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A wtenx §—9 xeacc
OSICHUTEJBHAS 3ATHCKA

[TporpaMma MO XHMHMHM Ha YPOBHC OCHOBHOTO 00mIero 00pasoBaHms
cocTaB/eHa Ha OCHOBC TpeboBaHuit K pe3ylibTaTaM OCBOCHHs  OCHOBHOM
0OpazoBaTe/ibHOM NPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHusl, NPEICTABICHHbIX
g ®IOC 00O, a TaKKe Ha OCHOBC dbenepaibHOH paboueii nporpamMmbl
BOCHUTAHUS U ¢ YUETOM KOHIICIIIHH [peno/aBanus yueOHoro npeamera «XHAMUSD)
B 00pa30BaTE/IbHBIX OPraHn3alAX Poccuiickoit dejiepatuiu.

[IporpammMa 10 XHMHH 7aéT npejicTaBieHue O HEIAX, o011Iel cTpaTeruu
oOyueHus, BocHWTaHus M paszBuTHs  O0yUAKOIIMXCA Ccpe/IcTBaMK  Y4EOHOTO
z peameTa, yCTAHAB/IMBACT 00s13aTEIIbHOC peMETHOE coJiepKaHue,
" [pe/lycMaTpuBaeT PacrnpeicicHue ero 1o Kjiaccam M CTPYKTYpUPOBAHHC 1O
pa3jiesiaM M TeMaMm MporpamMmbl MO XHUMHH, OMNpEJENsieT KOJMYCCTBEHHBIC H
KaueCTBEHHBIC XapaKTepPUCTHKH COJICpIKaHus, peKOMEH Iy eMy10
HOC/ICOBATE/ILHOCTD ~ M3Y4eHUs  XMUMHH - € yyéTOM ~ MEKIPEAMETHBIX 1
BHY TPUIIPE/IMETHDIX cBsizeil, JlorMku  yueOHoro — mpouecca, BO3PACTHbIX
0coGEeHHOCTEH  00y4aIoUIMXCsl,  ONPEaCIACT BO3MOIKHOCTH  IIpeameTa  JUIA
pean3alnu TpeboBaHMI K pe3yiibTaTam OCBOCHHMS OCHOBHOM 00pa3oBaTEILHOM
[POrPaMMBbI Ha YPOBHE OCHOBHOTO o01ero oopasoBanus, a TAKKE TpeboBaHUK K
pesyJibTaram 00yueHust XUMHH Ha ypoBHe Lesieii u3yuenus npeiaMeTa i OCHOBHBIX
BUJI0B yqeﬁuo—nomaBaTem,Hoﬁ jesTeNibHOCTH  00ydatomerocs 1o OCBOEHHIO

yueOHOTrO COJICpKaAHMS.
3pande XMMHH  CIYXKHT OCHOBOH Juld hopMUpOBaHUS  MUPOBO33PCHHA
00yuJarouerocs, ero pe/CTaBieHuii 0 MaTepualbHOM eJMHCTBE MHMpa, BaKHYIO
1 poJIb MIpaloT GOpMUPYEMBIC XUMHEN mpejcTaBicHus o B3aUMOTIPEBPALLIEHHSX
yHepruy ¥ 00 HBOJIOLMK BELICCTB B Npuposie, O MyTsAX peLICHM ri00aIbHbIX
il npodsemM yCToOMYHBOro pasBUTHs HCIOBCUCCTBA — CHIPHEBOM, AHEPreTHIeCKOM,

NUILEBOM 1 HKOJIOIHUECKOiH 0e30MacHoCTH, poGJieM 3/ipaBOOXpaHeHiML.

M3yueHHe XUMHH!

criocoOCcTBYeT  peanusaliu BO3MOYKHOCTEH  Juisi  caMopasBuTha M
GopMUpoBaHHs KyJIbTYpPbI TMYHOCTH, ¢& 001eH U Dy HKIHOHAJILHOM IPaMOTHOCTH,

BHOCHT BKJIaj B (OPMHUPOBAHHE MBIIIICHMS H TBOPUYECKMX CMOCOOHOCTEH
00y4alomMXCsl, ~ HABBIKOB  HX CAMOCTOSITEIbHOM  yueOHOM  IeATEIbHOCTH,
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’3KCﬂ€pHMCHT&ﬂbelX W HCCJIe0BATCIILCKHUX }'Mel-lldﬁ, HEOOXO/IMMbIX  KaK B
[lOBCC,‘lHeBHOﬁ JKU3HHU, TAK U B llp()(bGCCHOHEL"[bH()ﬁ NesATEC/ILHOCTH,
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3HAKOMMT €O cretmduKoi HayqHOro MBILIUIEHHS, 3aK/a/biBacT OCHOBDI
LLeJIOCTHOTO B3IVIs/1a HA €/IMHCTBO MPUPOJIbI 1 yesoBeKa, SIBJISETCs OTBETCTBCHHLIM
yraroM B GOpMHPOBAHKH eCTeCTBEHHO--HAYUHON rpaMOTHOCTH 00y UaroLIMXCs;
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cnocobcTyeT (GOPMUPOBAHUIO HEHHOCTHOTO OTHOILIEHHS K €CTCCTBEHHO-
-HAYYHbBIM 3HAHUAM, K IIPUPOJIE, K YCJIOBCKY, BHOCHT CBOM BKJIaJ1 B DKOJIOIMUYECKOC
o0OpazoBaHue 00y4AIOLIMXCSL.

JlaHHble HarpasjieHus B 00yUCHMH XHMHH 00eCIIeUNBAIOTCS CHEIU(PUKO
cojepikanus  yueOHOro — rnpeamera, KOTOpbIH  SIBJSETCS  T1€1arornyccKu
a/IANTHPOBAHHBIM OTPAKEHHEM 0a30BOH HayKN XUMHUH Ha onpe/eEHHOM dTare e&
pa3BUTHSL.

Kypc XMMHH Ha ypOBHE OCHOBHOTO 00111ero 00pa3zoBanusi OPUEHTHPOBAH HA
OCBOGHME O0YYAIOMIMMUCSH CHCTEMbl MEPBOHAYAIBHBIX MOHSATHH XMUMHH, OCHOB
HEOPraHWYecKOH ~XUMHMM M HCKOTOPBIX OTHEbHBIX  3HAUMMBIX  TOHATHH
OpraHnyeCcKOr XMMHH.

CtpyKkTypa cOjiepKaHus MpOrpaMMbl 110 XUMHIH copmupoBaHa Ha OCHOBE
cHeTeMHOro noaxona k eé usydemio. CopepikaHue CKIaibIBACTCs M3 CUCTEMDBI
[OUSITHH O XMMHYECKOM DJICMEHTE 1 BELLECTBE U CHCTEMBI [MOHSITHIT O XHMUUYECKOH
peakuun. OOe STH  CHCTEMbI  CTPYKTYpHO OpraHM30BaHbl [0  TPHHIHIY
[OCIIeIOBATEIBHOTO PA3BUTHS 3HAHKI HA OCHOBE TCOPETHHCCKUX rpe/cTaBJIeHUH
pa3HOIrO YPOBHS:

— ATOMHO--MOJIEKYJIIPHOTO yUCHHUs Kak OCHOBbI BCCIO CCTCCTBOSHAHNA,

— [epuomueckoro 3akona JI. M. MemiesieeBa Kak OCHOBHOIO 3aKOHA XHUMHH,

— y4eHHsl O CTPOCHUH aroMa XMMHUYECKOH CBS3H;

— npejcrasienuit 00 HIEKTPOJIMTUYECKON  IMCCOLMAIIMK - BCLICCTB B
pacTBOpax.

TeopeTuueckie 3HAHWS —PACCMATPUBAIOTCS  HA OCHOBE  IMITMPUYECKH
[10JyUEHHBIX U OCMbBICJCHHbIX }aKToB, Pa3BMBAIOTCS MOC/IEI0BATEILHO OT OIHOTO
YPOBHSL K JPYromy, BbIITOJIHAL dyHKUMK  OObACHEHHMS M NPOrHOSUPOBAHMA
CBOWCTR, CTPOEHHS M BO3MOKHOCTEH MPAKTHYECKOTO NMPUMCHCHIS 1 MoJlyuyeHust
M3y4aeMbIX BEILCCTB.

OcBoeHHME  Tporpammbl 10 XUMHH criocodcTByeT  (QOPMUPOBAHMIO
[pe/CTaBICHHSI O XUMHUUYCCKOH COCTABJSIONICH HAYYHON KapTHHBI MUPA B JIOTHKE
ed CHCTEMHOM MPUPOJIBI, LEHHOCTHOTO OTHOMICHMS K HAYdHOMY 3HAHUIO U
MeTOoaM Mo3HaHWs B Hayke. M3ydeHne XUMHUHM HPOHCXOIHT € MPUBJICYEHUCM
sHaHMii W3 paHee M3YdeHHbIX Y4eOHbIX MPCAMCTOB: «OKpyKAIOILMKA  MHUPY,
«Buosorus. 57 knaccb» U «Pu3uKa. 7 KJIacey. _

[Ipy wW3y4YeHHH XHUMHUH  TPOUCXOIUT hopMHUPOBAHUE 3HQHUU OCHOB
XUMHUECKOH HAYKM Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMA, MPaKTHYECKOM
JeSTEILHOCTH UEIOBEKAa M KaK OJHOrO W3 KOMIOHCHTOB MHPOBON KYJIbTYPBbI.
3ajiaua ydeOHOro npejmera COCTOMT B GOPMHPOBAHUK CHCTEMbl XUMHHYCCKHX
SHAHMH — BAKHEHIINX (PAKTOB, MOHATHH, 3aKOHOB U TCOPETHHCCKIX [MOT0KEHHUH,
JOCTYIHBIX 00O0OIIEHHH  MMPOBO33PEHUYECKOrO  XapaKtcpd, A3bIKa HayKd, B



NPUOOIIEHHH K HAyYHbIM METOJIAM TO3HAHMS TIPH  M3YHCHUH BELIECTB H
XUMHYECKHX peakilnii, B GOPMUPOBAHMN W PA3BUTHH MO3HABATCIBLHBIX yMEHHUH H
MX TPUMEHEHHH B yueOHO-NO3HABATEIBLHOH 1 yueOHO-NCCIIE/10BATENBCKOH
JesITeIbHOCTH, OCBOCHMM MpaBuii 0e30nacHoro o0pallieHus C BCIICCTBAMH B
MOBCEAHEBHON JKH3HH.

[Ipu W3yYeHHUH XMMHMH HA ypOBHE OCHOBHOTO 001ero oOpazoBaHms BakHOE
3HAUEHHUE TPUOOPEIIH TAKUC 11EJH, KaK:

— (GOpPMHPOBAHHE HHTEJJIEKTYaJIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K
camMo00pa30BaHMIo, COTPY/HUYECTBY, CAMOCTOSTEILHOMY TPHHATHIO pelLEHUH,
CrIocOOHOM aanTUPOBATLCS K OBICTPO MCHSAIOLIMMCS yCIIOBUAM JKU3HH,

—  HanpaBJE€HHOCTb ~ O0y4eHHsi Ha  CHCTEMATHYCCKOC npuodLIeHHE
00y4aloUIMXCsl K CaMOCTOSITE/IbHOM MO3HABATEJILHOM JEATEIbHOCTH, HAay4YHBIM
MeTo/aM 1o3HaHus, GOPMHUPYIOLIMM MOTHBALIMIO W PA3BHUTHC CrocoOHOCTEN K
XMUMMH;

— obecrieueHne yCIoBrii, CrocoOCTBYIOIIMX MPHOOPETEHHMIO o0yyaroummcs
ONbITA Pa3HOOOPA3HON JIEATENBHOCTH, MO3HAHMSA W CaMOMO3HAHUA, KJTIOYEBBIX
HABBIKOB (KJFOUEBBIX KOMICTEHIMH), MMEIOMIMX YHHUBEPCAIBHOE 3HAUCHUC /UL
pasIMYHbIX BUJIOB JCATEILHOCTH]

—  ¢opmuposanue  0OIIeH (GYHKIMOHATBHOH U €CTECTBEHHO-HAYYHOM
[PAMOTHOCTH, B TOM UMCIE YMCHUH 00BACHATHL W OLEHHUBATH SIBJICHHSA
OKPYIKAIOIEr0 MHPA, MCMOJb3Ysl 3HAHWA M OMbIT, MOJYUCHHBIC TPH M3YUYCHUN
XHMHH, TPUMEHATH MX [PH PElICHHH 1podiem B [TOBCE/IHEBHON IKH3HH M
TPY/I0BO#H JI€SITEJIbHOCTH; !

— ¢opmupoBaHHe y  OOy4AIOIMXCA  TIYMAaHMCTHICCKHX OTHOLLIEHHH,
HOHMMAHUS. LEHHOCTH XUMHUYECKMX 3HAHMH Julsl BbIPAOOTKM  OKOJIOTHHYCCKH
1e1eCO00Pa3HOr0  MOBeACH!sE B ObITY M TPYJOBOW JCATEALHOCTH B UC/IX
COXPAHEHHs CBOETO 3/10pOBbs 1 OKPYKAIONICH PUPOHOMN CPE/Ibl;

— pa3sBMTHE MOTHBALMM K OOYyUCHMIO, CMOCOOHOCTEH K CaMOKOHTPOJO H
CAMOBOCITHTAHMIO HA OCHOBE YCBOGHMs — OOIICUEIOBEUCCKHMX IICHHOCTEH,
FOTOBHOCTHM K OCO3HAHHOMY BBIOOPY NpOGMIIS W HAIPaBJICHHOCTH NJIbHEHLLIETO
00yueHHMs.

O611ee YMCIO 4YacoB, OTBEJACHHBIX JUISl H3YUCHHMsS XHMHH Ha ypPOBHC
OCHOBHOT0 0011ero 00pazoBanus, cocTasinser 136 yacos: B 8 Kjlacce — 68 vacos (2
yaca B HeJelo), B 9 kiacce — 68 yacos (2 yaca B HEJIeNI0 ).



COJIEP’KAHHUE OBYYEHMUS

8 KJACC

[lepBOHAYAIbHbIE XHMHYECKHE MOHATHS

[TpeameT Xumuu. Posib XMMHH B KM3HKM YeoBeKa. XUMHUsl B CUCTEME HayK.
Tena u BeulecTBa. PU3HUCCKHE CBOMCTBA BEIECTB. ATpEratHoe COCTOAHHC
geriects. TloHATHE O METOJAX MO3HAHWA B xuMuH. YucTbie BelecTsa v CMECH.
Crioco0bI pa3/iesicHus CMECeH.

AToMbl M MOJIEKYJbl. XHMHYECKHE DJIEMEHTDL CUMBOJIbI  XMMHUYECKHUX
SleMeHTOB. [TpocTbie ¥ CIIOKHbIC BELIECTBY. ATOMHO-MOJIEKYJISPHOE Y4CHHE.

Xumudeckas Gopmysa. BajeHTHOCTE  aTOMOB XUMHUUECKUX DJICMEHTOB.
3aKOH TOCTOSIHCTBA ~ €OCTaBa  BCHICCTB. OrHOCHTEIbHAsE aTOMHasg — Maccd.
OrTHOCHUTEIbHAs MOJICKYJIsipHask Macca. MaccoBasi 101l XMMHYECKOro JIEMEHTa B
COC/IMHEHUH.

KonuuecTso BeuiecTsa. Monb. MossipHas Macca. B3auMocBsi3b KOJIHYECTBA,
MacChl M uHMcaa CTPYKTYPHBIX CAMHHI erecTBa, Pacuérel 1o (GopMylam
XUMHUECKHX COCAMHEHUH. :

du3uuecKkue U XUMHYCCKHE sIBJICHHMS. XuMuueckas peakius u e Npu3HaKu.
3aKoH COXpaHEHHs MacChl BEHICCTB. XUMUYECKHe ypaBHEHHS. Knaccudurarus
XMMHUECKHX peakii (COe/IMHEHNMA, pa3JIokKeHHsl, 3aMEIICHHA, obmeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH ocy/10M, MpaBujiamMmi paboThl B JlaOOpPATOPUHN
npuémamu 00patieHust ¢ nabopaTopHbIM 000PY/I0BAHHEM, W3ydeHue v ONUeaHue
DU3MUCCKUX ~ CBOWCTB o0pasioB  HEOPraHM4CCKUX BelecTB, Ha0JIIOJACHHUE
dusnuecknx (IiaBIcHUe BOCKA, TasHue Jbja, PACTUpaHHE caxapa B CTYIIKS
KUIEHHe M KOHJEHCAIWs BOJbI) W XUMHUCCKUX (ropeHue CBEYH, NPOKATHUBAHKC
Me/IHOU MPOBOJIOKH, B3auMocHcTBHE MeJa C KUCJIOTOM) SIBJIICHUHM, Ha0JII0JICHUE H
onucaHue IMpU3HAKOB MPOTCKAHM UMHUECKNX Peakiui (pasnoKeHne caxapa,
B3aMMOICHCTBIE CEPHOM KMCIIOThI C XJIOpPHAOM Gapusi, Pas3JioKECHUE THAPOKCH/IA
meau (I11) mpu HarpeBaHnm, B3aMMOJICHCTBIE XKele3a ¢ pacTBOPOM conu meam (11),
u3ydeHue crocodoB pasieacHus oMeceii: ¢ TMOMOIIBLIO MarHuTa, GUILTPOBAHKE,
BbINIAPUBAHUE, TUCTHILIALAL, xpomarorpadus, nmpoBeACHUC OUMCTKH T1OBAPEHHOM
comy, HaOmofeHMe W OMNHCAHHC pe3ysibTaTtoB  [POBE/CHHMS OMbITA,
WITIOCTPUPYIOIIEro  3aKOH  COXPAHCHHUA Macchl, CO3JaHue Mojenell MOJCKyl
(1IaPOCTEPIKHEBBIX).

BaskHeiilnue npeicTaBHTe/H HEOPraHHIeckuX BELECTB

Bozmyx — cMecChb IasoB. Coctas Bo3ayxa. Kuciopoj — 271eMCHT H MpoCTOe
BellecTBo. HaxojkaeHue Kaciopoia B npupoje, (pusnyeckue XUMHUECKHE
cBOiiCTBA (pEaKlMH TOPEHHs). Oxcuyipl. TlppMeHeHne  KUcJIopo/d. Crioco0b!



[MONyueHMs KHCJIOpoaa B nabopaTopuy M MPOMBILIICHHOCTH. Kpyrosopot
kucsioposia B ipupose. O30H — AJIOTPOIHAS MOMPHKALMS KUCTOPOAa.

Terwtosoit GdEKT XUMHUECKOH PCAKIHH, TEPMOXMMHUUECKHE yPABHCHHA,
3K30- W DHIOTEPMHUYCCKUE PCAKLHH. TonAMBO: yrojb W MeTaH. 3arpssHEHHC
BO3JlyXa, yCHJICHUE NapHUKOBOTO sddexTa, pa3pylLCHHE 030HOBOTO CIOA.

Bojopoa — DIEMEHT W MPOCTOe BellecTBO. Haxoaenne BOAOpOJAA B
npupoze, (GU3MUCCKUC M KMMHYecKHe CBOMcTBa, PUMCHCHHUC, CrocoObl
nosyuenus. KucaoTbl 1 COJTH.

MostsipHbli 00BEM 1a30B. PacuéThl 110 XUMUUECKUM YPaBHCHUAM.

duznueckue CBOWCTBA  BOJBI. Bojia Kak pacTBOPUTCIIb. PacTBOpbI.
HacbilleHHble W HEHACHIIICHHBIC PACTBOPDI. PacTBOPMMOCTH BEIIECTB B BOJIC.
MaccoBasi J10Jsi BEILECTBA B pacTBOPC. X umuueckue cBoiicTa Bo/ibl. OCHOBAHMS.
PoJib PacTBOPOB B MPUPOJC W B IKU3HH yestoBeka. KpyroBopot BOJbI B TIPUPOJIC.
3arps3HeHne NPUPO/HBIX BO. OxpaHa 1 0OUMCTKA NPUPOHDIX BOL.

Kiaccupukals HEOPraHHHECKnX coenennid. OKCHIIbL. Knaccupuxaims
okcuoB:  cojeoOpasytoue  (OCHOBHBIC, KUCJIOTHBIE,  amoTepHbie) U
Hecoseoopasytore.  Homenkaatypa okcHa0B. Du3nueckue W XUMHUCCKME
cpoitcTBa okcu10B. IToyueHHe OKCHIIOB. 1

Ocnopanusi. Kiaccupuranus OCHOBAHMI: WENOYM M HEPACTBOPUMBIC
ocHoBanus. HomeHkiarypa octopanuii. du3znyecKkue M XUMHYCCKHC CBOMCTBA
ocHoBanuii. IloyueHue OCHOBAHHUH,

Kucinorsl. Kiaccuukanus KUCIOT. Homenkiatypa Kucjior. PU3MueCkue 1
KHMHUCCKME CBOMCTBA KHMCJIOT. Pl axrusroctd Meramio H. H. bekerosa,
[TosyyeHue KUCioT. fitis

Conu. Homerkarypa coseit. Gu3ndeckuc u XMMHUECKHE CBOICTBA COJICH.
[TonyueHne coseH.

[‘eHeTHYEeCKas CBA3b MCHKY KilaccaMu HCOPraHHICCKUX COEJINHEeHUH.

XumMuueckuit IKCnepumMerm:

KayecTBEHHOE Onpe/ie/ieHne COACP/KaHnA KHCIIOpO/ia B BO3/LyXE, MOJy4eHHCE,
cobupanue, pacrnosHaBaHue H W3yueHue CBOWCTB KHUCJIOPO/d, HabroAcHNE
B3AMMO/ICHCTBHS  BELECTB ¢ KMCJIOPOLOM  H yCJIOBUs  BO3HMKHOBCHMA 1
rpeKpalieHus ropeHus (noskapa), O3HAKOMJICHHC € oOpasliaMyd OKCHIOB M
ONUCcaHKe WX CBOMCTB, MOJYUCHHC, coOupaHue, pacrio3HaBaHue H M3yueHne
CBOWCTB BOJ0OPO/IA (ropeHue), B3aMMOJICHCTBME BOJOPOJA ¢ OKCHIOM mean (11)
(BO3MOYKHO MCIIOJIL30BAHUE BH/IEOMATEPUAJIOB), HAOMOICHUE 00pasiloB BELIECTB
KOJIMUECTBOM 1 MOIIb, HCCJIEJI0BAHHKC ocoOeHHOCTEH pacTBOpEHHUs BEIIECTB €
pA3IMYHON  PACTBOPUMOCTDHIO, [PUTOTOBJIECHHE PACTBOPOB € onpeenEHHON
MAaCCOBOM J10JIeH pacTBOPEHHOTO BELICCTBA, B3AUMOJICHCTBIE BOJBI C METANIAMK
(HaTpMeM M KaJlblMeM) (BO3MOYKHO ~ MCITIOJIL30BAHME BH/ICOMATEPUATIOB),



peciieloBanne  00pasloB  HEOPraHMYCCKUX BEIICCTB  Pa3IM4YHbIX  KJIACCOB,
HAGIIOICHIE H3MEHEHUS OKPACKH MHANKATOPOB B pacTBOpax KUCIOT H LEJIOYEH,
U3yUYeHHUE gzaumoneiictsust okenaa mean (II) ¢ pacTBOPOM CepHOH Kucf_m'rbl,
KUCJIOT ¢ METajlllaMH, peaKini HeHTpaIu3ally, M0Jy4eHHE HEPACTBOPHMbBIX
OCHOBAHMI1, BLITECHEHHE OJIHOTO METajlia JApyruMm i3 pacTBOpa COJIM, PEIICHUC
HKCTIEPUMEHTANILHBIX  33/1a4 110 TEMCE «Baskueiiiue Kjiacchbl HEOPraHM4CCKHUX
COCIMHCHUIY.

[lepuoanyecKui 3aKOH M [lepuoanuecKkasi CHCTEMA XHMHYECKHX
ynementos JI. WU. Menjaeneesa. Crtpoenue aToMOB. Xumuueckasi CBsi3b.
OKUCIHTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKINH

[TepBble TOMNbITKH KiraccHbUKAIMKE  XMMUUECKUX  HJICMCEHTOB. [Tonsite O
rpyIrrnax CXOAHBIX DJICMEHTOB (1e10UHbIe M IEJIOYHO3CMEIILHDIC MeTalIbl,
FAJIOreHbl, HHEPTHBIE rasbl). DIEMCHTBI, KOTOPLIC 00pasyioT aMpoTepHbIC OKCHIIbI
1 THJIPOKCH/IbI. .

[leproAMIECKUi 3aKOH. [lepuoauyeckas cucTema XUMHUECKUX 2J1eMeHTOB J1.
M. Mengeneea.  Koporkonepuoinas — H JutMHHONEpHOHas  GOPMBI
[leprouecKoi CHCTEMbl XUMUICCKIX snementos JI. M. Menjeneesa. Ileprozibl
M TpYIIIbL. MU3MYeCKUil CMBICI TIOPSIKOBOIO  HOMCPA, HOMEpPOB [eprojia M
Pyl 2JIEMCHTA.

Crpoenue aromos. CocTas aTOMHBIX siiep. M30TOIbI. DIICKTPOHBI. CrpoeHue
HIEKTPOHHBIX ~ 000JIOUEK  aTOMOB nepsbix 20 XUMHYCCKHX HJIEMEHTOB
[TeprOMUECKOH CHCTEMDbI JI. U. Menneneena. XapakTepucThka XUMHYECKOro
yJIeMEHTA 110 €ro MOJIOJKCHHIO B [TeproIMYECKOM CHCTEME J1. 1. Menjieneena.

3aKOHOMEPHOCTH H3MCHCHMS  panyca ATOMOB XMUMHWYECKHX DJIEMCHTOB,
METAUTMYECKHX M HEMETAJUIHYCCKUX CBOMCTB 110 TpyIIam v nepro/iaM.

3nauenue 1lepnoMyeckoro 3akona u [Tepro/IM4eCKOM CUCTEMBI XMUMHUYECKHX
3IeMEHTOB JUISl Pa3BUTHsL HAYKH M HPAKTHKH. JI. . Meunnenees — yuéHbId U
rpakJ1aHuH. ,

Xumuueckas cBsi3b. KopajieHTHas (nojspHad  H HeroJisipHas)  CBA3b.
DJIEKTPOOTPHLATEILHOCTD XUMUHECKIX yiemenToB. MoHHas CBA3b.

CrerneHb  OKHCJICHHA. OKHCITUTEIbHO--BOCCTAHOBUTEIILHBIC  PCAKIIMH.
[Tpotiecchl OKUCIICHHS M BOCCTAHOBICHHUA. OKHUCUTENIN U BOCCTAHOBUTCIIH.

Xumuyeckui IKCnepuMenm:

n3yuenue 0Opa3LOB BEUIECTB MCTALIOB W HEMETAIOB, B3aMMOJICHCTBUE
PHAPOKCH/A LMHKA C PacTBOpami KUCJIOT M IIeJIOUEH, MPOBE/ICHHC OIIBITOB,
WIITIOCTPUPYIOLIHX  NIPUMEPDI OKUCIIUTEIILHO-BOCCTAHOBUTEIIHHbIX peaKium
(ropeHue, peakin pasiomKeHHs, COEJIMHEHHUA).

Meaicnpeomemuble C6A3U



Peanu3auusi MEKIPEIMCTHBIX cBs3ell NpU M3YyuCHUM XHMUH B 8 kiacce
OCYILIECTBISICTCS  HCPE3 Herosb3oBanye  Kak 00X eCTeCTBEHHO--HAY YHBIX
[OHSTHI, TAK ¥ TIOHATH, ABIISIOIAXCA CHCTEMHBIMK JUTSL OTAEJIbHBIX MPEAMETOB
ecTeCTBEHHO--HAYyYHOI O HHKJIA. :

OGIMe eCTeCTBEHHO--HAYYHbIC MOHATHS: HayuHbIH (akT, runoTesa, Teopusl,
3aKOH, AaHaiW3, CHHTE3, knaccupukanus, —NepuoAMIHOCTD, HaOIII0IEHHUE,
HKCTIEPUMEHT, MOJICIMPOBAHHE, n3MepeHne, MO/Ielib, AIBJICHHUC.

du3KMka: Marepus, artom, SJICKTPOH, NPOTOH, HEUTPOH, HOH, HY KJTH/L,
H30TOIBI, PAJIMOAKTHBHOCTh, MOJICKYJd, HJICKTPHUECKUH 3apsijl, BELIECTBO, TEJI0,
0GDbEM, arperarHoe COCTOSHME BELICCTBA, ra3, GusMyecKue BEJIUUNHBL, CIMHHULIDI
H3MEpEeHHsl, KOCMOC, ILIAHCTR, 3883/1b1, COJIHILE. i

Buosiorus: GOTOCHHTES, /IbIXAaHUC, ounocdepa.

["eorpadusi: armocdepa, ruapochepa, MUHEpalbl, TOPHBIC — MOPOJIbI,
HOJIe3HblE MCKOMAeMble, TOIINBO, BOJHLIC pecypcebl.

9 KJIACC

BeuiecTBO U XHMHYECKasi peaKuus

[TepuotMueCKuid 3aKOH. [TeprojiMueckas CUCTEMa XUMHYECKHX 21eMeHTOB J1.
. Menneneesa. CTpoeHHC ATOMOB. 3aKOHOMEPHOCTH B HM3MCHCHHH CBOWCTB
YHMHUECKUX JIEMEHTOB  TCPBbIX TPEX MEPUOJIOB, KU, Kajgplus M HUX
COC/IMHEHUIH B COOTBETCTBHH € [1OJIOYKEHHEM DJICMCHTOB B [TeproiuecKoi
CUCTEME U CTPOCHHEM MX aTOMOB.

CrpoeHue BellecTBa: BUILbI <uMuueckoil cBsi3u. THIIbl KPUCTATTMHYECKHIX
peléToK, 3aBUCHMOCTD CBOMCTB BELECTBA OT THIIA KpUCTAIIIMUECKOH pel€Tku H
BHJ1a XUMHYECKOM CBA3H.

Knaccudukaiusa 1 HOMEHKIATYPa HEOPraHMYECKUX BEIICCTB. XHUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCHIIMXCH K pas3NyHBIM - KJlaccaM HEOPraHHYECKUX
coe/IMHEHUH, TeHeTHYEeCKas CBA3b HEOPI'aHMYECKMX BCIICCTB.

Knaccudukaims XUMHUCCKUX peaxiifii mo pasiniHbIM npu3HaKam (1o 4uciy
M COCTaBy y4YacTBYIOLIMX B PCaKiliy BellecTs, MO TEMIOBOMY yhdexry, 1o
H3MEHCHHMIO CTereHed OKMCIICHUS XUMUHCCKHX 3IEMEHTOB, 110 00paTHMOCTH, 10
yuacTHIo KaTajaM3aTopa). DK30- U dHJI0TCPMUHCCKHIC peakiu, TCPMOXHUMHUECKUC
ypaBHEHHSL. ;

[ToHsiTie O CKOPOCTH XMMHYCCKOW PCaKiMH. [Tousitie 00 OOpaTUMbIX H
HeOOPATUMBIX XMMHUECKUX PCAKIIHAX. [ToHsTHE O FOMOTIEHHBIX W I'€TEPOrCHHbIX
peakiusix. [ToHsTHE O KATAIM3C. [ToHsiTHE O XMMHUYECKOM PaBHOBCCHH. daxTopsl,
BIIMSIIOLME HA CKOPOCTDH XUMHUECKOH peaKkiMi M TMOJOKECHUE XUMHYECKOTO
paBHOBECHS.

OKHCITATEIHO-BOCCTAHOBUTEIIbHBIE  PCAKIIH, HIEKTPOHHBIH  OalaHe
OKHCITUTELHO-BOCCTAHOBUTEBHOM peaKIuu. Cocrapjienie  ypaBHEHHH



OKHCJIUTEJIbHO--BOCCTAHOBUTC/IBHBIX peakiif ¢ HCIMOJL30BAHUCM MeTo/1a
HICKTPOHHOTO Dalanca.
Teopus HIEKTPOJIMTHYECKOH ANCCOLHALIAH. DACKTPOIMUTHI U HeaneKTpOJmel.
KarHoHbl, aHMOHBL. Mexanusm JMCCOLMALIMM  BELIECTB ¢ PasjiniHbIMH BU/IAMH
xuMuyeckoii ca3u. CTeneHb AMCCOLUALIH. CuiibHbIE U CJ1a0bIE HJICKTPOJIHTBHIL.
Peakiiy MOHHOTO OOMeHa. Y C10BUs MPOTCKAHMA peakiLni HOHHOTO oOmeHa,
[IO/IHble M COKpalUEHHbIC HOHHBIC ypaBHCHUS peakiuid. CBoHCTBA KHCJIOT,
ocHOBaHMI W cojed B CBCTC MpeJICTaB/ICHUH 00  HIEKTPOJMTHUECKOH
Jucconani. KauecTBeHHbIC PEaKiiy Ha nonbl. IToHsTHe O THPOJIU3E coneit.
Xumuueckuil IKCnepumMeHmn:
03HAKOMJIEHHE € MOJICIAMH KPHUCTATMHCCKIX peiéToK HEOPraHMYECKNX
BEIIECTB — METAMIOB W HEMETAILIOB (rpadura u ajMasa), CIO0XKHbIX BEILIECTB
(XJIOpU/Ia HATpHUst), UCCICJA0BAHMC 3aBUCUMOCTH CKOPOCTH XUMHUYCCKON pEaKIiu
OT BO3/ICHCTBHS Pa3IMYHBIX dakTopoB, HCCIC0BAHNC HIEKTPOIPOBOIHOCTH
pacTBOPOB  BEIICCTB, mpoliecca  JMCCOLMAIMKH - KMCJIOT, mesodeit Mo coleit
(BO3MOXKHO ~ MCIIO/Ib30BAHKC BHICO  MaTepuasoB),  [POBEACHHC OTIBITOB,
WILTIOCTPUPYIOIIKMX  TIPU3HAKH POTEKAHMU peakiui  MOHHOTO oOMeHa
(oOpasoBanue  OCaKa, BblICJIEHHE  Tas3a, oOpaszoBaHue BOJIbI), OIBITOB,
WUTIOCTPUPYIOIMX  [IPUMEPDI OKHCJIUTE/IbHO-BOCCTAHOBUTEC/IBHBIX peaKLMi
(ropeHue, peaKiuk pasaoKeHHs, coe/IMHeH s ), Pacro3HaBaHue HEOPraHuIeCKuX
BellleCTB € TMOMOILIBIO  KaYeCTBCHHDIX peakidii  Ha  MOHbI,  PCLICHHC
IKCIIEPUMEHTAJIBHBIX 3a/1a4.
HemeTauibl 1 HX COeHHEHH _
OGuas  XapakTepucTuka rajoreHos. OcoOeHHOCTH CTPOEHHUs  aTOMOB,
XapaKTepHbIE CTENEHN OKMCIICHHA. CrpocHue W (HU3MUECKNC CBOMCTBA MPOCTHIX
BElleCTB —  TaJoreHoB.  XHMHYCCKHC cpolicTBa HaA  mpumepe  XJopa
(B3aMMOJICHCTBUC € MeTaIaMU, HeMeTa/LulamMH, tiesouaMu).  XJIOpOBOJIOPOIL.
Consnasi KMCJIOTa, XMMHUECKHE CBOHCTBA, [oJyueHue, MpUMEHCHHUC. JleiicTBHC
XJ10pa M XJIOPOBOJOPO/A HA OpraHusM yesioBeKa. BaxkHelime XJOpUbl ¥ HUX
HaXOK/IeHHEe B MPUPOJIC. B
OO0I11as XapakTepUucTUKa dJICMCHTOB VIA-rpymibsl. OCOGEHHOCTH CTPOCHUA
ATOMOB, XapaKTepHbI€ CTCNECHH OKMCIICHMA. CrpocHue W (PU3HUCCKHC CBOMCTBA
[POCTBIX BELIECTB — KMCI0PO/a H CEPRI. AJJIOTPONHbBIC MOAU(HUKALMK KHCIOPOAA
1 cepbl. XUMHUUCCKHC cBoiicTBa cepbl. CepoBOOPOJ, CTPOCHHME, GusnuecKue u
xumuueckre cBoiicta. OKCH/IbI CEpbl KAk Mpe/ICTABUTEIN KHCJIOTHBIX OKCH/IOB.
CepHast  KUCIIOTA, dusnyecke M XHMHYCCKHC cpoiictBa  (oOume  Kak
pejCTaBUTENs  Kjlacca  KHCJIOT M crierduueckne). XUMHIECKUE  peaKii,
ekale B OCHOBE IPOMBIIIJICHHOTO criocoba TMoJydeHHsi CEpHOM KHUCIOTHI.
[TpumeneHre cepHoi KHCIIOThI. CONu CepHON KMCJIOThI, KaUCCTBCHHA peakiys Ha



cyabdar-uon. HaxoxaeHue cepbl eé coejIMHEeHnH B mpupoae. XHMHYECKOC
3arpsa3HEHHE  OKPYIKAKOIICH Cpe/ibl COCJIMHEHUAMM Cepbl  (KHCIOTHDBIC JIOAIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), C110CO0BI €10 MPeI0TBPALLCHHA.

OO01as XapakTepucThUKa JJIEMEHTOB VA-rpynibl. Oco0eHHOCTH CTerﬂ_nﬂ
ATOMOB, XapaKTEPHbIE CTCICHH OKHUCIICHHMA. A30T, pacrpocTpaHeHue B npuf)_o,ue,
GU3nUECKHE U XUMHYCCKHUE cpoiicTBa. Kpyropopot a3ora B NpUpOJEC. AMMHUAK, €10
dhu3nuecKre ¥ XUMHUYCCKHE CBOMCTBA, [10JIyYECHHE ¥ TIPUMEHCHHE. Conu aMMOHMUS,
ux hU3MUYeCKre U XUMUUCCKHEC cBoiicTBa, npumenenue. KauecTBeHHas peakiins Ha
MOHBI aMMOHHMsi. A30THas Kucjora, e nojy4eHue, hU3MUECKHE W XMMHUYECKHE
cBojicTBa (00IME Kak [MpeJCcTaBuTesls Kiacca KACIOT M crietnduyeckune).
VcroNb30BaHke HUTPATOB W CONEd aMMOHMS B KaueCTBC MHHEPAIBHBIX
y00penuit. XuMH4eCKOe 3arpsa3HCHUC OKpYIKatoLIeH cpe/ibl COC/IMHEHUAMH a30Ta
(KMCIIOTHBIC JIOMK/IM, 3arpA3HCHHUC BO3/LYXd, nmousbl M BOj0EMOB). Doehop,
AITOTPOITHBIE MOAUDHKALMK docdopa, duzuueckHe W XUMHUHUCCKHUC CBOMCTBA.
Oxcuyt pocdopa (V) u hocopHas KUCI01a, (u3nuecKre U XUMHYECKHE CBOMCTBA,
nosydenue. Mcrosp3oBanne docharoB B KauecTBE MUHEPATbHDBIX yJ100peHuit:

OO0Las XapakTepucThKa dJICMCHTOB IVA-rpymiibl. OCOOCHHOCTH CTPOEHUS
ATOMOB,  XapakTepHble — CTEMEHW  OKHCJICHHU. Vrieposa, — alloTPOIHbIC
MOZM(UKALH, PACcNpoCTpaHeHHe B MPUPOJC, GuzMueckne W XHMHYCCKHC
coiicTBa. Azcop6Ouust. Kpyropopot yrjiepoia B HpHPOJE. OKCH/IBI YIIIEpoJia, MX
dusnyeckne M XMMHUYCCKHC cBOilcTBa, JEHCTBHE HA OKUBbIE OpraHH3Mbl,
nosiydeHue M IMpUMCEHEHHUC. IKOJOrHUeckre NnpodseMbl, CBS3AHHBIC C OKCHIAOM
yruiepoaa (IV), runoresa r100aIbHOrO  MOTEIJICHHS  KIIMMATa, NapHUKOBBIH
ypdekT. YrojpHas KUcIoTa ¥ eé comu, UxX GpU3HYECKHE U XUMHICCKHUE CBOMCTBA,
fojydeHue W [IPUMCHCHHC. KauecTBeHHas peakiysi Ha  KapOOHAT-HOHBI.
Ucrionp3oBanne kapooHaToB B ObITY, MCIMIHMHC, POMBIIUICHHOCTH W CEJILCKOM
X03s1MCTBE. 2

[lepBoHaYa/IbHbIC TTOHATHS 06 OpPraHMuYeCcKMX BEIECTBAX KAK O COCMAMHOHMIX
yriepoza (MeTaH, dTaH, STHJICH, allCTHIICH, 3TAHOJ, TJIHLIEPHH, YKCyCHAs KHCII0TA).
[Ipupo/Hble MCTOYHMKH  YITICBOJOPOIOB (yrosib, THPUPOJHbBIH Ta3, HedTh),
[POJYKThl MX nepepabotkn (OeH3uH), UX poib B ObITY W IPOMBILIICHHOCTH.
[ToHsTHE O OMOJOTHYECKH BAKHbBIX BEIIECTBAX: KHUpaAX, Oenkax, yriesojaax — u ux
pomd B JKM3HM 4€JIOBCKA. MarepuaibHoe  €/IMHCTBO OpraHuyecKux M
HEOPraHUYCCKUX COEJINHEHHH.

Kpemnuii, ero (Gusuueckue W XUMHHICCKHC CBOMCTBA, [OJYyYCHUE W
npumenerne. COCAMHEHUS KPEMHUA B npupose. OOmme Npe/cTaBICHus 00
okcuze kpemuus (IV) n KpeMHMEBOH KHCIOTE. CuIMKaThl, UX HMCMOJb30BAHKE B
ObITy, B IPOMbIIUICHHOCTH. BaskHeifine CTpOUTEIbHBIE MaTepHalIbl: KepaMuKa,



CTEKJIO, LEMEHT, OETOH, KeJle300eTOH. [IpoGiiembl G€301ACHOTO MCIOJIb30BaHHMS
CTPOMTENIbHBIX MATEPHAIIOB B [10BCEIHEBHON KH3HH. |
Xumuueckuil IKCnepuUMeHmn:

n3yuenue 00pa3loB HEOPraHUICCKUX BEHICCTB, CBOMCTB COJISHOW KHMCIOTBI,
MPOBE/ICHUE KauCCTBECHHBIX peakiuit Ha XJIOpHJI-HOHbI 1 Ha0JII0ICHUE TIPU3HAKOB
MX [POTEKAHUS, OIbITHI, oTpakaroume gu3nueckue U XMUMHUCCKHC caoi‘_&jc’rs‘a
FAIOFCHOB M MX COEAMHCHMH (BO3MOXKHO HCIOJIB30BAHAC BuneomaTepHdﬁOB),
o3HaKOMIIeHHMEe ¢ oOpasuamu  XJIOpH/I0B (rajJloreHMI0B), O3HAKOMJICHHE C
obpasuamu  cepbl WM €€ COCAUHCHMAMH (BO3MOKHO ~ MCIOJIb30BAHHME
BH/IEOMATEPUAIIOB), HAOIIIO/ICHHE TIporecca o0yrJiMBanus caxapa rnoj JICHCTBHEM
KOHLIEHTPUPOBAHHOMN ~ CEPHON  KMCIIOTHI, M3ydeHHue  XMMHUYCCKHX CBOMCTB
pa30aBICHHOK CCPHOH KMCIOTHL, [poBe/IeHHE KAUeCTBEHHOM PEAKIHH HA cynf_;d)aT-
MoH W HaGmojeHue npu3Haka e NpoTeKaHus, O3HAKOMJCHHE ¢ husrYCCKUMHU
cpoiicTBaMHM azora, ¢ochopa U HX CoeJIMHEHUI (BO3MOKHO HMCTIOJIBb30BAHMC
BHICOMATEpHAIOB), 00pa3llaMk a30THLIX H hochopHBIX yNOOPEHNH, TOTYUCHHE,
coOupanue, pacro3HaBaHue M W3YHCHHC CBOMCTB amMMuaka, [pOBEACHUC
KayeCTBEHHBIX pPeakLuid Ha MOH aMMOHHA 1 dochar-uoH ¥ U3yuCHUC MPU3HAKOB
X [POTEKAHMs, B3aHMO/ICHCTBHE KOHICHTPHPOBAHHOM a30THOM KHUCJIOTBI C MEIBI0
(BO3MOXKHO UCIOJIb30BAHNE BH/ICOMATEPHAIIOB), M3y4yeHHE MOJIeJIeH
KPUCTAUTMUECKHX PELIETOK  aniMasa, rpaduta, OyuepeHa, O3HAKOMJICHHE €
POLECCOM  a/ICOpPOLMH PAcTBOPEHHBIX BELIECTB  AKTUBHPOBAHHBIM yraéM:
YCTPOHCTBOM MPOTHBOIa3a, MoJy1CHHE, coOupanue, pacrnozHaBanue M myi;g:ﬂﬂe
CBOMCTB YITIEKUCIOro rasa, npoBe/ICHUC KaueCTBEHHBIX PEaKLUi Ha 1<ap60éiaT "
CUIMKAT-MOHbI M W3yueHHE TPU3HAKOB HX MPOTCKaHMA, 03HAKOMIIEHHE  C
NpoyKIKMed CHIMKATHOH  MPOMBILILICHHOCTH, peleHue BKCﬂepHMeHTaﬂ;;bHBIX
3a1a4 1o Teme «BakHelne HeMeTalllbl 1 uX COC/IMHEHUSD.

MeTa/liibl U HX COeIMHEHHSI .

OO611@asi XapaKTEPUCTHKA XHMHUECKUX DJIEMCHTOB = METaJIOB Ha OCHOBAHUH
ix HOJNOKeHHs B IleproiMyecKod CHCTEME XMUMMHUCCKHMX ynementos JL. (K.
Menieseesa 1 cTpoeHusi aroMoB. CTPOCHHE METAILIOB. Merajindyeckas CBf3b U
veTauideckas  KpucTajiMueckas — peueTka. IAEKTPOXUMHUECKHH | Pl
HAIIPSKEHUH METAJLIOB. du3nueckre ¥ XMMUUYECKUE CBOUCTBA METAJLIOB. Obme
criocoOpl nostydenus Meraiios. [Touatne 0 KOPpO3HH METAJIJIOB, OCHOBHBIE

Cr1oco0bl 3amMThl MX OT Kopposuu. CrlaBbl (ctasib, 4YTYH, JHOpATIOMAHKHA,

OpoH3a) U UX NPUMECHCHHUE B OBITY U [IPOMBIIIICHHOCTH. HH
[1leouHble METAIUIBL: MOJIOKCHUC B [TeproruecKon CHCTEME XUMUHECKHX

ynementos JI. M. Menjeneena, CTPOCHHE HX ATOMOB, HAXOXK/JICHHUC B TPHUPQJE.

Disnueckie ¥ XMMHUIECKMe CBOMCTBA (HA NPUMEPE HATPHUSL 1 kasus). OKCH/Ibl U
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PHPOKCHBI  HATPUS M KaJHAL. [TpyMeHEeHHE LICJIOUHBIX  METALIOB i HX
COE/IMHEHUH. :
[1{es104H03EeMEIIbHbIC MeTa/UIbl  MarHui KaJbLIUH: nonomemﬁg_e B
[lepuouueckoil cucTeMe XUMHHECKHX ynementos JI. 1. Menjieneesa, cTpOCHHE
X ATOMOB, HAXOXKJIEHHE B TIpUpojie. PU3HICCKUC 1 XMMHUUECKHE CBOMCTBA Mémm
M kaiplid. Baknedie COCAMHEHMs KaJbLUA (oKCcHJI, THUIAPOKCHI, coum).
JKECTKOCTD BOJIbI M CI1OCOObI €€ yCTPAHCHHAL.
AJIOMUHMU: TIOJIOKECHHUC B [TeproaAMUECKOM CHCTEME XUMHAUYECKHUX DJIEMEHTOB
Jl. M. Meneneena, CTPOCHUE aTOMa, HaXOXKJ/eHHe B MPUPOJE. (Dnsuqecme 1
XUMHUUECKHE CBOMCTBA aTtOMHUHMA. AmboTepHble CBOHCTBA OKCH/A U mnpoxgcu,ua
AITIOMUHMUSL. i 5
JKesnes30: MOJIOKEHNUE B [TeproIMuECcKOi CHCTEME XUMUUCCKIX f)nemeHTGBIL
. Menneneesa, CTPOCHHUE aTOMA, naxokienue B npupojae. PU3HUCCKHE H
xuMuaeckre cBoiicTBa xkenesa. OKCubl, FUJIPOKCHJIBI M COJIM JKeIIe3a (11) u xenesa
(111), ux cocras, CBOMCTBA U NMOJIy4YCHHUE. ¥
Xumuueckuil IKCnepumenm: 1R
o3nakomyienue ¢ oOpasuamu METaioB M CrUIaBOB, MX (QU3MUCCKUMHU
CBOWMCTBAMH,  HW3ydeHHE  PE3yJbTaToB KOppO3HM  METAJLIOB (BO3MOKHO
MCIIOIB30BAHKME  BHICOMATEPHAIOB), 0coOeHHOCTEH  B3aUMOCHCTBUA  OKCHIA
Kbl M HATpHsl € BOJOH (BO3MOXKHO HCHOJIB30BAHME  BHIEOMATEPUATOR),
HCCIIe/I0BAHME CBONCTB XKECTKOH BObI, rpolecca ropeHus xKeiesa B KUCIQpOJIE
(BO3MOJKHO ~ HCIOJIb30BAHKC BH/ICOMATEPHAIIOB),  NPH3HAKOB NpOTCKAHKA
KaueCcTBEHHBIX peaKiMi Ha MOHbIL MArHW, KaJIbIMsl, AJIFOMUHUS, [IMHKA, Kesesa
(1) u kenesa (I11), meau (11), HaOO/IeHUE 1 ONMCAHNE MPOLECCOB Ol{anJHBaHHH
[aMEHH MOHAMM HATpHs, Kauus W KaJIbLHA (BO3MOKHO ~ MCTIOJIb30BaHHUE
BUJICOMATEPHAIIOB), UCCIIC/IOBAHKUCE aM(OTEpHBIX CBOUCTB I'MJAPOKCHA ATIOMMHUA
M THPOKCH/IA LIMHKA, PELICHUE IKCTICPHMEH [a/IbHBIX 3a71a4 Mo TeMe «Baxwuelmue
MeTa/Ulbl U UX COCTMHCHUS.
XuMusi M OKpyzKamowas cpeia i
BemectBa ¥ Marepuajibl B [TOBCE/IHEBHOM KM3HH HEJIOBCKA. bezonacHoe
HCIIOJIb30BAHME BELIECTB U XHMHUUYCCKHX peakiuii B ObiTy. Ilepsast [IOMOLLLB TIPH
KUMHYECKUX 07KOraxX W OTPaBJICHHAX. b
XHUMHUYECKOE 3arpsi3HCHUC OKpY’KatoLIeH Cpe/ibl (npejenabHast ﬂOleC’If:HM&ﬂ
KOHIIEHTpALMs BEIECTB, Jla1ee — [1J1K). Pojb XMMHHU B PCLICHUH YKOJIOTUUGCKHMX
npoodJIeM. R
Xumuueckuil IKCnepumMenm: i
u3yuenne oOpasioB MaTepuajlon (CTEKIIO, CIIJIaBbl MCTAILIOB, MOJUMEpPHbIE
Matepuabl). bii
Mesicnpeomentipie 63U '
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Peanu3auusi MEKIPEAMETHBIX cpa3eil npu M3Y4YCHUHM XUMHH B 9 lcljf;axéée- |
OCYIIECTBIIAETCS  Hepes HCTIOB30BAHME KAk OOIIMX eCTeCTBeHHo-HayE;Hi;lx'
MOHATHH, TAK ¥ TIOHATHH, ABISIOLIHAXCA CHUCTEMHBIMHU JUIA OTACIIBHBIX npeﬂmeTOB
eCTECTBEHHO--HAYYHOTO [IUKIIA. B
OB6LME eCTeCTBEHHO-HAYYHBIC TTOHATHSL HayuHblil (QaKT, IHIoTe3a, 3aKOH,
Teopusl, aHaJM3, CHHTE3, kiaccudukanms, MEPUOAUUHOCTD, Ha6m0ﬂfeHiil_e,
JKCTIEPUMEHT, MOJCIHPOBAHHC, u3MepeHue, Mojelb, sBICHHC, MapHUKOBBIH
> deKT, TEXHOIOTHs, MATCPUAIBL. :
dusika: Marepus, atoMm, dJICKTPOH, TMpOTOH, HEITPOH, MWOH, HYKJIWIL,
W30TOMbI, PAJMOAKTUBHOCTb, MOJICKYJId, HIEKTPUUECKUN  3apsil, POBO/IHMKH,
[OJIYIPOBOJIHUKH,  IMDJICKTPUKH, HOTODIIEMEHT, ~ BELIECTBO,  TEJIO, obem,
arperaTHoe COCTOSHUE BELIECTBA, a3, pacTBOP, PACTBOPUMOCTD, KpHCTaJIJIH'-l;é_Cl(%iﬂ
peiérka, CrulaBbl, Du3MUECKHE BEJAMUMHbL, CAMHHLIbL U3MEPEHUs, KOCMUHUEEKOE
MPOCTPAHCTBO, MIAHCTRL, 3883161, COJTHILE. i
Buosiorust: (OTOCHHTE3, JIbIXaHWC, ouocdepa, dKOCHUCTEMA, MUHEpATIbHBIC
y100peHHsl, MUKPOYJICMEHTDI, MAKpPO)IEMEHTbI, TUTATCILHBIC BEIECTBA. 1
[eorpadus:  armocdepa, rugpochepa, MHUHEpAIbl,  TOPHBIC MOPO/IbL,
HoNe3HbIE MCKOMAEMbIE, TOTUIMBO, BOIHBIC PECYPChI. bi

e T



[UIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI [POrPAMMBI 11O
UMMM HA YPOBHE OCHOBHOTI'O OBLIETO OBPA3OBAHIT "

JIMUHOCTHBIE PE3YJIbTATDI A6
JIMYHOCTHBIC  PE3YJIbTAThl  OCBOCHHMS  MPOrPAMMbL OCHOBHOTO  0BIIET0
00pa3oBaHus J1OCTUIAIOTCA B x0J¢ OOyueHMsl XUMUM B CAMHCTBE yueOHOH M
BOCITMTATE/ILHOM JeATEBHOCTH B COOTBETCTBHM € Tpa/IMLIMOHHBIMH poccuﬁci{umn
COIMOKYJIBTYPHBIMH U JlyXOBHO-HPABCTBCHHBIMA - LICHHOCTIAMH, NPUHATBIMA B
oblecTBe TpaBujiaMd ¥ HOPMaMu [OBEJICHHs M CHOCOOCTBYIOT IpoLeccam
CcAMOTIO3HAHMS, CAMOPA3BHUTHS W COLMANM3ALIH 00y HaIOIIKXCA.
JIMUHOCTHBIE  Pe3yJbTarbl  OTPAKAIOT rOTOBHOCTH 06yqar0niﬂ>i_én
PYKOBOJICTBOBATHCS CHCTEMOM  TMO3UTHUBHBIX — HEHHOCTHBIX opnemaunﬁ "
paciMpeHue OMbITa ACATebHOCTH Ha eé OCHOBE, B TOM UHMCIIEC B 4aCTH. :

1) NATPHOTHYECKOT0 BOCTTHTAHMSL. I

LLeHHOCTHOTO OTHOLICHHS K OTEUECTBCHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
M HAyuyHOMY HACJE/MIO, MOHWMAHMA sHaueHus XMMHUCCKOW HayKdh B HKH3HU
COBPEMEHHOT0 00LIECTBA, CIIOCOGHOCTH BJAJETh J0CTOBEPHOHU nndopmaiien o
[epeloBbIX JOCTHKCHUAX 1 OTKPBITHSAX MHPOBOH 1 OTEUECTBECHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAYHBIX SHAHUIX 00 ycTpoifcTBE MMpa M 001eCTBa; A

2) rpaskJAHCKOr0 BOCTHTAHMS: 74
npe/IcTaBieHus 0 COLMAIBHbIX HOpMax | IpaBuiIax MEKJTMUHOCTHBIX
OTHOILIEHHH B KOJUICKTHBE, KOMMYHHKATHBHOH KOMIICTCHTHOCTH B 001IeCTBEHHO
MOJIE3HOM, yqe6Ho-nccneﬂoaa"renbucoﬁ, TBOpUECKOH W JPYrHX  BHIaX
JIeSITeIbHOCTH, TOTOBHOCTH K pa3Hoo0pa3Hoi COBMECTHOM JeSTeIIBHOCTH, | TIPH

IKCIIEPUMEHTOB, CO3IAHNH yueOHBIX MPOEKTOB, CTPEMIICHHUS K B33MM0H0HMMZ}H&10
M B3aMMOIIOMOIIM B lponecce 31Ol yueOHOU JIesiTeJIbHOCTH, rOTOBHOCTH
OLCHMBATL CBOE TOBEJICHUE W MOCTYIIKH CBOMX TOBapuile ¢ TO3ULKH
HPABCTBEHHBIX M TIPABOBBIX HOPM € yu&TOM OCO3HAHMS [1OCJIeACTBUN MOCTYIKOB;,
3) eHHOCTH HAYYHOTO MO3HAHMSL: 6l
MHPOBO33PEHUCCKHE TIPEACTABICHAS O BeleCTBE M XMUMHUYECKOH peaf(mu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO pa3BUTHs HAYKH H COCTABISIOLIHE
OCHOBY JUIsl IOHMMaHHs CYLIHOCTH HAY4HOI KapTHHbI MHMPA, rpescTaBienus 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3sBUTHS  TIPHUPOJILL, B3aMMOCBSI3SIX HeJIOBEKa  C
NPUPO/IHOI CPELOi, O PO XMMHH B HO3HAHMH YTHX 3aKOHOMEPHOCTEH; i
HO3HABATE/bHBIE MOTHBBI, HANPABJICHHBIC Ha MOy dCHHUC HOBBIX 3Ham;_ﬁ To
XMUMUH, HEOOXOJUMbIC JUIsl oOBsicHeHMsT HA0JI10/1aeMBIX TPOLECCOB 1 ﬂBnéHﬂsﬁ,
[103HABATEJIBHOM, MHPOPMALMOHHOH H 4UTATEIBCKOM KYJILTYPbl, B TOM tfmcne
HABLIKOB CAMOCTOSTENBHOM —padoThl ¢ y4yeOHBIMH  TCKCTAMMH, CIIPaBOYHOM

BLIMOJIHEHMM  yUEOHBIX, TO3HABATCILHBIX  3a/1a4, BbIITOJTHEHUH xumnqécwx



JIUTEPaTyPOH, JIOCTYITHBIMHM  TEXHHYCCKUMH Cpe/ICTBAMM HHd)opmauHOE{HEJx
TEXHOJIOTHH; J '_

uuTepec K OOy4eHWIO W TO3HAHHMIO, 110003HATENBHOCTD, I“OTOBHOCgfffB-fH
CHOCOOHOCTh K caMO00pasoBaHHIo, MPOEKTHOW M HCCHQILOB&TGHF%&;K_Q??

JeSITELHOCTH, K OCO3HAHHOMY BBIOOpY HAMPABJICHHOCTH H ypoBHsi 00ydeHHS B

JIaJIbHEHLLIEM;

4) popMupPOBAHHS KYABTYPbI 310POBbSL.

0CO3HAHME L[EHHOCTH JKHM3HH, OTBETCTBCHHOIO OTHOILIEHUS K criQeMy
3/10pOBbIO, YCTAHOBKH Ha 370pOBbIi 00pa3 JKHU3HH, OCO3HAHMC MoCyIeCTBIM 1

HENPUATUE BPE/IHBIX MPUBLIYEK (ynorpeGienust ajkorois, HApKOTUKOB, Kype;ﬁaa),
~ ~ i 1
HEOOXOAUMOCTH  COOJIIOJICHUST  TIPABHII 0e3011acHOCTH  TIpH oﬁpameﬂ@ G

G #iiii
XUMHUUYCCKHUMH BCILICCTBAMH B 6bITy H peaﬂbHOI/l FKU3HH, ' 1

S5) TPYAOBOTO BOCIIHTAHHUS: i1
HHTEpEC K MPAKTHUCCKOMY H3YUCHHIO npodeccuit u Tpyaa paziuiHOro poza,
yBaKEHHE K TpyJy M pe3yjibraraMm TPYJIOBOH JIEATEIILHOCTH, B TOM qucﬁéiHa
OCHOBE TPUMEHEHHS TPEJAMCTHBIX 3HAHMI 0 XMMHH, OCO3HAHHbIH EHGOD

MHIMBHLY AJIbHON TPACKTOPHH MPOIOJIKCHHS o0pa3oBaHus ¢ yUETOM JIMYHOCTHBIX

HHTEPECOB M CTIOCOOHOCTH K XUMHH, 0OLIECTBEHHBIX HHTEPECOB U HOTpeGHdéTeﬁ,

yCIEeIIHOM npodeccHOHAILHOM JCATEILHOCTH W PasBHTHA HCOOXOIMMBIX YMEHHH,

POTOBHOCTH a1alITUHPOBATLCS B npodeccHoHaNbHON CPE/IE; i
6) IKOJIOrHYECKOr0 BOCIMTAHMS: Rl
YKOJIOTHUECKH  11eJ1ecO00pa3Hoe OTHOLICHHE K MPHPOAC Kak MCTOUHUKY

KH3HKM Ha 3eMiie, OCHOBE €& CyLIeCTBOBaHMs, TOHMMAaHHE IICHHOCTH 3710pOBOIO 1

Ge30MacHOro  o0pa3a JKM3HH, OTBETCTBCHHOC OTHOUICHMC K COOCTBEHHOMY
GU3MUECKOMY M TCHXMUCCKOMY  3/10POBLIO, 0CO3HAHME LIEHHOCTH COOJIO/ICHHS

IpaBuli 0e3011acHoro noBeACHUs pH pa60’re C BEIECTBAMHU, a TAKIKC B cmyatm;nx,

yrpOKAIOILMX 3/10POBBIO W XKH3HH JIOJICH; 1

CHIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJY4acMbIC TPH M3yuYCHUM XHMUH, LIS
pelleHus 3a/1a4, CBA3AHHDIX € OKpYKalOILEH TPUPOHOH cpelon, Ut noamuiem;ﬁx
ypoBHsi  IKOJIOIMYECKOH  KyJIbTYPhl, oco3HaHMs  J100aJbHOrO  Xapakrepa
YKOJIOPHUECKMX MPOGJIeM 1 TMyTel MX PEHICHHs MOCPEIACTBOM METO/I0B XHMHH,
HKOJIOFMUYECKOr0 MBIILICHHS!, YMEHHUS PYKOBOICTBOBATLCA MM B [103HaBaATEIILHOM,
KOMMYHHUKATHBHOU 1 COLMAILHOM MPAKTHKE. B

METANPE/JAMETHBIE PE3YJIbTATDI AT

B cocTaBe MeTANpeAMETHbIX Ppe3yJIbTaToB  BBIACIAIOT 3Hal«mele§_.- s
GopmHpoBaHHKs  MHPOBO33PEHHMA oOleHayuHble  MOHATHs  (3aKOH, TCOPUI,
NPUHLKIL, THIOTE3a, (AKT, CUCTEMA, MPOLCCC, YKCIIEPUMEHT U JIPYTOE.), Koﬁ_npme
HCIIOJB3YIOTCSl B €CTECTBEHHO-HAY1HBIX yueOHBIX NpeAMeTax M TMO3BOJIANT | Ha
OCHOBE 3HAHMH W3 HTUX HpeAMeToB (GOPMHUPOBATH NPEACTABJICHUC O ueno@m@ﬁ

L
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il




HAYUHOH KAapTUHE MUPA, 1 YHHBCPCAILHLIC yueOHbIe JEHCTBHSA (n0311a13a'rem;n£fe,
KOMMYHHKATHBHbIC, peryJIsSTHBHBIE), KOTOPBIC obecreunBaoT mopMHpoéaﬁme
FOTOBHOCTH K CAMOCTOSTE/IbHOMY TIAHMPOBAHMIO M OCY IIECTBIICHHIO yudoHOi
1esTeJIbHOCTH. ? i
[Mo3naBaTebHble YHUBEPCAIbHDBIE yueOHble 1eHCTBHS '
Ba30Bbie JOrHuecKHe 1eHCcTBUs: it
yMeHHsi MCIONb30BaTh [PUEMBI JIOTHUECKOrO  MbILILICHHS HPH OCBOCHMH
SHAHMI: PACKPBIBATH CMbICI XMMHHUCCKHX HOHSTHIH (BBUICSITH MX XApAaKTEPHBIC

MpU3HAKHM, yCTAHABJIMBATD B3AHMOCES3b € APYTHMH TIOHATHSIMH), HCTIONB30BATH

yCTaHaBJIMBaTh NPUUMHHO-CJIC/ICTBCHHBIC  CBASH MEKy OOBEKTaMH W3YUEHNS,
CTPOMTH JIOTHYECKHE PacCyi/ICHHA (MHLyKTUBHbIE, /€1y KTHBHBIC, T1O aHANONMH),
ARt
yMEHHE MPUMEHSTH B HPOUECCE HO3HAHMS TOHSTHs  (IPEIMETHHIE 'H
MeTAIpeIMETHBIE), CUMBOJIMICCKUC (3HAKOBbIE) MOJIEIIU, UCTIONB3YCEMBIC B xﬁMHh,
rpeoOpa3oBbIBATH HIHPOKO [pUMEHsIEMbIE B XUMUH MOJICILHDIC IlpeHCTaBneﬁHﬂQ
XUMHUECKHIT 3HAK (CUMBOI yleMenTa), Xumuueckas Qopmyna M ypaBHEHNE
XUMHUECKOM peakiuy — 1py pelicH i yueOHO-MO3HABATE/IbHBIX 3a/1at, € yt_‘témm
YIHX MOJIC/JBHBIX MPEACTaBICHHH BbISBIATL H XapakTepu3oBaTh cymeCTBe;{Hme
NpU3HAKK M3y4acMbIX 0GBEKTOB — XHUMHUECKAX BEILECTB ¥ XUMHHECKHX peai_‘_cuﬂﬁ,
BLISIBISATH  OOIIME  3aKOHOMEPHOCTH, [PUYHHHO-CIIC/ICTBEHHbIC  CBASHL + 1
NPOTHBOPEUMS B H3y1aeMbIX rporeccax u sBICHUIX. !
BasoBble HCCIEI0BATEIbCKHE 1eHCTBU: i
yMeHHe MCIOoNb30BaTh [JOCTAB/ICHHBIE BOMNPOCHI B Ka4eCTBC micq‘pyu;qa}gja
HO3HAHWs, @ TAKKe B KauyecTBe OCHOBBI A GopmupoBaHHs FUTOTE3BI 110
[pOBEPKE MPaBUILHOCTH BBICKA3BIBAEMBIX CY7KJCHHI; i
npuobpeTeHue ornpiTa 1o [IAHXPOBAHNIO, OpraHu3alin i [IPOBEIEHHIO
yUEHUUYECKMX  OKCIIEPUMCHTOB, ymenue HaOsozarh 32 XOJAOM npouecea,
cAMOCTOSITE/IbHO NPOTHO3UPOBATH €ro pesylibTat, GopmyIMupoBaTh 060611181{;1‘/1}1514
BLIBOJIBI T10 PE3YJILTATAM MPOBEJIEHHOTO OTIBITA, pccsie/loBanms, COCTaBIsTh gatrqé'r
0 npojiesianHoi paboTe. i

# A

i
Pabota ¢ nHpopMaLHeH: TR
yMeHHe BbIOMpATh, AHAIM3UPOBATE W MHTEpIpeTHpOBaTH HH(bopMaumo

pa3IMuHbIX BUJIOB dopM TIpe/ICTaBICHHS, 101y HACMYIO 13 pasHbIX UCTOYHHKOB

(HayuHO-TIOMYJIsipHas  IMTEpaTypa XUMHUUYECKOTO  COJCpIKaHm, cnpaBd}{m_,le

nocoGusi, pecypebl MiHTepHera), KpUTHHCCKH OLICHUBATD ﬂpOTHBOpC‘iHBy:‘;LO M

HEIOCTOBEPHY IO HHPOPMALHIO; )

e

JieJ1aTh BbIBO/bI W 3aKJIIOUCHMUS, AR

OHSITHS JUIsi OOBACHEHHUS OTIETbHBIX (aKTOB M sBJICHMA, BLIOUPATDH OCHOBAHMSI |-
itk
KpuTEpUHM TSl KIacCHHKALHHI XUMMUECKUX BEIIECTB M XUMHYCCKHUX peakiiui,

.|
e
J:t.'
e

t



a1

yMeHHE MPUMEHSTH Pa3InIHbIC METOJIbI ¥ 3aIpOChl TIPH TOUCKE W oi_fiope“!
uHpoOpMaLMK U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX IS BBINOJHEHHS

yueOHbIX M MO3HABATEILHDBIX 33184 ONpeIeNIEHHOTO THTIA, IPHOOPETEHNIE OnbITA B
00J1aCTH  MCIIOJIL30BAHMS HHGMOPMALHOHHO-KOMMY HUKATHBHBIX TEXHOJIOTHH,

OBJIAJICHUE KYJILTYPOil AKTHBHOTO HCTIOL30BAHNA pa3iM4HbIX OHCKOBBIX CHCTEM,
CaMOCTOSTEIbHO BBIOMPATH ONTUMAJILHYIO GopMy Hpe/ICTaBICHUS uHGOpMALMK U |

WUTIOCTPUPOBATH PEIIAEMbIC  3a/1a4M  HCCJOKHLIMH cxeMamu, JMarpaMMamu,

Apyrumu popMamu rpaduKH H UX KOMOMHALIMAMH] 5
yMEHHE MCIONb30BaTh M AHAIM3MPOBATH B mpoliecce  y4eOHOH u

HCCIIe10BATEBCKOM JIEATENIBHOCTH HHOPMALMIO O BIIMAHMA TTPOMbIIILIEHHOCTH,

cesIbCKOr0 XO3HCTBA M TPAHCIOPTa Ha COCTOSIHHE OKpYIKaIOlIeH npupd}zim?ﬁ.

Cpeibl. 4
KoMMyHHKATHBHbIE yHHBepcalbHble yueGHble 1eHCTBHS: { Lty
yMeHHs 3a/aBaTh BOTPOCDI (B Xxojie¢ Auajora H (WM) JIMCKYCCHEE) 110

CYLLECTBY 00CyIK/1aeMOi  TEMB, dopmyaupoBarh  CBOH [peUI0/KEHHS

OTHOCHTEIBHO BHITIOJIHEHHS MPE/UI0KEHHOMN 3a/1a4K; i
yMeHHsl  TIpeCTaBIsTh MOJIyueHHbIE  PE3yJIbTAThI [103HABATE BHOM

eSTEeNBHOCTH B YCTHBIX M [MCHMCHHBIX TekcTax; Jenarhb npe3eHT§auu’i}o

pe3yJIbTATOB BBITIONHCHUA KHMHUECKOro dKerepuMenTa (J1abopaTtopHOTro OBBITA,
1a60paTOPHOii paboThI 10 MCCIICAOBAMMIO CBOMCTB BEIECTB, yUeOHOTO npoexﬁ‘a);
ymenus  yueOHOro COTpY/IHMYECTBA €O CBEPCTHUKAMH B COBMECTHOM

[03HABATEJIBHON W HCCIIe10BaTEIbCKOM e Te]IbHOCTH - TIpH peLugHrH

nosunmit (o6cykeHus, 0OMeH MHCHUAMA, «MO3TOBBIC ITYPMBI», KOOI HATLHS
COBMECTHBIX  JICMCTBHH, ONPEACIICHUC KpUTEpHEB MO  OLCHKE Kaq%:CTfsa
BBLITOJIHEHHOM paboThI U APy THE). i

PeryasiTHBHbIE YHHBEPCAILHDBIC yueOHble aeiicTBus: i

yMeHHE CaMOCTOATEIBHO OnpeieasTh Uenn AeATCIbHOCTH, NJIaHUPOBATD,
OCYUIECTBATh, KOHTPOJIMPOBATEL H Npu HEOOXOMMOCTH KOPPEKTHPOBATDH gﬁquro
JeSTebHOCTD, BHIOUPATDH panoosee dYHHexTHuBHBIC crocoObl pereHus yqeﬁtiblx;n
03HABATENBHBIX 3aj1a4, CaMOCTOATCILHO COCTaBJIATh WJIN KOPPEKTHPOBATH
MpE/UIOKEHHBI  ATOPHTM JAeHCcTBUM  1IpU BbINOJIHCHUH 3a/IaHul € yqe:rQM
[1OJIydeHHsT HOBBIX sHaHMi 00 M3yuaeMbix OOBEKTax — BellecTBax H peaxwaﬁx,
OLICHUBATH COOTBETCTBHME MOJYHCHHOTO pesyjbraTa 3asBJICHHOW 11CJIH, yﬁiq:;}me
MCTIONIb30BATh U AHAIM3UPOBATH KOHTCKCTBL, nmpejutaraeMpie B yCJI0BHH 3a1aHyM. |

INPEJIMETHBIE PE3YJIbTATbI

B cocTtaBe IPEAMETHBIX —Pe3yJbTaToB [0 OCBOCHHIO 06ﬂ3aTeﬂ$Hoi‘o
cojiepkaHus, yCTaHOBJICHHOTO nannoit  deaepaibHoi pabouei nporpah_gmo;ﬁ,

il

BO3ZHMKAIONIMX MpodsieM Ha OCHOBE yuéra 00lKMX HMHTEPECOB H comacoﬁg'_aagm.

BLIACIISIOT: OCBOEHHbBIC O0Y4AIOUMMHUCS HAYTHBIC 3HAHWs, YMEHUS H croco0bl




necTBUMN, cnieduueckue Ui npenmemoﬁ 001acTH  «XUMMUSY, ﬁu}im L
NeATENIbHOCTH  TI0 [1OJIYYEHHIO  HOBOT'O 3HAHUS,  €ro HHTepnpeTélmy,
npeoOpa3oBaHMIO 1 MPUMEHEHHMIO B Pa3/IH4HbIX y4eOHbIX 1 HOBBIX cmyaunmé,l il

JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD ¥ 00yUaIoIIMXCsl yMEHUH: Bl

-
Wt

K kouity oOyueHus B 8 kiacce npeAMeTHbIC Pe3yJIbTaThl Ha 0a30BOM ypoa e

1

pacKpbiBaTb CMbIC] OCHOBHbBIX XMMHUECKHX MOHSTHI: aToM, Monei{Yﬁa, Hias
CFMHUECKHH DIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BElECTBO, CMeCh |
(oiHOpOAHAsA K HEOHOPO/HAs ), BAJICHTHOCTD, OTHOCHUTEJIbHAs aToMHast 1 |
MOJICKYJIpHAs Macca, KOJIMUECTBO BELICCTBA, MOJb, MONSIpHAs MACCa, i
MaccoBas J10J1si XUMHYECKOr0 DJICMEHTa B COC/IMHEHNH, MOJISIPHbIH 01:-6!\'1, |
OKCHJI, KHMCJIOTa, OCHOBaHWE, COJlb, 31EKTPOOTPULIATEIILHOCTD, CTneﬂih
OKHCJICHUSI, XMUMHUECKash peaKim, KraccubuKalns peakimi: pea‘i&iﬁn’
cOeMHEHNs], PEAKIMH  PasjoKeHus, PeaKkiini 3aMeLIECHMS, pea;mmn
oOMeHa, IK30- M DHIOTEPMUUECKAC PEAKLIMH, TeroBoil YGGEKT peaKImH,
S/IpO aTtoMma, JICKTPOHHDIN CIIOH  aToMa, aToMHasi opOUTalb, pd,nnjfc' i-'éfii-;Tm
ATOMA, XMMHUECKas CBSI3b, NOJSPHAS W HEMOJAPHAs KOBAJICHTHAs OBAAB; | |
HOHHAsi CBA3b, MOH, KaTHOH, aHHOH, pacTBOP, maccoBsas J10Jis BEUIECTBA |
(mporeHTHas KOHIIEHTpALUs ) B paCTBOPE; j1]
WITIOCTPHPOBAT  B3AUMOCBA3b  OCHOBHBIX <UMHYECKUX TOHATHH M | |
[PUMEHSTD ITH IOHATHS [IPH ONUCAHHH BELIECTB ¥ MX MPEBPAILCHAR; it

MCIIONb30BaTh XUMHUECKYI0 CHMBOJIMKY JUIsl  COCTaBJICHUA bopmya 5
BEIIECTB M ypaBHEHHH XUMHUUCCKHX peaKLmi; ': L1
OnpeielsTh BaJICHTHOCTD aTOMOB 3IEeMEHTOB B OMHAPHBIX coeﬂnnei__jﬂ*lﬂix, bt
cTereHb  OKHMCJICHMsl  DJIEMCHTOB B OUHAPHbBIX coe IMHEHMAX, |
MPUHA/IEKHOCTL  BCIIECTB K onpe/enéHHomy  Kiacey COEIMHEHNH | HO
Gopmysiam, BHJ XMMHUECKOM CBs3M  (KOBaJCHTHAd 1 HOHH&?';]:.I_“EB
HEOpPraHuYCCKUX COEJIMHECHUAX, g e
packpbiBaTh CMbICII [TeprojiMueckoro  3akoHa . W Men/ieeena:
JIeMOHCTPUPOBATH  TTOHUMAHHUEC [IepPUOIMYECKON  3aBUCUMOCTH CBOQHUCTB
KHMUYECKHX DJIEMEHTOB OT HX MOJIOKEHHs B [lepro/IMyecKom cucTeMe,
3aKOHOB COXpAHEHMsl MAcCChl BCIICCTB, [JOCTOSIHCTBA COCTaBa, arOMHO--
MOJIEKYJISPHOTO yY€HHUSl, 3aKOHA ABOTA/PO; L

ONMUCHLIBATL W XapakTepu3oBaTh Tabnuunyio  Gopmy ﬂepnonmél(;mi’i

cHCTeMbl XMMHUYECKMX ~DJIEMCHTOB:  pa3ntath MOHATHS  «TJIaBHAA

noarpynma (A-rpynna)» u «noGounas noarpynna (b-rpynna), MaJlIEI_:I@;.-H

GOJIbIIINE [1ePHO/Ibl, COOTHOCHTH oGo3HaueHUsl, KOTOPbLIC UMEIOTCS B

rabnune «llepuoauyeckas CUCTEMA xumnueckux  ementos  JLj K.

Menjeneesa» € YUCIOBbIMH XapaKTepucTUKaMu  CTPOCHHA aﬁoMQB
{

b



CHMHUECKUX YIEMEHTOB (COCTaB | 3apsiji s/1pa, o0LIee uneilo SIEKTPOHOB
i pacrpe/Ie/ICHIe HX 110 HIICKTPOHHBIM CII0SM); " kil

. KIaCCH(UIAPOBATH XHMHUUECKUE SNIEMEHTbI, HEOPraHMHeCkic Bemecrﬁa-
UMHUCCKHE PeaKiii (110 UMCTy M COCTaBy ydaCTBYIOUIMX B pea_}(m{m
BEIECTB, 110 TETIoBOMY dPHEKTY);

. XapakTepu3oBaTh (ONHMCHIBATE) OOLIME XHMUICCKHUE cBoiicTBa BelﬂeCTB
PAIHUHBIX KJIACCOB, NOATBEPras ONMCAHHE [pUMepaMHu MOﬂeKyﬂﬂpHBIX'
ypaBHEHHIl COOTBETCTBYIOLIMX XMMUYCCKHIX peaKinii; .

e NPOrHO3MPOBATH CBOMCTBA BEIIECTH B 3ABHCHMOCTH OT 1x KaquTBeﬁﬁoro
cOCTaBa, BO3MOXKHOCTH ~MPOTEKAHMs XMMHUYCCKHX npespamwun ‘B
PA3JIMUHBIX YCIOBHSIX; ARAGERY

v BLUMCIATH OTHOCHTEIBHYIO ~MOJEKYNAPHYIO M MOJAPHYIO ﬁacdm il
BeIleCTB, MACCOBYIO JIONIO XWUMHHYECKOro dieMeHTa o d)opmy.ile'_ |
COEMHEHUS, MACCOBYIO J0ITI0 BEILECTBA B PACTBOPE, MPOBOATE pacqe'rbl
[0 yPaBHEHUIO XMMHUIECKOH PEaKLMH;

¢ NIPUMEHSITH OCHOBHBIC OTECPAIIMH MBICUTENILHOMN JEATEILHOCTH — aHAIN3
M CUHTe3, CpaBHEHHe, 000OIICHHE, CHCTEMATHIALMIO, KJ1aCCU(DUKATIHMIO,
BBISBJCHHE TPUYMHHO--CIIC/ICTBEHHBIX cBSI3eil — Ul M3yueHMs CBéFIGfB
BElleCTB W XUMHUECKHX pEaKiui, ecTeCTBEHHO- HayuHbIC Memoﬂbl i
HO3HAHMS — HAOJIOJIeHHe, M3MEpeHHe, MOACIMPOBAHHE, HKCIIEPUMEHT B
(peasibHblii 1 MBICIICHHDIH); i L

A |

e ClenOBaTh  MpaBwiam  [0JIb30BAHMA XUMHYECKOU ocyﬂoﬁ' _n
nabopaTopHeiM  000pYI0BAHAEM, & TaK)Ke TMpaBUjiam 06pameﬂm ¢l
BellecTBAMM B COOTBETCTBHM C  HMHCTPYKUHMAMH  TO Bbmonﬂpunm
JaGOPATOPHBIX XUMUUYECKUX OIBITOB TIO MOJIYHEHHIO 1 co6up?ﬁu;i0
ra3000pasHbIX  BEUECTB  (BOLOPOAA 1 KHCI0pO/a), TMPUIOTOBJIEHHIO
PAcTBOPOB € ONPe/e/EHHON MACCOBO# J10JIcit pacTBOPEHHOrO BELICCTRA,
MaHupoBaTh M NPOBOAMTH  XMMHUCCKHC HKCTIEPUMEHTBI 1| O
pacIo3HABAHMIO PACTBOPOB [esioueii ¥ KMCa0T ¢ MOMOIIBIO HHﬂuKaT@IwB
(nakmyc, heHonpraient, METHIOPAHK 1 JIpyrue). T',}

K KkoHlly 00yueHus B 9 Kiaacce Npe/IMETHBIC Pe3y IbTaATbI Ha 6a30BOM YPOBHE

JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y 00yJaIOIMXCsl y MCHUH! AR

e pPACKPBIBATH CMBIC] OCHOBHBIX ~XMMHHCCKHX TIOHSITHI: xnmmecmﬁ
IEMEHT, aTOM, MOJEKyJa, WOH, KAaTHOH, aHWOH, MpOCTOC BEIIECTBO,
CIIOKHOE BEIIECTBO, BAIEHTHOCTb, JJIEKTPOOTPULATEILHOCTD, CTQHeHb_.i-‘*
OKHCJICHMS, XUMUUECKasi PEaKilysi, XuMuiecKkas Cpisb, TEIJI0BOM 3(13({)@1@ {
peaKkiu,  MOJlb, MOJISIpHBIH  00BEM,  PacTBOp, 3J'1€KTp0.IlHTbI-- l]l
HEHIEKTPOIUTBI, HJICKTPOJIMTHYECKas JIHCCOUHMAtiA, peaKiuu nommfo i
o6MeHa,  KaTanu3arop, XMMHUeckoe — paBHOBECHE, 0OpaTUMBIC |




HeoOpaTUMble PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC pPEAKINH,
OKHCJIUTENIb,  BOCCTAHOBMUTEIb,  OKHMCIEHME M BOCCTAHOBJICHME,
a;uoTponus, aMmpOTEepPHOCTb, XMMHUECKas CBA3b (KOBAJICHTHAsI, WOHHAs,
METAJJIMYECKas), KpUCTallIMyeckas peueTka, KOppo3us METajlloB,
CILIABbl, CKOPOCTb XHUMMUYECKOH peakiuu, [peeibHO  J0MyCTHMAs
koHteHTpaums /1K Bewecrsa;

WJUTIOCTPUPOBATDL  B3AUMOCBS3b  OCHOBHBIX XHMHYECKHX TMOHSTHH U
PUMEHSTh ITH MOHATHS [IPH ONMCAHMHU BELIECTB U UX MPEBPALICHUH;
HCIIOJIB30BATh  XMMHUYECKYIO CHMBOJIMKY JUls COCTaBiieHHs (popMmyJ
BEIIECTB U YPABHEHUI XMMUUECKUX PEAKIIUH,

ONpEIEIISiTh BAJICHTHOCTb U CTEIEHb OKUCIICHUSI XUMHYCCKHUX JIEMEHTOB B
COCJMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTL  BEIIECTB K
onpeaeaéHHOMY KJlacCy COCAMHEHHMH 1o (popmyliaM, BHI XHMHYECKOH
cBI3M  (KOBAJICHTHAsl, HWOHHAsl, METaJ/IM4yecKas) B HEOPraHUYeCKHUX
COC/IMHEHUSX, 3aps/l MOHA M0 XMMHUECKOH (GopMmyJie, XapakTep cpeibl B
BOJIHBIX PAacTBOPAX HEOPraHWYECKUX COEJAMHEHMH, THII KPUCTAJIHYECKOH
pelIETKH KOHKPETHOIO BEILECTRA,

packpbiBaTh cMbicht Ilepuoanueckoro 3akona JI. WM. Menzaeneesa u
JEMOHCTPUPOBATL €r0  [OHUMAHME: OIMChIBATL M XapaKTEepHU30BaTh
tabnnunyto Gopmy llepnognyeckoil CHCTEMbI XUMHUYECKHX JIEMEHTOB!
pasiuyaTh TOHSTHSl «rJaBHas noarpynna (A-rpynma)» W «rnodounast
noarpynmna (b-rpynna)», manbie ¥ OOJbIIME [EPHOJIbI, COOTHOCHTD
0003HAUEHMs, KOTOpbIE MMECIOTCS B TEPUOJMUYECKOM Tabiuue, ¢
YUHCJIOBBIMM  XapaKTePUCTHKAMMU  CTPOCHHUS  ATOMOB  XHMHYECKHX
IEMEHTOB (CocTaB M 3apsj  sjapa, oO0lee 4YUCIO DJIEKTPOHOB U
pacnpeieieHie X 110 JICKTPOHHBIM  CJIOAM),  OOBACHATL — 00LIHe
3aKOHOMEPHOCTH B W3MCHEHMM CBOWCTB 2JEMEHTOB M HMX COC/IMHEHHH B
rnpejiesiax MajibiX MepHoI0B U TJIABHBIX MOAIPYIII ¢ YyUYETOM CTPOCHHS HX
aTOMOB,8

KJ1acCH(MUIMPOBATE XUMHUECKHUE DJIEMEHTHI, HCOPraHMYECKHE BEILECTBa,
XHUMHYECKHE pPeakiMu (10 4YMCly M COCTaBy YYacTBYIOIIMX B pEaKIUH
BELECTB, 110 TEIIOBOMY Y(PHEKTY, 110 MU3MEHEHHUIO CTEIEHEH OKHMCJICHMS
XUMHYECKHUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATE) OOIIME M CHEUM(PHUUECKHE XUMHYECKHE
CBOMCTBA TMPOCTBIX M CIOKHBIX BELIECTB, TMOJATBEPIXKAAs ONHUCAHUEC
NPUMEPAMH  MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKLIMM;

COCTABJISITh  YPABHEHHS  MICKTPOJIUTHUECKOM  JIMCCOLMALIMK  KUCIIOT,
leJIoue U coJiei, MOJIHbIC U COKpallléHHbIC YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, ypaBHEHMsSI —PEaKUMi, MOATBEPXKIAIONIMX  CYIICCTBOBAHUC
FeHeTHYECKOM CBA3M MEK/Ly BEILIECTBAMH Pa3JIMUHBIX KJIACCOB;
PACKPHIBATH  CYLIHOCTh  OKHUCJINTEIbHO-BOCCTAHOBUTEIILHBIX peakiuu
[OCPE/ICTBOM COCTABIICHUS JICKTPOHHOIO OasiaHca YTHX pPeaKlni;
[IPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBMCMMOCTH OT WX CTPOCHHMA,
BO3MOYKHOCTH TPOTCKAHUS XMMHUECKMX [PEBPALICHUH B Pa3/IHiHBIX
YCIIOBHSIX; '
BBIYMCIISTE  OTHOCHTENILHYIO  MOJICKYJSPHYIO M MOJIApHYIO  MaccChl
BELIECTB, MAacCCOBYIO JIOJIIO XHMHYECKOro HSJIEMCHTa IO hopmy.ie
COEIMHEHHMSI, MACCOBYIO JI0J1I0 BELIECTBA B PACTBOPE, IPOBOIUTHL PACUCTDI
[0 YPaBHEHHUIO XHMHUYECKOU PCAKLINH;

coOMONaTh  NpaBWia  1OJB30BAHMS  XMMHYCCKOH Mocyjaon
nabopartopHbIM  000pY/IOBAHHEM, A TaKKe MpaBhia oOpalueHus ¢
BElleCTBAMM B COOTBETCTBHM € MHCTPYKILMSIMH 110 BBINOJHEHHIO
71a00paTOPHBIX XMMHMYECKMX OTBITOB 1O TOJYy4YCHUIO H coOMpaHUIO
ra3000pa3HbIX BELLECTB (aMMHUaKa U yTJIEKHCI0T0 rasa);

MPOBOJAWTL  PEAKIMH,  MOJATBEPHKIAIONINC KQueCTBEHHBbIM  COCTaB
pa3IMYHBIX BELIECTB: PACHO3HABATHL OINBITHBHIM nyTéM XJIOpH/I-, OPOMHM/I-,
noam-, kapoouat-, Qocdar-, cuIMKar-, cysbdar-, TUAPOKCH/-HOHBI,
KATHOHBI AMMOHHUSI M HMOHBI H3YUYCHHBIX MCTAJJIOB, NMPHUCYTCTBYIOLIMC B
BOJIHBIX PACTBOPAX HEOPraHUYECKHUX BEILCCTB;

MPUMEHSTH OCHOBHbIC OIEpalHH MBICJIMTEILHON JICSTEILHOCTH — aHaJIn3
W CHHTE3, cpaBHeHue, 0000uIeHHe, CUCTEMATH3AlMIO,  BbIABICHHE
NPUUMHHO-CJIC/ICTBEHHBIX CBS3CH — JUIS M3yUCHMUS CBOWCTB BELIECTB M
XUMHYECKMX peaKilMif, eCTeCTBEHHO-HAYYHBIC METOJbI MO3HAHUA —

HAGIO/ICHHE, M3MEPEHHE, MOJIETMPOBAHKE, YKCIEPUMEHT (pealbHbId
MBICJICHHBIH ).
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