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HOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMUHU Ha YPOBHE OCHOBHOTO O0IIETO 00pa30BaHUs B COOTBETCTBUH C:

1. ®enepanbubiM 3ak0HOM OT 29.12.2012 Ne 273 — @3 «O06 obpazoBanuu B Poccuiickoii
denepauuny,

2. ®enepanbHBIM TOCYAAPCTBEHHBIM 0O0pa30BATEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro
o0Opa3oBaHus, YTBEpKIEHHBIM IpHKa3oM MuHHcTepcTBa MpocBemeHus Poccuiickoi
@eneparun ot 31.05.2022 Ne 287 «O6 yrBepkaeHHH (PelepatbHOTO roCyIapCTBEHHOTO
00pa30oBaTeILHOTO CTaHIAPTa OCHOBHOTO 00MIeT0 00pa3oBaHuUs»,

3. mpuka3zoMm MunuctepcTa npocsemenust Poccuniickoit @enepanuu ot 18.08.2022 Ne 568
«O BHeceHMH U3MEHEHUH B (denepanbHbIE TOCYJAapCTBEHHBIN 00pa30BaTeIbHBIN
CTaHJapT OCHOBHOTO O0IIEero oOpa3oBaHuUs, YTBEPXKAECHHBIM HpukazoM MuHHCTEpCTBA
npocsernieHus: Poccutickoit @enepanun ot 31 mas 2021 r. Ne 287,

4. npuxazom MunucrepctBa npocseuieHust ot 18.05.2023 Ne 370 «OO yrBepKIeHUH
(dbenepanbHON 00pa30BaTEIHHOM MPOTrPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs.

5. @epaepanpHas pabouas nmporpaMMa OCHOBHOTO 00I1Iero oopazoBanusi Xumus (6a30BbIi
ypoBeHB) (17151 8—9 KmaccoB 0Opa30BaTENbHBIX OPTaHU3AINN )

COCTaBJICHA HA OCHOBE TPEOOBaHMI K pe3yabTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTEIbLHOM
MpOrpaMMbl OCHOBHOTO 001iero o6paszoBanus, npeactaBieHHbix B @T'OC OOO, a takxke Ha
ocHOBe (hemepaibHON paboveld MPorpaMMBbl BOCITUTAHUS U C YIETOM KOHIETIIINHU TIPETIOIaBaHus
yaeOHOro npeamera «XuMus» B 00pa3zoBaTeNbHbIX opranuzanusax Poccuiickoit @eneparui.

[IporpaMma mo XumMuu nOa€T MOpEACTaBIEHHWE O LENsIX, OoOIeld cTpareruu oOydeHus,
BOCIIMTAHUS W pa3BUTHs OOYyYalOIUXCsS CPEACTBAMH Y4YEOHOIO IpEeIMETa, YCTaHABJIMBAET
00s13aTesIbHOE MPEAMETHOE COJepKaHKe, MpeaycMaTpuBaeT paclpesielieHue ero 1o KjiaccaM U
CTPYKTYpUPOBaHHUE IO pa3AeiaaM M TeMaM IPOrpaMMbl 0 XUMHH, ONIPEEIIsieT KOJIUYECTBEHHbIE
U KAYeCTBEHHBbIE XAPAKTEPUCTUKHU COJEPKAHUS, PEKOMEHIYEMYI0 IOCJIEI0BATEIBHOCTh
U3YUYEHHs] XUMHUH C YYETOM MEXKIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTro
Ipolecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOKHOCTU IpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHsS OCHOBHOW 00pa3oBaTeIbHOM MporpamMmbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TAKKe TPEOOBAaHUM K pe3ybTaTaM 00y4eHHs] XUMHH
Ha YypOBHE LeJed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIBHOM
NeATelbHOCTH 00y4aroIerocs o OCBOCHUIO y4eOHOr0 COJIepKaHMsL.

3HaHUE XUMHH CIYKUT OCHOBOW Ui (POpMUPOBAHUS MUPOBO33PEHUS 00yUaroIErocs, ero
IIPEJCTaBICHUN O MaTEpPUAIIBHOM €JMHCTBE MHpPa, BXKHYIO POJIb UTPatOT (GopMUpPYyEMbIe XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKO, MUILEBOM U SKOJIOrHYeCcKOl 6e30IacCHOCTH, IPOOIeM 3/IpaBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEH sl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011eH U (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHKE MBIIIJIEHUSI U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaronuxcs,
HaBBIKOB ~ MX  CAaMOCTOSITEIbHOM  y4yeOHON  JesITEeIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
npodeccuoOHaNbHON 1eATEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOJbI U YeNIOBEKa, SABISETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;



CrocoOCTBYeT (OPMUPOBAHHMIO IICHHOCTHOTO OTHOIIEHUS K ©CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOJE, K UYEJIOBEKY, BHOCHT CBOH BKJIaJ] B JKOJOTHYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlaHHbIE HAIpaBJICHUS B OOYUYECHUU XHMHH 00ECIEUYMBAIOTCS CHEIU(PUKON CONEp:KaHus
y49e0HOTO TMpeaMeTa, KOTOPBIA SIBJISICTCS TENAarorudeckKd aJalnTHPOBAHHBIM OTPAKCHUEM
0a30BOI HAYKH XUMHUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHHsS OPUCHTHPOBAH HA OCBOCHHE
00yJaIONTUMUCS CHCTEMBI TICPBOHAYATBHBIX IMOHSATHI XMMHUH, OCHOB HEOPraHMYECKOH XUMUU U
HEKOTOPBIX OT/ICIbHBIX 3HAUUMBIX MOHITHH OPraHUYeCKOU XUMUU.

CrpykTypa coaep:KaHus MPOTrpaMMbl TI0 XUMHH CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydenuro. CojeprkaHue CKIQJbIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHUH O XUMHYeckoil peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OpTraHM30BaHbI IO MPUHIMITY TOCJIEI0BATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE
TEOPETUUYECCKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO Y4€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHaeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHHUH aTOMa M XUMHYECKOU CBSI3H,

— TIPE/ICTABJICHHUH 00 DJIEKTPOTUTHYECKON TUCCOIMAIINH BEIIECTB B PaCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH TIOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS TOCIEIOBATEIHLHO OT OJHOTO YPOBHS K JPYrOMYy,
BBITIONTHSSL (DYHKIIMU OOBSICHEHUS W TPOTHO3MPOBAHUS CBOWCTB, CTPOEHHUS W BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOJyYEHHUSI U3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUUYECKON COCTABJISIONIEH HAy4HOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW HPUPOIBI,
LIEHHOCTHOTO OTHOILIECHHS K HAyYHOMY 3HAaHHUIO U METOJIaM MMO3HaHUs B Hayke. M3yueHue xumuun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee MH3YYCHHBIX YUYEOHBIX TPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiacce» U «DPusuka. 7 Kjiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3aiadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHU, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKu, B
MPHOOIIEHNN K HAyYHBIM METOJaM MO3HAHUS MTPU U3YYECHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU I[IO3HABATENbHBIX YMEHHUH M HMX MPUMEHEHHH B Y4eOHO-
M03HABATEIBHON U y4eOHO-UCCIIEIOBATENbCKON AEeSITeTbHOCTH, OCBOCHHUU IMpaBui 0€30MacHOro
oOpallleHus ¢ BelIeCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHHM XUMUU HAa YpPOBHE OCHOBHOTrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUYCHUE
MPUOOpPETH TaKue e, KakK:

— (opmupoBaHUE WHTEIIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOW agamTUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOYYeHHs Ha CHCTEMaTHYeCcKoe MpUOOIIeHHe OOyJaroumxes K
CaMOCTOSITEIbHOM ~ IO3HABATEJNIBHOW  JESATENbHOCTH,  HAaydyHbIM  METOJaM  TMO3HAHUf,
(hOopMUPYIOIUM MOTHBAIIMIO M PA3BUTHE CTIOCOOHOCTEH K XMMUM;



— olecrieueHue YCIOBH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3sHooOpa3HOW NESATETbHOCTH, TMO3HAHUS U CaMOIIO3HAHMSA, KIIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAYCHHE JIJIsl PA3JIUYHBIX BUJIOB JIEATEILHOCTH;

— gopmupoBanue o0mEel PyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YUCJIE YMEHHUN OOBSICHATH W OLIEHUBATh SIBJIICHUS OKPY)KAIOLIEr0 MUPA, MCIOJIb3Yys 3HAHUS U
OTBIT, TOJYYCHHBIC TMPU HU3YYCHUU XUMHUHU, MNPUMEHATh WX TMPU pPEHICHUH MpodiieM B
ITIOBCETHEBHOW KU3HU U TPYJOBOM ACSATEIBHOCTH;

— GopmupoBaHue y 00YJAOIIHUXCSI TYMaHUCTUYCCKIX OTHOIICHHUH, ITOHUMAaHMSI IEHHOCTH
XMMUYECKUX 3HAHWUHU Il BBIPAOOTKH SKOJOTUYECKH IIEIeCO00pa3HOro TOBEICHUS B OBITY U
TPYAOBOM NEATEIBHOCTH B LEJAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOIIEH MPHUPOIHOU
Cpelbl;

— pa3BUTHE MOTUBALMU K O0YyYEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
po@uiIs U HANPaBICHHOCTH JajibHeHIIero o0yyeHus.

OO01iee yuCiIO YacoB, OTBEIEHHBIX Ul MU3Yy4EHHUS] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocTaBiseT 136 JacoB: B 8 kimacce — 68 gacoB (2 yaca B Hejienmo), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/bHBIE XUMHYECKUE TOHATHS

IIpeamer xumuu. Posb Xxumuum B KM3HHM 4elnoBeka. XUMHA B CHCTeMe HayK. lena u BeniecTBa. DU3MYECKHE CBOWCTBA BELIECTB.
ArperaTHoe cocTosiHue BeniecTB. [loHsATHE 0 MeTOax Mo3HaHUs B XUMHHU. UrcThie BemecTBa u cMecu. CrocoObl pa3ziesieHus: cMeceii.

ATOMBI M MOJNEKYNIbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKUX 3J€MEHTOB. lIpocTeie W CIOXKHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHUE.

Xumnueckas Gopmyra. BaleHTHOCT aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa BemiecTB. OTHOCUTEbHAS aTOMHAS
Macca. OTHOcUTeNbHas MOJIEKYJIsipHas Macca. MaccoBasi 10151 XMMUYECKOTO AJIEMEHTA B COCMHEHUU.

KomnuecTtBo BemecrBa. Mosbs. MonsipHast Macca. B3auMOCBSA3b KOJIMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IMHMI] BemecTBa. Pacuérel
o opMyIaM XHMHUYECKHX COCAMHEHUIH.

Ou3nueckue W XUMUYECKHE SBIICHUS. XHWMHUYeCKas peakius W e€ MpHu3HaKW. 3aKOH COXPAHEHHS MacChl BEIECTB. XHWMHUYECKHE
ypaBHeHHs. Kinaccupukarus XUMHYECKIX peakiuii (COeTMHEHNs, pa3JIoKeHNUs, 3aMEIeHHs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TMOCYIOH, ITpaBUiiaMu paboThl B 1abopaTopuu U npuéMamMu oOpaiieHus ¢ JIabopaTopHBIM 000PyTIOBaHUEM,
M3y4YeHUE M ONMCcaHne (PU3NUECKHX CBOMCTB 00pa3IlOB HEOPTAHMUECKHUX BEIIECTB, HAOII0IeHNEe (PU3NUECKUX (TUIaBJICHHE BOCKA, TasHUE JIb/IA,
pacThpaHue caxapa B CTYNKE, KUIEHHE M KOHJEHCAlMsl BOJbI) M XHMHUYECKUX (TOpEHHE CBEYH, MPOKATMBAHHE MEIHON IPOBOJIOKH,
B3aUMO/ICHCTBUE MeJla C KUCIIOTON) SIBICHUN, HAOII0ACHNE U ONKMCAHKWE MPU3HAKOB MPOTEKAHHsI XUMUYECKUX PeaKIMil (pa3iokeHHue caxapa,
B3aUMO/ICHCTBUE CEPHON KHUCIOTHI C XJIOpUAOM Oapus, pasziokenue ruapokcuga meau () mpu HarpeBaHuM, B3auMOJEHCTBHE JKeJe3a C
pactBopoMm comu menu (1), u3ydenue cnocoOGOB pa3fefieHus CMeceil: ¢ MOMOIIBI0 MarHuTa, (GUIbTPOBAaHUE, BbIIAPUBAHUE, AUCTUILIALINSA,
xpomatorpadusi, IpoBeJeHHE OUYMCTKH MMOBAPEHHOM COJM, HAOIIOJCHHE U OMHCAHUE PE3Y/IbTaTOB IPOBEICHHS OMbITA, WILIOCTPUPYIOUIETO
3aKOH COXPaHEHMsI MaCChl, CO3JJaHie MOIeTIeil MOJIeKYI (IIapOCTEP>KHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKNX BelIeCTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucmopo — aneMeHT U mpoctoe BemecTBo. HaxoxieHue Kucinopoaa B mpupoie, Gu3ndeckue u
XUMHUYECKUe cBoiicTBa (peakuuu ropenusi). Okcunpl. [lpumenenue xucnopoma. CrmocoObl MOJydeHHS KUCIOpoJa B JabopaTopuul U
npoMelieHHocTH. KpyroBopoT kucinopoaa B npupoje. O30H — aluioTporiHas MoIu(pUKalus KUCIOpoaa.

TennoBoit 3¢ ekt XuMHUUYeckoi peakluu, TEPMOXUMUYECKHE YPABHEHNUS, IK30- M SHAO0TEPMHUUECKUE peaku. TOMIMBO: yroib U METaH.
3arps3HeHue Bo3/lyXa, yCUIeHne MapHUKOBOTO 3¢ dekra, pazpylieHrue 030HOBOTO CJIO05I.

Bonopoa — sneMeHT u mpocrtoe BemiecTBo. HaxoxkaeHue Bogoposa B MpHpoJie, (pusndeckne U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE,
crnocoObl noydeHus. Kuciotsl u comm.



Monsipublii 00bEM ra30B. Pacu€Tel M0 XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cBorcTBa BoAbL. Bona kak pactBopureins. PacTBopsl. HackleHHbIE M HEHACHIILIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEIIECTB
B Bojie. MaccoBasi /10J1s BEllleCTBA B pacTBOpe. XMMHUECKUE CBOMCTBA BOJbl. OcHOBaHuUsA. Posib pacTBOpPOB B MPUPOJAE U B KU3HU YEIOBEKA.
KpyroBopoT BojbI B Iipupoe. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa ¥ 0YMCTKA PUPOIHBIX BO.

Knaccupukanus nHeopranmyeckux coeanHeHnid. Oxcunpl. Kimaccudukamms oxcumoB: cosieoOpasyiommue (OCHOBHBIE, KHCIIOTHEIE,
amdoTepHbIe) 1 HecoeoOpa3zyroniie. Homenknarypa okcuoB. @u3nueckue U XkMUYECKUe CBOMCTBA OKCHIOB. [losrydeHne oKcHIoB.

OcHoBanus. Knaccupukanus ocHoBaHM: MIENOYM M HepacTBOpuMble ocHOBaHMs. HomeHknarypa ocHoBaHuil. ®usnyeckue u
XUMHYECKHE CBOMCTBA OCHOBaHWM. [lomydeHne 0CHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. Ousndeckne U XUMUYECKHE CBOMCTBA KUCIIOT. P/l akTMBHOCTH METaJIJIOB
H. H. bekerona. [lonyyeHnne KUCIoT.

Comu. Homenknatypa coseil. @u3nueckre 1 XMMHYECKHE CBOMCTBA coJiel. [losrydaenne comnent.

I'enernueckas cBs3b MEXKAY KiacCcaMU HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuil IKCnepumenm:

KauyeCTBEHHOE OIpe/IeJIeHHe COJEepKaHUsl KHUCIOpOoJia B BO3JAyXe, IMOJIydeHHe, coOupaHHe, pacro3HaBaHUE M H3y4yeHUE CBOMCTB
KHUCIIOpO/ia, HAaONI0IeHWEe B3aWMOJICUCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HHUKHOBEHHMS M TPEKpalleHHus TOpeHus (moskapa),
O3HaKOMJIEHHE C oOpa3lamMH OKCHIOB M ONHCAaHHE MX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAaHME U W3Y4YE€HHE CBOMCTB BOAOPOIa
(ropenue), B3aumoaeicTBre Bogopoa ¢ okcunom meau (1) (Bo3MokHO MCIONB30BaHKE BUICOMATEPHAIIOB), HAOIIOIeHHE 00pa3IoB BEIIECTB
KOJIM4ecTBOM | MoJib, HcciieoBaHHE OCOOCHHOCTEW pPacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTBHIO, MPUTOTOBIEHHWE PACTBOPOB C
onpeneaEéHHON MacCOBOM J0Jel pacTBOPEHHOTO BEIISCTBA, B3aUMOJICHCTBHE BOJABI C MeTaIaMU (HATPHEM M KajbIleM) (BO3MOXKHO
UCII0JIb30BAHME BUJEOMATEPHUATIOB), HCCIENOBaHHE OO0pa3ll0B HEOPraHHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIOJEHHE H3MEHEHUS
OKpacKH MHAUKATOPOB B pacTBOpAX KUCIOT U IIeNouel, n3ydeHue Bzaumoaeiicteus okcuna meau (1) ¢ pactBopom cepHOl KUCIOTHI, KUCIIOT C
MEeTaJUlaMH, pPeakUuid HEUTpaTu3aluy, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAHWI, BBITECHEHHME OJHOTO MeETajla JPYyruM M3 pacTBOpa COJIH,
penieHue HKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellne Ki1acchl HEOPraHUYEeCKUX COCTUHEHUI.

Ilepuonuyeckuii 3axoH u Ilepuoanyeckasi cucremMa xumMmudeckux 3jeMeHToB . U. MenaeneeBa. Ctpoenne aToMmoB. XUMHYECKast
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUHN

[lepBpie MOMBITKM KJIacCU(PUKAIIMM XUMHUYECKHUX dJeMeHTOB. [loHSTHE O Trpynmax CXOJHBIX JJIEMEHTOB (IIENOYHBbIE U
IeJIOYHO3EMETIbHbIE METAIJIb, TaJIOTEHbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpPbIe 00pa3yroT aM(POTEepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepnoanueckuii 3akoH. [lepuonnyeckas cucrema xummudeckux aeMeHToB 1. M. MenneneeBa. KopoTkonepuoiHas U JUIMHHONIEPUOIHAS
dopmbr Tlepuonmyeckoit cuctembl xumudeckux snemeHToB [I. WM. MenneneeBa. Ilepuoast u rpynmbl. Dusudeckuii CMBICT MOPSIKOBOTO
HOMEpA, HOMEPOB NI€PHOJIa U IPYIIIBI AIEMEHTA.



Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHsl. CTpOEHHE IEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XMMHUYECKUX
aneMeHToB llepuoanueckoi cucremsl J[. M. MenpaeneeBa. XapakTepUCTUKAa XMMHYECKOTO 3JIEMEHTA IO €ro noJiokeHuro B Ileproanueckoi
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU HM3MEHEHHs Paguyca aTOMOB XMMHYECKHUX JIEMEHTOB, METAUNIMYECKUX M HEMETAJUIMUECKUX CBOMCTB IO IpyMIaM U
epuoam.

3nauenue [lepuonuueckoro 3akoHa u llepuonnyeckoil CHUCTEMbl XMMHYECKUX 3JIEMEHTOB Uil pa3BUTHS Hayku W npaxktuku. /1. U.
MenpeneeB — y4€HbIM U TPaKIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJIsIpHAs U HEMOJISPHAS) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp oxucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHbIE peakuuu. lIpormeccsl oOkuciieHus U BoccTaHOBIEHUA. OKUCIUTENH WU
BOCCTaHOBUTEIIH.

Xumuueckuil IKcnepumenm:

u3ydyeHue OoOpa3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aUMOJCHCTBHE THIPOKCHIA LHMHKA C PACTBOPAMHM KHUCJIOT U IIEI0Yei,
MIPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOIIUX TMPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui (TOpeHue, peakluuu pa3ioKeHHs,
COCTMHEHUS ).

Meosrcnpeomemmnnie ceasu

Peanu3zanus MeXnpeaAMETHBIX CBA3€H MPU U3y4EeHUH XUMUU B 8 KJIaCCe OCYLIECTBIISETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX eCTECTBEHHO-
-HAyYHBIX TOHATHN, TaK U MMOHATUH, ABIISIOIINUXCS CUCTEMHBIMU IS OTAENIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIMKIIA.

OO01ue ecTecTBEeHHO--HAyYHbIE MMOHATHUS: HAY4YHBIN (akT, TUIIOTe3a, TeOpus, 3aKOH, aHaJIN3, CUHTE3, KiacCUpUKaIus, IepUOAUYHOCTb,
HaOJI0/IeHNE, SKCIIEPUMEHT, MOACITMPOBAaHNE, U3MEPEHUE, MOJIENb, ABJICHUE.

®du3nka: Marepusi, aTOM, JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIbI, paJuOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3apsi,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHHE BEIIECTBA, I'a3, (PU3WYECKUE BEIUYUHBI, €AMHUIIBI U3MEPEHUs, KOCMOC, IUIaHEThl, 3BE3MbI,
CounHize.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, OJIE3HBIE HCKOMIaeMbIe, TOTLITUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peaKus

[lepuoanueckuit 3akoH. llepronnueckas cucrtema xumuyeckux snemeHToB JI. . MengaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB XMMHYECKHUX 3JIEMEHTOB INEPBBIX TPEX NEPHOJOB, KaJIWs, KaJblLMsl U UX COCIMHEHUN B COOTBETCTBMM C IOJIOKEHUEM
2JIEMEHTOB B lleproanueckoil cucteMe U CTPOCHHUEM X aTOMOB.

Crpoenue BemecTBa: BUABl XUMUYECKOW CBS3H. THIBI KPUCTAUIMYECKMX PELIETOK, 3aBUCHMOCTb CBOMCTB BEIECTBA OT THIIA
KPUCTAJJIMYECKON PEIIETKN U BUAA XMMHUYECKOH CBSI3H.



Knaccudukarnuss 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHUYECKHE CBONCTBA BEHIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kaccam
HEOPraHUYeCKUX COCAMHEHUHN, TeHETUYECKast CBSI3b HEOPTaHMUYECKUX BEILIECTB.

Krnaccudukanuss XUMHYECKAX pPEAKIHUNA M0 PA3IMIHBIM NpH3HaKaM (10 YHCIy W COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIICCTB, IO
TerIoBOMY 3((eKTy, 0 M3MEHEHUIO CTEIICHEeH OKHCICHHUS XMMUYECKHX DJIEMEHTOB, 0 OOpaTUMOCTH, MO yYacTHIO KaTaln3aropa). DK30- U
SHIOTEPMHUUECKHUE PEAKIIUU, TEPMOXUMHUYECKIE YPABHEHUSI.

[TonsiTHe O CKOpOCTH XUMUYECKOU peakiuu. [ToHsATHE 00 0OPaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusaX. [[oHATHE 0 TOMOTEHHBIX
u rereporeHHbIX peaknusx. [lonstue o karanuze. [loHsTHe o xumMuyeckoM paBHOBecuH. DaKTOPHI, BIUAIONIME HA CKOPOCTh XUMUUYECKOU
peaKIMK 1 MOJOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTENIBHBIC PEAKIMH, SJICKTPOHHBIA OalaHC OKHCIMTEIbHO-BOCCTAHOBUTEIbHON peakiuu. CocTaBieHue
ypaBHEHUN OKHUCIUTEIHbHO--BOCCTAHOBUTENBHBIX PEAKIIUMA C UCTIOIB30BAHNEM METO/IA JIEKTPOHHOTO OallaHca.

Teopust NEKTPOIUTUUECKON TUCCONUALMU. DIICKTPOJHUTHI U HEAIEKTPOJIUThI. KaTHOHBI, aHHOHBI. MeXaHW3M IHCCOLMAllUA BEUIECTB C
pPa3IUYHBIMU BUJAMU XUMUYECKOH CBsi3u. CTeneHs Aucconmuranui. CUIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

Peakun monHOro oOMeHa. YCIIOBHS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA, TOJHBIC U COKpAIEHHBIE NOHHBIC YPAaBHEHHS PEaKIIHil.
CBoiiCTBa KHUCIIOT, OCHOBAaHUW W COJIEW B CBETE MPEACTABICHUN 00 AIEKTPOJMTHYECKON aucconmanuu. KadecTBeHHBbIE peaKkIMi Ha HOHBI.
[TonsiTHEe O THAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICISAMHU KPUCTAJUTMYECKUX PEMIETOK HEOPTraHWYECKUX BEIIECTB — METAJUIOB W HEMETa/uloB (rpadura W aaMmasa),
CJIOKHBIX BEIIECTB (XJIOpHIa HATPHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW PEaKIMH OT BO3JCHCTBUS Pa3IMUHBIX (aKTOPOB,
HCCIe0BaHUE DJICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AWCCOIMAIMKM KHUCIIOT, IIeJioueld W coJied (BO3MOYKHO HCIIOJIh30BaHUE
BHJICO MAaTE€pHUAJIOB), TMPOBEIECHHUE OIBITOB, WUTIOCTPUPYIOIIUX IMPU3HAKA NPOTEKAHHWS pEaklMid MOHHOTO oOmeHa (oOpa3oBaHHME oOcCajKa,
BBIJICJICHHE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB, WILUTFOCTPUPYIOIIHUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIUi (TOpEeHre, pEeaKIuu
pasloKEHUsI, COCTUHEHUsS), paclo3HaBaHUE HEOPraHWYECKUX BEIIECTB C IIOMOINBID KAdeCTBEHHBIX pEAKIMH Ha HWOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTanasl M uX coeTHHEHHS

OO0mrast xapakTepucTHKa TaJoreHoB. OCOOCHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHBIC CTENEHW OKHCIeHHS. CTpoeHue W (QU3NYECKUE
CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTGHOB. XMMHUYECKHE CBOWCTBAa Ha IpHUMEpe XJopa (B3aUMOJCHCTBHE C MeTaUIaMH, HEMeTaUIaMH,
mienioyamu). XjopoBogopo. CoisiHas KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHue, NmpuMeHeHue. JleiicTBue xjopa M XJOpOBOJOpOJa Ha
OpraHu3M 4yejoBeka. BaxkHeillne xJIOpUIbl U UX HAXOKICHHUE B IPUPOJIE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOEHHUs aTOMOB, XapakTepHbIE CTEeNeHHU OKucieHus. CTpoeHHue U
(duznuecKkue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJIOTPOMHBIE MOIU(GUKALNUNA KHUCIOPOJIa U Cepbl. XUMHUYECKHE CBOWCTBA
cepbl. CepoBOJIOpOJ, CTpOeHUE, (PU3UYECKHEe U XUMHUYEcKHue cBoicTBa. OKCHIBI CEpbl KaK MPEACTABUTENH KHUCIOTHBIX OKCcHIIOB. CepHas



KHCIOTa, (PU3MYECKHe M XMMHUYECKHe CBOMcTBa (0OIIME Kak NpPEACTAaBUTENs Kilacca KHCIOT M creruduueckue). XUMHUYECKHE DPEaKluy,
JeKalle B OCHOBE IMPOMBIIIICHHOTO crocoba IMoyydeHHus cepHoOi KucioThl. llpumenenue cepHoil kucnoTel. COJM CEpHOW KHUCIOTHI,
KauecTBEHHasl peakius Ha cyinbdar-uoH. Haxoxnenue cepbl u €€ coequHEHUI B npupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKaoLEH Cpeibl
COEJIMHEHUSIMU Cephbl (KUCIOTHBIE TOK/H, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOObI €10 MPeA0TBPAILEHUS.

OOmas xapakTepuctuka 3JeMeHTOB VA-Tpynmnbl. OcoOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC CTEIEHW OKHCICHHS. A30T,
pacrpocTpaHeHe B mpupoje, pusnueckiue U XuMU4eckue cBoiictBa. KpyroBopoT azora B mpupojae. AMMHAK, ero (U3NIeCKue U XUMUYECKHE
CBOICTBa, nosyyeHue U npuMmeHeHue. Cosin aMMOHHUS, UX (U3NYECKHUE U XMMHMUYECKUE CBOWMCTBA, MpuMeHeHHe. KauecTBeHHasl peakuusi Ha
MOHBl aMMOHHUA. A30THas KHCJIOTa, €€ MoJydeHHe, (u3MYecKue M XUMHYECKHe CcBoicTBa (0OIIME Kak MpeAcTaBUTENs Kilacca KHUCIOT U
cnenuduueckue). lcrnonb3oBaHMe HUTPATOB U COJEM aMMOHHUS B KauyecTBE MMHEPAIbHBIX YAOOpeHHH. XHUMHYECKOoe 3arpsi3HEHHe
OKpY)Kalolllel cpelbl COETUHEHHSIMH a30Ta (KHUCIOTHBIE MO, 3arps3HEHHE BO3JyXa, MOuBbl M BOJ0EMOB). docdop, amroTponHbie
Moupukamuu docdopa, pusnueckne n xumuueckue cpoiictBa. Oxcun dochopa (V) u dochopHas kuciaora, pU3NIECKUEe U XUMUUYECKUE
CBOICTBa, mosryueHue. Mcnonb3zoBanue GpochaToB B KaU€CTBE MUHEPATBHBIX YA0OPEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTpOEHHS aTOMOB, XapaKTepHbIE CTENEHU OKUCIEHHs. YTJIEepos,
AJUTOTPOITHBIE MOJU(UKAIINU, PAaCIPOCTPAHEHHE B TMPHUPOJE, (Pu3nyeckue M XUMHUYECKHE CBOWCTBa. AjcopOrus. KpyroBopoT yriepoma B
npuposae. Oxkcuapl yriaepojaa, Ux (U3MUEcCKHe M XUMHYECKHME CBOWCTBA, JEHCTBHE Ha KMBBbIE OPraHU3Mbl, MOJYyYeHHE U MPUMEHEHHUE.
DKOJIOTHYECKHE TPOOIEeMBbI, CBs3aHHbIE C Okcuaom yriepoaa (IV), rumore3a riao0aqbHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIA d(DQEKT.
VYronpHas kucnotra u e€ coyim, uX GU3NYECKUEe U XMMHUYECKHE CBOMCTBa, MOJydYeHHEe M NMpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHsl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEIULIMHE, POMBIIUIEHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEAUHEHMSIX yriepoja (MeTaH, 3TaH, ATHJIEH, alleTHJIEH, 3TaHOJI,
TIIMLEPUH, YKCycHas kuciota). IlpuponHble MCTOYHHMKH YriIeBOAOPOAOB (YTrojb, MPHUPOAHBIMA Tra3, He(Th), MPOAYKTHI HX MEepepadOTKU
(6eH3uH), uxX poJib B ObITY U MPOMBINITIEHHOCTH. [IoHATHE 0 OHMOJIOTUYECKU BaXKHBIX BEIIECTBAX: KHUpax, Oenkax, yrieBojJax — U UX POJIH B
KU3HU YelloBeKa. MarepralibHOE €IUHCTBO OPraHMUECKUX U HEOPraHMYEeCKUX COCTUHEHHI.

Kpemuuii, ero d¢usnyeckne W XUMUYECKHE CBOMCTBa, mHojydeHue u mnpuMmenenue. CoeauHeHus KpemMHuss B mpupone. OOuiue
npenctaBieHust 06 okcuae kpemuus (1V) u kpemuueBoil kucnore. CUIMKAThI, UX UCHOJIH30BAHUE B OBITY, B IPOMBILIUICHHOCTH. BaxHeiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, jkene300eToH. I[IpoGieMbl 0e30MacHOr0 HCIOJIb30BAHUSI CTPOUTENBHBIX
MaTepHUaoB B MOBCEAHEBHON KU3HU.

Xumuueckuii Ixkcnepumenm:

U3y4eHHe 0O0pas3I[OB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTHI, TPOBEACHHE KAaYECTBEHHBIX PEAKIM Ha XJIOPHUI-HOHBI U
HaOI0/IeHNe MMPU3HAKOB MX MPOTEKAHUSs, OTBITHI, OTpakaromre GU3NIecKue 1 XUMUYECKIEe CBOMCTBA TaJIOTEHOB M UX COSTUHEHHH (BO3ZMOYKHO
UCIOJb30BAHME BHUIECOMATEPHATIOB), O3HAKOMJIEHHE C OOpa3llaMu XJIOPUAOB (TaJOreHUIOB), O3HAKOMIIEHHE C oOpa3lamu cepbl U €€
COEMHEHUSIMH  (BO3MOXKHO HCIOJb30BaHME BHJEOMATepHalioB), HaOMIOJEHHE Ipoliecca OOYyIIMBaHUS caxapa MoJx JeiicTBHeM



KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3y4eHUE XUMUYECKUX CBOMCTB pa30aBICHHOMN CEPHOM KHCIOTHI, TPOBEACHUE KaUeCTBEHHON PeaKIuu
Ha cynb(]ar-uoH U HaONIOACHUE TpU3HAKA €€ MPOTEKAHMS, O3HAKOMIICHUE C (PM3UYECKHMH CBOMCTBaMHU a30Ta, Gochopa M WX COCTUHEHHM
(BO3MOYKHO HWCHOJIL30BAaHUE BHICOMATEPUAIOB), 0Opa3aMu a30THBIX U (POocHOPHBIX yIOOpEeHHI, MOMyIeHHEe, COOUpaHNe, pacliO3HABAaHUE U
M3YYCHHUE CBOWCTB aMMHUaKa, MPOBEJICHUE KAaYECTBCHHBIX PEaKIMii Ha MOH aMMOHHS M Gocdar-uoH U U3yUeHUE MPU3HAKOB UX MPOTCKAHUS,
B3aMMOJICIICTBUE KOHIEHTPUPOBAHHOM A30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HU3yUCHUE MOjeen
KPUCTALTMYECKUX PEMIETOK anMasa, rpaduta, QyuiepeHa, 03HaKOMIEHUE ¢ TIPOIIECCOM aJICOPOIMH PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM
yrIéM M YCTPOMCTBOM TMPOTHBOTrasa, IMOJy4YeHUE, COOMpaHUE, paclo3HaBaHWE W M3YUYCHHUE CBOMCTB YIVICKUCIOTO Tas3a, MpPOBEJEHUE
KaueCTBEHHBIX pPEaKIMil Ha KapOOHAT W CWJIMKAT-HOHBI U M3YYCHHE MPU3HAKOB MX MPOTEKAHHS, 03HAKOMJICHHE C MPOJYKIMEH CUIMKATHON
MIPOMBIIIJICHHOCTH, PEIIEHUE IKCIIEPUMEHTATBHBIX 3a71a4 10 TeMe «BaxxHelne HeMeTaulbl U UX COCTUHECHHUS.

MeTa/uibl M UX COEIMHEHUS

OO6mrast XxapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAaHWHU MX MOJIOkKeHUs B [leproanueckoil cucteMe XUMHUYECKUX
anemeHToB [[. 1. MenpaeneeBa u crpoenust atoMmoB. CTpOo€HUE METAIOB. MeTayuindeckas CBSI3b M METAJNIMYECKasi KpUCTAJUTMYECKas pereTka.
DNEeKTPOXUMHUYECKUHN Psl HAPsDKEHUH MeTaiuioB. Ou3nyueckne U XMMHUECKHe CBOMCTBAa MeTauioB. OOmme cnocoObl MOJydeHUsT METAILIOB.
[lonsiTHEe O KOpPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTBHI MX OT KOppo3uu. CruiaBbl (CTajlb, YyryH, JIOPATIOMUHUN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble MeTaybl: moJiokeHue B Ilepuommyeckoid cucreme xumuyeckux sneMmeHToB [[. M. MenpaeneeBa, CTpO€HHE MX aTOMOB,
HaxoxjaeHue B mpupoje. dusnueckue U XUMHUYECKUE CBOMCTBa (Ha mpuMepe HaTpus U Kaimus). OKCUIBl U THAPOKCHIbI HATPHUS U Kallusl.
[IpumeHeHne meT0YHbIX METAIVIOB U UX COCTMHEHUH.

[[lerouHO3EMENBHBIE METAUIBI MATHUHN U KaJIbIIMil: 1ToJiockeHue B [lepuoanueckoil cucreme xuMmudeckux aneMeHToB . V1. Menneneena,
CTPOEHHME MX aTOMOB, HAaXOXJieHUE B npupoje. Ou3znyeckue U XMMUYECKUE CBOWCTBA MAarHus U Kajublusl. BaxkHeimne coequHeHns KalbLus
(oxcun, runpokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuil: nosioxxenue B llepuoandeckoi cucteMe xumuueckux snemeHtoB [[. M. MeHneneeBa, cTpoeHHE aToMa, HaXOXJICHUE B
npupojae. Pusnyeckre U XMMHYECKHEe CBOICTBA alfoMUHUsA. AM(OTEpHBIE CBOIICTBA OKCHA U THAPOKCH/IA ATFOMUHUSL.

Kenezo: nonoxenue B Ileprnonnueckoii cucreme xumnueckux anemeHToB J1. 1. MenaeneeBa, ctpoeHue aroma, HaX0XACHUE B IPUPO €.
duznyecKkue U XMMHUYECKUe CBOMCTBa kene3a. Okcuabl, ruapokcuasl U comu xkenesa (1) u xenesa (111), ux cocras, cBoiicTBa U MoJgy4YeHUE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C OO0pa3llaMl METaUIOB U CIUIaBOB, MX (U3MYECKUMHU CBOMCTBaAMH, HM3Y4YEHHE pPE3yAbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIOJNB30BaHUE BHACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJAA Kalbllid W HaTpusi C BOJOU (BO3MOKHO
WCIOJIb30BaHME BUJEOMATEPHANIOB), HUCCIEJOBAaHHE CBOMCTB JKECTKOW BOJBI, Mpollecca TOPEHUs Kejne3a B KHUCIOpoAe (BO3MOXKHO
WCIO0JIb30BaHKE BUICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIIMN Ha MOHBI: MarHus, KalblIMs, ATFOMUHHUS, [IMHKA, jKele3a
(1) u xenesa (111), menu (l), HaOMOMCHUE M OMKCAaHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHM MOHAMH HATPHS, KaJUs U KaJblUs (BO3MOXHO



WCIIOJIb30BAHME BHJCOMATEPUANIOB), HCCIEIOBaHUE aM(OTEpHBIX CBOWCTB THAPOKCHIA ATIOMHUHUS M THAPOKCHAA IIMHKA, peIIeHHUe
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelme MeTajulbl U UX COCTUHECHUS.

XHUMHS U OKPYKAIOLIAs cpeaa

BemectBa u maTtepuanbl B NOBCEIHEBHOM JKM3HM uelloBeKa. be3onacHoe HCIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakUui B OBITY.
[IepBas moMoIb IpU XUMHUYECKHUX OKOTaX U OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHUE OKpYXarollel cpenbl (IpenenbHast AOMycTHMas KOHILeHTpalus BemiecTB, nanee — IIJIK). Poiap xumuu B
PELIEHUH SKOJIOTHUECKUX MPOOIIEM.

Xumuueckuit Ikcnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUabl).

Meoscnpeomemmnnie ceasu

Peanu3zanus MeXnpeaAMETHBIX CBA3€H MPU U3y4eHUH XUMUU B 9 KJ1acce OCYyIIECTBIISIETCS Yepe3 UCIIOIb30BaHNE KaK 00X eCTECTBEHHO-
Hay4YHBIX IIOHATHH, TAK U TIOHATHM, SBJISIOIINXCS CUCTEMHBIMU JJI OTACIIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO LUKIIA.

OO01ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAyYHBIH (aKkT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIU3, CUHTE3, KiacCU(pUKaUs, NEPUOIUUYHOCTD,
HaOJI0/IeHNEe, SKCIIEPUMEHT, MOJECIMPOBAHNE, U3MEPEHNE, MO/IeNb, SIBICHNE, TAPHUKOBBIN 3(h(EKT, TEXHOIOTHsI, MaTEpPHAIBI.

@dusnka: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHUJ, W30TOINbI, PaJUOAaKTUBHOCTb, MOJIEKYJNIA, IEKTPUYECKUN 3apsl,
IIPOBOJIHUKY, TOJIYNPOBOJHUKH, IUAIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHME BEIIECTBa, ras, pacTBOD,
pacTBOPUMOCTb, KPUCTAIINYECKas: PEIETKA, CIUIaBbl, (PU3NUYECKHE BEITUYUHBI, €AMHULIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI,
383151, ComHIIE.

buosnorus: goTocunres, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPAIbHbIE YA0OPEHHsI, MUKPO3JIEMEHThI, MAKpPO3JIEMEHThI, TUTATEIbHbIE
BEIIECTBA.

I'eorpadus: atmocgepa, ruapochepa, MUHEpaIIbl, TOPHBIE TIOPO/IbI, 10JIE3HBIE UCKOTIAEMblI€, TOIJIMBO, BOJIHBIE PECYPCHI.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoamnuecTBo 9acoB
Ne HaumenoBaHue pa3aeioB u JuexkTpoHHbIe (HU(pPOBHIE)
KonrtpoabHbie IpakTH4eckune
n/n TeM NPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTsI padoThI

Pasnea 1. IlepeoHayaibHbIe XMMHYECKHE IIOHATHSA




XuMusg — BaxkHas 001aCcThb

11 €CTCCTBO3HAHUS U 5 1 bubmuoreka [IOK
MIPAKTHUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
4yeaoBeKa

19 BemecTBa 1 xuMu4deckue 15 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c

Wroro mo pazueny 20

Pa3nen 2. BaxkHelilme npeacraBuTesu

HEOPraHu4€CKHUX BEIICCTB

21 Bosnyx. Kucnopon. Ilonsarue 6 1 bubnuoreka [IOK
00 okcHax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax 8 bubnuoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 bu6moreka [IOK
OCHOBAHHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJTaCChI 11 bubnuotexa [JOK
HEOPraHUYECKUX COCAMHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jemMeHToB /. U. MengeneeBa. CTpoenne aToMoOB.

Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE Pe€akKnuu

[Tepuoaudeckuii 3aKOH U

31 Ilepuonnueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKUX deMeHToB [1. Y. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
XuMHU4ecKas CBS3b.

3.2 OkucauTenbHo- 8 1 bubmorexa HOK

BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837c
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bubmuoreka [IOK

Hroro o pasaery 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LIOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Merajiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO OOILIEro 0Opa3oBaHUsI
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €IMHCTBE Y4COHOI M BOCIHMTATEIBHOW JCATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHICKAMH  COLMOKYJIbTYPHBIMH M  JIyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0OCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH 00YJarOIIHXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHCTEMO# MO3MTHBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITAa ACATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHs] XUMHYECKOW HAayKH B YKHM3HH COBPEMEHHOTO OOINECTBa,
CIIOCOOHOCTH BJIAJCTh JTOCTOBEPHOW MH(OpMANUEH O MEePEeIOBhIX TOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOIM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHUS O COIMANBHBIX HOPMax M MpaBHJIaX MEXKIHYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIIETCHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYrMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOM NEATEIBHOCTH IPH BBIIOJIHEHUH YI€OHBIX, TO3HABATEIbHbIX 33124,
BBINIOJTHCHUN XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B MpOLEcCe ITOHW yueOHOM NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBApHIICH C IO3MLIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM € YY4ETOM OCO3HAHUS MMOCIIEACTBHII TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEACTABICHHS O  BEHIECTBE M  XHMHYECKOH  PEaKIuH,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH W COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAay4YHOW  KapTHHBI ~MHpa, IPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOIBI, B3AUMOCBS3SX YEJOBEKAa C MPUPOIHOHN Ccperoil, o poiu
XUMHU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXoMMMbIe Ul OOBSCHEHHs HAOII0aeMbIX IPOLIECCOB U SBICHUI, MO3HABATEIbHOM,
UH()OPMAIIMOHHON M YUTATENBCKOI KYJIbTYphl, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON paboTh
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, JOCTYMHBIMH TEXHHYECKHMHU CpPEACTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOyYEeHHUIO M TO3HAHHMIO, JI0O003HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBAaTEIBCKOM JEATENIFHOCTH, K OCO3HAaHHOMY BBHIOOPY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIGHHOCTH J>KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 37I0pPOBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KU3HH, OCO3HAHUE IIOCIEICTBUH W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOIEHUS AIKOTOJIS, HAPKOTHUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHUS



mpaBwI 0€30MacHOCTH MPH OOpAlIEHUU C XUMHYECKUMHU BEIIECTBAMHU B OBITY U pEabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUI0 MPOECCHil U TpyAa pa3InIHOTO Poja, YBAKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOH JEATEIHHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpPEAMETHBIX 3HAHUW TI0O XWMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYAIBHON TPACKTOPHUHU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycmeurHoi mpodecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJI O€30MacCHOTO MOBEAEHUS MPU paboTe ¢ BELIECTBaMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TMOJy9aeMble MPH WU3YYCHUU XUMHUH, I PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIECH MPUPOTHON CPEIOH, SISl MMOBBILICHHUS] YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEACTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IT03HABATENbHOM, KOMMYHUKATUBHOM U COLMAIBHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIHUIN, TUNOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U APYroe.), KOTOPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBAThH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IIO3HABATEJIbHBIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIE), KOTOpbIe OOecrneyuBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMIL:
pacKpblBaTh CMBICA XMMHUYECKHX TMOHATHUH (BBLACHATH HX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONIb30BATh MOHATHUS AJSl OOBSICHEHHS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOUPATH OCHOBAaHUS M KPUTEpUU s Kiaccuukamuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIUBAThH PUYMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATh B IMpoliecce MO3HAHUS MOHATHUS (MIPEeIMETHBbIE U METaNpEeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJIEIBHBIX MPEJICTABICHUM BBISABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bCKue 1eMCTBUA:



YMEHHE WCIOJIb30BaTh MOCTABJICHHBIC BOTPOCHl B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHHE OMbITAa MO IUIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEACHHUIO YYCHHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTar, (GopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pe3yjibTaTaM HPOBEAEHHOTO OIbBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH WH(DOPMALIUIO PA3IIUIHBIX BUIOB
1 (OpM MIpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAs JIUTepaTypa
XUMHYECKOTO COJICP)KAHHS, CIPAaBOYHBIC TOCOOWs, pecypchl MHTepHeTa), KPHUTHYECKU
OIICHUBATH MTPOTUBOPECUNBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3IMIHBIC METOJIBI ¥ 3aMPOCKHI TIPH MOUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIb30BaHM HH(DOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaICHUE KYIbTYPO aKTUBHOTO HCIIOJIb30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO BBIOMPATH ONTUMAIBHYIO (GOpMy MpeaAcTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyruMu popmamu rpaduku U X KOMOMHAIUSAMUY;

YMEHHE HCIOJBh30BaTh W aHAIM3MPOBATH B Ipollecce y4eOHOW W WMCCIeNoBaTeIhCKON
JESITETLHOCTH HH(POPMAIIHIO O BIUSHUYU TPOMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBeEpPCaJIbHbIE y4eOHbIe JeiiCTBUSA:

YMEHUSI 3aJaBaTh BOMPOCH (B XoJe auainora W (WiM) JUCKYCCHHM) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENILHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl IO3HABATENILHOM IEATEIHbHOCTH B YCTHBIX
U THCHBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 PEe3YJAbTAaTOB BBINOJIHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHUKAMM B COBMECTHOI MO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHUH BO3HUKAIOIIMX MPOOJIEM HAa OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMK (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpe/IeleHe KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJIHEHHOU PabOTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO OMPENENATh IeNU JCSTeIbHOCTH, TIaHUPOBATh, OCYIIECTBIAT,
KOHTPOJUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaumOonee d¢(eKTUBHBIE CIMOCOOBI pelieHus y4eOHBIX W TO3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH alTOPUTM JEHCTBUI MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEI[ECTBAX U PEAKIUAX, OIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHON 1eiH,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 33JaHUN.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB IO OCBOCHHIO OOS3aTEIBHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JaHHOW QenepanbHOil pabodeld MTPOrpaMMOii, BBIIEISIOT: OCBOCHHBIC



oOy4aromMMHUCsT Hay4YHble 3HAaHUS, YMEHHUS U CIOCOOBI JeicTBUi, crneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €ro

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs M MOJICKYJsipHash Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUH, MOJISIPHBIH OO0BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIATETHHOCTD, CTETICHh OKUCIICHHS, XUMUUYECKas PeaKIus, Kiaccuukanus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEAKIIUU 3aMEIICHUS, PEaKIIUuu
0o0MeHa, IK30- U IHJAOTEPMHUUYECCKUE PEAKIINH, TEIIIOBOU 3PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHasi OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBs3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHA W MPUMEHSTH OTH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAIECHUH;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJCHHUS (OPMYJT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENeTsATh BaJEHTHOCTh AaTOMOB J3JIEMEHTOB B OWHApPHBIX COCIMHEHUSX, CTEIECHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPUHAJIEKHOCTh BELIECTB K
OTpe/IeNIEHHOMY KJIacCy COEAMHEHMH 1Mo QopMmynaM, BHJ XUMUYECKOW CBSA3HU
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cmbica Ilepuoamyeckoro 3akona [[. M. MenpaeneeBa: neMOHCTpUPOBATH
IMOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepuoandeckoil cucTeme, 3aKOHOB COXPAaHEHUSI MAcCChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
OMHCHIBaTh M XapakTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMBbI
XMUMHUYECKUX DJIEMEHTOB: DPa3nyarTh MOHSATHUS «IJaBHas moarpymnmna (A-rpymmna)y u
«moboynas mnoxarpynna (b-rpymma)», maneie U OOJbIIME MEPUOMBI, COOTHOCUTH
o0o3HayeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHYECKUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCcTaB W 3apsia  sAnapa, oO0Iliee 4YHCIO SJIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YHUCIYy W COCTaBy YYacTBYIOIIUX B PEAKIMH BELIECTB, MO TEIIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIeMEHTa 1o (opMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIEeCTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIC OIEpaIldU MBICIUTEIBHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AINIO, KIacCu(UKAIHIO, BBISBICHUE TMPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHbIE ~ METOJbl  TO3HAHUS  —  HAONIOJICHHE,  HU3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeIOBaTh MpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1abOpaTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBHJIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE AKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJIOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakMyc, (peHoNPTaIenH, METHIIOPAHK U JIpyTUe).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUH: XUMHYECKUHA 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIVIOBOM 3PQEKT peakuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs] JTMCCOLIMAIUS, pEeaklUuu HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble W HEOOpaTUMbIE pEaKIIHH,
OKHCJIMUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTPOIUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsl, HMOHHAs, MeETa/NInyecKas), KpUCTAJUIMYecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMUMHMYECKUX IOHATUH M MPUMEHSTh 3TH
MOHSATHS MIPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUII;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBJieHHs (OpPMYN BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTpEeNATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPHHAJICKHOCTh BEIIECTB K OINPeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopmysiaMm, BUJ XUMUYECKOW CBS3U (KOBaJIGHTHAs, MOHHA,
MeTajinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHA MO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAITTMYECKON PEeIIETKU KOHKPETHOTO BEIIECTBA,

packpsiBath cMbica [lepuoaudeckoro 3akona JI. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo Gopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpynma)», Manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpbleé HUMEIOTCd B IepHOAMYECKOH Tabiuue, ¢
YHCIOBBIMH XapaKTEPUCTHUKAMM CTPOEHHsI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEeNICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IIpEJesiax MaJbIX NEPUOJOB M IJIaBHBIX MOAIPYINII C YUETOM CTPOECHHS
UX aTOMOB;



e KJaccu(UIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peaknuu (MO0 YHMCIY W COCTaBYy Y4YacTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBATH) OOUME W CHeuu(pUUIEecCKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OTIMCAHUE TIPUMEPAMH MOJICKYIISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYICCKUX PEAKITUH;

® COCTaBJISITh YPABHEHUS JICKTPOJUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPXKAAIONINX CYIIECTBOBAHHE TEHETHYECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

® DPACKpBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMHA TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® TIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

® BBHIUUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO AJIeMEHTa 10 (hopMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

e coOmomaTh TMpaBWia TIIOJB30BAaHUS XUMHUYECKOW TOCYIOW U JIaOOpaTOPHBIM
0o0OpyJIOBaHHEM, a TaKKe MpaBHUja OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

® [POBOJUTH PEAKIUH, MOATBEP)KIAIOLINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kKapOonart-, docdar-,
CWIIMKAT-, cyiab(daT-, THIPOKCHI-MOHBI, KATUOHbl AaMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEILECTB;

® T[PUMEHSATh OCHOBHBIE OMNEPALMU MBICIUTENBHON AESITEIbHOCTH — aHaJU3 U CUHTES,
CpaBHEHME, 0000IeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BELIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJICIUpPOBaHUE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).

BocnuraresibHasi cocTaBJAOIAs y4eOHOr0 MpeIMeTa, Kypca

BocnurarensHbIN MOTEHIMAT y‘IC6HOI‘O npeamMeTa «XUMHUS» peaIM3yeTCd 4€pE3 NCIIOJIb30BAHUC
BHJAOB U (I)OpM JCATCIIBHOCTH, OIIMCAaHHBIX B Pab6oueii nporpaMme BOCIIMTAHHA.

Peanu3zanms negaroruueCKuMu pa6OTHI/IKaMI/I BOCIIUTATCIIBHOI'O ITIOTCHIHAJIa YPOKa
npeanojiaracTt CJIcayroniec:

YCTaHOBJICHHE JJOBEPUTEIIBHBIX OTHOLIEHUH MEX/Ty NIe1arOrn4ecKuM pabOTHUKOM U
00y4aromuMucs, CHocoOCTBYIOMIMX MMO3UTUBHOMY BOCIIPUSATHIO 00yUyaroIuMuUcs TpeOoBaHUN U
pOCKO MeIarornyeckoro paboTHUKA, MPUBJICUECHHUIO UX BHUMaHUS K 00CyX/1aeMoil Ha ypoke
uHpOpMalNHY, aKTUBHU3ALIMHU TT03HABATEIbHOMN 1€ TENbHOCTH;



noOyx/1eHre 00yJaroUIXCsi COOMI0AATh Ha YPOKE OOIIEIPUHATHIC HOPMBI MTOBEICHUS, TIPAaBUIIA
OOIIEeHHUs CO CTapIIUMHU (IIeIarOTHYeCKUMHU PAa0OTHUKAMK) U CBEPCTHUKAMH (00yJarOUMHUCS),
MPUHLIUIB Y9€OHON AUCIUIUIMHBI B CAMOOPTaHU3aIiH;

MIPUBJICYEHUE BHUMAaHUSI 00y4aoIMXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBIICHH, OpraHU3aIisl UX pabOoThI C TIOTy4aeMOi Ha YPOKE COI[MATbHO 3HAYNMOW HH(pOpMannei
— WHUIMHAPOBaHHUE €€ 00CYKICHHS, BRICKa3bIBaHHsI 00YJAIOIIUMUCS CBOETO MHEHUS 110 3TOMY
IIOBOJ1y, BBIPAOOTKHU CBOErO K HEW OTHOIIECHHUS,

WCIIOJIb30BAHNE BOCIUTATEIBHBIX BO3MOKHOCTEH COZICpKaHUsl yIeOHOTO IPEeMETa Yepes
JEMOHCTPAIHIO 00Yy4YaIOIMUMUCS TIPUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO TIOBEICHHUS,
MIPOSIBJICHUS YEJIOBEKOJIFOOUSI M TOOPOCEPICUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX TEKCTOB
JUIS YTEHMSI, 3a]1a4 JUIsl peIIeHUs], TPOOJIIEMHBIX CUTYallui 171l 00CYKIEHUS B KI1acce;

MIPUMEHEHHE HA YPOKE NHTEPAKTUBHBIX OPM pabOThI ¢ 00y4aIOIIUMUCS: CTUMYITHPYIOIINX
M03HABATEIbHYI0 MOTHBAIIMIO 00YYarOIIUXCS; IUCKYCCUM, KOTOPbIE AA0T 00ydaromuMces
BO3MOYHOCTb IPUOOPECTH OMBIT BEJACHHSI KOHCTPYKTUBHOTO AMAJIOTA; IPYNIIOBON pabOThI UK
paboThI B apax, KOTOpbIE y4aT KOMaHIHOU paboTe U B3aUMOJICHCTBUIO C IPYTUMH JIE€THMHU.



[Tpunoxxenue k pabouell mporpamme 1o npeaMeTy «XuMHs»

PaCCMOTpeHO Ha METOAUYECCKOM 06T)eI[I/IH€HI/II/I HpI/IHﬂTO Ha 1I€Jarorut4yeCKoM COBETEC YTBCp)KI[CHa
ITpoTtokon Ne 1ot 30.08.2023 IIpotokon Ne 1 ot 30.08.2023 [Tpuka3z Ne 525-0 ot «30» 08.2023r.

IIOYPOYHOE IINTAHUPOBAHMUE
Ha 2023-2024 y4eOHbIi roj

XuMus
VYuaurens: boiiko CC
Kuacc: 8

OO61Iee KOJIMUECTBO YacOB Ha MpeaMeET 1o yueOHoMY TutaHy 34 daca
W3 Hux Ha:

1 yeTBepTh 15 yacoB

2 yeTBepTh 17 yacoB

3 4eTBepTh 22 4acoB

4 yeTBepTh 14 yacoB

ITo 2 gaca B Henento. Beero yueOHbIX Heenb 68

Ha jJabopaTopHbie paboThl ) yaca

Ha IpaKTHYeckue paboThl 5 yacoB

KOHTpOJIbHBIE Pa0OTHI 3 yaca

YueOnuk: Xumus, 8§ kinacc Pymsutuc I'.E., ®enpaman @.I'. AO MznarensctBo [Ipocsemenue, 2022r.



IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
N KoanyecTBO 4acoB Jlata DJIeKTPOHHBbIE
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTU4ecku H3y4Y€eHH PaxTHiecka wHppoBLIe
. o ¢ paGorr ¢ paGoTr a 1 1aTa o0pa3oBaTe/ibHbIE
pecypchl
[Ipenmer xumuu. Posb
XUMUHU B KU3HU 1 1 01.09 bubmmoreka [{OK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIICCTBA
Tlousttie 0 MeTomax 1 07.09 bu6moreka [IOK
MMO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne
1 «IIpaBuna paboTsI B
ab0paTOPUH U MPUEMBI 1 08.09 bubnuoreka [JOK
oOpareHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyTI0BaHUEM
YucTele BeliecTBa 1
cMecu. CriocoObl 1 14.09 bubmorera [JOK
. https://m.edsoo.ru/ff0d26ca
paszeneHus cMece
[TpakTrueckas padora Ne
2 «Pa3nenenue cmeceit 1 15.09 bubnuoreka [JOK
(Ha mpUMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
MTOBAapPEHHOM COJIH )»
bu6mmoreka [JOK
ATOMEL H MOJICKYJIb 1 21.09 https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHYECKUE DIIEMEHTHIL.

7 3Haku (CUMBOJIBI) 22.09 bubmorexa LIOK
' https://m.edsoo.ru/ff0d2be8
XAMHAYECKUX IEMEHTOB
8 [IpocTsie 1 cno)KHBIE 28.09 bubnuorexa [JOK
BellleCTBA ' https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYIIIPHOE bubnuorexa [JOK
9 29.09
Y4EeHHE https://m.edsoo.ru/ff0d2d50
3aKOH IIOCTOSIHCTBA
COCTaBa BEIIECTB. Bubs 11OK
nomorexa
10 Xumuueckas popmyia. 05.10
bopmy. https://m.edsoo.ru/ff0d2eae
BanentHOoCTh aTOMOB
XAMHAYECKUX IEMEHTOB
OtHOCHUTENbHAA aTOMHAS Eu 1OK
nonmoTexa
11 macca. OTHOCHUTENbHAS 06.10
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
MaccoBas nons
12 XAMHUYECKOTO DJIEMEHTA B 12.10 bubmmorexa [OK
' https://m.edsoo.ru/ff0d350c
COEIMHEHUN
13 KoaunuecTBo BemecTna. 13.10 bubnmuoreka [JOK
Monb. MonspHas macca ' https://m.edsoo.ru/ff0d5230
duznueckue u Eu6 OK
14 XAMHYECKUE IBIICHUS. 19.10 nbnnotexa 11
https://m.edsoo.ru/ff0d37fa
XHUMHYECKash PeaKIus
[Ipu3Haku u ycioBus
15 OPOTEKAHUA XUMHUYECKUX 20.10 Bubmiorexa OK
p N ’ https://m.edsoo.ru/ff0d3a16
peaxiuit
3aK0H COXpaHEHUS MACChI
16 p 26.10 bubmuoreka [JOK

BeIIECTB. XHMHUUYECKHIE

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d3b88

YpaBHEHUS

Breraucnenus KoJIM4uecTBa,
MAaccChl BEIIIECTBA I10

bu6mmoreka [{OK

17
YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukarus
XUMHYECKUX PEaKINi

18 (coenmmens bubmmoreka [{OK
B ’3aMeHICHI/I$I https://m.edsoo.ru/ff0d3f34
obmeHa)

M. B. JlomoHOCOB —

19 YUYEHBIN-IHIUKIIOTIETUCT. bu6moreka [IOK
O60061enue u https://m.edsoo.ru/ff0d40c4
cUCcTeMAaTu3aIys 3HaHUu!

KonTtponbnas padoTta Nel Eu6 OK

20 o teMe «BertecTtBa u nomorexa L
XHMIT9eCKIE PeakIii» https://m.edsoo.ru/ff0d4290
Bo3gyx — cMech razos.

21 Cocras Bo3yXa. bubnnoreka [JOK
Kucnopon — snemeHt u https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusnyeckue u
XMUMHUYECKUE CBOMCTBA Bu OK

22 KHCJIOpoJia (peakiuu nommoteka I
OKHCIEHNS, TOpeHIe) https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
Crnioco6bl nosryyeHus

23 KHCHOPOJIa B bu6mmoreka [JOK

nabopaTopuu U

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

MMPOMBIIIJIICHHOCTH.
IIpumeneHnue kucnopoaa

TennoBoit a3 dexT
XUMHUYECKOUN PEAKIIUH,

TIOHSATHE O
24 TEPMOXHUMHYECKOM Bubnuorexa LIOK
https://m.edsoo.ru/ff0d4790

ypaBHEHUH, IK30- U
SHJO0TEPMHUUECKHUX
peaKIusx
Tonnuso (HedTh, Yroab U

o5 MeTaH). 3arpsi3HeHue bubnuoreka [IOK
BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTrueckas padota Ne
3 no teme «llonyyenue u bubnuoreka [IOK

26
coOMpaHue KUCIOPoa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0 CBOMCTBY
Bopopon — sneMeHT u

27 MIPOCTOE BEIIECTBO. Eubmrorexa HOK

https://m.edsoo.ru/ff0d4dd0

Haxosxnenue B mpupojie
duznyecKue u

08 XHMHYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

29 IlousaTue o kucaoTax u bubnuoreka [JOK
COJIAX https://m.edsoo.ru/ff0d50d2

30 CriocoOslI mosryueHust bubnunoreka [JOK

BOJIOPO/ia B JIAOOPAaTOpUH

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne
4 no teme «llomyyenue u

bubmuoreka [JOK

31 cobupanue BOJIOpOIa, https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE Er0 CBOMCTB)
32 MonsipHblii 00BEM Ta30B. bubnuorexa [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00néma,
KOJIMYECTBA BEIIECTBA
33 ra3a 1o ero u3BeCTHOMY bubmorexa HOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Brruucienus o06€M0B
ra3oB [0 YPaBHEHHIO
34 peakIuu Ha OCHOBE bubmorexa LOK
. https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOIIICHUM ra30B
dusndeckue u
35 XUMHYECKHE CBOHCTBA bubmorera [JOK
https://m.edsoo.ru/ff0d587a
BOJIBI
CocTaB OCHOBaHHIA. BuGmiorexa LOK
36 Honsrue 06 https://m.edsoo.ru/ff0d59e2
WHJIMKATOpax
Bopa kak pacTBopuTeIb.
Hacrwimiennrie n
37 HEHACHIIICHHEIC bubnuoreka [JOK
pactBOpbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEILIECTBA B
pacTBope
38 [TpakTuueckas padora No bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

5 o Teme
«IIpuroroBienue
PacTBOPOB C
OIpeaeIEHHON MacCOBOM
JI0JIEN PACTBOPEHHOTO

https://m.edsoo.ru/ff0d5eba

BEIIICCTBAY
KonTponsnas pabora Ne2
39 o Teme «Kuciopon bubmorexa HOK
’ https://m.edso0.ru/ff0d6342
Boaopona. Bona»
OKcHIOBL: COCTaB,
40 KJTaCCU(PUKAITUS bubmorexa [OK
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u
41 XHMHUYECKHE CBOMCTBA bubmuorexa [JOK
KHUCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(}OoTepHBIX OKCHUIOB
OCHOBaHHUS: COCTaB,
42 Kiaccuukanus bubmorera [JOK
L, https://m.edsoo.ru/ff0d67ca
HOMECHKJIaTypa
[Tonyuenue u
. bu6mmoreka [JOK
43 XUMHYECKHE CBOHCTBA
N https://m.edsoo.ru/ff0d67ca
OCHOBaHUI
Kucnotsr: cocras,
44 Kiaccuukanuys bubmotera [JOK
i, https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa
Ilonyyenue u
" N bubmuoreka [JOK
45 XUMHYECKHE CBOMCTBA

KHUCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpennue):
HOMEHKJIATypa, CIIOCOOBI

bubmuoreka [JOK

46 https://m.edsoo.ru/00ad947
MOJTy4CHUS, XHMUYCCKUE 4
CBOMCTBA 4
[IpakTtuyeckas padora Ne
6. Pemtenune
AKCIIEPUMEHTAIBHBIX bubmmoreka [IOK
47 3a7a4 110 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPraHUYECKUX
COEIUHEHUIN
T'eneTnyeckas cBsA3L
bu6moreka [IOK
MEXTy KJIacCaMH
48 https://m.edsoo.ru/00ad9a5
HEOPraHMYECKUX 0
COEeUHEHNN -
OGoGenHe i bu6mmoreka [IOK
49 . https://m.edsoo.ru/00ad9ch
cUCTEMATH3AIUS 3HAHUI )
KontponbHas padoTa Ne3
" bu6mmoreka [JOK
1o TeMe "OCHOBHBIE
50 https://m.edsoo.ru/00ad9el
KJIaCChl HEOPTraHUYECKUX .
coequHeHun" B
[TepBbie TOTIBITKH
KJaccuukanuu
51 XAMHYECKUX 3JIEMEHTOB bubnnorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
[TonsiTre o rpymmax
CXOJIHBIX DJIEMEHTOB
59 [lepuoanueckuii 3aKoH u bu6mmoreka [JOK

HepI/IO,[[I/ILIeCKaH cucreMma

https://m.edsoo.ru/00ada52



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

XUMUYECKUX IJIEMEHTOB
. 1. MenneneeBa

(@]

[Iepuonsl, rpynimsl,

bubmmoreka [{OK

53 https://m.edsoo.ru/00ada52
MTOATPYIIIIBI c
CrpoeHue aTOMOB. bubnuorexa [JOK
54 CocraB aTOMHBIX sJI€p. https://m.edsoo.ru/00ada34
H30TOmBI 2
CrpoeHue IeKTPOHHBIX
000JI0YCK aTOMOB bu6moreka [IOK
55 3JICMEHTOB https://m.edsoo.ru/00ada6b
[Tepronnueckoit CUCTEMBI [+
. N. MenneneeBa
XapakTepucTUKa
XUMHUYECKOTO 3JIEMEHTA bubmuorexa [JOK
56 10 €T0 TOJIOKEHHIO B https://m.edsoo.ru/00ada82
[Tepuoauaeckoii cucreme 4
. Y. MenneneeBa
3HadeHue
[Tepuoauaeckoro 3aKoHa
bu6mmoreka [JOK
57 AUDL PASBHTHA HAyRu # https://m.edsoo.ru/00ada96
npaktuku. . W. o
MeneneeB — yu€HbIH, B
MeJIaror U TpayK JaHuH
DIEeKTPOOTPULIATELHOCT bubnunoreka [JOK
58 b aTOMOB XMMHYECKHX https://m.edsoo.ru/00adaab
DIIEMEHTOB 8
59 Honnas xumuaeckas bu6mmoreka [JOK

CBA3b

https://m.edsoo.ru/00adac3



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

4

KoBanentnas nonspHas

bubmuoreka [JOK

60 https://m.edsoo.ru/00adaab
XUMHUYCCKasl CBSI3b 8
Kogasnenrrast Bubinorexa [LIOK

61 HEIOJISIPHAST XUMHYECKAst https://m.edsoo.ru/00adaab
CBSI3b 9

bubmmoreka [{OK
62 CTeneHb OKUCIICHUS https://m.edsoo.ru/00adae2
8

OKucIUTeIbHO- bu6moreka [IOK

63 BOCCTaHOBHTEJILHBIC https://m.edsoo.ru/00adb07
peakuuu 6
OKUCIITEN 1 bu6mmoreka [IOK

64 https://m.edsoo.ru/00adb07
BOCCTaHOBUTEIH 6
KonTtponsHas padorta Ned
1o teme «CTpoeHue bubmorexa IOK

65 https://m.edsoo.ru/00adb48
aTomMa. XuMUYeCKas 6
CBSI3b)»
Pe3epBHbIi ypok. bubmuoreka [JOK

66 O6oOmenue u https://m.edsoo.ru/00adb33
CUCTEMaTH3aIus 3HAHUH c
PesepBHbIil ypok. bubnunoreka [JOK

67 O6oOmenue u https://m.edsoo.ru/00ad9cb
CUCTEMaTH3aIus 3HAHUH 2

68 g?;g;iizeyg(m Bubnuorexa [IOK

CHCTEeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




[Tpunoxenue k pabouell mporpamMme Mo npeaMeTy «XUMHsD

PaCCMOTpeHO Ha METOAUYECCKOM 06T)eI[I/IH€HI/II/I HpI/IHHTO Ha 11€Jarorut4eCKoOM COBETEC YTBCp)KI[CHa
ITpoTtokon Ne 1ot 30.08.2023 IIpoTokon Ne 1 ot 30.08.2023 [Tpuka3z Ne 525-0 ot «30» 08.2023r.

IIOYPOYHOE IINTAHUPOBAHMUE
Ha 2023-2024 y4eOHbIi roj

XuMus
VYuaurens: boiiko CC
Knacc: 9

OO61Iee KOJIMUECTBO YacOB Ha MPEaMET 1o yueOHoMY TutaHy 34 daca
W3 Hux Ha:

1 yeTBepTh 15 yacoB

2 yeTBepTh 17 yacoB

3 4eTBepTh 22 4acoB

4 yeTBepTh 14 yacoB

ITo 1 wacy B Hegemto. Beero yueOHbIX Henenb 34

Ha jJabopaTopHbie paboThl ) yaca

Ha IpaKTHYecKkue paboThl 7 4acoB

KOHTpOJIbHBIE Pa0OTHI 2 Yaca

YueOnuk: Xumus, 8§ kinacc Pymsurtuc I'.E., ®enpaman @.I'.AO U3zgarensctBo [Ipocsemenue, 2022r.



9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoxa Konrpoubneie | IIpakTHueckue A PakTHyeckas bp
n/n Bcero U3YYEHMsl | jara o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
[Iepnoanueckuil 3aK0H.
[Tepnognueckas
bubmmoreka [IOK
1 CHCTEMa XUMMHUYECKUX 1 07.09
https://m.edsoo.ru/00adb59e

anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B

5 U3MEHECHUH CBOMCTB 1 08.09 bu6moreka [IOK
XUMHUYECKUX AJIEMEHTOB ' https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MTEPUOJOB
Knaccuduxkanus n
HOMEHKJIaTypa bubnuoreka [IOK

3 1 14.09
HEOpPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunnr xumnueckoit
CBSI3U U THUIIbI bubnmuoreka [JOK

4 1 15.09
KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
pEMmETOK
KontponbHas padoTa
Nel o Teme
«lloBTOpEHME n

5 P 1 1 21.09

yriayOlieHne 3HaHu’
OCHOBHBIX Pa3/IeioB
Kypca 8 Kinacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudukarus
XUMHUUYECKUX PEAKLIUI

bubmuoreka [JOK

6 0 pa3InYHbIM 22.09 https://m.edso0.ru/00adbch0
MpU3HAKaM
[TonsaTHe 0 ckopocTn
XUMHYECKON PEaKInu.

7 Ilonsatue o roI?\/[or:Hme 28.09 bubmorexa HOK

https://m.edsoo.ru/00adbe9a

Y TE€TEPOTeHHBIX
peaKIusx
IloHsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIUSTFOIIME HA CKOPOCTh

8 XUMHUYECKON pPEeaKIu U 29.09 bubamorera LOK

https://m.edsoo.ru/00adc28c

MMOJIOKEHHUE
XHMHYECKOTO
paBHOBECHS
Oricmensio- bu6mmoreka [IOK

o BOCCTAHOBHTCILHPIC 05.10 https://m.edsoo.ru/00adcade
peakuuu
Teopus

10 AJIEKTPOJIUTUUECKON 06.10 bubnuoreka [JOK
mucconuanuu. CHiIbHBIE https://m.edso0.ru/00adcd68
1 ca0bIe AIEKTPOJIUTHI

1 HoHHbIe ypaBHEHUs 110 bubnuoreka [IOK
peakiui https://m.edso0.ru/00add448
XHUMHUYECKHE CBOMCTBA

12 KHCIIOT ¥ OCHOBaHUM B 13.10 bu6mmoreka [JOK

CBETE NPEACTABICHUIN
00 AIEKTPOIMTUIECKON

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



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

Jucconranuu

XMUMHYECKHE CBOUCTBA
COJIEH B CBETE

. bubnuorexa [JOK

13 npesCTaBeKnuii 00 . 19.10 https://m.edsocI)_.[ ru/00add8b2
ANEKTPOJIUTUUECKON
JTUCCOIMAIINN

14 [TonsiTHe o rugponuse 20,10 bubnuorexa [JOK
coJien https://m.edsoo.ru/00add9d4
O6o0meHue u

15 CHUCTEeMaTH3alus 26.10 bubmorexa HOK
S https://m.edsoo.ru/00addd12
[IpakTnueckas pabora

16 Ne 1. «Pemenne bu6moreka [IOK
AKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3aau»
KonTtponbHas padoTa
No2 o Teme

17 «INEKTPOIUTHYECKAS bubnuoreka [JOK
JIUCCOIIHALIHS. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B
pacTBopax»
OO01as XxapakTepucTuKa

18 rajloreHoOB. bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00addfe2
Ha IpHUMepe XJiopa
XJI0pOBOJOPOA.

19 ConsiHas KUCNOTa, bubnunoreka [JOK

XUMHWYCCKHEC CBOﬁCTBa,
IOJIy4YCHHC,

https://m.edsoo.ru/00ade104



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

IIPUMEHEHHE

[IpakTuyeckas pabora
Ne 2 o teme

20 «[lonyuyenue cosssHON brbmmorexa [OK
. https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4eHHUE €&
CBOMCTB»
Brrunciaenus mo
YpaBHEHUSIM

21 XUMUYECKUX PEAKIUH, bubnuorexa [JOK
€CIIi OJWH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B
H30BITKE
OO01as XxapakTepucTuKa

22 anemeHToB VIA- bubmorera [JOK

https://m.edsoo.ru/00ade64a
TPYIIIBI
ANIOTpOIHBIE
MOIU(DUKAITUN CEPBI.

23 Haxoxnenue cepol u e€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA
cepbl
CepoBozopo,

24 CT;)OCHI/Ie,p(bI/IBH‘IeCKI/Ie bubmorexa HOK

5 https://m.edso0.ru/00ade802
1 XUMHYECKHE CBOMCTBA
Oxkcunpl cepol. CepHas

o5 KHCTIOTa, (PU3HUECKUe U bu6mmoreka [JOK
XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE

26 XUMHUYECKUE PEAKIUH, bu6nmoreka [JOK



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

JIeKallue B OCHOBE
MMPOMBIIIJIICHHOT'O
crnioco0a MoTy4eHHs
CEpPHOM KUCIIOTBHI.
XUMUYECKOE
3arpsi3HEHue
OKpY)KaroILEen CpeJibl
COCIMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a

Briuucienne MmaccoBoi

27 JIOJIA BBIXOJa IIPOAYKTa bubmorexa HOK
POAYK https://m.edsoo.ru/00adec8a
peaxin
OO01as XxapakTepucTuKa
371eMeHTOB VA-Tpynibl.
28 A30T, pactipocTpaHeHue bubmiorexa HOK
» bachpoctp https://m.edsoo.ru/00adeea6
B nmpupoje, Gu3nIecKkue
1 XUMHYECKHE CBOMCTBA
Ammuak, ero
(dbuzuveckue u
29 XUMHYECKHE CBOMCTBA bubmorexa LHOK
’ https://m.edsoo.ru/00adf004
MOJTyYCHHUE U
MIPUMEHCHHE
[IpakTrueckas padota
30 No 3 o Teme bubnuoreka [JOK
«IlonyueHue aMmmuaxa, https://m.edsoo.ru/00adf180
W3Y4YEHHUE ero CBOMCTB
A30THas KHCI0Ta, €€
31 ¢buznueckue u bubmorexa HOK
. https://m.edso0.ru/00adf306
XUMHUYECKHE CBOHCTBA
32 Hcnonp3oBanue bu6mmoreka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

HUTPATOB U COJIEH
dAMMOHUSA B KQUECTBEC
MUHEPAJIbHBIX
ynoOpeHuit.
XUMUYECKOE
3arpsi3HEHue
OKpY)KaroILEen CpeJibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518

33

®docdop. Oxcua
docdopa (V) u
(dbocdopHas kuciora,
¢buznueckue u
XUMHYECKHE CBOIICTBA,
MOJTydeHHE

bu6moreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanue
(docdaroB B kauecTBe
MUHEpaJIbHBIX
yIOOpEeHMIA.
3arpsi3HeHue
MIPUPOJIHON CpelIbl
dbocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XHMHYECKHE CBOMCTBA

bubnuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriaeponaa, ux
¢buznyeckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTUYECKHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

po0IeMbl, CBI3aHHBIC
C OKCHJIOM YTJIepoa
(V)

37

VYronsHasg kuciora u eé
COJIx

bubmmoreka [{OK
https://m.edsoo.ru/00ae006¢

38

[IpakTuyeckas pabora
Ne 4 o teme
"[lonyuenue
YTJIEKUCIIOTO Ta3a.
KauectBennas peakuus
Ha KapOoHaAT-MOH"

bubmmoreka [{OK
https://m.edsoo.ru/00ae027¢

39

ITepBoHayanbHbIE
TTOHATHS 00
OpraHUYEeCKHUX
BEIllECTBAaX KaK O
COEIMHEHUSX yriepo/ia

bu6moreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero
COeIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

41

[IpakTuueckas padota
Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a71a4 10 TEME
«Baxneimue
HEMETAJUIBI U UX
COEIMHEHU

bubnuoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KouTtponsHas paborta
Ne3 mo teme
«Baxneime
HEMETaJUTBl U UX

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8



https://m.edsoo.ru/00ae006c
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

COCAUHCHUA»

OOmast xapakTepuCTUKA
XUMHYECKUX DJIIEMEHTOB
— METaJLJIOB.

Merammyeckas CBI3b U

bubmmoreka [{OK

43 METaJNINYECKas https://m.edsoo.ru/00ae103e
KpUCTAJUTUYECKast
pemérka. Gusnyeckne
CBOMCTBA METAJIJIOB
XuUMHYECKHEe CBOMCTBA
METALJIOB.
44 DIEeKTPOXUMHUYECKUI bubnmorexa [JOK
. https://m.edsoo.ru/00ae1156
PAI HATTPSHKEHU N
METaJJIOB
O01mme crioco0nl
MOJTYyYCHHST METaJIOB.
CnnaBsl. Berancnenus
45 110 YpPaBHEHUSIM bubnuoreka [JOK
XUMHUUYECKUX PEaKIIUH, https://m.edsoo.ru/00ael156
€CJIU OJUH U3
peareHTOB COJICPIKUT
pUMecH
46 [TonsiTue o Koppo3uu bubnunoreka [JOK
METaJJIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 [Henotbte meTabt https://m.edsoo.ru/00ael4b2
48 OKcHbl ¥ THAPOKCHU/IBI bubnunoreka [JOK
HaTpus U Kanus https://m.edsoo.ru/00ael4b2
49 Illenoyno3eMenbHbIS bu6nmoreka [JOK



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

METaJUIBI — KaJILIIUU U

https://m.edsoo.ru/00ael5e8

MarHum
50 Baxneiimme bubmmoreka [{OK
COCAUHCHMS KAIBIIHS https://m.edsoo.ru/00ael5e8
O6oO1eHue u
51 CHCTEMAaTHU3alH
3HaHUU
59 JKEcTrkocTh BOABI B bubmmoreka [{OK
CHOCOObI €€ yCTpaHeHus https://m.edso0.ru/00ae1886
[IpakTnueckas pabora
53 Ne 6 o Teme bu6moreka [IOK
"XKEcTkoCTh BOALI N https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTpaHEHU"
. bu6mmoreka [IOK
>4 AJTIOMHHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOCTBA bubnuoreka [IOK
OKCHJIa U THAPOKCHIA https://m.edsoo0.ru/00aelc64
bu6mmoreka [JOK
o0 Keneso https://m.edso00.ru/00ae1d86
OKcHIbI, THAPOKCUIIBI U Bu6morexa [IOK
57 cosmm xkene3a (1) u
https://m.edso00.ru/00ae35e6
xenesa (1)
O06o0011IEHNE U
58 cUCTEMAaTU3ALUA
3HaHUM
[IpakTnueckas pabora BuGmorexa [IOK
59 No 7. Pemienne

OKCIICPUMCHTAJIbHBIX

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



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

3a7a4 110 TEME
«BaxHeuIe MeTajuIbl
U UX COEIUHEHUS)

60

Breraucnenus mo
ypaBHEHUSIM
XUMHYECKUX PEAKIIUH,
€CIIM OJINH U3
pEareHToB JaH B
M30BITKE WK COJEPIKUT
npuMecH. Beruncnenus
MacCOBO¥ JIOJIU BEIXOJIa
MPOJIyKTa peaKkiuu

bubmmoreka [{OK
https://m.edsoo.ru/00ael 750

61

O06001IeHne
CUCTEMATHU3ALNAA
3HaHUU

62

KonTtponbHas padoTa
Ne4 o Teme
«Baxnenmue MeTaIbl
M UX COCIUHEHHU»

63

BeH_[eCTBa " MaT€puabl
B HOBCGI[HGBHOﬁ KHU3HU
YCJIIOBCKA

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XHUMHYECKOE
3arpsi3HEHUE
OKpYXarollen cpebl

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

65

Pone xuMum B perieHun
9KOJIOTMYECKUX
npobiaem

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

66

PesepBHBIN ypOK.

bu6nmoreka [JOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

O06o001IEHNE U
cucreMaTruni3alusa
3HAHUH

https://m.edsoo.ru/00ae0dOa

PesepBHBIl ypOK.

67 O06oOmeHue u 1 bubmuoreka [JOK
cUCTEMaTH3alIUS https://m.edsoo.ru/00adb33c
3HAHHI
PesepBHBIl ypOK.

68 O06o06menue u 1 bubmmoreka [{OK
CHCTEMaTH3aIIH https://m.edso0.ru/00ad9cb?2
3HAHUI

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 xnace/ Pymsuruc I'.E., ®enpaman @.1°., AknimonepHoe obectBo «M31aTenscTBoO
«IIpocsemenue» 2022
» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.1°., Aknnonepaoe obmiectBo «M31aTenbcTBoO

«[Ipoceemenuey 2022

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
I'.E Pymsutuc. Metoanueckoe nocobue k yueOuuky I'. B. Pyasutuca. «Xumus 8 kimace»

I'.E Pym3utuc. Meroaudeckoe nmocoo6ue k yueonuky I'. B. Pymutuca. «Xumus 9 xkmaccy

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/ff0d227e

https://m.edsoo.ru/00adb7e2






