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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XUMHUM Ha YpPOBHE OCHOBHOTO 0O0mIeEro oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenbHO TPOrPaMMBbl OCHOBHOTO 00IIIETO 0Opa30BaHuUs, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE hefepabHON pabodeil MporpaMMbl BOCITUTAHUS
M ¢ Y4Yy€TOM KOHIENIMHU TpenojiaBaHusi ydyeOHOro mnpeaMera «XUMHUS» B
oOpa3zoBaTenbHbIX Oopranuzaiusax Poccuiickoit deaepanumu.

[Iporpamma mo xuMuM Aa€T TPEACTABICHHE O LENSIX, OOIIel cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMera, yYCTaHABJINBAET 00s13aTeIbHOE IIPEAMETHOE COJIEpKaHue,
MpeayCMaTPUBAET paCIpe/eIEHUe €ro Mo KjiaaccaM U CTPYKTypUpOBaHUE IO
pasienaM M TeMaMm MpPOrpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE U
KAuYE€CTBEHHBIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YYEHHUSI XUMUU C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSA3€H, JIOTUKH y4eOHOTO TMPOIECCa, BO3PACTHBIX
O0COOEHHOCTEeW O0O0y4alomuxcs, OMNpEeAeNsieT BO3MOXXHOCTH TMpeaMeTra IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHusl, a Takke TpeOOBaHUU K
pe3ynbTaTamMm 0O0y4YeHUsI XMMUU Ha YPOBHE II€JIel U3yUeHUs IPEIMETa U OCHOBHBIX
BHUJIOB Y4€OHO-ITO3HABATEIIBHON JIESITEIIbHOCTH OOYyYaroIIerocss MO OCBOCHHUIO
y4eOHOTO Co/IepKaHUsI.

3HaHWEe XUMHUHM CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpejacTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GOpMHUpPYEMbIE XMMHEH MPEACTABICHHUS O B3aMMONPEBPALECHUIX
SHEPTUU U 00 DBOJIONMU BEIIECTB B MPHUPOJIE, O MYTAX PEUICHUS TI0OATBHBIX
mpo0JieM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECKOM,
NUIIEBOM U SKOJOTUYECKON O€30IaCHOCTH, MTPOOJIEM 3PABOOXPAHECHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  JJis  caMOpa3BUTHUS U
(dhopMHUpOBaHUS KYJIbTYPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHNE MBIIIJICHUS U TBOPUECKUX CITIOCOOHOCTEMN
oOydJaronuxcsi, HaBBIKOB KX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeSITeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIIbCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B MPO(PECCUOHANBHOMN 1eATEeIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJOCTHOTO B3IJISAa HA €UHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00YyUaIOIIUXCS;



crocoOcTByeT (OPMUPOBAHUIO ILIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHme 00y4aIONMUXCSI.

Jlanubple HampaBlieHUs B OOYYEHMM XUMHH OOECnedyuBaloTCs crerupuKon
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0A30BOM HAYKH XMMHUHU Ha OINPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM H HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX ITOHATHM
OPTraHUYECKON XUMUH.

CtpykTypa coiepsKaHusl MPOTPaMMbl MO XUMHH C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOTO MoaxoAa K €€ u3ydeHuro. CoaepikaHue CKJIAAbIBAETCS U3 CUCTEMBI
MOHSTUNA O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI HOHATHN O XUMAYECKOU
peakuuu. OO0e 3TH CHUCTEMbl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHIUITY
NOCJIEN0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKUX IMPEINCTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akoHa /[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMMUU;

— YYEHHUS O CTPOCHUU aTOMA U XUMUYECKOM CBSI3HU;

— TpEeACTaBICHUU 00 JJIEKTPOJUTUYECKON NHMCCOLMAlUA BEIIECTB B
pacTBoOpax.

TeopeTnduecknue 3HaHHMS PACCMATPUBAKOTCA HAa OCHOBE JMIIUPUYECKHU
MOJTYYCHHBIX U OCMBICTICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCJIENOBATEILHO OT OJTHOTO
YPOBHSI K IPYTrOMY, BBITIOJIHSIS (YHKITUN OOBSICHEHUS U TIPOTHO3UPOBAHMS CBOWCTB,
CTPOECHUS U BO3MOYKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJIyYEHUSI N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl IO XHUMHH CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABICHUS] O XUMUYECKON COCTABIISIIOLIECH HAYYHOM KapTHHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM ITPUPO/Ibl, IEHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
NO3HAHUS B Hayke. M3yueHHe XUMUU NPOUCXOAUT C MPUBJICUYCHUEM 3HAHUU U3
paHee M3YyUYCHHBIX Y4YEOHBIX MpeameToB: «Okpyxawiui mup», «buonorus. 5-7
KJIaccb» U «Pu3uka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMUU MPOUCXOJUT (POPMUPOBAHME 3HAHUW OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOU
NESATETbHOCTHU YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. 3a/1aua
y4eOHOTO MpeaAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUA —
BaXHEHUIINX (aKTOB, MOHITHI, 3aKOHOB U TEOPETUYECKUX TTOJIOKEHHH, TOCTYITHBIX
00001IIeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIka HAYKH, B MPUOOIIIEHUN K



Hay4YHbIM METOJaM MO3HaHUs MPU W3YYEHUU BEIIECTB U XUMHYECKHX PEAKIIMii, B
(OpMHPOBAHNUY U PA3BUTHUHU TIO3HABATEIBHBIX YMEHUMN U UX IPUMEHEHUU B y4eOHO-
[IO3HABATEJIbHON M y4eOHO-UCCIIEJ0BATENbCKON AESITENIbHOCTH, OCBOCHUU NPaBUII
0€3011acHOT0 OOpaLIEHUs C BEILIECTBAMU B [IOBCETHEBHOW KU3HU.

ITpu u3yyeHun XMMHMHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsl BAKHOE
3HaYeHHUe NPUOOPETN TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE WHTEIJICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIHHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYy4YEHHs] Ha CHCTEMAaTHYECKOE€ MPHOOIIECHUE
oOydaromuxcsi K CaMOCTOATEIbHOW I03HABATEIBHOW JEATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecreueHne yCcloBUH, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YHaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITEIBbHOCTH, TO3HAHMS W CaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIBHOE 3HAYEHUE IJIf
Pa3INYHBIX BUJOB ACSITECIBHOCTH;

— (¢opmupoBanue o0Omeld (QyHKIMOHAIBHON U E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHM OOBSACHATh M OLICHUBATH SIBJICHUS
OKPYKAIOILIEr0 MHPA, UCIOJb3Ys 3HAHHUS M OIbIT, NOJYyYECHHbIE NPU H3YHYECHHUH
XUMHH, TPUMEHATh UX MIPU PEIICHUH MPoOIeM B MOBCEAHEBHOM KU3HU U TPYIOBOM
NEATEINbHOCTH;

— (QopmupoBaHue y OOy4yarolUUMXcsi TIyMaHUCTUYECKMX OTHOIICHUH,
INOHMMAaHUsl LEHHOCTH XUMHYECKMX 3HAHMW [UIsi BBIPAOOTKH SKOJIOTMYECKU
1e1eco00pa3Horo MOBEACHHUS B OBITY M TPYIOBOW JAEATEIBHOCTH B LEJSAX
COXPaHEHHMS CBOETO 3J0POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHS OOIIEUETOBEUECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIS U HANPaBIEHHOCTU AATbHEHIIEro
oOy4eHwusI.

[To pe3ynpraTam ananuza Beepoccuiickux mpoBepodHbix padboT B 2023 rony B
COOTBETCTBYIOILIME pa3jeibl pabodeid mporpaMMbl (IJIaHUPYEMbIE PE3YJIbTAThl,
coJiep)KaHue, TeMaTHYeCKOe IJIAHUPOBAHUE) BHECEHBI HEOOXOIMMbIE U3MEHEHHS,
HaIpaBJIeHHbIE HA (HOPMHUPOBAHHE U PAa3BUTHE HECPOPMUPOBAHHBIX YMEHUH, BUIOB
NEATEIbHOCTH, XapaKTEPHU3YIOIIMX JOCTH)KEHHE IIJIAHUPYEMBIX pEe3yJIbTaTOB
OCBOEHHMSI OCHOBHOM 00pa3oBaTelIbHONM MpOrpamMMmbl  OCHOBHOIO  OOIIETo
oOpa3oBaHMs1, KOTOpPbIE COAEPKATCS B 00OOIIEHHOM IJIaHE BapHAHTa [IPOBEPOUHON
paboThl O XUMUU B 8 KJ1acce.



OO11ee Yrco 4acoB, OTBEAEHHBIX JIJIsl U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 4dacoB (2 4daca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEZICIIO).

B xoxe peamuzamuu pabouux mporpamMMm yudeOHoro mnpeamera "Xumus"
UCIIOJIb3yeTCsl 000pYJIOBaHUE, PACXOJHbIE MaTepualibl, CpelcTBa OOy4YEHUs W
BOCIHUTaHUA, TpHOOpeTEéHHBIE A eHTpa "Touka pocrta".



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/ibHbIE XUMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemectBa. DU3MUECKUE CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. IloHsTHE 0 MeToMax MO3HAHMA B XMMHHU. YMCTBIE BemIeCTBA M CMECH.
CniocoOsI pa3eneHus: cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKUE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIAPHOE YUCHHE.

Xumudaeckas hopmysa. BareHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTEIbHAS aToMHasA Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasg Macca. MaccoBast JoJisl XMMAYECKOT0 3JIEMEHTA B COEAUHECHUU.

KosmuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMocCBsA3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHUIl BellecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCIUHCHMMU.

Ou3nYECKUe U XUMUYECKUE SIBIICHUSI. XUMUYECKAsl PeaKkus U €€ MPU3HAKHU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukamms
XUMUYECKUX peaKIuii (COeMHEHUs, Pa3JI0KECHUS, 3aMEIIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOM, MpaBuiaMu pabOThl B J1aOOpaTOpUH U
npuéMamu oOpalieHus ¢ J1abopaTopHbBIM 000PYAOBaHUEM, U3YUEHHUE U OINHCAHHE
(u3nyecKkux CBOMCTB OOpa3IOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IJIaBIEHWE BOCKA, TasHHWE JbJa, PAacTHpaHWE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAIUS BOJbI) U XMMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCJIOTOM) SIBJICHUH, HAOIIOICHUE U
OTNMCaHUE TPHU3HAKOB MPOTEKaHUS XUMHYECKUX PEaKIUi (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUJOM Oapusi, pa3joKeHUE THAPOKCHAA
Menu (II) mpu HarpeBaHuu, B3auMoOICUCTBUE kenne3a ¢ pacTtBopoM cosir Menu (11),
M3Yy4EHUE CIOCOOOB pa3elIeHUs] CMECEW: C MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, MpoBeICHUE OUYUCTKH IMOBApPEHHOM
COJIM, HaOJIOJICHWE W  OMNHUCAaHWE  PE3yJbTAaTOB  IPOBEJACHUSA  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(LLIapOCTEPIKHEBBIX ).

Ba:xkueiue npeacraBuTe M HEOPraHMYeCKHUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3ayxa. Kucinopoa — sneMeHT U mpocToe
BelecTBO. HaxoxaeHnue kuciopoaa B Mpupojae, (PU3MUecKue U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Okcuzabl. Ilpumenenue xkucmopona. CrocoOs
MOJIy4eHUsI KHUCJIOpoJa B JabopaTopud M NOpoMmblliieHHOCTH. Kpyrosopor
KHCJIOpoa B ipupoae. O30H — aJuTOTpoITHAs MOAU(PUKAIIHS KUCTOPOIa.



TennoBoit 3¢(}EeKT XUMHUECKON peakinuh, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peakUuu. TOIIMBO: yrojb U METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe Beniectso. HaxoxieHre Bogopoaa B Ipupoe,
(bu3nUecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI osTydeHus. KucioTsl
Y COJIN.

MomnsipabIii 00BEM Ta30B. PacuéTel Mo XUMHYECKUM YPAaBHEHHUSIM.

dusnuyeckue cBoucTBa BOoAbl. Boma kak pactBoputenb. PacTBOpSL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBa B pacTBope. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBaHMUSI.
Posib pacTBOpOB B mpupoA€ U B KU3HU 4YeI0BEKa. KpyroBopoT BOJBI B MPUPOJIE.
3arpsi3HeHHe NPUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxkcunpl. Kiaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) W
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnmyeckue ©U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcnoBanusa. Kiaccudukanuss OCHOBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenknarypa ocHoBannii. Ouznyeckue M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Pan axkruBHocTtM MmetaiuioB H. H. bekerosa.
Ilony4yeHnue KuCIOT.

Conu. Homenkiatypa cosieid. @U3nYeCcKue U XMMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eneTnueckas CBsI3b MEXKy KJIacCaMH HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICIICHUE COAEPkKAHUS KUCIOPOJa B BO3yXE, OITYyUYCHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaO0/IeHHe
B3aUMOJECHUCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHUS W
MIpEeKpaIieHus TopeHus (Toxkapa), 03HaKOMJICHUE ¢ 00pa3IiaMy OKCHUIOB M OTIICAHUE
WX CBOWCTB, TMOJy4YeHHE, COOWMpaHWE, pACIO3HABAHWE MW W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiecTBre Bogopoaa ¢ okcuaoM meau (11) (BozmoxkHO
MCI0JIb30BAaHUE BUIEOMATEPHUAIIOB), HAOJI0/IeHHE 00Pa31ll0B BEIIECTB KOJIUYECTBOM
1 Monb, uccieaoBaHHe OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IM4YHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM JOJEU
PacTBOPEHHOIO BENIECTBA, B3aUMOJEHCTBUE BOJBl C METauiaMu (HaTpUEM U
KanblieM) (BO3MOXXHO MCIOJIb30BAaHUE BHJAEOMATEPUAJIOB), HCCIEIOBaHUE
00pa3iioB HEOPTraHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKPACKH MHJIUKATOPOB B PACTBOPAX KHUCJOT U IIEI0YEH, N3yUEHUE B3aUMOACHCTBUSA



okcuna meau (II) ¢ pacTBopoM CepHOM KHUCIOTHI, KUCIOT C METAJJIAMH, PEaKIIHii
HEWTpaIu3aluy, NOJYYEHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJIHOTO
MeTajia JPYruM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxkHen1me Ki1accbl HEOPraHUYECKUX COETUHECHUN.

IHepuoauueckuii 3axkoH u Ilepuoamuyeckass cucreMa XHUMHYECKHUX
iemenToB JI. WU. MenngeneeBa. CrpoeHune aTomMoB. XMMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKM KiIacCU(PHUKAIMA XUMHUYECKUX 3JIeMeHTOB. [loHsatue o
Ipynmnax CXOJHBIX 3JIEMEHTOB (LIEJOYHBbIE W IIETIOYHO3EMENIbHbIE METaIbI,
raJIoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(pOTEepHbIE OKCUIbI
Y TUJIPOKCUBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucTeMa XUMHYECKUX JIEMEHTOB /1.
U. Menneneesa. Koporkonepruoanas u qiuHHONIeproaHas Gopmsl [leproauyeckoit

cucTteMmbl xumMuueckux 3neMeHToB . . MenneneeBa. lleproasl U rpyIimsl.
@uU3NYECKHI CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sfep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 00OJIOYEK aToOMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuomnueckon cucremnl JI. M. MennpeneeBa. XapaKTEpUCTUKA XHUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. 1. Meneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paJuyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB I10 TPYINAaM U MEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanueckoi CUCTEMbI XUMUYECKUX
BJIEMEHTOB IS pa3BUTUS Hayku W npaktuku. J[. Y. MenpaeneeB — y4y€HbId U
IrpaXIaHUH.

Xumuyeckass cBa3b. KoBajlieHTHast (MOJIApHAsE YW HEMOJSIPHAs) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHusa. OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OINBITOB,
WUTIOCTPUPYIOIINX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKIUU
(ropenue, peakiiiy pa3oKeHUsl, COSTUHEHU).

Mesicnpeomemmnule céasu

Peanuzanns meXnpeaMETHBIX CBSI3€HM NpH HM3yYEHUUM XUMUU B 8§ Kjacce
OCYIIECTBJISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX €CTeCTBEHHO--HAyYHBIX
MOHSTUN, TaK U TOHATUH, SBISIOIIUXCA CUCTEMHBIMH JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTeCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINA (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, AaHaJW3, CHHTE3, KIacCU(pUKalus, NEPUOAUYHOCTb, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusnka: MmaTepus, aTOM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIBL,
pPaZMOaKTUBHOCTb, MOJIEKYJA, JIEKTPUUYECKUH 3apsii, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, Tra3, (U3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IIaHETHI, 3B€3/1bl, CoHIIE.

buonorus: dporocunTes, nprxanue, 6uocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpPasIbl, TOPHBIE TOPObL, IOJE3HbIE
HCKOIIAaEMBbIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYecKasi peakuus

[lepnonnueckuit 3akoH. [lepnoauyeckas cucrema XUuMHAYECKUX JIEMEHTOB /.
N. MengeneeBa. CrpoeHue aToMoOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NMEPUOIOB, KaJKs, KAJIBLIMS U UX COCTUHECHUN
B COOTBETCTBMM C IIOJIOKEHHMEM JJIEMEHTOB B Ilepuommyeckoi cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOW CBs3U. THIBI KpUCTAIUNIMYECKHUX
pEelE€TOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIM4YHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHMI, TCHETUYECKAs CBA3b HEOPraHUYECKUX BELICCTB.

Knaccudukanus XuMHUUeCKUX peakuil 0 pa3IuyHbIM IpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pPEaKUUU BEIIECTB, M0 TEIIOBOMY 3((deKTy, IO
MU3MEHEHUIO CTENEHEN OKMCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO
YYACTHIO KaTajlu3aTropa). JK30- U SHAOTEPMUYECKHUE PEAKIIMH, TEPMOXUMHYECKHUE
YPaBHEHUS.

[Tonsitue o ckopoctn xummueckon peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U IreTEepOreHHBIX
peakuusax. llonsatue o xaranuse. [lonsaTue 0 XxumMu4yeckoM paBHOBecuU. PaKTOPHI,
BIIASIONIME HA CKOPOCTb XMMHYECKOW PpEAKLUUH M IOJIOKEHUE XUMHYECKOIO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMHM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peaKIuu. CocraBneHue  ypaBHEHUH

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIM C HCHOJIb30BAHHEM  METOAA
AIIEKTPOHHOTO OaaHca.



Teopus 37EKTPOIIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHIL.
KartnoHnbl, aHMOHbI. MexXaHu3M QUCCOLMALMU BEUIECTB C PAa3JIMYHBIMUA BHJIAMHU
XUMHUYECKOH cBsi3u. Ctenenb quccouranuu. CUbHbIE U C1a0ble dJEKTPOIHTHI.

Peakuyy moHHOTO 0OMEHa. Y CI0BMSI IPOTEKAHUS peaklUii HOHHOr0 0OMEHa,
IIOJIHBIE M COKpAIUEHHBIE MOHHBIE YpaBHEHMsI peaknuil. CBONCTBAa KHCIIOT,
OCHOBAHUH U COJIEH B CBETE MPEICTABICHHI 00 AIEKTPOIUTUUECKON AUCCOIIUAITIH.
KauecTBeHnnble peakiiuu Ha HOHBL. [IOHATHE O TMAPOIIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHUE C MOJEISIMA KPHUCTAUIMYECKUX PEUIETOK HEOPraHUMYECKUX
BEIIECTB — METAJUIOB MU HEMETAUIOB (rpadura M anMasa), CIOXKHBIX BELIECTB
(XJopuaa HaTpus), HCCIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaku OT
BO3JCHCTBUS  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTH
pPacTBOPOB BELIECTB, MTpOIiEcca JUCCOLMALIMHI KUCIIOT, HIEJI0Y€EH U coell (BO3MOKHO
UCIIOJIb30BAaHUE BUIEO MAaTEPHUANIOB), IMPOBEIEHUE OIbBITOB, HIUIFOCTPUPYIOLIUX
IOpU3HAKK TIPOTEKAaHUs peakluuili HOHHOro oOMmeHa (oOpa3oBaHME OCajKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, HWIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUHUHU Pa3I0KEeHHUS,
COEMHEHMs), paclO3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  [OMOILBIO
KaueCTBEHHBIX PEaKIMil HA HOHBI, PEIICHUE dKCIIEPUMEHTAJIBHBIX 3aad.

HeMeTayibl 1 MX COeAHHEHUA

OOmiasi xapakTepucThKa rajnoreHoB. (OcoOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerieHn okucieHus. CTpoeHne U (PU3HUECKHe CBONCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOKMCTBA HA IPUMEPE XJIOpa (B3aMMOJIEHCTBHE
C MeTajJulaMM, HEeMeTajulaMu, mienodamu). XisopoBoaopod. CossHas KUCIOTa,
XUMUYECKUE CBOMCTBA, IOJy4Y€HHE, IpuMeHeHue. JlelictBue xjopa W
XJIOPOBOJOPOJa HA OPTAHU3M YENOBEKa. BaxkHenIIMe XIIOPUIbl U UX HAXOKICHUE B
IIPUPOJIE.

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynnsl. OcOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEepHbIE CTENEeHU OkucieHuss. CTpoeHue M (u3nueckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U CEpbl. AJUIOTPONHbIE MOAU(PHUKALIMU KUCIOPOAA
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOA, CTpOCHHUE, (PU3MUEcKHe U
XUMUYECKUE CBOMCTBA. OKCHABI CEpbl KAK NPEACTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kucioTa, GU3NYECKUE U XMMUUECKHUE CBOMCTBA (00IIME KaK MPeICTaBUTENS
KJacca KHUCIOT M cnenuduueckue). XUMHUUECKUE PEaKIMM, JIEXkKAIlUe B OCHOBE
MPOMBIIIJICHHOTO Croco0a MOMy4YeHHs] CEpHOM KHCIOTHI. IIpumeHeHue cepHOit
kucnoTel. CoM CEepHOM KHCJIOTHI, KaueCTBEHHAs peakuus Ha Cyiab(paT-HOH.
Haxoxnenue ceppl m €€ COEAUHEHHMH B INpUpPoAE. XHMHYECKOE 3arpsi3HEHUE
OKpY)KaIoIlIed Cpelbl COEIMHEHUSIMU cepbl (KUCIOTHBIE HOXKAM, 3arpsi3HEHUE
BO3/yXa U BOAOEMOB), CIOCOOBI €r0 MPEJOTBPAILCHHUS.



OOmast xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUsS. A30T, pacIpoCTpaHEHUE B MPUPOJE,
¢busnueckue u xumuieckue ceorctra. KpyroBopot azora B mpupojae. AMMHUaK, €ro
¢bu3nYecKue 1 XMMUYECKHE CBOMCTBA, MoydeHue u npuMenenue. Cojid aMMOHHS,
uX pU3NYECKUE U XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOoJIydeHue, (PU3UYEeCKHe U XUMHUYECKHE
cBOWcTBa (00OIIME Kak TWPEACTAaBUTENS Kiacca KHCIOT M chenuduyueckue).
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX YA0OpEHUH.
XUMHYECKOE 3arps3HEHNE OKPY KAIOIIEH Cpelbl COSTUHEHUSIMH a30Ta (KHUCIOTHbBIE
JIOXKIHM, 3arpsA3HEHHE BO37yXa, MOYBbl M BOAOEMOB). Dochop, alIoTpOIHbIE
moauduxanmu gocdopa, pusnueckne u xumudeckue cpoiicrea. Oxcua ocdopa
(V) u dochopras kucinora, HU3NIECKNEe M XUMUYECKAE CBONCTBA, MOJTyUYCHUE.
Hcnonp3oBanue hochaTtoB B kKauecTBE MUHEPATLHBIX YAOOPEHUH.

OOmas xapakTepuctuka 31aeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIEC CTETIEHH OKUCIIEHUS. Y TJIepOo/l, aJNIOTPOIHbIE MOAU(UKAIIIH,
pacnpocTpaHeHue B Mpupoje, Gu3nueckue U XUMHUUECKUE CBOMCTBA. AAcopOIus.
Kpyrosopor yraepoga B mnpupome. Oxcuabl yriaepoaa, UX (QU3NYECKUE HU
XUMHYECKUE CBOMCTBa, [EHCTBUE Ha JKUBBIE OPraHU3Mbl, TMOJYyYEHUE H
npUMEHEHUE. DKOJIOTHYeCKrue MpoOsieMbl, CBs3aHHbIE ¢ okcuaoM yriaepoaa (IV),
rUnoTe3a IJI00AJbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIM 3PdeKT. YronbHas
KHUCIIOTa U €€ CONM, MX (PU3NYeCKHe M XHUMHYECKHE CBOWMCTBA, MOJyYEHHE U
npumenenue. KadecTBeHHass peakuus Ha KapOoHaT-HOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, TIIUIEPHUH, YKCYCHAas KUCIIO0Ta).
[IpupoaHbie HMCTOYHUKH YTJIEBOJIOPOJOB (YroJib, MPUPOJHBIN Ta3, HEPTH),
OPOAYKTHl UX MepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIILICHHOCTH.
[TonsiTrie 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUPAX, OENKax, yriIeBogax — U ux
PO B OKM3HH 4YeJNOBEKAa. MarepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COETMHEHUHN.

KpemHuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJy4YeHUE U
npuMmenenue. CoenquHeHus: KpeMHUs B ipupojie. OO1iue mpencTaBieHust 00 OKCUae
kpemuust (IV) u xpemuueBoit kucnore. CHIMKAThI, KX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHelre cTpouTeNbHbIE MaTepualibl: KEPAMHUKA, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. IlpoGiembl 0€30MacHOr0  MCIMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3I0B HEOPTAHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIIOTHI,
IPOBE/ICHUE KAaUeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPU3HAKOB



WX TIPOTEKAaHWS, OMBITHI, OTpaXaronue (U3NYECKUE W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U WX COEJAMHEHHH (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ 00pa3aMu XJIOpUI0B (FaIOreHUI0B), O3HAKOMIJICHHE ¢ 00pa3laMu
ceppl M €€ COEIUHEHUSIMH (BO3MOXHO HCIIONb30BAHUE BUIECOMATEPUAIIOB),
HaOII0/IeHue Tpolecca o0yriMBaHUs caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOI KUCIIOTHI, U3y4YeHNE XUMUUYECKHUX CBOWCTB Pa30aBICHHOMN CEpHON KUCIOTHI,
IPOBE/ICHNE KaueCTBEHHOM peaKIuy Ha CyJb(aT-uoH U HAOMIOIeHUE MTPU3HaKa e€
NpOTEeKaHMUs, O3HAKOMJIEHHE ¢ (pU3MyecKuMH cBoMcTBaMu a3zora, (ochopa u ux
COETMHEHMH (BO3MOXKHO HMCIIOIB30BaHUE BUECOMATEPHAIIOB), 00pa3liaMu a30THBIX
1 (hochopHBIX yIOOpeHHUIA, MOTydeHUE, COOMpaHue, PACIIO3HABAHUE U U3YUYCHUE
CBOWMCTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX pPEAKIMA HAa MOH aMMOHHUS U
dochar-uoH W H3yuyeHHE TPUZHAKOB UX [MPOTEKAHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHONW Aa30THOM KHUCJOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HU3Y4YEHUE MOJICNIE KPUCTAIMYECKUX PEIIETOK anMasa,
rpaduta, (QymiepeHa, O3HAKOMJICHHE C MPOIECCOM aaCcOpOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHMPOBAHHBIM YIVIEM W YCTPOWCTBOM IIPOTHBOra3a, IOJyYEHHUE,
coOupaHue, paclio3HaBaHHE U HU3y4YEHHE CBOMCTB YIJIEKHCIIOIO ras3a, IpoBeICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CHJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHOW MPOMBIIUICHHOCTH,
pEILICHUE SKCIEPUMEHTANBHBIX 3aJa4 M0 TeMe «BaXHeWlne HeMEeTaulbl U HUX
COEUHEHUS.

MeTaJiibl 1 MX COCAUHECHUSA

OO0mast xapaKTepuCTHKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuommueckon cucreme xumuuyeckux diemeHtoB [, .
MenpneneeBa u ctpoeHusi aToMmoB. CTpoeHue mMeTauioB. Metamnyeckas CBs3b U
METAJJIMYECKasi  KpUCTaJUIMYecKass  pemeTka.  DIEKTPOXUMHUYECKUUA  psif
HampsbKeHUH MeTaisioB. Ou3nyecKue U XMMUYEeCKue CBOMCTBa MeTaioB. OOmiue
CIocoObl MOdy4YeHus: MeTamioB. [loHsATHE O KOpPpO3uM METauioB, OCHOBHbBIE
CHOCOOBI 3aLTUTHI UX 0T KOppo3uu. CriiaBsl (CTalb, YyT'yH, IIOPATTIOMUHUMN, OpOH3a)
U X IPUMEHEHHUE B OBITY ¥ POMBIIIIEHHOCTH.

[Ilenounsie MeTaIIBL: MOJOXKEHHE B l[leproanueckor CUCTEME XMMUYECKUX
anemeHTOoB . 1. MenneneeBa, CTpO€HHME MX ATOMOB, HAaXO0XIAEHUE B MPUPOJIE.
duznyeckre U XMMUYECKHE CBOKCTBA (Ha mpuMepe HaTtpus U Kamus). OKcuabl u
TUAPOKCUABI HATpus W Kauus. lIpuMEHeHHe IIENOYHbIX METAUIOB M HX
COEIMHEHU.

[Ilenouno3emMenbHbIE META/UIbl MarHud W KajJbLMU: TIOJIOXKEHHE B
Ilepnonnueckoi cucreme XxuMu4deckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOX/JICHUE B pupoie. PU3NUeCcKne U XMMAYECKHE CBOMCTBA MarHus U



Kanblus. BaxkHeilne coequuenns Kanbius (OKCUl, THIPOKCHI, coJin). ZKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHMIL: IoJI0KeHUE B [leprnoinueckoi cucteMe XMMUYECKUX JIEMEHTOB
. 1. Menneneesa, cTpoeHue aTtoMa, HaxoXKIeHWE B npupone. Pusndeckue u
XUMHUYECKHUE CBOMCTBA allOMUHMSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCHUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanyeckoi cucTeMe XUMUYECKUX JIEMEHTOB /I,
N. MenneneeBa, CTpO€HHME aToma, HaxOXKIeHHWE B npupone. Pusmyeckue u
XUMHYECKue cBOMCcTBA xemne3a. Okcuibl, THAPOKCcHabl U comu xene3a (II) u xxenesza
(IIT), mx coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME ¢ 00pa3laMyd METaUIOB M CIUIAaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3YYEHHE  PE3YJbTATOB  KOPPO3HUM  METALUIOB  (BO3MOXHO
UCIIOJIb30BaHNE BUJIEOMATEPHANIOB), OCOOCHHOCTEW B3aUMOJEUCTBUS OKCHIA
KalbllUd W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
UCCIIEJOBAHNUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHHUS JKeJie3a B KUCIOPOAE
(BO3MOKHO ~ HCHOJB30BAHME  BUJACOMATEPHUATIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIM HA HOHbI: MarHus, KaJIbLIUs, AIFOMUHHUS, IUHKA, xele3a (II)
u xenesa (IIl), menu (II), HaGmroneHne W omMUCaHHWE MPOIECCOB OKpAIIMBAHUS
IUIAMEHU HWOHAMHM HATpHs, Kalus U Kaublus (BO3MOXHO HCHOJb30BaHHUE
BHJICOMATEPHUAIIOB), UCCIEA0OBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCH 1A ITFOMUHUS U
TUAPOKCUJA IIMHKA, PEHIEHUE PKCIEPUMEHTANIbHBIX 3a/1ad 1o TeMe «Baxueitme
METAJLJIbI U KX COCTUHECHUS.

XUMUA U OKPYXKAKIIAA Cpeaa

BemectBa m Marepuasiel B MOBCEJHEBHOM JKM3HU 4YeNOBeEKa. be3omacHoe
MCIIOJIh30BaHNE BEIIECTB M XUMUYECKHUX peakiuii B ObITy. IlepBas momonrs mpu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HeHUE OKpYyXarolleid cpeabl (mpenesbHas AOMyCcTUMas
KOHIIeHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuu B pemieHun 3KOJI0THYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue 0o0paslioB MaTepuajoB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEpPHBIE
MaTepualbl).

Mescnpeomemnmnuie céazu

Peanuzanns mexXnpeaMETHBIX CBSI3€M NpH HM3y4EHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHME KakK OOLMX EeCTEeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U TMOHSITUH, SBISIIOIIUXCA CUCTEMHBIMU JIJIsl OTACJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHA: HAY4YHBIA (pakT, THUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuuKamms, TEePHOANYHOCTh, HAOIOICHUE,
OKCIIEPUMEHT, MOJEITUPOBaHUE, HW3MEpPEHHE, MOJCNb, SBICHHE, MTAPHUKOBBIMA
a3 eKT, TEXHOIOTHUSsI, MATEPHUAIIBI.

dwusuka: MmaTepus, aToM, SIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaZMOaKTUBHOCT, MOJIEKYIa, IIEKTPUIECKUIT 3aps, IPOBOTHHKH,
MOJIyIPOBOJIHUKH,  JTUAJIEKTPUKH, (OTOINEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KpUCTAIIIMYECKAs
peméTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €AMHHIIBI M3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOSJIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE TOPOIbI, IOJIE3HbIE
MCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUSA MPOTPaMMbl OCHOBHOTO OOMIETo
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHHM B €IMHCTBE Y4YEOHOH u
BOCIIUTATENBHOU JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPHHSATHIMU B
oOliecTBe MpaBUJIaMHM M HOpPMaMH TIOBEIEHUS U CIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COL[MAIN3ALINN O0YYaIOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJdbTAaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIHUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUh W
pacIIMpEHNE ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpMOTHYECKOro BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M Hay4YHOMY HAcCJEAHMI0, NOHUMAaHUS 3HAYEHHs XHMHYECKOW HAYKH B KU3HH
COBPEMEHHOr0 OOIIecCTBa, CIOCOOHOCTH BIaETh OCTOBEPHOW HHQOpMAIME O
NEPENOBBIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rpamxIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MpPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIEOBATENbCKOM, TBOPYECKOM M JAPYTUX  BHUAAX
AESITeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESITENBbHOCTU MpPH
BBITIOJTHEHUH Y4€OHBIX, TO3HABATENIbHBIX 3a]a4, BBIIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MMPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
Y B3aUMOTIOMOIIIH B IIPOLIECCE ATON yueOHOM NesATeTbHOCTH, TOTOBHOCTH OLIEHUBATH
CBOE MOBEJIEHUE U TMOCTYNKH CBOMX TOBApHILEH C MO3ULUMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MIOCIEICTBUN MTOCTYTIKOB,;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUYECKHUE NPEACTABICHUS] O BEIIECTBE U XUMHUYECKON pEeaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHsS HAyKH M COCTABJISIOLINE
OCHOBY JJI IOHUMaHHUS CYIIHOCTA HAy4YHOM KapTUHBI MUpA, MPEJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBA3SX YEIOBEKA C
MPUPOJHOM CPEJIOW, O POJIM XUMHUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHUBBI, HAMPABJIECHHbBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBbIE ISl OOBSICHEHUS HAOIIOJAaEMBIX MPOILIECCOB M SIBICHU,
MO3HABATENbHOM, MH(DOPMAIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ YYeOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATypOil, ITOCTYIHBIMH TEXHUYCCKHMH CPEICTBAMH HH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0O W TO3HAHMIO, JIO0O03HATENBbHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  €amMo00pa3oBaHWIO, TPOEKTHOM M  HCCIIEeI0BATEIbCKON
JesITeIbHOCTH, K OCO3HAaHHOMY BbIOOpPY HAIpaBIE€HHOCTH W YPOBHS OOyueHUS B
JlaJIbHEUIILIEM;

4) popMupoOBaHMS KYJIbTYPBbI 310POBbS:

OCO3HAHHE IICHHOCTH >KM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 KU3HH, OCO3HAHME MOCIEACTBHHA U
HETPUSTHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsl, HAPKOTHKOB, KYPEHHs),
HEOOXOAMMOCTH COOJIIO/ICHUST TIpaBUI  OE30MACHOCTH TpH  OOpaIeHuu ¢
XMMUYECKHMHU BEIIECTBAMU B OBITY U pealbHOM KU3HH;

5) Tpy10BOI0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3yUYEHHIO podeccuii U TpyAa pa3iInyHOro poja,
yBa)K€HHE K TPYy U pe3yabTaTaM TPYAOBOH NeSTEIbHOCTH, B TOM YHCIIE HA OCHOBE
NpUMEHEHHUS  TNPEeIMETHBIX  3HAaHMW IO  XWMHUH, OCO3HAHHBIA  BBIOOD
WH/IMBUYaTbHON TPAeKTOPUU MPOJOIKEHUS 00pa30BaHUs ¢ yUETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHOHM npodecCHOHATFHON IEeSTENIbHOCTU U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTb a/IalITUPOBATHCA B IPOPECCUOHATIBHOMN Cpeie;

6) 7K0J10rHYecKOro BOCHIUTAHMA:

IKOJIOTUYECKH IIeTIECO00Pa3HOE OTHOIIEHUE K IPUPOE KaK HICTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIeCTBOBAaHWS, MOHUMAaHHWE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opasza JKHW3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
bu3nuecKkoMy M TCUXUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHHS
MpaBUJI 0€30MaCHOT0 MOBEICHHUS MPHU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIMSX,
YIPOKAIOIIUX 3J0POBBIO U )KU3HHU JIIO/ICH;

CHOCOOHOCTH MPUMEHATH 3HAHMS, MOJydaeMble MPH W3YYEHUU XUMHH, IJIS
peleHus 3a7a4, CBA3aHHBIX C OKPY)KAIOIIEH MPUPOJHON CPeloid, ISl OBBIIICHUS
YPOBHSL  DKOJIOTMYECKOW  KyJIbTYPHl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIeM U IMyTed WX PEHIeHHS MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUICHHSI, YMEHHUS PYKOBOJCTBOBATHCS UM B MTO3HABATEIHHOM,
KOMMYHHUKaTHBHOHN M COLIMAIBHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pE3YJIbTATOB BBIACTSAIOT 3HAYUMbBIE IS
dbopMUpOBaHHS MUPOBO33PEHUS OOIIEHAYYHBIE TOHSTUS (3aKOH, TEOPHS, TPHHIIHII,
rumnore3a, ¢akT, CHCTeMa, TMpOIecC, OHKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4YEOHBIX INpeIMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUI W3 ATUX MpPeIMETOB (OPMHUPOBATH NPEACTABICHHE O LEIOCTHOM



HAy4YHOU KapTHHE MUpPA, U YHUBEPCAIbHbIE YUeOHbIC NeHCTBUS (TT03HABATEIBHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJISITUBHBIC), KOTOpbIE OOECreYuBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIJAaHUPOBAHHUIO U OCYIIECTBICHHIO Y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Ba3oBble Jijoruyeckue AecTBUA:

YMEHUSI HCHOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS IMPH OCBOCHUU
3HAHUW: PACKPBIBATh CMBICI XUMUUYECKUX TMOHATHHN (BBIAEHATH MX XapaKTEpPHBIE
NPU3HAKU, YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMH IOHSATHSMHU), MCIOJIH30BaTh
MOHSATHUS JJIs1 OOBACHEHUS OT/EJIbHBIX (PaKTOB M SBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTEPUU JUISl KJIACCU(PHUKAIIMU XMUMHUYECKMX BEIIECTB M XUMHYECKUX PEaKIIHi,
YCTaHABIMBATh MPUYNHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMHU HW3Y4YECHUS,
CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYKTUBHBIE, NE€AYKTUBHBIE, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3aKIIOUCHMS,

yMEHHUE TPUMEHSATh B TMPOIECCE IIO3HAHUSA TMOHATHS (MpPEeIMETHbIE U
MeTanpeIMETHBIE), CHMBOJINUECKHUE (3HAKOBBIE) MOJENH, UCIIOIb3YEMbIE B XUMUH,
peoOpa30BhIBATH IITUPOKO MPUMEHSEMbIE B XUMUU MOJICIbHBIC MPECTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTa), XHMH4YecKas (opMmyjia U ypaBHCHHE
XUMHUYECKON peaklMy — MPU PEIICHUH y4eOHO-ITO3HABATEIbHBIX 3aJ1au, ¢ YYETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISBIISITh U XAPAKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaAKITHH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIC CBS3U W
MPOTHUBOPEUHS B U3yYaEMbIX MTPOIECCAX U SIBJICHUSX.

Ba3oBhIe ucciieqoBarejbcKye 1eMCTBUSA:

YMEHHUE MCIOJIb30BATh MOCTABJICHHBIE BOIPOCHI B Kadye€CTBE WHCTPYMEHTA
MMO3HAHMUSI, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (POPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPAaBUJIILHOCTHU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa M0 IJIAHWUPOBAHMIO, OPraHU3allUd U IPOBEICHUIO
YUYEHUYECKMX OKCIEPUMEHTOB, yMeHHE HaOJoaaTh 3a XOJIO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yJbTar, (OPMYJIHPOBATh O0OOIICHUS U
BBIBOJBI 10 PE3YJIbTATAM MPOBEAEHHOTO OIBITA, NCCIAEAOBAHUS, COCTABIATh OTYET
0 MPOJIETaHHO padoTe.

Pa6ora ¢ undgopmanmeii:

yMEHHUE BBIOMpPATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3TUYHBIX BUJIOB U (DOPM TPEICTABIICHUS, MMOTYyYAEMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOrO COJIEpXKAHUS, CIPaBOYHBIC
nmocobus, pecypcel MHTepHeTa), KPUTHYECKH OIICHHBATh MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3lWYHbIE METOJbI U 3apoChl MPU MOUCKE U 0TOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX MJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 OMpPEAeNEHHOTO THUIMa, IPUOOPETEHUE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTH,
OBJIAJICHUE KYJbTYPOU aKTUBHOTO MCITOJIH30BAHUS PA3IMIHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeCTaBIeHUs HHHOPMAITIT U
WUTIOCTPUPOBATh peIllaeMble 3aJjadyl HECIOXHBIMH CXEMaMH, JuarpaMMmami,
IpyruMu popmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATETbHOCTH MH(POPMALIUIO O BIUSHUM MPOMBIILIIEHHOCTH,
CEJIbCKOTO XO3sIICTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MNPUPOTHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEPCAIbHbIE YUeOHbIe 1eiicTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0J1€ AUAJIOra U (WJIK) TUCKYCCUH) TIO CYIIECTBY
oOcyxmaemMoil TeMbl, (OPMYJIHPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHON 3a/1a4u;

YMEHUS  TPENCTaBIATH  TOJYYCHHBIC  PE3yJNbTaThl  MMO3HABATEIHHOU
JESTETPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJaTh MPE3CHTAIUIO
PE3yNbTATOB BBHINOJHEHUS XMUMHYECKOTO HKCIIEpUMEHTa (J1JaOOpaTOPHOIO OIbITA,
1abopaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTENIbHOM M HUCCIENOBATENbCKOM  JNEATEIBHOCTH MPU  PEUICHUH
BO3HUKAIOIIKUX TpoOJeM Ha OCHOBE ydé€ra OOIIUX HMHTEPECOB U COTJIACOBAHMS
no3unuid (00CyxaeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHALIMS
COBMECTHBIX JCHCTBUU, OINpeaereHrue KpUTepUeB IO OIEHKEe KauecTBa
BBITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENATh LEIN NeATEIbHOCTH, MJIAHUPOBATH,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BBIOUpaTh Hanbosiee 3(PpheKTUBHBIC CIIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATENbHBIX 3a/lay, CaMOCTOATEIbHO COCTaBISATh WM KOPPEKTHPOBAThH
IIPEUIOKEHHBIM  QJITOPUTM JEUCTBUM IIPU BBIIOJIHEHUN 3aJaHUld C  Y4ETOM
MOJIYYEHUS] HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIH, YMEHHUE
MCIIOJIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTENbHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (QeaepasbHOM paboyelt MPOTrpaMMoi,
BBIJICJIAIOT: OCBOCHHBIE 00YYAIOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeUCTBUN, crnenupuuecKkue JUisi TPEAMETHOW o0macth «XUMHS», BUIBI
NEATEIBHOCTH 1O  IIOJYYEHHID HOBOIO  3HAaHWs, €ro  HWHTEpIPETalnH,
npeo0pa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX M HOBBIX CUTYaIIUSIX.

K xoHIy 00yuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHU:

e PpACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas I0JIsI XUMUYECKOTO JIEMEHTA B COSTMHCHUH, MOJIIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHUYECKasi peakius, KIacCHU(PUKAIMS PEeaKIuil: peaxkiuu
COCAMHEHHUSI, PEAKUMU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHUH
oOMeHa, 9K30- U PHJIOTEPMHUUECKUE PEAKINH, TEIIOBOM 3PpPeKT peakuuu,
SIIPO aTOMa, DJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTab, paANyC aToMa,
XUMHYECKasl CBSA3b, MOJSIPHAS W HEMOJsIpHAasi KOBAJEHTHAs CBSI3b, HOHHAS
CBSI3b, WOH, KAaTHOH, aHHWOH, pPacTBOpP, MaccoBas [OJs BELIECTBA
(MponeHTHas: KOHIEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TH NOHITHUS MIPU ONUMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIMOJb30BaTh XHMHUYECKYIO CHUMBOJHUKY [UJIsi COCTaBieHUs (Qopmyi
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENEHb  OKHCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEIHUHEHMSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEOUWHEHHH IO
dbopmynam, BHA XUMHUYECKOW CBs3M (KOBAJICHTHAsS ¥ HWOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaTh cmbicn Ilepmommueckoro 3akona JI. WM. Mengaeneesa:
JEMOHCTPUPOBATh IOHMMAHUE TEPHOJNYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX D3JIEMEHTOB OT MX NoOJIoKeHUs B llepmoanueckoit cucreme,
3aKOHOB COXPAHEHMUS MacChl BELIECTB, IMOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOraapo;

e ONUCBHIBATH W XapakTepu3oBaTh TabiuuHyro ¢Gopmy Ilepuoamueckoit
CHUCTEMBl XHMHWYECKHX DJIEMEHTOB: pAa3inyaTh MOHSTUSA «IJIABHAs
noarpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnmna)», mansie u
OOJbIIME TEPHUOJIbI, COOTHOCUTH OO0O3HAUEHHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuogmueckas cucrema XuMHUYecKkux odnmemeHtoB J[. U.
MenpaeneeBa» C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHSI aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO0 AIEKTPOHOB U
pacrpeiesieHue UX 1Mo AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YMCIy M COCTaBy YYaCTBYIOUIMX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XMMHUUECKUX PEAKLINN;

IPOrHO3UPOBAThH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUuil B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO JJIeMEHTa Mo ¢opMmylie COEeIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOUN peaKinu;

MPUMEHSTH OCHOBHBIE ONEPALIMU MBICIIUTENIbHOMN JAESITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O00OOIEHUE, CHUCTEMATU3AIMIO, KIACCU(UKAIUIO,
BBISIBJICHUE TPUYWHHO--CJICACTBEHHBIX CBS3€H — Il M3yYEHUS CBOWCTB
BEIIECTB M XMMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAYyYHbIE METObI
NO3HAHUS — HAONIOAEHUE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN );

CJIEIOBATh MPABUIIAM MOJIB30BAHUS XUMHUECKOH MOCY10M 1 1a00paTOpHBIM
o0opynoBaHuMEM, a Takke mpaBwiaM oOOpalleHus C BEUIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIHUSMU T1I0 BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHYECKHUX OIBITOB IO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(BomopoAa W KHUCIOpPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMPEAEIIEHHOM
MacCOBOM JI0JIEM PAaCTBOPEHHOIO BEWIECTBA, IUIAHUPOBATh U NIPOBOJIUTH
XUMHYECKHE SKCIEPUMEHTHI MO PAaclO3HABAaHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C MOMOIIbI0 HHAUKATOPOB (JIakMyc, (heHON(pTanernH, METUIIOPAHK

U Jpyrue).

K xonIy 0OydeHus B 9 kjacce nmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKUX TMOHATUM: XHUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHMOH, aHWOH, MPOCTOE BEMIECTBO,
CJIOKHOE€ BEILIECTBO, BAJICHTHOCTb, JJIEKTPOOTPUILIATEIBLHOCTh, CTEIEHb
OKUCJICHHS, XUMHUYECKasl PeaKkiys, XUMUUECKasl CBS3b, TEIIOBOU A(deKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  PpacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAS JHUCCOLMAIMs, PEaKIMX HOHHOTO
oOMeHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIND, OKUCIICHUE U BOCCTAHOBIJICHHE, AJUIOTPOIINS,
aM(pOTEPHOCTH, XUMHUYECKas CBA3b (xoBaJIeHTHaH, VOHHaA,
METAJUITMUYECKas ), KpUCTAJUINYECKasl pelIETKa, KOPPO3Usl METAIJIOB, CILIABBI,
CKOpPOCTh XMMHYECKOM pPEaKLMM, NPENEIbHO IOIMyCTUMas KOHLEHTpaLs
ITJIK BemiecTBa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWMHMYECKUX IIOHATHH H
IIPUMEHSTD 3TU MOHATHUS IIPY ONIMCAHUM BEUIECTB U UX NIPEBPALCHNN;
UCIOJIB30BaTh XMUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (opmyi
BEILECTB U YPABHEHUM XMUMHUYECKUX PEAKIINM;

ONIPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCICHHUS! XUMUYECKUX JJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTAaBa, IPUHAIECKHOCTH BELIECTB K
onpeAenéHHOMY KIJIACcCy COEIUWHEHU mo (GopMmynaM, BHI XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, MOHHAas, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/i MOHA 10 XMMUYECKOW (opMysie, XapakTep cpeiabl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COCAUHEHUN, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica I[lepunogmueckoro 3axkona JI. M. MennpeneeBa wu
JNEMOHCTPUPOBATh €ro IOHMMAHME: OIKMCHIBATH M XapaKTepU30BaTh
TabnnuyHyo (opmy lleproanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHATUS «rJaBHasg nonarpynna (A-rpymma)»y U «mnoOodHas
nonrpynna (b-rpynma)», mameie u Oonblive NEPUOABI, COOTHOCHUTH
0003Ha4Y€HUs, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TaONINLIE, C YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAapa, oOIliee YMCIO DJIEKTPOHOB M paclpeiesieHHe HuX [0
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIKE 3aKOHOMEPHOCTU B M3MEHEHUU
CBOWCTB DJJIEMEHTOB M MX COCAWHEHHWM B IPEAENIaX MajbIX NEPUOIOB U
TJIABHBIX TIOJATPYIII C Y4ETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPIraHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy U COCTaBY YYacTBYIOIIMX B peakUUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 M3MEHEHHUIO CTENEHEH OKUCICHHUS
XMUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME U CHEHU(PUUYECKHE XUMUYECKHE
CBOMCTBAa IIPOCTBIX WM CJOXHBIX BEILECTB, ITOATBEPKIAs OIMCAHUE
IPUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHHMHM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKIIUi;

COCTaBJIATb YPABHEHUs DJIEKTPOJUTHYECKOM JUCCOLMALMNA  KHUCIOT,
LIEJI0YEH U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS peaKlWii, TOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYCCKOM CBSI3U MEK/Ly BEIIECTBAMH PA3IMYHBIX KJIACCOB;

e pAaCKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ITHX PEaKIni;

e TPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBHCHUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHUs XUMHUYECKHX IMPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIISITH OTHOCUTENHHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIIECTB,
MAacCOBYIO [IOJTFO XMMHYECKOTO »dJeMeHTa Mo (opmylie COeauHEHUs,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHHIO
XUMHYECKOHN peakinu;

e COOJIFOATH MPABHUJIA TIOJIB30BAHUS XHMUYECKOU IMOCYI0M U JTa0OpaTOPHBIM
obopymoBaHueM, a TakKe TMpaBwia oOOpalieHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIUSIMA IO BBITIOJIHEHUIO J1a00PaTOPHBIX
XMUMHUYECKUX OTBITOB IO TIOTYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yrieKucioro rasa);

e TPOBOJUTH PEAKIIUU, TOJATBEPIKIAIONTNE KAYECTBEHHBIN COCTAB PA3TMIHBIX
BEIIIECTB: PACIIO3HABATH OMNBITHBIM IYTEM XJIOPHUA-, OpPOMUI-, HOIU-,
kapOoHat-, (ocdar-, cuaukar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI
AMMOHHUS M HMOHBI HM3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIMNE B BOJHBIX
pacTBOpax HEOPTraHMUYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTIEPAIMH MBICTUTEIIBHON JACSTEIHPHOCTHA — AaHAIA3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMATU3AIINIO, BBISIBJICHUE PUIUHHO-
CJICJICTBEHHBIX CBSI3€H — JUISI M3yUCHHUsI CBOWCTB BEIIECTB M XMMHUYECKUX
peakiuii, eCTECTBEHHO-HAyYHbIE METOAbl TIO3HAHUA — HAOJIIOJCHHE,
U3MEpeHHEe, MOICIIMPOBAHNE, SKCTIEPUMEHT (PEATbHBINA M MBICIICHHBIN ).

MOJY.JIb «IIKOJIbHBIN YPOK»



Peanuzamus memarormueckuMu paOOTHUKAMH BOCHHUTATEIHLHOTO IOTCHIIMAA
ypOKa Ipe/rosiaraet clieayroliee:

" YCTaHOBJICHWE JIOBEPHUTEIHHBIX OTHONICHUH MEXKAY TeIarorn4ecKum
pabOTHUKOM W  OOYYAarOIIMMHCS, CIIOCOOCTBYIOIIMX  IO3UTHBHOMY
BOCTIPUATHIO OO0YyYaroIMMHCS TpPeOOBaHUNH W MPOCHO MEAAroruyecKoro
paboTHUKA, TPHUBICYCHHIO WX BHUMAaHHUS K OOCYXKJaeMOW Ha YpOKe
uH(bOpMaIliK, aKTUBU3ALIMU TIO3HABATEILHOU ESTEIbHOCTH;

" [o0yXAeHHEe O0YyJaromMXcsi COOMIOAATh HA YPOKE OOIICTIPUHSATHIE HOPMBI
NOBEIEHHUs, TMpaBuWia OOMIEHUS €O CTapmuMu  (MeAaroruyecKuMu
paboTHUKAMHU) W CBEPCTHUKAMHU (OOYYaIOIUMUCS), TPHUHITUIIBI y4eOHOM
JUCIUIUIMHBI U CAMOOPraHU3allny;

" [pPUBJICYCHHUE BHUMAHUS 00YUAIOMIMXCS K IECHHOCTHOMY aCHEKTy U3y4aeMbIX
Ha YpOKax SIBJICHWH, OpraHm3amus uX paboThl C IMOJydaeMOd Ha YpOKe
COLIMATIFHO 3HAYUMOW HMH(pOpManMeld — WHUIMHUPOBAHUE €€ 00CYXKIEHUS,
BBICKA3bIBaHUSI 0OYYAIOIIMMUCS CBOETO MHEHUS IO €€ TOBOAY, BEIPAOOTKH
CBOET0 K HEM OTHOILICHMSI;

" JCMOJB30BAaHUE BOCIHTATEIHHBIX BO3MOXKHOCTEH COJEp)KaHUS y4eOHOTO
npeaMeTa yepes IEMOHCTPAINo 00yJalomuMes IPUMEPOB OTBETCTBEHHOTO,
IPaXKAaHCKOTO MOBE/ICHUS, NPOSIBIICHUS YeJI0BEKOII00S U
I00pOCePIEIHOCTH, Yepe3 MOAOO0p COOTBETCTBYIOIIUX TEKCTOB I YTCHHS,
3a7a4 /Ui pelieHus1, MpoOJIEMHBIX CUTYAINi st 00CYKI€HUS B KJIacce;

" [pPUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (OpM paboOThl C OOYYAIOIIMMHUCS:
UHTEIJICKTYalbHBIX WP, CTUMYJIUPYIOIIMX MO3HABATEIbHYI0 MOTHBAIUIO
00ydJaromuxcs; TUIaKTHUYECKOTO TeaTpa, Te MOTyYCHHbIE Ha YPOKE 3HaHUS
OOBITPBIBAIOTCSI B TEATPAJIbHBIX MOCTAHOBKAX; IUCKYCCHH, KOTOpBIE NAIOT
00y4JarmuMcsi BO3SMOXKHOCTh MIPUOOPECTH OTBIT BEJEHUSI KOHCTPYKTHBHOTO
JMaiora; rpynmnoBoi paboThl Wi pabOTHI B Iapax, KOTOPbIE y4yaT KOMaHIHOU
paboTe 1 B3aMMOJIEHCTBHIO C IPYTUMH JIETHMU;

" BKJIIOYEHHE B YPOK HMIPOBBIX MPOLEIYpP, KOTOpPbIE MOMOTAalOT MOJAepKaTh
MOTHUBALIMIO OOYyYarOmMXC K TOJYYEHHUIO 3HAaHUW, HaJaXUBaAHHUIO
MO3UTUBHBIX  MEXKIMYHOCTHBIX OTHONIEHMA B  Kjacce, IMOMOTaloT
YCTaHOBJICHHIO TOOPOXKENATEILHON aTMOC(EPHI BO BPEMS yPOKa;

» opraHuzanys medcTBa MOTHBHPOBAHHBIX U 3PYIUPOBAHHBIX 00YUaIOIIUXCSI
HaJ WX HEYCIEBAIOIIUMU OJHOKIACCHUKAMHM, MAAIOIIET0 MM COLHAJIBHO
3HAYUMBINA OTIBIT COTPYAHUYECTBA M B3aUMHOM ITOMOIITH;

" JHUIMMPOBAHWE W  TOJJCPKKA  HUCCICIOBATENLCKON  JIEATEIHbHOCTH
o0OydJarmuxcsl B paMKax pealn3alii UMH WHIUBUIYaJbHBIX U TPYIIOBBIX
UCCIIEIOBATENLCKUX MPOEKTOB, YTO JAAacT OOYy4YaloUMMCS BO3MOXHOCTH
npuOOpEeCTH  HABBIKM  CAMOCTOSITENIBHOTO — PEIICHHsS]  TEOPEeTUYECKOU
npoOsieMbl, TEHEepHpOBaHUS W  Oo(OpMIICHUS COOCTBEHHBIX  HIIEH,
YBKUTEILHOTO OTHOILIEHUS K UY>KUM UJesIM, 0(OPMIICHHBIM B paboTax



IpYTUX HCCleNoBaTeNe, HaBbIK MYyOJUYHOTO BBICTYIUICHUS Mepen
ayJIMTOpHUEH, apryMEHTUPOBAHUS U OTCTaMBAHUS CBOCH TOUKHU 3PEHUS.
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