Annoranus
K paboueii mporpamMme 1o yueOHOMY NpeMETY «XHUMUs»

JIoKyMEHTHI,
Ha OCHOBAaHUU

KOTOPBIX
COCTaBJICHA
pabouas
mporpamma

®denepanbHbIe:

- ®enepanbHblil 3aKkoH «O06 o0pazoBanuu B Poccuiickoit @enepanuu» ot 29 nexadps
2012 1. Ne 273-@3

- ®enepanbHbiid 3aKk0H OT 4 aBrycra 2023 1. Ne 479-@3 «O BHeceHUU U3MEHEHU B
®enepanpHblil 3ak0H «O06 oOpa3zoBanun B Poccuiickoit deneparum.

- ®eepanbHbIN rOCYAAPCTBEHHBIN 00pa30BaTENIbHBIN CTaHAAPT OCHOBHOI'O OOIIEro
o0Opa3oBaHus, YTBEPkKIACHHBIN nprka3zoM Musnmnpocsenienus: Poccuu ot 31 mast 2021 r.
Ne 287 «O06 yrBepxkaeHUN GenepalbHOTO rOCyIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJIapTa OCHOBHOTO 00111eT0 00pazoBanus» (naiee — ®I'OC O0O0).

- @enepanbHas 00pa3oBaTesibHAs MPOTpaMMa OCHOBHOTO 00I1IIero 00pa3oBaHus,
yTBepKJIeHHAs pruka3zoM Munnpocsenieans Poccun ot 18 mast 2023 r. Ne 370 «O6
YTBEPKIEHUH (PesiepaabHOi 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIIETO
obpazoBanusm» (nanee — GOIT OO0).

-ITopsinka opraHu3aIuy 1 OCYIIECTBICHUS 00pa30BaTEIHbHON JEATEILHOCTH T10
OCHOBHBIM 00111€00pa30BaTEILHBIM ITpOrpaMMamM - 00pa30BaTeIbHBIM MPOTPaMMamM
Ha4yaJIbHOTO OO0IEro, OCHOBHOTO OOIIETO M CPpeTHEro 00IIero o0pa3oBaHus,
YTBEP)KICHHOTO IIpHKa3oM MUHHUCTEepCTBA IpocBenieHus Poccuiickoit @enepariuu ot 22
mapta 2021 r. Ne 115;

-CanlluH 1.2.3685-21 «['urneHn4eckrue HOpMaTHUBBI U TPEOOBAHUS K 00ECIICUEHHUTO
0e30macHOCTH ¥ (UK ) O€3BPEAHOCTH IS YesIoBeKa (PaKTOPOB cpeapl OOUTAHUS
(IToctanosnenne I'maBHOTO CaHMTapHOTO Bpaya oT 28 stHBaps 2021 r Ne 2);

-Canurapnsbie npasuia 2.4. 3648-20 "CanutapHO-31HUIEMHUOJIOTHYECKUE TPEOOBAHUS K
OpraHu3aIusIM BOCIIUTAHUS U OOYUEHHSI, OT/bIXa U 03J0POBJICHUS JACTEH U MOJIOACKH"
(IToctanosnenne ['maBHOTO cCaHMTapHOTO Bpaya oT 28 ceHTs0ps 2020 Ne 28)

JlokasibHbIE:
- OCHOBHasi 00pa3zoBaTelibHas IPorpaMMa OCHOBHOTO o01iero oopazosanus  MbOY
«Amxkosckass Ollly;
- moJIo’keHus 0 padoueit mporpamme MBOY «AmkoBckast OLLDy
-pabodeii mporpammbl BoctiuTanus Ha 2024-2025 yueOHbIii ro;
- yue6Horo mnaHa MbOY «Amkosckas OLL» na 2024 -2025 yue6Hblii rog;
- KaneHgapHoro yueOHoro rpaduka Ha 2024 - 2025yuebnsiit roqx MBOY
«Amkosckas OIL».

Komnuectso
4acoB B
Hepento / 3a

y4. TOA

Oomiee yrcno yacoB s u3ydeHuss Xumuu B 8-9 kiaccax, cocrasisier 68 4acoB B
8 kitacce u 68 yacoB B 9 Kiacce 3a cueT 00s3aTeIbHOM YacTH y4eOHOro IIaHa OCHOBHOT'O
o011ero o0pazoBaHus.

®opma
oOy4eHus

O‘IHaSI, QJICKTPOHHOC 06yquI/Ie C IPUMCHCHUCM IUCTAHIIHUOHHBIX TEXHOJIOTUI

YMK

ABTOpBI y4eOHUKOB
* Xumus: 8- kiacc: 6a30BbIi ypoBEHb: YUEOHUK; S-€ n3iaHue, nepepadboTaHHoe, 8
knacc/ I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AKImoHepHOE 00IIECTBO
«MznarensctBo «IIpocBemienue»
» Xumust: 9-#1 kmacc: 6a30BbIi ypOBEHB: YUEOHUK; S-¢ U3qaHue, nepepadboTaHHoe, 9
knacc/ I'abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A. AKImoHepHOE 00IIECTBO
«MznarensctBo «IIpocBemienue»
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Temaruaeckuii | No KoJsnyecTBO 4acoB
TJ1aH n | HauMmeHoBaHue pa3aesioB U TeM
/ NPOrpaMMblI Bceero

0 8 kmacc

Paznen 1. HepBOHa'laJIBHLIe XUMHUYECCKHC TTIOHATUSA

Xumus — BakHas 00J1acThb

1' €CTECTBO3HAHMS U TTPAKTHICCKON 5
JIeSITEILHOCTH YeJIOBEKa

1.

2 BemecTtBa 1 XUMHYECKUE PEAKIIUN 15
Wroro mo pazmeny 20
Paznen 2. Baxuneiime npeacrtaBuTe/ M HEOPraHMYECKUX BelECTB

2. Boznyx. Kucnopon. Ilonsarue 06 6

1 OKCHIIaX

2. Bonopon. Iorstue o kucnorax u 8

2 COJIIX

2. Bopna. PactBopsr. [Tonsitue 06 5

3 OCHOBaHMSIX

2. OCHOBHBIE KJIACCHI 11

4 HEOPraHMYECKUX COCAMHEHUN
Hroro mo pazgeny 30

Pasznea 3. Ilepuoanueckuii 3axoH u [lepuoguyeckas cucreMa XumMuuecKux 3j1eMeHToB /1. U
Xumuyeckasi cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUH

[Tepuoanueckuii 3aKOH U
3. [Tepuoanueckas cuctema
1 XUMHUYECKuX djeMeHToB J1. 1.
MenneneeBa. CTpoeHue aroma

Xumudeckas CBS3b.

g' OKHUCIUTEIBHO- 8
BOCCTAHOBUTEJIBHBIC PEAKITUU
Uroro no pazneny 15
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
Ne KoauuecTBO 4acos
;I HaumeHnoBaHue pa3/iejioB U TeM NPOrPaMMbl Beero
9 kimacc
1|
Pa3nen 1. BemecTBo 1 XMMHU4eCKHe peaKIuu
1. [ToBTOpEHue u yriyOieHne 3HaHUH OCHOBHBIX 5
1 pa3zenoB Kypca 8 kiacca
1. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4
2 peakuuit
1. DNEKTPOIUTHYECKAs JUCCOIUAIUs. XUMUUECKUE 8
3 peakiuy B pacTBOpax
Hroro no paszneny 17

Pa3gen 2. HemeTa i1l M1 UX COeIUHEHU S
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2. OOm1ast XxapaKTepUCTUKAa XMMUYECKHX 2JIEMEHTOB 4

1 VIIA-rpynnsl. ["aorensl

2. OOm1ast XxapaKTepUCTUKA XUMUYECKHX 3JIEMEHTOB 6

2 VIA-rpynnel. Cepa u e€ coeiuHeHus

2. OOm1ast XxapakKTepUCTUKA XUMUYECKHX 2JIEMEHTOB

7

3 VA-rpynmnsl. A30T, pocdop 1 ux coeauHeHus

2 OOm1ast XxapakKTepUCTUKA XUMUYECKHX 2JIEMEHTOB

4' IVA-rpynnel. Yriepoa u KpeMHUN U UX 8

COCJIMHEHUS
Wroro mo pazueny 25
Pa3nes 3. MeTaJuibl M X COeAMHEHUSI

3. o

1 OO61ue cBoiicTBa METaNIOB 4

3. .

2 Baxxneiine MeTayutbl U UX COCIMHEHUS 16
Wroro mno pazmeny 20
Pasnen 4. Xumus u okpyzkamonias cpeaa

411' BeniecTBa u MmaTtepualbl B AKHU3HU YEIOBEKA 3
Hroro mno pazmeny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O ObPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS MPOTPaAMMBI OCHOBHOTO 0OIIEro oOpa3oBaHHS
JOCTUTAlOTCS B XOJ¢ OOydYCHHMS XHMHH B €IMHCTBE Yy4eOHOW W BOCIHUTATEIBHOM
NEITEIBHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHHCKUMH COI[HOKYJIbTYPHBIMH M
TyXOBHO-HPaBCTBEHHBIMHU [IEHHOCTSIMH, MPHHATHIMH B OOIIECTBE MPaBUIaAMH M HOPMaMHy|
[OBEJICHHUS M CIIOCOOCTBYIOT IPOIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COIHATH3AIHH
00yJaronuxcs.

JIMYHOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH 00YYAIOIIUXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3MTUBHBIX EHHOCTHBIX OPHEHTAIMI U PACIIUPEHHUE OIMbBITA AEATEILHOCTH Ha
e€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIUTAHMSA:

IICHHOCTHOTO OTHOIIEHHS K OTEYECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACJICIUIO, TIOHMMAaHKs 3HAYCHHUS] XMMHUYECKOW HAYKH B JKU3HU COBPEMEHHOTO
00111€CTBA, CIIOCOOHOCTH BIIAAETH JTOCTOBEPHOU HH(pOpPMAIIME O MEPEIOBBIX TOCTHKEHHUSX]
W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHON XMMHUHU, 3AMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX
00 ycTpoiicTBe MHpa 1 00IIEeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

IPEJICTABICHUSA O COIMANBHBIX HOPMaX M MpaBUJIaX MEKIHYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO  TOJIC3HOM,
Y4eOHOUCCIIEIOBATEIILCKOM, TBOPYSCKOW M JIPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTU K
[pa3HOO00pa3HON COBMECTHOW JCSITEIBHOCTH MPH BBIMOJHEHUH YYCOHBIX, TTO3HABATEIbHBIX
3a1au, BBIMOJIHEHUM XUMHUYECKHUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOCKTOB,
CTpEMJICHUS K B3aMMOTIOHUMAHHWIO M B3aMMOIIOMOIIM B TMpoIllecce ATOH ydeOHOM
NIeITEeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBENEHHE M TOCTYIKH CBOMX TOBAPHIIEH C
MO3UIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUM 110 CTYITKOB;
3) HeHHOCTH HAYYHOTO MO3HAHMA '




MHUPOBO33PEHUECKHE TMPEJCTABICHUA O BEIIECTBE W XWMHUYECKOH peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAYKU M COCTABIISIOLINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOM KapTHHBI MHpa, MPEICTaBICHUS 00 OCHOBHBIX|
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3AUMOCBA3SIX UYEIOBEKa C MPHUPOJHON CpenoH, o
[POJTM XMMHH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HaBaTEIbHbIC MOTHUBBI, HAIIPABJICHHBIC HA MOJyYCHHE HOBBIX 3HAHUU 10 XUMHH,
HE0OX0AUMBIE Il OOBSICHEHHS HAOMIOJaeMbIX MPOIIECCOB M SBJICHUM, IMO3HABATEIbHOM,
MHGOPMAIIMOHHON M YUTATEIBCKOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB CaMOCTOSITEIBHOM
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATypOH, JOCTYIMHBIMUA TEXHHYECKUMHU
cpeacTBaMu MHPOPMAIMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00yIEeHHUIO 1 MO3HAHMIO, JIF0O03HATEIBHOCTD, TOTOBHOCTh M CIIOCOOHOCTH K|
caM0o00pa30BaHUIO, TPOCKTHOW M HCCIEIOBATENLCKON AEATEIILHOCTH, K OCO3HAHHOMY
BEIOOPY HAIPABICHHOCTH M YPOBHS 0Oy4eHHS B JalbHEHIIEM;

4) dpopMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTH >KHW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
[YCTAaHOBKM Ha 37I0POBBI 00pa3 XU3HH, OCO3HAHWE TIOCIEACTBUN M HEMPHUSATHE BPETHBIX
MpHUBBIUEK (YIOTPEOIEHUS AJIKOT0JIsl, HAPKOTHKOB, KypeHUsl), HEOOXOIUMOCTH COOIIOACHMUS
MpaBuil 0€30ITACHOCTH TPU OOpaIeHNH ¢ XUMHUYECKUMH BEIIECTBAMHU B OBITY U PEaTbHOM
PKU3HH,

5) Tpy10BOr0 BOCIIUTAHMUS:

WHTEpEC K MPAKTHUYECKOMY H3YYCHHIO TpodeccHii W Tpyaa pa3imyHOro poja,
YBOKEHHE K TPYAy M pe3yiabTaraM TPYIOBOW AEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHCHHSI TIPEMETHBIX 3HAHWW 10 XHMHH, OCO3HAHHBIA BBIOOpP WHIWBUAYATbHOMN
TPAEKTOPHUHU TIPOIOJDKEHHS 00pa30BaHMUs C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH
K XWUMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, YCHEIHOW MpodecCHOHATBLHOM
NEeSITeIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJalTUpPOBAThCS B
rpodeccruoHalIbHOM cpee;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUSI:

9KOJIOTHYECKU 11eJIecC000pa3HOe OTHOIIEHHE K MPHUPOJAE KaK MCTOYHHUKY KU3HHM HA|
3emiie, OCHOBE €€ CyIIeCTBOBaHUs, IOHUMaHKUE LIEHHOCTH 3I0pOBOro U 0e3omacHoro oopasa
PKU3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3MUYECKOMY M IICHUXHYECKOMY
310pPOBbIO, OCO3HAHUE IIEHHOCTHU COOJIIO/IEHNUS MTPaBHJI OE3011aCHOTO MOBECHUS MPU paboTe
C BEIIECTBAMH, a TAKXKE B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIydyaeMble NMPU U3YUCHUU XUMUU, JUTSl PEIICHUS
3a/la4, CBSI3AHHBIX C OKpYXKAalollel NpUPOTHOW CpeAoH, Ui TMOBBIIICHUS YPOBHS
PKOJIOTMYECKOM KYJIbTYpPbI, 0CO3HAHUSA IJI00ALHOTO XapaKTepa 3KOJOTHYECKUX MpobIeM U
MyTeld MX pElIeHHUs MOCPEACTBOM METOJOB XHMHH, SKOJOTHYECKOrO MBIIUICHUS, YMEHUS
[PYKOBOJICTBOBATbCSI UM B [TO3HABATEIBHON, KOMMYHHUKATUBHOM U COLIMATBLHOM MPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX pe3yabTaTOB BBIACISIOT 3HAUUMBIE U1 (POPMUPOBAHUS
MHPOBO33pEHUs OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHs, NPUHIUIM, THUMNOTE3a, (akKT,
cucTeMa, MPOLECC, SKCIEPUMEHT M JIPYroe.), KOTOpble HCIOJb3YIOTCS B €CTECTBEHHO-
Hay4YHbIX YYEOHBIX IMpeaAMeTax M TMO3BOJSIOT Ha OCHOBE 3HAaHMHW M3 3TUX INPEIMETOB
(dhopMHpOBaTh MpEACTaBIEHHUE O IEIOCTHONW HAayyHOW KapTHMHE MHpa, U YHUBEpCAIbHBIC
yueOHble JaelcTBUA (TIO3HABaTeNbHBIE, KOMMYHUKATHUBHBIC, PETYISATUBHBIE), KOTOPHIC
oOecrieunBaroT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYILECTBIICHUIO YU€OHOM! AEATEIbHOCTH.

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el cTBUS

ba3oBrble 1ornyeckue 1eHCTBHA:

YMEHHsSI HCIIOIH30BaTh MPUEMBI JOTHUECKOTO MBIIUICHUS MPH OCBOCHHHM 3HAHUIA
[PACKpBIBaTh CMBICT XHUMHYECKUX TIOHSITHHA (BBIIEISITh HMX XapaKTEpHbIE MPU3HAKH,
yCTaHABIUBATh B3aMMOCBSI3b C JPYTUMH TOHSATHUSMH), HCIOJNB30BATh TOHATHS 7S
O0OBSICHEHUSI OTICIBbHBIX (DAKTOB W SIBICHWH, BBIOMPATh OCHOBAHHS M KPUTECPUH IS




KIaccu(UKAIMN XMMUYECKUX BEIECTB M XUMHUECKUX PeaKIiil, yCTaHABIUBATh IPUYNHHO-
CIICZICTBEHHBIC CBSI3U MEXAYy OOBEKTaMHM HW3Yy4YCHHsI, CTPOWUTH JIOTUYECKUE PaCCYKICHUS
(MHIYKTUBHBIC, AEYKTUBHBIC, 10 aHAJIOTHUH), IENIaTh BBIBOIBI M 3aKIIFOUCHHUS;

yMEHUE TPUMEHATh B IMpolecce MO3HAHUS TOHATHS  (NIPEaIMETHbIE U
MeTanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJNb3yeMble B XUMHH,
MpeoOpa3oBhIBATh IIUPOKO MPHMEHSEMbIE B XUMHUH MOJEIbHBIC TIPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTa), XUMHUUecKass (GopMyaa U ypaBHEHHE XUMHUYECKOM
[peakMu — MpPHU PEUICHUH Y4eOHO-TIO3HABATENBHBIX 331ad, C y4ETOM 3THUX MOJIENBHBIX
MPEICTaBICHUN BBISBISATE M XapaKTEPU30BATh CYIIECTBEHHbBIC IPH3HAKH H3Y4aeMbIX|
00BEKTOB — XHMHUYECKHX BEIIECTB M XHMHUYECKHX PEaKIHi, BBIABISATH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBCHHBIE CBS3M W NPOTHBOPEYHS B HM3Yy4aeMbIX|
mporeccax u SIBICHUSX.

Ba3oBble ucciaenoBaresbckue AeiicTBUS:

YMEHHUE MCIIOIB30BATh MOCTABJIEHHBIE BOIIPOCHI B KAUYECTBE MHCTPYMEHTA TTO3HAHUS,
a TakKe B Ka4eCTBE OCHOBBI JJIsi (POPMUPOBAHUS THIIOTE3BI 1O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CY)KICHUH;

proOpeTeHNe OTBITA O TUTAHUPOBAHHIO, OPTaHU3AIMH U TIPOBEICHUIO YICHUYECKIX
HKCTIEPUMEHTOB, yMEHHE HAOIIOIaTh 32 X0JIOM IIPOIIecca, CAMOCTOSATENFHO MMPOTHO3UPOBATH|
ero pe3ynapTar, GopMyIupoBaTh O0OOOIICHUS W BBIBOJABI MO pe3ylbTaTaM MPOBENEHHOTO
OTIBITA, MCCIICIOBAHNUS, COCTABIISITH OTUET O TMPOJICIaHHON padoTe.

Padora ¢ undopmanmueii:

yMEHHUE BBIOMPATh, aHATU3UPOBATh M MHTEPIIPETUPOBATH WH(MOPMAIHIO PA3THIHBIX
BHJIOB U (hOpM TIPEACTABICHUS, TOTy4aeMYIO U3 Pa3HbIX HCTOYHHKOB (HAYYHO -TIOMYJIsIpHAs]
mUTepaTypa XMMHYECKOTO COJIEp)KaHWs, CIPaBOYHBIE IMOcoOms, pecypchl WHTepHeTa),
KPUTHUYECKH OIICHUBATh IPOTHBOPEUYHUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE TPHUMEHSTh pa3IMYHbIE METOABI M 3alpoChl TNPH TIOMCKE H OTOOpe
MH(GOPMAIMK U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMUMBIX ISl BHITIOJHEHUS y4€OHBIX U
MO3HABATEIbHBIX 337ad OINpPEACICHHOTO THIMA, NpPUOOpeTeHHe OombiTa B 00macTH
MCTIOJIF30BAHUS MH(OPMAITHOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHA, OBIAZCHUE KYIbTYPOil
AKTHBHOTO HCIIOJBb30BAHHS PA3IUYHBIX MOMCKOBBIX CHCTEM, CAaMOCTOSITEIBHO BBIOMPATH
ONITUMAaJIBbHYIO ()OPMY MPEACTaBICHHS HH(POPMAMK U HIUTIOCTPHPOBATH pelIaeMble 3a/1a9u
HECJIOKHBIMU CXEMaMH, AnarpaMMaMu, IpyruMu GopMamu rpaduki 1 UX KOMOHHAIMSIMU;

YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATH B Ipoliecce ydeOHOW U MCCIIeJ0BATENbCKOMH|
NeATeNbHOCTH HMH(GOPMAIMIO O BIMSHUM IPOMBIIUICHHOCTH, CEJIbCKOTO XO3SIHCTBA |
TPaHCIIOPTa HA COCTOSIHUE OKPY)KAIOIIEH IPUPOTHOM Cpebl.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHS 3a7aBaTh BONIPOCH! (B XOJ€ AManora U (WiIM) IUCKYCCHH) MO CYIIECTBY)|
0OCyXIaeMoll TeMbl, (OpMyIUpOBaTH CBOM MPEIJIOKECHUS OTHOCHTEIBHO BBIIOJHEHUS
MpPEeI0KESHHOH 3a/1a4u;

YMEHHS TPEACTAaBIIATH MOJYYEHHBIE PE3yNIbTaThl ITO3HABATEIBHON JESTEIHHOCTH B
YCTHBIX ¥ TIHCBMEHHBIX TEKCTaX; JeiaTh IPE3CHTAI[UI0 pE3yIbTaTOB BBIOTHEHHS
XUMUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa, JIAOOpPAaTOpHONH pPabOTHl IO
MCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4€OHOT'O IPOEKTA);

YMEHUS Y4eOHOIO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MTO3HABATEIBHON
U HCCIIeZIOBATENbCKOM NIEATEbHOCTH MPHU PELICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE
yuéra OOIIMX HHTEPECOB M COTJIacOBaHUS MNO3ULUH (0OCYXJIeHHsS, OOMEH MHEHUSIMH,
«(MO3TOBBIE€ HITYPMBbI», KOOPJMHALUS COBMECTHBIX JEHCTBHM, ONpesieieHue KpUTepueB 1o
OIIEHKE KayeCTBa BBIIIOJHEHHOM paboThl U Apyrue).

Pery1siTUBHbIe YHHBepcaJbHble Y4eOHbIe JeiicTBUA:

YMEHHE  CaMOCTOSITEJBHO  ONpEAeNsATh ILEIH  JAEATENbHOCTH, IUJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJUPOBaTh M TMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NeaTeNbHOCTh, BbIOMpaTh Hambosiee H(PQeKTUBHbIE CIOCOOBI pEIIeHUS YYEOHBIX MU
MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIIEHO COCTABIISATh I KOPPEKTUPOBATH MPEIOKEHHBIH]




QITOPUTM JICMCTBUI MPH BBHINOJIHEHUHU 33aHUN ¢ y4ETOM MOJY4YEeHUS HOBBIX 3HaHUH 00
M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE IOJyYEHHOTO
[pe3yspTaTa 3asBJICHHOM LI€JM, YMEHHE MHCIIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
[peiaraéMble B YCIIOBUU 3aJaHUI.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pPe3yabTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJACpKAHMUS,

[YCTAaHOBJIGHHOTO JIaHHOHM (enepanbHOi paboyeld MpOrpaMMoOid, BBIACISIOT: OCBOCHHBIC
00yJarOIMMUCs Hay4YHbIE 3HAHUS, YMEHUS M CIIOCOOBI JEHCTBHIA, crenuuveckue is
MpEeaIMETHOM 007acT «XUMHUS», BUABI JESITEIHHOCTH IO MOJYYCHHUI0 HOBOTO 3HAHHMS, €TO
WHTEpIpeTaly, NpeoOpa3oBaHUI0 W IMPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K xoniy oOyuenus B 8 Kj1acce nmpeMeTHBIE Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJKHEI

OoTpakaTh CHOPMUPOBAHHOCTH y 00YUAIOIINUXCS YMEHU:

® pacKpblBaTb CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHM: aroM, MOJIEKYIa,
XUMHUYECKUH DIIEMEHT, IPOCTOE BEIIECTBO, CII0)KHOE BEIECTBO, CMECh
(omHOpONHAsT Y HEOJHOPOJHAsA), BAaJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHas |
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTa B COCUHEHNUHU, MOJIIPHBIA 00BbEM, OKCHI, KHCIIOTA,
OCHOBaHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIIECHUS, XUMHUYECcKas
peaxuusi, KiacCU(pUKaUs peaKkiuil: peakuy COeAUHEHUS, PEaKIIUU Pa3I0KEeHHS,
peakuuu 3aMelleHus, peakuuu OOMEHa, 5K30- M SHAOTEPMHUUYECKHE peaKiuH,
TeIIoBOM 3¢ (eKT peakuuu, sIpo aroMa, AIEKTPOHHBIN CIOW aroma, aTOMHas
opOuTanp, paadyc aroma, XUMUYecKas CBs3b, MOJSIpHAs W HEMOJIsIpHAas
KOBaJIEHTHAas! CBS3b, HIOHHAS CBSI3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBas JI0JIs
BelecTBa (MpOIeHTHAs! KOHIIEHTpPAITUs) B PaCTBOPE;

®  JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATUN U IPUMEHSATH 3TH
MOHATHS ITPY OMMCAHUU BELIECTB U UX MPEBPALICHUN;

® CIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIIEHUS (OPMYN BEILECTB U
YpaBHEHUH XUMUUYECKUX PEAKIIHII;

® OIpeleNsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHUSIX, CTETICHD
OKHUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MIPUHAJJICKHOCTh BEIIECTB K
onpeneNéHHOMY KIIAcCy COEQUMHEHHHM 1o ¢opmyiaaMm, BUI XUMHYECKOH CBS3U
(KoBajieHTHAsl U MIOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbicn  Ilepuommueckoro 3axkona [l WM.  Menneneena:
JEMOHCTPUPOBATh  NOHMUMAaHUE  IEPUOJMYECKOM  3aBHCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuoanueckoil cucreme, 3aKOHOB
COXpaHEHHUsT MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJSPHOTO
Y4Y€HHUs, 3aKOHAa ABOTaJIpo;

® OIUCBHIBaTh U XapakTepu3oBaTh TaOnmuuHyro ¢opmy Illepuoanyeckoil cucteMsl
XMUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHS «TJaBHAs MOArpymmna (A-rpymnmna)» u
«roboynas noarpymnmna (b-rpymnma)», Manbsie U OOJBIINE MMEPUOJIBI, COOTHOCHUTH
o0o3HaueHus, KoTopble wuMeroTcs B Tabmune «llepuoanyeckas cucrema
xuMuueckux dnemeHToB . M. MenzaeneeBay ¢ 4MCIOBBIMH XapaKT€PUCTHKaMH
CTPOEHHUSI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, ollee Yucio
JIEKTPOHOB U paclpeAeieHUE X 0 MIEKTPOHHBIM CIIOSIM);

e Kjaccu(UIMPOBATh XMMHUYECKHE DIIEMEHTbI, HEOpPraHWYecKUue BEILEeCTBa,
XMMHMUYECKHE PEAKIIMH (TI0 YHUCITY M COCTAaBY YYaCTBYIOLIMX B PEAKIIMU BEUIECTB, 110
TETIOBOMY P DEKTY);

®  XapakTepu30BaTh (OMHMCHIBAThH) OOIINE XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHbBIX
KJIaCCOB, TOATBEPXKIAsl OIMCAaHUE IPUMEPAMH MOJIEKYISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMIA;

® [IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTABa,

BO3MOKHOCTH NPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX,




BBIYHC/IATE OTHOCHUTEIBHYIO MOJEKYISIDHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO 3JIEMEHTa Mo (opMylie COeTMHEHUS, MaCCOBYIO
JIOJIK0 BEUIECTBA B PacTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUUYECKOU
peaKuuu;

MPUMEHSATh OCHOBHBIC OIEPAlMUd MBICIUTEIBHOU MACSITEIIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IICHHEe, CHCTEMATH3aIUIO0, KIACCU(PUKAIUIO, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBSI3€d — JUIsl M3y4eHUsS CBOWCTB BEIECTB U

XMMHMUYECKUX PEaKLUi, €CTECTBEHHO-HAYUYHbIE METO/bI I03HAHUS — HAOJI0ICHUE,
U3MEpEHHNE, MOAETUPOBAHUE, SKCIIEPUMEHT (PEAIbHBIA U MBICJICHHbIN);
CIIeZIOBaTh MpaBHJAM TIOJH30BAHUS XHMHUYECKOH MOCYIOM M 1abopaToOpHBIM
000py/I0BaHKEM, a TAKXKE MTpaBUiIaM 00pallleHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKIUSAMU 110 BBIIOJHEHUIO JaO0OPAaTOPHBIX XUMHUYECKHX OIIBITOB 110
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEAEIEHHONM MacCOBOM JOJIEH PACTBOPEHHOTO
BEILECTBA, IUJIAHUPOBaTh M TPOBOJAUTH XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB WIEJNOYEH M KHUCIOT C MOMOIIbIO HHAWKATOPOB
(makmyc, penondranenH, METUIOPAHXK U APYyrue).

K koH1y oOyuenus B 9 kj1acce nmpeiMeTHbIE pe3ylIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUYaIOUINXCA YMEHHI:

pPacKpbhIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSATHUH: XUMHYECKUN JIJIEMEHT,
aToM, MOJIEKYyJia, HOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHWCICHUS, XHUMHUYECKas
peaxius, XUMH4YecKas CBsI3b, TEIJIOBOM 3((EeKT peaklinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, ODJIEKTPOJUTHI, HEDJIEKTPOJUTHI, JICKTPOJUTHUYECKAS JTUCCOIHMAIINS,
peakiuyu HOHHOTO 0OMeHa, KaTalu3aTop, XMMHUYECKOe paBHOBECUE, 00paTHMBbIE U
HeoOpaTHMbIe peakuuu, OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIECHUE U BOCCTAHOBJICHHE, AJJIOTPOIHMS,
am(doTepHOCTh, XMMHUYECKass CBs3b (KOBAJICHTHAs, HMOHHAs, METAJTMYECKas),
KpUCTAJUIMYECKas penIéTKa, KOppO3Usi METAJUIOB, CILIABbI, CKOPOCTh XUMHUYECKOHN
peakuuu, npenenbHo qonycruMas konuentpanus 111K BemecTsa;
WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHATUM U IPUMEHATD 3TH
MOHSATHUS ITPU ONHCAHUM BEIIECTB U UX MIPEBPAICHHI;

UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBJIEHHS (OpPMYN BEUIECTB U
YpaBHEHUH XMMUUYECKUX PEAKIIHII;

ONPENENATh BAJICHTHOCTh W CTENEHb OKHUCICHUS XWMHMUYECKHX 3JIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, PUHAJUICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIaccy COeQMHEeHH Mo ¢dopMynaMm, BHJA XUMUYECKOH CBs3M (KOBaJEHTHAas,
WOHHAs, METAJIMUecKas) B HEOPraHWYEeCKHX COCAMHEHUSX, 3apsA] HOHa IO
XUMHUYECKON (opMmyse, XapakTep Cpelbl B BOAHBIX PACTBOpPaX HEOPraHUYECKHX
COCIMHEHUH, TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbici  Ilepuommueckoro 3axkona J[. M. Mengeneesa wu
JEMOHCTPUPOBATh €r0 MOHUMAaHKE: OMHCHIBATh M XapaKTepHU30BaTh TaOIHMUHYIO
dbopmy [lepronudeckoil CUCTEMBI XUMUYECKHX DJIEMEHTOB: Pa3iHyaTh MOHSATHUS
«rnaBHas noArpynna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y», Masbie
u OoybliMe TEpPHOJbl, COOTHOCUTh OOO3HAYEHMs, KOTOpPblE HMEIOTCA B
NEePUONYECKON Tabnuile, ¢ YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKUX DIIEMEHTOB (COCTaB W 3apsj siApa, OOIIee YUCIO AJIEKTPOHOB H
pacmpesenieHue uX 1Mo AJIEKTPOHHBIM CII0SIM), OOBSCHATH 00IMe 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB 3JIEMEHTOB U UX COECIMHEHUI B MpeJeIax MajblX IEPUOIOB
Y TJIaBHBIX MOATPYII ¢ YUETOM CTPOCHHS UX ATOMOB;

KIacCU(PUIIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOpPraHW4YecKHue BeIIeCTBa,
XUMUYECKHE Peakuu (TI0 YKCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BELIECTB, MO
TerioBoMy 3(h(deKTy, N0 H3MEHEHHIO CTETICHeW OKHUCICHHS XUMHUYECKHX




3JIEMEHTOB);

XapaKTepu30BaTh (OMUCKHIBATH) O0IINE U CrieU(PHUECKAE XUMHYECKUE CBOWCTBA
IMPOCTBIX n CJIOKHBIX BCIICCTB, MOATBCPKAAA OIIMCAaHUC npuMepamMu
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKum?I;
COCTaBJIATh YpaBHCHHA 3J'I€KTpOJII/ITI/I‘-IeCKOI71 Jucconuanyu KucCJoT, IHCHO‘ICﬁ H
COJICH, TIOJIHBIE U COKPAIEHHBIE YpAaBHEHHSI PeaKLnii HOHHOTO OOMEHa, ypaBHEHUS
peaKkuuii, NOATBEPKIAIOIINX CYLUIECTBOBAHHE TE€HETUYECKOM CBSI3H MEXNY)|
BEIIECTBAMH Pa3INYHBIX KIIACCOB;

PaCKpLIBATh CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCJIIBHBIX peaKuHﬁ
IIOCPEJICTBOM COCTaBJICHUS IEKTPOHHOrO OajlaHCa ATUX PEAKLIMMT;
ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHMUA,
BO3MOJXHOCTH IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIOBUAX,
BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MAacCChbl BCHICCTB,
MacCOBYIO JIOJII0 XMMHUYECKOI0 3JIEMEHTa M0 (hOpMyse COEIUHEHHS, MACCOBYIO
JIOJF0 BEIIECTBA B PAcTBOpPE, MPOBOAMUTH PACUETHI MO YPAaBHEHHIO XUMHUYECKOU
peaxmuu;

coONMOaTh TpaBWia TOJB30BAaHUS XUMHUYECKOW TOCYIOM W J1abOpaTOpHBIM
00opy/noBaHUEM, a TaKXkKe MpaBuia oOpallleHHs ¢ BEIIeCTBAMU B COOTBETCTBHHU C
HUHCTPYKIUAMH 110 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHWYECKHUX OIIBITOB IIO
MOJIY4YEHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB (aMMHUaKa U YIIEKUCIIOro rasa);
OpOBOAWUTE PCAKIUH, MMOATBCPKAAOIINEC KaueCcTBEHHBIA COCTaB Pa3IIUYIHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUA-, OpOMUI-, HOJUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS W HOHBI
HU3YUYCHHBIX MCTAJJIOB, MPUCYTCTBYIOIIHUE B BOAHBIX PACTBOPAX HECOPIraHMYCCKUX
BEIIECTB;

IPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIbHON AEATENBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O000OIIEeHHE, CHUCTEMAaTH3allMi0, BBISBICHHE IPUYMHHO-
CJICZICTBEHHBIX CBA3EH — JUI N3y4CHMsI CBOMCTB BEIIECTB M XMMUUYECKUX PEaKIHi,
€CTECTBEHHO-HAyYHbIE€ ~ METOJbl IO3HAaHUS — HaONIOJEHHE, HW3MEpEHHE,
MOJIEJINPOBAHUE, SKCIIEPUMEHT (peaslbHbII M MBICJICHHBIH).




