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Pabouas mporpamma mo XMMHHM Ha YpOBE€Hb OCHOBHOI'O 00IIero oOpa3oBaHUS

1A

oOydaromuxcss 8—9-x KkjaccoB pa3paboTaHa B COOTBETCTBHUHU

TpeOOBaHUSMU:

®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3oBaHuM B
Poccuiickont @enepannmny;

npukaza Munnpocsemenust oT 31.05.2021 Ne 287 «O0 yrBep)kaeHUU
(denepanbHOTO  rOCYJapCTBEHHOTO  00pa3oBaTENBHOrO  CTaHJApTa
OCHOBHOT'O 00111eT0 00pa30BaHUs»;

npukaza Munmnpocsemenust ot 18.05.2023 Ne 370 «O0 yTBepxkaeHUU
denepanbHOil  00pa3oBaTENbHOW MIPOrPaMMbl  OCHOBHOI'O  OOIETO
o0pa3oBaHUs;

npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxaeHuu
[lopsanka  opraHu3anMm W OCYHIECTBIEHUS  00pa3oBaTeNIbHOM
JeSITEIbHOCTU 10 OCHOBHBIM 00111€00pa30BaTeNIbHBIM MpOrpaMMaM —
oOpa3oBaTelbHBIM MPOrpaMMaM HA4yaJbHOTO OOIIEro, OCHOBHOTO
0O0IIIero U CpeIHEero 00IIero 00pa3oBaHUs»;

KoHuenuuu npenojaBanus yueOHOTo npeamera « XUMHs»;

Konuenuuu skonormdeckoro oOpa3oBaHusi B CUCTeME  OOIIEero
oOpa3zoBaHus;

CII 2.4.3648-20 «CaHuTapHO-3MMHIEMHUOJIOTHYECKHE TpeOoBaHUSI K
OpraHu3alysM BOCHHUTaHUS W OOY4YEHUS, OTAbIXa M O3J0POBICHUS
JIeTel W MOJOJEKW», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJABHOTO
canuTapHoro Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['urneHnueckue HOPMATUBBI W TpeOOBaHUS K
obecrieueHuio 0e30mMacHOCTH W (WMM) OE3BPEAHOCTH IS YEJIOBEKa
(dakTOpoB cpenbl OOWTAaHMs», YTBEPKACHHBIX IOCTAHOBICHHUEM
TJIABHOTO caHuTapHOro Bpaua ot 28.01.2021 Ne 2;

y4eOHOI0 TUTaHa OCHOBHOTO 00111er0 00pa3oBaHus

dbenepanbHOil pabodeli MPOrpaMMBbI IO y4eOHOMY TIPEAMETY «XHUMUS».

C

PaGowas  mporpamma  OpHEHTHpOBaHAa  Ha  IEJIEBBIE  IIPHOPHUTETHI,
chopmynupoBaHHbie B (enepaabHOl pabodeil mporpamMme BOCIUTAHUS U B
paboueit mporpaMMe BOCTIMTAHUS

[Iporpamma Mo XMMUM Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30oBaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHUMN K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00Opa3oBaTEIbHOU
MPOrpaMMbl OCHOBHOTO 00rmiero oOpa3oBanusi, mpeactaBieHHbIX B DI'OC
00O, a Takxe Ha ocHOBe (hemepanbHON paboyelt MporpaMMbl BOCITUTAHUS U C
y4eTOM KOHIICTIMM TPEMOJaBaHUus yd4eOHOro TpeaMera «XHUMHS»
00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit deneparumu.

B



[IporpaMMa 1O XWMHU J[daeT TPEACTABICHHE O IeNAX, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUA U PA3BUTHS OOYYAIOIIUXCS CPEACTBAMHU Y4YEOHOIO
npeaMeTa,  yCTaHaBIMBaeT  00s3aTelnbHOE  NPEIMETHOE  COAEepKaHUe,
npeaycMaTpuBaeT paclpeesieHue ero Mo KiaccaM U CTPYKTYPUPOBAHHE IO
pa3zenaM W TeMaM MPOrpaMMBbl 10 XWMHUH, OMpENessieT KOJMYECTBEHHBIC U
KauyeCTBCHHBIE XapaKTEePUCTUKU CoJIepKaHus, PEKOMEHIYEMYIO
MOCNIEAOBATEIPHOCTh HM3YYCHHS XHMHUU C YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~CBsI3€H, JIOTUKM Y4eOHOTO Tmporecca, BO3PACTHBIX
O0COOCHHOCTEH O0O0YYaroIIUXCsl, OMpeaesieT BO3MOXKHOCTH TIpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00111ero oOpa3oBaHus, a TakKe TpeOOBaHUM
K pe3yibTrataM OOYyYeHHs XMMUU Ha YPOBHE IeNiell W3y4eHUs NpeaMeTa H
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIBHON NEATEIBHOCTH OO0YYaroImerocs o
OCBOEHHIO YUEOHOTO COJIEpKaHUsI.

3HaHME XUMHUU CIY>KUT OCHOBOM JiJIsi (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ero NpeCTaBIeHNUl 0 MaTEpUATLHOM E€JUHCTBE MHUPA, BAKHYIO
poJib UrparoT GopMHUpPYyEMble XUMHEH MPE/ICTABICHUSI O B3aMMOIIPEBPAIICHUSIX
SHEPruv U 00 SBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TJI00AIbHBIX
npo0JieM yCTONYMBOIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOW, SHEPreTHUECKOH,
IUILEBOI U SKOJIOrMYecKoi 0€3011acHOCTH, IPOOJIEM 31paBOOXPAHEHHUS.

I/ISYIIGHI/IG XHUMHU:

e CIOCOOCTBYET peanu3aliil BO3MOXKHOCTEH UII CaMOpa3BUTHS U
dbopmMupoBaHus KyIbTyphl JIMYHOCTH, €€ OO0Ied W (PyHKIIMOHATBLHOMN
I'PaMOTHOCTH;

e BHOCHUT BKJIaJ] B (OpMHpOBaHWE MBIIUICHUS ©  TBOPUYECKUX
CIOCOOHOCTEH 00yUaroImuXCcsl, HABBIKOB X CAMOCTOSTEIIBHONW yueOHOM
JESTENBHOCTH, SKCIEPUMEHTAIBHBIX W HCCIEI0BATEIIbCKUX YMEHUH,
HEOOXOMMMBIX Kak B  TIOBCEJIHEBHOW JKM3HM, TaK H B
npodeccroHaIbHOMN AeATeILHOCTH;

¢ 3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIIJICHUS, 3aKIabIBAE€T OCHOBBI
IIEJIOCTHOTO B3IJIA/Ia HA €JUHCTBO MPHUPOJLI U YEJIOBEKA, SBISCTCS
OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHWUU E€CTECTBEHHO-HAYYHON
IPAMOTHOCTH O0y4aIOUIUXCS;

e cmocoOCTByeT  (OPMHUPOBAHHWIO  I[IEHHOCTHOTO  OTHONIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K MIPUPOJIC, K YEIOBEKY, BHOCUT CBOM
BKJIAJ] B DKOJIOTHYECKOE 00pa30BaHUE 00 yJIArOIIHXCA.

JlaHHble HampaBiieHHs] B OOYyYE€HHHM XHMHUHU OO0ECIEYMBAIOTCS CIEHH(PUKOM
CoiepKaHMsl y4eOHOTO TpeAMeTa, KOTOPbIA SABISETCA MeJaroruuecku



aJIaITHPOBAHHBIM OTPaKCHUEM 0A30BOM HAYKH XUMHUU Ha OMPEICIICHHOM 3TaIle
ec pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHUE 00YUYarOIIUMUCS CUCTEMBI MEPBOHAYANIBHBIX MOHSATUM XUMUHU, OCHOB
HEOPraHWYECKOW XWMHUHA W HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TIOHATHH
OPraHUYECKON XUMHUHU.

CtpykTypa coJep)kaHusi MporpaMMbl MO XHMHUHM C(HOpPMHUPOBAHA HAa OCHOBE
CUCTEMHOI0 MOAX0/Ja K ee n3yueHuro. CoaepkaHue CKIaAbIBAETCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEUIECTBE M CHUCTEMBl MOHATUH O
XuMH4ecko peakiuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO
OPUHUMITY TOCJIEN0BATENIBHOTO PA3BUTUSL 3HAHWKM HAa OCHOBE TEOPETUUYECKHUX
IPEACTaBICHUN PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

o Ilepmomuueckoro 3akona J[.M. MenaeneeBa Kak OCHOBHOTO 3aKOHa
XHUMUH;

e YYEHHUS O CTPOCHUHU aTOMa U XMMHUYECKOU CBSI3H;

e TIPEACTaBIEHUM OO0 DICKTPOIUTUYECKOM ITUCCOIMAIIUM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS  PACCMATPUBAIOTCA HA OCHOBE  AMIIMPUYECKHU
MOJIYYEHHBIX M OCMBICIEHHBIX (DAaKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIHLHO OT
OIHOTO ypOBHA K JPYroMy, BBIMOJHSAA (PYHKUUU OOBIACHEHHS U
IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXHOCTEH MPAKTHUYECKOTO
IPUMEHEHHS U TIOJIYYEHUSI U3yYaeMbIX BEIIECTB.

OcBoeHHe  mporpaMMbl 1O  XHMHH  CIOCOOCTBYeT  (hOpMHPOBaAHHIO
MPEJICTABICHUS. O XUMHYECKOW COCTABIAIONIEH HAYyYHOM KapTHUHBI MHpPA B
JIOTUKE €€ CUCTEMHOW MPUPOJIbI, IECHHOCTHOIO OTHOUIEHUSI K HAYYHOMY 3HAHUIO
Y METOJlaM MO3HaHUs B Hayke. M3yueHrne XuMuM NpOUCXOIUT C IIPUBIICUCHUEM
3HAHWM W3 paHee M3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpYXKaOMHUA MUDY,
«buomnorus. 5—7 knacce» u «duznka. 7 Kiacey.

[Tpu u3ydeHnn XUMUHU TPOUCXOAUT (HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOMN
HayKM Kak oO0O0JIaCTM  COBPEMEHHOI'O  €CTECTBO3HAHMS, MPAKTUYECKOU
JNEATENbHOCTY YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI XUMHUUYECKHUX
3HAHUA — BaXXHEUIUX (PAKTOB, TMOHATHUNA, 3aKOHOB U TEOPETUUECKUX
MOJIOKEHUM, TOCTYMHBIX O0O0OIEHHIT MUPOBO33PEHUYECKOIO XapakTepa, s3bIKa
HayKH, B TPUOOILIEHUH K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYCHUU BEUIECTB
U XUMUYECKHX peakiuui, B (OPMHUpPOBAHMM M PA3BUTHU TO3HABATEIBHBIX
YMEHUM ¥ HUX TMPUMEHEHUH B y4yeOHO-TIO3HABATEIBHON U  y4eOHO-



HUCCIEO0BATEIILCKOM ACATCIIbHOCTHU, OCBOCHHHU IIPABUJII 0e30I1acHOTO 06paH_I€HI/I$I
C BEILIECTBAMM B MOBCEJHCBHOM JKU3HU.

[Ipy W3ydyeHMHM XWMHHM Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs Ba)KHOE
3HA4YEHUE NMPUOOPEIH TaKUE LIEH, KaK:

o (OpPMHpPOBAHUE WHTEIUICKTYIBHO pAa3BUTOW JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSATEIBHOMY IPUHSATHIO
pEIICHHH, CHOCOOHOW aJanTUPOBATBCS K OBICTPO MCHSIOUTUMCS
YCIIOBUSIM JKU3HH;

e HANPABJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOEC MPHOOIICHUE
oOy4JaroImmXxcss K CaMOCTOSTEIHLHON IO03HABATEIBLHON JCSATCIBHOCTH,
HAyYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIITUM MOTHBAITUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMHH;

« obecrieueHue YCIIOBH, CIIOCOOCTBYFOIIMX IPHOOPETCHHIO
00ydJaromMUMHCSL OTBITa PAa3HOOOPA3HOW JEATEIbHOCTH, TO3HAHUS U
CaMOTIO3HAHMS, KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHH),
UMEIONUX  YHUBEPCAJIbHOE 3HAYCHUE JUIA PA3JIMYHBIX  BHUJOB
NESATEITBHOCTH;

o (¢dopmupoBaHue oOmEed (QYHKIMOHATBHOW U €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCIIE€ YMEHUN OOBSICHATH U OICHUBATH SIBICHUS
OKPYXAIOIEr0 MHUpa, MCHOJb3Yysl 3HAHHUS M ONBIT, MOJyYEHHBIE IMPHU
U3yYeHUH XHUMHH, TPUMEHATh HX TMpPU pEHIeHHuH MpodiieM B
MOBCETHEBHOM JKU3HU U TPYIOBOM AESATEIBHOCTH;

o (dopMmupoBaHHME Yy O0OyYalOUIUXCS TYMAHHCTHUYECKHX OTHOIICHUMH,
NOHMMAHUS I[IEHHOCTM XMMHYECKUX 3HAHUM 11 BBIPAOOTKH
AKOJIOTUYECKH IIeJIECOO0PA3HOT0 TIOBEJECHUS B OBITY W TPYIOBOMU
NESTEHHOCTH B IESIX COXPAHEHHsI CBOETO 3JI0POBBSI U OKPYKAIOIICH
IIPUPOTHOU CPEJIBIL;

e pa3BUTHE MOTHBAIUM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCTIMTAHMIO HA  OCHOBE  YCBOCHHUS  OOIICYEITIOBEYECKUX
[IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mTpoduns
HAIPABJICHHOCTHU JAIbHEUIIIET0 00yUeHUSI.

OO61iee ynciio YacoB, OTBEJCHHBIX JIJISl M3YUYCHHsS] XUMUU Ha YPOBHE OCHOBHOTO
obmrero odpa3oBanus, cocrtapisieT 136 gacos: B 8-M kinacce — 68 yacoB (2 gaca
B HEZIENI0), B 9-M KJacce — 68 yacoB (2 yaca B HEJIEIIO).

Jlns  peanm3anyd TPOTPaMMBbl  HCTIOIB3YIOTCS YUCOHHWKH, MAOMYIICHHBIE K
MCITOJIb30BAHUIO TIPH PEATM3aAINN UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX IPOrpaMM HAYaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero  oOmiero  oOpa3oBaHUSI  OpraHU3alUsAMH,  OCYIIECTBISIOMINMU



00pa3oBaTeIbHYIO ACSATEILHOCTh, pUKazoM MunHmnpocsemieHus ot 21.09.2022
Ne 858:

o Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnaaxoB C.A.,
AO «M3nparensctBo "lIpocBenienney;

o Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A.,
AO «M3nparensctBo "IIpocBenienne»;

DOneKTpoHHbIE 00pa30BaTENbHbIE PECYpPChl, JOMYIIEHHbIE K HCHOJIb30BAHUIO
npu peanuzanumn HMMEIOIINX rOCyJIapCTBEHHYIO AKKpEIUTAIUIO
oOpa3oBaTelIbHBIX MNPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOIO OOILEro,
cpeaHero oobuiero oodpasoanus npukazom Munnpocsemienus ot 04.10.2023 Neo
738:

o Xumus, 8 xknacc, ®I'AOY [MAIIO «Axanemuss MuHNpOCBEMICHUS
Poccuny;

o Xumus, 9 xmacc, ®I'AOY IO «Axanemus MuHNIpPOCBEHICHUS
Poccuny;

o DIIGKTPOHHBIM 00pa3oBaTeNbHBIN pecypc «JlomamiHue 3amaHwus.
OcHoBHOe o0Omiee oOpasoBanue. Xumus», 89 xkmacc, AO
«3narenscrBo "IIpocBenienney;

o Tpenaxep «Ob6mako 3nanuiy. Xumus. 8 kinacc, OO0 «DuznkoH J1ady;

Conep:kanue y4eOHOro npeamera

8-i1 Ki1ace
IlepBoHayabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posnb XMMHM B KW3HHU Y€JIOBEKA. XHUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHUE CBOWCTBA BEIIECTB. ATpEeraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O METOIaX MO3HAHUS B XUMHHU. YUCThIE BEIIECTBA U CMECH.
CnocoObl pa3aeneHus: CMecen.

ATOMBI WH MOJICKYJIBI. Xumudueckue »diaeMeHTBl. CHMBOJBI  XHMHYECKHX
OJICMCHTOB. HpOCTBIC H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ'IGKYJ'IHpHOG YUCHHUC.

Xumnueckass Gpopmysna. BaaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTtaBa  BemiecTtB.  OTHOcUTENnbHAass  arTOMHas  Macca.



OTHOCUTENIbHAS MOJICKYJISIpHAA Macca. MaccoBas 10711 XUMHAYECKOIr'0 AJIEMEHTa
B COCANHCHHMU.

KomnuectBo BemectBa. Monb. MousipHass macca. B3auMoCBs3b KOJIMYECTBA,
Macchbl M YHCIIa CTPYKTYPHBIX €AWHUIl BemiecTBa. PacueTsl mo dopmynam
XUMHUYECKUX COCTUHEHHUI.

@u3nuecKkue U XUMUYECKHE SIBICHUSA. XUMHUYECKAs PEAKIUs U €€ NPU3HAKHU.
3aKOH COXpaHEHHUs MAcChl BeIeCTB. XuMuieckue ypaBHenus. Knaccudukanus
XUMHYECKUX PEaKLil (COeAMHEHUS, Pa3JIOKEHUS, 3aMEeILIeHHs, OOMEHa).

XUMHYECKUH IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOW MOCY0M, MpaBwiaMu pabOThl B jabopaTopuul H
npueMaMu oOpaiieHusi ¢ J1abopaTOpHBIM OOOPYJIOBAaHHEM, W3yUYCHHE U
omucaHue (U3NYECKUX CBOMCTB 0Opa3IOB HEOPraHUYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (MIaBleHue BOCKA, TassHHUE JIb/Ia, paCTUpaHUe caxapa
B CTYIIKEe, KUIECHHE W KOHJICHCAIUSl BOJIbI) M XHUMHUYECKHX (FOpPEHHE CBEUH,
MpOKaJIMBaHWE MEIHOW TIPOBOJIOKH, B3aMMOJICHCTBHE Meja ¢ KHUCIOTOM)
ABJICHUN, HAONIOJEHWEe U OINHUCAHWE NPHU3HAKOB MPOTEKAHHUS XUMUYECKHUX
peakuuii (pa3joKeHHue caxapa, B3auMOJACHCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapus, paznoxenue rugpokcuna meau (1) mpu HarpeBaHuu, B3anuMoJIeHCTBHE
xesnesa ¢ pactBopoM con menu (1), usyuenue crnocoOoB pa3aesieHust cMeceil: ¢
NOMOIIBI0  MarHuTa,  (QWIbTPOBAaHUE,  BBbIMApPUBAHWE,  JTUCTUIUIALINS,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IOBAPEHHOW COJM, HAOJIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopongy — anemeHT M npoctoe
BemecTBO. HaxoxxmeHnue kucimopoga B mpupoje, (Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue kucnopoma. CrnocoOsl
MOJIYYCHHsI KHCJIOpOJa B JIabOpaTOpuud U MPOMBINUICHHOCTH. KpyroBopot
Kuciopozaa B mpupoe. O30H — atoTponHas MoAUGUKAIIHS KUCIOPOIa.

TennoBoil 3pPpeKT XMMUYECKON peakii, TEPMOXUMUYECKUE YPABHEHUS, IK30-
Y 3HJIOTEPMUYECKHUE peaKiuu. TOIIMBO: Yrojib U MEeTaH. 3arpsa3HeHHE BO3/lyXa,
YCWJICHHE MMapHUKOBOTO d(deKTa, pazpyiieHue 030HOBOTO CIIOS.

Bopopon — aneMenT u npoctoe BeniecTBO. HaxoxkaeHue Bogopoia B MpUpPOJE,
bu3nyecKkue W XUMHYECKHE CBOWCTBA, NMPUMEHEHHE, CHOCOOBI IOIyYCHHS.
KwucioTel 1 conn.



MoutspHblil 00beM ra30B. PacyeTsl 0 XUMUYECKUM YPABHEHUSIM.

dusnueckue cBoucTtBa BoAbl. Boma kak pacTtBoputrenb. PacTBOpEL
Haceimennpie 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oy Bemectsa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpOB B MpUPOAE U B KU3HU 4YesnoBeka. KpyroBoport
BO/JIbI B MPUPO/JIE. 3arpA3HEHUE NMPUPOAHBIX BO. OXpaHa U OYUCTKA MPUPOTHBIX
BOJI.

Knaccudpuxanus nHeopranuueckux coeauHenuit. Oxcunpl. Knaccudukanums
OKCUJOB: cojeoOpa3yioue (OCHOBHBIE, KHUCIOTHbIE, amQpOTepHble) U
HecoseoOpasyromue. Homenknarypa okxcuaoB. DPu3MuecKHe U XUMHUYECKUE
cBoiicTBa okcuaoB. [lonyueHue oKCuI0B.

OcHoBanms. Knaccudukarnuss OCHOBaHUM: IEIOYM U HEPACTBOPHUMBIC
ocHoBaHMsl. HoMeHknaTypa ocHoBaHUM. DPU3NUECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukanus xucimor. Homenknarypa kuciaor. ®Puzmdeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Psan axtuBHoctH MeTauioB H.H. bekxerosna.
[Tony4yeHue KUCIoT.

Conu. Homenkinarypa cosieil. du3nueckue U XUMHUYECKHUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTUHEHUI.
XUMHYECKHH IKCIIEPUMEHT:

Ka4eCTBEHHOE OMPEACIICHUE COJIEp)KaHUs KHUCIOpOJa B BO3JyXE, MOJIYYEHHE,
coOupaHue, pacro3HaBaHUE W H3YYCHUE CBOWCTB KHUCIOPOJa, HAONIIOJCHHE
B3aMMOJICUCTBUSl BEILIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS H
MpeKpalieHnsi TopeHus (moxapa), O3HAKOMIIEHHE ¢ 00pas3laMu OKCHIOB H
OMHMCAaHWE WX CBOICTB, MOJydYeHHE, COOMpaHWe, PACIO3HABAHUE M H3yYCHUE
CBOICTB BoJIOpoJa (ropeHue), B3auMoeiicTBue Bogopoaa ¢ okcuaom menu (1)
(BOBMOXHO  HCIIOJB30BAHME BHUICOMATEPUATIOB), HaOIIOIEeHHEe O00pa3IoB
BEILIECTB KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS
BEIIECTB C PAa3JIMYHONM pPacCTBOPUMOCTBHIO, MPUTOTOBIEHHE PACTBOPOB C
ONPEJICIICHHOW MAacCOBOM J0JE€ PAaCTBOPEHHOTO BEIIECTBAa, B3aUMOJICHCTBUE
BOJAbl C MeTaulaMu (HaTpUeM U KadablueM) (BO3MOKHO HCIOJIb30BAHHE
BUJICOMATEPUATIOB), HCCJIENOBaHUE OOpa3lOB HEOPTaHWUYECKUX BEIIECTB
pPa3IUYHBIX KJIACCOB, HAONIOJEHWE W3MEHEHMSI OKPACKU HWHJUKATOPOB B
pacTBOpax KUCIOT W 1IeJoueH, u3ydyeHue B3aumopenctsus okcuaa meau (1) ¢
pacTBOPOM CEPHOM KHUCIOTHI, KUCIOT ¢ METAJJIaMH, PEAKINN HEUTpaIu3aluu,



MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJUIA APYTUM
M3 pacTBOpA COJIU, PELICHUE DKCIIEPUMEHTANIBHBIX 3a11a4 110 TeMe «BaxHenmme
KJIACChl HEOPTAaHUYECKUX COCTMHECHUID.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHUYECKHX
iemenToB .M. MengeneeBa. CtpoeHue aromoB. XHMHYECKAsl CBS3b.
OxucanTeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie MOMBITKH KJIACCU(PUKALMM XUMHUYECKUX diemMeHToB. [lonstue o
rpynnax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE U IIEJIOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHbIE Tra3bl). DJIEMEHTbl, KOTOpbhle 00pa3yloT amQpoTepHbIe
OKCHJIbI U TUAPOKCHU/IBI.

[Tepuonnueckuit 3akoH. Ilepruoanyeckas cucremMa XuMHUYECKUX diieMeHTOB J[. .
Menpeneena. Koportkonepuoanas 51 JUTMHHOIIEPUOIHAS dbopmbl
[lepuoguueckoin cucrembl xumuueckux diaemeHtoB J[.M. MeHnneneena.
ITepuonbpl u rpynmnbl. DU3MYECKUI CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB
NeproJia U TPYyMIIbI JJIEMEHTA.

Crpoenue aromoB. CocTtaB atoMHbIX snep. M3oromnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XMMHYECKHX DIIEMEHTOB
[Tepuonuueckoit cucrembl .M. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA TI0 €ro MoJIoKeHUIo B [lepuoanueckon cucreme JI.M. MeHneneena.

3aKOHOMepHOCTI/I HU3MCHCHHUA paauyCa aToOMOB XHMHUYCCKHX JJICMCHTOB,
METaJUTMUYSCKUX U HEMETAJNIMYSCKUX CBOMCTB 1O rpyIiiiam 1 1IIecpuogam.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuogmyeckoil CUCTEMBI XMMUUYECKUX
3JIEMEHTOB ISl pa3BUTHS Hayku W npaktuku. .M. MenneneeB — y4yeHbI H
IpaK/IaHMH.

Xumuueckas cBsi3b. KoBaneHTHass (modsipHass W HEMOJISIpHAsi)  CBS3b.
DIEeKTPOOTPUIATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenn okuciaeHus. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PCaAKI . Hpoueccm
OKHCJICHHS B BOCCTaHOBICHUSA. OKHCIUTEIIN ¥ BOCCTAHOBUTEIIH.

XUMHYECKHI IKCIIEPUMEHT:

M3yYyeHHE O00pa3lioB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOJCHCTBHE
TUAPOKCUAA LIMHKA C pacTBOpAMM KHUCJIOT U IIEN0Yel, MPOBEJEHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil
(ropeHue, peakiyu pa3ioKeHUs, COSAUHEHUS ).



Me:xnpeaMeTHbie CBA3H

Peanmusanusa MeXNpeIMETHBIX CBS3€W INPU W3YyYEHHM XUMHHM B 8-M Kjacce
OCYILECTBIISIETCSL 4YEPE3 MCIONb30BAHME KaK OOIIMX €CTECTBEHHO-Hay4YHBIX
MOHATUWA, TaK W TOHATHUM, SIBISIOIIMXCS CHUCTEMHBIMM JUI OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAy4yHbId (aKT, TUIOTE3a, TEOpHs,
3aKOH, aHalIMu3, CHUHTE3, KilacCU(UKALMs, IEpPUOJAUYHOCTh, HAOJIIOJEHUE,
AKCHEPUMEHT, MOAECIMPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

dusuka: Marepus, atoM, IJICKTPOH, IIPOTOH, HeﬁTpOH, HNOH, HYKJINA, U30TOIIbI,
PaaAnoOaKTUBHOCTDb, MOJICKYJIA, BHGKTpI/I‘IeCKI/Iﬁ 3apian, BCIICCTBO, TCIIO, O6B€M,
arperaTHoc COCTOsHHUC BeUICCTBA, TIa3, (1)H31/IIICCKI/IC BCIIMYMWHBI, CAWHHIIbI
HN3MCPCHUA, KOCMOC, TINIAHCTBI, 3BC3 b, COJIHIIC.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE MOPOJBI, MOJIE3HBIE
MCKOIIaeMble, TOTUTUBO, BOJIHBIE PECYPCHI.

9-ii KJ1ace
BemecTBO U XxXUMHUYecKasi peaKkuus

[Tepuonnueckuit 3akoH. [lepruoanyeckast cucteMa XUMHAYECKUX 3eMeHToB [[. M.
MenpaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHM CBOWCTB
XUMHUYECKMX OJJIEMEHTOB TEPBBIX TpPEeX IEPUOJIOB, Kaiaus, Kajlblud U HUX
COCIMHCHUH B COOTBETCTBHUM C IIOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BellecTBa: BHUIbI XUMHUYECKOW CBS3M. THIBI KPUCTALIAYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTATUIMYECKON PEIIETKU
U BUJa XUMHYECKOU CBS3H.

Knaccudpukanus um HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUYECKHUE
CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMu4ecKuX peakiuuii Mo pa3IuyHbIM NpHU3HaKaM (M0 YUCITY U
COCTaBY Y4YAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(dekTy, Mo
M3MEHEHUIO CTETEHEH OKUCICHMS XMMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH,



[0 y4YaCTUIO Karajau3aTopa). OK30- M DJHIOTEPMHUYECKHE  PEAKIMH,
TEPMOXUMUYECKUE YPABHEHUS.

[lonsitTue o ckopoct xuMuyeckod peakuuu. IlonsTe 006 oOpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKHX peakuusax. [loHsATHE O TOMOre€HHBIX W
reTeporeHHbIx peakuusax. llonsatne o xaranuse. lloHsATHE O XUMHYECKOM
paBHOBecUU. DaKTOpPBI, BIMAIOIIME HA CKOPOCTH XUMHUYECKOW pEAKLHUU U
[I0JI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKXHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaKkuuny, BHCKTPOHHBIﬁ OajlaHc
OKHCJIMTEJILHO-BOCCTAHOBUTEIbHOMN peaxkuuu. CocraBnenue ypaBHeHI/Iﬁ
OKHCJIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJB30BaHHCM MCTOAA
QJICKTPOHHOTO Oajanca.

Teopusi JIEKTPOIUTUUECKON JAUCCOLUAIUMUA. DICKTPOJUTHI U HEIJICKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AUCCOLMAIMMA BEIIECTB C PA3MYHBIMU BUAAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1abble dJIEKTPOJIHTHI.

Peakiiuu vioHHOoro obmeHa. YcCinoBUs MpPOTEKaHUsS PeaKIuii MOHHOTO OOMEHa,
MOJIHBIE W COKpAalllcHHbIE HOHHBIE ypaBHEHMs peakuuil. CBoHCTBa KHUCIOT,
OCHOBaHHUW W COJIGM B CBETE TIPEACTABICHUNH 00 SIEKTPOITUTHICCKON
nucconanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJCIIMU KPUCTAUIMUYCCKUX PEIIETOK HEOPraHMYCCKHX
BEIICCTB — META/UIOB M HEMeTauloB (rpaduTa M ajamasa), CIOXKHBIX BEIICCTB
(x70opuga HATpUs), HCCICIOBAHUC 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakmuu  OT  BO3JCHWCTBHS  Pa3IMYHBIX  (AKTOPOB,  MCCIICOBAHUE
AJICKTPOIPOBOJTHOCTH PACTBOPOB BEIECTB, Ipoliecca IUCCOLMAIMH KHCIIOT,
eI04Yeld U coyied (BO3MOXKHO HCITOJIb30BaHUE BUICOMATEPHAJIOB), MIPOBEICHHE
OTIBITOB, WJLTIOCTPHUPYIOMINX MPHU3HAKK MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa
(oOpazoBaHme oOcaaka, BBIJICJICHHE Tra3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX —PEaKITHit
(ropenue, peaKIuu pasIoKEHHUs, COCTMHCHUS), pacrio3HaBaHUE
HEOPTaHMYECKUX BEIICCTB C IIOMOIIBI0O KA4YeCTBEHHBIX PEaKIMi Ha HOHBI,
pelieHne dKCIICPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 X cOeTMHEHUS

OOmiast  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHre u Gu3n4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA HAa MpUMEpe XJjopa
(B3aumoeiicTBUE C MeTajylaMU, HEMETa/laMH, IiejdodaMu). XJIOPOBOAOPOI.



ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOITYyYEHHE, IPUMEHEHHE. JlelicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJIOBEKAa. BakHeWue XJIOpUIbI U UX
HaXO0XICHUE B IIPUPOLE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynmbl. OCOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u pu3nyecKre CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpOoAa U Cepbl. AJUIOTPONHbIE MOJAUUKAIIIU
KHCJIOpOJia M cepbl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOAOpPOA, CTPOECHHE,
¢usznueckre M XuMuuyeckue cBoMcTBAa. OKCHUIBI cepbl KaK MpeACTaBUTENU
KUCTIOTHBIX OKCcHIOB. CepHas KHUCJIOTa, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA
(obmre kak MpeAcTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMUYECKHUe
peakluy, JIeKalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MONy4YeHHUs] CepHOM
kucioTel. Ilpumenenne cepHoil  kucnoThl. ConM  CEPHOM  KHCIIOTHI,
KayeCTBEHHas peakius Ha cyiabdar-uoH. HaxoxaeHue cepbl U ee COeAMHEHUH B
npupoje. XuMHAYECKOE 3arpsA3HEHHUE OKPYKaroLEl Cpelbl COETUHEHUSIMH CEPBI
(KUCIOTHBIE JOXIM, 3arps3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro
IPEAOTBPALLICHHUS.

O6mast xapakrepuctuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHHUsA. A30T, paclpOCTpaHEHHE B
npupoje, Gpu3ndecKkue U XuMHIeckue cBoricTBa. KpyroBopor azora B mpupoe.
AmMuak, ero pu3nYecKue U XUMUYECKHUE CBOMCTBA, TIOJyUYeHUE U IPUMEHEHHE.
Conmu amMMoHUS, WX (GU3HUECKHE W XUMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHas peakiiys Ha MOHBI aMMOHHS. A30THAas KUCJIOTa, €€ IMOJyYeHUE,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpeACTaBUTENsS Kiacca
KucnoT u crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUS B
KaueCTBe MHUHEPAITBHBIX yIOOpPEHUH. XUMHYECKOE 3arpsA3HEHUE OKPYKaroIleh
Cpellbl COeMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHNUE BO3/1yXa, TTOYBbI
u BojoeMoB). Docdop, amnorponHbie Mogudukanuu docdopa, pusnueckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdopHas Kuciora,
dusznueckre 1 XUMHUECKUE CBOMCTBA, monyueHue. Mcnons3oBanue docdaTor B
KaueCcTBE MUHEPATbHBIX yIOOpEHUH.

O6mast xapaktepuctuka 3jeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCIEHHUS. YTIEpOoJd, aJUIOTPOIHbIE
MoAU(UKAINKA, PACTIPOCTPAHCHHE B MPHUPOJE, (PUINUECKHE U XUMHUYECKHE
cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B mpupoje. Okcuasl yriepoaa,
uX (QU3NYeCKWe W XUMUYECKHE CBOWCTBA, JIEHCTBHE HA JKWUBHIE OpPraHU3MBEI,
MOJIyYEHUE U NMPUMEHEHUE. DKOJIOTUYECKUE MPOOJIEMbl, CBSI3aHHbIE C OKCHIOM
yrieponaa (1V), rumore3a rioOaJbHOTO MOTEIUICHUS KIUMaTa, MapHUKOBBIN
adexT. YromapHas KHCIOTAa U €€ COJU, HUX (PU3MYECKHEe M XUMUUYECKHE
CBOMCTBa, MojydyeHHe U npuMeHeHue. KauecTBeHHas peakuuss Ha kapOoHart-



noHbl. Mcnonbs3zoBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILICHHOCTH U
CEJILCKOM XO3SUCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHHUSIX
yriepona (MeTaH, 3TaH, JTWIEH, ALETWIEH, 3TaHOJ, INIMLEPHUH, YKCYCHas
kucioTa). llpuposnHble HMCTOYHMKHU YTIEBOJOPOAOB (Yrojb, MPUPOIHBIA Ta3,
He(Tb), NPOAYKTHl HX nepepaboTku (OeH3uH), HUX poJdb B OBITY U
NpOMBIIUIEHHOCTH. [loHATHE O OMONOTMYeCKH Ba)KHBIX BELIECTBAX: JKUPAX,
Oenikax, yrieBojax — M UX POJIM B )KM3HU 4eloBeka. MaTepuanbHOE €IUHCTBO
OpraHUYeCKUX U HEOPTaHUYECKUX COCIMHEHUIA.

Kpemuuii, ero ¢Qusnueckue W XUMHYECKHE CBOWMCTBA, TMOJYUYCHUE U
npumenenne. CoequHeHuss KpeMHus B mpupoje. OOimue mnpeacraBieHus o0
okcuge kpemuus (1V) u kpemaueBoi kucinore. CUITMKAThI, X UCIIOJIb30BAHUE B
OBITY, B IPOMBIILJICHHOCTH. BaxkHelne cTpouTeabHbIe MaTepralibl: KEpaMHKa,
CTEKJIO, LIEeMEHT, O0eTOH, kene300eToH. [IpodaemMbl 6e30macHOro UCIOIb30BaHUS
CTPOUTEIBHBIX MATEPHUATIOB B MOBCEIHEBHOM KU3HM.

XUMHYECKHH IKCIIEPUMEHT:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOW KHCIOTHI,
NPOBEJICHNE KAa4yeCTBEHHBIX pEaKIUid Ha XJIOPUA-UOHBI M HaOJIIOJCHUE
NPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)xaroume GU3NYecKue U XUMUYECKue
CBOICTBA TaJlOTEHOB U WX COEQUHEHUU (BO3MOXHO HCIOIb30BaHUE
BHJIEOMATEepHaIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOpHIOB (TallOreHUIO0B),
O3HAaKOMJIEHHME ¢ oOpa3laMu ceppl U €€ COCAUHEHUSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHUICOMATEpUAJIOB), HAOIIOJEHUE TIpoliecca OOYIIIMBaHUS
caxapa IOJ JCWCTBHEM KOHIUECHTPUPOBAHHONW CEPHOW KHUCIOTHI, W3Y4YCHHE
XUMHUYECKMX CBOWCTB  pa30aBICHHON CEpHOW  KHCIIOTHI, IPOBEJCHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMIOJCHHE IIPU3HAKA €¢
MPOTEKaHMs, 03HAKOMIICHHE C (PU3NYECKUMHU CBOMCTBaMU a30T1a, ¢ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEpHUAIOB), oOpa3namMu
a30THBIX U (ocPOpHBIX YIOOpEeHHH, MOTyYeHUE, COOMpPAHUE, pacTIO3HABAHKUE H
W3y4YeHHE CBOICTB aMMMaKa, TPOBEJCHUE KAueCTBEHHBIX pEaKIMii Ha HOH
aMmMOoHMST W (dochaT-MOH U U3yYEHHUE MPHU3HAKOB HUX NPOTEKAHWS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEAbIO (BO3MOXKHO
MCIIOJIb30BAaHUE BHIEOMATEPHANIOB), HW3YYEHUE MOJENCH KPUCTAIUTHIECKUX
pemieTok anmasa, rpadura, ¢dymnepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7copOIMM PacTBOPEHHBIX BEHIECTB AaKTHBUPOBAHHBIM YTJIEM U YCTPOWCTBOM
MPOTHBOTa3a, TOJydYeHHue, COOMpaHHWe, pacro3HaBaHWE M W3YYEHUE CBOWCTB
VIIEKHUCIIOTO Ta3a, MPOBEACHUE KAYECTBCHHBIX pEaknuid Ha KapOOHAT U
CWIMKAT-NOHBI M W3YYCHHE TPU3HAKOB WX TPOTEKAHWS, O3HAKOMIICHHE C



HpOﬂYKHHCﬁ CUJIMKATHOU IMPOMBIIIJICHHOCTH, PCHICHHUC JKCIICPHUMCHTAJIBHBIX
3aJa4d I1o TcMEC «BaxxHenle HeMeTalIbl U UX COCOUHCHUA.

MeTajiabl 1 MX CoeANHCHUA

OO61ast XapaKTepUCTUKAa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nonoxkenus B Ilepuonnyeckoil cucreme xuMuueckux diemeHros J.U.
MenpneneeBa u ctpoeHus aromoB. CTpoeHue MeTajuioB. MeTtamndeckas CBs3b
U METAUIMYECKass KPUCTAUIMYECKAsh pEIIETKA. OJIEKTPOXMMHUYECKUNA Pl
HaIpsDKEHUW MeTaisioB. Pu3nyeckue M XUMHUYECKHE CBOMCTBA METAJLIOB.
OOmume cnocoObl nonydyeHus: MeTamwioB. [loHATHE O KOpPpO3UMM METaJlIOB,
OCHOBHBIE CIOCOOBI 3alMTBl MX OT Koppo3uu. CmiaBbl (CTallb, YYTyH,
JTIOpaIIOMUHUM, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJIEHHOCTH.

[IlesiouHble MeTauibl: MOJOXKEHHE B Ilepuoanueckoi cUCTEME XUMHYECKHX
anemenToB .M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIEHUE B MPUPOJE.
dusnyeckrue U XUMUUECKHUEe CBOMCTBA (Ha TpuMepe HaTpus 1 Kanus). OKCUIbI U
TUJAPOKCHUABl HaTpusd U Kanus. [IpuMeHeHHe WIETOYHBIX METAUIOB U MX
COE€IMHEHUH.

[[le1oyHO3eMeENbHBIE  METa/UIbl MarHuid M KaJIbIUM:  TIOJIOKEHHE B
[Tepuoguueckoit cucreme xumuueckux snementoB [[.1. Menneneesa, ctpoeHue
WX aTOMOB, HaxoxkJeHue B mpupoae. PuU3MUEeCKHe U XUMHUYECKHUE CBOWCTBA
MarHvsi ¥ Kajaplus. BakHeillue coequHeHUs Kalblus (OKCHUJ, THUIPOKCHI,
coyin). JKecTKOCTh BOJBI M CTIOCOOBI €€ YCTPaHCHHUS.

AnroMuHui: nojioxenue B Ileproandeckoil cucteMe XMMHUUYECKUX DJIEMEHTOB
J.1. MenpaeneeBa, CTpOEHHE aToMa, HaxoxJaeHue B mpupoae. dusznyeckue u
XUMHUYECKHE CBOMCTBA amiOMHHHUA. AMQOTEpHBIE CBOHCTBA OKCHAA H
TUIPOKCHUIA ATIOMUHUS.

Keneso: monoxenue B [lepuoguueckoit cucteMe XMMHYECKUX 31eMeHTOB JI. M.
MeHnneneeBa, CTpOEHHUE aToOMa, HaxXOXJAeHUe B mnpupoae. Duznmyeckue Hu
XUMUYECKHE cBoOMcTBa xene3a. Okcunabl, ruipokcunbl u conu xeneza (l) u
xenesa (1), ux cocrtas, cBolicTBa U MOIYUYEHHUE.

XUMHYECKHI IKCIIEPUMEHT:

O3HAKOMJICHHME C o0pa3llaMud METauloB M CIUIaBOB, HX (DU3UYECKUMU
CBOMCTBaMH, U3Y4Y€HHUE pPE3YyJIbTATOB KOPPO3UH METAJIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUS W HATpUs C BOAOW (BO3MOXKHO HCHOJBb30BaHUE BHUAEOMATEPHUAJIOB),
HCCJIEIOBAHUE CBOWCTB JKECTKOW BOBI, ITPOLIECCa TOPEHUS JKEJIE3a B KUCIOPOIE
(BO3MOKHO UCIIOJB30BAHUE BHJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUSA



Ka4eCTBEHHBIX PEAKIM HA UOHBI: MarHus, KajlblUs, AJIIOMUHUS, [IMHKA, KEe3a
(1) wu xene3a (), memu (IlI), HaOmIONEHHWE UM ONMCAHHWE IPOIECCOB
OKpalllMBaHMs IUJIAMEHUM HWOHAMM HATpUs, Kadusg H Kajublus (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHUAIOB), UCCIeAOoBaHUE aM(OTEpPHBIX CBOWCTB
TUAPOKCHIA ATIOMUHHS U THAPOKCUIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX
3aj7a4 1o TeMe «BakHene MeTalabl U UX COCIUHCHUSY.

XuMHA U OKpY:KaoLIas cpeaa

BGH_ICCTBa H MaTcpualibl B HOBCGIIHGBHOfI ’)KM3HU 4ejioBeka. be3omacHoe
HCIIOJIB30BAaHUC BCIICCTB U XUMHUUYCCKHUX peaKI_[I/Iﬁ B 6BITy. HepBaﬂ nmoMoIsp 1pu
XUMHUYCCKUX OKOraX U OTPaBJICHUAX.

XUMHUYECKOE 3arps3HEHHE OKpYKarolied cpenbl (mpejenbHas JTOmyCcTUMast
KOHIIeHTpauusi BemiecTB, jganee — I[I[JIK). Poap xumMum B pelieHUH
9KOJIOTUYECKUX TTPOOIIEM.

XUMHYECKHH IKCIIEPUMEHT:

U3ydeHue OoOpa3IOB MaTepuajoB (CTEKIO, CIUIaBbl METAIIOB, MOJUMEpPHEIC
MaTepHuaJbl).

MexnpeaMeTHbIe CBSI3H

PeaJII/ISaIII/IH MCIKIIPCAMCTHBIX CBS3EH IIpn HN3y4YCHUH XUMHU B 9-m Kiacce
OCYHICCTBIACTCA 4YCPC3 MCIIOJIB30BAHUC KaK O6HII/IX CCTCCTBCHHO-HAaYYHbIX
HOHHTHﬁ, TaKk H HOHﬂTHﬁ, ABIAIOIMIUXCA CHUCTCMHBIMU  JIA  OTACJIIBHBIX
mpeaAMCTOB CCTCCTBCHHO-HAYYHOT'O IIUKIJIA.

OO1me eCTCCTBCHHO-HAY4YHbIC TOHSATHS: HAay4YHBIA (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaAJU3, CHHTE3, KiacCU(UKamusa, TIEepUOIUIHOCTh, HAOJIOICHHE,
AKCTIICPUMEHT, MOJICIMPOBAHKE, M3MEPEHHE, MOJICb, SBJICHHE, MapHUKOBBIMA
3 eKT, TeXHOIOTHS, MaTePHUAIIbI.

dusnka: MaTepus, aToM, dJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH, U30TOIIbI,
pPaaNOaKTUBHOCTh,  MOJICKYJa,  JJCKTPUYSCKUH  3apsja,  MPOBOJHHUKH,
MTOJTYIIPOBOAHUKH, JHAJICKTPHKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BeEIIecTBa, Ta3,  pacTBOp,  PacTBOPHUMOCTb,
KpHUCTAJTHYECKass pEIIeTKa, CIUIaBbl, (U3HYECCKHE BCIMYHMHBI, CJIHMHHUIIBI
M3MEPEHUS, KOCMUYIECKOE IMTPOCTPAHCTBO, TIJIAHETHI, 3Be3/1bI, COTHIIE.

buonorusi: ¢dorocunre3, asixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yA0OpEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.



I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE MOPOBI, MOJIE3HbIE
MCKOTIaeMbI€, TOIUIUBO, BOJHBIE PECYPCHI.

IlnanupyemMblie pe3yibTaThl OCBOCHHS Y4eOHOr0 nmpeaMera

JIN4YHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE  PE3yJIbTaTbl OCBOEHUS MPOTPAaMMbl  OCHOBHOTO  OOILETO
o0pa3oBaHus JIOCTUTAIOTCS B XOJ€ OOYyYEeHMsS] XUMHHM B €JUHCTBE y4eOHOM U
BOCIIUTATENIbHOW  JAESATEIBHOCTA B  COOTBETCTBUM C  TPAJULMOHHBIMU
POCCUHCKMMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU,
OPUHATHIMUA B 00IlIECTBE MpaBWJIAMH U HOPMaMH MOBEJIEHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHUS, CAMOPA3BUTHUS U COLMATM3AIMH 00YyJarOIUXCSl.

JIMYHOCTHBIE PE3YIbTAThI OTpaXarT T'OTOBHOCTB O6y‘IaIOIIII/IXC$I
PYKOBOJACTBOBATHCA CHUCTEMOM MO3UTHBHBIX OCHHOCTHBIX OpI/ICHTaIII/Iﬁ u
pacimpCHUC OIbITa ACATCIIBHOCTHU HA €€ OCHOBC, B TOM YHUCJIC B HdCTU!

1) mIaTpMOTHYECKOT0 BOCITUTAHMS:

IIEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HAacCJEeIuI0, MOHMMAaHUS 3HAYCHUS XUMHUYECKONW HAyKh B >KU3HU
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BJaJIeTh TOCTOBEpHON HHPOpMAIIUEH O
MEPEIOBBIX JOCTHIKEHUSAX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIIECTBRa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEACTAaBICHUS O COLMAJIbHBIX HOPMaxX H MpaBUJIAX MEKIMYHOCTHBIX
OTHOLIEHHH B  KOJJIEKTHUBE, KOMMYHHMKATHUBHOM  KOMIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HOHM, Y4eOHO-UCCIeI0BATETbCKON, TBOPUYECKONW M JIPYTUX
BUJIaX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEILHOCTH
IIPY BBITIOTHEHNWN YYeOHBIX, TTO3HABATEIBHBIX 33124, BHIMOJHECHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3MaHUM  y4eOHBIX  MPOEKTOB,  CTPEMJICHHUA K
B3aUMOMOHMMAHWIO M  B3aUMOIIOMOIIM B  TpoIecce dTOM  ydyeOHOM
NEATEeNIbHOCTH, TOTOBHOCTH OLICHHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOHX
TOBapHUIIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH MMOCTYIIKOB;

3) IHCHHOCTA HAYYHOI'O IIO3HAHUA



MHUPOBO33PEHUYECKUE MPEACTABICHUA O BELIECTBE M XMMHUYECKOM PpPEaAKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIIME
OCHOBY JIJI1 TOHUMAHUS CYIIIHOCTH HAYYHOU KapTUHBI MUpPa, MIPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS NHPUPOIbI, B3aUMOCBA3AX UYEJIOBEKA C
NPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HANpPABJICHHBIC Ha TOJYyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIC J1JI1 OOBICHEHUSI HAOJI01aeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATEIbHON, UH(POPMAITMOHHON U YUTATEIHCKOW KYJIbTYPhI, B TOM YHUCIIC
HABBIKOB CAaMOCTOSATENILHOM paboThl C YYEOHBIMU TEKCTaMH, CIPABOYHOMU
JTUTEpPaTypor, JOCTYMHBIMU TEXHUUYECKUMH CpPeACTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYeHHI0O W TIO3HAHMIO, JIHOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  camM00Opa3OBaHUIO, TIPOCKTHOM U  HMCCIEAOBATEIHCKON
JeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH U YPOBHS O0yUYCHHUSI B
JIaJIbHCUIIIEM

4) hopMHpPOBAHUS KYJILTYPhI 310POBbSI:

OCO3HaHHE I[ICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J10POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIA 00pa3 »H3HU, OCO3HAHUE IOCIICJICTBHA M HETPUITHE
BPCAHBIX TPHUBBIUCK (YIMOTPEeOJEHUS aJIKOroJisd, HApKOTUKOB, KYpPCHHS),
HEOOXOAUMOCTH COOJIIOICHUST TIpaBUI 0€30MacHOCTH MPU OOpaIleHUU C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEaIbHOM KU3HU;

5) Tpy/10BOro BOCIIUTAHUS:

UHTEpPEC K MPAKTHUYECKOMY M3Yy4YCHHUIO Mpodeccuil U Tpyaa pasIMdyHOro poja,
YBOKEHUE K TPYAYy U pe3ysibTaTaM TPYJIOBOU NESATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHCHHS IPEAMETHBIX 3HAHMH 110 XHUMHH, OCO3HAHHBIA BBIOOD
WHIUBUAYALHOW  TPACKTOPHUH MPOJOJDKCHHS OO0pa3oBaHUS C  YYETOM
JUIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTPeOHOCTEH, YyCIemHol NPoPeCCHOHAIBHOW IEATCIBHOCTH W Pa3BUTHSA
HEOOXOIUMBIX YMEHHM, TOTOBHOCTH aJalTHPOBATHCI B MPO(ECCHOHAITBHOM

cpene;
6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1EJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KUZHH
Ha 3eMJjie, OCHOBE €€ CYIIECTBOBaHUS, MOHWMAHWE IEHHOCTU 370POBOTO H
0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
(Gu3HIECKOMY U TICHXUYECKOMY 37I0POBBIO, OCO3HAHUE IEHHOCTH COOIIOICHUS



mpaBuil O0E€30MAaCHOTO TMOBEICHHUS MpU paboTe C BEIIECTBAMHU, a TaKXKe B
CUTYaIUSX, yTPOKAIOMINX 3IOPOBBIO M KU3HU JIFOJICH;

CHOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJy4yaeMble MPU H3YYEHUU XUMHH, IS
pellleHus 3a1a4y, CBI3aHHBIX C OKpPY)KAloLle IPUPONHOM Cpeaou, I
MOBBILLIEHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYPBl, OCO3HAHMS TIJI00AIbHOIO
XapakTepa SKOJOTMYECKUX MpoOJeM W MyTedl HuX pelmeHus MNOCPEeICTBOM
METOJOB XUMUH, SKOJOTHYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM
B [T03HABATEJIbHON, KOMMYHUKATUBHON U COLMAJIbHOM MTPAKTHKE.

MeTanpeaMeTHblie pe3yJabTAThI

B cocraBe MeTanmpeaMETHBIX PE3YJAbTAaTOB BBIACISIOT 3HAYUMMBIC A
dbopMupoBaHusT MHUPOBO33PEHHUs OOIICHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
IPUHIUII, TUTIOTe3a, (PaKT, CHUCTeMa, MPOIECC, IKCIEPUMEHT U JAp.), KOTOPHIC
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpPEJAMETaX M MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ITUX MPEIMETOB (DOPMUPOBATH MPEICTABICHUE O 1IETIOCTHON
HAy4YHOW  KapTUHE MHUpa, W  YHUBEpCAIbHBIC  ydyeOHbIE  JICUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHUKAaTUBHBIE, PEryJSTUBHBIE), KOTOpBIE
oOecrieunBalOT  (HOPMHUPOBAHHE  TOTOBHOCTH K  CaMOCTOSTEILHOMY
TUTAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOU IeATeTbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eidcTBUA:

YMEHHSI HCIOJIb30BaTh IIPUEMBI JIOTUYECKOIO MBILUICHUS IIPU OCBOCHUHU
3HAHUM: PACKPBHIBATH CMBICI XUMUYECKUX MOHATUN (BBLAEIATh UX XapaKTEPHbIE
IPU3HAKHU, YCTAHABINBATh B3aUMOCBSI3b C IPYTUMH MOHSATUSIMU ), UCIIOJIB30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUI, BHIOUPATh OCHOBAHUS
U KpUTEpUH [JIs1 KIacCU(UKAIMM XUMHUYECKUX BEIIECTB W XUMHYECKUX
peaKkiuii, yCTaHaBIMBaTh MPUUYUHHO-CJIEACTBEHHBIE CBS3U MEXKIY OOBEKTaMU
W3YUYEHHUSI, CTPOUTH JIOTUYECKHE PACCYX ACHUSA (MHIYKTUBHBIC, NEIyKTHUBHbIC,
10 aHAJIOTUH), J€JaTh BEIBOJbI U 3aKJIIOUEHUS,

YMEHUE TPUMEHAThL B IMpoOllecCe IMO3HAHUS MOHATUS (NPEIMETHBIE U
METaNnpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOIb3yEMbIE B
XUMUH, TpeoOpa3oBbIBaTh MIUPOKO NPUMEHAEMbIE B XUMHUU MOJICJIbHbBIC
MpEACTaBICHUS — XUMUYECKHUM 3HAK (CHUMBOJI 3JIEMEHTA), XUMHUUYecKas popmyia
¥ ypaBHEHUE XUMHUYECKON PEaKIMH — MPHU PEHICHUH y4eOHO-TI03HABATEIIHHBIX
3aJa4, C Y4YeTOM OTUX MOJIECTbHBIX TMPEACTABICHUM  BBIABISATH WU
XapaKTEepU30BaTh  CYUICCTBEHHbIE MPHU3HAKKM H3y4YaeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M  XUMHUYECKUX  pEaKIui, BBISBIATH  0OIIHE



3aKOHOMCPHOCTH, MNPHUYUHHO-CICACTBCHHBLIC CBA3WM W IIPOTUBOPCUUA B
HN3Yy4aCMbIX IMPOHUCCCAX U ABJICHUAX.

ba3oBble ucciie0BaTe/ILCKIE AEHCTBUS:

YMEHUE HCIOJIb30BAaTh IIOCTABJIEHHBIE BOMNPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSA, a TAaKXKe B KayeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
ITPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

OpUOOpEeTeHHe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHUIO
YUYEHUYECKHX OHKCIIEPUMEHTOB, yMEHME HaOII0AaTh 3a XOAOM IIpolecca,
CaMOCTOSITEIILHO MTPOrHO3UPOBATh €0 PE3YJbTaT, POPMYIUPOBATE 0OOOLIEHUS
U BBIBOJIBI MO PE3yJIbTaTaM IMPOBEJACHHOIO ONBITA, MUCCIEIOBAHMUSA, COCTABIATh
OTYET O MpoJIeTaHHON paboTe.

PabGora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, AaHAJIM3UPOBATH M HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IUYHbIX BUJOB W (OPM TMPEACTABICHUSA, TMOIYy4aeMyH) W3 Pa3HbBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHYECKOTO COJEp KaHMUs,
CIIpaBOYHBIE TIOCOOUS, pPECypChl HMHTEpPHETa), KPUTHUYECKH OIICHUBAThH
IPOTUBOPEUHBYIO M HEIOCTOBEPHYIO HH(POpPMAIIHIO;

yMEHHE TPUMEHITh Pa3UIHBIE METOJIBI M 3alpOChl MPH TIOMCKE W OTOOpE
MHPOPMAIIMK ¥ COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JJISi BBITIOTHCHHUS
y4eOHBIX W IMO3HABATEIBHBIX 3a/1a4 ONMPEACICHHOIO TUTIA, IPUOOPETEHHE OTIbITa
B 00J1aCTH WCIOJIb30BaHUsI WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBIIQJICHHE KYJIBTYPOW aKTHBHOTO WCIIOJIb30BAHUS Pa3IMYHBIX MOHCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BHIOMpaTh ONTHUMAIBHYIO (GOpPMY TpPEICTaBICHUS
MHPOpPMAIMK ¥ WLTIOCTPUPOBATH pelIacMble 3a/ladll HECIOKHBIMH CXEMaMH,
auarpaMMamu, IpyrumMu hopMamu rpaduKi ¥ UX KOMOMHAIUSMU;

YMEHHE WCIOJb30BaTh W  AaHAIM3UPOBATH B Tpolecce Yy4eOHOW U
HCCIIEI0BATEIbCKOM JESTENBHOCTH UH(GOpPMAIIHIO 0 BIIUSIHUU
MIPOMBILIUJIEHHOCTH, CEJIbCKOTO XO3SWCTBA M TPAHCIOPTA HA COCTOSIHUE
OKPYKarUIEN MPUPOJHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBHUS:

YMEHHS 3aJ]aBaTh BOMPOCHI (B XOJ€ Avanora u (Win) AUCKYCCHH) MO CYIIECTBY
oOcyxmaeMoi TeMbl, (OPMYIUPOBATh CBOW TNPEIJIOKECHUS OTHOCUTEIIHHO
BBITIOJIHEHUS MPEJIJIOKEHHOM 3a1a4H;



YMEHHS  TPEACTABISATh  MOJNYyYEHHBIE  pE3yNbTaThl  IO3HABATEIBHOM
ACSTENTPHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaxX; JAeNaTh MPEe3CHTAINI0
pE3yJbTATOB  BBINOJHEHUS XHMHUYECKOrO JKCIIEpUMEHTa (J1abopaTopHOro
OTbITa, TAOOPATOPHOU PabOTHI MO MCCIICTOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHUS y4yeOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABAaTEIPHOM M  HCCIIEIOBATEIICKOM  NIESITENBHOCTH IPU  PELICHHUU
BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE yuyeTa OOIIMX MHTEPECOB M COTJIACOBaHUS
no3uui (00CykaeHusi, OOMEH MHEHUSMH, MO3TOBbIE€ IITYPMbl, KOOpAUHAIMS
COBMECTHBIX JICCTBUW, ONpPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJTHEHHOM paboTHI U JIp.).

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENEisaTh LETu JeATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JEeSTENbHOCTD, BIOMPATh Hanbosee 3ppeKTUBHBIE CIIOCOOBI pelIeHUs] Y4eOHbIX
U TIO3HABATEIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTABIISTh WJIM KOPPEKTUPOBATH
NPE/UIOKEHHBIN aNropuT™M JEHCTBUI NpHU BBHINOJIHEHUU 3aJaHUNl C y4eToM
MOJyYEHHs] HOBBIX 3HaHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLIEHUBAaTh COOTBETCTBUE IMOJYYECHHOI'O pe3yJsibTaTa 3asBJICHHON €N, YMEHHE
UCNOJb30BaTh U AHAJIW3UPOBATh KOHTEKCTbI, IpeajaraéMble B YCIOBHUH
3aJIaHU M.

IIpeameTHble pe3yibTaThI

B cocraBe mpeaMeTHBIX PpE3yJBTATOB II0 OCBOCHHIO  00s3aTEIBHOTO
COJIEp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW ¢enepaabHON pabodeil mporpaMMoi,
BBIJICJISIOT: OCBOCHHBIC OOYYaIOIIMMUCS HAaydHBIC 3HAHHS, YMEHHUS U CIIOCOOBI
NercTBHM, crenuudyeckue IS TpPeAMETHON o0sactTn  «XUMHS», BHUIBI
NESITEIbHOCTA MO IIOJYYEHUIO HOBOTO 3HAHWS, €ro HHTEPIpPETalNH,
peoOpa30BaHUI0 M MPUMEHECHHIO B PA3JIMYHBIX YUSOHBIX M HOBBIX CUTYAIIHSX.

8-i1 ki1ace

K xonIy o0yuenus B 8-mM Kjacce mpeIMETHBIC PE3yIbTaThl Ha 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJI OCHOBHBIX XUMHUYECKUX MOHATUW: aTOM, MOJIEKYJa,
XUMHUYECKHUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
A MOJICKYJsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJApHas



Macca, MaccoBas JOJsS XHMHYECKOrO »JJIEMEHTAa B COCIUHCHUM,
MOJISIPHBIN 00BeEM, OKCH/]I, KHCJIOTA, OCHOBaHMUE, COJIb,
3JIEKTPOOTPULIATENBLHOCTh, CTENEHb OKHUCIIECHUS, XUMHAYECKasl PeaKkuus,
KIaccupuKaius — peakluid:  peakiuud  COCIMHEHUS,  pPeaKIuu
pa3lioKEHHUs, peaKIUu 3aMelIeHUs, peakIuu OoOMeHa, »JK30- U
SHJOTEPMHUYECKUE PEaKINH, TEIJI0BOM 2(PheKT peakiuu, siApo aroMma,
ANIEKTPOHHBIM CJIOM aroma, aToMHas oOpOuTanb, paguyc aroma,
XUMHUYECKAsT CBS3b, MOJISIPHAsE M HEMOJIApHAs KOBAJICHTHAsA CBS3b,
WOHHAsl CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MAacCoBas J0Jis BEIIECTBA
(MpoI1eHTHAsT KOHIIEHTPAIIKsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHSTUN U
MPUMEHSATH 3T TOHITHUS MPU ONMUCAHUU BEIIECTB U UX TIPEBPAIlEHUN;
UCIIOJIB30BaTh XMUMHUYECKYI0 CUMBOJUKY IS COCTaBJICHHS (HopmyIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

OTPENENIATh  BAJCHTHOCTh  aTOMOB  DJJICMEHTOB B OWHApHBIX
COCMHEHUSAX, CTETNEHb OKHUCJEHUS DJJIEMEHTOB B  OMHApHBIX
COEJIMHEHUAX, MPUHAJICHKHOCTh BEIIECTB K OMPEICICHHOMY KJaccy
coeMHEHUN 1Mo (GopMysnaM, BHJ XUMHYECKOW CBS3HM (KOBaJE€HTHAs U
MOHHAs1) B HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbica [lepuomnueckoro 3akona J[.M. MeHnneneena:
JE€MOHCTPUPOBATh MOHUMAHUE MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB OT UX MOJ0xkeHus B [lepuoanueckoit cucreme,
3aKOHOB COXPaHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTAIPO;

OMHUCHIBATh W XapakTepu3oBaTh TaOauuHyro dopmy Ileprogmdeckoi
CHUCTEMBbl XUMMYECKMX OJJIEMEHTOB: pa3jinyaTh IMOHITUSA «TJIaBHAA
noarpynna (A-rpynma)» u «modounas noarpynmna (b-rpymma)y, mansie
U OOJIBIIIME TIEPHOJIBI, COOTHOCUTh 0003HAUEHHUS, KOTOPhIE UMEIOTCS B
tabmune «llepuoamueckas cucremMa XuMudeckux sjeMmeHToB JI.1.
MenpaeneeBay € YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS AaTOMOB
XUMHUYECKMX DJIEMEHTOB (COCTaB MW 3apsl sapa, oOIIee dYHucio
3JIEKTPOHOB U PACIPEICIICHUE UX T10 AJIEKTPOHHBIM CIIOSIM);
KJIaCCH(PUIIUPOBATh  XUMHYCCKHE AJIEMEHTHI, HEOPraHUYECKHUE
BEIIIECTBA, XMMUYECKHE PEeaKIUu (110 YUCITY U COCTABY YYAaCTBYIOIIUX B
pEeaKIuy BEIIECTB, MO TETIOBOMY Y dekTy);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBONCTBA BEISCTB
pPa3IMYHBIX  KJIACCOB, TIOJITBEPIK1ast ONHCaHUE  MpUMEPaAMHU
MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKHUX PEAKITU;
MIPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX
KaQ4eCTBEHHOI'0 COCTaBa, BO3MOXKHOCTH NPOTEKAHUS XUMHYECKHUX
MPEBpAIICHUN B PA3IUYHBIX YCIOBHSIX;

BBIUHUCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJI0 XHMHYECKOTO »3JIeMeHTa 10 (dopMye



COEIMHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B pPacTBOPE, IPOBOAUTH
pacyeThl 0 YPaBHEHUIO XUMUYECKOHN peaKIuy;

e TPUMCHATH OCHOBHBIC OTCPAIMA MBICIUTEIBHOW JEATCTbHOCTH —
aHaIu3 U CHUHTE3, CpaBHEHHUE, O0000IIeHHe, CHUCTeMaTH3aIINIo,
KJIacCU(UKAITNIO, BBISBICHUE MPUYUHHO-CJICICTBCHHBIX CBSI3CH — JIA
W3YYCHHSI CBONCTB BEIIECTB M XMUMHUYECKHUX PEAKIIUH, €CTECTBEHHO-
HayYyHbIC  METOABI  TO3HAHWA —  HAONIOJEHHWe, UW3MEpEeHue,
MOJECIMPOBAHNE, IKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN);

e CIICNIOBaTh IpaBWJAM  IIOJIB30BAHUS  XUMHUYECKOH TOCYyIOH U
1ab0paTOpHBIM O0OpY/AOBaHMEM, a TaKKe MpaBUJaM OOpaleHus ¢
BEIICCTBAMHU B COOTBETCTBUM C HWHCTPYKIUSMH IO BBHITTOJIHCHUIO
7a00paTOPHBIX XWMHUYECKHX OIBITOB IO TIOJYYEHHUIO W COOHMPaHHIO
ra3oo0pa3HbIX BeIeCcTB (BOAOpPOAA M KHUCJIOPOJa), IMPUTOTOBIICHUIO
pacTBOpPOB C  OMpEJEICHHOW MaccoBOW JIOJE€H  pacTBOPEHHOTO
BEIIECTBA, TUTAHMUPOBATh U MPOBOJUTh XUMUYECKHUE SKCIICPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IENOYEed M  KHUCJIOT C TOMOUIBbIO
UHAUKATOPOB (Jlakmyc, peHondTarent, METHIIOPAHXK U Ip.).

9-ii KJ1acc

K xoniy o6yuenus B 9-m Kiacce npeIMeTHbIE PE3yNIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e pacKpbIiBaThb CMBICJ OCHOBHBIX XHMHUYECKHX MOHATHNA: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYyJla, UOH, KaTHOH, aHUOH, MPOCTOE BEILIECTBO,
CJI0’)KHOE BEIIECTBO, BAJIEHTHOCTh, AIEKTPOOTPULIATENBHOCTD, CTEIIEHD
OKUCJICHUS, XUMUYECKas peakuus, XHUMHUYECKass CBs3b, TEIJIOBON
3 ekt peakiuu, MoJib, MOJISIPHBIA OOBEM, PACTBOP, DJICKTPOJIHUTHI,
HEAJNEKTPOJIUTBI, FIEKTPOIUTHYECKAs AUCCOLMAUS, PEAKIIUM MOHHOTO
oOMeHa, KaTalu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE W
HeoOpaTUMBIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTAHOBJICHHE,
ajuoTponusi, aM(OTEepHOCTh, XHMHYECKash CBSI3b (KOBaJCHTHas,
WOHHAsl, MeTaJUInyecKas), KpUCTAJUIMYECKass peleTka, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEAKLIHH, IPEAEIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

e WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX IMOHATHI U
OPUMEHATH 3TU HOHITHUS NPU ONUCAHUM BEUIECTB U UX MPEBPALICHU;

e HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBieHUs (popMyin
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

o OINpEIENATh BAJICHTHOCTb MW CTENEHb OKHCIEHUA XUMHUUYECKHUX
3JIEMEHTOB B COCAWMHEHMSAX PAa3IMYHOrO COCTaBa, IMPUHAMIECKHOCTh
BEILECTB K OMNPEICIICHHOMY KJIACCy COEIMHEHHH 1Mo (opmysaM, BUJL



XUMHYECKOM CBSI3M (KOBaJEHTHAs, HWOHHAs, METaJUIM4yecKasi) B
HEOPraHWYECKUX COEAMHEHUSX, 3apsA]l HOHA IO XUMHUYECKOU (hopmyie,
XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COEIUHEHUH,
TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

o packpsiBath cMmbich Ilepuoguueckoro 3axona .M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAaHUE: ONHUCHIBATh W XapaKTepU30BATh
Tabinunyto popmy Ilepuonnyueckoit CUCTEMbI XUMUUECKUX AJIEMEHTOB:
pasznuyarth NOHSTHS «TJaBHas moiarpymnmna (A-rpynmna)» M «modouyHas
noarpynmna (b-rpynma)», maneie W OOJbIIME TEPHOIBI, COOTHOCHUTH
0003HayeHusl, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabnuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHMS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB M 3aps] sjpa, OOIee YUCIO HIIEKTPOHOB U
pacripefielieHue WX 10 OJJICKTPOHHBIM CJO0sIM), OOBSACHITH OOIIUe
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB RJIEMEHTOB U UX COCIMHEHUN B
npenenax MallbIX MEPUOIOB U TJIaBHBIX MOATPYIIT C YYETOM CTPOCHHS
UX aTOMOB;

o Kjaccu(UUUpPOBATH  XMMHUYECKHE  DJIEMEHThl,  HEOPraHUYECKHue
BEIIECTBA, XMMUUECKHE PEAKIIMHU (IO YUCTY U COCTABY YYaCTBYIOIIHUX B
peaklUy BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTereHEeH
OKHUCJICHUS] XUMUYECKHUX JIEMEHTOB);

¢ XapakTepu3oBaTh (OMHUCHIBATH) OOLIUE M CHEHU(DUUECKHE XUMUUYECKUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BELIECTB, IMOATBEPXkAAasi OIMKHCAHUE
nIpuMEpaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIUi;

e COCTaBISAITb YPAaBHEHHUS JJIEKTPOJUTHYECKONM JUCCOLMALMM KHUCIIOT,
IEJIOYE M COJIEH, TOJHBIE W COKpAIlCHHBIC YPaBHECHUS PEAKIUU
MOHHOTO  OOMEHa, ypaBHEHHsS  pEaKIHil,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOW CBA3U MEXKAY BEUIECTBAMH Pa3JIMYHBIX
KJIACCOB;

e pacKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINil
MIOCPEICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca ITUX peaKlnii;

e IIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOKHOCTHU TMPOTEKAHUSI XMMHUYECKUX NPEBPAIICHUN B Pa3IUUHBIX
YCIIOBUSIX;

o BBIYUCIISATH OTHOCHUTEIIBHYIO MOJIEKYJISAPHYIO U MOJSPHYIO MAaccChl
BEIIECTB, MACCOBYIO [OJII0O XHMHYECKOTO »JJIeMEHTa Mo (dopmyIe
COEIMHEHHs, MAacCOBYIO JOJIO BEIleCTBA B pPacTBOpPE, IPOBOAMUTH
pacyeThl M0 YPaBHEHUIO XUMUYECKOUN peaKkiny;

o coOOMIOMATH TpaBWJIA  TOJB30BAHUSA  XUMHUYECKOM TOCYAOW U
nabopaTopHbIM O0OpYAOBaHHEM, a TakK)Ke IMpaBWiIa OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLIMSIMU TIO BBIMOJHEHUIO
1a00paTOPHBIX XMUMHUYECKHX ONBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3o000pa3HbIX BEHIECTB (AaMMHAaKa U YIJIEKUCIIOTO rasa);



o IIPOBOJIMTH

peakium,
Pa3TUYHBIX BEIICCTB:
OpoMua-, HOIUI-,

KapOoHaT-,

IMOATBCPIKAAIOIIHNC
pacnio3HaBaTb OIIBITHBIM IIYTEM  XJIOPHI-,

docdart-,

KA4eCTBEHHLIA COCTaB

CWJIMKaT-, cCyibdar-,

TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS M MOHBI M3YYEHHBIX METAJLIOB,
IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
o IIPUMEHSATH OCHOBHBIE OIIEPAllMd MBICIUTEIBHOW JESATEIBHOCTH —

aHaJIu3 H

CHHTE3,

CpaBHEHHUE,

0000IIIeHNEe, CHUCTEMaTH3AIHUIO,

BBISIBJICHUE MPUYUHHO-CIIEJICTBEHHBIX CBS3€H — JJIsl U3yUYEHUsI CBOMCTB
BEIIECTB M XUMHYECKUX PEaKIUMA, €CTECTBEHHO-HAyUYHbIC METOJIbI
NO3HAHUSl — HaONIOZIeHUE, U3MEPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).

TeMaTnyeckoe NIIAHUPOBAHUE
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Paznea 2. Ba:xxHeiilue npeacTaBuTe M HEOPraHUYECKUX BelIECTB

DNEeKTPOHHBIN
o0pa3oBaTeIbHBIM
Boznyx. pecypc «JlomamiHue
2. | Kucnopon. 6 3aanusa. OCHOBHOE
1 |IlonsiTue 06 oO1iee oOpazoBaHueE.
OKCHJIaX Xumusay, 8—9 kiacc,
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Hroro mo pazneny 30
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JI.1.
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Uroro no pazneny 17

Pa3znen 2. HemeTajibl 1 X COeIMHEHUSA

OO6mas
XapaKTEPUCTUK
2. |a XUMHYECKHUX
1 |»nemeHTOB
VI A-rpynmsl.
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Uroro no pazneny 25
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1
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