusi, pecypchl HTepHeTa), KpUTUYECKH OIIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHUE MPUMEHSITh PAa3IMYHBIE METOJBI M 3alPOCHI MPH MOKWCKE U O0TOOpe MH(MOpMALUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JJIsI BBHITTOJIHCHHS YUCOHBIX M MO3HABATEIBHBIX 3a7a4
ONpeAeNEHHOr0 THIA, MPHOOpPETEHHE OmMbITa B O00JIACTH HCHOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJ€HUE KYJIbTYpOH aKTUBHOI'O HCIIOJIB30BAHUS PA3ITUUYHBIX
MOMCKOBBIX ~CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTUMaJIbHYIO (OpMy MpeACcTaBICHUS
uHbOpMallUd W WILIIOCTPUPOBATh pEIIaeMble 3aJaydl HECIOXHBIMH CXeMaMH, AHarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOUHAIUSMUY;

yMEHHE HCMOIb30BaTh M aHAJM3UPOBAaTh B TMpolecce Y4yeOHONW M HCCleI0BaTeIbCKOM
JESTENBHOCTH HH(DOPMAIIHIO O BIUSHUY MPOMBIIIIEHHOCTH, CEICKOTO X035HUCTBA M TPAHCTIOPTA HA
COCTOSIHUE OKPY>Karollel MPUPOTHON CpeIbl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUSA:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO/€ Iuajora u (M) TUCKYCCHH) MO CYIIECTBY 00CYKIaeMOi
TeMbI, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMOJIHEHUS MTPEI0KEHHON 3a/1a4u;

YMEHUS NPEICTABIATh NOJYYEHHBIE PE3YyJIbTATHI I03HABATEIBHOM AEATEIBHOCTH B YCTHBIX U
MMMCbMEHHBIX TEKCTaX; JACJIaTh MPE3EHTAIIUIO PE3YJIbTATOB BHIMOIHEHUSI XUMUUECKOTO HKCTIEPUMEHTA
(;1aGopaTopHOro OImbITa, J1a00PaTOPHOI pabOTHI MO KCCIEIOBAHUIO CBOMCTB BELIECTB, Y4EOHOro
IIPOEKTA);

YMEHHUSI y4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOI IO3HABaTEIbHOM H
HCCIIeIOBATENIbCKON JESTEIbHOCTH MPU PELICHUH BO3HUKAIOIIUX MPoOIeM Ha OCHOBE yuéTa 00X
MHTEPECOB W COTJACOBAaHUS MO3ULIUK (0O0CYXKIeHUs, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBD,
KOOPJMHAIMS COBMECTHBIX JICHCTBHH, ONMpeeJIicHUE KPUTEPUEB 1O OIIEHKE KaueCTBA BBHITOJTHECHHOM
paboTHI U APYTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOATENIBHO OIPENENSATh LENH ACATEIbHOCTH, IUIAHHPOBATh, OCYIIECTBIISATH,
KOHTPOJIMPOBATH U IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESATEIBHOCTh, BEIOMpAThH Harboee
3¢ deKTUBHBIE CIIOCOOBI PELICHHsT YUeOHBIX U MIO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIISTh
WM KOPPEKTHUPOBATH MPEIJIOKEHHBI alIrOPUTM JEUCTBUN NPH BBINOJIHEHUHU 33JaHUM C YUETOM
MOJy4YEHUsI HOBBIX 3HAHWA 00 H3y4aemblX OOBEKTAaX — BEIIECTBAX W PEaKIUsAX, OILICHHUBATH
COOTBETCTBHE MOJIYYEHHOI'O Pe3yJIbTaTa 3asiBJICHHOM 11eJIM, YMEHHUE UCTOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, TPE1JIaraeMbl€ B YCIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB II0 OCBOCHHUIO O00S3aTEIbHOrO  COJAEpIKAHMA,
YCTaHOBIIEHHOTO JaHHOW  ¢eaepainbHON pabouell MpPOrpamMMoid, BBIIEISIOT: OCBOEHHBIC
00y4JarIMUMUCS HaydHBIC 3HAHUS, YMCHHS U CTIOCOOBI JICHCTBHIMA, CTICIIM(PUICCKIE TSI IPEAMETHON
ob0nact «XUMHS», BUIBl JEATEIHLHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIpETaluy,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K koHmy oOyuyenus B 8 KJiacce MpeaMETHBIE pe3yJjbTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C()OPMHUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHUI:
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pPackpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX IOHATHI: aTOM, MOJEKYJa, XUMHUYECKHUU
3JIEMEHT, NIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH (OAHOPOIHAS U HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTENbHASI aTOMHAasi M MOJIEKYJISipHas Macca, KOJIMYECTBO BEIIECTBa,
MOJIb, MOJISIPHAsI Macca, MaccoBasi 0JI1 XUMUYECKOTO JIEMEHTA B COEIMHEHNH, MOJIIPHBIN
00BEM, OKCH, KHCII0TA, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHHUS,
XUMHUYECKasl peakuus, Kiaccudukamus peakuudid: peakiud COEeIUHEHUs, peakluu
pa3IoKeHus, peakuy 3aMeIICHHUs, peakIlui 0OMEHa, 3K30- ¥ SHAOTEPMUYECKHUE PEaKLIUH,
TEIUI0BOM 3 (exT peakuuu, siAPO aToma, HIEKTPOHHBIN CJIOM aToma, aTOMHas OpOUTAaIb,
paauyc aToMa, XUMUYecKasi CBSI3b, OJISIPHAsl U HEMOJISIpHAsl KOBAJICHTHAs CBSI3b, HOHHAS
CBs3b, MOH, KaTHOH, AaHUOH, pAacTBOpP, MaccoBas [0Ji1 BellecTBa (IIPOLIEHTHAs
KOHIIEHTpalLlKs) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHITHM M TNPUMEHATH 3TU
MOHSITHSI TIPU OMMCAHUU BEILIECTB U X MPEBPALICHHUI;

WCTIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUIS COCTAaBICHHS (DOPMYJT BEIIECTB U YPaBHEHU I
XUMHUYECKUX PEAKIUM;

OTIpEeNeNATh BaJCHTHOCTh ATOMOB DJJIEMEHTOB B OHHApHBIX COCIWHEHHSX, CTEICHb
OKHUCJICHHS DJJIEMEHTOB B OHHApHBIX COEJUHEHHSX, MPUHAMICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COeJUHEHUH 1Mo (opMyiiaM, BUJ XUMUUYECKON CBSI3H (KOBaJICHTHAs
U MOHHAs1) B HEOPTAaHUYECKUX COETMHEHUSX;

packpeiBath cMmblica llepuonnueckoro 3axkona [[. M. MenpeneeBa: AeMOHCTpHUPOBATh
MMOHMMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMMUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepuonuyeckoil cucteme, 3aKOHOB COXpaHEHHs MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOrazpo;

OIHCHIBATh U XapaKTepu30BaTh TabnuuHyto Gpopmy lleproanueckoit CuCTEMbl XUMHUECKHUX
9JIEMEHTOB: pa3iMyaTh MOHATHUS «TJIaBHas mnoarpynna (A-rpymnma)y U «HnobodHas
nonrpymmna (b-rpymnma)», Manbie 1 00JbIIIE TEPUOIBI, COOTHOCUTH 0003HAYECHHSI, KOTOPBIE
uMmerorca B Tabmune «llepuonnueckas cuctema Xumuueckux osiemeHtoB J[. .
MenzeneeBa» ¢ UNUCIOBBIMM XapaKTEPUCTHKAMU CTPOEHHS AaTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsi sSApa, oOllee YUCIIO AJIEKTPOHOB U pacHpelesieHue UX Io
AJIEKTPOHHBIM CJIOSIM);

KJ1accu(UUUpPOBaTh XUMUYECKUE DJIEMEHTHI, HEOpPraHUYECKHe BEIECTBa, XUMHUYECKHE
peakiuu (MO YUCIYy M COCTaBy YYACTBYIOIIMX B PEAKLIMU BEIIECTB, MO TEMJIOBOMY
abdexry);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB PAa3JIMUYHbIX
KJIacCOB,  NOJTBEp)KJasi  ONHMCAaHME  MpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

MIPOrHO3UPOBATh CBOWCTBAa BELIECTB B 3aBUCHUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MTPOTEKAHUS XUMHUUECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIeMeHTa Mo (opMylie COCTUHEHHS, MACCOBYIO JIONIO BEIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEaKLUU;

MPUMEHITh OCHOBHBIE ONEpPAllMd MBICIUTENFHOM IESTEIBHOCTH — aHalli3 W CHHTE3,
CpaBHEHHE, 0000ILIEHHE, CHUCTEeMAaTH3aIHMIO0, KIACCU(UKAIMIO, BBIIBICHHE NPUUYUHHO-
-CIIEJICTBEHHBIX CBS3€Hl — JUIsl M3Y4YEHHs CBOMCTB BELIECTB M XUMHUYECKUX pEaKIH,
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€CTeCTBEHHO-Hay4YHbIe METOJbl MO3HAHUS — HAOJIO/IEHUE, U3MEPEHHE, MOJCIUPOBAHHE,
9KCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIH);

cleloBaTh MpaBWIaM  IMOJIb30BAaHMSA XMMHUYECKOM TMOCyqo U JabopaTopHBIM
o0opysOBaHHEM, a TaKXKe TMpaBUIaM OOpalIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH 10 BBITIOJTHEHUIO JaOOPATOPHBIX XUMHUYECKHX ONBITOB O TIOIYYCHHUIO U
coOupaHHIo ra3000pa3HbIX BEUIECTB (BOIOPOAA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB
C onpeAeIEHHON MacCOBOM J10JI€l PACTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U MPOBOJAUTH
XAMHAYECKHE SKCIEPUMEHTHI II0 PACIO3HABAaHUIO PACTBOPOB MIETOYEH W KHUCIOT C
MIOMOIIBI0 UHAUKATOPOB (JIakMyc, (eHondTaaent, METUIOPAHXK U IPYTHUE).

K koHmy oOyuyenus B 9 kJiacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C()OPMHUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATUN: XUMHYECKHWA DJIIEMEHT, aTOM,
MOJIEKYJIA, NOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIIEHUSI, XUMUYECKas PEAKIUs, XUMUUECKasl CBA3b,
TeroBOM 3((deKT peakuuu, MOJb, MOJSIPHBIE O00BEM, pPACTBOP, AIEKTPOIHTHI,
HEAJIEKTPOJIUTBI,  JJEKTPOJIUTUYECKAs JUCCOLMALMSA, pEeakUud HOHHOro oOMeHa,
KaTaau3aTop, XWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIC PEAKIIHH,
OKHCJIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHN, OKUCINTENb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(POTEPHOCTh, XUMUYECKas CBA3b (KOBaJIEHTHAs!, HOHHAS,
METAJUIMYECKasi), KpUCTAJUIMYECKas PEeIIETKA, KOPpPO3Us METaIOB, CIUIABbl, CKOPOCTh
XMMHUYECKOW peakuu, npeaeabHo gonyctumas konuenrpanus [1/IK BemecTna;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHSATUH W IPUMEHSTH 3TH
TOHATHS MIPU ONMCAHUU BEILIECTB U UX MIPEBPALLCHHIA;

WCIOJIH30BATh XUMUYECKYIO CUMBOJIMKY JUISl COCTaBICHUS (DOPMYJT BEIIECTB U YPaBHEHUH
XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKHUX JJIEMEHTOB B COCAUHEHUAX
Pa3JIMYHOTO COCTaBa, PUHAIE)KHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COEUHEHUH 110
dbopMynaMm, BHUA XUMHUYECKOH CBs3M (KOBaJICHTHAs, WOHHAs, MeETaJJIUYecKas) B
HEOPTaHWYECKUX COSMHEHHSX, 3aps]l MOHA M0 XUMHUYECKOW (hopMyIie, XapakTep Cpebl B
BOJHBIX pacTBOpax HEOPTraHWYECKUX COECJAMHEHUH, TUI KPUCTAIUIMYECKON pPEIIETKU
KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cMbica [lepunoanueckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €0
MMOHMMAaHKE: OMKCHIBATh U XapaKTepru30BaTh Ta0nnunyo Gopmy llepuoanueckoit cuctemMsl
XMMHUYECKHX D3JIEMEHTOB: pa3inyaTh MOHITHUS «rJlaBHasg mnonarpynna (A-rpymnma)» u
«moboynass mnoxarpynna (b-rpymma)», wmameie u Oonbliue MEPHOIbI, COOTHOCHUTH
o003HaueHMsI, KOTOpbIe MMEIOTCS B MEPHOAMYECKOW Tabiuue, C YUCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB U 3apsija sAapa,
ofI11ee YUCIIO SJEKTPOHOB U paclpesielieHue UX IO JIEKTPOHHBIM CJ0SIM), OOBACHATH
o0II1e 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB M X COCTUHEHUH B Ipejienax
MaJIbIX [IEPUOJIOB U IVIABHBIX NOATPYIII € YYETOM CTPOCHHUSI NX ATOMOB;
KJIacCU(UUIUPOBAaTh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMHUECKUE
peakuuu (1o YKUCIy U COCTaBYy YYaCTBYIOIIMX B pEaKIMU BEIIECTB, 110 TEINIOBOMY 3 dekTy,
110 U3MEHEHHIO CTENeHEN OKUCICHUSI XUMHUYECKUX JIEMEHTOB);
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XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CIIEU(PHUECKUE XUMUUECKHUE CBOWCTBA MPOCTHIX
U CJIO)KHBIX BEILECTB, MOATBEPXkAAs ONMHMCAHHUE NMPUMEPAMH MOJEKYJSIPHBIX U HOHHBIX
YpPaBHEHHI COOTBETCTBYOIIUX XUMUYECKUX PEAKIINM;

COCTaBJISITh YPABHEHHS DJICKTPOJUTHYECKON AUCCOLUMAIMU KHCIIOT, IIEJIOYEd U COJIEH,
MOJIHBIE U COKpAalll€HHBbIE YpaBHEHHUS peakUuid MOHHOrO OOMEHa, YpaBHEHHUS peaKlUid,
MOATBEPIKIAIONINX CYIIECTBOBAHHE T€HETUUECKON CBSI3U MEXKAY BEIIECTBAMHU Pa3THUHBIX
KJIaCCOB;

packpplBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI MOCPENCTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHUS, BO3MOXKHOCTHU
MIPOTEKAHNS XMMUUYECKHUX IPEBPAICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOI'0 3JIEMEHTa 10 (opMyJie COEIUHEHHS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XMMHUECKON peaKIi;

coOitofaTh MpaBuWia TMOJb30BAaHUS  XMMMYECKOHM TocyAod U J1abOpaTOpHBIM
o0opyZOBaHHEM, a TakKe NpaBUiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKIMSAMU IO BBIIOJHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB IO MOJYYEHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MIPOBOAMTH PEAKIUH, IMOATBEP)KIAIOIIME KAaYeCTBEHHBIM COCTAaB pPa3lIMYHBIX BEILLECTB!
pacno3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMUI-, HOU-, KapOoHaT-, hocdaT-, CUIMKAT-
, CynbdaT-, TUAPOKCUA-UOHBI, KATHUOHHl aMMOHHUS U HWOHBI H3YYEHHBIX METAaJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OIEPALIMU MBICIUTEIBHON IESATEIBHOCTH — aHaJlW3 U CHHTE3,
cpaBHEHHE, 0000IIeHNe, CUCTEMATH3AIHIO, BBISIBICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH
— JUIsl U3YYEeHHUsI CBOMCTB BEIIECTB U XUMUUECKHUX PEaKIIUii, €CTEeCTBEHHO-HAYYHbIE METO/IbI
MO3HAaHUS — HaONIOJIeHHe, HW3MEpPEeHHE, MOJAEITUPOBAHME, JKCIEPUMEHT (peasibHbI |
MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsmuyecTBo yacos DJIEKTPOHHbIE
Ne | HaummenoBaHue
(uudposbIe)
n/ pa3e/ioB U TeEM Bcer | KonTpouabH IIpakTH4eck
oOpa3oBaTe/ibHbIE
n NMporpamMMsbl 0 ble padoThI ue padboTbl
pecypcsl

Paznen 1. HepBOHa'laJIbHI)Ie XUMHUYECCKHUEC ITOHATHUSA

XUMHSI —
1;2)1(;1:2151 ;)fHaaCTB bu6mmoreka [JOK
TCCTBO3HAHUA
1.1 . 5 2 https://m.edsoo0.ru/7f418
Y TIPAKTUYECKOU
37c
NeITeIbHOCTH
YyeJjoBeKa
BemtectBa u bu6mmoreka [IOK
1.2 XAMHUYECKHE 15 1 https://m.edso0.ru/7f418
peaxkuuu 37¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Wroro mo paszneny 20
Pa3zpnen 2. BaxHeiimmue npeacTaBuTe/ M HCOPraHMYEeCKUX BelleCTB
B .
Koiﬂ};xo bubnmoreka [JOK
5t .
2.1 1opost 6 https://m.edsoo.ru/7f418
IMoustre 00
37c
OKCHIIaX
Bomopona.Ilonstu bu6mmorexa [IOK
2.2 € 0 KUCJIOTax U 8 1 https://m.edso0.ru/7f418
COJIIX 37c
Bopna. PactBopsl. bubnmnoreka [JOK
2.3 ITonstue 00 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHMAX 37¢c
S:JZBHHG bu6nmorexa [IOK
Bl
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPraHMYECKHUX
y 37c
COEIUHEHUN
Hroro no pasneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3axkoH u Ilepuoguyeckasi cucteMa XUMHYECKHUX 3j1eMeHTOB /1.

N. MenneneeBa. CTpoeHue arToMoOB. XUMH4YeCKasi CBA3b. OKHCINTEIBHO-

BOCCTAHOBUTEC/IbHBIC PCAKIITUN

Ilepuoanueckuii
3aKOH U
[lepnonnueckas
31 cucrtema 7
XUMUYECKHUX
snemenTtoB /l. 1.
Meunpene-eBa.

Ctpoenue aToma

bubmuoreka [JOK
https://m.edsoo.ru/7f418
37c

XuMuueckas
CBSI3b.

3.2 OKHUCIIMTEIFHO- 8 1
BOCCTAHOBUTEILH

bIC peaKIuu

bubmuoreka [JOK
https://m.edsoo.ru/7f418
37c

bubmuoreka [JOK
Hroro no paznerny 15 https://m.edsoo.ru/7f418

37c

bu6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f418

3ic
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OBIIEE
KOJIMYECTBO
68 4 5
YACOB 110
[TPOT'PAMME
9 KJIACC
No | HammMenopare KoanuecTBo yacos JJIeKTPOHHbIE
(undgposbie)
n/ | pasgenroButeM | Bcer | Kourposbn | Ilpakruueck 06pa3oBaTETLHbIE
I MpPOrpaMMbI 0 ble padoThbI ue padboTbl
pecypchl
Pa3znea 1. BeniecTBO M XUMMYECKHE peakuu
IToBTOpEHME M
0
Z;ZZH;IIGHHG but6mmorekxa [IOK
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX 636
paszaenoB Kypca 8 -
KJIacca
Octosrbie Bu6miorexa [JOK
1.2 SAKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX
o 636
peakImit
DIIEKTPOIUTHYEC
K:(I:co - bu6mmorekxa [IOK
1.3 A HHATHA. 8 1 1 https://m.edsoo.ru/7f41a
XUMHAYECKUE
636
peakuuu B
pacTBopax
Hroro mo pazaeny 17
Pa3nen 2. HeMeTa /1Ll 1 MX COeMHEHUS
O6mas
i:ﬁ:ffgm Bubmiorexa [IOK
2.1 4 1 https://m.edsoo.ru/7f41a
sieMeHToB VIIA-
636
TpYIIIBL.
["anorensr
06
xXa I:Ijlf"{e NCTHUKA BI/I6HI/IOTCK3 HOK
2.2 P P 6 https://m.edsoo.ru/7f41a
XUMHNYCCKUX

sieMeHTOB VIA-

636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

rpynmnsl. Cepa u
€€ COeIMHEHUS

O6mmas
XapaKTePUCTUKA
XUMHAYECKUX bu6mmorexa [IOK
2.3 areMeHTOB VA- 7 https://m.edsoo.ru/7f41a
rpynmnsl. A30T, 636
dochop n ux
COCJIMHECHUS
Oo6mas
XapaKTePUCTUKA
XUMHYECKHUX bu6muoreka [IOK
2.4 asieMeHTOB |VA- 8 1 https://m.edsoo.ru/7f41a
TPyIIbL. YTIepos 636
Y KPEMHHU U UX
COCTMHECHUS
Hroro no pazaeny 25
Pa3gen 3. MeTaabl H HX COeINHEHUS
OO0mue cBoiicTBa bubmmorexa LOK
3.1 4 https://m.edsoo.ru/7f41a
METaJJIOB 636
Baxwnetimme bubmuorexa [JOK
3.2 METaJITBI U UX 16 1 https://m.edsoo.ru/7f41a
COETMHEHUA 636
Hroro o paszneny 20

Pasnen 4. Xumus n okpy:xapomas cpeaa

BemectBa u bu6mmoreka [IOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41a
JKU3HH YeI0OBEKA 636
Utoro no pazneny 3
bu6mmorexa [IOK
PesepBHOE BpeMms 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68 4
YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

YMK «Xumus. 8 kaace»
1. Xumus. 8 knacc. Yuebnuk (aBropsl O. C. I'abpuemnsn, U. I'. Octpoymos, C.A. Cnankos).
2. Xumus B TECTax, 3a7a4ax u ynpaxuenusx. 8 kiacc (aBropsl O. C. ['abpuensiH,
. B. Tpury6uaxk).
3. DnexrpoHHas Gpopma yueOHHUKa.

YMK «Xumus. 9 knace»
1. Xumus. 9 knacc. Yuebnuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnagkos).
2. Xumus B TECTax, 3a7a4ax u ynpaxuneHnusx. 9 kinacc (aBropst O.C. ['abpuensiH,
H. B. Tpury6uax).
3. DnexTpoHHas hopma yueOHUKa.
METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1. Metomuueckoe mocoowue. 8 kimace (aBropsl O. C. INabpuensa, U. I'. Octpoymos, C. A. C.
2. Metonuueckoe nocodue. 9 knace (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cinaakos).
JIA]IKOB)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

1.http://www.alhimik.ru. TlpencraBiaeHbl ClICAyIOIIHE PYOPUKH: COBETHI AOMTYPHEHTY, YYHUTEIIO

XUMUH, CIPABOYHHK (OYEHBb OOJbIIas MOA0OpKa TaOJUIl W CIPABOYHBIX MaTEpHAIOB), Becénas

XUMUs, HOBOCTHU, OJIMMITHAAbI, KYHCTKaMepa (MHOFO HHTCPCCHBIX UCTOPHUYCCKUX CBCHGHHﬁ).

2. http://www.hij.ru. Xypaan «XuMust 1 )KU3HbY» MOHATHO U 3aHUMATEIBHO PacCKa3biBaeT 000 BCEM

MHTEPECHOM, YTO MPOUCXOJINUT B HAYKE U MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. SnexTponHsIi KypHaT « XUMHKH U XUMUS», B KOTOPOM

MpEaACTaBJICHBI OIIBIThHI 110 XMMHUH U 3aHUMATCIIbHAasA I/IH(bopMaHI/ISI, IMO3BOJIAIOMIUE YBJICYb YYCHHUKOB

3KCHepI/IMeHTaJ'II)HOI71 YacCThIO MMPEAMETA.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

4. http://c-books.narod.ru. BceBo3aMoskHast muTepaTypa 1o XUMHUH.

5. http://www.prosv.ru/. TlocoOusi s ydammxcsi, B TOM YHCJIE IS TOJATOTOBKH K MTOTOBOM

arrectauuu (OI'D u EI'D), meTonnyeckue mocobus 1uis yuuTesaei, HaydHo-TOMyJsipHast IUTepaTypa

10 XUMHUH.

6. http://1september.ru/. XXypHan npenHa3HaueH He TOJBKO Ui yuuTesdeid. B HEM mpencraBieHO

0O0JIBIIIOE KOJTHYECTBO pa60T YUCHUKOB, B TOM YHCJIC UCCIICAOBATCIILCKOTO XapaKTepa.
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