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INOACHUTEJIBHAS 3AIINCKA

IIporpamMma 1Mo XMMHUM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs COCTaBJIE€Ha Ha
OCHOBEe TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEIbHONH MPOTPaMMBI
OCHOBHOro ob6mero o6paszoBanms, mpeacrtaBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHOi paboyeld HporpamMMbl BOCHHTAHUS M C YYETOM KOHLEMIMH IPETOoIaBaHUs
y4yeOHOro npeameTa « XuMHs» B 00pa3oBaTeIbHbIX opranu3amusax Poccuiickoit denepanuu.

[IpenogaBanue 1O XHWMHUHM OCYIIECTBISIETCSI B COOTBETCTBUM C OCHOBHBIMH
HOPMAaTUBHBIMH JJOKYMEHTaMHU.

I. ®enepanbHbie 3aKOHBI

1. ®epepanpubii 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepanumn» (¢ U3BMEHEHUSAMU U JIOTIOJIHEHUSIMH).

2. O®enepanbubiii 3akoH oT 19.12.2023 Neo 618-®3 «O BHeceHMH W3MEHEHUH B
®denepanbHblil 3ak0H «O06 oOpa3zoBanun B Poccuiickoit deneparum.

II. ®enepanbHble rocyapcTBeHHble 00pazoBaTenbHble cTanaapThl (PI'OC)

3. Ilpukaz MwunuctepcTBa mnpocBemienus Poccuiickoir denepanmu ot 31.05.2021 Ne
287 «O6 yTBepkaeHHH (PenepantbHOTO TOCYIApCTBEHHOTO 00pa3oBaTENBHOIO CTaHAApTa
OCHOBHOro  obmero  obOpa3oBaHus»  (C  M3MEHEHUSIMHM, BHECEHHBIMU  IpUKa3aMu
Munnpocsemienust Poccuu ot 22.01.2024 Ne 31, ot 18.06.2025 Ne 467).

III. ®enepanvubie 0b6pazoBaTenbhbie mporpammsl (OOIT)

4. Tlpuka3 MunucrepcrBa npocseuienust Poccuiickoir ®@enepanuu ot 18.05.2023 Ne
370 «O6 ytBepxkaeHUU (DenepanbHOW 00pa30BaTEIBLHON IPOTrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHus» (C M3MEHEHMSIMHM, BHECEHHBIMU IpukKazamMu MuHnpocBenienuss Poccun ot
19.03.2024 Ne 171, ot 09.10.2024 Ne 704, ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808).

IV. Usmenenust @O, Bcrynaromue B cuity B 2025-2026 ronax

5. Ilpuka3 MunucrepctBa npocsemmenust Poccuiickoit @enepauuu ot 09.10.2024 Ne
704 «O BHeceHMH M3MEHEHHI B HEKOTOpbIE NMpHKa3bl MUHKICTEpCTBA IpocBenieHns Poccuiickoit
Odenepanun, Kacaromuecs ¢enepaabHbIX 00pa30BaTENbHBIX MPOTPaMM HAYaJbHOTO OOIIEro
o0pa3oBaHMs, OCHOBHOI'O 00111ero 00pa30oBaHMs U CpPEAHEro 001ero oopa3oBaHus» (BCTyMaeT B
cuity ¢ 23 ¢espans 2026 rona).

6. Ilpuka3 MunucrepcrBa mpocsemeHust Poccuiickorr @enepanuu ot 08.10.2025 Ne
729 «O BHeCeHMH U3MEHEHMI B HEKOTOpbIe NMpHKa3bl MuHMCTEpCTBa pocBelieHus Poccuiickoit
®enepanuu, Kacawomuecs (eaepaibHbIX 00pa30BaTEIbHBIX MPOrpaMM HauyalbHOIO OOIIEro
00pa30BaHusl, OCHOBHOIO 001Iero o0pa3oBaHus U cpelHero oOmero oopazoBaHus» (BCTyHaeT B
cuny ¢ 1 cerrsopsa 2026 rona).

7. Ilpuka3 MunucrepctBa mnpocsemmenust Poccuiickoit @enepanuu ot 10.11.2025 Ne
808 «O BHeceHMM M3MEHEHHI B HEKOTOpbIE NMpHKa3bl MUHICTEpCTBA IpocBenieHnst Poccuiickoit
Oenepanun, Kacaromuecs ¢enepaibHbIX 00pa30BaTENBHBIX IMPOrpaMM Ha4dadbHOIO OOIIEro
o0pa3oBaHusi, OCHOBHOTO 00111ero o0pa3oBaHUs U CPEIHEro o01iero oopa3oBanus» (BCTynaer B
cuity ¢ 23 ¢espans 2026 rona).

V. U3menenus ®I'OC

8. Ilpuka3z Mununcrepcrsa npocsenieust Poccuiickoit @enepanun ot 18.06.2025 Ne
467 «O BHECEHWM W3MEHEHHWH B HEKOTOpHIE MpHKa3bl MUHHCTEpCTBA 0Opa3oBaHHs W HAYKH
Poccuiickoit denepanuu 1 Munucrepcrsa npocselenus Poccuiickon denepannu, Kacaromuecs
denepanbHbBIX TOCYJApCTBEHHBIX 00pa30BaTeNbHBIX CTAHJAPTOB HAYaJbHOTO OOHIEro U
OCHOBHOTO 00111eT0 00pa3zoBanus» (aeiicteyer ¢ 01.09.2025).

V1. Ilopsanok opranuzaiuu 00pa3oBaTebHON AESTEIHPHOCTH

9. Ilpuka3 MununcrepcrtBa npocsemienuss Poccuiickoir ®@enepanuu ot 22.03.2021 Ne
115 «O6 yrtBepxknenun llopsnka opraHu3anui W OCYIIECTBJICHHUS  00Opa3oBaTEIbHOM



JEATETLHOCTH 10 OCHOBHBIM 0O0IIe00pa3oBaTeIbHBIM IporpaMMaM — 00pa30oBaTEIbHBIM
porpaMMaM HadajabHOTO OOIIEro, OCHOBHOTO OOIIEro U CpeaHero ooIero oopazoBaHus» (¢

W3MEHEHUSIMH, BHECEHHBIMU npuka3zoM MunnpocsenieHuss Poccun ot 08.05.2026 Ne
316, BctynaromuM B cuity ¢ 1 centsiops 2026 roaa).

VII. ®enepanpabie nepeydn yueOHUKoB 1 DOP

10. Ilpuxkaz MunucrepctBa npocseuieHust Poccuiickoit @enepanuu ot 26.06.2025 Ne
495 «O0 yTBepkaeHUU (eaepaabHOTrO MepeyHsi YYCOHMKOB, OMYIICHHBIX K HCIOJIb30BAaHUIO
IpU peaau3aluy UMEIOUIMX TOCYJapCTBEHHYI aKKpEeIUTAlUI0 00pa30BaTENIbHBIX IPOrpamMm
HAYaJbHOrO OOIIEro, OCHOBHOTO 0O0IEro, cpeaHero oOmiero oOpa3oBaHUs OpPraHU3aALUIMU,
OCYILECTBIISIOUIMMHA 00pa30BaTEIbHYIO JESATEIBHOCTh, M YCTAHOBJICHUH NPEICIBHOIO CPOKa
UCIIOJIb30BAaHUSl HUCKIIIOYEHHBIX YYEOHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUMU Y4E€OHBIX
nocoOuit» (C M3MEHEHUsIMHU, BHECEHHBIMU TpuKa3zoM MuHnmnpocsemenus Poccun ot 26.03.2026
Ne 203).

11. IIpuka3 MunucrepcrBa npocsemenust Poccuiickoir @enepanun ot 23.07.2025 Ne
551 «O6 yTBepxkaeHUN (GeaepabHOTO IEePeYHs AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB,
JIOTIYIIEHHBIX K MCIOJB30BAaHUIO IIPU PEATU3alUU UMEIOIUX FOCYAApPCTBEHHYIO aKKPEIUTALUIO
o0pa3oBaTeNbHbIX MPOTpaMM HadaJbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHero oOIIero
00pa3zoBaHUs.

VIII. CanutapHO-31U1eMHOJIOTHYECKIE TPEOOBAHUS

12. Canurapusie mpaBmna CII  2.4.2.4283-26 «CaHUTapHO-2MIUAEMUOIOTHIECCKIE
TpeOOBaHUSI K OpraHH3alsM BOCHUTAHHS U OOYyYEHHs, OTAbIXa U O3/I0POBJICHUS JAETEeH U
MOJIOIEKNY, YTBEPKAEHHBIE IOCTAaHOBJIEHNEM [ TaBHOTO TOCY1TapCTBEHHOI'O CAHUTAPHOT'O Bpaya
Poccutickoit @enepamuu ot 02.06.2026 Ne 19 (metictByroT ¢ 1 centTsaops 2026 roga Bzamen CII
2.4.3648-20).

13. Canutapusie npasuia u Hopmbl CanlluH 1.2.3685-21 «I'uruennyeckue HOPMATUBBI
u TpeOoBaHUsA K 00ecreueHruto 0e30MacHOCTH U (M) OE3BPEIHOCTH IS yejoBeKa (haKTOpPOB
cpeabl OOMTaHUA», YTBEPKAEHHBIE TOCTAHOBICHUEM [ TaBHOTO rocy/1apCTBEHHOI'O CAHUTAPHOTO
Bpaya Poccuiickoii ®eneparuu ot 28.01.2021 Ne 2 (¢ u3MEHEHUSMH, BHECEHHBIMHU
nocra”oBieHueM ot 17.03.2025 Ne 2, neiictBytoT 0 1 Mapta 2027 roga).

IX. npIe HOpMaATUBHBIE JOKYMEHTBI

14. IlocranoBnenue IlpaBurensctBa P® ot 11.10.2023 Ne 1678 «O6 yTBepkaeHUU
MPaBWJI IPUMEHEHUS 3JIEKTPOHHOTO 00y4YEeHHUs, IUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI
IpU peanu3annu 00pa3oBaTeIbHOTO MPOLECCay.

15. IlocranoBnenue IlpaButensctBa P ot 30.04.2024 Ne 556 «O6 yTBepxkaeHUU
HepevHs MEPOIPUATUH MO OlLIEHKEe KadecTBa oOpa3oBaHus U [IpaBui npoBesieHNUs MEPONIPUATUI
0 OIIEHKE KayecTBa 00pa30BaHUs.

16. Ilncemo Munucrepcrsa npocsemienus Poccuiickoit @enepannn ot 02.03.2026 Ne 03-
320 «O6 m3menenusix B ©OOI».

17. Yecra MBOY OOIL Ne 11 u nokanbHbIe aKThl 00pa30BaTEIbHOTO YUPEXKICHHS.

[Iporpamma mo XuMUM JMa€T NpEACTaBIEHHE O LENAX, OOIel cTpaTeruu oO0ydeHus,
BOCIIUTAHUS W Pa3BUTHS OOy4YaIOIIMXCS CpEeICTBAMU Y4YeOHOTrO MpeaMeTa, yCTaHaBIUBAET
00s13aTeNIbHOE TMPEAMETHOE COJIepKaHKe, MpelycMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpHUPOBAHHE 10 pa3jesiaM U TeMaM MPOTrpaMMbl 110 XUMHUH, ONPeAeseT KOIMUeCTBEHHbIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEN0BATENBHOCTh
M3YYEHUS] XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaensieT BOSMOXHOCTH MpeaMeTa s
peanu3anuu TpeGOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3ysbTaraM 00yYeHHUs XUMHUU



Ha YpOBHE Leled M3ydeHus IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOU
JEeSITeIbHOCTH 00y4alonIerocs 10 OCBOCHUIO yUYEeOHOTO COIePKAHMS.

3HaHUEe XUMHHU CIIY>KUT OCHOBOH JUIsl YOpMUPOBAHUSI MUPOBO33pEHUS 00yUaroIerocs,
€ro MpeJICTaBICHUH 0 MaTEpPUAIILHOM €MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBbIE
XMMHEHN MPeACTaBIECHUS O B3aUMOIIPEBPAILEHUSAX SHEPTUU U 00 IBOJIIOLMH BEIIECTB B IPUPOJIE,
0 MyTAX pEIIeHUs I100aIbHBIX TPOOIEM yCTOHUNBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
9HEPreTU4eCcKOoi, MUIEBOM U 3KOJIOrHYecKor 0e301aCHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaau3alii BO3MOXKHOCTEH [uii caMopa3BUTUA U (POPMHUPOBaHUS
KYJIbTYpBI JIMYHOCTH, €€ 0011ei U (PyHKINOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIICHUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHOM  y4eOHOH  NeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOH KM3HM, Tak M B
poeCCHOHAIBHON e TEIHHOCTH;

3HaKOMHUT CO CHEIM(PUKONH HAydHOIO MBILIUICHHS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO
B3IJIS11a HA €JUHCTBO MIPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBCHHO-HAYYHBIM
3HAHUSAM, K MpPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYECKOe 0Opa3oBaHue
oOyyJarouuxcsi.

JlaHHble HarpaBlieHUs] B O0OYYEHHH XUMHM OOECIeUYMBarOTCs Celu(UKON colepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJAarorMueckyd aJalTUPOBAHHBIM OTPa)kKEHUEM
0a30B0il HayKN XMMHHU Ha ONpeAEIEHHOM JTare e€ pa3BUTHsL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOCHUE
00yYaroIKUMHUCs CUCTEMbI NT€PBOHAYAIbHBIX MOHATHH XMMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX MOHATUH OPTraHUYECKON XUMUH.

CtpykTypa coaep)kaHusi IpOrpaMMbl 110 XUMHUHU COPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ m3yueHuro. CopepiaHue CKJIQJbIBACTCSI U3 CHUCTEMbI MOHSATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl M0 MNPUHILUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHWNW HA OCHOBE
TEOPETUYECKUX MIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHsI O CTPOEHHH aTOMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBIEHUH 00 AJIEKTPOIUTHYECKOM JUCCOIMALIMH BEIIECTB B PaCTBOpaXx.

Teopernueckne 3HaHUS pPAacCMATPUBAIOTCS Ha OCHOBE JMIMPUYECKU IOTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCA IIOCIEIOBATEIIBHO OT OAHOTO YPOBHS K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYUYEHHS U3yUaeMbIX BEILECTB.

OcBoeHHE MpOrpaMMbl MO XUMHUH CIOCOOCTBYET (DOPMHUPOBAHHUIO MPEICTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
[IEHHOCTHOTO OTHOIIIEHHUSI K HAYYHOMY 3HAaHUIO U METOJlaM [M03HaHus B Hayke. M3ydueHne xumun
OPOMCXOMUT C TPHUBJICYCHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaronmii Mup», «bruonorus. 5—7 kinacce» U «Pu3MKa. 7 KIaccy».

[Tpu u3yyeHUH XUMHUM TPOMCXOAUT (POPMHPOBAHNE 3HAHUN OCHOB XMMHMUYECKOW HAYKH
KaK 00JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOM NEeATENbHOCTH 4elIOoBeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya ydeOHOro IpeaMeTa COCTOMT B
(GOpMUPOBAHUN CHUCTEMBl XUMHUYECKHX 3HAHMM — BaXKHEMIIUX (PAaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJO0KEHUH, TOCTYNHBIX 00OOIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, S3bIKa
HayKH, B MPUOOIIEHUH K Hay4yHbIM METO/aM MO3HAHUS IPU U3YyUYCHHUH BEIIECTB M XMMHUYECKHX
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peaxiuii, B GOPMUPOBAHNUU U PA3BUTHH MO3HABATEJIbHBIX YMEHUN U UX PUMEHEHUU B yueOHO-
MIO3HABATEILHON U y4eOHO-MCCIIEI0BATEIBCKOM IeATeIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

IIpy u3yuyeHUM XUMHUHU HAa YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUYEHUE
MpPUOOpPENHN TaKKe LIEH, KaK:

— (popMupoOBaHNE UHTEIUIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HAampaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMaTHYeCKoe NpUOOIIeHHE OO0y4arommxcs K
CaMOCTOATEJIBHOM  ITO3HABATEJIBHOWM  JEATENBHOCTH,  HAay4YHbIM  METOAAM  IIO03HAHU,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHue YCIOBHH, CHOCOOCTBYIOUIMX HPUOOPETEHHIO OOYYAIOUIMMHCS OIIbITa
pa3HOOOpa3HON /EATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIBHOCTH;

— ¢opMmupoBanue o011eil PyHKIIMOHAIBHON M €CTeCTBEHHO-HAy4YHOH TPaMOTHOCTH, B TOM
yyuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpA, MCIONb3Yysl 3HAHUS U
OTBIT, TOJYYCHHbIE TPU M3YUYEHUU XUMHUHU, MPUMEHATh HMX NpPU pPElIeHUU MpodieM B
IIOBCEJHEBHOM KU3HU U TPYOBOH IEATEIBHOCTH;

— ¢opMupoBaHUE y 00YHAIOIIUXCS TYMAHHUCTUYECKUX OTHOIICHUH, TOHUMAaHHUSI LIEHHOCTH
XUMHYECKHX 3HAHWUH Ui BBIPAOOTKM SKOJIOTUYECKH IIEJIECOOO0pa3HOTO TOBEACHUS B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHUsI CBOErO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpensbl;

— pa3BUTHE MOTHUBALlUM K OOYYEHUIO, CIOCOOHOCTE K CAMOKOHTPOJIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOLIEYETIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTU K
OCO3HAHHOMY BBIOOPY PO M HAMIPABJICHHOCTH JAIBHEUIIEr0 00yUeHusl.

OO11iee 4ncIo 4acoB, OTBEIEHHBIX JJIS U3YUYEHUS XMMHHM Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).

B 8 — 9 knaccax oOy4aroTcs M J1€TH, KOTOpble HYXJAIOTCS B CIELHAIBLHO CO3JaHHBIX
MEJArOrH4ecKux YCIoBUAX, T.K. uMerT 3akimodeHne MIIIIK o 3amepkke NCHXUYECKOTO
pa3BUTHSA, & UMEHHO TaKHE [ETH XapaKTEpHU3YIOTCS HM3KOM MO3HABATEIbHOM AKTHMBHOCTHIO,
HEJOCTAaTOYHO pa3BUTOM MOTHBAIMEH, OBICTPOM YTOMIIIEMOCTBbIO MpPH HHTEJUIEKTYaIbHOU
JeSITeIbHOCTH, PE3KUM KojebaHueM paboToCIoCOOHOCTH U cinaboil BOJIEBOM perymsiuen
ITOBEJCHUSI.

B sTtoMm cnyuyae pabGoTaeT MpUHIMIT KOPPEKIMOHHO-PA3BUBAIOILEr0 00yUeHHsI, KOTOPBIH
npeJoiaraeT CIUsIHUE KOPPEKIIMOHHOM paboThl ¢ YUEOHBIM MPOIIECCOM.

OCHOBHBIMHU KOPPEKIIMOHHBIMHU 33JJauaMH 00pa30BaTEIbHOTO MPOLECcca SBISIFOTCA:

- KOPPEKIIHS MO3HABATEIbHBIX PYHKIMH (MBILUIEHHE, BHUMAHHE, TaMSTh, peyb);

- KOPPEKIUS SMOIIMOHAIILHO-BOJIEBON C(epHl;

- KOPPEKIMS JINYHOCTH.

OTH 3a/1a41 ONPENIENSIOT TOCTPOCHUE CO/IEPKaHMs yueOHOro MaTepuaa:

- OIOpa Ha MPEeAMETHO-TIPAKTUYECKYIO IeATEIbHOCTh 00yUaIOIUXCs;

- OCYIIECTBJIEHUE MEXIPEAMETHBIX CBS3€H M BHYTPEHHHUX CBS3€H B paMKax €IMHOIO
IIpEeIMETa;

- BBEJCHHE B COJEp)KaHHE YpOKa 3aJaHHif, 00eCHeuMBaIOIIMX aKTHUBHU3ALMUIO U
KOPPEKLHUIO M03HABATEIbHON JIEATEIbHOCTH;

- HCIIOJIb30BAHUE CXEM, IAMSITOK.

[TockonbKy CUIBHBIM MOTHBOM, BBI3BIBAIOIINM KEJIAHUE YUYUTHCS, SABISETCS yUeOHBIN
ycrex, B IporpaMMy BKJIIOYEH MaTepuall ONTHMAalIbHOM CTENEHU CI0XKHOCTH, TPeOYIOUMH ¢



OJIHOIl CTOPOHBI JOCTATOYHOTO HMHTEIJIEKTYaJbHOTO HAmpshKEHHs oOydarolierocs, ¢ JIpyrom
CTOPOHBI - JIOCTYIHBIN Kak [0 TEMITY, TaK U 10 XapaKTepy ACSTEIbHOCTHU.

B kaxnoii TeMe BBIJENCH TJIaBHBI 0a30BbIM MaTepuall, KOTOPBIH MHOTOKpPATHO
3aKperuIsieTcs, a Takke AuPQPEepeHIUpPYOTCs Y4YeOHbIE 3aqaHusi B 3aBHCUMOCTH OT
KOPPEKIIMOHHBIX 3a/1a4.



COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuM B KM3HM 4YellOBEKa. XMMHUs B cucTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBAa BeElIECTB. ArperaTHoe cocrtosiHue BeuiecTB. llonarue o
METO/ax MMo3HaHMs B XUMuu. YucTele BemecTBa U cmecu. CrocoObl pa3/iesieHusl cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE 3J€MEHTHl. CHMBOJBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KommuectBo BemectBa. Monb. MonsipHasg Macca. B3anmocCBsA3b KOJIMYECTBA, MacChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no popmynaM XUMHUYECKUX COCTUHEHUH.

dusnyeckue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakLuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCYAOH, MpaBWIaMu padOTHl B J1a0OpaTopuu U MpHEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpYJIOBAHHMEM, HM3Y4YE€HHE U ONUCAHHE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbAA,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XUMHUYECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eH e
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XUMHUYECKHX peakluil (pas3jokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOU KUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c pactBopoM coiau meau (), m3ydenume cmoco6oB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHHUE, IUCTHIUISALMS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKU IOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pe3y/NbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKy (IIapOCTEPIKHEBBIX ).

BaHeiiue npeacraBuTe M HEOPraHNYeCKMX BellleCTB

Bo3nyx — cmech razos. Cocra Bo3ayxa. Kuciaopox — 3JI€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peaklui TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — aljloTporHas MOAM(PUKALUS
KHCIIOpOJa.

TennoBoit 3pdexT XUMHUYECKOW peakluH, TEPMOXMMHUYECKHE YpaBHEHHS, B5K30- H
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
napHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOT'O CIIOSI.

Bogopon — anemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaoposa B IPHUPOJE,
buznyeckne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boxa kak pactBoputenb. PactBopel. HacelenHsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0js BeELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B IpUpoJie. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOI.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcunbl. Knaccudukanms OKCHIOB:
coseoOpa3yromiye (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HECOIE00pa3yIolue.



Homenknarypa okcuaoB. @u3nyeckue MU XMMHUUYECKHE CBOMCTBA OKCUIOB. [lomyueHue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss ocHOBaHHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. @uznyeckue ¥ XUMUYECKHUE
cBoicTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenkiatypa cosneit. @uznueckue U XuMUYecKue cBoiicTBa coiieid. [lomyuenue
COJICH.

['eHeTnueckas cBsI3b MEK/ly KJIACCAMU HEOPTAHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4yeCTBEHHOE OIPEICIICHNE COJCPKAHUS KHCIOPOAa B BO3/IyXe, MOIy4YeHue, coOupaHue,
pacrno3HaBaHHE€ M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHHUS M IMPEKpAIIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uMccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOPA3I[0OB HEOPTaHMUYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3ydeHUe
B3aumozeiicteus okcuga meau (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C MeETajlaMu,
peaKuuii HEUTpalIu3alMru, T[OJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCAUHEHHIN.

Ilepuoanyeckunit 3akoH u Ilepuoanyeckass cucreMa XuMu4eckux siementros 1. H.
MenpeneeBa. CTpoeHue aToM0B. XUMHYECKaAA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie MOMBITKA KIaCCU(UKAIMKM XUMHUUYECKHX DJIeMEHTOB. [loHsTHe o Tpymnmax
CXOIHBIX JIEMEHTOB (IIIETTOYHBIC U MIETIOYHO3EMENbHBIE METAUIbI, TaJOTEHbI, UHEPTHBIEC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xuMuueckux osnemeHtoB J[. U.
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [lepronudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue artomoB. CocrtaB aromMHbIX danep. M3orombl. Onektponbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AIeMEHTOB [leproandeckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOIO JJIEMEHTA II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS Painlyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAJITMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U Mepruoaam.

3nauenue [lepuonnueckoro 3akona u [leproanyeckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. JI. 1. MenneneeB — y4€HbIN U IPaKJaHUH.

Xumuueckass  CBSA3b. KoBanientHas (monsipHass ¥ HEMOJsIpHAas) CBSI3b.
DIIEKTPOOTPHUIIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpouecchbr
OKHCJICHUS U BOCCTaHOBJEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:



n3ydeHue oOpas3IoB BEHIECTB METANIOB U HEMETAJUIOB, B3aWMOJICHCTBHE THUIAPOKCHIA
[IMHKA C PacTBOpaMHU KHCJOT U INEJI0YeH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEaKIUii (TOPEHHE, PEaKIIuK Pa3IoKEeHUs, COCTUHCHNUS ).

Mesrcnpeomemnvle cea3u

Peanmzanust MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUH XUMHUH B 8 KJIacCe OCYIIECTBISETCS
4yepe3 HUCIOJIb30BAHME KakK OOIIMX €CTECTBCHHO-HAYYHBIX TMOHATHH, TaK ¥ IOHATHIA,
SIBIISTFOIIMXCSI CHCTEMHBIMU JIJIS1 OT/ICITIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO11re ecTeCTBeHHO-HAYYHbBIC TMOHATHS: HAay4HbIA (DAaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaM3,  CHHTE3,  Kilaccu(uKanus,  TMEPUOJUYHOCTh,  HAONIOJNEHHE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dusnka: wmarepus, aToM, O3JCKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIWI, HW30TOIIHI,
pPaZMOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUECKUN 3aps, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBA, a3, (DM3MYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armochepa, ruapocdepa, MHUHEpaNIbl, TOPHBIC IMOPOJBI, TIOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakus

[lepuonnueckuii 3akoH. Ilepuognueckas cucrema xuMuueckux osnemeHtoB J[. H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJbLUS U HUX COCAUHEHUH B COOTBETCTBUHU C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BellecTBa: BUIbl XUMHYECKON CBA3U. THUIBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT TUIA KPHUCTAIMYECKOM PEIIETKM M BUJA XUMUYECKOH
CBS3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XMMHYECKHE CBOWCTBA
BEILECTB, OTHOCAILIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCIMHEHMM, IeHETHYeCKas
CBSI3b HEOPraHNYECKHUX BELIECTB.

Krnaccudukanus XUMHUYECKUX PEaKIUil M0 pa3TUYHbIM MPU3HAKaM (TI0 YKCITY B COCTaBY
Y4aCTBYIOUIMX B pEaklUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO yYaCTHIO KaTajlu3aropa). JK30- U
SHJOTEPMUYECKHE PEAKIINN, TEPMOXUMUYECKNE YPABHEHUS.

[Tonatue o ckopoctu xuMuyeckol peakuuu. [loHsTHe 006 0OpaTUMBIX M HEOOpPATHMBIX
XUMUYECKUX peakuusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuuax. [lonsarne o
karanuse. lloHarne o XumuueckoM paBHOBeCHH. DakTOpbl, BIMSIOIIAE Ha CKOPOCTh
XUMHYECKON PEAKLIUN U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIN OalaHC OKHCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlIeHUE YPaBHEHHHW OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopus 37AEKTPOIIUTUYECKON JUCCOLMALIMHN. DIEKTPOJIUTHI U HEJIEKTPOIUTHI. KaTHoHBI,
aHUOHBI. MeXaHuU3M JHMCCOLMALMK BEIIECTB C PAa3JIMUYHBIMU BHJIAMH XUMUYECKOH CBS3U.
Crenens aucconuanuu. CHIbHBIC U C1a0bI€ DIEKTPOIUTHI.

Peakiiuy MOHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakil HOHHOTO OOMEeHa, MOJIHbIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npe/CTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIUd Ha HOHBI
[ToHsiTHE O THAPOIN3E COTEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE C MOJEISAMU KPHCTAUNIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEeaKIMM OT BO3AECHUCTBHUS Pa3IUYHbIX
(akTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpoOIlecca AMCCOLMAITUN
KHCJIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTEepHalioB), IPOBEACHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEICHME ra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUil (FOpEeHHE, peaKUuu pPas3IoKEeHUs], COSAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemerayuibl 1 UX coeUHEHUS

OOmast xapakTtepucTuKa TrajgoreHoB. OCOOEHHOCTHM CTPOCHHS aTOMOB, XapaKTEPHBIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJUlaMu,
menoyamu).  XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyueHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelue Xi10puabl
U X HaXOXJEHUE B IIPUPO/IE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOSHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOoZOpOA, CTpoeHue, (U3MYecKHe M XHUMHUYeckue cBoiicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeKallie B OCHOBE HPOMBIIIICHHOTO croco0a IOydeHUsl CepHO KUCIoThl. [IpumeHenue
cepHoi KucnoTsl. CoIM CepHOM KMCIOThI, KaUeCTBEHHAs peakuus Ha cylibdaT-uoH. Haxoxaenue
ceppl U €€ COeIMHEHUH B TMpupoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKawllehd cpeabl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OOmiast xapaktepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIECHUS. A30T, paclpoCTpaHEHHE B NpUpole, (QU3MYEcKHe u
XUMHYecKkHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOICTBa, noydeHue u npuMeHeHne. Coau aMMOHHUS, UX (PU3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usznueckue M XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cneunduyeckue). Mcnonab3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAJIbHBIX
yaoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI M BOAOEMOB). docdop, amnoTponHble MOIUPHUKAIMU
docdopa, dpuznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHUYECKHE CBOMCTBa, mosydyeHue. Vcmonb3oBanue QochaToB B KauyecTBe
MUHEPATBHBIX y100pEHUI.

OOmast xapakrepuctuka syeMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOEHHMS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIECHHUS. YTJepo/, alIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMU4eckue cBoicTBa. Ancopbuus. Kpyropopot yriepoaa B mpupoe.
Oxkcupapl yraepoaa, ux pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBbI,
NOJTy4eHHe U TPUMEHEeHHEe. DKOJIOTUYeCKUe MpOoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00aIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3(pQexT. YronpHas Kuciora U eé
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJy4deHHE M mpuMeHeHue. KauectBeHHas
peaxiusi Ha KapOOHAT-HOHBI.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIECTBaX KaK O COSAMHEHUSIX yriepoja
(MeTaH, 9TaH, ATWJCH, AalETUJIEH, ATAHOJ, IJMLIEPHH, YKCycHas Kkuciora). IIpupogHsie
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WCTOYHHMKHU YTJICBOJOPOJOB (yrojb, MPUPOMHBIN Tra3, HedTh), MPOAYKTHl HX TEpPepadOTKH
(OeH3uH), UX poJIb B OBITY ¥ MPOMBIIUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeJIOBeKa. MarepHallbHOE E€IHHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usmueckne MW XMMHYECKHE CBOMCTBA, IOJyYE€HUE M MPUMEHEHHE.
Coenuaenuss kpemHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHUEBOM kucioTe. CUITMKATHI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIILIIEHHOCTH. BaxHeiimue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOI JKHU3HHU.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3oB HEOPraHMUYECKUX BEIECTB, CBOWCTB COJSHOW KUCIOTHI, IPOBEACHHE
KaueCTBCHHBIX PEAKIUN Ha XJIOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA raJIor€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUATIOB), O3HAKOMJIEHHME C 00pa3liaMH XJIOPUIOB (rajJOr€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAONMIOJEHHE Tpolecca OOyriauBaHUs — caxapa TOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHUE XUMUYECKUX CBOMCTB pa30aBIECHHON cepHOU
KHUCJIOTHI, TIPOBEJICHUE KAUYECTBEHHOW pEakIMh Ha Cyib(ar-HoH W HaAONIOJICHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (pU3MYEeCKMMH CBOWMCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCcHOPHBIX yAOOpEHHIA,
nojlyueHue, coOupaHue, pacro3HaBaHHE W U3YYEHHE CBOMCTB aMMuaka, IpOBEICHHE
KAUeCTBCHHBIX pEaKknuid Ha HMOH aMMOHUsA U Qocdar-uoH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUAJIOB), M3YYCHHE MOJENECH KPUCTALTMYECKUX PEHIETOK anamasa,
rpadura, ¢ynnepeHa, O3HaAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyuYeHHUe, cCoOOUpaHue, pacro3HaBaHUe
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEIEHUE KAYeCTBEHHBIX peakiuii Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3Yy4YeHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C TMPOIAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lay Mo Teme «BakHelmiue
HEMETaJUTbl U UX COSTUHEHUSD.

MeTa/uibl M UX COeIMHEHUS

OO6mrast xapakTepUCTUKA XHUMHYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUHM WX
nosnoxeHus B [lepuonnueckoii cucreme xumuieckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraummueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKast
peméTKa. DIEKTPOXUMHUYECKUU Pl HampsHKeHUH MeTauioB. DU3MYECKHe U XUMUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MONy4eHUsT MeTaJlIoB. [oHsATHE O KOPPO3UM METAJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ MIPOMBIIICHHOCTH.

[lenounsle MeTamibl: nojoxxkenue B [lepuonnueckoil cucteMe XUMHUECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpOEHUE X aTOMOB, HaXxOX/J€HUE B Ipupoze. Pu3nueckre U XMMUYECKHE
CBOIiCTBa (Ha mpuMepe HATpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
MIEJIOYHBIX METAJNIOB U UX COCTUHEHUMN.

[[lenoyHo3eMenbHbIE METAJIBI MarHuid W KaJbLUH: ToNoKeHue B Illepumoamyeckou
cucremMe xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HaXxOXJICHUE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus U Kanblus. BakHeimue coeanHeHUs
KaJbpus (OKCU, TUAPOKCUA, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumomnueckoid cucreme xumudeckux snemeHtos . .
MenpeneeBa, CTpoeHHE aTOMa, HAXOXKJICHHE B Mpupojie. Pu3ndeckue 1 XUMHIECKHE CBOMCTRA.

Kenezo: mnonoxenne B Ilepmonuueckoir cucteme xumuyeckux isnementoB JI. U.
MeHnneneeBa CTpOCHHE aToMa, HaXOXAeHUE B mpupojie. PU3NYeCKue U XMMUYECKHE CBOMCTBA
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xene3a. Oxcunpl, ruapokcuansl U conu skene3a (l1) u xenesza (Ill), ux cocras, cBoiicTBa u
[OJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C O0paslaMl METaNIOB M CIJIaBOB, MX (PU3MUYECKUMH CBOMCTBaMH,
U3Y4YEHHE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HMCIIOJNb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOW (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpEHHUs Kee3a B
KHUCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMECHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelrie MeTasibl U UX COSAUHEHUS.

XuMHus H OKpY:KaoLas cpeaa

BemectBa 1 MaTepuanbl B MOBCEAHEBHOMN JKMU3HM 4elloBeka. bezomacHoe nucmonb30BaHue
BEUIECTB M XUMHUUYECKMX peakiuil B ObiTy. IlepBasg momois nmpu XUMHYECKHX OKOTax MU
OTpaBJICHUSIX.

XUMUYeCKOe  3arpsA3HEHHE  OKpyXKawolled  cpenbl  (IpelenbHas — AOMyCTUMAs
KOHIIeHTpanus Bemiects, ganee — [1/1K). Poas XxuMuu B pemieHuN 3KOJI0THYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3y4deHHne 00pa3loB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MAaTEpUaJIbl).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3CH MPH U3yUYeHUH XUMHUH B 9 Kilacce OCYLIECTBIISACTCS
4yepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHH,
SBIISIONINXCSI CHCTEMHBIMHU IS OT/IETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAy4YHBIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEpUAIIbI.

@dusuka: Mmarepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWI, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJIYIPOBOJAHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJIIMYECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYHHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa, F3KOCUCTEMA, MHUHEpAIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, TOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE PpE3yNbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO o0O0ImIero oOpa3oBaHUs
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMHU U  JTyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIME B OOINECTBE MpPaBUIaMU M HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIIUXCS.

JIMYHOCTHBIE pe3yNbTaThbl OTPAXKalOT T'OTOBHOCTb OOYYarOIIMUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUH M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KyJIbTYpPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJICAMIO, TOHMMAaHUS 3HAYEHUS XMMHUYECKOM HAyKd B JKH3HH COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BIAa/IeTh JOCTOBEPHOM HMH(popMaluel o0 MepeJoBbIX JOCTHXKEHUSIX U
OTKPBITUSX MHUPOBOW M OTEUECTBEHHOW XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUSIX 00
YCTPOHCTBE MUPA U OOILECTBA;

2) rpa:kIaHCKOT0 BOCTIMTAHMA:

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M IpaBWJIaX MEXIMYHOCTHBIX OTHOLICHWH B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETGHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJIAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JIeSATEILHOCTH TPH BBIOJHEHUH y4eOHBIX, TO3HABATEIBHBIX 3a/1a4, BBITOJIHEHUH
XUMHUYECKHX KCIIEPUMEHTOB, CO3/1aHUM YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOIINM B TIPOLIECCE ITOM y4eOHOW AEATENbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
NOBEJICHUE M TOCTYNKH CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEICTBHUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHYECKHE TMPEJCTAaBICHHS O BEIIECTBE M  XHUMHYECKOW  PEaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KAapTHUHBI MHUpa, MPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAllpaBJICHHbIE Ha IOJyY€HHE HOBBIX 3HAHUM MO XMMUH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJAaeMbIX MPOIECCOB W SIBJICHUH, IO3HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypO, JOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeC K 0Oy4YeHHWIO0 W TO3HAHHUIO, JTI0OO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) popMupOBaHNSA KYJIbTYPHI 310POBbS:

OCO3HaHHME IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH U HENpPUSATHE BPEIHBIX
NpUBBIYEK (YNOTpPEOJSEHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOJIEHUs
npaBui 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY M peabHOM
KH3HH;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3yUEHHIO MPO(pEeCcCCHid M TpyAa pa3IMdHOTO POja, YBAKECHUE
K TPyAy M pe3yilbTaTaM TpYJIOBOM JAEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHUS
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NpPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOU N1eATeNbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHLCS B IPOGECCHOHATBLHOU CPE/IE;

6) IKOJIOrHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHYECKH 11€JIecO00pa3HOe OTHOIICHHE K MPUPO/IEC KaK HCTOUYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMU,
a TaK)Ke B CUTyalMsX, YTPOKAKOIINX 30POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMSI, MOJydaeMble MPH HU3YYCHHHM XUMHH, JJIS PELICHUS
3a/71a4, CBA3aHHBIX C OKPYKAKOLIEH PUPOJHON CPEOH, U1l MTOBBILICHUS YPOBHS 3KOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOoOJIeM U MyTell MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJOTHUECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocrtaBe meranpeaMETHBIX pe3yibTaTOB BBLACISAIOT 3HAuUMMBbIE JUIsI (POPMUPOBAHHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNoTe3a, (Hakt, cucrema,
IIPOLIECC, SKCIIEPUMEHT U JIPYTOE€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
LEJIOCTHOW HAyYyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHblE YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHBIE, PEryJsTUBHBIC), KOTOpble OOecrednBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIBHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC e CTBUS

ba3oBble jiornyecKkue AeiCTBUA:

YMEHMSI HCIOJB30BAaTh IPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHMM 3HAHHUI:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATHH (BBIIENSTH WX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUSMH), UCIIOIb30BATh HOHATHS JUIsl OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUM I KJIacCHU(PHUKAIUU
XMMHYECKHX BEILECTB U XMMHUECKUX PEAKLUM, yCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyX/IeHUs (MHAYKTUBHBIE, 1€IyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATH B MPOIIECCe MMO3HAHUS MOHATHS (MPEAMETHBIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HPeoOpa3oBbIBATH MIMPOKO
PUMEHSIEMbIE B XUMHUU MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — NpU pElIeHUH YydeOHO-
MO3HABATENbHBIX 33/a4, C Y4YETOM OJTHUX MOJEIbHBIX TPEJCTABICHUN BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHYECKHX DPEaKIUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

ba3oBble ucciaenoBarejbckue JeHCTBYSA.

YMeHI/Ie HUCIIOJIB30BAaTh ITOCTABJICHHBIC BOHpOCLI B KAQUECTBEC I/IHCTp}IMeHTa IIO3HAaHUsA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBACMBIX CY)KI{eHHﬁ;

MpUOOpEeTEeHNE OMbITA MO IJIAHHUPOBAHUIO, OPTaHU3AllMU U TPOBEACHUIO YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJA0M MPOIEcca, CAMOCTOSITEIHFHO IPOTHO3UPOBATH €0
pe3ynbTat, (HopMyIUpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOM padoTe.
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Pabora ¢ undopmaumeii:

yMEHUE BBIOMpPATh, AHATU3UPOBATh W WHTEPHPETHPOBATH HMHOOPMAIMIO PA3TUUYHBIX
BUJOB U (OPM MpPEICTABICHUs, MOJy4aeMyl0 U3 Pa3HbIX HMCTOYHUKOB (HAay4HO-IIOIYJISpHAst
JaUTEepaTypa XHMMHUYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEJTOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHUE MMPUMEHATH Pa3IMUHbIe METO/IbI U 3aIIPOCHI IIPU MIOUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHs yUE€OHBIX U M03HABATEIbHBIX 33a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS WH(POPMALMOHHO-
KOMMYHHUKATUBHbBIX TEXHOJIOTUH, OBIAJIEHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAaHUS PA3JIMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMalbHYIO (OpMy mpeacTaBiIeHUsS
UHPOPMALIMUM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu GpopmamMu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHE MCII0JIb30BaTh U aHAIM3MPOBATh B IIpoliecce yd4eOHONM M HCClenoBaTeIbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO35SHUCTBA U TPAHCIOPTA
Ha COCTOSIHME OKpY>Karolle MPUPOJHON Cpe/ibl.

KomMyHHUKaTHBHbIE YHHBepcaJlbHbIe Y4eOHbI€ el CTBUA:

YMEHUs 3a/aBaThb BOIPOCH (B XoAe Auaiora u (WiIM) JAUCKYCCHU) IO CYILIECTBY
oOcyxmaemMold TeMbl, (HOPMYITUPOBATH CBOM NPEJIOKEHHUS OTHOCUTEIFHO BBIIIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHHUS TPEICTABIATh TOJIYYEHHBIC pPE3YyJbTAaThl IMO3HABATEIBHON JEATEIHHOCTH B
YCTHBIX U MHUCbMEHHBIX TEKCTaX; /I€1aTh MPE3EHTALMIO PE3yJIbTATOB BHIMOIHEHUS XMMUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IMO3HABATEIBHON U
UCCIIEI0BATEIbCKON JIEATENIBHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacoBaHMsI MO3UIUN (0OCyXIeHus, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYpMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHM, ONpe/ieNieHNe KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITTOJIHEHHOHN paboTHI U APYyTHE).

PeryasiTuBHbIe yHHBepcaibHbIe Y4eOHbIe AeliCTBHA:

YMEHHE CaMOCTOSITEIIEHO OMPEEIATh el AeITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HauOosnee HS(PQEeKTUBHbIE CHOCOOBI pelIeHHs Y4YyeOHbIX M IO3HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM alrOpUTM JEHCTBHHA NHpuU
BBIITOJIHEHUH 33/JIaHUH C yd4€TOM TMOJNydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3ysbTaTa 3asBICHHOM LeiH,
YMEHHE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUIA.

NPEAMETHBIE PE3YJbTATHBI

B cocraBe mnpenMETHBIX peE3yJIbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO COJEpIKaHus,
YCTAHOBJIEHHOTO JaHHOH (exnepanpHOW pabodell MporpaMMoM, BBIIESIOT: OCBOCHHBIE
0o0yyaromyMMuUCsT HayyHbIE 3HaHUS, YMEHUS M CIOCOOBI JeHcTBUMH, cnenuduyeckue s
npeaMeTHoW oOnacTu «XHUMHA», BUIBl ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K xoniy obyuenust B 8 kiiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

® PaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX INOHATHUN: aTOM, MOJIEKYJA, XUMUYECKUI
3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BEIECTBO, CMECh (OAHOPOAHAs U HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOro 3JIEMEHTa B COEJIMHEHUHU, MOJIAPHBIA 0O0BEM,
OKCHJ1, KACJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKast
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peakuus, KilacCU(pUKalMs peakLui: peaklUM COEAMHEHUs, PEaKLUU pa3loKeHUs, pPeaKkiuu
3aMeIIeHus], Peakui 0OMeHa, IK30- M SHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3P QeKT peakuuu,
AP0 aToMa, JIEKTPOHHBINA CJIOM aToMa, aToMHasi OpOuTallb, pajnyc aToMa, XMMHUYeCcKasl CBA3b,
NOJIIpHAasl U HENOJSIpHAs KOBAJEHTHAas CBs3b, MOHHAsI CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs! KOHLEHTpAalKs) B paCTBOPE;

® WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHM M IPUMEHATH 3TU
IIOHSTHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

® ICII0JIb30BATh XMMUYECKYIO CHUMBOJIMKY JJIsI COCTaBJICHHMsS (OPMYJ BELIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKLUM;

® OTIpE/ICTATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHSX, CTEICHb
OKHCJICHHSI 2JIEMEHTOB B OMHAPHBIX COETMHEHUAX, IPUHAJICKHOCTh BELIECTB K ONpPeAEIEHHOMY
KJIACCy COeAMHCHHWA 1O QopmynaMm, BUI XUMHYECKOH CBs3U (KOBaJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COEANHEHUSAX;

e packpbiBaTh cMbici Ilepuognueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAaHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
ITepuoanueckoii cucTeMe, 3aKOHOB COXPAHEHHUSI MAcChl BELECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOIaJipo;

® ONMCHIBATh M XapaKTepH30BaTh TabmuuHyro ¢opmy Ilepuoandeckoli CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHUS «IJIaBHas HoArpynna (A-rpymmna)y U «rnoOoyHas
noarpynna (b-rpynmna)», manbsle u OosiblIME NEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOPbIE
umerotcs B tabmuue «lleproauueckas cucteMa XxuMuYeckux snemMeHToB [. M. MenaeneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsn
A1pa, 001ee YKCIIO JIEKTPOHOB U PAaCHpeieNIeHHE UX MO JIEKTPOHHBIM CIIOSM);

e KJlacCU(hUIMPOBaTh XMMUYECKHE 3JIEMEHTbI, HEOPraHMUECKUE BEIIECTBA, XMMHUUYECKHE
peaxiuu (110 YUCITy M COCTaBy yYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIOBOMY 3 deKTy);

® XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TNOATBEPXkAAs ONHMCAHNWE NMPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKLINN;

® [[POTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKUX MTPEBPALLICHUH B Pa3JIMUHbIX yCIOBHSIX;

® BLIYKCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHYECKOT0 JIEMEHTa 1o (popMyJie COeAMHEHHS, MACCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
IPOBOAMTH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIUH;

® IPUMEHATh OCHOBHBIE OIEpPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAU3 M CUHTE3,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3alliilo, KJIAacCU(UKAIMIO, BBIBIEHHE IPUYMHHO-
CJIEICTBEHHBIX CBSA3€M — JUIsl U3yUYEHHUsI CBOMCTB BELIECTB M XUMHUYECKUX PEAKIIMH, €CTeCTBEHHO-
Hay4YHbIE METO/bl IO3HAHUS — HAOJIOZCHUE, W3MEpEeHHe, MOJAEIUPOBAHUE, HKCHEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN ),

ecjeloBaTh IMpaBWJIaM IIOJIb30BAHUA XHUMHUYECKOW TMOCyJoM U J1abOpaTOpHBIM
o0OpyJIOBaHHEM, a TakKe NpaBWiIaM oOpalleHHss C BEIECTBAMU B COOTBETCTBHMU C
MHCTPYKUUSAMU IO BBIOJIHEHUIO J1a0OpAaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TOJYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PAaCTBOPOB C
onpeAes€HHOM MacCOBOM J0JIEM pacTBOPEHHOrO BENIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI.

K xoniy obyuenust B 9 kiiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

® PaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUN: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKyJla, HMOH, KAaTHOH, aHWOH, IPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BaJICHTHOCTH,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKlUMs, XUMHYECKas CBS3b,
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TEII0BOM 3P dEeKT peakiiu, MOJb, MOJISIPHBIMH 00bEM, pacTBOP, FNEKTPOIHUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOIUTUYECKAsT MCCOIMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XHMHUYECKOoe
paBHOBecue, oOpaTHMMble M HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKUCIMTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHME, aJJIOTPOIMS,
aM(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTalIndecKas
pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, IPEeaeIbHO
nonyctumas konueHTpanus [1JIK Bemectna;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSITHA M HPUMEHSATH 3TU
MOHSTHS IIPU OMTUCAHUH BEIIECTB U UX MPEBPAICHU;

® 1ICII0JIB30BAaTh XHMMHUYECKYI0 CHUMBOJIUKY [UISl COCTaBieHHS (OpMysa BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUM;

® OIPENENATh BaJIEHTHOCTb U CTENEHb OKHUCIEHMS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSX PAa3JIMYHOrO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K OINpeAeNEHHOMY Kiaccy
coeuHeHUI no (GopmynaM, BUJI XMMHUECKON CBSA3M (KOBAJEHTHAs, NOHHAsI, METa/NInYecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij MOHAa MO XUMHUYecKoil ¢opmylie, XapakTep cpeabl B
BOJHBIX pacTBOpaX HEOPraHWYECKUX COEAMHEHMM, TUN  KPUCTAIIMYECKOM  PEIETKU
KOHKPETHOT'O BEIIECTBA;

e packpbsiBaTh cMbich [lepuoanueckoro 3akona JI. M. MenneneeBa U JeMOHCTPUPOBATh
€ro MOHMMAaHHWe: ONUCHIBATh M XapaKTepHu30BaTh TabimuHyto Gopmy [lepnomudeckoil cuctembl
XUMHYECKHUX 3JIEMEHTOB: pa3Nnyarh MOHATUSA «IJIaBHAs moArpynna (A-rpynma)» U «mobodHas
noarpynna (b-rpynmna)», manbsle u OosiblIME NEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOpbIE
UMEIOTCS. B TEPUOAUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00llee YnCiIo 3JEKTPOHOB U paclpeeieHne uxX
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeJenax MajiblX MEPUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

e KJ1acCU(PUIIMPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUECKUE
peakuuu (1Mo YMCIy M COCTaBy YYacTBYIOIIMX B PEaKIMU BEILECTB, 110 TEIJIOBOMY 3 dexTy, no
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBaTh) OOLIME U CcHelUpHUUEecCKue XHMHUYECKHE CBOICTBa
IPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPKIasl ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

® COCTABJIAATh YPABHEHMSI DJIEKTPOJUTHUECKON JUCCOLMALMN KUCIOT, IIEJI0Uel U COJIeH,
NOJIHBIE M COKpAIIEHHbIE YpaBHEHUS peakluil HMOHHOro OOMEHa, ypaBHEHHUS peaklui,
MOATBEP)KJAIOIIUX CYLIECTBOBAHUE T'€HETHMYECKOM CBA3HM MEXIy BELIECTBAMHM DPAa3JIMYHBIX
KJIACCOB;

® PacCKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIMA IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX pPeaKIuii;

® [IPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBHUCHUMOCTH OT WX CTPOEHHUS, BO3ZMOKHOCTHU
IIPOTEKAaHUsI XMMUUECKUX MPEBPAILIEHUN B Pa3JINYHbIX YCIOBUSX;

® BHIYHCIIATE OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTa 10 (popMyJie COeIMHEHUSI, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKINY;

ecoOm0laTh MpaBUJa TOJb30BAHUS XMMHUYECKOHM TMOCyl0i U 1abopaTopHBIM
0o0opyi0BaHKEM, a TaKXKe IpaBuiia 00pallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
[0 BBIMOJIHEHUIO JA0OPAaTOPHBIX XHWMHYECKHUX OIBITOB IO TOJYYEHHUIO M COOUpPaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

® [IPOBOJUTh PEAKIMU, MOATBEP)KIAOIINE KaYeCTBEHHbIH COCTAaB Pa3jIMYHbIX BELIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMHUI-, HOAMI-, KapOoHat-, docdar-, cuimkar-,
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cyab(ar-, TUAPOKCUJI-MOHBI, KATHOHBI AaMMOHHS M HOHBl H3Y4YEHHBIX METaJIOB,
IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOPaX HEOPTaHUYECKUX BEILECTB;

® [IPUMEHSATh OCHOBHBIE OIIEpPALMU MBICIUTEIBHOU HCATEIBHOCTH — AHAJIW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3AINIO, BBISIBICHUE MPHUYNHHO-CIICACTBEHHBIX CBS3€H — IS
W3Y4YEHHsI CBOMCTB BEILECTB M XUMUYECKUX PEAKLUH, €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS
— Ha0JII0/IeHHNEe, U3MEpEHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PeaIbHbIN 1 MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHME

8 KUIIACC
Ne | HaumeHoBaHMe pa3fesioB H TeM MPOrPaMMbl KosanyecTBO 4acoB JJlekTpoHHBbIE (IU(pPOBbLIE)
n/n Bcero KoHTpo/bHbIe IIpakTuyeckne | o0pa3oBarte/bHbIe
padoThI padoThI pecypchbl
Pa3nea 1. [lepBonavyanbHble XUMHYECKHE NIOHATHS
1.1 | Xumus — BakHas 00JaCTh €CTECTBO3HAHUS U 5 2 bubmuoreka LIOK
PaKTUYECKOM JNEATENFHOCTH YETOBEKA https://m.edso0.ru/7f41837¢

1.2 | BemecTBa 1 XUMHYECKUE PEAKITUU 15 1 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
20

Uroro no pazneny

Pa3znen 2. BaxkHeiinue npeacTaBuTe/ Il HEOPraHM4YeCKUX BellleCTB

2.1 | Bo3ayx. Kucnopoa. ITonsitue 06 okcumax 6 Bubmuorexa [OK
https://m.edsoo0.ru/7f41837c

2.2 | Bomopon. IloHsATHE O KUCITOTAaX B COJISAX 8 1 bubmmorexa [IOK
https://m.edsoo0.ru/7f41837c

2.3 | Bona. PactBops!. [ToHsiTHE 00 OCHOBaHHSAX 5 1 1 Bubmorexa [JOK
https://m.edso00.ru/7f41837c

2.4 | OcHOBHBIE KJIaCCHl HEOPTAaHMYECKUX COCTMHEHHH 11 1 1 Bu6nuoreka IJOK
https://m.edso0.ru/7f41837c

Hroro o pasneny 30

Pasnen 3. llepuoguueckuii 3axon u Ilepuoanyeckas cucreMa xumuieckux daeMeHToB . U. MenaeneeBa. CTpoeHue aToMOB. XUMHYECKAS CBS3b.
OKHCIUTENBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1 | llepnonnyeckwnii 3akoH u lleproaudeckas cucrema 7 Bu6nuoreka IJOK
xuMuueckux dnemeHToB JI. . Menneneesa. CtpoeHue https://m.edsoo.ru/7f41837c
3.2 | Xumuueckas cBa3b. OKUCIHTENBHO-BOCCTAHOBUTEILHEIC 8 1 Bu6nmoreka IJOK
https://m.edsoo0.ru/7f41837¢c
HWroro no pazneny 15 Bbubmoreka [JOK
https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 bubnmnorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 4 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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TEMATHYECKOE IINTAHUPOBAHHME
9 KJIACC

KoauyecTBO 4acos

Ne HaumeHnoBanue pa3aejioB H TeM IPOrPaMMBbI KourposbHbie MpakTnyeckue IICKTPOHHEIC (H(PPOBLIC)
n/n Bcero o0pa3oBaTeJibHbIE pecypchl
padoTbI padoThI
Pa3nen 1. BeniecTBO M XUMHYeCKME PeaKINU
11 [loBTOopenue u yriaydiaeHne 3HaHU OCHOBHBIX Pa3esioB 5 1 Bubnmuorexa LIOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX PEeaKIIUi 4 EH6H,HOTeKa LOK
https://m.edsoo.ru/7f41a636
13 DJNIEKTPOIIUTUYECKAS JUCCOLUAalNs. XUMUYECKUE Peakuu 8 1 1 bubmmorexa [IOK
B PacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3nen 2. HemeTanjbl M X coeTUHEHUSsI
21 OO0mas xapakTepuCcTHKa XUMHUECKUX d1eMeHToB VIIA- 4 1 bubnuoreka [IOK
rpymnbl. [anoreHst https://m.edsoo.ru/7f41a636
29 OO0mas XxapakTepUCTHKa XUMHUUECKUX d1eMeHTOB VIA- 6 Bubnunoreka [IOK
rpynmbl. Cepa u e€ coeMHeHUs https://m.edso00.ru/7f41a636
23 OO1m1as xapakTepuCTHKa XMMUYECKUX 3JIeMeHTOB VA- 7 1 Bbubnuorexa LIOK
rpymibl. A30T, pocdop U UX COeTMHCHHUS https://m.edso00.ru/7f41a636
24 OOm1as xapaKTepuCTHKa XUMUYECKUX 3J1eMeHTOB IV A- 8 1 2 Bbubnuorexa LIOK
rpyIMIbl. YTIEpO U KPEMHUI, U UX COCIMHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pa3nes 3. MeTa/uIbI M HX COEIMHEHUSA
. Bubnuoreka [IOK
3.1 | Obmme croficTsa MeTaIIOR 4 https://m.eds;f).ru/?f41a636
3.2 | Baxneiinne MeTaIbl X UX COEIUHEHNS 16 1 2 ]f?tl/tlgg:l;ll(r);i:ji(])_})(.)rﬁl7 412636
Hroro no pasaeny 20
Paznen 4. Xumus u oKpykaonias cpeaa ‘
4.1 ‘ BemecTBa u MaTepuasl B JKU3HU Y€JIOBEKA 3 ‘ Bbubmmoreka LIOK
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Hroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

 hitps://m.eds00.ru/7f41a636

| bu6nmoreka IJOK
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
Ne | Tema ypoka KoanyecTBo 4acos JarTa usyyenus DJIeKTPOHHbIe U (POBbIE
n/n Bcero | Kourpoabnbie | IlpakTnuyeckue IInan ®dakt o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
1 [Ipeamet xumuu. Ponb xumuu B 1 02.09.2026 bubmmoreka [IOK
KU3HH YenioBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIICCTBA
2 [TonsaTue o MeTO/1ax MO3HAHUS B 1 07.09.2026 bubmuoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
3 [IpaxTmueckas padora Ne 1 1 1 09.09.2026 bubmmoreka [HOK
«[IpaBuna paboTsl B 1aboparopun https://m.edsoo.ru/ff0d23dc
U IpUEMBI 00paIeHus ¢
1a60paTOpHBIM 000PYIOBAHHEM)
4 YucThle BElIeCTBa U CMECH. 1 14.09.2026 bubnmnoreka IJOK
Cnoco0bI pasernieHus cMeceit https://m.edsoo.ru/ff0d26ca
5 [Mpaktuueckas padbora Ne 2 1 1 16.09.2026 Bu6mmoreka [IOK
«Pa3znesnenue cMeceil (Ha mpuMepe https://m.edsoo.ru/ff0d28c8
OUYHUCTKH NIOBAPEHHOHN COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 21.09.2026 Bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2aéc
7 XUMHUYECKHUE JIEMEHTHI. 3HAKH 1 23.09.2026 butmmoreka [IOK
(CHMBOJIBI) XUMHUYECKHX https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocTsie U coXHBIE BElIeCcTBa 1 28.09.2026 Bbubnmnorexa [JOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 30.09.2026 Bubaunoreka [IOK
https://m.edsoo.ru/ff0d2d50
10 | 3aKoH IMOCTOSIHCTBA COCTaBa 1 05.10.2026 butmoreka [IOK
BEIIECTB. XUMHUYECKast GopMyJia. https://m.edsoo.ru/ff0d2eae
BajileHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB
11 | OTHOocHTenbHAs aTOMHAs Macca. 1 07.10.2026 butmmoreka [IOK
OTHOCHTENbHAS MOJIEKYJISIPHAS https://m.edsoo.ru/ff0d323c
Macca
12 | MaccoBast 10151 XUMHYECKOI'0 1 12.10.2026 bu6mmoreka IJOK
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JJICMCHTA B COCIMHCHNN

https://m.edsoo.ru/ff0d350c

13 | KonmuecTtBo BemiecTBa. Mosib. 14.10.2026 bubmmorexa [JOK
MognsipHas Macca https://m.edsoo.ru/ff0d5230

14 | ®dusnyeckre U XUMHYCCKHE 19.10.2026 bubmuoreka [IOK
sIBJICHHS. XUMHYECKas peaKIys https://m.edsoo.ru/ff0d37fa

15 | Ilpu3HaKu U yCIOBHSI MTPOTEKAHUS 21.10.2026 Bubanoreka IIOK
XUMHAYECKHMX PEaKINii https://m.edsoo.ru/ff0d3al16

16 | 3akoH COXpaHEHHUS MacChl 09.11.2026 bubnunoreka [JOK
BCIECTB. XMMUYCCKHE YPABHCHHUSI https://m.edsoo.ru/ff0d3b88

17 | BerumcieHus KOJIHYECTBA, MaCcChl 11.11.2026 bubmnorexa [JOK
BEIIIECTBA 10 YPABHCHUSM https://m.edsoo.ru/ff0d5708
XMMHYECKUX Peaklnil

18 | Knaccudukaus XuMHUIeCKUX 16.11.2026 bubanoreka [HOK
peaxiuii (COeMHECHUS, https://m.edsoo.ru/ff0d3f34
pasIoKeHHs, 3aMEICHIS,
oOMeHa)

19 | M. B. JIoMOHOCOB — y4EHBIIA- 18.11.2026 bubmmoreka [HOK
suIMKIIoneauct. O6o0IeHne U https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3alus 3HaHui

20 | KonrtponbHas pabora Nel mo Teme 23.11.2026 Bu6mmoreka [IOK
«BemecTBa 1 xuMUUecKue https://m.edsoo.ru/ff0d4290
PeaKIM)

21 | Bo3myx — cMmech ra3oB. CocTas 25.11.2026 bubanoreka [IOK
Bo3ayxa. Kucnopox — snemMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BerecTBo. O30H

22 | ®usnueckrue U XUMHYECKUE 30.11.2026 butmmoreka [IOK
CBOWCTBA KHCJI0pOo/Ia (PeaKiiuu https://m.edsoo.ru/ff0d4614
oKucneHus, ropenne). [lonstue
00 oxcumax

23 | CocoOblI MmoTydeHus1 KUCIopo/ia B 02.12.2026 bubmuoteka ITOK
nabopaTtopuu u https://m.edsoo.ru/ff0d497a
NPOMBIIIICHHOCTH. [IpuMeHeHue
KHCIIOpoJia

24 | TeroBoii a3pdeKT XuMUIeCKon 07.12.2026 bu6mmotexa [IOK

p€aKkuum, moHATUEC O
TCPMOXUMHUYCCKOM YPAaBHCHUU,
9K30- 1 DOHAOTCPMUYCCKUX

https://m.edsoo.ru/ff0d4790
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peaKmusax

25 | Toruueo (He(Th, yroiab U METaH). 09.12.2026 Bubaroreka IIOK
3arpsisHeHHE BO3/yXa, CIOCOObI https://m.edsoo.ru/ff0d4c4a
€ro NMpeJoTBPALICHUS

26 | Ilpaktuueckas pabora Ne 3 mo 14.12.2026 Bu6mmoreka LIOK
teme «Ilomyuenne u cobupanue https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3yUYEHHE €T
CBOMCTBY»

27 | Bomopom — 37aeMEHT U IpOCTOe 16.12.2026 Bubanoreka IIOK
BerecTBo. HaxoxieHue B https://m.edsoo.ru/ff0d4ddo
npupose

28 | ®usnyeckre U XUMHYECKHE 21.12.2026 bubmuorexa [IOK
cBoicTBa Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOJIOpOJIA

29 | IloHsTHE O KMCIIOTaX U COJIAX 23.12.2026 bubmuorexa [IOK

https://m.edsoo.ru/ff0d50d2

30 | CrocoObl moMy4eHus BOAOPO/Ia B 28.12.2026 bubmmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 | [Ipakruueckas padora Ne 4 o 30.12.2026 Bu6mmoreka [IOK
teme «IlomyueHve U coOupaHme https://m.edsoo.ru/ff0d4f42
BOJIOPO/IA, U3YUCHHE €0 CBONCTBY

32 | MomsipHbIit 00BEM ra3oB. 3aKOH 11.01.2027 bub6imoreka [IOK
Aorajipo https://m.edsoo.ru/ff0d542e

33 | Boruucnenus 00bEMa, KOIUYECTBA 13.01.2027 bub6mmoreka [JOK
BEIIIECTBA I'a3a 110 €r0 U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIIECTBA WU
00BéMYy

34 | Beruucinenust 00EMOB ra3oB 1o 18.01.2027 butmmoreka [IOK
yYPaBHEHHIO PEaKIUU Ha OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIEHHH
ra3oB

35 | ®usnYecKue B XUMUICCKUE 20.01.2027 butmmoreka [IOK
CBOWCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBanwuii. [lonsitue 06 25.01.2027 bubmuoreka ITOK
HHMKAaTOPax https://m.edsoo.ru/ff0d59e2

37 | Bona xak pacTBOpUTENb. 27.01.2027 Bbub6immoreka [IOK

HaCBIH_IeHHBIe 1 HCHACBIIICHHBIC

https://m.edsoo.ru/ff0d5b40
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pactBopbl. MaccoBast 1omis
BEIIIeCTBA B PACTBOpE

38 | Ilpakruueckas padora Ne 5 o 01.02.2027 Bubanoreka IIOK
teme «[IpurorosieHne pacTBOPOB https://m.edsoo.ru/ff0d5eba
¢ onpeAeIEHHON MaccoBOM JoJiei
pacTBOPEHHOTO BEMIECTBAY
39 | KonrtponbHas padora Ne2 mo Teme 03.02.2027 bubaunoreka [JOK
«Kucnopoa. Bogopos. Bonay https://m.edso0.ru/ff0d6342
40 | Okcupsl: cocTaB, KiaccubHuKaIus, 08.02.2027 bubmmorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
41 | TlomyuyeHHEe ¥ XMMUYECKUE 10.02.2027 Bu6mmoreka [IOK
CBOMCTBA KMCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHIOB
42 | OcHOBaHUS: COCTaB, 15.02.2027 bubnmoreka IJOK
Ki1accu(uKanus, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca
43 | [TonyueHue U XUMHYECKUE 17.02.2027 Bbubanoreka [JOK
CBOJCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 | Kuciaotel: cocTas, 22.02.2027 bubnunoreka IJOK
KJIaccu(HUKaIMs, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 | [TonyueHue U XUMHYECKUE 24.02.2027 bubaunoreka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
46 | Conu (cpenHue): HOMEHKIATypa, 01.03.2027 bu6imoreka [IOK
CIIOCOOBI TIOTYYEHHS, XUMHUUECKUE https://m.edsoo0.ru/00ad9474
CBONCTBa
47 | Ilpaxktuueckas padota Ne 6. 03.03.2027 bu6immoreka [IOK
PerieHne sKCriepuMEHTATbHBIX https://m.edsoo.ru/00ad9b7c
3aga4 1mo TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI
48 | 'eHeTn4ecKas CBA3b MEXKITY 10.03.2027 bubmuoreka [IOK
KJIACCAMHU HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a50
COEIMHEHUU
49 | O0001IEHNE ¥ cCUCTEMATH3AIUS 15.03.2027 butmmoreka [IOK
3HaHUH https://m.edso0.ru/00ad9ch?2
50 | KonrposabHas padoTta Ne3 o teme 17.03.2027 bubnuoreka IJOK

"OCHOBHBIE KJIacChl
HEOPraHUYECKUX COSAUHEHHMN"

https://m.edsoo.ru/00ad9ela
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51 | [lepBble mONMBITKH 22.03.2027 Bu6mmoreka LIOK
KIaCCH(HUKAINN XUMHYECKHX https://m.edsoo.ru/00ad9ffa
aneMeHTOB. [ToHsTHE O TpyMIax
CXOJIHBIX AJIEMEHTOB

52 | Ilepuoandeckuii 3aK0OH U 24.03.2027 Bubanoreka IIOK
Ilepromuueckas cucTeMa https://m.edsoo.ru/00ada52¢c
XUMUYECKUX 3neMeHToB JI. U.

Menneneena

53 | [lepno/pl, TPy, TOATPYIIIIEL 05.04.2027 Bubanoreka IIOK

https://m.edsoo.ru/00ada52c

54 | Ctpoenue atromoB. CocraB 07.04.2027 Bbubanoreka [IOK
aTOMHBIX siiep. M3oTomsl https://m.edsoo.ru/00ada342

55 | Ctpoenue 31eKTpOHHBIX 12.04.2027 bubmmoreka [HOK
000JI04EeK aTOMOB 3JIEMEHTOB https://m.edsoo.ru/00ada6bc
Ilepunonnueckoit cucremsl . 1.

Menneneena

56 | XapakrepucTrka XHMHYECKOTO 14.04.2027 bubmmoreka [HOK
9JIEMEHTA TI0 €0 MOJOKESHHIO B https://m.edsoo.ru/00ada824
Ilepunonnueckoii cucreme /1. Y.

Menneneena

57 | 3nauenne [lepuonnueckoro 19.04.2027 Bbubnmnorexa [JOK
3aKOHA YISl Pa3BUTHUSI HAYKH U https://m.edsoo.ru/00ada96e
npaktuku. 1. 1. Mennenees —
yu€HBIH, EJATOT U rPaXJIaHUH

58 | Pesepsublii ypok. O000mmeHune n 21.04.2027 bu6immoreka [IOK
CHCTEMAaTH3alMsl 3HAHUIT / https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouyHast
pabora

59 | KourpomnbHas padoTta Ned mo teme 26.04.2027 bubmuoreka IJOK
«Crpoenue atoma. XHMMHUYECKast https://m.edsoo.ru/00adb486
cBs3b» / Beepoccuiickast
npoBepoyHas padoTa

60 | DIeKTPOOTPHUIIATEILHOCTh ATOMOB 28.04.2027 bubmuoreka ITOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

61 | MonHas xumMudeckas CBs3b 03.05.2027 bubamnoreka [HOK

https://m.edsoo.ru/00adac34

62 | KoBanenrtHas mosnsipHas 05.05.2027 bu6mmotexa [{OK
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XHUMHYECKas CBSI3b https://m.edsoo.ru/00adaab8

63 | KoBaneHTHas HemospHas 1 10.05.2027 Bubaroreka IIOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8

64 | CTeneHb OKUCICHUS 1 12.05.2027 bubnunoreka [JOK

https://m.edsoo.ru/00adae28

65 | OkuCIUTEIHHO- 1 17.05.2027 bubmnorexa [JOK
BOCCTaHOBHUTEJBHBIE PEAKIHH https://m.edso0.ru/00adb076

66 | OKHCIUTENN U BOCCTAHOBUTEIN 1 19.05.2027 bubnunoreka [JOK

https://m.eds00.ru/00adb076

67 | PesepBHbIii ypok. O600IIeHEe 1 1 24.05.2027 Bubaroreka IIOK
CHCTEMAaTH3allMsl 3HAHUI 110 TeMe https://m.edsoo.ru/00ad9ch2
«Ctpoenue aToma. XuMHYeCKast
CBSI3b»

68 | PesepsHsril ypok. O6o0meHwe 1 1 26.05.2027 bubmmoreka [HOK
cHCTeMaTH3alHs 3HAHUI 10 KypCy https://m.edsoo.ru/ff0d61c6
XUMHH

OBIIEE KOJIMYECTBO YACOB I10 68 5 6

[TPOTPAMME

9 KJIACC
No Tema ypoka KoumnuecTBo yacon Jara uzydyenus DJIeKTPOHHbIE IH(POBbIE
n/n o0pa3oBaTeJIbHBIC PeCypChI
Bcero | Kontpoabhnbie | [IpakTudeckue [Inan ®daxkt
padoThI padoTsI

1 [lepuoanueckuii 3akoH. [leproanyeckas 1 02.09.2026 Bubmorexa [JOK
crcTEMa XUMUIECKUX diieMenToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa

2 3aKOHOMEPHOCTH B U3MEHEHHNH CBOICTB 1 07.09.2026 Bbubnuorexa LIOK
XUMHUYECKHX DJICMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Knaccugukanus n HoMeHKIaTypa 1 09.09.2026 Bubmuorexa LIOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMUYECKON CBSI3H M THITBI 1 14.09.2026 bubmuoreka IIOK
KPUCTAUTMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Konrtponbnas padora Nel mo teme 1 1 16.09.2026
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«[loBTOpeHue u yrayoneHue 3HaHUH
OCHOBHBIX pa3fiesioB Kypca § Kiaccay

6 Knaccudukaiuys XuMUIeCKUX pPEaKIIni 21.09.2026 Bubnmnoreka IIOK
0 Pa3JIMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsiTHE O CKOPOCTH XUMHUECKOM 23.09.2026 Bubmuorexa LIOK
peakmmu. IToHATHE O TOMOTEHHBIX K https://m.edsoo.ru/00adbe9a
T'eTePOreHHBIX PEAKILIUIX
8 [lonsiTHE 0 XMMHYECKOM PaBHOBECHHU. 28.09.2026 Bubnmuorexa LJOK
DaKTOpHI, BIUAIOIINE Ha CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHYECKOHN Peaklny U TIOJ0KEHHE
XUMHYECKOTO PaBHOBECHSI
9 OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC 30.09.2026 bubnuoreka [IOK
peaKIuu https://m.edsoo.ru/00adcade
10 | Teopwus 3MEKTPOITUTHIECKON 05.10.2026 bubmmorexa [IOK
nucconuanuy. CUiIbHBIE U cl1a0ble https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 | WonHble ypaBHEHHS PEaAKIIHiA 07.10.2026 bubnmorexa [IOK
https://m.edsoo.ru/00add448
12 | XuMuyeckre CBOMCTBA KMCIIOT U 12.10.2026 bubmuoteka LIOK
OCHOBaHHI1 B CBETE MPE/ICTABICHHIA 00 https://m.edsoo.ru/00add5d8
JNEKTPOJIUTHYECKON TUCCOIHAIIH
13 | XuMudecKkue CBOMCTBA COJIEH B CBETE 14.10.2026 bubmoreka IIOK
MpPE/ICTaBICHUI 00 IICKTPOIUTHIESCKOM https://m.edsoo.ru/00add8b2
JIUCCOLUAIN
14 | TlonsTHE O TUAPOIU3E COMEH 19.10.2026 Bu6nuoreka IJOK
https://m.edso00.ru/00add9d4
15 | OGoOrieHre U cucTEeMaTH3aIMS 3HAHUH 21.10.2026 Bubnunoreka [IOK
https://m.edsoo.ru/00addd12
16 | Ilpaktuueckas padora Ne 1. «Pemenne 09.11.2026 Bbubnuorexa LIOK
IKCIIEPUMEHTAIBHBIX 33/1aW» https://m.edsoo.ru/00addbfa
17 | KonTtponbuas padota Ne2 mo Teme 11.11.2026 Bbubmoreka [JOK
«DNEKTPOIUTHYECKAS TUCCOIIHAITHS. https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKIMU B PACTBOpax»
18 | OO1as xapakTepUCTHKA T'aJIOrCHOB. 16.11.2026 bubnuoreka [IOK

XUMUYECKUE CBOMCTBA Ha MPUMEPE
XJopa

https://m.edsoo.ru/00addfe2
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19 | Xnoposogopon. ComsiHast KHCIIOTa, 18.11.2026 bubnuoreka [JOK
XUMHUYECKHUE CBOWCTBA, MMOJyYCHHE, https://m.edsoo.ru/00ade104
PUMEHCHUE

20 | IIpaktuueckas pabora Ne 2 mo Teme 23.11.2026 Bubnmuorexa LHOK
«[Tony4ueHne COMSTHOM KUCTIOTHI, https://m.edsoo.ru/00ade348
HU3y4YeHHUE € CBOUCTBY

21 | BeluucneHus no ypaBHEHUSIM 25.11.2026 Bubmuorexa LJOK
XUMHYECKUX PEaKIMid, €CIIH OJIMH M3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

22 | OOmiast XxapaKTepPUCTHUKA JIEMEHTOB 30.11.2026 Bubnmnoreka IIOK
VIA-rpymmst https://m.edsoo.ru/00ade64a

23 | AmnoTponHbie MOIU(PHUKAIIMH CEPHI. 02.12.2026 bubnuoreka [IOK
HaxoxeHue cepbl v €€ COeTUHEHHN B https://m.edsoo.ru/00ade64a
npupoje. XuMHYECKHE CBOMCTBA CEPhI

24 | CepoBomopo, CTpOCHUE, PU3UICCKUEC U 07.12.2026 bubnuoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

25 | Oxcuupl cepol. CepHas KUCIIOTA, 09.12.2026 bubnmorexa [IOK
bu3HYeCKre U XUMHUYECKHIE CBOWCTBA, https://m.edsoo.ru/00adea28
PUMEHCHUE

26 | XuMHYECKUE peaKIny, JISKAIIKIE B 14.12.2026 bubmuoteka LIOK
OCHOBE MPOMBIIIJIEHHOTO CII0c00a https://m.edsoo.ru/00adec8a
MOJTyYeHHUS] CEPHON KHCIIOTBI.

XuMHYeCKOe 3arps3HeHUe OKpY Karolen
Cpe/Ibl COSTUHEHUSIMH CEPBI

27 | Beruncienne MaccoBOM JOJH BBIXOIA 16.12.2026 Bu6nuoreka IJOK
POJYKTa PEaKIMu https://m.edsoo.ru/00adec8a

28 | OOmias xapakTepUCTHUKa JIeMEHTOB VA- 21.12.2026 Bubnuoreka [IOK
rpyIbl. A30T, pacipoCcTpaHeHHe B https://m.edsoo.ru/00adeea6
npupoje, PU3NUECKHEe U XUMUICCKHE
CBOMCTBa

29 | AMMuak, ero GU3NYECKHe U XUMUIECKHUE 23.12.2026 bubmuoreka IIOK
CBOHCTBA, IOJIy4YEeHHE U MPUMEHEHUE https://m.edso0.ru/00adf004

30 | IIpakrtuueckas padota Ne 3 mo Teme 28.12.2026 Bubmuorexa LIOK
«[TonyueHne aMmMuaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 | AsorHas kuci0Ta, €€ GU3NIECKUE U 30.12.2026 Bu6mmoreka IJOK

XHUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adf306
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32 | Wcnonp3oBaHUE HUTPATOB U COJICH 11.01.2027 bubnuoreka [JOK
aMMOHMS B KaUeCTBE MUHEPATHHBIX https://m.edsoo0.ru/00adf518
yI00peHn. XUMHYECKOE 3arps3HeHUe
OKpYy Karolei cpeqibl CoeTMHEHUSIMH
azora

33 | dochop. Oxcun dpochopa (V) u 13.01.2027 Bubnmnoreka [IOK
(bochopHast KucIoTa, GUIHUSCKHE U https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOWCTBA, MOJTyYCHHE

34 | Ucnoas3oBanue hocdaToB B KaUeCTBE 18.01.2027 Bubnmnoreka IIOK
MHUHEPAITbHBIX YI00pEHHiA. 3arpsa3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpeibl hochaTaMu

35 | Yraepon, pacnpocTpaHeHHE B IPUPO/IE, 20.01.2027 bubnuoreka [IOK
(hU3HUECKUE U XUMHUYECKIE CBONCTBA https://m.edsoo.ru/00adfd9c

36 | Oxcuapl yriiepoaa, ux (pu3ndecKue u 25.01.2027 bubmmorexa [IOK
XMMHYECKHE CBOMCTBA. DKOIOTHIESCKIE https://m.edsoo.ru/00adfebe
MPOOIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoga (1V)

37 | YroybHas KUCoOTa U €€ coln 27.01.2027 bubnuoreka [IOK

https://m.eds00.ru/00ae006¢c

38 | Ilpaktuueckas padota Ne 4 o Teme 01.02.2027 bubmmorexa [IOK
"TlosrydeHne yriIeKUCIoro rasa. https://m.edsoo.ru/00ae027e
KadectBennas peakmusi Ha KapOOHAT-
noH"

39 | IlepBoHauanbHBIE MTOHATHS 00 03.02.2027 Bbubnuorexa LIOK
OPraHUYECKHX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054¢e
COEMHEHHSX yTepoa

40 | Kpemuuii u ero coeTMHEHUs 08.02.2027 Bubmorexa [JOK

https://m.eds00.ru/00ae080a

41 | Ilpaktuueckas padora Ne 5. Pemenue 10.02.2027 Bbubnuorexa LIOK
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeME https://m.edsoo.ru/00ae0bf2
«Baxuelue HeMeTaIbl U UX
COCAMHEHHS»

42 | KonrponbHas padota Ne3 mo teme 15.02.2027 Bbubmoreka [JOK
«BaxHele HeMETaTbI U UX https://m.edsoo.ru/00ae0e18
COCAMHEHHS»

43 | OO1mas xapakTepuCTHKa XUMHUUECKUX 17.02.2027 Bbubmuorexa LIOK

QJICMCHTOB — MCTAJIJIOB.

https://m.edsoo.ru/00ael103e
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MeTauinueckast CBSI3b U MeTaIIndYecKas
KpHucTauTHIeckast peméTka. dusnaeckue
CBOMCTBAa METAJIOB

44 | XuMu4ecKue CBONCTBA METAILJIOB. 22.02.2027 bubmuoreka LIOK
DJIEKTPOXMMUIECKUHN P HAIIPSKEHMIA https://m.edso0.ru/00ae1156
METaJIJIOB

45 | O6mue crnocoObI MOTyYECHUS METaJIOB. 24.02.2027 bubnunoreka [IOK
CruiaBbl. BeraucieHus mo ypaBHEHUM https://m.edso00.ru/00ae1156
XUMHUYCCKUX PEaKIUil, €CIIM OUH U3
PCareHTOB COAEPIKUT IPUMECH

46 | [lonsiTHE O KOPPO3UH METAILIIOB 01.03.2027 bubnuoreka [IOK

https://m.edso00.ru/00ae1278

47 | llleno4YHbIe METAIIBI 03.03.2027 Bu6nmoreka IJOK

https://m.edsoo.ru/00ae14b2

48 | OkcHIBI U TUAPOKCUIBI HATPHS U KaTHs 10.03.2027 bubmuoreka LIOK

https://m.edso0o.ru/00ae14b2

49 | lllenouHO3eMEIBHEIC METAJLIBI — 15.03.2027 Bu6nuoreka IJOK
KaJIbIIMI ¥ MarHui https://m.edsoo.ru/00ae15e8

50 | Baxkueiilune coefMHEHNS KaJbIUs 17.03.2027 bubmuoteka LIOK

https://m.edsoo.ru/00ae15e8

51 | O06o01Eenre U crucTeEMaTU3alMs 3HAHUI 22.03.2027

52 | XKécTKoCTh BOJBI U CLIOCOOKI €€ 24.03.2027 bubmoreka IIOK
yYCTpaHCHHUS https://m.edso00.ru/00ae1886

53 | Ilpaktuueckas padora Ne 6 o Teme 05.04.2027 Bubnuoreka [IOK
"YKECTKOCTH BOJIBI M METO/IBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 | Amomunuii 07.04.2027 bubmoreka IIOK

https://m.edsoo.ru/00aelc64

55 | AmdotepHbie CBONCTBA OKCHIA U 12.04.2027 Bubnunoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

56 | XKeneso 14.04.2027 bubmuoreka IIOK

https://m.edso0o.ru/00ae1d86

57 | Oxcuasl, THAPOKCHABI U COJH JKelie3a 19.04.2027 bubmuoreka IIOK
(1) m xenesa (111) https://m.edso0.ru/00ae35e6

58 | O0001Eenre U crucTeMaTU3alus 3HAHUI 21.04.2027

59 | [Ipakruueckas pabora Ne 7. Pemenne 26.04.2027 Bbubmumorekxa [IOK
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SKCTIEPUMEHTAIBHBIX 337124 [0 TeME
«BaxkHenmue MeTaIbl U UX
COEIMHEHUIY

https://m.edsoo.ru/00ae3de8

60 | BeluucneHus no ypaBHEHUSIM 1 28.04.2027 Bubnmuorexa LHOK
XMMHYECKHX PEAKIUi, ECITH OJUH M3 https://m.edso0.ru/00ae1750
pearcHTOB JJaH B U30BITKE I COICPIKUT
npuMecH. Berauciaenus: MaccoBoi Aonu
BBIX0/Ia MPOAYKTA PEaKLIUU

61 | O6oOmeHNe U cHCTEMaTH3AIHSI 3HAHMIA 1 03.05.2027

62 | Konrpossnas padora Ned o teme 1 05.05.2027
«Baxuelmue MeTajuIbl U UX
COCAMHEHHSD»

63 | BemiectBa u Marepuaibl B IOBCSTHEBHON 1 10.05.2027 bubnuoreka [IOK
KU3HU YeJIOBEKA https://m.edso00.ru/00ae3f50

64 | Xumuyeckoe 3arps3HeHHE OKpYKatomei 1 12.05.2027 bubmmorexa [IOK
Cpepl https://m.edsoo0.ru/00ae4270

65 | Ponb xuMHHM B peICHUN KOJIOTUIECKUX 1 17.05.2027 Bubmmoreka [JOK
pooIeM https://m.edso0.ru/00ae4270

66 | Pesepsusrit ypok. O6001meHNEe 1 1 19.05.2027 bubmmorexa [IOK
CHUCTEMAaTU3aIMs 3HAHUN https://m.edsoo.ru/00ae0d0a

67 | Pesepubiii ypok. O0001IEHE U 1 24.05.2027 Bubnunoreka [IOK
CHCTEMATH3AINS 3HAHUN https://m.edsoo.ru/00adb33c

68 | PesepsHslii ypok. O0o0ImeHe U 1 26.05.2027 Bbubnuorexa LIOK
CHCTEMAaTH3alMs 3HAHUH https://m.edso00.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon . .
DOBEDIEMOro IIpoBepsieMble NpeagMeTHbIE Pe3y/IbTAThI OCBOCHUSI OCHOBHOI 00pa3oBaTe/ibHOIA
p£3y.11£TaTa NMPOrpaMMbl 0CHOBHOTO 00111ero 00pa3oBaHUsA
1 ITo Teme: «I[lepBoHaYanbHBIE XUMUYECKUE TIOHSTUS
PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSITHHA: aTOM, MOJIEKYJa, XUMHUUECKHUHA
3JIEMEHT, IPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OOHOpOIHAs H
HEOZHOPOIHAsI), BaJICHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJIEKYJSIpHas Macca,
11 KOJINYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOOJsi XHMHUYECKOTO
' 3JIEMEHTA B COCIMHEHHH, MOJLSIPHBIA 00BEM, XHMHUUECKasl peakys, KiaccuuKays
peakuuii: peakUuy COEIUHEHUs, PEakUUH pPas3JIoKCHHSA, PEaKUUH 3aMeLICHus,
peakuuu oOMeHa, 9K30- U HHAOTEPMUYECKHE PEaKIWH, TerIoBoi 3¢dekT peakumu,
pacTBop, MaccoBasi JIoJIsl BeliecTBa (MPOIEHTHAsI KOHIICHTPALIUS) B pacTBOpPE
12 WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATHHA U MPUMEHSTH 3TH
' MOHATHS IPY ONMCAHUH BEIIECTB U UX IPEBPAIICHUHI
13 UCTIOJIb30BaTh XHMMHUYECKYI0 CHUMBOJHKY JJisI COCTaBieHUS (OpMyn BemlecTB H
' YpaBHEHUH XUMHUYECKUX PEAKLIUN
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO yYEHHS, 3aKOHA ABOTaapo
1.5 OTIPEEIISATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COETMHEHUSX
16 KJIaccu(UIUPOBaTh XMMUYECKUE Peakuuu (M0 YUCIYy W COCTaBy y4YacTBYIOIIMX B
' pPEaKIVH BEIIECTB, IO TEIIOBOMY 3P heKTy)
1.7 BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MacChl BEILIECTB
1.8 BBIYHCIISITh MACCOBYIO JOJTF0 XUMHYECKOTO 3JIeMeHTa 110 (hopMyJie COSIMHEHNUS,
1.9 BBIYHUCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSATh €CTECTBEHHOHAyYHBbIE METOJABI TO3HAHHWS — HaOIIOJCHWE, H3MEpEHHE,
' MOJIEIIMPOBAHUE, SKCIEPUMEHT (PEabHbIA M MBICICHHBIHN)
2 ITo Teme: «Baxnelune npeacTaBUTeNI HEOPTAHMUECKUX BEILIECTB)
21 PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHHA: OKCHJ, KUCIIOTA, OCHOBAaHUE,
' CoIlb
29 OIpeNeIATh NPUHAUICKHOCTh BEIIECTB K ONpelesIEHHOMY KJacCy COEIMHEHUH 0
' hopmyam
2.3 KJIACCU(UIIMPOBATHh HEOPTaHUIECKHE BEIIECTBA
XapaKTepu30BaTh (OMHMCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BELICCTB PAa3IUYHBIX
24 KJIAacCOB, TMOJATBEPXKIAsh ONUCAHWE NpUMepaMH  MOJIEKYJSIPHBIX  YpaBHEHHH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIINH
25 MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
' BO3MOKHOCTHU NPOTEKAHU XUMHUUECKUX NPEBPAIICHUH B Pa3IMYHBIX YCIOBHUIX
CIIeIOBaTh TpaBUJaM TIOJB30BAHMS XHMHUYECKOW TOCYIOW H J1abOpaTOpHBIM
000pyJOBaHHEM, a TaKKe MpaBujaM OOpAalICHUS! C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMH 1O BHITMOJIHEHHIO JTA00PATOPHBIX XHMUYECKUX OTBITOB I10 ITOJTYYEHHIO
26 U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
' pacTBOPOB €  ONpeAcNEHHOM MaccOoBOM  JoJIeH pacTBOPEHHOIO  BEIECTBA,
IUIAHUPOBAaTh M TPOBOAUTH XUMHYECKHE OKCIEPHUMEHTHl II0 DPACHO3HABAHUIO
pacTBOPOB IIEJIOUYEH M KUCIOT C MOMOIIBI0 WHAWKATOPOB (JIakKMycC, QeHoN(TaeHH,
METHJIOPAHXK U IPYTHE)
2.7 MPOBOJIMTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEaKIH
3 IIo Teme: «llepuonnuecknii 3akoH u Ilepuoguyeckas cucTteMa XHMHYECKHX

snemeHToB JI. WM. MenneneeBa. CrpoeHHe aTOMOB. XHUMHYECKas CBS3b.
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OKHCIUTEIbHO-BOCCTAHOBUTCIILHEIC pCaKkuum»

pacCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSATHH: AApO aroma, BHCKTpOHHHﬁ
clioi aToMa, aTOMHas Op6I/ITaJ'II), paaunyc atomMa, XUMHUYECKad CBA3b, IMMOJIApHAsA U

31 HETIOJIsIpHAs KOBAJIEHTHAs CBSA3b, JJIEKTPOOTPHUIIATEILHOCTh, WOHHAs CBS3b, HOH,
KaTHOH, aHWOH, CTEIICHb OKHUCJICHUS
3.2 KJIACCU(PHUIIMPOBATh XMMUYCCKUE DJIEMEHTBI
ONHCHIBATh M XapakTepu3oBaTh TabmmuHyro ¢opmy Ileproamueckoil CcuUCTEMBI
3.3 XUMHYECKHAX JJIEMEHTOB: Pa3inyaTh IMOHITHA «TJIaBHAs MOATpymma (Arpynma)» u
«moboyHast noarpynna (brpymma)y, «Maabiey» U «O0JIBIIHNEe) MEPUOIBI
packpsiBaTh cMbIca llepuonnueckoro 3akona [I.M. MeHneneeBa: 1eMOHCTPUPOBATH
3.4 MOHUMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT HX
nojoxkeHus B [leproanueckoit cucteme
COOTHOCHUTH 0003HAYCHHUS, KOTOPBIC MMEIOTCS B Tabmuie «llepmommyeckas cucrema
35 xumudeckux siaemeHToB .M. MenzaeneeBa» ¢ UYHCIOBBIMH XapaKTEPHUCTUKAMU
' CTPOCHHSI aTOMOB XHMHYECKHX JJICMECHTOB (COCTaB M 3apsj sapa, oOIee Yucio
9JIEKTPOHOB U PACTIPEIICIICHUE UX MO AIEKTPOHHBIM CIIOSIM)
3.6 ONPECIIATh CTCNIEHb OKUCIICHUS YJICMEHTOB B OMHAPHBIX COSIMHEHUSIX
37 OTIPEICNIATh BUJ XMMUYECKOW CBSI3U (KOBaJIeHTHAas W HMOHHAS) B HEOPraHUYECKUX
' COEIUHEHUIX
9 KJIACC
Kon .
IpoBepsEMOro IIpoBepsiemble HPeJIMeTHI)Ie pe3yabTaThl OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHOM POrPaMMbI OCHOBHOI0 0011ero 00pa3oBaHus
pe3yjabTaTa
1 [To Teme: «BeniecTBO U XUMUYECKAsT PEaKLIMs»
paCKpBIBaTB CMBICJI OCHOBHBIX XHUMHWYCCKUX HOHS[TI/Iﬁl paCTBOp, SHeKTpOJ'II/ITBI,
HGBJ’I@KTpOJ'II/ITBI, BHeKTpOHI/ITI/I‘IeCKaSI Jucconuanus, peaKHI/II/I HNOHHOT'O O6MeHa,
Karajau3aTop, XUMHYECKOe paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIC pEaKIUH,
1.1 OKHCTIUTEIIbHOBOCCTAHOBUTENIbHBIE  PEAaKLUHMHU,  OKUCIUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE W BOCCTAHOBJICHHE, AJUIOTPOIUsA, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBasleHTHasl, WOHHAs, MeETAJUIMYecKas), KpHUCTAJUIMYecKas pemeTKa, CIUIaBHI,
CKOPOCTh XUMUYECKOH peakiuu
19 WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XI/IMqucVKI/Ix MOHSATUN U NPUMEHSTH 3TH
IIOHATUA HpI/I OIIMCAaHUU BEUICCTB U UX HpeBpaHIeHI/II/I
13 COCTaBJISITh YPABHEHHsI DSJEKTPOJUTUUYECKON AMCCOLUMALUU KHUCIOT, IIEJIoYed u
' COJIEH, MOJIHBIC U COKPAIIEHHBIC YPaBHEHHS PEaKi[uii HOHHOTO OOMEeHa
14 paCKpBIBaTB CYH_[HOCTB OKHUCJIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ HOCpeJICTBOM
' COCTaBJICHHSI AJIEKTPOHHOTO OajaHca 3TUX peakiuil
1.5 IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH pEAKIIUU
2 ITo Temam: «HemeTannbel m UX coeqUHEHUS» U «MeTaaiabl ¥ UX COeTUHEHUS))
XapaKTepu30BaTh (OMHUCHIBATH) O0IMHME M CreNUpUIeCKHe XUMHYECKHE CBOWCTBA
2.1 MPOCTBIX U CIIOXKHBIX BEIIECTB, ITOATBEPKAAsA OIUCAHUE IIPUMEPAMU MOJIEKYIISAPHBIX
Y MOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil
22 COCTAaBJISITH ypaBHeHI/ISI peaKum‘/'I, HOJITBep)K,ZIaIOIlII/IX CymeCTBOBaHI/Ie FCHCTH‘ICCKOI:I
CBSI3U MEXK1Y BEUIECTBAMU PA3IMUHBIX KJIaCCOB
23 MIPOTHO3UPOBATh CBOMCTBA BEILECTB B i’)aBI/ICI/IMOCTI/I OT UX CTPOCHUS, BO3MOXHOCTHU
MPOTEKaHUS] XMMHUYECKUX MIPEBPALLEHUN B PA3IMUHBIX YCIOBUIX
CIeIOBaTh TpaBWIAM TIOJIb30BaHUS XUMHYECKOM TIOCYIOM U J1abopaTOpHBIM
24 obopymoBaHHEM, a TaKKe IMpaBUjIaM OOpaIIeHHUs C BEIIECTBAMH B COOTBETCTBHH C

HHCTPYKOUAMH 110  BBIIIOJITHCHHIO Ha60paT0pHI)IX XUMHUYCCKHUX  OIBITOB IIO
MNOJYYCHHIO U CO6I/IpaHI/I}0 ra3oo6pa3Hbe BCIICCTB (aMMI/IaKa " YIIJICKHUCIIOrO 1"3.33,)
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2.5

3.1

3.2

MIPOBOJIUTE PEAKINH, MOATBEPKIAIOIINE KaueCTBEHHBIN COCTAaB Pa3IMUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MNYTEM XIJIOpHA-, Opomuza, woaun, kapOonat, ¢ocdart,
CHJIMKAT, cynb(aT, TUAPOKCHIAMOHBI, KAaTHOHBI AaMMOHMS, MOHBI H3yY€HHBIX
METAaJIOB, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BELLECTB

Ilo Teme: «XuMHsI M OKpYXKaroIasi cpeaay

packpbIBaTh CMBICT OCHOBHBIX xumuueckux nonstuii: ITJIK BemiectBa; Koppo3us
METaJUIOB

IPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTENIBHON AEATEIbHOCTH — aHaJu3 M CHUHTE3,
CpaBHEHHE, O0OOIEHHE, CHCTEMAaTHU3alMI0, BBISIBICHHE NPHYUHHO-CIIECCTBEHHBIX
CBA3€M — JUII UW3yYEHUs CBOMCTB BEIIECTB U XUMHYECKHX PEAKIHH;
€CTECTBCHHOHAYYHbIE  METOIbl  IIO3HAaHUSA —  HaONIOJCHUE,  H3MEpEHHeE,
MOJIEJIMPOBaHNE, SKCIIEPUMEHT (peabHBIN 1 MBICTICHHBIH)
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Kon

ITPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA
8 KJIACC

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

1

HepBOHa‘IaIIBHLIC XUMHUYCCKUEC ITOHATHA

1.1

1.2

1.3

14

[Ipenmer xumuu. Posib XUMHUM B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tera u BellecTBa.
PuznyecKre CBONCTBA BEIIECTB. ArperaTHoe COCTOSHUE BEIIECTB

IlonsaTre o Meromax mo3HaHUSA B XUMHUHW. YucTeie BemecTBa U cMecH. CIocoObI pa3aesieHus
cMmecei

ATOMBI B MOJIEKYJIbI. XUMHUYeCKHe dIeMeHThl. CHMBOIBI XUMHUYECKHAX 3JIeMEHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE

Xumugeckasi popMmyia. BareHTHOCTP aTOMOB XHUMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOcUTENbHAsT aToOMHasg Macca. OTHOCHUTENbHAs MOJIEKYJSpHas Macca.
MaccoBas HoJIsI XUMHYECKOTO 3JICMEHTA B COSIMHCHUHN

1.5

1.6

1.7

KonuuectBo BemiectBa. Mosb. MomnspHas macca. B3auMocBs3b KOTHYECTBA, MACCHI U YHCTIA
CTPYKTYPHBIX SAWHMII BellecTBa. Pacu€Tel 1Mo popMynaM XUMHYIECKUX COCTUHEHHMI

Ou3nyeckre W XUMHYCCKHE SBICHHS. XHMHUYecKas peakiuss W e MpH3HAKU. 3aKoH
COXpAHECHUST MAacChl BEIECTB. XWUMHUYECKHE YypaBHeHHsA. Kraccupukamms XUMHYECKUX
peakiuii (CoeIMHeHHMSI, PA3JIOKEHUs, 3aMEIleHHUs, 0OMEHa)

XUMHUYECKHH AKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYJOW, ¢ MpaBuUiaMH pabOTHI B
naboparopuu W mpuéMamu OOpalleHus C J1abopaTOpHBIM O00OpYIOBaHHEM, H3yUCHHE H
omucaHne (U3MUECKUX CBOWCTB OOpa3lloB HEOPraHWYECKHMX BEIIECTB, HAOIIOJCHIE
¢usnueckux (IUIaBIEHUE BOCKA, TasHUE JIbAA, PACTHpPaHHE caxapa B CTYIKE, KUICHUE U
KOHJCHCAIUs BOJABI) U XUMHUYECKHX (TOpEeHHE CBEYH, MpOKaJIMBAaHUE MEIHON MPOBOJIOKH,
B3aMMOJICHICTBME MeJla C KHUCIIOTOW) SIBJICHWH, HAONIONEHWE W OIHMCaHWe IPHU3HAKOB
NPOTEKAHUSI XUMUUYECKUX PEaKUUH (Pa3/IoKEeHHE caxapa, B3aUMOACHCTBHE CEPHOM KHCIIOTHI
¢ xyopuaoM Oapusi, paznoxenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJCHCTBHE
xkeneza ¢ pactBopoM cosid meau(ll), uzydenue crocoOoB pasneneHus cMeceil (¢ MOMOIIBIO
MarHuTa, (QUIbTPOBaHUE, BBHIIAPUBAHHWE, AWCTWULILMSA, Xpomarorpadus), HpoBelreHHE
OUYUCTKH TIOBapEHHOW COJNM, HAONIOJICHWE M ONHCAaHHWE PE3yJIbTATOB TMPOBEACHUS OIbITA,
WITIOCTPUPYIONIETO  3aKOH ~ COXpaHEHWs  MacChl, CO3JlaHMe  MOJeJIeH  MOJEKyI
(TrapocTepIKHEBBIX )

Baxnetimme IpeaACTABUTCIIN HCOPIraHNMYCCKUX BCIICCTB

2.1

Bo3myx — cmech rasos. CoctaB Bo3ayxa. Kuciopon — 3JeMEHT M MPOCTOE BELIECTBO.
HaxoxaeHne kuciopojia B MpHPOJE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcunbl. [lpumenenue kucmopoma. CrocoObl TOMY4YEHHs] KHCIOpPOJa B
7na00paTopud U TMPOMBINUICHHOCTH. Kpyrosopor kucnopoxa B mnpupoge. O30H —
AIIOTPONHAs MOAUGDUKAIMS KUCIOpOa

2.2

2.3

TemnoBoit 3(h(deKkT XHMHYECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHHS, OK30- W
9HAOTEPMUYECKHE peaklMU. TOIUIMBO: Yrojib M MeETaH. 3arps3HEHHME BO3/yXa, YCHUJIIECHHE
NapHUKOBOTO 3¢ deKTa, pa3pylIeHue 030HOBOI'O €105

Bonopon — snemeHT u npocroe BeiecTBo. HaxoxeHue BoJopoaa B IpHpoe, GU3UIECKHUE U
XMMHYECKHE CBOMCTBA, TPUMEHEHHE, CTIOCOOBI orydeHus. KuciaoTsl u conm

2.4

2.5

2.6

MounsapHslit 006€M Ta30B. Pac4€Thl M0 XUMHYECKUM ypaBHEHHSIM

®usnueckue cBoiicTBa BoJbl. Boma kak pactBoputens. PactBoprl. Hackliennele u
HEHACHIIIICHHBIE PAacTBOPBL. PacTBOPHMOCTH BEIIECTB B BOAE. MaccoBasl IOJsI BEIIECTBA B
pactBope. Xumuueckue cBoicTBa Bojbl. OcHOBaHUs. Poib pacTBOpOB B MPHUPOE U B )KU3HU
yenoBeka. KpyroBopoT BoJbl B pUpOJE. 3arpsi3HEHUE IPUPOAHBIX BoJ. OXpaHa M OYUCTKA
MPUPOIHBIX BOJ

Knaccudukaius Heopranuyeckux coeauHenuid. Oxcuubl. Kiaccuukanus OKCHIOB:
coneoOpasyroniue  (OCHOBHBIC, KHUCIOTHBIE, aMQOTepHbIE) M  HECcoJIeo0pasyrolue.
Homenknarypa okxcugoB. dusmueckue U XHUMHUYECKHE CBOKMCTBa OKcuaoB. I[lomyueHue
OKCHJIOB

36



2.7

OcHoBanus. Kitaccudukanuss OCHOBaHWE: MIENOYM W HEPACTBOPHMEIC OCHOBAHHUSL.
Howmenknarypa ocHoBanuii. @u3nyeckue U XMMHUUYECKUME CBOMCTBA OCHOBaHW. [lomydenue
OCHOBaHHH

2.8

2.9
2.10

211

Kucnoter. Knaccudukamus xucinor. Homenknatypa kucior. @u3M4eckne W XUMHAYECKHE
cBoiicTBa KUCiOT. Psin aktuBHOCTH MeTasuioB H.H. bekeToBa. ITonyuenue kuciaot

Comn. Homenxkmarypa comneil. du3mdeckne W XUMHUYeCKHe cBoicTBa coneil. [lomyuenue
coJient

I'eneTnyeckas CBsI3b MECXKAY Kl1acCaMU HCOPIraHNM4YE€CKUX COeTMHEHMI

XVWMHUYECKHH SKCIIEPIMEHT: KaueCTBEHHOE OIPE/IEIEHUE COJepKAHMUS KICIOPOIa B BO3IAyXeE,
NoJy4YeHue, coOupaHue, paclo3HaBaHUE U H3yYeHHE CBOWCTB KHCIOpOna, HabOroneHue
B3aUMOJICHCTBUS BEIECTB C KUCIOPOJOM M YCJIOBHS BO3HHKHOBEHHUS M TPEKpaIlEeHHs
ropeHns (moxkapa), O3HAKOMIICHHE C oOpasllaMH OKCHIOB M OIMCaHHWE WX CBOWCTB,
MoJTlydYeHne, COOMpaHue, paclo3HaBaHWE M UW3yYEeHHE CBOMCTB Bojopona (TOpeHwue),
B3auMopelicteue  Bojgopoga ¢ okcugom  menu(ll)  (Bo3MOXXKHO — MCHONB30BaHUE
BHJIEOMAaTEPHAIOB), HaOoeHNe 00pa3IoB BEUIECTB KOJIMYECTBOM | MOIb, MCCIIEIOBAHHE
OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C PA3IMYHONH PACTBOPUMOCTBIO, TPUTOTOBJICHHE
pacTBOpPOB C ONPEACIEHHOW MAacCOBOW NOJENW paCTBOPEHHOIO BEILECTBA, B3aUMOJIECHCTBUE
BOJIBI C METaIaMU (HaTpUeM U KanblieM) (BO3MOKHO HCIIOJIb30BaHKE BHIICOMATEPHAJIOB),
oTpesieNieHNe PAacTBOPOB KHCIOT W IIENOYed C IMOMOIIbI0 WHAMKATOPOB, HCCIIETOBAHHE
00pa3IoB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOIIOIEHHE H3MEHEHHS OKPACKH
WHIMKATOPOB B pacTBOpaxX KUCIIOT U MIeNoYeid, n3ydeHue B3auMoieiictus okcuaa meau(ll) c
PacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METalNIaMH, PEakUHUid HEeWTpanu3aluuu, MNOJy4YECHHE
HEPAaCTBOPUMBIX OCHOBAHHU, BBITECHEHHE OJHOTO MeTalla IPYTMM W3 PacTBOpa COJH,
pellieHne SKCHEPUMEHTANBHBIX 3aJad Mo Teme «BakHeimne Kiacchl HEOpraHWYecKhX
COCAMHEHUIN

3.1

Ilepunonnuecknii 3akoH u [lepuonnueckas cucreMa XuMu4eckux 3iaemeHTos [ .M.
Mengeneesa. CTpoeHrEe aTOMOB. XUMH4YECKas CBA3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakuuu

IlepBble MOMBITKM KJIACCHU(UKALMH XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpynmax cxoTHbIX
3J€MEHTOB (IIEJIOYHBIE U IEeJIOYHO3EMETbHbIE METaJUIbl, TaJOT€HBbl, WHEPTHBIE Ta3bl).
DeMeHTHI, KOTOpble 00pa3yroT aM(OTEPHbIE OKCUJIBI U THAPOKCHJIBI

3.2

Ilepuonnuecknii  3akoH. Ilepuopuueckas cucremMa XMMHYECKMX 3nemeHTtoB J[ M.
MengeneeBa. KopotkomnepruonHas u JymHHONEpUOHas GopMmbl [leproaudeckoil crucTeMsl
xumuyeckux snemeHtoB [[.M. MengaeneeBa. Ilepuonpl u rpynmbl. DU3HMUECKUH CMBICIT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPHOJIa U TPYHIIHI DJIEMEHTA

3.3

3.4

3.5

3.6

3.7

Crpoenne atoMoB. CocTaB aTOMHBIX sifep. M30Tombl. DnekTpoHbl. CTPOSHUE IIIEKTPOHHBIX
obonouexk aromMoB mepBbiXx 20 xumudeckux saemMeHTOB Ilepmommueckort cuctembr 1.
MenneneeBa. XapakTepUCTHKa XHMMHYECKOrO 3JEMEHTa IO €ro IOJIOKEHUI0 B
[lepuonuueckoit cucreme [I.1. Menneneena

3aKOHOMEPHOCTH M3MEHEHHS PaJnuyca aTOMOB XHMHUYECKHX 3JEMEHTOB, METAIIMYECKUX H
HEMETAJUTMYECKUX CBOICTB IO TpynmaM W nepruonaM. 3HadeHue llepuomndeckoro 3akoHa u
Ileprnoanueckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB JUIsl Pa3BUTHA HayKu W npaktuku. J[.J.
MenpeneeB — yuéHbIi ¥ TpaXAaHUH

XumMmudeckas CBA3b. KoBanenTHas (HOH}IpHaﬂ u HCHOJ’IﬂpHaﬂ) CB3b.
SJ'ICKTPOOTPI/ILIaTCJ'IBHOCTB XHUMHUYCCKHX 3JIEMEHTOB. MloHHAs CBSI3b

Crenenpb okuciieHus. OKHCIMTEILHOBOCCTAHOBUTEIIHHBIC pcaKknuuu. Hpoueccm OKHCJICHUSA U
BoccTaHOBIeHHS. OKUCINUTEIM U BOCCTAHOBUTEIIN

XuMHYCCKUH OKCIICPUMCHT: MH3YyUYCHUC 06pa3u013 BC€IOICCTB MCTAJIJIOB MW HCEMCTAJJIOB,
B3aI/IMOZ[eI>'ICTBI/Ie TUAPOKCHA HMHKA C paCTBOpaMu KUCJIOT U IIIGHO‘Ieﬁ, IIPOBEACHUEC OIIBITOB,
WIIOCTPUPYOLIUX  HOPUMEPLLI  OKUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ (FOpeHI/Ie,
PCaKIuun Pa3I0OKCHUS, COC,Z[I/IHCHI/IS[)
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9 KJIACC

Kon

IIpoBepsieMblii 2J1€eMEHT CO/IEPKAHUS

1

BeHIeCTBO 1 XUMHUYCCKas peaKlus. HOBTOpeHI/Ie

11

1.2

13

14

[lepuognueckuii 3akoH. Ilepmoamveckass cucrteMa XUMHYECKUX dnemMeHToB J[.U.
MenneneeBa. CtpoeHre aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKHX
3JIEMEHTOB NEPBBIX TPEX MEPHUOJIOB, Kadus, KadblUid U UX COSAUHEHUM B COOTBETCTBUU C
MOJI0’KEHUEM AJIEMEHTOB B [leproinueckoil CUCTEME U CTPOEHHUEM MX aTOMOB

CrpoeHne BemiecTBa: BHABI XUMHUYECKOH CBs3W. THIBI KPHUCTALNTHYECKHX PEMIETOK,
3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKON
cBs3u. Kitaccugukanus ¥ HOMECHKJIATypa HEOPTaHWYECKHX BEIIECTB (MEXKIAYHAPOIHAS U
TpUBHANbHAS). XWUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIIAcCam
HEOPTraHUYECKUX COSTUHEHHM, TCHETUYECKAs CBSA3h HEOPTaHUUECKUX BELIECTB

Kraccudukamus XuMHYECKUX PEakuil Mo pa3inuyHbIM MpU3HaKaM (TI0 YWCIYy W COCTaBy
YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 W3MECHEHUIO CTEICHEH
OKHCIJICHUSI XUMHUYIECKHX IJIEMEHTOB, 10 00PaTUMOCTH, 110 YYACTHIO KaTalu3aTopa). JK30- U
SHAOTEPMUUYECKUE pEaKLHUH, TEPMOXUMHUYECKUE ypaBHeHUs. [loHsATHE O CKOpOCTH
XHMHYECKON peakiuu

[TonsiTrie 06 OOpaTUMBIX U HEOOPATHUMBIX XMMUYECKUX peakiusx. [IoHsITHE 0 TOMOTeHHBIX

1 I'CTCPOrCHHLIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBECHHU. (DaKTOpr, BIIMAIOIIHNEC Ha
CKOPOCThb XHMHYECKON PpCakuyu U MOJIOKECHUE XUMHUYCCKOTI'O pPaBHOBECU L

15

16

1.7

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIE pCaKkuuu, SHGKTpOHHI)II\/'I 63J’I3HC OKHUCJIIUTECIIBHO-
BOCCTaHOBUTEIBLHOU peaKIuu. CocraBneHue ypaBHEHUH OKHCIIUTENIbHO-
BOCCTaHOBHUTEJIbHBIX PEakIMii C HCIOJIh30BAHMEM METO/Ia SJIEKTPOHHOTO OanaHca

Teopusi JIEKTPOJUTUUECKON IUCCOLMAIMN. DJIEKTPOJIUTHI U HEIJEKTPOIuThl. KaTHoHBI,
aHMOHBI. MeXxaHu3M Aucconrany BCUICCTB C Pa3sjiMdYHbIMHM BUAAMHU XUMHUYECKON CBSI3U.
Crenenp nucconmanui. CHibHBIE W claOble SJEKTPONUTHL. Peakiuum moHHOTO OOMeEHa.
YcnoBus TPOTEKaHWS pEaKIWid HOHHOTO OOMEHa, IIOJIHBIE W COKpalIEéHHbIE WOHHEIC
ypaBHeHus1 peakiuid. CBOICTBa KHCIIOT, OCHOBaHUI M COJIEH B CBETE Npe/CTaBICHHUNA 00
SNIEKTPOJIUTHIECCKON aucconmanuu. KadecTBeHHBIe peaknuu Ha UWOHBL [loHsTHE O
THIPOITU3E COJeH

XUMHYECKHH SKCIICPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHCTAUTHYECKAX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB W HEMETaIoB (rpadura M ajgMasa), CIOMXKHBIX
BEIIECTB (XJIOPHIa HATPHSA); MCCIIEAOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKITuH
OT BO3JEHCTBHUS Pa3IMYHBIX (HAKTOPOB; HCCIICIOBAHHE 3JIEKTPONPOBOIHOCTH PACTBOPOB
BEIIIECTB, MPOIEcca JTUCCOIUAIIMK KHCIIOT, IIEI0Yel U cosiell (BO3MOXKHO HCIIOIb30BaHUE
BHIEOMATEPHAIIOB); TPOBEJACHHWE OIBITOB, HLTIOCTPUPYIOMINX MPU3HAKH TPOTEKAHS
peakiuii MOHHOrO oOMeHa (0Opa3oBaHHE OCajKa, BBIJCICHUE T'a3a, 00pa30BaHHUE BOJIbI);
OIBITOB, WJUTIOCTPUPYIOIINX TPHUMEPbI  OKHUCIHTEILHO-BOCCTAHOBUTEIBHBIX — PEAKIIMi
(ropenue, peakiuu pas3ioKeHHs, COSTHHEHHs); PACIO3HABAHHE HEOPTaHMYECKUX BEIICCTB
C ITIOMOIIIBKO KAYECTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHNUE SKCIICPUMCHTAJIBHBIX 3a1a4

21

Hewmeramner u nx COCONHCHUS

O6mas xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTCIICHU OKHCIICHU. CTpOGHI/Ie )51 Q)HSI/I‘IGCKI/Ie CBOMCTBaA ITPOCTHIX BEIIECTB — I'aJIOr'CHOB.
XuMHYECKHE CBOWCTBA Ha MpUMeEpe XJopa (B3auMOJEHCTBUE ¢ METaJUIaMH, HEMETaJJIaMHU,
mienoyaMu). XsopoBogopoa. ConsHas KHCIOTa, XMMHUYECKHE CBOWCTBA, IOJy4YEeHHUE,
nmpuMeHeHue. JlelicTBue XJIOpa W XJIOPOBOAOPOJAa Ha OpPraHu3M 4esoBeka. BakHeliune
XJIOPU/IBI U UX HaXOXKJICHHE B IPUPOIC

2.2

O6mas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHne U GU3NYecKre CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpOJla M Cepbl. AJUIOTPONHbIE MOAW(UKALMM KHCIOPOAa U Cepbl. XUMHUYECKHUE
cBoiicTBa cepnl. CepoBOJOPO, CTPOCHUE, (PU3NUESCKHE U XUMHUYECKHe CBOHCTBA. OKCHIIBI
cepbl KaK TNPEACTaBUTENM KHUCIOTHBIX OKcuIoB. CepHas KHCIOTa, (U3UUECKUE H
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XUMHYECKHAE CBOWCTBa (0OOIIME KakK TPEACTABUTENS Kiacca KHCIOT U CIeU(pUYCCKHE).
XVUMUYECKHE PEaKIuy, JISKAIIIEC B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOIYYCHUSI CEPHOM
kucnothl. [Ipumenenne. Comu cepHOM KUCIOTHI, KAYeCTBEHHAs peaknus Ha CyIb(paT-HoH.
HaxoxneHue cepbl U €€ coequHEHUH B Npupoje. XUMHUUECKOE 3arpsi3HEHUE OKpPYXKaroLe
Cpelbl COCTUHCHHUSMU CEphbl (KUCIOTHBIC IOXH, 3arpsi3HEHUE BO3JyXa U BOJOEMOB),
CITOCOOBI €T0 MPEIOTBPAIICHUS

2.3

24

OOmast xapakTepucTuka »3ieMeHTOB VA-rpynmel. OCOOCHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKWCICHHA. A30T, paclpoCcTpaHEHHWe B MpHpoje, (pu3myueckue u
XUMUYecKue cBoWcTBa. KpyroBopor azora B mnpupome. AMMHAaK, ero (U3MYecKue u
XMUMUYECKHE CBOMCTBA, MoilydyeHne W npuMeHeHue. Coau aMMOHHS, MX (QH3MYECKHE H
XUMHYECKHAE CBOWCTBA, MpruMeHeHne. KadecTBeHHas peakiius Ha HOHBI aMMOHUS. A30THAS
KHCIIOTa, e€ moiyueHue, GU3NIecKre M XNMUYeCKHe CBOWCTBa (00IIe KaKk MpeaCcTaBUTENS
Kjacca KHCIOT M crneuuduueckue). Mcmonp3oBaHue HHUTPaTOB M COJEd aMMOHHUS B
KauyecTBe MUHEPAIbHBIX yMoOpeHHid. XWMHYECKOe 3arps3HEHHE OKPYXKAIOIeH Cpellsl
COETMHEHISIMH a30Ta (KUCIOTHBIE IO, 3arpsI3HEHIE BO3yXa, TOYBEI H BOJIOEMOB)

®Docdop, amrorpomnbie Mogudukamun docdopa, PpusmUecKkrne U XUMHUYECKHE CBOMCTBA.

Oxcun dochopa(V) u dochopHas kucnora, (pu3HUECKHe W XUMHAYECKHE CBOMCTBA,
nonyuenue. VMiconszoBanue GpocdaroB B KadecTBE MUHEPAILHBIX yIOOPEHUIA

25

2.6

2.7

Obmast xapakrepuctika dmeMeHToB IVA-rpynmnbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHblE  CTENEHM  OKUCICHHs.  YIJIEepOoA,  ajUIOTPONHBIE  MOAW(UKAIWH,
pacrpocTpaHeHHEe B TNpUpole, (QHU3MYECKHME W XHMHUYECKHE CBOWCTBA. AICOpOLHMAL.
Kpyrosopor yrinepona B mpupone. OKCHABI yriepoaa, UX (U3INUECKUE U XUMHUECKHUE
CBOIiCTBa, JeiicTBHE Ha >KMBbIE OPraHU3MBI, MOJyUYE€HHE W MPUMEHEHHEe. DKOJIOTHYeCcKUe
MpoOJIeMBl, CBs3aHHBIE ¢ okcumoMm yriepoaa (IV); rumore3a ri00ambHOTO IMOTETIICHHS
KITUMaTa; MapHUKOBBIH 3 dekr. YrompHas kucinora u e€ comd, UX (UBUUECKUE H
XUMHNYECCKHEC CBOfICTBa, MOJTY4YCHUC U MPUMCHCHUC. KauectBenunas p€aKkuusa Ha Kap6OHaT'
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO035UCTBE

HepBOHa‘IaﬂBHLIC MOHATHS 00 OpraHMYCCKUX BCHICCTBAX KaK O COCAMHCHUAX YTJICPOJa
(MeTaH, 9TaH, JSTWICH, AUCTUIICH, 3TAaHOJI, TJIHNHCPHUH, YKCyCHas KI/ICJ'IOTa). Hx coctaB mn
XUMHYCCKOE CTPOCHUE. TlousiTie 0 OMOIOTMYECKH BaKHBIX BCHICCTBAX: XHUpaAX, 6enKax,
YIIIeBOJ4ax — U UX POJIM B JXKU3HHU YCJIOBCKA. MaTepI/IaJ'IBHOG CAUHCTBO OPraHUYCCKUX H
HEOPraHn4CCKUux COGHHHGHHI?I

KpemHuuii, ero ¢usnyeckne M XUMHYECKHE CBOMCTBA, IIOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHusi B npupoje. OOmue npezacrasieHuss o0 okcuae kpemuus (1V) u
KpeMHHEeBOW  kucnore. CuiMkaTel, HX  HUCIOJNB30BaHWE B  OBITY, MEIUIIMHE,
MIPOMBIIIUIEHHOCTH. BaxkHeWIne CTPOUTENBHBIE MAaTEpPHAIIBl: KEPAMHUKA, CTEKJIO, LIEMEHT,
OeroH, xene300eToH. [IpobiaeMbr 0€30mMacHOro UCTIONIB30BAHUS CTPOUTENIBHBIX MAaTepHAIOB
B ITOBCETHEBHOM JKU3HU

2.8

XVWMHUYECKHI JSKCIIEPUMEHT: H3ydeHHe 00pas3loB HEOPTraHWYECKHUX BEIIECTB, CBOICTB
COJISTHOM KHUCIIOTHI; TIPOBEICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPHUI-MOHBI U HaOII0/IeHUE
NPU3HAKOB UX MPOTEKaHUs; OMBITHI, OTpaXkarouue (PU3nvecKue U XUMHUYECKHE CBOWCTBA
TAJIOTEHOB W WX COEIWHEHHWH (BO3MOXKHO HCIIOJB30BAaHHE  BHIEOMATEpPHANIOB);
03HAKOMJICHHE C 00pa3IiaMy XJIOPHIOB (TAIOTEHUIOB); O3HAKOMIICHHE ¢ 00pas3aMu Cephl 1
e coequHEeHUsIMH (BO3MOKHO HMCIIONB30BAHUE BHIEOMATEPHUANIOB); HAOIIOIEHHE Tpoliecca
o0yrnuBaHuUs caxapa IMOJ JeHCTBUEM KOHLEHTPHUPOBAHHOM CEPHOW KHCIIOTHI; M3Yy4YEHHUE
XUMHYECKUX CBOMCTB pa30aBIeHHOW CEpHOW KHWCIIOTHI, IPOBEAEHHE KadyeCTBEHHOM
peaknuu Ha cynb(daT-uOH W HaOJrOJIeHHe IMpH3HaKa e€ TPOTEKaHWS;, O3HAKOMJICHHE C
(u3nveckuMu cBOMCTBaMH a30Ta, hocdopa 1 UX coeaAnHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHUaoB), oOpa3aMu a30THBIX H  (OCHOPHBIX yHAOOpEHHit; MOJIyYeHuE,
coOupaHue, paclio3HaBaHHE M W3yYeHHE CBOMCTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS W (GochaT-HOH M H3yUYeHHE INPH3HAKOB HX MPOTEKaHU,
B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOMW A30THOM KHUCIOTHI C MeIpl0  (BO3MOXKHO
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3.1

WCTOJb30BaHUE BHUICOMATEPUAIOB); HM3YYCHHE MOJCICH KPUCTAIMYECKUAX PEIETOK
anMasza, rpadura, QymiepeHa; o3HaKOMIIEHHE C MPOLECCOM aACOpOLMHU PACTBOPEHHBIX
BEIIECTB aKTHBHPOBAHHBIM YTJIEM M YCTPOWCTBOM IPOTHBOTAa3a; MOJy4YeHHE, COOMpaHue,
pacrmo3HaBaHWE ¥ H3YYCHHE CBOWCTB YIJIEKHCIIOTO Ta3a; MPOBEACHHE KadeCTBEHHBIX
peakiuii Ha KapOOHAT- W CHJIMKAT-HOHBl M M3Y4YCHHE IPU3HAKOB WX MPOTCKAHUS,
03HaKOMIICHHUE c MPOAYKIHEH CHJIMKaTHOM  TIPOMBIIIICHHOCTH; penieHne
SKCIIEPUMEHTANBHBIX 33134 10 TeMe «BakHelIre HeMeTauTbl 1 WX COeTMHEHSDY

MeTamibl ¥ UX COeTMHEHHUS

OO0mass XapakTepUCTHKa XHUMHYECKHX JIEMEHTOB — METAUIOB Ha OCHOBAaHUHM WX
nojoxeHus: B Ilepuoandeckoit cucreme xumuueckux sneMmeHToB .M. Menneneea u
ctpoeHus aromoB. CTpoeHHE METaUIoB. MeTamuyeckas CBA3b M METaJUIMYecKast
KPUCTAIUTMYECKAs PeHIETKA. DISKTPOXUMHUIECKHIH Psii HAIPSHKEHIH METaIJIOB

3.2

3.3

3.4

®dusnveckre U XUMUYECKHE CBOHCTBA MeTauioB. OOIIMe CIOCOOBI MONYYeHUS METAJLIOB.
[MoHsATHE 0 KOPPO3WU METAIUIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT KOppo3uu. CIuTaBbl
(cTanp, 9yTyH, TIOPATIOMAHAH, OpOH3a) M NX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH

[enounsle MeTayuibl: mojoxkeHue B lleprommveckoil cucreMe XMMUYECKHX JJIEMEHTOB
.M. MenneneeBa; CTpoeHME HMX aTOMOB; HaxoxieHue B mpupone. Dusmyeckue u
XUMHUYECKHUE CBOMCTBa (Ha mpumepe HaTpus U Kaiusi). OKCUIBl M THIPOKCHIBI HATPUS U
Kajus. [IppuMeHeHne menoyHbIX METaUIOB U MX COeIMHEHUI

[I{erouHO3eMENbHBIE METAILIBI MATHUM U KalbIUil: nosoxenue B Ilepruoanyeckoil cucrteme
xuMudeckux snemeHToB J.M. MeHaeneeBa; CTpOCHUE UX aTOMOB; HaXOXXJIECHUE B IPUPO/IE.
dusnyeckue W XMMHUYECKHE CBOMCTBA MarHus M Kanbliusd. BakHelnine coeauHeHUS
KaJbIs (OKCUJT, THAPOKCHL, COIH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ YCTpaHEeHUs

3.5

3.6

3.7

Amomunuil: nonoxenue B Ilepuonmueckoil cucteMe XUMHYeCKHUX 3nemeHToB J[.M.
MeHzaeneeBa; CTpOEGHHE AaTOMa; HaxoXAeHUEe B mpupoae. DPuznueckue U XUMUYECKHE
CBOICTBa aMOMUHUSA. AMDOTEPHBIE CBOMCTBA OKCHIIA M THIPOKCH A ATFOMUHUS

Kenezo: mnonoxenue B Ilepuonumyeckoil cucrteme XuMHueckux 3iaemeHtoB J[.H.
MenneneeBa; CTpOCHHE aToMa; HaxOoXAeHHE B Tpupoae. DPU3NUECKHe W XHUMHYCCKUE
cBoiicTBa xene3a. Oxcumpl, Tuapokcuanl U comu xeneza (1) u xeneza (1l), ux cocras,
CBOICTBA U TIOTYUYCHHE

XUMHUYECKHH HSKCHEPUMEHT: O3HaKOMJIEHHE ¢ oOpa3uamMd METaJUIOB M CIUIaBOB, HUX
(u3NUeCKUMH CBOWCTBAMH; H3yUEHHE pE3yJbTaTOB KOPPO3HMH METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATEPHAOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHJA KalblUs W
HaTpHsl ¢ BOJOW (BO3MOKHO HCIIOJIB30BAHHE BHJICOMATEPHAJIOB); MCCIICAOBAHUE CBOMWCTB
XKECTKOM BOABI, Ipoliecca TOPEHMs Kejle3a B KUCIOpole (BO3MOXHO HCIIOJIb30BaHHUE
BHJIEOMATEPHUAIOB); MPU3HAKOB IMPOTEKAHUS KAueCTBEHHBIX PEAKIMH HAa HOHBI (MarHus,
KaJpIusl, amoMuHus, nuHka, xenesa(ll) u xenesa(lll), menu(ll); nabmonenue u onucanue
NPOLIECCOB OKPAllMBaHUs IJIAMEHM HOHAMM HATpHs, Kajdus M Kajdblusi (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPUANIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHHUS M THIPOKCHIA IIMHKA; pelIeHHWe »SKCIEePUMEHTANbHBIX 3a/Jad M0 TeMe
«Baxxnelye MeTaJlIbl ¥ UX COSAMHEHUS

XuUMMSI M OKpY>KaroIiasl cpeaa

4.1

4.2

HoBrie maTepuansl v TexHoJoruu. BemiectBa M maTepuanbl B MOBCEIHEBHON >KU3HU
yeloBeKa. XMMHUS M 310poBbe. be3omacHoe HCMOob30BaHHE BELIECTB U XUMUYECKHUX
peakuuii B ObiTy. [lepBas moMoIs IpyU XUMUYECKUX 0XKOTaX U OTPABJICHUSIX

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH. XHMHYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpebl
IIJAK. Pomp XuMuu B pemIeHWH SKOJOTHYeCKHMX mpoOieM. IlIpupoaHble HCTOYHHKH
YTIIEBOIOPOJIOB (YTOJb, IPUPOJHBIN a3, HE(TH), MPOAYKTHI MX NEpepabOTKH, X POJIb B
OBITY ¥ IPOMBIIIIEHHOCTH

4.3

XVUMUYECKHUI SKCIIEPUMEHT: M3y4YeHHe 00pa3I0B MaTEepPHaloB (CTEKJIO, CIUIABEI METAaJIOB,
MOJIMMEPHBIE MaTEPUAIIbI)
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ITPOBEPAEMBIE HA OI'D IIO XMMHUHU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHAA OCHOBHOM OBPA3OBATEJBLHOW ITPOTPAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
MpoBepPseMOro
TpeOoOBaHUS

1

11

1.2

IIpoBepsieMbie TPeOOBaHUS K NMPeIMETHBIM pe3y/bTaTaM 0230BOr0 YPOBHS
0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIl MPOrPaMMbl OCHOBHOT'O 00111€ro
oOpa3zoBanus Ha ocHOBe ®PI'OC

IIpencrasnenue:

0 TO03HABAEMOCTH SIBJICHUH MPUPOBI, IOHUMaHHEe OOBEKTHUBHOM 3HaYMMOCTH OCHOB
XUMHAYECKOH HayKu Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa
o0mel KynbTypsl M TNPAKTHYECKOH JESITENbHOCTH 4YeJIOBEKa B  YCJIOBHSX
COBPEMEHHOI'0 OOILECTBA; IIOHUMAHWE MECTa XHMHH CPEeOu IPYIUX €CTECTBEHHBIX
HayK

0 HAYYHBIX METOAAX MO3HAHUs, B TOM YHCJIC SKCIIEPUMEHTANbHBIX U TEOPETUYECKUX
METOJaX MCCIEeIOBaHUS BEIIECTB M H3YUYEHUS XUMHMUYECKUX peaklUud; yMeHHe
UCIIOJIB30BaTh MOJEIH Ul OObSCHEHUSI CTPOSHHS AaTOMOB M MOJIEKYJI

1.3

0 cepax mpoheCCHOHAIBHOM IEATEIEHOCTU, CBI3aHHBIX ¢ XMMHEH U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KEHHSAX XMMHUYECKOH HAayKH, YTO MO3BOJHT
oOyvaromuMcs ~ paccMaTpuBaThb  XHMHIO  Kak  cdepy  cBoed  Oynmymiei
npoQecCHOHANILHON JAEATENBHOCTH W CHIeNlaTh OCO3HAHHBIM BBIOOP XHUMHH Kak
poUIHPHOTO TPeAMEeTa PH TepeXxoie Ha YPOBEHb CPEIHETO 00IIETo 00pa3oBaHus

2.1

Bnanenue cucTteMoil XHMMHUYECKUX 3HAHUA W YMEHHE MPUMEHATH CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKIIOYALT:

Ba)KHEHIINE XUMUYECKUE HOHATHUS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO,
MPOCTOE U CIIOKHOE BELECTBO, OJHOPOJHASI U HEOAHOPOAHAS CMECh, OTHOCUTEIILHBIC
aTOMHAsi M MOJIEKYJISIpHAsl MAacChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJb (CPEIHSI), XUMHUYECKas PeaKIys,
peaKIuy COSAMHEHHS, PEAKITUH PA3JIOKEHHS, PEaKINK 3aMEeleHNs], peaKkini 00MeHa,
TETIOBOK PQEKT peakiyu, 3K30- U IHAOTEPMUUECKHE PEaKIHH, PACTBOP, MaccOoBast
JIOJISI XUMHUYECKOTO DJJIEMEHTa B COEJMHEHWHM, MaccoBasg JOJs M MpOLEHTHas
KOHLEHTpAIUsl BEILIECTBA B PACTBOPE, SAPO aTOMA, SIEKTPOHHBIN CIION aTroma, aTOMHas
opOuTanb, pagMyc aToMa, BAJICHTHOCTh, CTENEHb OKWCIICHUS, XUMUYECKas CBS3b,
3JIEKTPOOTPUILIATENIBHOCTD, TOJISIPHAs U HEMOJIAPHAsl KOBAJICHTHAs CBSI3b, MIOHHAS CBSI3b,
METaJUTNIECKasi CBs3b, KPUCTAIUTUYECKAs PEMIETKA (aTOMHasl, HOHHAsI, METaJUTMIeCKasl,
MOJIEKYJIsIpHasi), ~ MOH, KAaTWOH, AaHWOH,  JJIEKTPOJIUT W HEIJIEKTPOJIHUT,
JJICKTPOJIUTUYECKAST JUCCOIMAINSA, PEaKIUd HOHHOTO OOMEHa, OKHCIHUTEIhHO-
BOCCTAHOBUTEJIbHBIE PEAKIUM, OKHUCIUTEIb U BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTaHOBJICHHE, AJIEKTPOJIN3, XUMHUIECKOE PaBHOBECHE, 00OpaTUMbIe W HeoOpaTUMbIe
pEaKImm, CKOPOCTh XUMHUYECKON peakimu, kaTanusatop, [1JIK, koppo3us meramios,
CILJIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XUMHHU: 3aKOH COXPAHCHHS MAacChl, MEePUOIUYCCKHUN
3akoH /.. MenzeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo

2.3

TCOpHUU XHUMHUH: AaTOMHO-MOJICKYJIApHAsA TCOpUsd, TCOpHUA BHGKTPOHHTHQCCKOﬁ
JAUCCoMann

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMHUYCCKOH T'paMOTHOCTH, meoqalomeﬁ:

3.1

3.2

YMEHHUE MPAaBUIBHO MCIIONB30BaTh N3yUEHHbIE BEIIECTBA U MAaTEPUAIIbI (B TOM YHCIe
MHUHEpaJbHbIE yIOOPEHUs], METAIJIBl M CIUIaBbI, POAYKTHI MEPEPadOTKU MPUPOIHBIX
WCTOYHUKOB YTJIEBOJIOPOJIOB (YTJIsl, TPUPOJIHOTO ra3a, HeQTH) B OBITY, CEILCKOM
XO3sICTBE, HA TPOU3BOJICTBE M IOHUMAHNE 3HAYCHHS KUPOB, OETIKOB, YITIEBOIOB IS
OpraHM3Ma 4YeJlOBEKa; YMEHHE IMPOrHO3MpOBATh BIMSHHUE BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPIaHU3M YE€JIOBEKA U OKPYKAIOLIYIO IPUPOIHYIO CPEIY

YMCHHUC HMHTCIPHUPOBATE XHUMHWYCCKHC 3HAHHUA CO 3HAHWAMU JAPYIHUX y‘-Ie6HLIX
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npeaMEcTOB

HaJIM4YUC OIIbITa pa6OTLI C pas3IM4YHBIMU HCTOYHHUKAMH HH(bOpMaHHH 10 XHWMHH

3.3 (Hay4yHass ¥ Hay4HO-TIOMYJISIpHAS JIMTEPATypa, CIOBApH, CIPABOYHHMKH, MHTEPHET-
pecypchl)
yMEHHE OOBEKTUBHO OIEHMBATh MH()OPMAIMIO O BEIECTBAX, WX MPEBPALICHHUAX H
3.4 MPAKTHYECKOM TPHMEHEHNH M yMEHHE WCIIONIb30BaTh €€ ISl pemieHus ydeOHO-
MO3HABATEIBHBIX 3a/1a4
Bragenrne ocHOBaMH MOHATUHHOTO ammapara U CHMBOJIWYECKOTO S3bIKa XUMEH [T
4 coctaBieHus (HOPMYJT HEOPraHUYECKUX BEIIECTB, YPABHCHUN XMMHUYCCKUX PEAKIIHIA;
ocHoBaMu xumudeckoil HomeHkaIatypsl (IUPAC u TpuBnanbHOiL)
YMeHue OOBICHITH CBsI3b TOJOXKEHMs 3JieMeHTa B Ilepuogudeckoil cucreme c
5 YHUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB 1
3apsan  Amapa, oOOIIee YHCIO D3JEKTPOHOB), paclpeiesieHHeM JIIEKTPOHOB 10
JHEPreTHYSCKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOJIO0B, KAIUS U KAJIbIIUS
[IpencrarneHrue 0 NMEPHOANYECCKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JICMCHTOB
6 (pamuyc artoma, 3JIEKTPOOTPHUIATEIBHOCTh), TMPOCTBIX M CIIOXKHBIX BEIIECTB OT
TOJIO’KEHUS dIleMeHTOB B lleproaudeckoii cucreMe (B MalbIX MEPHOAAX U TIABHBIX
MOJATPYIIax) U 3IEKTPOHHOIO CTPOCHHS aTOMa
7 YMeHnue KIacCupHuIMpOBaTh:
7.1 XUMHYECKHE DIIEMEHTHI
7.2 HEOpPraHWYECKHE BEIIECTBA
7.3 XUMHYECKUE PEaKIIUU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTb U CTEIICHb OKHMCJICHHSI XUMUUECKUX JIEMEHTOB, 3apsi HOHA
8.2 BUJ] XUMUYECKOH CBSI3U M THUI KPUCTAIUTUICCKON CTPYKTYPBI B COSAMHEHUSAX
8.3 XapakTep CPelbl B BOAHBIX PACTBOPAX BEINECTB (KMCIOT, OCHOBAHH)
8.4 OKHCITUTENIb H BOCCTAHOBUTEIID
9 YMeHue xapakTepu3oBarh (PU3MUECKUE U XUMHYECKUE CBONCTBA!
91 MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOAOPOA, TrpaduT, aiMas, KpEeMHHH, a3oT,
thocdop, cepa, xJop, HATPHUNA, KAIHIA, MAaTHUH, KaJIBITUH, ATFOMHUHHAN, JKEJIe30)
CIIOXHBIX BEHIECTB, B TOM YHCIE WX BOJHBIX pacTBOPOB (BOJa, AaMMHAaK,
XJIOPOBOJIOPOA, CEPOBOJOPOJ, OKCHABI U THIPOKCHABl MeTamwioB I|-IIA rpymm,
9.2 amomunus, menu (1), nuaka, xxenesa (11 u 111), okcuast yraepona (Il u 1V), kpemuus
(1V), asora u docdopa (Il u V), cepsr (IV u VI), cepaucras, cepHas, a30THCTas,
aszoTHast, (hocopHasi, yrojipHasi, KpeMHHUEBAs] KUCJIOTA U X COJIH)
MPOTHO3UPOBAaTh W XapaKTEPH30BAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX
9.3 COCTaBa M CTPOCHUS, MPUMEHEHHE BEIISCTB B 3aBHCHUMOCTH OT HMX CBOMCTB,
BO3MOXKHOCTP MTPOTEKAHUSI XUMHUYECKHUX MPEBPAIICHIIA B PA3IMYHBIX YCIOBHUIX
10 YMeHue coCTaBIIsATh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEaKIMi, B TOM YHUCIIE:
10.1 peaknuii HOHHOTO OOMeHa
10.2 OKHCITUTEIIbHO-BOCCTAHOBUTEIHHBIX PEAKITHH
103 WUTIOCTPUPYIOIIUX ~ XHMHYECKHE  CBOHCTBA  M3Y4YEHHBIX  KJIacCOB  (TpyIim)
HEOPraHUYECKUX BEIIECTB
104 MOITBEPIKIAIOIINX TEHETHYCCKYIO B3aUMOCBSI3b MEX 1y HUMHU
11 YMeH#e BBIYUCIATD (TPOBOAUTD PACUETHI):
111 OTHOCHUTEIIFHYI0O MOJIEKYJSPHYI0 W MOJISPHYIO MAacChl BEIIECTB, MAacCOBYHO JIOJIO
XUMHYECKOT0 3JICMEHTA B COSAMHEHUH
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00bEeM ra3oB
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114

MO0 YpaBHCHHUAM XUMHUUYCCKUX pCaKI_II/Iﬁ N HaXO0OJWTh KOJHYCCTBO BCIICCTBA, 00BEM U
MacCCy pCarcHTOB UKW NPOAYKTOB PCAKIIUN

12

Brnagenue (3HaHue OCHOB):

121

12.2

12.3

13

13.1

OCHOBHBIMH  METOJ]aMM  HAydyHOro TMo3HaHuWs  (HAOMIOZCHHME, HM3MEpEHUE,
JKCIICPUMEHT, MOJICTUPOBAHKE) MPU M3YUYCHUU BEINECTB M XMMUYCCKUX SBJICHUH;
yMeHne chopMyIHpOBaTh MPOOIEMY U MPENJIOKHUTH ITyTH €€ pelIeHus

Oe3omacHOM pabOTBI ¢ XWMHYECKHMH BEIIECTBAMH, XHUMHUYECKOH TOCymol u
nmabopaTOPHBIM 000pYIOBaHUEM

MpaBWjiaMH  0€30IacHOTO OOpalleHrds C  BEIIeCTBAMH, HWCIOJIb3yeMBIMH B
MOBCEAHEBHOW JKHM3HHW, MpaBHJIaMH TMOBEACHUS B IIESIX COEpeXEeHUs 3A0POBBS H
OKpY>Kalolllell MPUPOJHON cpepl; TOHMMaHUe Bpena (OMacHOCTH) BO3JCHCTBHUS Ha
JKUBBIE OPraHM3MBI  OMpPENENEHHBIX  BEIIECTB, CIOCOOOB  yMEHBIICHUA U
MIPEIOTBPAIICHUS MX BPEITHOTO BO3ICHCTBHS

Hanwune mpakTHUecKWX HAaBBIKOB IIAHUPOBAHHUA W OCYIIECTBICHUS CIEIYFOIINX
XUMHUYECKHUX dKCTIEPUMEHTOB:

U3yuyeHHEe W onHucaHhe (UIUUECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
(DU3MYECKUMU W XUMHYECKUMU SIBJICHUSIMHU;, OIBITHI, WLIIOCTPUPYIOUIUE NMPU3HAKH
MPOTEKAHUSI XUMUIECKHUX peaKInuit

13.2

U3Yy4CHHUE CIIOCOO0B pa3IesIeHUs cMecei

13.3

13.4

135

HOJIY4YEHUE KUCIOPOAa U U3yUCHHE €ro CBOMCTB; IOJ[yYCHHE BOJIOPOJA U U3yueHHE
€ro CBOWCTB; IOJIyuY€HHE YIJIEKHCIOr0 ra3a U M3yYeHHE €ro CBOWCTB; IOIyYeHHE
aMMMaKa U U3y4YeHHE €r0 CBOMCTB

MPUTOTOBJICHHE PACTBOPOB C OMNPEIENEHHOM MaccoBOM [onedl pacTBOPEHHOIO
BEILIECTBA

NpUMEHEHUEe WHIMKATOpPOB (JlakMyca, MeTWiopamka u ¢eHondrarenna) s
OIIpeJIeJIEHHs] XapaKTepa Cpelibl B pacTBOpax KUCIIOT U LieJoden

13.6

WCCJICJIOBAHUE W OIKMCAHUE CBOWCTB HEOPraHWYECKMX BEILIECTB PA3JIMUHBIX KIIACCOB;
M3YYEHHE B3aMMOJICUCTBUS KUCIIOT C METAJJIaMH, OKCHIaMHA METAJIOB, pACTBOPUMBIMU
Y HEpaCTBOPUMBIMU OCHOBAHUSIMU, COJISIMU; MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHECHHUE OJJHOTO METaJlIa PYTUM U3 PACTBOPA COJIH; HCCIeI0BaHIE aM(OTEPHBIX
CBOMCTB I'MAPOKCUIOB AJIFOMUHUS U LIMHKA

13.7

13.8

14
141

14.2

pelieHne  JOKCIEepUMEHTANBbHBIX  3a7a4 1o  TemMam: «OCHOBHBIE  KJIacChl
HEOPraHMYECKUX COCAMHEHUI»; «DIEKTPOIUTHIECKAs TUCCOMalis»; «Baxkneiime
HEMETAJUIBl M MX COCAMHEHUs»; « BaskHEHIINe METAIUTBI M UX COSTMHEHHSD)
XMMHUUYECKHE OSKCIEPUMEHTBI, WUIIOCTPHPYIOIIUE NPH3HAKU IMPOTEKAHHS PEaKIUi
HMOHHOT'0 00OMEHa; KaYeCTBEHHBIE PEAKIIUH Ha MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
WOHBI: XJIOPU/-, OPOMUJI-, HOAU-, CyTbdat-, pocdar-, KapOOHAT-, CHITUKAT-aHHOHEI,
THIPOKCH/I-MOHBI, KATHOHBI aMMOHHUS, MarHUs, KalbIHs, aJFlOMAHMSA, Kene3a (2+) u
xkenesa (3+), menu (2+), nuHKa

Ymenue:

NPEACTABIATh PE3yJIbTaThl SKCIEPUMEHTa B (opMe BBIBOJIOB, JOKA3aTENBCTB,
rpaMKOB U TaOJIUI] U BBISBISATH IMIIMPUIECKHE 3aKOHOMEPHOCTH

YCTaHaBJIMBATh CBSI3U MEXIY peajbHO HaOJI0JaeMbIMH XUMHUYECKHMU SIBICHUSIMU H
NpOIeCCaMH, TPOHMCXOJAANIMMH B MakKpO- W MHUKPOMHpPE, OOBSICHATH TPUYHHBI
MHOT000pa3usl BEeIECTB
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IIEPEYEHb SJIEMEHTOB COJAEPKAHHUS, TIIPOBEPSJEMbBIX  HA

OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon  IIpoBepsiemblii 31eMeHT cOep:KAHUS
1 [lepBoHaYaIbHBIE XUMUYECKHUE TIOHSATHS
1.1 | Ywuctsie BemectBa u cMecu. CiocoObI pa3zieieHus cMeceit
19 ATOMBI M MOJIEKYJbl. XHUMUYECKHE 37eMEHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTeie U ClI0KHbBIE BEIIECTBA.
13 Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX d3JeMEeHTOB. CTeneHb
OKHCIICHMSI
14 3aKOH NOCTOSHCTBA cOCTaBa BeulecTB. OTHOCUTEIbHAS aToOMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUHT
15 KonmuaectBo BemectBa. Monb. Momsipuas  macca. MousipHblid  00bEM  Ta30B.
B3anMocBs3b KOJIMUECTBa, MAacChl M YHUCia CTPYKTYPHBIX €AMHUI BEIIECTBA
16 dusnueckue U XMMUYECKHE SIBICHUS. XUMHUYecKas peakuus U e€ NpHU3HaKu. 3aKoH
COXPAHEHHUsI MacChl BELIECTB. XUMUYECKUE YPaBHEHUS
5 [lepuonnueckuit 3akoH u Ilepmomuueckas cucremMa xumudeckux siemeHtoB JI.U.
MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema xumuyeckux dnemeHtos JI..
2.1  Mengeneesa. [lepuonsl u rpynisl. @U3NUECKUil CMbICT IOPSIIKOBOTO HOMEPa, HOMEPOB
Iepuoja U rpynmsl JIEMEHTa
Crpoenne artomoB. CoctaB artoMHbIX saep. W3orombsl. Onextponsl. CrpoeHue
2.2  2JEeKTPOHHBIX 000JI0ueK aTOMOB MNepBbIX 20 XUMHUUECKUX 3eMeHTOB Ilepuonuueckoii
cucremsl .. Menaeneesa
3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHUYECKHMX JJIEMEHTOB IEPBBIX TpPEX
o3  TEPUONOB,  Kamus,  Kanblus (pammyca  aTOMOB,  3JEKTPOOTPULIATEILHOCTH,
METANINYECKMX M HEMETAJUIMYECKUX CBOMCTB) M MX COEIMHEHUN B COOTBETCTBUU C
II0JIOKEHUEM JIEMEHTOB B [lepnonyeckoil cucTeMe U CTPOEHUEM MX aTOMOB
3 CrpoeHue BemecTBa
Xumunyeckass  cBa3b.  KoBaneHTHas  (mosispHass W HEMOJIApHAsi)  CBS3b.
3.1 | DneKTpoOTpUIATENbHOCTh XUMHUECKUX 3JeMeHTOB. VoHHas cBA3b. Meramanueckas
CBSI3b
39 TI/IHVI)I KPUCTAJUTMUECKUX PELIETOK (aTOMHaiI, HOHHas, MeTaJlJIn4ecKast), 3aBHCHMOCTb
CBOMCTB BEILIECTBA OT THIA KPUCTAUINYECKON PEIIETKH U BUAA XUMUYECKOHU CBS3H
4 Baxwnelinue npeactaBuTea HEOpraHMYeCKUX BellecTB. HemeTamisl 1 MX COeTUHEHUS.
MerTaJibl ¥ UX COETUHEHUS
Knaccupukanus ©  HOMEHKJIAaTypa  HEOPraHMYECKMX  COEIMHEHUH:  OKCHIOB
41 (coneoOpasyroliye: OCHOBHbBIE, KHCJIOTHbIE, aM(OTepHbIE) U HECOJIeo0pa3yIoIlue;
OCHOBaHUH (LIENOYM ¥ HEPACTBOPUMbBIE OCHOBAHUS); KUCIOT (KUCIOPOACOAEpKAIINE U
0eCKUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIBIX)
42 Ou3nyeckue M XUMHUYECKHE CBOMCTBA IPOCTBIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,
XJIOpa, KUCIOPOJa, cephl, a30Ta, hocdopa, yriiepoa, KpeMHUS
dusnyeckue U XUMHUYECKHE CBOWCTBA MPOCTBIX BELIECTB-METAJIOB: JHUTHS, HATPUS,
4.3 | xanus, MarHus U KaJbLUsl, aTIOMUHUS, jKee3a. DIeKTPOXUMHUYECKHM psiJ HaNpsHKeHUH
METaJIJIOB
4.4 | Dusznueckue M XHMHYECKHE CBOWCTBA BOJOPOJIHBIX COEJMHEHUH HEMETaJJIOB:
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XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XUMUYECKHe cBoiicTBa okcuaoB HemerauioB: cepel (IV, VI), asora(ll,
IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuusa(lV). Ilomydenue okcHIOB
HEMETaJJIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MeTauioB |A—IIIA rpymm, muaka, menu (1) u sxenesa(ll,
[11). TTosryueHne OKCUIOB METAJIIOB

4.7

XUMHUYECKHUE CBONCTBA OCHOBaHMW U aM(OTEpHBIX TUIPOKCHUIOB (HA TpUMeEpe
THUIPOKCHIOB aIFOMHMHHUSA, jKeJe3a, LuHKa). [lomyueHume ocHoBaHuii UM aM(OTEpHBIX
TUJIPOKCHJIOB

4.8

4.9
4.10

OOmpe XUMHYECKHE CBOMCTBA KHCJIOT: XJOPOBOAOPOAHOH, CEpPOBOJOPOTHOMH,
CEepPHHUCTOM, CEpHOM, a30THOH, (ochopHOH, KpemHHEBOH, yroiabHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KuCiOT. [lomydenue
KHCJIOT

OO6mue XMMHYECKHE CBOMCTBA cpeHuX cotied. [Tonmyuenue coneit

[Tonyuyenue, coOupaHue, pacro3HaBaHUE BOAOPOAA, KHCIOPOa, aMMHAKa, YIIIEKUCIOTO
rasa B JabopaTopuu

411
4.12

[Tomyyenne aMmmHaka, CepHOW M a30THOW KHUCJIOT B MPOMBIIUIEHHOCTH. OO01me crioco0sl
IIOJIy4YEHUs] METAIIJIOB

I'enermueckas CBA3b MCXKY KilaCcCaMU HCOPTaHUYCCKUX COCZII/IHGHI/Iﬁ

XUMHUYECKUE PEAKIIUU

5.1

KHaCCI/I(l)I/IKaIII/DI XHUMHUYCCKUX peaKum"I 110 pa3IMYHBIM IMPU3HAKAM: 110 YUCITY U COCTaBy
Y4aCTBYOIIUX B p€aKUU BEUICCTB, 110 TCINIOBOMY 3(b(1)eKTy, 110 U3MEHEHHUIO CTEIeHEeH
OKHCJICHHUA XUMHUYCCKUX 3JICMCHTOB

5.2

5.3

5.4

5.5

TernoBoil 3¢ ¢deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHS. JK30- U
9HAOTEPMHUUYECKUE PEaKIIMU. TepMOXUMHUYECKHUE YPABHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE  peakuMH. OKHUCINTENM UM BOCCTAHOBUTEIIU.
[Ipoueccsl OKUCJIEHUS u BOCCTAHOBJICHMS. DNEeKTPOHHBIN OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust snexTponuTuyeckol auccounanuu. KaTHOHBI, aHUOHBI. DJEKTPOJIUTHI U
HEeRIeKTPOJINThl. CHIIbHBIE U c1a0ble 37eKTPoInThl. CTENeHb AUCCOLUAIH

Peakiiun moHHOrO 0OMeHa. Y CIIOBUS MPOTEKaHUsl peaklMii HOHHOTO OOMEHa, OJHbIE U
COKpAIllEHHBIC HOHHBIE YPABHEHUS PEaKIINN

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa w  mMarepuansl B IOBCEAHEBHOM JKM3HM  4YesloBeKa. be3omacHoe
UCIOJIb30BaHUE BELIECTB W XMMHUYECKHUX peakiuil B saboparopuu u ObiTy. Ilepas
IIOMOIIB ITPHU XUMHUYCCKUX OKOrax MU OTPABJIICHUAX

6.2

6.3

XUMUYECKOE 3arps3HEHHE OKpYKaloIlled cpeabl (KUCIOTHbIE MOXKIHW, 3arps3HEHHE
MOYBBI, BO3/1yXa M BOJOEMOB), CIIOcOObI ero npeaoTBpaiienus [IpenensHas qomycrumas
koHueHTpauus Bemects (IIJIK). Ponb xumum B pemieHUMM 5KOJIOTMUYECKUX MPOOJIEM.
Ycunenue napHUKOBOro 3(pdexTa, pa3pylieHne 030HOBOTO CII0s

[Ipumenenue cepwl, a3zota, gocdopa, yriaepoaa, KpEMHUS U UX COCAMHEHHUH B OBITY,
MEIUILMHE, TPOMBIIIJICHHOCTH M CEIIbCKOM Xo3zsicTBe. IIpuMeHeHHe MeTamioB u
CIUIaBOB (CTajb, YyTyH, IOPAJIOMUHUNA, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH HX
coeauHeHuil. IloHsATHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIOCOOBI 3aIUTHI MX OT
KOppo3uu

6.4

[IpupoaHbIe HCTOYHUKH YTJIEBOJOPOIOB (Yroib, IPUPOIHBIN ra3, HeTh), MPOJAYKTHI UX
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nepepaboTku (0€H3MH), UX POJIb B OBITY M IPOMBIIICHHOCTH

[lepBoHavanbHBIC TOHSATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHHSX YIJIepojaa
(MeraH, 3TaH, TWICH, AllETWICH, STaHOJ, TJIMIEPHUH, YKCycHas kucnota). [lonsrue o

6.5 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OCNKax, YIJIeBOAAaX — W UX POJIU B KU3HH
4eJIoBeKa
7 Pacuérsr:
7.1  mo ¢opmynaM XUMHYECKUX COCTUHEHUI
7.2 | Maccel (MaccoBO#) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 110 XUMHUYECKUM YPaBHEHHIM
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YYEBHO-METOJMYECKOE  OBECHEYEHUE  OBPA3OBATEJBHOI'O
MPOLIECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

1. Tabpuensa O. C. Xumus. 8 kinacc: yd4eOHUK A5 0011e00pazoBaTeIbHBIX OpraHu3alui /

O.C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2019

2. [abpuenssu O. C. Xumusa. 9 kimacc: ydeOHUK Juisi 001IeoOpa3oBaTeNIbHBIX
opraHuzarui /

O.C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemienne, 2019

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. Xumusa. Paboune nporpammel. [Ipeamernas nunus yuyeOnukos O. C. I'abpuensna, U. I
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opraam3anuii / O. C. I'abpuensH, C. A. CnagkoB — M.: [Ipocsemienne, 2019
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