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HOACHUTEJBHASA 3AIIUCKA

ApnanthpoBaHHass pabouas mporpamMma [0 NpeAMETYy paccuMTaHa Ha
oOydJarommxcs ¢ 3afaepkkoi ncuxmueckoro passutusa (3I1P), maxomsmmuxcs Ha
COBMECTHOM OOYUYEHHUH B KJIacce.
[Ipu otbope comepxaHusi maTepuaina, METOJAOB M (opm paboOThl Ha Ypoke
YUYUTBIBAIOTCS CIECAYIOIIAE OCOOCHHOCTH I03HABATEIbHON c@epbl aAeTed ¢
OB3:
1). Hemocrartounas mo3HaBaTelibHAas AKTHUBHOCTb, KOTOpass B COYETAaHUH C
OBICTPOM yYTOMJIIEMOCTBIO M HCTOIAEMOCTBIO MOXKET CEPbEe3HO TOPMO3UTh HX
oOydeHHe U pa3BUTHE. BBICTpO HacTymnaroliee yTOMJIEHHWE MPUBOIUT K MOTEpE
paboTOCTIOCOOHOCTH, BCIICICTBHE YETO Y 00YUAIONMINXCSl BOSHUKAIOT 3aTPYIHEHUS
B YCBOCHHH Yy4YE€OHOTO MaTepuajia: OHM HE YIACPKHUBAIOT B TMAMSTH YCJIOBHS
3a/layd, MPOJAUKTOBAHHOE TIPEIJIOKEHHE, 3a0bIBAIOT  CJIOBA; JIOMYCKAIOT
MHOTOYHMCJICHHbIE OIMMUOKN B MUCBMEHHBIX pad0Tax; HEPEIAKO BMECTO PEHICHUS
3a/laud  OPOCTO MEXAaHMYECKH MAaHUIYJIUPYIOT IudpamMu; OKa3bIBAIOTCSA
HECIOCOOHBIMU OIICHUTh PE3YJIbTAaThl CBOMX JCHCTBUI; MX MPEACTaBICHUS OO0
OKPYKaIOIIEM MUPE HEJIOCTATOYHO MIHUPOKHU.
2). Y nereii ¢ 3aIep)KKOM TMICUXMYECKOTO Pa3BUTHsI BBISBJICHBI 3aTPYIHCHUS TIPH
BBITIOJTHEHWN 3a/IaHUH, CBSI3aHHBIX CO 3PUTEIBHBIM BOCHPHUSTUEM MaTepHaIa.
HaOnronaroTcs HEAOCTaTKM aHain3a IPU BBIMOJHEHUM 3aJaHU B YCIOBUSX
MOBBIIIIEHHON CKOPOCTHU BOCIIPUATHS MaTepHUaa.
3). Hetu ¢ 3IIP He MOTYT COCpPEAOTOUMUTHCS Ha 3aJaHUM, HE YMEIOT MOJYUHSTH
CBOU JIEUCTBUS IMPaBUJIAM, COJEPIKAIINM HECKOJIBKO YCIIOBUM. Y MHOTHX U3 HUX
npeo0IaaloT UrpoBbie MOTUBBL. OTMEUaeTcs, YTO MHOT/Ia TaKue JIETU aKTUBHO
paboTarOT B KJIACCE U BBIMOJHSAIOT 33JJaHUsI BMECTE CO BCEMH O0Y4YarOIIMMUCS, HO
CKOpPO YCTalOT, HAYMHAIOT OTBJIEKATHCS, MEPECTAIOT BOCHPUHUMATH Y4eOHBIN
MaTepHal, B pe3ybTaTe Yero B 3HAHUAX 00pa3yOTCs 3HAUUTEIbHBIE POOEIIHI.
[Ipu peanuzanuu yueOHOM MporpaMMbl OOIIMI 00BEM coaep:KaHusi 00y4YeHUs:
no unpeamery paereii ¢ 3IIP coxpaHsiercs, HO HMeeT KOPPEKUHMOHHYIO
HANMPABJEHHOCTL W TMPeAyCMATPUBAET OPraHU3aAlMI0 WHAUBUAYAIbLHONI
MOMOILH.
JJIf TOCTHKEHUS TOJI0KUTEJIbHOI0 pe3yJbrata B o0ydeHum gereid ¢ 3IIP
HCIOJB3YTCH CJeAylIHe MNPUEMbI, CPeACTBA MW MeTOAbl 00y4eHMs,
COOTBETCTBYIOIIIME  OCOOEHHOCTSIM  Pa3sBUTHUA JeTed M HMeKlue
KOPPEKIMOHHYI0 HANIPABJICHHOCTD:
1) Otbop conmepxaHusi OOy4YEeHHS, a TaKXe TMPEANOUYTUTEIHHBIX BHUOB
JEATEIIbHOCTH TMPOBOJAUTCA C Yy4E€TOM ONTHMMH3ALUM YCIOBUW ISl pealiv3aluu
MOTEHIMAIIBHBIX BO3MOKHOCTEN JIETEN C 3aJEPKKON NCUXUUECKOro pa3BuThs. B
nporiecc OOy4YeHHs  BKJIIOYAIOTCS 3aJlaHUsl Ha  pPa3BUTHE  BOCHPUSTHA,



aHAM3UPYIOMIETO HAOIIOACHUS, MBICIIMTEILHBIX ONepanui (aHaau3a U CHHTE3a,
TPYNIUPOBKU U KJIACCU(PHUKAIIUHN, CHCTEMATH3AIUH ), ICUCTBUI U YMEHUH.

2) CucremMaTHdecKkoe BBISBIICHHE NPOOEIIOB B 3HAHUSIX M HMX BOCIIOJHEHUE
(oOBsicHeHHE 3aHOBO Y4eOHOro MaTepualia, HCHOJb30BaHHE JOMOJHUTEIbHBIX
yOpakHEHUH U 3aaHui);

3) Yacto MCronb3yrTCs HArISAHBIC TUAAKTUYECKHE TIOCOOMS UM pa3HOOOpa3HbIe
KapTOYKH, MOMOTAIoNe PEeOCHKY COCPEIOTOYMUTHCS Ha OCHOBHOM MaTepuaje
ypOKa M OCBOOOKJAloIIKe ero OT paboThl, HE UMEIOLIEH MPSIMOTO OTHOIICHUS K
U3y4aeMoil Teme; MPUMEHSIOTCS YETKUE CXEMbl M TaOJMIbI, TPUOIMKEHHbIE K
KU3HHU, PEATUCTUUYECKUE WJUTIOCTPALK, PalMOHAIBHO oOmpeenseTcss o0beM
MPUMEHEHUS HArJISIAHBIX CPEJICTB.

4) Yto6bl n30ekaTh OBICTPOTO YTOMJICHHS, TUIUYHOTO JUIsI OOyYaroUUXCs C
3a/IEPKKOUM MCUXUYECKOTO PAa3BUTHS, UCIOJB3YETCSA MEPEKIIOYEHNE YUCHUKOB C
OJIHOTO BHJA JEATEIbHOCTH Ha apyroi. B obyuenum nereit ¢ 3IIP uzberaercs
MEePErpy>KEHHOCTh, KOTOpasi CHUXAET KauyeCTBO BOCHPHUATHS MaTepuanta u
NPUBOJUT K OBICTPOMY YTOMJICHUIO M SMOILMOHAIBHOMY MPECHIIICHUIO
IIKOJILHUKOB.

5) PasBuTHiO MO3HABaTEIbHOM  AKTUBHOCTH  y4YalllUXCsl, IPOSIBICHUIO
3aMHTEPECOBAHHOCTH B MPUOOPETEHUH 3HAHUM CIOCOOCTBYIOT JAMIAKTHUYECKUE
UTPBI U UTPOBBIC PUEMBI.

6) Ilpu ycTHOM oOmpoce BOIPOCHI CTABATCS YETKO, KPATKO, YTOOBI IE€TU MOTJIU
OCO3HATh MX, BAyMAaThCs B COJIEpkKaHUE, NaéTca BpeMs Ha 00 1yMbIBaHUE.

7) YuuThIBaeTCS 3TATHOCTh (POPMHPOBAHUS CIOCOOOB YUEOHOU NEATEIbHOCTH:
CHayasia JieTel ydaT OpPHEHTHPOBATHCS B 3aJlaHWHW, 3aT€M BBIMOJHATH y4eOHbIE
JNEUCTBUSL 1O HArJAIHOMY 00paslly B COOTBETCTBHM C TOYHBIMHU YKa3aHUSIMU
B3pOCJIOr0, 3aT€M — IO CJIOBECHOW HHCTPYKUMU MpPHU €€ MOCIeA0BaTeIbHOM
U3JI0KEHUH.

8) Hns obyieryeHus TPyAHBIX 3aaHUN UCTIOJB3YIOTCS CHEeUUaibHble MEmoobl U
npuemut.

HarIsiAHOCTh  (KapTUHHBIC  IUIaHbl), OMOpHBbIE, OOOOIIAIOIIUE  CXEMBbI,
«MPOTrPpaMMUPOBAHHBIC  KAPTOUYKW», rpaduuecKkue  MOJACIH,  KapTOUYKHU-
MOMOIIHUIIBI, KOTOpPHIE COCTAaBIAIOTCA B COOTBETCTBUH C XapakKTepoM
3aTPyIHCHUM TPU YCBOCHUU Yy4eOHOTO MaTepHuayia, aJrOPUTMBbI, MPUEMBbI
MpEeANUCaHns ¢ YKa3aHUEM IOCIe0BAaTeIbHOCTH ONepanuid, HeOOXOIUMBIX JIJIst
peleHus 3aaad; JONOJHUTEIbHbIE HABOJSIIME BOIMPOCHI; 00paslbl pEIICHUs
3a/1a4; Mo3TarHas MpoBEpKa 3a/1a4, MPUMEPOB, yIpakHeHUI. CIIOBECHbIE METO/IbI
oOyuenmsi (paccka3, Oecema, OOBSACHEHME U Jp.) JOJIKHBI COYETATHCS C
HarJISiAHBIMU U IPAKTUYECKUMH METO/IAMMU.



9) Jlna KOHTpoJiA M OUEHKM Hcnoib3yrorcs nHble KMMBbl, pesynbrarsl Tpyaa
peOeHKa He OLICHUBAIOTCS B CPABHEHUHU C IPYTUMH yUaIIUMHUCSL.

10) B pabote ¢ neremu ¢ 3IIP ucnosb3yercs ocoOblil MeIarornyeckuii TakT —
HE0OXO0MMO 3aMedaTh M MOOILIPATh MaJeilire yCcrexu JeTel, pa3BuBaTh B HUX
Bepy B COOCTBEHHBIC CHUJIBI MU BO3MOXKHOCTH, MOJJEPKUBATH MOJOKHUTEIbHBIN
OMOLMOHAJIbHBIN HACTPOM.

AnantupoBaHHas paboyass mporpamMma IO XHMHHM COCTaBJIeHA Ha OCHOBE
CJIEIYIOUTUX HOPMATUBHBIX TOKYMEHTOB:

o @ecnepanbHblii 3akoH Poccuiickorn @enepanuu ot 29.12.2012r. Ne 273-D3
«O0 obpazoBanuu B Poccuiickoii denepanun";

e [lpukaz MunucrepctBa npocseuieHuss PO ot 31.05.2021r. Ne 287 "O6
YTBEpXKJIeHUU  (perepanbHOro  rOCyJIapCTBEHHOTO  00pa3oBaTEbHOTO
CTaHJapTa OCHOBHOTO 00111ero oopazoBanus';

o [Ilpumepnass pabGouass mporpaMma OCHOBHOTO 00ImIero oOpa3oBaHus,
o00peHa penieHueM (enepanbHOro yueOHO-METOIUYECKOTO 00BhEANHEHUS
o obuiemMy obpazoBanuto, mporokona 3/21 ot 27.09.2021r.;

e AjanTupoBaHHas OCHOBHasi oOpa3oBaTenbHas nporpamma MOY «COII Ne
17».

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl paboueil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIINUU MPENoAaBaHusi y4eOHOTo npeamera « XuMusH»
B 00pa3oBarteNibHbIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O LEJAX, OOIIeH cTpareruu
OoOy4eHMs, BOCHHTAHHS U Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIBHOE peAMETHOE COJIEp KaHUE,
IpeaycCMaTpUBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pazienaM M TeMaM MpOrpaMMbl MO XHWMHUH, OMNpEIEseT KOJUYECTBEHHBbIE U
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUSI XUMHH C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuXxcs, OMNpPEAeNseT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNIbHOM
porpamMMbl HA YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHMs, a Takke TpeOOBaHMIA K
pe3ynbTatam oOy4eHHs XUMUW Ha YPOBHE I1eJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATETLHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.



3HaHUE XWMHUHU CIY)XKUT OCHOBOH isg (HOPMUPOBAHUS MHUPOBO33PCHHUS
oOy4Jaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM EIMHCTBE MHUpPA, BAKHYIO
posib WrpatoT (GopMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPrud M 00 HBOJIIOIUHU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs TriI00aibHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON U KOJOTUYECKON OE30MacHOCTH, MTPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyenne xumuu:

- CHOCOOCTBYET pealu3alldd BO3MOXKHOCTEH JUIsi CaMOpa3BUTUA W
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

- BHOCHUT BKJIaJ B (D)OPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSTEIHHOW Y4EOHOW JIESITEIIBHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TEIBHOCTH;

- 3HAaKOMUT CO CIENU(UKON HAYYHOTO MBIILIICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJTIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH OOyYaroInXCs;

- crocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MPUPOJIE, K YEJTOBEKY, BHOCUT CBOM BKJIAJ] B IKOJIOTUYECKOE
oOpa3oBaHue 00yJaIOUUXCsl.

JlanHble HampaBlieHHs B OOYyYEHMH XUMHUU OOECHEUMBAIOTCA CIELH(PUKON
COJIEpKaHMsl ~ y4eOHOTrO  MpeaMeTa, KOTOPBIM  SABJISETCS  IeIarorMuecKu
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XUMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI TEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHWYECKOH XHUMHUU W HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TTOHSATHN
OPTaHUYECKON XUMMUHU.

CtpykTypa coiep>kaHus MpOrpaMMbl IO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOro mojaxoaa k e€ m3yudeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuomnyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHMS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBieHUd 00 AIEKTPOTUTHYECKOW UCCOIMAIIMU BEIIECTB B
pacTBopax.



Teopernueckre 3HAHUS pPACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKH
MOJTyYE€HHBIX U OCMBICIEHHBIX (DAaKTOB, PA3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHSL K JPYroMmy, BBINONHAS (YHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U IOJYYCHHUS
U3y4aceMbIX BEILECTB.

OcBoeHHME TpOrpaMMbl O XHMHUH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKOM COCTABIIAIOLIEN HAYYHOM KAPTHUHBI MHUPA B JIOTMKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUICHUS K HAy4YHOMY 3HAHHUIO H
METOJAaM IIO3HAaHUs B Hayke. VM3yueHue XUMHH NPOUCXOOUT C IPUBICYECHUEM
3HaHUW W3 paHee M3YyYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKarolmuil Mupy,
«bunonorus. 5—7 xknacce» n «Pusuka. 7 Kiace».

[Ipy wu3yuyeHUHM XUMHUH TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUUECKON
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XMMHUYECKHX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HayKd, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX peakluid, B (GOPMUPOBAHUM U PA3BUTUU IO3HABATEIIbHBIX YMEHUM U
UX TPUMEHEHWU B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
IIOBCEITHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENU TaAKUE LI, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe IMpUOOIIEHUE
oOyyarolmuxcss K CaMOCTOSITENIbHOM MO3HABATEJIbHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIoBHM, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00YyUatOIUMUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— ¢opmupoBanue oOmEeld (yHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAaIOLEro MHUpA, MCHOJIb3Ys 3HAHUS W ONBIT, MOJyYEHHBIE NPU H3YYECHHH



XUMUHW, TPUMEHSITh WX MPU PEIIeHHH MNpoOJeM B TOBCEAHEBHOW JXKM3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHHe y OOydYalOIIMXCAd T'YMAaHUCTHUYECKUX OTHOIICHUM,
MOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH IKOJIOTHYECCKU
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOECHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpoGuiisi U HANPABIEHHOCTH JAIbHEHIIETo
oOyJeHus.

Henbr0 aganTupoBaHHOW pabodeid NOporpaMmbl MO XHMHH  SIBIISAETCS
oOecrieueHrEe TPOYHBIX M CO3HATEIHHBIX 3HAHUW WM YMEHHH, HEOOXOIUMBIX
y4YaluMcs B IOBCETHEBHOM KU3HU U OyIylIeil TpyA0BOM AESTEIbHOCTH.

JlocTuxkeHre MOCTaBICHHOM LENU MPEIyCMaTPUBAET PEIICHUE CIEAYIOIIUX
KOPPEKUMOHHBIX 3a/1a4: OCHOBHOM 3ajadeil 0oOydeHusi JAETe C 3aJep KKOu
MICUXUYECKOTO PAa3BUTHS SBJISIETCS (DOPMUPOBAHHUE KOPPEKIIMOHHO-PA3BUBAIOIIETO
MIPOCTPAHCTBA Yepes:

1) akTHBH3AIIMIO TIO3HABATEIBHOM JCSTEILHOCTH 00YYaIOIUXCS;

2) TIOBBIIIICHUE YPOBHS X YMCTBEHHOTO Pa3BUTHS;

3) HOpMAJIM3ALHMIO UX YIeOHOMH eATSIIbHOCTH;

4) KOPPEKIMI0 HEIOCTATKOB 3MOIMOHAIBHO-JIMYHOCTHOTO M COIHAILHOTO
pa3BUTHS;

5) oxpaHy U yKperieHHe GU3NIECKOro ¥ HEPBHO — MCUXUYECKOTO 3710POBbS;

6) corraabHO-TPYIOBYIO aJaNTaIHIO.

OO6miee 4YKMCIO 4YacoB, OTBEAEHHBIX I M3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

[Ipu otbope comepskaHusi Marepuaia, METoloB U ¢GopM pabOThl HAa YpPOKeE
YUYUTBIBAIOTCS CHEAYIONIME 0COOCHHOCTH MO3HABaTeIbHOM cepnl AeTei ¢ 31IP:

1). Hegocrarounast mo3HaBaTeldbHasi aKTUBHOCTb, KOTOpas B COYETAHHH C
OBICTPOIl YTOMJISIEMOCTBIO M HMCTOUIAEMOCTBIO MOXET CEPbEe3HO TOPMO3UTH HX
oOyueHue M pa3BUTHE. BBICTpO HacTymarolee yTOMJIEHHE MPUBOAUT K MOTEpE
paboTOCIIOCOOHOCTH, BCIEACTBUE YEr0 y 00YYaIONIMXCs BO3HUKAIOT 3aTPyIHEHUS
B YCBOEHUU y4e€OHOT0 MaTepHasia: OHU HE YIEp KUBAIOT B MAMSTH YCIOBUS 3a/1a4H,
MPOJMKTOBAHHOE NPEJIOKEHHE, 3a0bIBAIOT CJIOBA; JIOMYCKAIOT MHOTOYHUCIICHHBIC
OIMOKM B MHCbMEHHBIX paboTax; HEPEIKO BMECTO pEIICHHs 3aJadd IMPOCTO
MEXaHUYECKH MaHUMYJIUPYIOT HU(PpPaMU; OKa3bIBAIOTCS HECHOCOOHBIMU OLIEHUTH



pe3yNbTaThl CBOMX JIEUCTBUH; WX TMPEIACTABICHUS OO0 OKPYXKAIOIMIEM MHUPE
HEJOCTATOYHO IIUPOKH.

2). Y pereil ¢ 3a1ep>KKOM MCUXUYECKOTO Pa3BUTHS BBIABICHBI 3aTPyAHEHUS
IIPU BBINIOJIHEHUU 33JIaHH, CBS3aHHBIX CO 3pUTEIbHBIM BOCIIPUSITUEM MaTepuara.
HabGnrogatorcs HEJOCTaTKM aHalld3a MPU BBINIOJHEHUM 3aJlaHU B yCIIOBUSAX
MOBBILIEHHON CKOPOCTH BOCIPUATHS MaTepHaa.

3). Hetu c¢ 3IIP He MOTyT COCPEAOTOUYUTHCS Ha 3aJlaHUU, HE YMEIOT
MOAYMHATH CBOM JICMCTBHS MpaBWIAM, COAEPXKAIIMM HECKOIBKO YCIOBHU. Y
MHOTHX W3 HUX Mpeo0JiajaloT UTPOBbIe MOTUBBI. OTMEUaAEeTCs, YTO MHOT/Ia TaKue
JIETH aKTUBHO pabOTalOT B KJAcCe€ M BBINOIHSIOT 3aJaHUs BMECTE€ CO BCEMHU
OOy4JalolUMHUCS, HO CKOpPO YCTalOT, HAYMHAIOT OTBIEKAThCS, IEPECTaIoOT
BOCIIPUHUMATh Y4eOHBI MaTepuaj, B pe3yJbTaTe 4Yero B 3HAHUAX 00pa3yroTCs
3HAYUTEIbHBIC POOEIIBI.

[Ipn peanuzanuu ydeOHOM TIporpaMmbl  OOIIM 00bEM coaeps:KaHUS
o0yuenus o npeamery aereu ¢ 3IIP coxpansiercsi, HO UMeeT KOPPEKUMOHHYIO
HANPABJIEHHOCTb M MpPeAyCMATPUBACT OPraHM3ALMI0 HMHAUBHUAYAJbHOMI
MOMOIIH.

JIJIS1 IOCTHKEHH S TIOJI0KUTEJIbHOT0 pe3yabTara B 00y4yenunu aerei ¢ 3I1P
HCIOJIB3YIOTCH  CJeAyouue MNpuéMbl, CpPeACTBA W MeETOAbI 00y4YeHHs,
COOTBETCTBYIOIIME  OCOOEHHOCTAM  Ppa3sBUTHSA  JeTeil M HMelOIHe
KOPPEKUHMOHHYI0O HANIPABJIEHHOCTb:

1). OTbop coxepxkaHust OOy4deHUs, a TaKXKe MPEANOYTUTEIBHBIX BUIOB
JEATEIIBHOCTH MPOBOAUTCS C YYE€TOM ONTUMH3ALMU YCIOBHH [JIsl peav3aluu
MOTEHIMAJIBHBIX BO3MOXHOCTEU JIETEH C 3aJICPKKOW MCUXUYECKOTO pa3BuUTHs. B
npouiecc OOydeHHs] BKIIOYAIOTCS  3aJaHUsl Ha  pPa3BUTUE  BOCIPUSATHA,
aHAIM3UPYIOIIET0 HAOJIOICHUSI, MBICTUTENIbHBIX ONepaluuid (aHajau3a U CHHTE3a,
TPYNIUPOBKYU U KJacCU(UKAIIUHU, CUCTEMATU3allUN ), ICUCTBUN U YMEHUM.

2). CucremaTHuecKkoe BBISABJICHHE MPOOETOB B 3HAHUSX U MX BOCIIOJHEHHE
(oOBsicHEeHHE 3aHOBO Yy4e€OHOro MaTepuayia, HWCIOJb30BaHUE JOMOJHUTEIbHBIX
YOPKHEHUH U 3a1aHHM ).

3). YacTto UCHONAB3YIOTCS HATJAJHbIC JIUJAKTUYECKHE TOCOOus U
pa3zHoO00pa3Hble KAPTOUKU, TIOMOTAIOLINE PEOEHKY COCPEAOTOUNTHCS Ha OCHOBHOM
MaTepuaje ypoka U OCBOOOXKIAIOLIUE €ro OT paldoThl, HE HMMEIOIIEH NPSIMOro
OTHOIIICHHS K H3y4yaeMOM TeMe;, NPUMEHSIOTCA YETKUE CXEMbl U TaOJHIIbI,
OpUOJIMKEHHBIE K JKU3HHM, PEATMCTUYECKUE WIUIIOCTPAllUU, PallMOHAIBHO
omnpeseNnsieTcss 00beM MPUMEHEHUS HATJIAIHBIX CPEICTB.

4). YtoObl 130€k)aTh OBICTPOr0 YTOMIJICHHUS, TUITMYHOTO JIJIsI O0YYArOIIUXCS C
3a/IEP’)KKOM TICUXUYECKOTO PAa3BUTHS, UCIOJB3YETCS MEPEKIIOUECHHE YYEHUKOB C
OJIHOTO BHJA JeATENbHOCTH Ha apyroil. B oOyuenum paerteit ¢ 3IIP uzberaercs



MEPETPYyKEHHOCTh, KOTOpash CHUXXAET KauyeCTBO BOCHPHUSTHS Marepuaia W
OPUBOAUT K OBICTPOMY YTOMJICHHIO M SMOIHMOHAIHHOMY TPECHIIICHUIO
IITKOJTHHUKOB.

5). Pa3ButHi0O TO3HABATEJIBHON AKTUBHOCTU Y4YalUXCs, TPOSIBICHHIO
3aMHTEPECOBAHHOCTH B MPUOOPETEHUH 3HAHUM CIIOCOOCTBYIOT AMJIAKTHYECKUE
UTPHI U ITPOBBIC TIPUEMBI.

6). Ilpu ycTHOM ompoce BOINPOCHI CTaBSITCS YETKO, KPaTKo, YTOOBI JETU
MOTJIM OCO3HaTh UX, BAyMaThCs B COiepKaHue, Ta€Tcsl BpeMsi Ha 00 JyMbIBaHHE.

7).  VYuuTelBaeTcs  3TAamHOCTh  (HOPMHPOBAHHS  CIIOCOOOB  yueOHOM
NeATEIbHOCTH: CHauajla JeTell yyaT OpUEHTUPOBAThCA B 3aJaHUM, 3aTeM
BEITIOJIHATh y4e€OHBIE MEHWCTBHSI IO HATISAHOMY OOpaslly B COOTBETCTBUU C
TOYHBIMU YKa3aHHUSMH B3POCIIOTO, 3aTEM — TIO CJIOBECHOW HWHCTPYKIIMH TIPH €€
MOCJIEIOBATEILHOM U3JI0KEHUH.

8). Hns oOnerdeHusi TPYAHBIX 3aJaHUN MCIOJIB3YIOTCA CHeEYUaabHble
Memoobl U npuemsl. HaTISAAHOCTh (KQpTUHHBIE TUTAHBI), OTIOPHBIC, 0000IIIAFOIIHE
CXEMBI, «IPOrPaMMHPOBAHHBIE KapTOUKH», TpapUUecKue MOMACIH, KapTOUKU-
TTOMOIITHHUIIBI, KOTOPBIE COCTABIISIIOTCSI B COOTBETCTBHH C XapaKTEPOM 3aTPyIHEHUI
Ipyl yCBOCHUM YYE€OHOTO MarTepuasa; alrOPUTMbI, TPHUEMbl MNPEANUCAHUSA C
yKa3aHUEM TOCIIE0BATEIbHOCTU OMepaluii, HEOOXOAUMBIX JIJISi PEIICHUs 3a/1ay;
JOTIOJTHUTENBHBIC HABOAIINE BOMPOCHI, OOpAa3Ibl pEIICHUS 3aad; TMOodTaIHas
MpoBEpKa 3ajay, NOpPUMEpPOB, ynpakHeHuH. ClOBECHbIE METOABl OO0y4YCHUS
(paccka3, Oecena, oOBSCHEHHME W Jp.) JODKHBI COUETATHCA C HATJIAIHBIMU U
MPAKTUYECKUMH METOaMHU.

9). 1n KOHTpOJIA ¥ OLEHKH MCTONb3ytoTcs nHblie KMIMBI, pe3ynbTaThl Tpy1a
peOcHKa HE OIICHUBAIOTCS B CPABHEHHH C IPYTUMU yUAITAMUCH.

10). B pabote ¢ aeremu ¢ 3IIP ucnonb3yercs 0coObIN MeJarornueckuil TakT
— HEOOXO0JIMMO 3aMeyaTh U MOOIIPSATh MAJCHUIIINe YCIeXU JAeTeH, pa3BUBaTh B HUX
BEpy B COOCTBEHHBIC CHUJIBI MU BO3MOXHOCTH, MOJIEPKUBATH TMOJOKHUTEIbHBIN
SMOLIMOHAIBLHBIA HACTPOA.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TPOI'PAMMDbI

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIHUTATEIbHON NEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUICKUMU
COLIMOKYJITYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, MPHUHITHIMUA B
o0IlIecTBE MpaBWIaMH M HOPMaMHu TOBEACHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALINN 00YJarOIUXCA.



JIn4HOCTHBIE  PE3yNbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYyYaroUIuXxcs
PYKOBOJICTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue onbITa ASSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEIUI0, TTOHMMAHUS 3HAUYCHUS XUMHUYECKOM HAayKu B KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW WH(pOpMAIUEH O
MEPENOBBIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHU B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH TMpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU NESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEAECHHWE M TIOCTYNKH CBOMX TOBAPHUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJMMBbIE i1 OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPaTypor, JAOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpEC K OOYyYEeHHIO M TIO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JEeATEeIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),



HEOOXOAMMOCTH COOJIIOMICHHSI TIpaBUI OE30MACHOCTH TMPU OOpAIICHUH C
XUMHYCCKHMH BEIIECTBAMH B OBITY M pealbHOMN KH3HHU,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEeC K MPaKTUYECKOMY M3YUCHHIO TTpodeccuii U Tpyaa pa3IndHOro poja,
YBOXEGHHE K TPYyIy W pe3ysibTaTaM TpPYAOBOH AEATeTbHOCTH, B TOM YHCJIEC Ha
OCHOBE IPUMEHEHHS TMPEJAMETHBIX 3HAHUH 110 XWMHUHU, OCO3HAHHBIH BBIOOP
WHIUBUTYyaIbHON TPAGKTOPUU MPOJAOHKCHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIIEITHOW TIPO(ECCUOHATFHON NEATEIPHOCTH U PA3BUTHS HEOOXOAMMBIX YMECHHIA,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATILHOM Cpelie;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
JKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMaHUE IIEHHOCTH 3/I0POBOTO U
O0e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
du3nYeCKOMy M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOICHUS
mpaBuiI 0€30MMaCHOTO TTOBECHUS ITPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIHSX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

CTIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIy9aeMble NMPU M3yUYEeHUU XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPEIOH, AJIsT TIOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYPhI, OCO3HAHHUS TJOOATBHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
9KOJIOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B IO3HABATEIHHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATDHI

B cocraBe wmeranpenMeTHBIX pE3yJbTATOB BBIACISAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpPEAMETaX U IMO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOpPHIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO M OCYIIECTBIECHUIO Y4eOHOU
JIEeSITETHOCTH.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornueckue a1efcTBU:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATHUN (BBIACISATh UX XapaKTepHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSIMH), HUCIOJIb30BATh



HOHSTHS JJ11 OOBSICHEHHSI OTJENbHBIX (PAaKTOB U ABJICHUH, BEIOUPATh OCHOBAHUSA U
KpUTEpUU ISl KJIacCU(UKALKUN XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKLuH,
yCTaHaBIMBATh IMPUUYMHHO-CIEJACTBCHHBIC CBSI3M MEXAY OOBEKTaMH H3Y4YCHHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHATH B TMPOLECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTanpeaMETHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYecKas QopMylla U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, ¢ YYETOM
ATHX MOJENBHBIX IMPEACTABICHUN BBIBIATh M XapaKTEPH30BaTh CYIECTBEHHBIC
NPU3HAKU U3YyYaeMbIX 0OBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEYMS B U3yYAEMbIX MPOLIECCAX U SABJICHUSX.

Bba3oBble uccienoBarTebcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABICHHBIE BOINPOCHl B KAue€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKXKE B KAyeCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHNe OmbiTa MO IUIAHUPOBAHUIO, OPTraHU3alUd M IPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHUE HaOMoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJbTar, PopMyIHpoBaTh 000OLIEHUS U
BBIBOJIbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMSI, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YMEHHE BBIOMpaTh, AHATM3UPOBATH M HWHTEPIPETHPOBATH HMH(POPMAIIHIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOIyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHAITh Pa3lIuYHbIE METOJBI M 3allpoChl MPHU TOUCKE U 0TOOpe
UHGOpPMAIIMM W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONpPENEIEHHOIO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANIbHYIO (DOpMY TIpecTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh peEIlaeMble 3a/adydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu opmMamu rpaduKu 1 IX KOMOWHAISMY,

YMEHHME HCIIOJIb30BaTh UM aHAJIW3UpOBaTh B IIpoliecce Y4YeOHOH W
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,



CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOLIEH MNPHPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHMBeEpPCaJbHble y4eOHbIe JeHCTBHS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJi¢ Juajora W (WJIM) JIHUCKYCCHH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMS IPEJI0KEHHOM 3aauH;

YMEHUS  NPEJICTaBIATH  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAaX; Je€JaTh IMPE3EHTALHUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUsI Y4EeOHOrOo COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXJeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMUHAIUSA
COBMECTHBIX JEHCTBUM, OINPENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsiTuBHbBIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIBHOCTH, IUIAHWPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJI30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIAraéMble B YCIOBUU 33JIaHUN.

INPEJIMETHBIE PE3YJIBTATBI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB II0 OCBOCHHIO 00s3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue g TpeAMETHOM o0nactu  «XUMHS», BUIABI
JNESITEIbHOCTH 10  TOJIYyYEHHWIO HOBOTO  3HAHMS, €ro  HWHTEepHpeTaluH,
peoOpa30BaHUIO M IPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHX.

K xoHiy 00yuenus B 8 kij1acce rnpeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMWYECKUH BJIEMEHT, MPOCTOE BENIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpPOJIHAs M HEOJHOPOHAs ), BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,



MaccoBasi 10Js1 XUMUYECKOTO AJIEMEHTa B COeIMHEHUU, MOJIIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHHS, XUMHUYECKasl peakuus, KiacCu(UKauus peaklMil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JI0KEHUS, PEAKIUU 3aMEIICHUS, pPEaKIUuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIII0BOU Ah(EKT peakium,
SAIpO aroma, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOUTanb, paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS M HEMNOJSIpHAs KOBAJEHTHAs CBS3b,
WOHHas CBSA3b, MOH, KATUOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAsl KOHLIEHTpAI|sl) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILCHMIA;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHMBOJHKY [UIsI COCTaBlieHUS (HopMyl
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINIA;

OIPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPTraHWYECKUX COCIUHEHUSX;

packpbeiBaTh cMbica llepuonmueckoro 3akona [I. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B llepuogumueckoil cucreme,
3aKOHOB COXPaHEHHs MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YU€HUs, 3aK0OHa ABOraapo;

ONKCHIBATh M XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuognueckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATHS «rJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie u
OoNbllIMe TNEPUOAbl, COOTHOCUTH O003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa Xumudeckux diemernToB [, H.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacrpeaeieHle UX Mo 3JEKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuy (IO YWCIy W COCTaBy YYacTBYIOLIUMX B pPEaKLUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKAAsl ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;



MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTECKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOTO »dJIeMEHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIbHON JIeATeIbHOCTH — aHaJIHu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTeMATHU3aluIo, KiIacCU(PHUKAIIUIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€H — JUISI M3YyYEHUs] CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTECTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeIOBaTh  NpaBWIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0Ml U
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWaM OOpaIllCHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JI0JIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBAaTh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYCH U KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHK U JPYTHE).

K konIy oOyueHus B 9 kj1acce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHUYECKUM
AJIIEMEHT, aTOM, MOJIEKyJla, HOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKas CBs3b, TEIUIOBOU d(PdeKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJCKTPOJMTHUYECKAs] TUCCOLUALNS, PEaKIUd HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble H
HEeoOpaTUMbIE pPEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAINIMYecKas pemeéTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeiabHO OMyCTUMAas
koHueHtpanus [IJIK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;



UCIIOJIH30BaTh XMMHUYECKYI) CHUMBOJHMKY JJISI COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMUYECKON
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHCHUSX, 3aps MOHA MO0 XUMUYECKON (QopMylie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menaeneesa u
JIEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATH U XapaKTepu30BaTh
tabnmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKHX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie ¥ OOJdbIIME TMEPUOABI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesiefieHie HUX 10 DJIEKTPOHHBIM  CJIOSIM), OOBICHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 W3MEHEHHUIO CTENEHEH OKHCICHHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs ONHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKLINN;

COCTaBJIAITh YPAaBHEHUS DJEKTPOJIUTHUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca dTUX PeaKInii;
MPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;



e BBIYUCIIATH OTHOCHUTEIHHYIO MOJIEKYJSIDHYIO H  MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEaAKITHH;

e coOmrofaTh  MpaBWiIa  MOJB30OBAHHUS ~ XUMHUYECKOW  TMOCYIOM |
7a00paTOpHBEIM  O0OpPYJOBaHWEM, a TaKXe TMpaBWwia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa M YTICKUCIIOTO ra3a);

e TPOBOAWTH  PEAKIUH, TOATBEPKIAIOIINE  KAUYECTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OpoMuU-,
nonua-, kapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHBl AMMOHUS M MOHBI W3YYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

e TPUMEHATH OCHOBHBIC OTIEPAIMH MBICIUTEIHLHOW NESITCIILHOCTH — aHaIu3
U CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEMATHU3aIMI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICIICHHBIH ).

Kpurepuu cucreMbl OlleHUBAHUA

IIpoBepka 3HaAHUM ONPEAEIIIETCA KPUTEPUAMHU, KOTOPBIE OTIIMYAOTCA IPU  YCTHBIX
OTBEeTaxX 00y4aroUMXCsl U MPY BBITTOJHEHUH MUCbMEHHBIX pa0oT.

1.YcrHblii OTBET.

«5» - OTBET IOJHBIM, NTPABUJIBHBIA HA OCHOBAHUU M3YYEHHBIX Teopuil. Marepuan
U3JI0)KEH B JIOTMYECKOM IOCIEN0BATENbHOCTH, JIMTEPATYpHBIM s3bIKOM. OTBeT
CaMOCTOSITEIIbHBIN.

«4» - OTBET NOJIHBIN, NMPABUJIBHBI HA OCHOBAaHWH M3YyYEHHBIX TeOpui. Marepuan
W3JIOKEH B JIOTUYECKOW MOCIIEIOBATENBHOCTH, JINTEPATYPHBIM A3BIKOM, IPU 3TOM
JOTYIIEHbl 2 — 3 HECYIIECTBEHHbIE OIIMOKH, WCIPABIIEHHBIE MO TPEOOBAHUIO
YUUTES.

«3» - OTBET MOJHBIA, HO MPU FTOM JAOIYIIEHa CYIIECTBEHHAs] OIIMOKA UM OTBET
HETIOJIHBIM, HE CAaMOCTOSITEIbHBIM, HapyLIEHA JIOTMYECKas IMOCIEA0BATEIbHOCTb.
«2» - Tpu oOTBeTe OOHApY)KEHO HEMOHUMAaHHE Yy4YalulUMHUCS OCHOBHOI'O
COJIEpKaHusl, WM JOMYIIEHbl CYIIeCTBEHHbIE OIMIMOKH, KOTOPhIE YUEHUK HE CMOT
ucIpaBuTh. He naHbl OTBETHI HA BCLIOMOTATEIbHBIE BOIPOCH! yUUTENs. JlOnyIeHsl
rpyOble OIMOKH B ONPEAEICHUSIX, TEPMUHAX.



2. OneHka JIKCNEPUMEHTANbHBIX yMeHMid. OlleHKAa CTaBUTCS Ha OCHOBAaHUU
HAOJTFOICHUS 32 yYalTUMUCS U THCbMEHHOTO OTYETa 3a padoTy.

«5» - DKCHEPUMEHT, MPAKTUYECKOE 3aJaHUE€ BBINOJHEHO MOJHOCTBIO, CIETaHbI
npaBuiibHble HaOMOJeHUs | BbIBOAbL. CoOONIOACHBI BCE TNpaBUiIa TEXHUKHU
0€30IacCHOCTH.

«4» - DKCHEPUMEHT, MPAKTUYECKOE 3aJaHUE€ BBINOJHEHO MOJIHOCTHIO, CHEJIaHbI
NpaBWIbHbIE HaAOMIOAEHUS W BbIBOABL. CoOOJIIOAEHB BCE MpaBUiia TEXHUKHU
oe3zonacHoctu. Ho mpu 3TOM JomylieHbl HECYIIECTBEHHBIE OIIMOKH B
oopMIICHUH.

«3» - paboTa BBIOJIHEHAa HE MEHEe, YeM HaIOJIOBUHY, WM JOIyIIeHa
CYILIECTBEHHAsl OIIKMOKa B HAOJIOACHUAX, BBIBOJAX, B COOJIOJCHUM MpPaBUI IO
TEXHUKE O€30MaCHOCTH.

«2» - paboTa BBITNIOJHEHA HE MEHEEe, YeM HAroJOBUHY, HO JOIYIICHBI IBE U Ooee
CYIIIECTBEHHbIC OIIMOKM B HAOJIONCHUSIX, BBIBOAAX, WJIM HapyIICHbI IpaBUia
TEXHUKHU 0€30MacHOCTH, UJIU MpaKTUYECKasi paboTa HE BHINIOJIHEHA, UK paboTa He
odopmIieHa B COOTBETCTBHUHU C MpaBUiIaMu 0(hOpMIICHUS

3. OueHka yMeHMH pelIaTh pacyeTHbIEC 3a1a4YH:

«5» - 00OCHOBaHHOE, MPaBUJILHOE PEIICHUE PACUETHBIX 3a7ad; HET OUIMOOK,
3aJlaya pellieHa parMoHaIbHBIM CIIOCOOOM.

«4y» - pelieHue 3aJa4yu HepalMOHAIBHBIM CIOCOOOM, WJIM B MPOIECCE PEIICHUS
JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIUOOK.

«3» - B Tpoliecce pemlIeHHs 3ajadyd  JOIMyIIeHa CYIICCTBEHHas OIIMOKa B
MaTeMaTUYECKUX PACcUeTax, HO UMEET HYKHYIO MIOCJIEI0BATENBLHOCTh U CTPYKTYPY.
«2» - IMEIOTCS CYIIIECTBEHHBIE OIMMUOKH; HEBEPHOE PEIICHHE 3a/1a4H.

4. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

«5» - OTBET MOJIHBIN U MPAaBWJIbHBIM, BO3MOYXHA HECYIIECTBEHHAs OIIMOKA.

«4» - OTBET HEMOJIHBIN WK JOMYIIEHO HEe 00JIee TBYX HECYIIECTBEHHBIX OIIHOOK.
«3» - paboTa BBINOJHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJIHA CYIIECTBEH-
Has OIIMOKA U MPU ITOM JIBE-TPU HECYIIECTBEHHBIE.

«2» - paboTa BBIMIOJIHEHA MEHBIIE YE€M HAMOJIOBUHY WJIM COAEPKUT HECKOJIBKO
CYILLECTBEHHBIX OLIMOOK; padoTa HE BBINOJIHEHA.

[Ipn oOlleHKE BBIMOJHEHUSI TUCHMEHHOW KOHTPOJBHOM paboThl HEOOXOAMMO
YYUTHIBATh TPEOOBAHUS €IMHOTO OpPorpaduyecKoro peKuma.

5. OneHkKa TecCTOBbIX PadoT.

TecThl, cocTosiue W3 MATH BOMPOCOB MOXHO HCIOJB30BaTh IOCIE H3YYCHUS
Kaxnaoro marepuana (ypoka). Tect m3 10—15 BompocoB wucnonb3yercst s
MEPUOANYECKOTO KOHTPOJIS.

[Ipu onleHMBaHUU UCIIONB3YETCS CIEAYIONIas IIKaa: JIJIsl TECTa U3 MSATHU BOIPOCOB
* HET OIIMOOK — OIIEHKA «5»;



* O7lHA OMINOKA — OTIEHKA «4»;

* IB€ OIIMOKHN — OIICHKA «3»;

* TPU OIIUOKH — OLIEHKA «2).

Tect m3 20—30 BompocoB HEOOXOAMMO HCIOIB30BaTh JJIA TEMaTHUUYECKOTO
(mpomexytouHoro) koutpoid. lllkana onenuBanus:

 25—30 npaBUIBLHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBUJIBHBIX OTBETOB — OIICHKA «3»;

* MEHbIIIE |2 NMpaBUIIBHBIX OTBETOB — OLICHKA «2».

6. Ouenka npoekra.

[IpoekT olEeHUBAETCA MO CACAYIOUUM KPUTEPUSIM:

* coOmroieHNe TpeOOBaHUH K €ro 0(h)OPMIICHHIO;

* HEOOXOJUMOCTh M JIOCTATOYHOCTH JIJIs PACKPBITUS TEMbI IPUBEACHHONU B TEKCTE
npoekTa UHQPOpMAaIIUU;

* YMEHHE CBOOOIHO M3JIaraTh OCHOBHBIE U1, OTPAXKEHHBIC B MPOEKTE;

* CIOCOOHOCTh TMOHATH CYTh 3aJaBa€MbIX BOIIPOCOB 4YJIEHAMH KOMHMCCHUU H
c(hopMyJIMPOBATH TOUHBIE OTBETHI HA HUX.

7. OnleHKa NMCbMEHHBIX PadoT.

Kputepuem olieHUBaHUS KOHTPOJIBHBIX M CAMOCTOSITENIBHBIX  palbOT SIBISIETCS
ypoBHeBas auddepeHimanys 3aJaHui o Mepe CJI0KHOCTH B Oaliax.

- HyneBoli ypoBeHb - OOydaroIIMiiCs HE CHPABHICA C KOHTPOJIbHOM paboTOM
(KpUTHYECKUN YPOBEHB);

- Tlepsriii ypoBeHb - 50-75% mpaBUIBHBIX OTBETOB - «YIOBJIETBOPUTEIHHAS
OLICHKA»;

- Bropoii ypoBens - 76-89% mpaBHIIbHBIX OTBETOB - «XOPOIIOY;

- Tpertuii ypoens - 90-100% mpaBHIEHBIX OTBETOB - «OTIUIHON.

COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaYajibHbIE XMMUYECKHE TIOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HaYK.
Tena wm BemiecTtBa. du3nMuecKue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSTHUE
BeniecTB. [loHATHE O MeTOmax Mo3HaHWsA B XUMHUH. YHCThIC BEIIECTBA U CMECH.
Crioco0nI pa3aeineHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas ¢GopMmyna. BajneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH TIOCTOSAHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAas aToOMHas Macca.



OTHOcCHUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BelmiecTBa. Pacuérel mo ¢opmMmynam
XUMUYECKUX COCTUHEHUM.

du3nyecKue U XMMUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHE ypaBHeHUA. Kiaccudukarms
XUMHUYECKUX peaKIUil (CoeqMHEHMS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/A0H, MpaBuUiaMu padoThl B JabOpaToOpuu U
npuéMaMu oOpamieHus ¢ JIabopaTOpHBIM 00OPYJOBaHHEM, U3yUCHHE U OMHCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasimokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCH]IA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE XKene3a ¢ pacTBopoM cosd meau (1),
U3y4YeHHUE CIOCOOOB PAa3JCICHUs] CMECEH: ¢ MOMOIIbI0 MAarHuTa, (UIbTpOBaHUE,
BBITIApYBaHUE, TUCTWUISAIUS, XpoMaTorpadus, MpoBEEHUE OYUCTKU MOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(I1apoCTepIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaoposn — 37I€eMEHT U mpocToe
BemectBo. Haxoknenuwe xucimopoia B TpupoAe, (PU3MUYECKHE M XUMUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunpbl. [lpumenenue xkucnopona. CrocoOsl
MOJIYYeHHUS] KUCTopoJa B J1abopaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBoli 3p(}EKT XMMHUYECKOW pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — asnemeHT M mpocroe BemectBo. Haxoxkaenuwe Bomopona B
npupoje, GuMyeckue ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHust. Kucmotel u comnu.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceplllieHHbIE M HEHACBIIIEHHbIE PacTBOPhbI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jig BELIECTBA B pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.



Ponp pacTBOpOB B mpUpOJie U B *KU3HU yeiaoBeKa. KpyroBopoT BOJIbI B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCUJIOB:  cosieoOpa3yromiyie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudpukanuss oCHOBaHWM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
ocHoBaHuy. [lonydyenre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[lonmy4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[TonmydyeHue conei.

['eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, ITOIYYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpeKpailleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMMCaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUE, PACIO3HABAHUE U H3YUCHHE
CBOWCTB Bojopojia (ropeHue), B3aumojeicTeue Bogopona ¢ okcuaom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAILUIAMU
(HatpueM ©  KanblieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCIOT W IIEJIOUEH,
uzydyeHue B3aumozeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C MeTajulaMHu, peakluuil HeUTpalu3aldu, MOJTYyYEeHHE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajlla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTAIbHBIX 33/lad MO0 TeMme «BakHeillne KiIacchl HEOPraHUYEeCKUX
COCIMHEHUN.

Ilepuoanuecknii 3axkon u Ilepuoamyeckasi cucreMa XHMMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHue aroMoB. XUMHYECKASl CBA3b.
OxucanTeIbHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
IPYINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHBIE METaJIIbI,



raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yIoT aM()OTEPHbBIE OKCHIbI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KoporTkomepuonHas u  JJIMHHONEpUOAHAs  (OPMBI
[Tepuoanueckont cucrembl xumuueckux aneMeHToB [[. 1. MenneneeBa. [lepuobl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3oronel. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomuueckon cucremnl Jl. M. MennaeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaXKJaHVH.

Xumuueckass cBsi3b. KoBalleHTHas (ToJjisipHass M HEMOJSIpHas) CBS3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHusi.  OKHCIHATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponiecchl OKMCIIEHNs U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3LOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAMHM KHUCJIOT M IIEJIOYEH, IPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCSI 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAayUYHbIX
MOHSTUM, TAK U MOHSATUM, SBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHbIN (DAaKT, runoresa, Teopus,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, TMePUOJUIHOCTb, HAOJIOECHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIBI, PaJUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, npixanue, onocdepa.



['eorpadusa: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE MOPOIDI,
NIOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunoanueckuii 3akoH. [leproanueckas cuicTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KA, KalblUs W HX
COCMHEHUM B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CtpoeHue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMUIECKUX PeaKIuid 10 pa3IMYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 00OpaTUMOCTH, MO
YYaCTHIO KaTajni3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusx. [[oHsTHEe 0 TOMOTeHHBIX M TeTepOTEHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOW PEAKIUU M TIOJIOKEHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBrnenue YPaBHEHHI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUA C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenb qucconuanuu. CUIbHbBIC U C1a0bIe dJIEKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE M COKpAlll€HHbIE HOHHBIE YypaBHEHUs peaknuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nuccormanyu. KauecTBeHHbIE peakny Ha UOHBL. [[OHSATHE O THAPOIN3E COJIEH.



Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBHS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMHM KHUCIOT, LIEIOYEeHd U COJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIONIMX ~ TNPHU3HAKM  NPOTEKAHWS  peakluii HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XWMHYECKHME CBOWCTBA Ha IIPUMEPE  XJOpa
(B3auMoOJIEHiCTBUE C MeTalylaMH, HeMeTalylaMH, IIejiouaMu). XJIOpPOBOJOPO/I.
ConsHast KHCIOTA, XMMUYECKUE CBOMCTBA, IOJy4YECHHE, NIpUMEHEHueE. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OPraHW3M YEJIOBEKAa. BakHEWIHMe XJIOpUIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHUYeckrue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3NUYECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJY4YEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHM B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIIECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B npupose. AMMHaK, ero
dusznyeckrue 1 XMMHUYECKHEe CBOMCTBA, MOJyuyeHue u npuMenenue. Conu aMMOHus,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHUYECKUE



CBOiicTBa (00OmMe Kak TMPEACTABUTENs Kilacca KHUCIOT W cChenu(uieckue).
Hcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPATbHBIX
ynoopeHuil. XuMHYECKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHele Moaudukanuu Gochopa, UMUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIOOPESHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHUS.  YTJIepoA,  aNIOTPOIHbIE
MOAM(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3NYECKUE U XHUMHUYECKHE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nYecKue W XUMHUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHUE W TpuUMeHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHaUasbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, IPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNKax, yrieBojax — U ux
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHCHUH.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOIYYEHUE U
npumeHenue. CoenuHeHHs KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoii kucinote. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl 6€30MmacHOr0 MCIMOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MMPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwIHue (QU3NYECKHE W XHMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ©u €€  CcOeAUHEHUSMU  (BO3MOXHO  HCIOJB30BAHHE
BHUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIIMBaHUS caxapa IoJ| JehCTBUEM



KOHILICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, W3y4YEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJECHNE KAaUeCTBEHHON PEaKIny Ha Cyab(dar-
MOH U HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHUE C (PU3MUECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEepHUaIIOB), oOpa3iiaMy a30THBIX M (POCHOPHBIX YIO0OpEHUH, MOJydYeHUE,
coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEIACHUE
KaueCTBCHHBIX PEAKIM HAa MOH aMMOHHS U (PocdaT-uoH U M3ydCHHE TPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbEO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLUKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydYeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYECHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAaT-HOHBl W M3YYCHHE I[PU3HAKOB MX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIUEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTajuuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHKa XUMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nojiokeHuss B llepuommueckol cucreme xuMmudeckux diaemeHtos [l .
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIocOOBI TIONy4eHUs: MeTauioB. [loHATHE O KOpPpPO3WM METANIOB, OCHOBHBIE
CcrocoObl 3amThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanementoB /. M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJECHUE B IPHUPOJIE.
duznyeckre U XMMUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHEHNH.

[[lenoyno3emenbHble METAUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
[Tepuognueckout cucreMe xumuueckux 3neMeHToB J[. 1. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B Ipupoe. Pru3nuecKkne 1 XMMUYECKUE CBOMCTBA MarHus
U Kaibliusa. Baxuelue coequHEHUS KalblUs (OKCHI, THIPOKCHI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHHN: TIos10keHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AITIOMUHUS.



JKeneso: nmonoxenue B [lepuonndeckon cucteMe XMMAYECKUX 3J1EMEHTOB /1.
N. MenneneeBa, CTpOoe€HHE aroMa, HaxoxaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/NIOB M CIJIaBOB, WX (UIHYECKUMHU
CBOMCTBaMH, H3yUYCHHE PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAaHHE  BHJICOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HaGMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIIUBAHUS
IJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIh30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkunelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEIHEBHOM >KM3HM 4YesnoBeKa. be3zomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesbHas IOomycThUMas
KOHIIEHTpaius BeuiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
npooem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€W MPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOIUIHOCTh, HAOIIOCHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

®usuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUM 3apsiji, MPOBOJHUKH,



NOJYIIPOBOJHUKH, JHUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, Tel0, O00BEM,
arperaTHoe COCTOSTHHE BEILECTBa, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJITHUECKAs
peméTKa, CIUIaBbl, (PM3UYECKUE BEIHYMHBI, CIMHUILI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocuHTe3, ApIxaHue, Omocdepa, dKOCHCTEMa, MHHEPAJIbHBIC
yIoOpEeHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
TI0JIE3HBIC UCKOIAeMBbI€, TOTUTUBO, BOAHBIC PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HanmenoBanue KosmmuecTBO yacos DJIEeKTPOHHbIE Buabl 1esiTeIbHOCTH 00y4YalOMIMXCsl €
n/n pasaenoB U TeM Bcero  Kontpoabubie  IIpakTuueckue (uudpossie) y4eToM padoyeil NpOrpaMMbl BOCIIUTAHUSA
NMpOrpamMMmsl paGoThI paGoThI o0pa3oBaTebHbIE
pecypcsl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
1.1 XUMUs — BaKHas 5 2 bubnmorexa [JOK =~ Jluanor, pacKphIBarOLIMi CMBICH H3y4aeMbIX
00J1aCTh https://m.edsoo.ru/7 MOHSTUH, POJIb XUMUU B IPUPOJIE U KUZHU
eCTECTBO3HAHMUS 1 f41837¢c YeJI0BeKa, €€ CBA3b C APYTrUMHU HayKamHu.
NPaKTHIECKOi [MpakTrkyMm, GOPMHUPYIOIINI IEHHOCTHOE
eATENbHOCTH OTHOIIICHHE K COOJTFOIEHUIO TIPaBUIT
0e30MacHOro MOBEJCHUS MPH padoTe ¢
Henonexa BEIIeCTBAMHU U TAO0OPATOPHBIM
o0opymoBaHUEM, a TAK)KE B CUTYAIHIX,
YTPOKAIOUIUX 37J0OPOBBIO U KU3HH JIIOJIEH.
['pymnioBas paboTa ¢ UCMOMB30BAHUEM TTPH
BBIIIOJTHEHUHN y‘-Ie6HBIX 3az[aH1/n71 U B
MPOIIECCE UCCIIEeI0BATEIHCKON ASITETHHOCTH
HAyYHO-TIOITYJIIPHOH JINTEPATYPHI
XUMHUYCCKOIr'o COACPpIKAHUSA, CIIPABOYHBIX
MaTepuaioB, UHTEPHET-PECYPCOB.
1.2 Bemecrsa u 16 1 bubmuorexa [IOK = PassuBatoume yueOHble cuTyanuu,
XUMHUYECKHUE https://m.edsoo.ru/7 = HampaBJeHHbIE HA IPUMEHEHHE
peakuuu f41837c €CTECTBEHHO-HAYYHBIX METOJOB ITO3HAHUS U

OCHOBHBIX OIEPAIUH MBICIUTEIBHON
JACATCIIBHOCTHU JJI1 U3YUYCHUA BEILICCTB U
XUMHYECKUX PEAKITH.

OBpucTHUYecKas Oecesia, pacKphIBaroIIas
CMBICJI U3y4aC€MbIX MOHATHI U 3aKOHOB.
Junaktruyeckue urpbl, GOpMUpPYIOLITIE
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LIEHHOCTHOE OTHOLICHUE K COOJIOICHUIO
MpaBuiI OE30MaCHOTO MOBEACHUS MPH padoTe
C BelIecTBaMu U Ja00paTOPHBIM
000pyIOBaHHEM, a TAKKE B CUTYalHsX,
YTPOKAIOMIVX 37J0OPOBBIO U YKU3HU JIIOJIEH.
PaboTa B mapax ¢ UCTIONB30BaHUEM MPH
BBITIOJTHEHUN Y4E€OHBIX 3a1aHUH U B
MPOIIECCE UCCIIeOBATETBCKON AeSITETFHOCTH
Hay4YHO-TIOYJIIPHOM JINTEPATYPHI
XUMHYECKOTO COePIKaHMUs, CIIPABOYHBIX
MaTepraioB, HHTEPHET-PECYPCOB.

Pa3znen 2. BaxxuHeiimue npeacraBuTelI

2.1

2.2

Bo3ayx. Kucnopon.
[Toustue 06
OKCHAX

Bonopoa. Ionstue
0 KHMCJIOTaxX M COJISIX

6

U HEOPraHMYeCKHX BellecTB
1

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7

Hwaior, popMupyromuid yMeHue
XapaKTepu30BaTh COCTAB BO3yXa, OOBSICHATDH
CYIIHOCTH DKOJIOTHYECKUX TPOOIIEM,
CBSI3aHHBIX C 3arpsA3HEHUEM BO3IyXa.
[TpakTHKyM, POPMHUPYIOIINIA IIEHHOCTHOE
OTHOIIICHHE K COOJTIOICHHIO TIPaBUIT
0e30MmacHOro MOBEJCHUS MPH padoTe ¢
BEILIECTBAMH M JIA00PaTOPHBIM
000pyZOBaHKNEM, a TAKKE B CUTYAIIHsX,
YTPOKAFOLIUX 3JOPOBBIO U KH3HU JFOJICH.
I'pynmoBasi paboTa ¢ HCIOJIIB30BaHUEM ITPU
BBIIIOJTHEHUHN yT-Ie6HI)IX SallaHI/Iﬁ hUB
MIPOLIECCE UCCIIEA0BATENbCKOM AesITETbHOCTH
Hay4HO-TIOIYJISIPHOM JINTEPaTyphl
XUMHUYCCKOI'0 COJACPIKAHUSA, CIIPABOYHBIX
MaTepHajoB, HHTEPHET-PECYPCOB.

[Huanor, popmupyrommi
MHPOBO33PEHUYECKUE MPEICTABICHHS O
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f41837c

BEIICCTBE U XUMHUECKUX PEAKIHIX C HUM,
YMEHHE XapaKTepU30BaTh 3HAUECHHE
BEIIIECTBA B IPUPOJE U KU3HU YEIOBEKa.
[IpakTukyMm, GOPMHUPYIOMINI IEHHOCTHOE
OTHOIIEHHE K COOIIOIEHUIO ITPAaBUIT
0e30MmacHOro NoBeICHUs MpU padoTe ¢
BEIIECCTBAMU M J1a00PaTOPHBIM
000pyIOBaHHEM, a TAKXKE B CUTYALMAX,
YTPOKAIOUIUX 37JOPOBBIO U KU3HH JIIOJIEH.
I'pynmoBas pabota ¢ HCIOIB30BaHUEM IIPU
BBINOJIHEHUN Y4€OHbIX 3a1aHUH U B
IIPOLIECCE UCCIIEA0BATENbCKOM JESITENBHOCTU
HAYYHO-TIOIYJISIPHON JINTEPaTyphI
XUMHYECKOTO CO/IEP)KaHMUs, CTIPABOYHBIX
MaTepHaJIOB, HHTEPHET-PECYPCOB.

2.3

Bopa. PactBopsl.
ITonsarue 00
OCHOBaHHUIX

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837c

Huaior, hopMupyrommii
MHUPOBO33pEHYECKHE TIPEICTABICHUS O
BEIIECTBE U XUMUYECKUX PEAKIMAX C HUM,
YMEHHE XapaKTEepPH30BaTh 3HAUECHHE
BEIIECTBA B MIPUPOJIE U KUZHU UEIOBEKA.
OBpuctuieckas Oece/ia, BhISBISIOMIASL
CYLIHOCTb HKOJIOIHYECKUX MPOOIIeM,
CBA3AHHBIX C 3aTPSA3HEHUEM MIPHUPOIHBIX BOJ,
CHOCOOBI OYMCTKU BOABI OT IPUMECEH, MEPHI
10 OXpaHe BOJ OT 3arpsI3HEHMUS.

[MpakTkyM, GOPMHUPYIOIINI IEHHOCTHOE
OTHOIIIEHKE K COOIIOIEHHUIO TPaBUIT
0€e301acHOro NOBEeICHUS IPH padoTe ¢
BEIIECTBAMH 1 J1a00PaTOPHBIM
000pyIOBaHHEM, a TAKKE B CUTYaILHsAX,
YTPOKAIOMINX 37J0OPOBBIO M KU3HU JIIOJIEH.
PaboTta B mapax ¢ UCIIONb30BaHUEM NIPH
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2.4

OCHOBHBIE KJIACCEI
HEOPraHUYECKUX
COEIUHEHUI

Hroro no paszneny
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31

bu6mmoreka [JOK
https://m.edsoo.ru/7
f41837c¢

BBITIOJIHCHUH YUeOHBIX 3a/IaHUI U B
HpOLIECCe UCCIEI0BATEIBCKON IS TEIbHOCTH
Hay4YHO-TIOMYJISIPHOM JIUTEpaTyphl
XUMHYECKOTO CO/ICPKAHUSI, CITPABOYHBIX
MaTepuaIoB, HHTEPHET-PECYPCOB.
Huainoru, popmupyromme
MHPOBO33PEHYECKUE MPE/ICTABICHHS O
BEILIECTBAX M XUMHYECKUX PEAKIUIX,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAYKHU U COCTABJIAIOIIUX OCHOBY
JUIS| IOHUMAHUS CYITHOCTH HAy9YHOU
KapTHHBI MHPA.

JlMIaKkTHUECKHEe UTPbI, O3BOJISFOLIIE
IPOTHO3MPOBATH CBOMCTBA BEIIECTB HA
OCHOBE 001X XUMUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB BEIIECTB, K KOTOPHIM
OHH OTHOCSTCS, @ TAKXKE ITOJITBEPIKIAIOIINE
TCHETUYCCKYIO B3aUMOCBA3b MCKAY HUMU.
[pakTHKyM, GOPMHUPYIOIINIA IIEHHOCTHOE
OTHOIIICHHE K COOJTIO/ICHHIO TIPABUIT
0e30MmacHOro MOBEJCHUS MPH padoTe ¢
BEILIECTBAMH M JIA00PaTOPHBIM
000pyI0BaHKEM, a TAKKE B CHTYAIHsX,
YTPOKAFOLIUX 3JOPOBBIO U KH3HU JFOJICH.

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuuyeckux 3aemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

3.1

Ilepuonnueckuii
3aKOH U
Ilepnonnueckas

7

bubnmoreka [JOK
https://m.edsoo.ru/7
f41837c

Juasor, packpbIBaroIni 3HaUEHUE
[Tepuonuueckoro 3akona u [lepuoauyeckoit
CHCTEMbI XUMUYECKUX djieMeHToB J[. 1.
MenpeneeBa sl pa3BUTUSL HAYKU U
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cucremMa
XUMHUYECKHX
snemenToB . U.
Meuneneesna.
Ctpoenue aToma

MPaKTUKH, HOPMUPYIOLIHIA IEHHOCTHOE
OTHOIIIEHHE K OT€YECTBEHHOMY
KYJIETYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HaCJIEUIO.

I'pynmoBast paboTa ¢ UCIOIB30BaHUEM IIPU
BBITIOJTHEHUN Y4E€OHBIX 3aJaHUM
Hay4YHO-TIONYJIIPHOM JINTEPATYPHI
XUMHUYECKOTO COJIEPKAHUS, CIPABOYHBIX
MaTepuaioB, HHTEPHET-PECYPCOB.

3.2 XHUMHYECKas CBS3b. 9 bubmmoreka [JOK ~ Jlnanoru, pacKpbIBAOIIIE CMBICI H3y4aeMbIX
OKHUCITUTENTBHO- https://m.edso0.ru/7 ~ TOHATHIA M GOPMHUPYIOIIHME HAYYHOE
BOCCTAHOBHTEJBHBIE f41837¢ MHPOBO33PCHHUE.
peaKiy PaboTa B mapax ¢ UCTIONB30BaHUEM MPH

BBIITIOJTHEHUH y‘I66HLIX 3a£[aHPII>i U B
MPOLIECCE MCCIIE0BATENBCKOM JIEITENLHOCTH
HAyYHO-TIOITYJISIPHOHN JINTEPATYPHI
XUMHUYECKOT'0 COACPIKAHUA, CIIPAaBOYHBIX
MaTepHaIoB, HHTEPHET-PECYPCOB.

Hroro mo pazueny 16

OBUIEE KOJIMYECTBO 68

YACOBIIO

I[TPOTPAMME
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9 KJIACC

Ne HaumenoBanue KoanuecTBo 4acoB JIeKTPOHHBbIE Buanl gesireJJbHOCTH
n/n pa3aesioB U TeM Bcero  Koutpoabubie IIpakTHueckue (undposbie) 00y4aroIUXCcH ¢ y4eToM padoueil
MPOrpamMmbl PadoThI PadoThI oOpa3oBaTesibHbIE NPorpaMMbl BOCIMTAHUS
pecypcbl

Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu

1.1 [ToBTOpenue u 5 1 bubanoreka [JOK Huanor, hopMuUpyrommii
yriryosieHue https://m.edsoo.ru/7f4 =~ MHPOBO33pEHYECKHE MPEICTABICHUS O
3HAHWI OCHOBHEIX 12636 BEIIECTBAX U XUMUYECKUX PEaKIUAX,
paszeios Kypea 8 COOTBETCTBYIOIIUX COBPEMEHHOMY
KIacca YPOBHIO pa3BUTHS HAYKU U

COCTaBJIAIOIIUX OCHOBY IJIA IOHUMAaHUA
CYIIHOCTH HAYYHOU KapTUHBI MUPA.
Pabora B mapax Ha

MPOTHO3UPOBAHUE CBOVCTB BEILIECTB B
3aBUCUMOCTH OT UX CTPOCHUA.
I'pymnmorast paboTa ¢ UCIOIb30BaHUEM
MpY BBITIOJTHEHWH YUEOHBIX 3aJIaHUH U B
mnmpounecce HCCHGHOB&TGHLCKOﬁ
JIEATEIbHOCTH Hay4YHO-TIOIYJISIPHOM
JIATCPATYPbl XUMHUYCCKOI'O COACPIKAHUS,
CIIpaBOYHBIX MAaTC€pPUAIOB, MHTCPHET-
pecypcos.

1.2 OCHOBHBIC 4 but6mmoreka [IOK OBpuctrdeckas Oecesia, PacCKphIBaroIIas
3aKOHOMEPHOCTH https://m.edsoo.ru/7f4 CMBICJT U3YYaEMBbIX MOHITHH U
XUMHYECKUX 12636 IMO3BOJIAIOIAS IPUMEHSTh 3TH IMOHATHS
peaKHI/II\/II IIpu OIMMCaHNU CBOUCTB BCIICCTB U UX

MIpEBpAICHUN.
Pa3zBuBaromme yaeOHbIE 3a1a91 Ha
MPOTHO3UPOBAaHUE BO3MOKHOCTH



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

MPOTEKAHUSI XUMUYECKHIX TIPEBpaIleHUi
B Pa3INYHBIX YCIOBUSIX.

I'pymmioBast pabora ¢ UCIOTB30BaHUEM
MIPH BBITIOJTHCHUY YYEOHBIX 3aJJaHHid U B
MPOIIECCE UCCIIEe0BATEIHCKON
JIESATEIILHOCTY HAYYHO-TIOMYJISIPHOM
JIUTEPATYPhl XUMUYECKOT'O COJICPIKAHMS,
CIIPABOYHBIX MaTEpUaIOB, HHTEPHET-

pecypcos.

1.3 = DraexrponuTHyecKa 8 bubmmoreka [JOK OBpucTHYECKas Oecesa, paCKphIBaroas
sl TUCCOLMAIIHS. https://m.edsoo.ru/7f4 CMBICJI U3y4aE€MBIX IIOHATHI U CMBICI
XUMHYECKHE 12636 TEOPHH DIIEKTPOIUTHIECKON
PeaKIyy B IOUCCOIIUAIIHH. )
PacTBOpax [TpakTukym, hOpMUPYIOTITHIA

IIEHHOCTHOE OTHOIICHUE K COOJI0ICHUIO
MpaBwil 6€30MIaCHOTO TTOBEICHISI TIPH
paboTe ¢ BelecTBaMy U 1aOOPATOPHBIM
000pyI0BaHUEM, a TAK)KE B CUTYAI[USX,
YIpOKarouux 310pOBbIO U JKU3HU
JIIOJIEH.

PaboTa B mapax ¢ UCTIONIB30BaHUEM TIPH
BBIINTIOJTHCHHU N y‘IeGHHX 3a,Z[aHI/Iﬁ nB
HPOIIECCe MCCIIeA0BATEIbCKOM
ACATCIbHOCTH Hay‘{HO—HOHYHHpHOﬁ
JIMTECPATYypPbl XUMUYCCKOI'0 COACPIKAHNUA,
CIIpaBOYHBIX MaT€pHUaI0B, MHTCPHET-
pecypcos.

Hroro no pazneny 17

Paspnen 2. HemeTa/uibl M UX COeAMHEHUS

2.1 O6mmas 4 bubaunoreka [JOK Huainor, hopMupyromuii
XapaKTepUCTUKa https://m.edsoo.ru/7f4 =~ MuPOBO33pEeHYECKHE NPEJCTABICHUS O
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XUMUYECKUX
3emeHToB VIIA-
rpyninsl. ['ajgoreHsl

1a636

BEIIECTBAX M XMMUYECKUX PEaKIHsIX,
COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
COCTABJISIIOLIMX OCHOBY JJIsl IOHUMaHHUS
CYLIHOCTH Hay4YHOH KapTHHBI MUDA.
PazBuBatomue yueOHbIe 3aJa9 Ha
XapaKTePUCTUKY (PUZNICCKUX U
XMMHAYECKUX CBOMCTB IMPOCTHIX BEILECTB
raJlOTeHOB Ha MPUMEpE XJIopa U
CJIO’KHBIX BELIECTB (XJIOPOBOIOPO.A,
XJIOpHJIA HATPHSI), CIIOCOOOB UX
MOJTyYeHUs], TPUMEHEHUE U 3HAUCHHE B
MIPUPOAE U KU3HH YETIOBEKA.
[MpakTuky™m, popMupyrommii
LIEHHOCTHOE OTHOLIEHHUE K COOIOACHUIO
paBuiI 6€30MaCHOTO MOBEACHUS IIPH
paboTe ¢ BelecTBaMU 1 J1a00paTOPHBIM
000pyIOBaHHEM, a TAKXKE B CUTYaLHAX,
YIPOKAIOUINX 3I0POBBIO U )KU3HU
JIOJEH.

2.2

Ob6mas
XapaKTepUCTHKA
XUMHNYECKUX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f4
12636

Huanor, popmupyronmii
MHPOBO33PEHUYECKUE PENICTABICHUS O
BCIIECTBAaX U XUMHNUYCCKUX pCAKIIHAX,
COOTBETCTBYIOILINE COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U
COCTAaBJIAIOIIUX OCHOBY IJIA ITIOHUMAaHUA
CYIIHOCTH HayYHOM KapTHHBI MUpA.
Pa3BuBaromue yuebHble 3a/1a4H Ha
XapaKTEPUCTUKY (PUIUUECKUX U
XUMHUYECKUX CBOIMCTB IPOCTOTO
BEILIECTBA CEPhI U €€ COeIMHEHUH,
CHOCO0OB MX MONTyYEHHs, TIPUMEHEHHE U
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3HaUYCHHUE B MIPUPOJIC U KU3HU YETIOBEKA.
Junaktrueckas urpa, GopMUpPYIOIIas
yMeHHe 00BACHATH CYIITHOCTD
IKOJIOTUYECKUX TIPOOJIEM, CBS3aHHBIX C
mepepadoTKOI COeTUHEHUH CepHI.
[pakTukyMm, OpMUPYIOTITHI
IIEHHOCTHOE OTHOIIICHUE K COOJIOJICHHIO
MpaBwiI 6€30MaCHOTO TTOBEICHIS TIPH
paboTe ¢ BelecTBaMU U JIAOOPATOPHBIM
obopymoBaHUEM, a TAK)KE B CUTYAIHIX,
YTPOKAIOIINX 37JOPOBBIO M KU3HU
JIIOJIEH.

2.3

Oobmas
XapaKTEPUCTHKA
XUMHAYECKHIX
anemMeHToB VA-
rpynnsl. A30T,
dochop u ux
COEZIMHEHUs

bubnnoreka IIOK
https://m.edsoo.ru/7f4
12636

Huanor, popmupyronmii
MUPOBO33PEHUYECKHE MPEACTABICHUS O
BEIIECTBAX M XUMHYECKUX PEaKIIHUIX,
COOTBETCTBYIOIINE COBPEMECHHOMY
YPOBHIO PAa3BUTHUS HAYKH U
COCTABJISIOIINX OCHOBY JUTS HOHUMAHUS
CYIIHOCTH HAYYHOU KapTHUHBI MUPA.
PasBuBarorue yueOHbIC 3a/1a4M Ha
XapaKTePUCTUKY (PUZUIECKUX U
XUMHUYECKHX CBOMCTB MPOCTHIX BEINECTB
aszota u (hocopa U UX COeTUHCHUM,
Croco00B UX TONyUCHUS, IPUMEHEHHE U
3HAUCHHUE B TIPUPOJIC U KHU3HH YETOBEKA.
Junaktuueckas urpa, GopMHPYIOIIas
yMEHHE OOBSICHATH CYIIHOCTb
9KOJIOTHYECKHX MPOOJIEM, CBSI3aHHBIX C
HaXO0XJCHUEM COCTMHEHHUI a30Ta 1
(docdopa B okpyxarolei cpese.
[Mpaktukym, GopMUpyrOIINi
LEHHOCTHOE OTHOLIEHHUE K COOIOICHHIO
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2.4

Ob6mas
XapaKTEepUCTHKA
XUMHUYECKHUX
aneMeHToB |V A-
TPYIIBL. YTIEPOI
Y KPEMHHH U UX
COEIMHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
12636

MpaBuiI 0E30MaCHOTO MOBECHHUS TIPU
pabote c BemecTBaMU M 1a00paTOpHBIM
000pyI0BaHKEM, a TAKKE B CUTYAIHSAX,
YIPOKAIOLINX 3I0POBBIO U )KU3HU
JIIOJIEH.

Huaior, popmupyrommit
MHUPOBO33pEHUYECKIE MPEACTABICHHS O
BEIICCTBAX ¥ XUMHUCCKUX PCAKITUSIX,
COOTBETCTBYIOIINE COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIONIMX OCHOBY JIJISI TOHUMAHHS
CYIIHOCTH HAYYHOU KapTHHBI MUPA.
PasBuBarorue yueOHbIC 3a1a4M Ha
XapaKTepUCTUKY QU3NIESCKUX U
XUMHYECKHUX CBOMCTB ITPOCTHIX BEIICCTB
yriaepoja u KpeMHHUS U UX COCTUHEHUH,
CHoco0OB UX TONYUYCHHUS, IPUMECHEHHUE U
3Ha4YeHHUE B MPUPOJIE U KU3HH YeTIOBEKa.
Junaktiueckas urpa, GopMHUPYIOIIas
YMCHHUE O6T)$ICH$ITI) CYITHOCTH
9KOJIOTMYECKHUX MTPOOJIEM, CBSI3aHHBIX C
HAXOXKICHUEM YTIIEKHUCIIOTO ra3a B
OKpYyXaroiei cpezie, 00bsICHIThH
B3aMMOCBSI3b HEOPTaHHMYECKUX
COCIIMHEHUH yTIIepo/ia 1 OpPraHUueCKUX
BEIIECTB.

[Ipaktukym, popMupyromumit
[IEHHOCTHOE OTHOIIEHUE K COOIIOICHHIO
paBuI 0E30MIaCHOTO MOBEACHUS MPH
pabote c BemecTBaMU M 1a00paTOpHBIM
000pyI0BaHUEM, a TAK)KE B CUTYAI[UX,
YIPOKAIOLINX 3/10POBBIO U KU3HU
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Hroro no pazneny

Pa3zgen 3. MeTa/IbI M BX COEIUHEHU S

26

JII0JIEH.

3.1

3.2

OO01ue cBOKMCTBA
METAJUIOB

Baxxneiinme
METaJUIBI U UX
COEeIMHEHUS

4

17

bu6nuoreka [JOK
https://m.edsoo.ru/7f4
12636

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
12636

OBpucTHUECKas Oecelia, pacKphIBaroIIast
CMBICJT U3YyYaEMBbIX MTOHITUHN U UX
MPUMEHEHUE IPHU ONIUCAHUH CBOWUCTB
BEILIECTB U UX MPEBPAIICHUM.

Hwaior, popMupyromuid yMeHue
00BSCHATH 00III1e 3aKOHOMEPHOCTH B
HW3MEHEHUH CBOMCTB
3JIEMEHTOB-METANIOB U UX COCAUHEHUI
C Y4€TOM CTPOCHHMS UX aTOMOB.

Pabora B mapax ¢ UCTIONB30BaHUEM TIPU
BEITIOJTHEHUY y4eOHBIX 3aJaHHi U B
IIPOLIECCE UCCIIEN0BATEIBCKOM
JIEATEIbHOCTH Hay4YHO-TIOMYJISIPHOM
JTUTEPATYPHI XUMUIECKOTO COACPIKAHUS,
CIIPAaBOYHBIX MATEPUAJIOB, UHTEPHET-

pecypcos.
Huaior, hopMupyrommii
MHUPOBO33PEHUECKHE PEACTaBICHUS O
BEIIECTBAX U XMMUYECKUX PEaKIHsIX,
COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH U
COCTaBJISIOIIMX OCHOBY JJIs1 TOHUMAaHMS
CYIITHOCTH HAYYHOH KapTUHBI MUpA.
PazBuBatomue yueOHble 3a1a41 Ha
XapaKTEePUCTUKY (PU3NIECKUX H
XUMHYECKUX CBOICTB IMPOCTHIX BEIIECTB
METAJUIOB U X COeIMHEHHH, CIOCO00B
WX TIOJTyYeHUs], IPUMEHEHNE 1 3HaUeHNEe
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Htoro no paznemny 21

B IIPUPO/JIE U KU3HU YEJIOBEKA.
[MpakTukym, GopMUpyIOIINI
[IEHHOCTHOE OTHOIIIEHUE K COOITIOICHHIO
MpaBuiI OE30MaCHOTO MOBEACHUS MPH
paboTe ¢ BemecTBaMHU 1 JIa00paTOPHBIM
000pyIOBaHHEM, a TAKKE B CUTYalHsX,
YTPOKAIOUINX 3/JOPOBBIO U KU3HU
JIIOJIEH.

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 Bemtecra u 4
MaTepHajbl B
JKU3HU YEJI0BEKA

bubnuorexa [JOK
https://m.edsoo.ru/7f4
12636

Hwaior, popMupyromuid yMeHue
XapaKTepu30BaTh POJIb XUMHUH B
Pa3IMYHBIX chepax AesTeNEHOCTH
JII0JIeH, OCHOBHEIC BEIIIECTBA U
MaTepHabl, IPUMEHSIEMbIC B )KU3HH
COBPEMEHHOT'0 YeJIOBEKa.
PazBuBatomiye yueOHbIe CUTYalnH,
(dhopmupytomre yMeHus 00bSCHITH
yCIIOBHS 0€30MaCHOTO MCIIOIb30BAHUS
BEIIECTB M XUMUYECKUX PEAKIUH B
OBITYy, aHAIM3UPOBATH U KPUTHUECKH
OIIEHUBATh UHPOPMAIIHIO O BIUSIHUU
HPOMBIIIJIEHHOCTH, CEITLCKOTO
XO0351iiCTBa, TPAHCIIOPTA U JIp. Ha
COCTOSIHUE OKPYKAIOIIEH CPEIbl.
Pabota B rpynnax Ha popMupoBaHHe
YMEHUS OKa3bIBaTh MEPBYIO TIOMOIIIH
P XUMHYECKUX 0XKOTax U
OTpaBJICHUSIX.

Kpyrnsrii cron ¢ o6cyxaenuem npodiem
XMMHUYECKOH U 3KOJIOTUYECKON
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HaNpaBJIEHHOCTH, (OPMUPYIOIINHT
YMEHHE BBICKa3bIBaTh COOCTBEHHYIO
MO3ULIMIO 110 MPOOJIeMe U TpeIaraTh
BO3MO’KHBIE ITyTH €€ peIIeHNs.

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Pons XMMuHU B *KU3HU 4eJiOBeKa. Tena u 1 bubanorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE 0 MeTOaX MO3HAHUS B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBuiia paboTh B
3 nabopaTopuu U MPUEMBI OOpAIICHHSI C TAOOPATOPHBIM 1 1 bubmorexa HOK
PATOp P pati PATOP https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 bubmuoreka [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceil (Ha 1 1 bubmuoteka [IOK
IpUMepe OYUCTKHU MTOBAPEHHON COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
A 1
6 TOMBI H MOTICKYITH https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CMBOJIBI) XHMHUYECKUX 1 bubnuoreka [{OK
AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U coXXHBIE BElleCTBa 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa OK
YIApHOe ¥4 https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. X UMHYECKAs 1 bubmuoreka [{OK

dbopmyna. BareHTHOCTh aTOMOB XMMHUYECKUX IJIEMEHTOB

https://m.edsoo.ru/ff0d2eae
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11 OtHocuTenbHas atroMHast macca. OTHOCUTENbHAS bubmmoreka [JOK
MOJIEKYJIIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN bubmorexa LIOK
https://m.edsoo.ru/ff0d350c

Bu6muotexa [JOK
13 KonuuectBo BemectBa. Mosib. MouisipHast Macca https://m.e dsoi_.[ru 1f0d5230

14 duznyecKknue 1 XUMUYECKHe SIBICHUA. XUMUYeCcKas bubnuorexa [{OK
peaxkuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku ¥ yCIOBHSI MPOTEKAHMS XUMUYCCKUX PEAKITUIT bubmorexa LIOK
https://m.edsoo.ru/ff0d3al6

16 3aK0OH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE bubanorexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88

17- Boruncnenus KonuyecTBa, MacChl BEIIECTBA 110 bubnnoreka [JOK
18 YPaBHEHUSAM XUMHYECKHUX PEaKIIUii https://m.edsoo.ru/ff0d5708

19 Knaccudukanms XumMudeckux peakiuii (CoeuHeHus, bubmuoreka [JOK
pa3IoXKeHUs, 3aMellleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34

20 M. B. JIoMOHOCOB — y4E€HBIA-IHITUKIIOTIEIUCT. bu6nmorexa LIOK
O00011eHne U cCUCTEMaTU3aLNS 3HAHUI https://m.edsoo.ru/ff0d40c4

21 KonrtponbHas padora Nel mo teme «Bemecta u bubmuoteka [IOK
XUMHUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290

99 Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopomx — bubmuoreka [IOK
3JIEMEHT U IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e

23 ®dusndeckue 1 XUMHIECKUE CBOMCTBA KHCIOPOa bubnmnoreka [JOK
(peakuuu okucienus, ropenue). [lousatue o6 okcunax https://m.edsoo.ru/ff0d4614

24 CniocoObI Moy4eHUs KUCIopo/ia B Ta0OpaTOpuu 1 bubnmnoreka [JOK
IIPOMBINUIEHHOCTH. [IpuMeHeHne Kucnopoaa https://m.edsoo.ru/ff0d497a

o5 TenoBoit 3 pexT XuMU4ecKol peakiiu, MOHITHE O bu6muoreka [IOK

TCPMOXUMHUYCCKOM YpPAaBHCHHHU, 5K30- U

https://m.edsoo.ru/ff0d4790
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SHAOTCPMHYCCKUX PCAKIUAX

26 TormumBo (HedTh, yroabs U MeTaH). 3arps3HeHre BO3ayXa, bubnmnoreka HOK
CIOCOOBI €0 MPeI0TBPAICHUS https://m.edsoo.ru/ff0d4c4a

97 [TpakTuueckas padota Ne 3 o reme «llonydyenue u bubmmoreka [JOK
cobupaHue KUCIOPO/ia, U3YYCHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

28 Bonopon — anemeHT u nnpocroe BemecTBo. Haxoxnenue Bu6muotexa [JOK
B [IpUpOJIE https://m.edsoo.ru/ff0d4ddo

29 Ou3nyecKkue 1 XUMUUECKHE CBOMCTBA BOJOPO/IA. bubnnorexa [JOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

bubnnorexa [JOK
30 Honsrite 0 kicnoTax 1 comsix https://m.edsog)_.[ru/fdeSOdZ
31 Crioco0slI MoTydeHUs BOAOPO/Ia B TAOOPaTOPHH ﬁg&?ﬁ;fg;gﬁﬁf 044ddo

32 [TpakTrueckas pabota Ne 4 o reme «llonyuenue u bubnnorexa [JOK
coOupaHue BOAOPO/a, U3yUCHHE €0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
33 MonsipHblif 00bEM ra3oB. 3ak0oH ABOTaapo ﬁz§§32;22z2£ﬁiﬁ;0d542e

34 Boruncnenus 00pEMa, KoJIMuecTBa BElIecTBa ra3a mo ero bubmuoreka [IOK
U3BECTHOMY KOJIMYECTBY BELIECTBA MIIU O0BEMY https://m.edsoo.ru/ff0d55a0

35 Brruucnenust 00bEMOB ra30B 110 YPaBHEHHIO PEAKIIUN HA bubmuoreka [IOK
OCHOBE 3aKOHa 00BEMHBIX OTHOILLIEHUI ra30B https://m.edsoo.ru/ff0d5708

36 duznueckre 1 XUMHUUECKHE CBOMCTBA BObI bubmorexa LOK
https://m.edsoo.ru/ff0d587a

. bubnuoteka [JOK
37 CocraB ocHoBanwuil. [lonsTre 06 nHIUKAaTOpax https://m.e dsogru o

Bona kak pactBopurens. Hacelmennsie u
38 HelilacmmeHHe II))aCTBOpBI. MaI(J:J(;:OBaSI JIOJISl BEIIECTBA B bubmorexa [IOK

pacTBope

https://m.edsoo.ru/ff0d5b40
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Pemenne 3amag Ha MacCCOBYIO JOJIIO BCUICCTBA B

bubnunoreka LIOK

39
pacTBope https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padora Ne 5 mo teme «IIpurotoBnenue
40 aCTBOPOB C ONPeICIEHHON MaCCOBOM OISk bubmmorexa [JOK
P p" Pei A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
41 Kontponbnas padora No2 o reme «Kucmopoz. Bogopoa. bubmuorexa [JOK
Boma» https://m.edsoo.ru/ff0d6342
42 OKcupl: cOCTaB, KiaccudUKaIys, HOMEHKIIATypa bubmorexa LOK
AIbE ’ A, P https://m.edsoo.ru/ff0d664e
43 [TosryueHne 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, Bbu6moteka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
44 OcHoOBaHHUsI: COCTaB, KIacCH(pUKAIUA, HOMCHKJIaTypa bubsmorexa [IOK
' ’ HH, P https://m.edsoo.ru/ff0d67ca
45 ITonyyeHne U XUMHUYECKHE CBOMCTBA OCHOBAHUMI bubmorexa [IOK
ya https://m.edsoo.ru/ff0d67ca
46 Kucnotsr: coctas, knaccudukariysi, HOMEHKIATypa bubmorexa LHOK
' ’ HH, P https://m.edsoo.ru/ff0dfee2
47 ITonyueHne u XUMHUYECKHE CBOMCTBA KHCIOT bubmorexa [JOK
v https://m.edsoo.ru/ff0dfee2
48 Conu (cpenHue): HOMEHKIIATypa, CIOCOObI OTy4YeHUs, bubnnorexa [JOK
XUMHYSCKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
49 AKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChI bubmorexa I[JOK
p a . https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUII»
['eneTnueckas CBSI3b MEXKY KJIACCAMH HEOPTAaHMYECKHUX bubnuoteka [JOK
50 N
COeTMHEHNN https://m.edsoo.ru/00ad9a50
51 O00011eHne 1 cucTeMaTU3aINs 3HAHUI bubnnorexa [IOK

https://m.edsoo.ru/00ad9ch2
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59 KonTponsHas padora Ne3 mo teme "OCHOBHBIE KIacChI bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN" https://m.edsoo.ru/00ad9ela
53 [lepBble MOMBITKU KIACCU(PUKAIIMNA XUMUIECKUX bubnuoreka [JOK
aneMeHTOB. [IoHATHE O Irpynnax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
54
xumuueckux diemenToB 1. . MengeneeBa https://m.edsoo.ru/00ada52c
55 Ilepuonasl, TpyHIIbl, HOAPYIIIEI bubmorexa LIOK
PHOZRL, TPY > TOATPYT https://m.edsoo.ru/00ada52c
bubnuoreka [{OK
56 Crpoenne aromoB. CocTaB aTOMHBIX saep. M30Tonb!
p 71ep https://m.edsoo.ru/00ada342
57 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnunoreka LIOK
ITepuoanueckoii cucremsl . 1. MenneneeBa https://m.edsoo.ru/00ada6bc
XapakTepucTuka XMMHYECKOTO 3JIEMEHTA IO €T0
58 nojioxkeHuto B Ilepuoanueckoii cucreme . U bubmorexa OK
p T https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanveckoro 3akoHa JijIsl pa3BUTUS HAYKH
59 u npaktuku. J[. 1. MenaeneeB — y4€HbI, IeIaror u bubmmorexa [JOK
p I A i » 1T https://m.edsoo.ru/00ada96e
TpaKTaHUH
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB XUMHUYECKHUX bubnmorexa LIOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnast xuMu4ueckast CBsI3b bubnmorexa [JOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas moagpHast XUMHUUYECKas CBSI3b bubnnorexa [JOK
p https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HEMospHask XUMAYECKAs! CBA3b bubnnorexa [JOK
p https://m.edsoo.ru/00adaab9
b K
64 CrerneHp OKUCIECHUS nommorexa I10

https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

bubnunoreka LIOK

65 OKHCIIHTEbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 https://m.edsoo.ru/00adb076
bu6nmoreka [IOK
66 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
67 Kontponbnas pabota Ne4 o reme «CtpoeHue aroma. 1 bubmmoreka [JOK
XUMHYECKAs CBA3LY https://m.edsoo.ru/00adb486
68 O0o001menne 1 cucreMaTu3alys 3HaHUH 3a Kype XUMHUU 8 1 bubmmorexa LIOK
KJracca https://m.edsoo.ru/00adb33c
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bubnunoreka [HOK
xumuueckux diemenToB 1. . MenngeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB XUMUYECKUX 1 bubnnorexa [HOK
3JIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubnnoreka [JOK
BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4eckoii CBS3M U TUIBI KPUCTAILTHIECKIX 1 bubnnoreka [JOK
pemeEToK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme «IloBropenue u
5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3zieioB Kypca 8 1 1
KJ1acca
6 Knaccudukamnus XuMruaecKux peakifii mo pa3audHbIM 1 bubnnoreka [JOK
IIPU3HAKaM https://m.edsoo.ru/00adbch0
7 ITonsATHE O CKOPOCTH XUMHUUYECKOU peakuuu. [Ionarue 1 bubnuoreka [IOK
0 TOMOTEHHBIX U I€TEPOTE€HHBIX peaKLUIX https://m.edsoo.ru/00adbe9a
[TonsiTvie 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
8 BIIMSIOLINE HA CKOPOCTh XUMUYECKON peaKuy U 1 bubmmorexa LIOK
p P https://m.edsoo.ru/00adc28c
MI0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIE PEAKIUU 1 brbmmorexa [OK
p https://m.edsoo.ru/00adcade
10 Teopust snexkTponuTHIecKoi quccoruauu. CuibHbIe 1 bu6mmoreka [IOK

U ciaadbie OJICKTPOJIUTHI

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

11 Honnble ypaBHEHHsI peakuii
P peart https://m.edsoo.ru/00add448
12 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHHUM B CBETE bubmunorexa LIOK
MIPEACTABICHHUH 00 DJIEKTPOIUTHICCKOMN TUCCOIIUAITUN https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOWCTBA COJIEN B CBETE NIPEACTABICHUI bubnunoreka [HOK
00 3JIEKTPOJIUTUYECKON JUCCOLIMAIIIHI https://m.edso00.ru/00add8b2
14 [TonsTue 0 TuApOIU3E CoJeh bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
IMpaktryeckas pabora Ne 1. «Perrerne bubnuorexa [JOK
15
IKCIICPUMEHTATBHBIX 337121 https://m.edsoo.ru/00addbfa
bu6mmoreka [IOK
16 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN
= H https://m.edsoo.ru/00addd12
KonTtponpHast padora Ne2 o teme
17 «INEKTPOIUTHYECKAS TUCCOITUALIUSL. XUMHUYECKUE bubmorexa LHOK
P s HHATIL https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
18 OO6m1as XxapakTepUCTHUKa raJOreHOB. XUMUUYECKHE bubnnoreka [JOK
CBOIICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KHCIO0Ta, XUMUYECKUE bubnnorexa [JOK
CBOMCTBA, MTOJIy4YCHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabora Ne 2 no teme «llomyuenue bubnnoreka [JOK
COJIAHOU KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 Borurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIINM, bubnuoreka [IOK
€CJIM OJTMH W3 PEareHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
bubmuorexa [JOK
22 OO01mas xapakTepucTrka 31eMeHToB VIA- TTBI
- P P Py https://m.edsoo.ru/00ade64a
AnnotponHsie Moaudukanuu cepsl. Haxoxnenue
" . bubmuorexa [JOK
23 cepbl U €€ COeIMHEHMH B pupoae. XUMUUYECKUE

CBOMCTBA CEpBI

https://m.edsoo.ru/00ade64a
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24 CepoBoaopo1, CTpocHHE, (PU3HUECKUE U XUMUIECKUE bubnmoreka [JOK
CBOICTBa https://m.edso00.ru/00ade802
25 Oxkcunel cepol. CepHas KHCIIOTa, GU3HYECKUE U bubnunoreka [HOK
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, Jiexallrue B OCHOBE
26 MIPOMBIIIUICHHOTO CII0C00a MOJyYeHUs CEPHOM bubnunoreka [HOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a
CpeJibl COETMHEHUSMHU CEPbI
97 Briuncnenue maccoBoil 1011 BbIXOJa NPOAYKTA bu6mmoreka [IOK
peakuu https://m.edsoo.ru/00adec8a
OO01as xapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIbI.
28 A30T, pactipocTpaHeHHEe B IPUPOIC, PUINICCKUE bubmorexa [JOK
. https://m.edsoo.ru/00adeeat
XUMHUYECKHE CBONCTBA
29 AMMHaK, ero Gu3n4ecKrue 1 XHMUYECKHE CBOWCTBA, bubnuoreka [IOK
IIOJIy4EHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 o teme «Ilonyuenue bubnnorexka [JOK
aMMHaKa, U3y4eHHE €ro CBOUCTB https://m.edsoo.ru/00adf180
31 A3oTHas KucoTa, €€ GU3NIECKUe U XUMUIECKHE bubnuotexa [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIE aMMOHHS B
39 KaueCTBE MHUHEPAIbHBIX YA0OpeHUN. XUMHUUECKOe bubnmnorexa [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpelibl COETUHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
33 ®dochop. Oxcun dhocdopa (V) u dochopnas kucnora, bubnmoreka [JOK
buznyecKkrue 1 XUMHUYEeCKHe CBOMCTBA, MOTyYeHHE https://m.edso00.ru/00adf68a
Hcnons3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX
. . bubnmuotexa [JOK
34 ynoOpeHuil. 3arpsi3HeHre IPUPOIHOI cpeibl

docharamu

https://m.edsoo.ru/00adfc20
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35 Yrnepon, pacpocTpaHeHue B Ipupoe, pusndeckue u bubnmoreka [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuzpl yraeposa, ux (pusnuecKkue u XuMHUIEeCKre

. bu6mmoreka [IOK
36 CBOMCTBA. DKOJIOTHUYECKUE NMPOOIIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuioM yriepoaa (1V)
37 VYronbHas KucioTa u €€ coiu bubmmorexa LIOK
https://m.edso00.ru/00ae006c
[TpakTuueckas pabota Ne 4 o reme "llonyyenue

38 JICKUCITOTO Ta3a. KauecTBeHHas peakius Ha bubmmorexa [JOK
_ . P https://m.edsoo.ru/00ae027e
KapOOHAT-HOH

39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnnoreka [JOK
BEILECTBAX KAK O COEAMHEHUSIX YIilepoaa https://m.edsoo.ru/00ae054e

40 Kpemuwuii 1 ero coeguHeHUs bubnmorexa LOK

P https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
41 JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Bakueiime bubmmorexa [OK
P https://m.edso00.ru/00ae0bf2
HEMETAIUIBl U UX COCTUHEHUS

42 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

43 Konrtponbnas padora Ne3 o teme «Bakneiimue bubnuoreka [IOK
HEMETaJJIbl ¥ UX COCIUHCHUS https://m.edsoo.ru/00ae0el8
OO01mmas xapakTepuCTHKAa XUMUYECKUX IJIEMEHTOB —

44 MeTalIoB. MeTannudeckasi CBsI3b U MeTaJUTHUeCcKast bubnuotexa [JOK
KpUcTauIMdeckas pemeéerka. dusnyeckue cBOUCTBA https://m.edso00.ru/00ae103e
METAJIJIOB

45 XuUMHYECKHE CBONMCTBA METAJIJIOB. bu6mmorexa [IOK
DIEKTPOXUMUYECKUN Psil HAPSHKEHU METAJJIOB https://m.edso00.ru/00ae1156

46 OO6mue cmocoOs! moydeHus: MeTauioB. CIUTaBBbI. bubnmnoreka [JOK

Brruucnenus no ypaBHEHHSIM XUMHUYECKUX PEAKIIHM,

https://m.edso0.ru/00ael1156
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CCJIM OAWH U3 pCArcHTOB COACPIKUT IIPUMECHU

47 [ToHsATHE O KOPPO3UH METAIUIOB bubmmorexa LIOK
https://m.eds00.ru/00ae1278
bubnmoreka [JOK

48 [lenotribre MeTaIb https://m.edsogru/Oan14b2

49 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTUS bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2

50 [I{emoyHO3eMeNbHBIC METALIBI — KAJIbIIUH U MarHUi bubmorexa LHOK
https://m.edsoo.ru/00ae15e8

51 Baxneime coefMHEHNS KaJIbLIU Bubmorexa ITOK
https://m.edsoo.ru/00ae15e8

52 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

N i bu6mmoreka [IOK
53 JKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs https://m.e dsogru 100361886
54 [IpakTryeckast padora Ne 6 o Teme "YKEcTKOCTH BOIBI bubnnorexa [HOK
U MeTobl e€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6mmorexa [IOK

> AiomuHHi https://m.edsogrUIOan1c64

56 AmMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA bubmorexa HOK
https://m.edsoo.ru/00aelc64
bubnuotexa [JOK

S Keneso https://m.edsoErUIOanldBG

58 Oxkcuapl, TuApOoKcU bl 1 conn xenesa (1) n xenesa bu6mmorexa [IOK

D) https://m.edsoo.ru/00ae35e6

59 O00011IEHNE U CUCTEMATU3aIMs 3HAHUI

[IpakTuueckas padora Ne 7. Pemenue
60 AKCIIEPUMEHTATBHBIX 3a/1a4 0 TeMe «Baxueime bubmorexa HOK

MCTAJJIbI 1 UX COCAUHCHU)

https://m.edsoo.ru/00ae3de8
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Brruncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEaKIINi,

61 €CJIM OVH U3 PEareHTOB JaH B N30BITKE WU 1 buGnnorexa LIOK
A p A https://m.eds00.ru/00ae1750
COJICPXKUT IPUMECH.
Brerunciienuss MaccoBo# JOJIM BbIXOJ1a MPOAYKTA bubnunoreka [JOK
62 1
peakuuu https://m.edso0.ru/00ae1750
63 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
64 KonTtponbnast padora Ne4 o reme «Baxueimme 1
METAJUIBI U UX COSIUHEHUS
65 BemectBa 1 Mmatepuanbl B TOBCEIHEBHOM KU3HU 1 bubnnoreka [JOK
YeJ0BeKa https://m.edsoo.ru/00ae3f50
66 XHUMHAYECKOE 3arpsI3HEHUE OK aroLIel cpebl 1 bubmorexa [IOK
P pyzaiot peAl https://m.edsoo.ru/00ae4270
67 Posb XuMHUH B pelIEHNH YKOJIOTHYECKAX IPOOIEM 1 bubmmorexa [IOK
p p https://m.edsoo.ru/00ae4270
68 O06o01IeHre u crucTeMaTu3alus 3HaHu| 3a Kype 1 bubnmnorexa [JOK
xumud 9 kiacca https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
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