MUWHHUCTEPCTBO MIPOCBEHIEHUSI POCCUCKOMN ®EJEPALIIN
JenapramenT oOpa3oBanus SpociaaBckoil 001acTH

Yupasienue oopaszoBanusa AxMuHucrpauuu I'aspuinos-Amckoro MP

MOBY CII Ne 2
YTBEPXJIEHO
Jupexrop
Axumosa T. JI.
Ne332 ot «30» aBrycra 2023
T.
PABOYAS ITPOT'PAMMA

(ID 2887433)

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

TS o0yJaronuxcst 9 kmacca

r.I'aspuioB-fAm
2023-2024 rox



IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOW paboueid MpPOrpamMMebI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[IpennogaBanue ydeOHoro mnpeamera «Xumusi» B 9 kmacce B 2023-2024
y4eOHOM TOIly BEAETCS B COOTBETCTBHU C HOPMATUBHBIMU U PACHOPAIUTEIbHBIMU
JOKYMEHTaMHU, MPEICTaBICHHBIMU B METOANYECKMX PEKOMEHIAUAX IO OpraHn3aluu
U OCYILECTBJICHUIO OOpa30BaTEeNIbHON JEATEIbHOCTU B IIKOJIE, a TAKXKE C YYETOM
CJIEAYIOUIMX JTOKYMEHTOB:

1. denepanbHbIid 3ak0H 0T 29.12.2012 N 273-D3 (pen. ot 13.07.2015) "O6
obOpaszoBanuu B Poccuiickoit deaeparuu" (¢ U3M. ¥ JI0M., BCTYIL. B CHIIY C
24.07.2015).

2. IIpuka3z MunucrepcrBa npocsemenns Poccurickonn ®@enepanun Ne 568
ot 18.07.2022 “O BHeceHUH U3MEHEHHH B (heepalibHbII roCyAapCTBEHHBIN
o0pa3oBaTenbHBI  CTAaHAApPT  OCHOBHOrO  oOmiero  obpa3oBaHus”
(3apeructpuponan 17.08.2022 Ne 69675).

3. IIpukaz MunucrepcrBa mnpocsenieHus Poccuiickoir ®enepamum ot
18.05.2023 Ne 370 «OO6 yrBepxkaeHuu ¢deaepaibHOi 00pa3oBaTeIbHON
OporpaMMbl  OCHOBHOT'O  0o0miero oOpasoBaHus»  (3aperucTpupoBaH
12.07.2023 No 74223).

4, [Tpukaza MunucrepcTa oopazoBanust u Hayku P® ot 4 okta0ps 2010 r.
N 986 «O6 yrBepxknenun denepanbHbIX TpeOOBaHUN K 00pa3oBaTeIbHBIM
YUPEKIEHUSIM B 4aCTH MUHUMAIBbHON OCHAIICHHOCTH Y4€OHOro mpoiiecca u
000py/0BaHMS y4EOHBIX TOMEILICHUID.

o, IIpukaz MunucrepcrBa mnpocsenienus Poccuiickon denepamum ot
21.09.2022 Ne 858 "OO6 yrBepxkaeHUH (eaepaibHOro mepeyHs yueOHUKOB,
JOIYIIEHHBIX K  HCIOJB30BAHUIO  IIPU  PEAIM3alMM  HMMEOLIUX
rOCyJapCTBEHHYIO aKKpEIUTALMI0 00pa30BaTEIbHbIX POrpaMM HayaabHOIO
o0llero,  OCHOBHOrO  00miero, cpegHero  oOmero  oOpa3oBaHMs
OpraHu3alUsIMH, OCYHIECTBIISIOIIMMHU OOPAa30BATENIbHYIO NEATEIbHOCTh H
YCTAaHOBJIEHUS  NPEIEIbHOTO CpPOKa  HCIOJIb30BAaHUS  MCKIIFOUEHHBIX
y4eOHUKOB".

6. denepalibHBIA ~ TOCYAAPCTBEHHBIM  00pa3oBaTeIbHBIM  CTaHAApT
ocHOBHOrO 060mero oopazoBanus (IIpmkaz MunuctepcTBa oOpazoBaHus U



Hayku Poccuiickoit @eneparuu ot 17 nexabps 2010 r. Ne 1897 (pen. ot
11.12.2020)).

7. [IpumepHast ocHOBHasi 0Opa3oBaTesibHas MporpaMMa OCHOBHOTO OOIIEro
oOpa3oBanus (ono0peHa penieHneM (eaepaabHOro ya4eOHO-METOJUYECKOrO
o0beIMHEeHUs o 001IeMy o0pa3oBaHuto, mpotokos ot 08.04.2015 N 1/15, B
penakuuu miporokonm Ne 1/20 ot 04.02.2020 denepanpHOro y4deOHO-
METOMYECKOT0 O0BETUHEHHUS 110 00IIeMy 00pa30BaHuIO).

8. Konnenmust mpenomaBanus  mpeaMera XuMus — (pacmopsbKeHHe
MunucrepctBa npocsemeHuss Poccuiickoit denepanvii OpoTOKOA OT 3
nekadpst 2019r. Ne TIK-4BH).

9. Meroauueckoe ucemo I'AY JITIO S0 UPO «Meroaudeckue
pEKOMEHIaIuu 00 OpraHu3aly 00pa3oBaTeNbHOM AesTebHOCTH B 2023 -
2024 yuyeOHOM TO11».

10.MeToanueckoe MUCbMO O MPETNOAaBaHUH YI€OHOTO MpeIMeTa « X UMHUS B
oOpasoBaTenbHBIX OpraHu3anusax JpocmaBckoi o6mactu B 2023-2024
yueoHoMm roa I'AY II10 S0 UPO.

11 .Metoauueckue peKOMEHIaluK JJI MPOBEICHUSI JIA0OPATOPHBIX padOT MO
XUMUU ¢ IpUMeHeHreM obopynoBanus «Touka pocta» (Ludposas
naboparopus Relion).

12.  OcnHoBHass  oOpa3zoBarenbHas  MporpaMMa  OCHOBHOTO  OOIIEro
o0pa3oBaHusi MYHHUIIMIAIBHOTO  00II€00Pa30BATEIHHOTO  OOKETHOTO
yupexaenus «Cpennsis mkosna Ne 2 umenu [1.B. KpbiioBay.

13.Pabouast mporpamMmma 1mo XuMuu 9 Kiacca K MpPeAMETHON JTMHUU YYCOHHKOB
O.C. T'abpuensna, WU.I'. OctpoymoBa, C.A. CnangkoBa; ydeOHOE mocoOue
1151 00111e00pa3oBaTenbHbIX opranusaiuii, Mocksa «IIpocsemienuey, 2020.

14.Y4eOublii M1aH MyHULIUTNIATIBHOTO 00I1e00pa30BaTeIbHOI0 OI0IKETHOTO
yupexaenus «Cpeansis mkona Ne 2 umenu J.B. Kpeimosa» na 2023-2024
y4eOHbII roj1 (OCHOBHOE 00111ee 00pa3oBaHue).

15. T'omoBoit KAJICHTapHBIN rpaduk MYHULIMTIIATBHOTO
o0mreo0pa3oBaTeabHOr0 OrOKETHOTO yupekaeHus «Cpemnsis mkona Ne 2
umenu [1.B. KpbutoBay Ha 2023-2024 y4ueOHbI# TO/I.

16.CanlluH 1.2.3685-21 «['urnenndeckre HOPMaTUBBI U TPEOOBAHUS K
oOecrieyeHu o 0€30MacHOCTH U (1) OE3BPETHOCTH JJIs YeIOBeKa
(akTOpOB cpeabl OOMTaHUS, YTBEPKICHHBIX TOCTaHOBJIEHHUEM [ TaBHOTO
rOCYJIapCTBEHHOT 0 CaHUTapHOro Bpaua Poccuiickoit @enepannu ot 28
saBaps 2021 r. Ne 2 (3apeructpupoBano B Muntocte Poccuu 29 ssHBapst
2021 r. Ne 62296).

17.Canurapusie npasuna CII 2.4.3648-20 «CanuTapHO-311UIEMHUOIOTHYECKHE
TpeOOBaHMsI K OPraHM3alKsIM BOCIUTAHUS U 00Y4YEHHUs, OTJbIXa U



O37OPOBJICHHUS IETEN U MOJIOJEHKH, YTBEPKICHHBIE IOCTAHOBICHUEM
['maBHOrO rOCYIapCTBEHHOT 0 CaHUTapHOrO Bpaya Poccuiickoit denepannu
ot 28 centsops 2020 r. Ne 28 (3apeructpupoBano B Muntocte Poccun 18
nekadbps 2020 r. Ne 61573).

Pabouas mporpamma npuBenena B coorserctBue ¢ OPII mo xumuu ¢ yuetom

pekoMenanuii MunucrepcTBa nmpocBenienus Poccurickon @enepanuu.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIel cTpareruu
OoOydeHHs, BOCIHUTAHHUS W PA3BUTUA OOYYaIOUIUXCS CpPEACTBAMH Yy4EOHOTO
peaMeTa, yCTaHABIMBAET  00s3aTENbHOE peaMETHOE COJEpKaHue,
npelycMaTpUBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTypUpOBaHHUE IO
pazneiaM U TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBIE U
KayeCTBEHHbIE XapaKTepPUCTUKHU coJiepKaHus, PEKOMEHYEM Y10
MOCJIEIOBAaTEIbHOCTh ~ M3YYEHHUS] XUMHUU C€ Y4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4e€OHOro TMpoOIlecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTA — IMpeAMeTa s
peay3anuu TpeOOBaHHWK K pe3ysbTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3yabTaraM oOy4eHHUs XUMUU Ha YPOBHE IeJiel U3YUYEeHUS MPEIMETa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHOU JESATENBHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMUSI.

3HaHUE XUMHUHU CIYXKUT OCHOBOM i (hOPMUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeAcTaBJICHU O MaTepuaIbHOM E€IMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH NPEACTABJICHUS O B3aUMOIIPEBpAICHUIX
SHEPIrUd M 00 DBONIOIUU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TJIOOATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBOM U SKOJIOTHYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3yyenne xumuu:

CIIOCOOCTBYET  peayiv3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KyIbTYpPhI TUIHOCTH, €€ 0011el U (YHKITMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHUE MBIIUJICHUS M TBOPUYECKUX CIIOCOOHOCTEM
OoOy4JaromMXcs, HABBIKOB HX CaMOCTOSITEIbHOM  Y4eOHOM  JIeITEeNbHOCTH,
SKCIEPUMEHTAIBLHBIX M HCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HECCHOHATBHON e TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOT'O B3TJIs/Ia HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS] OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HaYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
oOpazoBaHue 00yJarOmuXcs.



JlaHHBIC HampaBJICHUS B OOYUYEHHH XUMHUHM OOECIICUMBAIOTCS CITEHH(BUKOM
colepKaHUs  Yy4eOHOro mpeaMeTra, KOTOPBIM  SBISCTCA  I€IarorM4ecKu
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMHKCS CHCTEMBI IEpBOHAYAIBHBIX IOHSATHH XUMHH, OCHOB
HEOPraHUYECKOM XHWMHUHM M HEKOTOPBIX OTACIbHBIX 3HAYMMbBIX IMOHSATHH
OPraHUYECKON XUMUHU.

CtpykTypa comepkaHHUsi MPOTrpaMMbl IO XUMHH CPOPMHUPOBaHA HAa OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBbI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN 0 XUMHYECKOMU
peakniuu. OO0€ 3T CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbI TI0 TPHHIIUITY
MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUU;

— YYEHHA O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TPEACTaBICHUM 00 JJICKTPOJIUTUUECKOM JUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTndyeckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO
YpPOBHS K JPyroMy, BBITOJHSS (YHKIUU OOBSICHEHUS] M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEM MPAKTUUECKOIO MPUMEHEHHUS U TOJYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne TMporpaMMbl IO XUMHUHU CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEACTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAYYHOW KApTUHBI MHUpPA B JIOTHUKE
€€ CHUCTEMHOM NPUPOJAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HAHUSA B Hayke. M3ydeHue XUMHM NOPOUCXOAUT C IPUBIICUCHUEM
3HAHUW U3 paHee H3YYCHHBIX YUEOHBIX NpeaMeToB: «OKpyXalomMuil MUpy,
«bunonorus. 5-8 xmacce» n «®Pusuka. 8 Kiaacey.

[Ipy wu3ydyeHHH XUMHH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUUA OCHOB
XUMHUYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, NMPAKTHYCCKON
NEATENIBHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3agadya ydyeOHOro IpeaMeTa COCTOMT B (POPMHUPOBAHMH CHCTEMBI XHMHYECKUX
3HaHUN — BaKHEUIIMNX ()aKTOB, MOHATHUH, 3aKOHOB M TEOPETUUECKUX TMOJOKEHUM,
JOCTYITHBIX 000OIICHUN MHPOBO33PEHUYCCKOI'0 XapakTepa, s3blka HayKH, B
OpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS MpPU HU3YYEHUH BEIIECTB W
XUMUYECKUX PEaKIUi, B (POPMUPOBAHWUU M PA3BUTHH TTO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENHLHONW U Y4eOHO-HCCIEeN0BATEIhCKON



JESITENbHOCTH, OCBOCGHHMU NPaBHJI OE30MACHOr0 OOpallleHHs] C BEIIeCTBAMHU B
MIOBCETHEBHOM YKU3HHU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHMs BaXKHOE
3HaYeHHEe NMPUOOPETH TaKUE LEH, KaK:

— (¢GopMHUpOBaHHE MHTENJIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM >KU3HU;

— HampaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MPHOOIICHHE
O0y4aroumMxcs K CaMOCTOSTEIbHON MO3HABaTEbHOM JAESTENbHOCTH, HAYYHBIM
METOJaM TIO3HAaHUA, (POPMUPYIONIMM MOTHUBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— of0ecrieueHne yCiaoBUM, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00yYarOIIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), MMEIONIMX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3UYHBIX BUIOB JESTEILHOCTH;

— (¢opmupoBanue oOmEel (GYHKIMOHATBHOM U €CTEeCTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLCHUBATHh SIBICHUS
OKPYKaIOLLIET0 MHUpa, WUCIOJIb3YSl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU H3YyYCHUU
XUMHH, TPUMEHITh WX TPH PEIICHUH NTpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYAOBOM JEATEIIBHOCTH;

— ¢opMupoBaHWe y OOyYalOlUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH DKOJOTHYECKHU
1[eJIeCOO0pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JEATEIIBHOCTH B IEIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpY MpOQUIsl U HAMPaBICHHOCTH J1ajbHEUIlero
oOydJeHwUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTaBisieT 136 gacos: B § kiacce — 68 gacoB (2
yaca B HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXXAHUE OBYYEHUA

Xumusa 9 kJjace
(68 yacos, 2 yaca B HeJ1eJ110)

BemecTBo 1 XMMHYeCKAs peakius

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB /.
N. MengneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUJbl XUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMUYECKUX
PEMETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKON PEIMIETKU U
BUJa XUMHUYECKOU CBSI3U.

Krnaccudukaruss 1 HOMEHKJIATypa HEOPTaHWMYECKUX BEIIECTB. XUMUUYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHWYECKUX
COCMHECHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukarmss XuMUYeCKUX Peakiliid Mo pa3IudHbIM MpU3HaKaM (110 YHCITy
M COCTaBy Yy4YacCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TemioBomMy 3¢ dexTy, Mo
W3MEHEHUIO CTEMECHEeW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, N0 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKLINH, TEPMOXUMUUYECKUE
YPAaBHEHUS.

[Tonsitue o ckopoctu Xumudeckor peakiuu. [lonarue o6 oOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M IeTepPOTreHHBIX
peakuusx. [lonstue o kartanuse. [loHdaTHE 0 XMMHUYECKOM paBHOBEeCHU. DAKTOPBI,
BIIMSAIOIINE HA CKOPOCTh XHUMHUUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHA.
OKHCIIUTEITEHO-BOCCTAHOBHUTEIILHBIE pcaKkuunm, BJICKTpOHHbIﬁ OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM pE€aKkunm. CocraBienue ypaBHCHI/Iﬁ

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJIB30BAaHUEM  METOAA
AJIEKTPOHHOT O OaaHca.

Teopus 3MEKTPOTUTUYECKON AUCCOLMALN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHn3M IHMCCOLMAIMU BEIIECTB C Pa3IMYHBIMHA BHUIAAMU
xuMuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U ca0bIe 3JEKTPOIUTHI.

Peakuiun noHHOrO OOMEHa. Y CIIOBUS MPOTEKAHUS pEeaKIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIEHHBIE HWOHHBIC YypaBHEHHs peakuuii. CBOMCTBA KHUCIOT,
OCHOBAaHMM W COJe B CBETE TMPEACTABICHUN 00 DJICKTPOIMTHYECKOU
nucconuanny. KauectBeHHbIE peakuy Ha HOHBL. [IoHATHE 0 THApOIN3E CONEM.
Hemoncmpayuu

* O3HaKOMJICHHE C KOJUIEKIUSAMHU METAJUIOB U HEMETAJIJIOB.
* O3HaKOMJIEHHE C KOJUIEKIIUSIMHA OKCHJIOB, KACJIOT U COJIEH.



* 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT IPUPOABI pEarupyronmx
BELIECTB.

* 3aBHCHUMOCTb CKOPOCTH XUMHUYECKON PEAKIMU OT KOHLEHTPALIUH
pearupyrommx BEMIECTB.

* 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKIINU OT TUIOIIAIH
CONPUKOCHOBEHUS PEarupyrouuX BEMIECTB («KHUIISIINI CIIOM»).

* 3aBHCUMOCTbh CKOPOCTH XUMUYECKOW PEAKIMU OT TEMIIEPATYPbI
pearupyroumx BellecTB.
IIpakTHyeckue padoThI:

1. Ilpaxtuueckas padora Ne 1. «Pemienne sKCiepuMEeHTAIbHBIX 3a/1au»

JlabopaTopHbIe ONBITHI:

2. Bnmusaue pactBopuTenss Ha ODJEKTPOJUTHYECKYIO JIWCCOIIHAIIHIO
(tTouka Pocta JIO Nel).

Cuibnbie cnadbie 35ekTponuThl (Touka Pocta JIO Ne2).
4. V3yyeHue OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHON peaKIuu Ccyiabdura
HaTpus ¢ nepekuchio (Touka Pocta JIONeO).

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJIENSIMM KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYEeCKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa M anmMasza), CJIOXKHBIX BEIECTB
(XJopuza HaTpusi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEAKLIHUU
OT BO3JIEHCTBUS PA3JIMYHBIX (DAaKTOPOB, MCCIAEAOBAHUE DIECKTPOINPOBOJHOCTH
pacTBOpOB BEILECTB, Mpolecca AUCCOUMALMM KHUCIOT, WIENo4Ye u coiei
(BO3MOKHO  HMCHOJB30BAaHUE BHJACO MaTEpUAIOB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKU  TPOTEKAHWS  peaKIUid  HOHHOTO  OOMEHa
(oOpa3oBaHHMe OcCajJKa, BBIJICICHHE Ta3a, O0Opa30BaHHWE BOJBI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl

w

(ropeHue, peakuu pas3jioKEHUsl, COCAUHEHUS), pacllO3HaBaHUE HEOPraHWYECKUX
BEUIECTB C IIOMOIIBKD KA4YECTBEHHBIX pEaKUWid Ha HWOHBL, pEIICHHE
DKCIIEPUMEHTAJIbHBIX 3a/1a4.
Hemertanibl u UX coelMHEHUSsI

OOmias xapakrtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble CTeNeHU OkucieHus. CTpoeHue u (QU3NYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHMUYECKHE CBOMCTBA HAa IpUMEpe  XJopa
(B3aMMOJEICTBHE € METAJUIaMM, HEMETaJUlaMH, IIejdo4aMH). XJIOPOBOAOPO/I.
ConsiHasg KucaoTa, XUMUYECKHE CBOMCTBA, NOJY4YEHHE, NMpUMeHeHue. JleicTBue
XJIOpa U XJIOPOBOJAOPOAA HA OPraHM3M 4eloBeKa. BaxkHelmme XJIOpUIbl M HX
HAaXO0XKJICHHUE B IPUPOLE.

O6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (puU3MUecKue CBOWCTBA



IIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJTIOTPONHBIE MOAU(PUKALIMKI KUCIIOPOaa
U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMUYECKHEe CBOMCTBA. OKCHUIIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
Cepnast kucnora, (QU3MYECKUE U XHUMHYECKHE CBoWcTBa (0OImIME Kak
OpeCTaBUTENsl Kjacca KUCIOT M creudduueckue). XUMUYECKHE PEaKIUH,
JeXKalle B OCHOBE IMPOMBIIICHHOIO Cloco0a MOJIyY€HUS CEpPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCIOThL. CONM CEPHOUM KUCIIOTHI, KAUECTBEHHAs! PEaKIUs Ha
cynbdar-uoH. HaxoxaeHue ceppl M €€ COeAMHEHUN B TpHUpoje. XUMHUUECKOE
3arpsiI3HEHNE OKPYJKAIOLIEH Cpelbl COCIWHEHUSIMHU Cepbl (KHUCIOTHBIE TOX]IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MpeOTBPALLCHHUS.

OObmas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XAapaKTEPHBIE CTENEHH OKUCIIEHUA. A30T, paclpOCTpPaHEHHE B MPHUPOJE,
dusnueckure u xuMmuueckre cporictra. Kpyroopor azora B nmpupoze. AMMUaK, ero
¢u3nyecKkue U XMMHUECKHUE CBOMCTBA, MONTy4YeHHE U MpuMeHeHue. Comu aMMOHMS,
uX pu3NUECcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOJydeHHEe, (PU3HYECKUE M XHUMHUYECKHE
cBoiicTBa (0OIME€ KaK MPEICTaBUTENSl Kjacca KHUCIOT W chenuduyueckue).
Hcrnionp30BaHME HUTpPATOB M COJEH AaMMOHHS B KadeCTBE MHHEPAIbHBIX
ynoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COeIMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsA3HEHUE BO31yXa, MOuYBBl M BOJMOEMOB). Docdop,
alnoTponHbele Moaudukauuu Qocdopa, punUeckue M XMMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u dbochopHas kKucinora, pu3ndecKne U XUMHUIECKHUE CBONWCTRA,
nonyuenue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATIBHBIX YIOOPESHUIA.

O6mas xapakrepuctuka 3eMeHToB IVA-rpynmnel. OcoOEHHOCTH CTpOECHMS
aTOMOB,  XapakTEepHbIE  CTENEHUW  OKHUCJIEHHS.  YTJEpoHd,  auIOTPOIHBIE
MOAU(PUKALMM, PACHPOCTPAHEHHWE B TMPUPOJE, (U3NYECKHE U XUMHYECKUE
cBoiictBa. Ancop6ius. Kpyrosopor yriepona B mpupoae. OKCUIBI yriiepona, ux
¢u3nyeckue W XUMHUYECKHE CBOMCTBA, JCWCTBHE Ha JKUBbIE OPraHU3MBI,
MOJIyYUCHUE W TPUMEHEHUE. DKOJOTMYECKHUE MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a TI00AIBHOTO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIN
s dexT. YroapHas KUCIOTa U €€ COMM, X (PU3NYECKUE U XMMUYECKUE CBOMCTBA,
nojlyueHrne W npuMmeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COETMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, STaHOJ, TJIMLEPHH, YKCYCHas! KM CII0Ta).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
OPOAYKTHl MX TepepaboTku (O€H3WH), MX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OemKax, yriieBojax — U ux



poIM B JKM3HM 4elioBeKa. MarepuanbHOe €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCTUHEHUM.

KpeMHuii, ero ¢usnueckue U XUMHYECKUE CBOICTBA, IOJyYEHUE U
npumeHenue. CoenuHeHHs KpeMHHs B mpupojge. OOmue mpencraBieHus 00
okcuse kpemuus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITYy, B TIPOMBIIICHHOCTH. BakHeine cTpouTeNbHbIE MaTepUalbl: KEpPaMHKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobaeMpl 6e30macHOro HMCIOIb30BaAHUS
CTPOUTEJIbHBIX MAaT€pPUAIOB B MMOBCEIHEBHOM JKU3HHU.

IIpakTHyeckue padoTsbi:
1. [Ipaktuueckas padora Ne 2 o teme «IlonydeHue COMSTHON KUCTOTHI,
V3y4ECHUE €€ CBOMCTBY
2. Ilpaktuueckas padora Ne 3 o teme «Ilonyyenue aMmmuaka, u3yueHue
€r0 CBOMCTBY
3. Ilpaktuueckas padora Ne 4 o teme "llonydeHue yriekucioro rasa.
KauecTBennas peakiyst Ha kKapOoHaT-HOH"
4. Ilpaktuueckas padora Ne 5. PemnieHue s3KCepUMEHTABHBIX 33]1a4 110
TeMe «BaxHelme HeMeTaTbl U UX COSUHECHUS
JlabopaTopHbIe ONBITHI:
1. O6pazoBanue coneit ammonus (Touka Pocta JIO No5).
2. OcHoBHble cBoiicTBa amMuaka (Touka Pocta JIO Ne9).
3. Ompenenenre aMMmuadHOW cenmuTpbl U ModeBuHBI (Touka Pocra JIO
Nel0).

Xumuueckuii IKCnepumenm:

U3y4eHHE 0Opa3IoB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJICHUE KaYeCTBEHHbBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJII0CHUE NMPU3HAKOB
UX TPOTEKaHHUs, OMBIThI, OTpaxaroume (puanyeckne U XUMUYECKHUE CBOWCTBA
TaJIOTEHOB M MX COECJUWHEHUH (BO3MOYKHO HCIOJIb30BAHUE BHJIEOMATEPHUAITIOB),
O3HaKOMJICHHE C oOpa3laMu XJIOPUAOB (TJIOr€HUIOB), O3HAKOMJIEHHE C
oOpasmiamMu  cepbl U €€  COEAMHEHUSIMU  (BO3MOXXHO  MCIOJIb30BAaHUE
BUJIEOMATEpHUAJIoB), HAOIOIeHUE Mpoliecca OOYTIIMBaHUS caxapa MoJ JIeUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIOTHI, HW3YyYEHHE XHUMHUYECKUX CBOMICTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakluuu Ha CyibQaT-
WOH U HaOJIoZIcHUE Mpu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3zora, (ochopa U HX COEAMHEHHH (BO3MOXKHO MCIOJIb30BAHKE
BUJIEOMATEpPUAJIOB), oOpa3liaMH a30THBIX U (OCPOPHBIX yHnOOpeHuM, MoaydeHHeE,
coOupaHue, paclo3HaBaHWE M M3YYCHHE CBOWMCTB aMMMaKa, IPOBEJCHUE
Kaue€CTBEHHBIX PEAKIIUM Ha MOH aMMOHMS U ¢docdaT-uOH U U3YyUCHHE MPU3HAKOB
UX MIPOTEKAHUS, B3AUMOACHUCTBUE KOHLICHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIBIO



(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), U3Y4YCHHE (V) (S7
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QyuepeHa, O03HAKOMIIEHHE C
MPOILIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHUE, PACIIO3HABAHUE U U3yUCHHE
CBOMCTB YIJIEKMCJIOIO ra3a, MpOBEJCHUE KaYyeCTBEHHBIX peakUuil Ha KapOOHAT U
CUJIMKAT-MOHBl W H3YyYEHHE MPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
IPOAYKIIMEN CWIMKATHOM IIPOMBIIUICHHOCTH, PEIICHUE JKCIEPUMEHTAIbHBIX
3a71a4d o treme «BakHelIe HeMeTalJIbl U UX COCAMHEHUS) .
MeTtanjibl 1 MX COeIMHEHUSI

OO01mast XxapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuommueckonm cucreme XuMHYecKHX dieMeHtoB JI. N
MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaioB. MeTramnueckas CBsI3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pelETKa.  DJIEKTPOXMMUYECKUH  psll
HanpsoKeHUN MeTayioB. OU3nMYeckue U XUMUYECKHE CBOMCTBa MeTauioB. Ooiue
crocoObl TosiydeHus MeTayuioB. [loHATHE O KOpPPO3UMM METAIOB, OCHOBHBIC
CcrnocoObl 3alMThl UX OT Koppo3ud. CriaBel (CTalb, YYryH, AIOPATFOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

IIlesrounple MeTaJuibl: noJIokKeHUe B [lepuoguyeckon cucreMe XMMUYECKUX
anemeHToB JI. M. MenpaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKICHHUE B MPUPOJIE.
duznyecknue U XUMHUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kamusi). OKcuasl U
TUAPOKCUABl HAaTpusi W Kaius. lIpuMeHeHne IIEenoYHBIX METAUIOB W UX
COCIMHECHUM.

IllenoyHO3eMeNbHbIE METAUIBI MAarHUd W KaJdbLUHM: IIOJIOKEHUE B
[Tepnoguueckoii cucreme xumuueckux sneMeHToB Jl. M. Menneneesa, ctpoeHue
UX aTOMOB, HaAXOXJeHue B npupoze. Pu3ndecKkne U XMMUYECKAE CBOMCTBA MarHus
U Kanpuud. Baxseilmive coenvHeHHs Kaiblusi (OKCHUI, TUIPOKCHI, COJIN).
XKécTkocTh BOABI M CTOCOOBI €€ YCTPAHEHMUS.

AmoMuHMiL: osokeHue B Ileproanyeckoil cucreMe XMMHYECKUX JIEMEHTOB
J. 1. MenneneeBa, CTpOeHUE aTOMa, HaxoXKJeHUE B mpupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA AIFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCH]IA
ATFOMHUHUSL.

Kenezo: monoxenue B [lepuonnveckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [].
N. MenneneeBa, cTpoeHHE aroMa, HaxoxacHue B mpupone. dusnueckue u
XMUMHUYECKHE CBOMCTBA *keie3a. OKcupl, THAPOKCH B U conu xkenesa (1) u xenesa
(1), ux cocTaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C OO0pa3laMHd METAJUIOB M CIUIABOB, HX (DU3NYECKUMHU
CBOMCTBAMHU, M3Yy4YE€HHUE  PE3yJbTATOB  KOPPO3MHM  METAJIOB  (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEW B3aUMOJICHCTBUS OKCHJA



KaJdbllMsl M HATpus C BOAOW (BO3MOYKHO HCIOJb30BAHUE BUAECOMATEPUANIOB),
VICCJIEIOBAHUE CBOWCTB JKECTKOM BOJBI, IPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BOBMOKHO  HMCHOJIb30BAaHUE  BUJEOMATEPHUANIOB), IMPU3HAKOB  IPOTEKAHUSA
KAUECTBCHHBIX PEaKIMi Ha WOHBI: MarHus, KajbllMs, aJOMUHUA, [IMHKA, JKeJe3a
(1) u xene3a (111), meau (Il), HaOIFOACHME W OMMCAHHUE MPOIIECCOB OKPAIIMBAHUS
IUIAMEHH HWOHAMM HATpHsl, Kalus U KaiblUMs (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAJIOB), UCCIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHIAa ATFOMUHUS
Y TUIPOKCUJA IMHKA, PEHIEHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe « Baxnenmue
METAJUIBI U UX COCIUHEHUSD.

XuMus M OKpy:Kawluas cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. beszomacHoe
MCIOJIb30BaHUE BEUIECTB U XMMHUUYECKUX peakiuil B ObITy. IlepBas momorib mnpu
XUMUYECKUX 0XKOTax U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYKAloWed cpenbl (MmpeaenbHas IOIyCTUMas
KOHIIEHTpalus BeuecTs, naiee — [1JIK). Ponp XxuMun B penieHnu 3K0J0rM4eCKUX
po0IeM.

MpakTnyeckne pabortbi:

5. Ilpaktuueckas padora Ne 6 o teme "JKECTKOCTh BOABI U METOABI €€
yCTpaHeHus"
6. IlpakTudeckas padora Ne 7. Pernienne sKCcriepruMEHTANbHBIX 3a/1a4 110
TeMme «BakHenIe MeTAIUIbl U UX COEIUHEHUSD)
JlabopaTopHbIe ONBITHI:
1. CpaBHuTenbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIHHBIX CIOCOOHOCTEH
MetaiioB (Touka Pocta JIO Ne8).
2. Oxwucnenue xenesza Bo BiaxHoM Bozayxe (Touka Pocta JIO Nell)
Xumuueckuii IKCnepumenm:
u3ydyeHue oOpaslioB MaTepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJUMEpPHBIE
MaTepHabl).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXNpeIMETHBIX CBA3CH IIPH M3YYEHMH XUMHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCIHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
MOHATUM, TaK W MOHATUH, SBJSIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE€ MOHSATHUS: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiIaccu(ukamus, MNEePUOJUYHOCTb, HaOIIOEHNE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJENb, SBJICHUE, IapHUKOBBIN
3 dekT, TEXHOJIOTHS, MaTepUAJIBI.



®dwus3uka: Marepusi, aTroM, OJCKTPOH, TNPOTOH, HEWTPOH, WOH, HYKIH],
U30TOIbI, PAJMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKUH 3apsj, MPOBOJIHUKH,
MOYIIPOBOJHUKH, TUAIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTATUINYECKAs
pemérka, CIuiaBbl, (PU3NYECKUE BEITUYUHBI, SIUHUIIBI MU3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/16I, COJHIIE.

buonorusi: ¢orocunrtes, apixanue, Omocdepa, dKOcHCTEMa, MHUHEpPATbHBIC
yI00pEHUSI, MUKPO3JIEMEHTBI, MaKPOA3JIEMEHTBI, TUTATEIhHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaATbl, TOPHBIC TOPOJIHI,
TIOJIC3HBIE HCKOIIaeMEbIe, TOILIHBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATBI

JIugyHOCTHBIE pe3yJbTaThl OCBOCHMSI TMPOTPAMMBI  OCHOBHOT'O OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW U HOPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue OnbITa AESITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM HHQOpMaIuenn o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3J]aHUU YY€OHBIX MPOEKTOB, CTPEMJIEHUSI K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN MMOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHHOW, WH(OPMAIIMOHHON M YHTATENHCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOM W  HCCIEI0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 37I0POBBIM 00pa3 >KU3HU, OCO3HAHHWE IMOCIEACTBUU U
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPACKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIECO00pa3HOE OTHOIICHHE K TMPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBuJ1 0€30MaCHOr0 MOBEACHUS IPU paboTe ¢ BEUIECTBAMHU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHS  SKOJOTMYECKOW KYJAbTYpPBHl, OCO3HAHHUS TIJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
NEATENbHOCTH.

HUcnonb3oBanue odopynoBanus « Touka pocra» 1acT BO3MOXKHOCTb I
(dbopMUpOBaHUS CIEIYIONTUX PEryIsaTUBHBIX Y Y JI:

* [IeJIeTIoNIaraHue, BKITI0Yasi MOCTAaHOBKY HOBBIX II€JICH, MpeoOpa3oBaHue
MIPAKTUYECKOM 3a7]a41 B MIO3HABATEIIbHYIO, CAMOCTOSTEIIbHBIN aHAIN3 YCIOBUU
JIOCTIKEHUS 11eJTM HAa OCHOBE YU€Ta BBIICJICHHBIX YUUTEIIEM OPHEHTUPOB JEHCTBUS
B HOBOM Y4€OHOM MaTepHuae;

* TUTAHUPOBAHUE TTYTU JIOCTHIKECHUS 1IETICH;

* YCTAaHOBJICHHE II€JIEBBIX MPUOPUTETOB, BHIJICIICHNE ATbTEPHATUBHBIX CIIOCOOOB
JTOCTHKEHUS 11eJIU U BBIOOP Hambosee 3pheKTUBHOIO crnocooa;

* YMEHHE CaMOCTOSTENIbHO KOHTPOIUPOBATH CBOE BPEMS U YIIPABIISATh UM;

* YMEHUE MIPUHUMATh PEIICHUS B MPOOJIEMHOMN CUTYaIlNu;

* IOCTAHOBKA Y4e€OHBIX 3a/1a4, COCTABJICHUE IIJIaHa U MOCIEA0BATEIIbHOCTU
JICHCTBUI;

* opraHu3zaiusi pabouero MecTa py BHIMIOJIHEHUHA XUMHUECKOTO AKCIIEPUMEHTA;

* IPOTHO3UPOBAHUE PE3YJIbTATOB O0YUEHMS, OLIEHUBAHKE YCBOEHHOTO MaTepuara,
OIICHKA Ka4eCTBa U YPOBHS MOJTYYECHHBIX 3HAHUHM, KOPPEKIIUS TUIaHa U Crloco0a
JEeUCTBUS TTPU HEOOXOAUMOCTH.

OOyyaronuics MOJIYIUT BO3MOXKHOCTD JUIsl (JOPMUPOBAHUSI CIIAYIOIIIAX
ro3HaBaTelbHbIX Y Y /1:

* TIOWCK | BBIJIeJICHUE HHGOPMAIINH;

* aHAJIM3 YCJIOBUM M TPEeOOBAaHMI 3a/1a4u, BEIOOP, COMOCTaBICHUE U 00OCHOBAHHE
crioco0a perieHus 3a1a4u;

* BBIOOp Hanbosee 3(HEeKTUBHBIX CITOCOOOB PEIICHUS 33141 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* BBIJIBIDKEHHE U 00OCHOBaHUE TUIIOTE3bI, BBIOOP crioco0a e€ MpoBEePKHU;

* CAaMOCTOSITEIbHOE CO37[aHUE AITOPUTMA JIEATEIHHOCTH MPU PEIICHUH MPOOIEM
TBOPYECKOI'0 U MOUCKOBOT'O XapaKTepa;

* YMEHUS XapaKTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHIO U CBONCTBAM;

* ONMCHIBAHUE CBOMCTB: TBEPABIX, )KUJKUX, TA3000Pa3HBIX BEIIECTB, BBIIACIICHNE
UX CYIIECTBEHHBIX TPU3HAKOB;

* 1300pakeHNE COCTaBa MPOCTEUILNX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYII
1 CYITHOCTH XHUMHYECKHX PEAKIIUN ¢ TTOMOIIBI0 XUMHUECKIX YPAaBHCHHI;

* IpoBeICHUE HAOJIO/ICHUIA, OMMCaHUE MPU3HAKOB U YCIIOBUM T€UCHUS
XUMUYECKUX PEAKIINi, BBIMOJTHECHHE XUMUYECKOTO AKCIIEPUMEHTA, BBIBOJIBI Ha
OCHOBE aHajIM3a HAOJIOICHUH 3a DKCIIEPUMEHTOM, PELICHUE 3a7a4, MOJy4YeHHUE
XUMUYECKON MHGOPMAIIUK U3 PA3TNIHBIX UCTOYHUKOB;

* YMEHHE OPraHU30BBIBATh UCCIIEOBAHUE C 1I€JIbIO POBEPKH THIIOTE3; ®* YMEHHUE
JIeNaTh YMO3aKJIIOUeHUs! (MHIYKTUBHOE U TI0 aHAJIOTUH) U BBIBOJIBI;



* yMeHUE O0BEKTHUBHO OIIEHUBATHh MH(POPMAIIMIO O BEUIECTBAX U XUMHUECKUX
mporeccax, KpUTUYECKA OTHOCUTHCS K TICEBIOHAYYHON MH(GOPMAIIUH.
OOyuaromuiicss OJTyYUT BO3MOKHOCTD JUIs (POPMUPOBAHUS CIETYIOIIUX
KOMMYHUKATUBHBIX Y Y J1:

* MIOJTHOE W TOYHOE BBHIPAKEHUE CBOMX MBICIICH B COOTBETCTBUU C 3a/1a4aMH U
YCIIOBUSAMH KOMMYHHKAIINU;

* aJIEKBaTHOE MCIIOJIb30BAHNE PEUEBBIX CPEJCTB AJISl yUaCTHsI B TUCKYCCUU U
apryMeHTaIlii CBOESH MO3UIINH, YMEHHE MPEJICTaBIISITh KOHKPETHOE COJEPIKaHueE C
COOOIIIEHNEM €T0 B MUChbMEHHOMN M YCTHOU popMe, ompesieieHre Crioco00B
B3aMMOJICHCTBUS, COTPYIHUYECTBO B MIOMCKE U cOOpe nH(pOpMaIuu;

* OIpeiesieHue COCO00B B3aUMOJICHCTBHUSA, COTPYAHUYECTBO B IMOMCKE U cOOpe
nH(popmMaImu, yqacTre B IUaJIore, MIIaHNPOBAHUE OOTINX CITOCOO0B PadOTHI,
MPOSIBJICHUE YBAKUTEIHHOIO OTHOLLICHUS K JPYTUM YYallluMCS;

* ONMCAHME COJIEP)KAaHUs BBIMOIHIEMBIX TEHCTBHIH C LIEIbI0 OPUEHTUPOBKHU B
MPEIMETHO-TTPAKTHUECKOH JeITeIbHOCTH;

* YMEHUS YUUTHIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3TUYHBIX
MO3UINI B COTPYAHUYECTBE;

* popMyIHpoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO, ApTYMEHTHPOBATh U
KOOPIMHUPOBATH €€ C MO3ULUAMHU MApTHEPOB B COTPYITHUYECTBE MPU BBIPAOOTKE
OOIIEeTo pelIeHusI B COBMECTHOM J1€ATEIbHOCTH;

* OCYIIECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE
HEO0OXOIUMYIO B3aUMOIIOMOIITb;

* IUIAHUPOBATH OOIIKNE CIIOCOOBI PA0OTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIHUIO,
OILICHKY JIEWCTBUI MapTHEPA, YMETh YOCKIaTh;

* HCII0JIb30BaTh a/ICKBaTHbIE S3bIKOBBIE CPEICTBA AJIsi OTOOPAKEHUSI CBOUX YYBCTB,
MBbICJIEH, MOTUBOB M MOTPEOHOCTEMN; OTOOpakaTh B peuu (onucanue, 00ObsICHEHHE)
COJIEp’KaHME COBEPIIAEMBIX JACHCTBHUH, Kak B (hopMe TPOMKOM COIMATN3NPOBAHHON
peuu, Tak ¥ B popMe BHYTPEHHEH peuu;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIMIO, UCTIONb3Ysl CPEJICTBA YCTHOU U
MUCHhMEHHOW KOMMYHHKAIIMH MPU paboTe C TEKCTaMH yueOHUKA U
JOTIOTHUTENILHOM JIUTEPaTypOl, CIPaBOYHBIMU TabIUIIAMHU, TPOSIBIISATH
TOTOBHOCTH K YBaKEHHUIO MHOM TOYKH 3pEHUSI IPU OOCYKJIEHUH PE3YyIbTaTOB
BBITIOJTHEHHOUW paOOTHI.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eMCTBUS:

YMEHUS HCIIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPUA OCBOCHUU
3HAHUMU: PACKPHIBATh CMBICI XMUMHYECKUX MOHSTHUH (BBIICIATH UX XapaKTEPHBIC
NMPU3HAKH, YCTAaHABJIWBATh B3aUMOCBS3b C JAPYTMMH TOHSTHSMHU), HCIIOJIH30BAThH
MOHSTHUS JIJIs1 OOBSCHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEPUU I KIacCU(DUKAIMM XUMHYECKHUX BEISCTB M XHUMHUYECKHX PEAKIIHH,
yYCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M MEXIY OOBEKTaAaMU HW3YYCHHUS,



CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIC, [0 aHAJIOTHH),
JIeNaTh BHIBOJIBI M 3aKJIIOUCHUS;

YMEHHE TPUMEHSATh B TMPOIECCe TMO3HAHUS TMOHATHS (IMpEeaIMETHBIE H
MeTanpeAMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMUH,
npeoOpa3oBBIBATh IMPOKO MPUMEHSIEMbIC B XUMHH MOJEIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJI JJIEMEHTA), XUMHUYecKas (opmyna U ypaBHEHHE
XMMHUYECKON PeaklMu — MPU pEelIeHUH y4eOHO-TI03HABATENbHBIX 33Ja4, C YU4ETOM
ATUX MOJENBHBIX MPEACTABICHUA BBISIBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIIATh ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICJCTBEHHBIE CBSI3U W
MPOTUBOPEUHSI B U3y4aEMbIX MPOLIECCAX U SABICHUSX.

Bba3oBrble ucciienoBareIbCKHe 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMs, a TakKKe B KayeCTBE OCHOBHI s (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUILHOCTH BBICKa3bIBAEMbIX CYXICHUMH;

NPUOOPETEHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3aldd W TPOBEIAECHUIO
YYEHUYECKHX DSKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOATENIFHO MPOTHO3UPOBATh €0 PE3yJbTaT, GOpMYyIUPOBATH 00OOIIEHUS U
BBIBOJIbI 10 pe3yJIbTaTaM MPOBEJEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpoJIeTITaHHOM padoTe.

Pabora ¢ undopmanmei:

YMEHHE BBIOMpaTh, AHATU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHUS], TIOTY4aeMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsi  JIUTepaTypa XUMHUYECKOTO COJEp)KAHUsS, CIPABOYHbBIC
nocoOus, pecypchl MHTepHeTa), KPUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMALINIO;

yYMEHHE NMPUMEHITh Pa3IMYHble METOABI M 3aIpOChl MPH MOUCKE U 0TOOpe
nH(pOpPMAITMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAWMBIX [IJISi BBIMOJTHCHHS
y4eOHBIX M MO3HABATEJbHBIX 33/1a4 ONpPEEIEHHOr0 THUIIA, TPUOOPETEHUE OMbITA B
00acTd  HUCHOJBb30BaHUS HHPOPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPON aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (DOPMY IpeCcTaBICHUs HHPOPMalUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIIOKHBIMH CXEMaMH, JuarpaMmMaMu,
apyrumu popMamu rpaduku U UX KOMOUHAIUSIMU;

YMEHHE MCHOJb30BaTh M AHAJIM3UPOBATH B MpoHecce Yy4eOHOU H
UCCIIEIOBATENBCKOM NIEATENbHOCTH MH()OPMALIMIO O BIMUSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO34iCTBa M TPAHCIOPTa HAa COCTOSHHE OKPYXKAIOUIEH NpPUPOIHON
Cpelbl.



KoMMyHuUKaTHBHBbIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA:

YMEHHSI 3aJlaBaTh BOIpPOCHl (B XoJe auanora U (WiM) JTUCKYCCHUU) TIO
CyLIECTBY  OOCyXJaeMOM  TeMbl, (OPMYIHPOBaTH CBOU  MPEIJIOKECHHUS
OTHOCHUTEJILHO BBIINOJHEHUS NPETIOKEHHOM 3a1a4u;

YMEHUS  TMPEJCTaBJISITh  MOJYYEHHBIE  Pe3yJbTaThl  I[MO3HABATEIHLHOM
NEATEIbHOCTU B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJaTh MPE3CHTAIUIO
pPE3YJIbTATOB BBIMOJHEHUSI XUMUUYECKOTO dKCIEprUMeHTa (JIabopaTOpHOTO OIIbITA,
n1a00opaTopHO pabOThI MO UCCIIETOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO IPOEKTA);

YMEHHUS Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JESITENIbHOCTH  TMpPU  PEUICHUU
BO3HHUKAIOUIUX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uiuid (00CyXIeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC MITYPMBD), KOOPIWHAIUS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC NeHCTBHUA:

YMEHHUE CaMOCTOSTEIBHO OIPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENbHOCTD, BhIOMpaTh Hanbosiee 3(HEKTUBHBIE CIIOCOOBI PEIICHUS] YIEOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATENBHO COCTABJISTH WM KOPPEKTUPOBATH
IIPEVIOKEHHBIA  QITOPUTM JCWCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYEHHUsI HOBBIX 3HAHMU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX W PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LIENH, YMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraeéMbl€ B YCIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PE3YJbTATOB 110 OCBOCHHIO O0O0S3aTEIBHOTO
COJIepKaHUsl, YCTAaHOBJICHHOTO JaHHOW (QenepanbHOl paboueld MOporpaMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAayJYHBIC 3HAHWS, YMEHHS W CIIOCOOBI
nercTBui, crnenuduueckue IS TPEIMETHONM o0macTh  «XUMHUS», BHIIBI
NEATEIbHOCTA IO  TOJYYEHHUIO HOBOTO  3HAHUS, €ro  HMHTEPHpPETALNH,
peo0pPa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYaITUsX.

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

e PACKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHSATHUNA: XUMHUYECKUM
AJEMEHT, aTOM, MOJIEKYJla, WMOH, KaTHOH, aHHOH, MNPOCTOE BEUIECTBO,
CIIO)KHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peakiu,  MOJb, MOJIAPHBIH  O0BEM,  PacTBOpP,  DJICKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, SJIEKTPOJIUTUYECKAS] JTUCCOLMALINS, PEaKUUH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMmGpOTEpPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, MOHHAas,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

e WIUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHMHYECKUX TOHSITUH H
MPUMEHSITH 3TU TTOHSATHUSI IPU ONMKMCAHU U BEILIECTB U UX MPEBpaIlCHUM;

¢ ICTIOJTH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJISi COCTaBIeHUs (hOpMYJT BEIECTB
Y YPaBHEHUN XMMUYECKUX PEaKIUK;

e OTIPEACIISTh BAJICHTHOCTh U CTENEHb OKHUCIICHHS XMMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIacCy COEQUHEHUN Mo (opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEIIECTBA;

epackpeiBath cMbIchH [lepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OoNbIIM€ TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefieleHue HMX MO JJEKTPOHHBIM CJOsIM), OOBACHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

e KJTACCU(PDUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECCTBA,
XUMHUYECKUE PEaKIuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B pPEaKIMH
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHenuUUecKue XUMUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M HWOHHBIX YpPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

e COCTaBJIITh YPABHEHUS JICKTPOTUTHYECKON TUCCOLMAIIMN KUCIIOT, HIeIouen
U COJIEH, MOJHBIC U COKPAIIEHHBIC YPABHEHUs pEaKI[uii HOHHOTO 0OOMEHa,



YpaBHEHHS peaKIui, MOITBEP)KIAIOIINX CYIIECTBOBAHWE TCHETUYECKOU
CBSI3U MEXK]Ty BEIIECTBAMHU Pa3IUYHbIX KIACCOB;

e PaCKpBIBaTh  CYIIHOCTh  OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;

« IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKaHHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEITICCTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, TPOBOIUTH PACUETHI 10
YPaBHEHUIO XUMUYECKOMN PeaKIlnu;

e COOJTIO/IaTh TIPABHJIA TIOJB30BAHUSI XUMUYECKON MOCYI0M U JTabOpaTOpHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKUX ONBITOB IO TMOJYYCHHI0O M COOHUpPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

« IPOBOJIUTH PEAKITUH, TTOATBEPIKIAIONTNE KAYSCTBCHHBI COCTAB Pa3IMYHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUIPOKCHII-MOHBI, KATUOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIICCTB;

e IPUMEHSTh OCHOBHBIC OIEpAIlMd MBICIIUTEIILHON JICITCIPHOCTH — aHAIHU3 U
CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3aIlii0,  BBHISBICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJII0JICHUE, W3MEpPEHHUe, MOJICTUPOBaHUE, SKCIIEPUMEHT (peasibHbIM U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM undpoBbie
Ne i/m P Kourposbhubie | TIpakruyeckue (1uubp )
NMpOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BenmecTBO M XuMHYeCKHe PeaKIIMH
11 [ToBTOpEHUE U yriyOiieHue 3HAHU I 5 1 bu6motexa [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 KJacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE€ 3aKOHOMEPHOCTH XUMUYECKH X 4 bubmmorexa [IOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS T CCOLIMAIUS. 8 1 1 bu6morexa [IOK
' XUMHYECKHE PEAKIIMU B paCTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/uibl M X cOeIMHEHUS
21 OO01mas XxapakTepuCTUKa XMMHYECKUX 4 1 bubmoreka [IOK
' anemeHToB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO61mas XxapaKTepuCcTUKa XMMHYECKHX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 Bubmiorexa [OK
' pyRH&L &P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pocdhop u ux 7 1 bubmiorexa [IOK
' PYHIBL: ’ P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
24 OO0mrast XxapaKTepuCTHKAa XUMUY eCKIX 8 1 5 bubmmorexa [{OK
' anemenToB |VA-rpynmel. Yriaeposa u https://m.edso00.ru/7f41a636
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erMHI/Iﬁ U UX COCANHCHUA

Hroro mno pazneny 25
Paznena 3. MeTa/sILI M X COE€TUHEHUS
. bubmmorexa [{OK
3.1 06 4
HHC CBONCTRA METAITOB https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 B 16
AKHENIINE METAJIbI U UX COEIUHEHUS httos://m.edsoo.ru/7f413636
Hroro mo pazneny 20
Pa3znen 4. XuMus u okpy:kamwmias cpeaa
4.1 BemecTBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubmmorexa HOK
' H p https://m.edsoo.ru/7f41a636
Hroro mno pazaeny 3
PesepBHOE BpeMst 3 bubmotexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 9 kiacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»

AxnnonepHoe obmiectBo «M3aarensctBo «lIpocBenienue»

tabauiel: [leproanyueckas cucremMa XuMu4deckux 3meMerToB /1. .
MenpeneeBa, Tabinia paCTBOPUMOCTH, FICKTPOXUMUYECKUN Pl HAPSIKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peamuzanus-rpedoBannii-OI"OC-ocHoBHOT0-00111er0-00pa3oBaHusl. -

MeTtoaudeckoe-mocodue-ais-yautens.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://uchi.ru/

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/









