€707 “aHeLld

(19 tuended) eredeuue oronararenar-ondouo waunamAden d BIXHMITIOIERAQO BUT

q0d2RIN §-§ BUT

(anagodA HI990€80)

CBUANH Y

Srawradi AWOHQILA Ol enwnwediodu BEh0o0R

1 €70T _n..._oz_:_:%
I

proklge « /G 10 4 ¢zOT rLakige «)(» 1o
Bodur wosend] | ']l LEOBHHN Nm [ W OINAITI roxorody |

« Lo A049.10
dg A ou pdoraditif arraLILLIINEE,

«QHAINKIFI LAY «QHYdOIVIL10D? «OHAdLOWDOVI”

QII0T0NXaL JITHHONTTHE LIU] gnneaocedgo diHdY
Sunarkadng sonarraregocedgoanigo JOHLIMNII01Q 30nHa.12derAd01 JOHLIBINGO)



NOSCHUTENBHAS 3AITUCKA

[lporpamma [0 XHMHII HA YPOBHC OCHOBHOIO obuiero obpa3oBaHus
cocCTaRieHa Ha OCHOBe TpeboBaHMili K pesynhTaTaM OCBOCHHA OCHOBHOM
obpazoBarelibHOM ITpOrpaMMbl OCHOBHOTO obuero oOpaszoBanus,
npeacrasieHnbix B PIOC 00O, a TakiKe Ha OCHOBE (penepanbHoii pabouei
NpOrpammbl  BOCHHTAHHA W C yulTOM KOHLCHIMK [IPENo/IaBaHns yueOHOro
npeamera  «Xumps» B 00pa30BareiibibIX  OpraHm3aiix Poccuiickoit
dejiepatiim.

[Iporpamma 10 XUMHK AaCT MPEACTABICHIC O uessix, obuleil crpaTerin
oOydeHusi, BOCHWTAHMS M Pa3BHTHA 00y4AaIOINXCs  CPE/ICTBAMH yuebHoro
npejmera,  ycranasinsaet ofsizaTelibHOE  NPeAMETHOE  COAEPIKaHHE,
[pelycMaTpUBACT PACTIpeleiienne ero 1o Kiaccam M CTpYKTypupoBanue 10
pasacnam M TeMam MporpaMmbl 0 XIMHI, OMPE/CHACT KOMMYCCTBEHHBIC H
KaueCTBEHHbIC XapakTepHCTHKN coJiepKaHms, PEKOMECH1YEMYIO
[OCJIEIOBATEIILHOCTD ~ M3yHUeHUs  XUMHH - C yuETOM ~ MEXKINPEAMETHBIX 1
BHYTPHIPEAMETHBIX cpsizeil.  norunknm  ydeduoro mpouecca, BO3PACTHBIX
ocoBenHoCcTel  0ByUaloMXCs, ONPEACnaeT  BO3MOKHOCTH npeamera s
peaju3ainu TpebosaHuii K pe3ynbraram OCBOCHHA 0CHOBHOIT 06pa30BaTENbLHOMH
NpOrpamMbl Ha ypOBHE OCHOBHOTO ob1ero odbpasopaHms, a TaKxKe TpeboBaHNH
K pesynsraram oOyueHys XUMHH Ha yPOBHE eneil u3yueHus npeaMera
OCHOBHDIX BIIOB yueOHO-TIO3HABATENLHON JEATCILHOCTH oOyuatowerocs 1o
OCBOEHUIO YUCOHOIO CO/ICP/KAHNS.

Juanne XM CIy:KHT OCHOBOH JULs (opmipoBanyst MHPOBO33PEHHA
00y4aloIerocs, ero npejcrasienit 0 MarepraibHoOM eIMHCTBE MHUpa, BAXKHYIO
ponb urpaioT Gopmupyemble KiMIieli MpEeACcTaBICHNS O B3alMONPEBPaCHIAX
JHepruu U 00 JBONIOIKH BEINCCTB B MPUpO/E, O TyTAX PEHiCHUA rnoOanbHbIX
npobiieM yCTOHYHBOTO pa3BHTS {eJIOBEUECTBA — ChIPHEBOI, IHEPreTHIECKOH,
[THIIEBOIT 1 HKOJIOrHYecKoil 6e301acHOCTH, 11pofIIeM 31paBOOXPAHEHMA.

M3yHucHHE XUMUHL

crioco0cTRyCT — peajnsain BOIMOKHOCTEI  Juls  camopasBuTHd U
GopMUpOBaHHUS  KYJIBTYphI  JIAHHOCTH, cé  obumeit W (YHKIMOHAIBHOM
rpaMoTHOCTH;

BHOCHT BKIA1 B (pOPMMPOBAHUE MbILICHHA 1 TBOPYECKHUX cnocobHoCTEH
oOyuatolixcs, HABbIKOB  HX camocTosTenpHoll  yueOHOM  1eaTe/IbHOCTH,
IKCHICPUMEHTATILHBIX 1 LCCIe/OBATENBCKIX  YMEHIH, HEOOXO/MMBIX KaK B
[TOBCEJIHERHOI KH3HM, TAK 1 B npodeccnonanbioil IeaTebHOCTH,



AHAKOMIT CO CHELHPUKOI 1HayqHoro MbILICHIL, 3aKJ1a1bIBAET OCHOBbI
LENOCTHOrO  B3rmaaa Ha  CAMHCTBO OpUpOALI W HEsIOBEKA,  ABJACTCA
OTRETCTBEHHBIM ITarom B GOpMIPOBAHHH eCTeCTBEHHO-HAYUHOH TPpaMOTHOCTH
00yuatoImmxcs:

CIIOCOOCTBYET (popmMupOBaIo LIEHHOCTHOIO OTHOLUEHHS K
eCTECTBEHHO-HAYHHBIM 3HAHISAM, K [IPHPOIC, K YCJIOBEKY, BHOCHT CBOIl BKIa B
yKOIOrHUECKoE 0bpa3zoBanue 00y aroiXes.

Jlantbie HanpasjicHus B oGyueHi XiMun odecriednBaoTes crieun Kol
cofeprkanus  yuebnoro  HpeAMETa, KOTOpBIH  SIBAAETCS  [ENArorMIeCKH
aanTHPOBAHHbBIM OTPAZKCHHCM Ha30BOIT HAYKIT XHMHIH Ha orpeiesIEHHOM JTare
eé pasBuT L.

Kype Xumin Ha ypoBHE OCHOBHOTO obiiero oOpazoBanus OPUEHTHPOBAH
Ha ocpoenpe 0OyHAOMIMMHCA CHCTCMBbI liepBOHadaIbHbLIX [MOHATHIT XHMHH,
OCHOB HCOPTAHMUCCKOIl XHMIH 1 HCKOTOPBIX OTACTbHBIX 3HAUMMBIX MOHSATHH
OprasiHecKOil XML

CTpyKTypa COJlepiKaHNs 1TPOTPAMMBL 110 XMMUY c(popMUpOBaHa Ha OCHOBE
CHCTEMHOIO M0AX0/a K €€ H3y4eHHIO. CojepsKarie CKialbiBacTcs 13 CUCTEMBbI
MOHATHI © XMMHYECKOM dNeMeHTe H BellecTse W CHCTEMBI [MOHATHH O
«imuueckoil  peakunu. Obe ITH CHCTEMB! CTPYKTYpPHO OpraHn3oBaHbl Mo
NPUHILAITY 110CJIE10BATEIBHOTO pazBUTHA 3HAHMH HA OCHOBE TeopeTH4eCcKHUX
npeJicTapieHnii pasioro ypOBHst:

— ATOMHO-MOJIEKYIAPHOTO YHUCHIS KaK OCHOBRI BCCIO CCTECTROZHAHMS,

— TlepuonnuecKoro 3axotia J1. 1. Menne/eesa Kak OCHOBHOIO 3aKoHa
XHUMUH,

— yyeHiisl 0 CTPOCHIH aToMa 1l XHMHYECKOTT CBA3I

— ppejicrapierni 06 HIEKTPOIUTHUECKOH JICCOIaiH BEIIECTB B
pacTsopax.

Teoperuueckue  3Hatind paccmarpusalores  na OCHOBE HMITUPHUUECKH
MOMYUEHHBIX 1 OCMBICHACHITBIN (akToB, pazBHBAIOTCA rocieaoBare/bHo OT
OMHOTO  YPOBHA K JIPYromy, ppinonHAs  QyHKuME  0OBACHEHHA
MPOrHO31POBAHIA CROIICTB, CTpOCHUs 1 BO3MOMKHOCTEN  1TPAKTH1ECKOr0
HPHUMEHEHUS 1 T10JYHEHIS H3yUuacMbIX BEIIECTB.

Ocpoenyie  [POrPamMmMbl 10 XIMHH criocoberyeT  (DOpMHUPOBAHUIO
npejcTaBicHits O CHMITYECKOI COCTABNSIONIEH HayuHOIl KapTHHbL MuUpa B
jornke eé cucTeMHoH Tpupoibl, EHHOCTHOTO OTHOWEHHA K HAyHHOMY 3HAHWUIO
W METOjAM To3HaHus B HayKe. Wsyuenne XHMU ponexoanT ¢ [IpUBJIEUCHNEM



3HaHuil W3 paHee M3Y4YCHHbBIX yueOHbIX [PEAMETOB! «OKpysKAIOWMIT MHP»,
«Buonorus. 5—7 knaccel» u «Dusnka. 7 knace».

[pu  u3ydeHH  XUMUI [TPOHCXOANT opmupoBaHue 3HAHMIT  OCHOB
xuMuueckoli  Hayku  kak  objacti  COBPEMEHHOTO eCTEeCTBO3HAHUA,
MpaKTHIECKOI JesTelbHOCTH HeJIOBEKA T KaK OJHOro 13 KOMIIOHEHTOB MHPOBOH
KyJIbTypbl. 3ajiaua yueOHOIo npe/jmera cocTont B (popmupoBaHHH CHCTEMDI
CUMUUECKNX  3HAHMI —  BaZKHCHIINX (hakToB, TOHATHIL, 3AKOHOB U
TEOPETHUECKHX [OJ10YKEe I, JIOCTYHHBIX 0000LIeH T MHPOBO33PEHYECKOIO
xapakrepa, fA3bIka HayKH, B [PUOBILEHNH K HAYUHbIM METO/IaM no3HaHus Mnpu
M3ydeHNH BEILECTB M XMMHHCCKUX peakunii, B (popmMupoBaHin 1 pa3BUTHH
{O3HABATEJILHBIX YMEHMH M HX 1PHMEHEHHH B yL[66110—11031-1aBa'renbl-loﬁ 1
yqeﬁz10—1-1C.CJ|e,Ilonn’re.l1bcmf-'i JesTeNIbHOCTH, OCBOCHHIT 1TPaBill 0e30nacHoro
obpatleHins ¢ BeulecTsami b [HOBCEIHEBHOM KU3HH,

[lpu wu3yucHHM XHMHH Ha yPOBHC ocHoBHOro 0buiero obpazoBaHus
RAKHOE 3HAUYCHME [IPHOOPESH TAKKE eI, KaK:

— hopMiIpoBaIE HHTEIUICKTYAILHO pa3BHTOIl JIMHHOCTH, roToBOI K
caMo00pazoBainio, COTPyAHIICCTBY, CAMOCTOSITCALHOMY IPHHATHIO peLLEHM,
cr1ocoGHOI aManTHPOBATLEC K OBICTPO MCHAIOTMMC YCIIOBUAM AKHU3HH,

— panpasiienHocTh  00yueHust  Ha chcTemaruueckoe  rpuooduieHue
o0yyaroImxcs K CaMOCTOSITENLHOI 1M03HABATENLHON JESTENLHOCTH, Hay4HbIM
METOIAM T03HaHMs, (POPMUPYIOUIHM MOTHBALITO 1 pasBuTHE criocoOHoCTEN K
XUMHH;

- obecneuenme yCJI0BHIl, crocodCTBYIOLNX [IpUOOPETEHIIO
ofyualomumucs  onhiTa pa3noobpaszHoil  JIesTelIbHOCTH, [lo3Hanusg "
cAMOTIO3HAHNS, KIIIOYEBLIX HABLIKOB (KITIOYEBBIX KOMIIeTEHMIT), HMEIOUINX
YHUBEPCANLHOE 3HAUCHHE UIA PA3AHYHLIX BUIOB JICATCIBHOCTH,

— dopmupoBatue oGrieit  (yHKIHOHAIBIOH 1 ecTeCTREHHO-HAYHHOH
FPaMOTHOCTH, B TOM HHCIC yMeHHil  00BACHATL 1 OlLleHUBATL SIBJICHUS
OKPY7KAIOLEro MHpa, HCnonb3ys apatis 1 OMbIT. NOdy4YCHHbIC MpH H3YHCHHH
XUMHUHM, TIPUMEHSTL MX TIpH peICHi npodnemM B [OBCEMHEBHOM JKU3HU U
TPY/10BOI JIEATEILHOCTI.

— (popmupoBaHue Yy 00yJaroLLMXCs ryMaHUCTHYCCKIX OTHOLIEHHH,
[TOHUMAaHMs LEHHOCTH XHMHHYCCKUX spanuil IS BHIpabOTKH IKOTOTHIECKH
lLeIeco00pa3Horo  oBLe/ICHIA B GhiTy 1 TPYIOBOil ACATENRHOCTH B IlEJIX
COXpaHeHHs CROCIO 3/10pOBbS W OKpY7KAIONIEH HPUPO/IHON CPEJLbL

— pa3BHTHC MOTHBALMH K 00yueHuto, cnocoGHOCTEH K CaMOKOHTPOJIIO U

caMoBOCIuTaHmnio Ha ocHOBE yCBOCHI'lH 0b1eueI0BEYECKUX Ll'EI-IHOCTEi:l1



FOTOBHOCTI K OCO3HAIHOMY BLIOOPY ApOQIIst 1 HapaBICHHOCTH JasbHeiero
00yueHHS.

[Tcux01020-1€0a202WHeCKAs XapaKmepucntura

[pyrnmna ofyuarowmxes ¢ HOJIA no Bapnanty 6.1 - aetnc HapyLLECHUIMU
QyHKUHIT  ONMOPHO-IABUIATEIILHOTO arniapara  pasiMuioro  THOMATOIEHESd,
[epeBUIatOILMECs CAMOCTOATEILIO LT ¢ HpUMEHEHHEM OPTONEANIECKUX
CpeJICTB, MMETOIINE HOpMAJIEHOC LCIXI1UeCKoe pasBuTHe 1 pa3dopUunByO petb.

JloCTAaTOMHOE  HHTEJUICKTYAILHOC  PASBITHC y OTHX JleTeil 4acTo
coyeraeTcss ¢ OTCYTCTBHMEM  yBEpeHHOCTH B cebe. € OrpaHHYEHHOH
CcaMOCTOSTENIBLHOCThIO, € qoBbIIENHOl  BHYIIAEMOCThIO.  JIMuHOCTHAA
HE3PEJIOCT NPOABIIACTCS B HAUBHOCTH cykaeHnii, ciadoi OpHECHTHPOBAHHOCTH
B GBLITOBBIX M MPAKTHUECKHUX BOMPOCAX AKM3IHH.

Ocodvle 00paszosameltbible nompeonocmu

_ 00g3aTelILHOCTBL  HEHPEPLIBHOCTH KOPPEKLIMOHHO-PA3BUBAIOLIEIO
npolecca, peainsyemMoro, KaK Hepes cojleprkanne 00pazoBaTeibHbIX obnacrei,
Tak M B npouecce HH/UIBILYalIbHOI padoThi:

- TpebyeTcst BRCIACHIE B COACPIKANNE oOyucHs CTICUNaNbHbIX Pa3icioB,

. HeOBXOINMMO MCIONBL30BAHME CHELHAILHBIX  METOILOB, MpUEMOB 1
cpencts 0Oyuenus (B TOM HHCIC crielMaM3HPOBAHHBIX  KOMIIBIOTEPHBIX 1
ACCHCTURHBIX TexHOJIONHIT), 0bectieuBalONIX pean3alnio «0OXOIHBIX Iy Tei»
00yHeHNs:

— MHANBHAYANN3ALHsS 00ydeHs Tpebyercs B OosbLIEH CTEMeHH, HEM A1l
HOPMAIILHO Pa3BHBAIOIICTOCH peOEHKa:

- obecredenne 0coboil [POCTPAHCTREHHOI 1 BPEMEHHOMH OpraHu3alni
00pa3oBaTe/ibHOM CPC/Ibl;

Jlnst HToil rpynnbl 00yUAIOUIMXCA oOyuenue B 0611c06pa30BaATENLHOH
HIKoJie BOBMOKHO TP YCJOBII CO3lanMs I nux OesdapbepHoH CPelbl,
obecrieuctis  crieinaibHbiMi npucrocodnenmsivM - 1 MHJMBHIYaJIbHO
Al THPOBAHHBIM PadOUIM MCCTOM. Momumo droro aern ¢ HOJIA HyxKAAKTCSA
B pa3nuuHbBIX BHaX MOMOLIH (B COMPOBOKACHUM Ha YpOKax, moMouln B
caMo0OCy/KIBANMI), HTO oBeCrcHBACT HCOOXOAUMDIC B MCPHOA HauaLHOTO
o0yueHus LA LA | PEAMM, [ICMXO0JIOMMUECKYHO 1
KOPPEKIIMOHHO-TIEJIATOTHHECKYIO [OMOILb.

OGiee YHEI0 HACOB, OTBEIEHHBIX UM H3ydeHUsl XMMHH Ha YPOBHC
OCHOBLOTO 06LIEro 00pa3oBanisl, CoCTABIICT 136 uacos: B § kiacce — 68 uacos
(2 yaca B Heelo), B 9 kjacce — 68 vacos (2 uaca B HEJIEI0).

JUts Kaxk1010 Kjacea [pejlyCMOTPEHO PEe3epBHOE yueGHoe Bpems, KOTOPOE
MOMKET ObITH HCMOJIL30BAHO YHaCTHUKAMH 06pa3oBaTeNbHOTO npouecca B LeJIsX
(popmHpOBaHHS BapnaTnBHOM cocTapnsionicii 06pa3oBaTesibHOT0 npouecca H
pacripesie/isercs yyuTenem B pamKax KaJICH/IAPHO-TCMATHHECKOTO
ianuposanus. Tlpu SToM oGa3aTe bHAs (MHBAPHAHTHASA) 1acTh cojlepKaHns



npeamMeTa, yCTraHoBJCHHAs paboueil rnporpammoii, u Bpems, OTBOAHMOE Ha g8
M3YUEHNE, 0JKHbI ObITh COXPAHCHDI MOJHOCTbIO.

BocnuraTelbHblil MOTCHIHAI npeaMera «XHmMus»

Bocrrateibiblii MoTeHnan npeamera « XuMus» B COOTBETCTBHI €

[TporpamMMoii BOCNHTAHUS PEAIIU3YETCA HEPES.
- IpHBJICHCHHE BHHUMAHHA oOyualonixcss K EHHOCTHOMY —AaCHEKTY
H3ydaeMblX Ha YpOKax ABJEHMIT, Oprati3aiiiio ux padboThl ¢ 1oJydaeMon Ha
YpPOKE  COIHATBLHO spaunmoil  nH(opmargieii  —  UHHIMUPOBAHWE  CC
0OCYKIACHNS, BhICKA3LIBAHNS OOYHAIONIMICS CBOCTO MHEHNS 10 €€ N0BOAY,
BHIPABOTKH CBOETO K HEH OTHOMICHUA,
- IEMOHCTpAILIIO 00yUaoIIHMCst IPHMEPOB OTBETCTBEHHOTO, PaXK/IaHCKOTO
MOBEACHHMS, MPOABACHNA qenoBeKonous 1 1006pocepaetHOCTH, YEPE3
oG0P COOTBETCTBYIOLLNX TCKCTOB AN HTCHHA, 3aja4 115 peLicHus,
MPOGIIEMHBIX CHTYALLHT IS oOCysKIeHHS B KIAcCe;
- [IpUMEHeHIe Ha YPOKaX HITECPAKTHBIBIX (popm paboThl ¢ OOYHAIOUIMMHICA:
HHTEIUIEKTYAIbHBIX HIP, CTHMY/IHPY IO [103HABATEILHYIO MOTHBALIHIO
06yuaIoINXCs; ANIAKTIHYECKOro Tearpd, Ie [oJ1yueHHbIE Ha YPOKE 3HAHNA
0OBIFPHIBAIOTCS B TEATPANIBHBIX HOCTAHOBKAX, JIMCKYCCHIA, KOTOPbIE JAI0T
0Oy4atoIMCs BO3ZMOKHOCTS NpHOOpPECTH ONLIT BE/CHIA KOHCTPYKTHBHOTO
Jajiora; rpyninoBoil padborsl win paboTRI B 11apax, KOTOpkIE yHaT
o0yvaronmnxcs KOMaH;IHOI padoTe 1 B3aHMOJICHCTBIIO € JIPYTHMH
00yuaroIMMHCH,
- MHMLMMpOBAHME M TOJUICPAKKY MCCIIeI0BATENLCKON  JIeATE/IBHOCTH
0GydarolMXCs B paMKax peajtusaiini HMi HHMBHYQIbHBIX M IPYTITOBBIX
HCCNE/IOBATEIILCKIIX  [IPOEKTOB,  1TO  Jlact 0OyHatolMCst  BO3MOKHOCTD
npuodpecTH  HaABBIK CAMOCTOATEIBLHOIO  pelicHud TEOPETHUECKOH
mpoOnemMbl, HABBIK [CHEPHPOBAII opopmicHus  COOCTBEHHBIX uaeit,
HABBIK YBAYKHTEILHOIO OTHOIIEHMS K YN paesinM, OQpOpPMIICHHBIM B
paboTax Apyrux HecnenoBaTencii, HaBbIK MyOMMUHOTO BLICTYTICHHA nepen
ayauTOpHEit, apryMCHTHPOBAHHS 11 oTCTAMBAHHA CBOEH TOUYKH 3PCHIS.



COJAEP)KAHUE ObYYEHWA

8 KJIACC

[lepBoHauaibHbie XUMHYECKHE MOHSITHH

[Ipeamer xumun. Posb XM B KH3HI HCTOBEKA. XHMHs B CHCTEME HayK.
Tena 1 Beliecrsa. MDu3nyeckie CBOWCTBA BEIIECTB. AIrPErarHoe COCTOAHNE
getiecTs. TTOHSTHE O MCTOAAX O3HAHMS B XMMUK. HHCTHIC BCIIECTBA U CMECH.
CriocoObl pasjiesetis cmeceit.

AToMbl M MONEKYIBL Xumuucckue djiementbl. CHMBONBL XUMHHECKHX
ynemenToB. [TpocTbie 1 CIOXKHbLIC BEUECTBA. ATOMHO-MOJICKYJIAPHOC yUueHHE.

Xumuueckas (opMyia. BaJeHTHOCTb aTOMOB XHUMHHECKHX SJIEMEHTOB.
Jakon mocrosucra cocrasa Beiects. OrnocurenhHas aromHas  Maccd.
OTHOCHTENbHAS MOJIEKyIsipHas Macca. Maccosas J10Jist XUMHHYECKOTO HJIEMEHTA
B COCJAMHCHWH.

KomnueetBo  Beniecrsa.  Monb.  MonsipHas  macea. B3auMoCBs3b
KOJIMUECTBA, MACChl M uMcia CTPYKTYPHBIX EUMHHIL BEUICCTRA. PacuéTsl 110
popmysnam XHMHYECKIX COEIHEHHIL.

dusnueckue W XMUMMUCCKME SBJACHWA. XUMHUCCKas peaxund H s
MPU3HAKK. 3aKOH COXPAHCHIS MAcChl  BCIHCCTH. XHUMHUECKHE YPaBHCHHS.
Knaccudukaltis XHMIUECKIX peakitiii (Coe/UHCHHA, Pa3oKeH 1sl, 3aMEILIEHMUS,
oOmeHa).

Xumuueckuit YKCHEpUMEennt:

THAKOMCTRO € XHMMUECKOH 110CY/I0H, paBiiaMu paboThl B J1adOpaTOPHN 1
npuémamin - odparienns ¢ jiaGopatopiibiv - 000py/lOBaHHEM,  H3YHCHHE  H
onmcapne  (PUIMUCCKUX  CBOHCTB 00pa3ioB  HEOPraHMYECKUX — BELIECTB,
Habaonenie (GpU3NUECKIX (MaapneHne BocKa, Tasine Jbaa, pacTHpaHue caxapa
B CTYNKE, KHMEHHEC M KOHACHCAIHA ROMLI) M XUMHMHECKMX (FOpEeHHE CBEHH,
MpOKaJIMBANe Me/(HOI  [POBOJIOKH, p3alMo/eiicTBIe  Meja C  KHUCJIOTOMH)
gBNeHnil, HaGogeHe | OMHUcaune MpH3HAKoB  [IPOTEKAHIA XMMHYECKHX
peakunii (pasnokeHue caxapa, B3AMMOJIEHCTRHE CEPHOI KUCIIOTBI € XJOPHAOM
Gapus, pasIoKeHHE HPOKCHIA ME/U (I1) npu HarpeBaHim, B3aKlMOJIENCTBHE
seresa ¢ pacTopom conu mejn (1), usyHernue C110cOBOB pasaeseHus cMeceit: ¢
ITOMOILBLIO MartuTa, (GuibTpoBsanie,  Bbiapupaime,  JANCTIILL LA,
xpomatorpadus, MPOBEACHNE OUHCTKH noBapeHHoil conu, HabmoaeHne
ONMCAHNE  PE3YJILTATOB  MPOBC/ICHHA  OTlbITa, HILTIOCTPUPYHOIIETO  3aKOH
COXPAHEHHs Macchl, CO3MAHNE MoJiesieii MOJIEKYIl (11IAPOCTEPIKHEBBIX).

Baskueiiline npeacTaBuTe N HEOPraHnyeCKUX BCHICCTB



Boszayx — cmech razos. Cocras BO3LyXa. K1cnopo — EMEHT K MPOCToEC
seliecTBo. HaxomaeHne Kueaopoiaa B MPHPOC, pusHUeckue U XHMHYCCKHE
cBoiicTBa (peaxitin ropeHus). OKCHJIbI. [MpuMeHeHIIE KHCI0po/a. CrnocoOsl
nmolydeHus Kucjiopona B sabopatopun 1 [IPOMBIIUICHHOCTH. KpyroBopot
kuciopona B ripuposie. O30H — ajoTpoIHas mMoandHKalms Kucuiopoua.

Tennosoit H(GQEeKT XUMUUECKOiT peakiii, TEPMOXHMUHIECKHC ypaBHEHMUS,
3K30- 1 DHAOTEpMHUECKIE peariyi. TorBot yroib METaH. 3arpsa3HeHne
BO3/lyXa, YCHIICHHE 11apHHKOBOIO ydekra, paspyiienne 030H0BOro Cios.

Bonopon — AEMEHT W 1POCTOC BEUWECTBRO. HaxoskjieHue Boiopona B
npupone, (U3MUECKiHe M XHMUHCCKHE CcBOIICTBA, TIPHMEHEHHE, CHOCOOE!
noaydenns. Kuciorst 1 COJu.

MoutsipHbiii 00BEM 1a308B. PacyéThl 110 XHMHUECKHM YpaBHEHHAM.

dusnueckie cpoiicTBa  Boabl. Boixa  Kak  pacTBOPUTEID. PacTBopbl.
HacbllCHble M HCHACBLIILCHHBIC PACTBOPLL. PacTBOPUMOCTDL BCLIECTB B BOIC.
MaccoBasi JloJisi  BellecTsa B pacTBOpE. XHMHUYECKHE CBOMCTBA  BO/bI.
OcHoBaH#s. Pojib pacTBOpOB B MPUPOAE M B JKU3HH yesiogeka. KpyroBopoT
BOJbI B NPHUPOAE. 3arpsa3HeHHe NPHPOLHBIX BOA. Oxpana 1 04KCTKa PUPOAHDBIX
BOJL.

Krnaccudurkarins HeopraHiicckux coenmntenmil. Okeunant. Kiacendukauus
oKcHOB:  coneobpasyiome  (OCHOBHBIE,  KHCIOTHBIC, amorepHbie) H
necosteobpasyiontne. Homenknarypa  OKCHAOB. dusznueckne W XUMHYECKHE
cpoiicTBa okcu10B. ITonyHueHne OKCHIOB.

Ocnosanus. Knaccuduraina OCHOBAHMIL: 1WENOUM M HEPACTBOPHMBIC
ocnosanus. Homeunknarypa ocuoBannii. Gusnueckne H XMMHUHECKHE cBOICTBA
ocnosanuii. IToayuenne 0CHOBAHMIL.

Kuenotsl. Knacendukawis kneaot. Homenknatypa KicnoT. Pusnyeckne 1
XUMHUECKHE CBOMCTBA KHUCNOT. Psili akTHBHOCTH vietannos . H. bexerosa.
[TosrydeHme KucJoT.

Conu. Homenkiatypa coneii. Pu3n4ecKie 1 XUMIUECKHe CBOIcTBA COJICH.
[lonyuenne coneil.

CepeTnieckas CBsI3h MEK/LY KIIACCAMIl HEOPraHueCKmx COC/IMHEHHMIL.

Xumuueckuil IKCHepuUMeHnt:

KauecTBEHHOE  Ompejiesiente  CoiepAanii Kuciiopojia B BO3IAYXE,
nosydenue, coOupanue, pacnosHaparie Mo M3yHCHHUC CBOICTB KHUCIOPOAA,
nabarojienne  B3aumosielicTBist  BEIECTR - € KICJ0PO/IOM 1 YCJIOBHA
BO3HUKHOBEHUST 1 MpEKpaliieHns  ropeHns (nokapa), O3HaKoMyieHue  C
obpasiiami  OKCHJIOB 1 OrHcanie ux  cpoiicTs, nosyuetine, cobupamnne,
pacro3Hasanic 1 H3yHCHHE cpoiicTB BOAOPOIA (ropel-n-le). B3aMMO/IEHCTBHUE



BOOpO/A ¢ OKCHAOM MEIH (11) (BO3MOXKHO HCII0J1b30BAHNE BIICOMATEPHAJIOB),
nabmonenue  00pas3oB  BCLICCTB KONMUECTBOM | MOMb, HCCNEA0BAHNE
ocobennocTeil  pacTBOpeHus  BCHICCTE ¢ pasimuHoil pacTBOPUMOCTHIO,
MPUTOTOBJIEHIE PACTBOPOR € otpesienEHHOIN MACCOBOIT JToNiel pacTBOPEHHOTO
RellecTBa, B3auMoseiicTBue BOLbL C vMeTaliaMu  (Harpuem  H KaJIbLIHEM)
(BO3MOKHO  HCHOIIL30BAHUC BIJICOMATEPHAIOR),  MCCIIC/IOBAHNE 00pasiloB
HCOPraHMUECKMUX  BCUICCTR pasJMUHBIX  KIIACCOB, HaOJIHO/ICHHC  M3MCHCHHA
OKpACKH ~ MHJINKATOpOB B pacTBOpax  KHCJIOT M esioyeit, HM3yveHue
p3auMoeiicTBI OKeHaa MEJLH (I1) ¢ pacTBOpPOM CepHOl KMCJIOTBI, KHCIOT €
MeTanamMi, peakiiii HefTpas3ai, roJryueHne HepacTBOPHMBIX OCHOBaHUH,
BEITECHEHHE OJHOI0 ~ MeTamia  JpyriM W3 pactBopa COJH, pPElLICHHE
IKCIIEPHMEHTANIBbHBIX 33/1a4 110 teme «Bakueiiie Kiacchl HeopraHnyecKux
COEeIMHEHMID.

[epuoauuecknii 3axon H [lepuoauueckas cucTemMa XHMHYECKHX
synementor JI. WM. Menaejieena. Crpoenue aToMoB. Xumnueckas CBsi3b.
OKHCANTENBHO-BOCCTAHOBUTENLHBIC pearunmu

[lepBbic [OMBITKH raccH(puKalii XUMIHECKHR yiemenToB. [loHaTue O
Fpymnax CXOAHLIX HIEMEHTOB (111en04HbIe 1 HenoUYHO3eMENbHbIE METAJUIRI,
FAUTOICHbBI, MHCPTHBIE Ta3bl). YIeMCHThI, KOTOpbIC 00pa3sytor am(poTepHbIE
OKCHJIbl M THAPOKCHILBI.

[lepuomieckuii 3aK0H. [Tepuojnueckas cncrema XUMIUECKUX IEMEHTOB
. W. Menneneesa. Kopotkornepuonnas 1 JutHHONeprHoaHas  (pOpMb!
[epHOMUECKOi  CHCTCMB YHMHUYECKHUX  DJIEMCHTOB J1. WU. Meunneneesa.
[lepuonbl 1 rpytiiibl. Dyaiueckiii CMbICIL [TOPSJIKOBOTO Homepa, HOMEPOB
[eprofia 1 Py DIEMEHTA.

CtpocHue aTromoB. CocTas atomubix saep. Msorombl. DNEKTPOHbI.
CtpoeHue MeKTPOHHBIX 06071049€K aTOMOB MEPBIX 2() XUMHUYECKUX IEMEHTOB
[Tepuoanueckoil CHCTEME J1. 1. Menyeneesa. XapaxkrepHcTiKa XUMUYECKOTO
jjleMeHTa 110 ero MoJIOKCHHIO B [lepioaiecKoil cneTemMe J1. 1. Mennenecesa.

JaKOHOMCPHOCTH H3MCHCHNA Panycd ATOMOB XHMHUYCCKUX JCMEHTOB,
METANIMYECKHX 1 HEMETAJLTHUCCKIIX CROTICTB 1O rpyTiraM 1 neproiam.

Juauenne  [1epHOIMUECKOIO  3aKOHA u  Tlepuojnueckoit  CUCTEME
XUMHUYECKHX JIEMEHTOB JUlsl PasBuTHA HayK# 1 IPAKTHKH. J1. . Menjenees —
yuéHbIi 1 rpaKAAHMH.

Xunmndeckas CBs3b.  KopajCHTHAR (nonstpHasg  u penosspHas) CBa3b.
JIeKTPOOTPHIIATEIILHOCTD CHMIHECKHX AeMEHTOB. MorHas CBA3bL.

Crenedb  OKHCJICHUA. OKUCINTENEHO-BOCCTAHOBUTENRHBIC peaxi1u.
[TpoLecchbl OKUCICHITA W poccTanopierits. OrncamTent i BOCCTAHOBUTENH.



Xumuueckuit ykcnepumenm:

H3yUucHHe 00pa3iloB BCUICCTB METAMIOB M HEMCTANIOB, B3aMMOACHCTBHE
FHAPOKCHJIA IIMHKA € pacTBOPaMIl KHCIIOT M 1HCJIOUCH, TIPOBE/ICHUE ONBITOB,
WILIOCTPUPYIOUIHX  TTPUMEPBLl  OKHCIIHTEIILHO-BOCCTAHOBUTE/ILHBIX — peakIuif
(ropenue, peakuiu pa3iioKeHus, CoeMHEeHN ).

Mexcnpeomemusie cesizu

Peanmsariis MCKIPC/AMCTHBIX CBSI3CH 1TPH H3YUCHMM XHMHH B 8 Kilacce
OCYUIECTBIISIETCS  HYEPE3  HCHOJb30BaHIEC KaK OOIMX ECTeCTBCHHO-HAYYHbBIX
MOHATHM, Tak W TIOHATHH, SABJISAIOIIMXCA CHCTEMHBIMH JUIS  OTJCJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LHKJIA.

OObuine ecTecTBEHHO-HAY4HbIC [OHSATHA: HayuyHbld (axt, rumoresa,
TeopHs, 3aKOH, aHalli3, CHHTE3, KiaccHpuKaiis, nepHoiM4HOCTL, HabJI1OAEHHE,
IKCHEPUMEHT, MOIACINPOBAHHE, H3MEPEHNE, MOJEIIb, SIBJICHHE.

duznka: marcpus, aToM. INCKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHI,
M30TOIbl, PAAHOAKTHBHOCTL, MOJICKYJIA, MIEKTPUYECKUIT 3apsi/l, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEulecTBa, ra3, (U3MUecKue BeJMYUHBI,
EAMHILb] H3MEPEHHS, KOCMOC. IJIaHeThbl. 3BE3/1bl, Costiue.

buonorus: potocuuTes, aAbixanue, onochepa.

[corpadusa: armocdepa, ruapocdepa, MHHEpalbl, TOPHBIC [OPOJibI,
110J1€3HbIE MCKOIIAEMbIE, TOILIMBO, BO/IHBIE PECYPCHI.

9 KJIACC

BeuiecTBo 11 Xumiueckas peakus

[Tepuomueckuii 3axon. [lepuojinueckas cucremMa XUMHUCCKHX EMEHTOB
JI. M. Menjieneesa. Crpoenie aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOHCTB
XUMHYCCKHX HJIEMEHTOB [EPBLIX TPEX [IEPUOJIOB, Kajus, Kalblus M HX
coenMHeHnii B COOTBETCTBHEH C MoaoKeHieM s1eMeHToB B |lepronnyeckoii
CUCTEME M CTPOEHUEM HX aTOMOB.

Crpoenue BerecTra: Bl XUMHUYecKoil cBs3n. THIIbI KPHCTaJTHYECKHX
pEeETOK, 3aBUCHMOCTh CBOHCTB BELIECTBA OT THIIA KPHCTAIIHYECKOH PelIETKH
M BH1d XHMHYCCKOIT CBSA3H.

K_."I'dL‘ClI(l}II!(ﬂIlII}{ 1 HOMCHRKJIATYPaA HCO[')FEIH[I'—]CCI\'[[.X BEIIICCTB.
XuMHUUecKkre CBOMCTBA  BEIUICCTB, OTHOCAIIMXCA K pasjIMuHBIM  Kjlaccam
HEOPraHM4YECKUX COE/IMHEHNIT, FeHETHYECKas CBA3b HCOPraHMYECKUX BELIECTR.

Knaccudukauus XUMHUYECKMX PEaKUMi [0 pa3auyHbIM Mpu3Hakam (1o
qHCIy M COCTABY yUACTBYIOIMX B PEAKIlM BEUICCTB, MO TEMIOBOMY d(eKTy,
MO  W3MCHEHHUIO CTelleHell  OKMCJICHHS  XMMWYECKMX  JJIEMEHTOB, M0
0OpaTHMOCTH, 110 yHacTHIO KaTajnu3aropa). IK30- 1 HHJI0TEPMHHECKHE PEaKIIHH,
TEPMOXUMHYECKHE YPABHEHHSI.



[lonste o cropocty xumpyeckoil peakuuu. [loustue o0 obparumbix M
HeOOpaTHMMbIX — XMUMHUYECKHUX  peakumsx. llouwstue 0 TrOMOTEHHBIX |
rereporeHHbix peakiax. [loustne o xarainmse. [loHsiTHe O XHMHYECKOM
paBHoBecHr. DaxkTophl, BAMAONIINE Ha CKOPOCTh XUMMYECKOH peakiny u
MOJIOKEHHE XUMHYECKOI0 PaBHOBECHS.

OKNCAMTENLHO-BOCCTAHOBUTENILHBIE — PEAKIMH,  IEKTPOHHBIH  OanaHc
OKHCTUTEJIbHO-BOCCTAHOBUTEILHOI  pecakimy.  CocTaBlieHHE  YpaBHEHHI
OKHCINTENBLIO-BOCCTAHOBHTEIILHBIX — peakiiii ¢ MCIIOJIBL30BAHHEM METO/a
IEKTPOHHOTO Daslanca.

Teopus WIEKTPOJUTHUECKOI] JUCCOLMALMH, DNEKTPONUTDI 1
HE3JIEKTPOJIUTBL.  KaTtuoubl, aHuoHbl. MexaHu3M JUMCCOUMAIIMU BEIUIECTB C
pasiudHbIMH BHAAMN XuMuueckoil ceasu. Crenenn aucconuanun. CunbHbie H
ci1adbIe MIEKTPOJIHTDI.

Peakumnu nonHoro obOwmcHa. YenoBus npoTeKkaHus peakuuil MOHHOro
OOMEHa, TMOJIHbIE M COKpalICHHbIC HOHHbIE ypaBHeHMst peakuuil. CpoiicTBa
KMUCIIOT, OCHOBAHWI M COJIEH B CBETE I1PEACTABICHHN 00 NIEKTPOIMTHUYECKOH
jauccounaunn, KagecrseHtbie peakini Ha nonsl. [lousitne o ruaponuse conei.

Xumuueckuit ykenepumeni:

O3HAKOMJICHHC € MOJICJIAMH KPHCTAILNIHUCCKUX PCHIETOK HEOPraHMYeCKHX
BEIIECTB — METAJUIOB M HEMETalloB (rpadura n ajmasa), CIOKHBIX BEIIECTB
(xjopuia  HaTpus), MCCle/loBaliMe  3aBHCHMOCTH  CKOPOCTH  XHMHMYECKOH
peakuuu  OT  BO3UCHCTBHS  paznuuHbIX  (PAKTOPOB,  HCCIIENOBAHHE
IEKTPOIPOBOIHOCTH PACTBOPOB BELICCTB, lIpouecca AUCCOUHallMi KUCIOT,
[iesioue 1 coseil (BO3MOKHO MCIIO0Ib30BaHIE BHJIEO MATEPUAIIOB), IPOBE/ICHHE
OIBITOB, MJUIOCTPUPYIOLIMX TPU3HAKH 1TPOTEKAHWS PEaKUMit HOHHOTO 0OMeHa
(obpasoBanue ocazaka, Bbiaesehnune rasa, oOpa3oBaHue BO/bl), OINbITOB,
UIIIOCTPUPYIONINX  TIPUMEPBI  OKHCITHTENLHO-BOCCTAHOBUTENBHBIX — peaKinii
(ropene, peaKIuu paziloKenus, coe/IMHeHus), pacilo3HaBaHHE
HEOPraHHYeCKHX BELIECTB C [MOMOLILIO KAa4eCTBEHHLIX Ppeakumii Ha HOHbI,
pELICHUE IKCTIEPHMCHTAIbLHBIX 3a1a4.

Hemeranibl u nx coeinnenns

Obuias xapakrepuceruka rajoreHos. OcobeHHOCTH CTPOEHUS aTOMOB,
xapakrephsie crernenn okmciiennst, Crpoenne n (pu3niIecKre CBOHCTRA MPOCThIX
BELIeCTB — ramoreHoB. XUMHYECKWE CBOHCTBA Ha MpHMepe  XJjopa
(B3aMMOJICHCTRHE C MeTajjlaMi, HemeTalijiamu, liejodamMu). XJa0poBOJAOPOA.
CosnsiHasi KMCJI0Ta, XMMHUECKHE CBOICTRA, 1MOJIyHeHHe, puMeHeHne. JlencTre
XJIOpa W XJIOPOBOJIOPO/IA HA Opraun3m uesiopeka. Bakueiiniie xJopnibl 0 HX
HAXOKAEHHE B IPUPOJIE.



Obuwas xapaxkrepucrika uementos VIA-rpyrnnst. OcobeHHOCTH CTPOEHMS!
aTOMOB, XapakTepHble crenenn okucacHus. CTpoenue u husMuecKue cBoiCTBa
MPOCTHIX  BEIIECTB — KHCIOPOja 1 cepbl. AJUIOTPOIHbIE  MOJM(UKALIMHN
Kucnopojia M cepbl. Xumudeckue crolictBa cepbl. CepoBojiopojl, cTpoeHMue,
usnueckie u Xumuueckue cpoiicrBa. OKCHILI Cepbl KAK [IPEICTABHTENH
KHCIIOTHBIX OKeu10B. CepHas Kucesiora, GU3NYCCKHE W XHMHYECKHE CBOMHCTBA
(o0wme Kak nmpejicraBuTess Kiacca KMCIOT U cneuuduueckie). XUMHUYCCKHE
peaxitim, JiexkKaie B OCHOBE [POMBIIUICHHOrO crocoba MoJjlydeHu s CepHOIi
Kucnorel, Hpunmenenue ceproit knciorbl. Colln CepHOI KUCIIOThI, KauecTBEeHHAS
peakuis na cynspar-non. Haxomaenue cepel 11 e€ coennuenuii B npupozue.
XUMHYECKOE  3arpsA3HEHHE  OKPY/KAIOUIEH  CpPejibl  COEIMHEHMSIMU  CEpBI
(KMCNOTHBIE  JIOAJIM, 3arpsi3HeHHe BO3jlyXa W BOJOEMOB), CIOCOOBLI €ro
MPEeIOTBPALLEHHSI.

OOmas xapaxkrepucTika yemenTo VA-rpynnsl. OcobenocTi cTpoeHus
ATOMOB, XapaKTCPHKIC CTENCHI OKHCIACHUS. A30T, paclipoCTpaHCHHUE B NPUPOJE.
(pusuueckue ¥ XxuMHueckne croiicta. Kpyrosopor azora B npupoje. AMMHAK,
ero (msnyeckue M XHMHYECKHE CBOiicTBa, nosydenue u npumeHenue. Cosu
aMMOHHMs,  MX  (PU3MYECKHE W XHMHYCCKHMC  CBOWCTBA, MpPHMEHEHHE.
KauecTBennas peakitis Ha HOHbl aMMOHIS. A30THAsl KHCJIOTa, €€ 10J1yueHHe.
(pusmyeckne u Xumuueckue cpoiicTBa (o0liMe Kak NpeNcTaBUTENs Kilacca
kKucsior u criennduueckue). Mcrnonp3oBanne HHTpATOB M cosiell aMMOHHS B
Ka4eCTBE MHUHEPAJILHBIX YA0OpeHHii. XHMHUYECKOE 3arps3HeHne oKpyKarouei
Cpe/ibl COE/IMHEHMAMH a30Ta (KWUCIIOTHBIC 107K/, 3arPs3HEHHE BO3/1yXa, [104BbI
i BoJ0EMOB). Docop, aiorponnsie mopudukainn Gocdopa, pusznyeckne u
xumuueckue cpoitctea. Oxcui  ¢ochopa (V) u  docdopuas xuciora,
(huzmueckue 1 XUMHYECKHE CBOMHCTBA, rnosnyueHue. Mcenons3osanue ocartos B
KaueCTBE MUHEPAIbHBIX YI100pPCHHUII.

O6mmas xapaxkrepucTtka semMenTor [VA-rpyiiisl. OcobeHHOCTH CTPOEHUS
aTOMOB,  XdpaklepHble  CTEIEHN  OKHCICHUs.  YIiepod,  auloTpOIIHbIE
MOAU(HUKALIMK, PACcMpOCTpaHCHUC B MpHPoAE, (PHU3MUCCKHE M XMMHUYECKHE
croiicTBa. Azncopbiuis. Kpyrosopotr yrieposia B npupoje. OKCu/ibl yritlepoaa, ux
(uzmueckre M XMMHUECKHe CcBoicTRaA, JICHCTBHE HA JKWUBbIE OPraHWU3MBbI,
MoJiydeHHe i npHMeHenne. DKONOIHHCCKHE HPOOJIEMbI, CBA3aHHbIE C OKCHJIOM
yraepoaa (IV), runoresa rnodanbHOro nOTENNEHUS KIUmaTa, MapHUKOBbLIH
s dekr. YronbHas kucsiora u e¢é conn, uxX (pU3nyecKkne 1 XMMHYECKHE CBOIICTRA,
nmojydenne ©  npumenenne. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Mcrnonn3oBanmne kapdboHaror B ObITY, MEIHIIHHE, IPOMbIIIIEHHOCTH U CEIILCKOM
Xo3stiicTRe.



[lepBonauanbipie  1nousTHs 00 OpraHMyYecKHX BELIECTBAX KAk o
COCIMHEHUAX YIIIEepoaa (METaH, dTaH, YTHUICH, AllCTHIICH, ITAHOM, [NHULEPHH,
ykcycHast  kucnora).  [lpupojmbie  MCTOMHMKN  YITIEBOAOPOAOB  (YroOJib.,
MPUPOMHBII ra3, He(Th), HPOJIYKThl HX 1epepaboTKH (OeH3MH), UX pPoJib B OBITY
1 npombinierHocti. llonsrine o 01oJIOrHUeCKH BaKHBIX BELIECTBAX: JKHpAX,
Oenkax, yrineBojax — M MX POJIM B JKH3HW YENOBEKA. MarepunasibHOe €/IMHCTBO
OPraHMYCCKHX M HCOPTraHMYCCKUX COC/IMHEHIIT,

Kpemuuii, ero @usmueckne M XMUMHYECKHE CBOIMCTBA, [0JAy4eHHE M
npumenenne. CoeanHenns kKpemuus B rpupoie. Obume npejacrasiienus 00
okcuae kpemuus (IV) n kpemuneoit kuciiore. CHITMKATBI, HX HCIOIb30BAHHE B
ObITY, B IPOMBIIIUICHHOCTH. BaskHeiilime crponTeiibibie MaTepHalbl: KepaMHKa,
CTEKI10, 1lemMenT, 0eToll, keneszoderon. Ipodiemnbl 63011aCHOI0 HCIOJIL30BaAHUS
CTPOMTEIIbHLIX MATEPHAIOB B ITOBCEAHEBHO JKU3HH.

Xumuueckuit ykcnepumennt:

H3yuyeHHE 00pa3lloB  HEOPraHMHYeCKHX BEIIECTB, CBOWHCTB  COJISTHOM
KHCJIOThI, 1IPOBE/IEHHE KAYECTBEHHBIX Peakiiil Ha XJIOPH/I-HOHbBI ¥ HAOJIHOIEHHE
MPH3HAKOB HUX NPOTEKAHMs, OllbITbl, OTpaKaroLe (PU3HYECKHEe U XUMHYECKHE
CBOWCTBA  TajoOreHOB M HMX COCAMHEHMH  (BO3MOMKHO  HCIOJIb30BaAHHUE
BHJEOMATEPHAJIOB), O3HAKOMJICHHE ¢ obpasnamu XJOpHA0B (rajioreHm/10B),
O3HaKOMJIEHME ¢ obpasnamui cepnl W €€  COCNMHEHMSIMH  (BO3MOXKHO
HCIIOJIb30BAHKME  BHJEOMATEpHAJIOR), Habinojene nporecca oOyIIMBaHus
caxapa 104 JACHCTBHEM KOHUEHTPHUPOBAHHON CEPHOH KHCIOTbI, HM3Y4YEHHE
XMMHYECKHX  CBOHMCTB  pa3DaBicHHON  CEpPHOH  KHCJIOThI, [POBEIEHHUE
KayecTBEeHHON peaxkumu Ha cyibdar-uon u  HaburogeHue npusHaka eé
NpOTEKaHMs, O3HAKOMIICHHE ¢ (PU3HUECKUMM CBOMCTBaMHK a3oTa, (hochopa n ux
COCAMHEHMIT (BO3MOKHO HCIMOAL30BAHHE BHACOMATEPHANOB), odpasLamu
a30THRIX U QochopHBIX yaoOpeHHit, nonyueHue, coonpanue, pacrnosHaBaHie u
M3ydeHHe CBOIICTB aMMMaKa, IPOBE/ICHHE KAdeCTBEHHLIX pPEaKkIMi Ha MOH
amMoHust M (ocdar-uon 1 U3ydeHHE  IIPU3HAKOB  HMX  IIPOTEKaAHMS,
B3aMMO/ICHCTBHC KOHLCHTPHPOBAIOI a30THOH KHCIOTbl ¢ MEALIO (BO3MOXKHO
JICTIONIB30BAHIE  BUJICOMATEPHANIOB), H3YHCHHE MOJAC/EH KpUCTa/UIMYECKHX
pewéTok ajiMasa, rpadura, QyiepeHa, 03HAKOMIICHHUE C POIIECCOM aAcopOUMH
pPacTBOPEHHBIX BEHICCTRB aKTHBHPOBAHHBIM YITIEM M YCTPOHCTBOM IMPOTHBOIasa,
noay4yeHue, coOnpatne, pacno3HaBaHie 1 H3yHeHHE CBOHCTB YIIIEKMCIoro rasa,
POBC/ICHHC KAYCCTBCHHBIX peakiliii Ha KapOOHAT 1 CHIIMKAT-HOHbBI M H3Y4CHHC
NPU3HAKOB WX NPOTEKAHUS, O3HAKOMJICHHE C IPOJKIMEH CHJIMKATHOMH
MPOMBIIIIEHHOCTH,  pElIeHHe  DKCHEPUMEHTAJIbHbIX  3ajia1 [0 TeMe
«Baxkueniune nemeraiyibl 1 UX COSAMHECHHSD).



Meraiibl H UX COEMHEHUS

O6uias  XapakTEpUCTHKA XMMHUECKHX DJIEMEHTOB — META/UIOB  Ha
OCHOBAHMM MX T0OJIoKeHNs B Tlepnojinueckoil cneTeMe XHMUYCCKHX JJIEMEHTOB
JI. 1. Menstenieera 1 ctpoenust aromos. Crpoenne meTainos. MeTajunieckas
CBA3L M MeTaJUlMeckast KpHeTauinieckas peieéTka. JIeKTpoXIMHIeCK Il pal
HanpsbkcHME  MeTannos.  PU3MHECKHE 1 XUMHYECKHE CBOICTBA METasIOB.
OGime cr1ocodbl nosyucHus wmcrayuios. lloHsitne o KOppoO3uM  METAIIOB,
OCHOBHBIC CHOCOOLI 3autThl ux oT kopposuu. CruaBbl (CTalb, HyrLyH,
AIOPATIOMHHNIIL, OpoH3a) 1 UX [IPHMCHEHHC B ObITY W ITPOMBILLITEHHOCTH.

Ulenounble  Metamisl:  nonoxkenne B llepnoandeckon  cncreme
xumuueckux wementor J. M. Memyienieesa, CTpOEHHE UX aTOMOB, HAXOXK/ICHHE
B npuposie. Mu3nuecKie 1 XHMIYECKHe CBONCTBA (HA MPUMEPE HATpHs i
kaumst). OKCHAbI 1 FHAPOKCHAbI Harpus u kajus. [IpnMenenne weaouHbIX
METANOB U WX COCMHEHMH.

[[lesouHoO3eMeNbHbIE  METaJLIbI MATHMI M KallbIIMH: TIOJIO)KEHHE B
[MepuosMueckoil  CHCTEME XWMMYCCKMX DJIEMCHTOB JI. W. Menneieesa,
CTPOEHHME UX aTOMOB, HAXOAKIACHHC B TIPHPOIE. dusuyeckne U XMMHYECKHE
cROMCTRA Marius M Kaibis, Bakueifuime coeanHenns kanbuus (okcni,
FIJIPOKCH,L, COJti). JKECTKOCTh BO/IbI 1 cr1oco0bl ¢¢ yeTpaHeHus.

AmioMHHMIEG:  nojokerne B [leprojudeckoil  cUCTEME  XUMHHYECKHX
synementor JI. M. Menjeneera, crpoenue aroma, HaxokKJaeHne B [pHpoae.
Duanueckie 1 XHUMHUecKie cBoiicTea anmomunus. AMQpoTepHbIe CBOMCTBA
OKCHJIA M FHMIPOKCH/1a AJIFOMHUHNA.

YWeneso: nosozkenue B 1lepuosnueckoii cucremMe XUMHYECKHX IEMEHTOR
JI. M. Memzeneesa, CTPOEHHE atoma, Haxom/IeHne B MPHUPOAEC. duznuecKkue u
xuMHyeckne cpoiicta kenesa. Oxcuibl, THAPOKCHALI I COJH skenesa (1) u
sxenesa (111), ux cocTan, CBOMCTBA M MOJTYyYCHNC.

Xumuueckuil ykcnepumenin:

o3HaKoMiIeHHe ¢ obpaszuami METalioB M CIUIaBOB, HX (pu3nYecKnMu
CBOICTBAMM,  M3YUCHMC  PC3YNLTATOB  KOPPO3MH  MCTAJOB (BO3MOKHO
HCHOMB30BAHNE  BIJICOMATEPUAIOR), OCOOCHHOCTCH B3aMMO/ICIICTBHSA OKCHA
KaJlbIM W HATpUsl C BOJOH (BO3MOKHO HCIOIB30BAHNC BMJICOMATEPHAIIOB),
JceenioBanie CBOICTR KECTKOIM BO/LbI, POIECCA FOPCHIS XEJIC3a B KHCJIopofie
(BO3MOKHO ~ MCIMONb30BAHME BI/COMATEPHANIOB), MNPHU3HAKOB  MPOTEKAHWA
KAUCCTBEHHbBIX PEAKILMIT HA HOHBI: MArHHSA, KAILILIS, AIIIOMITHIA, LIMHKA, Kese3a
(1) n xenesa (1), mejwm (11). naburojieHue ©  onucanue IMpOHECCOB
OKpalINBaHMs  [UIAMEHH  HOHAMM  Harpus, Kt KaJibliust  (BO3MOXKHO
HCIIONIb30BAHIE  BHACOMATEpHalioB), HCCICIOBAHNE aM(pOTEpHBIX CBOMHCTB



FHAPOKCILAA AJFOMIHHS M TIAPOKCHAA LHHKA, PELUCHHE IKCIEPHMEHTATbHBIX
3a/1a4 no Teme «BakHeiuime Metanibl M HX COCIMHEHHAY.

XHMHS H OKPY/KAIONIAs cpeia

Berectra U MaTepHaibl B 110BCE/IHEBHOI KHU3HM desioBeka. besonacHoe
MCIIOJIB30BAHNE BELLECTB M XUMHUUeCKHX peakunii B ObiTy. llepBas nomouib npu
XMMHUYECKHX OKOrax W OTPaBJICHHAX.

XHMHUUCCKOC 3aIPsI3HCHHC OKPY/Karolleit cpesibl (1pe/ieibHas 101myCcTnMas
kourenrpast - Bemeets, gance —  TJIK). Pojib  XuMHH B pELIEHHH
IKOJIOTHHECKUX [IPODJIEM.

Xumuueckuit yncnepumenn:

u3ydenue 0Opa3IoB MaTepHaJIoB (CTEKIIO, CIUIABbl METAJIIOB, [IOJMMEPHbIC
mMatepualbl).

Mexcenpeomemunie ceasi

Peanusaiiisi MCAKMPCAMCTHBIX CBA3CH My M3yucHun Xumun B 9 Kknacce
OCYILIECTRISETCS HCPE3  HCIIONb30BAHNE KAaK OOUIMX ECTECTBEHHO-HAY4HBIX
[MOHSATHH, Tak W TIOHATHIH, SIBISIONIMXCS CUCTEMHBIMM [T OTIACITBHBIX
[PeaMETOB €CTECTBEHHO-HAYHHOIO LHKIA.

OflMe eCTECTBEHHO-HAYUHbIC MOHATHS: HayuHbIH (haKT, rHnoTesa, 3aKoH,
TEOpHs, aHajn3, CHHTE3, Kjacchndurais, HepHOJMUHOCTD, HabtOeHHE,
IKCHEPUMEHT, MOJICIUPOBAHME, H3MEPECHHE, MO/ICIb, ABJICHHE, [1apHUKOBBIN
3P PeKxT, TeXHONIOIHsl, MaTeprallbl.

du3ika: Marepus, artom, dJICKTPOH, TPOTOH, HEHTPOH, HMOH, HYKIHI,
H30TOMbBL, PAAMOAKTHBHOCTb, MOJICKYJA, ICKTPHYCCKUI 3apsil, [IPOBOLHMKH,
[OJAYHPOBOMAHNKI, JUMIEKTPUKIL,  (hOTONIEMEHT,  BEILECTBO, TCIIO, 00bEM,
arperarHoe  COCTOsHHE — BEIeCTBa,  ras,  pacrsop,  pacTBOPUMOCTD,
KpUCTannuueckas pewérka, Cruasbl, (U3NYCCKME  BCAHYHHDL,  CAHHHILE
U3MEpPEHHUsT, KOCMHUECKOE MPOCTPAHCTRO, MIAHETHI, 3BE31b1, CONHILE.

Buonorns: (orocutrres. Jikixanue, 6uocdepa, sKocnucrema, MHHEpaabHbIE
y106peHusl, MUKPOIEMEHTDI, MAKPONIEMEHTDI, ITHTATEILHBIC BELICCTEA.

corpadua: armocgepa, ruapocepa, MHHCpallbl, TOPHLIC MOPOIb,
[1OJIE3HbIC HCKOIMACMbIC, TOIIIBO, BO/IHBIC PECYPCHI.



NJIAHUPYEMBIE PE3YJbLTATbBI OCBOEHUSA [MTPOI'PAMMBbI 110
XUMHWHU HA YPOBHE OCHOBHOTI'O OBUIETI O OBPA3OBAHMSI

JIMHHOCTHBIE PE3YJAbTATbBI

JInuHoCTHRIE pe3ynbTaThl OCBOCHUS TPOTPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBatis J0CTHIAIOTCs B XOje 00yueHus XUMHUH B equHcTBe yuebnoil u
BOCITUTATEILHON  JAEATEJNbHOCTH B COOTBETCTBHH € TPalMLHOHHBIMH
POCCHHCKMMH COLLHOKYNBLTYPHBIMH M J1yXOBHO-HPABCTBCHHBLIMH LICHHOCTAMH,
MPUHATBLIMKH B OOIIECTBE MpaBmjaMi 1 HOPMaMH [MOBEACHHS H CIIOCOOCTBYIOT
[poLeccaM caMollO3HaHUs, CaMOPa3BUTUS U COLMAIM3AIINN 00yUarOUIHXCS.

Jlnunoctuble  pe3ynbTarthl  OTPAKAIOT  OTOBHOCTH  OOYy4aAOIMXCS
PYKOBOJCTBOBATLCS  CHCTEMOH  MO3MTUBHBLIX LEHHOCTHBLIX OpHUEHTAUMH U
paciiMpEeHHE ONbITa JCATEBHOCTH HA ¢¢ OCHOBE, B TOM YHCJ/IE B HAaCTH:

1) naTpMoOTHYECKOTO BOCIIUTAHUS:

HEHHOCTHOI'O OTHOIICH S K OTEUECTBEHHOMY KYJIBTYPHOMY,
HCTOPHYECKOMY H HAyHHOMY HACHCUMIO, MOHUMAHHS 3HAYEHHS XHMHYECKOI
HAyKH B KM3HU COBPEMEHHOIO 001ecTBa, ClIOCOOHOCTH BJlaA€Th JOCTOBEPHOH
uaopmaieii 0 nepeoBbIX  JIOCTHKEHHMAX W  OTKPbITHAX MHPOBOH M
OTEUECTBEHHOH XMMHM, 3aHHTEPECOBAHHOCTH B HAy4YHBbIX 3HAHUAX 00
ycTpoiicTBe Mupa 1 odLiecTsa:

2) IrpaKIaHCKOIO BOCTIMTAHKS:

MPEeACTaRNCHHS O COUMAIbHLIX HOpMax M 1IpaBUiIaX MCHKIHYHOCTHBIX
OTHOLIEHMIT B KOJUIGKTHBE, KOMMYHMKATHUBHOH  KOMIICTEHTHOCTH B
OOILLECTBEHHO TMOAC3HON, yucOHOMCCNCAOBATENLCKOM, TBOPUECKOH W APYrux
BH/IAX JICITEIILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOM JIEATEILHOCTH
MPY BBINMOJIHEHUH YUEOHBIX, 1TO3HABATE/IbHBLIX 3a/1a4, BbIITOJHEHHH XUMHYECKHX
IKCIICPUMCHTOB, CO3JIaHNH yuedHbIX [IPOEKTOB, CTpemMJIeHHs K
B3aMMOIOHMMAHMIO M B3aUMOIIOMOIIM B lpoliecce ITOH  yueOHOM
JNEeSATENbHOCTH, OTOBHOCTH OIEHUBATH CBOC I11OBEJCHUE M [OCTYNKH CBOMX
TOBAPHUIIEH ¢ MO3HIIHKM HPABCTBEHHBLIX W 1IPABOBBLIX HOPM C YUETOM OCO3HAHMSA
MOCJIEICTBUI MOCTYINKOB;

3) HEHHOCTH HAYYHOTI'0 IHOZHAHHSL:

MHUPOBO33PEHUCCKHC TIPCICTABICHHS O BCUICCTBC M XUMHUYCCKOH peaKinu,
COOTBETCTRBYIONIHC COBPECMEHHOMY YPOBHIO PAa3BUTHsI HAYyKH M COCTaBISIOIINE
OCHOBY Ul TOHMMAHHKS CYLLHOCTH HayUHOH KaApTHHLI MHPA, NPEICTABICHNS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbl, B3alMOCBS3sX Yel0BEKa C
MPUPOHOI Cpe/oii, O POTH XIMUH B TTIO3HAHIH YTHX 3aKOHOMEPHOCTEH;



[MO3HABATEJIbHLIC MOTHBbI, HAlPaBJIEHHbLIE HA [1OJYYEHHE HOBLIX 3HAHMII
MO0 XUMHM, HEOOXOAMMBIE s 0OBACHEHMS HAOMIOAACMbIX [MPOLECCOB U
SIBJICHHIL. 1103HABATC/ILHOI, HHPOPMAIIHOHHOI 1 HHTATENLCKOH KYJILTYPhI, B TOM
q1CjIe HABBIKOB CAMOCTOATENLHOI PadOoThl ¢ yUeOHBIMU TEKCTAMM, CHPABOYHOI
JIITEPATYpOil, AOCTYIHBIMH TEXHHYECKHMH CpeiacTBaMH  HH()OPMALMOHHBIX
TEXHOJOIHIi;

MHTEPEC K OOYUEHHIO U 1O3HAHHIO, JIKO03HATEILHOCTL, FOTOBHOCTb H
COcoOHOCTL K caMo00pazoBaHii0, [POEKTHOH W HCCIIEL0BATEIbCKOI
ACATENILHOCTH, K OCO3HAHHOMY BbIOOPY HANPABICHHOCTH M yPOBHS 00y4YeHHs B
JalibHeHeM:

4) popMmupoBaHust KYJAbTYPbI 310POBbSI:

OCO3HAHME [EHHOCTH IKH3HH, OTBETCTBEHHOIO OTHOIUIEHMS K CBOEMY
310pPOBbLIO, YCTAHOBKH Ha 310pOBbIH 00pa3 KU3HH, 0CO3HAHHUE TTOCIIEICTBHI H
HeMPUATHE BPEAHLIX MPHUBBLIYCK (YNOTPEONCHMUS  alKOrofs, HapKOTHKOB,
KypeHHst), HEOOX0MMOCTH cOOIHO/ICHHS TIPaBiJl OE30MacHOCTH NpH 0OpalieHnu
C XMMHYECKHMI BEILECTBAMN B OBITY W PEalIbHOM KU3HU;

S) TpYAOBOI'0 BOCHIMTAHMSL:

WHTEPEC K MPAKTHUYECKOMY H3YHeHHIO MpodeccHil M Tpyna pasindHOro
pola, yBaxKeHHe K TPy/ly M pe3yiabraraM TPYA0BOil A1€SATE/bHOCTH, B TOM YHCJIE
Ha OCHOBE MPHUMEHEHHS HPEJIMETHBIX 3HAHMI [0 XUMHUH, OCO3HAHHBIN BBLIOOP
WHJMBIYABHOI  TpaekTopuu  1HpoJoKeHnst  obpa3oBaHus ¢ yu€ToMm
JUYHOCTHBIX HHTEPECOB H CHOCOOHOCTIH K XHMHI, OOLIECTBEHHbLIX HHTEPECOB U
noTpebHOCTEH, YCICUIHON HPOPECCHOHANIBHON JICATEIBHOCTH W Pa3BUTHUSA
HEOOXO/IMMbIX yMEHHIH, TOTOBHOCTh ajarnTHpOBaThCsi B IPO(ECCHOHANbHOI
cpene;

6) JKOJIOrN4eCcKOro BOCHHTAHMSA:

HKOJIOTHUECKH 11e71eco00pa3iioe OTHOIICHHE K MPUPOJAC KAK HCTOUHHKY
AH3HH 1A 3emile, oCHOBe €@ CyII@CTBOBAHNS, 1TOIHMAHNE HeHHOCTH 3/I0pOBOTO
n OesonacHoro 00pasa KH3HMH, OTBETCTBEHHOE OTHOWEHHE K COOCTBEHHOMY
LI)I'I3H‘-ICCI{OM)/ M MCHXHHUCCKOMY 310pPOBLIO, OCO3HAHMC HCHHOCTH COGNH),[I.QHLIFI
npagus 0e3011aCHOI0 MOBEJeHMsI 1Ipu padore ¢ BEUIECTBAMH, a TaKKe B
CUTYaLMsX, YIPOKAIOIUUX 310POBbIO U JKU3HH JIHOJIEN;

Cl'[OCO{)-HOCT[l NPHUMCHSITL 3HaHs, NnoJlydaeMbIe TTPH M3YHCHWUM XHUMHWH, IJIs
pCLICHMS  3a7a4. CBS3AHHLIX C  OKPY/Karolled NpUPOAHON CpeiaoH, A
[TOBBILICHHS  YPOBHSI  JKOJIOIHYECKON  KY!LTYPbl, OCO3HaHUs [1100aJIbHOTO
Xapakrepa IKOJIOIMYECKHX [PodJecM M I1IyTeH HX pelieHns [10CPE/ICTBOM
METOAO0R XHUMHH, IKOJOIMUECKOIO MbIILIEHHS, YMEHUS PYKOBOJICTBOBATLCS UM B
Mo3HaBaTe)IbHOH, KOMMYHHKATHBHONH 1 COUMAJILHOMN ITPAKTHKE.



METANPEAMETHBIE PE3YJLTATbI

B cocraBe MeTanpeaMETHbIX PE3yNbTaToOB BbIACAANOT 3HAYHMBIC A
GopmitpoBaHis  MHPOBO33PEHHs  00IICHAY HBIC  TIOHATHS (3aKOH, TEOpUI,
NPUHIMI, THITOTe3d, (aKT, CHCeTeMa, [POIEeCe, OIKCIEPUMEHT 1 Jpyroe.),
KOTOPbIE MCIIOJb3YIOTCA B €CTECTBEHHO-T1Aay HDBIX yueOHbIX [peameTax Hu
MO3BONSIIOT HA OCHOBE  3HAHMIT W3 ITHX  [OpeMEToB  (POPMHPOBATH
MPEJCTABIEHNE O IICJIOCTHON HAyYyHOH KapTHHE Mupa, W YHHBEPCAJILHBIC
yuebupie JeiicTBUs  (1103HABATCIBHLIC, KOMMYHHKATHBHBIC, pEryJisiTHBHbIE),
KOTOpblE OOECIeUNBAIOT (POPMHPOBAHIE TOTOBHOCTH K CaMOCTOSTE/ILHOMY
MIAHIPOBAHIIO 11 OCYLLECTBIEHNIO YyueOHOI ACATEIIBIOCTH.

[Mo3HaBaTebHble YHHBepPCAIbHbIC YdeOHbIe 1elicTBHA

ba3oBbLIC JOIHUYCCKUE JICHCTBIS:

yMeHHs HCIO0JIb30BaTh NPHEMDL JIOTHYECKOTO MBILJICHHS TIPH OCBOCHHH
3HAHMI: PACKPBLIBATL CMbIC XUMHUCCKHX MOHATHIT (BBIACAATL HX XapaKTCPHbIC
MPU3HAKHM, YCTAHABINBATL B3aHMOCRSI3bL C JIPyTrUMH MOHATHAMM), HCIOJIL30BATh
[OHSITHS JUTS O0BACHEHHS OTICILHBIX (DAKTOB M SIBIEHUH, BRIOHPATh OCHOBAHUSA
M KpUTEpUH JUls KiacCH(pUKALMI  XIMHYCCKHX  BEWECTB 1 XHMHHECKHX
peaKiMil, yCTaHABINBATL MPUUIHHO-CICACTBCHHBLIC CBA3ZH MCKIY 00beKTaMHU
H3YyUEHMsl, CTPOMTh JIOTHYCCKHC PACCy/KCHIS (MHJLYKTHBHbIC, JICJlyKTHBHbIC,
[10 AHAJIOTUHN ), JIeJIaTh BLIBOJILI 1 3aKIITOUCHUS,

yMeHME TIPUMEHSTL B IIPOIEcce MO3HAHUs TMOHATHA (npeaMeTHbIE W
METATNPEIMETHLIE), CHMBOINHYECKNE (3HAKOBBIE) MOICIH, HCHONIb3YEMbIC B
XM,  11peoBpa3oBbIBATE  IHHPOKO 1IPUMCHACMbIC B XHMHH MO/IEJIbHbIC
pe/icTaBieHis — XHMUYECKIH 3HaK (CHMBOI yementa), xuMudeckas popmyJia
M ypaBHEHHE XUMHHYECKOH peaKinn — [pH PeiieHHH yueOHO-1103HaBaTE/IbHBIX
3ama4, ¢ Y4ETOM DTHX MOACIBHBIX npeCcTaBneHnil BLIABISITL U XapaKTepH30BaTh
CYHIECTBCHHbIE MPU3HAKH HM3YHaCMbIX 00BHCKTOB — XHUMHYECKHX BCIIECTB H
XHMHUYECKHX peakiimii, BLISBIISATE obre 3aKOHOMEPHOCTH,
NPHYHHHO-CJICACTBEHHBIE CBSA3H 11 HPOTUBOPEHIS B H3y4aeMbIX [poueccax M
SIBJICHUSX.

Ba30BbIC HCCICN0BATEILCKIE ACHCTBUSL

yMEHHE HCTIONIb30BATH [TOCTABJICHHBIE BONPOCHL B KaueCcTBE MHCTPYMEHTA
HO3HAHMS. a4 TAKAKC B KauecTRe OCHOBbI Uit (pOPMHUPOBAHMSA I'MIOTE3HI TI0
MPOBEPKE MPABUIILHOCTH BbICKA3BIBACMBIX CY/KIICH Mt

PHOOPETCHHE OTlbITA 10 [UIAHHPOBAHMIO, OpraHn3allii I TPOBE/IEHUIO
YUEHHYECKHUX 9IKCIIEPUMEHTOB, YMCHHC nabiioarh  3a  X0J0M  IIpolecca,
CaMOCTOSTEIILHO TTPOrHO3UPOBATHL €0 PE3YIbTAT, (opmysporark 00001LEeHMS U



BLIBOALI [10 PE3yJiLTaTan [pOBEAEHIOr0 OrblTa, lceneloBanis, COCTABIATE
OTUET O MpojeiaHHoil padoTe.

Pa6ora ¢ nudopmanmeii:

yMeHue BbIOUpaTh, AHAIN3UPOBATH 1 MHTEPIPETHPOBATH MH((pOpMaIIHIO
pasAMYHLIX  BIIOB 1 (pOpM  HpelcTaBienis, Oy acMyto 13 pasHbIX
HCTOYHIKOB  (HAYUHO-TONY/IsiPHAS  JUITCpaTypa  XHMHUECKOro  COACPIKAHI,
cripagouHbic  HocoOust,  pecypebl  MHTEpHETA),  KPUTHHECKH  OUCHUBATH
MPOTHBOPEUHBYIO H HEIOCTOBEPHYIO nHopmannio;

yMeHHe MPUMEHSTh PA3INUHbIC METOIBI M 3aIPOChI MPH MOUCKE 1 orbope
uH(opMaLIH 1 COOTBETCTBYIOULHX JaHHbBIX, HEOOXOANMBIX U1 BBITIOJIHEHHS
yueOHbIX W 1103HABATE/IbHBIX 33/1a4 onpe/1eiEHHOIO THIIA, IPHOOPETEHKE ONbITA
B 00acTH MCNOJNL30BAHMSA HHPOPMAIHOHITO-KOMMYHHKATHBHBIX TEeXHOJOI'MH,
oBlAJIEHNe KyJIbTYpoil aKTHBHOIO HCIOIL30BANNA  PA3IHYHBIX  TTOMCKOBLIX
CHCTEM, CAMOCTOSTCILHO BLIOUPATH ONTHMANBLHYIO (POPMY  MPCACTABNCHHUA
uH(OPMAIIMK 1 HIUIOCTPHPOBATH PEIIACMBbIC 3a/1aH1T HECHOAKHLIMH cXemamu,
AMarpamMMamu, Jpyrumu popmam rpaUKH 1 UX KOMOMHALUAMM;

yMEHME HCIIOL30BATh M aaji3upoBarb B [POLECEE yueOHOIl 1
HCCIIEI0BATENLCKOIH JIeSATEIbHOCTH nHpopMaLInIo 0 BIIMSIHUH
HPOMBIIUICHHOCTIL,  CEIIhCKOPO  XO3HCTBA I TPaHCIopTa Ha COCTOsHME
OKPY/KAIOINIEH TPHUPOIHOH CPE/ibl.

KommyHUKATHBHbIC YHHBEPCAIILHBIC yueOHbIC ACHCTBHAL

yMeHHsl 3alaBaTh BOMPOChl (B X0Ae Juaiora H (1au) IMCKYCCHH) TIO
cylecTBy — 00CYyKI1acMoOii  TEMb, Gopmyauposarts  CBOM  TIPE/UIOKCHHA
OTHOCHTENLHO BHITOMHEH IS [IPE/UIOAKEHHOH 3812411,

yMEHMs  [PEJACTABNATL  TTOJNYHCHIIBIE  PE3YIILTATD! 1103HaBaTeNILHOH
eSTEeNbHOCTH B YCTHBIX M MHCbMCHHBLIX TEKCTAX; JAenarhb MPEe3EHTaLNIO
PE3YILTATOR BRIMOTHEHIS XUMHUECKOTO SKCIEPHMEHTA (mabopaToOpHOTO OTIBITA,
naboparopHoit  paboTel 110 HCCIIEIOBANHIO cBOiiCTB BewlecTs, yueOHOIo
IpoeKxTa):

yMeHst ydeOHOro  COTPYAHHUCCTBA €O CBCPCTHHKAMIL B COBMCCTHOM
HO3HABATC/ILHOIT M MCCACAOBATENLCKOI  JICATC/ILHOCTH — T1pH peleHnu
BOBHUKAIOIMX 11pOGJIEM Ha OCHOBE yuera O0UIMX MHTEPECOB M COMACOBAHMS
Ho3uuuil (0BcyskacHug, 0OMEH MHCHHSIMI, «MO3TOBBIC LITYPMBD?, KOOP/IMHALHS
COBMECTHBIX NElCTBHI, ONpeaeneHue KPUTEpHEB MO OUCHKE KayecTBa
BBLINOJIHEHHOI paboThl 1 APYIHE).

PeryisiTuBHbIE YHHBepCAJIbHbIE yueOHbIe 1eNCTBIA:

yMeHHE CaMOCTOATEIILHO ONPEIATH TIEJIH JlesTellbHOCTH, TJIAHUPOBaTh,
OCYLIECTB/IATD, KOITPOIHPOBATE 1 TIPH 1HeOOXOANMOCTH KOPPEKTHPOBATL CBOIO



AeATeNbHOCTL, BbIONpaTs Handonee HaphekTnBHbIC Cocodbl peeHms yueOHbIX
M MO3HABATEIBHBIX 3a71a4, CAMOCTOATENLHO COCTABAATL WIM KOPPEKTHUPOBATD
NPE/UIOKEHHBIHT  aropuT™ JICHCTBHIT 1IPH BBIIOJIHCHITH 3a/1aHiil ¢ y4ETOM
MOJTyUyeHMs HOBBIX 3HaHMIi 00 H3yuaeMbIX 0OBEKTAX — BEIECTBAX M PeaKIUAX,
OLleHHBATh COOTBETCTBHE I1OJIYHEHHOTO pe3ysibTara 3asBJIeHHON Lejn, yMEHue
HCIIOJL30BATH H aHANN3HPOBATH KOHTEKCThI, Npe/UlaraémMbie B yCJI0BHH 3a/laHunil.

NPEJMETHBIE PE3YJIBTATbI

B cocraBe 1PE/METHBIX PE3yibTaTtoB 110  OCBOCHHIO 00s13aTENLHOIrO

cojlepKanmsi, YCTAHOBJICHHOIO JIAHHOM (enepanpioii paboueil rmporpammof,
BBIJIEISIIOT, OCBOCHHBIC 00yHalOMMHUCS Hay4YHbIC 3HAHUWA, yMCHUS H crocooObl
seifcTBuil, crnelmiduueckue Ul npeaMerHoit  obnactn  «XUMHs»,  BHIBI
AeSTeNbHOCTH  [10  1IOJIy4eHHio  HOBOIO  3HaHWs, €ro  HMHTEpHpCTallim,
peoOpazoBaHHIO H IPUMEHEHHIO B Pa3/IHTHLIX yueOHDLIX M HOBBIX CHTYalHsX.

K xoniyy oOyuchus B 8 wiacce MpeAMCTHLIC PE3Y/IbTaThl Ha 0a30BOM

YPOBHE JI0JI7KHbI OTpakarh CHOPMHPOBAHHOCTL Y 00y4aroIIHXCS YMEHHUIL:

e PACKPBIBATL CMBICII OCHOBHBIX XUMHHUCCKIX [OHSATHIT: aTOM, MOJIEKYIIA,
XHMHYECKHIT MIEMEHT, NPOCTOC BELIECTBO, C/IOAKHOE BCUICCTBO, CMECDH
(OIHOPOAHAS M HEOAHOPOAHASI), BAIICHTHOCTL, OTHOCHTE/ILHAA ATOMHAA
1 MOJIEKYJISIPHAS MAcca, KOJIMUCCTRO BCIILCCTRA, MOJIb, MONIApHAs Maccea,
MACCOBAasA /10 XHUMHUECKOro SlieMeHTa B COC/IMHCHIN, MOJISIPHBIHA
00BEM, OKCHJL, KMCIIOTA, OCHOBAHUE, COlb, MWIEKTPOOTPHUATEIBHOCTS,
CTenenb OKHCAeHns, XIMIUecKas peaxiis, Knaccupuralns peakLMii:
peaklMi COCIMHCHMUSA, PEAKLUM Pa3JIOKCHUS, PEaKLIH 3aMELLEeHM,
peakiuu OOMEHA, 9K30- M JHJAOTEPMHYCCKUE PEAKIHH, TErJ10BOH
y(pdekT peakinu, PO aroma, YIEKTPOHHDIH CIIOR aroma, aTtomMHas
opOuTab, paanyc aToma, XHMIUECKas CBsi3b. MojaspHast i HernoaspHas
KORANICHTHAS CBSI3b, WONHAsA CBS3b, HOH, KaTHOH, aHWOH, PacTBOp.
MACCOBAs J10J1s BeleCTBa (1IpollenTHas KOHIEHTPaLs) B pacTBOPE;

e IULTIOCTPHPOBATH B3AUMOCBA3b OCHOBHBLIX XHMHHYECKIX MOHSTUH U
MPUMCHATL OTH MOHATHS NPH OMHCAIINK BCUICCTB 1 HX MpeBPaLLIEHH;

o 1ICHOJIBL30BATH XHMHYECKYH) CHMBOJIMKY JUld COCTABJICHH hopmy
BEIIECTRB H YPABHEHWH XHMHUCCKHX peaxkiuii;

o OIpEJCHATL  BAJEHTHOCTL  ATOMOB  SICMCHTOB B OMHapHbIX
coenMHennax, CTeneHb  OKUCICHHA  DJCMCHTOB B OMHApHbIX
COEJIMHCHMAX, NPHHAJUICKHOCTh BCHICCTB K onpe/eiHHOMY  KJaccy
cocappentil mo QopMynam, Bl XHMHHUECKOH CBA3MN (KOBalleHTHAs U
MOHHAS) B HEOPIaHUUECKHX COC/IHHENNX!



e packpeiBarh cmbich [lepuoanueckoro 3akona [l M. Menneneesa:
AEMOHCTPHPOBATL MOHMMAHHUE MEPUOANUECKON 3aBMCHMOCTH CBOWCTB
XHMHUYCCKIX WIEMCHTOR OT 1X 1oj0xkeHns B [Tepnoanyeckoit cuecreme,
3aKOHOB ~ COXpaHEHHMs  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOIO yueHus, 3aKoHa ABOrajipo;

e OMUCHLIBATL W Xapakrepuszosarh tabnuunyto (opmy [lepnoauyeckon
CHCTEMbl XWUMHYCCKHX ODJICMCHTOB: pasjinvyaTh [OHATHSA «IJaBHast
noarpynna (A-rpyria)» i «iodounas noarpynna (b-rpyrina)», maiblie
1 OOIBLIME MEPHO/bI, COOTHOCHTL 0003HAYCHUSA, KOTOPbIE UMEIOTCS B
tabimue «llepuonnueckas cucrema xnmuuecknx anementos J. M.
MenjeneeBay € YHCIOBBIMH  XapakTepUCTHKAMKM CTPOCHHUA aTOMOB
XHMHYECKHX 73J1eMeNTOB (cocraB 1 3apsyl  siapa, obmee 4mMcio
IEKTPOHOB 1 PACIIPEICIIeHHE HX 110 WIEKTPOHHBIM CII0AM);

e KnaccHPUUMPOBATL  XUMHUCCKHUC — DJCMEHTBI,  HECOpraHM4eCckHe
BCIIECTRA., XHMHHYCCKHE peakilii (1Mo 4HC/y i COCTaBy y4acTBYIOIIMX B
peaKiiK BEIIECTB, 10 TeIIoBoMy PPerTy);

e XapaKTCPHU30BaTh (OMUCHIBATL) O0LULIE XUMUYECKHE CBOIICTBA BEUIECTB
PasnuyHbIX KJ1aCcCOB, MOJTBEPI/KIast  OMNHUCAHMC npuMepami
MOJICKYJISIPHBIX YPABHCHHIT COOTBETCTRYFOLIIMX XUMHYECKHX peakin;

e [POrHO3UPOBATL  CBOHCTBA  BENIECTB B 3aBHCHMOCTH  OT  HX
KauecTBEHHOr0 COCTana, BO3IMOKHOCTH  TPOTEKAHWs XHUMHYECKHX
npeBpaLletinii B pasjiiinbIX yCI0BHAX,

e BbIUHC/IATh OTHOCHUTCIIBHYK) MOJICKYJISIDHYH) W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJK0 XHMHYECKOro SJIeMEHTa [0 (hopmyJie
COEJIMHEHMS, MACCOBYIO JIO0JIF0 BellecTBa B pacTBope, MPOBOAMTH
PACUEThI MO YPAaBHEHHIO XHMHUYCCKOI PEaKILL,

e TMPHUMEHSTL OCHOBHBLIC OMcpalnu MBICJTHTCILHOW JIEATCALHOCTH  —
ananus W cuures, cpasuenne, obobulenne,  cHCTEMATH3AUHMIO,
Kj1accHPUKALIIO, BbISABIEHHE TIPUYHHHO-CICACTBEHHBIX cBsI3eil — A
u3yueHus CBOICTB BCLICCTB 1 XUMHUCCKUX peakLmi,
eCTECTBEHHO-HAYHHLIC METOJbI MO3HAHMS — HADIIIO/ICHHE, H3MEPEHHE,
MOJIENTPOBAHKE, IKCIIEPUMEHT (pealtbHblil 1 MbICJIEHHbI);

o CHCJIOBATH  [IPABMJIAN  110JIL30BAHNS  XHUMHUYECKOT] Mocyaon
naboparopHbiM  000PYAOBAHMEM, d TAKKC MPABHIAM obpatueHus ¢
BellECTBAMI B COOTBCTCTBHH € WHCTPYKIMAMI 110 BbIIOJIHEHHIO
1a6opaTopHbIX XMMHYECKMX OIBITOB 110 TMOJIYyHCHUIO U coOMpanuio
razoobpasibIX BellecTs (Boja0opoaa H KUCJIOPOaa), NMPUIOTOBIEHHIO
pPacTBOPOB € ONPEAC/IEHHOIT MAccoBOM  joJieil  pacTBOPEHHOTO



K

BELLECTBA, JaHHPOBATL 1 IPOBOAUTL XHMHYECKHE dKCIEPHMEHTbI 110
pacro3HaBaHUIo  PacTBOPOB  LIENOYEH W KHCJIOT € TMOMOILBIO
MHJINKATOPORB (NakMyc, (peHON(TalIEHH, METHIIOPAHXK U JIPYTHE).

KOHIly 0Oyuenus B 9 Kiacce IIpe/IMETHBIE pe3ysibraThl Ha Oa3zoBoM

YPOBHE JHOJKHBI OTPAKaTh CPOPMHPOBAHHOCTL Y 00yHAIOLLHXCS YMEHHH!

PACKPLIBATL CMBICJI OCHOBHBIX XHMHHYCCKHX [MOHSATHI XMMHYECKUH
JICMEHT, aTOM, MOJICKYJA, MOH, KaTHOH, aHHOH, NMPOCTOEC BECUICCTBO,
CINIOKHOE BEILECTBO, BAJICHTHOCTh, WIEKTPOOTPHLATENLHOCTh, CTEMNEHD
OKMCIICHHS, XUMHYECKasi peaxius, XMMHUYECKas CBA3b, TEIJIOBOH
HYhPEKT peakuii, MOJIb, MOUSAPHBIT 00BLEM, PACTBOP, MICKTPOINTHI,
HEYWICKTPOIMThI, WEKTPOJIUTHUECKAS JIMCCOIMalINs, PEaKIInH HOHHOI'O
obMena, Karajausarop, XuMHYeckoe pasBHoBecHe, oOparumbie ¢
HEOOpaTHUMbIE PCAKLIHM, OKHCINTEIbHO-BOCCTAHOBUTENILHbBIE PEAKLINH,
OKHC/IMTENb,  BOCCTAHOBHUTC/bL, OKHCICHHME M BOCCTAHOBIEHHE,
aJIoTPOIHs, aM(POTEPHOCTH, XMMHYCCKAsH CBA3L (KOBAJIICHTHAS, HOHHAs,
METAJUTMUECKas), KpHcTalIHuecKkas peniérka, KOppo3Ws METaIoB,
CIUIABbl, CKOPOCTbL XWMHYECKOH peakunu, MNpPeAesibHO A0nyCcTHMas
koHuenTpauns 1K BeuiecTsa;

HILTHOCTPHPORATH  B3AHMOCBA3h OCHOBHBIX XMMHYCCKHX MOHATHH M
HIPUMEHATE 3TH MOHSTHS [IPH OIHCAHNN BEIIECTR W UX TIPEBPAIIEHHH;
HCTIONB30BATE  XHMHUECKYIO CHMBOJIMKY JUls cOcCTaBieHus (popmyl
BEILECTB H yPaBHEHHIT XHMIMECKHX peaKLmii;

OUPEACHSTL  BAICHTHOCTHL 1L CTCHCHb  OKHCJICHHS  XHMWHYCCKHX
IEMEHTOB B COEJIMHEHHAX pPa3/inynoro cocrana, MPHHAUIEKHOCTD
BELIECTB K ONPEIENEHHOMY Kilaccy COGAMHEHMH Mo (opMynam, BHI
XUMHYECKOll  CBA3M  (KoBaneHTHas, HWOHHAs, MeTajjuyeckas) B
HCOPTAHHYECKUX COCTMHEHMAX, 3apsil HOHA MO XUMHIECKOHU dhopmyie,
XapakTep Cpesibl B BOJUIBLIX PacTBOPaxX HeopraHH4ecKHx COe/IHHEeHHH,
THIT KPHCTAIINHYECKOTT PeUETKH KOHKPETHOIO BEUIECTBAL

packpbiBath cmbics Llepnoauueckoro saxona J. M. Menneneesa n
JIEMOHCTPUPOBATL €r0  [HOHHUMAaHKWE: ONKChIBAaTh M XapakTepn3osaTh
Tabnuunyro Gopmy [leproanueckoil CHCTEMbl XHMHYECKHX 9/ICMEHTOB:
paziuarh HOHSTHS «laBhas 1nojrpynna (A-rpynia)» un «11odovHas!
noarpynna (B-rpynna)», manbie W O0fbLIKHE NEPHOAbI, COOTHOCHTD
0B03HAUCHIIS, KOTOPhIC HMCIOTCA B [EPHOAMHECKOil  Tabmiue, ¢
YHCJIOBBIMH  XAPAKTEPUCTHKAMM  CTPOCHHS — aTOMOB  XMMHYECKHX
yIEMENTOB  (cocTan W 3apsyi sjpa, oOiiee 4MCIIO DJIEKTPOHOR U
pacrnpeieleHie HX 10 IEKTPOHHBIM  CIIOsM), 00bsCHITL 0DLIMe



3AKOHOMEPHOCTIH B H3MEHCHHI CBOICTB DIEMEHTOB M HX coequHEeHHH B
npeaesax MaibiX MEpPHOJOB M IIABHBIX MOAFPYM ¢ yUETOM CTPOCHHA
HX aTOMOB;

kiIaccMGUIPOBATh  XUMHYECKHE  JJIEMEHTBI,  HEOPraHMHECKHe
BEILLEeCTRA, XHMHUECKHE peakini (110 4HCiy U COCTaBy y1acTBYOWINX B
PCAKILHI BEHICCTB, N0 TCIoBOMY (PEeKTy, M0 H3MEHECHHUIO CTEMeHEH
OKMCIIEHUSI XHMHUYECKHX )ICMCHTOR);

XapaKTepI30BaTh (OMICHIBATH) 00IME 1 CleUHpHIECKHE XHMITHECKHE
CBOMCTBA 1IPOCTBIX M CIOKHBIX BELIECTB, [OATBEPKAAS OMMCaAHHE
MpUMEpamMi MOJICKYIISPHBIX H HOHHBIX yPaBHEHHH COOTBETCTBYIOLINX
XMUMHUYECKUX PEaKITH;

COCTABNSATL  YPABHEHUS IEKTPOJINTHYECKOIT JInCconHaititn  KHeJoT,
westoueil M cosieil, 1ojnble U COKpaliCHHbIC ypaBHEHUs peaxkuui
HOHHOrO  oOMCHA,  ypaBHCHMS — peakiuii,  MOATBEPKAAIOLINX
CYIIECTROBAHNE [CHETHUECKON CBSI3M MCEKIy BEIHICCTBAMI PasIHYHBIX
KJ1ACCOB;

PAacKpLIBaTh CYL(HOCTL OKHCIIHTEILHO-BOCCTAHOBHTEILHBIX peakLui
MOCPEACTBOM COCTABMICHHS HMIEKTPOHHOTO Dananca HTHX peaximni;
[POIHO3MPOBATh CBOHCTBA BEHICCTB B 3aBUCHMOCTIL OT HX CTPOCHHA,
BO3MOMKHOCTH 1POTEKAHHsS XHMUYECKHX [PEBPAIEHI B PasIniHbIX
YCIIOBHSAX,

BLIYHMC/STL OTHOCHTEJILHYIO MOJIEKYJISpHYIO W MOJIPHYIO  MacChl
BEIICCTR, MACCOBYHO JIOJIKD  XMMHYCCKOro dJicMeHTa MO (dopmyne
COe/IMHEHHs, MACCOBYIO /IOMIO BEHECTBAa B PacTBOPE, [POBOANTE
PACUETHI 110 YPABHEHHIO XMMHHCCKOH PEaKLni,

cobnogarh  Mpasuaa  MoJab30Batis XUMHUYECKOH — rocynol  H
nabopatopHpiM  000py/IOBAHIEM, & TAKKE MpaBHia oOparmeHus ¢
BeleCcTBAMH B COOTBETCTBUM C WHCTPYKUHSMH 110  BBINOJHEHITIO
naBOPATOPHBIX XHMHYECKHX OIBITOB 1O TIOIYHEHHIO 1 coOMpaHHIo
ra3000pasHbIX BCHICCTB (aMMHAKA H YIICKHCIOrO rasa);

MPOBO/UITHL  PEAKILH,  TTONTBEPAIAIONIHE KAUuECTBEHHbI  COCTAB
pa3liMuHbBIX  BEUIECTB: PACiiO3HABATH  ONBITHEIM nmyTémM  XJIOpHI-,
Gpomil-,  MOMMIL-,  Kapbowar-, (gocar-,  cunmkar-, cysibar-,
PHAPOKCHI-MOHbI, KATHOHBI aMMOHHA M HOHbL M3YHCHHBIX METasJIoB,
[PHCYTCTRYHOIIC B BO/IHBIX PACTBOPAX HCOPUaHHHECKIX BELLIECTB;
HPUMEHSITE  OCHOBHBIC  OlICpaltii MBICJIMTCIBHON  JIEITENBHOCTH  —
ananu3 W cuHTe3s, cpaphenne, 00oOuieHue,  cHCTEMaTH3ALMIO,
BbIAABJICHHE MTPHYHHHO-CICACTBEHHbIX cpsizeil — JUls M3ydeHUst CBONCTB



BELUECTB 1 XHMHYCCKHX peaKuuit, ecTecTBEHHO-HAyUHbIe METO/bI
0o3HaHug — HadmoACHHEe, M3MEPCHHC, MOJICTUPOBAHNE, IKCIEPUMEHT
(pCElJIth[fi 1 MbICJICHHBILIT).

Koppexunonno-paspusaloiias paboTe Ha YpOKe, HalpaBjcHHAs Ha
pean3aimnio 0codbIX oOpa3oBare/bHbIX norpedHocTeil yuanuxes ¢ 3I1P:
CTpOUTH 0OYUCHHE € YHETOM HHIHBIIYAIBHBIX ocobennocTeil yuaunxes ¢ 3[1P
n o crnennduKn  ycBoeHMs 1M snanuil, ymeuuii 1 HaBbIKOB, KOTOPOE
peanoiaraet:

"1OLArOBOE» MPEIbsBICHNIE MaTepHaa, OT 4acTHOrO K obuiemy;
7103MpOBAHHAs [I0MOLILL B3POCIIONO;

HCIIONB30BAHME ClIeIHANBHBIX METO/I08, NPHEMOB 1 CPEICTE B COOTBETCTBUHU C
peKoMeH 1auHaMu criewanucros  THACTIK, CIIOCOOCTBYIOLIMX  KaK obemy
pa3BUTHIO OOY4aloICrocs, TaK 1 KOMTICHCAIIIM HHAMBHAYAIbHBIX HEAOCTATKOB
pasBUTHS (CTICHHAIBHBIC YIIPAKHCHIS UL pazsurist BIID, HCo/b30BAHNC
nosbimetns MK T-KOMIIETEHTHOCTH  yHAILMXCA  Kak cpejcTBa KOMTICHCALMH
HApyIIEHHBLIX (QYHKLNH — OT OpHCHTALMH Ha KJaBuarype A0 OpueHTalHH B
NOC 1wKkosbl 1 00pa3oBaTebHbIX peCypedx i HTCPHET),

pa3zpaboTKy XOpoIio CTPYKTYPHPOBAHHOIO Matcpuaa, CO/IEP/KALIETO ONOPBI €
neranmzaipeit B gopme aaropHTMOB. 00pa3iloB BbLITOIHEHNA 3a/1aHui  JULA
KOHKpeTH3alnm JIeiiCTBHI TIpH caMocTosTelLHOI paboTe;

TaTebablil 0T6op 1 KOMOMHITPOBANNE METOLOB I npuéMoB 00yHeHns ¢ Uebio
CMEHbl BWJIOB JICATCILHOCTH Jlereil, W3MCHCHUA B Hel  JIOMUHAHTHOIO
aHaIM3aTopa, BKIIOUCHHS B pabory O0JibIINHCTBA aHaIn3aTopoOB;

HOCTOSHHO CTHMYJIMPOBATh 1103HABATEIILHYIO AKTUBHOCTL, MO0YK/1aTh MHTEPEC
Kk cebe, OKpysKalolleMy MpEaAMCTHOMY 1 coupansHomMy MHpY (3anaHHs
Mpo6IEMHO-OUCKOBOTO XAPAKTEPd, co3faHne CUTyalli ycrexa, BUKTOPUHBL 1
KOHKYPCHI U T. T1.);

MCII0JIB30BATh  ClICLMAlbHBIE [TPHEMBI 1 yrpakHeHus (B COOTBETCTBHM €
pEKOMEH AaUMAMH neparora-ncuxonora) rno (popMHPOBAHUIO MPOH3BOJALHOCTH
peryisiiyi ACSTEILHOCTH 1 HOBC/ICHIS, CTOMIM3AIN €ro IMOLIIOHANLHOTO
(ona,

CTUMYJINPOBATh KOMMYHHKATHBHYIO AKTHBHOCTE 1 3aKPETUITE PCUEBHIC HABLIKH
(B TOM uucne Mo TnHcbMy H yTEeHIIO), BbIPAOOTAHHbIE HA 3aHATHAX €
yUTHTEJIEM-JIOI011¢/I0M (nederronorom) B COOTBETCTBIH c ero
PEKOMEHTALHSAMIL

HCHONB30BATH  CHIEIHMANIBHBIE  YHPAKHEHns I pasBuUTHs OPHEHTHPOBKH B
[POCTPAHCTBE. KOOpAHHaL JBHIKEH I, pcqeumlra‘renbnoi'] KoOpAHHALWH H



MEJIKOH MOTOPHKI: KHHE3HOJIOIHYECKHE, JIOTOPHTMHYECKHE, crielnaibHOMH
HAMPABIEHHOCTH (PU3MUHYTKH H May3bl W Ap.,

cosnasarh  armocdepy  Jl0OpoesnaTe/bHOCTH  HAa  ypoOKe ¢ HEJIBIO
[peLYNPeAJIeHHs.  HEraruBHOrO  OTHONICHHs  00ydalolierocs K CHTyalluH
LIKOJILHOTO 00yueHns B ueJiomM, (popmMiupoBaHus yu1eOHOH MOTHBALMH.

Buabl 1eaTe/ibHOCTH!

Yueunky/yuenukam  JIOCTYIIHbl - BCE  BHJIbl  Y4EDHOH  JIGATE/NLHOCTH, HO
NPEAIIOUTHTEIBHBIMH SBJISIOTCS CHCILYOIINE:

— YCTHBII OTBET,

— cocTaBiieHue/3arojHenue TabinIbl,

— 1n0A00P/TIOHCK IIPHMEPOB,

— nouckoBas padora.

MDopMbl KOHTPOJISE

Tpeionaraertes  OCYLIECTRIECHHE  [IPOMEKYTOUHOIO  KOHTPOJIA B PasHbIX
(popmax:

— Onpoc

— YCTHbII OTBET

— 1IMCHMEHHBI OTBET

— TeCTHpOBaHNE

— camocTosTe/IbHas padora

— [poeKTHas padora
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