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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs COCTaBJE€Ha Ha
OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHOW MPOrpaMMbl
OCHOBHOTo o01ero oOpasoBanusi, npexacraBieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE
denepanbHOi pabouell MporpaMMbl BOCIHUTAaHUS W C Y4YETOM KOHLEMIUHU MPENoAaBaHUs
yueOHOro npeamera « XuMus» B 00pa3oBaTesIbHBIX opranuzanusx Poccuiickoit deneparyu.
[Iporpamma 1o XxuMHMM Ja€T MpeACTaBICHHE O MLENAX, OOIIeld cTpareruu OOydeHHs,
BOCIIUTaHUS U pPa3BUTHA OOYyYaroIMXCs CpeACTBAMH Y4eOHOro IpenMeTa, YCTaHaBIMBAeT
o0s13aTebHOE NPEIMETHOE COJEpKaHUe, MPeIyCMaTpUBaeT paclpezielieHue ero mo kKjaccam u
CTPYKTYpUPOBaHHUE I10 pa3zAeiiaM U TeMaM NIPOrpaMMbl [0 XUMUHU, ONPEAENIAET KOJUUECTBEHHBIE
U KayeCTBEHHBIC XApPAKTEPUCTUKHU COAEPKAHUS, PEKOMEHAYEMYKO IOCIEA0BaTEIbHOCTh
U3yUYEHUs] XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JJOTHMKH Y4eOHOTO
Ipolecca, BO3PacTHBIX OCOOEHHOCTEN 00y4aromuXcsi, OnpeAessieT BO3SMOKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pazoBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011Iero o0pa3oBaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00yUYeHHs] XUMUU
Ha YpOBHE Leled M3y4deHUs TMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABaTEIbHON
NeSITeIbHOCTH 00YyYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.
3HaHUe XUMHHU CIIY>KUT OCHOBOHM JUIst (popMUpPOBaHMS MHUPOBO33pEHUs 0Oyuaromierocs,
€ro MpeJCTaBICHU O MaTepUaJbHOM €IWHCTBE MHpa, BaXXHYIO POJIb UIpaloT (popMHUpyemble
XMMHUEH MpeJCTaBICHUs O B3aMMONPEBPALICHUAX YHEPTUU U 00 3BOJIOLMHU BELIECTB B MPUPOJIE,
0 MyTSAX pELIeHHs TI00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBON U 3KOJIOrHYecKoi 6€30MacHOCTH, MPOOIIeM 3]paBOOXPaHEHUS.
N3ydenne xumuu:
® CIOCOOCTBYET peaju3alliid BO3MOXHOCTEH Ui caMOpPa3BUTUS U (OPMUPOBAHUS KYJIBTYpPbI
JTUYHOCTH, €€ 001mel n QyHKIIMOHATEHOW TPaMOTHOCTH;

® BHOCHUT BKJaJ B (POPMHpOBaHHE MBIIUIEHUS U TBOPUYECKUX CIHOCOOHOCTEH oOydarommxcs,
HaBBIKOB HMX CaMOCTOATENBbHOM  y4yeOHOW  JEATENbHOCTH, HSKCHEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOIUMBIX KaK B IIOBCEIHEBHOM KH3HM, TaKk M B
poeCCUOHATILHOM 1eATEIbHOCTH;

® 3HAKOMHUT CO CHEeNHU(UKON HAyYHOTO MBIIUICHHS, 3aKIabIBA€T OCHOBBI IIEJIOCTHOTO B3I
Ha €JUHCTBO IPHPOJIbI U UEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (HhOPMUPOBAHHU
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH 00YYaroIIMuXcs;

e crnocoOcTBYeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPO/IE, K YeTIOBEKY, BHOCHT CBOM BKJIaJ B HKOJIOTHUECKOE 00pa30BaHue 00YyUarOIIUXCS.

JlannHble HampaBjieHUs B OOyYE€HUU XHMHUHU OOECHEeUMBAIOTCA CHEIU(PUKON coaepkaHus
yueOHOro mpeaMeTa, KOTOpBIA SABISETCA IEJarorduyeckd aJalnTHPOBAHHBIM OTPaXXCHHUEM
0a30BO HAYKH XMMUU Ha ONPEEIEHHOM 3Tarle e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHUE
00y4arolMMUCS CUCTEMbI EPBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CtpyKTypa coaepkaHusl IPOrpaMMbl IO XUMUHU C(HOPMHUPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoja k eé msydeHuro. CopepaHHe CKJIAJbIBAETCS U3 CUCTEMBI MOHATHH O XMMHUYECKOM
AJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XuMuueckod peakuuu. OOe 3T CHUCTEMBbI
CTPYKTYpHO OpPraHM30BaHbl 0 NPUHIUILY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— @TOMHO-MOJIEKYJIIPHOTO YYEHMs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MenneneeBa kKak OCHOBHOTO 3aKOHA XUMHH;
— YUYEHMsI O CTPOEHHH aTOMa U XUMHUYECKOH CBSI3H;

— MpeJCTaBIEHUH 00 3JIEKTPOIUTHUECKON AUCCOIMAIMY BEIIECTB B PaCTBOPAX.



TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH IIOJIYUYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEAOBATENBHO OT OJHOTO YPOBHS K JIPYroMy,
BBINMOJHAS (YHKIHUU OOBSICHEHUS M NPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOJTyYeHHUs] U3y4aeMbIX BELIECTB.

OcBoeHne mnporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO IPEICTABICHUS O
XUMHUYECKON COCTABJISAIONIEH HAYYHOM KapTUHBI MHpPAa B JIOTMKE €€ CHUCTEMHOW NPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAaHHUIO U METOZAAM MO3HaHUA B Hayke. M3yuenue xumun
MPOUCXOAUT C TMPHUBJICYECHHUEM 3HAHUW M3 paHee M3YyUEHHBIX YYEOHBIX MPEJAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccs» 1 «Pu3uka. 7 Kiacey.

[Tpu m3ydyeHnn XMMHUU MPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XMMHUYECKOW HAyKH
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHMUS, MPAKTHUECKOW NEesTeIbHOCTH YeloBeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajada y4eOHOro TIpeAMeTa COCTOUT B
(bOpMHpPOBaHUN CHUCTEMBbl XMMHMUYECKHX 3HAHUM — BaKHEHIIMX (DaKTOB, MOHATHUMN, 3aKOHOB U
TEOPETUYECKHUX IOJIOKEHUH, JOCTYMHBIX O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HayK{, B TIPUOOIIEHUH K HayYHBIM METOAAM MO3HAHUS MPU M3YUYCHUU BEIIECTB M XUMHUYECKHX
peakuuii, B GOpMUPOBAHUU M Pa3BUTUU MO3HABATEIbHBIX YMEHUHM U UX MPUMEHEHUU B y4eOHO-
MIO3HABATEJILHOM M y4eOHO-MCCIIeJOBATEIbCKOM 1eATEIbHOCTH, OCBOCHUU MpaBUil 0€3011acHOrO
oOpallleHus C BeleCTBaMU B IIOBCEITHEBHOM JKU3HU.

[Ipu m3yueHNM XMMHUU Ha YpOBHE OCHOBHOIO 00ILEro oOpa3oBaHMs BaXKHOE 3HAYCHUE
MPUOOPENH TaKKe 1IeTH, Kak:

— (GopMHpOBaHHE WHTEJUIEKTYyaJbHO pa3BUTON JMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJIHHYECTBY, CAMOCTOATEIBHOMY IPUHSATUIO pEIIEHUHN, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIUMCSI YCIIOBHSIM KHU3HH;

— HaIlpaBJICHHOCTb OOyYeHHs Ha CHUCTEeMaTHyeckoe TMpHoOIIeHHe olydaroummxes K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JEATENIBHOCTH,  HAyYHBIM  METOJaM  I103HaHus,
(GbOopMHUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUMU;

— ofecriedyeHne YCIOBHH, CHOCOOCTBYIOIIMX TPHOOPETEHUIO OOYYaIOUIMMHUCSH  OMbITa
pa3HOOOpa3HON /EATeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINI), UMEIOIINX YHUBEPCAIBHOE 3HAYEHHE JUIsl Pa3JIMYHBIX BUJOB JI€ATEIBHOCTH;

— (hopmupoBanue 001mIeH GyHKIIMOHATHHOW U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM YHCIIS
YMEHUH OOBSCHATh M OLICHUBATH SIBJICHUS OKPY’KAIOIIETO0 MHUpPA, UCHOJb3Yys 3HAHUS U OIBIT,
MOJTy4YE€HHBIE MPH M3yYEHUM XHUMHUHU, IPUMEHATh UX MPH pPEUIeHUH MpoOJieM B MOBCEAHEBHOMN
KU3HU U TPYJIOBOU NEATEIBHOCTH;

— (opmupoBaHue y 0O0yYarOIIMUXCS TYMAHUCTUYECKUX OTHOIICHUN, MOHUMAaHHS LIEHHOCTU
XMUMUYECKUX 3HAHUM I BBIPAOOTKH SKOJIOTHYECKH 1IEJIeCO00pa3HOro TMOBEIACHUS B OBITY U
TPYAOBOM NIEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIICH MPUPOIHOMN
Cpenpl;

—pa3BUTHE MOTHBAIMHM K OOYYCHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIO U CaMOBOCIUTAaHUIO HA
OCHOBE YCBOGHHs OOIIEUEIOBEUYECKUX LIEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaNpaBJICHHOCTH JajibHelero o0y4yeHus.

OO11ee yncao 4acoB, OTBEAEHHBIX Ui U3YyYCHUs XMMUU HAa YPOBHE OCHOBHOI'O OOILEro
oOpazoBanmsi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiracce — 68
gacoB (2 yaca B HEJIEINIO).

B3AMMOCBS3b C IPOT'PAMMOM BOCITUTAHUA

e llcrionp30BaHNEe BOCIIUTATEIbHBIX BO3MOXKHOCTEH coliepKaHus yueOHOoro npeamera ( Kypca)
i popMupoBaHUs Yy 00ydaroluXcs TPaJAULUOHHBIX TyXOBHO-HPABCTBEHHbBIX U
COLIMOKYJIBTYPHBIX LIEGHHOCTEH yepe3 noJ00p COOTBETCTBYIOIIUX 3aj1ay JJIs peIIeHUs,
MPOOJIEMHBIX CUTYalUi Ui 00CyKJIeHUS B KJIacce;



e BBIOOp U HUCIIOJI30BaHKE HA YPOKaX METOJI0B, METOJIUK, TEXHOJIOTHM, OKa3bIBAIOIIUX
BOCIUTATCIBHOC BO3ZI€I>'ICTBPIG Ha JIMYHOCTBb B COOTBCTCTBHUH C BOCIIMTATCIIbHBIM HCAJIOM,
LEeNbIO U 3a/1a4aMH BOCIIUTaHUS;

e [IpHUBJICYEHUE BHUMAHUS 00YyYaOLIMXCS K IICHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha YPOKax
SIBJICHHM, OPTaHU3AIMIO0 X PAOOTHI C MOTydYaeMO Ha YPOKE COIUATBHO 3HAYMMOM
uHpopMaLnell — THUIIMUPOBAHKE €€ 00CYKICHHUs, BBICKAa3bIBAaHHS 00YYaIOIIMMUCS CBOETO
MHCHUA 110 €€ IMOBOAY, BI)Ipa6OTKI/I CBOETO K HEH OTHOIIICHUS,

® IEMOHCTpAIMIO 00yYalOIIUMCSl IPUMEPOB OTBETCTBEHHOTO, TPAXk/IaHCKOTO MOBEICHUS,
TPOSIBJIICHUS YEIOBEKOIIOOMS U JOOPOCEPICYHOCTH, Yepe3 MoI00P COOTBETCTBYIOMINX TEKCTOB
JUIS YT€HUS, 3a]1a4 JUIsl pEIeHUs, TPOOJIIEMHBIX CUTYaIlUi A7l 00CYKIEHHS B KJacce;

e NIPUMEHEHHE Ha YPOKaX MHTEPAKTHUBHBIX (HOpM pabOThI C 00YHAIOUIMMHCS: HHTEIUICKTYaIbHbBIX
Urp, CTUMYJIMPYIOIIUX O3HABATEIbHYI0 MOTHUBALIMIO 00YYarOIUXCs, TUJAKTUIECKOro TeaTpa,
IJIe TOJIy4eHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX, IHCKYCCHH,
KOTOpBIE JAlOT 00YYaIOUIMMCs BO3MOXKHOCTb ITPHUOOPECTH OTBIT BeIEHUSI KOHCTPYKTUBHOTO
JMajora, TpynnoBoil paboThl UM paboThI B Mapax, KOTOPbIE y4aT 00y4yaromuxcs KOMaH THON
paboTe 1 B3aUMOJICHCTBHIO C APYTUMHU 00yUYaIOLTUMUCS;

® VHUIMUPOBAHUE U MOJACPKKY UCCIEI0BATENLCKON JEATEIFHOCTA 00YyYaIOIINXCs B® paMKax
pcain3aiiui UMW MHIUBUAYAJIbHBIX U I'PYIIIOBBIX UCCICAO0BATCIILCKUX ITPOCKTOB, YTO AAaCT
00y4aronumMcsi BO3MOKHOCTh PUOOPECTH HABBIK CAMOCTOSITENILHOTO PEHICHHUS TeOPEeTUIECKON
po0JIeMbl, HaBBIK TeHepupoBaHus U 4 opopMIIeHHsT COOCTBEHHBIX HJIEH, HABBIK YBAKUTEILHOTO
OTHOILICHUS K YY>KUM HIeIM, OPOPMIICHHBIM B paboTax IpYyrHX UCCleqoBaTeNei, HaBbIK
IyOJIMYHOTO BBICTYIUIEHUS NIEpE]] ay JUTOPUEN, apryMEHTUPOBAHUSI U OTCTAUBAHUS CBOEH TOUKHU
3peHusl.

COJAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4Ye€JIOBEKAa. XHMMHUS B CHCTEME HayK. Tena u
BemlecTBa. Du3nyeckue CBOMCTBAa BEUIECTB. ArperatHoe cocrosiHue BeniecTB. [loHsatne o
MeTo/ax Mo3HaHus B xumuu. Yucteie BemectBa 1 cmecu. CriocoObl pa3iesieHust CMeceil.

ATOMBI U MOJIEKYJIbl. XHMHYECKHE 3JeMEHTbl. CHUMBOJBI XMMHYECKUX 3JIEMEHTOB.
[IpocTbie 1 clnoXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Macca. MaccoBas 10J1s1 XMMUYECKOIO 3JIEMEHTA B COCAMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U
quclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacu€Tel mo opMynaM XUMHYECKUX COCTUHEHHI.

dusznueckrue W XUMUYECKHE SIBJICHUS. XUMHUYECKas peakiuss U e€ MpU3HaKU. 3aKOoH
COXpPaHEHHUsl MacChl BEIIECTB. XUMHUUecKHe ypaBHeHHs. Kitaccupukanyus XUMUYECKUX peakiuit
(coenrHEHUS, PA3IOKCHHUS, 3aMEIIICHHS, OOMCHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCY/IOH, TpaBmwiaMu paboThl B Jab0OpaTopun U MpuéMamMu
oOpartieHusi ¢ 1a6OpPaTOpHBIM 00OpYy/IOBAaHHEM, HU3YYEHHE W OmucaHue (U3NYECKUX CBONCTB
00pa3IoB HEOPraHWYECKHUX BEMICCTB, HaOmrofcHHWE (u3mueckux (TUIABJICHWE BOCKA, TasHUC
JpJa, pacTUpaHUE caxapa B CTyNKe, KUIEHWE W KOHACHCAIUs BOJbI) U XMMHUYECKUX (TOpeHue
CBEYH, MPOKAJIMBAHWE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHME MeJia C KHUCIIOTOWM) SIBIICHUN,
HaAOJI0/IEHUE U OMHCAHME MPU3HAKOB MPOTEKaHHUS XMMHUYECKHUX peakiuil (pas3iokeHue caxapa,
B3aUMO/JICHCTBHE CEPHOW KUCIIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna menu (1) mpu



HarpeBaHuu, B3auMoJjeicTBue xene3a c pactBopoMm coiau meau (II), m3yuenuwe crnoco6oB
pasfesieHuss cMeceil: C TOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BBINAPUBAHHUE, TUCTHIUISLIMS,
xpomarorpagusi, TNPOBEICHUE OYUCTKH IOBAapEeHHOM CcoOlM, HaONIOJEeHHEe W OIUCaHHe
pe3yabTaTOB MPOBEJAECHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoJIesIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

Baskueiilue npeacTaBuTe/IM HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech razos. CoctaB Bo3nyxa. Kucinopox — 37I€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpuznyeckue U XMMHUECKHUe CBOMCTBA (peaKMu TOPEHHUS).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl TOTy4YEHHs KHUCIOpoJa B JIabOpaTopuul u
MpOMBIIIIeHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — aljoTponHas MOAU(pUKALUS
KHCIIOPOJA.

TernoBoit 3pdexT XuMHUYEeCKOW peakluuy, TEPMOXMMHUYECKHE YpaBHEHUS, HK30- U
OHAOTEPMUYECKUE peakUMU. TOomaMBO: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOT'O CJIOSI.

Bomopon — »smeMeHT M mpocToe BemecTtBo. HaxoxzaeHue Boxopoga B IIPUPOJE,
¢buznyecKkue U XuMHUYecKre CBOWCTBA, MPUMEHEHHUE, CTIOCO0bI ostyyeHus. Kucinotel u conu.

MonsipHblii 00BEM ra30B. Pacu€Thl MO0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoilcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacwleHHble 1
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOPUMOCTH BeleCTB B BOoJe. MaccoBas H0js BELIECTBA B
pacTBope. XUMHYECKUE CBOMCTBA BOAbl. OCHOBaHMs. Poimb pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B Ipupojie. 3arpsi3HEHUE NPHUPOAHBIX BoA. OXpaHa M OUYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmueckux coennHeHuid. Oxcuapl. Kiaccuduxanus OKCHAOB:
cosieoOpasyromire (OCHOBHBIE, KUCIOTHEIE, aM(OTEpHBIE) U HecosieoOpaszyromue. Homenknarypa
okcuaoB. Dusnyeckue U XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
HomeHnkiatypa ocHoBaHmi. Pu3znueckue M XHMHYECKHE CBOWCTBAa OCHOBaHMU. [lomydeHue
OCHOBAHMI.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kucinor. duszndeckne U XUMUYECKHE
cBoiicTtBa kuciot. Psag akruBHoctu MmetaiuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XMMUUECKHe cBoicTBa coiiell. Ilomyuenune
coJIen.

I'enernyeckas cBsA3b MEXKAY KilacCaMH HEOPTaHMYECKUX COECIUHEHUI.

Xumuueckuii IKCcnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHNe COJepkKAaHUs KUCIOPOAa B BO3/AyXe, OJIyUeHUe, COOMpaHue,
pacrno3HaBaHME M HM3yY€HHUE CBOICTB KHCIOpOJa, HaOJIOJeHHE B3aMMOJEWUCTBHS BEILECTB C
KHCJIOPO/IOM U YCIIOBHMS BO3HHMKHOBEHMS M HpEKpalleHHs TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3naMi OKCHJIOB U ONHUCAaHME HMX CBOMCTB, NOJy4YeHHE, COOMpaHue, paclo3HaBaHUE U
U3yueHHe CBOWCTB BojopoAa (ropeHue), B3aumojeiictBue Bojopona ¢ okcuaom meau (II)
(BO3MOHO HMCTIOJIb30BaHUE BHICOMATEPHAIIOB), HAOIIOIEHHE 0Opa3IlOB BEIIECTB KOJIMYECTBOM
1 moib, HccaenoBaHue OCOOEHHOCTEH PacTBOPEHUs BEILECTB C Pa3IMYHON pacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBHE BOJBl C MeTalaMM (HAaTpUeM M KaJblueM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), UCCIIEJOBaHHE OOpa3l0B HEOPTraHMYECKUX BEIIECTB Pa3INYHBIX KIACCOB,
HaOJI0IeHNEe M3MEHEHMsS OKpPAacKM WHAMKATOPOB B PAcTBOPAX KHUCJIOT W IIeNIoueH, u3yuyeHue
B3aumoeicTBuss okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJIaMU,
peakuuil HEWTpalu3alud, IOJIyYeHHE HEPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OIHOIO
MeTaJula IPyTUM U3 PacTBOpa COJIH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHenmne
KJIACChl HEOPIraHUYECKUX COECAMHEHUI.



IHepuoguyeckuii 3akoH u Ilepuoauyeckasi cucreMa XuMH4YecKux diementos JI. U.
MenpaeneeBa. CTpoeHne aToM0OB. XMMHUYECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuumn

[lepBble TOMBITKH KJIACCH(UKAIMK XUMHUYECKUX dJeMeHTOB. [loHaTHe o Tpymnmax
CXOIHBIX 2JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, UHEPTHBIC Ta3bl).
DJeMeHTbI, KOTOpble 00pa3yloT aM(OoTepHbIe OKCUIBI U THIPOKCUIBL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa Xumudeckux siemeHtoB J[. .
MenneneeBa. KopoTkonepuonnas u anmuHHonepuonHas ¢opMmel I[lepuonnyeckoil cucTemsl
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. PU3UYECKUH CMBICI
MOPSIKOBOTO HOMEpa, HOMEPOB MEPHUOJIa U TPYMIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aromMHbIX sjaep. M3orombl. OnexTponbl. CtpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUYECKUX AIeMEHTOB [leproandeckoil cucTeMbl
J. . MenneneeBa. XapakTepUCTHKAa XHWMHYECKOIO JJIEMEHTa IO €ro IOJIOKEHHUI0 B
[Tepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pajinyca aTOMOB XMMHUYECKUX HJIEMEHTOB, METaJUIMUECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO IPyNaM U MepUoIaM.

3nauenue llepuoanyeckoro 3akoHa u [leproanueckoil CUCTEMbI XMMUYECKUX AJIEMEHTOB
JUISl pa3BUTHUS HayKd U npakTuku. J[. . MenzaeneeB — y4€HbIN U TpaXKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monmsippast ¥ HEMOJsIpHAas) CBSI3b.
DJIEKTPOOTPHULIATEIIBHOCTh XUMHUYECKUX AJIEMEHTOB. MlOHHAas CBS3b.

Crenenb  okuciieHud. OKHCIMTENbHO-BOCCTAHOBHUTENbHBIE  peakuuu. IIpouecchbr
OKHCJICHHS U BOCCTAaHOBJIEHUA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3lOoB BELIECTB METANIOB M HEMETAJJIOB, B3aHMMOJCHCTBHE THAPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPDI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKINK (TOPEHHE, PEAKIIUH PA3JIOKEHHS, COCTUHEHNUS ).

Mesicnpeomemmbwle ceazu

Peanuzanmst MeXIIpeAMETHBIX CBA3EM NIPU M3YYEHUN XHMHH B 8 KJIACCE OCYIIECTBIISACTCS
yepe3 UCHONIb30BAaHUE KaK OOIMMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TIOHATHUH,
SIBJISTFOIMXCS] CHCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTrO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4YHBIM (DakT, TUMOTE3a, TEOpHsi, 3aKOH,
aHanW3,  CHUHTE3,  KiacCH(UKAIUsi,  NEePUOJUYHOCTh,  HAOIOJEHWE,  DIKCIICPUMEHT,
MOJIETIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®dusuka: Marepusi, aToM, OJJEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIWJ, HW3OTOIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsl, BELIECTBO, TeJO, O0BEM, arperaTHOe
COCTOSIHME BEIEeCTBa, a3, (U3MYECKUE BEIMYMHBI, CIMHHIIBI W3MEPEHUS, KOCMOC, TUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa.

leorpadusa: armocdepa, ruapocdepa, MHHEpallbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOTIa€MbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BewmecTBo 1 XMMHYeCKas peaKkuus

[lepuonnueckuii 3akoH. Ilepuomuueckas cuctemMa XuUMHYecKUx »dieMentoB /[l U.
MenneneeBa. CrpoeHHe aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBONCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KalMs, KaJIbLIHUSA U WX COCAVMHEHUN B COOTBETCTBHM C
IIOJIOXKEHUEM JJIEMEHTOB B [leproanyeckoi cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHIbl XMUMHYECKOW CBS3M. THUNBI KPUCTAIIMYECKHUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEMIETKM W BHUJA XUMUYECKOU
CBA3H.



Knaccuukamus u HOMEHKJIaTypa HEOPraHWYECKMX BeIIeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COEIWHEHUH, IeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XuMUYeCKUX pPeaKIil Mo pa3iIuyHbIM MPpU3HAKaM (110 YUCIY U COCTaBY
YUYaCTBYIOIIMX B pEaKkIMM BEUIECTB, MO TEIIOBOMY 3(deKTy, Mo HM3MEHEHHIO CTeneHen
OKHCJIEHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO KaTalu3aropa). DK30- U
9HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xuMuyecko peakiuu. [lonsarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonstue o
kartanuze. Ilonstne o XumuueckoM paBHOBecHU. DaKTOpbI, BIHAIOIINE HAa CKOPOCTh
XUMHMUYECKOHN pPEAaKIIMU U MOJI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLMHU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. (CocTaBleHHE YpaBHEHHH OKHUCIMTEIbHOBOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIb30BaHUEM METO/A HIIEKTPOHHOI 0 OaaHca.

Teopus 31€KTPOIUTHUECKON IUCCOLMALNN. DIEKTPOIUTHI U HEINEKTPOINUThl. KaTHOHBI,
aHMOHBI. MexaHM3M JHCCOLMAIMKA BELIECTB C pPa3jIMYHbIMM BHJAMHU XHUMHUYECKOH CBS3H.
Crenenp auccounanuu. CruiibHbIE U Clla0ble 3JIEKTPOIHTHI.

Peakuyu nonHoro oOMeHa. YcinoBHsl NPOTEKaHUs peaklMii HOHHOTO OOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUsS peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
Mpe/CTaBICHU 00 3JIEKTPONIUTHYECKOW aucconuanuy. KadecTBeHHblE peakuu Ha HOHBI.
[TonsiTHE O THUAPONHU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHUE C MOJEISIMM KPHCTAUIMYECKUX PEHIETOK HEOPraHMYECKHX BELIECTB —
METAJJIOB M HEeMeTauioB (TpaduTa M anMasa), CIOXKHBIX BeEIIECTB (XJOpUAa HaTpHs),
UCCJIEIOBAaHNE 3aBHUCHMOCTH CKOPOCTH XHMHMUYECKON peakUuu OT BO3JACHCTBUS pa3iIMYHBIX
(bakTOpOB, HCCIEA0BAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLMALUU
KHCJIOT, INeJIo4Yed M cojeid (BO3MOXKHO HCIIOJIb30BaHHE BHUAECO MaTepHalioB), INPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHHE
ocajZka, BbIJEJICHHE Tra3a, o00pa3oBaHHWE BOJbI), OIBITOB, HUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakUuil (TOpeHHe, peakluu pa3ioXKeHHs, COSAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IMOMOINBIO KAaYE€CTBEHHBIX pEaKUUil Ha HOHBI,
pelIeHne HKCIIePUMEHTaIbHBIX 33/1a4.

HemeTa/iibl U HX cOeAUHEHUS

OOmass xapakTepucTHKa ranoreHoB. OcOOEHHOCTH CTPOECHHS AaTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJIOTCHOB.
XuMHYecKkre CBOMCTBA Ha HpHUMepe Xjopa (B3aUMOJAEWCTBHE C MeTajulaMd, HeMeTasllaMHu,
menoyamu).  XmopoBogopoa. ConsiHas  KHUCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyueHHE,
npuMeHeHune. [[eficTBre X10pa U XJIOpOBOJIOPOJa Ha OPraHn3M 4elloBeKa. BakHenmue XIopuasl
U UX HaXO0XJIECHUE B IIPUPOJIE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOE€HHOCTH CTpPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune u (puU3NYecKue CBOWCTBA IMPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHbIE MOJIU(UKALIUKA KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHe, (U3MYECKHe M XUMHUYecKHe CBOMCTBA. OKCHIBI Cepbl Kak
MIPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kilacca KUCIOT M creuuduueckue). XHUMHUYECKHE PEeaKIty,
JIeKall[ie B OCHOBE IPOMBINUIEHHOTO crocoba mNojyueHus cepHol KuciotThl. [Ipumenenue
cepHOi KucsoThl. COMM CEpHON KUCIIOTHI, KAaUeCTBEHHAs peakuus Ha cynbdaT-uoH. Haxoxnenue
ceppl M €€ COeQUHEHUHM B npHupoAe. XHMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH Cpeabl
COCJMHEHUSIMH Cepbl (KHCIOTHBIC JOXAM, 3arps3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPeI0TBPALLICHUSI.



OOmast xapakTepucTHKa 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEeHU OKHUCIIEHUs. A30T, paclpocTpaHeHHe B Tpupoje, (usuueckue u
XUMHUYecKkHue cBoiicTBa. KpyroBopot a3ota B mpupojae. AMMHAK, ero GU3NUECKue U XUMUUECKUe
CBOICTBa, noy4yeHue u npumeHeHre. Colu aMMOHHUS, UX (GU3NYECKUE U XMMHUECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IMOIy4YeHHE,
¢uznyeckne M XUMHUYECKHE CBOMCTBa (00lIMe Kak NpeACTaBUTENs Kjacca KHCIOT U
cneuuduueckue). Vcnoiap3oBaHue HUTPATOB U COJEH aMMOHHUS B KayecTBE MHHEPaIbHBIX
yaoOpeHui. XuMHUYECKOEe 3arpsi3sHEHUE OKPYKAIOMIEH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOXKIM, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpomnHble MoAM(UKALUU
dbochopa, duznueckue u xumudeckue cporctBa. Okeun docdopa (V) u docdopHas kuciora,
¢usnueckue M XUMHMYECKHE CBOicTBa, monydeHue. Vcmosib3oBaHue ¢ochaToB B KadyecTBe
MUHEPATBHBIX yI00pEHUI.

OO6mast xapakrepuctuka syeMeHTOB I[VA-rpynmel. OcoO€HHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHN OKHUCIIEHUS. YTIIEpOJl, aJUIOTPONHbIE MOIM(UKALINN, PACIIPOCTPAHEHHE B
npupoze, Gpusnueckue 1 XUMU4eckue cBoicta. Ancopoumsa. Kpyropopot yrieposaa B mpupoe.
Oxcuppl yriaeposaa, ux GpuU3n4eckre U XMMHUYECKHe CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U MpPUMEHEHHE. DKOJIOTHYECKUe MpoOiieMbl, CBSI3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTE3a [NI00ATBHOrO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3QQeKkT. YroibHas KUCIOTa U €€
coiM, uX (pu3Myeckrue M XMUMHUYECKHE CBOICTBa, MOJy4YeHHME M NpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHar-uoHbl. Vcnonwp3oBanume  kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAaX KaK O COEIMHEHUSX YIiiepoja
(MeraH, 9TaH, STWIEH, alETWIEH, JTaHOJ, TJHUIEPUH, YKCycHas Kuciora). IIpuponHsie
HCTOYHUKU YIJIEBOAOPOJOB (Yrojib, MPHUPOAHBIN Tra3, He(dTh), NPOAYKTHI HX MepepadboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOIOTHYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, yriaeBoJax — W HMX pOJM B KHU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COECIUHEHUH.

Kpemumuii, ero ¢usnueckne M XHUMHUYECKHE CBOWCTBA, MOJIy4YeHHE M MpPHUMEHEHUE.
CoenuneHuss kpemHust B mpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kuciore. CUITMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxHeiiue
CTPOUTENIbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, IEMEHT, OeToH, jxene300eToH. IIpobiembl
0€3011acHOr0 KCTIOIb30BAHMSI CTPOUTEIBHBIX MATEPHAIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit Ixcnepumenm:

U3y4eHre o0pa3lioB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBE/ICHUE
Ka4eCTBEHHBIX PEaKLMH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKaHMS, OMBITHI,
oTpaxkaromue (U3NYecCKue U XMMHUYECKHE CBOMCTBA TajOreHOB M MX COECJUHEHHH (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEpHANIOB), O3HAKOMJIEHHE C O0paszlaMu XJIOPUAOB (TaJOTeHHIOB),
O3HaKOMJIeHHE C oOpa3uaMu cepbl U €€ COeIWHEHUSIMU (BO3MOXHO HCHOJIb30BaHUE
BUJZCOMATEepHaoB), HaOJrofeHHWe mpolrecca OOyrIMBaHUS — caxapa MOA  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOMN
KHCJIOTHI, TPOBE/IEHNE KaueCTBEHHOM peakiuy Ha Cylb(haT-HOH M HaOJIOJeHHE IMpHU3HaKa e
MIPOTEKaHusl, 03HAKOMJIEHHE ¢ (pU3MUeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COeIUHEHUMN
(BO3MOXKHO HCITOJIb30BaHUE BUJEOMATEPHAIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YI00pEHHIA,
MoJly4eHue, coOupaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB aMMHaka, IpOBEACHUE
KayeCTBEHHBIX pEaKIMid Ha HMOH aMMOHMA U (ocdar-uOH M U3yueHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), M3YyUEHUE MOJEIEN KPUCTAUIMYECKUX PEIIETOK aMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aACOpPOITMU PACTBOPEHHBIX BEIECTB
aKTUBHPOBAHHBIM YTJIEM M yCTPOHCTBOM NPOTHBOra3a, MoJydeHue, coOupaHue, pacro3HaBaHue
U U3yYEHHE CBOICTB YIJIEKHCIIOTO rasa, MpOoBeJeHHE KAaueCTBEHHBIX peakiuil Ha KapOoOHAT U
CWJIMKAT-UOHBl W W3Yy4YEHHME IPU3HAKOB MX IPOTEKAaHUS, O3HAKOMIIEHHE C MPOLYKIHUEH



CUJIMKaTHOM TNPOMBILUIEHHOCTH, PELICHHE JKCIEPUMEHTAIBHBIX 3a1ay 1o Teme «Baxuenmue
HEMETAJUIBI M UX COSTUHCHUS.

MeTanjibl M UX COeTUHEHUSA

OOmass xapakTepUCTHKAa XUMHUYECKHX OJEMEHTOB — META/NIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckon cucreMe xumuyeckux sneMeHToB . . Menneneesa u crpoeHust
atoMoB. CTpoeHME MeTaIOB. Mertamnuyeckass CBsi3b M METAUIMYECKas KpHCTaUIMYeCKas
peméTka. OJIEeKTPOXUMHUYECKUN psl HampsokeHUud MertauioB. Dusnueckue U XUMUYECKHE
cBoiicTBa MeTayioB. OOuMe crnocoObl noimydeHus MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CIaBsl (CTallb, YyT'YH, JIOPATIOMUHUMI, OpoH3a) U
WX IPUMEHEHHUE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[Ilenoynble MeTamiel: nojioxkeHue B [lepruoanueckoil CuCTeMEe XMMHYECKUX DJIEMEHTOB
JI. . MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXKJEHUE B Npupoae. Pu3nueckre U XMMUYECKHe
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB M UX COCINHEHUM.

[IlenoyHo3emenbHBIE METAIBI MarHui W KajlblLMil: moyiokeHue B llepuoamueckon
cucreMe xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOCHME WX aTOMOB, HaxO0XJICHUE B
npupozae. OU3NYecKue U XUMUYECKHE CBOMCTBA MArHMS M Kaiblusd. BaxHellue cOequHEHUs
KaJbIHsl (OKCHI, THAPOKCUT, COJN). JKECTKOCTH BOJBI U CITOCOOHI €€ yCTpaHEHHHI.

Amomunuii: nonoxenue B Ilepumoanueckoid cucteme xumuyeckux siemeHtoB [, U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXKAEHUE B Mpupojae. PU3NUecKue 1 XMMHYECKHE CBOMCTBA
amoMuHAs. AM(OTEpHBIE CBOWCTBA OKCHU/IA U TUAPOKCHIA ATFOMHUHUS.

Kenezo: mnonoxenne B Ilepmoanueckod cucreme Xumudeckux sieMentoB J[. H.
MenpneneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupojae. PU3HNUECKUEe U XUMHUUYECKHUE CBOMCTBA
xene3a. Oxcunbl, ruapokcuabpl U conu skene3a (II) m xemesza (III), mx cocraB, cBoiicTBa U
MIOJTy4YCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ O00OpasllaMd METalIOB W CIUIaBOB, WX (DU3MUYECKUMU CBOWCTBaMH,
M3y4eHHE Pe3yJbTAaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIOJB30BAaHUE BHICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHSI OKCUAA KaJbIUS U HATPHUS C BOJOU (BO3MOXKHO MCIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCJICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoIlecca TOPECHHs JKele3a B
KHcIoposie  (BO3MOXKHO  HCIONB30BAaHWE  BUICOMATEPHUANOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHWs, KajbIus, aJlOMHHUS, ITMHKA, xene3a (I1) u xenesa
(III), memu (II), HaGmroieHNE W OTMKCAHUE MPOIIECCOB OKPAITMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJIisg ¥ KaJbIHs (BO3MOXKHO HCIIOJB30BAHHME BUICOMATEPHATIOB), UCCIEAOBaHUE aM(pOTEPHBIX
CBOWCTB I'MJIPOKCH/IA aJTFOMUHUS U TUAPOKCHUAA LIMHKA, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a1a4 I10
Teme « BakHeHIne MeTauibl M UX COSTUHEHUS.

XuMus U OKpy:KamoLas cpeaa

BemecTBa 1 Marepuaiibl B TOBCETHEBHOM KU3HM YEJIOBEKA. be3omacHOe MCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMoImp MpH XUMHUYECKHX OXKOTax U
OTpPABJICHUSX.

XUMHUECKOE  3arpsi3HEHHE  OKpyXKaroued  cpeapl  (mpeaesibHas — JTOMyCTUMAst
KOHIIeHTpanus BemecTs, nanee — [1/IK). Pons xumun B pemeHnn 3KOJI0THYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

n3y4deHue o0pasioB MaTepuasioB (CTEKIIO, CIUIABbl METAJIJIOB, TIOJUMEPHBIC MATEPUAIBI).

Mescnpeomemnuie ceasu

Peanuzanyst MeXIpeaAMETHBIX CBSA3EHM IIPU M3YUYEHUN XHMHH B 9 Kiacce OCYyIIECTBISAECTCS
yepe3 HCHONB30BaHUE KaK OOMMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSITHIA,
SIBJISTFOIIMXCS] CHCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4HbBIH (DakT, TUMOTE3a, 3aKOH, TEOpHUs,
aHaIM3, CHUHTE3, Kiaccudukanus, MEPUOJUIHOCTb, HaO0JII0ICHHE, AKCIIEPUMEHT,
MOJICTTUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBIICHHE, TAPHUKOBBIN AP HEKT, TEXHOIOTHS, MaTePUAITHI.



@®usmka: Mmarepus, aToM, D3JEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIbI,
PaMOaKTUBHOCTb, MOJIEKYJa, JJIGKTPUYECKHM 3aps], MPOBOAHHUKH, IOJYIPOBOJHUKH,
TMRJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSHUE BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKas pEIETKa, CIUIaBbl, (U3UYECKUE BEIMYUHBL,
€IMHHULIBI U3MEPEHUS, KOCMUUECKOE IIPOCTPAHCTBO, IIIAaHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, npixanue, Ouocdepa, s3KocUCTEMa, MUHEpalIbHbIE YIOOPEHHUS,
MHUKPORJIEMEHTBI, MAKPOAJIEMEHTBHI, TUTATEIbHbIE BELIECTBA.

['eorpadus: armocdepa, runpochepa, MUHEpadbl, TOPHBIE MOPOABI, IOJIE3HBIC
HCKOIIa€MBbI€, TOIIMBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI
JIMYHOCTHBIE PpE3yJbTaThl OCBOCHHMS IPOrpaMMbl OCHOBHOTO 0O0ImIero o0Opa3oBaHUs

JOCTUT'AKOTCS B XOJI€ o6yquHs[ XUMHHU B €JUHCTBE y‘—IG6HOﬁ ¥ BOCITUTATEIIHLHOMI ACATCIBHOCTHU B

COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCUHCKMMH  COLUOKYJBTYPHBIMM W  JTyXOBHO-

HPAaBCTBCHHBIMU HCHHOCTAMMU, INMPHUHATHEIMU B O6HIGCTB€ InpaBHJIaMd U HOpMaMHM IOBCIACHUSA H

CIOCOOCTBYIOT MpOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLIMATM3ALINN O0YYarOIUXCS.

JImaHOCTHEBIE PE3YIbTATBl OTPaXarOT T'OTOBHOCTH O6y‘—IaIOH_[I/IXC$I PYKOBOJACTBOBATHCA

CUCTEMOM NO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMi U PACIIMPEHHUE OIBbITa JEATEIBHOCTH Ha €€

OCHOBE, B TOM YHCJI€ B YACTH:

1)maTpuoTHYeCKOro BOCIIMTAHMA:

® IIEHHOCTHOIO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJILTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HaclleIN0, TMMOHMMAaHUs 3HAYEHUS XUMHMYECKONW HAayKH B JKU3HM COBPEMEHHOIO OOILECTBa,
CTIOCOOHOCTH BJIAZIETh JOCTOBEPHON MH(POPMALIEH O MEPEIOBbIX JOCTIKEHHUSIX U OTKPBITHIX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaAHUAX 00 ycTpoiicTBe
MHpa 1 00IIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA:

® IPEICTABIECHUS O COLMAJIbHBIX HOPMax M NPAaBWIAX MEXJINYHOCTHBIX OTHOLIEHWH B
KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIECCTBEHHO IIOJIE3HOM, y4eOHO-
HCCIIEIOBATENbCKOM, TBOPYECKOW W JAPYTHX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOM JESATENIbHOCTU MPHU BBINOJIHEHUHM Y4E€OHBIX, MO3HABATEIbHBIX
3aja4, BBIIOJHEHUH XMMUYECKHX OKCIIEPHUMEHTOB, CO3/IaHUM YYEOHBIX IPOEKTOB,
CTPEMJICHHSI K B3aUMOMNOHMMAHHWIO W B3aUMOIIOMOIIM B TIpoIecce JOTOH ydeOHOM
NESATEIBHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBENEHUE M IIOCTYNKH CBOUX TOBApHUIIEH C
MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C y‘IéTOM OCO3HaHUA HOCHG}ICTBI/Iﬁ IMOCTYIIKOB;

3)LIeHHOCTH HAYYHOI'0 MO3HAHMA:

¢ MHUPOBO33PCHUYCCKUEC MPCACTABJICHUA O BCUICCTBC U XUMHYECKOM pCaKknuun, COOTBCTCTBYIOIIUC
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKM M COCTaBJISIIOIIME OCHOBY Ui TOHMMaHUS
CYHUIHOCTHU Hay‘{HOﬁ KapTUHbl MHpaA, NOPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTIX
pa3BUTHs TNPHUPOJBI, B3aMMOCBS3AX YENOBEKAa C MNPUPOAHOM Cpenoil, o posn XUMHUU B
IIO3HAaHUH 3TUX 3aKOHOMEPHOCTEM;

® JIO3HAaBAaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJYUYCHHUEC HOBBIX 3HAaHUHA TI0 XUMHH,
HeoOXouMBbIe JUIsl OOBSACHEHHs HaONI0JaeMbIX MPOIECCOB M SBJICHUM, MO3HABATEILHOM,
MH(OPMALIMOHHON U YUTATENbCKOM KyJIbTYpbl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSITEIBHOMN
paboThl ¢ y4yeOHBIMH TEKCTaMM, CIPABOYHOM JINTEpaTypoOH, JOCTYHHBIMH TEXHHYECKUMHU
cpencTBamMu HHGOOPMAITMOHHBIX TEXHOJIOTHH;



® MHTEpeC K OOYYEHHIO U TO3HAHHIO, JHO03HATEIBHOCTb, NOTOBHOCTb U CIIOCOOHOCTH K
caMo00pa30BaHMIO, TPOEKTHOW W MCCIEeNOBATEIbCKON MIEATENbHOCTH, K OCO3HAaHHOMY
BbIOOPY HAaNpPaBIEHHOCTU U YPOBHS 00y4€HUS B albHEHIIEM;

4)popMupoBaHus KYJIbTYPbI 310POBBSL:

® OCO3HaHHUE LIEHHOCTU KU3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKU
Ha 37I0pOBBIM 00pa3 KHM3HM, OCO3HAHHE IOCIEACTBUN U HENPHUITHE BPEIHBIX NPUBBIUCK
(ymotpebsieHusi aJKorojsi, HapKOTHKOB, KypeHMs), HEOOXOAMMOCTH COOJIIOJICHUS MpaBUI
0€30MacHOCTH MPU OOPAICHUU C XUMUYECKHMHU BEIIECTBAMH B OBITY U peaIbHOM KHU3HH;

5)TpyaoBoro BocnuTaHus:

® MHTEpeC K MPaKTUUECKOMY M3Y4EHHUIO Mpodeccuil U Tpyla pa3iMyHOrO poja, yBaKEHHE K
TPyAy W pe3yjbTaTaM TpPYIOBOM [EATENIbHOCTH, B TOM 4HCIE Ha OCHOBE IPHUMEHEHUS
NPEIMETHBIX 3HAaHUM 10 XUMMH, OCO3HAHHBI BBIOOp WHAMBUAYAIbHOM TpPAeKTOPHUU
MIPOIOIDKEHHUS 00pa30BaHMsI C YY4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTIEIIHOM Mpo(ecCHOHaNbHOM AeATEIbHOCTH U
pa3BUTHA HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIalTUPOBATHCS B MPO(eCcCHOHAIBHOM Cpee;

6)3K0J10r14YecKoro BOCIUTAHMSI:

® SKOJIOTMYECKH IIeJIecO00pa3HOe OTHOLIEHHWE K MPUPOAE KaK MCTOYHUKY KHM3HM Ha 3emie,
OCHOBE €€ CYILECTBOBaHMsI, TOHUMaHUE IIEHHOCTH 3/10pOBOTO U 0O€30MacHOro 0dpasa KM3HH,
OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3MYECKOMY M IICUXMYECKOMY 37I0POBBIO,
OCO3HAaHWE IIEHHOCTH COOJIOZeHHsI MpaBWwil O€30MacHOro TMOBEACHHUS Mpu padoTe C
BEIIECTBAMH, a TAK)KE B CUTYaLUIX, YTPOXKAIOUINX 30POBBIO U KU3HU JIIOJICH;

® CIIOCOOHOCTH NMPHUMEHSTHh 3HAHMSA, MOJyYaeMble MPU M3YYCHUU XMMUH, JJIS PEHICHHUs 3ajad,
CBSI3aHHBIX C OKpY’Karolled MPUPOJHON CpeNod, JJI MOBBIIIEHUS YPOBHS 3KOJIOIMUYECKON
KyJIbTYpBl, OCO3HaHMS TJIOOATBHOTO XapakTepa HKOJOTHYECKUX TMpoOJieM M MyTed ux
pelieHuss  MOCPEACTBOM  METOJIOB  XUMHHM, HKOJOTHYECKOTO  MBIIUICHUS,  YMEHHs
PYKOBOJICTBOBATHCS IM B TTO3HABATEIIbHOM, KOMMYHHUKAaTUBHOM M COLMAIEHON MIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI
B cocTtaBe meTanpeaMETHBIX pe3yJNbTAaTOB BBIACISIOT 3HAYUMbIE ISl (POPMUPOBAHUS

MHUPOBO33PEHUS OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUNOTE3a, (PaKT, cucrema,

MIPOLIECC, IKCIIEPUMEHT U JPYToe.), KOTOPbIE UCIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYeOHBIX

npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O

LEJIOCTHOW HAy4YyHOM KapTHHE MHpa, U YHHUBEpcajbHbIe yueOHbIE NeWCTBUs (IO3HABATENbHBIE,

KOMMYHHUKATHBHBIE, PETYJISATUBHBIC), KOTOpbIE 00ECIeynBarOT (OPMHPOBAHHWE TOTOBHOCTH K

CaMOCTOSITENTbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

ITo3naBaTe/IbHBbIE YHHBepcaJIbHbIe YueOHbIe 1elCTBUS

Ba3oBble Jlornueckue AeicTBHA:

® YMEHUs UCIIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUIEHHS IIPU OCBOCHUHU 3HAHWUM: pacKphIBaTh
CMBIC]T XUMHUYECKHX TOHATUN (BBIACNATh HUX XapaKTepHble TNPU3HAKH, YCTaHABIUBATh
B3aMMOCBSI3b C JIPYTMMH TMOHATUSAMH), HCIIOIB30BaTh MOHATHS IJIsi OOBSCHEHUS OTAEIbHBIX
(akToOB U SBIEHUI, BbIOMpATh OCHOBAHHS M KPUTEPUU IS KiIaccU(UKAIMM XUMHUYECKUX
BEILIECTB U XUMHUYECKHX pEaKLUM, yCTAaHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBA3H MEXKIY
00BEKTaMHU M3yU€HUs, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, AETyKTUBHBIE, IO
aHAJIOTUN), 1€JaTh BHIBOABI U 3aKIIOYCHMS,

e yMEHHE NPUMEHATh B Mpollecce MO3HaHMs MOHATHS (IIPEeIMETHbIE M METallpeIMETHbBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, UCIOIb3yeMble B XMMHHU, NMPEOOPA30BHIBATH ITUPOKO
IIPUMEHSIEMbIE B XMMHUH MOJICJIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUeckas (opMmyia M ypaBHEHHE XUMHUYECKOW peakIUuu — MpH pelIeHHd y4deOHO-
[IO3HABATEJIbHBIX 3aJa4, C YYETOM O3THUX MOJEIbHBIX IPEACTABICHUM BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4YaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U



XUMHNYCCKHUX peaKHHﬁ, BBISABJIIATH 06H_[I/IC 3aKOHOMCPHOCTH, ITPUIUHHO-CIICACTBCHHBIC CBA3HU U
IMPOTHUBOPECUHMA B U3YyUACMBIX ITPOLECCAX U ABJICHUAX.

Ba3oBbie ncciiegoBaTeLCKHuE NeliCTBUA:

yMEHHUE HCTOJIB30BaTh MOCTaBJICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B KadecTBe OCHOBBI Uil (OPMHUPOBAHMUSA THUIIOTE3bl 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHUII;

MpuoOpeTeHNe OMbITa 10 IUJIAHUPOBAHHUIO, OPTAHHM3AIMd M TPOBEACHHUIO YUYCHUYCCKUX
HKCIIEPUMEHTOB, YMEHHUE HAOI0IaTh 32 XOJOM IPOIIECCa, CAMOCTOATEIBHO MPOTHO3UPOBAThH
ero pesynptar, (HopMyIupoBaTh OOOOIIEHHWS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIEIOBAHUS, COCTABIISATH OTYET O MPOJIEIAHHOM padoTe.

Pabora ¢ undopmaumeii:

yYMEHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB U
dbopM TpeACTaBICHHUS, TMOIYy4YaeMyl0 U3 pa3HbIX HMCTOYHUKOB (HAYyUHO-TIOIMYJISIpHAS
JUTEepaTypa XHMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble Mocobus, pecypcsl HHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO M HEAOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE MPUMEHTh pa3iNyHble METOJbI U 3aIllpOChl MPH MOMCKE M 0TOOpe MHpOpMaAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX JUIS BBIMOJHEHUS YYeOHBIX M MMO3HABATEIbHBIX
3ajjad  ONpENeNEHHOrO0 THUMA, MPUOOpETeHHEe ombplTa B OOJACTH  MCHOJIb30BAHUSA
MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTUH, OBJaJeHHE KyJIbTypOl aKTUBHOTO
WCIIOJIb30BAaHUSl PA3JIMYHBIX TMOUCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMpATh ONTHUMAJIbHYIO
¢dopmy mpencraBieHus MHGOPMAIMK W WUIIOCTPUPOBATH pellaeMble 3a/1la4i HECJIOKHBIMU
CXeMaMH, AMarpaMMamMu, ApyruMu GopMaMu rpaduk U UX KOMOMHAIMSIMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBaTh B Ipolrecce y4yeOHOW U HCClIen0BaTeIbCKON
JESTeTbHOCTH HWH(POPMAIMI0O O BIMSHUM TPOMBIIUIEHHOCTH, CEIbCKOTO XO3AHCTBA W
TPAaHCIOPTa Ha COCTOSTHUE OKPY>KaloLIe MPUPOJHOM Cpe/ibl.

KOMMyHHKaTHBHI)Ie YHUBEPCAJIbHBIC y‘leﬁHLle JelCTBHUA:

YMEHHUS 3a71aBaTh BOTPOCHI (B X0JI¢ IHUaora U (WJIN) TUCKYCCHUHU) 10 CYIIECTBY 00CYXIaeMOn
TeMbI, (OPMYITUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBHIMIOJHEHHS MPEIOKESHHON
3a/1auu;

YMEHHUSI MIPEICTABIATh MMOTYUYSHHbBIE PE3yJIbTaThl MO3HABATEILHOMN JIEATENbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JeJiaThb NPE3EHTAIMI0 PE3yJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMEHTa (J1adopaTOPHOTO OIBITA, JTa0OPATOPHON PabOTHI MO HMCCIEIOBAHUIO CBONCTB
BEILIECTB, Y4EOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABATEIHHOU W
HCCIIEIOBATENLCKON JESITENFHOCTU MPHU PEUICHUH BO3HUKAIONIUX MPoOIeM Ha OCHOBE yuéTa
00X MHTEPECOB M COTJIACOBAHUS TO3MINI (00CYXJIeHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBD», KOOpPAMHAIUS COBMECTHBIX JCHCTBUM, ONpPENENEHUE KPUTEPUEB IO OLIEHKE
KadecTBa BBITIOJHEHHOM pabOTHI U APYTHE).

PeryasiTuBHbBIe yHHBepcaJbHbIC y4eOHbIe NeliCTBUA:

YMEHUE CaMOCTOSATEIBHO OIPEACNATh LIENU JACSITeNIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JCATEIBHOCTH, BBHIOMPATH
HaumbOonee d(P(deKTUBHBIE CIOCOOBI pemIeHUs YYeOHBIX ¥ IMO3HABATENBHBIX  3ajad,
CaMOCTOSATENIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIIOKCHHBIA aJTOPUTM ACHCTBUN TIPH
BBITIOJIHEHUM 3aJIaHUN C y4€TOM TMOJY4YeHHUsT HOBBIX 3HaHUN 00 W3y4aeMbIX OOBEKTax —
BEIIIECTBAX M PEAaKIHUAX, OIEHUBATh COOTBETCTBHE ITOJYYEHHOTO pe3yJbTaTa 3asBICHHOMN
LIeJTM, YMEHHUE HCIIOJIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI, MpeJiaraeMble B YCJIOBUHU
3aaHUN.

INPEAMETHBIE PE3YJIBTATbBI



B cocrage NPpECAMCTHBIX PE3yJIbTaTOB II0 OCBOCHHIO 00513aTeIbHOTO COACpIKaHuA,

YCTAHOBJICHHOTO JaHHOW (enepasbHONM pabouyell TPOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC
oOyJaroluMuCs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JEWCTBUH, creuuduyeckue s
HpC}IMeTHOﬁ o0macTu «XI/IMI/ISI)), BUbl ACATCIBHOCTU II0 IMOJTYYCHHUIO HOBOTO 3HAHUA, €TI0
HMHTEPIIPEeTaINU, TPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIUsX.

K xoniy oOydenus B 8 kjiacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaxkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCSI YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IOHSITHHA: aTOM, MOJIEKYJIa, XHUMHYECKUMN
3JIEMEHT, MPOCTOE BELIECTBO, CIOYKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOAHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIPHAsl Macca, MaccoBas J0JI XMMUYECKOTO 3JeMEHTa B COCJUHEHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHUE, COJb, D3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCICHHUS,
XMMHYECKas peakuus, KilacCUUKAIMs peakUui: peakuud COeIMHEHUs, peaKiuu
pa3ioXKeHUs, peaklUy 3aMEILEHUs, peakKlMi OOMEHa, 9K30- U IHIOTEPMUYECKHE pPEaKIUH,
TeII0BOM 3((deKT peakiuu, SAPO aToma, HJIEKTPOHHBIM CIOH aToMa, aToMHas OpOUTalIb,
paauyc aroma, XMMHUYECKasl CBsI3b, MOJSIPHAs W HEMOJIIpHAs KOBAJIECHTHAs CBs3b, MOHHAA
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0JIsI BEIIECTBA (MIPOLEHTHAs KOHLEHTPALUs)
B PAacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHSATh 3TH MOHSATHUS
IIPY OIIMCAHWHM BELLECTB M UX NPEBPAICHUI;

WCTOJIb30BaTh XMMUYECKYI0 CHMBOJHKY JUISI COCTaBIeHHs (POpPMyJI BEHIECTB U ypaBHEHHU
XMMUYECKHUX peaKIuii;

OTIPEJIENIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSAX, CTENICHb OKHCIICHHUS
3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAIJICAKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
COeMHEHU 1o (¢opmyaaM, BHJ XHMHUYECKOM CBs3M (KOBaJCHTHass M MOHHAas) B
HEOPraHMYECKUX COCTUHEHMSIX;

packpeiBath cMbica Ilepuoanueckoro 3akonHa JI. WM. MenaeneeBa: JeMOHCTPHpPOBATH
MOHMMAHHUE TEPUOJMYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX 3JEMEHTOB OT HX
nosioxkenus B [leproanueckoil cucteme, 3aKOHOB COXPAHEHUS! MacChl BEIIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HHs], 3aKOHa ABOTajpo;

ONUCHIBaTh U XapaKTepHu3oBaTh TaOinuyHyro (opmy Ileproanueckoil cucTeMbl XUMHUYECKUX
9JIEMEHTOB: pa3MyaTh MOHATHS «TJaBHas NMoArpymnna (A-rpymma)» U «1mobodHasi MoArpymma
(b-rpynma)», maneie U OOJBIIME TEPUObI, COOTHOCUTh 00O3HAYEHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepuoanueckass cucrtema xumuyeckux osnemeHtoB Jl. WM. MenneneeBa» c¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]
A1pa, 00IIee YUCIIO FIEKTPOHOB U PACIpeesIeHHE UX 10 SJIEKTPOHHBIM CIIOSIM);
KIacCU(UIUPOBATh XMUMHUYECKHE JJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XHMUYECKHE
peakiuu (1o YUCIly M COCTaBy yYacTBYIOLIMX B PEaKIMH BELIECTB, 10 TEMI0BOMY YPQEKTy);
XapaKkTepu30BaTh (ONMUCHIBATH) OOIME XMMHUYECKHE CBOICTBA BEIIECTB PAa3IMUHBIX KJIACCOB,
MOATBEPXKJas ONUCAHUE TPUMEPAMU MOJIEKYJSPHBIX YpPaBHEHHH COOTBETCTBYIOIIHX
XMMHUYECKHUX PEaKIIMi;

MIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX KadeCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKaHHUsI XUMUUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBUIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO JOJIO
XMMHYECKOT0 3JI€MEHTa N0 (OpMyJie COEAMHEHMs], MAaCCOBYIO JOJIIO BEIECTBA B PacTBOPE,
IIPOBOAMTH PAcUEThI 110 YPaBHEHUIO XUMHUUYECKOM peaklnu;

IIPUMEHATh OCHOBHBIE OIEpPAllMd MBICIUTENIBHON JEATENbHOCTH — aHAJIW3 M CHHTES,
cpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3alMI0, KJIACCU(PUKALNIO, BbISBIECHHE NPUYUHHO--
CIIEICTBEHHBIX CBSI3ed — JUId H3Y4YEHHS CBOMCTB BEIIECTB M XHMHUYECKUX pEaKIuil,



€CTECTBEHHO-HAayUHble METOJIbl TO3HAaHUs — HaOJIOJeHUe, W3MEpeHHue, MOJETUPOBaHMUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e CJIeJIOBaTh MpaBUJIaM MOJIb30BaHUS XUMUYECKOW MOCY 101 U 1a00paTOpHBIM 000pYyA0BaHUEM,
a TaKke IMpaBUjaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBMM C MHCTPYKLMSIMH I10
BBITIOJTHEHUIO  J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB IO TONYyYEHHUI0O U COOMpaHUIO
razoo0pa3HbIX BeHIeCTB (BOJAOpPOJIa W  KHUCIOpPOJa), TPUTOTOBIEHUIO PpPAaCTBOPOB C
onpeAenéHHOM MaccoBOM JoJieli pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U TMPOBOJIUTH
XMMHUYECKHUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH M KHCIOT ¢ MOMOUIBIO
WHIUKATOPOB (JIakmyc, (peHomdTaaenH, METUIOPAHX U IPYTHE).

K xoniy oOydenus B 9 kJjiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

® pacKpbIBaTb CMBICII OCHOBHBIX XHMMHYECKMX IOHATHM: XUMHUYECKMH JJIEMEHT, aroM,
MOJIEKyJa, WOH, KAaTHOH, aHUOH, IMPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, BaJIEHTHOCTb,
AJEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKHCIIEHUS, XUMHUYECKass peaklus, XUMUYecKas CBS3b,
TEIUIOBOM  3¢dekT peakuuu, MOJIb, MOJAPHBIA O00BEM, pacTBOp, DJIEKTPOJUTHI,
HEDJICKTPOJIUTHI, IEKTPOIUTHUECKAs AUCCOLUAIMS, pEaKIIMi HOHHOTO OOMEHa, KaTaau3aTop,
XMMHUYECKOE paBHOBecHe, oOO0paTuMble U HeoOpaTHMMble pPEaKIHH, OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE PEAKIINN, OKHCIUTENb, BOCCTAHOBUTEINb, OKHCIEHUE U BOCCTAHOBJICHHE,
aloTponus, aM(OTepHOCTb, XMMHUYECKasl CBSA3b (KOBaJIeHTHAsl, MOHHAs, MeTaJuIMyecKas),
KpUCTAJIIMYECKAsl PEIIETKA, KOPPO3Msl METAJIOB, CIUIaBbl, CKOPOCTh XMMHMUYECKON peakluH,
npeaesbHo JomycruMas koHueHnTpanus 111K Bemectsa;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHA U MPUMEHSTHh 3TU MOHITHS
IIPY OIIMCAHHUM BELLECTB M UX NPEBPAIICHU;

® JCNOJb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJISi COCTaBlieHHs (OpMyI BEIIECTB M YpaBHEHH
XMMHUYECKHUX PEaKIIMii;

® OIpeAesaTh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMHUYECKHUX 3JIEMEHTOB B COEIMHEHMSX
Pa3IMYHOTO COCTaBa, MPUHAANEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEAMHEHUU I10
dopmynaM, BHUA XHMHYECKOM CBs3M (KOBaJeHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPraHMYECKUX COCTUHEHHSX, 3apsj HMOHA MO XUMHUYECKOW (opMmylie, XapakTep cpeabl B
BOJHBIX pAacTBOpaX HEOPraHMYECKUX COCIMHEHWM, THUI KPUCTAJUIMUECKON pEIETKU
KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmblca Ilepuoanueckoro 3akona [[. 1. MenneneeBa U AEMOHCTPUPOBATH €TI0
MOHMMAaHUE: OMHMCHIBATh U XapaKTepu3oBaTh TabmuuHyro (opmy Ileproanueckoit cuctembl
XUMHUYECKUX OJJIEMEHTOB: pa3inuaTh TMOHATHS «rJIaBHas mnoArpynma (A-rpynma)» u
«mobounas oarpymnma (b-rpynma)», Maibie U 60JbIIHE IEPUOJIBI, COOTHOCUTH 0003HAYCHHS,
KOTOpbIE UMEIOTCS B MEPUOJMUECKON TabJUIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XHUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj s1pa, oOOIIee 4YHUCIO JJIEKTPOHOB U
pacripesielieHue HX MO0 DJICKTPOHHBIM CJOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB 3JIEMEHTOB U MX COEIMHEHUI B Mpejesiax MajblX NEepHUOJ0B U TJIaBHBIX
MOArPYII C Y4ETOM CTPOECHHUS UX aTOMOB;

® KJIACCH(PHUIMPOBATH XWMHYECKHUE DIEMEHTBHI, HEOPraHWYECKHE BEIIeCTBA, XHUMHUYECKHE
peakuuu (MO YUCIYy U COCTAaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3PQeKTy,
10 U3MEHEHUIO CTEIIEHEN OKHUCIEHUS! XUMUYECKUX JIEMEHTOB);

® XapaKTepHu30BaTh (OMUCHIBAThH) OOIIHE U CIIENU(PUISCKHE XUMHUYECKUE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BELIECTB, IOJATBEp)KJasi ONUCAaHHE MPUMEpPaAaMU MOJIEKYJSPHBIX W HMOHHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINM;

® COCTaBJATh YPaBHEHHUS DIEKTPOJUTHUECKON AHCCOIMAIMKM KHUCIIOT, IIENo4Ye U CcoleH,
MIOJIHBIE W COKpAll€HHbIE YpaBHEHHS pEaKIMi HOHHOTO OOMEHa, ypaBHEHUS peaklui,
MOATBEPXKIAIOIIUX CYIIECTBOBAHHWE T€HETUYECKOM CBS3M MEXKIY BEIIECTBAMHU Pa3TMYHBIX
KJIaCCOB;



pacKkpbelBaTh  CYLIHOCTb  OKUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX  pPEaKUUil  MOCpeACTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XUMUUECKUX MPEBPAIECHUI B PA3IMUHBIX YCIOBUSIX;

BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO JOJIIO
XMMHYECKOT0 3JeMEHTa Mo (opMysie COEAMHEHHsI, MAacCOBYIO JOJIIO BEIECTBA B PacTBOPE,
IIPOBOAMTDH PAcUEThI 110 YPaBHEHUIO XUMUUYECKON peaklnu;

coOroaTh MpaBuiia MOJb30BAaHUS XUMUYECKOM MOCYJI0M U J1abopaTOpHBIM 000pYyA0BaHUEM,
a TaKKe IMpaBHja OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSAMH TI0
BBINIOJTHEHUIO  J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB 10 TOJYYEHUI0O U COOUpaHUIO
ra3000pa3HbIX BEHIECTB (aAMMHUaKa M YTIEKUCIIOro rasa);

MIPOBOAMUTH PEAKIMM, TMOATBEP)KIAAIOIMINE KAaYECTBEHHBI COCTAB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOPHI-, OpPOMHI-, HOAUI-, KapOoHAT-, GocdaT-, CHINKAT-,
cynabdar-, THAPOKCHUI-WOHBI, KATHOHBI AaMMOHHMS W HMOHBI H3YyYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPraHMUYECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIEPAllMd MBICIUTENIBHON JEATENbHOCTH — aHAJIW3 M CHUHTES,
CpaBHEHHE, 0000IIeHHe, CUCTEMaTU3allMIO, BBISBICHHE MPUYMHHO-CIICJCTBEHHBIX CBSI3EH —
JUI U3yY€HUsl CBOMCTB BEUIECTB U XMMHUYECKHX PEAKIMH, €CTECTBEHHO-HAyYHBIE METOJbI
MO3HaHUS — HaONIoJeHHe, H3MEPEHHEe, MOJEIMPOBAHHUE, DSKCIEPUMEHT (pealibHblil u
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne i/m HanmeHoBaHMe pa3/ieioB U TeM KosanuectBo 4yacos JIeKTPOHHBIE (HH(POBHIE)
NMPOrpamMMblI Bcero KonTpoJabHble IMpakTHyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paszgea 1.IlepBoHavaibHbIe XMMUYECKHE TOHATHS
1.1 Xumus — BakHasi 00J1aCTh 5 2 bu6mmoreka [JOK
€CTECTBO3HAHMSI M TIPAKTHIECKOM https://m.edsoo.ru/7f41837¢
JIeSATEIbHOCTH YeJIOBEKa
1.2 BemecTBa u XuuMuyeckue peakiuu 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
Htoro no pazgeny 20
Pasnen 2.BaxxHeiine npeacTaBuTe/ M HEOPraHMUYECKUX BelIECTB
2.1 Boznyx. Kucnopon. [Tousitue 06 6 bubnmoreka [JOK
OKCHIaX https://m.edsoo.ru/7f41837¢
2.2 Bonopoa.llonsitue o kucnorax u cousx 8 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnmoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJIacChl HEOPTaHUYECKUX 11 1 1 bubmuoreka [IOK
COEIMHEHUI https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Pasnen 3.1lepunonnyeckuii 3axkoH u Ilepuoguyeckas cucrema

OKHCINTENbHO-BOCCTAHOBUTEIbHDIE PC€AKIUHU

xumudeckux iemeHToB /. U. MenaeneeBa. CtpoeHue aToM0B. XMMHU4€CKAsl CBSA3b.

3.1 [Iepuonnueckuii 3aKOH U 7 bubnmoreka [JOK
[leproanueckast cuctemMa XUMUYECKUX https://m.edsoo.ru/7f41837¢
aneMmenToB . 1. MeHnneneera.

Ctpoenue aToma
3.2 Xumuyeckas cBsizb. OKUCIUTENBHO- 8 1 bubmuoreka [JOK
BOCCTAHOBUTEJIbHbBIE PEAKIINH https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
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9 KJIACC

Ne ni/mm HaumeHoBaHue pa3/ie/ioB U TeM KoaunuecTBo yacoB JuieKTpOHHBIE (I poBbIe)
MPOrpaMMbl Bcero KonTposbHbie IIpakTuyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThl
Paznen 1.BeniecTBO 1 XUMHYECKHE peaKIul
1.1 [ToBTOpenue u yrirybiaeHne 3HaHHHA 5 1 Bbu6mmorexa [JOK
OCHOBHBIX Pa3fIesIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmmoreka [JOK
XUMUYECKUX PEAKITUi https://m.edsoo.ru/7f41a636
1.3 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL. 8 1 1 bubmuoreka [JOK
XHUMHUYECKHE PEAKILIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasznea 2.HemeTaJJIBI M HX COeTHHEHUS
2.1 OO0mras XxapakKTepruCcTUKa XUMHUIECKUX 4 1 bubnuotexa [JOK
anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
2.2 OO0mmas XxapakTeprucTHKa XUMHUIECKHUX 6 bubnuoreka [JOK
anemeHToB VIA-rpynmel. Cepa u e€ https://m.edsoo.ru/7f41a636
COETMHEHUS
2.3 OO6m1as XxapakTepuCTUKa XUMHUECKHUX 7 1 bubmmorexa [JOK
aneMeHToB VA-rpynmsl. A3oT, pochop https://m.edsoo.ru/7f41a636
Y UX COCTMHEHUS
2.4 | OOmas xapakTepUCTUKa XUMUYECKHX 8 1 2 bubnuoreka [JOK
anemeHToB [VA-rpynmel. Yriaepoa u https://m.edsoo.ru/7f41a636
KPEMHUH M UX COSTMHECHHUSI
Wroro no pazneny 25
Pa3znen 3.MeTtayiibl H MX COeIMHEHHUS
3.1 OO01me CBOMCTBA METAILIOB 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxneiinme MeTamibl 1 UX 16 1 2 but6mmoreka [IOK
COCTUHECHHUS https://m.edsoo.ru/7f41a636
Wtoro no pazgeny 20
Pasznen 4. Xumusi u okpy:xaonas cpeaa
4.1 | BemecTBa u MaTepualbl B 5KU3HU 3 | bubnuoreka [IOK




| yenoBexa

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

HUroro no pazueny 3

PesepBHOE Bpemst 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 68
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