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MNOACHUTEJIBHASA 3AIINCKA
HopmaTuBHBIE TpaBOBBIE TOKYMEHTHI, HA OCHOBAaHHH KOTOPBIX pa3paboTraHa pabouas
nporpamMma no OMOJIOrHH:
1. @®enepanbublii 3akoH oT 29.12.2012 Ne 273-®3 «OO0 oOpa3zoBaHuu B
Poccuiickoit @enepannmny;
2. 3akona KBP «O06 obOpazoBanun» ot 24.04.2014r. Ne 23-P3 «O06 ob6pazoBaHuu
(c uamenenusimu ot 17.04.2017T.)».

3. ®I'OC ocHoBHOro oOHIEro 00pa30BaHMs, YTBEPKACHHBIM MPUKA30M
Munnpocsemenus ot 31.05.2021 Ne 287 (nanee — ®I'OC O00);
4., [Ipuka3 MunucrepctBa  mpocBemieHuss  Poccuiickon — Pepepauuu 0T

18.05.2023 Ne 370 "OG6 ytBepxkaeHuu (enepanbHOil 00pa30BaTEIBLHON MPOrpaMMBI
OCHOBHOTO 00111er0 00pa3oBaHus";

5. IIpukaz MunucrepcrBa mnpocsewmeHuss Poccuiickoii @Penepauuu  OT
18.06.2025 Ne 467 "O BHeceHMM M3MEHEHUN B HEKOTOpbIE MNpHKa3bl MHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoiri ®Penepauru u MuHHCTEpCTBA NPOCBEIIECHUS
Poccuiickoit denepanun, Kacaroluecs benepanbHbIX rOCyJ1apCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHIAPTOB HAYAJIBHOT'O OOIIEr0 U OCHOBHOTO 00I1ero oopa3oBaHus"
(3apeructpupoBan 17.07.2025 Ne 82961)

6. IIpukaz MunucrepcrBa mnpocsewmeHuss Poccuiickoii @Penepanuu  OT
09.10.2024 Ne 704"O BHeceHMM HU3MEHEHUN B HEKOTOpPbIE NpUKa3bl MHHHUCTEPCTBA
npocenieHus: Poccuiickont deaeparuu, kacarommecs (enepalbHbIX 00pa30oBaTeIbHBIX
OporpaMM HayajdbHOTO OOIIero oOpa3oBaHUs, OCHOBHOIO oOIIero oOpa3oBaHUS H
cpeanero obirero oopaszosanus” (3apeructpuposan 11.02.2025 Ne 81220)

7. [Ipukaz MuHucrepcrBa mnpocBemenus Poccuiickon @enepauuu  OT
26.06.2025 No 495 "OO yrtBepxiaeHHH (eaepaabHOro oO0Iero, OCHOBHOTO OOIIEro,
cpenHero odmiero o0pa3oBaHus OPraHU3AUSIMHU, OCYIIECTBISIONUMHA 00Pa30BaTEIbHYIO
NEeATENIbHOCTh, W YCTAHOBJEHUM MPEIEIBbHOIO0 CpPOKAa HCIOJIb30BAHUS HCKIFOYEHHBIX
y4eOHMKOB H pa3paOOTaHHBIX B KOMIUIGKTE C HHMH y4e€OHBIX TOCOOmit"
(3apeructpupoBan 28.07.2025 Ne 83082)

8. CIT 2.4.3648-20 «CaHuTapHO — DJIHJEMHOJOTHYECCKHE TpeOOBaHHUS K
OpraHu3alysM BOCIUTAHUS M OOYYECHHs, OTIbIXa U O3I0POBICHUS JETEH M MOJIOICKN,
YTBEPKACHHbIE MOCTAHOBJIECHUEM [ JTaBHOTO TrOCYJAapCTBEHHOTO CAHUTAPHOIO Bpaya OT
28.09. 2020 Ne28.

9. CanlluH 1.2.3685 — 21 «[l'urneHndeckue HOPMATHBBI U TPEOOBaHHS K
oOecrieueHuto OezonmacHOCTH W (WiM) OE3BpETHOCTH ISl 4YeloBeKa (DAKTOPOB Cpembl
OOUTaHMs», YTBEP KJICHHBIN MMOCTAHOBJICHUEM [ J1aBHOTO TOCYJapCTBEHHOTO CAHUTAPHOIO
Bpaya oT 28.01.2021 Ne2.

10. Ilopsaok ocymiecTBiIeHUss 00pa30BaTENbHON JEATENBHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeNbHBIM  [IpOrpaMMaM  00pa30oBaTENbHBIM  [POrpaMMaM  Ha4yallbHOTO
00111er0, OCHOBHOTO OOIIEro U CPEAHEro OOILIero 00pa3oBaHUs yTBEPIKIECHHBIH MPUKA30M
Munnpocsewmenust Poccun ot 22.03.2021 Nel 15.

11. OcHoBHast 0Opa3oBaTeNbHASI MpOrpaMMa OCHOBHOTO 00mero oOpa3oBaHUS
MKOY «COIINe26y;

Bueypounas nestenbHOCTs «Mup XUMHUM» TpenHa3HaudeH ans oOydaromuxcs 9
KJlacca, BRIOpABIIMX MPEAMET XUMUHM JIs cllauu Sk3aMmeHa B hopme OI'D u miiaHupyronmx
B JJaJIbHEMIIIEM H3yUYE€HUE XMMUU Ha NPO(UIBHOM YPOBHE.



Lens gaHHOrO Kypca — MOATOTOBKA M MOJJEP>KKa BBITYCKHUKOB 9 Kilacca LIKOJbI,
MOMOIIlb B MPEOJOJICHUN KOTHUTUBHBIX, JUYHOCTHBIX U MPOLECCYAIbHBIX TPYIHOCTEH B
MEePUO/I MOJITOTOBKU K IK3aMEHY.

Pe3ynpTaToM COBMECTHOM J1€ATENBLHOCTH OOydaromuxcs 9 kiacca u negarora OyayT
SBJISITECS.  PE3YJIbTaThl MPOOHOTO TECTUPOBAHMS, & B KOHEYHOM HTOI€ — MTOrOBas
aTTecTalus 00y4arouMXxcs Mo IPeAMETY XUMHUSL.

B coorBerctBMM ¢  TpeOoBaHusMu ~ DeAeparbHOTO  TOCYAApCTBEHHOIO
00pa3oBaTEILHOTO CTaHIapTa OCHOBHOTO O0IIero 0Opa3oBaHusl BOZHUKIIA HEOOXOIUMOCTh
B pa3paboTKe MNpPOrpaMMbl BHEYPOUYHOM MEATEIBHOCTH, MO3BOJISIONICH pacHIupUTh U
yrayOuTh CBOM 3HAHUS 1O XUMHUH, CHOPMHUPOBATH HABBIKM HCCIEI0BATEIHCKON
JEeSTENbHOCTH.

AKmyanpHocmp TPOrpaMMbl CBSI3aHA C BO3MOXHOCTBIO OOYyYarollerocs BbIOpaTh
npouiIbHBIN npeaMer oOydeHHs B CTaplIMX Kilaccax WM HM3MEHUTh CBOM BBIOOD.
DK3aMeH M0 XUMHH TpeOyeT OT 00ydJarolmuXcs MHOTUX 3HAHWM W MOHATHH HE TOJBKO B
00JIacTU HEOPTraHMYECKOW XUMHUM, HO U OPTraHUYECKOM XUMUU; BIAJCTh MPAKTUYCCKUMHU
HAaBBIKAMU M YMETh MPUMEHSITh WX B JPYrol CHUTyallMu. 3aHSITHS 10 BHEYPOYHOU
NEeATeNIbHOCTH «MHUp XUMUW» TpeTHa3HAYEHBbI JJIsi TEOPETUYECKOM W TMPAKTUYECKOU
MOMOIIIM B TIOATOTOBKE K [OCymapcTBEHHOW WMTOrOBOM aTTeCTalMu. 3aHATHSA
OpUEHTUPOBAHBl HA TOBTOPEHHE, CHCTEMATH3alMI0 M YriayOJeHHOE H3y4YeHHe Kypca
XUMHUU OCHOBHOM IIIKOJIBI, & TaKKE€ Ha MOJTrOTOBKY oOydaromuxcs 9-x kiaccoB k OI'D u
00y4Jaromuxcs, KOTOpble BBIOMPAIOT XUMUIO JIS JalibHEWIIero obydeHus B mpoduie.
3aHATUSA N0 MPOTPAMME BHEYPOUYHOU NIEATENBHOCTH «MUp XUMHI» TOMOTYT PEaIn30BaTh
00Oy4JarommMcs TPOEKTHI MO BHIOPaHHBIM TEMaM.

Hoeu3noni naHHOW TpOrpaMMBbl SIBISIETCS TO, YTO B OCHOBE JIEKUT CUCTEMHO-
NEeATENIbHOCTHBINA MOJIXO0/, KOTOPBIM CO3/1a€T OCHOBY ISl CAMOCTOSITEIBHOTO YCIIEIIHOTO
YCBOCHHSI 00YYalOIMMUCA HOBBIX 3HAHUM, YMEHUH, KOMIIETEHIIMH, BHJIOB M CIIOCOOOB
NESITETbHOCTU U 00€CTIEUNBAET COOTBETCTBUE JAEATEIHLHOCTA 00YUAIOUTUXCS UX BO3PACTY U
UHAUBUAYATBEHBIM OCOOCHHOCTSIM. OMOIIMOHAIBHOE TEPEeKUBAaHUE MPOLIECCa OTKPBITHS
SIBIIIETCSI OCHOBOM MOTHBAIMA K 3HAHUAM, CTUMYJSITOPOM CaMOM YMCTBEHHOH
NEATEIbHOCTH B JOCTHIKEHUHU LEJIEH JIUYHOCTHOIO, COLMAIBHOTO M MO3HABATEIBHOTO
Pa3BUTHS 00yUYarOIITUXCS.

Ien» nporpaMMmBi:

- TMOATrOTOBKAa MW TOJAJEp’KKA BBITYCKHUKOB 9 Kjacca WIKOJbL, IOMOIIb B
MPEOJOJECHUH KOTHUTUBHBIX, JUYHOCTHBIX M MPOLECCYATbHBIX TPYAHOCTEH B MEPUO
MOATOTOBKU K 9K3aMEHY.

3adayu nporpaMMbl BHEYPOUHOU JI€SITENBHOCTH IO XUMHUH:

OCBOCHHE BAKHEUINUX 3HAHUH OO0 OCHOBHBIX IOHATHUAX U 3aKOHAX XHUMHH,
XUMHYECKOM CUMBOJIMKE;

OBJIQJICHUE YMEHUSIMU HAOII0JaTh XMMUYECKUE SIBICHUS, TPOBOAUTH XUMHYECKUMA
OKCIIEPUMEHT, TMPOBOJIUTH pPacu€Thl HA OCHOBE XHUMHYECKUX (OpMYyNT BEMIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;

pa3BUTHE T[IO3HABATENIbHBIX WHTEPECOB M HWHTEUIEKTYalbHbIX CHOCOOHOCTEW B
MpoIecCe MPOBEACHUS XMMHUYECKOTO 3KCIEPUMEHTa, CAMOCTOATEIBHOTO MPUOOPETEHUS
3HAaHUN B COOTBETCTBUU C BOZHUKAIOIIUMU KU3HEHHBIMU MTOTPEOHOCTIMH;



BOCIIUTAHUE OTHOLIEHUS K XUMHUHM KaK K OJHOMY U3 (yHIaMEHTAJIbHBIX
KOMIIOHEHTOB €CTE€CTBO3HAHUS M 3JEMEHTY OOLIEYEIOBEYECKON KYJIbTYPbl; TPUMEHEHUE
ITOJIYYEHHBIX 3HAHUM U YMEHUH JUISl UCIIOJIb30BAHUS B HECTAHAAPTHOW CUTYaIINH.

IlnaHupyembie pe3yJibTaThl

Ha 3aHATHAX BHEYPOUHOU AESITEILHOCTH «MuUp XUMuUM» 00ydaroniuecs: JTOMOTHST
CBOM 3HAHMS 0 XMMHH, TIOBBICAT CBOH YPOBEHBb TEOPETHUYECKOW M AKCIIEPUMEHTAIBLHOMN
MOATOTOBKHU. 3aHATHSI MPU3BAHbI MPOOYIUTH y YYAIIUXCS UHTEPEC K XUMHUECKOW HAYKH,
CTUMYJIMPOBATh JaJbHEHIIee U3YYCHHE XUMHUH. XUMHUYECKHE 3HaHUS, c(HOPMUPOBAHHBIC
Ha BHEYPOYHBIX 3aHATHSIX, TOMOTYT O0yYaIOIIMMCS B TIOJITOTOBKE K DK3aMEHY 10 XUMHUHU U
B JlaJIbHEWIIIEM OCO3HAHHO BHIOpATh HAMpaBIeHUE MPOPUIBLHOIO 00 yUCHHUS.

IpeanMeTHBIMHU pe3yJabTATAMU OCBOCHUS IMPOTPAMMBI SIBJISIOTCS

- B TO3HaBaTCNIbHOW c(epe: ONMUCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSTEIHHO
NIPOBEJICHHBIC SKCICPUMEHTBI, HCIIOJB3YyS IS OTOTO0 PYCCKUH S3BIK M S3BIK XUMHH,
HAO0JIFO/IaTh JCMOHCTPUPYEMBIE M CAMOCTOSITEJIbHO IPOBOJMMBIC OIBITHI, XUMHYCCKHEC
peaKIuu, MPOTEKAIOIIUE B IPUPOJIC U B OBITY;

- B [ICHHOCTHO-OPUEHTAIMOHHOW c(hepe: CTPOUTH CBOE IMOBEJICHUE B COOTBETCTBUU C
NPHUHIIMITAMHA O€PEKHOTO OTHOIICHHS K IPUPOJIC;

- B TPYAOBOH c(epe: MIaHUPOBATh U OCYIICCTBIISATH CAMOCTOSTCIIBHYIO paboTy IO
MIOBTOPEHUIO M OCBOCHHIO TEOPETUYECKON YaCTH, TUTAHUPOBATh U MPOBOJINTH XUMHUCCKUH
OKCIIEPUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C UX IMpeAHA3HAYCHUEM H
CBOMCTBaMH;

- B cepe 0e€30MaCHOCTH KUZHEACATETLHOCTH: OKa3bIBaTh TEPBYIO IMOMOIIb IPHU
OTPAaBIICHUAX, OKOTaX M JPYTHX TpaBMax, CBS3aHHBIX C BEIIECTBAMU M JIaOOPATOPHBIM
000pyI0BaHHEM.

JINYHOCTHBIMM Pe3yJIbTATAMM SBIIIOTCS:

- B IIEHHOCTHO-OPHEHTAIMOHHOM c(hepe — 4yBCTBO TOPAOCTH 332 POCCUNUCKYIO HAYKY,
OTHOIIIEHUE K TPYIY, IIEIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TpylnoBoW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JalIbHEHIIICH
00pa3oBaTeIbHON TPACKTOPHH;

- B TMIO3HABaTeNbHOW cdepe: MOTHBAIUMS YUYCHHUS, yMEHHE VYIPaBIATH CBOCH
MIO3HABATEILHOM JEATEILHOCTH.

MeTanpeaMeTHBIMHU Pe3yJbTATAMM SBIISIOTCS

- BIIQJICHUE YHHUBEPCAIBbHBIMU €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMU JCSTEIBHOCTH:
HaOJII0/ICHHE, H3MEPEHHE, SKCIIEPUMEHT, YIeOHOE HCCIICIOBAHMNE;

- YMEHHUE TEHEepUpOBaTh WJEH, OMPENEISATh CPEACTBA, HEOOXOAMMBIC IS HX
peanu3anuu;

- YMEHHE OMpeNeNisITh IeNW W 3aJadd JeATeIbHOCTH, BBIOMpATh CpEICTBA
peaau3amyu eI 1 TPUMEHATh UX Ha MPaKTHKE;

- ACTIOJTH30BATh PA3IMYHBIC UCTOUYHUKH JIJIS TTOJTYYCHHS] XUMHIECKOU HH(pOopMaIuu.

OcBoeHue mMPOTpaMMbl BHEYPOYHOW JCSATEIBHOCTH OOYYAIOIIMMHUCS TO3BOJIAT
MOJIYYHUTh CIEAYIOIINE PE3YIbTAThI:

B cehepe pazeumusa nuunocmmuvix yHueepcaibHulx yueOHvIX 0CiCmEUll 8 pAMKAX:

1. Koenumuenozo komnonenuma 6yoym cghopmuposamwi:

- OCHOBBI COITMABHO-KPUTUYECKOTO MBINIJICHUSI, OpPUEHTAIMS B OCOOCHHOCTSIX
COIMAJILHBIX OTHOIICHUH 1 B3aUMOJCHCTBHI;



- 3KOJIOTUYECKOE CO3HAHME, MPU3HAHHE BBICOKOW LIEHHOCTU KU3HM BO BCEX €€
MPOSBJICHUSX; PABUJI TIOBEACHUS B UPE3BBIUANHBIX CUTYaLUSIX.

2. [Jennocmnozo u aMOYuUOHATLHO20 KOMNOHEHMO6 byoem cchopmuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUHU U CaMOpeaIn3aliy, COIMAIIbHOM TPU3HAHUU.

3. HesamenvHocmno2o komnonenma 6yoym cqpopmuposanvl.

- YMEHUE BECTH JUaJOr Ha OCHOBE PABHONPABHBIX OTHOLUIEHWW W B3aUMHOTO
YBa)KEHUS U IPUHATHS;

- YCTOMYMBBIA MO3HABaTEIbHBIM HMHTEPEC M CTAHOBJICHHE CMBICIO00pa3yrolen
(yHKIIMY TO3HABATEILHOTO MOTHBA;

- FOTOBHOCTH BbIOOpa NpoUIbHOro 00pa30BaHHUs.

2. O0Oy4aromuiicst NOTYyYUTh BOZMOKHOCTB ISl (POPMUPOBAHUSL:

- BBIPQXXEHHON YCTOWYMBOM Yy4eOHO-IO3HABATENbHOM MOTHBAllUM U HMHTEpeca K
YUEHHUIO;

- FOTOBHOCTH K caM0OOOPa30BaHUIO U CAMOBOCIUTAHHUIO.

B cghepe pazeumua pezynamuenvblX YHUBEPCANbHBIX YUEOHBIX OelUcmeEuil
odyuarowuiica

1. Hayuures:

- LeJenojiaraHuio, BKJIIOYash TIOCTAHOBKY HOBBIX IIeliel, TpeoOpa3zoBaHue
NPAKTUYECKOM 3a7]auM B MO3HABATEIbHYIO;

- CaMOCTOATEIBHO aHAIM3UPOBATH YCIOBHUS JOCTHMKEHHUS 1€ Ha OCHOBE yueTa
BBIJICJICHHBIX YYUTENIEM OPUEHTUPOB JICUCTBUS B HOBOM Y4EOHOM MaTepuaie;

- IJIJAHUPOBATH ITYTH JOCTHKEHUS LIEIIEH.

2. Ilony4uTh BO3MOXHOCTb HAYYUTHCS:

- CAMOCTOSITEJIbHO CTaBUTh HOBBIE yUeOHbIE LIENIN U 3a]]aUH;

- IIPY IUTAHUPOBAHUHU JTOCTHIKEHUS LIEJIEH CaMOCTOSITEIbHO U aIEKBaTHO YYHUTHIBATH
YCIIOBUS U CPEACTBA UX JOCTHKEHUS.

B cgpepe pazeumua KOMMYHUKAMUGHBIX YHUBEPCANbHBIX YUEOHBIX OeUCmEuil
ooyuarowuiica

1. Hayuurcs:

- aJeKBaTHO HCIIOJIb30BaTh pe€Yb Uil IUIAHUPOBAHMS M PEryJsilUHd CBOEH
NEeSATENbHOCTH;

- AJEKBaTHO HCIIOJI30BaTh PEYEBBIC CPEACTBA JUI PEIICHHS pa3IndHbIX
KOMMYHUKAaTHBHBIX 3aJa4; BJIaJeTh YCTHOM M IHCbBMEHHOW PEYbI0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- OpraHU30BBIBATh U IUJIAHUPOBATh Yy4eOHOE COTPYJHUYECTBO C Y4YHUTEIEM U
CBEPCTHUKAMU;

- HHTEIpUpPOBAaTbCA B TIPYIIy CBEPCTHUKOB U  CTPOUTH IPOJYKTUBHOE
B3aUMOJIEUCTBHE CO CBEPCTHUKAMHU U B3POCIIBIMH.

2. [lony4nTh BO3MOXKHOCTh HAYUUTHCS:

- Opath Ha ce0s1 MHUIMATUBY B OPTaHU3AIMH COBMECTHOTO JACHCTBHUS;

- OKa3bIBaTh MOJJEPKKY M COJAEHCTBUE TEM, OT KOTO 3aBUCHUT JOCTHKEHHE IE€JU B
COBMECTHOU JEATEIIBHOCTH.

B cgpepe pazeumua noznagamenvHuiX YHUBEPCANbHBIX YUEOHBIX OeUCMEUIL
ooyuarwwuiica

1. Hayuurcs:

- OCHOBaM peaJIM3aLMH POEKTHO-UCCIIEI0BATENBCKON AEATENbHOCTH;



- IPOBOJUTH HAOIIOACHUS U SKCIEPUMEHT O] PYKOBOJCTBOM YUUTENS;

- OCYIIECTBIJISITh PACHIMPEHHBIN MOUCK MH(OPMAIMU C MCIOJIb30BAHUEM PECYPCOB
o6ubnmorek u aTepHera.

2. ITomy4uT BO3MOKHOCTD HAYYUTHCA:

- CTaBUTb MPOOJIEMY, APIYMEHTUPOBATH €€ aKTyaJIbHOCTb;

- CaMOCTOSITEJIbHO NPOBOJIWUTH HCCIIEIOBAHUSA HA OCHOBE IPHMEHEHUS METOJO0B
HaAOJIIOICHUS ¥ DKCIIEPUMEHTA;

- BBIJIBUI'aTh TUIMOTE3BI O CBA3SX U 3aKOHOMEPHOCTSAX IIPOLIECCOB;

- OPraHU30BaTh UCCIECIOBAHUE C LEIBIO IIPOBEPKU TUIIOTE3BI;

- JIeJIaTh YMO3aKIOUEHHs U BBIBOJBI HA OCHOBE ApryMEHTALIUH.

IIporpaMma BHEYpOUYHOHM ACATEIBHOCTU IO XUMUHU «MUp XUMHUW» pacCyuTaHa Ha
yuamuxcs 9 kinaccos (34 vaca).

Coaep:xanune nmporpaMMmael.
BHEYPOYHOI 1eATeJbHOCTH 110 XUMHUU « MHUp XUMHN»

IIporpaMmma 3aHATHN COCTOUT U3 YETBIPEX PA3AECIIOB:

1. Ocobennoctu OI'D o XUMHH.

2. TloBTopeHue u yriyOJeHHUE TEOPETUUECKOTO MaTepualia, METOJHMKA PEeIICHHUS
3aJJaHUM pa3HOTO YPOBHS CIIOXKHOCTH.

3. TecTOBBIN TPAKTHKYM.

OcHoBHoOE coep:KkaHHe

Paszpnen 1. Ocodennoctu OI'D mo xumum B 2026r. — 14

— KOAU(PUKATOP PJIEMEHTOB COJIEP KAHMUS

— crenudukanus Kumos OI'D no xumuun

— uHdopMmanronHsie pecypcsl OI'D

Paznen 2. «Mup XUMHM» — TEOPETHUECKHUI MaTepHaIl 10 HEOPTaHUYECKON XUMHUHU
U TEPBOHAYAJBHBIM IMPEICTABICHUSIM [0 OPraHUYECKOM XWMHH, METOJHMKA PEUICHHUS
3aJJaHUM Pa3HOTO YPOBHS CIOXKHOCTH — 244,

Crtpoenne atoma. CTpoeHHUE AIEKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX 20 IIEeMEHTOB
I[ICX5

[lepyoguuecknii 3aKOH U TMEPUOAMYECKAs] CUCTEMa XUMHUYECKUX 3iemeHToB JI.H.
Menneneena

Crpoenue Mosekyid. XuUMUYECKas CBS3b: KOBAaJICHTHAs (HEMOJIApHAs, MOJISpHAas),
MOHHAs1, METAJNTNYECKAsl.

BaneHTHOCT,  XMMHUYECKHX 3JeMEHTOB. (CTeneHb OKHUCIEHUS XUMUUYECKUX
3JIEMEHTOB.

IIpocThie 1 croxHbIe BenecTBa. OCHOBHBIE KIACChl HEOPTAHUYECKUX COECIMHEHUMN.
Homenkitatypa HEOpraHM4eCKux COEJUHEHUN.

XumMuyeckas peakuusa. YCIOBHS U IMPU3HAKA NPOTEKAHUS XUMHUUYECKHX DPEAKIUU.
XUMHUYECKHE YpaBHEHUS. 3aKOH COXPAHEHUSI MACChl BEILIECTB.

Knaccudpukanysa XMMUYECKUX PEaKlUil MO pa3IuyHbIM MPU3HAKAM: KOJIUYECTBY U
COCTaBy MCXOJHBIX UM TIOJYYEHHBIX BEIIECTB; HW3MEHEHUIO CTENEeHEH OKUCIEHUS
XUMUYECKUX JIEMEHTOB, MOTJIOIICHHUIO U BBIICICHUIO YHEPTHUH.

Brruncnenne MaccoBOM 107 XUMUYECKOTO 3JIEMEHTA B BEILIECTBE.

ONEKTPOIUTHl U HEANEKTPOJUThl. KaTHOHBI M aHHUOHBL. JNEKTPOJIUTHYECKAS
JUCCOLMALINs KUCIIOT, 1IeJIoUeH, coyel (CpeIHuX)



Peakiiuu noHHOTO OOMEHA U YCIOBUS UX OCYIIIECTBICHUS.

XUMUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XUMHYECKHE CBOMCTBA OCHOBAHUU U KUCJIOT.

Xumudeckue cBocTBa aM(pOTEPHBIX THAPOKCUIOB.

XUMUYECKHUEe CBOMCTBA cojei (CpeaHuX)

XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB HEMETAJIOB: TajOreHOB, KHUCIOpOJa,
CEpBL.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAUIOB: a30Ta, Gocdopa, yriaepona,
KpEMHUS

Yuctele BemectBa M cMecu. IlpaBuna Oe3zomacHoil pa®OThl B HIKOJIBHOM
naboparopuu. YenoBek B MUPE BEILIECTB.

OKHUCIUTENIHLHO-BOCCTAHOBUTEbHBIC peakiuu. OKUCIUTENh 1 BOCCTAHOBUTEIIb.

Brruncnenue MaccoBoi J0JIM pacTBOPEHHOTO BEIIECTBAa B pacTBOpe. Brruncienus
0 XUMUYECKOMY ypaBHEHHUIO. (Ne21)

PacuétHple 3amaun: BBIUKMCICHHME MACCOBOM JOJIM XWMHYECKOTO DJJIEMEHTAa B
BEII[ECTBE, BEIYUCIICHUS TI0 XUMUYECKOMY YPAaBHEHHUIO C MCTOJH30BAHUEM MACCOBOM JOJIH
pacTBOpEHHOTrO BelecTBa B pactBope. (Nel5, 21)

B3anMocBs3b pa3aMYHBIX KJIACCOB HEOPTraHUYECKUX BelIecTB. Peakinu MOHHOTO
oOMeHa.

XUMHUYECKUE CBOMCTBa MPOCTHIX BCILIECTB METaJIOB: IIEJIOYHBIX,
IEJIOYHO3EMEJIPHBIX, MAaTHUS U UX COCIMHCHHH, kKeje3a U ero COeAMHEHUN, aIFOMUHUSA,
€ro COeIMHEHU.

Onpenenenue xapakTepa Cpeabl PacTBOPOB KHUCIOT M IIEJIOYEH C TOMOIUIBIO
MHIUKaTOpoB. KauecTBeHHbIe peakiuu Ha aHMoHBI B pactBope (CI, Br, I, S%, SOs%,
SO42', NOs -, POq4 3', COs3 2',

SiOs 2')

KauecTBeHHbIe peakiuu Ha kaTHoHbl B pactope (NH4 ¥, Na*, K*, Ca?*, Mg?*, Fe?*,
F63+, A|3+, CU2+, Zn2+)

[Tonyyenune razooOpa3HbIX BemecTB. KauecTBEHHBIE peakIMM Ha Ta3000pa3HbIe
BelllecTBa (KUCIOPOI, BOJAOPO/, YTJICKUCIbINA ra3, aMMHUaK)

[lepBoHauanbHble CBeACHUS OO0 OpPraHMYECKUX BEIIECTBAX: TMPEACIbHBIX U
HENpEeIeTbHBIX YTIEBOAOPOIax (METaHe, dTaHe, ITHIICHE, alleTUIICHE)

[lepBoHauanbHbIe CBeIEHHUS 00 OpPraHMYECKUX BEIECTBAX: CHHUPTaX (METaHOJE,
ATaHOJIE, TIUIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpasbUuHOl, YKCYCHON, CTEAPUHOBOM ).

buonornyeckn BaKHbIe BEMIECTBA: OCIKH, KUPBHI, YTICBOIBI.

Pazmen Bxirowaer paboTy MO TPEHUPOBOYHBIM 3JaHHSIM IS  ONpPEICIeHUs
TOTOBHOCTH IIKOJBbHHUKOB K 3K3aMEHY MO TOMY WJIM MHOMY pa3fely C MHOCIEIYIOIIUM
aHAJM30M U METOJIMYECKUMU PEKOMEHIAIUSMH.

Pazgea 3. TecToBbIN NPaKTUKYM. — 9 4
Bxrouaet HemocpeICTBEHHO TECTUPOBaHUE U pabOoTy ¢ OJ1aHKaMHu OTBETOB.

TeMmaTnueckoe INIAHUPOBAHHUE

Ne | Tema Bceero | [Tnanupyemsie pe3ynbratsl (YY)

n/n 4acoB

0 Bxonnoit cpez KUM | 2 Onpenenuts MapumipyTel, B TOM UHCJIE€ HHAUBUAYAJIBHBIC,
2025r NOBTOPEHMSI U 3aKPEIJICHUSI TEM.




Pasnen 1.
Ocobennoctn  OI'D
o xumuu B 2026r.

3naer ocobenHoctu OI'D 2021r, Kogu(UKATOP 3SIEMEHTOB
comepkanus, cnemubukanus KumoB OI'D mno  xumwumy,
uHpopmannonnsie pecypcst OI'D;

HAYYUTCS WCIOJB30BATh PA3IMYHBbIE WCTOYHHUKH JUISL TOJTYYEHUs
XUMHYECKON nH(pOpMauu

Pazmen 2. «Mup
XUMHUN»

24

Hayuurtcst omnpenenste 1eiu M 3a4adyd  ACSTEIbHOCTH,
BEIOMpATh CPEJCTBA peaH3alil [eMd W MPUMEHITh UX Ha
MIPaKTHUKE;

pasnyaTh BEIIECTBA PA3HBIX KJIACCOB MPOCTHIX M CIIOKHBIX
BEILIECTB, OMPENEIATh UX XUMHUUYECKHE CBOWCTBA, B TOM YHUCIE U
M3YYCHHBIX OPTaHUYECKHUX BEIECTB;

pasziuyaTh MO KAYECTBEHHBIM PEAKIUSM MPEJIOKEHHBIC
KaTUOHBI U aHUOHBI;

OTIMCBHIBATh XMMUUYECKHE PEaKIUM, HAOJt0JaeMble B XOJE
JEMOHCTPAIIMOHHOTO U J1a00PaTOPHOTO 3KCIIEPUMEHTOB.

JenaTh  BBIBOJBI M3 PE3YJbTAaTOB  MPOBEAEHHBIX
XUMHUYECKUX IKCIIEPUMEHTOB;

OOBSICHATh TEHETUYECKYI0 CBSI3b MEXKJY BeEIIeCTBaMU
Pa3HBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

CocraBasaTh CXEMY  3JIEKTPOHHOTO OamaHca K
OKHUCITUTEIFHO-BOCCTAHOBUTEILHBIM  PEAKIIHSIM, MPaBUIILHO
paccTaBisATh KOA(DPHUITMEHTHI HAa OCHOBE COCTaBIECHHON CXEMBI,
OTIPENETSATh OKUCIUTENh M BOCCTAHOBUTEIID;

pacCYMTHIBATh MACCOBBIE JIOJM XUMHYECKHX JJIEMEHTOB B
BEIIECTBAX;

MPOU3BOJUTH BHIYMCICHUS 10 XUMUYECKOMY YPaBHEHUIO C
UCIIOJIb30BAHUEM MAacCOBOM JIOJIM pPacTBOPEHHOTO BEILIECTBA B
pacTBope.

Pa3znen 3. TectoBblit
MPAKTUKYM.

[TpaBMJIBHOCTH OLIEHKM CBOMX BO3MOKHOCTEW MpPHU BBITIOJTHEHUHU
3aJIaHUH TECTa,
yMeHHue 0€301TMO0YHO 3aNOJHATh OJaHKH.




KaJIEHI[apHO-TeMaTI/I‘[eCKOC NJIAHUPOBAHUC

Ne Tema 3ansaTus [Hara IIpumeuanus
n/n mas | daxt
Pa3nen 1. Oco6ennoctu OI'D no xumun B 2026r. (1 yac)

3 Ocob6ennoctu OI'D o xumun B 2025r.

Koau(ukaTop 31eMeHTOB coaepkanus, cneuudpukanus Kumos OI'D mo
XuUMuH, JeMOoHCTpannoHHBIH KM 20261., MHPOpPMAIIMOHHBIE PECYPCHI
OoI'D;

Pa3nen 2. «Mup xumumn» (24 yaca)

4 Crpoenue aroma. CTpoeHHE JEKTPOHHBIX 000JI0YeK aTOMOB mepBbix 20
anemeHnToB [ICXD. Ilepnonuyeckuil 3akOH M IEpUOAMYECKAs CHUCTEMA
xuMmudeckux snemenToB .M. Meneneera

) CrpoeHre MOJIEKYld. XWUMHUYECKas CBs3b: KOBAJICHTHAS (HEMOJSIpHA,
MOJISIpHAs ), MOHHASI, METaJIJINYECKas.

BaneHTHOCTH XMMHUYECKHX dJIeMeHTOB. CTETICHh OKUCIICHHSI XU MHYECKUAX
AJIEMEHTOB.

6 [IpocTteie u cioxHbie BemiecTBa. OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coennHeHni. HOMeHknarypa HEOpraHM4eCKUX COCIMHEHUN.

7 XuMmuyeckass peakuus. Xumuueckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUAX PEAKIIHHA 110 Pa3IMYHBIM MMPU3HAKAM: KOJTUYECTBY i COCTABY
HCXOJHBIX M TOJIYYEHHBIX BEIIECTB; M3MCHCHHIO CTCIICHEW OKHCIICHHS
XHUMHYECKUX 3JIEMEHTOB, ITOTJIONECHHUIO U BBIJCIICHUIO YHEPTUH.

8 Brruncnenue MaccoBoil 10J1M XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

9 DNEeKTPOIUTHl U HEDJICKTPOJIUTHL. Kartnonsr  m AQHWOHBI.
DNEKTPOTUTHIECKAs JUCCOIHMAITNS KUCTIOT, MIEI0YeH, coiel (CpeIHuX)
Peakunn noHHOTO 0OMEHa U YCJIOBUSI UX OCYIIECTBIICHHUS.

10 | Xumudeckue CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(DOTEPHBIX, KUCIIOTHBIX.

11 | Xumuueckue CBONCTBA OCHOBAaHUM U KHUCIIOT.

12 | Xumudeckue cBoMCTBa aM(POTEPHBIX THIPOKCHIOB.

13 | Xumudeckue cCBOMCTBa cojied (cpenHux). B3amMoOCBs3b pa3siIuyHBIX
KJIACCOB HEOPraHW4eCKHX BenlecTB. Peakiiny noHHOro oOMeHa.

14- | Xumuueckue CBOICTBAa MPOCTHIX BEIIECTB HEMETAJUIOB: TaJOTEHOB,

15 | kucnopona, cepol.

16- | XumMudeckue CBOMCTBA MPOCTHIX BEIIECTB HEMETALIOB: a30Ta, docdopa,

17 | yrmeponaa, KpeMHUS

18 | Yucteie BemecTBa U cMmecH. IIpaBuia 6e3omacHOl pabOThl B IIKOJIBHOU
naboparopun. YeIoBeK B MUpE BEIIECTB.

19 | OkucnuTensHO-BOCCTAaHOBUTEIbHBIC peaxiuu. Oxkucnutens u
BOCCTaHOBUTEJb.

20 | Beruncnenue MaccoBOil 0JM PacTBOPEHHOTO BEIIECTBA B PAaCTBOpE.
Bbruucienus no xumuueckoMmy ypaBHeHuo. (Ne21)

21 | PacuérHble 3a7auu: BEIYHUCIICHHE MACCOBOM JIOJIM XUMUYECKOTO dIIEMEHTa
B  BEIIECTBE, BBIYHCICHUS 1O XHMHUYECKOMY YypPaBHEHHIO C
WCIO0JIb30BAHMEM MAacCOBOH J0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

22 | XuMUYecKre CBOMCTBa MPOCTBHIX BEIIECTB METAJUIOB: IIEJIOYHBIX,
[IEJIOYHO3EMETIbHBIX, MarHusg W WX COCJUHEHHH, >Kele3a U ero
COEJIMHEHUH, aTIOMUHUS, €T0 COSTUHEHUM.

23 | OmpeneneHue XapakTepa Cpeabl pacTBOPOB KHUCIOT U IIENOYe C
MTOMOIIBI0 MHINKATOPOB. KauecTBEHHBIE peakIuu Ha aHMOHBI B PACTBOPE
(CI, Br,, I, S*, SO3%, SO4%, NO3z °, PO4 *, CO3 2, SiO3 %)
KauecTBeHHbIe peakuuy Ha KatuoHsl B pactBope (NHs *, Na*, K*, Ca?*,
M92+, Fe2+, Fe3+, AI3+, CU2+, Zn2+).

24 | Ilonyuenne ra3000pa3HbIX BemlecTB. KaudecTBEHHBIE peakiuu Ha




ra3oo0pa3Hble BenecTBa (KUCIOpOl, BOAOPOJ, YIIIEKUCIbIH ra3, aMMHUaK)

25 | IlepBonavanbHble cCBeACHUS 00 OPraHWYECKUX BEIIECTBAX: MPEIEIbHBIX
1 HENPEJENbHBIX YIIIEBOIOPOAAX (METaHe, 3TaHe, STUIICHE, alleTHIICHE)
26 | IlepBoHayanpHble CBelEHUS 00 OPraHMYECKHX BEIIECTBAX: CIUpPTaX
(MeTaHoJIe, 3TaHOJE, TJIMIIEPUHE), KAPOOHOBBIX KUCIOTaX (MypagvuHol,
YKCYCHOM, CTEapUHOBOM ).
27 | buonorndecku BaKHBIC BEIECTBA: OCIIKH, JKUPHI, YTIICBOIBI.
Pa3nen 3. TecToBblii npakTukyM. (9 yac)
28- | lmarnoctuueckasi pabora
34

10
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