NOKYMEHT MOANMUCAH
QNEKTPOHHOM NOAMUCHIO

MHWHUCTEPCTBO ITPOCBEIIEHU S POCCUICKOM ®EJEPAIINN
MunuctepcTBo o0pazoBanus MpkyTckoit obmactu
MyHULIMNIaTBHOE YUPEKIECHUE «AZMUHUCTPALIUAS TOPOJACKOTO OKpyra

MYHUILIATIATBHOTO 00pa3oBaHusy «ropoa TyiyH»
MBOVY «COLI Ne 25y

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO

PykoBogutens IIMO 3amMecTuTeNh AUPEKTOpa 1O HupekTop

yuuteneit Ouonoruu, xumuu, YBP

reorpaduu u ObX [Tapnakosa JI.E.
I'pumenko M.B. Ilpukas oT «___ »

I'eptneitn H.B. TIlporokos oT «___ » 2024 1. No
IIpoTokomn ot «___» 2024 . Ne
2024 . Ne

PABOYAS ITPOT'PAMMA KYPCA
BHEYPOUYHOMH JEATEJBHOCTH

BemecTBa: cTpoeHne, HOMEHKJIATypa, Kjiaccupukanus

U1 oOyuarommxcsi 8 KiiaccoB

Tynyn, 2024



MNOACHUTEJIBHASA 3AIIMCKA

OBIIIAS XAPAKTEPUCTHUKA KYPCA BHEYPOUYHOM JIEATEJIBHOCTH

PaGouass mporpamMma Kypca BHEYpO4YHOH jestenbHOCTH «BemiectBa: CcTpoeHHeE,

HOMEHKJIATYpa, KiIaccuukaumy npeHa3HaueHa sl yJarmxcs § Kjlacca U OPHCHTUPOBaHA Ha
peanu3anuio B LEHTpe 0Opa30BaHUsl €CTECTBEHHOHAy4HOW HampaBieHHoOcTell «Touka pocrtay,
co3nanHoro Ha ©Oaze MBOY "COII Ne25" ¢ menbio pas3BuUTuUs y OOy4aromuxcs
€CTEeCTBEHHOHAYYHOM, MaTeMaTH4ecKoW, HMH(POPMAIMOHHOW T'PaMOTHOCTH, (OPMHUPOBAHUS
KPUTHYECKOTO U KPEaTUBHOT'O MBIIIUICHHS], COBEPILICHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYYHOU
HaIpaBJIEHHOCTH.
Lenu: pa3BuTHE MHHOBALIMOHHOTO MBIIUICHUS, (GOPMHUPYS U MOAIEPKUBAs MHTEPEC K XHUMUH,
MMEIOIIEH OTPOMHOE MPHUKIAIHOE 3HAYCHHE, CIIOCOOCTBOBATH (DOPMUPOBAHHMIO Yy YUYAIIHXCS
3HAHWA W yMEHHH, HEOOXOJUMBIX B TOBCEIHEBHON >KU3HH [JIsi O€30MacHOro oOpamieHus ¢
BEIIECTBAMU, HCTIOJIb3yEMbIMU B OBITY.

@opMHpOBaHUE E€CTECTBEHHOHAYYHOIO MHPOBO33PEHHUs IIKOJIBHUKOB. O3HAKOMIIEHHUE C
00BbEeKTaMU MaTEPHAIIBHOTO MHPA.

Pacmiupenue kpyroszopa IIKOJBHUKOB: HCIOJIB30BAHHE METOJOB TO3HAHUS MPHUPOIBI
HaOmoneHne PU3NYECKUX U XUMHUYECKUX SBICHUHN, MPOCTEHIINNA XUMUYECKHMA

9KCIIEPUMEHT (CO3/laHMe Ha 3aHATUSX CHUTyalUd aKTHUBHOIO IIOMCKA, IPEIOCTaBICHUE
BO3MOJKHOCTH CJI€JIaTh COOCTBEHHOE «OTKPBITHEY.

Mecto Kypca BHEYPOUHOU e TETLHOCTH.

Ha 06a3e nentpa «Touka pocTta» oOecrmeuuBaeTcsi peanm3aiusi 00pa30BaTENbHBIX MPOTPaMM
€CTEeCTBEHHOHAYYHOUW M TEXHOJOTHYECKON HANpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH
C TpeOOBaHUAMM 3aKOHOJATENbCTBA B cdepe oOpa3oBaHUs M C YYETOM PEKOMEHIAIUI
®denepanbHOro omeparopa ydeOHoro mpeaMera «Xumus». OOpa3oBaTenbHas MporpaMma
MO3BOJISIET MHTETPUPOBATH peaNM3yeMble 3/1eCh TMOJXOJIbl, CTPYKTYPY U COJEp)KaHUE NpU
OpraHu3aIuy 00yueHus] XUMUU B 8—9 Ki1accax, BBICTPOGHHOM Ha 0a3e JTF000ro u3 JOCTYIMHBIX
yaeOHo-MeToanyeckux komruiekco (YMK).

MeToabl 00yuyeHMsI: HATJISAIHBIA, MPAKTUYECKUN, CIIOBECHBIN, MPOEKTHBIA, TBOPUYECKHUM,
KOHCTPYKTUBHBIH. B Kypce coueTaloTcsi TBOPUECKHE U MHTEIJIEKTYyalbHbIE MPAKTUKU, KOTOPHIE
(hOpMHUPYIOT Yy IIKOJIBHUKA Pa3HbIE CTIOCOOHOCTH

3HaKOMCTBO C TEOPETUYECKUM MAaTEpUaIOM, aHAJIU3 MUCbMEHHBIX HCTOYHUKOB IO TEME
MO3BOJIIIOT ~ ()OPMUPOBATH  OCHOBBI  JUIS  HAy4HOTO  HCCIIEOBaHMs, AaKTHMBU3UPOBATH
MO3HABATENIBHYIO JEATEIIEHOCTh 00YYArOIIUXCS.

@opMbl OpPraHU3alUM TO3HABATEJIbHOH [esiTeIbHOCTU: (pOHTAIbHAS, TPYIIOBasd,
WHJVBHlyabHAas.

®opMbl NPOBeJIeHUsT 3aHATHI. BHEeypouHas nesTeNbHOCTh OCHOBaHAa Ha TpEX (opmax:
WHAUBUAyaTbHAS, TPYNNoOBas U (QpoHTalbHAs pabora. Bo Bpems 3aHATHI OCYIICCTBISETCS
WHANBUAYATbHBIN U TudHepeHIIMPOBAaHHBIA MOIX0 K ACTSIM.

OcHoBHbIe (OPMBI IPOBEICHUS 3aHITHIA — KNS U TPAKTHKYM.

B 3aBepuieHuMM KaKJI0il TEMBbI MPEIOIATraeTCs PEUIeHUE TPEHUPOBOYHBIX 3aJaHUN, YTO
MO3BOJIUT 3aKPENUTh TEOPETUUECCKUE 3HAHUS HA MPAKTUYECKOM YPOBHE.

O} exkTuBHOCTh U Pe3yIbTATUBHOCTh JAAHHOW BHEYPOUYHOM IESATENBHOCTH 3aBUCHUT OT
COOJTIOICHMSI CTICTYIOIINX YCIOBHIA:

— IOOPOBOJIBLHOCTD YYACTHS U JKEJIaHHUE MPOSBUTH CeOs,

— COYETaHWE MHAMBUIYAJIbHOW, FPYNIIOBOM U KOJUIEKTUBHOMN AEATEIBHOCTH;

— COYETaHHE MHULIMATUBBI JETEH C HAIPABIISIIOLIEH POJIBIO YUUTES;

— 3aHUMATEIILHOCTh U HOBH3HA COJepKaHMs, (OPM B METOIOB pabOTEHI;

— HaJIMYME LEJIEBbIX YCTAHOBOK U NEPCIEKTUB AEATEIbHOCTH.



COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH

IlepBoHaya/ibHbIEe XUMHYECKHE TOHATHSA

[Ipeqmer xumuu. Ponb XMMHMM B KM3HM 4YelOBEKa. XMMHUS B CUCTEME Hayk. Tena u
BelecTBa. PU3nuecKre CBOWCTBA BEIIECTB. ATperaTHoe coctosiHue Bemects. [lonsTre o meTonax
Mo3HaHus B XUMHH. UncThIe BemecTBa 1 cMecu. CriocoObl pa3iesieHrs CMECei.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE 3JE€MEHTbl. CHMBOJIBI XUMUYECKHUX 3JEMEHTOB.
[IpocTeie 1 coXkHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckast popmyia. BaneHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocrtaBa BemecTB. OTHOcuTeNbHas aromMHass Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10711 XUMHYECKOI'0 3JIEMEHTa B COEAMHEHUU.

Konnuectso BemectBa. Mosnb. MomnsipHast Macca. B3anMocBs3b KoruecTBa, MacChl U YUCIIa
CTPYKTYPHBIX €IHHHUII BerecTBa. Pacu€Tel mo popmynam XUMHUYECKUX COSTUHEHUH.

dusznueckue M XWMHUYECKHE SIBICHUSA. XUMHUYECKas peakiuss W e€ MpuU3HaKh. 3aKOH
COXpaHEHMS MAaCChl BEIeCTB. XUMHUeckue ypaBHeHus. Kinaccudukanus XUMUYECKUX PeaKIHii
(coenuHeHwMsI, pa3IOKEHUS, 3aMEIIEHNs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHMYECKOW TOCYJIOH, MpaBWiIaMu paboOThl B JIaOOpaTopuu U NMpuEMaMu
oOparmeHust ¢ 1abopaTOpHBIM O0OpPYAOBaHUEM, M3YUCHHE M OINMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BELIECTB, HaOmoieHne pu3ndeckux (IIaBleHne BOCKa, TassHUE JIb/a,
pactupaHue caxapa B CTYIKE, KUIIEHHE W KOHJICHCAIUS BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH,
MPOKAJTMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCIOTOW) SIBJICHUH, HAOI0ICHUE 1
OTMCaHKe MPU3HAKOB MMPOTEKAHUS XUMUYECKUX peakluil (pa3nokeHne caxapa, B3auMOeiCTBIE
CEpPHON KHUCIIOTBI C XJOpUAOM Oapwusi, pasnoxkeHue ruapokcuma menu (ll) mpu HarpeBanuw,
B3aMMOJeiicTBHE kemne3a ¢ pactBopoM conu Meau (I1), n3yyenue cnocoOoB pazzeneHus: cMeceit:
C TOMOIIbI0 MarHuTa, QUIBTPOBAHHWE, BBIMAPUBAHUE, AUCTUIUIALMS, Xpomartorpadus,
MPOBEACHUE OYMCTKU TMOBAPEHHOM COJIM, HAOIIOEHUE M OMHMCAHHE PE3YJIbTATOB MPOBEIACHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAHEHUS MAacChl, CO3JaHHE MOZEJeH MOJIEKY
(mmapocTep>KHEBBIX).

Ba:kHelilue npeacTaBuTe M HEOPraHUYECKUX BellleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — siaeMEHT M IPOCTOE BELIECTBO.
Haxoxnenne kuciaopoja B npupoje, Gu3ndecKue U XMMHYECKUE CBOMCTBA (pEaKIUy TOPESHHUS).
Oxcunpl. Ilpumenenue kucinopoaa. CrocoObl TOMyueHHUs KUCIOpoja B Jjaboparopuu u
IPOMBINIUIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — amoTpornHas MOAuUKaLus
KHCJIOpO/JIa.

TennoBoir 3(DdeKkT XUMHUYECKOH pEaKIuu, TEPMOXUMUYECKHE YpaBHEHHUS, OK30- U
SHJIOTEPMHUUYECKUE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE BO3/yXa, YCHIICHHE
MapHUKOBOTO 3¢ (deKTa, pazpylIeHHe 030HOBOTO CJIOSI.

Bognopon — anemeHT u pocToe BemecTBo. Haxoxaenue Boioposaa B mpupoje, husndeckue
Y XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTy4YeHus. KUCIOTHI U COoH.

Mosipablit 00bE€M ra3oB. PacuéThl Mo XUMUYECKUM YPaBHEHUSM.

®usnueckue cpoiicTBa BoAbpl. Boma kak pactBoputens. PactBopel. HacweimeHHble u
HEHACBHIIICHHBIE PacTBOpPbl. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi 10Js BELIECTBa B
pactBope. XUMHUUYECKHE CBOMCTBa BoAbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yesnoBeka. KpyroBopoT Boabl B mpupoze. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJ.



Knaccudukanus neopranmdeckux coeauneHuid. Oxcuapl. Knaccudukanus OKCHIIOB:
cojeoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromme. Homenkiarypa
okcu0B. du3nyeckre U XUMUIECKUE CBOMCTBA OKCHIOB. [lomydyeHue okCcuIoB.

OcHoBanus. Krnaccudukanuss oOcCHOBaHMIA: IIETOYM U HEPACTBOPUMBIE OCHOBaHUS.
Homenknarypa ocHoBanuil. @uU3MUECKHME M XUMUYECKUE CBOWMCTBAa OCHOBaHUU. llomyueHue
OCHOBaHMHII.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaor. Ouzndeckue U XUMHUYECKUE
cBoricTBa KUCIOT. Psan akruBHocTH MetaiuioB H. H. bekerosa. [lonydenne Kucnor.

Comu. Homenknatypa cosneil. dusndeckne W XMMHUUYECKHE CBOWCTBa cojied. [lomydenue
COJIEN.

['eneTndeckas cBsI3b MEXKIYy KlacCaMU HEOPTaHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE ONpEJEIICHUE CONIEPKaHUs KUCIOpOoia B BO3AyXe, MONyUYeHHE, cOOUpaHue,
pacno3HaBaHUE M M3YyYEHUE CBOMCTB KUCJIOpOJa, HAOJIIOJEHUE B3aMMOJACHCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHSI W MpEKpallleHusi ropeHus (Mokapa), 03HAKOMJICHUE C
o0Opa3llaMid OKCHIOB M ONHUCAHHE WX CBOMCTB, MONy4YCHHE, COOMpaHUE, paclo3HABAHUE U
M3yYeHHE CBOWCTB Bojopoja (ropeHwe), B3ammojeiicTBue Bojopoaa ¢ okcupom wmeau (l1)
(BO3MOKHO MCIOJIb30BaHUE BUI€OMATEPUATIOB), HAOII0JeHIEe 00pa31I0B BEIIECTB KOJIHMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM J10J€H pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOABI C MeTallaMH (HaTpueM M KajblleM) (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHAJIOB), MCCIIEOBAaHNE OOpPA3l0B HEOPraHMYECKHUX BEIIECTB PA3JIUYHBIX KIIACCOB,
HaO/I0/IeHNe M3MEHEHHs] OKpPAacKH WHIUKATOPOB B PACTBOPAX KHUCIOT U IEJIOYel, M3ydyeHue
B3aumoeicTBus okcuaa meau (1) c pacTBopoM cepHOt KUCIOTHI, KUCIIOT C ME€TaJIaMH, pEeaKIui
HEUTpaIu3aluu, MOJTy4eHHEe HEPACTBOPUMBIX OCHOBaHUM, BHITECHEHHE OJTHOTO METaJlia IPYyTUM
W3 pacTBOpa COJM, DPEIICHHE SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeimmue Kiacchl
HEOPraHUYECKUX COCTUHEHUIN.

IMepuoguueckuii 3axkoH u Ilepuoanmyeckass cucrema xummuyeckux djiemeHtos /I, W.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKU KIaCCUPUKAIUU XUMUYECKUX 1eMEeHTOB. [[oHsATHE O TpyNmax cXOIHbIX
3JIEMEHTOB (I1LEJIOYHbIE U HIET0YHO3EMEbHbIE METAJLIIbI, TAJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM()OTepHBIE OKCUIBI U TUIAPOKCHUIBI.

Ilepuonuueckuii 3akoH. Ilepuomuueckas cucrtema XuMuueckux d3nementoB JI. U.
MenpeneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmbl [lepuomudeckoid CUCTEMBI
xumuueckux diiemeHToB Jl. M. MenneneeBa. Ilepuoast u rpynmbl. Duznueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIbI AIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX s7ep. M30Tonbl. DiieKTpoHbl. CTpOoEeHNE 3JIEKTPOHHBIX
o0onouek atoMoB TmepBbIX 20 xumuueckux djemMeHTOB Ilepuommueckorr cucrembsr J[. .
MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa MO ero noyiokeHuto B Ileproanueckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU W3MEHEHHUS pajuyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIAM U IEPUOJAM.

3navenue [lepuoanyeckoro 3akoHa u Ileproauyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHA HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbIi U TpakIaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHast) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 2JIEMEHTOB. loHHAas CBA3b.



Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTEIbHBIE  peakiuu. IIporeccs
OKHCJICHHUS U BOCCTAaHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKcnepumenm:

H3y4yeHre OoOpa3IOoB BEIIECTB METAIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCHIIA
LIMHKA C PacTBOpaMH KHCJOT M IIEJOYel, MPOBEICHHE OIbITOB, WUTIOCTPUPYIOIIUX MPHUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIN (TOPEHHE, PEaKIIUH Pa3I0KEHUs, COSTNHEHHUS ).

Meosicnpeomemmnuwie ceasu

Peanuzanus MeXIpeIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHH B 8 KIJIACCE OCYIIECTBIISECTCS
Yyepe3 UCIOTB30BAHNE KaK OOIINX €CTeCTBCHHO--HAYYHBIX TIOHATHIA, TaK U MTOHSITUH, SBIISTFOIIAXCS
CUCTEMHBIMU JJIsl OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO1m1re ecTeCTBEHHO--HAYYHbIE TIOHSATHS: HAyYHBIN (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CUHTE3, KJaccU(pUKanusi, MNEePUOAUYHOCTb, HaONIOJEHHUE, OKCIIEPUMEHT, MOJEIUPOBaHNUE,
U3MEpEeHUe, MOJIETb, SIBJICHHE.

@dusmka: Martepusi, aToOM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWZ, HW3O0TOIIbI,
PaaNoOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUECKUN 3apsjl, BELIECTBO, TeNo, O0BEM, arperaTHoe
COCTOSIHME BEIEeCTBA, ra3, (pU3MYecKHe BEIMYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3B€3151, ComHIie.

buonorus: ¢potocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHepanbl, TOPHBIE MOPOJIBI, IOJE3HbIC
HCKOMaeMble, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JJUYHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS NPOTrpaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHUs
JOCTUT'AaKOTCA B X0O1€ O6y‘-ICHI/I$I XUMHUHU B €AUHCTBC yq€6HOﬁ nu BOCHI/ITaTeJ'II)HOI\/JI NCATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHUCKHMMH  COLMOKYJBTYPHBIMH M  JYXOBHO-
HpaBCTBCHHLIMI/I IONCHHOCTAMMU, HpI/IHHTBIMI/I B OGH.ICCTBC HpaBI/IHaMI/I n HOpMaMI/I IIOBCACHUS U
CIOCOOCTBYIOT ITPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITUATU3AINN 00yJatOIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAKOIIUXCS PYKOBOJCTBOBATHCS
CHCTGMOP'I ITO3UTHUBHBIX HCHHOCTHBIX OpI/ICHTaLII/Iﬁ n pacmnpeHI/Ie OIIbITA ACATCIBHOCTHU HaA eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuMoOTHYECKOro BOCIIUTAHMA:

LIEHHOCTHOI'O OTHOIIEHHUA K OT€YECTBEHHOMY KYJIIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJIC/INI0, TOHMMAHMS 3HAYCHHUS XUMHYECKOW HAyKH B KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(OpMAIMEH O MepeIOBhIX AOCTHKCHHUSX M OTKPBITHIX
MHPOBOM M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpoOWCTBE
MHpa 1 OOIIECTRa;

2) TpaKIaHCKOr0 BOCTIMTAHHUS:

HpeI[CTaBJ'IeHI/Iﬂ 0 COIIHAJIIBHBIX HOpMaX nu HpaBI/IJ'IaX MCEIKIIMYHOCTHBIX OTHOHICHI/Iﬁ B
KOJIJIEKTHUBE, KOMMYHHKaTHBHOM KOMITETEHTHOCTH B 00I1IECTBEHHO ITOJIE3HOM,
y‘-IC6HO-I/ICCHGHOB&TGHBCKOﬁ, TBOp‘-IGCKOﬁ nu ﬂpyrnx Buaax JCATCIbHOCTH, TI'OTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JESATSIILHOCTH MPH BBIMTOJIHCHUN YYeOHBIX, TIO3HABATEILHBIX 3a/1a4,
BBITIOTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aUMOIIOHUMAHUIKO W B3aMMOIIOMOIIIN B HpOHGCCG 3TOI>1 y‘Ie6HOI\/JI ACATCIIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEICHKE M IIOCTYITKH CBOMX TOBAPHUIIICH C TTO3UIIMH HPABCTBEHHBIX M IPABOBBIX
HOPM C YYETOM OCO3HAHHUS MOCIEACTBHIA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHMSA

MHPOBO33PCHUYECKHE  MPEJACTaBICHUS O  BEHICCTBE M  XHMHYCCKOH  pEaKIuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTaBISIOIIME OCHOBY JIJISI
IIOHUMAaHUs CYHIHOCTI/I Hay‘IHOI\/'I KapTI/IHBI ana, HpeILCTaBJ'IeHI/ISI 06 OCHOBHBIX 3aKOHOMepHOCT$IX
Pa3BHUTHS IIPHPOJIBI, B3aUMOCBSI3AX UeJIOBEKa C MPUPOTHOM CPelloil, O pOJIM XUMHUHU B TMO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHBBI, HAIPABJIICHHBIC HA ITOJIyYCHHWE HOBBIX 3HAHUHM 10 XHMHH,
HeoOXonuMble aJisi OOBSCHEHUs HaOII0IaeMbIX TPOIECCOB W SBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIBCKON KyJIbTYpPBhl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOoThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATYPOH, JOCTYIHBIMH TEXHUYCCKUMHU CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpEC K OOYUYEHHWI0 W TO3HAHMIO, JIOO03HATENHHOCTh, TOTOBHOCTh U CIOCOOHOCThH K
caM000Opa30BaHUIO, TIPOSKTHOM M HMCCIICAOBATEIBCKOM JCATCIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4YEHHUS B JaJIbHEHIEM;

4) popMHupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE [IEHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHE TIOCIEACTBUA M HENPHUITHE BPEAHBIX IPUBBIYCK
(ymoTpeOyieHHsI aJIKOToJisI, HApPKOTUKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIOJIEHUS TPaBHII
0€30MacHOCTH NP 0O0pAIEHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M pPEaNbHOMN JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

HMHTEPEC K MPAKTUICCKOMY HM3YYCHHIO IPOPECCUil U TpyJa Pa3IMYHOrO POJia, YBAXKCHHE K
TPYZIy | pe3yJabTaTaM TPYyI0BOH AeATETLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MTPEIMETHBIX



3HAHMA TIO0 XHMMHH, OCO3HAHHBIA BBHIOOp WHIMBUIYATBHOW TPAGKTOPUHU MPOJOKEHUS
06paSOBaHI/I}I C y‘-IéTOM JIMYHOCTHBIX HHTCPCCOB U CHOCO6HOCTI/I K XHUMMHU, O6H.[€CTB€HHI>IX
WHTEPECOB W TMOTPEOHOCTEH, YycCHemHoW Mpo(ecCHOHAIBHON JEITeIbHOCTH W Pa3BUTHS
HE0OXOIMMBIX YMEHU, TOTOBHOCTh a/IallITUPOBATHCS B MPOGECCUOHATILHOM Cpelie;

6) IKOJIOrHYECKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CyIECTBOBAaHMs, MOHUMAHUE LIEHHOCTH 370POBOr0 U 0e30macHOro obpasa >KU3HH,
OTBETCTBCHHOC OTHOIICHUE K COGCTBeHHOMy (1)I/I3I/I‘-IGCKOMy U TMCUXWYCCKOMY 3I0POBLIO,
OCO3HAHUWE MEHHOCTU COOJIIOICHUS TIPaBMJI O€30MacHOTO MOBECHUS TP padOTe ¢ BEIICCTBAMHU,
a TaKKe B CUTYalUAX, YTPOXKAIOIINUX 3J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH IMPUMCHATH 3HAHW, ITOJTYHYaCMBbIC ITPU U3YUCHHUU XUMHWH, IJId PCIICHNA 3a/1a4,
CBSI3AHHBIX C OKpPY’KAlOIIeW NPUPOJHOW CpPENOM, MJIS TOBBIINICHUS YPOBHS HKOJOTMYECKOM
KYJbTYpPBbl, OCO3HAHHUS TI00ATHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pemieHus
mocpeaACTBOM METOJOB XMMHUH, SKOJIOTMYCCKOI'0 MBIIJICHUA, YMCHUA PYKOBOACTBOBATHCA MM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIBHOM MPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATHI

B coctase MCTANIPCIMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC [JIA q)OpMI/IPOBaHI/ISI
MHPOBO33peHUs OOIIEHAYYHbIe TIOHATHUS (3aKOH, TEOpHSs, MPUHIMIM, THUMOTe3a, (akKT, cUCTEMa,
MPOILIECC, PKCIEPUMEHT U APYTOE.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax M MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MpeaIMeTOB (POPMUPOBATH MIPEICTABICHUE O
LIEJIOCTHOM HAyYHOW KapTHMHE MHUpa, U YHHBEpCaJbHbIE Y4eOHbIE NEHCTBUS (IIO3HABAaTEIbHbBIE,
KOMMYHHMKATHUBHbBIE, PETYJIATUBHBIE), KOTOpble oOecneyuBaroT (OPMHUPOBAHME TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO YYEOHOM 1eATeIbHOCTH.

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS

ba3oBble JJornyeckue aeicTBUS:

YMEHHSI HUCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUM:
PacKpBIBaTh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEepHbIE MPU3HAKH, YCTAHABINBATh
B3aMMOCBA3b C APYTHMU HOH?ITI/IHMI/I), HUCITIOJIB30BAaTh IIOHATUA OJIA 00BsICHEHUS OTACJIBHBIX
(haKTOB U SBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH I KJIACCU(PUKAIIUU XMMHUUECKHUX BELIECTB
U XUMHWYCCKHUX pCaKHHfI, YCTaHaBJIMBATh MMPUYMHHO-CIICACTBCHHBIC CBA3W MCKAY oObeKTaMu
W3Y4YEeHHsI, CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHIYyKTHUBHBIC, JEIyKTUBHBIC, MO AHAJIOTHH),
JIeNaTh BBIBOJBI U 3aKIIIOUCHUS;

YMCHHUC MNPUMCHATHL B HPOLUECCEC IO3HAHWA IOHATHUA (HpGIIMCTHI)IG n MCTaHpeI{MGTHBIe),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIONb3yeMble B XUMHH, MPeoOpa3oBbIBATH HIMPOKO
MPUMEHsSIEMbIE B XUMHH MOJICTIbHbIC TPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ DJIEMEHTA),
XUMHueckass (opMysia M ypaBHEHHE XUMHUYECKOW peakluuu — IMpU pelleHuu ydeOHo-
MO3HABATENbHBIX 33/7a4, C Y4YETOM OTHUX MOJENBHBIX MPEJICTaBICHUNH BBIBIATH U
XapaKTCPU30BaTh CYHICCTBCHHBIC MPHU3HAKH HU3Yy4YaCMBIX O6BCKTOB — XUMHUYECKHUX BCIICCTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIKME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJICTBEHHbIE CBS3H U
MPOTUBOPEYHS B U3yUaeMbIX MPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBareibCKue AeiCTBUA:

yYMEHHE HCIOJIb30BaTh MOCTABIIEHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTa IMO3HAHUS, a
TakK€ B KadecTBE OCHOBBI il (OPMHUPOBAHUS THUIMOTE3bl IO MPOBEPKE TNPABUIHLHOCTU
BBICKA3bIBACMbIX Cy)I(IIeHI/Iﬁ;

MpUOOpETEeHNE OMbITa MO IUJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJACHHUIO yUYEHHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 33 XOJJ0M MPOIlecca, CAaMOCTOSATEIHHO IPOTHO3UPOBATH €T0
pe3ynbrar, (GopMyIHpPOBaTh OOOOMICHWSI M BBIBOJBI 1O PE3yJIbTaTaM IMPOBEIEHHOTO OIIBITA,
WCCJIEeIOBaHUs, COCTABIATh OTUET O MPOJeNaHHOM paboTe.



PabGora ¢ unopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB
1 (hopM IpeICTABICHHS, TOTYyUYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JTUTEpaTypa
XUMHUYECKOT'0 COJIepKaHus, CIIpaBOYHbIE Toco0us, pecypchl IHTepHeTa), KpUTUYECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(DOPMAILIUIO;

yMEHHE TPUMEHSThH pa3InIHbIe METOJIBI U 3aIPOCHI MPHU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAUMBIX VISl BBIITOJIHEHUSI yUeOHBIX U MTO3HABATEIbHBIX 3a/1a4
OTpEeACIEHHOTO THIA, MPUOOPETEHUE OMbITa B OOJIACTH HUCHOJIL30BaHUS WH(OOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaJCHUE KYJbTypOH aKTUBHOTO WCIIOJIB30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpPATh ONTHMANbHYIO (OpMy MpeicTaBICHUS
vH(pOpMAlUU ¥ WUIIOCTPUPOBATH pEIIaeMbIE 3aJa4d HECIO0XHBIMU CXEMaMH, JUarpaMMaMH,
npyruMu popmamMu rpaduKy U UX KOMOMHAITUSIMU;

yMEHHE HCIOIb30BaTh W aHaJU3UPOBAaTh B Tpollecce yU4eOHOW M HCCIEI0BaTENbCKOU
NESTSIIBHOCTH HH(POPMAITUIO O BIUSHUYU MPOMBIIUICHHOCTH, CEITHCKOTO X031CTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIEeH TPUPOTHON CPEBI.

KoMMyHuKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

yMEHMsI 3aJaBaTh BOIPOCH (B XoJe aAuanora M (WIM) JAUCKYCCHUH) IO CYIIECTBY
oOcyxaaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTENIBHO BBIMOTHEHUS
MPEIIOKEHHOM 3a/1a4H;

YMEHUS NPEACTABIATh NOJyYCHHBIEC PE3YIbTaThl I03HABATEIBHON JEATEIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaX; JeJaTh IMPE3CHTALMI0 PE3YJIbTATOB BBINOJIHEHUS XUMHUYECKOIO
JKCHepUMeHTa (Ja0OpaTOPHOrO OMBITA, JaOOpPAaTOPHOM PAOOTHI MO HMCCIIEAOBAHHIO CBOMCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHs y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU MO3HABATENBHOU U
HCCIICIOBATEIILCKON JICITETLHOCTH TPU PEHICHUHM BO3HHUKAIOMIMX TPOOJieM Ha OCHOBE yuéTa
o0LIMX HMHTEPECOB M COIJIacCOBaHMS MO3UIMK (0OCYyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBD», KOOPJIMHALIUSI COBMECTHBIX JIEUCTBHM, OMpeIeNIEHne KPUTEPUEB MO OLICHKE KayecTBa
BBITIOJIHEHHOU PabOTHI U IPYTHE).

PeryasiTuBHbIe yHMBepcaJbHble YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJILHO OIMPEACIISTh LENH JACSITEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BBIOMpPATH
HauOonee 3¢ (HeKTUBHBIE CITOCOOBI pelIeHHUs YUeOHBIX U MO3HABATEIBHBIX 33]a4, CAMOCTOSATEIHHO
COCTaBJISITh WJIK KOPPEKTHUPOBATH MPEITI0KEHHBIN AJITOPUTM JIEUCTBUI ITPU BBINIOJHEHUY 3aJaHHUI
C y4éTOM TMOJyYeHHUS HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTax — BEIIECTBAX M PEAKIHIX,
OLICHUBATh COOTBETCTBUE MOJYUYEHHOI'O pe3yJbTaTa 3asBJICHHON LEIN, YMEHHUE UCIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, IIPE/1JIaraeMble B YCIIOBUU 3aJIaHHM.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pPe3ylbTaTOB IO OCBOCHHUIO O0S3aTE€IBHOTO COACPKAHMUS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOM paboyell MporpamMMmoid, BBIACIAIOT: OCBOCHHBIC
o0ydJalIMMHUCS Hay4yHbIE 3HAHUS, YMEHHS M CHOCOOBI JeHCTBUH, creuududeckue s
peIMeTHON obnmacTu «XWMHS», BHIBI JCATEIHHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETANH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHbIX yU€OHBIX U HOBBIX CUTYaIUsX.

K konmy obydenus B 8 kiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

® pPACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUN: aTOM, MOJIEKYJA, XUMUYECKUI

AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMeCh (OAHOpPOJAHAs U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJsipHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs. Macca, MacCoBas J0JII XUMUYECKOTO AJIEMEHTA



B COCQUHEHWH, MOJSIPHBII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHHE, COIb,
ANIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHHS, XUMUYECKas peaKivs, KIacCHPUKAIII
peakuuii: peakiuu COeAUHEHMS, PEaKLIUU Pa3JIoKEHUs], PEaKUN 3aMELICHUs], PeaKLIuu
oOMeHa, 9K30- U SHIOTEPMHUUECKHUE PEaKIInu, TETUIOBOM 3PPeKT peakiuu, SApo aToMa,
ANIEKTPOHHBIN CIIOM aroma, aToMHas opOWTa b, paaMyC aroMa, XUMUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAas KOBAJICHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas A0 BellecTBa (POLEHTHAs KOHIIEHTpallKs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX TOHATHUA W TPUMEHATH STH
MOHSITUS [IPU OMMCAHUM BEILIECTB U MX MPEBPAICHHIA;

HCIIOJIb30BAaTh XHMMHUYECKYI0 CHMBOJHMKY [JIsi COCTaBJI€HUS (QOpMyJ BEIIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLUH;

ONpEeNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K
OlpeNieI€HHOMY KJIacCy COeIMHEHHH 1o QopMysiaM, BHJ XHUMHUYECKOH CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMbici [lepuonnueckoro 3akona JI. M. MeHneneeBa: 1€eMOHCTPUPOBATH
MOHMMAaHHUE TMEPUOJUYECKON 3aBHUCHUMOCTH CBOWCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonmyeckoil cucreMe, 3aKOHOB COXPAaHEHHs MacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOIaipo;
OMHCHIBATL M XapakTepuszoBaTh TabmuuHyro ¢opmy Ileprognueckoit cucTeMbl
XUMUYECKHX 3JIEMEHTOB: pasziuyaTh MOHITHS «TJaBHAs ToAarpymnmna (A-rpynmna)»y u
«mmobounast moxarpynmna (b-rpymma)», mameie uW OoibIME TEPHOIbI, COOTHOCHUTH
0003HaueHMs1, KOTOpble UMeroTcss B Tabmuue «Ilepuonndeckas cucreMa XMMHYECKHX
anemeHToB [[. 1. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHMS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsan sApa, o0Illee YHUCIO JJIEKTPOHOB U
pacnpeesIeHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUYECKUE
peakuuu (110 YUCIy U COCTaBY Y4YacTBYIOIIMX B PEAKLUU BEILECTB, [0 TEIJIOBOMY
spdekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIacCOB, MOJTBEp)KJas  ONHCAHWE TMPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKHUX PEaKIIUii;

MIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH HPOTEKAHUS XUMHUECKUX NMPEBPALICHUIN B PA3IUYHBIX YCIOBUSAX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyIie COeIUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKInu;

MPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JESATENBbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATH3AINI0, KIACCH(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3€H — JJI1 M3YYEHHS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLUH,
€CTECTBEHHO-HAy4HbIE METO/IbI TO3HAHUS — HAOII0/ICHHE, U3MEPEHHEe, MOACTPOBAHNE,
HKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

ClIeoBaTh TMpaBWIaM TIOJB30BAaHUS XUMHYECKOW TMOCYyIOH U 1abopaTopHBIM
000pyZOBaHMEM, a TaKXKe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUM C
WHCTPYKUHUSMU 1O BBIMOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHUIO U
cOOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJIOpPOJA M KHCIOpPOJa), HPUTOTOBJICHHUIO
pacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA, MNIAHUPOBATH



U IIPOBOJAMTH XUMHUUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C IOMOILBIO MHIUKATOPOB (JTAKMYC, (heHOIPTaNeHH, METUIOPAHXK U APYTHUE).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HaumeHoBaHue pa3aesioB 1 TeM | KosmnuectBo OcHoBHOe coep:kaHue OcHOBHbBIE BU/IbI Mudposbie pecypebl
n/n MPOrpamMMsl 4acoB AeATeTbHOCTH
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TeM NPOrpamMMbl XAMHH B OKH3HH - HEJI0BCKA. OOBACHEH Il https://m.edsoo.ru/00adb59e
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cocTosgHue BenlecTB. IloHsaTHe o o
3 OTHOCUTENIBHAS. aTOMHAs Macca 1 JHTEPATYPOH, 0160
THOCUTEJIbHAS aTOMHAs M . MeToAax I[IO3HaHHUS B XUMHUHU. W CpaBHEHNe Bu6mmorexa L{OK
AToMHas equHUIIA MACCEI Yuctele BemecTsa U CMVGCI/I. MatepHaa 1o https://m.edsoo.ru/00adb7e2
n ot . CriocoOsI pa3ziesieHus: cMeceid. HECKOJIBKHM
ADIIONICHNE 1 SKCIICPUMEHT KaK ATOMBI ¥ MOJIEKYJBL. | ucrouHukam, pabora | bubimoreka [JOK
METOABI U3y4CHUA XUMHU. XuMudecKkue 9JIEMEHTEL. C pa31aTOYHbIM https://m.edsoo.ru/00adbac6
5 1 CuMBOJIBI XUMUYECKHUX MaTepuasom,
semenToB. [IpocThie 1 CIoXKHbIe | TPOCMOTP yUEOHBIX
Ha6 BEIIeCTRA. Atommo- | PHIBMOB, aHgnm
a0yroIcHUE 32 TOPEHUEM CBEUYU
a p MOJICKYJIIPHOEC YUCHHUE. rpaduxos, Tabiuu,
CXeM, aHallu3
Xumudeckass  (opmymna.
B MPOOJIEMHBIX
AJICHTHOCTH aTOMOB CHTYAIHiL,
6 Hcropus nzydeHus: CTpOCHHUS 1 XUMIIECKHX OJIEMEHTOB. 3aKOH Cnywmanue BuGanorexa LIOK
atoma. OnbiThl Pesepdopaa. TOCTOAHCTBA  COCTABA BCLICCTB. | G gcnennit https://m.edso0.ru/00adbch0
OTHOCHUTENbHAsT aTOMHAsl Macca. —— ‘
o yuuTens, paboTa ¢
THOCUTEJIbHAS MOJEKYJIsIpHas
7 W3otonsl 1 n300apbl 1 yJap VUeGHUKOM,
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XUMHYECKOTO 3JIEMEHTA B y . bu6mmorexa LIOK
COeIUHCHH. Oy IPHO https://m.edso00.ru/00adbe9a
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[Tpu4urHBI TEPHUOIUUECKOTO
N3MCHCHUA XapaKTepI/ICTI/IK nu
CBOMCTB aTOMOB

[Ipy4uHBI IEPUOIUYECKOTO
W3MEHEHUS XapaKTEPUCTUK U
CBOICTB aTOMOB

10

XapakTepuCcTUKa XUMUYECKOTO
3JIEMEHTa Ha OCHOBE €ro
nosioxkeHus B [ICXO u crpoenus
aToma.

11

XapakTepucTUKa XMMHYECKOT0
3JIEMEHTA Ha OCHOBE €T0
nosioxkeHus B IICX0O u ctpoenus
aToma.

Komnuectso BEIIIECTBA.
Monmns. MomnspHas Mmacca.
Bs3aumocss3b KOJINYECTRA,

Maccbl M YHCIA CTPYKTYpPHBIX
€IMHUI] BelecTBa. PacuéTnl 1o

dhopmynam XUMUYECKHUX
COCIUHEHUH.

duszngeckue Hu
XAMUYECKHE SIBJICHHS.

Xumunyeckass peakuus U €€
MpU3HAKU. 3aKOH COXPAaHEHHUs
Macchl BeWIECTB. XHMMUYECKHE

YpaBHEHHS. Knaccudukanums
XUMHUYECKUX peakuui
(coenuHeHMS, pasiioxKeHus,

3aMelIcHus, 0OMEHa).

MaTepHaa 1o
HECKOJIBKUM
HMCTOYHUKAM, paboTa
C pa3laTOYHbIM
MaTepUAIIOM,
MPOCMOTP YUEOHBIX
(GWIBMOB, aHAIIN3
rpauKoB, TabIHII,
CXeM, aHaJIN3
POOJIEMHBIX
CUTYyaLH.

Penrenne TecTOBBIX
3aJJaHuil U 3aJaHus
MPaKTUYECKOU
HaIPaBJICHHOCTH

bubmmorexa [JOK
https://m.edsoo.ru/00adc28c

Crnymanue
00BsiCHEHUI
yuaurens, padbora ¢
YYCOHUKOM,
HAy4YHO-
MOy PHOM
JUTEPATYPOit, OTOOP
U CpaBHEHHE
MaTepHaa 1mo
HECKOJIbKUM
HMCTOYHHKAM, paboTa
C pa3IaTOYHbIM
MaTepHUaIoM,
MIPOCMOTP y4eOHBIX

butmmoreka [IOK
https://m.edsoo.ru/00adcade

but6mmoreka [IOK
https://m.edso0.ru/00adcd68

bu6nuorexa [IOK
https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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OTnuuue 31eMeHTa OT MPOCTOrO
BelecTBa. XUMHUYECKUE

¢buIbMOB, aHAIIN3
rpa¢uKoB, TabmuIL,
CXeM, aHaJIu3

(OpPMYJTBI — SI3BIK XHUMHH. NPOBITEMHBIX
CUTYalIHM.
13 Xumudeckue GOpMyIIbl — SI3BIK Peruiere TecTobx
pMY 3aJlaHU{ U 3aJaHUS bubnumoreka IIOK
XUMHH. PaKTHIECKOMI https://m.edsoo.ru/00add8b2
HAIPABJICHHOCTH
14 | BeruucneHus 1Mo XUMHYECKUM Bo3nyx — cmech rasos. Crnymranue
opmymam CocraB Bo3ayxa. Kucmoponm — 00BsICHEHUI
SMEMEHT M MPOCTOE BEIeCTBO. | YUHUTENs, padoTa ¢ brbmmorexa LHOK
(o smeMenTa B CII0KHOM HaxojeHne  KHCTOpOaa B YUCOHHUKOM, https://m.edsoo.ru/00add9d4
BEIIICCTBE) IIpUpoe, dusnueckue u HayqHO=
N MOMYJISIPHOM
XMMHUYECKHE CBOMCTBA (peakuuu .
15 | BeruncneHus Mo XUMHIECKUM JUTEPATYPOii, OTOOP
ropenus ). Okcuapl. [Ipumenenune
dbopmytam U CpaBHEHUE
kucnopoaa. CriocoObl moydeHus MaTepHana 1o Bub6nuoreka IIOK
(o EMeHTa B CII0KHOM KHC/IOpOJia B J1abOpaTopuu 1 HECKOJIbKUM https://m.edsoo.ru/00addd12
BELIECTBE) IPOMBIIIIEHHOCTH. KpyroBopoT | ucrounukam, pabora
kucnopona B mpupone. O30H — C pa3IaTOYHbIM
16 | CooTHoOIIEHUS MEXIY THITAMH aJJIOTPOIIHAS Mo u (KA MaTepHaioM,
CBSI3H. KHUCJIOpOJa. IMpOCMOTpP yqe6HBIX
Tennosoit 3(1)(1)CKT qWIgBMOB: aHg-HH3 Bu6auoreka HOK
. rpadukoB, TaOIHUI
XUMHYCCKOU peaxun, | P ’ " | https://m.edsoo.ru/00addbfa
CXEM, aHaJIN3
TEPMOXHUMHYECKHE YPABHECHHS,
MPOOJIEMHBIX
9K30 U DHIOTCPMHUYCCKHUEC CHTy .
17 | KoBaneHTHas HEMospHAs U peakuun.  TOMIMBO:  yIONb M [ perenye TecToBBIX

VMOHHAas CBSI3b KakK
KpailHui cily4all KOBaJI€HTHOM
MIOJISIPHOM CBA3U.

MeTaH. 3arps3HEHUE BO3]yXa,
yCHUIICHHE MApPHUKOBOTO
addexra, paspylieHue
030HOBOTO CJIOSI.

3aJJaHuN U 3aJaHUS
[IPaKTUYECKON
HAIpPaBJIEHHOCTH



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

18

3aBUCUMOCTb (PU3UYECKUX
CBOMCTB BEILIECTB OT CTPOECHUS

19 | Tumsl KPUCTAIUTHYECKUAX
PEETOK.

20 | Homenkiatypa OMHapHBIX
COEIMHECHUM.

21 | Homenkiatypa OMHapHBIX
COCIMHECHUM.

22 | CocraBnenue hopmys1 OMHAPHBIX
COEJIMHEHUH IO CTEIECHU
OKHCJICHUS.

23 | Bricmiasi v HU3IIAs CTETICHD
OKHCJICHUS DJICMEHTA.

24 | MonsipHbIil 00BEM Ta30B.

Bomopon — »snemeHT W
mpocToe BemlecTBo. Haxoxaenue
BOJIOpOJA B npupoze,

buznveckue u

CBOICTBa, MPUMEHEHUE, CIOCOOBI

nosryuyeHus. Kuciorsl u conu.
Mousipablii 00bEM Ta30B.

XUMHNYCCKHUC

Pacuétrl o XUMHUUECKUM
YPaBHEHUSM.
duznueckue CBOMCTBA

BoJbl. Bosa kak pacTBOpUTEN®.
PactBoprl.  Haceliiennsie  u
HEHACBIIIICHHbIE pacTBOPBL.
PacTBOpuMOCTH BeIIeCTB B BOJIE.
MaccoBast n10oas  BellecTBa B
pactBope. XMMHYECKHE CBOKCTBA
BOJIBI. OcHoBaHMA. Poms
pacTBOPOB B MPUPOJIE U B JKU3HU
yenoBeka. KpyroBopor Boabl B
MPpUpPOJE. 3arpsi3HeHUE
NpUpoaHbIX BoA. Oxpana u
OUYHCTKA MPUPOJIHBIX BOJI.
Knaccudukamms

HEOPraHUYECKUX  COCIUHECHUM.
OKcHIBbL. Knaccudukamnms
OKCH/JIOB: coneo0pa3yrorime
(ocHOBHBIE, KHUCJIOTHBIE,
amdoTepHsbIe) u
Heconeo0pa3yroniue.

Cnymanue
00BsICHEHU I
y4uTeINs, pabora ¢
Y4eOHHUKOM,
Hay4HO-
MOMYJIAPHOMN
JUTEPATYPOH, OTOOP
U CpaBHEHHE
MaTepuana mo
HECKOJIBKUM
HCTOYHUKAM, paboTa
C pa3aToO4YHbIM
MaTepHuaoMm,
IIPOCMOTP YUEOHBIX
(UIBEMOB, aHATHN3
rpadukoB, TabIuII,
CXEM, aHaJIN3
MPOOJIEMHBIX
CHUTYyaIWM.

bubmmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmorexa [IOK
https://m.edsoo.ru/00ade104

butmmoreka [IOK
https://m.edsoo.ru/00ade348

Pemrenue TecTOBBIX
3aJJaHUN U 3aJaHUS

bu6mmorexa [IOK

HPaKTHYECKON https://m.edsoo.ru/00ade488
HaIpaBJICHHOCTHU
Cnymanue
00BSICHECHUI bubmuorexa [JOK
yuuTens, padboTa ¢ https://m.edsoo.ru/00ade64a
Y4EeOHHKOM,
HAYRHo™ bubmuotexa [HOK
MOy IAPHOU

JIUTEpaTypoit, 0oTOOp
U CpaBHEHUE
MaTepuana mo

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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Pemrenue 3agaq Ha HaXOXKICHHUE
00BEMa Tra3a, KOJIUIeCcTBa
MOJICKYJI H aTOMOB B TIOPITUU

BEIIIECTBA.

26 | OKkcHIbl OCHOBHBIE U KHUCIIOTHBIE.

27 | YcTaHOBIIEHUE COOTBETCTBUS
«OKCHJI- TUJPOKCH]I»

28 | HomenkiaTypa KHCIOT U COJICH.

29 | CtpykTypHBIE (hOPMYITBI KUCIIOT.

30 | CocraBnenue Gpopmyi Cojieit mo
Ha3BaHUIO.

31 | CtpykTypHbIe (POPMYIIBI KUCIIOT.

32 | Knaccudukanmsi HEOpraHMIECKUX
COEIMHEHU N

33 | Knaccudukanust HeOpraHMIeCKuX

COEIMHEHUN

Homenkiatypa OKCHJIOB.
dusnyeckue M XUMHUYECKUE
cBoiictBa okcuaoB. llomydenwue

OKCH/JIOB.
OcHoBaHus.

Knaccudukanus OCHOBaHUIL:
meénoun U HEpPacTBOPUMBIC
OCHOBAaHHS. Homenxknarypa
ocHoBaHuil.  Dusmyeckue u
XUMUYECKHE CBOMCTBa
OCHOBaHUM. IToyuyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus
kuciaotr. HoMmeHkmarypa KHCIOT.
dusnyeckue M XHUMHYECKHE
CBOMCTBaA KHCIIOT. Pan
aKkTHBHOCTH MeTajmimo H. H.
bekerosa. [lonmyuenue Kucior.

Comu. Homenknarypa
COJICH. dusnyeckue u
XHMUYECKHE CBOMCTBA COJICH.
[Tonyuenue cosneil.

I'eneTnueckas CBA3b
MEXITY KJaccaMu
HEOPraHUYECKUX COCAUHEHHMI.

HECKOJIBKUM
HCTOYHUKAM, paboTa
C pa31aTOYHbIM
MaTepHaioM,
MIPOCMOTP YUEOHBIX
(GmIEMOB, aHATTN3
rpaduKoB, TaOIuII,
CXeM, aHaJu3
POOJIEMHBIX
CUTYyaLH.

bubmnoreka LIOK
https://m.edsoo.ru/00adea28

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nuorexa [IOK
https://m.edsoo.ru/00adec8a

bu6nuorexa [IOK
https://m.edso0.ru/00adeea6

bubmnoreka LIOK
https://m.edsoo.ru/00adf004

Pemenne TecTOBBIX
3aJIaHHUH U 3aJaHUs
MPAKTUYECKOMN
HaIpaBJICHHOCTH

butmmoreka [IOK
https://m.edsoo.ru/00adf180

Pemenune TecTOBBIX
3aJJaHUN U 3aJaHUS
MIPAaKTUYECKOU
HaIPaBJICHHOCTH

but6mmoreka [IOK
https://m.edso0.ru/00adf306

Pemenue TecToBbIX
3a/IaHUN U 3aJaHUS
[IPaKTUYECKON
HaIpaBJIEHHOCTH

bu6nunoreka [IOK
https://m.edso0.ru/00adf518

Pemrenne TecToBBIX
3aJJaHuN U 3aJaHUS
MPAKTUYECKOMN
HaIPaBJICHHOCTH

but6mmoreka [JOK
https://m.edsoo.ru/00adb59e



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adb59e
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[ToBTOpEeHune

Pemenne TecTOBBIX
3aJIaHHUH 1 3aJaHMs
MPAKTUYECKOMN
HaIpaBJICHHOCTU

bubmmorexa [JOK
https://m.edsoo.ru/00adb6b6



https://m.edsoo.ru/00adb6b6
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