INOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamMma mo XuMHH 8 KJIACC COCTaBJieHa B COOTBETCTBHHM ¢ DeaepanbHbIM
roCcyIapcTBeHHBIM oOpa3oBaTelbHBEIM craHgaprom OO0, mnpumepHol 00pa3oBaTENbHOM
nporpammoit OO0, o6pa3oBaTeIbHON MPOrpaMMON TMMHA3UM C y4E€TOM pabodvei MmporpaMMbl
BOCIHUTAHUS TAMHA3UU

OO0uue meu NpenogaBaHus NpeaMera:

* OCBOCHHE BAXKHEHUINUX 3HAHWH 00 OCHOBHBIX IIOHATHUSIX M 3aKOHAX XHUMHH, XUMHYECKOH
CHMBOJIHKE;

* OBIAJCHHE YMEHUSMU HAONIOAATh XHUMUYECKUE SBICHUS, MPOBOAUTH XHUMHUYECKUI
AKCIIEPUMEHT, MPOU3BOAUTH PAcUEThl HA OCHOBE XMMHUYECKUX (DOPMYN BEUIECTB U ypaBHEHUI
XUMHYECKUX PEAKIUN;

* pa3BUTHE TMO3HABATEJIbHBIX HHTEPECOB M HWHTEJUICKTYyaJIbHBIX CIOCOOHOCTEM B mMpolecce
MPOBEACHUS XUMHUYECKOTO DKCIEPUMEHTA, CaAMOCTOSITEJIBHOTO MPUOOPETEHUsI 3HAHUU B
COOTBETCTBUU C BO3HUKAIOITUMU KU3ZHCHHBIMU MTOTPEOHOCTSIMU;

* BOCINHUTAaHUWE OTHOUICHHS K XUMHUHM KaK K OAHOMY M3 (pyHZaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY OOIIIeueI0BEUECKOI KyIbTYypHI,

* MpUMEHEHUE TOJMYyYEHHBIX 3HAHWUW U yMEHUU Juis 0e30MacHOr0 MCIOJNb30BAHMS BEIIECTB U
MaTepUajoB B OBITY, CETbCKOM XO3SIICTBE M HA MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MOBCEHEBHOW >KU3HM, MPEAYIPEKICHUS SIBICHUM, HAHOCSIIMX BPEI 3I0POBBIO YEJIOBEKA M
OKpY>Karollen cpene.

Onucanue MecTa npeaMera B y4eOHOM IIaHE

[lporpamMa Kypca XWUMHH Ui OCHOBHOH IIKOJIBI pa3padarhiBajlaCh C y4eTOM

HCpBOHaanI)HI)IX HpCI[CTaBJ'IeHI/II\/JI, HOJ'Iy‘IeHHI)IX y‘IaIIII/IMI/ICSI B Ha‘-IaJ'II:HOfI IIKOJIC HpI/I H3y‘I€HI/II/I
oKpy>karoiiero Mupa. [Iporpamma xoTs 1 HOCUT OOLIEKYJIbTYPHBIM XapakTep U HE CTaBUT

3aauy IpoeCCHOHATBHON MOATOTOBKH yUaIluXCs, TEM HE MEHEe, TO3BOJISIET UM OINPEICITUTHCS
¢ BbIOOpOM poduiist o0yueHus B cTapiiei MKoJe.

B yueOHOM ITaHe Ha OCBOCHHME y4eOHOTO Mpeamera «XHMHUS» Ha YPOBHE OCHOBHOIO
obmiero oopazoBanus orBoauTcs 136 wacoB u3 pacuera: 68 gacos — 8 kiacc, 68 gacos — 9 kiacc.

PaGouast mporpamma mocrpoeHa Ha OCHOBE KOHIICHTPUYECKOTO MOAX0/1a. ITO IOCTUTACTCS
MyTEeM BBIWICHEHUS TUIAKTUYCCKON CIMHHUIBI — XUMHUYECKOTO 3JIEMEHTa - W JaJIbHEHIIeM
YCIOXKHCHUU M PACHIMPEHHH €€. 3/IeCh TAaKOBBIMU BBICTYMAIOT (OPMBI CYIIECTBOBAHUS
(cBOOOIHBIC aTOMBI, TIPOCThIC U CJIOXHBIC BEIIECTBA). B mporpaMme y4uTHIBACTCS pean3aius
MEXIMPEIMETHBIX CBsi3el ¢ KypcoMm (u3uku (7 xmacc) u Ouosoruu (6-7 Kiacchl), i€ JaeTcs
3HaKOMCTBO C CTPOEHHEM aToOMa, XMMHUYECKON OpraHu3alueldl KICTKH M IMpoIeccaMu OOMeHa
BEIECTB.
VYyeOHas mporpamma Jijis 8 Kitacca paccunTana Ha 68 yacos, 1o 2 yaca B HEJIEIIO.
YMK: Yueounuk Xumus. 8kiacc. Aprop: ["adbpuensa O.C.—M: [Ipoda, 2017






ITnanupyemoie pe3yiomanvl 0C60eHUA YUEOHO20 npeOmema

Jluunocmubnte pe3Vibmanibl

Yyammncs noJKeH:

3HAMb U NOHUMAMb: OCHOBHBIC MCTOPHUYECKUE COOBITHS, CBS3aHHBIC C PA3BUTHEM XHMHUHU H
00IIeCTBa; TOCTUKEHUS B OOJACTH XUMHHM U KyJbTYpHbBIC TPaIuIUH (B 4aCTHOCTH, HAy4YHbBIC
TPaJHUIMK) CBOCH CTPaHbI, OOIMIEMUPOBBIC TOCTHKEHUS B OOJIACTH XMMHH; OCHOBBI 3710POBOTO
o0pa3a KU3HU; NpaBUIa MOBEJEHHUs B YpPE3BbIYAMHBIX CUTYalMsX, CBA3aHHBIX C BO3JEHCTBUEM
Pa3IMYHBIX BELIECTB; COLMAIbHYIO 3HAUUMOCTh U COZIEpIKaHue Ipodeccuil, CBI3aHHBIX C XUMHUEH;
OCHOBHBIE MIpaBa M OOA3aHHOCTU TpaKAaHWHA (B TOM 4YMCJE YYalllerocs), CBSI3aHHbIE C
JIMYHOCTHBIM, TPO(ECCHOHAIBHBIM U )KU3HEHHBIM CaMOOIPEACICHUEM;

ucnosimbsléams: 1yBCTBO IT'OpAOCTHU 3a pOCCHfICKYIO XUMHUYCCKYIO HAYKY U YBAXKCHUC K HCTOPUU €€
Pa3BUTHA, YBAXKCHUC W INPHUHATUC ,Z[OCTI/I)KGHI/Iﬁ XAMHHU B MHUPE; YBAXKCHUC K OKPYXKAOMIUM
(y‘IaH_II/IMCSI, YUUTCIIAIM, POAUTCIIAM U ,I[p) — YMCTH CJIyHIaTb U CJIbIIIATH IMAPTHEPA, IPHU3HABATH
IIpaBO KaXaoro Ha COOCTBEHHOC MHCHHE M IIPUHHUMATh PCIICHHUA C YUCTOM MMO3UIIMI BCEX
YYaCTHHUKOB; CAMOYBAKCHNEC U SMOLMOHAJIbHO-IIOJIOKUTCIIBHOC OTHOICHUEC K 0666;

npu3Haeamy: 1IEHHOCTD 3710POBbsI (CBOEr0 U APYIUX JIOJEH ); HEOOXO0AUMOCTh CaMOBBIPAKEHUS,
camopealin3ally, COLUAIbHOTO MPU3HAHUS;

0CO3Haeamsb. 1OTOBHOCTH (I/IJII/I HCFOTOBHOCTI)) K CaMOCTOATCJIIbHBIM ITOCTYIIKaAM M I[GflCTBI/I?[M,
IMPUHATHIO OTBETCTBCHHOCTHU 3a HX PE3YJIbTAaTbl; I'OTOBHOCTDH (I/IJII/I HCFOTOBHOCTL) OTKPBITO
BBIPpAXKATh U OTCTAMBATDH CBOIO IMMO3UIHIO U KPUTHYHO OTHOCUTLCA K CBOMM ITOCTYIIKAM;

nposaename: J00POKENATEIBLHOCTh, JIOBEPUE M BHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTb K
COTPYAHMYECTBY U JIpy>kKOe, OKa3aHWIO0 TIOMOIIM HYXJAIOUMMCI B HEH; YCTOWUYMBBIN
MO3HABATENbHBI MHTEpEC, WHHUIIMATUBY U JIFOOO3HATEIHHOCTh B HM3YyYEHHH MHpa BEUIECTB U
peaKkuuii; UEeIeyCTPEMIIEHHOCTh M HACTOMYMBOCTH B JOCTHKEHUM LEJNEH, TOTOBHOCTH K
MIPEOIONECHUIO TPYAHOCTEH; YOSKIEHHOCTh B BO3MOKHOCTH IMO3HAHUS TPUPOBI, HEOOXOIUMOCTH
Pa3yMHOT0 UCIIOJIL30BaHUS JOCTUKEHUM HAYKU M TEXHOJOTUH JIJIsl pa3BUTHS OOIIECTBA;

ymemsp: YCTAaHABJIMBATHL CBA3b MCXKAY LOCJIBIO HN3YUCHUA XHUMUHU W TEM, JIA YE€ro OHa
OCYHICCTBIIAACTCA (MOTI/IBaMI/I); BBITIOJHATE TPOTHOCTUYCCKYHO CaMOOLCHKY, PETYJIUPYIOHIYHO
AKTHUBHOCTD JIUYHOCTH Ha 3Tale €€ BKIIOYSCHHUS B HOBBIH BUIA ACATCIBHOCTH, CBSI3aHHBIN C HA9aJI0M
HU3YyUCHUS HOBOI'O yqe6Hor0 npeaMeTa — XUMHUH; BBIIIOJIHATL KOPPUTHUPYIOHIYIO CAMOOIICHKY,
3aKIIOYA0IYIOCSA B KOHTPOJIC 3a MNPOHCCCOM H3YUYCHHA XUMHUHU U BHCECCHUH HGO6XOI[I/IMBIX
KOPPEKTHBOB, COOTBCTCTBYIOIIMX OJOTallaM H crocodam U3y4CHUA KypCa XHUMHH; CTPOUTH
KHU3HCHHBIC U HpO(l)eCCI/IOHaJ'IBHI)Ie IJIaHBI C Y4€TOM KOHKPETHBIX COLOMUATIBbHO-HCTOPUUYCCKUX,
INOJIUTHYECCKUX H 3SKOHOMHYCCKHX YCJ'IOBI/II\/'I; 0CO3HABaTh COOCTBEHHEIC OEHHOCTH M HX
COOTBCTCTBHUEC IMPHUHHUMACMBIM B XHU3HU PCHICHUAM; BCCTU AUAJIOI HA OCHOBC PABHOIIPABHBIX
OTHOIIIEHUN U B3aMHOT'O YBAXXCHHA; BBIACIIATDH HpaBCTBCHHLIﬁ ACIICKT MMOBCACHUA N COOTHOCUTD
MOCTYIIKH (CBOI/I Hu Apyrux HIOﬂCﬁ) U COOBITHS C MNPUHATBIMU 3TUYCCKUMU HOpMaMHU; B IpCJciIax
CBOHX BO3MOXKHOCTEH HpOTHBOHCﬁCTBOBaTL ,I[CI>'ICTBH}IM " BJIMAHHUAM, NPCACTABIAIOIIUM YIpO3y
JKU3HH, 3J0POBbBIO 0€30IMaCHOCTH JINYHOCTH U 06IJ_ICCTB8..



JInuHOCTHBIE pe3yJIbTAThl 0TPAKAKT CGOPMHPOBAHHOCTD, B TOM YHCJE B YACTH:

1. I'pasxx1aHCKOTO BOCIIUTAHMSI, KOTOPOE BKJIFOYAET:
. dbopMUpOBaHHE AKTHUBHOW TIpa)kJAaHCKOM MO3MIMH, TPaKJAHCKOM OTBETCTBEHHOCTH,
OCHOBAaHHOM Ha TPaJAMLMOHHBIX KYJbTYPHBIX, JYXOBHBIX M HPAaBCTBEHHBIX LEHHOCTAX
poccuiickoro o0IIecTBa;

. pa3BUTHE KYJIbTYpPbl MEKHAITMOHATHHOTO OOIICHMUS;

. dbopMupoBaHUE TNPUBEPKEHHOCTH HACSIM HHTEpHAIMOHATN3Ma, IpYXKObI, PaBEHCTBA,
B3aMMOIIOMOIIY HAPOJIOB;

. BOCIIUTAHUE YBAKUTEIBHOI'O OTHOIICHHUS K HAIMOHAJIHbHOMY JOCTOMHCTBY JIIOJAEH, MX
YyBCTBaM, PEJIUTUO3HBIM YOCKICHUSIM;

. pa3BUTHE NMPABOBOM M MOJUTHUYECKON KYJIBTYPHI JIeTeH, paclIUpeHre KOHCTPYKTHUBHOIO

y4acCTus B IPUHATUA pGHleHHfI, 3aTparuBarOmmx HUX IIpaBa U UHTCPECHI, B TOM YUCJIC B PA3JIMYHBIX
(bOpMaX caMOoOpraHmn3alinuu, CaMOyIIpaBJICHUAA, O6H.[CCTB€HHO 3HAYMMOM JCATCIIBHOCTH,

® Pa3BUTHC B ,HeTCKOﬁ Cp€ac OTBETCTBEHHOCTH, ITPUHIIUIIOB KOJUICKTUBHU3Ma U COITMAJIbHOU
COJIMAAPHOCTH;
® (1)OpMI/Ip0BaHI/Ie CcTaOMJILHOM CHCTEMBI HPABCTBCHHBIX U CMBICJIOBBIX YCTAHOBOK JINYHOCTH,

MO3BOJISIFOIIAX ~ MMPOTUBOCTOSATH  HMJICOJIOTMH JKCTPEMH3Ma, HAIMOHAIM3Ma, KceHo(oOuw,
KOpPYILUUH, JUCKPUMHMHALMM 1O COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAalMOHAJIbHBIM
MpU3HAKaM U JPYTUM HETATUBHBIM COLMAIBHBIM SIBIICHUSIM;
. pa3paboTKy M peanu3alio MpOorpaMM BOCHUTAHMS, CIIOCOOCTBYIOIIMX IPABOBOM,
COLIMAJIbHOW U KYJIbTYPHOH aJaNTally A€TEH, B TOM YKCIIE IETeH U3 CEMEN MUTPAHTOB.

2. ITaTprOTHYECKOTO BOCIIUTAHUS, KOTOPOE MPEayCMaTPUBACT:
. (hopMHUPOBAHKHE POCCHICKOMN TPaKTaHCKON HMJICHTHYHOCTH;
. dbopMHUpOBaHKE MATPUOTU3MA, YYBCTBA TOPIOCTH 3a CBOIO PO/IMHY, TOTOBHOCTH K 3aIllUTe
unTepecoB OteuecTBa, OTBETCTBEHHOCTH 3a Oynymiee Poccuu Ha OCHOBE pa3BUTHS MPOTPaMM
MaTPUOTUYECKOTO BOCIIUTAHUS IETEM, B TOM YHCIIE BOCHHONATPUOTUYECKOTO BOCIIUTAHUS,
. dbopMupOBaHUE YMEHHSI OPUEHTUPOBATHCSI B COBPEMEHHBIX OOIIECTBEHHOMOIUTHIECKUX
npoiieccax, Mpoucxoasammx B Poccun u Mupe, a Takke 0CO3HaAaHHYIO BBIPAOOTKY COOCTBEHHOM
MTO3UIMU 10 OTHOLLIEHHUIO K HUM Ha OCHOBE 3HAHUS U OCMBICIIEHUS UCTOPUU, TYXOBHBIX LIECHHOCTEN
U TOCTMKEHHUI HAlIEH CTPaHBbI;

. pa3BUTHE YBaXXEHMsI K TAKUM CHMBOJIaM rOCyJapcTBa, Kak rep0, ¢uiar, ruMH Poccuiickoit
denepanyy, K NICTOPUIECKUM CUMBOJIaM U NaMsATHUKaM OTedecTBa;
. pa3BUTHE IOMCKOBOW U KpaeBeAUECKON [eATEeIbHOCTH, JAETCKOI0 IT03HABAaTEIbHOIO
Typu3ma.

3. JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS, KOTOPOE OCYIIECTBIISICTCS 32 CUET:
. pa3BUTH y JieTell HpaBCTBEHHBIX YYBCTB (YECTH, J10JITa, CIIPABEATUBOCTH, MUJIOCEPAMS U
TPYKEITI00uS);
. (dbopMHpOBaHUS BBIPAKEHHON B MOBEJACHWU HPABCTBEHHOW MO3UIMH, B TOM YHUCIIE
CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY J100pa;
. pa3BUTHS CONEPEeKUBAaHUS U (HOPMUPOBAHMSI MO3UTUBHOTO OTHOIIEHUS K JIIOJSM, B TOM
YHClie K JINIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI M MHBAJINIAM;
. cojieicTBUSL POPMHUPOBAHUIO y JIETEH MO3UTUBHBIX JKU3HEHHBIX OPUEHTHUPOB U IJIAHOB,;
. OKa3aHUs MMOMOUIH JIETSM B BBIpaOOTKE MOJIeNel MOBEACHUS B Pa3IMUHBIX TPYAHBIX

JKU3HCHHBIX CUTyalUiaX, B TOM YHCJIC Hp06J'IeMHBIX, CTPECCOBBIX U KOH(I)JII/IKTHLIX.
4. DCTeTHYECKOT0 BOCIIMTaHHA, KOTOPOC MMPEAIIOJIaract:

. MpHUOOIIEHNE K YHUKAIBHOMY POCCHICKOMY KyIbTYpHOMY HACIEAHNIO, B TOM YHUCIIE
JTUTEPATYPHOMY, MY3bIKAIbBHOMY, Xy/I0’KECTBEHHOMY, T€aTpAIbHOMY U KHHEMATOrpadhuIecKoMYy;
. CO3JIaHUE PABHBIX JJIs BCEX JIETEM BO3ZMOKHOCTEM IOCTYIA K KYJIbTYPHBIM LIEHHOCTSIM;

. BOCIIUTAHUE YBAXEHUS K KYJIbTYype, sI3bIKaM, TPAJAHUIMAM U 00bIYasiM HapOIOB,
npoxuBaromux B Poccuiickoit deneparuu;

. npuoOIIeHne K  KJIACCMUYEeCKMM W COBPEMEHHBIM  BBICOKOXY/I0XKECTBEHHBIM

OTCUYCCTBCHHBIM U MUPOBBIM ITPOU3BCACHUAM UCKYCCTBA U JIMTCPATYPHI;



. HOMYJISIPU3aNns POCCHHCKNX KYJIbTYPHBIX, HDAaBCTBEHHBIX M CEMEHHBIX IEHHOCTEH;
. COXpaHEeHHE, TOJICPKKU U PAa3BUTHE STHUUECKUX KYIbTYPHBIX TPAJAULUI U HAPOJHOTO
TBOpYECTBA.

5. ®u3nueckoro BOCIUTAHUS, (OPMUPOBAHUS KYJIBTYPHI 3/10POBbS M SMOLHOHAIBHOTO
0Jaronoay4ns, KOTOpOe BKIIOYAET:
. (bopMHpOBaHKE OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B
3JI0pOBOM 00pase KH3HU;
. (opMHpOBaHUE CHCTEMBI MOTHUBAIIMH K AaKTUBHOMY H 3/J0POBOMY 00pa3y )KHU3HH, 3aHATUSIM
(bHU3MUECKOI KYJIBTYPOil U CIIOPTOM, Pa3BUTHE KYJIBTYPHI 3JOPOBOTO ITUTAHHMS;
. pa3BUTHE KYJIbTYpbl 0€3011aCHOM KU3HEAEATEILHOCTH, MPO(UIAKTUKY HAPKOTHUECKOH H
AJIKOTOJIbHOM 3aBUCHMOCTH, TA0AKOKYPEHHS U IPYTHX BPEIHBIX TPUBBIYCK.

6. TpyoBOro BOoCIIUTaHUs, KOTOPOE peaI3yeTcs IOCPEICTBOM:
. BOCHUTAHUS YBOXCHUS K TPYy H JIIOJISIM TPY/Ia, TPYAOBBIM JOCTHKECHHSIM;
. ¢opMHpOBaHUS YMEHHH W HAaBBIKOB CaMOOOCITY)XMBaHUS, IMOTPEOHOCTH TPYIUTHCA,
I0OpPOCOBECTHOTO, OTBETCTBEHHOTO M TBOPYECKOTO OTHOUICHUS K Pa3sHbIM BUAAM TPYIOBOU
NesITeTbHOCTH, BKJIIOUasi 00y4EeHHE U BBITIOJHEHUE JOMAIIHUX 00sI3aHHOCTEH;

. pa3BUTHS HABBIKOB COBMECTHOW pabOThI, yMEHHS pabOTaTh CaMOCTOATEIHHO, MOOUITU3YS
HE0OXO0IMMBIC PECYPCHI, MPABUIIHLHO OIICHUBASI CMBICIT M IIOCJIC/ICTBUS CBOMX JCHCTBHIA,
. CoJleHCTBUSL TPO(HECCHOHATFHOMY CaMOOMPEECICHNUI0, MPHOOIICHUS K COLHAIBHO

3HAYMMOH JIEITETBHOCTH JUII OCMBICJICHHOTO BBIOOpa TIpodeccuu.
7. DKOJIOTUYECKOTO BOCIUTAHUS, KOTOPOE BKIIFOYAECT:

. pa3BUTHE HKOJIOIMYECKON KyJbTYpbl, OEpEKHOr0 OTHOLIEHUS K POJHOW 3emie,
IpUpoHbIM OorarcTBaM Poccun u mupa;
. BOCIIMTAaHHWE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE NMPUPOJHBIX PECYPCOB, YMEHUN U

HaBBIKOB Pa3yMHOI'O IPUPOAONOIb30BAHUS, HETEPIUMOIO OTHOLICHHUS K JCHCTBUSAM,
MPUHOCALINM BpPE] 3KOJIOTUH.
8. LleHHOCTEl HayyHOI'O O3HAHUS, YTO MTOIPa3yMEBAeT:

. COJICHCTBUE TOBBIILICHUIO IPUBIIEKATEIbHOCTH HAYKU JJISl MOJPACTAIOLIEr0 MMOKOJIEHHUS,
MOAJEPIKKY HAyYHO-TEXHUYECKOIO TBOPUYECTBA JIETEN;
. CO3/IaHHME YCJIOBMM JJIs MOJY4YEHHs! JETbMH JOCTOBEPHON HMH(OpMalMKU O MepeaoBbIX

JIOCTHKEHUAX U OTKPBITUAX MUPOBOM U OTEYECTBEHHON HAYKH, TTOBBIIEHUS 3aUHTEPECOBAHHOCTH
MOAPACTAOIIETO MOKOJICHUS B HAYYHBIX TTO3HAHUAX 00 YCTPOWCTBE MHpa U 00IIIEeCTBA.
(Cuctemarnzanusi OCHOBHBIX HaIlpaBIIEHHH BOCIUTATENLHOW JIEATENBHOCTH, ONpEAeNieHHAs B
pasznene "OOHOBIEHHE BOCIHUTATEIHLHOTO IMPOIECCA C YUYETOM COBPEMEHHBIX JIOCTIDKCHHM HAYKH M Ha
OCHOBE OTEYECTBEHHBIX Tpamuiuit" CTpareruu pa3BuTus BocmuTanus B Poccuiickoit deaepanuu Ha
neprox 10 2025 rona (pacmnopspkenue [IpaBurensctBa Poccutickoit @enepanmu ot 29 mas 2015 roga Ne

996-p)).

Memanpeomemuoie pe3yibmanivl:

MeTanpez[MeTHr,Ie PE3YJIbTAThl, BKIIIOYAalOT OCBOCHHBLIC 06yanOHIHMHC${ MCKIIPCAMETHEBIC
TIOHATHA n YHUBCPCAJIBHBIC y‘-Ie6HLIC I[CﬁCTBPIH (pCTYHHTPIBHBIe, IMO3HABaTCJIbHBIC,
KOMMyHI/IKaTI/IBHBIe).

Me)KHpeIIMeTHble INOHATUA

VYcnoBueM (HOpMUpPOBaHHS MEXKIPEAMETHBIX TOHATUH, HalpUMep TaKHUX KaK
cucrema, (akT, 3aKOHOMEpPHOCTb, (DEHOMEH, aHanM3, CHHTE3 SBJSIETCS  OBJAJICHHUE
00y4aroIMMHUCsT OCHOBAMHU YHUTATEIbCKOW KOMIIETEHIIMH, MpUOOpEeTeHHe HABBIKOB palbOThHI ¢
uHpopMaluel, yyacTue B NMPOEKTHOU JeATeNIbHOCTH. B OCHOBHOH mIkone OyJeT mpojaoikKeHa
pabota no GopMHpPOBAHHIO U PA3BUTHIO OCHOB YMTATEJbCKOH kKoMmereHuuu. OOyyaronimecs
OBJIAJICIOT YTEHUEM KaK CPEJCTBOM OCYIIECTBICHUS CBOMX JAIbHEUIIUX TUIAHOB: MPOJIOJIKEHUS



o0pa3oBaHUsl M CaMOOOpA30BaHMs, OCO3HAHHOTO IUIAHUPOBAHHS CBOETO AaKTYaJIbHOTO H
MEPCIEKTUBHOTO Kpyra YT€HHUsI, B TOM YHCIIE JJOCYTOBOTO, TOJTOTOBKH K TPYOBOM M COMATBHOM
JeSITeTbHOCTH. Y BBITYCKHUKOB OyneT chopMupoBaHa MOTpeOHOCTh B CHCTEMATHYECKOM YTCHUH
KaK CpEJICTBE TO3HAHUS MHpa M ce0s B 3TOM MHpE, FapMOHHM3AIMMA OTHOIICHHHA YelIOBeKa H
o01IecTBa, Co3/1aHUM 00pa3za «ImoTpeOHOro OYAYIIETo».

[lpu w3ydeHMH XUMHH OOY4YaIOUIMECs YCOBEPIICHCTBYIOT NMPHOOPETEHHBIC Ha MEPBOM
YPOBHE HABBIKH PadoThl ¢ HHopManueii 1 nonodHsAT ux. OHE CMOTYT paboTaTh ¢ TEKCTAMH,
peoOpa3oBHIBaTh U MHTEPIPETUPOBATH COACPIKAIILYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBaTh, COMOCTABIATh, AHAJIM3UPOBATh, 0000IIATh U MHTEPIPETUPOBATH
WH(POPMAIIHIO, COJCPIKALLYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATD TJIABHYIO M N30BITOYHYIO HH(OPMAIIHIO, BBIIIOJIHATH CMBICTIOBOE CBEPTHIBAHUE
BBIJICIICHHBIX (DAKTOB, MBICIICH; IPEACTABIATH HHPOPMALIMIO B CKATOH CI10BeCHOH Gopme (B BUE
TUTaHA WITU TE3UCOB) M B HATJISIHO-CUMBOJIMYECKOH popme (B Bue Tabmuil, TpagMuecKuX cXeM
JMarpaMm, KapT MOHITUH — KOHIENTYaJIbHBIX TUarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOTIOJIHATH TAOJIUIIBI, CXEMBI, AT PAMMBI, TEKCTHI.

B xone nzydenus xumun oOydaromuecs NpuoOpPeTyT ONbIT NPOEKTHO 1eATeJbHOCTH
Kak 0co0oii ¢opmbl y4eOHOI pabOThI, CIOCOOCTBYIOLIEH BOCHUTAHHIO CAMOCTOSITEIBHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBINICHUIO MOTHBAMH H 3()(EeKTHBHOCTH yueOHOI
JESTeIBbHOCTH, B XOJIC PEaJI3allii MCXOIHOTO 3aMbICiia Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT
YMEHHEM BBHIOMPATh a/ICKBATHBIE CTOSIIIEH 3a/1a4€ CPECTBA, IPUHUMATh PEIICHUS, B TOM YHCIIE U
B CHTyauusx HeompenenéHHocTH. OHHM TONy4aT BO3MOXHOCTH PAa3BUTh CIHOCOOHOCTh K
pa3paboTKe HECKOJIbKHX BAPHAHTOB PEIICHUH, K TIOMCKY HECTAHAAPTHBIX PEIICHHUH, TOUCKY H
OCYIIECTBIICHUIO HAaN0O0JIee IPUEMIIEMOTO PELICHHUS.

Ilpedmemnsie pezyibmaniol:

[IpenMeTHbIE pe3yabTaThl U3yUYEHUS IPEIMETHON 001acT «XUMHUS TOJKHBI OTpaXaTh:

1) (I)OpMI/IpOBaHI/Ie INEPBOHAYAJIBHBIX CUCTCMATU3UPOBAHHBIX HpeI[CTaBJ'IeHI/Iﬁ O BCIICCTBAX,
HUX TMPEBpAlICHUAX W HPAKTUYCCKOM IIPHUMCHCHUU; OBJAICHUC MOHATHUHBIM afraparoMm u
CHUMBOJIMYCCKUM SA3bIKOM XNMUU,

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKh Kak OO0JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUUYECKUX MPEBPAIICHUI HEOPTaHUUECKHX M OPTaHUYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KUBOM U HEKUBOU NMPUPOIBI; YIITyOJIeHHE MTPeICTaBICHUN
0 MaTepuaJIbHOM €IUHCTBE MUPA;

3) oBIaacHHE OCHOBAMHM XMMHYECKOW TIPAMOTHOCTH: CITIOCOOHOCTBIO aHATU3UPOBATH H
OOBEKTUBHO OIICHUBAThH JKU3HEHHBIE CHTYAI[H, CBSI3aHHBIE C XMMHEH, HaBBIKaMH O€301acHOTO
oOparieHus ¢ BEIeCTBaMH, UCTIOJIb3YEeMbIMH B TIOBCETHEBHOM KU3HHU; YMEHUEM aHAIM3UPOBATh
¥ TUTAHUPOBATH HKOJOTHYECKH O€30macHOe IMOBEACHHWE B IIENISIX COXPAHEHUS 3/I0POBbS H
OKpY>KaroIlle Cpeibl;

4) dopMupoBaHHE YMEHHI YCTaHABIWBATh CBSI3W MEXKIy pEalbHO HaOJIF01aeMBbIMU
XUMUYECKUMH SIBICHUSMH M TIPOIIECCAMHM, TIPOUCXOIANIMMA B MUKPOMHUPE, OOBICHITH TPUIHHBI
MHOT000pa3usl BEIIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa U CTPOEHUS, a TAKXKE 3aBUCUMOCTD
MIPUMEHEHHUSI BEIIECTB OT UX CBOICTB;

5) mnpuoOpeTeHHE OMNbITA HCIOJB30BAaHUS PA3JIMYHBIX METOJIOB HW3YUYCHHS BEILECTB:
HaOII0/IeHNs 32 UX MPEBPALICHUSIMU MPU TPOBEJCHIUH HECTOKHBIX XUMUYECKUX IKCTIEPUMEHTOB



C UCTOJIB30BAHUEM JTAOOPATOPHOTO 0OOPYIOBAHUS U PHOOPOB;

6) dopmupoBaHKE TPENCTABICHUI O 3HAUYCHHM XUMHYECKOH HAyKH B PEIICHUU
COBPEMEHHBIX AKOJOTHYECKUX MpOOJIeM, B TOM 4YHCIE B NPEJOTBPALICHHH TEXHOTCHHBIX H
HKOJIOTHYECKUX KaTacTpod;

7) [71st CACTBIX U CITa00BHISIIMX O0YUYAIOLIMXCS: BIaJCHHE TPABUIIAMH 3aIIMCH XUMUYECKHX
(hopMyII C HCTIOTB30BAaHUEM Pelbe(PHO-TOUCUHOM crucTeMbl 0003HaueHu JI. bpaiins;

8) 115t 00yUaroLIMXCsl ¢ OrpaHMYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSL: BIIAJICHUE OCHOBHBIMU
JOCTYIHBIMU METOJIaMH HayYHOI'O IIO3HAHUS, UCIIOIb3YEMbIMU B XUMUH.

I[Inanupyemble pe3yabTaThbl H3y4YeHHUs Y4eOHOT 0 MpeAMeTa
BbInyCKHUK HAYYHTCSH:

® XapaKTepH30BaTh OCHOBHBIE METOJbBI TIO3HAHUS: HAONIOJCHHE, HW3MEpEHHeE,
HKCIIEPUMEHT;

® OIMCHIBaTh CBOMCTBA TBEPIBIX, KUIKUX, ra3000pa3HBIX BEIIECTB, BBIACISAS HX
CYIIECTBEHHbIE IPU3HAKHY;

® pAcKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX IOHATHH «aTOM», «MOJICKYJIay,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJCHTHOCTHY,
«XMMHYECKas PEaKIHs», UCIOJIb3ys 3HAKOBYIO CUCTEMY XHMUHU;

® PpacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSTHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHUH;

® pa3IMyaTh XUMUYECKHE U (PU3HUYECKHE SBICHUS;

® Ha3bIBATh XUMHUYECKHUE DIIEMEHTHI,

® OIpEIeNATh COCTAB BEIIECTB M0 UX GopMyliam;

® ONpEENsATh BAICHTHOCTh aTOMa AJIEMEHTA B COSTMHEHUSX;

® ONpEIeNsATh TUIl XUMHUYECKUX PEeaKIni;

® Ha3bIBaTh IPU3HAKH U YCIOBUS MPOTEKAHUS XMMUYECKUX PeaKIuii;

® BBIBIATH NMPHU3HAKH, CBUAETEIbCTBYIONME O MPOTEKAHUN XUMHUECKOM peakluu Mpu
BBITTOJIHEHUH XHMHUYECKOTO OITBITA;

® COCTaBIATH (POPMYJIBI OMHAPHBIX COSAMHEHUIA;

® COCTaBJIATHh YPAaBHEHHs XMMUYECKHX pEaKIuii;

e co0mroaaTh mpaBuiia 6€30MacHON paboThl IPU MPOBEECHUH OIBITOB;

® T10JIb30BaThCS J1a0OPATOPHBIM 000PYAOBAaHUEM U TTOCY/IOM;

® BBIYHCISTH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO i MOJISIPHYIO MAaCChI BEIIECTB;

® BBIYHCIATH MACCOBYIO JIOJH0 XUMHUECKOTO JIEMEHTA 10 (hOpMYyJie COeAMHEHUS;

® BBIUUCIATH KOJMYECTBO, 0OBEM HMIIM MACCy BEIIECTBA IO KOJIUYECTBY, 00BEMY, Macce
peareHToB WU MPOIYKTOB PEaKIiH;

® XapaKTepH30BaTh GU3NUECKUE H XUMUYIECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOIa
U BOJOPOJa;

® [I0JTy4aTh, COOMPATh KUCIOPO M BOJIOPOS;

® pacIo3HaBaTh ONBITHBIM IIyTeM ra3000pa3HbIE BEIIECTBA: KHCIOPOI, BOJOPOL;

® pacKpbhIBaTh CMBICI 3aKOHA ABOTAJIpO;

® PpacKpbIBaTh CMBICI NOHATHH «TEMI0BOM 3 PEKT peakiumny», «<MOJISAPHBINH 00beM»;



® XapakTepU30BaTh (PU3NUCCKHE U XUMHUECKUE CBOMCTBA BOJIBI;

® paCKpbIBaTh CMBICI TIOHITHS «PACTBOPY;

® BBIYHUCIISITH MAaCCOBYIO JIOJIO PACTBOPEHHOI'O BEIIIECTBA B PACTBOPE;

® IIPUTOTOBJISATH PACTBOPHI C ONPEICTICHHON MacCCOBOM JI0JICH PaCTBOPEHHOTO BEIIIECTBA,

® Ha3bIBaTh COCIMHEHUS M3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB;

® XapakTepu3oBaTh (U3MUECKHE W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILIECTB: OKCUA0B, KUCIIOT, OCHOBAaHHUM, COJIEH;

® ONpEenesATh MPUHAIICKHOCTH BEIIECTB K ONPEICICHHOMY KJIaCCy COCTMHCHUI;

® COCTaBJIATH POPMYJIIBI HEOPTAHUUECKUX COSAMHEHUN N3YUYEHHBIX KIIACCOB;

® T[IPOBOJMTH OIBITHI, TOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA N3YUCHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

® Pacno3HaBaTh OIMBITHBIM ITyTEM PACTBOPHI KUCIOT M IIEIOYEH 110 U3MEHEHUIO OKPACKH
WHJIUKATOPA;

® XapaKTEepPHU30BaTh B3aUMOCBSI3h MEXY KIIaCCAaMU HEOPTAaHMYECKUX COCTUHEHUN;

e packpsiBaTh cMbIch [lepuoanueckoro 3akona JI.1. Menaeneesa;

® OOBICHATH (PUMYECKHUIA CMBICI aTOMHOTO (IOPSIKOBOI0) HOMEpA XHMHUUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIBI U Miepuojia B mepuoandeckoit cucreme /.M. Menneneena;

® OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B
mpeJienax MajibIX MEPHUOI0B U INIABHBIX MOATPYIII;

® XapaKTEepPU30BaThb XMMHUYECKHE IJIEMEHTHI (OT BOJOpOA JI0 KajbIlMs) HA OCHOBE HMX
TOJIOXKEHUS B ieproauyeckoi cucteme JI.M. MenaeneeBa u 0COOCHHOCTEH CTPOSHHUS UX aTOMOB;

® COCTaBJISITh CXEMBI CTPOCHUSI aTOMOB MEPBHIX 20 AIEMEHTOB MEPUOTUIECKON CUCTEMBI
.. Menneneena;

® PaCKpBIBaTh CMBICI MOHITHI: «XUMUYECKAS CBSI3bY, «AJEKTPOOTPUIIATEITHLHOCTDY;

® XapakTepu3oBaTh 3aBUCHUMOCTh  (PU3WYECKHMX CBOWMCTB  BEUIECTB OT  TUMA
KPUCTAJUTMYECKON pELIeTKH;

® ONpEenemsATh BUJl XUMHUYECKOM CBSI3M B HEOPTaHUYECKUX COCTMHECHUSX;

e n300paxkaTh CXEMbI CTPOCHHUSI MOJIEKYJI BEIIECTB, OOPAa30BAHHBIX PA3HBIMU BHJIAMHU
XAMHYECKHUX CBS3CH;

® pacKphIBaTh CMBICI TIOHSATUH «HOH», «KATHOH», «AHHOH», <(OJEKTPOJIUTHI»,
CHEDJIEKTPOJIUTBI», «IJICKTPOJIUTHUYECKAS JUCCOIMAIINSY», KOKUCIUTEIbY, «CTENEHb OKUCICHUS
«BOCCTAaHOBHUTEIIb», KOKHCICHHUEY, «BOCCTAHOBICHUEY,;

® ONpEeNeNsATh CTEMEHb OKUCIICHUS aTOMa JIEMEHTa B COCIMHEHHH;

® pacKpbIBaTh CMBICI TEOPUHU ANEKTPOIUTUUECKON TUCCOLUALINY;

® COCTaBJISATH YPAaBHEHUS AJIEKTPOITUTUYECKON TUCCOLMAIMNA KUCIIOT, E0Y€el, COJIEH;

® OOBSICHATH CYITHOCTH IMPOIIECCa IEKTPOTUTHICCKON JUCCOIMAIINH U PEaKIIHA
HOHHOT'0 OOMEHa;

® COCTaBJIATH MOJIHBIE M COKPAIIEHHBIC HOHHBIE YPaBHEHUSI PEaKIIMN OOMEHa;

® OMpeAeNsTh BO3MOKHOCTh MMPOTEKAHUS PEaKIii HOHHOTO 0OMEHa;

® TIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTAB PA3IMYHBIX BEIICCTB;

® ONpeneNsATh OKUCIUTENh U BOCCTAHOBUTED;

® COCTaBJISATh YPABHEHUS OKUCITUTEIIHPHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

® Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUECKOUN peakinu;

L4 KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC PCAKIUH 110 PA3JINIHBIM IIPU3HAKAM;



® XapakTepU30BaTb B3aUMOCBSI3b MEXJAY COCTAaBOM, CTPOEHHEM M CBONCTBaMU
HEMETAJJIOB;

® [POBOAWTH OMNBITHI MO IMOJYUYEHHIO, COOUPAHUIO U U3YUYEHUIO XUMHUYECKHX CBOMCTB
ra3o00pa3HbIX BEILECTB: YIIIEKUCIIOrO ra3a, aMMHUaKa;

® pAacIio3HaBaTh ONBITHBIM MyTEM ra3000pa3Hble BEIECTBA: YIVIEKUCIBIN ra3 1 aMMHUaK;

® XapaKTepHU30BaTh B3aUMOCBA3b MEXIY COCTABOM, CTPOEHHEM U CBOMCTBAMH METAILJIOB;

® Ha3bIBaTh OPraHMYECKHE BEUIECTBA MO MX (GopMyiie: METaH, 3TaH, STUJIEH, METaHOII,
9TaHOJ, IJIMLIEPHUH, YKCYCHas KHUCJIOTa, aMUHOYKCYCHas KHCIIOTa, CT€apuHOBas KHUCIIOTa,
OJIEMHOBAsI KUCJIOTA, III0K034;

® OIICHUBATh BIIMSHHUE XUMHUYECKOI'O 3arpsA3HEHUs OKPY’KAIOLIEH Cpelbl Ha OpPraHU3M
YeJI0BEKA;

® TPaMOTHO OOpalaThCs ¢ BELIECTBAMH B TOBCEIHEBHOM KU3HU

® ONpeAeNsiTh BO3MOXHOCTb IPOTEKAaHUS PEAaKLUil HEKOTOPbIX IpeACTaBUTENEH
OpPraHUYECKUX BEILECTB C KUCIOPOAOM, BOJIOPOJAOM, METANIAMU, OCHOBaHUSIMH, FaJIOT€HAMHU.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCSI:

® 8bl0BUCAMb U NPOGEPSMb IKCNEPUMEHMANLHO SUNOME3bl O XUMUYECKUX CEOUCMBAX
geujecme Ha OCHOBE UX COCMABA U CMPOCHUSL, UX CNOCOOHOCTU 8CIYNAMb 8 XUMUYECKUE PEeAKYUL,
0 Xapakmepe 1 npOOYKMax pPasiutHblX XUMUYECKUX PEeaAKYULL,

® Xapaxkmepuzosams 8eujecmed no cOCmagy, CMpoOeHuio U COUCMEAM, YCIMAHAGIUBAMb
NPUYUHHO-CLEOCIMBEHHbLE C853U MENCOY OAHHBIMU XAPAKMEPUCMUKAMU 8EUeCmEd;

® COCMAGIAMb MOAEKYIAPHBIE U NOJIHbIE UOHHBLE YPAGHEHUS. NO COKPAUCHHBIM UOHHBIM
VDAGHEHUSM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — GeWeCmead  NPOSGISAMb  OKUCIUMENbHbIe — ULU
B0CCMAHOBUMENbHBLE CEOUCMEA C Y4eMOM CMeneHell OKUCIEHUs. DJIeMEHMO8, 6X00AUUX 8 €20
cocmas;

® COCmMaenAmMb  YPAGHEHUs.  PeaKyull, COOMEEMCMEYIOWUX — NOCAe008AMENbHOCMU
npeepaweHuli HeOP2AHUYECKUX eUjeCme PA3IUYHbBIX KIACCO8,

® 8bI0BULAMb U NPOBEPSMb IKCNEPUMEHMATILHO 2UNOME3bL 0 PE3YIbMAMmax 6030eucmeust
PA3NULHBIX PAKMOPO8 HA UBMEHEHUE CKOPOCIMU XUMUYECKOU PeaKyull;

® UCNONL306aMb NPUOOPemenHble 3HAHUSL OISl IKOJIO2UHECKU SPAMOMHO20 NOBeOeHUs 8
OKpydHcarouell cpeoe;

® UCNONL306aMb NPUOOPEMEHHbLE KIIOHeable KOMNeMEHYUU NPU 8bINOJIHEHUU NPOEKMO8
U YUeOHO-UCCIe008AMENbCKUX 3a0a4 N0 U3VHEHUIO  CE0UCMS, CNnocobo8 NOAYYeHUs U
PACNO3HABANUS BeUieCME,

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax,

® Kpumuuecku OMHOCUMbCA K NCEB0OHAYYHOU UHGOpMAYUU, HEO0OPOCOBECMHO
pexiame 8 Cpeocmaax Maccosol UHMOpMayulL,

® 0CO3HABAMb 3HAYEHUE MeOPeMUYecKUX 3HAHULL NO XuMuu OJisl NPAKMUHECKOU
0esimebHOCIU Yel08eKa,

® cozdasamv MoOenu U cxemvl OISl peuleHusi Y4eOHbIX U NO3HABAMENbHbIX 3a0ad,
NOHUMAMb HeoOX00UMOCMb COON0EHUsT NPeONUCAHUN, NpedazaemvlX 6 UHCMPYKYUIX Nno
UCNOIb308AHUIO JIEKAPCMS, CPeOCME ObIMOBOU XUMUU U Op.






Copaeprxanue NporpaMmmsl

Beenenne (4 1)

[Ipenmer xumuu, MeToapl O3HAHUS B XUMHUH: HAONIOJCHUE, SKCIIEPUMEHT, MOJICINPOBAHHE.
HcTOUHMKM XWMHUYECKOM UWH(pOpMaluu, €€ TMOJNydYeHHe, aHaIW3 U MPEJCTaBICHHE ero
pe3ynbTaroB. [loHATHE O XMMHUYECKOM 3jJeMeHTe U (hopMax €ro CylleCTBOBAHUSA: CBOOOTHBIX
aTOMax, ITPOCTBIX U CIO0XKHBIX BelecTBa [Ipespaienns Beniects. OTIIMYME XUMUYECKUX PEAKLIMN
oT (pu3nueckux siBieHU. Ponb XuMun B xu3HU yenoBeka. Xemodunus u xemopobus. Kparkue
CBEACHHS U3 MCTOPUM BO3HUKHOBEHHUS M pa3BuTHsa xumuu. llepmon anxumuu. Ilonstue o
¢unocopckom kamue. Xumus B X VI B. Pazpurne xumun Ha Pycu. Poib 0TeuecTBEeHHBIX yYEHBIX
B CTAHOBJICHHM XUMHUYECKOW Hayku - paborsl M. B. JlomonocoBa, A. M. byrneposa, /1. U.
MenpaeneeBa. XuMHUUYeCKass CUMBOJIMKA. 3HAKM XUMHUYECKHX 3JIEMEHTOB U IPOUCXOXKJIECHUE HX
Ha3BaHuil. Xumudeckue ¢opmynsl. Mamekcel u ko3¢ dunmentsl. OTHOCUTENbHBIE aTOMHAs H
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBOil 10U XUMHUYECKOTO 3JIEMEHTa M0 (opMyIie BEllecTBa.
Ilepuoguueckas cucreMa xumudeckux snemeHToB Jl. M. Menzeneesa, ee CTpyKTypa: Majble U
OoublIMe MEPHOAbI, TPYIIIBI U MOArPYIIIEI (IV1aBHAs U nobouHast). [lepuonuyeckas cucrema Kak
CIPaBOYHOE MOCOOME ISl HOJIYUYEHUS CBEIEHUH 0 XUMHUECKUX AJIEMEHTaX.

Pacuemnpvie 3a0auu. 1. Haxoxx1eHue OTHOCUTEIHLHOW MOJIEKYJISIPHON Macchl BELIECTBA IO €ro
XUMH4eckoi (opmyie. 2. BorunciaeHne MaccoBOM A0IM XMMHUYECKOTO 3JIEMEHTa B BEILLIECTBE 110
ero opmyie.

Hemoncmpayuu. 1. Monenu ( mapocrepxneBble U CTroapta bpurie0a) pasinyHbIX OPOCTHIX U
CJIOKHBIX BelecTB.2. Komlekuus cTeKITHHOM XuMudecko nocyasl.3. Komiekuys MmarepualioB 1
u3eIuii Ha OcHoBe antoMuHus.4. B3aumojeiictBue Mpamopa ¢ KHUCIOTOH M TOMYTHEHHE
HM3BECTKOBOM BOJIBI.

Jlabopamopuvie onwvimer.1.CpaBHEHUE CBOWCTB TBEPABIX KPUCTAUIMUECKUX BEIIECTB H
pacTBopoB.2.CpaHEeHHE CKOPOCTH HCIAPEHHUs BOJbI, OJEKOJIOHA M HTHJIOBOIO CIHPTA C
¢buIbTpOBANBHON OyMaroi. cBeuoil.

Tema 1. ATOMBI XUMHUYECKHX 3JIeMeHTOB (9 )

AToMBI Kak (popma CyIIeCTBOBaHUSI XMMHUYECKUX 3J1€MEHTOB. OCHOBHBIE CBE/IEHUS O CTPOECHUU
aToMoB. JloKazaTeslbCcTBa CIIOKHOCTU CTpoeHusi atomoB. OmbiTel Pesepdopapa. Ilnanerapnas
MOJieb CTpoeHUsI aToMa. COCTaB aTOMHBIX SIAEP: IPOTOHBI M HEUTPOHBL. OTHOCUTENBHAS ATOMHAs
Macca. B3auMOCBS3b TOHATUH «IIPOTOH», «HEUTPOH», «OTHOCHUTEJIbHAs aTOMHAs Maccay.
V3MeHeHMe uuclia MPOTOHOB B sJpe aroMa - oOpa30BaHUE HOBBIX XMMHYECKHUX 3JIEMEHTOB.
WN3meHenune uucna HEUTpPOHOB B sAape aromMa - oOpa3oBaHue H30TONOB. CoOBpeMEHHOE
ONpEJIETICHUE MOHATUS «XUMUYECKUN 3JeMEHT». M30TONbI Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO 3JIEMEHTAa. DJIEKTPOHBI. CTpOeHUE AJIEKTPOHHBIX YPOBHEHW aTOMOB XHMHMYECKHX
3JIEMEHTOB MaJlbIX MepuoaoB mnepuoanueckoil cucrembol JI. WM. MengeneeBa. Ilonsitue o
3aBEpILIEHHOM U HE3aBEPLICHHOM 3JIEKTPOHHOM cJioe (3HepreTuueckoM ypoBHe). [lepuoanyeckas
cucreMa xumuueckux sieMeHToB JI. M. MenzeneeBa U cTpoeHHe aTOMOB: (PU3HUECKUI CMBICTT



MOPSAKOBOTO HOMEpa D3JIEMEHTa, HOMepa TpYIIbl, HoMepa nepuoja. 3meHeHume uymcna
HJIEKTPOHOB HA BHEIIHEM 3JEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa - 00pa3oBaHHE
MOJOKUTEIBHBIX M OTPUIATENbHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U
HeMeTa/uIoB. [IpHYMHBI U3MEHEHHS METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPUOJAX U
rpymnmnax. O6pa3zoBanue OMHapHbBIX coenuHeHui. [lonsTre 06 nonHoi cs3u. Cxembl 00pa3oBaHuUs
WOHHOHW CBSI3U. B3amMopeiicTBHe aTOMOB XMMHYECKUX JIEMEHTOB-HEMETAIOB MEXay co0oil -
o0pa3oBaHMe JBYXaTOMHBIX MOJIEKYJ IIPOCTHIX BemiecTB. KoBaneHTHas HEMOMsApHAs XUMUYeCKast
CBSI3b. OJIEKTPOHHBIE M CTPYKTypHBIE (opMyibl. B3ammozelicTBuE aTOMOB XWMHYECKUX
3JIEMEHTOB-HEMETAIOB MEXIy co00il - oOpa3oBaHME OMHAPHBIX COEAWHCHWH HEMETaUIOB.
DNeKTpOoOTpUIATeILHOCTD. [IoHATHE O KOBaJICHTHOW MOJIsipHON cBs3u. [loHsATHE O BaleHTHOCTH
KaK CBOICTBE aTOMOB 0Opa30BbIBaTh KOBAJICHTHBIC XMMHUYECKHe CBs3H. CocraBieHue Gopmyi
OWHApHBIX COEJMHEHHWH IO BAJEHTHOCTU. B3ammopeicTBHE aTOMOB XMMHYECKHX 3JIEMEHTOB-
METAJUIOB MEX1y c000ii - 00pazoBaHNe METAUNIMYECKUX KPUCTAIUIOB. [IoHATHE O MeTaNIn4eCcKOi
CBSI3U.

Jlemoncmpayuu. Mopaenu aTtoMOB XHMMHYECKHUX JJIEeMEHTOB. llepuommyeckas cucrema
xumudeckux asementoB J1. . Meneneena.

Jlabopamopuvie onvimol.  3.MonenupoBaHHEe ~ TPUHIUIA  JIEUCTBUH  CKOHHUPYIOIIETO
MHUKpOcKora.4.M3roTopiienne Mojeneli OWHApHBIX COeAUHEHUWH.S.M3roToBaeHne MOJENH,
WJUTIOCTPUPYIOIIECH CBONCTBA METAJUIMYECKOM CBSI3U.

Tema 2. IIpocreie BemecTBa (6 1)

[TonoxeHue MeTanoB U HEMETAUIOB B IIEPUOJNYECKON CUCTEME XUMUUYECKUX d1eMeHToB [[. U.
MenneneeBa. Baxunenime npocThlie BEIIECTBA - METAJLIBL: JKEJIE30, AIFOMUHUM, KaIbLUWA, MarHUN,
HaTpuii, kanuid. OOmuMe Qu3nyeckue CBOICTBa MeTayIoB. BakHellne MmpocThle BellecTBa -
HEeMeTaJUTbl, 00pa30BaHHBIE aTOMaMH KHCIIOPOJa, BOJAOpPOAa, a30Ta, cephl, (hocdopa, yrieposa.
Monekybl MPOCTHIX BEIIIECTB-HEMETAIIIOB-BOAOPOAA,KACIOPO/1a,a30Ta,raJIOT€HOB.
OtHocuTenbHast MoJiekysipHass Macca. CrocOOHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB K
00pa30BaHUI0 HECKONBKHUX MPOCTBIX BEIIECTB - AJIOTPOMHs. AJUIOTPOMHBIE MOIU(DUKAINU
kucnopoa, pochopa u onoBa. Metamnnueckue 1 HEMETAIIMUECKUE CBOMCTBA MPOCTHIX BEIECTB.
OTHOCUTENBHOCTh JAENIEHUS MPOCTHIX BEHIECTB HA METaJUIbl U HeMmeTayibl. Yucno ABorajupo.
KonnuectBo BemectBa. Monbs. MossipHas Macca. MossipHbIii 00beM ra3000pa3HbIX BEIIECTB.
KpaTHble enuHHIBI KOJWYECTBA BEIIECTBA — MUUIMMOJb U KWJIOMOJb, MHJUIMMOJISIpHAS W
KIJIOMOJISIPHAsT MAcChl BEIIECTBA, MUJUTUMOJIPHBIN M KHJIOMOJIIPHBIN 00BEMBI Ta3000pa3HbIX
BEIIECTB. PacyeTsl ¢ UCMOIb30BaHUEM MOHATHN «KOJUYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIA 00bEM Ta30BY», «IOCTOSTHHAST ABOTaAPO».

Pacuemmnuvie 3a0auu. 1. BerurcieHue MOJISIPHOIM Macchl BELIECTB 110 XUMUUECKUM GopmynaMm. 2.
Pacuets! ¢ Hcronb30BaHNEM MOHATHI «KOJIMYECTBO BELECTBAY, «MOJISIPHAs Maccay, «MOJISPHBII
00BbEM T'a30B», «IIOCTOSTHHAsE ABOTAPO».

Jemoncmpayuu. Tlomyuenue o3ona. OOpa3iel 6€I0T0 M CEPOro 00Ba, OEIOro M KPacHOTo
dbocpopa Hekoropple MeTauibl M HEMETaNIbI KOIWYECTBOM BemiecTBa 1 Monb. Mogens
MOJIIPHOTO 00'beMa ra3000pa3HbIX BEIIECTB.



Jlabopamopuvie onvimpl. 6.O3HAKOMIIEHHE C KOJUIEKIUSMU METAIOB. /. O3HAKOMIIEHHUE C
KOJIJICKIIUSIMHU HEMCTAJIJIOB.

Tema 3 . CoeiHeHUs] XUMHYECKHUX dJ1eMeHTOB (144acoB)

Crenenp okucieHusi. CpaBHEHHE CTENEHM OKUCIIEHUSA U BaJIEHTHOCTHU. OmpenesieHne CTENEeHU
OKHCJICHHS JIEMEHTOB 0 XUMHUecKoi popmyne coenunenus. CocraBienue Gopmys OMHAPHBIX
COeMHEHUH, o01Mii crocod ux Ha3plBaHUS. bUHApHBIE COCTUHEHUS METAJUIOB U HEMETAJJIOB:
oKcuapl, XxJopunsl, cynbuael u ap. CocraBnenue ux (opmyn. bunapHble coenuHEHHS
HEMETAJUIOB: OKCHUJIBI, JIETY4He BOJOPOAHBIE COCAUHEHUS, UX cocTaB. [IpeacraBurenu OKCUIOB:
BOJZIa, YIJICKHCIIBIN a3 ¥ HeraneHas u3BecTs. [IpencraBureny neTy4nx BOIOPOAHBIX COCINHEHUI:
XJIOpOBOIOpO ¥ aMmMHuaK. OCHOBaHMsI, UX COCTaB M Ha3BaHUs. PacCTBOPUMOCTE OCHOBaHMIA B BOJIE.
Tabnuua pacTBOPUMOCTH THAPOKCUIIOB U cosel B Boze. [IpencTaBurenu menoyeil: TuapoKCH b
HaTpus, Kanusd U Kanbuus. [lonsatue o kauecTBeHHBIX peakuusx. Muauxatopsl. M3Menenue
OKpacKH MHJAMKATOPOB B IIeJ04HOM cpene. Kucnotel, nx cocraB u Ha3zBaHus. Knaccudukanus
kucioT. [IpeacraBurenyu KUCIOT: cepHas, coisiHas U a3oTHad. [IoHATHE O MIKajge KUCIOTHOCTH —
mkana-pH. M3MeHeHue okpacku HMHIAMKATOPOB B KUCIOTHOU cpene. Coiau Kak NMPOU3BOIHBIE
KUCJIOT U OCHOBaHMM. X coctaB u Ha3Banus. PactBopumocts coseid B Boje. IIpeacraBurenu
COJICH: XJIOpHL HATpHsl, KapOoHaT U docdaT Kanbiyst. AMOp(HbIE U KPUCTAJUIMYECKHE BEIEeCTBA.
Me:xXMOIeKyIIpHble B3aUMOJEHCTBUA. THUIBI KPUCTANIMYECKMX PEIIETOK: MOHHAs, aTOMHad,
MOJIEKYJISIDHAs: U METAJUIMYECKas. 3aBUCUMOCTb CBOMCTB BELIECTB OT THUIIOB KPHUCTAUIMYECKUX
peieTok. BemecTBa MOJIEKYIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
JUIS1 BELLIECTB MOJIEKYJIIPHOTO CTpoeHus. UncThie BeuiecTBa U cmecu. [IpuMepsl KUAKNX, TBEPABIX
1 ra3000pa3HbIx cMeceill. CBOMCTBA YMCTHIX BellecTB U cmecel. MIx coctaB. MaccoBas 1 o0beMHast
JI0JIA KOMIIOHEHTa cMeCH. PacueTsl, CBsI3aHHBIE C MCIIOJIb30BaHUEM TTOHATHUS JOJIS.

Pacuemnwie 3a0auu. 1. Pacuer MmaccoBoii 1 00bEMHOM OJIEH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brluucnenne MaccoBOil JOMM BEIIECTBA B PACTBOpPE IO HM3BECTHOM Macce pPacTBOPEHHOIO
BellleCTBA W Macce pacTBoputenis. 3. BpluncieHHe Macchl pacTBOPSIEMOTO BeEIIeCTBA H
pacTBOpUTENIs, HEOOXOIUMBIX JUIsl IPUTOTOBJIEHUS ONPEIEICHHON MacChl pacTBOpa ¢ U3BECTHOM
MAacCCOBOM J0JIei paCTBOPEHHOT'O BEILIECTBA.

Jemoncmpayuu. O6pa3ibl OKCHIOB, KUCIOT, OCHOBaHUHN U coyieil. Moienu KpuCTauInYecKuX
pelIeToK XJIopuaa HaTpus, anmasa, okcunaa yriepona (IV). KucnotHo-1menoynsle HHAUKATOPBI,
M3MEHEHHNE OKPACKU B PA3JIMUHBIXCPEAX.. YHUBEPCAIbHBIA MHANKATOP U U3MEHEHUE €r0 OKPACKU
B Pa3IUYHBIX CpeIax.

Jlabopamopnvie onvimpl. O3HAKOMIIEHHE C KOJUIEKIMSIMU OKCHAOB. 9. 0O3HAKOMIIEHHE CO
cBoiictBamu ammuaka. 10. KadecTtBeHHble peakuuu Ha yriekucnbsiii ras.l1.0npenenenne pH
PacTBOPOB KUCIIOTHI. 1Ies1oun U Bojbl. 12.0mnpenenenue pH pacTBOpoB JIMMOHHOTO U sI0JIOYHOTO
COKOB Ha cpese 1mi10a0B.13.03HakomiieHne ¢ KoJUleKusiMu coneil. 14 OzHakomiieHHe C
KOJUJIEKIIMEW BEUIECTB C PAa3HbIM THUIOM KPUCTAIUIMYECKOW pemieTku. M3roroBieHue Mojaeneu,
KPUCTAJUTMYECKUX pemieTok. 15. O3HaKkomMiIeHre ¢ 00pa3iaMu ToOpHOI TOPOIHI.



Tema 4. U3MeHeHus1, npoucxoasimue ¢ pemecrsamu (134)

[lonsiTue sBIEHMI KaK WM3MEHEHUM, NPOUCXOMSIIUX C BEIIECTBAMH. SIBJIEHMS, CBSA3aHHBIE C
M3MEHEHHEM KPUCTAITMYECKOTO CTPOCHHUSI BEILIECTBA MPU MOCTOSSHHOM €0 cocTaBe, (u3nuecKkue
sBieHUs. DU3NYECKUE SBICHUS B XUMHUU: JUCTWLISALMSA, KPUCTAUIM3ALMs, BBIIAPUBAHUE U
BO3TOHKA BEIECTB, EHTpU(yrupoBanue. SBjaeHus, CBI3aHHbIE C ©3MEHEHNUEM COCTaBa BEIIECTBA,
- XUMHYECKHe peakuuu. [Ipu3HaKu U yciaoBUs NPOTEKAHUS XUMHUYECKUX peakuuid. [lonsTre o0
9K30- ¥ SHJOTEPMHUUYECKUX peakLusax. Peakiuu ropeHns Kak 4aCTHBIA Cily4all 9K30TEpPMHYECKUX
peaxkuuii, NpOTEKAaIOIINX C BbICIEHUEM CBETa. 3aKOH COXPAaHEHUs MacChl BEIIECTB. XUMUYECKUE
ypaBHEHHUs. 3HAUeHHE HHAEKCOB M K0dpduiueHtoB. CocTaBieHHE ypaBHEHUN XUMHYECKUX
peakuuii. PacyeTsl M0 XMMUYECKUM ypaBHEHHM. PemieHue 3aj1ad Ha HaX0XKIEHHE KOJIMYECTBA
BELIECTBA, MACChl WJIM 00bEeMa MPOJIYKTa PEAKIMH 0 KOJUYECTBY BEIIECTBA, Macce UM 00BEMY
HCXOJIHOTO BellecTBa. PacueTsl ¢ UCIOJIb30BaHUEM MOHSTHS «10JIs1», KOTJ]a HCXOJAHOE BEIIECTBO
JJAaHO B BUJIE PACTBOpPA C 3aJIAHHOM MAacCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA WM COIAEPIKUT
ONpEIEICHHYIO J0JII0 npumeced. Peaknum pasnoxeHus. IloHATHE O CKOPOCTM XMMHYECKUX
peakuunii.  Karanmuszatopsl.  @epmentsl. Peakuum  coenunenus.  Karaiutuyeckue U
HekarajauTuueckue peakuuu. OOpatumble M HeoOpaTuMble peakuuu. Peakuuu 3aMenieHus.
DNEKTPOXUMHYECKUN Psii HAPSDKEHUH METAJIOB, €ro MCIOJIb30BAaHUE JUISl MPOTHO3UPOBAHUS
BO3MOKHOCTM NPOTEKaHUsl PEaKUUd MEXIy MeTaUlaMd M pPAcTBOpaMM KHUCIOT. Peaknum
BBITECHEHUS OJHHX METAJJIOB M3 PACTBOPOB UX COJEH Apyrumu metaiuiamu. Peakiuu oOMmeHa.
Peakuuu Heifrpanuzanuu. Y caoBus MPOTEKaHUs peakluii oOOMeHa B pacTBOpax J0 KoHIA. Turmsl
XUMHUYECKUX pEaKIuil (10 MPU3HAKY «UUCIO W COCTaB HCXOJHBIX BEIIECTB MU IPOJIYKTOB
peakiuny) Ha MpUMEpe CBOMCTB BOJABL. Peakiusi paszioXeHHs - 3JEKTposin3 Bojbl. Peakiuum
COCIMHEHMS - B3aUMOJEWCTBUE BOJABI C OKCHJAMHM METAUIOB M HeMerauioB. [lonsarne
«TUOPOKCUABDY. Peakuuu 3aMemieHuss - B3aMMOJEHCTBME BOJABI C  IIEJOYHBIMH U
LIeJIOYHO3EMENNbHBIMU  MeTa/ulaMu. Peakiuum oOMeHa (Ha mpuMmepe TUIpojiu3a cynbuaa
ATIOMHUHHUS U KapOuia KaabIlus).

Pacuemnpvie 3a0ayu. 1. BpluncieHre no XMMHUYECKUM YpPaBHEHHSIM MaccChl WIM KOJIWYECTBA
BEIIECTBA 110 U3BECTHOW Macce MM KOJIMYECTBY BELIECTBA OJHOIO M3 BCTYMAIOIIMX B PEAKIIUIO
BEIIECTB MM MPOAYKTOB peakuuu. 2. BwluncieHne macchl (KOJIMUYECTBAa BEIECTBAa, 00bEMa)
MPOAYKTa peaKkIiH, eCIM U3BECTHA Macca UCXOAHOTO BEIECTBA, COJEPXKAIIETO OMpPEIeICHHYIO
noJto npumeceil. 3. Briunciienne mMacchbl (KOJMYECTBa BEIIECTBA, 00beMa) MPOIYKTa PEaKIHH,
€CIIM U3BECTHA Macca pacTBOPA U MACCOBas J0JIsl PACTBOPEHHOIO BEILIECTBA.

Hemoncmpayuu. Ilpumepsl gusnueckux sieieHuit. 1.I1naBnenune mapaduna.2. Bosronka iona
win OeH3oitHoi kucaoTel. 3.PacTBopenne okpameHHbIx comneil. 4./{uddy3us TymmcThix BElecTB
C ropsmiel JaMIo4yku HakanuBaHus. [Ipumepbl XMMHUECKUX SIBICHUMN: a) ropeHue MarHus; 0)
B3aMMO/ICIICTBUE COSIHOW KHMCIOTHI C MPaMOpPOM HJIM MEJIOM; B) MOJy4YEHHE THIPOKCUIa MEIn
(11); ) pacTBOpEHHE MOTYIEHHOTO THAPOKCH/IA B KHCIOTaX; /1) B3auMoeiictere okcuaa meau (11)
C CEpHOM KHUCIIOTOM NIPU HarpeBaHUH; €) Pa3IoKEHUE NIEpMaHraHaTa Kajlus; 5k) B3auMOJIEHCTBUE
pa30aBIEHHBIX KUCIOT C MeTaUlaMU. PasiiojkeHue mepokcuaa BOJOPOJa MOMOIIBIO JMOKCHAA
Maprasiia ¥ Kataiasbl KapToQesns WM MOPKOBH.

Jlabopamopusie onvimot. 16.IlpokanuBanve MeIW B IJIAMEHW CHUPTOBKH WA TOpPENKHU. 17.
3amerienre Meau B pactBope xaopuaa meau (1) sxemesom.



Tema 5. IIpakTukym 1. Ilpocreiimme onepannu ¢ BemecTsoM- 3 (4aca)

[Ipaktuyeckas pabdora Ne 1 [IpaBuia TeXHUKH O€30MACHOCTH MpH PabOTe B XUMHUYECKOM
kabunere. JlaGopaTtopHoe obGopymoBanue u oOpamieHue ¢ HuUM. [Ipaktuueckas pabora No 2
[Ipu3Hakm XUMHUYECKHX peakuuid u ux kiaccuduranusa. Ilpaktuueckas pabora Ne 3
IIpurorosnenue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM 10J1ei

Tema 6. Teopusi 3J1eKTPOJTUTHYECKOH TUCCONMANNH M CBOMCTBA KJIACCOB HEOPTaHUYECKHUX
coequnenuii (18 u)

PactBopenue kak (u3uko-xumudeckuil mporecc. [ToHsTHe 0 ruaparax ¥ KpUCTAUIOTHApATaX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KaK MOJENIb 3aBUCHUMOCTH PAaCTBOPUMOCTH TBEPIBIX
BEILIECTB OT TeMIiepaTypbl.. HachlllleHHbIE, HEHACBIIIEHHbIE W IEPECHIIICHHbIE PAaCTBOPHI.
3HauYeHHE PACTBOPOB IS IMPHUPOIBLI M CEIBLCKOro Xo03skcTBa. [ToHATHE 00 3IEKTPOIUTUYECKON
JTUCCOUMAIMU. DJIEKTPOJIMTBI M HEAJNEKTPOIUTH. MeXaHu3M JUCCOLUALMU AJIEKTPOJIUTOB C
Pa3IMYHBIM TUIIOM XUMHUYECKON CBsI3U. CTeNEeHb 3JIEKTPOJIUTHIYECKON aucconuranuu. CUuiabHbIe U
ciabpie AJIEKTPOJUTHL. [loHATHE 00 HSIEKTPOIUTHYCCKON JUCCOIHANMHA. JICKTPOIHUTHl H
HE3JICKTPOJIUTHL. MeXaHu3M JUCCOLUMALMU BJIEKTPOJUTOB C PA3JIMYHBIM TUIIOM XHMHUYECKOU
cBsi3U. CTeneHb 3IEKTPOIUTHYECKON arucconranuu. CuibHbIE U c1a0ble 21eKTponThl. OCHOBHBIE
MOJIOKEHUS TEOPUU JICKTPOJIUTHYECKON Auccourannu. IOHHbIE ypaBHEHUS pEakLMil. Y CIIOBHS
MIPOTEKAaHUS PEAKIIMH 0OMEHA MEXTY AIEKTPOIUTAMU JI0 KOHIIA B CBETE HOHHBIX MPEACTABICHUI.
Knaccudukanus noHOB 1 ux cBoiicTBa. KucimoTel, ux kmaccudukanus. J(ucconuanus KUCIOT U
HUX CBOMCTBA B CBETE€ TEOPUH DIIEKTPOJUTHUUYECKOM AUCCOUMALMHU. MOJIEKYJIIpHbIE U HOHHBIE
YpaBHEHUS peakUuil KUCIOT. B3aumoaeicTBue KUCIOT ¢ MeTaJIaMU. DIEKTPOXUMHUYECKUHN Psijl
HaNpsODKEHUA METAJUIOB. B3auMoJelcTBUE KHCJIOT € MeETaulaMd M OKCHUJIaMH METaJlIOB.
B3anmopeiicTBre KUCIOT ¢ OCHOBAaHUSAMM - PEAKIMs HENTpanu3auuu. BzanMoieicTBrue KucioT ¢
consimu. Vcnonb3oBaHue TaOIHIBI pACTBOPUMOCTH JJII XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB
kucioT. OcHoBaHUs, uX Kiaccupukanusa. Jlucconuanusi OCHOBAaHWUW M WX CBOMCTBAa B CBETE
TEOPUU DIIEKTPOJMTHUYECKOW AUCCOLMALMHU. B3auMoAeNCTBHE OCHOBAHUM C KHUCIIOTaMH,
KHCIIOTHBIMU  OKCHUJaMH W  coisiMH. lcmonmb3oBaHWE TaONWIBI  PAacTBOPHUMOCTH IS
XapaKTEpUCTUKU XUMUYECKUX CBOMCTB OCHOBAHUM. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHUM IIPU
HarpeBanuu. Conu, ux kinaccupukanus u aucconuanus B ceere TOJl. pa3snuyHbIX THIIOB COJEH.
CBoiicTBa cojiell B CBETE€ TEOPUH JJIEKTPOIUTHUECKON nucconuanuu. BzauMmopeiictBue coinei ¢
METaJUTaMH, YCJIOBHUSI MPOTEKAaHUs HTUX peakiuid. B3aummopaeicTBue coiedl ¢ KUCIOTaMU,
OCHOBaHUSIMU W coyisiMH. Vcmonb3oBaHue TaONMIBI PACTBOPUMOCTH JUISl XapPaKTEPUCTUKH
XUMUYECKUX CBOMCTB couieir. OO0oOmeHne cBeneHnii 00 OKCcuaaxX, WX KiIacCUpUKAIUU |
XMMHYECKUX CBOMCTBaxX. ['eHeTHUecKue psiabl METAIIOB M HEMETAUIOB. ['eHeThdeckasl CBS3b
MEXIy KJaccaMd HEOpPraHuuecKux BemlecTB OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
OmnpeneneHre CTENEHW OKHUCIEHUS IS AJIEMEHTOB, OOpa3yIONIUMX BEIIECTBA PAa3HBIX KIIACCOB.
Peakuuu wmonHoro ooOmena u OBP. OxwucnuTenh H  BOCCTAHOBHMTENb, OKHCICHHE U
BOCCTaHOBJICHHE. Peakiuy HOHHOTO OOMEHa M OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEAKIUH.
CocraBneHre ypaBHEHHI OKHCINTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJAOM JIEKTPOHHOTO



Oamnanca. CBoiicTBa NOPOCThIX BCHICCTB - MCTAJUIOB W HCMCTAJIJIOB, KHUCIOT U cojieil B cBeTe
Hpe,Z[CTaBJIeHI/Iﬁ 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX nponeccax.

Jemoncmpayuu. VicipiTaHue BEIIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTb. 3aBUCHMOCTb
ANEKTPONPOBOTHOCTH YKCYCHOM KHCIOTHI OT KOHIEHTpauuu. B3aumozeiicTBue IMHKa C CEpO,
COJITHOU KHCIIOTOM, XmopuaoM meau (I1). 'openune maraus.

Jlabopamopuvie onvimul. 18. Peakuuu, xapakTepHble IJisi PacTBOPOB KHUCJIOT (COJITHOW WIIH
cepHoii). 19. Ilomydenne u cBOWCTBa HEPACTBOPUMOTO OCHOBAHMS, HAIIPUMEDP THAPOKCH]IA MEIH
(I1). 20.B3aumojeiicTBHEepacTBOPOB XJIOPHAA HATpus M HHTpara cepebpa. 21. Peakium,
XapakTepHble IS PAcTBOPOB Ilejoyeil (TUAPOKCUIOB HaTpus wid kamus). 22. Peakuuw,
XapaKTepHbIe Ui PAacTBOPOB coied (Hampumep, ans xjopuma meau (I1)). 23. Peakuuw,
XapakTepHbIe JJIsi OCHOBHBIX OKCHIOB (Hampumep, Uid OKcHuaa Kamblus). 24. Peakuuu,
XapaKTepHbIE AJI1 KUCIOTHBIX OKCUAOB (HampuMmep, i yrIeKUCIOoro ras3a).

Tema. [IpakTukym 2. CBoiicTBa pacTBOPOB 3JIeKTPoJuTOB. ( 14ac)

[Ipaktuueckas padborta Ne 4 Pemenue DkcniepuMenTaabHoe 3a1au mo TOJ»

B coorBercTBUM ¢ PI'OC, npu u3yyeHMH XUMHH B 8 Kilacce, BBIIEJISIOTCS CJeAYyIOLIHe
coJaep:KaTeJbHbIe OJIOKHU:

OcHOBHBIC NOHATHSI XMMHH (YPOBEHb aTOMHO-MOJIEKY/ISIPHBIX NIPEACTABJICHUI)

[Ipenmer xumuu. MeToapl MO3HAHUS B XHWMUU: HaONIOJIEHUE, 3KCIEPUMEHT, HU3MEpPEHUE.
NcTounnku xumMuueckoil HHGOpMaluu: XuMHU4ecKas TuTeparypa, IHTepHeT.

UYucteie BemecTBa U cMecu. OuncTtka BemiecTB. IIpocTeie u ciokHbIE BemecTBa. MeTasl u
HEMETAJIbl. XWUMHUYECKHUH DJIJIEMEHT, aroM, MOJIEKyJa. 3HAKH XHMHUYECKHUX DIIEMEHTOB.
Xumnyeckas popmyna. BaneHTHOCTh XuMu4eckux neMeHToB. CocTaBieHue Gpopmysn OMHAPHBIX
COEIMHEHMI MO BaJEHTHOCTH aTOMOB XMMHMUYECKHUX 3JIEMEHTOB M OINpEENIEHUE BaJIEHTHOCTU
aTOMOB XMMMUYECKUX 3JIEMEHTOB 0 opMysaM OMHAPHBIX COEAMHEHUH.

OtHocuTenbHas aroMHass Macca. OTHOcUTeNnbHas MOJEKyJIspHas wmacca. MaccoBasg 1o
XMMHYECKOTO AJIEMEHTA B CIOKHOM BemiecTBe. KomnuectBo BemecTBa. Monb. MomnsipHast Macca
1 MOJISIPHBIN 00BEM.

Ousnyeckue SIBICHUS U XUMUYECKUe peakuuu. [IpusHaku M ycloBUs MPOTEKaHUS XUMHYECKUX
peakuuii. 3aKOH COXpPaHEHHsS MacChl BELIECTB IPH XUMHUYECKHX pPEAKLUAX. XUMUYECKHE
ypaBHeHHs. KoappHUIMEeHTH B ypaBHEHUSAX XUMHUYECKHX PEaKIMH, KaKk OTHOIICHUS KOJIUYECTB
BEIIECTB, BCTYMAIOMIUX M OOpa3yIoUIMXCs B pe3yibTare XUMHuYeckod peakuuu. [Ipocteiimme
pacyeTsl 0 ypaBHEHUSAM XUMHUUECKUX PEaKIUH.

OcHOBHBIE KJIaCChl HEOPraHMYECKMX coeAMHEeHnH. HoMmeHKaTypa HeopraHM4eCKHX BEIECTB.
Kucnopon. Bo3nyx. I'openue. Oxcunpl. Oxcuapl MeTauioB M HeMeTasioB. Bomopon. Bopa.



Ounctka Boabl. Aspanus BoAsl. B3aumoselicTBre BoAbl ¢ OKCHAAMH METANIOB U HEMETAJUIOB.
Kucnotsl, knaccudukaims U CBOWCTBA: B3aUMOJICHCTBHE C METajUIaMH, OKCHUIAaMU METaJUIOB.
OcHoBaHus, KJ1accu(DHUKAIMS U CBOMCTBA: B3aMMOJICHCTBHE C OKCUIAMU HEMETAIIOB, KHUCIIOTAMH.
Kucnotno-ocHoBHbIe uHaMKaTOpbl. Conu. Cpegnue conu. BzanmoieiicTBre cojiel ¢ MeTaliaMH,
KHUCJIOTaMU, Iiesiouamu. CBs3b MEXKIAY OCHOBHBIMU KJIACCAMHU HEOPTAaHUYECKUX COCTMHEHUM.

[lepBoHavasibHble TPEACTABICHUS O €CTECTBEHHBIX ceMeWcTBax (rpynmnax) XHUMHYECKHX
3JIEMEHTOB: I1IEJIOYHBIE METAJIbI, TaJIOTECHBI.

Ilepuonnyeckuii 3akoH W  NepUOAMYECKAS CHCTeMa XHMHYECKMX 3JIEMEHTOB
J. . MenpaesieeBa. CTpoeHHe BelllecTBA.

[lepuognueckuii 3akoH. llepuoanueckas cucreMa Kak €CTECTBEHHOHAyuyHas KiaccuuKalus
XUMUYECKUX 3JIeMeHTOB. TabnuuHast (opma HpeACTaBICHUs KIACCUPHUKALMU XUMHUYECKUX
aemMeHToB. Crpykrypa Tabmunsl «llepmonuueckas cucremMa XMMHUYECKHX — 3JEMEHTOB
. Y. MenneneeBa». ®u3znyeckuii cMbICI NOPSAAKOBOrO (aTOMHOT0) HOMepa, HoMepa Iepuoja u
HOMepa IpyIIbl (U1 37IEMEHTOB A-TpyII).

CrpoeHue aToMa: po 1 1eKTpoHHas 00osiouka. CocTaB aTOMHBIX SiIEp: IPOTOHBI U HEUTPOHBI.
W3oTonbl. 3apsy aTOMHOIO spa, MaccoBOE€ YHUCIO M OTHOCHTEIbHAas aTOMHAas Macca.
OnekTpoHHas 000JI0YKa aTOMa. DJIEKTPOHHBIE CJIOM ATOMOB JIEMEHTOB MaJIbIX EPHOIOB.

XuMHUecKasi CBsI3b. DJIIEKTPOOTPHUIATEIIBHOCTh aTOMOB. KoBasleHTHAsi HENOJISIpHAs M TOJIApHAast
cBs13b. MloHHas cBsA3b. BalleHTHOCTH, CTENEHb OKUCIIEHUS, 3apsi/l NOHA.

MHoroo0pa3ne XUMHYECKUX peaKkuuii

Knaccupukanuss XUMHUECKMX peaklUil: peakluu COeIMHEHMs, pa3jIOokKEeHUs, 3aMelIeHus,
oOMeHa, 9K30TE€PMUUECKHE, HHJIOTEPMHUUYECKHE, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE,
HeoOpaTuMble, 0OpaTUMBIE.

PaCTBopH. BHCKTpOHI/ITI/I‘IeCKaﬂ JAUucconuanus. 9J'ICKTp0J'II/ITBI U HE3JICKTPOJIMTHIL. Karnonsl u
AHHOHBI. I[I/ICCOI_[I/IS.I_II/IH COJ'IGI\/'I, KHCJIOT U OCHOBAaHHMIH B BOJHBIX pacTBOpax. Peakniun MoHHOTO
oOmeHa B pacTBOpax 3JICKTPOJIUTOB.

MHuoroo0pa3ue BelecTB.

EcrecTBeHHBIC CeMelCTBA XUMHUUECKHUX JJIEMEHTOB METAJIJIOB M HEMETAILIOB. 3aKOHOMepHOCTI/I
N3MCHCHUA (1)I/ISI/II—IGCKI/IX N XHMHYSCKHX CBOMCTB HEMETAaJJIOB — IPOCTBIX BCIICCTB. O6111a${
XapaKTCPUCTHKA MCTAJIJIOB Ha OCHOBC HX IIOJIOXKCHUA B nepnonnquKoﬁ CHUCTEMEC.
3aKOHOMepHOCTI/I MN3MCHCHUA (I)I/ISI/I‘-ICCKI/IX U XHMHUYECKHX CBOWMCTB METALIOB — IMPOCTBIX
BCIICCTB.



3KCHepI/IMeHTaJIBHaH XUMHUA

Ilepeyenb npakTHYECKHUX padoOT

Ne Ha3zBanue padoTbi Tema
1 [TpaBuna Texauku OezomacHoctu mpu | [Ipocrelinine onepanuu ¢ BEMECTBOM
pabore B XUMHYECKOM KaOWHeETe.
JlaGopaTopHoe obopynoBaHue u
oOparlreHue ¢ HAM.
2 IIpu3naku xumuyeckux peakuuil u ux | I[Ipocreiimme onepanuu ¢ BemecTBOM
KJIaCCH(UKAIHUSI.
3 [IpuroToBieHne pacTBopa caxapa ¢ [Ipocreitmue onepamuu ¢ BeecTBOM
3aJaHHOM MacCOBOM OJIEN
4 Pemenne sxkcriepruMeHTaNbHBIX 3a/1a4 Teopust 3MEKTPOIUTUYECKON
o TOJ] JILCCOIIMAIIUM ¥ CBOMCTBA KJIACCOB
HEOPraHUYECKUX COCAMHEHUIN
TemMaTuyeckuii JIaH
OcHOBHBIE
No Tema Koxa-Bo HaNpaBJICHUSA
4acoB BOCIIUTATEIbHOM
NesiTeIbHOCTH
1 | Brenenue 4 2,68
2 | ATOMBI XUMHUYECKHUX DJIIEMEHTOB 14 1268
3 | [Ipocteie BemecTBa 7 2,6,7,8
4 | CoenrHEHUS! XUMHYECKUX JIEMEHTOB 12 2,6,7,8
5 | IIpocTeiimme oneparuu ¢ BEIMIECTBOM 3 6.8
6 | MI3MeHeHus, IPOUCXO/ISIINE C BEICCTBAMH 13 3,5,6,7,8
7 Teopust 3MEKTPOTUTUUECKON JUCCOIHAITIHT H 15 1,2,6,7,8
CBOMCTBA KJIACCOB HEOPTaHUYECKUX COCTMHEHUI




Kanennapno-TeMaaneckoe IJIAHUPOBAHUE

No | Ha3Banue pazzena, TeMbl, ypoKa | DJIE€MEHTHI coaepKaHuA B | Kom- Tun ypoka Nudopmannons | ucnoib3oBaHue
cootBercTBUU ¢ PI'OC OO0 BO oe o0opyIoBaHUs
4acoB CONIPOBOXKJICHUE | KBAHTOpUYMa

Brenenne (4 yaca)

1 [Ipenmer xumuu. Bemecrtna. | [Ipeamer xumun. 1 KomOunnpoBaHHBIN | MHTEpAKTUBHAS 3HAKOMCTBO
BBoansbiif uacrpyktaxk nmo OT u | Meroasl 1mo3HaHUs B XMMHH: YPOK JOCKa naboparopueit
Tb yyamuxcs HaOJII0ICHUE, SKCIIEpUMEHT,

HU3MEpPEHHUE.

Hcrounuku XUMHYECKON
uH(pOpMaIUu: XHMUYECKas
aureparypa, IlaTepHer.
XHUMHUYECKHM  DJIEMEHT, aToM,
MOJIEKYJIa.

2 3HAaKH XUMHYECKHX DJIEMEHTOB. | 3HAKM XMMHUYECKHUX D3JIEMEHTOB. | 1 KoMOuHMpOBaHHBIN | HHTEPAKTHBHAS
[Tepuoanueckas cuctema | [lepponuueckass  cuctema  Kak YPOK JIOCKa,

XAMUYECKHUX DJIEMEHTOB. €CTECTBEHHOHAy4Hast [lepuoanueckas

KJaccuukanms XAMUYECKUX cHcTeMa
aneMeHToB. Tabmuunas  ¢dopma XHUMHUYECKHUX
MIPEICTABICHUS KJaccuukanum 3JIEMEHTOB
XUMHYECKHUX 3JIEMEHTOB. J.1.Menneneer
Crpykrypa TaOIUIIBI a
«Ilepuoanueckas CHCTEMa

XHUMHUYECKHX 3JIEMEHTOB

J. . MenneneeBay.

3 | Xumuueckue bopmynsl | Xumuueckas dopmyna. | 1 VYpok  OBIageHUs | MHTEpAKTHBHAs
OrHocurenbHas  aroMHas u | OTHOCUTENIbHAs AaToOMHas Macca. HOBBIMHM 3HAHUSIMH | TOCKA,

MOJICKYJISIpHAst MacChl OTHOCHUTEILHAS MOJICKYJISIpHAS
MacCa. [Tepuonnueckas

cucreMma




XUMHUYCCKUX
3JIEMEHTOB

.. Menneneen
a

Pacuetnl o
dhopmynam

XUMHNYCCKUM

OtHocuTenbHAass aToMHas —Macca.
OtHocurenbHast MOJIEKYJISIpHAs
Macca. Maccosas JL0JIs
XUMHYECKOIO 3JIEMEHTA B CII0KHOM
BEILECTBE.

KomOunmnpoBaHHBIT
YPOK

[Tepuonuueckas
cucTeMa
XHUMHYCSCKHX
9JICMCHTOB
J.1.Menneneer
a

Tema 1. AToMbl XHMHYeCKHX 3jieMeHTOB (14 ya

COB)

ATOMapHBIi ypOBEHb

OcHoBHbl€ cBesleHUs 0 cTpoeHuu | CTpoeHue  aTtoma:  siApo | KoMOuHMpOBaHHBIN | HHTEpAKTUBHAS
aTOMOB aNeKTpoHHast oOomyouka. CocraB YPOK JIOCKa
aTOMHBIX  Si7€p:  HPOTOHBI W [Tepnoanueckas
HEUTPOHBI 3apsi] aTOMHOIO Jpa, cucreMa
MacCOBO€ YHCIIO U OTHOCHUTEIIbHAsS XUMHUYECKHUX
aTOMHas Macca. 3JIEMEHTOB
J.N.Menneneen
a
Anepuslie peakiuu. M3oTomsl CocraB aTOMHBIX s/1€p: TPOTOHBI U Ypok  OBIageHUs | MHTEpaKTUBHAs
HEUTpOHBI. M30TOMBI. HOBBIMU 3HAaHHUAMHU | JOCKa
[Tepnoanueckas
cucremMa
XUMHUYECKHUX
3JIEMEHTOB

.. Menneneen
a




H3meHeHue yncia OJICKTPOHOB B
aToMC.

Crpoenue  aroma:
JJIEKTPOHHAs 000JI0YKa.

SAPO u

Ypok  oBianeHus
HOBBIMU 3HAHUSMU

MHTEPAKTUBHAsS
J0CKa
[Iepuonnueckas
cucrema
XUMHYECKHUX
JJIEMEHTOB
J.N.Menneneen
a

8-9 | Ctpoenue AJIEKTPOHHOM | DNEKTpOHHAss 000JI0YKa aroma. VYpok  oOBIajeHUs | MHTEpAKTUBHAs
000JI0YKH DNEKTPOHHBIE clIou aTOMOB HOBBIMU 3HAaHUSIMU | JOCKa
3JIEMEHTOB MaJIbIX IIEPHUO/IOB. [lepuoanueckas
cucrema
XUMHYECKHX
2JIEMEHTOB
.. Meneneen
a
Tabynua
«ATOMapHBIN
YPOBEHb»
MOJIENH
3JIEKTPOHHBIX
00JaKoB
10 | Ilepuogmueckas cucrema | @U3NYECKUN CMBICI TOPSIKOBOIO KoMOuHMpOBaHHBIN | HHTEpAKTUBHAS
XMMHUYECKMX  DJIEMEHTOB M | (ATOMHOT0)  HOMepa, HOMeEpa YPOK J0CKa
CTpOEHHE aToMa nepuoAa M Homepa rpynnbsl (s [lepuoanueckas
AIIEMEHTOB A-TpyTIIn). cucrema
3aKOHOMEPHOCTH W3MEHEHUS XUMHYECKHX
buznueckux u XUMHYECKHUX 2JIEMEHTOB

CBOMCTB HEMETAJJIOB U METAJLIIOB

.M. Menneneen
a

Tabnuua
«ATOMapHBII
YPOBEHBb»




11.

CBoiicTBa aTOMOB XUMHUYECKUAX
DJIEMEHTOB

3aKOHOMEPHOCTHU WU3MEHEHUS
bU3UIECKUX u XUMHUYECKUX
CBOMCTB HEMETAJIOB U METAJJIOB

KomOunupoBaHHbIi
YPOK

WHTEpPAKTUBHAs
JIOCKa
[Iepuonnueckas
cucremMa
XUMHUYECKUX
3JIEMEHTOB
J.N.Menneneen
a

Tabiua
«ATOMapHBIN
YPOBEHbY

12

XapakTepucTuka XUMHUYECKOTO
JJIEMEHTa II0 IIOJIOXKEHUIO B
IIEPUOJAUYECKOU CUCTEME

XapakTepucruka XUMHUYECKOTO

JJICMCHTA 10 ITOJIOKCHHUIO B

HepHO,HquCKOﬁ CHUCTEMC

KomM6unmnpoBaHHbIii
YpOK

MHTEpaKTUBHAS
JockKa
Ilepuonuueckas
cHcTeMa
XHUMHYCSCKHX
9JIEMEHTOB
J.N.Menneneen
a

Ta0IMIIa
«ATOMapHBIN
YPOBEHbY

MonekyJIspHbIIA YPOBEHB.

13

Nonuas cBa3b.

XUMHYECKas CBIA3b.
HNonnag cB43b.

KomOunupoBaHHbIH
YPOK

WHTEPaKTUBHAS
JIOCKa
[Tepnoanueckas
cucremMa
XUMHYECKHX
3JIEMEHTOB

.. Menneneen
a

Koncrpykrop
MOJIEKYJIAPHBIX MOJEIEN




14

KopanenTHas HCIoJIsIpHaA CBA3b.

Xumuueckas

:‘)HGKTpOOTpI/IHaTeHBHOCTB aTOMOB.

KopanenTtHas HCIOJIsIpHAad CBA3b.

CBA3b.

Ypok  oBianeHus
HOBBIMH 3HAHUSIMU

WHTEpPAKTUBHAs
JIOCKa
[Iepuonnueckas
cucremMa
XUMHUYECKUX
3JIEMEHTOB
J.N.Menneneen
a

Tabiua
«ATOMapHBIN
YPOBEHbY

Koncrpykrop
MOJIEKYJIIPHBIX MOJIETEN

15

KoBanenTHas noJsipHasa CBA3b.

XuMuyeckas

SJIGKTpOOTpI/IHaTeHBHOCTb aTOMOB.

KoBanenTHas IOJIsIpHasA CBA3b.

CBA3b.

Ypok
HOBBIMHU 3HAHUSMU

OBJIaICHHUA

Ilepuonuueckas
cucremMa
XHUMHYCSCKHX
3JIEMECHTOB
J.M.Menneneer
a

Ta0IMIIa
«ATOMapHBII
YPOBEHBY

Konctpykrop
MOJIEKYJIIPHBIX MOJIeTIeH

16

Meramnuueckas CBI3b

Ypok
HOBBIMU 3HAHUAMHN

OBJIaACHUA

[Tepnoanueckas
cucrema
XUMHYECKHX
JJIEMEHTOB
J.N.Menneneen
a

Tabaumna
«ATOMapHBII
YPOBEHB)»

Koncrpykrop
MOJIEKYJIAPHBIX MOJEIEN

17

O0001IeHNE 3HAHUI IO TEME

YPOK OBTOpPEHUS U
0000111eHus.

[Tepnoanueckas
cucremMa
XUMHYECKHX
3JIEMEHTOB
J.N.Menneneen
a




Tabiuna

«ATOMapHBII
YPOBEHbY
18 | KonTponbnas pabora Nel 1 KontponbHoe [lepuoanueckas
3aHSTHE cucrema
XUMUYECKUX
3JIEMEHTOB
.. Menneneen
a
Tadimua
«ATOMapHBII
YPOBEHbY
Tema 2. IlpocTtbie BelecTBa (7 4acoB)
19 | [IpocTsie BemiecTBa METAJLIBL. EcrectBenHbIe cemeiictBa | 1 KoMOMHMpOBaHHBINM | MHTEPAKTHBHAS | HAOOP TBEPABIX TEJ
XUMHUYECKHX 3JIEMEHTOB METaJUIOB YPOK JIOCKa
u HEMETAaJIOB. Ob6mas [Tepuoanueckas
XapaKkTepUCTUKA  METAUIOB  Ha cucremMa
OCHOBE ux MTOJIOKEHUS B XUMHUYECKUX
NEePUOIUYECKON CUCTEME. 3JIEMEHTOB
J.N.Menneneen
a
o0pas3iibl
METaJUIOB
20 | IIpocteie BemecTBa HeMeTawbl. | EcTecTBeHHBIE cemeiictBa | 1 Ypok  OBIIJCHUS | UHTEPAKTHBHAS | HAOOP TBEPABIX TEJ
XUMUYECKHX 3JIEMEHTOB METaJIOB HOBBIMH 3HAaHUSIMHU | JOCKa
u HEMETAJLJIOB. OO6mmas [Tepuoamuaeckas
XapaKTepUCTUKA HEMETAUIOB Ha cucremMa
OCHOBE ux TTOJIOKEHUS B XUMHUYECKHUX
MEePUOIUYECKON CUCTEME. 3JIEMEHTOB

.. Menneneen
a

o0pa3ip
HEMETaJJIOB




KommuectBo BemecTBa. Pacuers,
CBs3aHHBIC C KOJIMYCCTBOM
BEIIIECTBA

21 | KonmvecTBo BemecTBa. MoJib. KomuuectBo  BemiectBa.  Moidb. KomOuHMpOBaHHBIN | HHTEPAKTUBHAS
MonsipHas macca. MognsipHas macca. YPOK JIOCKa
[Tepuonuueckas
cucrema
XUMHYECKHUX
3JIEMEHTOB
J.1.Menneneer
a
o0pas3ipl
BEIIECTB B
KOJIMYECTBE 1
MOJIb
22 | MonspHslii 00beM razos. KomuuectBo  BemectBa. Mok, KomOunMpoBaHHBIN | HHTEpAKTUBHAS
Momnsipabiii 00bEM. YPOK JIOCKa
[Iepuonnueckas
cucrema
XUMHYECKHUX
3JIEMEHTOB
J.1.Menneneer
a
23 | Ypok-ynpakHeHue KonnuectBo  BemectBa.  Moub. KomOuHupoBaHHbIiI
MonspHas Macca W MOJISIPHBIA YPOK
00BeM.
24 | Ob6oOuieHre U cucTeMaTU3alus YPok noBTOpEHUS U
3HaHUil 10 Teme 0000111eHus.
25 | KonrponbHas pabora Ne2 KounTpoasHoe
3aHSITHE

Tema

3. CoenHeHHUsI XHMHYECKHX 3J1eMeHTOB (12 yacoB)

Baxueiinme KJIACCEI

HCOPTraHNYCCKUX COCIUHECHUI




26 | CTeneHb OKUCIICHUS BasienTHOCTB, CTENEHb OKHUCIICHUS, KoMOMHMpOBaHHBINM | UHTEPAKTHBHAS
3apsij MOHA. YpOK J0CKa
[Iepuonnueckas
cuctema
XUMHAYECKUX
3JIEMEHTOB
J.N.Menneneen
a
27 | Baxueiimme O6unapusie | BanentHocTh XUMHUECKUX KomMOuHUpOBaHHBIHN | HHTEpAaKTUBHAS
COCTMHEHUS: OKCHJBI U JieTyuue | aneMeHToB. CoctaBineHue (opmyn YPOK J0CKa
BOJIOPOJIHBIE COSAMHEHUS OMHApHBIX COCIMHEHU I o [epuonnueckas
BaJICHTHOCTH aTOMOB XUMHYECKHX cucTema
HIIEMEHTOB u oTpeneeHne XUMHAYECKHX
BaJICHTHOCTH aTOMOB XUMHYECKHX 3JIEMEHTOB
AJIEMEHTOB o dbopmynam AN .Menneneen
OMHapPHBIX COCTUHEHHIA. a
Homenknarypa  HeopraHM4eckux 00pa3ibl
BELIECTB. OMHApHBIX
COCIMHEHU N
28 | OcHoBaHwUs OcHOBHBIE KJIaCChI VYpok  OBNaJEeHUs | UHTEPAaKTUBHAs | PEAKTUBBI, pOoOUpPKH,
HEOPTraHMYECKUX COCIMHEHUI. HOBBIMH 3HAHUSIMH | TOCKA IITaTUBBl JUII  TIPOOHPOK,
OcHoBaHMs, KiIaccupukauus H Ilepuonnueckas | natuuk  pH  nudposoii
CBOWICTBA. KucnoTHO-0CHOBHBIE cucreMa nabopaTtopun
UH/IUKATOPBI. Howmenknarypa XUMHAYECKUX
HEOPTraHMYECKUX BEIIECTB. JIIEMEHTOB

J.1.Menneneer
a

00pa3sIsl
OCHOBaHHI
Tabnauma
pPacTBOPUMOCTH
CoJIeH, KHUCJIOT U
OCHOBaHHI B
BOZC




29

Kuciaotel

OcHOBHBIE KJIaCChI
HEOPraHUYECKHUX COEIMHEHMUIA.
KuciioTHO-OCHOBHBIE WMHIUKATOPBI.
Homenkiarypa  HEOpraHHMYECKHX
BCIICCTB.

Ypok  oBianeHus
HOBBIMU 3HAHUSMU

WHTEpPAKTUBHAs
JIOCKa
[Iepuonnueckas
cHCTEMA
XUMHYECKUX
9JIEMEHTOB
J.N.Menneneen
a

Tabauna
PacTBOPUMOCTH
COJIEH, KHUCIOT
OCHOBaHHI B
BOJIC

00pa3Iibl KUCJIOT

pEaKTUBBI, poOUpPKH,
IITaTUBBl Ui TPOOHPOK,
gatynk  pH  mumdposoit
nabopaTopun

30

Comnu

OcHOBHBIE
HEOPraHUYECKHX
Howmenxkiarypa
BEILIECTB.

KJIaCChI
COETMHEHUH.
HEOPTraHUYECKUX

Ypok  oBiaeHus
HOBBIMHU 3HAHUSMU

MHTEpaKTUBHAS
JockKa
[Iepnoanueckas
cHcTeMa
XHUMUYECKHX
9JIECMEHTOB
J.N.Menneneen
a

TadmIa
pPacTBOPUMOCTHU
COJIeH, KHUCJIOT U
OCHOBaHMUI B
BOJIE  OOpas3Ilsl
coleit

PEaKTHUBBI, poOUpKH,
IITaTUBBI JJIs1 IPOOUPOK

31

Ypok-yrpaxHeHue

OCHOBHBIE
HEOPTraHUYECKHUX
Homenkmnarypa
BEILIECTB.

KJIACCEI
COE€INHEHNI.
HCOpl"aHI/I‘-IeCKI/IX

KomM6unmnpoBaHHbIit
YPOK

32

AMop(dHbIE U KpHUCTaNINYECKUE

BEIIECTBA.
peneTku

Kpucrannmmueckue

KomOunupoBaHHbII
YPOK

WHTCPaKTUBHASI
IIOCKa




MOJEIN

KPUCTAJNTNIECKU
X peIeToK
YucTtele BewecTsa U CMECH
33 | Uucrble BelecTBa U cMecu 1 KomOunupoBaHHbIi
YPOK

34 | MaccoBast 7011 KOMIIOHEHTOB | PacTBOpEI. 1 VYpok  OBIanEHMS | MHTEPaKTHBHAs | BECHI, IIPOMBIBAJIKA,

cMecu HOBBIMH 3HAHUSIMH | TOCKa IUCTWUTMPOBaHHAs  BOJA,
CTEKJIIHHBIE NaJIOYKH,
XUMHAYECKHE CTaKaHBlI,
LWJIMHAPBI

35 | OObemHas 110Ji1 KOMIIOHEHTOB 1 KoMOuHMpOBaHHBIN | HHTEPAKTUBHAS
cMecu YPOK J0CKa

36 | O0oO1LIeHNE 3HaHU 110 TeMe 1 Ypok noBTOpEHUS U

0000111eHUS.

37 | KontponwHas paborta Ne 3 1 KontponbHOe

3aHATHE
Tema 4. IIpocreiinue onepanuu ¢ BemecTsoM (3 yaca)

38 | IIpaktuueckas pabora «[IpaBuna | DkcriepuMeHTaIbHAS XUMUS 1 [IpakTueckoe
TEXHUKA  O€30MacHOCTH  TIpU 3aHATHE
paboTe B XUMHUECKOM KaOUHETE.

JlaGoparopHoe 00OpyIOBaHUE U
oOpallieHue C HUM.)»

39 | [IpakTruyeckas pabota | DKcriepuMeHTaIbHasE XUMHUS 1 [IpakTnueckoe pEaKTUBBI, poOUpKH,
«[TpuzHaku XUMHAYECKUX 3aHATHE IITaTUBBI JJIS1 IPOOUPOK
peaxiuii 1 X KJIacCH(pUKAIINA.»

40 | IIpakTrueckas pabota | DKCriepuMeHTaTbHAS XUMHUS 1 [IpakTuyeckoe AJIEKTPOHHBIE BECHI, KOJOBI,
«IIpuroroBnenue pactBopa ¢ 3aHATHE MarHUTHAas MeIanKa
3aJaHHOM  MAaccOoBOWl  JoJiel
PacTBOPEHHOTO BEIIECTBAY

Tema 5. U3meHeHusl, mpoucxoasinue ¢ BemecrBamu (13 yacos)
XUMHAYECKHAE peaKuum.
VYpaBHeHUs XMUMUYECKUX

peaKkuuid.




41 | ®Guszuyeckue U xumuueckue | Puznueckue SIBJICHUSA 51 KoMOMHMpOBaHHBINM | UHTEPAKTHBHAS
SIBJICHUSL. XUMUYECKHUE PEaKLIU YPOK JIOCKa
Tabua
pacTBOPUMOCTH
COJIeH, KHUCJIOT U
OCHOBaHUI B
BOJIE
42 | IlpuzHaku u ycioBus | IIpu3Haku U ycaoBust IpoTeKaHUs Ypok  OBIIaieHUs | UHTEPAKTUBHAsI | PEAKTHUBBI, poOUpKHU,
XUMUYECKUX PeaKLui XUMUYECKUX PEaKLU. HOBBIMU 3HAHUSIMHU | JIOCKA IITATUBBI JIJIs1 IPOOHPOK
Tadimua
pPacTBOPUMOCTH
CoJIeH, KHCIIOT H
OCHOBAaHUI B
BOJIE
43- | Xummnueckue ypaBHEHHUSI. 3aK0H COXpaHEHHUs MacChl BEHIECTB VYpok  oOBIajeHUs | MHTEPAKTUBHAS
44 npu XUMHUYECKUX peakusx. HOBBIMH 3HAHUSMHM | JOCKa
XuMuyeckue ypaBHEHUS. Tabynua
Koadouimentsl B ypaBHEHHSIX pPacTBOPUMOCTH
XUMHUYECKHUX peaKIuid, KaK COJIEH, KHCIIOT U
OTHOLLIEHUS KOJINYECTB BEILECTB, OCHOBaHMUI B
BCTYMAIOIIUX M 00pa3yroumxcs B BOJIE
pe3ynbTaTe XUMHUECKOU PEaKIIH.
Pacuetsr o XUMUYECKUM
YpaBHEHUSIM
45- | Pacuetnl o XUMUYECKUM | 3aKOH COXPAHEHHSI MacChl BEIIECTB VYpok  oBIajeHus | MHTEpaAKTUBHAS
46 | ypaBHEHUSIM npu XUMHUYECKUX peakiusx. HOBBIMU 3HAHMUSIMU | JOCKa
IIpocreiimne pacuersl o [Tepnoanueckas
YPaBHEHUSM XUMUYECKUX PEAKIUH. cucremMa
XUMHUYECKHUX
3JIEMEHTOB

.. Menneneen
a

TabIMIa
pacTBOPUMOCTHU
COJIeil, KHCIIOT U




OCHOBaHUU B
BOJIE

Knaccudukanus  XUMHYECKHUX
peakuuii
47 | Peakuuu pa3ioxeHus Knaccudukanus XUMHUYECKUX KomMOWHUpOBaHHBIN | HHTEpPAKTUBHASL | PEaKTHUBBI, poOUpPKH,
peaKkUMi: peakluu pas3sIoKeHUs, YPOK JI0CKa LITaTUBBI AJIs1 IPOOUPOK
IK30TEPMHUUYECKUE, Tabiua
SH/I0TEPMHUECKUE, HEoOpaTHMBbIE, pacTBOPUMOCTH
oOpaTuMeIe. COJIeH, KHUCIIOT U
OCHOBaHUI B
BOJIE
48 | Peakuuu coeTuHEHUS Knaccudukanus XMUMUYECKUX KoMOuHUpOBaHHBIN | HHTEpAaKTUBHAsL | PEAKTUBBI, IpOOUpPKH,
peakuuii: peakuuud COEIUHEHUS YPOK J0cKa LITATUBBI AJI51 IPOOUPOK
9K30TEepMHUUECKUE, Tabauna
DHJIOTEPMHYECKHE, HEOOpaTUMBbIe, pacTBOPUMOCTHU
o0Opatumble. CoJIel, KUCIIOT U
OCHOBAaHUI B
BOJIE
49 | Peakuuu 3amenieHus Knaccugukanus XUMHUYECKUX KoMOuHMpOBaHHBIN | MHTEPAKTUBHASL | PEaKTUBBHI, poOUpKH,
peakuui: peakuuu  3aMelICHMUS, YPOK J0CKa IITaTUBBI JJIS1 IPOOUPOK
JK30TEpPMUYECKUE, [Tepnoanueckas
HHJIOTEPMHUUYECKHE, HEeoOpaTUMBbIe, cucTema
oOpaTuMebIe. XUMHUYECKUX
JJIEMEHTOB

J.N.Menneneen
a

TabIMIa
pacTBOPUMOCTH
COJIeii, KHCIOT U
OCHOBaHMUI B
BOJE

pan
AJIEKTPOXUMHYIEC
KOTO




HaITPsS>KCHUA

METaJIJIOB
50 | Peakiuu oOMeHa Knaccudukanus xuMudeckux | 1 KomMOuHUpOBaHHBIN | HHTEpPAKTUBHASL | PEaKTHUBBI, pOoOUpPKH,
peaxuii: peaxkuu oOMeHa, YpOK J0CKa HITaTUBBI 7151 IPOOUPOK
IK30TEPMHUUECKUE, Tabiua
SHIOTEPMHUECKHUE, HEeoOpaTUMBbIe, PacTBOPUMOCTHU
oOpaTuMeIe. COJIeH, KHUCIIOT U
OCHOBaHUI B
BOJIE
51 | Tumbl xumuyeckux peakuuii Ha | Knaccudukanus xumuueckux | 1 KoMOuHMpoBaHHBIN | UHTEPAKTUBHAS | PEaKTUBBHI, pOOHPKHU,
pUMepe CBOKWCTB BOJBI peaKIuii: peakuuud COCIMHEHUS, YPOK J0CKa IITaTUBBI IS IPOOUPOK
pa3ioXeHus, 3aMmelleHus, oOMeHa, Tabnuua
IK30TEPMHUUECKHE, pacTBOPUMOCTH
SHAOTEPMHUYECKUE, OKHCIUTEIbHO- colieil, KUCIOT U
BOCCTaHOBUTEIILHBIE, OCHOBaHHU B
HeoOpaTHMbIe, 00paTUMBbIE. BOJIC
52 | O0o0O01IeHNE 3HAaHU IO TEME. 1 Ypok noBTOpEHUs U
0000111eHus.
53 | KonrponbsHas pabora Ned 1 KontponbHoe
3aHATHE
Tema 6. Teopusi 3JIEKTPOJUTHYECKO# THCCONUAIMH U CBOMCTBA KJIACCOB HEOPraHMYecKHX coequnenuii (15 yacos)
Teopus 3IEKTPOJIUTUYECKON
JVCCOIIHAITIT
54 | PactBopenue, kak  @usuko- | PactBopsl. Boga. 1 KoMOuHMpOBaHHBIN | HHTEpAKTUBHAS
XUMHUYECKUH TpoIiecc. YPOK J0CKa
Tabnuua
PacTBOPUMOCTH
CoJIeii, KHCIOT U
OCHOBAaHUH B
BOJIE
55 | DnekTponuTHYECKas OnexkTponuTHyeckas auccormanug. | 1 Ypox  OBIaJEHUS | UHTEPAaKTUBHAS | JIaTYUK
TICCOTIHAITUS DJEKTPOTUTHl M HEIIEKTPOJIHTHL. HOBBIMH 3HAHUSIMH | TOCKA AIIEKTPOIIPOBOTHOCTH
KarnoHs! 1 aHMOHBI. Tabauma 1udpoBoii 1abopaTopun
PacTBOPUMOCTHU

COJIeH, KHUCIOT H




OCHOBaHUU B
BOJIE

56- | OcHoBHBIE MOJIOKEHUS TeopuH | Jluccormanus coneil, KHCIOT | Ypok  OBIIafeHUs | UHTEPAKTUBHAsS
57 | BAEKTPOIUTUYECKOMN OCHOBAaHMH B BOJIHBIX PacTBOpax. HOBBIMHU 3HAHUSMHU | JOCKa
JUCCOITHAITUH. TadnuIa
Jucconuanuss KUCIOT, COJCH, pacTBOPUMOCTH
OCHOBaHUIA. CoJieil, KUCIOT U
OCHOBaHMUM B
BOJIC
58- | YpaBHeHus XUMHUYecKux | Peakuyu  wmoHHOro oOMeHa B Ypok  OBJIaJicHUs | MHTEPAKTUBHAS
59 | peakuuii. MoHHBIE ypaBHEHHS | pacCTBOpax 3JIEKTPOJIUTOB. HOBBIMH 3HAaHHSAMHU | JOCKa
peaKkIuu. Tabauna
pPacTBOPUMOCTH
COJIeH, KHCIIOT H
OCHOBaHMUM B
BOJIC
CBolicTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKHX COEIUHEHUN C
TOYKH 3pEHHS TEOPHUH
BJIEKTPOJTUTHYECKON
JIACCOINAITAN
60 | Oxcumsl. OCHOBHBIE KJIacChI KoMOuHMpOBaHHBIN | UHTEPAKTHUBHAS | JATYUK
HEOPTaHUYECKHUX COCIMHCHHM. YPOK JIOCKa AIEKTPOIIPOBOTHOCTH
Homenknarypa  HeopraHMmuecKux Tabnuia udpoBoi naboparopuu
BEIIIECTB. OKcHuIbL. OKcub pPacTBOPUMOCTH | PEaKTHUBHI, poOupKH,
METaJIJIOB u HEMETaJIOB. coJieil, KUCIIOT U | IITAaTUBBI I IPOOUPOK
BzanmMopeiicTBre BOABI C OKCHIAMH OCHOBaHHUI B
METaJJIOB U HEMETAJIOB. BOJIC
61 | Kuciorer B cBere TDJ[, ux | OCHOBHBIC KJIaCChl KoMOMHMpOBaHHBINM | UHTEPAKTHUBHAS | JATYUK
KJIaccu(PUKanusi U CBOMCTBA. HEOPTaHUYECKHUX COCTMHEHHH. YPOK JIOCKa AIIEKTPOIIPOBOTHOCTH
Homenknatypa  HeopraHm4ecKux Tabnuua uudpoBoi naboparopuu
BEIIIECTB. Kucnorsl, pacTBOPUMOCTH | PEAKTHUBHI, POOHPKH,
Knaccupukanus U CBOIiCTBa: COJICH, KHUCJIOT M | IITATUBBI AJI MPOOUPOK




B3aMMOJCIICTBE €  MeETajulaMy, OCHOBaHUI B
OKCHJIaMH METaJIJIOB. BOJIE
paa
UIEKTPOXUMHUYEC
KOro
HalpsHKEHUs
METaJJIOB
62 | OcuHoBanus B cBere TOJl, ux OCHOBHBIE KJIacChl KoMmOuHMpOBaHHBIN | MHTEPAKTUBHAS | TATYUK
KJaccu(uKanus 1 CBOMCTBA HEOPraHUYECKUX COETUHEHUH. YPOK J0cKa AJIEKTPONPOBOJHOCTH
Homenkinarypa  HeopraHMYeCKHX Tabauna g poBoi nabopaTopuu
BEIIECTB. OcHoBaHus, pPacTBOPUMOCTH | PEAKTHUBBIL, pOoOUpPKH,
KjJaccupukaus M CBOIcTBa: COJIeH, KUCJIOT W | LITATUBBI AJIS MPOOUPOK
B3aUMOJICVICTBUE C OKCHJIAMHU OCHOBAaHUI B
HEMETAJIJIOB, KUCJIOTaMHU. BOJIE
63 | Conu B cBete TO/], ux cBoiicta. | OCHOBHBIE KJIACChI KoMOuHMpOBaHHBIN | HHTEPAKTUBHAS | AATYUK
HEOPraHMYEeCKuX COEIMHEHUI. YPOK JI0CKa 3JIEKTPONPOBOAHOCTH
Homenknarypa  HeopraHuyeckux Tabynua g poBoi naboparopuu
Beniects. Comu. CpeaHue conH. pacTBOPUMOCTH | PEAKTHBBI, pOoOUpPKH,
B3anmoperictsue coJen c coJiell, KUCJIOT U | IITAaTUBBI I IPOOUPOK
MeTaJlaMH, KHCJIOTaMH, OCHOBaHUMU B
HIeJI04aMHu. BOJIE
pAn
ANEKTPOXUMHUYEC
KOro
HaTPsHKCHUS
METaJJIOB
64- | T'enetnueckass cBs3b  Mexnay | CBs3b MEXTY OCHOBHBIMHU KomMOuHupOBaHHBIN | UHTEpAaKTUBHAS | IaTYUK
65 | KjJaccamu HEOpPraHMYECKUX | KilaccaMu HEOPraHUYEeCKUX YPOK J0cKa AJIEKTPONIPOBOJHOCTH
BELIECTB. COEIMHEHUI. Tabiuma g poBoi nabopaTopuu
pPacTBOPUMOCTH | PEAKTHBBIL, POOUPKH,
COJIeH, KUCJIOT W | IITATUBBI AJIsl MPOOUPOK
OCHOBaHUI B
BOJE
paa

QJICKTPOXUMHYCC




KOTO

HaIpsHKEHUs
METAJIJIOB
66- | O0oO0ImeHe U cucTeMaTH3aLusI CucremaTtuzanus
3HaHUH 110 TEME. 3HaHUU U YMEHUH
67 | WroroBas KOHTpoOJbHAs paboTa
68 | PemeHue 5SKCHEpUMEHTANbHBIX | DKCIIEPUMEHTAIbHAS XUMUS [IpakTueckoe Koncrpyxrop
3a1ad. 3aHSATHE MOJIEKYJISIPHBIX MOJEIeH
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Hmozosas konmponvhas paboma
8 knacc

BapUaHT
1. Tlonb3yschk BBIIAHHOM TaOIUIIEH, pacnpederume no Kiaccam CIenyroUe COSTUHECHUS 1

noonuwume ux nazeéanus. NO2, CaSOs, Na,CO3z, BaO, NaOH, Fe(OH)3, H2S0s, Caz(POa),
H3PO4, HBr.
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2. C kaxumu u3 nepevyucieHHvlXx eewjecme 0yoem 63aumooelcmeosams pPAcmeop CepHoll
Kuciomut.

NaOH, MgO, Cu, SOz, Mg, H.COs3, Ba(NO3)>.

Hanuwume — monexkynsipuvle  ypasHeHus  B03MOMCHbIX — peakyuti, Ol peakyuu
83AUMOOEUCMBUS KUCTOMbL C OKCUOOM COCMABbMe NOTHOE U COKPAWEHHOE UOHHOE YPAGHEHUS.
Vkaoswcume mun xumuyeckux peaxyuil.

3. C Kakumu u3 nepeyucieHHvlx eewjecms 0yoem 3aumooelicmeosams pacmeop 2UOPOKcUoa
Kanus:

CaO0, Na, H2S04, CO2, MgCl,, NaOH

Hanuwume monexynapuvie ypasHenus 603MONACHbIX peakyuli, 0/l peakyuu 63aumooeicmeus
KUCTIOMbL C OKCUOOM COCMABbMe NONHOE U COKPAWjeHHOe UOHHOe YPAaeHeHus. Ykadicume mun
XUMUYECKUX peaKyull.

4. Pewwume 3a0auy.

Brraucnure macey ocazka, oopasyromerocs pu cimBanuu 200 r 10 %-ro pactBopa
THPOKCHIA HATPHS C PACTBOPOM, COZIEpIKAIIUM U30BITOK cynbdara meau (I1).

JlomoiHUTEIBHOE 3aJaHHE

CocTaBbTe MOJICKYJISIPHBIC YPaBHEHUS 110 CXEME:

KAnbYULi— OKCUO KATbYUUA—CUOPOKCUO KANbYUA—KAPOOHAM KATLYUSL.
Yxasrcume mun xasicootl xumuyeckoti peaxyuu.
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Hmozosas konmponvhas paboma
8 knacc

BapUaHT
1. Tlonme3ysach BBITAHHOWM TaOIMIEH, pacnpederume no Kiaccam CIENYIOUME COCIUHCHUS U

noonuwume ux nazeéanus. KOH, HoCO3 CO2, HCI, Zn(OH),, K2SO4, AgNO3, CuO, HgClo,
H3POg4, Fe203

OKCcUabl OcHoBaHUs Kucnotsl Comu
— o oo = = o o & @ m

o ol g ) ) ol = >< <

T 2| S = S 3 | 2283 S Sk &85 |EE el >x82e dLge

Q | 8§ E = = O e 8 ag 0 E H S 3| 2 o 3| &6 3

O | ¥ o o 5 T o~ ool o O & | H & E|H & Z

1 2 3 4 5 6 7 8 9 10

2. C kaxumu u3 nepevyucieHHvlXx eewjecme 0yoem 63aumooelcmeosams pPAcmeop CepHoll

KUCombul.

KOH, FeO, Hg, SO, Zn, H,SO3, AgNO:s.

Hanuwume monexynapHvle ypasHenuss 603MONCHbIX peakyull, 0l peakyuu 63aumo0eticmaus
KUCTIOMBL C OKCUOOM COCMAasbme NOJIHOe U COKPAWeHHOe UOHHOe YPAasHeHus. Yxasjcume mun
XUMUYECKUX PeaKyul.

3. C xakumu u3 nepeuucienHvlx sewjecms 0yoem 3aumooelicmeosams pacmeop 2UOPOKcuUoa
Kanus:

FeO, Mg, HNOs3, CO., ZnClz, NaOH

Hanuwume monexynapuvie ypasHenus 603MONCHbIX peakyui, 0l peakyuu 63aumooeicmeus
KUCTIOMbL C OKCUOOM COCMAsbme NOJIHOE U COKpaujeHHoe UOHHOe YpaeHeHus. Ykascume mun
XUMUYECKUX peaKyuil.

4. Pewume 3a0auy.

Breramrcnure maccy ocanka, oopasyromerocs npu ciauBanuu 300 r 28 %-ro pactBopa
THPOKCH/IA KAJIUs C PACTBOPOM, COZIEpIKAIMM U30BITOK cynbdara meau (11).

JlomoiHUTEIBLHOE 3aJaHHE

CocTaBbTe MOJICKYJISIPHBIC YPABHEHUS TI0 CXEME:
JUMUU—OKCUO TUMUA—>CUOPOKCUO TUMUA—>HUMPAT TUMUSL.
Ykaorcume mun xkasrcootl xumuueckoii peakyuu.




Kpumepuu oyenueanua umozo6oii pabomo:

Neri/m | CopeprkaHue 3amaHus DJIEMEHTHI COACPIKAHMUS OrneHUBaHHE
BBITIOJTHCHUS 33 JaHUS
1 Knaccupukanus e NPaBUIBHO YKA3aH KJIACC COEAUHEHUS 0,5 Gamra
HEOPraHWYECKHX BEIIECTB | e qaHO paBHIbHOE HazBanue Bemectsa | 0,5 Oamna
Bcezo 3a 3a0anue 10 6annos
2. CpoiicTBa OCHOBHBIX | ® MPAaBUJIBHO COCTABICHO MOJEKYISPHO 2 GaJuta 3a Kakaoe
KJIaCcCOB HeOpFaHI/IquKI/IX ypaBHeHI/Ie peaKHI/II/I
COEIMHEHMH (KHMCIIOT) e TIPaBUJILHO COCTaBJIEHO MOJHOE MOHHOE | 2 Oamna
ypaBHEHHE
® [IPAaBMJILHO COCTaBJIEHO COKpPAIEHHOE 1 Gamn
MOHHOE YpaBHEHHE
Bcezo 3a 3a0anue 20 6annos
3. CaoiictBa OCHOBHBIX | @ TIPaBUIILHO COCTaBJIEHO MOJIEKYJISAPHO 2 Ganna 3a Kaxaoe
KJ1acCOB  HEOPraHMYECKHX | ypaBHEHHE PEaKIliu
COEIMHEHNH (OCHOBAaHMH) | @ IPaBMJILHO COCTABIEHO MONHOE HOHHOE | 2 Oamna
ypaBHEHHUE
® [IPaBHJILHO COCTaBJICHO COKpAIIEHHOE 1 Gamnn
WOHHOE YpaBHEHHE
Bcezo 3a 3a0anue 15 6annos
4. 3ajaua 1O  YPaBHEHHMIO | e MPaBUIBHO OYOPMIICHO yCIoBHe 3a1aun, | 1 6amn
peakuuun C BBINMMCAaHbI JOIIOJTHUTCIIbHBIC JaHHBIC
HUCIIOJIb30BAHMEM  IIOHATHSA | e COCTABJICHO YpaBHECHUE pEaKIIMU
MaccoBast MOJI1 | e HaMJIEHO KOJMYECTBO BEIIESCTBA 2 Ganna
PacTBOPEHHOTO BEICCTBA ® COCTaBJICHA U PEILICHA MIPOTIOPLIUS 1 Gamn
e Hail/ileH ¥ BBIIMCAH OTBET 33Jauu 2 Ganna
Bcezo 3a 3a0anue 1 Gamra
7 bannoe
Bcero 3a padoty 52 6anna

OrmeTka «5» - 48-52 0aiuioB
OtmMmeTka «4» - 40- 47 6amnoB
Ormerka «3» - 30-39 0aiutoB




