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MOSICHUTEJIBHASI 3AIIMCKA

HporpaMMa 10 XMMHH HAa yPOBHE OCHOBHOIO 00111ero 00pa3oBaHus COCTaBJICHA HAa OCHOBE
TpeGOBAHMIT K pPe3yJbTaTaM OCBOCHHSI OCHOBHOH 00pa3’oBaTeIbHON NPOrpaMMbl OCHOBHOTO
o6iero obpasosanus, npeacrapiennsix B @PIOC 00O, a Takke Ha OCHOBE benepaibHOM
paboueil MporpaMMbl BOCIIUTAHKs W ¢ y4ETOM KOHUENUMH MPErnoAaBaHus y4eOHOro npeamera
«Xumus» B 00Opa3’oBaTeILHBIX OPraHU3aLMAX Poccuiickoit denepannu.

'HpenonaBaHHe 10 XMMHH OCYIIECTBJISICTCSI B COOTBETCTBHU € OCHOBHBIMH HOPMATHBHBIMH
JOKYMEHTAMH.

1. ®eaepanbublii 3akon ot 29.12.2012 Ne 273-03 «O6 oOpasoBaHuH B Poccuiickoit
(Dezlepaunn»

2. MepepallbHBIA  3aKOH  OT 19.12.2023 Ne 618-®3 «O BHeceHHMM HW3MEHCHUH B
CDenepaanbm 3akoH «O0 obpasosanun B Poccuiickoi denepannmny.

3. Ilpukas Munnpocseienns Poccun 0T 31.05.2021 Ne 287 «OO6 yTBepKIACHUH
delepanbHOTO  FOCYapCTBEHHOTO — 00pa3oBaTe/IbHOTO  CTAHIapTa  OCHOBHOIO 001mero
obpazoBanusy (C u3MeHeHUsIMH Ha 22 suBaps 2024 roza).

4. Tlpukaz Munnpocseuiernss Poccnn ot 18.05.2023 Ne 370 «O0  yTBEPKIAEHUU
dejepaibHOii  06pa3oBaTENBHON IPOrpaMMbl  OCHOBHOTO 00WIEro 00pa3oBaHUs (pen. ot
19.03.2024).

5. Ilpukaz Munnpocseutenust Poccun ot 22.01.2024 Ne 31 «O BHeceHHH U3MEHEHUN B
HEKOTOpBhIe TNpuKas3kl MuHucTepeTBa o0pasoBanus M Hayku Poccmickow Odenepanuu U
MunucreperBa  npocsetienns — Poccpiickoit  desepalui,  Kacarolmecs (denepabHbIX
FOCYIAPCTBEHHBIX  00pa30BaTE/IbHBIX ~CTAHAAPTOB HAYaIbHOrO  OOLIEro oOpazoBaHusl M
OCHOBHOTO 00111ero 00pa3oBaHus».

6. Ilpukas Munnpocsewenus Pocenn ot 01.02.2024 Ne 62 «O BHeCeHHH U3MEHEHUH B
HeKOTOpBIE TpHKaskl Munnpocsetuenus Poccun, kacatoruecs (eaepanbHbIX 06pa3zoBaTebHBIX
MPOrpaMM OCHOBHOTO 001ero 00pa3oBaHMs U CpeHEro 0d1uero 00pasoBaHus».

7. Tlpuka3s Mumnnpocsemenust Poccun ot 19.02.2024 Nel10 «O BHecenn# M3MEHEHUH B
HEKOTOpBIe mnpuKkasel Munnpocsemenus Poccuu u  MUHHCTEPCTBA  MPOCBELICHHS PO,
Kacarorpecs (QeJepalbHBIX TOCYIapCTBEHHBIX 00pa3oBaTesIbHBIX CTaHAApTOB OCHOBHOIO
obuiero oOpazoBaHus».

8. [Tpukas Muunpocsemenust Pocenn ot 19.03.2024 Nel71 «O BHECeHHH U3MECHEHUH B
HEKOTOpbIe TpHKa3el Munnpocseuienns Poccun  u MunucrepcTBa rpocsetienus PO,
Kacatompecs  (peaepaTbHBIX TOCYIapCTBEHHBIX 00pa3oBaTEIBbHBIX CTAHAAPTOB OCHOBHOIO
00111ero 00pa3oBaHMUSI».

9. Tlpukas Munnpocseutenns Poccun ot 21.09.2022 Ne858 «OO  yrBEpKIACHUH
denepatbHOro  mepeuts | y4eOHMKOB, JIONMYWEHHBIX K HCIOJIb3OBAHMIO MPH  PEAIH3allii
UMEIOLIHK [OCY 1aPCTBEHHYIO aKKPE/IHTALUIO 00pa3oBaTeIbHBIX IPOrpaMM HaYalbHOro OOLIEro,
OCHOBHQI'Q :0B1IErQ; cpennexo- 0b61iero 0Opa3oBaHus OpraHU3alMAMU, OCYIIECTBIISIOIINMH
o6pemoBaTeany}o JICATENILHOCTh, W yCTAHOBIICHHS MPENEILHOTO  CpOKa  HCMOJIL30BAHNS
MCKITIOYEHHBIX yqe6ﬂu1<013>> G

10. Hpnxaz Munnpocsenienns: Pocenn ot 21.02.2024 Nel19 «O BHecenuw U3MEHEHHUH B
npnnoxcums{ Ne 1'm No 2 x Ilpnkasy Munnpocsewenus Poccun ot 21. 092022 Ne 858 «O6
yreepkaennn - OITY.  gomyleHHBIX K HCIOJIB30BAHHUIO NPH  pealM3ali  MMCIOMIMX
FOCYJIapCTBEHHYIO  aKKpeIUTalHuio — 00pa30oBaTe/IbHbIX — MPOrpaMM  HAYaJbHOIO o01ero,
OCHOBHOrO 00IIero, cpeaHero obuero oOpa3oBaHHsi OpraHM3aLMAMH, OCYLIECTBIAIOMUMA
00pa3oBaTENbHYIO JEATENBHOCT M YCTAHOBJICHMS [PEJCIPHOrO  CpoKa HMCIOJb30BAHHA
MCKIIFOYEHHBIX YUeOHUKOBY.

11. ITprka3’ Munnpocsewenus Pocenn ot 18.07.2024 roma Ne 499 «O0 yTBEpKACHUU
denepaibHOro  repedHst  MEKTPOHHBIX — 00pa3OBaTeJIBHBIX — PECYpPCOB,  HOMYMICHHBIX K



MCIOJIb30BAHUIO  MPH  pealu3allMd  MMEIOIUX  TOCYJApCTBEHHYIO  aKKpeIUTalUIO
00pa3oBaTe/IbHBIX MPOrpaMM HAYaJIbHOrO OOIIEro, OCHOBHOTO OOIIEro, CPeIHEro OOIIero
o0pazoBaHUs»

- 12. TToctanoBnenue [IpaBurensctBa PO ot 11.10.2023 Nel678 «O6 yTBep)I€HUH MPABHUII
PUMEHEHHS 2JICKTPOHHOro 00yuenus, JIOT npu peasnsainu 06pazoBaTeIbHOIO MPOLECCAY.

13.Hocra1{OBneHne' ['71aBHOTO  rOCYIapCTBEHHOrO  CaHMTAPHOrO Bpaya PoccHHCcKOM
Oepepannn o1 28.09.2020 No 28 «O6 yrBepxaennu canutapHbix npasun CIT 2.4.3648-20
«CannTapHO-31UIEMHONOTHYECKHEe TPeOOBaHUsS K OpPraHM3alusiM BOCIMTAHMS M OOYUEHHS,
OT/IbIXa M 03JIOPOBIECHHMS JieTel W Mmonoxexu» (Bvecte ¢ «CIT 2.4.3648-20. CanurapHble
[PABUIIA...»).

[IporpamMma 1o xumuu Ja€T npeicTaBIeHHE O MeJsiX, OOIIEeH CTpaTerdd OOydeHHs,
BOCIIMTAHUSL M PA3BUTHSl O0Y4YalOUIMXCs CPEACTBAMH Y4eOHOrO IMpeJMeTa, YCTaHABJIMBAET
00s3aTe/IbHOE MPEIMETHOE COJCPIKaHHe, NPeycMaTpUBAeT paclpeie/ieHHe ero 1o KiaccaM H
CTPYKTYPHPOBAHHE 110 pa3ejiaM U TEMaM IPOrpaMMBbl [0 XUMHH, ONpeaesseT KOJUIeCTBEHHbIE
M KAue€CTBEHHBIC XapaKTEPHUCTHKH COAEPIKAHHUS, PEKOMEHIYEMYIO IOCIEI0BATEILHOCTD
H3YYEHHs XUMHH C YUETOM MEXKIPEMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH Y4EOHOTO
IpoLecea, BO3pacTHbIX 0COOEHHOCTEH 00yHalOmMXCsl, OTpe/IesisieT BO3MOKHOCTH MpeMeTa s
peanusain TpeOOBAHUH K pe3ysbTaTtaM OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOIO 0011ero oOpa3oBanusl, a Taikoke TpPeOOBAHHI K pe3ybTaTaM 00yUeHUs XUMUH
Ha YpPOBHE IICJICH =~ WM3Yy4YyeHHs IpEeAMETa M OCHOBHBIX BH/JIOB Yy4eOHO-IT03HABATEILHON
JIeATEBHOCTH 00y4aroIIEerocs Mo OCBOCHUIO yUeOHOT0 COAEpIKAHUS.

3HaHHe XUMHHM CIIYKHT OCHOBOI JUIs (JOPMHPOBAHUS MUPOBO33pEHH s 00YYaIOMIErocs, ero
NPEJICTABICHUH O MATEPHAIBHOM €HHCTBE MUPA, BAXKHYIO POJIb UIPAIOT (POPMUPYEMBIE XHMHUE]]
NPEJICTABJICHHS: O B3aUMOIIPEBPALLECHUSX YHEPIUHU U 00 IBOJIIOIMK BEMIECTB B IIPUPOJIE, O MYTAX
petieHust  rI00aNbHbIX  1pobaeM  YCTOHYMBOTO —pasBUTHS — UEIOBEYECTBA —  CHIPHEBOIi,
DHEPreTHYCCKOM, MUILEBON M YKOJIOrHYecKol 0e30MacHoCTH, MpobIeM 3paBOOXpaHEeHHMS.

Mzyuenue xumuu:

CIIOCOOCTBYET — peayu3aliii  BO3MOKHOCTEH JUIS  CAMOPasBUTHS K (bopmupoBaHus
KYJIBTYPbI THYHOCTH, €€ 001Iel U (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHMPOBAHHE MBILIJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUarommuxcs,
HABBIKOB ~ MX  CAMOCTOSITENLHOH — yueGHOH  JIeSTENBbHOCTH, — SKCIEPUMEHTAIbHBIX K
MCCIIEI0BATE/ILCKUX ~ YMEHHH, HEOOXOAMMBIX KaK B [OBCEIHEBHOW JKH3HH, TaKk W B
npo(becé;n‘orfanb}{oﬁ JIESTEIIbHOCTH;

3£i.aK0MMT CO. cnenr (UKo HaydyHOro MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LEJOCTHOIO
B3IJISI/1a HA €/TMHCTBO MPUPO/IbI U YEJIOBEKA, SABJISETCSl OTBETCTBEHHBIM 3TArloM B (hOpPMUPOBAHHH
€CTECTBEHHO-HAY YHO IPaMOTHOCTH 00YHYalOINXCS;

CIIOCOOCTBYET = (JOPMHUPOBAHMIO LIEHHOCTHOIO OTHOLICHHSI K €CTECTBEHHO-HAYYHBIM
SHAHMSM, K npupose, ' K 4eJIOBEKY, BHOCHT CBOH BKJAJ B 3KOJOrMueckoe oOpazoBaHue
00yuaroImxcs.

Jlanupie HampapieHus B 0OydeHMH XHMHH 00eCreYnBalOTCs CreUMpUKON cojepiKkaHus
y4eOHOIO  npejiMeTa, KOTOPBIi SIBASETCS [eJarorHvyeckd  aJarnTHPOBAHHBIM  OTPAKEHHEM
6a30130y“i HAYKH XHMHH Ha ONpe/Ie/IEHHOM dTarie e€ pa3sBUTHSI.

Kypc XHMHH Ha ypOBHE OCHOBHOIO OOLIEro 0o0pa3oBaHusl OPUEHTHPOBAH Ha OCBOCHHUE
06yl{a10iuumnc;1 CHUCTEMBI TIEPBOHAYAIBHLIX MMOHATHH XMMHUH, OCHOB HEOPraHUYECKOH XUMHUH U
HEKOTOPBIX OTJIEIBHBIX 3HAYHMBIX TOHSITHi] OpraHuYecKON XUMHH.



CTpyKkTypa COIepKaHUsl MPOrpaMMbl M0 XUMUH CHOpMHpOBaHA HA OCHOBE CHCTEMHOIO
noaxona k eé usyuenuto, CojepkaHHe CKIJIAJBIBACTCSl M3 CHCTEMBI TOHATHH O XHUMHYECKOM
37€MEHTe M BELIECTBE M CHUCTEMbI MOHSTHH O XHUMHUYeckoi peaknuu. OO0e 3TH CHCTEMBI
CTPYKTYPHO OPraHW30BaHbI 110 TIPHUHIMILY I10CJIE0BATE/ILHOIO pa3sBUTHs 3HAHUH Ha OCHOBE
TEOPETUUECKUX ITPECTABICHUH PA3HOIO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUCHMUSI KAK OCHOBBI BCEIO €CTECTBO3HAHMSL,

— Ileproauyeckoro 3akona JI. M. Meneneea kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHHUHU aTOMa U XUMHUYECKOH CBSI3H;

— IIPE/ICTAaBJICHUM 00 2JIEKTPOTMTHYECKOH AMCCOIHUAINH BEIIECTB B PACTBOPAX.

Teopernveckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IOJTYYCHHBIX H
OCMBICJICHHBIX (DAKTOB, pPAa3BUBAIOTCS II0CJIEJOBATEILHO OT OJHOIO YPOBHS K APyIromy,
BBITIONHAS (PYHKLMH OOBACHEHUS! W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHMSI M BO3MOXKHOCTCH
IPAKTHYECKOTO MPUMEHEHHS U MOJTYUYEHHUS H3YYaeMbIX BEILECTB.

OcCBOEHHE TPOrpaMMbl 10 XHMHH CIOCOOCTBYET (OPMHUPOBAHUIO IPEACTABICHUS O
XUMUYECKOH COCTABJSIONIEH HAy4YHOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOH IPUPOJIBI,
[IEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHHIO M METOJaM IO03HaHHs B HayKe. M3ydeHue Xumuu
POMCXOAMT C [PHUBJIEYCHHEM 3HAHWH W3 paHee H3YYEHHBIX YYCOHBIX IIPEIMETOB:
«Oxpyxaroumii Mup», «buonorus. 5-7 kiaaceb» U «Dusuka. 7 Kmacey.

IIpy U3ydeHHH XUMUK IIPOUCXOIUT HOPMUPOBAHNE 3HAHUI OCHOB XMMHYECKON HayKH KaK
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTHUECKON JEATEIIbHOCTH YEJIOBEKa M KaK OJHOTr0
W3 KOMIIOHEHTOB MHPOBOI KYJBTYPBI. 3ajaua y4eOHOro mpeaMera COCTOUT B (POPMHPOBAHUH
CHCTEMbl XMMHYECKHMX 3HAHHH — BaKHEHIIMX (PAKTOB, MOHATHHI, 3aKOHOB W TEOPETHYECKHX
OJIOKEHHHM, JOCTYMHBIX OO0O0OIIEHHI MHPOBO33PEHYECKOro XapakTepa, s3blka HayKH, B
NPHOGIIEHUH K HAyYHBIM METO/IaM ITO3HAHMUS TIPH H3YUEHUH BELIECTB M XUMHYECKHX PeaKiuil, B
GOpMUpPOBAHMH ¥ Pa3sBUTHH [I03HABATEIBHBIX YMEHHH W MX HPUMEHEHMH B, y4eOHO-
T103HABATENILHON M y4eOHO-MCCIIE0BATENILCKON eI TeIbHOCTH, OCBOGHUH TPaBUJI 0€30MacHOro
oOpalleHust ¢ BelecTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHur XMMHM Ha YPOBHE OCHOBHOro o0miero oOpa3oBaHHS Ba)XHOE 3HAUCHHE
NpUOOpEeTH TaKHE LIEH, KaK:

— (GopMHUpOBAHUE HHTEJUIEKTYAIBHO Pa3BUTON JIMYHOCTH, FOTOBOH K caMOOOpa30BaHHUIO,
COTPYHUYECTBY, CAMOCTOSITEIBHOMY TIPHHATHIO pPEIICHUH, CHOCOOHON aJanTHpOBAaThCH K
OBICTPO MEHSIIOIIUMCS YCIIOBHUSM JKU3HH,

HaNpaBJCHHOCTH  OOYYeHMs! Ha CHCTEMATHYECKOE NPHOOLICHHE O00ydYaromuxcs K
CaMOCTOSITEILHOM . | 1TO3HABATENBHON: | JESTENbHOCTH, — HAYYHBIM ~ METOJAaM  [O3HaHHs,
(GOPMHUPYIOHIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K XMMHUH;

— obecrieyeHue yCJIOBHIi, CIOCOOCTBYIOMIMX NPHOOPETEHHIO OOYYarOIMMHCS OIbITa
pazHOOOpPa3HOM IESITELHOCTH, MO3HAHMS M CAMOTIO3HAHKS, KIIOUEBBIX HABBIKOB (KIIOUEBBIX
KOMIICTCHIMH ), IMCIOLINX YHUBEPCAIbHOE 3HaYEHHE Ul pa3/IMuHbIX BHIOB €S TEIbHOCTH,;

— (popmupoBanne o6uIel HYHKIMOHAIBHON ¥ €CTeCTBEHHO-HAYYHOH IPAMOTHOCTH, B TOM
qpC/ie YMEHHHM OOBSICHSATH M OLEHUBATH SBJICHHS OKPY)KAIOLICTO MHpA, MCIOJIb3YS 3HAHWUA U
OINBIT, TOJyYEHHBIE IIPH M3YUEHMH XHMHH, [IPUMEHSTH HMX IIPH pPELIEHMH [podiemM B
MIOBCEIHEBHON JKU3HH U TPYHAOBOH AEATEILHOCTH,

— (popMupoBanue y 00y4alomuXcsi T'yMaHUCTHUECKUX OTHOLICHHUH, TOHUMAHHUS LIEHHOCTH
XHMHYECKHX 3HAHUH JUIs BHIPAOOTKM SKOJOIHYECKH LEecO00pasHOro MoBeieHus B ObITy H
TPY10BOH NESTENBHOCTH B LEJSIX COXPAHEHHs] CBOErO 30POBbSl M OKPYIKaloliei MpHpOIHOH
Cpesnl; '

¥



— Pa3BUTHE MOTHBALIMH K 00YYEHHIO, CITOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITHTAHUIO
Ha OCHOBE YCBOEHHs OOINEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
MpoGUIIsS M HAMIPABICHHOCTH JAbHENIIEro o6ydeHus.

OOuiee 4MCI0 YACOB, OTBEAEHHBIX JUIS M3YYCHHS XUMHH Ha YPOBHE OCHOBHOTO 00IIIEro
obpazoBanwus, cocrasiseT 136 yacon: B 8 kiacce — 68 yacon (2 yaca B Henenmo), B 9 kiacce — 68
4acoB (2 yaca B HeelIo).

B 8 — 9 knaccax oGyuaiorcst u geTH, KOTOpble HYKIAIOTCS B CTEHHATBHO CO3IAHHDIX
NEArOrMYeCKHX YCJIOBUSIX, T.K. MMEIOT 3akmodenue MIIIK o 3aJIEPKKE  TICHUXHUYECKOT0
PasBHUTHSA, a UMCHHO TAKHE JETH XaPAKTEPU3YIOTCS HHU3KOM I[103HABATENLHOW aKTHBHOCTHIO,
HEJI0OCTAaTOYHO Pa3sBUTOH MOTHBAUMEH, OBICTPON yTOMIISIEMOCTHIO MpHU HHTEJUIEKTYaJIbHOMN
ACATEIBHOCTH, PE3KMM  KoJeOaHHeM paboTocrmocoGHOCTH M c1aboit BONEBOH peryssuueii
TIOBEJICHHS.

8 Kuace 9 kitacc
Tymanos Jlennc PyOuoBa AHrennna
AprembeBa AnlekcaHapa HuckoBckux [Manuna
Kokuna EBrenus Jpannunukosa Enusasera
HaGopmkos [asen

B artom ciywae nomxen paGorarh: mpHHIMII KOPPEKIHOHHO-Pa3BUBAIOIIEr0 O00yYeHHs,
KOTOPBIH TPEAIIoaraeT CIMsHue KOPPEKIUHOHHON paboThl ¢ yueOHbIM IIPOLIECCOM.
OCHOBHBIMH KOPPEKLIHOHHBIMH 3a1a49aMi 00pa30BaTeIbHOro nporecca sBISIOTCS:
- KOPPeKLMs [I03HABATENIBHBIX (DYHKIMH (MBILIICHHE, BHUMAHUE, TAMSITh, PeUb);
- KOPPEKLHUS  OMOLHOHAJILHO-BOJIEBOH chepbl;
- KOppEeKLHs JIMUHOCTH.
OTH 3a/1aun ONPENENISIOT TOCTPOCHUE COEPIKAHMS] y4eOHOro Matepuaa:
- OII0pa Ha TPEAMETHO-ITPAKTHYCCKYIO IESATEILHOCTE 00yUYaloIMuXCs;
- OCYIIECTBJICHHE MEKIIPEIMETHBIX CBS3eH M BHYTPEHHHUX CBs3€H B pamKax €IHHOI0
npeamera;
- BBCICHME B COJACPIKAHME YpOKa  3alaHuil, OOECHEYHBAIONIMX AKTHBH3ALMIO U
KOPPEKLHIO MTO3HABATEIILHON JeATEeIbHOCTH;
- HCIIO/Ib30BAHHE CXEM, MTAMSITOK.
Hocxonbxy CHUJIBHBIM MOTHBOM BBI3BIBAIOIIMM JKEJIAHWE YUMTBCS, SIBJISCTCS YU4eOHBIN ycrex, B
porpammy BKJ‘HO‘-ICH MaTepnan ONTHMAJILHOH CTENEHH CIOKHOCTH, TPeOYIOMMi ¢ OIHOM
CTOPOHBI JOCTATOUHOTO MHTEJICKTYalbHOrO HaNpsKeHns 00y4dalouerocs, ¢ Apyroi cTOPOHbI -
JOCTYIHBIH KaK 110 TEMITy, TaK U [10 XapaKTepy JesTeIbHOCTH.
B kaxaoil Teme ' BbliesieH [IABHBIH  6a30BbIi Martepuas, KOTOPbI MHOIOKpPaTHO
3aKperuigeres, a  rakke  AMpdepeHuupyioTcs  yueOHble 3anaHHs B 3aBUCHMOCTH  OT
KOPPEKIHOHHbIX 3a1a4.



COJIEPIKAHUE OBYUYEHMSI

|
8 KJIACC

erpnouaqa.nbﬂble XHMHYECKHEe MOHSITHS

[Ipeamer xumuu. Posib XMMHM B JKM3HM 4veloBeka. XuMMs B cucreme Hayk. Tena u
BerectBa. Du3nyecKue CBOWCTBA BEIIECTB. ArperaTHoe cocTosHue Bemiects. [lonsitre o
MeTOaX MO3HaHus B XiMuH. YnucThie BemecTsa 1 cMech. CriocoObl pa3ieneHus cMeceii.

ATOMBI U MOJIEKYJIBI. XHUMHUeCKHe 3jeMeHTbl. CHMBOJBI XHMHUYECKHX O3JIEMEHTOB.
[TpocThie ¥ CIIOKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUYEHHE.

Xumuueckasi  (opmyia. BaneHTHOCTH aTOMOB  XHMHYECKHX — OJIEMEHTOB.  3aKOH
MOCTOAHCTBA cOCTaBa BewecTB. OTHOCHTEIbHAS aTOMHAs Macca. OTHOCHTENIbHAS MOJIEKY JIIpHasT
macca. MaccoBasi 0J151 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

Konnuecrso BemtectBa. Mosb. MossipHasi macca. B3aumoCBs3b KOJMYECTBA, MAacChl U
yKcia CTPYKTYPHBIX €MHHI] BEIIECTBA. Pacuérel o popmMysaM XMMHUECKUX COEIMHEHHUH.

dusnyeckre W XUMHUUECKHE sBJICHHUs. XHUMHUYecKas peakuus ¥ e Npu3HaKkd. 3aKoH
COXpaHEHHs MAacChl BEINeCTB. XuMmudeckue ypapHenus. Kiaccupukanns XUMHYECKUX PeaKUH
(coeMHEeHUsI, pa3/I0KEHHU s, 3aMelIeHHs], 0OOMeHa).

Xumuueckuit axcnepumenm:

3HAKOMCTBO ¢ XMMMUYECKOW MOCYJIOH, MpaBwiaMu paboThl B J1aDOpaTopuu U NprEéMamu
oOpatenust ¢ J1abOpaToOpHBIM 000pYAOBAHHEM, H3YYeHHE W ONUCAHHE (HU3UYECKHX CBOWCTB
00pas1oB HeOpraHMUYECKUX BEILIeCTB, HaOmoeHne Gu3ndecKux (IIaBjJeHne BOCKa, TassH|e JIbJa,
pacTUpaHue caxapa B CTYIIKe, KHIICHHe ¥ KOHJCHCAIMS BOJBI) ¥ XMMHYECKUX (FOPEHHE CBEYH,
IPOKAIMBAHME MEIHOI MPOBOJIOKH, B3aUMOICHCTBHE MeJia ¢ KHCJIOTON) SIBJIEHUH, HaOoieHe
¥ ONHCcaHWe IPHU3HAKOB  IPOTEKaHWss XMMHYECKHX  peakuui  (pasjiokeHue — caxapa,
B3aMMOJIEHiCTBHE CEPHON KHUCIOTHI ¢ XJIOpHIOM Oapusi, passioxenue ruapokenna meau (1) npu
HarpeBaHuy, B3auMoJeiicTBre skenesa ¢ pactBopom cosr Mean (II), usydenme crnocodos
pasjaeneHust CMECeH: C IOMOLIbI0 MarHurta, (QUIBTPOBAHWE, BbINAPUBAHHE, MUCTHIUIALMA,
Xpomarorpaus, IpOBEIEHHE OYMCTKH [MOBAPEHHOH COJM, HAOJIONCHME M ONKMCAHHME
Pe3yJIBTATOB MPOBEIEHMUS  ONbITA, WJUTIOCTPUPYIOIIErO 3aKOH COXPAHEHHs MAacChl, CO3JaHHME
MOJIETIEH MOTIEKYT (11apOCTEPIKHEBBIX ).

Baskneiimme npeacTaBuTe/In HEOPraHUYECKHX BEeCTB

Bosnyx — cmech razos. CocraB Bozayxa. Kuciaopoa — 2J€MEHT M IPOCTOE BEHIECTBO.
Haxosx/IeHre KHeaopoaa B npupose, GU3MYeCKHe U XMMUUYECKHE CBOMCTBA (PEaKIMu TOPEHHs).
Oxcunel.  Ilpumenenue kuciopoga. CrocoObl ModydeHHs Kuciaopoaa B j1abopaTopud H
npompinieHHocTH. Kpyrosopot kuciopona B npupozne. O30H — amjioTponHas Mo i UKaLIKS
KHCIIOPO/Ia.

TeIUIOBOH 3(1)(beKT XMMHYECKOM peaklnu, TEePMOXHMHUYECKHE YPaBHEHHS, 9K30- H
OHIOTEPMHUUECKHE ' peaKiiui. TomauBo: yrojib W MeTaH. 3arpsi3HEHHE BO3JyXa, YCHJICHHE
HapHI/IKOBOFO 3(1)(beKTa pa3pymer1ue 030HOBOTO CJI0S.

BOBOpOIL anemeHT 'n'mpocroe BemiecTBo. Haxoxaenue Boxoposa B IMPHPOIE,
cpmnqecxne 1 xuMuﬁxecxne CBOMCTBA, IIPUMEHEHHUE, CIoco0bl mosyueHus. KHeioThl 1 coun.

Mompm‘:m OGLCM ra3oB. Pacyérbl Mo XUMHUUYECKUM YPaBHEHHUSIM.

(Dnmqecxne cBoiicTBa BOJbl. Boja kax pacrBoputenb. PactBopbl. HackbluenHbie u
HGHaCblmeHHble pacTBOpbLL. PacTBoprMOCTb BeleCTB B Boje. Maccosas [0 BElIeCTBa B
paCTBOpe Xumudeckue cBorcTBa Bojbl. OcHoBaHus. Poib pacTBOpOB B IMPUPOJE M B MKH3HU



yenoseka. KpyroBopor BOJbI B TNpPUPOAC. 3arpsizHeHne MPUPOIHBIX BOI. OxpaHa U OYHCTKa
[PUPOIHBIX BO.

Knaccudukarys HEOPraHuIeCKUX coemmuennit.  Oxeupl.  Krmaccnpukaius OKCHIOB:
cosieobpasyiolire (OCHOBHBIC, KHCJIOTHBIC, amdoTepHbIe) 1 HecoseoOpasyouue. Homenkiartypa
okcinoB. MU3NUECKHE U XHMHUECKHE CBOHCTBA OKCHIOB. [TosrydeHue OKCHIIOB.

Ocnosanns. Kraccudurarus OCHOBAHHil: MIEJIOYM W HEPaCTBOPHUMBIC OCHOBaHHSI.
Homenknatypa ocHopanui. dusndeckne H <uMuueckue cpoiictBa ocHopanui. Ilosmydenue
OCHOBAHWH.

Kucnotst. Kiaccuduxkarus kucaot. Homenkiaartypa Kueaot. duznueckue U XUMHUUYECKHUE
cROICTBA KUCIOT. Psijl akTHBHOCTH METAJIJIOB H. H. Bekerosa. [lony4ueHnne KUCIOT.

Conn. Homenknarypa coseit. PU3HUCCKHE ¥ XHMUUCCKUE cpoiictBa cojsiedd. [losyuenue
coJieHt. |

[eHeTHUecKas CBS3b MEXK/Y KjlaccaMu HEOPraHHICCKuX COeMHEHHUH.

Xumuueckuii IKCnepumennt:

KaueCTBEHHOE ONpPE/C/ICHHE CcoJepIKaHMsl KHCIOpO/a B BO3/yXe, MOJYICHHC, cobupanue,
pacro3HaBaHhe M H3YUCHHC CBOWCTB KHCJIOpO/a, HAOJIIONCHHE B3aUMOJIEHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHSI BOSHHUKHOBCHHS H NpeKpaleHus roOpeHust (rosxapa), O3HAKOMJICHUEC C
oOpasiiaMi OKCH/OB M ONWCAHHE HX CBOICTB, TMOJyueHHe, cOOMpaHue, pacrio3HaBaHuC H
u3ydeHHe CBOWCTB BOAOPOIA (ropenue), B3aMMOJICICTBHE BOJIOpOAA C OKCHAOM MEIH (1I)
(BO3MOKHO HCIIOJIBb30BAHNE BUICOMATEPHAIIOB), HAOIONCHHE 06pa31oB BELIECTB KOIMUCCTBOM
| MOJb, MCCIIEOBAHHE OCOOEHHOCTEH PAacTBOPEHHMS BCUICCTE ¢ pa3anuHON PacTBOPHMMOCTBIO,
[PUIOTOBJIEHHE PACTBOPOB € OTIpE/IEIEHHON  MAcCOBO#H f0Jiel  pacTBOPEHHOTO  BEIICCTBA,
B3aMMO/IEHCTBHE BOABI C MeTa/uiaMu  (HaTpueM M KajibuueMm) (BO3MOXKHO MCII0JIb30BAHKE
BUJICOMATEPUATIOB), HCCIICI0BAHUC 00pa3loB HEOPraHWYeCKUX BELICCTB pasIMYHBIX KIACcCOB,
HAGIIOCHNE M3MEHEHHs OKPacKu WHIMKATOPOB B pacTBOpax KUCJIOT M IueNoue, U3yueHue
B3anM0j;eﬁC'anﬂ okenma Mmemu (II) ¢ pacTBOPOM CEpHOH KHCJIOTEL, KHCJIOT C METa/lJIaMH,
peaxunﬁ HelfTpajin3aluy, MOJyYeHHe HEpacTBOPUMbIX OCHOBAHWH, BBITECHEHHE OIHOTO
METAILTA JIPYTHM M3 PACTBOPA COJIH, PELICHHC SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TCME «Baxuenuime
K1ACCHl HEOPraHHYECKHX COEIMHEHHUIT.

[Mepuoauuecknii 3akon n Ilepnoxmieckas cuerema xumuuecknx diaementos . .
Menaeneesa. CTpoenne aToMoB. XHMHUYECKAs! CBI3D. OKHCJANTENbHO-BOCCTAHOBUTEIbHBIC
peakuuu

[TepBbie  IOIBITKH gaccupUKaLEi  XUMHYICCKUX  DJICMCHTOB. [Tousitue O Trpynmnax
CXOJIHBIX HJIEMEHTOB (LIENOYHbIC M HIEJI0MHO3EME/IBHEIC METAJUIBI, TAJIOICHBI, MHEPTHBIE Ta3bl).
DIeMeHTBI, KOTOpbIe 00pasyioT am(OTepHbIC OKCH/IbI X THIPOKCHIIBL.

[leprOoIMUECKHii | 3aKOH. [Tepuioanyeckast CcHUCTEeMa XHMHYCCKHMX snementos J1. W
Menneneesa.  KopoTkonepuoasas u JUIMHHONCPHOLHA dopmbl  [lepnoandeckon  CHCTEMBI
CHvuteckux anementon! J .| Meuneneesa. Ilepuonel H rpynnbl. PU3MUECKHH  CMBICT
nopﬂimésoro HOMEpA, HOMEPOB MEPHOAA U IPYIIIILI 5JIEMEHTA.

Crrpoenue  ‘atomos. ' CocTaB  aTOMHBIX  SCP. Uzortonpl.  Dnekrponbl. CTpoeHHe
3II€KTpOiHHI>IX 060s10ueK aTOMOB MEPBBIX 20 XUMUUECKMX DJICMCHTOB [TeproIMYECKON CHCTEMBI
JI. W, Menneneesa. XapakTepucTHKa CMMHUECKOTO DJEMEHTa MO €ro MOJOXKCHUIO B
[TeproauuecKkoi cucTeMe J1. . Menzeneesa.

~ 3aKOHOMEPHOCTH H3MEHEHUS paZtyca aTOMOB XMMHUYECKUX JJICMEHTOB, METaJUIMUECKUX U
HEMETAINYECKUX CBOFCTB 110 TPYTITIaM 1 rIeproOIaM.

|



3nauenne [lepuonuueckoro 3akona 1 I1eproanyeckon CHCTEMbl XUMHUYCCKHX SIEMCHTOB
TUTS pasiamﬁﬂ Hayku u npaktukd. JI. . Menaenees — y4€HbIH ¥ rPaKIaHHH.

Xumuueckas CBSI3b. KoBaneHTHasi (mossipHast 7 HEToJIsIpHas) CBSI3b.
DIEKTPOOTPHIATENLHOCTD XMMUUECKUX 2JIEMEHTOB. VoHHas CBA3b.

Cremnenp  okuciaenus.  OKHCIHTENbHO-BOCCTAHOBHTENbHBIE — peakuun.  IIpomeccer
OKMCJIeHUs ¥ BoccTanoBieHUsI. OKUCIUTEIM U BOCCTAHOBUTEIH.

Xumuueckuit akcnepumenm:

n3yueHue 0Opa3loB BELECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBMC TMAPOKCHIA
HMHKA ¢ pacTBOPaMH KHCJIOT 1esouei, NpoBeIEeHHe OMNBITOB, WIUIIOCTPUPYIOIMX TPUMEPEI
OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX peakluil (ropeHne, peakini pasjioKeHus, COCIMHEHHUS).

Mexcnpeomemnole cenasu

Peasusaiiis MeXIIPEIMETHBIX CBsi3eil IPH U3yUYeHHH XUMHK B 8 Kiracce OCYIIECTBIACTCS
uepe3 MCIOJMB30BaHHE Kak OOLIMX eCTeCTBEHHO-HAYUYHBIX MOHATHN, Tak W TOHATHH,
SBJISIOLIMXCS] CUCTEMHBIMH JUISL OT/ICJIBHBIX MTPEJIMETOB €CTECTBCHHO-HAYYHOT'O IHKJIA.

OG6ue ecTeCTBEeHHO-HAYUHbIE [OHATHS: HayuHblH (akt, runoresa, TEOpHs, 3aKOH,
aHaaM3,  CUHTE3,  KjaccH(UMKalus,  IMEPUOJMYHOCTb,  HAOMIOACHME,  OKCNCPHMEHT,
MOJIEJTHPOBAHKE, H3MEPEHUE, MOJICIIb, SIBJICHUE.

duzpka: MaTepus, aroM, OJIEKTPOH, TMPOTOH, HEHTPOH, MOH, HYKIHA, H30TOIRL
PaZMOaKTUBHOCTb, MOJICKYNIa, OJIEKTPHYCCKUH 3apsl, BELIECTBO, TEIIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ras, (QU3MUYECKHe BEJIMUMHBI, €IMHHIBI H3MEPEHH, KOCMOC, IUIAHETBL,
3B&3/161, COJIHLIE. \

Buosorus: GporocuHTes, AbixaHue, dnochepa.

I'eorpadusi:  armocdepa, rujapocpepa, MHUHEpPANbl, TOPHbIC MOPOJIBL,  MOJCIHBIC
MCKOIaeMble, TonnH‘Bo, BOJIHBIE PECYpPChI.

9KJIACC ; _

BemecTBO H XUMIUecKast peakuust

Hepuoauqecmn 3akoH. [lepwoanueckas cucTeMa XHMHUYECKHX DJIEMCHTOB o N
Metneeesa. CTpOeHHE ' ATOMOB. 3aKOHOMEPHOCTH B HM3MCHCHHH CBOHCTB XMMHUCCKHX
IEMEHTOB [IEPBBIX, TPEX MEPHOJIOB, KalMs, KalbIMs W HX COCAMHEHWH B COOTBETCTBHH C
[IOJIOKEHHEM 2J1IeMeHTOB B [leprHoauuecKkoii cucreMe U CTPOCHHEM MX aTOMOB.

CrpoeHye BelecTsa: BHAbI XUMHUYECKOH CBsI3U. THIBI KPHUCTAUIMYECKUX PELIETOK,
3ABUCHMOCTD CBOWCTB BElIECTBA OT THIA KPMCTAJUTMYECKOH PEmETKM M BAJA XHMHYCCKOH
CBSI3H.

Knacm(bnxaum M HOMEHKJaTypa HEOPraHMYecKHX BerecTB. XHMUUECKHE CBOCTBA
BELLECTR, omocsaumxc;i K PA3/MUHbIM KJaCCamM HEOPraHHYeCKHX COEJMHEHHUH, reHeTuyecKas
CBSI3h HeopraHqucmx BemeCTB

Knaecu(pmcamdﬂ XHMHUECKMX peakiyui M0 pasIMdHbIM TPH3HAKAM (IO 4HCIy M COCTaBy
yqaCTBy}ome B peaKuM{ BEWECTB, MO TeroBoMy 3(dekry, M0 HM3MEHCHHMIO cTeneHemn
OKHCIICHHSI XHMquCKnx SMEMEHTOB, 110 00PaTHMOCTH, 110 YYacTHIO KaTaiu3aropa). JK30-
SHIOTEPMHUUCCKHE PEAKIIMH, TEPMOXUMUUECKHE YPABHCHHUS.

[Tousitie 0. CKOpocTH XuMuueckoil peakuuu. [lonstue 06 0OpaTHMBIX M HeoOpaTUMBIX
XHUMHYECKHX peakiusix. [loHsTHe O TrOMOTEHHBIX M TIETEPOreHHBIX PCAKLHUIX. [Tonsitue o
kartamuze. TlodsiTe O  XMMHYECKOM paBHOBecHH. akTopbl, BJIHSAIOMME Ha CKOPOCTH
ngnqecxoﬁ peaKIuy ¥ MOJOKEHHE XHMUUYECKOTO PABHOBECHS.




OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaKIHK, 3JIEKTPOHHBIN OajaHc OKHUCIUTEILHO-
BOCCTAHOBUTEILHON peakini. CoCTaBIeHHE YPAaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTCIBHAIX
peaKiii ¢ UCIIOJIL30BAHMEM METO/1a JIEKTPOHHOro Oajianca.

Teopusi IEKTPOJIUTHUECKON IUCCOUMALMU, DJIEKTPOIUTBI M HEIJIEKTPOJIUTEL KaTuoHsl,
AHHOHBI, MeXaHu3M JMCCOIMAIMH BEIIECTB € pa3sMYHBIMH BHIAMH XHMHUYECKOH CBSI3U.
Crenendb aucconuaunu. CuibHbIe U c1adble JIEKTPOIUTEL.

Peaxumn HOHHOro 0OMeHa. YCIoBHs TPOTEKaHUsl peakluil HOHHOro OOMeHa, MOJHbIE K
COKpaIIEHHbIE MOHHBIC ypaBHeHMs peaxkuuid. CBOHCTBAa KHCIIOT, OCHOBAHHUH M COJIe B CBETE
MpeJCTABIEHHH 006 SIEKTPOIUTHYECKOH auccounanmu. KauecTBEHHbIC pEaKluu Ha HOHBL
[ToHsATHE O I'MAPOJIN3E COJICH.

Xumuueckuil IKCnepumMennt:

03HAKOMJICHHME C MOJEISIMH KPUCTAIIMUECKUX PEUIETOK HEOPraHM4YeCKUX BCILCCTB —
METAUIOB U HeMeTayioB (rpagura u anmasza), CJIOXKHBIX BELIECTB (XJIOpHIA HATPUs ),
MCCIIeI0BAHNE 3aBHCHMOCTH CKOPOCTH XHMHUYECKOH peakiMh OT BO3ACHCTBHS pPasIMYHBIX
(pakTOpOB, MCCIIETOBAHHE IEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpouecca ANCCOLHALMH
KHCJIOT, IIEJIOUeH M coJied (BO3MOXKHO HCIIOJIB30BAHHE BHIEO MaTepHalioB), IPOBEJICHUE
OIBITOB, WJUTIOCTPUPYIOIINX [PU3HAKK TPOTEKAHHS PEaKinii HOHHOIO obmena (oOpazoBaHue
ocajuka, BblJeJeHHE rasa, 00pa3oBaHHME BOZbI), OMNBITOB, HITIOCTPUPYIOMIUX MPUMEPEI
OKHCITHTETbHO-BOCCTAHOBUTEILHBIX PeaKiHil (ropeHue, peakiin pasIokKeHusi, COCAMHCHHS),
pacro3HaBaHME HEOPraHMYECKMX BELIECTB C IMOMOLIbIO KaYeCTBEHHBIX peaklMit Ha MOHBI,
pellieHNHe IKCIIEPUMEHTAIbHBIX 3a/1a4.  +

Hemeraibl H HX COCANHEHUS

O6uids ' XapakTepucTHKa rajoreHos. OCOOCHHOCTH CTPOCHHS ATOMOB, XapaKTCPHBIC
crerienn okuciienus. CrpoeHue W (u3nyecKkue CBOHCTBA MPOCTBIX BELIECTB — TalOrCHOB.
XHMqu‘crcpfe CBOMCTBA Ha MpuUMepe Xjopa (B3aMMOJEHCTBHE C MeTaUlaMH, HEMETa/UIaMH.
LesIouaMH). XnopOBondpon CongHasi KHACJIOTa, XMMHYECKHE CBOMCTBa, TMOJYyYCHHE,
npumeneHue. JleiicTBre XJI0pa ¥ XJI0POBOIOPO/Ia Ha OPraHu3M 4eJI0BeKa. BakHe# e XJa0puibl
M MX HaXOXKJIEHUE B MIPUPOJE.

O6uias  xapakrtepuctuka ajieMeHToB VIA-rpynnbl. OcoOeHHOCTH CTPOCHHS ATOMOB,
xapakTepHble cTerienu okucienns. Ctpoenue W (Qu3MUYECKHe CBOMCTBA IPOCTBIX BCIICCTB —
KHCI0POJIa U Cepbl. AJUIOTPOITHBIE MOAM(HUKALMK KUCIOPOAA H CEPBI. XuMHUYeCcKre CBOMCTBA
cepbl. CepoBOJIOPOJI, CTPOCHHE, (DH3HYECKHE M XMMHYECKHE CBOHMCTBA. OKCHIBI Cepbl Kak
MPEICTABATENH KHCIOTHBIX OKCHJIOB. CepHasi Kuc10Ta, (pU3HUECKHE ¥ XUMHYECKHE CBOMCTBA
(oOmme  Kax HpEACTABATENS | Kjacea KMCJIOT M crienuduueckne). XHMHUCCKHE PEaKUHUH,
uemamne B OCHOBC HpOMbIIUHeHHOFO criocoba 1nosyueHus CepHOil KucaoThl. [Ipumenenue
CEpHOH Kkuchorsl. Comn CEpHOI KMCIIOTBI, KaYeCTBEHHAs peaKius Ha Cyyib(aT-HoH. Haxoxnenue
cepbl! M €€ coeamHeHMil | B npupoje. XUMHYECKOe 3arpsa3HEHHE OKpYIXKalOIIeH Cpebl
COEMHEHUSIMU - CEpBI (KUCTIOTHBIE JIOK/IM, 3arps3HEHHe BO3IyXa M BOJOEMOB), CIOCOObI €IO
npenompameﬂm.

O6u1a51 xapaktepucTuka siemenToB VA-rpynibl.  OCOOCHHOCTH CTPOCHHs aTOMOB,
XapAKTEPHBIC CTETICHH  OKHCJICHMSL. A30T, pacrpocTpaHeHne B Ipupose, (usuueckne u
XUMHUecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHaK, ero Gu3n4eckne i XUMHYECKHE
CBOMCTRA, roydeHne u npumenenue. Conu aMMOHUS, MX (U3HYECKHE U XUMUIECKHE CBOMCTBA,
npumenenne. KadecTBeHHas peakuusl Ha MOHBI aMMOHHs. A30THas KHUCJIOTA, e€ TOJIyueHHE,
Gu3nueckne ¥ XMMHYECKHe CBoMcTBa (OOuIMe Kak MPEACTaBUTENs Kiacca KHCIOT |
criennduyeckue).  McrnonbzoBanne HUTPATOB M COJEH aMMOHMSI B Ka4ecTBE MHHCPAILHDLIX



yno6penuif, XHUMHYECKOe 3arps3HeHHe OKPYIKaIONIeH Cpeibl COeTMHEHUAMH a30Ta (KHCIOTHBIE
lIO)KIII/I,§3an$I3HeHI/Ie BO3/lyXa, MOYBBI U BOJOEMOB). Docdop, almoTpornHele MOAU(DHUKALKH
(boccboﬁa, dusnueckne u Xxumuueckue cpoictBa. Okena docdopa (V) u docdopHas kuciora,
(1)1/1314‘!6%21(1/16_ M XMMHYecKHe cBoicTBa, nosjydenue. Mcemonb3oBanue ¢dochaToB B KayecTBe
MHHEPAJILHBIX Y100peHHuii,

d6maﬂ xapakTepuctuka 1eMeHToB [VA-rpynnel. OcCoO€HHOCTH CTPOEHHS aTOMOB,
xapaKTepHme CTENEHU OKUCJICHHUS. YTIepoJl, aJlIoTPONHbIe MOAU(UKALIMU, PaCIPOCTPAHEHHE B
npupozxe buznueckue U Xxumuueckue cBoicTa. AncopOuusi. KpyroBopot yriepoia B npupoJe.
OKcuJIB yritepoa, ux (U3uuecKue i XMMHUYECKHe CBOMCTBA, JEHCTBHE HA JKHBBIE OPraHU3MBL
nonyqeﬁne U [IPUMEHEHHE. DKOJIOTMYeCKHe MpodseMbl, CBsi3aHHble ¢ okcuaoM yriepoxaa (IV),
THITOTe3a 1JI0OAIBHOrO MOTEIUICHUs KIIMMaTa, MapHUKOBBIA 3G ¢ekT. YronpHas KHcioTa U eé
COJIM, UX (PU3MUECKHE M XHUMHYECKHE CBOHCTBA, MOJy4YeHHEe M NpumeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-umoHbl.  Mcmonb3oBanue — kapboHaTOB B OBITY, MEIMLHHE,
IPOMBILIIEHHOCTH U CEJIbCKOM XO03sIHCTBE.

[lepBonauanbHbpie MOHATHS 00 OpPraHMYECKHMX BEIIECTBAX KAaK O COCAMHEHHSX YIjiepoja
(MeTaH, 9TaH, OSTWJIEH, AalUETWJIEH, 3TAaHOJ, IJIMLEPHUH, YKCycHast kuciora). [lpupoansie
HCTOYHUKH YIJIEBOJIOPOJIOB (Yrosib, MPHUPOJHBIA ra3, He(Th), MPOAYKTbl HUX MepepaboTKu
(6ensuH), uX posib B OBITY M NPOMBILLIEHHOCTH. [loHaTHe 0 OMOJOrHYEeCKH BaXKHBIX BEIIECTBAX:
KHpax, OeflkaX, yrjaeBoAaX — M MX pOJM B JKM3HH uejoBeKka. MarepualbHOE EIMHCTBO
OpraHMYecKMX U HEOPraHUYECKHX COeJIMHEHUH.

Kpemuuit, ero Qusuueckne M XWMHYECKHE CBOWCTBA, MOJyYeHHE H IPHMEHEHHE.
Coenunenns kpemuus B npupozxe. OOwmwme mnpescrasinenus o6 okcupe kpemuus (IV) u
KPeMHHEBOH KucsioTe., CHJIMKAThI, UX HCIIONB30BAHHE B OBITY, B IIPOMBIIIEHHOCTH. BaxHeiiue
CTPOUTEIbHBIC, MaTepHasbl: KepaMuKa, CTEKJI0, LeMeHT, OerToH, xkejne300eToH. [lpobGnembl
6e30M1aCHOT0 MCTIOJB30BANMS CTPOMTEIBHBIX MATEPHAJIOB B [TOBCEAHEBHOM JKH3HH.

Xiimmqecmu? IKCnepumenm:

u3yJeHue 06p_a3u03 HEOPraHWYEeCKUX BEIIECTB, CBOHCTB COJISHOM KHCJIOTBI, IIPOBEAECHHE
KAYeCTBEHHBIX PEaKIil Ha XJIOPUI-UOHBI ¥ HAOJIIO/IEHUE MPU3HAKOB UX MPOTEKAHHUS, OIIBITHI,
oTpaarolie (puznyecKkue U XMMHUYECKHE CBOMCTBA raJIoOr€HOB W HMX COCAMHEHHMH (BO3MOMKHO
HCIIOB30BAHNE BHJICOMATEPHAIIOB), O3HAKOMJIEHHE ¢ 00pasiaMHi XJIOPHAOB (ralOreHHIOB),
0’3Ha1<01\{4nenne ¢ obpasuamu cepbl M e€ COCAMHCHMAMH (BO3MOXKHO —HCIIOJb30BaHHE
BuﬂeomaTepnanos) ‘Ha6moﬂenne npouecca  oOyrjaMBaHMs — caxapa  IOJ  JICHCTBHEM
I(OIHHCH"l"pI/IpOBaHHOI/l CepHOM kncnonl, myquHe XMUMUYECKUX CBOWMCTB pa30aBIEHHON CEpHOM
KUCIIOThI, TPOBEAEHHE KaueCTBEHHON peakuun Ha cyib(ar-uoH ¥ HaOJIoJCHHE NpH3HaKa e€
MPOTEKAHS, 03HAKOMJICHHE ¢ (DHU3MYECKHMU CBOMCTBaMH a3ota, ocdopa M MX COeIMHEHHIt
(BO3MO)i<ﬁO MCITONIL30BAHUE BHICOMATEPUANIOB), 00pa3iiaMu a30THBIX U (hOCHOPHBIX yI100peHHH,
nonyqenue coana}me pacro3HaBaHue M H3y4YeHHe CBOHCTB amMMHuaka, IIpOBEIeHHE
KAYeCTBEHHBIX | peakimii | Ha MOH amMMOHHs H  (ochaT-MOH M H3YYEHHE MPH3HAKOB HX
MPOTEKAHMUS, BBaI/IMOﬂeI/ICTBHe KOHUEHTPUPOBAHHON a30THOH KHUCJIOTBI C MEIBIO (BO3MOXKHO
chonbéoaanne BU/ICOMATEPHAIIOB), HM3YUYEHHE MOJEJIeH KPUCTANIMYECKHMX PELIETOK ajimasa,
rpadura, Qyepena, 03HAKOMJIEHHE ¢ MpoueccoM ajacopOuuy  pacTBOPEHHBIX BEIIECTB
aKTHBHPOBAHHBIM YITIEM M yCTPOMCTBOM MPOTHBOrasa, MojydeHue, coOupanue, pacrno3HaBaHue
1 I/IB}"{CHI/IG CBOWCTB YIJIEKHUCIOrO Ta3a, MpOBeJeHHE KaYeCTBEHHBIX peakluil Ha KapOoHAT W
cnnm(ar MOHBI M M3yYCHHE | NIPU3HAKOB HMX [MpPOTEKAHHs, O3HAKOMJICHHE C MPOAYKIHEH
cunmcamon l'IpOMbI[LUIeHHOCTI/I pelIeHHe HKCIEPHMEHTATBHBIX 3a/1ay 110 Teme «Baxuenme
HeMeTaﬂHb] 1 ux coeJmHeHm» » ity



MeTaaabl H HX COeAHHEHHSI

O61nas XapakTepUCTUKA XHMHUECKMX OJIEMCHTOB — METAUIOB HAa OCHOBaHWH X
nosoKkeHus B [1epHoMuecKoil cHecTeMe XUMHYECKHX JJIEMEHTOB J1. . MenpeneeBa u CTpOCHHUS
aToOMOB, CTpoeHne MeTayoB. Metaminyeckas CBA3b M MeTaIHHecKas KpHCTaTHYeCKast
pemeTKa 3ne1<rpoxummecrmn psll  HanpsDKeHHiT MeTauioB. (DU3MYECKHE M XUMHUHYCCKHE
cBOMCTBA MeTalluIoB. OOLIKE CrOCOOb! TMOJTYUEHUs METaIOB. [ToHsiTHe 0 KOPPO3UH METAJIIOB,
OCHOBHBIE CII0COOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, JIOPATIOMHHHHN, OpOH3a) 1
WX TIPUMEHEHHE B OBITY ¥ IPOMBIIIIEHHOCTH.

U_leJ'[O'{HbIC MeTa/UTBL: ToJ0XkeHue B [leproanyeckon CHCTEME XUMUYECKHX SJICMEHTOB J1.
. MeHz{eneeBa, CTPOCHHE HUX ATOMOB, HAXOXKICHHE B IPHPOJE. Duszuueckue U XUMHYECKHE
cBoifcTBa (Ha npumepe HaTpHs U Kajus). OKCHIBI M THAPOKCHIIbI HATPHS M KAJIHsL. [Ipumenenue
[1IEJJOYHBIX METAJJIOB U HX COCAMHEHHUH.

[LleouHO3eMeNbHbIE METaIbl MarHui W KalblHi: MOJIOKEHHE B [lepuonnyeckoi
CHCTEME XHMHYECKHX 3JICMEHTOB JI. 1. Menjeneesa, CTpOGHHE WX aTOMOB, HaXOXKJICHWC B
npnpone dusnyecKre 1 XMMHUECKHE CBOWCTBA MarHusi ¥ Kajblus. BaxHeHne COCIMHCHNM
KaJbLMs (OKCHJL, THAPOKCH, cOJn). KECTKOCTD BO/BI H crocoObl €€ yCTpaHEeHHMSI.

ASTIOMUHHI: rToytokeHue B llepnoinveckoi cucTeMe XHMHYECKHX JJICMEHTOB . N
MeHeseeBa, CTPOCHHE aTOMa, HaXOXK/ICHHEe B MPUPOZE. dusnyecKkue U XUMHYECKHE CBOMCTBA
amoMuHusa. AMMOTEpHBIC CBOMCTBA OKCHA U THAPOKCHIA alIOMUHUA.

Weneso: mnongoxkenue B Ileproauueckod CcUCTEME XHMHYECKHX DJIEMCHTOB . .
Menjieneena, CTpoOeHUE aToma, Haxoncneﬂne B npupoje. Du3nueckue U XMMHYECKHE CBOMCTBA
xenesa. OKCHIbI, THIPOKCHIBI H comu oKenesa (1) u xenesa (III), nx cocras, CBOKMCTBA H
MOJIyYeHHE.

Xumuueckullt Ixcnepumenm:

O3HaKOMJICHHE  C o0pa3lamMi METaUIOB M CIUIABOB, HX (H3HYCCKUMH CBOHCTBaMH,
H3ydeHHe pe3ysibTaToB KOPPO3MH METasjioB (BO3MOKHO HCIOJIB30BAHHE BHIE€OMATEPUAIIOB),
0coBeHoCTel B3aNMOIEHCTBHSL OKCHIA KAJIbLIMsl U HATPHUsI C BOJOH (BO3MOXKHO HMCIIOJIB30BAHME
Buneoma1epuanoa) HCCIIeIOBAaHME CBOMCTB KECTKOW BOJBI, Ipollecca TOpEHHMs JKEIe3a B
KHCI0pOJIe (BO3M0>KH0 MCIIOIB30BAHUE ~ BHJICOMATEPHAJIOB),  MPHU3HAKOB  IPOTCKAHHA
KaueCTBEHHbBIX peaxunu Ha MOHBI: MATHMS, KaJbllMsl, aTIOMHHUS, UKMHKa, Kenesa (1) u xenesa
(11D), meau. (1T), HABIIOICHHE M OIHMCAHUE TIPOLECCOB OKpalllMBaHUs TUIAMEHH HOHAMH HATPHS,
Kamus W KajbLust (BO3MOXKHO HCIIONb30BAHME BHICOMATEPUATIOB), HCCIEIOBaHUE amM(pOTEPHBIX
CBOWCTB rMIAPOKCH/I ATFOMUHNS M THIPOKCHIA LIMHKA, PELIEHUE IKCIEPUMEHTAIbHBIX 3aja4 1o
Teme «BajkHelye MeTauibl U UX COCIMHEHUS.

XuMusi 1 OKpyZKalomasi cpeaa

Bemectsa 1 MaTepUalbl B MOBCEJIHEBHOM KHU3HU YC/IOBEKA. BezonacHoe UCIOJIb30BaHHE
BEMIECTB M XHMHUYCCKHX peakuuii B Obity. [lepBas momoIlb MPH XHMHUYECKHX OXKOrax H
OTpaBHeHI/IHX.

XuMuueckoe 3arpsasHeHue OKpyKaioleil cpebl (npeesibHas 10MycTuMas KOHLCHTpalHs
gerects, naee — [JIK). Posib XUMUU B PELICHHH SKOJIOTHYECKHX [POOIIEM.

Xumuueckuit IKCRePUMeHm:

u3yuenne 0Opa3oB MaTEPUANIOB (CTEKIIO, CIIJIABBI METAIOB, MOJHMEPHLIC MaTepHabl).

Mexcnpedmemnbie c6a3u

' Peanmsais MemnpenMeTHbl\ CBSI3EH NIpy M3yYeHHH XMMHMH B 9 KJlacce OCYLIECTBIISACTCA
qepe3 i HCHOHBSOBaHMe KaK ' (00LIMX  €CTECTBEHHO-HAYUHbIX [OHATHH, TaK H MOHSITHH,
SIBIISHOIIMX CSI CI/ICT@MHBIMI/I JUISL OT/IEJIBHBIX [IPEJIMETOB €CTECTBCHHO-HAYYHOIO HHKJIA.
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Q6mﬁe fecieCTBe}iHO-Haqume MOHSTUS: HAyuyHbIM (axT, rumoresa, 3aKOH, TEOpHS,
aHAIN3,  CHHTE3,  KIacCH(UKALMs,  NEPUOAMYHOCTb,  HAONOJIEHHE,  IKCIEPHMEHT,
Mquennboaaﬂné, M3MEpPEHHE, MOJIENh, SIBJICHHE, MAaPHUKOBLI Q(EKT, TEXHOIOIHs, MaTePUATbI.

(D;I/BI/IKB.Z- MaTepHsi, aToM, OJJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJHJ, H30TOIIBI,
PaJMOAKTUBHOCT,  MOJIEKYJIa, 9JIEKTPUYECKMH  3aps], IPOBOJHUKH, [OJIYIIPOBOIHHMKH,
Jmanexfpnxn, (oTO3IEMEHT, BELIECTBO, Te0, 00bEM, arperaTHOe COCTOSIHME BEIlecTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTALIMYECKass peLIéTKa, CIUIaBbl, (U3UUYECKHE BETUYMHBI,
e/IMHULIBI U3MEPEHUS, KOCMUYECKOe MTPOCTPAHCTRO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buosnorus: ¢Gorocunres, avixanue, OGuocdepa, sKOcHCTEMA, MHHEPATbHBIE yIO0OpEHHS,
MHKDO3JIEMEHTBI, MAKPOJIEMEHTEI, TUTATEIbHbIC BEIIECTBA.

Féorpacbm: arMocdepa, = ruapochepa, MHHEpasbl, TOpPHBIE IOPOJbI, [OJIE3HbIE
HCKOIaeMble, TOIJIMBO, BOJHBIE PECYPCHI.



|
HJIAHI/IPYEMI)IE PE3YJBTATHI OCBOEHUSI ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

JMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE Pe3y/IbTAaThl OCBOEHHS MPOrpaMMbl  OCHOBHOTO obuiero oOpa3oBaHMs
JIOCTUTAIOTCA B X0/Ie 00yHeHHs XUMHUH B CIMHCTBE yueOHOW ¥ BOCITMTATENIBHOH JEATEIBHOCTH B
COOTBETCTBAM = C  TPAAMWLMOHHBIMH  POCCHHCKMMM  COUMOKYJIBTYPHBIMH M JyXOBHO-
HPABCTBCHHBIMHM LEHHOCTSIMH, NPUHITHIMH B ofuecTse MpaBUIaMU ¥ HOpMaMmH IOBCACHHSA U
CIIOCOGCTRYIOT TIPOLIECCAM CAMOTIO3HAHHS, CAMOPA3BUTHS H COLMAIM3AIH 00y4JaroLuXxcsl.

JIMYHOCTHBIE PE3YIbTAThl OTPAKAIOT TIOTOBHOCTDH 00yuaromuxcs PyKOBOJCTBOBATHCS
CHCTEMOM TMO3MTHBHBIX [IEHHOCTHBIX OPHEHTAIMH ¥ pacliMpeHue OMbITa ACATCIBHOCTH HA eé
OCHOBE,| B TOM 9HCJIC B HaCTH!

1) naTpHOTHYECKOr0 BOCITHTAHHUSI

IEHHOCTHOrO OTHOIIEHHS K OTEUeCTBEHHOMY KYJIBTYPHOMY, HCTOPHHUCCKOMY H HAy4YHOMY
HAC/TEMIO, MOHUMAHMsS 3HAUEHHS XMMMUYECKOH HayKH B JKM3HH COBPEMCHHOTO o0urecTna,
CIIOCOGHOCTH BJIaZeTh JAOCTOBEPHOH MH(pOPMALMEH O MEPEIOBbIX AOCTHIKCHHAX M OTKPBITHIAX
MHPOBOW M OTEUECTBEHHOH XMMHH, 3aHHTCPECOBAHHOCTH B Hay4HBIX 3HAHHAX 00 YCTPOHMCTBE
mMupa u od1ecTBa;

2) rpakJIaHCcKoro BOCHUTaHus:

MpeACTaBICHUst O COLMATBHBIX HOpMaxX M MpaBHJax MEXIMYHOCTHBIX OTHOILCHHUH B
KOJIJIEKTHUBE, KOMMYHHKaTHBHOM KOMIIETEHTHOCTH B 00111€CTBEHHO MOJIE3HOH,
yueGHOMCCIIeI0BATENIBCKOH, TBOPYECKOH W Apyrux BHAX NesITeIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3Hoil COBMECTHOM AEATEILHOCTH TPH BBINOIHCHAN yueOHBIX, 103HABATEIbHBIX 3a/ad,
BBINOMHEHUH XHMHUECKUX AKCIIEPUMEHTOB, CO3[aHHH Y4eOHBIX IPOEKTOB, CTPEMIICHHS K
B3AUMOIIOHUMAHHIO ¥ B3aUMOIIOMOLIM B rporecce STOH y4eOHOH AesTe/IbHOCTH, TOTOBHOCTH
OLCHHBATH (CBO& MOBEJACHHE M [MOCTYNKH CBOMX TOBapHIICH C MO3HIHMHA HpPaBCTBEHHBIX H
PABOBLIX HOPM € yYETOM OCO3HAHHS MOCJIEJACTBUM ITOCTYIKOB]

3) EHHOCTH HAYYHOT O TIO3HAHMSI

MUPOBO33PEHUYCCKIE ' MpPE/ICTaBICHAA O BElECTBE M XMMHYECKOW  peaxiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BHTHs HAyKH M COCTABJISIFOLIIME OCHOBY JUIS
MOHMMAHMS  CYIIHOCTH | HAYYHOH  KapTWHbI ~ MHMPa,  [PCACTABJICHMA 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHA NPUPO/IbI, B3AHMOCBA3AX yesloBeKa ¢ MPUPOIHOH cpeor, o poJH
XMMUH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[O3HABATE/ILHbIE MOTHBBI, HAIpaBjieHHbIE Ha IOJIyUYCHHC HOBBIX 3HAHWH TI0 XHUMHH,
HeoOXO/MMBIE T O0BSCHEHMs HAOJIIOAAeMBIX TPOLECCOB M SBJICHUI, [103HABATEIHHOM,
uH(GOPMAIIMOHHON U UHTATEJILCKOH KYJIBTYPbI, B TOM 1HC/IC HABIKOB CaMOCTOSTEIbHOM paboTHI
¢ yueOHbIMH TEKCTAMM, CIIPABOYHOH JIUTEPATypPOil, AOCTYIHBIMA TEXHUYECKAMH CPEICTBAMH
MH(bopMauHOHHbIX TEXHOJIOTUH;

MHTEpeC K 00YUeHHMIO W MO3HAHUIO, 0603HATENLHOCTb, TOTOBHOCTb M CIOCOOHOCTD K
capMo00pa3oBaHmio, MPOEKTHON 1 HCCIIe0BATEIIbCKOM JICATeIbHOCTH, K OCO3HAHHOMY BLIOODY
HanpaBﬁeHHOCTu n ypoBHisi OOyueHus B JlaibHEeHIIeM;

4) hopMHpOBAHUSI KYJILTYPBI 310POBBSI:

'0CO3HAHME LEHHOCTH  HKH3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 30POBLIO,
YCTAHOBKH  Ha  370pOBbI 00pa3 IKM3HH, OCO3HAHWC [IOCJIEJCTBUM M HENpHUsTHE BPEJIHbIX
npuBbIUeK (ymoTpeOJIeHusT ankoroJis, HapKOTHKOB, KypeHHsi), HeoOXOANMOCTH coOmoIeHus



npaBui 0e30MACHOCTH IPH OOpalCHUH ¢ XMMHYECKMMH BELIECTBAMH B OBITY M peajbHOMH
KU3ZHH;

5) Tpy10BOr0 BOCIIHTAHMS:

HHTEPEC K MPAKTHIECKOMY H3YUEHMIO MTPO(eCccHii M Tpyaa pa3JudHOro poja, yBaKEeHHE K
TPyAy MW pe3yjpTaraM TpyJIOBOH JEATEILHOCTH, B TOM YHCJIC HA OCHOBE I[PUMCHEHHS
MPeIMETHBIX 3HAHWH [0 XUMHH, OCO3HAHHBIH BBIOOP HHIMBHAYalIbHOH TPAaCKTOPHH
NPOJIOJIKEHHsT 00pa3oBaHis ¢ YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEmHOH MpopecCHOHaNbHON IeITeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHMUIT, FOTOBHOCTD a/IalTHPOBATHCS B IPO(ECCHOHAIBHON Cpee;

6) 9K0JIOrHYECKOTr0 BOCITHTAHHS:

3KOJIOMMYECKH [1e1eC000pa3Hoe OTHOMIEHHE K MPUPOJIE KAK MCTOYHUKY JKU3HH Ha 3emre,
OCHOBE ‘€€ CyLIEeCTBOBAHHs, MMOHUMAHKME [EHHOCTH 3I0pOBOro M Oe3omacHoro odpasa »KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TICHXHYECKOMY 310POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOIEH s IIpaBuil 0e301IacHOroO MOBEACHUs ITPU paboTe ¢ BElLIECTBAMU,
a TaK)Ke B CUTYaIlMsX, YTPOIKAIOIIMX 3/I0POBbIO U )KH3HH JIIOJIEH;

CIOCOOHOCTH TMPUMEHSITh 3HAHUS, IOJIy4YaeMble IIPH H3YyYCHHH XHUMHH, Ul PELICHHS
3aJ1a4, CBA3aHHBIX C OKPYIKAIOIIEH IPUPOIHON CPe/Ioi, IUIsl MOBBILIECHUS YPOBHS 9KOJIOTHYECKON
KYJIbTYPBI, OCO3HAHMsI IJIOOATBHOrO XapaKTepa 9KOJOTHUeCKHX MpoOJIeM M IMyTeH UX PeIlieHMs
MOCPEACTBOM METOJIOB XUMHH, 9KOJIOTHYECKOTO MBIIJIEHHS, YMEHHUSI PyKOBOJACTBOBATLCA UM B
[103HABATEILHON, KOMMYHUKATHBHOM M COLMAIILHOM MPaKTHKE.

v

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmeTanpeaMETHBIX pe3yJIbTaTOB BBIACIISIOT 3HAYMMBIC JUISA bopmupoBanus
MH,pOBo§3peHnﬂ OOIIeHayyHBIC TOHATHS (3aKOH, TEOpPHs, NMPHHLHKII, THIIOTe3a, dakr, cucrema,
MPOIIECE, IKCIIEPUMEHT U JPYToe.), KOTOPBIE MCIOJIL3YIOTCS B €CTECTBCHHO-HAYUHBIX yueOHBIX
npeaMeTax | Mo3BOJISAIOT Ha OCHOBE 3HAHMUIT U3 ITHX npeamMeToB (OPMHUPOBATE MIPEJICTABICHHE O
LIEJIOCTHON HAy4YHOH KapTHHE MHpa, ¥ YHHBEpCaJbHble yueOHble NEHCTBHUS (IO3HABATE/IbHBIE,
KOMMYHHKATHBHBIC, PErYJISTHBHbBIC), KOTOpbIE obecreunBaroT (HOpMUpOBAHHE T'OTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYLIECTBICHHIO yUEOHOM JIeATETbHOCTH.

ITo3naBaTebHBbIC yHuBépcanbuble y4yeOHbIE 1efiCcTBUSA

bBasoBbie Jornueckue gecTBus:

YMEHHs  HMCHOJB30BATEL | IPUEMBI  JIOTHYCCKOI0  MBIUUICHHs TIPH  OCBOCHHH 3HAHUU:
pacKpbIBaTh ! CMbICH XUMHYCCKUX | TOHATHH  (BBUICJISITE  HMX  XapakKTepHbIC  MPHU3HAKH,
yCTaHaBIMUBATE B3&HMOCBH3}> C IlpyI‘HMH [IOHSITUSIMH), HCIIOJIB30BAThH MOHATHS JUlsl OOBACHEHHS
omenbﬂblx (baK‘TOB b 'HBHCHHH BBI6HpaTb OCHOBaHHUS W KPHUTEPHH JUIS KJ1acCHu(pUKalum
XUMUYUCCKHIX BELIECTB U XHUMHYECKUX peaxunu yCTaHaBJIUBaTh IPUYMHHO-CIICACTBEHHbBIC CBA3H
MEWKLY 0OHEKTAMH M3YYCHUS, CTPOUTDH JIOTHUECKHE pacCyKAeHHs (MHIYKTHBHBIC, 1€AYKTHBHLIE,
1o aHan:omn), JleJ1aTh BBIBOJIBI U 3aKTIOUCHMUS,

YMEHHE HPUMEHSTh B MPOLECCE TMO3HAHMS TOHATHS (IIPEJAMETHBIC U MeTarpeJIMeTHBIE),
CHMBOJINYECKHE (3HAKOBBIE) MOJEJIH, HCIOJIb3yeMble B XHMHH, PeoOpasoBbIBATH LIHPOKO
NIPUMEHSIEMBIE B XHUMUHU MOJIETIBHBIE HpeILCTaBHéHHﬂ — XUMHUYECKHH 3HAK (CHMBOJI JIEMEHTA),
XUMHUecKas ¢Gopmysa W ypaBHEHHME XHUMHYECKOH peakiuu — TpH pEelICHUH yuebHo-
MO3HABATENILHLIX  3a4a4, ¢ Y4ETOM OTHX MOJEJBHBIX IpPEACTABJICHHHE BBUIBIATE U
XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKH M3y4aeMbIX OOBEKTOB — XMMHYECKHX BELIECTB H
XHMﬁqecxnx peakiinii, BBISBISATL OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBS3H U
MPOTUBOPEUNS B U3ydaeMBbIX ITPOLIECCax U SIBJICHUSIIX.



BazoBble Hec/ie10BaTe/IbCKHE AeicTBHUS:

yMeHHE HCTOJb30BaTh OCTABICHHBIE BONPOCHI B KA4EeCTBE MHCTPYMEHTA MO3HAHMA, a
TaK)Ke B KAUECTBE OCHOBBI JUld (DOPMHPOBAHMS THIIOTE3bI IO MPOBEPKE MPaBUILHOCTH
BBICKA3BIBAEMBIX CYXKICHHH;

‘HpI/IO6peTeHH€ OIBITA MO TJIAHUPOBAHUIO, OPraHM3alMK H IMPOBEACHHUIO YHCHHHYCCKHX
IKCTIEPHMCHTOB, YMCHHE HAOJIOATh 33 XOJIOM Ipoliecca, CaMOCTOSTEe/IBHO MPOrHO3UPOBATh €ro
pesynbTat, (OpMyJIMpOBaTh 000OIIEHHsS M BBIBOJBI 1O pE3yJbTaTaM MPOBEEHHOIO OIbITA,
MCCIIEZIOBAHKS, COCTABIISATh OTUET O npojieiaHHoN paboTe.

PhﬁbTa ¢ nadopmanmeii:

ymeHHe BHIOMPATH, AHAJM3UPOBATh i HHTEPHPETHPOBATH HH(POPMALHIO Pa3/INYHBIX BUIOB
1 (pOPM MPEICTABIIEHHS, [TOTYYAEMYIO U3 PA3HBIX HCTOYHHKOB (HayYHO-IIONYJIAPHAs JHTEpaTypa
XHUMUUYECKOTO  COJEpIKAHUsI,  CIPABOUHBIE MMOCOOMS, Pecypehl NurepHera), KpUTHYECKH
OLICHMBATH NPOTUBOPEUNBYIO U HEJIOCTOBEPHYIO HH(pOPMALIUIO;

yMEHHE TIPUMEHSTh Pas3/IMIHbIE METOBI H 3aNPOChI TNPH MOHUCKE U orbope uH(pOpMaLKK U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX JUIsl BBITOJIHEHHUS yueOHBIX U MO3HABATEIIbHBIX 3a/1a4
OIIPE/IENEHNHOTO THUIIa, MPHOOPETEeHHE OIbITa B 00IACTH MCIOJIBb30BAHHSA HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIa/IEHNE KYJIbTYPOH aKTHBHOIO MCTIOJIB30BAHUS Pa3IMHHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATENBHO BbIOWPATH  ONTHMAJILHYIO (bopmy mpeacTaBICHHS
uHGOPMAIHK M WIIOCTPUPOBATH pPeliaeMble 3aadyd HECI0KHBIMA CXCMaMH, JHarpaMMaMi,
apyruMu GopMamu rpaguKy U UX KOMOMHALMAMH;

yMeHHe HCIOoJIb30BaTh W AHAIW3MpOBaTh B Ipolecce yueGHONH M HCCIIEI0BATENIBCKOM
JeSITeLHOCTH HHYOPMALHIO O BITMSHHH IIPOMBIULICHHOCTH. CEILCKOTO XO34HCTBA M TPAHCIIOPTA
HA COCTOSHUE OKPYIKAOIIEH IPUPOTHON CPEbI.

Kommynmca'runﬂme yHHUBEpcaJdbHbIe yueOHble 1eHCTBHI:

YMEHHsI 3a/aBaTh BOMPOCHI (B Xoxe auajora H (MM) JAMCKYCCHH) 10 cymeCTBy
oGeyknaemoit  TeMbl, (OPMYJIMPOBATh CBOM  MPEATOKEHHS  OTHOCHTEIBHO  BBINIOIHCHHA
MpeJUIOKEHHOM 3a1a4H;

yMeHItsl IPE/ICTABIIATH MONYUCHHBIC Pe3y IbTaTEI [103HABATEJILHOM €S TEIbHOCTH B YCTHBIX
M THCBMEHHBIX TEKCTaX; JeJarTh [PEe3CHTAINIO pPE3yJIbTaTOB BBINOJHEHUS XHMHYCCKOro
oKcrepiMenTa (1aBopaTopHOro OIbITa, JabopaToOpHOH paboThl MO HCCICAOBAHMIO CBOMCTB
BEIECTB, y4eOHOro MPOEKTa);

yMEHUsI yqe6ﬂoro COTPY/IHUUECTBA CO CBEPCTHUKAMHM B COBMECTHOM 03HABATEbHON H
MCCJIeIIQBaTeﬂbCKOl/I HGHTEHBHOCTI/I pu petieHuH BO3HHKAIOLIHX npobJieM Ha OCHOBE y4éra
o01IMX | MHTEPECOB | cornacosanus no3utui (obcyxkaeHus, oOMeH MHEHHSIMH, «MO3TOBbIC
LITYPMBDY, KOOPIMHALLMS COBMECTHBIX JICHCTBHI, ONpe/ieieHHe KPUTEPHEB 110 OLICHKE KadeCTha
BBITOJTHEHHOM pabOTHI U APYTHUE).

Pery.rmnmuble yHHBepCaJAbHbIC yueOnble AeiicTBus:

yMeHHE CaMOCTOAITENIbHO OMPEACIATE LM JIESITCIBHOCTH, TJIAHUPOBATh, OCYILIECTBIISTh,
KOHTPOJIMPOBATh W NpH ' HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEATCIBLHOCTD, BBIOMPATDH
naubosnee  dhdexTuBHble - CrocoObl - pelieHus  y4eOHbIX W IO3HABATCILHBIX — 3aat,
CaMOCTOSITE/IbHO COCTABIIATH WM KOPPEKTHPOBATH MPEUIOKEHHBIH aIrOpuT™ JCHCTBHE pH
BBIMOJTHEHNN 3aJaHiii ¢ Yu&TOM IOJyYCHHs HOBBIX 3HAHUH 00 H3yyaeMbIX o0BeKTax —
BEIECTBAX U peaKiUsX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOr0 pesyJbTara 3asIBJICHHON LIEJIH,
YMEHHE HCTIOJIH30BATE 1 HANM3HPOBATH KOHTEKCTEL, MPE/IAracMbIc B YCJIOBUH 3aJlaHHH.



IIPEJ],METHI)IE PE3YJIbTATDI

B

COCTABE IIpeAMETHBIX PE3YJIbTATOB [0 OCBOEHHIO 0053aTEJIbHOI0 COJIEpKaAHU,

yCTaHOBHeHHOFO JIAHHOM (benepanbuon pa6oqen HpOFpaMMOI/I BBIJIEJISIFOT:  OCBOCHHBIC
oqua}omnMncs{ Hay‘{Hble 3HAHUS, YMCHHS H crocoObl  JIHCTBHU, cneum];)plqecxne JUIs
HpeIlMeIHOPI O6J'[3CTI/I «XUMHUSI», BHUIbI JCITEIBHOCTH [0 IOJY4YCHHIO HOBOI'O 3HaHHs, €ro
I/IHTepHpeTaHI/II/I npeoGpa3013aHmo U MIPUMEHCHHUIO B pa3IMYHbIX y‘leGHbIX U HOBBIX CUTYaALHAX.

K konuy oOydenns B 8 Kjacce NPEAMETHBIC PE3yjbTaThl HA ©a30BOM ypOBHE JOJDKHBI
oTpaxars cpOPMUPOBAHHOCTD y 00y4JaroImxcs YMEHHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUECKUX TOHSTHH: aTOM, MOJIEKYJa, XUMHYECKHN
3JIeMEHT, MPOCTOE = BEIECTBO, CJIONKHOE BELIECTBO, CMEChH (omHOpOOAHAs M
HEOHOPO/IHAs), BAJIEHTHOCTb, OTHOCHTE/bHAs AaTOMHAas M MOJCKyJApHas Maccd,
KOIMYECTBO BellecTBa, MOJIb, MOJISIpHAs Mmacca, maccoBas 0 XHMHHYCCKOro
3IEMEHTA B COCIMHEHHH, MOJIAPHBIA O00BEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb,
3JIEKTPOOTPULIATEILHOCTD, CTENEHb OKHCIICHUS, XUMUYECKas peaKius, Kaccu(puKarms
peaKIyil; peakiny COeMHEHHs, PEAKLH PasioKeH s, PEakliH 3aMCIICHH, peakLuu
o6MeHa, K30~ U HHA0TEPMUYCCKHIE PEaKLMK, TEMI0BOM > ekt peakuuu, aapo aToma,
3JIEKTPOHHBIA CJIOH aroma, aToMHas OpOWTallb, pajMyc aroMa, XHMHHECKad CBi3b,
[oJIsipHAs M HETIOJSIpHAs KOBAJEHTHAsl CBs3b, MOHHAs CBA3b, HOH, KATHOH, aHHMOH,
pacTBOP, MAcCOBast JI0JIsl BELIECTBA (IIPOLICHTHAS KOHIIEHTPALUs) B pacTBOPE;
MJTIIOCTPUPOBATH B3aHMOCBA3k OCHOBHBIX XHMHYECKHUX MOHSTHH W TPUMEHATH OTH
[OHSITUS TIPH OMHCAHMHU BEIIECTB U UX MPEBPALCHNH;

MCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY JUISL  COCTABJICHHS GopMys BeLIECTB U
ypaBHEHHH XUMUYECKHX PEaKIUiL;

OnpesieisiTh BAICHTHOCTh aTOMOB OJISMEHTOB B OUHAPHBIX COEIMHEHMSIX, CTENEHb
OKHMCJIEHHs JIEMEHTOB B OWHAPHBIX COEJAMHEHHMSX, MPHHAUICKHOCTH BCUICCTB K
onpenenEHHOMY | KJIACCY ~ COCJAMHEHHH IO Gopmynam, BHI XMUMHYECKOH CBS3H
(KoBaJieHTHAs 1 MOHHAs) B HEOPTaHMYECKUX COCAMHEHUAX]

paCKprBaTb cmmcn Tlepuoanueckoro 3akona JI. M. Menzeneesa: NEMOHCTPHPOBATD
HOHUMaHUE nepuonmecxou 3ABHCHMOCTH CBOMCTB XHMHYECKHUX JJIEMEHTOB OT HX
nonoxkerust B Ilepuoaudeckoit cucreme, 3aKOHOB COXPAaHEHHSI MacChl BEIICCTB,
MOCTOSIHCTBA COCTABA, AaTOMHO-MOJICKYJIIPHOIO YyUCeHHs, 3aKOHa ABOTajipo;

ONUCHIBATG M XApaKTEpU30BaTh  TabIMUHyIO  (OopMy [TeprHoAMUeCKON  CHCTEMBI
XUMMUECKHX 3JIEMEHTOB: pa3jiuyaTh MOHATHS «TJaBHas MOArpymma (A-rpynma)» u
«rio6ounas nmoarpynna (B-rpymma)», Manble M OOJBLIME TMEPUOIBI, COOTHOCHUTE
0603HaueHns, KoTopble umerotest B Tabauue «llepruonudeckas CuCTEMa XHMHICCKHUX
ynementos JI. V. MenzieneeBa» ¢ HUCIOBBEIMM XapaKTEPHCTHKAMH CTPOCHUS aTOMOB
XMUMHUECKHX SJIEMEHTOB (COCTAB W 3apsj siipa, oOliee YHCIO JJIEKTPOHOB H
PACIIPEJIETICHNE KX T10 SJICKTPOHHDIM CII0SIM);

1<naccn(bnunpOBaTb XHMHUECKHE DIIEMEHTDI, HEOPraHN4eCKue BEIIIECTBA, XHMUUECKHE
peakimu (o tmény 0 COCTaBy |yHacTBYIOWMX B PEAKIMH BEIICCTB, [10 TEIIOBOMY
a(b(peKTy) ' '

xapamemeBaTb (OHI/ICblBaTb) 06111He XMMHUYECKHE CBOMCTBA BELIECTB pa3IMUHbBIX
KJIacCOB, || TOJTBEPXKAAsl  ONMHCAHWE  MpUMEpamy MOJIEKYJIIPHBIX ~ YPABHEHUH
COOTBETCTBYIOLIMX XUMHUYECKHX PEaKIIHid;



[IPOrHO3MPOBATL CBOMCTBRA BCHIECTB B 3aBHCHUMOCTH OT HX Ka4e€CTBEHHOIO cocrana,
BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKIX IIPEeBpaLICHUH B Pas3In4HBIX YCJIOBUSIX
BBIYHCIISITE OTHOCHTCﬂbHy}O Monexym{pHon 1 MOJISIDHYIO MaccChl BCIIECTB, MaccoBy1o

- JAOJIIO XUMHYECKOTrO 3JIEMEHTA 110 (bopMyne COCIIMHEHMUS, MacCOBYIO JIOJIXO BEILIECTBA B

PacTBOpE, IPOBOANTE pacy&Thl 1o YPABHCHHIO XHMHYECKON peaKInu;

[IPUMEHSTH OCHOBHBIE ONEPAliKl MBICJHTENBHON NeSTeIbHOCTH — AHAJIM3 U CHHTE3,
CpaBHeHue, 06001eH e, CHCTEMATH3ALMIO, KIIACCHUKALHIO, BBISIBJICHHE NPUYHHHO-
CJCACTBEHHBIX CBA3EH — s M3YHCHHUS CBONCTB BEIUECTB M XMMHYECKHX peakium,
CCTCCTBCHHO-HAYYHBIE ~ METONBl  MO3HAHMS  — HaOmonenue, U3MepeHue,
MOJICJIMPOBAHHE, IKCIIEPUMEHT (peanbHbIi 1 MBICJICHHBIH );

CJICNOBATH - MPABMIAM  OJB30BAHHS XUMHYECKOH TOCYymol u 1abopaTopHbIM
obopynoBanueM, a Tarke TpaBujiaM OOpallleHHs ¢ BelecTBamyu B COOTBETCTBHHM C
HHCTPYKIMSIMH 110 BBINOJTHEHHIO TabOPATOPHBIX XUMHYECKUX OIIBLITOR 10 TIOJIYYEHHUTO
M COOMpaHHMIO ra3006paspIx BCIICCTB (BOJAOpoaa u KHCJIOPO/a), MPUTOTOBAEHUIO
PAaCTBOPOB € ONPEAENEHHON MacCOBOH 10seii PaCTBOPEHHOIO BelnecTBa, IIAaHKUPOBATE
U TIPOBOJINTE XHMHYECKHE IKCIIEPUMEHTBI M0 PACIO3HABAHHIO PacTBOPOB 1Ie0Yel u
KHCJIOT € [IOMOIIBIO MHANKATOPOB (makmyc, penondpranenn, METHJIOPAHK U ApyTHE).

K kouny oGyuenns B 9 wiacce [IPEMETHBIE pe3ysbTaThl Ha GA30BOM YPOBHE JIOJIXKHBI
OTpaxarh choOpMHPOBAHHOCTE Yy 00ydarommxcs ymenuii:

PAaCKphIBATE CMBIC] OCHOBHBIX *XMMHUYECKHX MOHSATHH: XHUMMYECKHIl deMenT, aToM,
MOJICKYJ1a, HOH, KATHOH, aHHOH, IIPOCTOe BCIICCTBO, CII0HOE BEIIECTBO, BAJICHTHOCTD,
JJICKTPOOTPHIIATEIBHOCTD, CTENEHE OKHCJICHHS, XMMHYECKast Peakuus, XUMHHEeCKas
CBA3D, TEIIOBOM ekt peakmuu, Momp, MOJISIpHBIH 00BEM, pacTBop, AJIEKTPOJIUTEI,
HESJICKTPOJINTBL,  3JIEKTPOIHTHYECKAS] AUCCOLMALHNS, peaklUUHd HOHHOrO 0oOMeHa,
KaTajns3aTop, XMMHYECKOe paBHOBecHe, obpaTumble U HeoGpaTHMBbIe peakium,
OKHCJIMTEJILHO-BOCCTAHOBUTE b HbIE Peakuuu,  OKHCIMTED, BOCCTAHOBHTEIb,
OKHCIICHHE ¥ BOCCTaHOBJEHHE, AUIOTPOIHSA,  aMPOTEPHOCTb, XHMHYECKasi CBS3L
(KOBaleuTHasl, WoHHas, METaJINYeCKast), KpHCTalIMyeckas peiérka, Kopposus
MéTaﬁ‘H(‘)‘B, CILIABEI, cxopocTsﬂ"xp{Mqucxoﬁ PCAKLMH, Tpefe/bHO  JomycTHMas
Konuentpauts /1K semecrpa; '

Hnmocrpupoaam B3aUMOCBS3h OCHOBHBIX XMMHYECKHX TMOHATUH M IIPUMEHSITh ITH
TIOHATHSI IIPH OTIMCAHMH BEIECTB U HX IpeBpaleHnii;

HCIIOJIBE30BATE © XUMHYECKYIO CUMBOJIMKY JUISI COCTaBJICHHUS Gopmyn Bemects u
YPaBHCHHU I XUMHYECCKIX peaxkumi;

ONPCHCTIATH | BAJICHTHOCTH M CTEeHk OKHCJICHUSl  XMMHYECKHX HJIEMEHTOB R
COCIMHCHMSAX ' PA3JIMYHOIO COCTARA. IIPUHAUIE)KHOCTE BEIIECTB K Onpe/e/IEHHOMY
Kaaccy coemunennt mo (Gopmysnam, Bux XHUMHYECKOH CBS3M (KOBajleHTHas, HOHHasl,
METAJITIMICCKAs) B HEOPraHHYECKHX COCIMHCHHUAX, 3apsl HOHA 10 XMMHYECKOI
(bopmyne,‘xapaKTep CPE/EI B BOJIHBIX PACTBOPAX HEOPraHHYECKHX COCIMHEHHM, THIT
KPUCTATHYECKON PEeMIETKH KOHKPETHOTrO BElIeCTBa;

PACKpeIBATL cMblc [Teproanueckoro 3akona . . Menneneesa u JAEMOHCTPUPOBATH
€ro moHuMane: OIUCLIBATE W XapaKTepmosaTb TabinuHyio Gopmy [Tepuosnueckoii
cncréﬁm :’xnmﬂqeckn‘yxl an‘eMéHfrOB: Pas3jinvaTh TOHSTHS «rjaBHAas noarpynna (A-
rpynma)’ u' «noGounas nonrbynna (B-rpynna)y, manpie wu Oosbline  nepro i,
COOTHOCHUTB | 0003HAYEHMS, . KOTOpPBle HMEIOTCs B [ICPHOANYECKOH  Tabnuie, ¢



YHCIIOBBIMK XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XHMHYECKHX DJIEMCHTOB (coctaB H
3aps/l s/pa, o0LIee YHCIIO EKTPOHOB U PACIPEICICHHE HX 110 SJICKTPOHHBIM CJI05IM),
OOBSICHSITD o0lIMe 3aKOHOMEPHOCTH B W3MEHEHHHM CBOHCTB OJEMEHTOB W HX
COE/MHEHMH B IPEaEaax MaIbIX [EPHOIOB M IJIABHBIX MOATPYII ¢ Y4ETOM CTPOCHUS
X aTOMOB;| y

KJIacCH(GUIMPOBATH XUMHUUECKHE 3IEMEHTDI, HEOPraHHYECKIE BEIIECTBA, XUMHYCCKHE
peaxiuu (no'umcny M COCTAaBy YYacTBYIOIIMX B DPEAKIMH BELIECTB, MO TEIJIOBOMY
> deKTy, 0 HZMEHEHHIO CTENEHEH OKHCIICHNS XUMUYECKHX 9JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOWME M Crenu(UYecKne XUMHYECKHE CBOHCTBA
MPOCTBIX M CIOYKHBIX BELIECTB, MOATBEPIK/IAs OMMCAHHE MPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUH;

COCTABJIATh yYPABHEHHS dEKTPOIMTHYECKOH JNCCOLMAMH KMCIIOT, LIe/T0UeH 1 COJIeH,
MOMHbBIE ¥ COKPAIIEHHbIE YPABHEHHUs PEakLiil HOHHOro oOMeHa, YPaBHEHHMs Peakiui,
MOATBEPIKJAAIONIMX ~ CYLIECTBOBAHME TEHETHYECKOW CBS3M MEXKIy BCLICCTBAMH
pa3IMYHBIX KJIaCCOB,

PACKPBIBATH CYLIHOCTb OKHCIHTEILHO-BOCCTAHOBUTE/BHBIX PEAKIHH  OCPEACTBOM
COCTABJIEHHUS JIEKTPOHHOTO Daanca STUX PeaKIHii;

POTHO3MPOBATH CBOMCTBA BELIECTB B 3aBMCHMOCTH OT MX CTPOCHHS, BOSMOKHOCTH
MPOTEKAHHS XUMUYECKNX NIPEBPALICHUH B PA3THUHBIX YCTOBUSX;

BBIYHCJISITE OTHOCHUTENILHYIO MOJIEKYJIIPHYIO K MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTIO XMUMUUECKOT0 3JIeMEHTa 110 (opmysie COeIMHEH s, MaCCOBYIO JI0JIIO BCIICCTBA B
pacTBOPE, MPOBOAMTE PACUETHI TI0 YPABHEHHIO XUMUYECKOH PeaKIy;

COOMIOATE  [IPABHJIA  MOJNB30BAHMS ~XMMHYECKOH mocymoil 1 1abopaTopHbIM
00OpY/IOBAHNEM, a TaKXe IpaBHia OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHMSAMHE T10 BBIIOJTHEHUIO JTa0OPaTOPHBIX XUMHYECKHX OIBITOB 10 MOJIyHCHHIO
 COBMPAHMIO Ta3000pa3HbIX BEIECTB (AMMHAKA H yIJIEKUCIIOTO Ta3a);

HPOBO/HTH peammn OATBEPIK/IAIOINE KAaYeCTBEHHbBIH COCTAB Pa3JIMYHbIX BCUICCTB!
pacnomanalb OIBITHBIM nyreM XJI0pH/-, OpoMHMj-, HOAMA-, KapOoHat-, (pocdar-,
CMHHKdT- cynb(baT- FHﬂpOKCHﬂ “MOHBl, KATHMOHLI aMMOHHS M MOHBI H3YyUCHHBIX
MeTaﬂHOB NMPUCYTCTBYIOWIME B BOAHBIX PACTBOPAX HEOPraHWYECKHUX BEIIECTB;
npnmemm, OCHOBHBIE OIEpAILHH MBICIUTEIBHON JEATEJILHOCTH — aHajn3 1 CHHTE3,
cpaBHeHne‘, 000OIIEHHE, CHCTEMATH3ALMIO, BbISBJICHUE MPHUYMHHO-CJICICTBCHHBIX
CBAA3EH — zum H3yUeHHs CBOMCTB BELIECTB M XUMHUYECKHX PEAKLHH, €CTECTBEHHO-
HAydHBIC | METOABI  [O3HaHMsl =~ — HAOJIONEHHE, HM3MEPCHHE, MOJCIHPOBAHHE,
SKCIIEPUMEHT (peaibHBIi U MBICIEHHBIH).

1
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