MVYHULNITAJIBHOE BIO/DKETHOE OBIIEOBPA3OBATEJIBHOE VUPEXIAEHUE
0304 - [ «CPEHAA OBIIEOBPA3OBATEJIBHA S IIIKOJIA Ne 107»

MEOY égﬁ}}}?&% JJEHUHCKOI'O PAMOHA I'. BAPHAVIJIA
cou &
Ne107 r, frese

BapHay goiror seae

I[MPUHATO YTBEPXJIEHO
npukazoM MBOY «COII Ne 107»
[IEJarOTHYECKUM COBETOM oT « 22 » 08  2024r.
(mpotokom or « 22 » 08 2024 r._Nel) Ne 02 - 03/105 O
PABOYA ITPOTPAMMA

YYEBHOI'O ITPEAMETA «X1UMUA»
9a, 0, B, I KJIaCCHI
ba3oBblil ypoBEHb

OcHoBHOE 00111ee 00pa3oBaHKE
Cpoxk peanuzanuu nporpammbl: 2024-2025 y4ueOHbIi TOA

YYnuTenb-cOCTaBUTEND:
Xanpgaposa [0.1O.

bapnayn, 2024



ITosicHuTe/ILHAS 3alIHCKA

PaGouas mporpamma ydeOHOro mpenmera «XuMmus» sl oOydaromuxcs 9 kiaccoB
COCTaBJIEHa B COOTBETCTBUU CO CJEAYIOUIMMU HOPMATHUBHO-IIPABOBBIMHU, MUHCTPYKTHUBHO-
METOJIMYECKUMHU JOKYMEHTAMHU:

- @enepanpHbIi 3akoH OT 29.12.2012 No273 — @3 «O6 obpazoBanuu B POy n.5 4.3
cr.47;n.1 4.l créd,;

- ®enepanpubiii 3axkoH oT 19.12.2023 No 618-®3 «O BHeceHHMM HU3MEHEHUN B
denepanbHblii 3aKk0H «O06 00pa3zoBanuu B Poccutickoii deneparuny;

- IIpuka3z MunuctepctBa npocsemienus Poccutickoit ®enepanuu ot 31. 05. 2021 Neo
287 «O06 ytBepxacHUU (GeaepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAApTa
OCHOBHOT'O 00LIETO 00pa30BaHUsY;

- Ilpukaz MunucrepctBa npocBemeHus: Poccuiickoit ®epepanun Ne 568 ot
18.07.2022 «O BHeceHUU U3MEHEHUH B (heliepalibHbII TOCy1apCTBEHHBIN 00pa30oBaTeIbHbIN
CTaH/IapT OCHOBHOT'O OOLIET0 00pa3oBaHUs»;

- IIpuxka3z MunucrepctBa npocseiienus: Poccuiickoin @enepanun ot 02.08.2022 No
653 «O0 yTBepkeHnn (enepanbHOro MepedHs AMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB,
JOMYIICHHBIX K HCIOJBb30BAaHUIO TMPU pEAM3allMd  HMMEIOMINX TOCYAapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTeNIbHBIX MPOrpaMM HAYyaJbHOIO OOLIET0, OCHOBHOTO OOIIEro,
cpenHero ooiero o0pa3oBaHus»;

- IIpuka3z MunucrtepctBa npocsemenns Poccniickonn @enepanun ot 19.03.2024 Ne
171 «O BHeceHMM W3MEHEHMH B HEKOTOpPBIE IpPUKAa3bl MHUHUCTEPCTBA IMPOCBELICHUS
Poccuiickoit ®enepanun, Kacawomuecs (enepaabHbIX 00pa3oBaTeIbHBIX MPOTPaMM
HAYaJIbHOTO O0IIero 0O0pa3oBaHUs, OCHOBHOTO OOIIET0 OOpa30BaHUs U CPETHEro OOIIEeTO
obpazoBanus» (3apeructpuponan 11.04.2024 Ne 77830);

- Ilpuxa3 MunucrepctBa mnpocsemenns Poccuiickonn ®enepanun Ne 1028 or
27.12.2023 «O BHECEHUU U3MEHEHUI B HEKOTOPbIE MpHUKa3bl MuHKHCTEpCTBA 00pa30BaHus U
Hayku Poccuiickoii ®denepannn u MunncreperBa npocsenieHuss Poceniickont denepanun,
Kacaromuecs ¢eaepagbHbIX TOCYJapCTBEHHBIX O0pa30BaTENbHBIX CTaHAApTOB OCHOBHOIO
o0mrero oopazoBanus U cpeaHero obmero oopazoanus» (3apeructpuponan 02.02.2024 No
77121),

- Ilpukaz MunucrtepctBa npocsemenuss Poccuiickoit ®enepanum Ne 62 ot
01.02.2024 «O BHEeCEHMM U3MEHEHUIN B HEKOTOPBIE MPUKa3bl MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoit  ®enepanun, Kacatommecs (¢eaepalbHbIX 00pa30BaTENBHBIX IMPOrPaMM
OCHOBHOTO W CpeaHero oobiero oopazoBanus» (3apeructpuponan 29.02.2024 Ne 77380);

- Ilpukaz MunucrtepctBa npocsemenuss Poccniickoit ®enepanum Ne 31 ot
22.01.2024 «O BHECEHUHU U3MEHEHHUI B HEKOTOPbhIE TPUKa3bl MUHHCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickont @enepanuun 1 Munucrepcera npocsemieHus Poccuiickoin @enepanuu,
Kacaromuecs ¢eaepagbHbIX rOCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HAYaJIbHOTO
oOmrero oOpa3oBaHusi U OCHOBHOTO 00mero oopazoanus» (3apeructpupoBan 22.02.2024
Ne 77330);

- Ilpukaz MunucrepcrBa npocsemieHuss Poccuiickonn @epepanuu Ne 110 or
19.02.2024 «O BHeceHUHU U3MEHEHUN B HEKOTOpbIE MpUKa3bl MHUHKHCTEpCTBA 00pa30BaHus U
Hayku Poccunickonn ®enepaunn u Munucrepera npocsenienuss Poceniickonn denepanun,
Kacaronmecs QenepaqbHbIX TOCYIapCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB OCHOBHOTO
obmrero oopazoBanus» (3apeructpupoBan 22.02.2024 Ne 77331);

- Ilpuka3 MunucrepcrBa mnpocsemenuss Poccuiickoit @Pepepaunn Ne 119 ot
21.02.2024 «O BHecenun uzMeHeHul B npuioxkeHus Ne 1 u Ne 2 x npukasy MunucTepcTBa
npocenieHus: Poccuiickoit @eaepamuu ot 21 centsadps 2022 r. N 858 “O6 yrBepxkaeHuu

2



denepanbHOro TMepeuHs y4eOHMKOB, TOMYUIEHHBIX K HCIOJIb30BAHHUIO TPHU peanu3aluu
UMEIOIUX TOCYJAapCTBEHHYIO AaKKpPEAUTALMI0 O0pa3oBaTENbHBIX MPOrpaMM HAYallbHOTO
o0mmero, OCHOBHOTO 0O0mIero, cpemHero oOmero oOpa3oBaHUS OpraHU3AIUSIMH,
OCYIIECTBIISIIOIIMMH 00pa30BaTENbHYIO JAESITEIBHOCTh U YCTAHOBJIEHUS MPEAEIBHOTO CPOKa
WCITOJTH30BaHMS UCKIIOUCHHBIX yueOHUKOBY (3apeructpupoBan 22.03.2024 Ne 77603);

- IlocranoBnenune [maBHOro rocyaapCTBEHHOTO CaHUTApHOTO Bpaya Poccuiickon
®eneparuu ot 29. 12. 2010 Ne 189 r. MockBa «O6 yrBepxknennu CanlluH 2,4,2,2821-10
«CaHUTapHO-3MHUIEMUOJIOTHYECKIE TPEOOBaHUS K YCIOBHUSIM M OpPraHMU3allMi OO0y4YeHUus B
0011e00pa30BaTENbHBIX YUPEHKIACHHUIX);

- [Ipuka3z Munucrepctsa npocsemenus Poccuiickonn @enepanuu ot 28. 08. 2020 Ne
442 «O06 ytBepxknenun Ilopsiaka opraHu3alMd W OCYIIECTBIEHHS 00pa3oBaTENbHOU
JESITENIBHOCTH IO OCHOBHBIM 00II€00pa30BaTeNbHBIM IpOorpaMMaM — 00pa3oBaTEIbHBIM
IporpaMMaM HayaJdbHOTO 0OIEro, OCHOBHOTO OOIIET0 M CPEeTHEr0 OOIET0 00pa30BaHUS»;

- IIpuka3z MunucrepctBa npocsemenns Poccniickon ®enepanun ot 16.11.2022 Ne
993 «O6 ytBepxkaeHuu GenepanbHOil 00pa3oBaTENbHONW MPOTPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUs»;

- Pacnopspxenue I[lpaButensctBa Poccuiickoit @eaepanmn ot 29.05.2015 N 996-p
«O06 ytBepxkaenuu CtpaTterun pa3BuTHs Bocnutanus B Poccuiickoii deneparuu Ha iepuos
1o 2025 romay;

— Ilucemo MunucrtepctBa obpazoBanusi Poccuiickoii ®eneparuu ot 24.11.2022 Ne
1552/03 «O6 ocHameHun oO0HIe00pa30BaTENbHBIX YUPEKIACHUN Y4eOHBIM U y4yeOHO-
71a060paTOpHBIM 000PYIOBAHUEM Y,

- IlocTaHoBi€HUE TIaBHOIO TOCYAApCTBEHHOTO caHutapHoro Bpada P® ot 28.09.
2020 r. Ne 28 «OO0 ytBepxknenun canutapubix npasuin CII 2.4.3648-20 «Canurtapho-
AMUJEMHUOJIOTHYECKUE TPEOOBAaHUS K OpraHM3aIUsM BOCHUTAHUSA M OOYy4YEHUs, OTAbIXa U
037I0POBJICHHUS JeTeit 1 Monoaexku» (manee - CIT 2.4.3648-20);

- IlocTaHoBi€eHUE TIaBHOIO TOCYAApCTBEHHOTO caHutapHoro Bpaya P® or 28.01.
2021 1. Ne 2 «O6 yrBepkaeHuu caHuTapHbIX mpaBuwin u HopMm CanlluH 1.2.3685-21
«'urneHnnueckre HOpMAaTWBBI W TpeOoBaHUA K oOecredeHHro O€30MacHOCTH U (WIIH)
0e3BpeTHOCTH TSl YesioBeKa (hakTopoB cpebl oouTanusy» (nanee - CanlluH 1.2.3685-21);

- OcHoBHas o0Opa3oBarteyibHas porpaMMa OCHOBHOTO oOiero oopazoanuss MbOY
«COMI Ne 107»;

- IIporpamma Bocniutanust MbOY «COLI Ne 107».;

- Ilonmoxxenne o paboumx mporpaMMmax y4eOHBIX TMPEIMETOB, y4E€OHBIX KYpCOB,
y4eOHBIX MOyJeH, KypcoB BHeYpouHoil nestenbHocTd MBOY «COILL Ne 107».

PaGouas mporpamma pazpaboTaHa ¢ y4eTOM:
- MenepanbHO paboueld porpaMMbl OCHOBHOTO 00IIero 0Opa3oBaHUS «XUMUS
(6a3oBsIil ypoBeHb) (A1 8—9 KiaccoB oOpa3oBaTebHBIX Opranu3aiuii)» 2023.

3HaHWEe XUMUU CIY)XHUT OCHOBOW Uit  (OPpMHUpPOBAHHUS  MHUPOBO33PEHUS
o0ydJaromerocsi, €ero MpeACTaBICHUNH O MaTepHAIIbHOM €IWHCTBE MHUpPa, BAXKHYIO POJb
urpatotr (HopMHpyEeMbIe XMUMHEH TMPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX YHEPTHUU U 00
ABOJIIOIIMK BEIECTB B MPUPOJIE, O IYTAX PEHICHHs TIOOAIBHBIX MPOOJIEM YCTOWYHMBOTO
pPa3BUTHS 4YEIIOBEYECTBA — CBHIPbEBOM, DJHEPrE€TUYECKOM, IMHUIIEBOM M SKOJIOTHYECKOU
0e30macHOCTH, MPOOJIEM 3IpaBOOXPAHCHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaau3aliid BO3MOXKHOCTEH JUIsi caMopa3BUTHUS U (HOPMHUPOBAHUS
KYJbTYpPBI TUUYHOCTH, €€ 0011el 1 PYHKIIMOHAILHON TPaMOTHOCTH;
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BHOCUT BKJIAJ, B (OPMHUPOBAHME MBIIUIEHUS U TBOPUYECKUX CHOCOOHOCTEN
oOyuarouuxcs, HaBbIKOB 1754 CaMOCTOSITEIbHOU yueOHOI JEATENBHOCTH,
AKCIIEPUMEHTAIIBHBIX U HMCCIEI0BATEIbCKUX YMEHHUN, HEOOXOAUMBIX KaK B IIOBCEJIHEBHOMU
YKU3HHU, TaK U B Ipo(heCCHOHAIBHOM JESITEIbHOCTH;

3HAaKOMUT CO CIEU(PUKON HAyYHOTO MBIIUICHUS, 3aKIa/{bIBAET OCHOBBI LIEJIOCTHOTO
B3IJIs7]a HA €JUHCTBO IPUPOJIBI U YEIIOBEKA, ABJIAECTCA OTBETCTBEHHBIM 3TAIlOM

B (hOpPMHPOBAaHUU ECTECTBEHHO--HAYYHOI IPaMOTHOCTH O0y4arOIUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K NPUPOJE, K YeJIOBEKY, BHOCUT CBOWM BKJIAJ B 3KOJIOrMYeckoe oOpa3oBaHHE
00yJaromuxcs.

JlanHble HampaBlieHHs B OOYYEHMH XHMHHM OOECIEUMBAIOTCS CHELUPUKON
coJiepKaHusl y4eOHOro IpeaMeTa, KOTOPBIM SBIISETCS MeNarorMyeckd aJarnTHPOBAaHHBIM
oTpakeHueM 0a30BOM HAyKH XMMHH Ha OINpeIeIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIE€ro oOpa3oBaHUS OpPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCS CHCTEMBbl IE€PBOHAYAJIBHBIX IOHATHH XUMHH, OCHOB
HEOPraHWYECKOW XMMHHM M HEKOTOPBIX OTACJBHBIX 3HAYMMBIX IMOHATHH OpPraHUYECKON
XUMHH.

BocnurarenbHblil MOTEHIHAT ypOKA OPUEHTUPOBAH Ha:

- YCTaHOBJICHHE JTOBEPUTEJIbHBIX OTHOIICHUN MEX]y MeJarorudyeckuM pabOTHUKOM
1 00yJaromUMHCS;

- (opmupoBaHMEe yYMEHM W HaBBIKOB OpraHM3allMM  yYallUMHUCS  CBOEH
NEATENBHOCTH;

- (hopMupoBaHue U pa3BUTUE OLICHOYHBIX YMEHMIA;

- BOCIIUTAaHUE UHTEPECA K YUEHHIO, K MPOLECCY MTO3HAHUS;

- BOCIIUTaHUE KyJIbTYPhl OOLLIEHUS;

- BOCIIUTaHUE TYMaHHOCTH;

- BOCIIUTaHUE JINYHOCTH B KaXKIOM peOeHKe B Mpolecce 00yyeHHUs.

Cpoku peanu3anuy MporpaMMbl: TPOrpaMMa pacCYrTaHa Ha OJIUH YICOHBIH T'O/I.

PaGouas mporpamma npeaycMarpuBaeT o0ydeHne B 00beme 2 4acoB B HEJIENIO, BCETO
68 gacoB B roJ.

JlaTel TIpOBENIEHUS ypPOKOB MOTYT OBITh HM3MEHEHbI TPU BO3HUKHOBCHHH
HETPEIBUICHHBIX 00CTOSATEIBCTB: O0JIC3Hb YUNUTEISI, KAPAHTHH, TPa3AHAYHBIC THU U T.I1.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS MPOIPAaMMbI OCHOBHOI'O OOIIEr0 0Opa30BaHHMS
JOCTUTAIOTCS B XOJ¢ OOYYCHHMs] XMMHH B €IUHCTBE YYeOHOH W BOCIUTATEIBHOU
JESITEIIBHOCTH B COOTBETCTBUHM C TPATUIIMOHHBIMA POCCUUCKUMH COIMOKYJIBTYPHBIMH WU
JIyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMHM, IMPHHATHIMA B OOIIECTBE IPAaBHJIAMH U HOPMaMHU
MOBEJICHHUSI M CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COILMATU3AIUN
00ydJaromuxcs.

JIMIHOCTHBIC Pe3yJbTaThl OTPAKAIOT TOTOBHOCTH 00YYAIOIINXCS PYKOBOJICTBOBATHCS
CHCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMA M PACIIMPEHHUE OIbBITA JISITCILHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMOTHYECKOT0 BOCIIUTAHMS:

IICHHOCTHOTO OTHOIICHHUS K OTCYCCTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJINI0, TTIOHMMAHMs 3HAYCHUS XMMHUYCCKOW HAyKH B YKU3HHU COBPEMEHHOIO
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oOurecTBa, CIOCOOHOCTH BIIAJIETh IOCTOBEPHOIN MH(OpPMAIUEl 0 MepeOBbIX TOCTHKEHUSIX
U OTKPBITUSX MUPOBOM U OT€UECTBEHHON XUMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MUpa 1 OOLIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IPEJICTABICHUS O COLMAIbHBIX HOPMaxX M MpaBUIIaX MEXKIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, y4ueOHO-
UCCIICZIOBATEIbCKON, TBOPYECKOW W JPYIHMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pazHoo0pa3HOil COBMECTHOM N1€ATEILHOCTH MPH BBIIIOJHEHUN y4€OHBIX, MTO3HABATEIbHBIX
3a/la4y, BBIMIOJIHEHUHM XUMHYECKUX OKCIIEPUMEHTOB, CO3/IaHUM YYE€OHBIX MPOEKTOB,
CTpEeMJICHUS K B3aMMOIOHUMAHUI0O H B3aUMOIIOMOIIM B TIpoIllecCe HITOW y4eOHOMU
JeSITENFHOCTH, TOTOBHOCTH OIICHWBATh CBOE TOBEJCHHE M MOCTYIKH CBOMX TOBAapHILIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN TOCTYIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUSI:

MHUPOBO33PCHUECKHE TMPEJACTABICHUS O BEIIECTBE M XWMHUYECKOW pEaKIIHH,
COOTBETCTBYIOUINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABISIONINE OCHOBY IS
NOHMMAHMSI CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, MPEICTaBleHUss 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3AUMOCBS3SIX UYEIOBEKa C MPHUPOJHON CpemoH, o
POJH XMMHH B TTO3HAHUH YTHX 3aKOHOMEPHOCTEHH;

Mo3HaBaTeJIbHbIE MOTUBBI, HAIIPABJICHHBIC HA TMOJIYYCHHE HOBBIX 3HAHUI MO XUMUH,
HEOOXOIMMBIE I OOBSICHEHUSI HAOIIOJaEMBIX IPOIIECCOB M SIBICHUM, MO3HABATEIHHOM,
UHPOPMAIIMOHHONW W YUTATEIBCKOW KYJIbTYPHI, B TOM YHCJIE HABBHIKOB CAMOCTOSTEIHHOU
paboThl ¢ y4yeOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYpPOU, JOCTYMHBIMH TEXHUYECKUMU
cpelncTBaMu WH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YYEHHIO U MO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K caM000Opa30BaHUIO, MPOEKTHOW M HUCCIEIOBATENbCKOM NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABJIICHHOCTH M YPOBHS 00y4YeHUS B JalIbHEUIIIEM;

4) popmMupoBaHus KyJIbTYPHI 310POBbI:

OCO3HAHHWE IICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBEIO,
YCTaHOBKM Ha 37I0POBBIN 00pa3 >KW3HM, OCO3HAHUE MOCIEACTBHM M HENPHUITHE BPEIHBIX
NpUBBIYEK (YHOTPEOICHUS alIKOTOJIsl, HAPKOTHKOB, KYpPEeHHUS ), HEOOXOAUMOCTH COOIIOICHUS
npaBui 0E30MAaCHOCTH TPU OOpaIIeHNuN C XUMHUYECKHMHU BEIIECTBAMH B OBITY U pealbHOU
KU3HU;

5) Tpy10BOr0 BOCIMTAHUSI:

MHTEpEC K NPAKTUYECKOMY H3YYEHHUIO Npodeccuid M Tpyda pazIudyHOro poja,
YBOKEHUE K TPYAy M pe3ylbTaTaM TPYIOBOW NEATEIHHOCTH, B TOM YHWCJIE Ha OCHOBE
NPUMEHEHHSI TPEAMETHBIX 3HAHUN 1O XHMHH, OCO3HAHHBIA BHIOOP WMHIWBUIYATLHON
TPAEKTOPUHU MPOJOJKEHUS 00pa30BaHuUs ¢ YUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH
K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, ycmemHol mnpodeccHoHaTbHON
NEeSITETPHOCTA W Pa3BUTHA HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaNbHOU Cpee;

6) 3K0JI0rHYeCKOT0 BOCITUTAHHUS:

AKOJIOTMYECKH IIesieco00pa3Hoe OTHOIIEHHE K MPHUPOJE KaK MCTOYHMKY KU3HHM Ha
3emJie, OCHOBE €€ CYIIECTBOBaHMsI, TOHMMaHUE IIEHHOCTH 3/I0pOBOTO U Oe3omacHoro odpasza
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY U TICUXHYECKOMY
3/10pOBbIO, OCO3HAHUE LIEHHOCTH COOIIOACHUS MPaBUIl 0€30M1aCHOT0 MOBEACHUS IpU paboTe
C BEIIIECTBAMH, a TAK)KE B CUTYAIUIX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOJICH;

CIOCOOHOCTH MPUMEHATH 3HAHMS, MOTyYaeMble IPU U3YyYCHUHU XUMUH, JJISI PeIeHUs
3a7la4, CBA3AHHBIX C OKPYXXAOLIEd MPUPOJHOM CpEIOM, Ui IIOBBIIICHUS YpPOBHSA
HKOJIOTMYECKON KYJIbTYpPbI, OCO3HAHUS TJI00aJBbHOTO XapaKTepa HKOJIOTMUECKUX MpobiieM U
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MyTed MX PELICHUS MOCPEICTBOM METOJOB XUMHUH, SKOJOTMYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCSA UM B IMO3HABATEIbHON, KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocTtaBe meTtanpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAUUMbIC I (HOPMUPOBAHUS
MHPOBO33pCHHS OOIIeHAyYHbIE TOHATHUS (3aKOH, TEOpHWs, NPHUHIUI, THUIMOTe3a, (akKT,
CHCTEMa, TPOIIeCC, SKCIEPUMEHT M JPYroe.), KOTOpbIE HCIOJB3YIOTCSI B €CTECTBEHHO-
HAay4YHBIX Yy4eOHBIX MpeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUW M3 JTHX MPEIMETOB
dbopMHUpOBaTh MPEJICTABICHHE O IICJIOCTHONM HAydyHOW KapTHHE MHpa, W YHUBEpCAJIbHBIE
ydeOHbIe JEeUCTBUS (MMO3HABaTeIbHbIE, KOMMYHHKATUBHBIC, PETYJSITUBHBIC), KOTOPHIC
obecrnieunBaroT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO U
OCYIIIECTBIICHUIO YUeOHOMU JeSTEIbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJILHbIE YUeOHbIe 1elCTBUS

ba3oBble Jlornueckue aeiicTBua:

YMEHHUSI HMCIOJIb30BaTh MPHUEMBI JOTHYECKOTO MBINUIEHUS HPU OCBOCHUHW 3HAHUM:
pacKphIBaTh CMBICI XMMHUYECKUX TIOHATUM (BBIACHATh HX XapaKTepHbIE NPU3HAKH,
yCTaHABIMBAaTh B3aWMOCBS3b C JAPYTUMH TIOHATHUSMH), MCIOJB30BAaTh TOHATHS IS
OOBSICHEHUSI OTIENbHBIX (DAKTOB U SBJICHHUM, BBHIOMpPATh OCHOBAHHUS M KPUTECPUU JIA
KJIaCCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUN, YCTaHABINBATh TPUUHMHHO-
CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTHUYECKHE PACCYXKICHUS
(MHIYKTUBHBIE, IEYKTUBHBIC, 110 AHAJIOTUH), Je1aTh BHIBOJIbI U 3aKJIFOUYCHHUS;

YyMEHHUE TIPUMEHSTh B  TMPOIECCe TO3HAHHWS TMOHATHS  (MpEeIMETHhIE |
METamnpeAMETHbIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, UCIOJIb3yEMbIE B XHUMHHU,
nmpeoOpa3oBhIBaTh IIMPOKO TPUMEHSIEMBbIE B XHMHH MOJICIbHBIE TIPEACTABICHUS —
XUMUYECKHUI 3HaK (CMMBOJ 3JIEMEHTA), XuMuueckas (opmysia U ypaBHEHHUE XUMUUYECKOU
peaKkiuy — TPH PEIICHUH Y4eOHO-TIO3HABATEIBHBIX 3a7ad, C Y4ETOM 3THX MOJIETBHBIX
MPEJICTAaBICHUN BBISIBJIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA H3Yy4aeMBbIX
00BEKTOB — XHMHYECKHX BEIICCTB M XUMHUYECKHX pPEaKIHUH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBA3W W MPOTHUBOPEYUS B HM3YYAEMbIX
MpOLIECCaX U SIBIICHUSIX.

ba3oBbie uccienoBare/ibCKUe J1eliCTBUS.

YMEHHME UCIOJIb30BaTh IMOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS,
a TaK)Ke€ B KaueCTBE OCHOBBI JiIsi ()OPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHHUII;

npuoOpeTeHne OmbITa 10 IUIAHUPOBAHWIO, OPTaHW3allMM W IPOBEIACHUIO
YYCHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOJIOJaTh 32 XOJOM IMPOIECcca, CaAMOCTOSTEIHHO
MIPOTHO3UPOBATh €r0 Pe3ynbTaT, (PopMynHpoBaTh 00OOIIEHUS W BBIBOJABI 1O pPe3yiabTaTaM
MPOBEAEHHOTO OIBITA, UCCEAOBAHUS, COCTABIISATh OTYET O MpoJIeJIaHHOK padoTe.

Pabora ¢ undopmanmeii:

YMEHUE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAILIMIO PA3THUUHBIX
BHJIOB M (DOPM IpEJICTABIICHHS, TTOJTY4aeMYIO U3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJIIpHAs
JUTEpaTypa XUMHYECKOTO COJIep)KaHUs, CIIpaBOYHBIC IOCOOMs, pecypchl HMHTepHETa),
KPUTHUYECKH OIICHUBATH MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO MH(DOPMAIINIO;

YMEHUE TPUMEHATH pAa3jUYHbIE METOJbl W 3alpochl TPH TIOHCKE U OTOOpe
WH(GOPMAIIMA U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJAUMBIX JJIsl BBIMIOTHEHHS] YI€OHBIX U
MO3HABATENBHBIX 3a7a4 OMPENCIEHHOTO0 THUIA, MPUOOPETEHHE OmbiTa B 00JacTu
UCIIOIb30BaHMs UH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOU
AKTUBHOTO HCIIOJIb30BAHUSI PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh
ONTUMaIbHYIO (GOpMY TIpeACTaBICHUS HHPOPMAIIUU U WLUTFOCTPUPOBATH peIlaeMbIe 3a1a4u
HECJIO)KHBIMU CXEMaMH, TuarpaMMamMH, IpyruMu GopMamu rpaduki U UX KOMOUHAIUSAMU;

6



yMEHHE UCIO0JIb30BaTh U aHAJIM3UPOBATH B MpoOIlecce y4eOHOW U UCCIIeI0BATENbCKOM
NESATENbHOCTH HWH(GOPMALMIO O BIMSHUUA TPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO35WCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPY:Kalollel MPUPOTHON CPEbI.

KoMmyHHKaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1elCTBHA:

yMEHHs 3aJaBaTh BONPOCHI (B XO0j€ Jauajiora M (Wid) AUCKYCCHU) IO CYUIECTBY
o0cyxaeMoil Tembl, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIMOTHEHUS
MPEJI0KEHHON 3a7a4u;

YMEHHS TPEJICTABISATh MOJYYCHHbIE PE3YNIbTAaThl MO3HABATEIBHOU N1€ATEILHOCTU B
YCTHBIX M TMCBMEHHBIX TEKCTax; JeNlaTh TPE3CHTALHUIO pe3yIbTaTOB BBITIOJHEHUS
XUMUYECKOTO HJKCIEpUMEHTa (J1a0opaTOpHOrO OmbITa, JabopaTopHOW pabOTHl  TIO
MCCJIEIOBAaHUIO CBOMCTB BELIECTB, YYEOHOIO IPOEKTA);

yMEeHHs  y4eOHOro  COTpyJHHYECTBA CO  CBEpPCTHHUKAMH B  COBMECTHOM
MO3HABATEIbHOW W HCCIENI0BATEIbCKON JESITENbHOCTH TPU PEIICHWH BO3HUKAIOMIMX
npoOjeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB W COTJIACOBAaHMS MO3UIUNA (00CYXIEHUS,
OOMEH MHEHHUSMH, «MO3TOBbIE€ IITYpPMbI», KOOpPJAWHAIUS COBMECTHBIX JICWCTBHIA,
oTIpe/iesIeHne KPUTEPHUEB MO OIIEHKE KauyeCTBa BBITIOJHEHHOM pabOThI U PYTHE).

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUS:

YMEHHUE CaMOCTOATENIBHO  ONPEACNATh IedU  JCSITEIbHOCTH, IUIAHHUPOBATD,
OCYIIECTBIISITh, KOHTPOJMPOBaTh W TMPU HEOOXOJAMMOCTH KOPPEKTUPOBATH  CBOIO
NeATeTbHOCTh, BBIOMpaTh Haubonee H(P(EeKTUBHBIC CIOCOOBI pEHICHUS YYEOHBIX W
MO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIIBHO COCTABIISITh UM KOPPEKTUPOBATH MPE/IJIOKECHHBIN
QITOPUTM JCUCTBUIU TPH BBITTOJHCHUU 33JIaHUK ¢ YIETOM TOJYYCHHUS HOBBIX 3HAHUHA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yibTaTa 3asBJICHHOM I1I€7M, YMEHHE WCMOJb30BaTh M aHAIMU3UPOBATh KOHTEKCTHI,
Mpe/yiaraeMble B YCIOBUU 3aJIaHUM.

MNPEAMETHBIE PE3YJIBTATDI

B cocrtaBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHUIO OOS3aTENBHOIO COJEpIKAHMS,
YCTAaHOBJICHHOTO JaHHOW (QeaepalbHON pabodeil mporpamMMol, BBIJEISIOT: OCBOCHHBIC
00ydJaromuMHCS Hay4IHbIC 3HAHHS, YMEHHUS W CIIOCOOBI JICUCTBUM, CIEHH(PUUICCKHE IS
peIMeTHON 001acTi «XUMHs, BUIIBI ACSITEILHOCTH IO TOJIYyYEHUIO HOBOTO 3HAHUS, €TI0
WHTEpIpETaIluy, NPeoOpa3OBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX W HOBBIX
CUTYaIUsX.

K konmy oOydenuss B9 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCT Y O0YUAIOIIUXCSI YMEHUM:

. PacCKpbhIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHI: XUMUYECKUM DJIEMEHT,
aToM, MOJIEKYJa, HWOH, KAaTHOH, AaHWOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHUS, XHUMHUUYECKas peakuus,
XUMUYECKasi CBs3b, TEIUIOBOM HS(PGEKT peakiuu, MOJib, MOJSAPHBIA 00BEM, pacTBOD,
AIEKTPOJIUTHI, HEJICKTPOIUTHI, DIEKTPOIUTUYECKAs JUCCOLMAINS, PEAKIUA HOHHOTO
oOMeHa, Karaau3arop, XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC PEaKIIHH,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[UU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJIEHHE, AJUIOTPOINHsI, aM(POTEPHOCTh, XUMHUYECKass CBsI3b (KOBAaJICHTHAs, UOHHAS,
MeTaJUIM4ecKas), KpUCTaUIM4ecKas peuIETKa, KOppOo3us METAIJIOB, CIUIaBbl, CKOPOCTb
XUMHYECKOU PEAKLIUH, IPEAeIbHO gonmycTuMas konueHnTpauus [IIK Bemecrtsa;

. WJUTFOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHI U IPUMEHSTh
9TH MOHSTHUS NIPU ONMCAHUU BELIECTB U UX ITPEBPALICHUI;
. UCTIOJIH30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (DOPMYIT BEIIECTB U

YpPaBHEHUN XMMHUYECKUX PEAKLINM;



. ONpEJeNATh BaJCHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKUX IJIIEMEHTOB B
COEJIMHEHUSAX Pa3IMYHOr0 COCTaBa, NMPUHAMJIEKHOCTh BEIIECTB K OMPENCIEHHOMY Kilaccy
coeqMHeHHH 10 ¢dopmynaMm, BHA XHMHUYECKOH CBs3M (KOBaJCHTHAs, HWOHHAf,
METAJJINYECKasl) B HEOPIraHUYECKUX COEAMHEHMSIX, 3aps]l HOHA M0 XUMHYECKoU (Qopmyie,
XapakTep Cpeasl B BOJHBIX  PAacTBOpaX  HEOPraHUYECKUX  COCAMHEHHM,  THUI
KPUCTAITUYECKON PEHIETKH KOHKPETHOT'O BEIIIECTBA;

. packpbiBaTh cMbIch  llepmogmueckoro 3akona J[. U. MengeneeBa wu
JEMOHCTPUPOBATH €r0 IMOHUMAaHHE: OMHCHIBATH M XapaKTepU30BaTh TaOIHUUHYIO (opmy
[leproguueckoil CUCTEMBI XHMHUYECKHUX SJEMEHTOB: pa3inyaTh TMOHATHUS «TJIaBHas
noarpynna (A-rpynma)» u «mnobouynas noarpynmna (b-rpynma)», mansle u Oosbliue
NEPHUOJbl, COOTHOCUTh OOO3HAYEHUS, KOTOpPHIE HMMEIOTCA B IMEPUOJUYECKON Tabiuue, ¢
YHCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsijl
aqpa, o0IIee YUCIO AIEKTPOHOB U paclpeie]IeHUE UX MO AJIEKTPOHHBIM CIIOSIM), OOBSCHATD
oOue 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B INpejenax
MaJIbIX TMIEPUOJIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX aTOMOB;

. KJIacCU(UIIUPOBATh XUMHYECKHE JJIEMEHTHl, HEOpraHWYEeCKHE BEIleCTBa,
XUMHUYECKHE peakuuu (10 YMCIy M COCTaBy YYAacTBYIOUIMX B PEaKIMH BELIECTB, IO
TerI0BOMY 3(PhEeKTy, 10 U3BMEHEHHUIO CTETICHEN OKUCIICHUS XUMUUECKUX 2JIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATh) OOIMME U CcHelUpUYECKUe XUMUYECKUE
CBOICTBAa TMTPOCTBIX M CIOXKHBIX BEIIECTB, TMOATBEpPXkAasi OINUCAHUE NpPUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINA;

. COCTaBIIATh YPAaBHEHUS DJIEKTPOJUTUYECKON TUCCOIMAIIMN KHUCIOT, HIeTouen
U COJIei, TIONHBIE W COKpAIIEHHbIC YpPaBHEHUS peaKIuii MOHHOTO OOMEHa, ypaBHEHUS
peakuuii, MOATBEPKAAIOUIMX CYLIECTBOBAHME TI'€HETHUECKOW CBSI3U MEX]Y BELECTBAMU
pa3INMYHbIX KJIACCOB;

. pPacKpbIBaTh  CYIIHOCTb  OKHUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIUU
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OalaHca ATUX PEaKInid;

. MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYHOCTH IPOTEKAHHUSI XUMUUYECKUX ITPEBPAILIECHUN B PA3JIUYHBIX YCIOBUSX;

. BBIUUCIIATD OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,

MacCOBYIO JIOJI0 XUMHUYECKOTO JJIeMEHTa Mo (opMysie COCAMHEHUS, MAaCCOBYIO JIOJIO
BEIIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW PEaKIInu;

. coOroaTh MpaBuja IMOJH30BAHUS XUMUYECKON MOCYA0N W J1abopaTopHBIM
o0opyZoBaHMEM, a TakXKe TpaBwia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYCCKUX OIBITOB IO TMOJYYCHHUIO U
coOupaHHIo Ta3000pa3HBIX BEIIECTB (AMMUAKa U YTIEKUCIIOTO rasa);

. MPOBOAUTH PEAKIMH, MOATBEPXKIAIONINE KAYSCTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: PACMO3HABAThH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOIUA-, KapOoHaT-, (hocdart-,
CWJIMKAT-, CYlb(aT-, TUAPOKCHU/I-UOHBI, KATUOHBI AMMOHUS W MOHBI M3yUYECHHBIX METAJUIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

. NPUMEHSITh OCHOBHBIE OIEpAIlMU MBICIUTEIBLHOW NEATEIbHOCTH — aHaJu3 U
CUHTE3, CpaBHCHHE, 00OOIICHHE, CHCTEMATU3AIINIO, BBISIBICHUE MPHUUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl U3YYECHUSI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIMN, €CTECTBEHHO-HAY4YHbIE
METO/IbI TIO3HAHMS — HAOIIOICHHE, U3MEPEHNEe, MOICTTUPOBAHNE, SIKCIIEPUMEHT (peaTbHbIA U
MBICJICHHBIN ).



COJAEPKXAHUE YYEBHOI'O IPEIMETA, KYPCA

9 KJIACC

BemecTBo 1 XUMHYECKas peaKI U

[lepuoanueckuii 3akoH. Ilepumonnueckass cucreMa XHUMHYECKUX 3IIEeMEHTOB /JI.
N. MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKHUX
AJIEMEHTOB IEPBBIX TPEX MEPHUOJIOB, KAJIHS, KaIbLUUS U UX COCIUHEHUN B COOTBETCTBUU C
MIOJIOXKEHNEM 3JIEMEHTOB B [leproanueckoil cucteMe U CTPOEHUEM MX aTOMOB.

CrtpoeHue BeniecTBa: BHUJIBI XUMUUYECKOUW CBSI3U. TUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA OT THUIMA KPUCTAUIMYECKOW PEIIETKH M BHJA XUMUYECKON
CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIeCTB. XMMHUECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K pPa3Ju4yHbIM KJIacCaM HEOPTaHMYECKUX  COETUHEHUI,
TEHETUYECKAS CBSI3b HEOPTAHUYECKUX BEILECTB.

Knaccudukanuss XUMHYECKHX peaklHWil MO pa3MyHbIM MpU3HAKaM (M0 YHUCTY U
COCTaBYy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 (dEKTy, M0 H3MEHEHHIO
CTETICHEW OKHUCICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTaauzaTopa). DK30- U YHJAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKUE YPAaBHEHUS.

[TonsiTue o ckopocTH xuMudeckol peakuuu. I[lonstue 006 0OpaTUMBIX W
HEOOpaTHUMBIX XUMHYECKUX peakiusX. [[oHATHE 0 TOMOT€HHBIX U T€TePOTeHHBIX PEaKIIMsIX.
[Tousatue o karanmsze. I[loHaTne 0 XumuyeckoM paBHOBecuU. (DakTOphI, BIMSIOINIME HA
CKOPOCTh XUMHYECKON PEAKLUU U MOJI0KEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHUCTUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH, SICKTPOHHBIN OalaHC OKUCIUTENHHO-
BOCCTaHOBUTEIILHOMN pEaKLMU. CocraBneHnue YpaBHEHUI OKHUCJIUTENIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN C UCIIOIB30BAHMEM METO/a JIEKTPOHHOIO OanaHca.

Teopust >IEKTPOIUTUYECKON JTUCCOLUMALUU. OJIEKTPOJIUTHI U  HEIJIEKTPOJIUTHI.
Karuonsl, aHnOHbl. MexaHu3M AUCCOLMAIMU BEIIECTB C Pa3IMYHbIMU BUAAMU XUMUYECKOU
cBs3u. Crenens auccornuanuu. CUIIbHbBIC U CI1a0bIe SJIEKTPOJIUTHI.

Peaknn moHHOrOo OOMEHa. YCIOBUS TPOTEKaHUs pEaKIWii HOHHOTO OOMeHa,
MOJIHbIE U COKpallléHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOWCTBa KHCIIOT, OCHOBaHUN U
CoJIe B CBETE MPEJCTABICHHN 00 AIEKTPOJUTHUUECKON auccoruanuu. KauecTBeHHBIE
peakuuu Ha MOHBI. [loHATHE O TUIpOIN3E COJIeH.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEILIECTB —
METaJUIOB M HeMeTauioB (Tpadura M amMasa), CIOXKHBIX BEHIECTB (XJIOpHAA HATPHUSA),
HCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUUYECKOM PEAKLIHMH OT BO3JCHCTBUS PA3IUYHBIX
bakTopoB, HCCIEAOBaHHE  AIIEKTPONPOBOJHOCTH  pPACTBOPOB  BEHIECTB, IIpollecca
JTMCCOIMAIINUA KUCTIOT, IIEJI0Ye U coyiei (BO3MOXHO HCIOJIb30BAaHHE BUJIEO MaTEpPHUAJIOB),
MPOBECHUE OTBITOB, WITIOCTPUPYIONINX MPU3HAKU TIPOTEKAHUS PEaKIUii HOHHOTO OOMEeHa
(oOpa3zoBaHme ocajlika, BbIJIENIEHUE raza, 00pa3oBaHUE BOJbI), OMBITOB, ULUTFOCTPUPYIOIINX
MpUMEPBl OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAKUUN (FOpEHUEe, PeaklMH Pas3iioxKEHUs,
COCIMHEHUs), pACIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
peaKkuuii Ha MOHBI, PEIICHUE PKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl 1 MX COeIMHEHUS

OO6mias xapakTepucTrka rajnoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbBIC
creneHu okucieHus. CTpoeHrne U (U3NUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajlOTCHOB.
XVMHYECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3aMMOAEHUCTBHE C METAJUIAMM, HEMETAJUIAMH,
mienoyamu). XjopoBogopond. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, MOJy4YCHHUE,



npuMmeHenue. JleiicTBue XJiopa M XJIOPOBOJOpOJAa Ha OpraHU3M 4YeloBeka. Baxkneiimue
XJIOPUJIBI U UX HAXOXKJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-Tpymmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHne u pu3ndeckue CBOMCTBA MPOCTHIX BEILIECTB —
KHUCTIOpO/Ia U Ccepbl. AJUIOTPOIHbIE MOIUGUKAIMK KHUCIOpPOJa W Cepbhl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOJOPO/I, CTpOCHUE, PU3NYECKUE U XUMHUYECKHe CBONCTBA. OKCHIbI
cepbl Kak IIPEJCTaBUTENM KUCIOTHBIX OKcuaoB. CepHas KuciOTa, (U3HYECKHE U
XUMHUYECKHE CBOWCTBa (00IIME Kak MpEeICTAaBUTENs Kiacca KUCIOT U creuuduyeckue).
XUMUYECKHE peaKInu, JiexkKalllhue B OCHOBE MPOMBIIUICHHOTO CIOc00a MOIy4YeHusl CepHon
kucaotThl. [Ipumenenune cepHoil KucioTel. Colld CEpHOIM KUCIOTHI, KaUeCTBEHHAs] peaKus
Ha cynbdar-uoH. HaxoxaeHue ceppl U €€ COEOUHEHUH B HpUpoae. XHUMHUYECKOE
3arpsi3HEHUE OKpY’Karollel cpeibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE O, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHUS.

OO01mas xapakTepucTuka 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBbIE CTENEHU OKUCIeHHS. A30T, paclpocTpaHeHHe B TpHUpoje, (pusmdeckue u
XUMHUeckre cBoicTBa. KpyroBopor azora B mpupojge. AMMHAK, €ro (U3MYECKHEe U
XUMHUYECKHE CBOMICTBa, MojgydyeHue M mnpumeHeHue. Coiln aMMOHUS, UX (QU3NYECKUE U
XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakuys Ha MOHbl aMMOHHUS. A30THas
KHUCTIOTa, e€ moyydeHune, Gu3nueckrue U XMMUYECKrUe CBOMCTBA (00Iue Kak mpeICTaBUTENsS
KJ1acca KUCJOT U cnernuduyeckue). Mcmnonp3oBaHne HUTPATOB U COJIEH aMMOHHMSI B KaYECTBE
MUHEPAJIbHBIX y100peHnid. XUMHUECKOe 3arpsA3HEHNE OKPYKaIOLIEH cpelibl COETUHEHUSIMU
a30Ta (KHUCJIOTHBIE JIOKIM, 3arps3HEHHEe BO3JayXa, NOYBHI U BOA0EMOB). Docdop,
annorponHble Moaudukanuu dochopa, uzmyeckue u XuUMHUeckue cBoiicTBa. Okcup
docdopa (V) u pocdopnast kucinora, puznueckue U XUMUYECKHE CBONCTBA, MOTy4YCHUE.
Hcnonb3oBanue pochaTtoB B KauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mas xapakrepuctuka 31emMeHToB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIE  CTETEHM  OKHUCIEHUs.  YTIEepOol,  aUIOTPONHBIE  MOIUPUKAIINH,
pacnpocTpaHeHue B TpHupojae, (GU3MYECKHME M XUMHYECKHEe CBOWCTBA. AjacopOums.
Kpyrosopor yrnepona B mpupone. Okcuabl yrieponaa, UX (QU3MUECKHE U XUMHUYECKUE
CBOICTBA, JACHCTBUE HA KUBBIE OPraHMU3MBI, MOJIYYEHUE U MPUMEHEHUE. DKOJOTHYECKUE
npoOneMbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (IV), rumore3a rao6anbHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA d(dekr. YromapHas kuciora U e€ conu, ux (Qusnyueckue u
XMMUYECKHe CBOMCTBA, MOJIyueHue W npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHauanbHBIE TOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COCJAMHEHUSIX
yraepoga (MeTaH, 3TaH, JTWIEH, AUETWIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas KHUCIIOTa).
[TpupoaHble MCTOYHUKHU YTIEBOAOPOJOB (yroJyib, MPUPOJIHBIM Ta3, HE(PTH), TPOIYKTHl HX
nepepaboTku (OEH3MH), UX POJib B OBITY W MPOMBINIUIEHHOCTH. [loHSITHE O OMONTOTHYECKH
BOXHBIX BEIIECTBAX: XHpax, Oenkax, YIrieBoJaXx — M HX POJIM B JKU3HU YEJIOBEKa.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHMUECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMICTBA, MOJIyYeHHE U NPUMEHEHHUE.
Coenunenust kpeMHust B mipupoze. OOmme mpencraBieHusi o0 okcuae kpemuus (IV) u
KpeMHueBoil kucinore. CWIMKaThl, MX HCIOJb30BAaHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxkneiimme crpoutenbHble MaTepHallbl: KEpaMuKa, CTEKJIO, [IEMEHT, OETOH, KeJe300€TOH.
[TpoGnembl Ge30macHOrO MCMOJIb30BaHUS CTPOUTEIBHBIX MATEpUAlIOB B IOBCEJIHEBHOU
KU3HU.

Xumuueckuil IKcnepumenm:
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U3y4eHHE OO0pa3l[0OB HEOPraHMYECKUX BEIIEeCTB, CBOWCTB COJSHOM KHCIOTHI,
NPOBEJIEHNE KAauyeCTBEHHBIX pEaKIui Ha XJIOPUI-MOHBl W HAOJIOJEHHE MPU3HAKOB MX
MPOTEKAHUs, OMBIThI, OTpaXkarolue PU3NUECKUe U XMMHUUYECKUE CBOMCTBA rajJOr€HOB U MX
coeIMHEHUM (BO3MOXKHO HCIIOJIb30BAHUE BHACOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3naMu
XJIOpUJOB (TajJOreHUJ0B), O3HAKOMJICHHE C O0pa3laMu cepbl U e COeIUHEHUSIMU
(BO3MOKHO HCIIOJIb30BAaHUE BHJAEOMATEPHUANIOB), HAOINIOJEHHE TIpolecca OOYTrIIMBaHUS
caxapa moJ JEHCTBUEM KOHLUECHTPHUPOBAHHOW CEPHOM KHCIOTHI, U3YYECHHE XUMHUYECKUX
CBOICTB pa30aBiIeHHON CEPHON KUCIIOTHI, MPOBEJACHHE KaUYeCTBEHHOM peakinu Ha cynbdar-
MOH U HaOJI0JIeHUE MpU3HAKa e€ MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3UYECKUMHU CBOMCTBAMU
azota, ¢ochopa UM UX COCIUHEHHH (BO3MOXXHO UCIOJIH30BaHUE BHUICOMATEPHUAIIOB),
oOpasnamu a3oTHbIX U (HocHOpHBIX yA0OpeHuUl, mojlydeHne, coOupanue, pacno3HaBaHue U
M3y4YEHUE CBOMCTB aMMHaKa, MPOBEICHHE KAaYECTBEHHBIX PEAKIMHd Ha MOH AMMOHMS H
dochar-uon W MU3yyeHHWE  MOPHU3HAKOB  HMX  MPOTEKAHMUsS,  B3aUMOJCICTBUE
KOHILICHTPUPOBAHHOM  a30THOM  KHUCIOTBI € MeAblo  (BO3MOXXHO  HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HM3yY€HHE MOJENe KPUCTANIMYECKUX pemEToOK aiMasa, rpadura,
dbynnepeHa, O3HAKOMJIGHME C  MPOLECCOM  aacopOLMK  pacTBOPEHHBIX  BEUIECTB
aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM TMPOTHUBOTAa3a, IOJy4YeHHE, COOHpaHue,
pacro3HaBaHUE W H3YYEHHUE CBOWMCTB YIJEKUCIOrO Ta3a, MPOBEICHUE KauyeCTBEHHBIX
peakiuii Ha KapOOHAT W CUJIUKAT-UOHBI M H3yYEHUE NPHU3HAKOB WX MPOTEKAHMUS,
03HAaKOMJICHUE c MPOAYKINEH CUJIMKATHOMU MIPOMBIILJIEHHOCTH, peuieHue
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHEeNIne HEMETAIIIbI U UX COCAUHECHUS».

MeTasuibl M MX COeIMHEHUSA

OO0mmas xapakTepUCTUKa XMMHUYECKHX SJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HUX
nonoxkeHusa B Ilepuonnueckor cucreme xumuueckux snemeHToB [[. M. MenneneeBa u
ctpoeHuss atoMoB. CrTpoeHne MeTaiuioB. MeTrannnyeckas CBsI3b W METaJUIMYecKas
KpUCTAJUIMYECKass  peléTKa. OJJEKTPOXMMHUYECKUW  pAl  HANPSHKEHW  METaslIoB.
duznyeckue U XUMHUUYECKHE CBOMCTBa MeTayuioB. OOmue crocoObl MOJIy4eHHUs] METaJUIOB.
[lonsiTe O KOPPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(cTramb, 4yTryH, TIOpaTIOMUHUN, OpOH3a) 1 UX IPUMEHEHHE B OBITY M MIPOMBIIIUICHHOCTH.

[Ilemounble Metaiuibl: TmonokeHWe B llepuoanueckor cuUcTeME XUMHUYECKHX
anemenToB /. . MeHieneeBa, cTpoeHne UX aTOMOB, HaXOXJAeHue B rpupoje. dusnyeckne
U XUMHUYECKHUE CBOWCTBA (HA MmpuMepe HaTpus U Kanus). OKCUAbl U TUIAPOKCUIIBI HATPUS U
kanud. [I[puMeHeHune menoyHbIX METAJIIOB U UX COETUHEHUM.

[IlenoyHO3eMENIbHBIE METAJUIBI MarHuii M KallbI[ui: NojoxkeHue B Ileprnoanueckon
cucreme xumuueckux sneMenToB J[. M. MeneneeBa, CTpoeHUE UX aTOMOB, HAXO0XJIECHUE B
npupoae. dDusnueckne M XUMHUYECKHME CBOWCTBA MarHus W Kaibuus. Baxueimme
COCIMHEHUsI KalblMs (OKCUA, TUIAPOKCHI, conr). KECTKOCTh BOIBI W CIOCOOBI €&
YCTpaHEHHS.

AmomMuHui: nonokeHue B Ilepuoanyeckoil cucTeMe XMMHMYECKUX JJIEMEHTOB /I.
N. MenaeneeBa, CTpOEHHE aTOMa, HaXxOXJeHHUE B Npupoje. OPU3HYECKUEe U XUMHUYECKUE
cBOICTBa amfOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCUA U TUAPOKCUIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoguueckod cucTeME€ XUMUUYECKHUX HJIEMEHTOB JI.
N. MenneneeBa, cTpoeHrue aTtoma, Haxo)KaeHWe B npupoge. dusnyeckue U XUMHUYECKUE
cBoicTBa xene3a. Okcuabl, ruapokcuabl u conu sxenesa (II) u xenesza (III), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ 00pasllaMi METaUIOB U CIUIABOB, MX (PM3MUECKHUMH CBOWCTBAMH,
M3y4YCHUE pe3yJIbTaTOB KOppO3UH METAJJIOB (BO3MOXHO UCIIOJIb30BaHUE
BHJIEOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA KaJIbIUS W HATPHUS C BOJAOHU
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(BO3MOKHO HCMOJB30BAHUE BHJIEOMATEPUATIOB), HMCCIEAOBAHUE CBOWCTB >KECTKOM BOJBI,
npolecca ropeHust xeje3a B KUCIOpoJe (BO3MOXKHO MCIOIb30BAaHUE BHIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUs KAUECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KaJIbLIUs, AJIFOMUHUS,
uunka, sxenesa (II) u xemesa (IIl), menu (II), HabmromeHwe W omucaHHe MPOLIECCOB
OKpAaIllMBaHUS TUIAMEHW WOHAMM HATPHS, Kaldusd M KaiblHs (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCJeN0BaHWE aM(OTEpHBIX CBOMCTB THAPOKCHIA AIIOMUHUS U
TUAPOKCUA IMHKA, pEUIEHHE SKCIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BakHelnme metanisl
U UX COCTUHEHHUS.

XuMus M OKpy:Kawias cpeaa

BemecrBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BAHME BEIIECTB M XHMMHUYECKUX peakuuid B ObiTy. [lepBasg mnomomp mnpu
XUMHUYECKHUX 05KOTaX U OTPABIICHUSIX.

XuMuYeckoe 3arps3HeHHe OKpyKaromed cpeasl (IpeneibHash —JIOMyCTUMAs
KOHIIeHTpauus BeniecTs, ganee — [1/IK). Pons xumuu B penieHnn 3K0JI0TUYECKUX MPOOIIEM.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpaslloB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJHMEpHBIC
MaTEepUAIIBI).

Mesrcnpeomemmnuwie ceéazu

Peanu3anuss MeXnpeIMETHBIX CBA3€M MpU H3YyYEHHUH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIINUX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
MOHSTHM, SIBISIFOIIMXCS CUCTEMHBIMHU Ui OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHSATHUS: HAY4YHBIM (DaKT, TMIIOTE3a, 3aKOH, TEOPHs,
aHanM3, CHUHTE3, KiIaccuukamusi, MNEePUOJUYHOCTb, HAONIOACHHE, DSKCIEPUMEHT,
MOJIETUPOBAHUE, W3MEPEHHE, MOJENb, SBJICHUE, NApPHUKOBBIA 3(PQPEKT, TEXHOJIOTHUs,
MaTepHuabl.

®usnka: Marepus, aTtoM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIUZ, H30TOIbI,
pPaZMOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUYECKU 3apsl, NPOBOAHUKHU, IOIYIPOBOJHUKH,
JUBJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEI0, 00BEM, arperarHoe COCTOSIHHUE BEIeCTBa,
ras, pacTBOpP, paCTBOPUMOCTh, KPUCTAJUTHUECKas pelETKa, CTIUIaBbl, GPU3MUECKUE BETUYUHBI,
€IMHUIIBI U3MEPEHM S, KOCMHUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJTHIIE.

buonorusi:  ¢gorocunTe3, npixaHue, Ouocdepa, -HKOCUCTEMA, MHUHEpAIbHbIE
y10OpeHHsI, MUKPOIJIEMEHThI, MaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBRA.

I'eorpadusi: armocdepa, tumpocdepa, MHHEpanbl, TOPHBIE MOPOIBI, IOJIE3HBIC
MCKOIIaeMbl€, TOIIIMBO, BOJIHBIE PECYPCHI.
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TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne HanmeHnoBanue pa3aenoB U TeM MPOrpaMMBbl ‘ KonnuaectBo yacos DnexTpoHHbIe (ITUPPOBBIC)
n/m Bcero|| Kontponsusie I[IpakTudeckue 06pasoBaTeNbHbIE Pecypehl
paboThI paboThI
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peaKkum
1.1 |[ToBTopenue u yriayOieHHE 3HAHWI OCHOBHBIX Pa3/eiioB Kypca 8 S 1 bubanoreka [JOK
Kjacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHBIC 3aKOHOMEPHOCTH XMMUYECKUX PEaKIIMi 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
13 |DnexrpoauTnyeckas quCCONMAInsA. XUMUYECKAE PEaKIUH B 8 1 1 bubnmoreka [JOK
pacTBOpax https://m.edsoo.ru/7f41a636
|I/ITOro 10 pazzeny H 17 H
|Pa311e.11 2. HemeTa/lu1bI M UX COeIMHEHU S
2.1 ||OOmas xapakTepUCTHKA XUMHIECKHX 1eMeHTOB VIIA-rpynsL. 4 1 bubmmorexa [IOK
["anorensr https://m.edsoo.ru/7f41a636
2.2 ||O0mas xapakTepUCTUKA XUMHUUECKUX AIEMEHTOB VIA-TpyYIIIIbL. 6 bubmmoteka [JOK
Cepa u €€ coeTUHEHUS https://m.edsoo.ru/7f41a636
2.3 ||O6mas xapakTepUCTHKA XUMHUUECKUX IEMEHTOB V A-IPyIIIbI. 7 1 bubmmoreka [JOK
A30T, pocdop U UX COeAUHEHHUS https://m.edsoo.ru/7f41a636
2.4 |O0mas xapakTepruCcTHKa XUMUYECKUX 3JIeMeHTOB [V A-rpymmbl. 8 1 2 bubmmoreka [JOK
YTriepon ¥ KpeMHUH U UX COSAMHEHUS https://m.edsoo.ru/7f41a636
|I/IToro 0 pa3zaemy H 25 H
|Pa3zle.11 3. MeTaJL1bI M HX COeTHHEHUS
3.1 ||O6muue cBO¥CTBA METAIIIOB 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 || BaxkHelilne METaUIbl U UX COETUHEHUS 16 1 2 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636
HWtoro mo pazneny H 20 H



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

No HanmeHnoBanue pa3aenoB U TEM MPOrpaMMBbl KonuuectBo dacos DnexTpoHHbIe (ITUPPOBBIC)
n/m Beero|| Kontponsusie I[IpakTudeckue o6pasoBatesbHbIE pecypehl
paboThI paboTheI
|Pa311e.11 4. XuMus ¥ OKpY Kaouias cpeaa
4.1 |BemniecTBa M MaTepuaibl B )KH3HHU YeIOBEKa 3 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
|I/IT0ro 0 pasjeny H 3 “
PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
|OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 68 | 4 | 7 [
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INOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Ne Tema ypoka KonngectBo gacos ‘ DNEeKTPOHHBIE TUPPOBEIC
/m Bcero||KorTponbhsie ||IIpakTudyeckue 06pasoBaTeNbHBIC PECyPCEI
L paboThI paboTEI
1 |[[Teproauyeckuii 3aKO0H. 1 bubnuoreka [JOK
[eproandeckas cucrema https://m.edsoo.ru/00adb59e
XHUMUYECKHX dj1eMeHToB 1. 1.
| |Menpeneesa
2 |[3akoHOMEpHOCTH B U3MeHeHuu | 1 bubmmoreka [JOK
CBOMCTB XUMHYECKUX https://m.edsoo.ru/00adb6b6
AJIEMEHTOB IIEPBBIX TPEX
| ||mepuomos
3 |Knaccudukanus u 1 bubmuoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/00adb7e2
| ||HeopraHuMyecKuX BElIECTB
Buasl XuMu4ueckoil CBA3U U 1 bu6mmoreka [IOK
THUIIBI KPHCTAIHYECKUX https://m.edsoo.ru/00adbac6
| |[pemérok
5 |[KonTtposbHas padota Nel 1o 1 1
teme «[loBTOpeHHE U
yriy0JieHre 3HaHUH OCHOBHBIX
| |lpasnenoB Kypca 8 Kinacca»
6 |Knaccudukaiius XuMHUECKUX 1 bubnmoreka [JOK
peaKIMii 110 Pa3IuIHBIM https://m.edsoo.ru/00adbch0
| ||mpusnakam
7 |TToHsITHE O CKOPOCTH 1 bubmmorexa [IOK
XUMHUYECKON PEaKIuH. https://m.edsoo.ru/00adbe9a
[ToHsATHE O TOMOTE€HHBIX U
| ||reTeporeHHBIX peaKusIX
8 |[ToHsiTHE O XUMHUYECKOM 1 bu6nmoreka [JOK
paBHOBecHU. DaKTOPHI, https://m.edsoo.ru/00adc28c
BJIMSIFOIIIAE HA CKOPOCTh
XUMUYECKON PEAKLINU U
TIOJIOKCHUE XUMUYECKOTO
paBHOBECHS
9 ||OxucnureabHO- 1 bubmuoreka [JOK
| ||BOCCTaHOBHTENBHBIE PEAKIIMH https://m.edsoo.ru/00adcade
10 ||Teopust 3NEKTPOIUTHUECKOM 1 bubmmorexa [IOK
nuccoranui. CUIIbHBIE U https://m.edsoo.ru/00adcd68
| ||calble 3IEKTPOJIUTEI
11 |[MonHBIe ypaBHEHUS peaknuit 1 bubnnoreka [JOK
] https://m.edsoo.ru/00add448
12 | Xumuueckue cBoiicTBa KUCIOT | 1 bu6nmoreka [JOK

W OCHOBAHUM B CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKOMN

JUCCOIMall1

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

Tema ypoka

KonnyectBo yacos

DnekTpoHHbIE U(POBBIE
00pa3oBaTebHbBIC PECYPCHI

Bcero||KonTtponbhsie ||[IpakTuyeckue
paboThI paboThI

XuMHYEeCKUE CBOKCTBA cojieii B|| 1 bubmuoreka [JOK
CBETE IPEIACTaBICHHI 00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKOMN
JTUCCOLIMAIIUT
[TonsiThe o runponuse couen 1 bu6mmoreka [JOK

https://m.edsoo.ru/00add9d4
0O00011eHuE 1 1 bu6mmoreka [JOK
CHUCTEMATH3AIM 3HAHHMA https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. 1 1 bub6mmorexa [IOK
«Pemenne https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTATBHBIX 321249
Konrponsnas padora Ne2 o 1 1 bubmuorexa [IOK
TeMe «DIEKTPOTUTHYCCKAST https://m.edsoo.ru/00addecO
nuccouranus. XUMUYECKUe
pEaKIuu B paCTBOPAX»
OO1ast XxapakTepUCTHKA 1 bubmmoreka [IOK
raJloreHoB. XMMHUYCCKHE https://m.edsoo.ru/00addfe2
CBOICTBa Ha NMPUMEPE XJIOpa
XnopoBogopoa. CossiHast 1 bubnuorexa [JOK
KHCJI0Ta, XUMHYCCKUE https://m.edsoo.ru/00ade104
CBOMCTBA, ITOJIy4ECHHUE,
PUMEHEHUE
[Mpaktuyeckas padbora Ne 2o || 1 1 bubnnoreka [JOK
teme «[loxydeHue comnsHon https://m.edsoo.ru/00ade348
KHUCIIOTHI, U3y4YeHHE €&
CBOMCTB»
Brruncnenus no ypaBHEHUSAM 1 bubnuorexa [JOK
XUMHYECKHUX PEAKIIHiA, eCln https://m.edsoo.ru/00ade488
OJIMH U3 PEarcHTOB JIaH B
U30BITKE
OO1ast XxapakTepUCTHKA 1 bubmmorexa [IOK
s5eMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AJNOTPOIHBIE MOAU(PUKALIUN 1 bu6nuorexa [IOK
cepsl. HaxosxieHue cepsl U eé https://m.edsoo.ru/00ade64a
COETMHEHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoB0o10pO/I, CTPOCHHE, 1 bubmuoreka [JOK
bu3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuabl cepsl. CepHas 1 bubnmoreka [JOK
KUCIIOTa, GU3NIECKUE U https://m.edsoo.ru/00adea28
XUMHUYECKHE CBOICTBA,
MIPUMCHEHUE
XUMHUYECKUE PEAKITNH, 1 bu6mmoreka [IOK

JIC)KAIIHMEC B OCHOBEC

https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Tema ypoka ‘

KonnyectBo yacos

DnekTpoHHbIE U(POBBIE

00pa3oBaTebHbBIC PECYPCHI

Bcero||KonTtponbhsie ||[IpakTuyeckue
paboThI paboThI
IPOMBIIIJICHHOTO CII0c00a
MOJIYYEHUS CEPHOI KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpYKaroIien cpebl
COCZIMHEHUSIMH CEPbI
BrIunciieHue MaccoBOi 1011 1 bubmuoreka [JOK
BBIXO/Ia MPOYKTA PEaKIIUU https://m.edsoo.ru/00adec8a
OO1ast xapakTepUCTHKA 1 bubmuorexa [IOK
ssieMeHTOB VA-rpymibl. A30T, https://m.edsoo.ru/00adeea6
pacrpocTpaHeHue B IPUPO/JIE,
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA
AMMHaK, ero pu3nvYecKue u 1 bubmmoreka [IOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJIy4YEeHUE ¥ TPUMEHEHHE
[MpakTrueckas padora Ne 3o || 1 1 bubnunorexa LIOK
teme «[lonmydyeHne aMmmuaxa, https://m.edsoo.ru/00adf180
W3yYEHHUE €r0 CBOMCTBY»
A30THas KUCIOTa, ¢ 1 bubmuoreka [JOK
bU3HYECKUE U XUMUYECCKHE https://m.edsoo.ru/00adf306
CBOMCTBA
Hcnons3oBaHue HUTPATOB U 1 bubnnoreka [JOK
CoJIeli aMMOHUSI B Ka4eCTBE https://m.edsoo.ru/00adf518
MUHEPATBHBIX YIOOPEHHIA.
XUMUYECKOE 3arpsi3HEHUE
OKPYXKAaroIIel cpebl
COCMHEHUSIMH a30Ta
®docdop. Oxcua pocdopa (V) 1 bubnuoteka [JOK
u GocopHas KUCI0Ta, https://m.edsoo.ru/00adf68a
(bu3HYECKHE M XUMUICCKHEC
CBOWCTBA, MOJyYCHHE
Hcnonb3oBanue GocdaTos B 1 bu6nuorexa [IOK
Ka4eCTBE MHUHEPATbHBIX https://m.edsoo.ru/00adfc20
ynoopeHuit. 3arps3HeHue
MIPUPOIHOM cpenbl pochaTamu
Yriepon, paclipoCTpaHEHUE B 1 bubnmnoreka [JOK
npupose, Gu3nvecKue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Okcuabl yraepojaa, ux 1 bubnmoreka [JOK
bu3ryecKre 1 XUMUYECKHE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJIOrMYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcuioM yriepona (IV)
YronbHas KHCI0Ta U €€ COIu 1 bubnmoreka [JOK
) https://m.edsoo.ru/00ae006¢
‘HpaKTI/ILIeCKaSI pabota Ne 4 o H 1 H H 1 HBI/I6J‘II/IOTCK& [HOK
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Tema ypoka

KonnyectBo yacos

DnekTpoHHbIE U(POBBIE
00pa3oBaTebHbBIC PECYPCHI

Bcero||KonTtponbhsie ||[IpakTuyeckue
paboThI paboTEI
teme "[lonydenue https://m.edsoo.ru/00ae027e
YIJIEKUCIIOTO Ta3a.
KauecTBennas peakuus Ha
KapOoHaT-HOH"
[TepBoHavabHBIC TOHATHS 00 1 bubmuorexka [JOK
OpPraHMYECKUX BEIICCTBAX KaK https://m.edsoo.ru/00ae054e
0 COeIMHEHUSX Yriepoaa
Kpemuuii u ero coenHeHus 1 bubmumoreka [IOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast padota Ne 5. 1 1 bubnroreka [JOK
Peienne skcriepuMeHTaTbHBIX https://m.edsoo.ru/00ae0Obf2
3a7ad4 o teMe «BaxkHelmume
HEMETaJUIbl U UX COCTUHEHUS
KonrpoinbHas padota Ne3 mo 1 1 bubnunorexa LIOK
TeMe «BakHelIre HeMeTalIb https://m.edsoo.ru/00ae0el8
U UX COCTUHEHUS
OO01mas xapakTepucTHKa 1 bubnunoreka [JOK
XUMHYCCKHX 3JICMEHTOB — https://m.edsoo.ru/00ae103e
MeTalIoB. MeTamnieckas
CBSI3b M METaJTUYecKast
KPUCTAJUINYECKasl pEIIETKA.
duznyeckue cBONCTBa
METaJUIOB
XUMHYECKHE CBOHCTBA 1 bubmuorexa [JOK
METaJLIOB. https://m.edso0.ru/00ae1156
DNEKTPOXUMHUYECKHUM Psijl
HaIpsKEHUN METaJIOB
OO0mme cnocoOb! MOTyUYEHUs 1 bubnuoteka [JOK
MeTansioB. CIiiaBbl. https://m.edsoo.ru/00ae1156
Brruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKLUi, ECIH
OJINH U3 PEareHTOB COJICPKUT
pUMecH
ITonsTHE O KOppO3UU 1 bub6nuorexa [IOK
METaJLIOB https://m.edso0.ru/00ae1278
[[lenouyHbIe METATITBI 1 bubmuoreka [JOK
https://m.edsoo.ru/00ae14b2
Oxcubl ¥ THAPOKCUIBI HaTpust| 1 bubnuotexa [JOK
U KaJIus https://m.edsoo.ru/00ae14b2
[enouHo3eMenbHbIC MeTaUIbI | 1 bubmuoreka [JOK
— KaJIBIIUA ¥ MarHui https://m.edsoo.ru/00ae15e8
Baxxueiinne coe JuHEHUS 1 bu6nmoreka [JOK
KaJIbIIHs https://m.edsoo.ru/00ae15e8
0O0001eHne n 1

cHCTeMaTHu3alus 3HaHU!

18



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Tema ypoka

KonnyectBo yacos

DnekTpoHHbIE U(POBBIE
00pa3oBaTebHbBIC PECYPCHI

Bcero||KonTtponbhsie ||[IpakTuyeckue
paboThI paboThI
JKECTKOCTH BOJIBI M CIIOCOOBI 1 bubmuoreka [JOK
e€ ycTpaHeHus https://m.edso0.ru/00ae1886
[TpakTuaeckast padorta Ne 6 mo || 1 1 bubmuoreka [JOK
teme "YKEcTKOCTh BOIBI U https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHeHus "
AIOMUHUT 1 bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA 1 bubmuorexka [JOK
OKCHJIa ¥l THIIPOKCHIA https://m.edsoo.ru/00aelc64
Keneszo 1 bubmuoreka [IOK
https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCUIBI U COJIH 1 bubnmoreka [JOK
enesa (11) u xxenesa (111) https://m.edsoo.ru/00ae35e6
O60061enue u 1
crucTeMaTu3alus 3HaHUI
[MpakTrueckas padora Ne 7. 1 1 bubnunorexa LIOK
Pernienue sKCriepuMEHTAIbHBIX https://m.edsoo.ru/00ae3de8
3a7a4 no reme «BaxkHenmue
METaJIJIbl U UX COCITMHEHUS
Brlunciienns no ypaBHEHUSIM 1 bubnuoreka [IOK
XUMHYECKUX PeaKIuid, eCIin https://m.edsoo.ru/00ae1750
OJIMH U3 PeareHTOB JIaH B
M30BITKE U COJAEPIKUT
npuMmecu. Beruncienus
MacCOBOM J0JIM BbIXOJA
MPOJYKTa PeaKIuu
0O0001eHne u 1
CUCTeMAaTH3aIHsl 3HAHHUHA
KontponsHas padota Ne4 mo 1 1
Teme «BakHeime MeTalibl 1
WX COCTMHEHUS»
BemecTsa u marepuansl B 1 bubnmnoreka [JOK
MOBCEHEBHOM KU3HU https://m.edsoo.ru/00ae3f50
YelioBeKa
XHMHYECKOE 3arpsi3HeHUe 1 bubnuorexa [JOK
OKpY’KaroIen cpeibl https://m.edsoo.ru/00ae4270
Ponb XMy B perieHun 1 bub6nuorexa [IOK
9KOJIOTHYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
PesepBHbIit ypok. O606mmenne | 1 bubmuotexa [JOK
M CUCTEMATHU3AlN 3HAHUA https://m.edsoo.ru/00ae0d0a
PesepBHbIit ypok. O606mmenne | 1 bubmuorexa [JOK
M CUCTEMATHU3AlN 3HAHUHA https://m.edsoo.ru/00adb33c
Peseprublii ypok. O6o0menue || 1 bubnmnoreka [JOK

¥ CHCTEMAaTH3aIys 3HaHUH

https://m.edsoo.ru/00ad9ch?2
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KonnyectBo yacos

DnekTpoHHbIE U(POBBIE
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No Tema ypoka

n/n Bcero||[KontponbHbre|| [paxtiueckne||  ©OPa30BATEIbHbIE pecypChl
paboThI paboThI

OBIIEE KOJIMYECTBO YACOB|| 68 4 7

[10 ITPOTPAMME
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