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HOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma mo yueOHOMY TMpeaMeTy «XHMHsS» Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus pa3paboTaHa HA OCHOBE:
- @enepanbHOr0 roCYJAapCTBEHHOIO 0O0pa30BaTENbHOIO CTaHAApTa OCHOBHOIO
oOmero oOpa3zoBaHusl, yTBEPKIAECHHOTO MpHKa3zoM MunHnpocseuenus Poccun ot
31.05.2021 Ne 287 (nanee — ®I'OC O0O0);
-  @epnepanbHOl  00pa3oBaTeNbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3zoBaHUsl, YTBEPKIACHHOU NnpukazoM MuHuctepcTBa npocseuieHuss PO ot
18 mas 2023 r. Ne 370;
- YcraBa MBOY «I1O Ne 10»;
- OcHOBHOI 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro oOpa3oBaHUs
MBOY «1O NelO»;
- PaGoueii nporpammel Bociutanust MBOY «11O NelOy;
- [Tonoxenust o pabounx nporpamMmax.

OBIIASA XAPAKTEPUCTUKA YYEBHOT'O IPEJIMETA «XUMMWUS»

[Iporpamma mo xumuu 1aéT TPEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
o0ydeHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe pPEeIMETHOE cojaepKaHue,
IpPEeAyCMATPUBAET PACHPENEIICHUE €ro IO KilaccaM M CTPYKTYpUPOBAHUE IIO
pazznenaM M TE€MaM IMPOrpaMMbl IO XHMHUH, OIPEIEsAeT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEpKaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro IMpolecca, BO3PaCTHBIX
0COOEHHOCTEW O00ydYaronuxcs, OmNpenensieT BO3MOXXHOCTH —MpeaMeTra  JUis
peanuzanuu TpeOOBaHMKM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LI€JIEH M3YUYEHUs MpEeaMEeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XWMHUHU CIY)KHUT OCHOBOM Miis (pOPMUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAXKHYIO
poiib UrpatoT (GopMUPYEMblE XUMHUEH TMPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUTIEBOW M SKOJIOTUYECKON 0€30macHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEH  JJII  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUYHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
0o0y4Jarolmuxcs, HaBBIKOB HMX CaMOCTOATENbHOW y4eOHOW  JesiTeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEJIHEBHO )KM3HU, TaK U B IPOPECCUOHAIBHON JIeATEIbHOCTH;



3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3TJIs1a HA €IUHCTBO IPUPOABI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YyYaroIInXcs;

crocoOcTByeT (HhOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO--
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECNEeurBaIOTCS CHEeUu(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XWMHHM M  HEKOTOPbIX OTHENBbHBIX 3HAUYUMBIX TOHSTHIM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxona kK e€ u3ydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHSITHH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO - MOJIEKYJIIPHOTO YY€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEH MPAKTHUYECKOIO MPUMEHEHHUS W MOJYy4YECHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAay4YHOMY 3HAaHUIO H
METO/IaM IO3HaHUs B Hayke. M3yuyeHHe XUMHUHM NPOUCXOJUT C MPUBICYEHUEM
3HaHUW W3 paHee H3YyYCHHBIX YYEOHBIX mpeaMeToB: «OKpyX aromui Mup»,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHYECKOU
JESATENBHOCTH YEJIOBEKA U KaK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBHI.

HEJIN U 3AJAYN U3YYEHUSA YYEBHOI'O TIPEAMETA «XUMMWS»

3ajmaya y4yeOHOTO TMpeaMeTra COCTOUT B (POPMHUPOBAHMM  CHUCTEMBI
XUMUYECKUX 3HAHUN — BaXKHEUIUX (DAKTOB, MOHSITHUI, 3aKOHOB U TEOPETUUECKUX



MOJIOKEHUH, JOCTYMHBIX OOOOLICHHI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HAyKH, B MPUOOIICHNN K HAyYHBIM METOJIaM MO3HAHUS MPU MU3YUYECHUHU BEUIECTB U
XUMUYECKUX peakuuid, B HGOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEI0BATEIbCKON
JeSITeNPHOCTH, OCBOCHHMU TpaBWJI OE30MacHOTO OOpalleHus C BEIIeCTBAMU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue e, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCcKOoe TMPHOOIICHUE
OO0yJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcIOBUN, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YyYarOIIMMUCS
OTbITa PAa3HOOOPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOmiel (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHIATH M OLICHUBATHb SIBJICHMS
OKpY’KaIoILlEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHUH
XUMUH, OPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM KU3HU MU
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTH XHMMUYECKUX 3HAHUM i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

BOCIHIUTATEJIbHBIV MOTEHIIUAJI YYEBHOI'O IPEJIMETA «XUMMUSI»
peanuzyercs uepes

e (GopMHpOBaHNE MHTEIUICKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO
pelIeHni, CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIITUMCS YCIOBHUSM
JKU3HU,

® HAIpPaBJICHHOCTHh OOYYEHHS Ha CUCTEMATHYECKOE MIPUOOIIICHUE YUaIIUXCs K
CaMOCTOSITEILHOUIMO3HABATEIbHOM AEATEIFHOCTH, HAYYHBIM METOJIaM
Mo3HaHUs, HOPMUPYIOITUM MOTHBAIMIO U PA3BUTHUE CITIOCOOHOCTEN K
XUMUH,



e oOecrnieyeHre yCIOBUM, CTOCOOCTBYIOLIMX MPUOOPETEHNIO 00YUYaIOIIUMHUCS
OTIBITa Pa3HOOOPA3HOH AESITETFHOCTH, TO3HAHUS U CAMOTIO3HAHUS,
KITIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIETECHIINN ), IMEIOIIUX YHUBEPCATHHOE
3HAa4YCHHE JIsl PA3TTUYHBIX BUIOB JESTEIbHOCTH;

¢ (opMUpOBaHNE YMEHUN OOBSCHATH M OLEHUBATH SIBICHUS OKPYKAIOIIETO
MHUpa Ha OCHOBAaHUH 3HAHHI U OTBITA, MTOTYYCHHBIX IPU U3YUCHUH XUMHUH;

¢ (dopMHpOBaHKE y 00YJAIOIIHUXCS TYMAaHUCTHUECKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMUYECKUX 3HAHUHN IS BRIPAOOTKH SKOJIOTHUECKH
11eJ1€CO000Pa3HOr0 MOBEACHHUS B OBITY U TPYIOBOM JAEATEILHOCTH B LIEIIAX
COXPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEIBI;

® pa3BUTHE MOTHBAIUH K O0yUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCITUTAHHMIO Ha OCHOBE YCBOCHUS 00IIEUETIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY PO ISl U HAITPABIEHHOCTH
nanbHeuIero o0yyeHus;

® UCIOJB30BAaHUE BOCIUTATEIBHBIX BO3MOKHOCTEH COfepKaHus y4eOHOTO
npeaMeTa yepe3 IeMOHCTPAIMIO 00yJYaIOIMMCsl TPUMEPOB OTBETCTBEHHOTO,
Tpa)XIaHCKOTO TTOBEJICHUS, TIPOSBICHUS YEIIOBEKOITIOOHS 1
T00pOCepACYHOCTH, Yepe3 Mo I00p MPOOJIEMHBIX CUTYALUM JIJI1 0OCYKICHHS
B KJIacce;

® TpHUMEHEHHUE Ha YPOKE WHTEPAKTHBHBIX (POPM pabOThI yHaITUXCS:
MHTEJUICKTYaIbHBIX UT'P, CTUMYIUPYIONINX MO3HABATEIHHYIO MOTHBAIIHIO
IIKOJIbHUKOB; JUCKYCCHIA;

® YHULMHUPOBAHUE U MOJJEPKKA UCCIEOBATENBCKON 1eATeTbHOCTH
IIKOJIBHUKOB B PAMKaX peaju3allid UMU UHJIUBUIYATbHBIX U TPYTIIOBBIX
UCCJIeI0BATEIbCKUX TIPOEKTOB.

MECTO YYEBHOT' O IPEJIMETA «XUMMUs» B YHEBHOM IIVIAHE IIKOJIbI

OO0miee 4YUCIO 4YacoB, OTBEASHHBIX JUIS M3YYCHUS XUMHUHM Ha YPOBHE
OCHOBHOTO 00111eTO 00pazoBaHus, coctabisieT 136 JacoB: B 8 kimacce — 68 yacoB
(2 yaca B Henento), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).

YYEBHO-METOIUYECKHWI KOMILJIEKC

OBA3ATEJIbHBIE YYEGHBIE MATEPHAJIbLI JUIAA YUEHUKA

Xumus. 8 xknacc/I"abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKiinoHepHOe
obmectBo «M3marenscTBO «IIpocBemienue.
Xumus. 9 xknacc/I"abpuensa O.C., OctpoymoB N.I'., Cnankos C.A., AKiinoHepHoOe
obmectBo «M3marenscTBO «IIpocBemienuey.

METOANYECKHNE MATEPUAJIbI IJI YUNUTEJIA
1. Xumus. 8 kinacc. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
Cnaakos).
2. «Xumus». Paboune nporpammel. [Ipeamernas nunus yueOuukos O.C.
I'a6puensna, W. I'. Octpoymona, C.A. Cnaakosa. 8-9 kiaccel: yue6.mocodue ais



o011eo0pa3oBaTeNbHBIX Opranu3anuii: 0a3oBbiil ypoens / O.C. I'aOpuensin, C.A.
Crnankos

3.Pabouas tetpanp. 8 knacce (aBropsl O. C. N'abpuensn, C. A. Crnankos).

4. Terpaap 15 1a0OpPaTOPHBIX OMBITOB M MPAKTHUECKUX paboT. § kiacc (aBTopsl O.
C. I'abpuensn, 1. B. AkcéHona).

5. IIpoBepounbie U KOHTPOJIbHBIE paboThl. 8 kiacc (aBropsl O. C. ['abpuensy, U. B.
TpuryOuax).

6. XuMus B TecTax, 3afavax u ynpaxHeHusx. 8 kinacc (aBropsl O. C. 'abpuensn, U.
B. Tpurybuak

8.Pabouas terpaas. 9 knacc (aBropsl O. C. I'abpuensu, C. A. Cnaakos).

9. Terpanp st 1aOOPaTOPHBIX OMBITOB M MpaKTUUECKuX padoT. 9 knacc (aBropsl O.
C. I'abpuensn, 1. B. Akcénona).

10. [IpoBepounbie U KOHTPOIBHBIE PaboThI. 9 Kiacc (aBTopsl O. C. ['abpuensy, U. B.
TpuryOuax).

11. Xumus B Tecrax, 3aadax u ynpaxHeHusx. 9 kiacc (aBropsl O. C. I'abpuensin, U.
B. Tpury6uak)

12.N3ydaem xumuto B 9 ki.: JIunakrtudeckue marepuaibi(aBropsl O. C. ["abpuensH
N.T". OcTtpoymoB)



COAEPKAHHUE YYEBHOI'O IPEIMETA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XvMuu B KU3HU 4elloBEKa. XMMHUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U CIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moisib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHCHHS MacChl BEIIECTB. XUMHUUYECKHE ypaBHeHHs. Knaccudukarus
XUMHYECKUX PEaKINi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BaHUEM, U3yUYEHUE U OIMUCAHUE
¢u3nuecknux CBOMCTB 0Opa3llOB HEOPTraHWYECKUX BEIIECTB, HaOJO/IeHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIIOTOM) SBJICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNIeHUs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (puIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBeACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(IapoCTePKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHHUsT KHUCIOpoJa B JAa0OpaTopuu U MOpOMbINUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermoBoil 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE apHUKOBOTro 3¢ (eKra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (GulnUeckue MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnueckue CBoOMCTBAa BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacebllieHHblE ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKHE CBOMCTBA BOJbL. OCHOBAHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuit. Oxcuabl. Knmaccuduxanus
OKCUJOB:  coyieoOpa3ytonie  (OCHOBHbIE,  KHUCJOTHblE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. @Duznueckue U XUMHYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Krnaccudukamnuss oCHOBaHWMN: MIENOYM M HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. Ousznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenknatypa comneil. @uszndeckre U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas CBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEETICHNUE COAEPIKAHUS KUCIOPOJa B BO3/IYXE, MOJIyUECHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJECHCTBHSI BELIECTB C KHUCIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS H
MpeKpamieHus ropeHust (moxkapa), O3HAKOMJIEHHE C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojiopoja (rOpeHHe), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BUJACOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW pacTBOPEHHsSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAJLUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
HCCJIeIOBaHNE OO0pa3lOoB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3yueHue B3aumojieiicTBus okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUW HEUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PEIICHHUE



DKCHEPUMEHTAIBHBIX 3a1ad M0 TeMme «BaxHedmmne KiIacChl HEOPraHMYECKUX
COCIUHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
aementoB JI. HU. MenpeneeBa. Crpoenue aTomMoB. XMMHYECKAsl CBA3b.
OxHCINTEeNBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJacCU(UKAIMU XUMUYECKUX dieMeHTOoB. [lonsTne o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEepHbIE OKCUIBI
Y TUAPOKCHUBL.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEpUOAHAss  (HOPMBI
Ilepnonnueckon cucremsl xumuueckux siemeHToB . M. Menneneesa. [lepuobl
u rpynnbl. PU3NYECKHI CMBICI NOPSIAKOBOIO HOMEpa, HOMEpPOB IlepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB I10 IPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MOJjsipHass M HEMOJIApHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pa3IoB BEHIECTB METAUIOB U HEMETaUIOB, B3aWMOJCHCTBHE
TUAPOKCUAA LHMHKA C PACTBOPAMM KHCIOT M IIEJIOYEH, INPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanusa MexXnpeaMeTHBIX CBS3€M IPU HM3YYEHHM XHUMHHM B 8 Kjacce
OCYLIECTBIISIETCSI 4YEpPEe3 MCIOJb30BaHME KakK OOLIMX €CTECTBEHHO-HAaYYHBIX
IIOHATHMN, TaK W IOHATHM, SBISAIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHATHUS: HAY4HBIH (DakT, TMIOTE3a, TEOopus,
3aKOH, AaHaJU3, CHUHTE3, KiIaccu(ukanusi, MNEePUOJUYHOCTb, HaOIIOAECHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: MaTepus, aToM, DOJIEKTPOH, INPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsil, BEIIECTBO, TEJIO,



00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, ra3, (pU3MUYECKUEe BEIMYMHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COnHIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XUMHYecKasl peaKIusi

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHYECKUX JJEMEHTOB TNEPBBIX TpEX MEPUOJIOB, Kajus, KajdblUusi U UX
COCIMHEHUH B COOTBETCTBMM C TIOJIOKEHHEM 3JieMeHTOB B llepuoamueckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

CtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATNIMYECKHX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEUIECTB. XHUMHUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPraHUYeCKHX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPraHMYECKUX BEIIECTB.

Krnaccudukanus XuMU4ecKUX peakiuii o pa3aiudHbIM MpU3HaAKaM (110 YUCTy
U COCTaBy YYacTBYIOLIMX B PEAaKIMH BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTENEHEH OKUCIEHHUS XMMHUYECKUX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U SHAOTEPMHUYECKHE PEAKINH, TEPMOXUMHYECKHUE
YPaBHEHUSI.

[lonarue o ckopoctu xumuueckod peakuuu. [loHstne o0 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOT€HHBIX U I'€TEepPOr€HHbIX
peakuusax. [lonarue o karanusze. [loHATHE 0O XMMHUYECKOM paBHOBECHH. DAKTOPHI,
BIMSIOIIME HA CKOPOCTh XUMHUYECKOM pPEAKUUMU U IOJOXKEHUE XHMHUYECKOIO

paBHOBECHSL.
OKHUCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEaKlUM,  JJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBneHue ypaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHMil €  HUCIOJB30BAaHUEM  METOAa
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHW3M JHCCOLIMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YpaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMW W COJIel B CBET€ TMPEACTABICHUNA OO0 DIEKTPOJIUTHUYECKOMN
nucconunanun. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHU4eCKUX
BEILIECTB — METAJVIOB M HEMeTa/uioB (Tpadura W anMmasa), CI0XHBIX BEHIECTB



(xopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTU CKOPOCTU XMMHUYECKOW peakluu
OT BO3JIEUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH
pacTBOPOB BEILIECTB, IMpollecca AMCCOLMALMK KHUCIOT, WIeNo4Ye u colei
(BO3MOXHO  HCIMOJB30BAHME BHUAECO MATEpPHAIOB), IPOBEACHHE  OMbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuit HOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peaklMH pasyIOKEeHHs, COEIUHEHUS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklMil Ha HWOHBI, peElIeHue
AKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaaibl 4 MX coeTMHEHUS

OO6mast xapakrepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOWCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOJIEHCTBME C MeTayIaMH, HEMeTaUlaMHy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHasi KMCTIOTa, XMMHUYECKHE CBOICTBA, MOJyuyeHHe, NMpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeiliine XJIOpuabl U UX
HaXO0XJCHHE B PUPO/IE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (pumyeckue CBOMCTBa
MPOCTHIX BEIIECTB — KUCIOPOJa U Cephl. AJIOTPOITHBIE MOAU(PUKALIUYA KACIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHue, (pusmyeckue u
XUMUYEeCKHe cBoMcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast  kuciota, ¢uU3MUECKHe ¢ XUMUYECKMe CBOHCTBa (oOmue Kak
NpeICTaBUTENsl Kjacca KHUCIOT U crenuduueckue). XUMUYECKHUE PpEaKIln,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenue cepHoil KucaoThl. CoJIM CEpHOM KUCIOTHI, KAUECTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPUPOJC. XUMHUUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIU,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapakrtepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B MPUPOJE,
dusznueckre 1 XuMUYECKHe cBoicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
duznyueckre U XUMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X pU3HUECKUe U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUUYECKHE
cBolcTBa (0OIlIME KaK TMPENCTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KadeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUECKOE 3arpsi3HEHHE OKPYKalolle cpeibl COeIMHEHUSIMHU a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3/AyXa, MHOYBbl U BOJOEMOB). Docdop,
ajioTponHbie Mogudukauuu Qocdopa, puznueckue M XMMHUYECKHUE CBOWCTBA.



Oxkcua docdopa (V) u dochopHas kuciora, pu3ndecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KauecTBE MUHEPATILHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHblE  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUU, paCIpOCTpaHEHHWE B MOpUPoJe, (U3NYECKHME U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupojge. Okcunbl yriiepoaa, ux
du3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBA3aHHBIE C OKCUIIOM
yraepona (IV), rumoresa r1no0anbHOrO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addekt. YronpHas KUCIOTa U €€ COoNM, UX (PU3NUECKUe U XMMHUUYECKUE CBOMCTRA,
nojsiydeHue u TnpumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE MTOHATHS 00 OPTraHMYECKUX BEIIECTBAX KAK O COSTUHECHUSIIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yrojib, MTPUPOJIHBIA Ta3, HEPTH),
IPOJYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTue 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUPaX, OCIKax, yrieBoJax — U uxX
poJii B OKM3HM 4YeJOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTMHEHUN.

KpemHunii, ero ¢usnueckue ©u XUMHYECKHE CBOMICTBa, IOJy4eHHUE W
npuMmeHeHne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeactaBieHus 00
okcuae kpemHus (V) um xpemuueBoit kuciore. CHIMKAThl, UX MCIIOJIb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHeiue crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMpl 0e30macHOTO HMCIOJIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuit IKCcnepumenm:

U3y4eHre 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
NPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI U HAOII0/IeHUE MTPU3HAKOB
WX TPOTEKAaHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M WX COEAUMHEHHUM (BO3MOXKHO KCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOpHUIOB (TaJOT€HHUIO0B), O3HAKOMIICHHE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HCIOJIb30BaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOyIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHONW CEPHOM  KHUCJIOTBI, H3Yy4YCHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON Peakiluy Ha Cyibdar-
MOH W HaOo/leHne Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMUYECKUMH
cBoiicTBaMu asora, ¢ochopa W WX COCIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BHJIEOMATEPUATIOB), oOpa3liaMu a30THBIX U POCHOPHBIX YTOOpEeHUH, MOJyYeHHE,
coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOWCTB amMMHUaka, IPOBEJICHUE
KaueCTBEHHBIX PEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE NMPU3HAKOB
WX MPOTEKAaHUsI, B3aUMOJICICTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO



(BO3MOKHO HCII0JIL30BaHUEC BUJIEOMATEPHUAJIOB), W3y4YCHUE MoJienen
KPUCTAJUTMYECKUX PEHIETOK anMmaza, rpadura, ¢yiaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTras3a, MOJydeHUE, COOMpaHue, pacro3HaBaHUE U W3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJACHUE KAUueCTBEHHBIX pEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl M M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMIICHHE C
NPOAYKIMEN CUJIUKATHOW NPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3aJa4 no teMe « BaxkHeHIne HeMeTauIbl U UX COSTUHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnonoxenus B llepumogmueckon cucreme xumuuyeckux osiemeHroB [l H.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTaiioB. Mertajuinueckasi CBs3b U
METAUIMYECKAs]  KPUCTALIMYECKAss  pemeéTka.  DJIEKTPOXUMHUYECKUU Pl
HaMpsDKEHU MeTauioB. Ou3nyeckre U XMMUYECKUe CBOMCTBa MeTauioB. O01ue
criocoObl ToNydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTajdb, YYT'yH, NIOPATIOMUHHU,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanmdeckoil cucTeMe XMMUYECKUX
sanemenToB JI. M. MennaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUAbl U
TUIPOKCHABI HaTpuss | Kanus. [IpuMeHeHue MIeJOYHBIX METaUIOB W HX
COeIMHEHUH.

[[le1oyHO3eMENbHBIE METAJUIbl MarHMii M KaJIbI[UM: TIOJIO)KEHHE B
[Tepuonnueckoit cucreme xumuueckux 3yeMeHToB [[. . Menaeneesa, ctpoeHue
UX aTOMOB, HaXOXJICHUE B IIpupoae. PU3nyecKkue U XUMUYECKHE CBOMCTBA MarHus
U Kaiaplus. BaxueWmne coeIUHEHUsS Kaiblugd (OKCHI, THAPOKCHUI, COJIH).
JKEcTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHHUS.

ANOMUHMH: ToJI0o)KeHUE B [leprnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aToOMa, HAaXOXJeHUWE B mpupoac. Duzndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
aAJIFOMUHUSL.

Keneso: monoxenue B [lepuoguueckoil cuCTeEME XUMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxXOXJIeHWE B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U cou kenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBa U TIOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0OpasllaMd METAJIOB W CIUIABOB, HX (DU3NUYECKUMU
CBOWMCTBaMH, H3y4YCHHE  PE3yJIbTAaTOB  KOPPO3WHU  METaioB  (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJICMCTBHUS OKCHJIA
Kanbllisd M HATpus C BOJOH (BO3MOKHO HCIIOJIB30BAaHUE BHJICOMATEPHAJIOB),
HCCJIEJIOBAaHUE CBOMCTB XECTKOW BOJbI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPOAE
(BO3BMOXHO  HCIIOJIb30BAHHE  BHUIAEOMATEPHATIOB), TMPHU3HAKOB  MPOTCKAHUS



KaueCTBEHHBIX pPEaKIMii HAa MOHBI: MarHus, KaJbLUs, AJIIOMUHUS, IIMHKA, *Keje3a
(1) u xene3a (1), mequ (I1), HaOIrOACHUE W ONUCAHKE MTPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpusl, Kalusg U KaiblUs (BO3MOXXHO UCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHNEe aM(OTEPHBIX CBOMCTB T'HJIPOKCHU]IA ATTFOMUHHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «BakHeimme
METaJUJIbl U KX COCAUHEHUS.

XuMHA U OKpY:KaoLias cpeaa

BemecrBa u Marepuasisl B IIOBCEIHEBHOW JXM3HM 4eloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momorns mpu
XUMUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXkKaIoIIew cpenbl (MpeaenbHas I0mycTHUMast
KOHIIeHTpaius Bemects, nanee — [1JIK). Poias xumuu B perieHnn 3KOJ0THUECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4yeHre o0pa3loB MaTepHalioB (CTEKIIO, CIUIABbl METAJUIOB, MOJIUMEpPHBIC
MaTepHabl).

Mesxcnpeomemnuwle ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€l NPU U3YYEHWH XUMUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAYYHBIX
NOHSITHM, TaK ¥ TIOHSITHM, SIBISIIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAY4YHOTO IIHKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaldu3, CHHTE3, KIacCUPUKaIUs, MEepPUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
a3 eKT, TeXHOIOTHS, MaTePUAIIbI.

dusznka: marepus, aTOM, OJIECKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PaJAHMOAKTUBHOCTb, MOJICKYJA, JJICKTPUUECKUH 3apsll, MPOBOJIHUKH,
NOJYIIPOBOAHUKU, JIUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TeJ0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
peméTka, CruiaBbl, (U3HUYECKHE BEIUYUHBI, €IUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dortocunres, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATIHHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rtuapocdepa, MHUHEPATBI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIMAEeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00yYaOIIUXCS.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXalOT  TOTOBHOCTh  OOyYaroUIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
paclIMpeHUe ONbITa AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIIMTAHUS

LEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJeJuI0, MOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYyKH B KU3ZHH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MHpOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2)rpaxaaHCcKOro BOCIUTAHUS:

NPEACTaBICHUS O COIMAJIbHBIX HOpPMax U TpaBUIaX MEKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATEIbCKOM, TBOPYECKOM M JPYrUX  BUJAX
JESITEBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU yYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEcce ITOW Y4YeOHOUM JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3)eHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peaKIiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTHUSI NPHUPOJIbI, B3aUMOCBA3AX YEIOBEKa C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYeOHBIMH TEKCTaMH, CIIPABOYHOU
JIUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOY4YeHHI0 M TO3HAHMIO, JIO003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0o0Opa3oBaHHIO, MPOEKTHOM W  HCCIENOBATEIbCKON
NEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH U YPOBHS OOy4yeHUS B
JTaJIbHEUIIIEM;



4)popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TMOCICIACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJNIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpallleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U pealIbHON KU3HU;

5)TpyaoBOro BOCIMTAHMS:

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MpOoQeccuil U Tpyia pa3IudHOro poja,
yBaXEHUE K TPYyAYy M pe3ysibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMsS] TPEIAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENIHOM MpodheCCUOHAIIBHOM JeATeTbHOCTU U Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM CpeJie;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAaHUS, TIOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
paBuiI O€30MaCHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYyAIUsAX,
YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIyYaeMble MPU U3YYCHUH XUMUH, IS
pEIIeHHs 3a/1a4, CBSI3aHHBIX C OKPY>KAIOIIeH MPUPOIHON CpenoH, ISl TOBBIIICHHUS
YPOBHSI  DKOJIOTHYECKOW  KYyJIbTYpbl, OCO3HAHMs TJI00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTeH UX pelieHus MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMeranpeaMETHBIX pPE3yJbTAaTOB BBIACISAIOT 3HAYUMBIE JUIA
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHUA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPhIE
HCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 ITUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IICJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE 1eCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPhIE OOecmeunBarOT (GopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
NEATETBHOCTH.

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIEC YYeOHbIE IeMCTBHS

ba3oBbie JJornuyeckue aeicTBUA:

YMEHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUH
3HAHUM: PACKPBIBATh CMBICI XUMHUYECKHX IMOHATHH (BBIACIATH MX XapaKTEpHBIC
MPU3HAKH, YCTAaHABJIMBATh B3aUMOCBSA3b C JAPYTUMH TOHSATHSMH), HCIOJIH30BATh



MOHATHUS JUIsl OOBACHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHABIIUBATh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3Y4YECHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUS (MHAYKTUBHBIC, AEAYKTUBHbBIC, MO0 aHAJIOTHN),
JienaTh BHIBOBI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHSITh B TIpollecCe€ TO3HAHUS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIbHBIC MPEACTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢opmysia U YypaBHCHHUE
XUMUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajladu, ¢ y4€TOM
ATUX MOJIEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJACTBEHHbIC CBSI3U U
MPOTUBOPEUHUSI B U3YUAEMbIX ITPOIIECCaxX U SIBICHUSX.

Ba3oBble uccienoBarejbckne AeiCTBUS

yMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAaHMS, a TakKe B KadeCTBE OCHOBBI Il (OPMUPOBAHUS TUIIOTE3BI TI0
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

npuoOpeTeHne OImbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEICHUIO
YUYEHUYECKUX OKCHEPUMEHTOB, yMeHHe HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OpMYIUpPOBATH 00OOIIEHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieTTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEeHHE BBIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
pPa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MOTYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHHS, CIPAaBOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTUYECKUA OIICHHUBATH NPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yYMEHUE MPUMEHSATh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBHITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEeAEHHOTO TUTIA, TPUOOPETEHNUE OTbITA B
0o0NacTH  MCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOIB30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANBHYIO (hopMy TIpecTaBiieHus nH)OpMAIuu u
WUTIOCTPUPOBATh pElIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE HCHOJIb30BaTh M AaHaJuW3UpOBaTh B Mpolecce ydyeOHOH U
HCCIIEIOBATENBCKON NEeSTEIbHOCTH MH(DOPMAIMIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYXKAOIIEH MPUPOIHOU
CpeJibl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUs 3aJaBaTh BONpPOCHl (B XoAe€ JAuaiora U (WUiu) JUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyJIHpOBaTH CBOM  MPEAJIOKEHHUS
OTHOCHUTEJIBHO BBINIOJIHEHHSI PEJIOAKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJIYYEHHbIE  pe3ydbTaTbl  MO3HABATEIbHOM
JESATENbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeNarTh MPe3eHTALHUIO
pE3yJIbTATOB BBINOJHEHUS XMMHUYECKOIO 3KCIEPUMEHTa (Ja00OpaTOPHOTO ONBITA,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHON M MCCIENOBATENIbCKOM  NEATENbHOCTH  MpPU  PEIICHUH
BO3ZHUKAIOLIUX TpoOJieM Ha OCHOBE Yy4yé€Ta OOILIMX HMHTEPECOB M COrJIacOBAHUS
no3uui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBbIE HITYPMbI», KOOPIWHALIUS
COBMECTHBIX JICMCTBHI, oOmNpeneleHue KpPUTEpPUEB 1O OIEHKE KauecTBa
BBIMIOJTHEHHOM paboTHI U ApyTHE).

PerynsiTuBHBbIe YHHBepcaJlbHbIe YUeOHbIe 1elicTBUS:

YMEHHE CaMOCTOSTEIbHO OINPENeNsITh LENH JEeATeIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISITh, KOHTPOJUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENBHOCTD, BEIOMpATh Hanbosiee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHUS YIEOHBIX U
MO3HABATEIbHBIX 3a/lay, CaMOCTOATEIBHO COCTaBISATh WU KOPPEKTUPOBATH
NPEJIOKEHHBI  alIrOpUTM JIEUCTBUN TMPU  BBIMOJHEHUU 3aJlaHUA € y4€TOM
MOJIyYeHHUS. HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1eJIH, yMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPeIJiaraeMbl€ B YCIOBUM 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
COJICp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (enepanbHOl pabodeil mporpamMMon,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHM, crenupuyeckue I MPEeIMETHOH o00sacTh «XUMHS», BHIBI
NEATEIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHUSA, €ro HWHTEepIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy o6yuenus B 8 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e pACKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTUN: aTOM, MOJIEKYJa,
XUMHYECKHM 3JIEMEHT, IMPOCTOE BELIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpPOHASE U HEOJHOPO/IHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJIIpHAss Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPUUATEIBHOCTb, CTETEHb
OKHUCJICHHS, XUMUYECKasi PEeaKiusi, KiIacCU(UKAIMSI DPEaAKIUi: peakiuu
COCMHECHUS, pEAKIUU PA3JIOKECHUSA, PEAKIUH 3aMEIIEHUs, pPEaKIuu
oOMeHa, 3K30- U 3HJAOTEPMUUYECKUE PEaKINH, TeIIOBOU 3(hPEeKT peakiuu,
SIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOuTaj b, paguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAs M HEMOJISIPHAS] KOBAJCHTHAs CBS3b,



WOHHAs CBs3b, MOH, KATHOH, aHUOH, PACTBOpP, MAaccoBasi JOJIs BEIIECTBa
(Mpo1eHTHAs] KOHILIEHTpAIIKsl) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUM U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUK BEUIECTB U UX MPEBPAICHUI;
UCIOJIb30BaTh XMMHYECKYI0O CHUMBOJUKY I COCTaBJICHUS (POpMyT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUM;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACcCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOW CBsi3u (KOBAJICHTHasT W HOHHAas) B
HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMMOHMMAaHWE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT uUX mojoxkeHus B [lepuogmdeckoit cucteme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIDHOTO yU€HHS, 3aK0OHa ABOTAIpO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHUUYECKHUX DJIEMEHTOB: pa3jiuyaTh T[IOHATHUS «TJIaBHAs
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnma)», Manbsie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHnpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio JIEKTPOHOB
U pacrpeie]ICHUE UX 10 3JICKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAsi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX IMPEBpALICHUA B
Pa3IUYHBIX YCIOBUAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChbl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro JjeMeHTa 1o Qopmyre
COEIMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIIBHOW AESTEIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, 00O0OIIEHHEe, CHCTeMaTH3aIMIo, KIacCU(HUKAIIHIO,
BBISIBIICHUE MPUYMHHO-CJIEJICTBEHHBIX CBA3€M — MJI1 U3Yy4YEHUS CBOMCTB
BEIIECTB W XHUMHYECKUX pEaAKUUN, ECTECTBEHHO-HAyYHbIC METO/bI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, AKCHEPUMEHT
(peanbHbIN U MBICJICHHBIN);



ClemoBaTh  TPABWIAM  TIOJIB30BAHUS ~ XUMHYECKOW  TOCYI0H W
nabopaTopHbIM 00OpYJOBaHUMEM, a TakXKe INpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIHMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO W COOHUpaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa U KHUCIOPOAA), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA,
IUTAHKUPOBaTh W TMPOBOJAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IIETOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, dheHondTaneut, METUIOPAHX U IPYTHE).

K xonny oOyuenus B 9 kiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPHUIIATEIBHOCTh, CTENECHBb
OKHCJICHUSI, XUMUYECKasi PeaKivs, XUMUYECKasl CBS3b, TEIJIOBOM 3(PdekT
peakiuu,  MOJib,  MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEIJICKTPOJIUTHI, JJICKTPOJUTUYECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiM3aTop, XWMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIInU,
OKUCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
aJIoTponusi, aMPpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
MeTajInyeckas), KpUCTajuInueckas pemérka, KOppO3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKkUuH, TMpeaesbHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TMOHATUH U
IPUMEHATH 3TH HOHATHUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY JJisi COCTaBiIeHUs Qopmyi
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COEIWHEHUH 1o (opMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBAJICHTHAs, HWOHHAs, METANIMYEeCKas) B HEOPraHMYEeCKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIUIMYECKOMN
PEIETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich [lepumomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH U XapaKTEepU30BaTh
Tabimunyto dopmy Ileprogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHUS «JIaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynna)», wmanbsle u OOJbIIME TEPUOABI, COOTHOCUTH
0003HAaUCHHUS, KOTOpbIE MMEIOTCA B MEPUOAMYCCKOM TaOIHUIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue



3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB AJIEMEHTOB M WX COCIWHEHUU B
mpeesiax MaJIbIX MEePUOJIOB U TJIABHBIX TMOJATPYII C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HECOPTaHUYECKUE BEIECTBA,
XAMHYECKUE DPEAKIuu (M0 YUCIY W COCTaBy YYAaCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U cHeHUPUUECKUE XUMUYECKUE
CBOWMCTBA TIPOCTHIX M CIIOXKHBIX BEIIECTB, IOATBEPXKIasl OIHMCAHUC
NpUMEpaMH MOJIEKYJISIPHBIX W WOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIHA;

COCTaBIIATh YPAaBHEHUS DJICKTPOJIUTHYCCKOW JHCCONMAIUMA  KHCIIOT,
IIEJIOYCH M COJICH, IMOJTHBIC M COKPAIIEHHBIC YPaBHEHUS PEaKIIMi HOHHOTO
oOMEHa, ypaBHCHHUS pPEaKIUi, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETHYECKOW CBSI3U MEXK/y BEIIESCTBAMH PA3IMIHBIX KJIACCOB;
packpbIBaTh CYINIHOCTh OKHUCIIMTEIIbHO-BOCCTAHOBUTCIIBHBIX — PEAKIUI
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX MPEBPAIICHUN B Pa3IMYHbIX
YCIIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JIOJI0O XHMHUYECKOrOo dJeMeHTa 1o ¢opMylie
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEaKIUU;

coOmoaTh  MpaBujia  MOJIb30BAHUS ~ XMMHUYECKOW  MOCyAOH U
nabopaTopHbIM O0OpYJIOBAaHHEM, a TakKKe TMpaBWwiIa oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSIMU TIO BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

NPOBOAUTh  PEAKIWH, TOATBEP)KIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OPOMH/I-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

NIPUMEHSThH OCHOBHBIC OTEPAIMN MBICIIUTEIFHON JACATEIBPHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTH3aINIO, BBISIBICHUE
IPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 M3YYCHHS CBOWCTB BEIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TO3HAHHS —
HAOJIIOICHNE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCICPUMEHT (pEaIbHBIN U
MBICIICHHBIH ).

OPTAHM3AIIUS TPOEKTHOM U YYEBHO-UCCJIEJOBATEJBKON
JAEATEJIBHOCTHOBYYAIOIIUXCA



Pa3Butne yHuBepcanbHbIX YU4EOHBIX JEUCTBUI HampaBieHbl Ha (hOpMUPOBAHUE
y 00y4aromuxcs OCHOB KyJIbTYPhI UCCIIEA0BATEILCKON U MPOEKTHOU
NEATeNIbHOCTU Y HaBBIKOB Pa3pabOTKU, peaau3aliuu U 00111eCTBEHHON
MpEe3eHTAIMU 00YUYaIOIIUMUCS PE3yJIbTaTOB UCCIEA0BaHUS, IPEIMETHOTO UIIU
MEKIIPEIMETHOTO YU4EOHOTO MTPOEKTA, HAMPABICHHOTO HAa PEIICHUE HAYYHOM!,
JUYHOCTHO U (UJIM) COIMATIbHO 3HAUUMOU MPOOIEMBI»

[lenHOCTH YueOHO-UCCIIEA0OBATENIHCKON PAOOTHI ONIPEACIISIETCS BO3MOXKHOCTHIO
o0ydJaromuxcs MOCMOTPETh Ha Pa3IMUHbIC MPOOJIEMBI C TIO3UIUN YUCHBIX,
3aHUMAIOIINXCSI HAYYHBIM UCCIICIOBAHUEM.

[IpencraBneHHbIE TEMBI TPOCKTOB M0 XUMUHU JIJIs1 8-9 Ki1acca HOCSAT aKTyalbHbBIN
Y MIPAaKTUYECKUN XapaKTep U MoJpa3yMeBaloT MPOBEECHUE UCCIICIOBAHUIA,
AKCTIIEPUMEHTOB U OMBITOB, U3YUEHUSI HOBOUW MHGOPMAIIUU YTIIYOJIEHHO.

Kaxmas Tema uccnenoBaTenbCcKoil paboThl MO XUMUU B 8 KJIacce 3aCTaBiIseT
IIKOJIbHUKA 33]TyMaThCsl M IPOSIBUTH TBOPUYECKUE CITIOCOOHOCTH, BO BpeMsi
BBITIOJIHEHUS UCCIIEIOBATENLCKON pabOThl HAYUYUTHCS BBITIOHATDH MOUCK
HeoOXxoAuMOM nH(MOpMaIINK, aHATU3UPOBAThH €€, MPOBOAUTH COMTOCTABIICHUS.

JlanHbIE TEMBI UCCIIEAOBATEIBCKUX PA0OT MO XUMUHU B 8-9 kitaccax OyayT
WHTEPECHBI IIKOJIbHUKAM, YBJICKAOIIUMCS XUMUEH, IPOBEICHUEM Pa3INYHbIX
MHTEPECHBIX OMNBITOB U KCIIEPUMEHTOB, KOTOPBIC JKEJIAIOT Y3HATh U MOHSTh, HAUTH
OTBETHI HA UHTEPECYIOIIHE UX BOMPOCHI B MPOIIECCE YBICKATEIbHBIX
HUCCJICJOBAaHUH.

TeMbl IPOEKTOB.

8 kimacce

ANXUMUSI-Marus Uiav Hayka?
UckyccTBO hoTorpaduu u Xxumusi.
Apomarepanus.Kak BeraenstoT agupHbie Macia u3 pacteHuit? Kak 3anaxu BiusioT
Ha YeJoBeKa?
Hcropust OTKPBITUS XUMUYECKUX 3JIEMEHTOB.
Kpacora ¢ nomomnipro xumumu.
Kpucramnsl BOKpyT Hac. BelpamuBanue KpUCTALIOB COJIEH.
Kto n306pen 6ymary?
[TponyKThl MUTaHUSI KAK XUMUYECKUE COEUHEHHUS.
BkycHoe — HeBKkycHOe. O NUILEeBbIX J0OaBKax.
Bnusier — nu pH Boasl Ha pocT 6000BBIX.
BnusiHue TSKenbIX METAJJIOB Ha PACTEHUS TOPOXa.
Bpen sHepreTuueckux HalmMTKOB.
JXKBauka: ucTOpHs BpeAHON MPUBBIUKHN (MU(DBI U PEATHH).
Kene3o n 310pOBBE YETOBEKA.
HccnenoBanne ocoOeHHOCTEN 00pa30BaHUS HEPACTBOPUMBIX CHIIMKATOB.
CUJIMKaTHBIN CaJl U CUJIMKATHBIE MEIY3bl.
HccnenoBanue BIUsiHUE 02 HA OPTaHU3M YE€JIOBEKA U ONPEETICHUE €T
COoAEpKaHUs B NOJUPOBAHHOM COJIU.
CpenctBa 3alIUThl OT HACEKOMBIX (MHCEKTULIUABI U PETIEIIIICHTHI).
XHUMUS U UCKYCCTBO: Ha YEM JEPKUTCS KUBOIUCH?
XUMUS U KyJIMHapUs: 4TO 00111ero?
N3yueHne coctaBa U CBOMCTB MPOTHUBOTOJIONEIHBIX PEAreHTOB, UCIIOIb3YEMbIX Ha
Joporax ropo/a.



9 kiacc

buonoruyeckue u nuuieBbie 100aBKH.

Bnusinue propua-nona Ha smans 3y00B.

Bonopon kak anpTepHaTUBHBIN BUJ TOIUIMBA.

EcTp 11 naMaATh y BOIbI?

3anaxu, KOTophkle jieyat (purorepanus).

N3yuyenue BO3eHCTBUS KUCIOTHBIX JOKIEH HA OKPYKAIOLIYIO cpeay (pacTeHus,
MaMSITHUKH ).

N3yudeHne cocTaBa U CBOKMCTB IPOTUBOTOJIOJIEIHBIX PEAr€HTOB, HCIOJIb3yEMBbIX Ha
oporax ropoja.

N3yyenne XuMHUECKOW OCHOBBI MUIIEBBIX 100aBOK.

HccnenoBanne XMMUYECKOTO COCTaBa 4asl.

Otkpsitue [ICXD 1. . MenaeneeBbIM CTy4allHOCTh WJIM 3aKOHOMEPHOCTb.
[IpupoiHbIE U CHHTETUYECKUE KPACUTENH.

[IpupoHbIE 1 CHHTETUYECKHE JIEKApCTBA.

[Tpon3BOICTBO ra3supoOBOK.

IIponsBoacTBO 3epKal.

Pa3ButHe nuiieBoil IPOMBIIIJIEHHOCTH.

Caxapa B poAyKTax MUTAHUS.

CocraB u eueOHbIe CBOWCTBA MPUPOTHON MUHEPATILHON BOJIBI.

BuTtaMuHBI 1 UX pOJb B KU3HEAEATEIbHOCTH YEJIOBEKA.

JleuuT 3J1eMEHTOB U BHEIIHOCTb.

KauecTBeHHOE oIpeiesieHre BEIEeCTB B COCTABE Pa3HbIX BUAOB MOPOKEHHOTIO.
Menuko- Ouonoruueckoe 3HaUeHHe 3JIeMEHTOB 3B rpymmbl.

Menuko- Ouonoruvueckoe 3HaUeHHe 3JIeMEHTOB 4B rpymnmbl.

Menuko- Ouonoruueckoe 3HaUeHHe 3JIEMEHTOB 5B rpymmbl.

Tak 11 MHEPTHBI UHEPTHBIE Ta3bI?

VYHukansHOE BeniecTBo — Boja. Kakyto Bosy Mbl mbéM? [IpocTeiinye crmocoos
OYMCTKH BOJbI U3 HPUPOIHBIX HCTOUHUKOB

XuMHS Ha KyXHE.

JKene3o B HalIEH KU3HU.

XKeneso u ero 6mosoruuecKas pojib B OpraHnu3Me 4eI0BEKA.

BU/AbI JEATEJIBHOCTH OBYYAIOIIUXCS, HAITPABJIEHHBIE HA
JOCTHUKEHUE PE3YJIBTATA

PackpbiBaTh CMBICII H3y4aeMbIX IMOHSTUN;

[IpuMeHsTh €CTECTBEHHO-HAYUYHbIE METO/IbI ITO3HAHUS (B TOM YKCIIe HAOJIIOCHUE,
MOJIETUPOBAHUE, IKCIIEPUMEHT) U OCHOBHBIE OMEPAIIMHU MBICIUTEILHON 1€ TEIIbHOCTH
(cpaBHEHHME, KiTaccu(PUKAIINSA) TSI U3YUYCHUS BEIICCTB M XUMUUYECKUX PEAKITUN;
PackpbIBaTh CMBICI H3y4aeMbIX ITOHATUN U 3aKOHOB U IPUMEHSTH 3TH MOHITHS NTPU
ONMCAaHUU CBOWMCTB BEUIECTB U UX MPEBPALICHUM;

CrnenoBath npaBuiiaM MOJIb30BaHUSI XUMUYECKOM MOCYA0U U 1abopaTOPHBIM
000pyI0BaHUEM, a TAKXKE MpaBUiIaM OOpallleHHs] C XUMUYECKUMHU BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHHUIO TPAKTHUECKUX paldoT;

[InaHupoBaTh U NPOBOAUTH XUMUYECKUN IKCIIEPUMEHT;



Hcnonb30BaTh NpH BHITOJIHEHUH YYEOHBIX 3a/IaHUN U B MIPOLIECCE HCCIE0BATEIbCKOM
NEATENIbHOCTY HaYyYHO-TIONMYJIAPHYIO JIUTEPATYPY XUMHUUECKOIO COAEPIKAHNUS,
CIIpaBOYHbBIE MaTepUalIbl, pecypcel IHTEpHETA;

BricTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMIOPOM Ha HHPOPMALIUIO
13 yueOHUKA ¥ CIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO MCIOIb30BaTh U3y4YEHHBIH
MOHATUMHBIN amnmapar Kypca XUMHUMU.

CHUCTEMA OIEHKHM JOCTHXKEHUHN OBYUYAIOIIUXCHA

KonTposib 3HaHWI, YyMEHHMII W HABBIKOB YYaIllMXCS - BAXKHEHUIIWWA HTaIl
y4eOHOT0 mpoiiecca, BBITIOJTHSFOII U o0yyJarouryo, MIPOBEPOUHYIO,
BOCIIUTATEIbHYI0 U KOPPEKTUpYIOImYI (yHKiuu. B cTpykType mnporpamMmsl
IPOBEPOYHBIE CPEICTBA HAXOASATCS B JJIOTUUECKOU CBSI3U C COAEP’KaHUEM YUEOHOTO
maTtepuana. Peanuzanus MexaHu3Ma OLEHKH YpOBHSI OOYYE€HHOCTH Mpearnosiaraer
CUCTEMAaTH3allul0 W O000O0IIeHWe 3HAaHWM, 3aKperyieHHe YMEHHH U HaBBIKOB;
POBEPKY YPOBHS YCBOCHMSI 3HAHMM W OBJIAJICHUS YMEHUSIMM U HaBBIKAMH,
3QIaHHBIMU KaK IUIAaHUpYEMbIe pe3ysibTaThl 00yueHus. OHM MPEJCTaBISIOTCS B
BUJIe TPEOOBAHUM K TIOJITOTOBKE YUaITUXCSI.

J{71s1 KOHTPOJISI YPOBHS JOCTUAKEHUM yHaIIMXCSl UCIIOIB3YIOTCSI TAKUE BUIBI
U (OpMBI KOHTPOJIS KaK MPEIBAPUTEIIbHBIN, TEKYITUH, TEMAaTUUCCKUI, UTOTOBBIM
KOHTPOJIb, (OPMBI KOHTPOJISi: KOHTpOJbHas pabora, auddepeHIIMPOBaAHHBIMI
WHAUBUAYATbHbBII MUCHbMEHHBIA OMPOC, CAMOCTOSITENIbHAs MpoBepoyHas padoTa,
TECTUPOBAHUE, TUKTAHT, IUCbMEHHBIE IOMAIIHNE 3a1aHUS.

Jns Tekylero TeMaThudecKOoro KOHTPOJS U OLEHKU 3HAaHWW B CHUCTEME
YPOKOB TMPEIyCMOTPEHBl KOHTpPOJIbHBIE paboThl. Kypc 3aBepiiaior ypokw,
MO3BOJIAIONINE OOOOUIUTh M CHUCTEMATU3UPOBATh 3HAHUSA, a TAKXKE NPUMEHHUTD
YMEHHUsI, IPUOOPETEHHBIE NPU U3YyYEHUU XUMUHU.

CucremMa oneHKH JOCTHKEHUI 00yUarouXCs

1. OneHka ycTHOro oTBeTA.

OtMeTKa «5»:
- OTBET MOJIHBIM U TPABUJIbHBIN HA OCHOBAHUM U3YUYEHHBIX TEOPHU;
- MaTepuall U3J10KEH B ONPEICIICHHON JOTMYECKON MOCIIE10BATEIBHOCTH,
JTUTEPATYPHBIM S3bIKOM;
- OTBET CaMOCTOSITEIbHBIN.

OTtBeT «4»;
- OTBET IIOJIHBIM U MPAaBUJIbHBIM HA CHOBAHWH U3YYEHHBIX TEOPU;
- MaTepuall U3J0KEH B ONPEICIICHHON JOTMYECKOU MOCIEA0BATEIBHOCTH, MPH
ATOM JOIYUIEHBI JBE-TPU HECYIIECTBEHHbIE OUIMOKH, UCTIPABICHHBIE 1O
TPEOOBAHUIO YUUTETIS.

OT1MmeTka «3»:
- OTBET MOJHBINI, HO MPU 3TOM JOMYILIEHA CYIIECTBEHHAs! OIIMOKA UK OTBET
HEIOJIHBIN, HECBA3HBIN.

OTmeTka «2»:
- IpU OTBETE 0OHAPYKEHO HEMOHUMAaHUE YYaIllUMCS OCHOBHOI'O COJIEpKAHUS
y4eOHOro MaTepuaia WiH JAOMYIIEHbI CYIlIECTBEHHbIE OIIUOKH, KOTOPHIE
YYalIMKiCs HE MOXKET UCIIPABUTh MPHU HABOISAIIMX BOIIPOCAX YUHUTENS, OTCYTCTBUE
OTBETA.



OrMeTKa «1»
- OTCYTCTBUE OTBETA
2. OneHKa 3KCnepuMeHTATIbHBIX YMEHHUH.

- O1l1eHKa CTaBUTCS HA OCHOBAHUM HAOIIOJEHHUS 32 yUalllUMUCS U
MMCbMEHHOTO OTYETa 3a padoTy.
O1meTka «5»:
- paboTa BBINOJHEHA MOJHOCTHIO U IPABUJILHO, CJEJaHbl IPABUIbHBIC
HaOJIOJICHUS U BBIBOJBI;
- DKCIEPUMEHT OCYIIECTBJICH IO TUIaHy ¢ YYETOM TEXHUKH 0€30MaCHOCTH U
mpaBuJl paboTHI C BEllleCTBAMU U 000PYAOBAHUEM;
- TMPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBbIE YMEHUS, MOJACPKUBAIOTCS YUCTOTA
pabouero Mecrta u MopsJoK (Ha CTOJIe, IKOHOMHO MCTIONB3YIOTCS PEaKTUBHI).

OTMeTKa «4».
- paboTa BBINOJHEHA MPABUIIBHO, CHACIaHbI IPABUIbHBIC HAOIIOICHUS U BHIBOIHI,
HO TPU 3TOM IKCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO WX JOMYIICHBI
HECYIIIECTBEHHbIE OIIIMOKU B pabOTe C BEIIECTBAMU U 00OPYIOBAHUEM.

O1meTka «3»:
- paboTa BBINOJIHEHA MPABUILHO HE MEHEE YeM HAMOJIOBUHY WJIU JOMYIIEeHA
CYILIECTBEHHAs OIMOKa B X0JI€ SKCIIEPUMEHTa B OOBSICHEHUHU, B 0(DOPMIICHUU
paboThl, B COOJIOJICHUM MPABWI TEXHUKU 0€30MMacHOCTH Ha paboTe ¢ BeleCTBaMuU
1 000py/IOBaHUEM, KOTOpasi UCIPABIIACTCS 10 TPEOOBAHUIO YUUTEIS.

O1meTka «2»:
- JIONYIIEHBI 1B (M 0oJyiee) CYIIECTBEHHBIC OIIMOKH B XOJIe: IKCIEPUMEHTA, B
00bsicCHEHNH, B opopMiieHUH pabOThI, B COOIOICHUM MPABWIT TEXHUKU
0€301acHOCTH MPHU paboTe ¢ BEIIECTBAMH M 000PY/IOBAaHUEM, KOTOPBIC YUalTUHCS
HE MOXET UCIIPABUThH JTAKE 10 TPEOOBAHUIO YUUTEIIS,

OtmeTtka «1»
- paboTa He BBINIOJIHEHA, Y YYaIllerocsi OTCYTCTBYET AKCTICPUMEHTAIbHBIC YMEHHUS.
3. OuneHka yMeHMii pemiaTh pacyeTHble 3aJa4M.

OTMeTKa «5»:
- B JIOTMYECKOM PACCYXXJICHHH M PCIICHUH HET OMMOO0K, 3ajaya pelieHa
paloHaIbLHBIM CIIOCOO0M;

O1meTKa «4»:
- B JIOTHYECKOM PaCCYKJICHHH U PEIICHUS HET CYIIICCTBECHHBIX OIIMOOK, HO
3a/1a4a pelieHa HepalMOHAIBHBIM CIIOCOO0M, WJIU JIOIYIIECHO He Oojiee IBYX
HECYIIICCTBEHHBIX OIMMOOK.

O1meTKa «3»:
- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA
CyIIIECTBEHHAasl OIMMOKAa B MAaTEMAaTUUYECKUX pacyeTax.

OTMeTKa «2»:
- UMEETCS CYIIECTBEHHBIC OITHOKHU B JIOTHYECKOM PACCYKJICHUH U B PEIICHUHU.

OrMeTKa «1»
- OTCYTCTBHE OTBETa Ha 3aJIaHUE.
4. OueHkKa NMCbMEHHBIX KOHTPOJbHBIX PadoT.

O1meTka «5»:
- OTBET IOJIHBIN W MPaBUIBHBIM, BO3MOKHA HECYIIIECTBEHHAs OIIMOKA.

OTMeTKa «4»:
- OTBET HEMOJIHBIA WJIM JOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIMHOOK.



Ot1merka «3»:
- paboTa BBINOJHEHA HE MEHEE YEM HaroJOBUHY, JOMYLIEHA OJIHA CYIIECTBEHHAs
OLIMOKA U NP 3TOM JBE-TPU HECYIIECTBEHHBIE.

OTmeTka «2»:
- paboTa BBINOJHEHA MEHBIIE YE€M HAMOJIOBUHY MM COAEPKHUT HECKOJIBKO
CYILIECTBEHHBIX OLINOOK.

Ormerka «1»
- paboTa He BBITIOJIHEHA.
[Ipu oLieHKe BBINMOJHEHUS! TUCbMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO
YUHUTBIBATh TPeOOBaHUS €UHOTO opdorpaduyecKoro pexuma.
5. OneHKa TeCTOBBIX padoT.

88-100% - mpaBUIILHBIX OTBETOB oreHka «b5»

62-87% - mnpaBWIBHBIX OTBETOB OollcHKa «4»
37-61% - mnpaBWIBHBIX OTBETOB OIIEHKa «3»

0-36% - mnpaBUIBHBIX OTBETOB OIICHKA «2»

6. Ouenka pedepara. Pedepar orieHuBaeTCs M0 CAEAYIONIUM KPUTECPUSIM:
cobiroieHue TpeboBaHUi K ero 0(pOpMIICHUIO; HEOOXOUMOCTh U JOCTATOYHOCTh
JUTSL pACKPBITHS TEMbI IPUBEIACHHOM B TEKCTE pedepara nHpopMaIuu; yMeHUE
oOyuJaromierocsi CB000IHO H3JIaraTh OCHOBHBIC UJICH, OTPaXKCHHBIC B pedepare;
CIIOCOOHOCTH 00YYaromIerocs MOHATh CYTh 33J]JaBAEMBIX BOIIPOCOB U
c(hOpMyITHPOBATh TOYHBIC OTBETHI Ha HUX.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne m\nm HanmeHoBaHMe TeMbl Koa- DJIEeKTPOHHbIE
BO (uudpossbie)
4acos o0pa3oBaTe/bHbIE
pecypchbl
Pa3nes 1.IlepBoHayasibHble XMMHYECKHE TOHATHSA
Xumust — BaykHast 00J1aCTh bubmnoreka LIOK
11 €CTECTBO3HAHUA U ITPAKTUYECKON 5 https://m.edsoo.ru/7f41837c
JeSITEJIbHOCTH YeJIOBEKa
bu6mmoreka [IOK
1.2 B
CHLECTRA I XHMHHCCKHE peaKiiiu 15 https://m.edso00.ru/7f41837c
Wroro mno pazueny 20

Pazjnen 2.Baxueiimme npeacTaBuTe/ i HEOPraHMYECKUX BelIECTB

2.1 Boznyx. Kuciopon. [Torsatre 06 okcumax 6 E&H;;T:;%ggﬁ £41837¢
2.2 Bonopon. [lorsTie 0 KHCIOTaX U COMAX 8 E;H;;T:;%ggﬁ £41837¢
23 Bona. PactBopsl. [lonsitue 06 5 bubnuoreka [JOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 11 bubnuotexa [JOK

] COCIIMHEHU I https://m.edsoo.ru/7f41837c

Hroro mo pazgeny 30

Pasznen 3. llepuoauyeckuii 3axoH u [lepuoaudeckas cucreMa XuMH4YeCKHX 3j1eMeHTOB /1.

N. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBA3b. OKHCJINTEIBHO-

BOCCTAHOBUTEC/IbHBIC PCAKITUHA

[Tepuoanueckuii 3akoH u [lepuoandeckas

bu6mmoreka [IOK

3.1 cUCTEeMa XMMHUYECKUX 31eMeHToB /1. U. 7 | https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aTroma
39 Xumudeckas cBsI3b. OKHCIUTEIBLHO- 8 bu6mmoreka [IOK
' BOCCTAHOBHTEJIbHBIE PEAKITUU https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 15
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
9 KIIACC
Ne m\nn HaumenoBaHnue TeMbl Koa- JJIeKTPOHHbIE
BO (uudposbIe)
4acoB o0pa3oBaTe/bHbIC
pecypcsl
Pa3nes 1.BemecTBo U XMMHYECKHE PeaKIHA
11 [ToBTOpEHue u yriayOneHne 3HaHUN 5 bubmmoreka [JOK
) OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmorexa [JOK
' peakiui https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs! JUCCOLIMALIHSL. 8 bubmmorexa [JOK

XUMUYECKHUE PCaKInu B paCTBOpaAx

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

17

Pa3gen 2.HeMeTaJIBI M UX COCTUHEHU S

21 OO0mas XxapakTepUCTUKA XUMUIECKIX 4 bubnmnoreka [JOK
] aneMeHTOB VIIA-rpynmnsl. I"agorenst https://m.edsoo.ru/7f41a636
OO6mast XxapakTepuCTUKa XUMHUYECKHUX bubnuotexa [JOK
2.2 JJIEMEHTOB 6 | https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u €€ coeiluHeHus
OO61ast XxapakTepuCTUKAa XUMUYECKUX bubnuotexa [JOK
23 3JIEMEHTOB 7 https://m.edsoo.ru/7f41a636
' VA-rpymmsl. A3oT, pocdop u ux
COCIMHEHUS
OO6mast xapakTepUCTHKAa XUMUYECKUX bubnuotexa [JOK
2.4 anemenToB |V A-rpymnmsl. Yriepoa u 8 | https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHS
Wroro mno pazueny 25
Pa3nes 3.MeTtayuibl M MX COeIMHEHUS
. bubmuoreka [JOK
3.1 OO01re CBOMCTBA METAJIIOB 4 https://m.e dsogru 17£413636
3.2 Baxneiimme MeTaIbl U UX COSTUHEHUS 16 bubmorexa TJOK
https://m.edsoo.ru/7f41a636
Wroro mo pazmeny 20
Paznea 4. Xumus v okpy:Kaomas cpeia
41 BeniecTBa u Mmatepuaibl B dKU3HU 3 bubnuotexa [JOK
' YyeJloBeKa https://m.edsoo.ru/7f41a636
Hroro o pazgeny 3
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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