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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs COCTaBIeHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenactaBieHHbIX B @I'OC OOO, a takke Ha OCHOBE (QenepaabHOR
pabodeli mporpaMMbl BOCHHUTAHHUS U C y4ETOM KOHIICTIIIMH MPENOaBaHusl YIeOHOTo MpeaMera

«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmMa 1o XUMUU AaéT TPEICTABICHHE O IENAX, OOMICH CcTparerud OOydeHUs,
BOCIIUTAHUS W Pa3BUTHUA OOYy4YaIOUIUMXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE COAepXKaHUe, MPeIyCMaTPUBAEeT paclpeielieHue ero mo KiaccaM H
CTPYKTYPUPOBAHHUE IO pa3/eiiaM U TEMaM IPOrpaMMbl IO XUMHH, ONIPEAEIISIET KOJIMYECTBEHHbBIE
M KAUYECTBCHHBIC XAapaKTEPUCTUKU COJEPKAHUSA, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTD
U3YYEHUS XUMUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKU Yy4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEHM 00yUarolUXCs, ONpeaesseT BO3MOKHOCTH MpeIMeTa [T
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOSHHSI OCHOBHOW 00pa3zoBaTeIbHON MPOrpaMMbl HA
YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMsI, a TAK)KE TPEOOBAHUM K pe3yabTaTaM O0YUCHHS XUMUN
HA YpOBHE I1eNeil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU

ACATCIIbHOCTH 06yqa10meroc;1 I10 OCBOCHHUIO yqe6Hor0 COACPIKAHMA.

3HaHME XUMHH CIYXUT OCHOBOM 11 (hOPMHUPOBAHMSI MUPOBO33pEHUS 00YUaIOIIErocs, €ro

MIpPE/ICTAaBICHU O MaTepuaIbHOM €IUHCTBE MHpPA, BaXXHYIO POJIb UTPaIOT (popMHpyeMble
XUMHEHN Ipe/ICTaBICHNs O B3aUMONPEBPAILEHUAX SHEPTUU U 00 HBOJIIOLINHU BEILECTB B MPUPOJIE,
0 MYTAX pELIeHUs INI00aJbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,

BHGPFGTHHGCKOﬁ, MMUILIEBOM M SKOJOTHYECKOMN 6630HaCHOCTI/I, np06neM 3APaBOOXPAaHCHUA.

N3ydenune xumun:

CIOCOOCTBYET peau3ali BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI

JUYHOCTH, €€ o01Iell U (PyHKIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CHOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HH, TaKk U B

npohecCHOHANBLHOM e TeNbHOCTH;



3HaAaKOMHUT CO CHCHH(i)HKOI;'I HAayY4YHOI'O MBIIUICHUSA, 3aKJIaAbIBA€T OCHOBBI ILEJIOCTHOI'O
B3rsiga Ha  CAWMHCTBO  IPUPOABI MW YCJIOBCKA, ABJIKICTCA  OTBCTCTBCHHBIM  OTAllOM

B (hOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUYaIOLINXCS;

CHOCO6CTBy€T (bOpMI/IpOBaHI/IIO OEHHOCTHOI'O OTHOIICHHA K C€CTCCTBECHHO-HAY4YHBIM
3HaHWAM, K HOpUPOAC, K YCIOBCKY, BHOCHUT CBOU BKJIad B 3KOJIOITHYECKOC O6pa3OBaHI/IC

o0yyJarouxcs.

I[aHHBIe HalpaBJICHUA B O6yLI€HI/II/I XUMHUH 00€eCIeynuBaroTCs CHCHH(bHKOﬁ COACPIKAHU A
yqe6Hor0 nmpeamera, KOTOpHﬁ ABJICTCA MNCAArorn4CCKU  aJaliTUPOBAHHBIM  OTPaKCHUEM

0a30BOM HAyKU XMMUU Ha OINpPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHII XUMUU, OCHOB HEOPTaHMUYECKON XUMUU U

HCKOTOPLIX OTACJIbHBIX 3HAYNMBbIX MOHSATHH OpFaHHQCCKOﬁ XUMHU.

CrpykTypa cojaepkaHusi MPOrpaMMBbl 10 XUMHU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noxxona kK eé msydenuro. CopepkaHue CKIAIbIBAETCSI U3 CUCTEMBI IOHATUH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMbI IMOHATHH O XHUMHUYECKOH peakuuu. OO0e STH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMITY IIOCJIEOBATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE

TCOPECTUYCCKUX Hpe,Z[CTaBHCHI/Iﬁ pa3HoTro ypOBHS:

— ATOMHO-MOJICKYJIAPHOI'0 YUCHUS KaK OCHOBBI BCET'0 CCTCCTBO3HAHU A,

— Ilepuonnueckoro 3akona /[[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUCHUA O CTPOCHUHU aTOMA U XUMHYECKOM CBs3HU,

- Hpe,I[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ JAucconuanuru BEIICCTB B paCTBOPaAX.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE DMIIMPUYECKH IIOIYYCHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS W HPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOYKHOCTEH

MPAKTUYCCKOro NPpUMCHCHUA U IMMOJTYYCHHNA N3Yy4aCMbIX BCIICCTB.

OcBoeHue MporpamMmbl MO XHMHH CHOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,

OEHHOCTHOI'O OTHOIICHHA K HAYYHOMY 3HAHWIO U METOJIaM ITO3HAHUA B HAyKC. I/ISyquHe XHUMHHN



nmpoucxoaur C MPUBJIICUCHUCM 3HAaHUM W3 paHee H3YUYCHHBIX y‘-ICGHBIX npeaAMCTOB:

«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpy n3yueHNn XUMHH TPOUCXOIUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTH YeJlOBeKa U KaK OJJHOrO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEWIHMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
IPUOOILEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUHU BEUIECTB U XUMUYECKHUX PEAKIUIL, B
(GOpMHpPOBAaHMM U pPa3BUTUM I[103HABATEIbHBIX YMEHMH M HX HPUMEHEHUH B Y4eOHO-

[MO3HABaTEIILHOM 1 y‘le6HO'HCCHe,Z[OBaTeHBCKOI>'I ACATCIIBHOCTH, OCBOCHHNHU IIPaBUJI 0e3011acHOro

O6paH_[eHI/I$I C BEIIeCTBAMHU B ITIOBCEJHCBHOM JKHU3HHU.

[Tpu M3yyeHUH XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHUE

HpI/IO6peJ'II/I TaKu€ L CJIN, KaK:

— hopMupoBaHUE MHTEIUICKTYAIBHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSATHUIO PEHICHUM, CIOCOOHON aaanThupoBaThCs K

6I)ICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU,

—HaIlpaBJICHHOCTh OO0Y4YEHMs] Ha CHCTEMaTHYeCKOoe NpHoOIleHne oOydarluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHuS,

q)OpMI/IpyTOH_II/IM MOTHUBAIUIO U PA3BUTHUC CITOCOOHOCTEH K XHUMUU;

—o0ecrieyeHne YCIOBHH, CHOCOOCTBYIOIIMX TPHOOPETEHHI0 OO0YYalOLUIMMHCSA OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX

KOMHGT@HHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUYCHUEC IJIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

—opMupoBanue o601mIe GYHKIMOHATHLHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM

15(Q) (5 yMeHI/Iﬁ OOBSICHATH U OLICHUBATH SABJICHUS OKPYKAKOIICTO MHUPA, UCTIOJIb3Ys 3HAHUA U

OIIBIT, MOJYYCHHBIC IPU HM3YYCHUHN XUMHHU, NPHUMCHATH HUX IIPU PCUHICHHUN HpO6J’IGM B

ITOBCETHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;



—(opMupoBaHHE y 00YJarOIUXCS 'YMaHUCTUYECKUX OTHOLIEHUH, IOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU I BBIPAOOTKM SKOJIOTMUYECKU LIE€JIECOO0pa3HOro TMOBEACHUS B OBITY U
TPYIOBON JEATEIBbHOCTH B LIEIAX COXPAHEHMsI CBOETO 3J0POBbS U OKPYXKAIOLIEH NPUPOIHOU

Cpenpbl;

— pa3BUTHE MOTHBAIMH K 00YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY

npoUIIs ¥ HANPABICHHOCTH JTaTbHEHIIero o0yueHusl.

OO011ee YUCIIO YacoB, OTBEIEHHBIX JIJISI M3YYCHHS XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, coctaisieT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hesleno), B 9 kinacce — 68

4acoB (2 yaca B HEJIENIO).

COJAEPKAHUE OBYYEHUA

9 KJIACC

BeurecTBo M XuMH4YecKas peakmusi

Hepﬂonnqecm/lﬁ 3aKOH. HepnonnquKaﬂ CHUCTCMa XHMMHUYCCKHUX  JJICMCHTOB I[
H. Menneneena. CTpOeHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MCHCHHUM CBOMCTB XHUMUYCCKHUX
SJICMCHTOB IICPBBIX Tpex nepruoaoB, Kalivid, KaJlbOUA W HUX COCIMHCHHH B COOTBETCTBUH C
IIOJIOKCHUEM 3JICMCHTOB B HepHOﬂHq€CKOﬁ CUCTCMC U CTPOCHHUECM UX aTOMOB.

CTpOCHI/IC BEIIIECTBA: BUJAbI XUMUUECKOM CBSI3U. THUIIBI KpUCTAJUIMYICCKUX peHléTOK,

3aBHCHUMOCTh CBOMCTB BEIISCTBA OT THUIIA KpHCT&HHH‘ICCKOﬁ peIJ_IéTKI/I U BUJIa XUMHYECKOU
CBs3H.

KJ'IaCCI/I(l)I/IKaI_[I/IH U HOMCHKIJIATYpa HCOPTaHUYCCKUX BCHICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJIaCCaM HCEOPTraHWUYCCKUX COCHHHCHHﬁ, TCHETUYCCKas
CBs3b HCOPIraHUYCCKHUX BCIUICCTB.

Knaccudukanus XuMU4eCKUX peakuuil M0 pa3iMyHbIM MpU3HAKaM (10 YUCIY U COCTaBY
YUYacTBYIOUIMX B PEaKIUH BEUIECTB, 0 TEMI0BOMY 3(P(eKTy, M0 N3MEHEHHIO CTeNeHen



OKHUCJICHUS XUMUYECKUX AJIEMEHTOB, IO 00PaTUMOCTH, MO YYaCTHIO KaTalnu3aTropa). DK30-
U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHMUSI.

[Tonstue o ckopoctu xumuueckoi peakiuu. [lonstue 00 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETepOTreHHbIX peakuusx. [lonarue o
kartanu3e. llonsarue o XumuueckoM paBHOBecHU. DaKTOphl, BIHUAIOIIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENIEHO-BOCCTAHOBUTEIFHBIC PEAKIIUHM, JJICKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHHE YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 37€KTPOIUTHUECKON AUCCOLUAIIMM. DJIEKTPOJIUTHI U HEAIEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JAMCCOLMAIlMM BELIECTB C pa3JUYHbBIMU BUAAMHU XUMHUYECKOH CBS3H.
Crenens quccounanuy. CuiabHbIE U Cl1a0ble IEKTPOIHUTHI.

Peakiun moHHoro o6mMeHa. YCiOBUS NMPOTEKaHHs peakLuii MOHHOrO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KHCIIOT, OCHOBAaHUI M COJEH B CBETE
IpeACTaBIeHUH 00 3JIEKTPOJUTHYECKON aucconuanuy. KadecTBeHHblE peaklUU Ha HOHBI
[TonsTHE O THAPONIHU3E COTNEN.

Xumuueckuii IKCnEepumMeHm:

O3HAKOMJICHHE C MOJEISIMU KPHCTALTUYECKUX PEIMIETOK HEOPraHMYECKUX BEIICCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
WCCJICJIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH PEaKIUH OT BO3IACHCTBHS PA3TMUHBIX
(bakToOpoB, UCCIEOBAHKUE SJEKTPOIMPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIlEcca JAUCCOIHAINH
KHCJIOT, IIenovYeld W coneld (BO3MOYKHO FWCIIOJIb30BAaHHE BHUJICO MATEPHAJOB), TPOBEICHHE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHHE
ocaJka, BBIFCIICHHE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB, WUIFOCTPUPYIOIINX IMPUMEPHI
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIX peakluidl (TOpeHHe, PEeakiuu Pa3lIoKEeHHs, COSAMHEHUS),
pacrno3HaBaHUE HEOPraHWYECKHX BEMIECTB C IOMOINBIO KAYeCTBEHHBIX PEAKIUH Ha HOHBI,
peleHre YKCIEPUMEHTATbHBIX 3a/1a4.

HeMeTajibl 1 UX cOeIMHEHUA
O6H_[a}1 XapPaKTCPUCTHKA I'aJIOT'CHOB. OcobeHHOCTH CTPOCHUSA ATOMOB, XapPAKTCPHBIC

crenenn okucieHus. CTpoeHne u QU3NYecKrue CBOWCTBA MPOCTHIX BEIIECTB — rajlOreHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeETajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ComsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyu€HHE,
npuMeHeHue. [leficTBre X10pa 1 XJIOPOBOJIOPOIa HAa OpTraHU3M YesloBeKa. BaxHelme X10puasl
Y UX HAXOXKJCHHUE B TIPUPOJIC.

O6mass xapakrtepuctuka s1aeMeHTOB VIA-Tpynmbl. OcoOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHbIE MOIU(UKALIMN KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NUYECKHEe M XHUMHUYECKue cBoicTBa. OKCHIBI CEpbl Kak



NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeICTaBUTENS Kiacca KHUCJIOT M crenuduueckue). XUMHUYECKUE pPeakluy,
JeKallue B OCHOBE IPOMBIIUICHHOTO croco0a MoslydyeHus cepHoi KucnoTsl. IIpumenenue
cepHOi KucIoThl. COJIM CePHOM KHCIOTHI, KAUeCTBEHHAs peaklys Ha cynbgpaT-noH. Haxoxenue
ceppl M €€ COeIMHEHUH B Ipupone. XHMMHUYECKOE 3arps3HEHUE OKPYXKAIOUIEH Cpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC MOKIM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLCHUS.

OOmas xapakTepuCTHKa 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (HU3UYECKUue u
XuMHueckue cporictBa. Kpyrosopor azora B npupojie. AMMUax, ero pusndyeckue 1 XuMUIECKUe
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMoOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmenenue. KadecTBeHHas peakuys Ha WOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJydyeHUe,
¢u3nueckue M XUMHYECKME CBoOicTBa (0OmIMEe Kak TMpEeACTAaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoapb3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoopeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COCIMHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOM0OEMOB). Dochop, amioTporHbie MoAUbUKALUN
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u dpocdopnas xucrnora,
dbusznueckue M XHUMHUYECKHE CBOMCTBa, moiyueHue. Vcmonp3oBanue QochaToB B KadecTBe
MUHEPAIBHBIX YIOOPEHU.

OObmast xapakrepuctuka 3meMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTEIIEHU OKHCICHUS. YTIIEPOJ, alJIOTPOIHbIE MOIU(HUKALINH, PACIPOCTPAHCHHE B
npupoje, Gu3ndeckne u XUMHIECKUEe CBOMCTBA. AjcopOuus. KpyroBopot yriieposia B mpupo/ie.
Oxcuapl yriaepona, UxX (pU3MUECKUe U XMMUYECKHE CBOWCTBA, JEHCTBHUE HA KUBbIE OPraHU3MBI,
NOJyYCHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMbl, CBsI3aHHbIE ¢ oKcuaoM yriaepozaa (1V),
THIIOTE3a TII00AIBHOTO TOTEIUICHHs KIIMMaTa, NapHUKOBBIA 3¢ (deKT. YroiapHas KUCIoTa U e
COJIM, HuX (1)I/I3I/I‘~IGCKI/I€ U XUMHUYCCKUEC CBOﬁCTBa, IMOJIYYCHHUEC W IPHUMCHCHHC. KauecTBennas
peakmust Ha  KapOoHar-moHbl.  Mcmomb3oBaHume — kapOOHATOB B OBITY, MEAMIIMHE,
HPOMBIIUICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCTUHEHUSX YTiaepoiaa
(MeTaH, 9TaH, YTUJICH, alleTUJICH, ITAHOJI, TTIUIEPUH, YKCYCHas kuciota). [IpupogHsie

VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX IepepadoTKu
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE O OMOIOTHYECKN BaXKHBIX BELECTBAX:
KUpax, Oelkax, yrjaeBoJax — WM HMX pOJIM B KU3HU ueloBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJIYy4YeHHE W TMPUMEHEHHE.
Coenunenus kpemMuusi B mpupone. OOmme mpenctaBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOU kuciaote. CHIIMKATBI, UX UCTOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelimme
CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOTO UCIOJIH30BAHUSI CTPOUTEIIBHBIX MATEPHUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKchepumenm:

n3ydeHue o0pasIoB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI, TPOBEICHNE

Ka4€CTBCHHbBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'IIOJIeHI/Ie IIPU3HAKOB UX IMPOTCKAHUA,



OTIBITHI, OTpPaKAIOIINE (PU3NIECKNE U XUMUYECKHE CBOMCTBA TaJIOTCHOB U MX COCIMHEHHUN
(BO3MOXXHO HCIIOJIb30BAHUE BHCOMATEPUAIIOB), O3HAKOMIICHHE C o0Opasiamu XJIOPHUIOB
(raloreHUIOB), O3HAKOMJIGHHE C oO0pa3lamMu cepbl U e€ COCAMHCHUSMHU (BO3MOXKHO
WCIIOJIb30BAaHUE BUJCOMATEpUAJIOB), HAOJIOJCHHE TIpoliecca OOYriauMBaHMS —caxapa MoJ
JCHCTBUEM  KOHIICHTPHUPOBAHHOW CEPHOW  KHUCIOTHI, W3YyYCHHE XHWMHYECKHX CBOWCTB
pa30aBICHHON CEpHOW KHCIOThI, MPOBEICHHE KAuCCTBCHHOW peakiud Ha CyJabpaT-HOH |
HaOJIO/ICHUE TIpU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE ¢ (DM3MUYECKMMH CBOMCTBaMHU a30Ta,
dochopa M uX coequHEHHWH (BO3MOXKHO WCIIOJIb30BAHHUE BHUACOMATEPUAIOB), OOpa3IaMu
a30THBIX U (GOChHOpPHBIX YAOOpEHHIA, MOJTyYCHHUE, COOMpaHHe, PACIO3HABaHWUE M H3YYCHHUE
CBOWCTB aMMHaKa, MPOBEACHHUE KAUYECTBEHHBIX pEaKIMii Ha MOH aMMOHHUS U ¢ochaT-uoH U
U3y4eHHE TIPU3HAKOB MX MPOTCKAHHMsI, B3aUMOJICHCTBUE KOHIICHTPHPOBAHHOW a30THOM KUCIIOTHI
C MeJIbI0 (BO3MOKHO MCIOJIb30BAHNE BHIEOMATEPUAIIOB), U3yUEHHE MOJICNIeH KPUCTAIITMUYECKUX

pemérok ammasa, rpaduta, (QyIepeHa, O3HAKOMIICHHE C TIPOIECCOM  aIcopOIuu
PacTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOra3a, MOJyueHHUE,

coOMpaHue, paclo3HaBaHWE W M3YYCHHE CBOWCTB YIJICKHCIOrO Tra3a, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIIMK Ha KapOOHAT U CHIIMKAT-UOHBI U U3yYCHHE MPU3HAKOB UX MPOTCKAHHMS,
O3HAKOMJICHHUEC C HpOIIYKIII/IeI\/JI CUJIMKAaTHOU MMPOMBIIIJICHHOCTH, PCHICHUC SKCIICPUMCHTAJIbHBIX
3aj1a4 10 TeMe «BakHeIe HeMeTaubl U MX COSAMHCHUS.

MeTaaabl M UX COeTHUHEHUS
OO0m1as XxapakTepUCTUKAa XUMHUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHMH MX

nosioxkenus B Ilepuonnueckoi cucreMe xummyeckux vieMeHToB /[[. WM. MenpeneeBa u
ctpoeHuss aromoB. CTpoeHue MeTauloB. Meraunyeckass CBA3b M MeTaJIM4ecKas
KpUCTAJIIIMYECKAsl peléTKa. DIEeKTPOXUMUYECKUI psjl HanpsbkeHuid metaiuioB. dusnueckue u
XMUMHYECKHe cBOICTBa MeTaioB. O0mmue crnocoObl nmonydeHus: MetauioB. [loHsTHe 0 KOppo3un
METaJIJIOB, OCHOBHBIE CHOCOOBI 3amMTBl MX OT Koppo3uu. CnnaBel (CTajlb, YYT'YH,
JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B ObITY U POMBIIIJICHHOCTH.

[I{esrounble METAJIBL: MTOT0KEHUE B Ileproanyeckon cucreMe XUMUYECKUX JJIEMEHTOB /1.
H. MenpeneeBa, CTpOEHHE MX aTOMOB, HAaXOXAECHHE B INpupoje. PU3nNUecKue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

IIlenoyHo3eMeENbHBIE METAIBI MAarHUM M KajlblLMi: TonoxkeHue B llepuoamueckoi
cucreme xumuueckux sneMeHToB [[. WM. MenaeneeBa, CTpoeHME HMX AaTOMOB, HaXO0XXJICHUE B
npupoze. PuUsnyeckue U XMMUYECKUE CBOWCTBA MarHus M Kajublus. BakHeuiue coennHeHus

KaJpus (OKCUM, TUAPOKCU, coin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: monoxenue B Ilepuonnyeckoil cucTeMe XMMHUYECKHUX 3j1eMeHTOB [l
N. MenpeneeBa, CTpoeHUE aTOMa, HAX0XKACHUE B pupoae. Pusndeckue 1 XMMUIECKUE

CBOICTBA aJIFlOMUHUS. AM(l)OTepHBIe CBOMCTBA OKCHIA U TUAPOKCHU A AJIFOMUHHUA.

Kenezo: monoxenue B [leproanueckoit cucreMe XMuMUYECKUX 3JIEMEHTOB /1.



W. MenpeneeBa, CTpOCHUE aTOMa, HaxoxJeHUe B npupoje. dusznyeckue U XUMUYECKUE
cBoicTBa xkene3a. Oxcuasl, ruapokcuabl u conu xkenesa (II) u xenesa (III), ux cocras, cBoiicTBa
Y TIOJIy4YECHHUE.

Xumuueckuii IKCnepumenm

O3HaKOMJICHHE ¢ oOpa3llaMd METaJJIOB M CIUIaBOB, MX (PU3MYECKHMMH CBOWCTBaMH,
U3YYCHHUE PE3YJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HKCIIOH30BAHKUE BHUICOMATCPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbI[Us U HATPUS C BOJON (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IpOIlecca TOPEHHs >Kejle3a B
KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHME  BUACOMATEpUAOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIIMA Ha MOHBI: MarHUs, KaJbIlUs, alFOMUHUSA, NMHKA, xkene3a (II) u xenesza
(IIT), menu (II), HaOmrOIEHME W OMKMCAHKE MPOIIECCOB OKPAITUBAHMS IIJITAMEHU MOHAMHU HATPHS,
Kamusl U KaJIblUs (BO3MOXKHO HCIIOJIb30BAHKME BUICOMATEPUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX
CBOICTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCHU/IA IMHKA, PEIICHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 IO
TeMme «BakHeWImne MEeTallyIbl U UX COCIMHEHUS.

XuMus M OKpy:KamoIas cpeaa
BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM )KM3HU YelloBeKa. be3onacHoe Heronb30BaHue

BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas moMoImib mpu XMMHUYECKUX OXKOTrax W
OTpPaBJICHUSIX.

XMMHYECKOE 3arpsiI3HEHUE OKPY KAIOLIEH cpenbl (IpeeabHas 10IMyCcTUMAas KOHIIEHTpaIHs
BeuiecTs, gainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIE MATEPUAIBI).
Meoscnpeomemnnie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPU M3yYEHUU XUMUU B 9 Kilacce OCyIIEeCTBIISIETCS
yepes UCIMOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUMN, TaK U MOHSATHH,
SABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.
OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATU3,

CUHTE3, KiaccU(UKaIUs, NepUOJIUYHOCTh, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHHE, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAaIbI.

®dusnka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKUM 3apsii, MPOBOJHUKHU, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUTMUECKas pEMIETKA, CIJIaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHITE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHbIE YI00pEeHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIE BEIIECTBA.



['eorpadusa: armocdepa, rtuapocdepa, MHHEpaldbl, TOPHBIE IOPOJBI, IOJIE3HbIC
HCKOIIaeMbl€, TOTLTUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOMIero oOpa3oBaHUS
JIOCTUTAIOTCS B XOJIc OOYYCHHUSI XMMUHU B €IMHCTBE YUYCOHOHM M BOCITUTATEIIBHOM JIEATEIILHOCTH B
COOTBETCTBUU C TPAJAMIMOHHBIMA  POCCHMCKHUMH  COLIMOKYJIbTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH 1IEHHOCTSIMH, TIPUHATHIMH B OOINECTBE MpPaBUJIAMHU M HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMATM3AINN 00yIarOIIUXCS.

JImgyHOCTHBIE pe3yiabTaTbl OTPAKAKOT T'OTOBHOCTH 06yan01uchs1 PYKOBOJACTBOBATLCS
CUCTEMOM TO3UTHBHBIX IOCHHOCTHBIX OpI/ICHTaLII/Iﬁ U pacliupCHHUC OIIbITa ACATCIbHOCTU Ha eé
OCHOBE, B TOM 4YHMCJIC B 4aCTU:

1) naTPHOTHYECKOT0 BOCTTUTAHUS:

LIEHHOCTHOT'O OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, NMOHMMAHUS 3HAUYEHUs XUMHMUYECKOM HAyKM B >KM3HHM COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BJIA/IETh TOCTOBEPHON HH(OpMaIUeil 0 NepeaoBbIX JOCTHKEHUSAX U OTKPBITHAX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IecTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COLMAIbHBIX HOPMAaX W TNpPaBUIAX MEXKJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON M IPYTUX BUJAX JEATEILHOCTH, TOTOBHOCTH K pa3HO00pa3HOH
COBMECTHOH JIEATEIbHOCTH TPHU BBINOJIHEHUU Y4eOHBIX, TIO3HABATENBHBIX 3aJa4, BBITOJIHEHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO
¥ B3aUMOINIOMOINM B Tpollecce 3TOM y4eOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE W TIOCTYIKH CBOMX TOBApHUIIEH C TO3WIMA HPABCTBEHHBIX M TPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCJIEICTBUI OCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PDEHUYECKHE  IPEACTABICHUS O  BEIIECTBE M XMMHMYECKOM  peaklvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABIIAIOIIUE OCHOBY IS
NOHMMAHUA  CYHIHOCTM  HAy4HOM  KapTUHbl MHpa, MpeJICTaBlIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3aUMOCBS34X UYEIOBEKA C IPUPOJHOM CPENOil, O poin
XHUMUH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

ITO3HABATEJIbHBIE MOTHWBBI, HAIIPABJICHHbIE Ha IIOJIyYEHHUE HOBBIX 3HAHMM IO XHMMHH,
HEOOXoauMBbIE Ul OOBSCHEHMS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABaTENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM pabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOM JHUTEPaTypod, AOCTYHHBIMH TEXHUUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;



UHTEpeC K OOYYEHHUIO W TO3HAHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHON M HCCIENOBATEIbCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUs B AaJbHEHIIEM;

4) ¢hopMHUPOBAHMS KYJIbTYPbI 310POBb:
OCO3HaHHE [IEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO,

YCTAHOBKH Ha 3JIOPOBBIN 00pa3 KM3HH, OCO3HAHUE TMOCJICICTBUA M HEIPHUSATHE BPEIHBIX
MPUBBIYEK (YIMOTPEOJIEHUS aJIKOTOJs, HApPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBwJl 0€30MacHOCTH MPH OOpAalleHUH C XUMHYECKUMHU BEIIECTBAMHU B OBITY U pEaIbHON
KHU3HH,

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEpEC K NMPAKTHYECKOMY M3YyUEHHIO POPecCuii U TpyAa pa3IndHOro pojia, YBaKEHHE K
TPyAy M pe3yibTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHHUs
IPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHOW TPAeKTOPUU
POJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIHON Mpo(ecCUOHAIbHONU NEATENbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh a/IalITUPOBATLCS B IPO(eCcCHOHAIBHOM cpee;

6) 9K0JIOrH4eCKOr0 BOCIIUTAHUS

3KOJOIrH4C€CKH uenecoo6pa3Hoe OTHOIICHHUEC K IIPUPOJAC KaK UCTOUYHHUKY KU3HU Ha 3eMJ'Ie,
OCHOBE €¢ CyHICCTBOBAaHUsA, IOHUMAHUC ICHHOCTHU 30POBOI0 U 0e30macHOro 06pa3a KHN3HU,

OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U TICHXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOJICHUS MPaBHJI O€30MaCHOTO MOBEACHUS MPU pabOTe C BEIIECTBaMH,
a TaK)Ke B CUTYyAIUAX, YTPOKAIOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MTOTyYaeMble MPU U3YUEHUU XUMUH, JJIS PEIICHUS

3a/1a4, CBS3aHHBIX C OKpPYXKAKOLIEH NPUPOJHOM CpeIoH, I IIOBBIIIEHUS YpPOBHS

AKOJIOTHYECKON KYJIbTYPbI, OCO3HAaHUA r100aJIbHOTO XapaKkTepa SKOJOTHYCCKUX HpO6J’ICM n
HYTGﬁ HX peHICHUSA MOCPEACTBOM METOAOB XUMUHU, SKOJIOTUYCCKOTI'O MBIIIIJICHU A, YMCHUS

PYKOBOACTBOBATLCS UM B HO3HaBaTeJ'IBHOI‘/’I, KOMMyHHKaTHBHOﬁ U COLMAJIbHOM IPpaKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAOT 3HAYMMBIC JJIA (bOpMI/IpOBaHI/ISI
MHPOBO33PCHUA O6IJ_ICHay"IHBIG IIOHATHSA (3aKOH, TCOpUs, NPUHIUAIL, TUTIOTEC3a, (I)aKT, CHUCTEMA,



MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIC Y4eOHbIE JEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOPBIE OOECIeYHBAaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBus:

YMCHHS HCIIOJb30BaTh HpI/IéMBI JIOTMYCCKOIr0 MBINUICHHUA IIPpU OCBOCHHU 3HAHUM:
pacKkpeiBaTb  CMBICII  XHUMHYCCKUX MMOHATHH (BI)I,I[CJ'IHTI) HUX  XapaKTCpHBIC IIPU3HAKH,
YCTaHaBJIMBATb B3aUMOCBA3b C JPYIrUMU HOHSITH?IMI/I), UCIIOJIB30BaTh IMOHATUA AJIA 00BSICHEHHS
OTACJIBbHBIX (I)aKTOB n HBHGHHﬁ, BBI6I/IpaTI> OCHOBAHHA MW KPUTCPUU [JIA KJ'IaCCI/I(bI/IKaLII/II/I
XUMHUYCCKUX BCHICCTB U XMMHUYCCKUX peaKuMﬁ, YCTaHAaBJIMBATb MMPUYMHHO-CJIICACTBCHHBIC CBA3U
MCKIAY 00BEKTaMHU HU3YUYCHUSA, CTPOUTD JIOTHYCCKUC PACCYIKACHU A (I/IH,HYKTI/IBHBIS, ACAYKTHUBHBIC,

110 aHaJ'IOI‘I/II/I), JACJIaTh BbIBOJbI M 3aK/JIKOYCHU A,
YMCHUC ITPUMCHATDH B IIPOUCCCC ITO3HAHUS ITOHATH A (HpCI[MeTHBIC n MCTaHpe,Z[MeTHLIC),

CHUMBOJIMUYECKHUE (3HAKOBBIE) MOJICNIN, UCIOIb3yEMbIE B XUMHUH, IPEOOPa30BIBATH LIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMH4YecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — TpU pPEHIeHHH Yy4eOHO-
[IO3HABATEJIBHBIX 3a/lad, C Y4E€TOM OTUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKMA H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX pPEaKUui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYUS B N3yHaEMBbIX NIPOIECCaX U SABJICHUSIX.

ba3oBble nccienoBarebcKue AeiCTBHUA.

YMCHHE HCIHOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KA4YCCTBC MHCTPYMCHTA IIO3HAHUA, a
TAaKXXEC B Kady€CTBC€ OCHOBBI JJIA q)OpMI/II)OBaHI/Ifl THUIIOTE3blI 110 MPOBCPKE MPaBUIILHOCTU
BBICKA3bIBACMBIX Cy)K)IGHPIfI;

an06peTeHHe OIIbITA 110 INIAHUPOBAHUIO, OPTraHU3alluU U ITPOBCACHUIO YUCHUYCCKUX

HKCIEPUMEHTOB, yMEHHE HaOmIoAaTh 3a XOJOM  Ipoliecca, CaMOCTOSITEIbHO
IIPOrHO3MPOBATh €ro pe3yibTar, (OopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJbTaTam
IPOBEIEHHOIO OTBITA, HCCIIEJOBAHUS, COCTABIATh OTUET O MPOJICIAaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO PAa3INYHBIX BUIOB
U GOpM MPEICTABICHUS, OTYyIaeMYIO U3 pa3HBbIX HCTOUHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COJIep’KaHUs, CIpaBOYHbIE T0cOOMs, pecypchl HHTepHeTa), KpUTHUYECKU
OLIEHUBATh TPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE IPUMEHSATh Pa3IMIHbIE METOJBI U 3aIIPOCHI TIPU TIOUCKE U 0TOOpe MH(OpMAIH 1
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISI BBITOJIHEHUS YU4E€OHBIX U MMO3HABATEIBHBIX 32/1a4
OTpeNIeIEHHOTO THUIIAa, MPUOOPETEHHUE OIbITa B OO0JACTH HCIIOIB30BaHUS HWH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3THUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY IpeICTaBICHUS
uH(pOpMAIIMM W WIUTIOCTPUPOBATH PEIIaeMbIe 33/1a4d HECJIOXKHBIMA CXEMaMH, JuarpaMMamu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSIMU;

YMCHHE HCIIOJb30BATH M AHAIMU3UPOBATHL B IIPOLECCC yqe6H0171 u HCCHCHOB&TCHBCKOﬁ
JACATCIIBHOCTH I/IH(bOpMaI_[I/IIO O BJIMAAHUHA MMPOMBIINIJICHHOCTH, CCJILCKOI'O XO035MCTBA U TpaHCIIOpTa

Ha COCTOSTHHE OKPYKAIOLICH IIPUPOTHOM CPEbl.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble JelcTBUA:

YMEHMsI 3aJlaBaTh BOINpOCHl (B XOA€ aAuajgora M (WiIu) IJUCKYCCHM) IO CYILECTBY
oOcyxxgaemMoil TeMmbl, (OPMYIMpPOBaTHL CBOM IPENJIOKEHUS OTHOCHUTEIBHO BBIIOJIHEHUS
HpPEeUI0KEHHOH 3a/1a4H;

YMEHUS IPECTABIATH MOJIYUYCHHBIC PE3YJIbTAThl T03HABATEIBHOMN IEATEIILHOCTH B YCTHBIX
N TMUCBbMCHHBIX TCKCTaxXx; ACJIAaTb IMPE3CHTAHUIO PE3YyJIbTATOB BbIIIOJIHCHUA XHUMHWYCCKOI'O
JKCIIEpUMEHTa (J1Ta0OpAaTOPHOTO OIbITa, Ja0OPaTOPHOW PAaOOTHI MO WCCICIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHSI YIeOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU ITO3HABATEIHHOU U
UCCIICIOBATEIbCKON JICATEIIBHOCTH TPH PEIICHHH BO3HHUKAKOIIUX MPOOJeM Ha OCHOBE ydéTa
OOIIMX WHTEPECOB M COTJIACOBaHMs TO3HMIUN (0OCYXKIEHHS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBID», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUA:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LN ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaThb W MPU HEOOXOJWMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M [O03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEHCTBUM IpU
BBIMOJIHEHUM 33JaHUN C y4€TOM IMOJyYeHHMs HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTaX —
BEIL[ECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHUE IOJIYYEHHOI'O pPE3ysbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIIaracMble B YCIOBUH 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATbBI



B cocraBe mpeaMeTHBIX pE3yIbTATOB IO OCBOCHUIO O0S3aTEIBHOTO COJICPIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpamMMol, BBIJIENAIOT: OCBOCHHBIC
00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHsI M CIOCOOBI JCHCTBUM, creruduyueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBI JCATEIBHOCTA TO TOIXYYCHHIO HOBOTO 3HAHHUS, €r0
WHTEPIPETAINH, TPE0OPa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CHTYAIHX.

K koniy o0yuenus B 9 kjiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHSITHA: XMMHYECKMHM DJIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
JEKTPOOTPHULIATENIBHOCTD, CTEIEHb OKUCICHMS, XMMHMYECKas pPEaKUus, XUMUYECKas CBS3b,
TETUIOBON A(PQEKT peaKiiu, MOJb, MOJISIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEAIEKTPOIUTHI,
3JEKTPOIUTUYECKAs JUCCOLMALUS, PEAKIIMY HOHHOTO 00OMEHa, KaTalu3aTop, XMMUYECKOe

paBHOBecHe, 0OpaTUMbIE U HEOOpPaTUMBIEC PEaKIuH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peaKuuy, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIICHHME, aJJIOTPOIHS,
aM(OTEpHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs, METANIMYECKast), KPHUCTAITMIECKas
peIIETKa, KOppO3Us METAUIOB, CIUIABbl, CKOPOCTb XUMHYECKOW pEaKUMH, MpeaeiabHO
nonycrumas konuentpanus I1/1K Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMMYECKHX IOHSATHM M INPUMEHATh 3TH
MOHSITHS IIPU ONTUCAHUM BELLIECTB U UX IPEBPAILCHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBlI€HMs (OpMyJ BELIECTB U
YPaBHEHUI XUMHUYECKUX PEaKLNN;

OIPEAEIATh BAJIEGHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTaBa, NMPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KIACCy COCIMHEHUH II0
(dopMynaM, BUJI XUMHUYECKON CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasl) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COEAUHEHUMN, TUI KPUCTAININYECKON PEeIIETKY KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmblca [leprnoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh €TI0
NOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuognueckoit cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jiuyaTh MOHATHUS «TJlaBHas MOArpynna (A-rpymna)» U «1no0o4yHas
noarpynna (b-rpymnmna)», Manble W OOJbIIME MEPUONbI, COOTHOCUTh 0003HAYEHMSI, KOTOpPbIE
UMEIOTCS B TMEPHOAMYECKON TaONUIEe, C YHUCIOBBIMH XapaKTEpUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sipa, 00liee YnciIo 3JIEKTPOHOB M paclpe/iesieHne ux
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B Ipefenax MajiblX MNepUOIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIAaCCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThl, HEOPraHWYECKHUE BEIIECTBA, XUMHUYECKHE
peaknuu (1Mo YMCIy M COCTAaBY yYacTBYIOIIMX B PEAKIIMU BEIECTB, MO TEIIOBOMY 3(h(deKTy, 1o
MU3MEHEHUIO CTENIEHEN OKHCIEHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIME U cHelupHUUecKue XMMHUYECKHe CBOMICTBa
MPOCTHIX M CJIOXKHBIX BEIIECTB, MOJATBEPKIasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN;

COCTaBJIITh YPaBHEHUS SJIEKTPOJIUTHYECKOM ITHCCOLMAIMUA KUCIIOT, MIEJI0YEe U COJeH,
MOJIHBIE M COKpalIEHHbIE YpaBHEHUS peakluil HMOHHOrO OOMEHa, YypaBHEHMS pPEaKIM,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXJy BELIECTBAMHU pa3IMYHbIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUil MOCPEeICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUNA B PA3JIMUHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKON PeaKIuu;

coOnrofarh IpaBWia IOJb30BAaHUS XMMHUYECKOM IOCyAoH U J1ab0paTOpHbBIM
o0opy/0oBaHuEM, a TaKXKe MpaBuiia 00pallleHHs C BEIIeCTBAMU B COOTBETCTBUH C HHCTPYKIUSIMU
[0 BBINOJIHEHUIO Ja0OpAaTOPHBIX XHWMHYECKHUX OIBITOB IO TOJXYYEHHIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro ras3a);

IIPOBOAMTH pEaKLUHU, NOATBEP/KIAOIINE KAau€CTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHat-, Qocdar-, cuiamkar-,
cynbhar-, TUAPOKCHUA-HOHBI, KATHOHBI aMMOHHSI W HOHBI HW3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAJINW3 M CHUHTES,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AUIO, BBISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBSA3CH — IS
M3YYEHHUs CBOICTB BELIECTB U XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAyUHbIE METO/bI I03HAHUS
— HaOI0IcHNE, U3MEPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII 1 MBICIICHHBIH).



TEMATWYECKOE NTIAHUPOBAHUE

9 KNACC
Ne HanmenoBaHue pa3aenoB U TEM IPOTPAMMBI KonuuectBo wacos OnextpoHHbIe (TPOBBIE) 00pa30BaATEIFHBIE
n/m pecypcbl
Bcero|| KouTposbHbie [IpakTruueckue
paboThI paboThI
Pa3nes 1. BemecTBo U XuMH4yeckmne peakuun
1.1 |IToBTopenue u yriayOiieHHue 3HAHUH OCHOBHBIX Pas/IesioB Kypca 8 5 1 [[bubnuoteka [IOK
KJiacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHUCCKUX PEAKIIUI 4 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
1.3 ||DnexTpoauTHueckas quccoryalusa. XUMHICCKUE PEaKIMH B 8 1 1 [[PubmunoTexa [JOK
pacTBOpax https://m.edsoo.ru/7f41a636]]
J06aBUTH CTPOKY
Hroro mo pazaeny 17
‘Pamen 2. HeMeTa/JIBI M X CO€IMHEHHUS
2.1 ||O0mast xapaKTepUCTHKa XUMHUUECKHUX 1eMeHTOB VIIA-rpymnisl. 4 1 [[bubmnoreka LIOK
["anoreHsr https://m.edsoo.ru/7f41a636]]
2.2 ||O0mast XapaKTepUCTHKAa XUMHUECKHUX IeMEHTOB VIA-Tpynibl. 6 [[bubmnoreka LIOK
Cepa u e€ coeTUHEHUS https://m.edsoo.ru/7f41a636]]
2.3 ||OGmmast xapaKTepUCTUKA XUMHYECKUX JIEMEHTOB V A-TPYIIITHL. 7 1 [[BubmuoTexa [JOK
A3oT, pochop u ux coenMHEHUs https://m.edso0.ru/7f41a636]]
2.4 ||O0mast XapaKTepUCTHKa XUMHUUECKHUX 1eMeHTOB [V A-Tpynisbl. 8 1 2 [[bubmnoreka LIOK

Yraepoa U KpEMHHN U UX COCTUHEHUS

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

J06aBUTH CTPOKY



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne HaumeHoBaHue pa3fenoB U TEM MIPOrpaMMbl

KonmdaectBo 9acoB

DnekTpoHHbIe (IMPPOBBIC) 00pa3oBaTEIbHBIC

n/m pecypcbl
Bcero|| KonTposbHbie [IpakTruueckue
paboTEI paboThI

Hroro no pazneny 25

Pa3zgen 3. MeTa/yibl M HX COeTUHEHU S

3.1 ||OGmmume cBOMCTBA METAJLIIOB 4 [[BubmmoTeka ITOK
https://m.edsoo.ru/7f41a636]]

3.2 ||BakHeiiIre METaIbl K UX COCAMHEHHUS 16 1 2 [[BuoauoTeka IJOK
https://m.edsoo.ru/7f41a636]]

J{00aBUTHL CTPOKY

Hroro o pazneny 20

‘Pame.ﬂ 4. XuMus v OKpy Kaouas cpeaa

4.1 |BemiecTBa U MaTepUalbl B )KM3HHU YeIOBEKa 3 [[bubnuotexa [IOK
https://m.edsoo.ru/7f41a636]]

/106aBUTE CTPOKY

Hroro mo pazneny 3

J{00aBUTH MOIYJTH

J{o0aBuTh pasaen

PesepBHOE Bpems 3 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]

OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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NOYPOYHOE N/IAHUPOBAHUE

9 KNIACC
Ne Tema ypoka KonuuectBo wacos [Hara DJNEeKTPOHHEIE IU(PPOBEIC
n/m H3y4EeHUS 00pa3oBaTeNbHbIC PECYPCHI
Bcero|| Kourponbhubie || IIpaktuyeckue
paboThI paboThI
1 |[[lepuoamueckuii 3akoH. [leproanueckas cucTeMa XUMHUIECKUX 1 [[BubmmoTteka LIOK
snemenToB /. 1. Menpeneena https://m.edsoo.ru/00adb59¢]]
2 ||[3aKOHOMEPHOCTH B M3MCHEHUH CBOMCTB XMMUYECCKHX 3JICMEHTOB 1 [[BubmuoTexa [JOK
MEPBBIX TPEX MEPHOI0B https://m.edsoo.ru/00adb6b6]]
3 |[Kimaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adb7e2]]
4 ||Buabl XUMAYECKOW CBSI3U Ml TUITBI KPUCTAIUIMYCCKUX PEIIETOK 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/00adbac6]]
5 ||[KontponbHas pabora Nel mo teme «[loBropenue u yriyoieHue 1 1 (1
3HAHUU OCHOBHBIX Pa3eNioB Kypca 8 Kiaccay
6 ||[Knaccudpukanus XUMHYECKUX PEAKLUH MO PA3THYHBIM 1 [[bubmnoreka LIOK
pU3HAKaM https://m.edsoo.ru/00adbchb0]]
7 |[ToHsATHE O CKOPOCTH XUMHUYECKOH peaknuu. [loHsTHe 0 1 [[BubmmoTteka [IOK
TOMOTEHHBIX M T€TEPOTEHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a]]
8 ||[ToHsTHE O XUMHUYECKOM paBHOBECHH. DaKTOPHI, BIUSIIONINE HA 1 [[BubmmoTteka [IOK
CKOPOCTh XUMUYECKOW PEAKITNH U MOJI0KEHUE XUMHUIECKOTO https://m.edsoo.ru/00adc28c]]
paBHOBECHS
9  ||OKkHCITUTEIIBEHO-BOCCTAHOBUTEILHBIC PEAKITUN 1 [[PubmuoTexa [JOK

https://m.edsoo.ru/00adcade]]



https://m.edsoo.ru/00adb59e
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Ne Tema ypoka KonuuectBo vacos [Hara DJEeKTPOHHEIE IU(PPOBEIC
/I W3yYCHUS 00Opa3oBaTebHBIC PECYPCHI
Bcero|| Kourponbhusie || IIpakruyeckue
paboThI paboThI

10 ||[Teopwus anekrponuTHYecKOil quccouuanui. CUIbHbIC U Clla0blie 1 [[bubmmoreka LIOK
AIIEKTPOJIUTHI https://m.edsoo.ru/00adcd68]]

11 |MloHHBIC YpaBHEHHS peaKInii 1 [[BubmmoTeka ITOK
https://m.edsoo.ru/00add448]]

12 | Xumuveckue CBOMCTBA KUCJIOT U OCHOBaHHUM B CBETE 1 [[bubmuoTeka [IOK
NPEACTABICHUN 00 AIEKTPOTUTUICCKOM AUCCOIHAIIUH https://m.edsoo.ru/00add5d8]]

13 || XuMuueckue CBOMCTBA COJICH B CBETE MPEICTABICHUI 00 1 [[BubOaunoTeka IJOK
DIIEKTPOJIMTUYECKOM TUCCOIMALINN https://m.edsoo.ru/00add8b2]]

14 |[TonsTHE O TUAPOIH3E CONCH 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00add9d4]]

15 ||O600menne U cucTeMaTu3alys 3HAHUI 1 [[PubmunoTexa [JOK
https://m.edsoo.ru/00addd12]]

16 |TIpaxTrueckas padota Ne 1. «PemeHne sKCriepuMEHTaIbHBIX 1 1 [[bubmuoteka [IOK
3a71a9» https://m.edsoo.ru/00addbfa]]

17 |[KontponbsHas padoTta Ne2 mo teme «INEeKTpOIUTHYECKAS 1 1 [[bubmnoreka LIOK
JHUCCOIMANUS. XMMUYECKUE PEAKIIUHU B PACTBOPAX» https://m.edsoo.ru/00addec0]]

18 ||OGmas xapaKTepUCTHKA TaJIOTCHOB. XUMHUYECKHE CBOWCTBA HA 1 [[bubmuoTeka [IOK
puMepe XJjiopa https://m.edsoo.ru/00addfe2]]

19 | XnopoBogopon. ComnsiHast KHCIOTa, XAMUYIECKUE CBOKCTBA, 1 [[BubmuoTeka [JOK
MOJTy4eHHe, TPUMEHECHUE https://m.edsoo.ru/00ade104]]

20 |[Ipaktuueckas padora Ne 2 mo teme «IlonyueHue consiHOM 1 1 [[bubmnoreka LIOK
KHCJIOTBI, M3y4eHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348]]

21 ||BelymCIICHHS IO YPABHECHHUSIM XUMUYECKUX PEAKIIHIA, €CITU OTUH 1 [[bubmuoTeka [IOK

W3 peareHTOB JIaH B U30BITKE

https://m.edsoo.ru/00ade488]]
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Ne Tema ypoka KonuuectBo vacos [Hara DJEeKTPOHHEIE IU(PPOBEIC
/I W3yYCHUS 00Opa3oBaTebHBIC PECYPCHI
Bcero|| Kourponbhusie || IIpakruyeckue
paboTh paboThI
22 |O0m1as xapakTepucTHKa 31eMeHTOB VIA-TpyIisl 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/00ade64a]]
23 ||AmtoTponHbie MoauduKanuK cepbl. HaxoxaeHue cepol U e 1 [[PubmuoTexa [JOK
COCJIMHEHUH B PHUPO/Ie. XUMHUCCKHUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a]]
24 |ICepoBOIOpPO, CTPOCHHE, PU3UYECKUE U XMMUYCCKHE CBOWCTBA 1 [[bubnuotexa [IOK
https://m.edsoo.ru/00ade802]]
25 ||Okcunpl cepbl. CepHast KUCI0Ta, GU3NYCCKHE U XUMHUYCCKUE 1 [[BubnuoTexa [JOK
CBOMCTBA, IPUMEHCHHE https://m.edsoo.ru/00adea28]]
26 | XuMHYECKHE PEaKIIUH, JISKAIINE B OCHOBE TIPOMBIIIJICHHOTO 1 [[bubmuoTeka [IOK
croco0a MmoJy4eHus: CEPHOM KUCIOThI. XUMHUUECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a]]
OKpY’KaroIlen cpebl COeTUHEHUSIMHU CEPhI
27 ||BpluuciIeHUE MAaCCOBOM JIOJIM BBIXOJIA MIPOIYKTA PEaKIHK 1 [[bubnuoteka [IOK
https://m.edsoo.ru/00adec8a]]
28 ||O0Omas XxapaKTepUCTHKA DIIEMEHTOB V A-rpymbl. A30T, 1 [[bubnuroreka LIOK
pacrpocTpaHeHHEe B TIPUPO/Ie, PU3UIESCKUE U XMMUYECKHE https://m.edsoo.ru/00adeeab]]
CBOMCTBA
29 ||AMMuak, ero (pU3HYECKHE U XUMUYECKUE CBOMCTBA, odydYeHue u || 1 [[BubmuoTexa [JOK
PUMCHEHHE https://m.edsoo.ru/00adf004]]
30 |[Ipaktuueckas padora Ne 3 mo Teme «Ilomyuenne ammuaxa, 1 1 [[bubmanoreka LIOK
U3Y4YCHHUE €r0 CBOMCTBY https://m.edsoo.ru/00adf180]]
31 ||A30oTHas KUCIIOTA, €€ (PU3MUECKHe U XUMUICCKUE CBOWCTBA 1 [[BubmmoTteka [IOK
https://m.edso00.ru/00adf306]]
32 |[Mcmosb30BaHKE HUTPATOB U COJICH aMMOHHS B Ka4eCTBE 1 [[BubmunoTexa [JOK

MUHEPATBHBIX YI0OpeHH. XUMUYECKOE 3arpsi3HEHHE
OKpPY’KaIoILEeH Cpeibl COCAMHEHUSIMHU a30Ta

https://m.edsoo.ru/00adf518]]
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33 ||[docdop. Oxcua pochopa (V) u pochopHas kuciorta, 1 [[bubauoreka [IOK
(bu3nUecKre 1 XUMHUYCCKHE CBOMCTBA, IMOJIyUYCHHE https://m.edsoo.ru/00adf68a]]
34 ||hcnonb3oBanue pocdhaToB B KAUECTBE MUHEPAIbHBIX YI00peHui. || 1 [[PubmuoTexa [JOK
3arpsi3HeHHE IPUPOIHOI cpeibl hochaTamu https://m.edsoo.ru/00adfc20]]
35 |[Vriepon, pactipocTpaHeHHEe B IPUPOIe, PU3UICCKUE U 1 [[bubmuoteka [IOK
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c]]
36 ||Okcuapl yriepoja, ux GU3HYeCKrue U XUMUYECKHE CBOMCTBA. 1 [[BubnuoTexa [JOK
DKosiorndeckue npoOIeMbl, CBA3aHHBIC C OKCHIOM yriepona (IV) https://m.edsoo.ru/00adfebe]]
37 |[YrompHas KHCJIOTa U €€ COJIU 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00ae006c]]
38 |[[Ipaktuueckas padota Ne 4 o Teme "[lonmyueHue yriieKucioro 1 1 [[bubmuoteka [IOK
raza. KauectBennas peakius Ha KapOoHAT-UOH" https://m.edsoo.ru/00ae027¢]]
39 |[TepBoHaYaNIbHBIC MTOHATUS 00 OPraHWMYECKUX BEIIESCTBAX KaK O 1 [[BubmmoTteka [IOK
COCIMHEHUSX YIIIepo/ia https://m.edsoo.ru/00ae054¢]]
40 || KpeMHU# 1 €ro COeTUHEHHUSI 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ae080a]]
41 |IIpaxtudeckas pabora Ne 5. Pemenne skcriepuMeHTaIbHbIX 3amad| 1 1 [[bubmnoreka LIOK
1o TeMe «BakHelie HeMeTauTbl K UX COCAMHEHHUSD) https://m.edsoo.ru/00ae0bf2]]
42 ||[KonTpompHas padora Ne3 mo teme «BaxHeimme HeMeTayuiel 1 ux|| 1 1 [[BubmmoTteka [IOK
COEIUHEHM» https://m.edsoo.ru/00ae0e18]]
43 ||O0mIast XxapaKTepUCTHKA XUMHUYECKUX DJIEMECHTOB — METAJUIOB. 1 [[bubmuoTeka [IOK
Mertandeckas CBA3b U METAITHUECKAs KPUCTAILTHUECKAs https://m.edsoo.ru/00ae103e]]
pemérka. PU3NYECKUe CBOMCTBA METAJIIIOB
44 || XuMHu4YecKre CBOMCTBA METAJLIOB. DIIEKTPOXUMHUYCCKUH PSIJT 1 [[BubmmoTteka [IOK

HaHpﬂ)KCHI/Iﬁ METAJ1JIOB

https://m.edso00.ru/00ae1156]]



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

Ne Tema ypoka KonudectBo wacos Hata DnekTpoHHbIE U(POBBIE
/m U3y4YCHUS 00pazoBaTeIbHBIE PEeCypCHI
Bcero|| Kourponbhusie || IIpakruyeckue
paboTh paboThI
45 ||O6mme criocoOs! momyueHus MeTaiioB. CruiaBel. BeraucneHus 1 [[bubmmoTeka [IOK
10 YPaBHCHHUSIM XMMHUYECKHX PEaKIUi, €CIIH OJMH U3 PEareHTOB https://m.edsoo.ru/00ae1156]]
COJIEPKUT TIPUMECH
46 |[ToHsTHE O KOPPO3UU METAIIIOB 1 [[bubmmoreka LIOK
https://m.edsoo.ru/00ae1278]]
47 ||[LlemouHbBIC METAILITBI 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ae14b2]]
48 || Okcuabl ¥ THIPOKCUJIBI HATPUS U KU 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae14b2]]
49 |[[L{eno4HO3eMeNIbHBIC METAIUIbI — KAIBIUI U MarHUit 1 [[bubnuoreka [IOK
https://m.edsoo.ru/00ae15e8]]
50 ||Baxkueiimime coequHEHUS KaabIUs 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/00ae15e8]]
51 |O0oOIIeHNE ¥ CUCTeMAaTH3aIHs] 3HAHUIH 1 (]
52 ||XKEcTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHSHUS 1 [[BubmmoTteka [IOK
https://m.edso00.ru/00ae1886]]
53 |[Ipaktuueckas padora Ne 6 mo Teme "XKéctkocTs Boabl u MeTos! | 1 1 [[bubmnoreka LIOK
e€ ycrpaneHus" https://m.edsoo.ru/00aelae8]]
54 || AmroMuHUH 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00aelc64]]
55 ||AMdoTepHBIe CBOWCTBA OKCHIA U THAPOKCHIA 1 [[bubmuoteka [IOK
https://m.edso0.ru/00aelc64]]
56 |Keneso 1 [[bubmuoreka [IOK

https://m.edsoo.ru/00ae1d86]]



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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Bcero|| Kourponbhusie || IIpakruyeckue
paboThI paboThI
S7 ||Okcunpl, ruaApokcuabl u conu xenesa (I1) u xxenesa (I1I) 1 [[bubnuoTexa [JOK
https://m.edsoo.ru/00ae35e6]]
58 ||O00OIIIeHNE ¥ CUCTEMATH3AIMS 3HAHUI 1 (]
59 |[Ipaktuueckas padora Ne 7. Pemienne skcriepuMeHTaIbHbIX 3amad| 1 1 [[bubnuoreka [IOK
o teMe «BakHele MeTaIUIbI U UX COSIUHEHUS» https://m.edsoo.ru/00ae3de8]]
60 |[BeruriciieHus 1Mo ypaBHECHHUSIM XUMUYCCKUX PEAKIU, €CIIU OJTHH 1 [[bubmuoTeka [IOK
U3 PEarcHTOB J]aH B U30BITKE MK COJCPIKUT IPUMECH. https://m.edsoo.ru/00ae1750]]
Brruncnenus MaccoBoil 1011 BbIXOJa MPOYKTa peakluu
61 ||O0o0OIIeHNE M CUCTeMAaTU3aIKs 3HAHUIH 1 [
62 |KontponbHas pabota Ne4 1o teme «BakHelne METaIbl U UX 1 1 (1
COCTUHEHUS
63 |[BemecTBa 1 MaTepHraibl B TOBCEAHEBHOM KU3HU YEIIOBEKA 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ae3f50]]
64 | Xumudeckoe 3arpsi3HEHHE OKPYKaIOMIeH CpeIbl 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae4270]]
65 ||Posb XuMUH B pEIICHUH YKOJIOTHUECKHUX TIPOOIEM 1 [[BubmmoTtexa [IOK
https://m.edso0.ru/00ae4270]]
66 ||PezepBHbIii ypok. O000IIEHNE U CHCTEMaTH3aIUS 3HAHUH 1 [[bubmnoreka LIOK
https://m.edsoo.ru/00ae0d0a]]
67 ||Pe3epBHBI ypok. O00OICHHE U CUCTEMATH3AIIMS 3HAHHIMA 1 [[BubmmoTteka [IOK
https://m.edsoo.ru/00adb33c]]
68 ||PesepBHEI ypok. OO0OIICHHE W CUCTEMATH3AIIHS 3HAHHHA 1 [[BubmmoTteka [IOK

https://m.edsoo.ru/00ad9cb?2]]
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Ne Tema ypoka KonuuectBo vacos [Hara DJEeKTPOHHEIE IU(PPOBEIC
/I W3yYCHUS 00Opa3oBaTebHBIC PECYPCHI
Bcero|| Kourponbhusie || IIpakruyeckue
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/100aBUTE CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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