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BOCIHUTATEJBbHBIA KOMIIOHEHT COJAEPKAHUS PABOYEM ITPOT'PAMMBI

BocruraTenpHBIN MOTEHIMAN TpeaMeTa «XUMHUS» pean3yeTcsi B COOTBETCTBUHM C OCHOBHBIMH HAIPaBJICHUSIMU BOCIIUTATEIBLHOM AEATEIHHOCTH U B

cootBetrcTBuH ¢ [Iporpammoii Bocrimtanust MKOY bytunnackas COLLL

Ypoku XuMuM MpU3BaHbl peliaTh 3aaa4u 00y4ueHHs1, onpeaeaéHHble TOCYAapCTBEHHON POrpaMMOl, U 3a7a4il BOCIUTAHMS JIUYHOCTH HOAPACTAIOLIETO

TIOKOJICHUSI B HEPa3pbIBHOM EIHCTBE.

Peanm3zanus nerarorndeckuMy paOOTHIKaMH BOCIIUTATEIBHOTO MTOTEHIMAIA YPOKOB XUMHH TIPEIIoNaraeT ciaeyrolee:

- YCTAQHOBIICHHE JOBEPHUTEIBHBIX OTHOIICHHH MEXIy IEeIaroruuecKuM paOOTHUKOM M OOYYArOIIMMUCS, CHOCOOCTBYIOIIMX MO3UTHBHOMY BOCIIPHUSTHIO
o0yJaromuMucss TpeOOBaHUKH W MPOCHO MENAarornyeckoro pabOTHWKA, NPUBICUYCHUIO MX BHUMAHUS K 00CyKAaeMoW Ha ypoke WH(pOpPMAaluH, aKTHBU3ALUH
MO3HABaTENFHON e TETLHOCTH;

- MOOY>KJIeHUEe 00YJarOIIUXCs COO0IATh Ha YPOKE OOMICTIPUHSITEIE HOPMBI TIOBEJICHHS, TIPaBHiIa OOIIEHHUS CO CTAPIIUMHU (TTeAarOTHIeCKUMU Pa0OTHUKAMH)
Y CBEPCTHUKAMU (00YJarOIIUMUCS ), TPUHITUTIB y4eOHOM TUCITUILTUHBI M CAaMOOPTaHU3aINH;

- TIpUBJICYCHUE BHUMAaHHUs OOYYaIONIMXCsI K IICHHOCTHOMY AacCIeKTy M3y4aeMbIX Ha YpOKax sIBICHHWH, OpraHu3alus MX paboThl ¢ MOly4aeMoi Ha ypoke
COIMAIEHO 3HAYNMOH MH(OpPMaIell — HHUIIMUPOBaHUE ee 00CY)KICHUs, BHICKAa3bIBaHHS 00yJarONIMMHUCS CBOETO MHEHUS TI0 €€ TIOBOAY, BEIPAOOTKH CBOETO K HEH
OTHOILICHHS;

- MCHOJB30BaHHE BOCIHHUTATEIbHBIX BO3MOKHOCTEH COACPKAHUA y‘IC6HOFO npeaMeTra 4epe3 ACMOHCTpAIUIO O6y‘-IaIOHII/IMCSI IIPpUMEPOB OTBCTCTBCHHOTO,
TPaXJAHCKOTO TOBEACHUS, TPOSIBIICHHUS YEIOBEKOIIOOUS W JOOpOCEpIeHHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB JJISl UTCHHS, 3a1ad JJIs PEIleHHS,
MPOOJIEMHBIX CHUTYaIUi sl OOCYKIACHHS B KIIACCE;

- TpUMEHEHHE Ha YpOKE MHTEPAaKTUBHBIX (OpPM paboThl ¢ 0OyYarONUMHCS: WHTEJUICKTYalbHBIX UTP, CTUMYIHPYIOIIMX TO3HABATEIbHYI0 MOTHBAIIHIO
06y‘IaIOH_[I/IXCSI; JAUOAKTUYCCKOro TeaTrpa, A€ IIOJTYUYCHHBIC Ha YPOKE 3HAHUA O6I)IFpBIBaIOTC5[ B TCaTpajibHbIX IIOCTAHOBKAX; I[I/ICKYCCI/I?I, KOTOpBIC OaroT
00y4aroImumMes: BO3MOKHOCTD PUOOPECTH OIIBIT BEJCHUSI KOHCTPYKTUBHOTO JAHUANIOTA; TPYIIIOBOM pabOTHI MM paboTHI B Mapax, KOTOPhIE y4aT KOMaHJHOH padoTe u
B3aMMOJICHCTBHIO C IPYTHMH JICTBMH;

- BKJIFOUCHHE B YPOK MI'POBBIX MPOLEAYP, KOTOPhIE MOMOTAIOT MOJIeP’KaTh MOTHUBAIIMIO 00YUYAIOIINXCS K MOTYYCHUIO 3HAHHUH, HAJIA)KMBAHUIO TTO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIICHMH B KJ1acce, IOMOTal0T YCTAHOBIICHHIO TOOPOXKETATEILHOM aTMOC(Ephl BO BPEMs YPOKa;

- opraHuzanus IepcTBa MOTHBHPOBAHHBIX W IPYIMPOBAHHBIX OOYYAIOIIMXCS HAJ MX HEYCIEBAIOUIMMH OJHOKJIACCHUKAMH, JAIOIIET0 MM COLHUAJIBHO
3HAYNMBbIN OTBIT COTPYAHHNYECTBA U B3aMMHOM IIOMOIIIH,;

- MHMIIMMPOBAHUE U TMOJICPIKKA HCCISAOBATEIIbCKON EATEILHOCTH OOYYAIOIIUXCS B paMKax pealn3allid MMH HHIWBUAYAIbHBIX M TPYIIIOBBIX
UCCJIEJIOBATEIBCKUX IPOEKTOB, YTO JacT OOy4YaromMMCS BO3MOYKHOCTH TIPHOOPECTH HABBIKM CAaMOCTOSATENIBHOTO PEIICHHS TEOPETHYECKOW IPOOJIEMBI,
TeHEepUPOBaHUS U O(OPMIICHHS COOCTBEHHBIX HCH, YBOKUTEIHHOTO OTHOIIEHHS K UYy)XKUM HIesiM, opOpMIIEHHBIM B paboTax Opyrux HMccienoBarelield, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS MIEpe]] ayIUTOpUEH, apryMEHTUPOBAHUS 1 OTCTAMBAHUS CBOCH TOUKH 3PEHHS.

Pesynprarhl eaMHCTBAa y4eOHOW M BOCHHMTATENBHOM NESTENFHOCTH OTPAKEHBI B pasjene padodeid mporpamMMmbl «JIMUHOCTHBIE pe3yNbTaThl MU3Y4YECHHS
yaeOHoro npeamera « XMMuUs Ha ypOBHE OCHOBHOTO OOILEro 00pa3oBaHMs».



COJEPKXAHUE YUYEBHOI'O IPEIMETA «XUMMSI»
8 Kiacce

IlepBoHayaibHbIe XUMHYECKHE IOHATHS

[Tpeamer xumun. Ponb XuMuM B *KHU3HM 4eoBeka. Tena u BemecTBa. Ou3nyeckre CBONCTBA BEIIECTB. ATperaTHoe cocTosiHue BemiecTB. [loHsaTue o MeTogax
MO3HAHUS B XUMUHU. XUMHSA B cucTeMe HayK. UncThie BeniectBa 1 cMecr. CiocoObl pa3ieneHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE IeMEeHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. IIpocThie 1 Co)KHBIE BelecTBa. ATOMHO-MOJIEKYIAPHOE yUEHHE.
Xumnueckas ¢popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX DIIEMEHTOB. 3aKOH MOCTOSIHCTBAa cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHTENbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10JIsl XMMHYECKOTO JIEMEHTa B COCTUHEHUH.

dusnyeckre 1 XUMHUUECKHUE ABICHUS. XUMHUUECKasi peakys U e€ MPU3HAKU. 3aKOH COXPAaHEHMsI MacChl BeLIecTB. XUMHUUeckue ypaBHeHusa. Kiaccuduxanns
XUMUYCCKUX peakIui (COeIMHCHUS, Pa3IoKeHUs, 3aMeIIeHNs, 0OMEHa).

XUMHUECKHI KCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW IMOCYAOH, ¢ MpaBmiaMu paboThl B JabopaTopud W mpuéMamu oOpalieHus ¢ J1abopaTOpHBIM

o0opyoBaHNEM; U3yUYeHUE U ONHMCaHWe (PU3MYECKHX CBOIMCTB 00pa3lOB HEOPTaHWYECKHX BEUIECTB; HaOMIOJeHHME (U3NUeCKuX (TUTaBICHHE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTyNKe, KUIICHHE M KOHICHCALMsS BOABI) U XMMUYECKUX (IFOpEHHE CBEYM, NPOKAJMBAHHWE MEIHOW MPOBOJOKH, B3aMMOJEHCTBHE Mela C
KHCIIOTOIN)
SIBIICHUH, HAaONIO/ICHHE U ONMHCAaHHWE MPHU3HAKOB MPOTEKAHUS XMMUYECKUX peaklui (pazloKeHue caxapa, B3aUMOJACHCTBHE CEPHOM KHCIOTHI C XJIOpUAOM Oapwus,
paznoxenne ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOAEHCTBHE XKene3a ¢ pacTBopoM coiu Mean(ll)); n3ydenue crmocoOoB pazueneHust cMecel (C IOMOIIHI0
MarHuTa, (QUILTPOBAaHHWE, BHINAPUBAHWE, AMCTHIUIALMSA, Xpomarorpadus), MpoBelleHHEe OYHCTKM ITOBAPEHHOW COJIM; HAONIOJCHHWE W ONHCAaHWE pe3yJbTaTOB
MIPOBEJICHUS OMBITA, UIUTIOCTPUPYIOLIEr0 3aKOH COXPaHEHHsI MacChl; CO3/IaHUe MOIETIeil MOJIEKy (IIapOCTEPKHEBBIX ).

Hemoncmpayuu

1. JIabopaTopHOe 000pyIOBaHHE.
2. PaznuyHbie BUIBI XUMUYECKOM ITOCYIBI.
3. O0Opa3ukbl BEIeCTB.
4. CriocoOsl paznenenus cmecel (punbTpoBaHue, BhITApUBAaHUE, AUCTHIUIALUS, XpoMaTorpadus).
5. @uzuveckue ABICHUS (pacTUpaHUe caxapa B CTYNKe, KHTIEHHE U KOHJIEHCAIUA BOJBI U T. [I.).
6. Xumuueckue siBIeHUS (TOPEHHE CBEYHM, Pa3jIOKEHHE caxapa, B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJopuaoMm Oapwus, pasnoxenue ruapokcuma meau (I1),
B3aMIMOJICHCTBYE JKeJe3a C CepoH, B3auMOJIeicTBHE kene3a ¢ pactBopoM coiu meau(Il)).
7. OnbIT, WJUTIOCTPUPYIOILMI 3aKOH COXPaHEHHS MacChl.
Jlabopamopnuie onvimoi:
1. Onucanne GpuU3NYECKUX CBOMCTB BELLECTB.
2. Pa3znenenue cMecH ¢ IOMOILBIO MarHUTa.
3. [Ipumeps! Gpu3ruecKux siBICHUH (TJIaBICHHE BOCKA, TAsSHHE JIbJA).
4. [IpuMepsl XUMHYECKUX SBJICHHUN (TIPOKAINBAHNE MEIHOM ITPOBOJIOKH, B3aUMOJICHICTBHE MeNa C KUCIIOTOK).
5. Mopenu aToOMOB ¥ MOJIEKY/I.
IIpakmuueckue padomoi:
Ne 1. IpaBuia paboTsl B 1abopaTopuu v NpUEMBI 0OpalleHus ¢ 1abopaTopHbIM 000PYIOBAHUEM.
Ne 2. Paznenenue cMmeceil (Ha mpuMepe OYUCTKH TOBAPEHHOM COJIH).
Buiuucnenusn



— OTHOCHUTEIBHON MOJIEKYJISIPHOU MacChl BEIIECTB;
— MAacCOBOH JIOJIM XMMUYECKOT0 3JIEMEHTa 10 (popMysie COeaMHEHHS.
BaxxHeiinue npeacTaBuTe/Id HEOPraHNYeCKMX BellleCTB

Boznyx — cmeck razos. CocraB Bozayxa. Kucnopon — anemeHT u mpocroe BemecTBo. HaxoxneHue kuciaopoaa B npupone, pusndeckne 1 XMMUYECKUe
cBoticTBa (peakuuu ropenusi). Okcuapl. [Ipumenenne kucnopona. CrnocoObl MoMyueHHs KHCIOpoaa B 1adopaTopru U MPOMBIIUIEHHOCTH. KpyroBopoT kucinopozaa B
npupozae. O30H — aI0TpoInHas MOAU(HUKAIHS KUCIOPOa.

TennoBoil 3PeKT XMMUUECKON peaKkLu, TEePMOXUMHUYECKUE YPABHEHMS, 3K30- U DHAOTEPMUYECKUE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arpsi3HeHue
BO3/yXa, YCHJICHUE MMapHUKOBOTO 3¢ ekTa, pazpymeHne 030HOBOTO CIIOSL.

Bomopon — sneMeHT 1 ipocToe BeulecTBO. HaxoxkaeHne Bomopoaa B mpupoje, pusndeckne 1 XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI MOTyYeHHSI.
Kucnots! u conu.

KommaecTtso BemiectBa. Mois. Momnsipaas Macca. 3akoH ABoraapo. MomsipabIil 00bEM Ta30B. PacuéThl 0 XMMHYECKUM YpaBHE HUSM.

®usnyeckue cBoicTBa BoAbl. Bona kak pactBoputens. PacTBopsl. HacklllieHHBIE M HEHACHIIIIEHHBIE PacTBOPHL. PacTBOpUMOCTH BelecTB B Bojie. MaccoBasd
J0JIsI BEIIeCTBA B pacTBope. XHMHUYECKHe cBoiicTBa BoAbl. OcHoBaHMs. Ponb pacTBOpoB B mIpupone W B KHU3HHM 4YeJoBeka. KpyroBopoT BOAbI B NPHPOJE.
3arps3HeHne NpupoAHbIX BoA. OXpaHa v OYMCTKA IPUPOTHBIX BOI.

Knaccudpukanms Heopranmdeckux coenuHenuil. Okcuabl. Knaccnpukanus OKCHIOB: coiieoOpasyome (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIE) W
HeconeoOpasytomue. HoMeHknaTypa okcuaoB (MexXIyHapoaHas ¥ TpuBUallbHast). OU3nueckue u XUMHYECKHE CBOMCTBA OKCHOB. [lomyueHne OKCHuaoB.

OcHoBanns. Knaccudukanuss ocHOBaHWH: IENOYM M HEPACTBOPHUMBIE OCHOBaHHA. HoMeHKIaTypa OCHOBaHHN (MEXAyHapoAHas M TPUBHAIBHAS).
®u3nyecKne U XUMUYECKUE CBOMCTBA OcHOBaHUH. [lomyueHrne ocHOBaHUIA.

Kucnotsl. Knaccudukamust xucnmor. HomeHknatypa KHCIOT (MeXAyHapoAHas W TpuBUalbHas). Dusmueckrne M XUMHYCCKHE CBOMCTBA KHUCIOT. Psn
aktuBHocTu MetaiioB H. H. Bekeroa. Ilonyuenue kucnor.

Comu. HoMmeHKkIaTypa coneit (MeXayHapomHas M TpuBHalbHas). Puszndeckne W XUMUYeckue cBoicTBa coneil. IlomydeHnue coneil. I'eHeTndeckas CBs3b
MeX/1y KJlaccaMi HEOPTraHMYECKUX COCTUHEHUM.

XUMHUUECKHI IKCIIEPUMEHT: Ka4eCTBEHHOE OIpeIelieHre COJepKaHus KUCIOpoia B BO3AyXe; MOTyUeHHE, COOMpaHue, paclio3HaBaHWe U U3yUCHHE CBOICTB
KHCJIOpO/1a; HaOMI0ACHUE B3aUMOACHUCTBHSI BELIECTB C KHUCIOPOJIOM M YCJIOBHSI BOSHMKHOBEHUS M NpEKpalleHHs ropeHus (moxapa); 03HaKOMIIEHHE ¢ 00pa3laMu
OKCHJIOB M ONHMCAaHUE HMX CBOMCTB; TMOJy4eHHE, COOMpaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB BOJOpOJa (FOpPEHHUE); B3aUMOJICHCTBHE BOJOPOJAA C OKCHIOM
mean(1l) (Bo3MOKHO UCTIONB30BaHKE BHIEOMATEPHAIIOB); HA0M0AeHHEe 00pa3IloB BEIECTB KOJMUECTBOM | MOJTb; HCCIIeIOBaHHE

0Cc0OEHHOCTEH pacTBOPEHUS BEIIECTB € PA3IMYHON paCTBOPUMOCTbIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM ojIen

PacTBOPEHHOr0 BELIECTBA; B3aUMOAEHUCTBHE BOJABI C METa/UIaMU (HAaTpUEM M KajblueM) (BO3MOXHO HCIIOJIb30BaHHE BHIIEOMATEPHAJIOB); OIpEICIICHHUE
pacTBOPOB KHUCIIOT W WIEIOYEH C MOMOUIBIO MHIMKATOPOB; HCCIEOBAaHHE OOpa3lOB HEOPraHWYECKHUX BEUIECTB PAa3JIMYHBIX KIIACCOB; HAOIIOJCHUEC W3MEHEHUS
OKpAacKH MHAMKATOPOB B PACTBOPAxX KHUCJIOT M IIEN0YeH; H3yueHue B3auMoieiicTBus okcuaa menu (11) ¢ pactBopom cepHOil KHCIOTBI, KUCIOT C METANIaMH, PEAKLIUA
HEeHTpanu3anuy; mojlydYeHne HepacTBOPHMBIX OCHOBAHUH, BEITECHEHHUE OJHOIO MeTaJlla APYTMM M3 PAacTBOPA COJIM; PELICHHE SKCIEPHUMEHTAIBHBIX 3a/1a4 10 TeMe
«BaxHeime K1accbl HEOPraHUUECKUX COCIUHEHUI.

Hemoncmpayuu
8. Bzaumogeiicteue docopa, cepsl U xKelie3a ¢ KUCIOPOAOM (BO3MOXKHO HCIIOIb30BaHUE BUACOOIBITOB).

9. Omnpenenenuie cofep kanusi KUCIOpoaa B Bo3ayxe. OIBIThI, IEMOHCTPUPYIONIUE YCIOBUS BOSHUKHOBEHUS U TIPEKPAIICHUS] TOPSHUSI.
10. IMony4enue, cobupanre U pacrio3HaBaHUE BOJOPO/IA.

11. I'openue Bogopoaa.

12. Bzaumoseiicteue Bomoposa ¢ okcuaom meau (11).

13. O6pasibl BEIIECTB KOJUYECTBOM 1 MOJIb.



14. 3aexTpoau3 BOABL, CHHTE3 BOJBI;, B3aUMOACHCTBHE BOBI ¢ MeTauiamu (Na, Ca) (BO3MOKHO MCIIOIL30BaHNE BHICOMATEPHAIIOB).
15. PacTBopeHme BEIIECTB € pa3IMyHON pacTBOPUMOCTBIO.
16. MccnenoBanne pacTBOPOB KHUCIJIOT | IIEJIOYEH C TOMOIIBIO HHINKATOPOB.
17. O6pa3npl HEOPTraHNIECKUX BEIIECTB PA3IMIHBIX KIIaCCOB.
18. B3aumozeiicTBue pacTBopa cepHoit kuciotsl ¢ okcumoM meau (11).
19. Peakuus HelTpaIu3aIyy.
20. BeITecHeHHE OIHOTO METaJIa PYTUM U3 PacTBOpa COIH.
Jlabopamopnutit onvim:
6. O3HakomiIeHUE ¢ 00pa3aMu OKCHIOB.
7. BanMopeiicTBre KUCIIOT C METAJUTAMH.
8. B3aumoelicTBre KUCIIOT C METaJUIaAMH.
9. IlonyueHne HepaCTBOPUMBIX OCHOBAaHUH.
10. B3anmoeiicTBre HEpacCTBOPUMBIX OCHOBAHHN C KUCIIOTAMHU.
11. Paznoxxenue ruapokcuna meau (II) mpu HarpeBanmm.
Ilpakmuueckan paboma:
Ne 3. Tlony4yenue u cobupaHue KUCI0pPOJIa, U3YyUEHHE €T0 CBONCTB.
Ne 4. Tlony4yenue u coOupaHue BOAOPOa, U3YIEHUE €TO CBOICTB.
Ne 5. IIpuroroBieHue pacTBOPOB € ONPEACIEHHON MAaCCOBOU JOJIEH pACTBOPEHHOTO BEILIECTBA.
Ne 6. Pemienue 3kcriepuMeHTaIbHbBIX 337a4 10 TeMe « OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COEAMHEHUI.

Bwiuucnenusn
— MOJIEKYJIIPHOI Macchl KHCIOPOAa U 030HA Ha OCHOBAaHMM aTOMHOI Macchl XUMUYIECKOT'O JIEMEHTA.

— MOJIEKYJIIpHOW Macchl BEIlIeCTBAa HA OCHOBAaHUHU aTOMHOM MacChl XUMHUYECKUX 3JIEMEHTOB.

— 00BbEMa, KOJIMYECTBA BEIIECTBA ra3a M0 €ro H3BeCTHOMY KOJIMUYECTBY BEUIECTBA HITH 00BEMY .

— 00BEMOB Ir'a30B 10 YPaBHEHHIO PEAKLIUU HA OCHOBE 3aKOHA OOBEMHBIX OTHOIIECHHH T'a30B.

— C UCTOJIb30BAHUEM TIOHSATHS «MaccoBasi J0Js BEIIECTBA B PACTBOPE».

— 110 YPaBHEHUSAM XUMHUYECKUX PEAKIIUI.

Iepunonnyeckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux 3jaemMeHToB JI. U. MenaeneeBa. Ctpoenne atoMoB. XuMu4ecKas cBsi3b. O KMCIUTEIBHO-
BOCCTAHOBUTEJIbLHbIE PeAKIUU

HepBbIe IIOIIBITKH KJ'IaCCI/I(bI/IKa]_[I/II/I XUMHUYeCcKnX djieMeHToB. IloHsTHE O Ipynmnax CXOJHBIX 3JIEMCHTOB (IlIeJIO‘IHLIe 1 ICJIOYHO3EMCECIIbHBIC MCTAJlJIbI,
raJloreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCUABI U THAPOKCHUIBI.

Ilepunognueckuii 3akoH. Ilepuommueckass cucrema xumudeckux snementoB JI. M. MengeneeBa. KopoTkomepuoaHas W AJMHHONEPHUOIHAs (OPMEI
ITepuoauueckoil cuctembl xumuueckux siaemeHtoB J. M. Menneneea. Ilepuoast u rpynnbel. @U3nyeckuil CMbBICH HOPAIKOBOTO HOMEpPa, HOMEPOB MEPUOJA U
TPYIIIBL DJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHBIX siep. M3oromel. DnexkTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI04eK aTOMOB MEpBBIX 20 XMMHUYECKUX 3IEMEHTOB
ITepuonnueckoii cuctemsl 1. 1. MenaeneeBa. XapakTepuCTHKa XMMUYECKOTO 3JIEMEHTA 110 €ro nosiokeHuto B Ilepuoauueckoii cucreme 1. 1. Meneneesa.

3aKOHOMepHOCTI/I HN3MCHCHUA paanycCa aTOMOB XMMHUYCCKHUX JJIEMCHTOB, METANIMYECKUX U HEMECTAIJIMYCCKUX CBOMWCTB I10 rpyIimnamM 1 rnepuoaam. 3HaueHne
[lepuoanueckoro 3akoHa u [leproauueckoil CHCTEMBI XMMUYECKUX JIEMEHTOB I Pa3BUTHS HaykH U mpakTUKH. . . MenaeneeB — y4€HBIN U rpaX/1aHUH.

Xumnueckast cBs3b. KoBaneHnTHas (MoJisipHast M HEMOJSIPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JI€MEHTOB. MIOHHAs CBSI3b.

Crenenp okucinenusa. OKHUCINTEIHLHO-BOCCTAHOBUTEILHEIE pCaKknuu. Hpoueccm OKHCIJIEHHS Y BOCCTaHOBIIEHNS. OKUCIUTEIN U BOCCTAHOBUTEIIH.



XUMUYECKHUH 9KCTIEPUMEHT: N3y4eHHE 00pa3IOB BEIIECTB METAJUIOB M HEMETAJNIOB; B3aUMOIEHCTBHE THAPOKCHIA IMHKA C PACTBOPAMHU KHCJIOT U HIeToYei;
MPOBE/ICHUE OMBITOB, WILTIOCTPUPYIOIINX TPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOPEHUE, pEaKIIUU Pa3IOKEHUS, COCTUHCHHUS ).
Hemoncmpayuu
21. KopotkomnepruoaHas u JuIMHHOIIEpUoaHas Gpopmbl [lepuoandeckoii cucteMsl XuMudeckux anmeMenToB 1. M. Menneneesa.
22. O3HaKOMJIEHHE C 00pa3IaMy METAJIOB U HEMETAJLIOB.
23. OKHUCIIUTENIHO-BOCCTAHOBUTEIILHBIC PEAKIIMH: TOPCHUE, PEAKIIUN PA3JIOKEHUS, COCTUHCHMUS.
Jlabopamopmuwiii onvim:
12. B3zaumoeiicTBre THIPOKCHIA IIMHKA C PACTBOPAMHU KHUCIIOT U IIEIOYCH.

Me:knpeaMeTHbIe CBA3H

Peanuzanusi MeXnpeIMEeTHBIX CBA3€H IPU U3YYEHUH XMMHUH B 8 KJIacce OCYIIECTBISAETCSA Yepe3 UCIOIb30BaHUE KaK O0IINX €CTECTBEHHO-HAYYHbIX OHSITHH,
TaK U MOHATHUH, SBIAIOLIMXCS CHCTEMHBIMH JUISl OTAEBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmye ecTecTBEHHO-Hay4HbIE MOHATHS: HAy4HbIH (DaKT, THIIOTE3a, TEOpHUS, 3aKOH, aHAJU3, CHHTE3, KilaccuUKalus, NEPUOAWYHOCTh, HAOIIOACHUE,
9KCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOAETIb, SIBICHHUE.

Odusnka: MaTepHs, aTOM, dJIIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH], U30TOIbI, PaJHOaKTHBHOCTb, MOJIEKYJIa, DIIEKTPUIECKUH 3apsil, BEIIECTBO, TENIO, 00BEM,
arperatHoc COCTOAHUC BEUISCTBA, I'a3, (1)I/I3I/I‘ICCKI/IC BCJIMYUHBI, CIUHHUIBI U3MCPCHHA, KOCMOC, IUIAHCTHI, 3Bé3):[I)I, COJ'IHHG.

buonorus: dotocunTes, neixanne, buocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPATIBI, TOPHBIE OPOABI, NOJE3HbIE HCKOIIAeMbIe, TOIUIMBO, BOJHBIC PECYPCHI.

9 kjacc

BemecTBo M xXuMHYecKas peakuus

[Tepunonuueckuii 3akoH. [leproamdeckas cucrema xumudeckux 3nmeMeHToB J. M. MennaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX IEMEHTOB NEPBBIX TPEX MEPHOAOB, Kalusd, KaJIbLUs M UX COCAMHEHUN B COOTBETCTBHM C IOJIOKEHHEM 3J€MEHTOB B Ilepnoanueckoil cucrteme u
CTPOEHUEM UX ATOMOB.

CrtpoeHue BeniecTBa: BUABI XUMHUYECKOH CBS3U. THIBI KPUCTAIUITMUECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIIMUYECKON PEIIETKH U
BHJIa XUMUYECKOH CBSI3H.

Knaccupukanyus u HOMEHKIATypa HEOPraHHYECKHMX BELIECTB (MEXIyHapoIHas W TpHUBUAJIbHAs). XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCSA K
Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COEJUHEHUM, TEHETUYECKAs CBA3b HEOPIAaHUYECKUX BEILECTB.

Knaccudpukanys XMMHUYECKUX PeakUid 0 Pa3IMyHbIM MPU3HAKaM (II0 YMCIYy M COCTaBy YYacTBYIOLIMX B PEAKLMU BELIECTB, IO TEIUIOBOMY 3PQeKTy, 1o
W3MEHEHUIO CTENEHEH OKHUCIEHUSI XUMUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, [0 YHaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKHIE
YpaBHEHUSI.

[TonsiTHe 0 cCKOpOCTH XUMHYECKOH peakiuu. [ToHsTHE 00 0OpPaTUMBIX U HEOOPATUMBIX XHUMHUYECKUX peakiusx. [IoHATHE 0 TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. [londarne o xXuMuaeckoM paBHOBECHH. PaKTOPHI, BIUAIOMME HA CKOPOCTh XUMHUECKOM PEAKIIUY U TOJIOKEHNE XUMUUECKOTO PaBHOBECHS.

OKHCINTETFHO-BOCCTAHOBUTEIBHBIE  PEAKIMM, JJIEKTPOHHBINM OallaHC OKHUCIMTEIhHO-BOCCTAHOBHUTENHHOW peakuuu. (CocTaBieHHE ypaBHEHHI
OKHCIINTEIbHO-BOCCTAHOBUTENBHBIX PEaKINil C NCIOIB30BAaHIEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopus 27IEKTPOIUTUIECKON TUCCONUALNU. DIIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHoHbI, aHHOHBI. MeXaHU3M TUCCOLMAIUH BELECTB C Pa3IMYHBIMU BUIAMHU
XUMU4ecKoi cBsi3u. Crenenp auccounanyu. CHIbHbBIE U cla0ble 3JIEKTPOIIHUTHL.



Peaknun woHHOTO OOMEHa. YCJIOBHS IPOTEKAHMS PEAKIIMH MOHHOTO OOMEHA, TOJHBIC M COKpaIIEHHbIE MOHHBIC ypaBHEHMS peakiuii. CBOMCTBA KHCIIOT,
OCHOBaHUI1 U COJEH B CBETE MPEACTABICHUI 00 3NIEKTPOIUTHUECKOM Aucconnanuu. KadecTBeHHbIe peakuuy Ha HOHBI. [loHATHE 0 rHOpoNU3e coneil.

XUMHYECKUH 3KCTIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPHUCTAIUTMYECKAX PEHIETOK HEOPTraHMYECKHUX BEIIeCTB — METAIUIOB M HeMeTauioB (TpaduTa u
anMasa), CIIO’KHBIX BEIIECTB (XJIOpHUAa HATPHs); UCCIeIOBaHNE 3aBUCHIMOCTH CKOPOCTH XMMHUYECKOW PEAKITNH OT BO3IECHCTBHS Pa3IUIHbIX (DaKTOPOB; UCCIIEAOBAaHUE
3IIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MpOLEcca AWCCOLHMALMN KHCIOT, LIeJodeld W coyiell (BO3MOXKHO MCIOJb30BaHUE BHICOMATEPUANIOB); MPOBEACHUE
OIBITOB, WUTIOCTPUPYIOIIMX TIPU3HAKK MPOTEKaHHWs pPeakuuid HOHHOrO oOMeHa (oOpa3oBaHHME oOcCaaka, BBIJIENEHHE Tra3a, 00pa3oBaHHE BOJBI); OIBITOB,
WUTIOCTPUPYIOMNX MPUMEPHl OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIWiA (TOpeHHe, PeaKIWH Pas3IoKEHUs, COCTUHEHHS); pPAClO3HABAHWE HEOPTraHMYECKHUX
BELIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKIINI Ha MOHBI; pEIIEHUE SKCTIEPUMEHTANbHBIX 3a/ay.

Hemoncmpayuu
. Monenn KpuCTaIUTMYECKUX PEIETOK HEOPTaHMYECKUX BEIIECTB.
. KopoTtkoneprnoanas u mimHHOIIepHoaHAs hopmsel [leprnomndaeckoit cucteMsl XuMudeckux anemMerToB [1. M. MeHneneera.
. 3aBUCMOCTb CKOPOCTH XUMHYECKOH PEAKIUH OT Pa3IHYHBIX (PaKTOPOB.
. BozneiicTBue kaTanu3aTopa Ha CKOPOCTb XUMHUYECKOH peaKkuu.
. [Ipumeps! HEOOPATUMBIX U OOPATUMBIX PEAKIINH.
. CMmelieHre paBHOBECHSI XUMUYECKON PEeaKIIMH.
. DnexTpuyeckasi MPOBOAUMOCTb PACTBOPOB BELIECTB; JBM)KEHNE HOHOB B AJIEKTPUUYECKOM IOJIE.
. OTBITHI, WILTIOCTPUPYIOLIHE TPU3HAKK MPOTEKAHUS PEAKIINA HOHHOTO OOMEHa.
. OTIBITHI IO OTIPEIENIEHUIO CPEbl B pacTBOpaX CoJiel (XJIopuaa HaTpus, KapOOHaTa HATPHS, XJIOpU/Ia [INHKA).
JlabopamopHnutii onvim:
1. Peakiiuu HOHHOTO OOMEHA B PacTBOpax JEKTpoauToB: cyiabhara meau (I) u ménoun, kapOboHaTa HATPUS M COJISTHOM KHMCIIOTBI, PEAKIHs HEHTPaIU3alliid MEX Ly
TUAPOKCUIOM KalUs U COISIHOW KHCIIOTOM.
Ilpakmuueckaa paboma:
No 1. Perrenne sKkCriepuMEHTAIBHBIX 33124 10 TEME.

Bwviuucnenusn
— KOJIMYECTBA BEIIECTBA, 00bEMA U MAaCChl PEAreHTOB MU MPOAYKTOB MO YPABHEHHUSIM XUMUYECKUX PEAKITUH.

— 110 YPaBHEHUSAM XUMHUYECKUX PEAKIIUI.
HemeTanasl 1 UX coeTUHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBbIE CTENeHH OKUcieHus. CTpoeHue W (U3MYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TraJIoreHOB. XMMHUYECKHE CBOMCTBA HAa TpUMEpE XJI0pa (B3aUMOJEHCTBIE ¢ MeTalllaMHi, HeMeTalllaMy, Iiesiodyamu). Xiaopooaopo. CosnsHas KHCIOoTa,
XMMHYECKHE CBOWCTBA, ITOyuYeHue, IpuMeHeHune. [{eficTBre Xitopa 1 XJIOPOBOIOPO/ia Ha OPTraHU3M YeJoBeKa. BaxkHewe XI0pyu/Isl U UX HaXOXKIEHHE B TIPUPO/IE.

OO6mas xapakTeprcTuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbIE CTEIIEHH OKHCIICHHUSI.

Crpoenne u (hU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa M Cepbl. AJUIOTPOITHBIE MOJU(HUKAINN KUCIOpOJa M Cepbl. XMMUYECKHE CBOWCTBA
cepbl. CepoBOJIOpO/I, CTpoeHHe, GU3NIECKUEe U XUMHUYeCKHe CBOHCTBA. OKCHIIBI Cephbl KaK MPE/ICTABUTENN KUCIOTHBIX OKCHIIOB. CepHas KUCIIOTa, PU3nYecKre u
XMMUYECKHe CBOMCTBa (OOILIME Kak MPEeACTaBUTENsl Kiacca KHCIOT M cnenuduueckue). XUMUYECKUE PEakiyH, JIeKallue B OCHOBE MPOMBILIJICHHOIO Crocoda
MoJTydeHus1 cepHoil kucioTel. [Ipumenenne. Conm cepHON KHCIIOTHI, Ka4yeCTBEHHAs! peakius Ha cynbdar-uoH. HaxoxmeHue cepbl U €€ COeNWHEHHU B MPHUPO/IE.
XUMHYECKOe 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COSTUHEHNUIMH Cepbl (KUCIOTHBIE I0XK T, 3arpsi3HeHNe BO3yXa 1 BOJZOEMOB), CIIOCOOBI €r0 MPEA0TBPAICHHS.

OO0mast xapakTeprcTHKa 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHS.

A30T, pacrpocTpaHeHHe B NpHpoje, pu3nyeckne W XUMHUUECKue CBOHCTBAa. KpyroBopor azora B mpupoge. AMMHAK, e€ro (U3MUYEeCKUe U XUMHUYECKHE
CBOﬁCTBa, IMOJIY4YCHUC U IPUMECHCHUC. Comn AMMOHMUs, UX (1)I/I3I/I‘ICCKI/IC U XUMHNYECKHNEC CBOﬁCTBa, IIPUMCHCHHUC. KauecTBenHas p€aKknusa Ha MOHBI aMMOHUA. A3zoTHas

OO ~NO U W —



KHCIIOTa, €€ MoTydeHHe, GU3NIecKue 1 XUMUIECKHe CBOMCTBA (0OIIe KaK IMpeICTaBUTeNs Kiacca KUCJIOT U cnenududeckue). Mcnonb3oBanne HUTPATOB U COei
aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX YAOOpeHUH. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpebl COSAMHEHUSAMHU a30Ta (KHUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3IyXa,
ITOYBBI K BOJOEMOB).

®docdop, ammorponHsle Moaudukanuu (ochopa, pusmdeckne w xmMmudaeckue cpoiictBa. Oxcua docedopa(V) m dbochopHas kuciora, GU3NICCKHEC H
XMMUYECKHE CBOICTBa, monydyenue. Mcnonb3oBanue ¢pochaToB B KaueCTBe MUHEPAIbHBIX YAOOPEHUH.

OO0mast xapakTeprcTuKa 3neMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOEHHs aTOMOB, XapaKTEpHBIC CTEIICHH OKUCIICHUSI.

VYraepon, amioTponHble MOAW(UKAIMK, PAaCIpPOCTPaHEHHWE B IPUpPOnE, (U3MUYECKHEe M XHMMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopor yriepona B
npupoae. Okcuapl yriaepona, ux (pU3n4ecKue U XUMHUUECKUE CBOWMCTBA, ACHCTBHE HA KHUBBIE OPTaHU3MBI, MOJyYeHHE W MPUMEHEHHE. DKOJOrHYeCKHe POOIIEMBbI,
cBsi3aHHBIE ¢ OokcuaoM yriepoza (IV); rumoresa rio0anbHOTO MOTEIUICHUS KIMMAaTa; MAapHUKOBBIM 3((deKkT. YrompHas KUciIoTa u e€ cond, uX (U3UYECKUe U
XMMUYECKHE CBOMCTBA, IOJlydyeHHE U npuMeHeHne. KauecTBeHHast peakiys Ha KapOoHaT-uoHbI. Mcnoiap30BaHre KapOOHATOB B OBITY, MEJULUHE, IPOMBIIIIIEHHOCTH
U CEIIbCKOM XO3SMCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHWYECKUX BEIIECTBAaX KaK O COCAMHEHMSIX yriepoda (MeTaH, 3TaH, TWIEH, alleTWIEH, STaHOJ, MNIMIECPHH, YKCyCHas
kucinota). x coctaB u xumudeckoe ctpoeHue. IloHsATHe 0 OMOJOrMYEeCKH Ba)KHBIX BEIIECTBAaX: JKUpaX, O€JIKax, YrJeBOJaX — W MX POJM B JKU3HHU YEJIOBEKA.
MarepuanbHOE €AMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCANHEHUH.

KpemHuii, ero gusnueckne U XUMHYECKHE CBOMCTBA, MoMydeHre 1 npuMmeHeHne. CoennHeHns KpeMHUs1 B npupone. OOmme mpencraBieHus: 00 OKcHje
kpemuus (IV) u kpemHueBoii kucnore. CUIMKATHI, UX HCIIOJIB30BaHUE B OBITY, MEAUIIMHE, MPOMBIIIICHHOCTH. BaxkHelne cTpouTenbHble MaTepHasbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobnemMsl 6e30macHOro UCTIONB30BAHUS CTPOUTEIBHBIX MATEPUAJIOB B IOBCEAHEBHOMN JKU3HU.

XUMHUYECKHH IKCIIEPUMEHT: U3yUdeHHEe 00pa3l0B HEOPraHUYECKUX BEILECTB, CBOMCTB COJSIHOM KUCIIOTHI, IPOBEIEHHE KAUECTBEHHBIX PEaKLUUH Ha XJIOPUI-
WOHBI ¥ HaONIOJIeHHE TMPHU3HAKOB WX TNPOTEKAHHS; OMBITHI, OTpaXKaromue (U3MUECKHE M XUMHUYECKHE CBOWCTBA TAJIOTEHOB W WX COCAMHEHHN (BO3MOXHO
WCIIONIb30BaHNE BHEOMATEPHANIOB); O3HAKOMIIEHHE C O0pa3laMH XJIOPUAOB (TAlIOTEHUIOB); O3HAKOMIICHHE C 00pa3laMH Cephl U €€ COSAMHEHUSIMHU (BO3MOKHO
WCIIONb30BaHNE BUAECOMATEPUAIOB); HAOIIONEHHUE Mpolecca OOyIiIuBaHuUs caxapa MoJA JeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOW KUCIIOTHI, M3yYE€HHE XUMHUYECKUX
CBOWCTB pa30aBiIeHHOW CEpPHOH KHCIIOTHI, NPOBEJCHNE KAueCTBEHHOW peaklMu Ha Cynb(aT-nOH M HaONIOACHWE MpHU3HAKa e€ MPOTEKaHWS;, O3HAKOMIICHHE C
¢u3ndeckuMu CBOHCTBaMHU a3oTa, ocdopa M MX CoeqUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEpUANoB), 00Opa3aMu a30THBIX U (HOChOpPHBIX yI0OpEHHMIA;
MOJIy4eHue, coOMpaHHe, paclio3HaBaHUE W M3YYEHHE CBOWCTB aMMHAaKa; IPOBEJCHHE KaueCTBEHHBIX PEaKUWi Ha MOH aMMOHHA M (ocdar-MOH M H3ydeHHe
MPU3HAKOB UX MPOTEKAaHUs, B3aNMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbI0 (BO3MOXKHO HCIOIB30BaHUE BHIEOMATEPHUAIIOB); U3yUCHUE MOJIeIei
KPUCTAUTMUECKUX pPeméToK anmasza, rpaduta, (QyiuiepeHa; 03HaKOMIIGHHE C MPOIECCOM aaCcOpPOIMH PacTBOPEHHBIX BEHIECTB AKTHBHUPOBAHHBIM YIIEM H
YCTPOHCTBOM IPOTHBOrasa; MojydeHre, COOMpaHue, paclio3HaBaHUE M U3YyUEHUE CBOWCTB YIVIEKHCIIOTO Ia3a; MPOBEICHNUE KaueCTBEHHBIX PEaKkLUUi Ha KapOOHAT- U
CHJIMKAT-UOHBI M M3YY€HHE NMPHU3HAKOB MX NPOTEKAHMS; O3HAKOMJICHHE C MPOAYKUMEH CHIMKATHOM NMPOMBILIUICHHOCTH; PELICHHUE HKCIEPUMEHTAJbHBIX 3a7ad I10
TeMe «BaxHele HeMeTallIbl U UX COEUHEHUSY.

Hemoncmpayuu
10. Bupeomartepualibl: TaJOreHbl U UX COCIUHEHHUSL.

11. O6pa3ibl XJIOPHUIOB.

12. Konekuuu (BujeoMaTepuaisl): cepa U e€ coeTuHEeHUSI.

13. O6yrnuBanue caxapa oA ACHCTBHEM KOHLIEHTPUPOBAHHON CEPHOI KUCIIOTHI.

14. Komnexkuuu: gocdop 1 Ux coeTUHEHUS.

15. B3anmoeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJIBIO.

16. Mozenu KprCTAUIMYECKUX PEIETOK anMasa, Tpadura, MoJeKynsl (yepena.

17. AncopOuus pacTBOpEHHBIX BEIIECTB aKTUBUPOBAaHHBIM yriiéM. [IpoTusoras.

18. Bujeomarepualibl: CHITMKATHAS IIPOMBIIUIEHHOCTh. MOJIENIN MOJIEKYJT OPraHMIECKHX BEIIECTB.



Jlabopamopmuwiii onvim:
2. Pacrio3HaBaHue XJIOPUI-HOHOB.
3. ObHapyxeHue cysbhaT-HOHOB.
4, BzanmopeiicTBre pa30aBICHHON CEPHON KHCITOTHI C IITHKOM.
5. BzaumopeiicTBue coneil aMMOHMUA € IET0YBIO.
6. O3HakomiieHUEe ¢ 00pa3aMu a30THBIX U POCPOPHBIX yAOOpEeHUH.
7. KadecTBeHHas peakiusd Ha KapOOHAT-HOH.
Ilpakmuueckan paboma:
Ne 2. Tlonmy4yeHue conssHOW KUCIOTHI, U3yUeHHE €€ CBONCTB.
Ne 3. Tlony4yenne aMmMHuaKa, U3y4eHHE €T0 CBOHCTB.
Ne 4. Tlonygyenne yriekucioro ra3a. KauectBeHHas peaxius Ha KapOOHAT-HOH.
Ne 5. Pemienue akcriepuMeHTaNbHbBIX 337a4 10 TeMe «HemeTanmnbm.

Buviuucnenusn

— 10 YpaBHEHHSIM XUMHUYECKUX PEAKLUH, €CIIM OIMH U3 PEareHTOB AaH B U30BITKE.

— 00BEMOB Tr'a30B M0 YPaBHEHHIO PEaKIIMU HA OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHI Ta30B.

— [0 YPaBHEHUSAM XUMUYECKUX pPEeaKLIUil.

— MaccOBOM JIOJIA BBIXOJ1a IPOAYKTa pEeaKLny.

— [0 YPaBHEHUSIM XUMUYECKHUX PEAKLUH, €CIIM OJIMH U3 PEarcHTOB JaH B BUAE BOJHOIO pacTBOPA C U3BECTHOM MacCOBOM TOJIEH.
MeTauibl 4 X COeIMHEHHSA

OOmast XapaKTepUCTUKA XUMHUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHMHU MX MHOJOXeHUs B Ileproandeckoil cucreme xumuueckux snementos [l U.
MenaeneeBa u cTpoeHus: aroMoB. CTpoeHHe MeTayuioB. Meraunueckass CBsS3b M METa/UIMYECKas KPUCTAUIMYECKas PEIETKA. DIEKTPOXUMHUYECKUU psif
HanpspkeHuil MetamioB. du3ndyeckue M XMMUYECKHE cBoiicTBa MeTayuioB. OO0mme cnocoObl MonydeHuss MeTauioB. [IoHsATHE 0 KOpPO3UM METajuIOB, OCHOBHEIC
COCO0BI 3aIUTHI X OT Koppo3uH. CIuiaBsl (CTalb, 9yryH, JIOPATIOMHHUIN, OpOH32) U MX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[lenouynsle MeTaymbl: nonoxkeHHe B [lepuoanueckoil cucreMe XumMudeckux anneMeHToB [, . MenzaeneeBa; cTpoeHHE UX aTOMOB; HaX0KJIEHUE B IPUPOJIE.
dusnueckne W XMMUYECKHE CBOilcTBa (Ha mpumepe HaTpusi M Kanus). OKCHIBI W TUAPOKCHABI HAaTpusl M Kanus. [IpuMeHeHre IIeTOYHBIX METaJUIOB M HX
COECIMHEHHM.

[IlenoyHO3eMeNbHBIE METAIBI MarHUM M KaJblMi: mojokeHue B Ilepumoamdeckoit cucreMe xumuueckux snemeHtoB . M. MeHpneneeBa; cTpoeHne uX
aTOMOB; HaxOXJeHHE B mpupoae. Pu3nMuecKkue W XUMUYECKHE CBOICTBA MarHusl W Kajublus. BakHeimme coeanHeHHs KaubLusl (OKCHA, THAPOKCHJ, COJIH).
XKEcTkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHHSI.

AmroMunmii: nonoxenue B [lepuoanueckoil cucreme xumudeckux aneMeHToB [l. 1. MenneneeBa; cTpoeHHe aToMa; Hax0KJAeHHe B mpupoje. Puzndeckue u
XMMUYECKHE CBOIMCTBA aOMHUHUS. AM(OTEpHBIE CBONCTBA OKCHAA U TUAPOKCHAA ATFOMUHHS.

Keneszo: monoxxenue B Ilepnonnyeckoit cucremMe xumudeckux snemenToB J[. M. MenneneeBa; cTpoeHne atoma; HaxoXAeHre B npupojae. Ousnueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcumbl, ruapokcuanl u conw xkenesa (1) u xxenesa (I1I), ux cocras, CBONCTBA U TOTyUEHUE.

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE ¢ 00pa3laMy METaUIOB M CIIABOB, X (PU3MYECKMMHU CBOWCTBAMU; U3yUEHHE PE3YIbTaTOB KOPPO3UH METAIJIOB
(BOBMOXHO HCIIOJIb30BAaHUE BHJEOMATEPHATIOB), OCOOCHHOCTEW B3aWMONEHCTBHS OKCHAA KalbllUd ¥ HATpuUsi C  BOJAOW (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB); WCCIEOBAHNE CBOMCTB JKECTKOM BOJBI; MPOIECCAa TOPEHHUS XKelle3a B KUCIOpoAe (BO3MOKHO HCIIONH30BAHUE BHECOMATEPHUAIIOB); MPU3HAKOB
MPOTEKaHUsl KAYECTBEHHBIX PEaKIWi Ha WOHBI (MarHus, Kajublus, amoMuHus, uHKa, xene3a(ll) u xemneza(lll), menu(ll)); HaOMrOMEHME U OMUCAHKME MPOILIECCOB
OKpAIllMBaHMA IUIAMEHH MOHAMHU HATpHs, Kalus W KaibLus (BO3MOXHO HCIIOJIb30BAHUE BHICOMAaTEpHAIOB); UccieloBaHHE aM(OTEPHBIX CBOWCTB T'MAPOKCHAA
AOMHUHHA U TUAPOKCHIA ITUHKA; PEIIeHNE IKCIIEPUMEHTATIBHBIX 3a/1a4 10 TeMe «BajkHel e MeTayutbl 1 UX COeTNHEHUS.



Hemoncmpayuu
19. O3nakomieHue ¢ 0Opa3aMy METAIJIOB U CIUIaBOB, UX (PM3NUECKUMH CBOHCTBAMHU.
20. Mopenu KpUCTAIIMYECKUX PEIIETOK METAJLIOB.
21. Buneomarepuaibl: KOppO3Hs METaLIOB.
22. B3aumoJieliCTBIE HATPUS C BOJIOM.
23. OxpauBaHue MIaMeHH HOHAMH HaTPUS U Kalusl.
24. OkpaniBaHue IIaMEHH HOHAMM KaJIbIHsl.
25. BzaumogeiicTBre OKCyIa KAIBIMUS C BOIOM.
26. Buneomarepuanbl: TOpeHHE xKele3a B KUCIOPOJIe U XIIOpe.
Jlabopamopusie onvimui:
8. O3HakoMIIeHHE ¢ 00pa3liaMH CIJIABOB METAJLJIOB.
9. 3aBUCHMOCTb CKOPOCTH PEaKIUH METaJJIa ¢ KUCIIOTOW OT PUPOJIBI METaIa.
10. O3nakoMIeHHe ¢ 00pa3laMu alFOMHHUS U €TO CIUIABOB.
10. AmdoTepHBIEe CBOIICTBA THAPOKCHIA ATFOMUHISL.
10. KavecTBeHHBIC peakiy Ha MOHBI KeJe3a.
IIpakmuueckue padomut:
No 6. XKécTtkocTh BOABI U METOJIBI €€ YCTPAHEHHUS.
Ne 7. PellieHue sKCIIEpUMEHTANIBHBIX 334a4 0 TeMe «MeTabD.
Buviuucnenusn
— II0 YpaBHEHHSIM XUMHUUECKUX PEAKLUH, €CII OIUH U3 PEareHTOB COACPXKUT IPUMECH.
— MAacCOBOH JIOJIM BBIXOJa MIPOAYKTA PEAKLIUH.
XuMus 4 OKpysKawuias cpeaa
HogBble MaTepuaibl 1 TexHOJOrMU. BelecTsa U1 MaTepuaiibl B [IOBCEIHEBHOM KU3HH YeJIOBEKAa. XHUMHMsI U 310pPOBbE. be30IacHoOe UCIIONb30BAHNE BEIIECTB U
XMMUYECKUX peakuuii B ObiTy. IlepBas moMomis mpu XUMHYECKHX OXOrax M OTpaBiieHHsX. OCHOBBI SKOJIOTHYECKOW I'PAMOTHOCTH. XHMHUYECKOE 3arpsa3HeHHe
OKpy>Karomei cpeanl (mpenenbHas qormyctuMas KonnenTpanus Bemects — [1JIK). Pons XxuMuu B pemieHnn 3K0JI0TH9ecKUX MpooIeM.
[TpupoaHbIe UCTOYHHUKH YTIIEBOJOPOIOB (YToJb, IPUPOJHEIH ra3, HEPTh), MPOAYKTHI X MepepabOTKH, UX POJIb B OBITY M IPOMBIIUIEHHOCTH.
XUMHUUYECKHH IKCIIEPUMEHT: N3yYeHHE 00pa3LoB MaTepHajIoB (CTEKIIO, CIUIaBbl METAIJIOB, IIOJINMEPHBIE MAaTEPHAIIBI).

MesknpeaMeTHbIe CBA3H

Peanm3zarus MeXITpeIMETHBIX CBA3EH MTPH M3YYCHUN XHUMHU B 9 Kitacce OCYIIECTBIISICTCS Yepe3 UCTIONh30BaHNE KaKk OOIUX eCTECTBEHHO-HAYUHBIX TIOHSATHH,
TaK ¥ MOHATUH, SBJSIOLIUXCS CUCTEMHBIMHU ISl OTACIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIC TMOHATHA: HAy4YHBIA (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIM3, CHUHTE3, KJIacCU(HUKAIUsA, MEPUOJUUYHOCTD, HAOJIOJCHHE,
SKCIIEPUMEHT, MOJICJIUPOBaHKE, U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIN 3(D(EKT, TEXHOJIOTHS, MaTEPHAJIBL.

®usuka: martepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJ, HU30TOMBI, PAJIUOAKTUBHOCTH, MOJEKYNa, JJIEKTPUUYECKUU 3apsi, MPOBOJHUKH,
MOJIYPOBOHUKY, JUIJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIeCTBa, Ia3, PacTBOP, PacTBOPUMOCTb, KPUCTAJUIMYECKAs
peniérka, cruiaBbl, GU3NYSCKUE BEIUUHMHBI, CAMHULIBI U3MEPEHHMSI, KOCMHUYECKOE MPOCTPAHCTBO, MIaHeThI, 3B€3/1b1, COJHIIE.

buonorus: gporocunTes, npixaHue, Onocdepa, IKOCUCTEMA, MUHEPAIBHEIE YI00pEHHUS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHEIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MEHEpAITbI, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOTIAEMEIE, TOTLTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA «XUMMAA»

M3ydyeHre XUMHUU B OCHOBHOH IIKOJIC HANPABICHO HA JOCTIKCHHUE OOYYAIOIIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX W TMPEIMETHBIX PE3yJbTaTOB OCBOCHUS
y4eOHOTO TpeaMeTa.

JIMYHOCTHBIE PE3VYJIbTATHI

JImdaHOCTHBIE PEe3yIbTaThl OCBOEHUS MMPOTPaMMBI OCHOBHOTO OOIIIEro 0Opa3oBaHUs JOCTUTAIOTCSA B XO7e 00ydeHHs XHMHUH B €IUHCTBE YUeOHOW W BOCIIUTATEIFHON
NEeSTeTbHOCTH, OPTaHHM3aIlMd B COOTBETCTBHH C TPATUIMOHHBIMA POCCHUCKMMH COIMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, MPHHATHIMH B
o0IlecTBe MpaBWJIaMH W HOpPMamH IOBEACHHUS U CIIOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS W cOlMaIM3aluu oOydaromuxcs. JIMUHOCTHbIE
Pe3yIbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHUCIIE B YACTH:

Ilampuomuueckozo éocnumanusn:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPUYECKOMY M HAyYHOMY HACJICJUIO, MOHUMAaHUS 3HAYCHMSI XMMHYCCKOW HAyKU B KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIIOCOOHOCTH BIAlETh JOCTOBEPHOH WH(pOpPMAIUEH O MEPeOBBIX JIOCTHKEHUSX M OTKPBITHUSX MHUPOBOW M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOHCTBE MUpa U 00IIeCTBa.

I'pasicoanckozo eocnumanus:

MPEJICTABICHUS O COLMANBHBIX HOPMaX M MpaBHIaX MEKINYHOCTHBIX OTHOIICHUH B KOJJICKTUBE, KOMMYHHUKATUBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO ITOJIC3HOM,
y4e0HO-MCCIIeIOBATEIhCKON, TBOPUECKON M APYTUX BUAAX AESITEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOU NEATEIHHOCTH MPH BHIIOJIHEHUN yYEOHBIX,
MMO3HABATENBHBIX 3324, BBIMIOJHEHUH XWUMHYECKUX DSKCIIEPHIMEHTOB, CO3JIAHUHM YYEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO W B3aWMOIIOMOINX B
MPOIIECCE ATOU YUEOHOM JIeATSILHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TIOBE/ICHUE U TIOCTYIKH CBOUX TOBAPHIIEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIIEACTBUI MOCTYITKOB.
Llennocmu nayunozo nosHanus:

MHPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE U XUMHUECKON peakilii, COOTBETCTBYIOUINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIIMX OCHOBY
JUTSI TOHMMAaHUS CYITHOCTH Hay4YHOUM KapTHUHBI MHPA,;

MIPEJICTABICHNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOMABI, B3aWMOCBS3SX UEIOBEKA C IPHUPOJHON Cpelod, O PONM XUMHH B TO3HAHWUU 3THUX
3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTUBOB, HANIPABJICHHBIX HA MOJIYYCHHUE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOUMBIX ISl O0BICHEHHS HAOJI0JaeMbIX ITPOIIECCOB U SIBJICHMIA;
MMO3HABATENHHOW, WH(GOPMAIIMOHHOW W YHUTATEIhCKOW KYJIBTYPHIl, B TOM YHCIE HABBIKOB CaMOCTOSITENILHOW pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHON
JTUTEPATYPOH, TOCTYITHBIMH TEXHUUECKAMH CPEICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOYYEeHHUIO W MO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K caM00Opa30BaHHIO, TIPOCKTHOW M HCCIIEOBATENBCKOM JeATENFHOCTH, K
0CO3HaHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS O0YYEHUS B AalibHEUIIEM.

Dopmuposanusn Kyaomypul 300p06bs.

OCO3HaHUS IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO, YCTAHOBKH Ha 3JI0POBBII 00pa3 jKW3HU, OCO3HAHUS MOCIEJCTBHNA U HEMPUSTHS
BPEIHBIX MPUBBIUCK (YMOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KYpPEHUS), HEOOXOIUMOCTH COOIIOACHUS MpaBmI OE30MMACHOCTH TPH OOPAIICHUH ¢ XHUMHYCCKUMH
BEIIECTBAMHU B OBITY U PEALHON KU3HU.

Tpyooeozo éocnumanus:



WHTEpeca K MPaKTHISCKOMY U3yUeHHIO MpodeccHii U TpyJia pa3IMyHOr0 Pojia, YBaXKEHUE K TPYAY U pe3ylbTaTtaM TPYJOBOH NEATEIHHOCTH, B TOM YHCIIEC Ha OCHOBE
MPUMEHEHUS TIPESIMETHBIX 3HAHUH TI0 XUMHH, OCO3HAHHOTO BHIOOPA HHIUBUAYAIEHON TPACKTOPUH MPOIOIHKCHHUS 00pa30BaHMsI ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U
CITOCOOHOCTH K XHUMHH, OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;

yCHemHo# MpohecCHOHANBHOM EeATENPHOCTH U Pa3BUTHS HEOOXOANMBIX YMEHUH;

TOTOBHOCTH aJIalITUPOBATHCS B IPOECCHOHAIBHOM cpelie.

JKonozuueckozo socnumanun:

JKOJIOTHYECKH IeJIeCOO0Pa3HOTO OTHOIIEHHUS K MPHUPOAE KaK MCTOYHWKY JKM3HH Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS, MOHWMAaHHUS IIEHHOCTH 3J0POBOTO H
Oe3omacHoro o0pasa »KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3MUECKOMY M MICUXHYECKOMY 3J0POBBIO, OCO3HAHUS LIEHHOCTH COOJIOJCHHS TIPABUI
0€301acHOTO MOBEICHUS MPU padOTe C BEIISCTBAMH, a TAKIKE B CUTYAIIUSIX, YTPOKAIOUIUX 3/IOPOBBIO M XKU3HU JIIOJICH;

CHOCOOHOCTH MPUMEHSATH 3HAHWS, MOTydaeMble TIPY U3yUeHUH XUMUH, U PEIIeHs 3a/1a4, CBA3aHHBIX C OKPY’KAIOIIeH MPUPOIHON CPEIOi, TOBBIIIEHHUS YPOBHS
JKOJIOTHYECKON KYJIbTYpBI, OCO3HAHUS TI00ABHOTO XapaKTepa SKOJIOTHIECKUX Po0IeM H MyTel MX pelleHns MOCPEACTBOM METOI0B XUMUH;

9KOJIOTHYECKOTO MBIIIUICHUS, YMEHHS PYKOBOACTBOBATHCS M B [TO3HABATEIILHOM, KOMMYHUKATUBHOW U COITUANILHOM MTPAKTHKE.

METAIIPEAMETHBIE PE3VJIbTATBI

1. OBaaeHne YHUBEPCAJBHBIMYI Y4€OHBIMH MO3HABATEIbLHBIMYU JTEHCTBUSIMH

bazoevie nozuueckue oeiicmeus:

YMEHHEM HCIIOB30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHUS TIPU OCBOSHUY 3HAHUN: PACKPHIBATH CMBICT XUMHUYECKHUX TIOHATHH (BBIICIATh X XapaKTepHbIE PU3HAKH,
YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMH MOHATHSAMU), UCIIOJIL30BaTh MOHITHS I OOBSICHCHHUS OTACIBHBIX (DAKTOB U SIBJICHUH; BRIOMpPATh OCHOBAHUS M KPUTCPUU
JUTS KIaccHu(pUKAMA XUMHUYECKUX BEIIEeCTB M XMUMHUYECKUX pPEaKIWi; YCTaHAaBIWBATh NMPUYNHHO-CIECICTBEHHBIE CBS3W MEXKOY OOBEKTAMH HW3y4YeHHS; CTPOUTH
JIOTUYECKHE PacCyKIeHUs (MHAYKTUBHBIC, TeTyKTHBHEIE, [T0 aHAIIOTHH); IeJIaTh BEIBOIBI U 3aKITIOYCHHS,

YMEHHEM NPUMEHATh B MPOILECCE IMO3HAHUS MOHATHS (NMPEIMETHBIE M METAalpeAMETHbIC), CHMBOJIHMYCCKHE (3HAKOBBIC) MOJICNIU, HUCIOJIb3yeMbIC B XUMHH,
MPeoOpPa30BhIBATh IIUPOKO MPUMEHICMbIE B XMMHH MOJICIIbHBIC HPEJCTABICHUS — XUMHUYECKHI 3HAK (CHMBOJI DJIEMEHTA), XUMHUYECKas (opMmysia U ypaBHCHUE
XUMHYECKON peakini — TIPU PelIeHUN y4eOHO-TI03HABATENBHEIX 33/1a4; ¢ YYETOM 3TUX MOJIENBHBIX MPEICTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE
MPU3HAKU HU3YyYaeMbIX OOBEKTOB — XHMHYECKHMX BEIIECTB M XUMHUCCKUX PEaKIUi; BbISIBJIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIICJACTBCHHBIC CBS3U U
MPOTUBOPEYHS B M3yYaeMbIX IPOIECCaX U SBICHUSX; MPEJIaraTh KPUTCPHUH JIJISl BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAMOCTOSITEILHO BHIOMPATh
croco0 perieHust y4eOHOW 3ajauu (CpaBHHUBATh HECKOJIEKO BApUAHTOB PEIICHUs, BHIOMPATh HanOoJiee MOMXOISAIINNA C YIETOM CaMOCTOATEIHHO BBIACIECHHBIX
KpUTEpPUEB).

ba3zoevie uccnedosamensvckue oeiicmeus:

YMEHHEM HCIIOJIb30BaTh IMOCTABIIEHHBIE BOIMPOCHI B KaYeCTBE WHCTPYMEHTA MO3HAHMS, a TAKXKE€ B KaUECTBE OCHOBBI JJIS (DOPMHUPOBAHUS THIIOTE3HI IO MPOBEPKE
MPaBUIILHOCTU BHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHHUE ONbITA 10 TUIAHUPOBAHUIO, OPraHU3aAIMK U MIPOBEACHUIO YYCHUYSCKUX IKCIICPUMEHTOB: YMEHHE HAOJI0aTh 3a XOJIOM IMPOIECca, CaMOCTOSTEIBHO
MIPOTHO3UPOBAThH €r0 Pe3yNbTar, HOPMYIUPOBATH OOOOIIEHUS U BHIBOJBI [0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICAOBAHMUSA, COCTABIIATh OTYET O MPOJICIaHHOM
pabore.

Paboma c ungpopmanueii:

YMEHHEM BBIOMpaTh, AaHAIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALIMIO PA3IMYHBIX BUIOB M (DOPM IIPEACTABIICHUS, TOJy4aeMyH0 M3 PAa3HbIX UCTOYHUKOB (HAy4YHO-
MOTYJISIpHAS JINTEpaTypa XUMUIECKOTO COJICpKaHHUS, CIIPAaBOYHBIE ITOCOOHs, pecypchl UHTepHEeTa); KpUTHYECKH OLIEHUBATh MPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
UHOPMALHIO;



YMEHHEM ITPUMEHATH PAa3IMIHbIE METOIBI U 3aIIPOCHI P MOUCKE U 0TOOpe MH(OPMAIIH B COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX ISl BEITOJHEHHS YIeOHBIX 1
MO3HABaTENBHBIX 337a4 ONPEeACIEHHOTO THIIA; MPHOOPETEHHE OIBITa B 00JaCTH UCIIONb30BaHU HHPOPMATHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA, OBIaJICHUE

KyJb TypOil aKTHBHOTO HCIIOJB30BAHMS PA3NYHBIX IOMCKOBBIX CHCTEM; CAMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (GOpMy NpencTaBieHHs HHOOPMALMH H
WLTIOCTPUPOBATH PEIlaeMble 3a1a9 HECTIOKHBIMH CXeMaMH, THarpaMMaMH, IpyruMu hopmMamu rpauku 1 X KOMOMHAIHAMUY;

YMEHUEM HCIONb30BaTh W aHAJM3HPOBATH B Mpolecce YYeOHOH M HCCIIEAOBATEIbCKON NESTEIbHOCTH MH(OPMAIMIO O BIMSHUW MPOMBIIUICHHOCTH, CEIbCKOTO
XO3HCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY’KaIOIIEH MPUPOIHOM Cpebl.

2. OBJIaJleHHe YHHBEPCATbHBIMH Y4eOHBIMH KOMMYHHKATHUBHBIMH 1€ CTBUSIMU:

yMEHUEM 3a/laBaThb BOIMPOCH (B XOAE AWAJIOTa W/WIM AMCKYCCHH) 1O CYHIECTBY OOCYXKIaeMOH TeMbl, (OpMYyIHpOBATH CBOHM MPEIJIOKEHHUS OTHOCHUTEIHHO
BBITIOJIHEHHS TIPEATIOKEHHOHN 3a/1a4H;

NpUOOpETEHNE OIbITa MPE3CHTAlMH PE3YJIbTATOB BBIOJHEHUS XMMHYECKOTO KCIEpHMEHTa (J1abopaTOpHOrO OIBITA, JTaOOpaTOpPHOWH pabOTHI MO MCCIIEIOBAHHUIO
CBOWCTB BEIIECTB, y4eOHOTO MPOEKTA);

3aWHTEPECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKaMH IO3HABATEIbHON M MCCIEIOBATEIBLCKON NESTEIHLHOCTU MPH PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
ydéra OOIIMX MHTEPECOB M COTJIACOBAHUS MO3MLMH (00CYXIeHNS, 0OMEH MHEHHSMH, «MO3TOBBIE IITYPMBD), KOOPAWHALMS COBMECTHBIX IEHCTBHUIA, OIpeieIeHne
KPHUTEPHEB TI0 OIIEHKE Ka4eCTBa BBHITIOJIHEHHOH PabOTHI U JIp.);

3. OBJ1aieHUe YHHBEPCAJbLHBIMH Y4e0OHBIMH PEryJIsiTHBHbIMU 1€l CTBUSIMH:

YMCHUCM CaMOCTOATCIIBHO OIPEACIATh LCIU ACATCIBbHOCTH, IIAHUPOBATH, OCYIICCTBJIATH, KOHTPOJHMPOBATHL W IIPpU HGO6XOI[I/IMOCTI/I KOPPCKTUPOBATL CBOIO
NesTeNbHOCTh, BEIOWpaTh HanOomiee I(PQPEKTUBHBIE CIIOCOOBI pelieHUs y4eOHBIX W ITO3HABATENBHBIX 3a/1a4, CaMOCTOSITENIbHO COCTABIATH WM KOPPEKTHPOBATH
NPE/IOKEHHBI AITOPUTM JICUCTBUI TPH BBIIIOJIHEHUH 3aJaHAH C y4ETOM IOJTYYSHHS HOBBIX 3HAHUH 00 HM3ydaeMBIX OOBEKTaX — BEHIECTBAX M PEaKIHUSX;
OLIEHMBATH COOTBETCTBHUE MOTYYCHHOTO PE3yJIbTaTa 3asBICHHOHN LIEIH;



HNPEIMETHBIE PE3YJIBTATHI

8 KJIACC
1) packpbIBaTbh CMBICII OCHOBHBIX XMMHUYECKHX TMOHITUH: aTOM, MOJIEKyJa, XUMHUUYECKHH 3JIEMEHT, POCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh (OJHOPOAHAS H
HEOJJHOPOIHAs ), BAJICHTHOCTb, OTHOCUTENbHAS aTOMHAas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISIPHAs Macca, MaccoBasl AOJS XUMHUYECKOTO
3JIEMEHTAa B COEAMHEHWH, MOJLIPHBIH OO0BEM, OKCHZA, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKHCJICHUS, XMMHYECKasl PeaKmus,
KiIaccu(uKalysa peakluid: peakun COCIUHEHUs, PeaKluy Pa3jIoKeHHs, PEaKIMU 3aMeIleHHs], peakuyu oOMeHa, 9K30- U IHAOTEPMUUYECKHUE PEAKIMHU; TEIIOBOM
3G EeKT peakuuu; siIpo aToma, dIEKTPOHHBIM CIIOW aToMa, aTOMHask OpOWTalb, PaJuyC aToMa, XMMHUYecKasi CBs3b, MOJSIpHAsl M HEMoJspHas KOBaJICHTHAs CBS3b,
WOHHasl CBA3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBast A0JIs BEIIECTBA (IIPOLIEHTHAs! KOHIICHTPALs) B paCTBOPE;
2) WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 1. 1) ¥ MPUMEHSATH 3TH MOHATHUS NIPH ONMCAHWU BELIECTB U UX MIPEBPALCHUN;
3) HCIIONMB30BaTh XUMHUYECKYIO CUMBOJIUKY JJISl COCTABJICHUS (JOPMYJT BEIIECTB U YPAaBHECHUH XUMHUYCCKUX PEaKIIHN;
4) ompenensTh BaJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCMHEHUSIX; CTENICHb OKHMCIICHUS 2JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAICKHOCTD BEIIECTB K
oIpeeIEHHOMY KJIACCy COeIMHEHUH 1o (hopMyiaM; BUA XUMUYECKON CBsI3U (KOBAJICHTHAS U MOHHAsI) B HEOPTaHMUECKUX COCIMHECHUSX;
5) packpeiBaTh cMbich llepuomudeckoro 3akona /1. M. MenaeneeBa: 7eMOHCTPHUPOBATH TOHUMAaHUE TIEPUOINIECKON 3aBHCHMOCTH CBOWCTB XMMUYECKUX SJIEMEHTOB
0T uX mnosiokeHus B [lepuoanyeckoil cucteme; 3aKOHOB COXpaHEHHUS] MacChl BEIIECTB, MMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUEHHs, 3aKOHa ABOTaJpo;
OIMCBIBATh U XapaKTepu30BaTh TabauuHyto ¢opmy Ilepuoguueckoii cucTeMbl XUMUYECKHX 3JEMEHTOB: pa3iMyarh MOHATHS «IJ1aBHas moarpynmna (A-rpymnna)» u
«mmobounas oarpynna (b-rpymma)y, Maneie 1 60NbIIHE TIEPHOIBI; COOTHOCUTE 0003HAUEHUS, KOTOPhIe MMEroTCs B Tabnuie «lleproamaeckas cucteMa XUMHIECKAX
anementoB [I. . MenneneeBay ¢ YMCIOBBIMH XapaKTEPHCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX SJIEMEHTOB (COCTaB U 3apsf siipa, o0llee YUCIO AJIEKTPOHOB U
pacrpe/iesieHle UX 110 3JEKTPOHHBIM CII0SIM);
6) knaccu(uUMPOBaTH XUMHUECKUE 3JIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMHUECKUE Peakuy (II0 YUCIIy M COCTAaBY y4YacTBYIOIIMX B PEAKLUH BELIECTB, MO
teroBomy 3ddekry);
7) XapakTepu30BaTh (OMKMCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOJTBEPIKAas OMMCAHUE MPUMEPAMU MOJEKYJSIPHBIX ypaBHEHUH
COOTBETCTBYIOIINX XMMUYECKUX PEaKLUii;
8) mporHO3MpPOBaTH CBOWCTBA BEILECTB B 3aBHCUMOCTH OT MX Ka4eCTBEHHOTO COCTaBa; BO3MOXKHOCTH NPOTEKAaHUS XMMHYECKMX NPEBPAIICHUH B Pa3IMUHBIX
YCIIOBHSIX;
9) BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB; MaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa Mo (hopMysie COeTUHEHHUS; MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAMUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PeaKIiHy;
10) IpuMEeHSATh OCHOBHBIE OIEPAIlU MBICIIUTEIHLHOM JAEATEIbHOCTH — aHAU3 U CUHTE3, CpaBHEHUE, 0000IIeHHe, CUCTEMAaTH3aINIO, KIacCH(UKAIIHIO, BBISIBICHHE
MPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JUIS M3y4YeHHs CBOWCTB BEIECTB M XMMHYECKHX PEaKIMH; €CTECTBEHHO-HAy4HbIE METOJABI MO3HaHWs — HaOIoJ/IeHHE,
U3MEpEHHE,
MOJIETTUPOBAaHNE, IKCIIEPUMEHT (peabHBIN 1 MBICIIEHHBIN);
11) cnemoBath mpaBuiIaM MOJIB30BAHMS XMMHUYECKOW TOCYI0M M Ta00paTOpHBIM 00OPYJOBAaHNEM, a TAK)KE MPaBHJIaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKUHUSIMH IO BBIIOJHEHHUIO JIAOOPATOPHBIX XWMHUYECKHX OIBITOB IO TONYYEHHIO M COOMpaHHIO Ta3000pa3HbIX BeUIeCTB (BOAOpOAA W KHUCIOPOAa),
MPUTOTOBJICHUIO PAaCTBOPOB C ONpEAEIEHHOW MaccOBOH [0Jiell pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH W IPOBOAUTH XUMHYECKHE OKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IEJIOUYEH M KUCIOT € TIOMOIIBIO HHINKATOPOB (JIAKMYC, (eHON(TANECHH, METHIOPAHXK U JIp.).



9 KJIACC
1) packpbIBaThb CMBICT OCHOBHBIX XUMHUYECKUX MOHATHHA: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTD, CTEIIEHh OKUCICHMS, XUMHUYECKas PeakUus, XUMUYECKasi CBs3b, TEIIOBOM 3 (EKT peakuuu, MOIb, MOJSPHBIA O00BEM,
pacTBOp; AIEKTPOIUTHI, HEAEKTPOIHUTHI, SJIEKTPOIMTHYCCKAs OUCCOLMAIMS, PeakUud MOHHOTO oOMEeHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTHMbIC U
HEOOpaTUMBbIEe PEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLMH, OKUCINTEb, BOCCTAHOBUTEb, OKHCIEHHUE U BOCCTAHOBICHUE, AIJIOTPONH, aM(pOTEPHOCTD,
XMMUYeCcKas CBA3b (KOBaJICHTHAs, MOHHAS, METAIUTMYECKAs), KPUCTATUTMIECKas PEHIETKA, KOPPO3HsI METAJLIOB, CIIABBI; CKOPOCTh XUMHYECKOH peakiyy, IpeaeIbHO
nonyctumast konteHtpanus (I11K) BemecTsa;
2) WIUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX NMOHATUH (CM. 1. 1) ¥ IPUMEHATH 3TH ITOHATHUS TP ONIMCAHNU BEILECTB U UX MIPEBPALCHNN;
3) UCII0IB30BaTh XUMUUYECKYIO CUMBOJIMKY AJISI COCTABICHUS (POPMYJI BELLIECTB ¥ YPAaBHEHUH XUMHYECKUX PEAKIINN;
4) onpenenaTs BaJICHTHOCTh U CTENEHb OKHCIICHUS XMMHUYECKUX 3JIEMEHTOB B COCIUHEHUSX Pa3IMYHOTO COCTaBa; MPWUHAUIC)KHOCTh BEUIECTB K ONpeAeIEHHOMY
KJIaccy coelMHeHUH 1o (GopMynaM; BUA XUMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHASI, METAJUINYECKAsl) B HEOPIraHUYECKUX COCIUHEHUSX; 3apsi/l HOHA TI0 XUMUYECKOH
(dopmyIe; xapakTep cpebl B BOAHBIX PACTBOPaxX HEOPraHUYECKUX COEAUHEHNH, TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;
5) packpeiBatb cmbicn [lepuogmueckoro 3akona Jl. M. MenaeneeBa U JAEMOHCTPUPOBATh €r0 MOHMMAaHHE: OMUCHIBATH U XapaKTEpPHU30BaTh TaOIMYHYIO (opmy
[eprnoauueckold cUCTEMbl XHMHYECKHX 3JEMEHTOB: pa3inyarh MOHATUS «riiaBHas moiarpynmna (A-rpynma)» U «mobounas monarpynna (b-rpymma)», mansie u
OoJsbIIME MEPUOIBI; COOTHOCUTH O0O3HAYEHUS], KOTOPbIE MMEIOTCS B MEPHOANYECKOI TabIuIle, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKHX
3JIEMEHTOB (COCTaB U 3apsiz Apa, o0Ilee YHCIIO IEKTPOHOB M PACHpPEAETICHUE UX IO 3JEKTPOHHBIM CIOSIM); OOBSCHATH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB M UX COCI[I/IHCHI/II‘/'I B IIpe€aciiax MajlbIX NICPUOAOB U I'NTaBHBIX IMOATPYIIIL C y‘IéTOM CTPOCHHA UX ATOMOB;
6) knaccu(uIMPOBaTh XUMHUECKUE 3JIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMHUECKUE PEakuy (II0 YUCIIy M COCTaBY y4YacTBYIOIIMX B PEAKLHUH BEILIECTB, IO
TEII0BOMY 3P PEKTY, IO U3MEHEHHIO CTEIIEHEH OKHUCIEHUS! XUMUIECKIX DIIEMEHTOB);
7) XapakTepu3oBaTh (OMUCHIBATH) OOIIUME M CHCIU(PUUICSCKUEC XHUMHUYCCKHUE CBONCTBA MPOCTHIX M CJOXKHBIX BEINECTB, MOATBEPKIAs OIMMCAHUE MPUMEpPaAMHU
MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ;
8) cocTaBsATH ypaBHEHHUS SJIEKTPOJIMTUYECKOM IUCCOLMAIMM KHCIIOT, IIEJO4YeH M COJieH; MOJIHBIE M COKpAIlEHHBIE YPaBHEHHs PEaKUMid HOHHOTO OOMEHa;
YpaBHEHUA peaKHHﬁ, MOATBEPIKAAIOIINX CYIIECTBOBAHUC TeHEeTHYECKOM CBSI3U MEKAY BEHICCTBAMU Pa3JINYHBIX KJIaCCOB;
9) packpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPECTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHca 3TUX
peaKkiuii;
10) mporHo3upoBaTh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS; BO3MOXKHOCTH NMPOTEKAHMS XUMHUYECKHUX MPEBPAILEHUH B PAa3INYHbIX YCIOBHSIX;
11) BBIYHCHATE OTHOCHTEIHHYIO MOJIEKYJSIPHYIO M MOJIIPHYEO MAacChl BEIIECTB; MAaCCOBYIO JOJII0O XUMHUYECKOTO JIEMEHTa 10 (HopMysie COeTUHEHUS; MacCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI 110 YPABHEHHIO XUMHUYECKOW PEaKLuH;
12) cnemoBath npaBuiiaM MOJIB30BaHUS XUMHUYECKOH MOCYION U J1aDOpaTOPHBIM 000pyIOBaHMEM, a TaKKe MpaBWiiaM OOpaIIeHHUs C BELIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMH IO BBIITOIHEHHUIO JIAOOPATOPHBIX XUMHYECKHX OMBITOB TI0 TOJIYYSHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);
13) TpOBOAMTH peakiuy, MOATBEPKAAIONINE KaueCTBEHHBI COCTAaB Pa3IMYHBIX BEUIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHIOPOMUJI-, HOJHUI-, KapOOHAT-,
¢docdar-, cunukar-, cynpdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHS M HOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOUIME B BOJIHBIX PacTBOpax HEOPraHMYECKHX
BEIIIECTB;
14) IIPUMCHATb OCHOBHBIC OII€palun MBICIIUTETbHON JACATCIIBHOCT — aHaJIM3 W CHUHTE3, CpaBHCHUC, 0606HIGHI/IC, CUCTEMATHU3AalUI0, BBISABICHUC ITPUYNHHO-
CIIEICTBEHHBIX CBS3€d — JJIs1 U3y4YCHUS CBOICTB BELIECTB M XMMHUYECKUX PEaKIHii; €CTECTBEHHO-HAayYHbIE METOABI MO3HAHUS — HAOJIOAEHUE, M3MEPEHHE,
MOJICJINPOBaHKE, SKCIIEPUMEHT (peabHbIi U MBICJICHHBIN).



TEMATHYECKOE IIVTAHUPOBAHME

croco0O0B pa3JeNeHnsi CMeceil BELIEeCTB.

Hcnonb30BaTh 0pu BBIIONHEHHMHM Y4YeOHBIX 3aaHUil U B
MPOLIECCE  HCCIENOBATENbCKOM  AESITEIBbHOCTH  HAy4dHO-
[NONYJSIPHYIO  JIUTEPAaTypy  XUMHUYECKOTO  COJAEpIkKaHu,
CIIpaBOYHBIE MaTepuasl, pecypcsl MHTEpHETA.

BricTpanBaTh pa3BépHYThIE MNCHMEHHBIE U YCTHBIE OTBETHI C

8 KVIACC
Ne
Haumenosan | Kon-
n ue pazoenoe 60 Ocnosnsie suost denmensnocmu oByuaiomuxcs Inexmponnsie (yughposvie) oopazosamenvhsle
/ umem uaco pecypcul
n npozpammol 8
Paznen 1 IlepBonavansuble xummdeckue noHATHS (20 1)
PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHMN.
PackpbIBaTh poib XUMHM B NPUPOJC W KU3HU YeJOBEKa, e
CBSI3b C JJPYTUMH HayKaMH.
Pasnmuyate wumcThie BemiecTBa W CMECH; OIHOPOAHBIE U
HEOJHOPOJIHBIE CMECH. Buneoypox  «Ipegmer xumuu. BemectBay
Tema 1 Paznuyath pu3HMuecKrue U XUMUYECKHE SBICHUS. https://iu.ru/video-lessons/a48bb5f3-736e-4082-
Xumust — OnpenenaTh NPU3HAKK XUMUYECKUX PEAKIUH W YCIOBHUS HX a8ab-8ecaebac3e70
BayKHast MPOTEKAHUSI. Buneoypok «UwmcThle BemecTBA W CMECH»
00acThb CreoBaTh NpaBHIaM IOJB30BAHUS XMMHYECKOM IMOCYI0N U https://iu.ru/video-lessons/22e0315b-91dc-4558-
1 €CTECTBO3HAH 5 1a60paTOpHBIM  OOOpPYJOBAaHMEM, a TaKKe  IIpaBUIIaM 81d6-14dd91ae4a08
usiu oOpateHnsl ¢ XUMHUYECKUMHU BEUIECTBAMH B COOTBETCTBHUH C Buneoypok «@Dusznueckue SBICHHS B XAMHID»
IPAKTHIECKO MHCTPYKIMSIMH O BBITIOJHEHUIO NIPAKTUYECKHUX paboT. https://iu.ru/video-lessons/6175c24a-0622-4d8d-
H [[1aHMpoBaTh W MPOBOJUTH XUMHUYECCKHI AKCIIEPUMEHT IO 8e80-bca0170b1346
ACATCIIBHOCT M3YYCHUIO W ONUCAHUI (DU3NYECKUX CBOWMCTB BEIIECTB, Buneoypok «[Iprémbl 0OpaieHus ¢ XUMAYECKUM
1 4E€JI0BEKa https://iu.ru/video-

000pyI0BaHHEM
lessons/c938a846-a045-41b9-ac17-e5ed07436345




onopoil Ha WHOPOPMAIMIO W3 YYeOHHKAa U CIIPABOYHBIX
MaTepuaios, TPaMOTHO HCIIOJIb30BaTh W3YYEHHBIN
MOHATHHHBIN anmapat Kypca XUMHH.

Tema 2
Bemectsa
u
XUMHAYECKHE
peaxiumn

15

[IpuMeHaTh ecTecTBEeHHO-HAayYHbIE€ METOJbI MO3HaHUA (B TOM
yrciae HaONIOJeHHe, MOJAEIUPOBAaHUE, OKCIEPUMEHT) W
OCHOBHBIE ornepauun MBICIUTEIEHON JESITEbHOCTH
(cpaBHenme, knaccuuranya) OIS H3YYCHHS BEIIECTB U
XUMHUUYECKUX PEeaKIUil.

PackpblBaTh CMBICT M3y4aeMbIX IIOHSATHMM M 3aKOHOB U
MIPUMEHATH 3TH MOHATHS IPH OMMCAaHUM CBOMCTB BEIECTB U MX
MpEBpAILCHUM.

Paznuuare pusnyeckne 1 XUMHUYECKHE SIBICHHS, OOBSICHATH HX
CYLTHOCTB C TOUKH 3pEHHUS] aTOMHO-MOJIEKYISPHOTO YUSHHUS.
Onpenenarps NpU3HAKKM XMUMHUYECKHUX PpEAKLWH, YCJIOBHUA HX
MIPOTEKaHUSI.

OOBSACHATH CYHIHOCTb (PU3NYECKUX M XUMHUYECKHX SIBICHUH C
TOYKH 3PEHUS] aTOMHO-MOJIEKYJIIPHOTO YUCHHS.
KnaccupunmpoBats xumudeckue peakuuu (Mo YHCIy |
COCTaBY pearupyromux 1 00pa3yIomnxcs BEIIECTB).
CocTtaBiisath (HhOpMyJibl OMHAPHBIX BELISCTB 10 BaJCHTHOCTU U
OTIPEIEIISATh BaJICHTHOCTH MO ()OPMYJIaM BEIECTB.

PaccraBnsare ko3¢ UIMEHTHI B YpaBHEHHSX XHUMUYECKHX
peaKLuii.

CnenoBaTh NpaBWJIaM IOJB30BAHUSA XMMHUYECKOW TOCYION U
nabopaTopHeIM ~ OOOpYIOBaHMEM, a TaKkKe MpaBWIaM
oOpallleHus] ¢ BEIeCTBAMU B COOTBETCTBHHM C WHCTPYKIUSIMH
IO BBIMOJHEHHIO JIA00OPATOPHBIX XUMHUECKHUX OIBITOB.
Hcnonb30BaTh 0pU BBIIOJHEHHMHM Y4YeOHBIX 3aJaHUil U B
MIPOLIECCE  HCCIENOBATENbCKOM  AESITEIBbHOCTH  HAy4dHO-

Buneoypoxk «®u3znyeckue SBICHUS B XUMUN»
https://iu.ru/video-lessons/6175c24a-0622-4d8d-
8e80-bca0170b1346

CHpaBO‘IHI/IK XUMHUYCCKUX DJICMCHTOB
https://webelements.narod.ru/
Buneoypok «XHMMHYECKUE YPaBHEHUA»

https://iu.ru/video-lessons/b54d7802-ff8b-42e4-
aefc-2eb2716092fe
BI/I,ZleoypOK «OTHOCI/IT@J'IBHaH aTOMHas n

MOJICKYJISIpHAS Maccay https://iu.ru/video-
lessons/72f22432-66d6-4f89-be50-d5a3c1602634
Buneoypok «Ctpoenue aTOMOBY

https://iu.ru/video-lessons/1a3fecf3-4d6b-4edc-
9155-f0a0730belb9

Buneoypok «XuMHYECKUE peakuum»
https://iu.ru/video-lessons/d7b0c31e-d7ca-47a3-
9652-26dbf51ac09d

Buneoypok «3HaKM XHMHUYECKHX DIIEMEHTOB)»
https://iu.ru/video-lessons/df436683-2a18-4a3b-
8abe-ea5b4f53d163




HNOMYJIAPHYIO  JIUTEpaTypy  XUMHYECKOTO  COACPIKAHHMA,
CIIPaBOYHBIE MaTepuasl, pecypcsl MHTEpHETA.

BeicTpauBaTh pa3sBEPHYThIE NMUCHMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha wuWHPOpPMANHMIO W3 Y4YeOHMKa U CHPaBOYHBIX
MaTEpUaoB, TPaMOTHO HCIIOJIb30BaTh H3Y4CHHBIN
MIOHATUIHBIN almapar Kypca XUuMHUU.

Pa3znen 2 Baxxneliue npencraBuTeny Heopranuueckux Bemects (30 u)

Tema 1
Bosayx.
Kucnopon.
[TonsaTne 06
OKCHJIaX

PackpbIBaTh CMBICI W3y4aeMbIX TOHSATHH W TPUMEHSTH STH
MOHSATHSI TPU OMTMCAHWUY CBOMCTB BEILIECTB U MX MTPEBPAILCHHUH.
XapakTepru3oBaTth (OIKICHIBATH) COCTAB BO3yXa, (hU3nvecKue u
XMMUYECKHAE CBOWCTBA KHCIOPOJA, CIIOCOOBI €ro IMONyYeHHs,
MIPUMEHEHUE U 3HAUY€HHE B IIPUPOJIC U )KU3HU YEJIOBEKa.
CpaBHUBATh PEAKLUMU TOPEHUS U MEIJICHHOTO OKHUCIICHUSL.
Cobupath pruOOPHI AJIS MTOTyYeHUS KACIOPOa (BRITECHEHUEM
BOJIBI M BO3ITyXa).

Pacno3naBaTh ONBITHBIM ITyTEM KUCIOPOL.

Hcnonb30BaTh XWMHUYECKYIO CHUMBOJHKY JJisSi COCTAaBIICHUS
dbopMyn BemecTB, MOJEKYJISAPHBIX YpPAaBHEHHUH XHMHUYECKUX
peaknmii ¢ yyacTueM KHCIOpoJa.

OOBSACHATH CYIIHOCTh HKOJOIMYECKHX NPOOJIEM, CBS3aHHBIX C
3arpsi3HEHHEM BO31yXa.

CrnenoBath nipaBuiiaM 0e30MacHoOi paboTHI B Ta00OPaTOPHUH MIPH
WCTIOJNIb30BAaHUH XHMHYECKOW TOCYIbl W O0OpYAOBaHHS, a
TaKXKe MpaBHjaM OOpalIeHUs C TOPIOYMMH BEIECTBaMHU B
OBITY.

[ImanupoBaTh W OCYHIECTBIATh Ha TMPAKTHKE XHMHYECKHUE
9KCIIEPUMEHTHI, POBOJUTH HAONIOJICHHS, JIeJIaTh BBIBOJBI IO
pe3ynbTaTaM SKCIIEpHMEHTa.

VY4acTBOBaTH B COBMECTHOM pabOTe B IpyIIIe.

Hcnonb30BaTh HpU BBIIOJHEHHMHM Y4YeOHBIX 3aJaHUil U B
mpolecce  MCCIEeNOBATENLCKOM  JeSTENbHOCTH  HAy4YHO-
MOMYJISIPHYIO ~ JINTEpaTypy  XMMHYECKOTO  COJIepIKaHUs,

Buneoypok «OKkcuas» https://iu.ru/video-
lessons/535cac8a-a9bc-4779-95¢0-cd102cefb218
Buneoypok  «Kucnopoa»  https://iu.ru/video-
lessons/4700144e-344f-48d5-a5bd-db70722c88a4
Buneoypoxk «Hed1b» https://iu.ru/video-
lessons/0c0fe846-¢7¢5-4950-875¢-3dc339d4d89a
Buneoypox «Hemerayuisl aromMbl M IPOCThIE
BEIISCTBA. Kucmopon, 030H, BO3JIyX»
https://iu.ru/video-lessons/b707df51-4a4d-4e41-

a2f9-e650cdc807ab




CIpaBOYHEIE MaTepHaibl, pecypchl MHTEpHETA.

BricTpauBath pa3BEpHYThIC MUCHMEHHBIC U YCTHBIE OTBETHI C
ormopoii Ha wWHGOPMAIMIO M3 Y4YeOHHWKA U CIPABOYHBIX
MaTepuaios, TpaMOTHO KCII0JIb30BaTh M3Y4YCHHBIN
MOHATUHHBIN anmapaT Kypca XUMUH.

Tema 2
Bonopoa.
ITonsarue o
KHUCJIOTax

U COJIIX

PaCKpI)IBaTI) CMBICJI HU3Yy4YaCMbIX MOHATHH U IMPUMCHATL 3TH
MOHATHA IPXU OITMCAHUHN CBOWCTB BCILICCTB U UX HpeBpaH_[eHI/II‘/’I.
XapakTepru3oBaTh (OMUCHIBATh) (U3WYECKHE W XUMHUYECKHE
CBOIiCTBa BOJIOPO/IA, CIIOCOOBI €T0 TOTyYEeHUsI, TIPIMEHEHHE.
Cobupats mpubdop I MOTYUSHHUS BOAOPOIA.

Hcronp30BaTh XMMHUYECKYI0O CHUMBOJIMKY [UISI COCTaBIICHHS
(dbopMyn BemiecTB, MOJEKYJSPHBIX YPaBHEHUH XUMHYECKUX
peakIuii ¢ yyacTHeM BOAOPOA.

CrnenoBath npaBuiaM 0e30MacHOi paboOTHI B 1a00PaTOPUH MIPH
WCTIONB30BAaHAM XHMHYECKOW TOCYAsl W OOOpYyAOBaHHA, a
TaKKe TpaBWiIaM OOpalleHHs C TOPIOYMMH BEUIECTBAMHU B
OBITY.

HHaHI/IpOBaTL U OCYHICCTBJIATL Ha IIPAKTUKE XHUMUUYCCKUC
OKCIICPpUMCEHTEI, ITPOBOAUTH HaGJ’IIOZ[eHI/IH, JeJIaTb BBIBOJABI IIO
pe3ysibTaTaM dKCIIepUMEHTA.

YuacTBOBaTh B COBMECTHOH paboTe B TpyIIIe.

Buneoypok  «Kwucnoter»  https://iu.ru/video-
lessons/1da51528-34ae-4448-957¢-c754d6893109
Buneoypok «Comny» https://iu.ru/video-
lessons/9fee75f6-b3bc-4576-bdbc-c0b6408fc23e
Bunmeoypok  «Bomopom»  https://iu.ru/video-
lessons/e23a854d-9133-4992-8¢50-0e88a7ff239¢




Tema 3
KommaectBeH
HbBIE
OTHOIIICHUS B
XUMUH

PackpeiBaTh CMBICT W3yYaeMBIX MOHATHH U TPUMEHSTH 3TH
TIOHSTHSA, a TAKXKE M3YUCHHBIE 3aKOHBI U TEOPUU JJISI PEIICHUS
pacu€THBIX 3a1a4.

BrruncnsaTs MOISIpHYIO Maccy BELIECTB; KOJUYECTBO BELIECTBA,
00BEM Taza, Maccy BEIECTBa;

[IpoBoauTh pacd€Thl MO ypaBHEHHSIM XHUMHYECKUX pPEaKIIHH:
KOJMYEeCTBa, OOBEMA, MacChl BEIIECTBA 110 H3BECTHOMY
KOJINYECTBY, OO0BEMY, Macce peareHTOB WM MPOAYKTOB
peakuuu.

BricTpanBaTh pa3BEépHYThIE MICHMEHHBIE UM YCTHBIE OTBETHI C
omopoil Ha wHpOpMAIMIO U3 Yy4eOHWKA W CIPABOYHBIX
MaTepuaioB, TPaMOTHO HCIIONTE30BATh M3YYEeHHBIN
MOHATUIHBIN anmapar Kypca XMMuu.

Buneoypok «KomuuectBo BewectBa. ModsipHas
Macca» https://iu.ru/video-lessons/e04fcc5d-9bac-
4962-8668-ab35bf8de7{7

Bugaeoypok «Pacuétrl o XUMHUYECKUM
YPaBHCHUSAMY https://iu.ru/video-
lessons/710ae472-8dcf-4947-99fe-fh3ea6430168
Buneoypok «MonspHbIH 00beM ra3oB»
https://iu.ru/video-lessons/d1e93ebe-90db-43d5-
b6c1-7¢5493db3548

Tema 4
Boga.
PactBopsI.
IToustre 00
OCHOBAHMSIX

PackppiBaTh CMBICT U3y4aeMBIX MOHSATHH U MPUMEHSTH ITH
TIOHSITHUS IIPH OMUCAHUU CBOMCTB BEIIECTB U UX MIPEBPAIICHUMN.
XapakTepu3oBaTh (pU3NUECKAE U XHMUYECKHUE CBONCTBA BOJBI,
e€ poJIb KaKk pPacCTBOPUTEINSI B MTPUPOIHBIX MPOIIeCCaX.
CocCTaBnsTh YpaBHEHHUS XHMHUUYECKHX PEaKIMi C ydacTHEeM
BOJIBI.

OOBSCHATH CYITHOCTh KOJIOTHYCCKUX MPOOJIEM, CBSA3aHHBIX C
3arpsi3HCHUEM TPHPOJHBIX BOJ, CIOCOOBI OYMCTKH BOJIBI OT
MpUMecel, MepHI TI0 OXpaHe BOJ OT 3arpsI3HEHHSL.
[InmaaupoBaTh W OCYIIECTBISATh HAa MPAKTHKE XUMHUYECKHE
SKCIIEPUMEHTHI, TIPOBOJIUTH HAONIOIEHUS, JIEeNaTh BHIBOABI IO
pe3yibTaTaM 3KCIIepUMEHTa.

CnenoBath npaBuiiaM 0e30macHON pabOTHI B 1a00OpaTOPUH TpH
WCTIONIb30BAaHUH XUMIUECKOU MOCYABI M 000PyA0BaHUS.
[IpoBoaHTE BEIYKCIEHUS C IPUMEHEHHEM TMOHITHS «MaccoBas
JIOJISl BEIIECTBA B PACTBOPEY.

Hcnonp30BaTh Mpu  BBINOJHEHUM YYEOHBIX 3aJaHUil U B
MpOLIECCe  HCCIENOBATEIbCKOW  AESITETbHOCTH  HAy4dHO-
MOMYJISIPHYIO ~ JIMTEPATypy  XUMHYECKOTO  COJCpKaHUS,
CIIpaBOYHBIE MaTepuabl, pecypcsl UHTEpHeTA.

BricTpauBaTh pa3BEpHYTHIC MUCHMEHHBIE M YCTHBIE OTBETHI C
ormopoii Ha uHGOPMAIMIO M3 YYEOHHKA W CIPABOYHBIX
MaTepraioB, TPaMOTHO HCIIOJIB30BaTh M3Y4ICHHBIN
MOHSTUHHBIN anmapaT Kypca XUMUH.

Buneoypok  «OcnoBanmsi»  https://iu.ru/video-
lessons?predmet=himiya&stranitsa=3

Buneoypok  «PactBopenue.  PactBopuMoCTb
BELIECTB B BOJIE» https://iu.ru/video-
lessons/e66f67b1-e02f-4f1f-8691-8bd398981b15

Buneoypok «Boma» https://iu.ru/video-

lessons/8023d38e-c5af-4d00-80db-412c0727a67c
BI/I,ZleoypOK «Boz[a B JKN3HU YCJIOBCKaA»
https://iu.ru/video-lessons/6afd7e80-36d2-4f82-
9fc3-a314c77d9ee9




Tema 5
OCHOBHEBIE
KJ1aCChI
HEOpTaHWYEeC
KHuX
COCTUHCHUH

11

KnaccupunupoBaTh u3ydaemble BellecTBA IO COCTaBY H
CBOMCTBaM.

CocraBnare (HOpMYIIBI OKCHIIOB, KHCIOT, OCHOBaHUH, CONei U
Ha3bIBaTh UX M0 MEXIYHAPOIHONH HOMEHKIATYpE.
[IporHo3upoBaTh CBOWCTBa BeELIECTB Ha OCHOBE OOMIMX
XMMUYECKHAX CBOWMCTB M3YYEHHBIX KJIACCOB/TPYII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCA.

CocraBisTh MOJIEKYJISIPHBIE ypaBHEHUS peaximi,
WUTIOCTPUPYIOLIINX ~ XHMHYECKHE CBOMCTBA M CIIOCOOBI
MOJYYEeHHUSI BEIIECTB HW3YyYEHHBIX KJIACCOB/TPYII, a TaKKe
MOJATBEP)KJAIOIIMX T€HETUIECKYIO B3aUMOCBSI3b MEXy HUMU.
IIpon3BoOUTh BBIYUCICHHUS IO YPABHEHUSM XUMHYECKHX
PpeaKLUii.

HHaHI/IpOBaTB U OCYHICCTBJIATL Ha IIPAKTUKES XHUMUUYCCKUC
OKCIICPUMCEHTEI, IMTPOBOAUTH Ha6H}O[ICHI/I$1, JcJIaTb BBIBOABI IIO
pe3yabpTaTaM SKCIEepUMEHTA.

CrnenoBath mpaBuiaM 0e30macHOi padOTHI B 1a00paTOPHH TpH
HCIOJb30BaHUN XUMHUYECKON MOCYABI U 000PYIOBaHMUS.
Hcnonb3oBaTh TpU BBINONHEHHH Y4YeOHBIX 3aaHUil U B
mpolecce  MCCIEeNOBATENbCKOW  EATENbHOCTH  HAy4YHO-
MOMYJIIPHYIO  JIATEPATYpPy  XUMHUYECKOIO  COAEPIKAHUA,
CIpaBOYHbIE MaTepHabl, pecypchl MHTepHEeTA.

BricTpauBaTh pa3BEpPHYThIE NMUCHMEHHBIE U YCTHBIE OTBETHI C
ormopoii Ha wuHGOPMAIUMIO U3 Y4eOHHMKA W CIPABOYHBIX
MaTepualioB, IpaMOTHO HCIIOJI30BaTh W3y4YEHHBIN
MOHATHHHBIA annapar Kypca XUMHH.

Buneoypok «Oxcumpl, uX Kiaccupukanus u
ceoiictBay  https://iu.ru/video-lessons/535cac8a-
a9bc-4779-95c0-cd102cefb218

Buneoypok  «Comu, w®x  KiaccupHUKaLusDy
https://iu.ru/video-lessons/bece115a-8005-4a01-
a914-7b202c5¢5¢h0

Buneoypok  «l'eHeTHueckass  CBSI3b  MEXKIY
KJIACCAMU BELLIECTB) https://iu.ru/video-
lessons/527b12d9-089e-41ec-951f-ac19fc2dfd99
Bugneoypok «Kucnmotsl, ux xinaccupukanus u
ceoiictBa»  https://iu.ru/video-lessons/ac878a92-
c7fc-477f-ae0b-06e3ale37503

Buneoypok «ocHOBaHHWS, WX KIACCH(DUKAITUI)
https://iu.ru/video-lessons/fc50322f-22cf-40c2-
8998-47e2h84323b2

Paznea 3 Ilepuoanueckuii 3akoH u [lepuoanueckas cucreMa xumuieckux snemeHToB . Y. MenaeneeBa. CTpoeHrue aTOMOB. XUMUYECKasl CBA3b. OKUCIUTEIBHO-

BOCCTaHOBHUTENbHbIE peakuuu (15 1)

Tema 1
IIepnonnueck
Ui 3aKOH U
IIepnonnueck
ast CUCTeMa
XUMUYECKUX
a1eMeHTOB /.
n.
Meneneena.

PackpeIBaTh CMBICT TEPUOMYECKOTO 3aKOHA.

[lonmmate CyImiecTBOBaHHWE TEPUOAWYECKONW 3aBHCHMOCTHU
CBOWCTB XUMHYECKHX D3JEMEHTOB (M3MEHEHHE DPaaUuyCOB
aTOMOB W DJICKTPOOTPUIIATEIHFHOCTH) W WX COCAMHCHHU OT
TIOJIOXKEHUS B TIEPUOTUICCKON CHCTEME U CTPOCHUS aToMa.
VYcraHaBnuBaTh CBSI3b  MEXAY IIOJIOKEHUEM DIIEMEHTa B
MIEPHOANYECKON CHCTEME M CTPOCHHEM ero atoma (CocTaB U
3apsij spa, o0Iee YKUCIo NEKTPOHOB U paclpeesieHHe UX 0

BI/I,ZleoypOK ((OCHOBHLI@ CBCACHUA O CTPOCHHHU
aTOMOBY https://iu.ru/video-lessons/1a3fecf3-
4d6b-4edc-9155-f0a0730belh9

Buneoypok «CtpoeHne 3JIeKTPOHHBIX 000JI0UEeK
ATOMOBY https://iu.ru/video-lessons/87820feb-
dcdf-4429-a729-9a48e8a25000

BI/I,Z[eoypOK «H.[eJ'IOI{HHe MCETAJIJIbD)
https://iu.ru/video-lessons/1206b5f8-c782-45a6-




CrpocHue
aToma

AJICKTPOHHBIM CJIOSIM).

[Iporano3upoBath xapakTep U3MEHEHMsI CBOMCTB 3JIEMEHTOB U
WX COeIMHEHWM mo rpymnmaM u nepuogam Ilepuonnyeckoit
CUCTEMBI.

XapakTepru3oBaTb XUMHUYECKHE OJIEMEHTHI MEPBBIX TPEX
NEpUOJOB, Kalus, KaublMd IO HUX IOJOXKEHUIO B
[lepuoaunueckoii cucreme J1. . Menneneesa.

CrnenoBath npaBuiaM 0e30macHON paboTHI B Ta00OPaTOPHH MPH
WCTIONB30BaHUH XUMHYECKON MTOCYABI U 000PYIOBAHHS.
BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIE U YCTHBIE OTBETHI C
omopoii Ha wWHGOPMAIMIO U3 Yy4eOHWKA W CHPABOYHBIX
MaTepHaJIoB, IrpPaMOTHO HCIIOJIb30BaTh H3y4YEHHBIH
MOHATUIHBIN anmapar Kypca XUMUU.

Vcnonp30BaTh NpH BBHIIOJIHEHUHM YYEOHBIX 33aJaHUN TEKCTHI
y4ueOHUKa, cipaBouHbIe MaTepuainsl ([leproamdaeckyro cucremy
xummdeckux anmemeHtoB  JI. W. MenpeneeBa, Tabmuiry
pacTBOPUMOCTH KHUCJIOT, OCHOBAaHHH U COJIEM B BOJE,
INEKTPOXUMHUUECKUN PSIJT HAPSKEHUIH METaIIOB).
Vcnonp30BaTh HpU BBIIONHEHMHM Y4YEOHBIX 3aJaHUil U B
Ipolecce  HCCIEeNOBATENBCKOM  NEATEIbHOCTH  HAY4HO-
MOMYJIIPHYIO  JIATEPATYpPy  XMUMHUYECKOIO  COAEPIKaHUA,
CIpaBOYHbIe MaTepuabl, pecypchl MHTEepHeTa.

a9ce-b563f8dce344

Buneoypok «bepummi, Maraui u
LIEJI0OYHO3EMENbHBIE MeTaiuibly hitps://iu.ru/video-
lessons/0775¢534-b0d0-44¢6-9365-dd0fc2dc8a8d
Buneoypok  «lamorens»  https://iu.ru/video-
lessons/18ca52ac-7¢32-409b-9787-6723015¢3096
Buneoypok  «XapakTepucTUka  XHUMHYECKOTO
JJIEeMEHTa Ha OCHOBAHHM €r0 TOJIOKCHHUA B
ITepuogmueckoit cucreme Jl. W. MenzaenceBay
https://iu.ru/video-lessons/6dfef2fd-8e4e-4af4-
b2d7-bbe5d95ald4f

Buneoypok «ITepuoguueckuii 3aKOH u
Hepnozmqecxaﬂ CUCTEMA XUMHUYCCKHUX DJICMCHTOB
. . Meneneesa https://iu.ru/video-
lessons/f966b4ea-86d5-4f26-ade4-687fe3b431f1
Buneoypok  «M3otomer»  https://iu.ru/video-
lessons/555029f1-6920-4a26-a63e-4402036a9012

Tema 2
XuMugeckas
CBSI3b.
OxuCIATEIbH
o-
BOCCTAHOBHUT
eJIbHBIE
peakiuu

PackpbIBaTh CMBICT H3y4aeMBbIX TOHATHH.

OmnpenensTe BUI XUMHUYECKON CBSI3H B COCAMHEHHH.
Omnpenensre CTENEHb OKHUCIECHUS XMMHYECKOTO 3JIEMEHTa 10
(dopMyIe ero coeJUHEHUSL.

Onpenenars 3meMeHT (BEIIeCTBO) — OKHUCIUTEIh W AJIEMEHT
(BEmIeCTBO) — BOCCTAHOBHUTEIIb.

OOBSCHATH CYITHOCTh MIPOIIECCOB OKHCIICHUS u
BOCCTaHOBJICHHSI.

CocTaBnATh AJIEKTPOHHBIN OanaHc ¢ y4€TOM 4YHMCiIa OTAAHHBIX
Y TIPUHATHIX 3JIEKTPOHOB.

CocTaBlATE ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBHUTEIHHON
peakuuu.

Hcnonp3oBaTh TpHU BBIMOTHEHUH Y4YEOHBIX 3alaHUN TEKCTHI
y4eOHUKa, CIIPAaBOYHbBIE MaTepUabl (IIEPHOTUIECKYI0 CHCTEMY
xumudeckux anemeHTtoB  J[. W. MenneneeBa, Tabmuiry
pacTBOPUMOCTH KHUCJIOT, OCHOBaHMM M coJeil B BOJE,

BI/I,ZleoypOK «CTGHGHB OKHUCIICHUA»
https://iu.ru/video-lessons/b1219725-03a3-43e0-
8693-252ea697d13a

Bugaeoypok «INEeKTPOOTPHUIIATEILHOCTb.
KoBanienTHast mossipHasi cBsizb» https://iu.ru/video-
lessons/f9e3dc69-6443-449a-a810-f7d6chbf2eela
BI/I,ZIeprOK «OKI/ICJH/ITGJIBHO-BOCCTaHOBI/ITeHBHI)Ie
peakmmm»  https://iu.ru/video-lessons/26738b72-
6613-45ca-bbc4-c84edd55262a




AIEKTPOXUMUYICCKUN PSIT HATIPSKEHUH METAIITIOB).

H3YUYCHHBIX KJIACCOB.

Pe3epB 3
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Pa3nen 1 BemectBo u xumnueckue peaxkuun (17 9
[ToBTOpEHME XapakTepru3oBaTh XHUMHYECKHE JJIEMEHTHI TEpBbIX TPEX Buneoypok «OcCHOBHBIE CBEIEHHS O CTPOCHHUHU
u MEPUOIOB, KalWsd W KaJlbIUsA [0 WX ITOJOXEHHIO B ATOMOBY https://iu.ru/video-lessons/1a3fecf3-
1 yriryosiaeHue 5 [epuoanueckoii cucreme . 1. Menzaeneena. 4d6b-4edc-9155-f0a0730belb9
3HAHUH KnaccupunmpoBaTs M Ha3blBaTh HEOPraHWYECKHE BEIIESCTBA Buneoypok «CtpoeHne 3IEKTPOHHBIX 000JI0YEK
OCHOBHBIX

aTOMOB)» https://iu.ru/video-lessons/87820feb-




pasziesnos
Kypca 8
KJjacca

OnuceiBaTh  OOIME  XWMHUYECKHE  CBOWCTBA  BEIIECTB
Pa3TMYHBIX KIIACCOB, MOATBEPXKIATh CBOWCTBA MPUMEPAMH
MOJICKYJISIDHBIX YPAaBHCHUN XUMUYECKHUX PEaKIIUH.

Onpenensars BUJ XUMUYSCKOW CBSI3M M THIT KPUCTALTUYCCKON
PELIETKY BELECTBA.

IIporHo3upoBaTh CBOMCTBa BEIIECTB B 3aBUCHUMOCTH OT HX
CTPOEHHS.

BricTpanBaTh pa3BépHYThIC MHUCHBMEHHBIC U YCTHBIC OTBETHI C
omopoii Ha wWHGOPMAIUIO U3 Y4YeOHMKA W CHPABOYHBIX
MaTepHUaoB, TpaMOTHO HCIOJIb30BaTh W3YYCHHBIN
MOHATUIHBIN anmapaT Kypca XUMUU.

Hcrnonp30BaTh TpW BHIMIONHEHUH YYEOHBIX 3aJaHUi W B
MpOIlECCe  WCCIIEOBATEIbCKOW  JEATEIHbHOCTH  HAy4YHO-
MONYISAPHYIO  JIATEPATYpPy  XUMHUYECKOIO  COJEPKaHUI,
CIpaBOYHEIE MaTepHaibl, pecypchl MHTEpHETA.

dcdf-4429-a729-9a48e8a25000

BI/I}:[eoypOK «XapaKTepI/ICTI/IKa XUMHUYECCKOI'O
3JICMCHTA HaAa OCHOBAHHHU €TI0 IIOJIOKCHHUA B
ITepuognueckoit cucreme Jl. W. MenzaenceBay
https://iu.ru/video-lessons/6dfef2fd-8e4e-4af4-
b2d7-bbe5d95ald4f

Buneoypok «IIepronnueckuit 3aKOH "
Hepnonnqecxaﬂ CUCTeMa XUMHUUYCCKUX DJICMCHTOB
. . Meneneesa https://iu.ru/video-
lessons/f966b4ea-86d5-4f26-ade4-687fe3b431f1
Buneoypok «Okcuapl, ux Kiaccupukamus u
ceoiictBay  https://iu.ru/video-lessons/535cac8a-
a9bc-4779-95c0-cd102cefb218

Bungeoypok  «Comm, wux  ximaccudukamusy
https://iu.ru/video-lessons/bece115a-8005-4a01-
a914-7b202c5¢5¢ch0

Bugeoypok  «l'eHeTnueckass  CBA3b  MEXKAY
KJIaccaMi BEILECTB) https://iu.ru/video-
lessons/527b12d9-089e-41ec-951f-ac19fc2dfd99
Bugneoypok «Kucnmotsl, ux xinaccupukanus u
ceoiictBa»  https://iu.ru/video-lessons/ac878a92-
c7fc-477f-ae0b-06e3a1e37503

BI/I,HeoypOK «OCHOBaHusA, HX KHaCCHq)HKaLIPIH))
https://iu.ru/video-lessons/fc50322f-22cf-40c2-
8998-47e2b84323h2

Buneoypok «Kpucramnmueckue peETKI)
https://iu.ru/video-lessons/dfd4ed74-6d5a-4513-
bb2d-a1060b2afclc




PackpeiBaTh CMBICT W3yYaeMBIX MOHATHH W TPUMEHSTH 3TH
TIOHSTHSA TIPH OTIMCAaHWU CBOWCTB BEIIECTB M MX IPEBPAILICHHH.
Knaccudunupoarbh XHUMHYSCKHUE PEAKIUM IO Pa3IHYHBIM
MIpU3HaKaM.

YcTaHaBIMBaTh 3aBUCHMOCTh CKOPOCTH XMMHYECKOH peakInu
OT pPa3IMYHBIX (PAaKTOPOB.

[IporHo3upoBatb BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKHX

Buneoypok «OKHCIUTETHHO-BOCCTAHOBHTEILHEIC
peakumm»  https://iu.ru/video-lessons/26738b72-
6613-45ca-bbc4-c84edd55262a

Tema 1 IPCBDALICHII B DA3IMIHBIX VCIOBISIX Buneoypok «XUMHYECKHUE peaKImm»
OcHOBHBIE peBpaill p Y ) https://iu.ru/video-lessons/d7b0c31e-d7ca-47a3-
3aKOHOMEPHO e  OmnpenensiTb OKUCIUTEINb M BOCCTaHOBHTEIb B OBP. 9652-26dbf512c09d
CTH *  CocTaBaaTh S1CKTPOHHBI OaslaHC peakuuu. Buneoypok «Xumuueckue peakuun. CKOpOCTb
XUMHAYECKUX e [Ilponssoauts BI’HI{CHGHHH [0 XUMUMCCKUM ypaBHCHUAM. XUMUYECKOU peaKIum» https://iu.ru/video-
pCaKHI/Iﬁ L] BI)ICTpaI/IBaTI) Pa3BEPHYTHIC NNCbMCHHBIE U YCTHBIC OTBETHI C |eSSOﬂS/73C12692'ddb3'480a'944C'76€8ca74f9fd
ormopoil Ha wuWHPOpPMAIMIO W3 Y4YeOHHKA U CIPaBOYHbIX Busicoypok  «[IpH3HAKH XWMHUECKAX DEaKimiiy
MATCPHAJIOB,  TPaMOTHO ~ HCIOIBR30BATE  H3YHCHHDLIM https://iu.ru/video-lessons/421c0564-2fdb-47f6-
MOHATUIHBIN armapar Kypca XHMHH. 973c-6f5840d1ee0e
e lcmonp30BaTh TpH BBINOJHEHUH YYEOHBIX 3aJaHUH U B
mpolecce  MCCIEeNOBATENLCKOW  eATENbHOCTH  Hay4yHO-
NOMYJISIPHYIO ~ JIUTEpaTypy  XHUMHYECKOTO  COJACPIKAHUS,
CIIpaBOYHBIE MaTepHaIbl, pecypchl MHTEepHETA.
e PackpeiBaTh CMBICT H3y4aeMBIX MOHATHH, a TaKXKe CMBICI
TEOPUH EKTPOITUTHIECKON TUCCOIUALINHL.
e OOBSCHATH  NPHUYUHBI  OJEKTPONPOBOJAHOCTH  BOJHBIX
pacTBOpOB.
e CocraBisTh ypaBHEHHs HMCCOIMAIMU KHUCIOT, IIEJI0YeH u
coyieii, TOJHbIE W COKpAIIEHHbICE HWOHHBIC YypPaBHCHHUS
SH;‘c?Sgnznm XMMHYECKUX PEaKInii HOHHOTO OOMeHa. Buzieoypok «dmexTponTrecKas AMCCOLHAIISD
yeckas e [InmaHupoBaTh W OCYIICCTBISATh HAa THPAKTUKE XUMHUCCKUC https://iu.ru/video-lessons/68c01809-3276-4475-
T —— 9KCTIIEPUMEHTEI, TPOBOIUTH HAOIOCHHS, IEIATh BBHIBOIBI IO 8b7d-8f1ba0403769
pe3yJbTaTam SKCIIEpUMEHTA. Buneoypok «OCHOBHBIE TOJIOKCHHUSI  TEOPUH
XI/IMI/I‘IIGCKI/IG e CrenoBarb npaBuiIaM 0€30MacHON pabOTHI B Ta0OPAaTOPUU TIPH 9JIEKTPOIHTHYECKOM JICCOLIUAIIHN
peAKIIHH B WCTIOJIb30BAaHUH XUMHUUECKON MOCYBI H 000PYI0BaHUS. https://iu.ru/video-lessons/1f387ddb-2151-4353-
pacTBOpax e [Ipou3BoANTH BHIYUCIECHUS IO XUMUYECKUM YPABHEHUSIM. bb38-eba99e0417ff

BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C
ormopoil Ha wuHQOpPMaNMIO U3 Y4eOHMKa U CHPaBOYHBIX
MaTepraioB, TPaMOTHO WCIIOJIb30BATh M3YyYEHHBIN
MOHSATUHHBIN anmapaT Kypca XUMUU.

Hcnonp3oBaTh mpu BHIMOJHEHUH YYEOHBIX 3aJaHUil U B
MIPOLIECCE  HCCIENOBATENbCKOM  AESITENBbHOCTH  HAy4YHO-




HONYJISIPHYIO ~ JINTEpaTypy  XUMHUYECKOTO  COJCpXKaHUs,
CIpaBOYHbIE MaTepHabl, pecypcsl MHTEepHeTa.

Paznen 2 Hemetabl u ux coenuHeHus (24 4)

Tema 1
OOmas
XapaKTePUCT
HKa
XHUMHYECKHUX
3JIEMEHTOB
VIIA-
TPYTIIBL.
T"anorensl

OOBACHATH OOIIHE 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOWCTB
HEMETAIJIOB M MX COSJAMHEHUH B Mpejesax MajblX MepHoIOB U
rNaBHBIX moarpynn Ileproandeckoil cHCTEMBl XUMHYECKHX
3JIEMEHTOB C YYETOM CTPOCHHSI UX aTOMOB.

XapakTepnu3oBaTh (U3NUECKHE ¢ XHMHUYCCKHE CBOMCTBA
MIPOCTHIX BEIIECTB TaJIOTEHOB (HA MPUMEPE XJIOPa) U CIIOKHBIX
BEIIECTB (XJIOPOBOAOPO/A, XJOpHAA HATPHUsA), CIIOCOOBI HX
MoJIy4€Hus, NPUMCHCHUEC MW 3HAUYCHHUEC B IPUPOAC U KU3HU
YeIoBeKa.

Onpenensare raJoreHu I-HOHBI B PaCTBOPE.

[InmaampoBaTh W OCYIIECTBIATh HAa MPAKTHKE XWMHUYECKHE
SKCIIEPUMEHTHI, TIPOBOIUTH HAONIONEHUS, NIENaTh BHIBOIBI IO
pe3yabpTaTam SKCIIepUMEHTA.

CrnenoBath npaBuiiaM 0e30mMacHoOi paboTHl B Ta0OPaTOPHUH MIPH
WCTIONB30BaHUH XUMHUYECKON TTOCYABI U 000PYIOBAHHUS.
BricTpanBaTe pa3BEépHYThIC TICHMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha wHpOpPMAIMIO U3 Yy4eOHWKA W CHPABOYHBIX
MaTepualioB, IpaMOTHO HCIIOJI30BaTh W3y4YEHHBIN
MOHATUIHBIN alnmapar Kypca XUMUU.

Hcnonp3oBaTh mpu BHIOJHEHUH YYE€OHBIX 3alaHUil U B
MPOIIECCe  WCCIEOBATEIbCKOW  AESITETbHOCTH  HAydHO-
MOMYJISIPHYI0 ~ JTUTEpaTypy  XUMHUYECKOTO  COJEepKaHWMS,
CIpaBOYHBIE MaTepHabl, pecypchl MHTEpHETA.

Buneoypok «["anorensi» https://iu.ru/video-
lessons/18cab2ac-7¢32-409b-9787-6723015¢3096




Tema 2
OOmias
XapaKTEePUCT
HKa
XUMHUYCCKUX
2JIEMEHTOB

VIA-rpynmsL

Cepau eé
COCIUHECHUS

OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHCHUH CBOWCTB
31eMeHTOB VIA-rpyIIibl U UX COEIMHEHUN C YUYETOM CTPOEHUS
UX aTOMOB.

XapakTtepu3oBaTh (U3MUYECKME M XHMHUYECKHE CBOICTBa
MPOCTOTO BEIIECTBA CEphl U € COEAMHEHH (CepOBOAOPOIA,
OKCHJIOB CEpbI, CEpHOW KHUCIOTHI, CYIb(paToB), CHOCOOBI HX
MOJy4YeHHUs, TPUMEHEHHE W 3HAYCHHWE B MPHUPOAE U KU3HH
YeoBeKa.

Onpenenars HaTU4He CyIb(haT-HOHOB B PacTBOPE.

OOBACHATH CYNTHOCTH HKOJIIOTUYECKUX MPOOJIEM, CBS3aHHBIX C
repepaboTKOM COeTUHEHUH CEPHI.

[ImaampoBaTh W OCYIIECTBISATh Ha MPAKTHKE XUMHYECKHE
SKCIIEPUMEHTHI, TIPOBOIUTH HAONIONEHUS, NIeNaTh BHIBOIBI IO
pe3yabpTaTam SKCIIepUMEHTA.

CrnenoBath paBriiaM 0e30macHO pabOTHI B 1a00OpaTOpUH MpH
WCTIONIb30BAaHUH XUMIYECKOH MOCYABI 1 000PyAOBaHUS.
[Tpon3BOANTH BEIYHCICHHS IO XUMHYECKAM YPaBHEHHSM.
Hcnonp3oBaTh TpH BBIMTOMHEHWH Y4YeOHBIX 3alaHUN TEKCTHI
y4ueOHUKa, cripaBouHbIe MaTepuainsl ([leproamaeckyro cucremy
XAUMUYECKUX DJIEMEHTOB

H. W. MenneneeBa, TaOMUIly pPacTBOPUMOCTH KHCIIOT,
OCHOBAHMM M COJIEM B BOJE, HIIEKTPOXUMHUYECKUH PiA
HaIpsDKEHU METaJIoB).

Hcnonb3oBaTh TpW BBINOJHEHUH YYEeOHBIX 33JaHUid U B
mporiecce  MCCIENOBATENLCKOW  JIEITETbHOCTH  HAYYHO-
MONYISAPHYIO  JUATEPATYPy  XUMHYECKOIO  COJEpIKAHUA,
CIpaBOYHEIE MaTepHaJbl, pecypchl MHTEpHETA.

Buneoypok  «Kwucnopom»  https://iu.ru/video-
lessons/4700144e-344f-48d5-a5hd-db70722c88a4

Buaeoypok «Cepa» https://iu.ru/video-
lessons/a3ab90a6-c039-455b-9b8c-5129283a1d11
Buneoypok «CoenuHeHust cepb»

https://iu.ru/video-lessons/c71dc607-dd6c-4917-
ac72-d9420319e1f3




Tema 3
Obmas
XapaKTepHUCT
UKa
XHMHYECKHX
2JIEMEHTOB
VA-rpynimsl.
A3oT,
tdochop u nx
COCMHEHHUS

OOBACHATH OO0IIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
3JIeMEHTOB VA-TPYIIIBI U UX COSAMHEHUH C yU4ETOM CTPOCHUS
UX aTOMOB.

XapakTtepu3oBaTb (U3MUYECKME M XMMHYECKHE CBOMCTBa
MPOCTBIX BellecTB azoTa W Qochopa M MX COCTUHECHUH
(amMmaka, coieil aMMOHHS, a30THOW KHCIIOTHI, HHUTPATOB,
okcuna docdopa(V) u dochopHoit kuciaoTe, (ocdaTos),
CHOCOOBI UX MONYyYeHHS, TIPUMEHEHHE U 3HAUYCHHUE B IPUPOJIE U
YKU3HU YEIOBEKa.

Ompenenatb HOHBI aMMOHUS U ocdaT-HOHBI B pacTBOpe. 6
OOBACHATH CYNTHOCTH HKOJIIOTUYECKUX MPOOIJIEM, CBA3AHHBIX C
HaxX0XJIEHHEM COSIMHEHHH azoTa u (ochopa B OKpyKaromen
cpene.

[ImaampoBaTh W OCYIIECTBIATh Ha MPAKTHKE XUMHUYECKHE
SKCIIEPUMEHTHI, TIPOBOIUTH HAONIONEHUS, NIeNaTh BHIBOIBI IO
pe3yIbTaTaM SKCIIepHMEHTA.

Crnenoath npaBuiaM 0e30mMacHOi paboOTHI B 1a00PaTOPUH MPH
WCTIONB30BaHUN XUMHUYECKON MTOCYABI U 000PYAOBAHHUS.
HpOI/BBO[II/ITI) BBIYUCJICHHUSA 110 XUMHWYCCKHUM YPaBHCHUAM.
Hcnonp3oBaTh IIpyU BBITIOJIHCHUN y‘-Ie6HLIX 3a[IaHPII>'I TCEKCThI
yueOHUKa, CIIPAaBOYHBIC MaTEPUAIIBI (IEPUOJUUECKYIO0 CUCTEMY
xummdeckux anmemeHtoB  JI. W. MenpeneeBa, Tabmuiry
pacTBOPUMOCTH KHMCJIOT, OCHOBAaHUH W COJIEH B BOJE,
JNEKTPOXUMHUYECKUN PSIJI HAPSIKEHUI METAIIIOB).
Hcnonp3oBaTh mTpu BHIOJHEHUH YYEOHBIX 3alaHUil U B
MPOIIECCe  WCCIEOBATEIbCKOW  AESITETbHOCTH  HAydHO-
MOMYJISIPHYI0 ~ JTUTEpaTypy  XUMHUYECKOTO  COJEpXKaHWMS,
CIpaBOYHBIE MaTepHabl, pecypchl MHTEpHETA.

Buneoypok «AMMHAK https://iu.ru/video-
lessons/fa33c790-1ech-400b-b8cf-76be3053e704
Buneoypok «Conu ammoHus» https://iu.ru/video-
lessons/87371e24-7590-43d4-b8d1-a0522a533b4c
Buneoypok «®Dochop U ero CoeaMHEHHSD»
https://iu.ru/video-lessons/ea06cc51-91a3-4bfd-
b609-bac51241a61d

Buneoypok «A3oT» https://iu.ru/video-
lessons/e00d15e7-7164-43f8-869b-5008ed8ec74d




Tema 4
OOmias
XapaKTEePUCT
HKa
XUMHUYCCKUX
2JIEMEHTOB

IVA-rpynmsr.

Yraepon u
KpPEMHHH U
170:¢
COCIMHEHHUS

OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHCHUH CBOWCTB
31eMeHTOB IV A-rpyIIbl U UX COEIMHEHUN C YUYETOM CTPOEHUS
WX aTOMOB.

XapakTepu3oBaTh (U3UYECKHE ¢ XUMHYCCKHC CBOMCTBa
MPOCTBHIX BEIIECTB YIJIEPOJa M KPEMHHUS U UX COCAUHCHUUN
(oxcumoB yriepoaa, yroibHOW KHCIOTHI, KApOOHATOB, OKCHIIA
KPEMHUS, KPEMHHEBOW KHUCIIOTHI, CHJIUKATOB), CIOCOOBI HX
MOJTyYeHUs,, TPUMCHEHUE W 3HAYCHHE B MPHUPOJC U JKU3HU
YeIoBeKa.

OmnpenensaTb KapOOHAT- M CHIINKATHOHEI B pacTBOPE.
OOBACHATH CYNTHOCTH HKOJIIOTUYECKUX MPOOJIEM, CBS3aHHBIX C
HaX0XJIEHHUEM YTIIEKHCIIOTO Ta3a B OKpY KaroIen cpeze.
WnmocTpupoBaTh B3aMMOCBSI3b HEOPIaHUYCCKUX COCAMHCHUMN
yrIIepoAa U OPraHUYeCKUX BEIICCTB.

[ImaampoBaTh W OCYIIECTBIATh Ha MPAKTHKE XUMHUYECKHE
SKCIIEPUMEHTHI, TIPOBOUTHh HAOIIO/IEHUS, JIENaTh BBIBOABI IO
pe3yIbTaTaM SKCIIepHMEHTA.

CrnenoBaTh npaBuiIaM 0€30IMaCHOM

paboThl B J1a0OpaTOpPHM NPU HUCIOJIb30BAHMM XHMUYCCKOU
MOCYBI U 000PYA0BaHUSI.

Hcnonn3oBaTh IIpyU BBIITOJHCHUN y‘IeGHLIX 3a[IaHPII>'I TCEKCTHI
yueOHUKa, cripaBouHble Matepuaisl (Ileproandeckyro cuctemy
xummdeckux anemeHtoB JI. U. MenpeneeBa, TabOmuiry
pacTBOPUMOCTH KHMCJIOT, OCHOBAaHUH W COJIEH B BOJE,
JNEKTPOXUMHUYECKUN PSIJT HAPSIKEHUI METAJLIIOB).
Hcnonp3oBaTh mpu BBHIONHEHUHM YYEOHBIX 3alaHUil U B
MPOIIECCe  WCCIEOBATEIbCKOW  AESITETbHOCTH  HAydHO-
MOMYJISIPHYI0 ~ JTUTEpaTypy  XUMHUYECKOTO  COJEepKaHWMS,
CIPaBOYHbIC MaTepHaJbl, pecypchl MHTEepHETA.

Buneoypok «KpemHuiI u ero coeauHEHHs»
https://iu.ru/video-lessons/3f0e2dd0-h981-4ef8-

89af-98349a341d55

Buaeoypoxk «Yrnepom» https://iu.ru/video-
lessons/9581e557-ale7-4582-9e82-fecaaa2f0dc4

Paznen 3 Metamibl 1 ux coequnenus (20 )




PackpbIBaTh CMBICT W3y4aeMbIX HOHATHA W NPUMEHATH 3TH
MOHSATHUS ITPY ONMHMCAHWU CBOWCTB BEIIECTB M MX MPEBPAIICHHH.
OOBsicHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOICTB
3IIEMEHTOB-METaJ- JIOB U UX COCOUHEHHUH C y4ETOM CTPOCHHUS
UX aTOMOB.

XapakTepru3oBaTh CTPOSCHHE METAIIOB, 00ITHe (PU3MIECKUE U
XMMHYECKHE CBOWCTBA METAJUIOB.

XapakTepHu3oBaTh 00IIKE CIIOCOOBI MOTYUYECHHUSI METAILIOB.
CrnenoBats npaBuiiaM 0e30macHON pabOTHI B 1a00OPaTOPUH MIPH

Buneoypok «Xumuueckrne CBOWCTBA METAJLIOBY
https://iu.ru/video-lessons/fa2d7126-9f79-4955-
b561-2b44e728610a

BI/I,Z[eoypOK «IIOJIy4YCHHUE MCTAJIJIOB»
https://iu.ru/video-lessons/d031ec86-bbd4-40da-
aba8-ab582f4c719c

Buneoypok «Kopposus METaJIOB)

Tema 1 . d .
Ob1e UCIIOJIb30BAaHUU XMMHUYECKOM MOCYAbI U 000pYAOBaHUSL. https://iu.ru/video-lessons/7a603a42-9b80-416c¢-
cBOHCTEA 4 [IpoU3BOAUTE BHIYMCIIEHHUS TI0 XUMUYECKUM YPABHEHHAM. 85dd-94d893fff749
Hcnonb30BaTh MpU BBIIOJIHEHUM YYEOHBIX 3aaHUM TEKCTBI Buaeoypok «Meranindyeckas XAMHYCCKas CBS3b)
METaJIOB 7 :
yueOHuKa, cripaBouHbie Marepuaibl ([lepuoauueckyro cuctemMy https://iu.ru/video-lessons/838a3563-22ee-4d82-
XUMHYECKHX 3JIEMEHTOB bced-259c7ble2cdf
J. W. Mengeneesa, TabaMily pacTBOPMMOCTH KHCIOT, Buneoypok «IIpocTeie BemecTBa — METaJLIbD)
OCHOBAaHMH U CcOJEH B BOJE, ODJIEKTPOXUMHMYECKHMH Pl https://iu.ru/video-lessons/a613add3-8091-4f51-
HANPsDKCHUH METAILIOB). b88b-ed4fceaf8d3d
Wcnonb3oBaTh NpH  BBHINOJHEHMH Y4YeOHBIX 3aaHuii ¥ B Buneoypok  «Cmmase»  https://iu.ru/video-
IpOLECCE  MCCIIENOBATENECKOH  JICATENBHOCTH — HAYYHO- lessons/fc3392df-5e39-485d-92e1-d410f97fel8c
NOMYJSIPHYIO ~ JIUTEpaTypy  XHUMHYECKOTO  COACP)KaHUS,
CIIPaBOYHbIC MaTepHUabl, pecypchl MHTepHETA.
OOBSCHATH O0IKME 3aKOHOMEPHOCTH B HM3MCHCHHU CBOWCTB
3JIEMEHTOB-METAJUIOB B IPyNIax U UX COEAMHEHUH C y4ETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBath (U3UUECKHE W XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB META/UIOB U HMX COCIMHEHHH (OKCHIOB Bueoypox «lenoqmbie MCTAILIBD
FSH OKCHJIOB, COMIei), CTIOCOGHI HX MOMyYCHS, I HMeHeHHeP} https://iu.ru/video-lessons/1206b5f8-c782-45a6-
P ’ ’ Y > 1P a9ce-b563f8dce344
Tema 2 3HAUCHHE B IPUPO/JIC U KHU3HU YEITIOBEKa. . .

o . Buneoypok «bepmuni, MarHui u
Baxcuetimime Pacrio3HaBaTh C TOMOIIBIO KaueCTBEHHBIX PEAKIMH HOHBI o .
METaJlIbl U 16 MeTaJUIOB (MarHus, ATIOMHUHYS, IIMHKA, JKeJie3a, MEJIH) IEeITOUHO3eMENbHbIC MeTauTbly NPS://iu.[u/video-

’ ’ ’ ’ ’ lessons/0775¢534-b0d0-44¢6-9365-dd0fc2dc8a8d
UX [TnaHupoBaTh M OCYHIECTBISATh HAa MPAKTHKE XUMHUYECKHUE - -
Buneoypok «Keneso» https://iu.ru/video-
COC/IMHEHUS IKCIIEPUMEHTBI, TIPOBOIUTh HAOIIOJCHUS, JIeNaTh BBIBOJBI 110

pe3yabTaTaMm 3KCIEPUMEHTA.

CnenoBath npaBuiaM 0e30macHON pabOTHI B 1a00paTOPHH TPH
WCIIOJIb30BAaHUH XUMHUUYECKOU MTOCYABI M 000PYA0BaHUS.
[Tpou3BOANTH BEIYUCIICHIUS 110 XHMHUYECKIM YPaBHEHUSM.
BricTpauBath pa3BEpHYTHIC MUCHMEHHBIE M YCTHBIC OTBETHI C
ormopoii Ha wuHGOPMAIMIO M3 Y4eOHHKA W CIPABOYHBIX

lessons/04dblcaa-9156-4f6b-a57a-20cb6c4569ce
Buneoypok  «Amromunmiiy - https://iu.ru/video-
lessons/3e1686b4-aa9e-4595-8803-896ac469e863




MaTEpUaNoB, TPaMOTHO HCIIOJIb30BAaTh W3Yy4CHHBIH
MIOHATUIHBIN alnmapar Kypca XUMUU.

Hcnonb3oBaTh TpU BBINONHEHHH Y4YeOHBIX 3aJaHUil U B
IpoLiecCE  MCCIENOBATEIbCKOW — JEATENbHOCTH  HAy4HO-
NOMYJIIPHYIO ~ JIUTEpaTypy  XUMHUYECKOTO  COIEpIKaHWs,
CIIpPaBOYHBIE MaTepuasl, pecypcsl MHTEpHETA.

Paznen 4 Xumus u okpyxatomas cpena (3 4)

XapakTepu3oBaTb poOJb XUMHH B Pa3lUuHBIX cdepax
NEeSTENbHOCTU JIIOJEH, OCHOBHBIE BEIIECTBA W MaTepHabl,
MIpUMEHSAEMBbIE B dKU3HU COBPEMEHHOT'O UEJIOBEKa.

OOBsCHATH yCNIOBHSL 0€30MaCHOI0 HCIOJIB30BaHMS BEILIECTB U
XMUMUYECKUX PEaKLUUi B OBITY.

Tema 1 .
BermecTsa i AHaTU3UpOBaTh M KPUTHYECKH OIICHHBATH HH(bopMauvmo 0 Ypok «Xumus B TOBCEIHCBHOM XKH3HH YC/IOBEKa)
10 MaTepHATH B 3 BIIUSIHUAN MPOMBINIICHHOCTH, CEBCKOTO XO035HCTBA, https://nauka.club/khimiya/khimiya-v-zhizni-
KUBHIL TPaHCHOPTa U Jp. Ha COCTOSHUE OKPYXKAIOIIEH Cpebl. cheloveka.html _
YenoBeKa VYMeTh OKa3bIBaTh MEPBYIO MOMOIIb MMPU XUMHUYECKUAX OXKOTax http://www.myshared.ru/slide/403283/
U OTPaBJICHUSIX.
[IpuanMaTe y4yactue B 0OCYXIEHHH MPOOJIEM XUMHUYECKOH U
9KOJIOTHYECKON HAMpPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3WIIMIO TI0 MPOoOJeMe W MpeiaraTh BO3MOXKHBIE MyTH €€
pemieHust
Peseps 4
Hroro 68




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 603332450510203670830559428146817986133868575783
Bnageney Actaxoea MaprapuTta MuxaiinosHa

OeicTevTened C 14.03.2022 no 14.03.2023



http://www.tcpdf.org

		2022-09-09T15:09:11+0500




