MuHuCcTEepCTBO 00pPa30BaHUS APXaHIeJIbLCKOM 00,1aCTH
Ynpagienue o6pa3oBaHusi AAMUHUCTPAIUN MYHUIMIIAJIbHOT0 00Pa30BaHNs

"KoHomcknii MyHMIMIAJIbHBIN paiioH"

MBOY "Konomckas CII nmenu H.I1.JIaBépoBa"

PaccmoTpeHo Ha 3aceianuu YTBepxKIeHO NPUKA30M
MeToau4eckoro copera «MbOY aupexkropa MBOY «Konomckast
«Konomckas CIII umenn H.IL.JIaBépoBa», | CL umenun H.Il.JIaBépoBa' Ne
nporokoJ Nel or 30 asrycra 2023 roga 157/0 ot 30.08.2023 roa

AJATITUPOBAHHASI PABOYAS [TPOTPAMMA
(ID 608395)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

s ooyuarommxcst 9E kmacca

Konoma, 2023



MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIIUHM TPENoAaBaHus Y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0mel cTparernu OOydeHHs,
BOCTIIUTAHHUS W Pa3BUTHA OOYYAIOIIMXCS CPEACTBAMU Y4YeOHOTO TpeaMeTa, YCTaHABIUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpHUPOBAHHE 10 pa3jesiaM U TeMaM MPOTrpaMMbl 110 XUMHUH, ONpeAeseT KOIMUeCTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEp’KaHUs, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
W3YYCHHUSI XUMHUU C YYETOM MEKIIPSIMETHBIX W BHYTPHIIPEJIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaromMXCsl, ONMPEessieT BO3SMOKHOCTH MPpeaMeTa JIs
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yJbTaTaM 00y4YeHHsS] XUMUU
HAa YypOBHE IMeNed W3y4YeHHs TpeaIMeTa W OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHON
JEeSITeTbHOCTH 00yYalonIerocs 0 OCBOCHUIO yUEOHOTO COIEPKaHMSL.

3HaHME XUMUU CIIY>KUT OCHOBOH i (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4YaloIIerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MIPEJICTABJICHHS O B3aUMOTIPEBPAIICHUSX SHEPTUU U 00 IBOJIIOIHUU BEIIECTB B IPUPOJIE, O MyTIX
pelieHusT TI00ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHUS UEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 06e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

W3ydyenne Xumuu:

CIIOCOOCTBYET pealm3alliid BO3MOXKHOCTEH JIII CaMOpa3BUTHS U (POPMHUPOBAHUS
KyJbTYPBI JITYHOCTH, €€ 001IeH 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOl ~ NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIILCKAX YMEHHUH, HEOOXOMUMBIX KaK B TIOBCEJHEBHOH JKWU3HH, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIS11a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TAarloM B (JOPMUPOBAHUU
€CTECTBCHHO--HAYYHOH TPAMOTHOCTH O0YYarOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00ydaronuxcs.

JlaHHbIe HampaBJICHUS B OOYYCHWHM XUMHHU OOECIICUUBAIOTCS CIEIU(DUKON COACpKAHHS
y4e0HOr0 TpeaMeTa, KOTOPBIA SIBJISIETCS TEJarOrMYecKd aJIallTHPOBAHHBIM  OTPaKEHUEM
0a30BOI HAYKU XMMHUU Ha ONPEEIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00yJarOIIUMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTraHUYECKOH XUMHU U
HEKOTOPBIX OTICIIBHBIX 3HAYMMBIX MIOHATUH OPTaHUICCKOM XUMHUH.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3yudeHuro. CopepaHue CKIQJbIBACTCS U3 CHUCTEMBI MOHSATHUH O XMMHYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE ODMIIMPUYECKH IIOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIY4YEHHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
OPOMCXOOUT C TMPHUBJICYEHHUEM 3HAHUM M3 paHee M3YYEHHbIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YUYEHHUH BELECTB U XUMUYECKUX pEaKuil, B
(GOopMHpPOBAaHMM W Pa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO pEIIEHUHN, CIOCOOHOM ananTHUpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHHI0 OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHANIBHON U €CTECTBEHHO-HAYYHOM ITPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHUS OKPY’XKAIOIIETO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, MOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO1ee YnCiio 4acoB, OTBEACHHBIX JUISI M3YYCHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

9 KUIACC

BemrecTBo M XMUMHYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuueckux isnemenroB [l .
MenneneeBa. CrpoeHune aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUHU CBOICTB XMMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaMs, KalbLMs U HUX COCAMHEHUH B COOTBETCTBHH C
II0JIO’KEHHEM 3JIeMeHTOB B [leproudeckoii CuCTeME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIBI XUMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PEHIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THIA KPUCTAIMYECKOW PEmIETKH M BUJA XMMHYECKOM
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jMYHBIM KJaccaM HEOPTaHMYECKUX COEIWHEHUH, TeHeTUYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanus XUMUYECKHX PEaKIUi MO pa3IUYHBIM IpHU3HAKaM (TI0 YUCIIy U COCTaBY
YYaCTBYIONIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHWIO CTCICHEU
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTalu3aropa). DK30- U
SHAOTEPMHUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHUSI.

[TonsiTue o ckopoctu Xxumudeckoi peakuuu. IloHatue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakinusx. [loHsTHe O TOMOTeHHBIX M TeTEepOreHHbIX peaknusax. [lonsarue o
karanu3e. llonsarue o XumuueckoM paBHOBecHU. DaKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON pPEeaKIMH U TOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, OJICKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlIeHHE YPaBHEHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust 3AEKTPOIUTUUECKON AUCCOLMALMHU. DIEKTPOIUTHl U HEANEKTPOJIuThl. KaTHOHBI,
aHWOHBI. MeXaHU3M JHMCCOLMAIMA BEIIECTB C PAa3JIMYHBIMU BHJIAMU XUMHUYECKOW CBSI3H.
Crenens aucconnanuu. CHIbHBIC U Ca0bIe JJIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHble MOHHbIE ypaBHEHUsl peakuuil. CBONMCTBA KUCIOT, OCHOBAHUW M COJIEH B CBETE
IPEJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIMU Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn.

03HAKOMJIEHHE C MOJENAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJIJIOB M HeMeTaluioB (rpadura W anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMMHYECKOM PEAaKIMU OT BO3JEHUCTBHS Pa3IUYHBIX
($akTOpOB, UCCIETOBAHKUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIlECca JAUCCOIUAIII
KHUCTIOT, IIEeNo4Ye W cojeil (BO3MOKHO HCIIOJIb30BAaHHE BHUCO MATEPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOMIUX TMPHU3HAKUA MPOTEKAHHS peakiuii moHHOro odmeHa (oOpa3oBaHue
ocajka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCITUTETFHO-BOCCTAHOBUTENILHBIX PEAKIINN (TOpEeHUe, PEaKIMu Pa3IoKEHUs, COCTUHEHUS),
pacno3HaBaHUE HEOPTraHWYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX PEAKIUH Ha HOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanbl 1 MX coeTUHEHUSI

OO6miass xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crenean okucieHus. CTpoeHne U (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.



XWMHUYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aMMOACHCTBHE C MeTaJJlaMH, HEMeETaJIaMH,
miesouamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelue Xi10puabl
U MX HAXOXJIEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3MYeCKHe M XUMUYeckue cBoicTBa. OKCHABI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeXallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOW KucioThl. IlpumeHenue
cepHoi KucnoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklius Ha cyiabpaT-uoH. Haxoxaenue
ceppl M €€ COeAMHEHUH B MpHUpojae. XUMHMUECKOE 3arps3HEHHE OKpYyXarolel cpessl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mas xapaktepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWE B MpUpoie, (U3UYEecKue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XUMUIECKHIE
CBOWCTBA, MOJy4YeHUe 1 npuMenenue. Coiau aMMOHHMS, UX (pU3HUYECKHEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJy4YEeHHE,
¢u3nueckue M XUMHUYECKHE CBoOilcTBa (0oOLIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWe HHUTPATOB M COJICH aMMOHHMS B KadyeCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHYECKOe 3arps3HCHUE OKPYIKAIOMICH CPeIbl COSAMHCHHUSIMEA a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOuUBbI M BOAOEMOB). docdop, ammoTponHble MOIUPHUKALMU
docdopa, dusmueckne u xumuueckue cpoiictBa. Oxeua dochopa (V) u docdopHas kuciora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, mnoiyueHue. Vcmonbp3zoBanue QochaTroB B KayecTBe
MUHEPATBHBIX yI00pEHUIA.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHU OKUCIEHHs. YTIepoJ], aJFIOTPONHbIE MOIU(UKALIMH, PACHIPOCTPAHEHUE B
npupoje, pusndeckre U XuMH4YecKkue cBoicTBa. Axcopouus. KpyroBopot yrieposaa B mpupoe.
Oxkcuppl yraepoaa, ux pU3NYeCKUe U XUMMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPTaHU3MBbI,
HOJyYCHUE U TMPUMEHEHHE. DKOJIOTMYeCKHe MpoOieMsbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a I100aJbHOr0 MOTEIUIEHUs KJIMMarta, MapHUKOBbIN 3ddekt. YrompHas kuciora u eé
conu, UX (PU3MYEeCKHMe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX Yriepoja
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
HUCTOYHUKU YIJIEBOAOPOAOB (Yyrojib, HPUPOJIHBIA Ta3, HEPThb), MPOIYKThl HX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKkax, YIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOMCTBa, IOJy4Ye€HHE U TPUMEHEHHE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme



CTPOUTEIIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGrembr
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenmn.

U3y4YeHHE 00pa3ll0B HEOPraHMUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUs, OMBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COSAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEpHaoB), HaOmoJeHHue Tmpolecca OOyriuBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHUYECKHX CBOMCTB pa30aBICHHOMN CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakiMu Ha Cyib(ar-uoH W HaAONOJIEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKMMH CBOWMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yAOOpEHUH,
MoJIydeHue, coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, IMPOBEIACHUE
KAUeCTBCHHBIX pEakIuid Ha HMOH aMMOHHUS W Qochar-uOH W U3yYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aHMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTATMYECKHUX PEHIETOK aamasa,
rpadura, ¢yinepeHa, O3HAKOMIIEHHE C TPOIECCOM aJcOpOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTrasa, MOJy4YeHUE, COOMPaHHe, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4Y€HUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CHUJIMKATHOM TMPOMBIIIJICHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a/a4y 1o Teme «Bakueniue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasjibl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METallIOB HAa OCHOBAaHUU UX
nonoxxkeHus B [lepuonnueckoit cucreme Xxumudeckux annemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraummueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKast
pemeéTka. DIEKTPOXUMHUYECKUN psJ HanpspkeHUH MeTauioB. PU3MYECKMEe W XUMUYECKUE
cBoiicTBa MetaiyioB. OOmue cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METalIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[[{enounble MeTaIbL: TIOJIOKEHUE B [leproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpneneeBa, CTpO€HHE WX aTOMOB, HaXOXJAE€HHE B mpupoje. OU3ndeckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kaymsi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanwus. [Ipumenenne
MIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUi: nonokeHue B Ilepuoamueckoit
cucteMe xumuueckux sneMeHToB JI. M. MeHnpaeneeBa, CTpOoe€HHE HMX aTOMOB, HAaXOXKJIEHUE B
npupoae. OU3NYECKUEe U XMMHYECKHE CBOWCTBA MarHus M Kajblus. BaxkHeilmme coennHeHus
KaJbpus (OKCU, TUAPOKCUM, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumMuyeckux snemeHtoB [l U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXKJeHUe B mpupoae. Ousznyeckne U XUMHUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuMUYecKux i3nemeHTtoB J[. H.
MenieneeBa, CTpOCHHE aTOMa, HaXOXJIE€HHUE B Mpupoje. Puznueckue U XMMUYECKHUE CBOKCTBA
xkene3a. Oxkcupnwl, Tuapokcunsl u comu skenesa (I1) m xenesa (lll), ux cocra, croiicTBa u
MOJIyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu METa/lIOB M CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMH,
U3YYCHHE PE3YJIbTATOB KOPPO3WU METAIOB (BO3MOXKHO HCIIOJIH30BAHKME BHJICOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHcIopoe  (BO3MOXKHO — HCIIOJIb30BAHWE  BUICOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, UHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMHU HaTpHS,
KaJusl U KaJiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUAJIOB), UCCIEeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M TUIPOKCH/IA [TMHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 33/1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemectBa 1 MaTepuansl B MOBCEIHEBHOM JKM3HH UYelIOBeKa. be3omacHoe MCroib30BaHKe
BCIICCTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momoms TpH XUMHYECKHX OXKOTaxX W
OTPaBJICHHSIX.

XUMUYECKOE 3arps3HEHHE OKPYXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
BeniecTs, gainee — [1/IK). Ponp xumuu B penieHuu 3K0I0THYECKUX MPOoOIIeM.

XumuuecKkuii IKCnepumenm:

U3y4YeHHE 00pa3I[0B MATEPHAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, ITOJIMMEPHBIC MAaTEPUAITBI).

Mesxicnpeomemmuoie ceasu

Peanuzamust MeXNpeAMETHBIX CBSI3€H MPU U3YUEHUU XMMHU B 9 Kjlacce OCYLIECTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHSTHS: HAy4YHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTCPHAITHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHJ, W30TOIBI,
pPaIMOaKTUBHOCTh, MOJEKYJa, DIEKTPUYECKHA 3apsil, MPOBOAHHUKH, MOIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe€ COCTOSIHHME BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
SIMHHIIB I3MEPEHUSI, KOCMHUYECKOE TIPOCTPAHCTBO, IIaHETHI, 3BE3]1bI, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, d3KocucTeMa, MUHEpAIbHBIE YIOOpEHHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TMOPOJBI, IOJE3HbBIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0J1e 00YYEeHHs] XMMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIBHON JIEATEIHHOCTH B
COOTBETCTBUHN C TpaaAUuIIMOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBuJIaMl U HOpMaMHU NOBCIACHUSA U
CIOCOOCTBYIOT ITPOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS M COLUAINU3AIMU 00YYarOIIUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HacCJICOAUO, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUEH O TEePEOBBIX JOCTHIKEHHUSIX W OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 YCTPOMHCTBE
Mupa 1 o0IIecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MNpEaACTaBJICHHUA O COLNMAJIBHBIX HOpMax W IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TMOJIE3HOH,
y4e0HO-HCCIIeI0BATeIbCKOM, TBOPUECKONM M JAPYTrUX BUIAX JEATEIbHOCTH, T'OTOBHOCTHU K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NIPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBITIOJTHCHUHU XWUMHWYCCKUX OSKCICPUMCHTOB, CO3daHHUUN y‘-I€6HBIX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIMIOHMMAHHUIO ¥ B3aUMOIIOMOIIIM B TPOLIECCe ITON yueOHOW AesITeNbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBAapHUINEW C TO3UIMH HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHUS O  BEHIECTBE M  XHMHUYECKOHM  peakiui,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAYKH W COCTABIAIOIINE OCHOBY JUJIS
IIOHUMAaHU 1 CYIITHOCTHU HaquOﬁ KapTUHBI Mupa, MpCACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3AX YEJIOBEKA C MPUPOTHOW CPEIIOi, O pOJIn
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA IMOJIyYeHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOAMMBIE I OOBSACHEHHS HAOIIOJaeMbIX MIPOIIECCOB U SIBJICHHM, ITO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYypbl, B TOM YHCIIE€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOydYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HCCIIEIOBATEIHCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHWE IOCICACTBHA W HENMPHITHE BPEIHBIX
MPUBBIYEK (YIOTPEOJEHUs aIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIMMOCTH COOIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYJIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH, YCIEmHON MPOQECCHOHAIIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHHUE IIEHHOCTH 370pPOBOTO M 0€30I1acHOTrO 00pasza KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMX, YTPOKAKOIINX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33PEHUST OOIEHAYYHbIC TOHATHUS (3aKOH, TEOPHsl, IPUHIINI, TUNOTe3a, (akt, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOM HAay4YHOW KapTHHE MUpA, U YHHUBEpCAJbHbIE yueOHBbIC NEeWUCTBHS (MO3HABaTEIbHBIC,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTeibHBbIC YHHBeEPCAIbHbIE YUeOHbIE AeHCTBUSA

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JPYTUMHU MOHSTUSMU), UCIIONIH30BATh MOHATHUS A OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUCHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICJIbHbIE MPEJICTABICHUS — XUMHUUYECKUI 3HaK (CUMBOJ 3JIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO PE3yJibTaTaM IPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIJIsl BBINOJIHEHUSI Y4€OHBIX U MO3HABATEIbHBIX 3aa4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMANbHYIO (OpPMY MpEICTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTEIIbHOCTH HH(POPMAIINIO O BIUSHUU MPOMBIIIIIEHHOCTH, CETLCKOTO X03iCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTENIHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOM pPabOTHI MO MCCIEIOBAHHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXJeHUs, OOMEH MHEHHUSMH, «MO3TOBbIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIISATD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 33JaHUN € y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO O0S3aTENILHOTO COJACPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



00ydJaronMMucs Hay4dHbIC 3HAHUS, YMEHHS M CIOCOOBI JeHCTBUM, crenuduueckue mis

OpeIMETHOW 00acTH «XUMHS», BUIBl JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 9 kjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX MOHATHI: XUMHUYECKUM HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas PEeaKlus, XUMUYEeCKas
CBSI3b, TEIIOBOM 3 deKT peakluu, MOJb, MOJSPHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMeHa,
KaTaJIn3aTop, XHMHYECKOEe paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHCIUTEIb,  BOCCTAHOBHTEIIb,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJJIOTpONus, amM(pOTepHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, HpelelbHO JOIyCTUMAas
koH1eHTpanus [1JIK BemiecTBa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSTHN M NPUMEHSATH 3TU
MOHSITHUS TIPU ONMCAHUY BEIIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUsS (POpMyJa BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUN;

ONpEeNEeNATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K ONpEACIEHHOMY
KJIaccy COeNMHEHMH 1Mo (opMynam, BHI XHMHUYECKOH CBsI3U (KOBaJCHTHAs, MOHHAa,
METaJUIMuecKasi) B HEOPraHMYECKUX COEIUWHEHHUSX, 3aps] HOHAa IO XUMUYECKOU
dbopMmyIe, xapakTep Cpelsl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCNUHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyro dopmy Ilepuoamueckoit
CUCTEMBbl XMMHUYECKHX ODIIEMEHTOB: pa3lnyaTh MOHATUSA «TJaBHas mnoarpynma (A-
rpynna)» u «mnobouyHas mnoarpymnna (b-rpynma)», maneie u GoJblive NEpUOJBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX IJIEMEHTOB (COCTaB U
3apsj sizipa, o01ee YUCiIo MEKTPOHOB U paclipeiesieHHe X 10 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B Ipeenax MaJbIX NMEePHUOJ0B U TJIaBHBIX HMOJATPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIACCU(UIIUPOBATh XMMUUYECKHE DIIEMEHTHI, HEOPTAaHUYECKHE BEIeCTBA, XMMHUECKUE
peakiuu (IO YHCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ (dexTy, 10 U3BMEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBAThH) OOIME W CHENU(PUYECKHE XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKITUH;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHYECKON TUCCOUAIIMU KHUCIIOT, IEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaklnii HOHHOTO 0OMeHa, ypaBHEHUS PEaKIIHii,
NOATBEP)KJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BeELIECTBAMU
Pa3INYHBIX KJIACCOB;



pacKpbIBaTh CYIIHOCTHh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHMS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MTPEBPAILCHUI B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAaccChl BELIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTA 10 (hOpMyJie COSIUHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKIINY;

coOMoaTh TpaBWIa TIOJB30BAaHUS XUMHUYECKOH IIOCYyJIOH U J1aOOpaTOPHBIM
o0opyioBaHHEM, a TakK)Ke IpaBWja OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHUHU C
MHCTPYKIHUSMHU IO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB 0 MOJIYYSHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIMH, MOJITBEPKIAIONIME KAUeCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHat-, (ocdart-,
CWIHMKAT-, Cyib(ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS W HOHBI HW3YYCHHBIX
METAJJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;
MPUMEHSTh OCHOBHBIE OIEpPAllUM MBICIUTEILHON NEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000OIIEHHEe, CHCTEMATHU3allui0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BELIECTB M XUMHUYECKHX PEAKLHM, €CTECTBEHHO-

Hay4YHbIE METOJABl TO3HAHMS — HAONIOJEHUE, W3MEPEHHE, MOJICIUPOBAHKE,
SKCTICPUMEHT (PEaIbHBIA U MBICIICHHBIN ).
TEMATHYECKOE IINTAHUPOBAHMUE
9 KUIIACC
KosanuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmenoBanue
(uudgpossbIe)
n/ | pa3ienaoB M TeM Bcer  KoHTposbH IMpakTHyeck
o0pa3oBaTte/ibHbIE
1| NMporpaMMbI 0 ble padoThI ue padoTbl
pecypcsl
Pa3zpnen 1. BemecTBo 1 XUuMHYecKHe peaKIIun
[ToBTOpEeHUE 1
yriyOsieHue bu6muoreka [JOK
11 3HAaHUH OCHOBHEBIX 5 1 https://m.edso0.ru/7f41a6
pas3nenoB Kypca 8 36
KJ1acca
OcHoBHBIE
bubnunorexa LIOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMUYECKHUX 36
peakuui o
DIIEKTPOJIUTHYECK
as TMCCOLMAIIHSL. bubnunorexa LIOK
1.3 XuMHUecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro mo pazneny 17
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Paszgen 2. HemeTasIbl M HX COeAUHEHU ST

O61mas
XapaKTePUCTHKA
XUMHUYCCKUX

2.1 snementoB VIIA- 4

bubnunoreka LIOK
https://m.edsoo.ru/7f41a6
36

TPYTIIBL
T"ajorensl
O6mmas
XapaKTepUCTHKA
bu6nmoreka [IOK
XUMHUYECKAX
2.2 6 https://m.edsoo.ru/7f41a6

351eMeHTOB VIA-
rpynnsl. Cepa u eé
COeTMHEHUS

36

Oomas
XapaKTepUCTHKA
XUMHYECKHX

2.3 ameMeHToB VA- 7
rpynsl. A30T,
dhocdop u ux
COETUHEHUS

bubnuoreka [{OK
https://m.edsoo.ru/7f41a6
36

OOmas
XapaKTEePUCTHKA
XUMHYECKHUX

2.4 aseMeHToB |VA- 8
IPYIIIBL. YTIEPOX
U KPEMHHH U UX
COCIMHEHMS

Hroro no pazneny 25

bubmmoreka IIOK
https://m.edsoo.ru/7f41a6
36

Pa3zgen 3. MeTa/sIbl M HX COeTUHEHU S

. bubnmorexa LIOK
OO01ue cBoMcTBa
3.1 4 https://m.edsoo.ru/7f41a6
METAJIIIOB
36
Baxneiimme bubnunorexa LIOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COCIUHEHMUS 36
Hroro mo pasneny 20

Paznen 4. Xumus 1 oKpyskamomas cpeia

BemecTBa u
4.1 MaTepHaIIbl B 3
’KM3HHU YelIOBEeKa

bubnunorexa LIOK
https://m.edsoo.ru/7f41a6
36
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Htoro no pazneny 3

bub6nmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBILEE
KOJIMYECTBO
YACOBIIO 08 4 !
[TPOT'PAMME

CodepitaHue npedmema cocmaesneHo ¢ y4yemom Pabouyeli npo2pamMmmbl

eocnumaHusa MBOY "KoHowckasa CLL umeHu H.I./laeéposa”

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
No Koau4vecTBO 4acoB Nara DJIeKTPOHHbBIE
Konrpoar  IIpakTHuec uugposbie
n/ Tema ypoka Bce HU3y4eH
HbIE KHe oOpa3oBaTejibHbIE
" ro padoThbI padoThI o pecypchl
[Tepuoanueckuit
3aKOH.
Ilepnonnueckas bubnnoreka [JOK
1 cucremMa 1 https://m.eds00.ru/00
XUMHYECKAX adb59e
anemenTos /I. W.
Meneneesa
3aKOHOMEPHOCT
U B U3MCHEHUU
CBOICTB bu6mmoreka [JOK
2 XHMUYECKHX 1 https://m.edso00.ru/00
5JIEMEHTOB adb6b6
IIEPBBIX TPEX
MEepPHOJIOB
Knaccudukammst
bubmuorexa [JOK
¥ HOMEHKJIaTypa
3 HEOPraHHYECKIIX 1 https://m.edso00.ru/00
adb7e2
BEIIIECTB
Buasr bubmuorexa [JOK
4 XUMHYECKOU 1 https://m.edso0.ru/00
CBSI3U U TUIIBI adbac6
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KPUCTaJUIMYECKHU
X peleETOK

KonTponbHas
pabora Nel o
TeMe
«IToBTOpEHUE M
yriayoneHue
3HAHUI
OCHOBHBIX
pas3zenoB Kypca
8 Kilacca»

Knaccudukanus
XAMHUYECKHX
peaKuii mo
Pa3InYHBIM
MIpU3HAKaM

bu6mmoreka [IOK
https://m.edsoo.ru/00
adbch0

ITonsarue o
CKOpOCTH
XHUMHYECKOMN
peaKIuu.
ITonstue o
TOMOT'€HHBIX U
TeTEPOreHHBIX
peaKkIusax

ITonsTue o
XHMHYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIONIHE Ha
CKOPOCTH
XUMHUUYECKOM
peakuuu u
IIOJIOKCHUE
XHUMHYECKOTO
paBHOBeECHUS

OKHUCIIUTENBHO-
BOCCTAHOBUTEIb
HbIE peaKIuu

bu6mmoreka [IOK
https://m.edsoo.ru/00
adbe9a

bu6nmoreka [JOK
https://m.edso0.ru/00
adc28c

bu6mmorexa [IOK
https://m.edso0.ru/00
adcade

10

Teopus
AIIEKTPOJIUTHYEC
KOH
JIUCCOIIMAIHAH.

bubmuorexa [JOK
https://m.edsoo.ru/00
adcd68
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CuJpHbIE U

cina0bie

AIEKTPOJIUTHI

Honnsie bubmuorexa [JOK
11 ypaBHEHUs https://m.eds00.ru/00

peakuuin add448

XuMudeckue

CBOICTBa

KHUCJIOT U

OCHOBaHMH B

bu6mmoreka [IOK

12 cBere . https://m.eds00.ru/00

MpeACTaBICHUI add5ds

00

3JICKTPOJIUTHYEC

KoH

JIACCOLIMAIIAN

XUMHUYECKUe

CBOICTBA cOJIeH

B CBETE

T —. bu6mmoreka [IOK
13 o6 https://m.eds00.ru/00

add8b2

AIEKTPOIUTUYEC

KOH

JIACCOINAITAN

[TonsiTue o bu6mmoreka [IOK
14 TUAPOJIN3E https://m.edso00.ru/00

conen add9d4

O6o0menue u bubmuoreka [JOK
15 cUCTEMATHU3aIHA https://m.edso0.ru/00

3HAaHUM addd12

[IpakTnueckas

pabota Ne 1. bubnnoreka [JOK
16 «Pemenne https://m.eds00.ru/00

AKCIIEPUMEHTANb addbfa

HBIX 32129

KoHTtponbHas

pabota Ne2 mo

TeMe bu6mmorexa [IOK
17 «ONEKTPOINTUY https://m.edso00.ru/00

eckas addecO

JIACCOLIMAITHUS.

XUMHYECKHUE
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peakiuu B
pacTBopax»

18

Oomas
XapaKTEePUCTUKA
raJIoreHOB.
XuMH4YecKue
CBOMCTBA Ha
MIpUMepe XJopa

bu6mmoreka [IOK
https://m.edso00.ru/00
addfe2

19

XJI0pOBOAOPOA.
Consnas
KHUCJIOTA,
XHMHYECKUE
CBOMCTBA,
MOJTy4eHue,
MIPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00
adel04

20

21

[IpakTnueckas
pabora Ne 2 o
TEME
«Ilonyuenue
COJISTHOM
KHCJIOTBI,
A3y4YECHHE €€
CBOMCTB»

Brruucnenus no
YpaBHEHUAM
XHUMHYECKHUX
peakiuu, eciu
OJINH U3
pEareHToB /1aH B
U30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade488

22

23

Oomuras
XapaKTePUCTHKA
sneMmeHToB VIA-
TPYIIIBI

AmoTponHsie
Mo auUKaITII
CepBHL.
Haxoxnenne
Cephl U €€
COECTMHEHUN B
PUPOJIE.
XuMH4yecKue

bu6mmoreka [IOK
https://m.edsoo.ru/00
adeb4a

bubmuorexa [JOK
https://m.edsoo.ru/00
adeb4a



https://m.edsoo.ru/00addfe2
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CBOMCTBA CEphI

24

25

CepoBoaopon,
CTpPOCHHE,
dusnueckue u
XUMUYCCKHC
CBOMCTBaA

OKCHUJIBI CEPBI.
Cepnas
KHUCIIOTA,
dusnueckue u
XUMUYCCKHC
CBOMCTBA,
MIPUMEHEHHE

bubmuorexa [JOK
https://m.edsoo.ru/00
ade802

bu6mmoreka [IOK
https://m.edso0.ru/00
adea28

26

XuMHudyeckre
peakiuu,
JIe)KaIIue B
OCHOBE
MPOMBIIIICHHOT
0 crocoba
MOJyYEHUs
cepHOM
KUCJIOTHL.
XuMHudeckoe
3arpsi3HEHUE
OKpYXaroIei
cpenbl
COCIMHCHUSMU
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00
adec8a

27

Brrancnenne
MacCOBOH JOJIN
BBIXO/a
MPOJIyKTa
peakuuu

bu6nmoreka [JOK
https://m.edsoo.ru/00
adec8a

28

Oo6mas
XapaKTEPUCTHKA
3r1eMeHTOB VA-
rpynnsl. A3oT,
pacrpocTpaHeH!
€ B IIPUPOJIE,
dusnueckue u
XUMHYECKHE
CBOMCTBA

bu6mmorexa [IOK
https://m.edso0.ru/00
adeeab



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

29

AmMMuak, ero
dusnueckue u
XUMUYCCKHC
CBOMCTBA,
MOJIyYCHHUE U
MIPUMEHEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf004

30

31

32

33

34

IIpakTrueckas
pabota Ne 3 o
TEME
«ITonyuenue
aMMHaKa,
M3Y4YEHUE €ro
CBOWCTB»

A3ortnas
KHCJIOTa, &
buzndeckue u
XUMHUYECKHE
CBOICTBA

Hcnonb3oBanue
HUTPATOB U
coJieli aMMOHHUS
B KaueCTBE
MUHEpaTbHBIX
ya0OpeHuH.
XuMuaeckoe
3arpsi3HEHUE
OKpYXKarolleun
cpensl
CO€TUHEHUSIMU
azora

®ochop. Okcnn
doctopa (V) u
dochopnas
KHUCIIOTA,
dusnueckue u
XHUMHYECKHUE
CBOMCTBA,
HOJTy4eHHE

Hcnonbp3oBanue
docdaros B
KadyecTBE
MUHEpaTbHBIX

bubmuoreka [JOK
https://m.edsoo.ru/00
adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf306

bu6mmoreka [JOK
https://m.edso0.ru/00
adf518

bu6mmorexa [IOK
https://m.edso0.ru/00
adf68a

bu6mmorexa [IOK
https://m.edsoo.ru/00
adfc20



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

yI00peHui.
3arpsi3HEHUE
IIPUPOJHOMN
Cpelibl
dbocdaramu

35

Yraepon,
pacrpocTpaHeHu
€ B IIpUpO/IE,
buzndeckue u
XUMHUYECKHE
CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfd9c

36

Oxcunpl
yraepoaa, ux
buznveckue u
XAMHUYECKHE
CBOMCTBA.
DKOIOTrHYeCKHUe
po0JIeMBl,
CBSI3aHHBIE C
OKCHIOM
yraepona (1V)

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfebe

37

38

VYronnHasg
KHCJIOTa U €€
con

IIpaxTrueckas
pabota Ne 4 o
TeMe
"Tlonyuenue
YTJIIEKHCIIOTO
rasa.
KauectBeHHas
peakuus Ha
KapOoHaT-HOH"

bubmuorexa [JOK
https://m.edsoo.ru/00
ae006¢

bu6nmoreka [JOK
https://m.edsoo.ru/00
ae027e

39

ITepBoHavaIbHBI
€ TIOHATHS 00
OpraHUYECKUX
BEIIECTBAX KAK O
COETMHEHUSX
yriepoja

bubmuorexa [JOK
https://m.edso0.ru/00
ae054e

40

Kpemuuii u ero
COEIMHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/00
2e080a



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

41

42

43

44

[IpakTueckas
pabota Ne 5.
Pemenue
3KCHEPUMEHTAIIb
HBIX 33/a4 10
TeMe
«Baxuelimue
HEMETaJUIbl U UX
COCTMHEHUS

KonTponbhas
pabota Ne3 mo
TemMe
«Baxnenmue
HEMETaJUIbl U UX
COCTMHECHUS

Oomas
XapaKTepPUCTUKA
XUMHYECKHAX
3JIEMCHTOB —
METAJLIOB.
Meranudeckas
CBS3b U
MeTaJJIndecKas
KPHUCTAJUIMYECKa
g peleTKa.
duznueckue
CBOMCTBaA
METaJLIOB

XuMHUYeCcKue
CBOMCTBA
METaJUIOB.
DIEKTPOXUMHUYE
CKHM psAI
HaIpsHKEHUN
METAJIJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00
ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00
ae0el8

bubmuoreka [JOK
https://m.edsoo.ru/00
ael103e

bu6nmoreka [JOK
https://m.edsoo.ru/00
ae1156

45

OO01Ime crnocoOsl
MOy YEHUS
METaILJIOB.
Cnnasbl.
Brruucnenus no
YpaBHEHUSAM
XHUMHYECKHUX

bubmuorexa [JOK
https://m.edsoo.ru/00
ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peaKuHnii, eciu

OJIMH M3
peareHToB
COJICPXKUT
pUMecH
[Tonsitue o bubmuorexa [JOK
46 KOppO3uu https://m.eds00.ru/00
METaJIJIOB ael278
bubmuorexa [JOK
e e
47 [Wenotmer https://m.edso00.ru/00
METaJLIbI ae14b?
Okcuapl u bubmuorexa [JOK
48 TUAPOKCHIBI https://m.eds00.ru/00
HATPHS U Kalus ael4b2
[Ienouno3zemenb
R — bu6mmoreka [IOK
49 . https://m.eds00.ru/00
Kam’mfn 1 ael5e8
MarHui
Baxneiimme bu6mmoreka [IOK
50 COCAUHCHMS https://m.edso00.ru/00
KaJIbIIHs aelde8
O6o0meHue u
51 CHCTEMAaTH3allHs
3HAHUU
JKéctkocThb bu6nmoreka [JOK
52 BOJIBI U CITOCOOBI https://m.eds00.ru/00
€€ ycTpaHeHUs 2e1886
IIpaxTrueckas
pabota Ne 6 o
Tene bu6mmoreka [IOK
53 N https://m.eds00.ru/00
KécTkocTh
aelae8
BOJIbI I METOBI
e€ ycTpaHeHus"
bubmuorexa [JOK
54 AnroMuHUN https://m.eds00.ru/00
aelcb4
AmodorepHble
cBoficTRA bu6mmorexa [IOK
55 https://m.eds00.ru/00
OKCHJIa U 26164
THJIPOKCHUIA
b K
56 Werneso uonuoteka 11O

https://m.edsoo.ru/00



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

aelds6

57

Oxcupsl,
THIPOKCHIBI U
coqu xenesa (1)
u xenesa (111)

bu6mmoreka [IOK
https://m.edso00.ru/00
ae35e6

58

O060061IEeHNE U
CUCTCMaTHu3aluAad
3HAHUH

59

60

61

[IpakTnueckas
pabota Ne 7.
Pemenue
AKCIIEPUMEHTAIIb
HBIX 33/1a4 10
TeMe
«Baxnenmue
METaJIJIbl U UX
COEJTMHEHUS

Brraucnenuns no
YpaBHEHUSAM
XHUMHYECKHUX
peaKkIui, ecinu
OJIMH U3
peareHTOB JIaH B
U30BITKE WA
COJICEPKUT
MIPUMECH.
Brruucnenus
MacCOBOM JOJIN
BBIXO/a
MPOJIyKTa
peakuuun
O06o06mIeHNE U
CHCTEMAaTH3aIus
3HAaHUMN

bu6mmoreka [IOK
https://m.edsoo.ru/00
ae3de8

bu6nmoreka [JOK
https://m.edsoo.ru/00
ael750

62

63

KoHnTtponbHas
pabota Ne4 mo
TeMe
«Baxnenmue
METaJUIbl U UX
COEIUHEHUS»

BemtectBa u
MaTepHuabl B

bu6mmorexa [IOK
https://m.edso0.ru/00



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OBCEIHEBHON
JKU3HU YEJIOBEKA

ae3f50

XUMHYECKOE
3arpsA3HEHue
64 P §
OKpY’KaroIIeu
cpenbl

Poinr xumuu B

eIICHUU
65 P

IKOJIOTHYECKUX
npo0em

Pe3epBHblii

YPOK.
66 O060061IEHNE U
CHCTEMATH3AIIH
3HAHUMN

PesepBHbIit

YPOK.
67 O06o0061IEHNE U
CHCTEMATH3aIIH
3HAHUMN

PezepBHbIit

YPOK.
68 000011EeHuE U

cucTeMaTu3anusa

3HAHUI
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/00
ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00
ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00
ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00
adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00
ad9ch?2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






