PACCMOTPEHO
Ha 3acejanum mearoruueckoro cosera
IIporoxon Nel ot «30» aprycra 2023 ron

BENEPANEHAR CEThL HEHTPOR
OBPASOBAHME UHOPOBOTO
H IPMAHWTAPHOID NPOSHAER

TOYKA !‘ POCTA

YTBEPXKAIO
HMcenommsromuii o6s3annoctu
mapexropa MBOY Copexkast OOL No2 .
Toncrmxusoii 10.H.
llpnkas Ne 4 or «31» asrycra 2023 rox
’ j{gjm L LDAT 3.A Kaspivosa

PABOYASA TTPOI'PAMMA
y4edHoro Kypea « Xumus»
¢ HCToNIb30BaHUeM 00opyaosanus nenrpa «Touka pocray
B paMKax orosopa o ceresom B3anvoneiicreuu Nel or 04.09. 2023 roxa
s o0yqalommxest 8 — 9 kiaccos
na 2023 — 2024 yuebubii rog

Cpoxk peasmzanmu: | rox
Uenonunrens: 3ybosa Haranbs AJickcanpoBHa,
yauTels OMONOIHY B XUMUH

ropon Copek, 2023 roa



1. Hosicamrennnas samucica
Pa6ogas porpamMma  Kypca XuMwuu jurg OCHOBHOH mMKONLI paspaGorana B COOTBETCTBHH ¢
Deepaibunv TOCYTapCTBEHHBIM 06pazoBaTe ThHbIM CTaHapTOM 00LIeTo 06pasosanus. B Heit TaKKe
YUHTBIRAIOTCS  OCHOBHBIC MylcH W nojnoxerns  IlporpamMmbl  pazeuTus u bopmuposan s
YHHBEPCAIbHBIX yueOHbIX NeHCTRM AT OCHOBHOT 0 001mero o6pazosanms.
B coorBercTsnm ¢ stamu /IOKYMEHTAMH 00Y9atoIHecs [0JKHE] OBJIANCTE HPHEMAMM, CBA3AHHLIME
C OLpeNrenCHHeM IOHSTHIL: OTPAaHMMBATL HX, OIMCHLIBATH, XapaKTCpHU30BaTh W CpaBHHBarth, Tak kak
XHUMHS — Hayka IKCIICpUMERTaNbHAY, 00ydaroumecs HOJDKHBI OBlIafeTh TaKUMHE [TO3HABATENLHBIMU
Y4eOHBIMU JielcTBHaMuU, Kax SKCITEPUMCHT, Habinojenme, M3MEPCHIE, olMcaHue, MOJEIHpPORanue,
THnoTesa, Bereoz. B mponecce usyuerms Kypca y o0yvqaromuxces uponomxaior bopmupoBatses ymerms
CTaBHTE BOIIPOCHL, OOBSICHITH, KJACCHPUIHPORATS, CPaBHMBATE, OTIPCACTATE HCTOYHUKH A opmarmuy,
HOIY9aTe W aHAIM3HPOBATL €&, rOTORMTL UH(DOPMALMOHHBIH TPOAYKT, TPE3EHTOBATL €0 M BecTH
Aucryceuro. CrierosarensHo, ACATCIILHOCTHBIA TIONXO/ B M3YUESHHH XUMUK CHOCOOCTBYIOT TOCTHKEHHIO
JAYHOCTHEIX, IIPETMETHBIX | MCTALPENMETHRIX 00pa30BaTEILHBIX Pe3yIbTATOB.
B ocHoBy kypea nomowxews CIIeTyIOLIHE Mien:
® MaTCPHATBHOE CAMHCTRO U B3aMMOCBS3E 00LEKTOR U sABNIEHUI HPHPOIEL;
¢ BCAyMas poib TCOPETHICCKUX 3HAHMIL it 00BbACHEHUS U UPOIHO3HPOBAHUSA XUMHYESCKHX
SIBJICHUH, OL[ENKH HX TPAKTHYECKOM 3HAYUMOCTH;
¢ B3aUMOCBA3b  KaYeCTBEHHOH ¥ KOJIMIECTBEHHOH  CTOPOH  XHMHYCCKHUX 00BLEKTOR
MaTepHaIbHOTO MIpa;
® PAa3BHTHC XHMHYCCKOH Hayku u TIPOM3BONICTBO XHMHYCCKHUX REIUECTR U MaTepHAIOB JTs
YHAOBIETROPEHHS HACYINBIX NOTPeGHOCTEH YeioBeka ¥ 00mIecTBa, PemieHUs THOBAILHLIX
IpOOIIEM COBPEMEHHOCTH:
¢ TCHCTHYECKAS CBA3h MEKY BEICCTBAMY.

* Pasputne nosmararennmiex HHOTEPCCOB, WHTCIUICKTYaNBHLIX W TBOPYECKHUX CcmocoOHOCTeIH
YHaIuXcsl B TIPOLECcCe H3YYEHHS HMU XHUMHYECKON HAYKH M ¢ BKIaga B COBPEMEHHBIH Hay4HO-
TEXHUYECKHH 1Lporpece; Gopmuposanme BDKHCHIIMX  JIOTHYECKUX OlICPAIMH  MBIHLTEHS (anamus,
CuHTE3, 0bobuIEHHE, KOUKDPETH3aLHA, CpABHENHE W AP.) B NIPOLECCe N03HAMHS CHCTEeMLI BayKHCHIIIMX
HOHSATHH, 3aKOHOB H TEOpHii 0 COCTaBe, CTPOCHUM B CBOUCTBAX XAMHUYCCKIX BEILICCTB.

* Bocimranue y6esxnéunocrn s TOM, 9TO NPUMEHCHUE [OJYYCHHBIX 3HaHull 1 YMCHHH 110 XUMMH
SIBIISIETCH OOBLEKTHRHOMN HEOOXOAMMOCTHIO st Oesonacuoi paboTsl ¢ BemecTRAMH U MatepHaiaMu B
O®ITY ¥ Ha IpOU3BOCTRE.

* [IpoexrupoBannc u PCANU3ATS BLUTYCKHMKAMH OCHOBHOM IIIKOJILT MHYHOH 0OpazoBaTembHOMN
IpackTopuu: BLIOOP poduis obyaenus B CTapmiel WIKOJIE HIIH TPO(ECCHONANEHOI0 obpaszoBaTensuoro
YUPEIKICHHS.

* OBjlamenne KIrOYCBBIME KOMIICTEHTIHSIMHE Y4COHO-I1031aBATCIILTBIMHY, HH(OPMAUMOHHBIMHU,
HUEHHOCTHO-CMBICIOBLIME, KOMMYHHKATHBHEIMI,

His nocruxenns stux nencii » KYpCe XUMHM Ha CIYNEHH OCHOBHOTO OOMIEro o0pazoBatus pemarorcs
CICHYIONHE 32 AYM:
*  (opmupyroTCa 3HANMS OCHOB XUMHYIECKON HAYKM — OCHOBHBIX (axToB, nousTHI, XUMHIECKIX
33dKOHOB M TCOPHH, BBIPAKEHHBIX HOCPEICTBOM XMMHYECKOTO SI3bIKA;



' PasBMBaIOTCH yMenms HaOmonats W O6LIcHsior XUMHHCCKHC SBICHUS, IPOMCXONAIIUC B
TIPUPOJIE, TADOPATOPHBIX YCIOBHSIX, B OBITY ¥ Ha IIPOU3BOJICTEE;
*  HPHOOPETAIOTCH CICHUANBEHBIC YMEUHS M HaBBIKH 110 6e3011acHoMy OOPAINEHNI0 ¢ XIMHYCCKIMH
BEMICCTBAMA, MATEPHATAMH U TTPOLECCAMN;
*  (OPMHUDPYETCS ryMaHuCTHYECKOE OTHOINCHHC K XHMHU KaK [POM3BOIUTENBHON CHITe obectsa, ¢
HOMOIIBIO KOTOPOH penrarores riodaibane IpOBIIEMBI YeI0BEYeCTRA;
*  OCYWIECTBIACTCS MHTETPALIUS XHMHYCCKOI KapTHHLI MEpa B CAMAYIO HAYYHYIO KapTHILy.
PaGouas nporpamma pcalusyercs Ha ocHose YMK  cosnanmoro IO/ PYKOBOJACTBOM
["aGpuensnaO.C.
1. Tabpuemsn O. C. Xumus. 8 xace - YIeOHuK U1 06Te06pa3oBaTe LIbIX opranusammii / O. C.
Iabpuensn, U. T Octpoymos, C. A. Craukos. — M. IIpocsemenue, 2021
2. Tabpueisn O. C. Xumus, 9 kiace - YHEOHHUK 1714 0611e00pasoBaTeILHEX opranmzammit / 0. C.
I'abpuensn, 1. T Ocrtpoymos, C. A. Craixos, — M.: lIpoceemenmue, 2021
YucOHuKHM  cOOTBETCTBYIOT Denepanbaomy TOCYapeTBCHIOMY  00pasoBaTe/ILHOMY
Cranpapry. Pexomenosann MuUHHCTEPCTROM IIPOCREmIeH s Pocentickoit ®ejepanumy.
Ilporpamma paszpaborana » COOTBETCTBHH ¢ y4uebubM mmanoM MKQY bonpireanabyxcxoit
COIIl s YPOBHsl OCHOBHOIO oOmero o6pasoBaHus c HCIIOJB30BAHHEM  COBPEMEHHOTO
obopyjoBanus weuTpa CCTCCTBEHHO-HAYYHOH W TEXHOTOTHYCCKOMN naupasiennocty  «Touka
pocra». Ha 6asze nemrpa «Touka pocta» obccleunBaetes peanmzaius 00pasoBaTenbx
HpOIrpaMM  CCTCCTBENHO-HAYYHOW M TeXHONOTHYCCKON HalpaBIIeHHOCTEH, pPa3spaboTaHUBIX B
COOTBCTCTRHM € TPeOOBAHUAMHA  3aKOHOJATCIBCTBA B chepe obpasoBanus uw ¢ YyUETOM
pexkomMenanuii PesiepatsHOro oneparopa y4eOHOTrO npernmMera « XaMusy.
2.06masn xapakrepucruka yaedmoro 1npejamMera
B coorBercTRUM ¢ (hermepaibEBIM rocymapeTBeniBM 00pasoBare/bHBIM CTAHAAPTOM OCHOBEHOTO
o0Imero obpa3zoBanus yuarmecs 0JGKIE OBJIA/ICTE TAKUMH [103HABATCILHEIMU YYCOHBIMMT NEHCTBUSAMM,
KaKk yMEHUE (OPMYIMPOBATH npoOJIEMy M TIHIIOTE3y, CTABHTH Teid W 3a/1a4d, CTPOWTH ILJIAHEI
AOCTHGKCHIA [CIICH W PETICHHS HOCTABNCHHEIX 34/1aY, HPOBOTHTEH SKCHICPHMENT H HA €r0 OCHOBE JIEATh
BRIBOLILL M yMO3AKINIOYEHHs, UPEJCTABILITE UX W OTCTAHBATH CROKO TOUKy s3penus. Kpome sroro,
YAaIHeCsa NOJDKHBI OBITAJIETh IPHEMAMHE, CBI3AHHLIMH C OIpPENCICHUEM ITOHSATH]: OIPaHHYMBATE WX,
OITHCEIBATL, XAPAKTCPU3OBATE U CPABHHBATE. CiieloBatenbHo, UPH H3YYCHEH XUMHH B OCHOBHON HIKOJIC
YHAIMCECs, JIODKHBL OBIANETh yueOHLIMU AeHCTBHAMM, TO3BOJISIONMMHA UM JIOCTHYE JIHYHOCTHBIX,
[IPCAMETHBIX U METATPE/IMETHBIX 00pa3oBaATEIBHEIX PE3YJILTATOB.
IIpejyiaraemas mporpamMma mo xummn PACKpbIBACT BKNaX y4eOHOTO HpeiMera B LOCTIDKEHHUC
LETNeH 0CHOBHOIO 001mero o6pasoBanus 1 ONPEICIIHACT BOKHEHIUME CO/IEPIKATEIBHEIE JIMHHU HpejMera:
* «BELICCTBOY» — 3HAHKE O COCTABE H CTPOSHUH BELIECTR, HX CBONCTBAX I OHOJIOIHYECKOM 3HAYEHN;
* (XMMHYCCKasl PCAKIMs» — 3HAHUE O IPEBPANICHUIX OJTHHX BCIIECTB B JIPYTUe, YCIORUSAX IIPOTEKaHuUs
TAKHX NPCBPALIEHHE | CIIOCO0AX yIPABIECHHS PeaKIIHAM:
* (IOPUMCHCHUC BEMIECTBY» — 3HAHUE M ONLIT GE30macHoro OOpameHus ¢ BemecTBaMy, MaTepHallaMH |
lponeccamu, HCOOXOMMBIMH B OBITY U Ha IIPOU3BOJICTEE;
* (ISBIK XMMHH» — OICPHPOBANHE CHCTCMON BAKHEHIIMX XHMHYCCKHX TOHATHH, 3HaHWE XMMHUYECKOM
HOMCHKIIATYPBL, a Takxke BIAJICHUE XHUMHYCCKOH CHMBOTHKOI (xuvmgeckuvu  hopmyiaamMu  u
YPaBHEHHUSMH).
3. Mecro yueGnioro npeamera B y41ebiom niane
XuMUs B OCHOBHOH WIKOTC usydaercda 8 u 9 wiaccax. Obuiee THcTo y4cOHBIX 9acos 3a 2 rona
oOyuenns cocrapiaer 138,13 Hux 70 (24 B nesiemo) B 8 kiacce, 684 (2 waca » Heuemo) B 9 xnacee.



Ipearaeamrit KYPC XOTsl ¥ HOCHT OOILEKY T TY prbIit XapaKrep u He CTaBuT 3a7auy npodeccHoraLHOM
TMOATOTOBKY 0GyHalonuxcs, Tem He Memee TTO3BOJIACT UM OTIPEACIHTLCS ¢ BLIGOPOM 1Ipodumits 0Byucins
B CTapieit mkomne,

4. Hennocranie OPHCHTHDBI cofepranns yuebnoro npeamera «Xumus
Yuebnsiit npenmer «Xumus», B comepxanym KOTOpOTO I7IaBHEIMH KoMIOWeHTaMY sBIsIOTCS Hay9HE]E

dopMupoBanus  cucTeMET nennocred. TloswaBare/ninas dynxrus  yaetnoro upenmera  « Xumusy
SAKIOYAETCS B CIIOCOOHOCTH €10 COLCPXKAHUS PASBHBATE TICHHOCTHEIC Ka9ecTBa y yuammxes.
IMosnaBarensuwie UCHHOCTH: OTHOWICHNE K XMMUYECKiM SHAHHAM Kak ONHOMY W3 KOMIOHCHTOR
KYTbTYPEL 9YelioBeKa Hapsmy ¢ APYTHMH €CTECTBCHHOHAYYHBLIMK SHAHMAMM; OKpy:KalomieMy MHDY Kak
MHUPY BEINECTB U MPOMCXOUILIX ¢ HUMHK SBIIEHWH; [103HaBaTeIbHOM ACATCABHOCTH (Kak Teopermyc-
CKOH, Tak u IKCTICDUMEHTAILHOH)  Kak HCTOYHHKY 3HAaHWH; NoHHMaHpe: o0bekTuBHOCTH ¥
AAOCTOBEPHOCTH 3HaHMM O RewlecTrax u TNPOUCXOMAMKX ¢ HUMH SBICHUSIX; CIOXHOCTH M DCCKOHEYHOCTH
npouccca 1osHanms (Ha IPHUMEPE MCTOPUH XUMHUCCKHX OTKPBITHI); JCHCTBHS 3aKOMOR UPHPOIBEI U
HEOOXO/IMMOCTH X yieTa o BCeX cepax mesTensHoCTH HCIIOBeKA; SHAYCHUS XHUMIYECKUX 3HANHE uLst
PCIICHAA  T1I00aNBHEIX TTpOGIIeM HCTOBCHECTRA  (IHEPreTHYECKOI, CBIPLEBOH, LIPOIOBOJILCTREHHOM,
3AOPOBbA H JIONTONCTHS YeI0BeKa, TEXHONOrIecKux aBapuii, rnobaipHoi 9KOITOTHH H JIp.).

Heunocrn Tpyna u Gurra: OTHOMICHWE K TPYMOBON NEATCHBHOCTH Kak CCTCCTBCHHOR (u3uuecKoil u
HHTEINMEKTYaThHOIH MOTPEOHOCTH, TPydy Kak TBOPYECKOH JleATC/LHOCTH, MO3BOJLIIONICH NIPUMCHSITE
SHAHUA HA MPAKTHKE; COXPAHEHHE U NoJyICprKanue coOCTBEHIOTD 3UOPOBESL H 3/10POBbSA OKPYKAIOLIUX, B
TOM HuClle Oprauu3anus MHTaHUs ¢ YUCTOM COCTaBa W JHEPreTHYecKoli HEHHOCTH THny; cobmonenue
ITPaBUII OE30IACHOrO HCIIOTB30BaHMS BCUIECTB (JIEKAPCTBEHHBIX LIpenapaToB, CpeicTR OBITOROH XHMUH,
NECTHIHNOB, IOPIOYE-CMAa30THEIX MAaTCpuanoB u /p.) B HOBCENHCBHON AH3HU] 0CO3HANHE HOCTIKEHUS
JITTHOIO yerexa B TPYNOBOH JCATENBHOCTH 3a CUCT CODCTBENNOH KOMIICTEHTHOCTH B COOTBETCTRHH ¢
CONMaIBHBIMU CTAHJAPTAMH | HOCHEAYIOIHM COLHATBHBIM 0JI0OPEHHeM NOCTHKCHUI HayKM XUMHM 1
XHMUIECKOTO IPOU3BOJICTBA LIS Pa3BHTHS COBPEMEHHOTO 00ILECTRA.

Hpascreennsie uemmocry: OTHOWIEHMHE K cebe (Ocoznamue COOCTBEHHOTO NOCTOMHCTRA, YYBCTBO
obmectBenmoro AOITA, JHCIHTIMHAPORAHIIOCTS, 1eCTHOCTS 1 HPaBAMBOCTE, MPOCTOTA W CKPOMHOCTB,
HETEPIIUMOCTE K HCCHUPABE/UIMBOCTH, NpU3HaHue HeoOX0MMocTH CaMOCOBEPITCHCTROBAHMUS), JIPYIUM
TOMAM  (I'yMaHW3M, B3amMHOE YBAKCHUC MEXIY IIOJBMH, TOBAPUIIECKAsT BRAUMOIIOMONTE |
TpeboraTebHOCTD, KOILICKTUBU3M, 3300Ta 0 Apyrux monAx), mpupoze (6epexkioe OTHOIIEHHUE K ec
Gorarctey, mHerepumwmocts K HAPYUICHHSM  OKONOIMYECKHX HOPM u TPeDOBAHH, sKOMOTHYCCKY
I'PaMOTHOC OTHOIICHHE K COXPANCHHIO THApocdepsl, arMochepsi, Mo4BLl, OHocheps!, yenoreTeckoro
OPralin3Ma; ouenKa AeHCTBUS BOTIPEKH 3aKoHAM LPHPOALL, IPHBOJSIIETO K BO3HHKHOBEHMIO rI100aThHBIX
mpodiiem); nonmvanue HEODXOMUMOCTH  YBaXHTE ThIOr0 OTHOILCHHS K JOCTHAKCHHAM OTCYECTBEHHOMN
HAYKH, HCCIEA0BATCILCKON JICATEIBHOCTH POCCHHCKUX y4eHBIX-XUMHKOR (HarproTHyeckue 1yYBCTBA).
Kommynnkarneneie menmoern: OTHOMIEHUE K HOpMaM #3bIKa (ECICCTRENHOIO W XHMHYECKOI0) B
Pa3NMYHBIX  MCTOYHHKAX HH(popMarmmn (taTeparypa, CMH, Wureprer u Jp.); TOHEMAanue
HEOOXO/IMMOCTH: HPHHSTHS Pa3IHYHLIX CPEACTB M IIPHEMOB KOMMYHMKAIMH; IOy9erus uibopmanmm
U3 PasIHYHBIX HCTOMHUKOB; ApryMCHTHPOBAHHOMN, KPHTHIECKOH OleHKy uHpopMaLwy, noayvernol uz
Pas/IAIHbIX UCTOYHUKOB; COOOMICHHS TOYHOH 7 MOCTOBCPHO MH(POPMALHK; sCHOCTH, JOCTYITHOCTH,
JOTMMHOCTH B 3aBHCHMOCTH OT MENH, HOTHOTHL HITH KpaTkocT u3ioxkeHus HH(OpMaImy: CTpemMIICHU
HOHATH  cMbIcs oOpameHsoi K UCJIOBEKY peunm (YCTHOW wu IIHCEMEHHOW); Benenus amanora s
BBIABIIEHUS PA3HBIX TOYEK 3peHHA Ha paccmarpubaemyio undopmarro; BBIDOKCHUS JIMUHBIX OICHOK U
CYKICHUH; MPHHSTHS BRIBOJA, KOTODLIH hopmupyeTtcs B Iponiecce KOMMYHHKAITHH,



dcTeTHYECKHE EHIIOCTH: 103UTHRHOE TYBCTBCHHO-TIEHHOCTHOE OTHOILIENHE: K OKPYXRAIOUIEMY MHDPY
(kpacota, coBepILeHCTRO | TApMOHUSL OKPYKAKOIIEH TIPUPOIBT M KOCMOCA B LICJIOM); TIPUPOTHOMY MHPY
BEILICCTB W WX IIPEBPAINCHHUH He TOJBKO ¢ TOYKU 3peHMs LIOTpebuTEI, a KaK K HCTOYHHKY MPEKPACHOrO,
TAPMOHHYHOIO, KPaCHBOIO, TOIIHHSIOMCIOC 3aKOHOMEPHOCTSM, MPONOPUHONATEHONO (Ha upumMepe
B3aHMOCBA3Y CTPOCHHUSI U CROMCTB ATOMOB M BEINECTB); BBIMONHEHUIO YICOHBIX 3a/@4 Kak K rpoueccy,
AOCTaBTAIOIIEMY 3CTCTHYECKOE YIOBOIBCTBHE (kpacuBoe, m3smHOe pemenue WH A0Ka3A- TEJIBCTBO,
UPOCTOTA, B OCHOBE KOTOPOM ICKHT TapMOHHMSA):; MOHHUMAIHE HCOOXOIMMOCTH H306paKerns HCTHHDI,
HAYTHBIX 3HAHWH B 9yBCTBEHHOH (opme (Hmanpumep, B TpomsBesenmsx HCKYCCTBA, IOCBAIICHHLIX
HAayTHBIM OTKPBITHAM, YYEHBIM, BEIIECTRAM H UX IPEBPALLEHUAM).
3. JImanocTabe, MeTanpeaverusie u MPEAMETHERIC PE3YNBTATHI 0CBOCHHSL KYPCA XHMHH

Ilo 3apepmenuio kypea xumun na srame OCHOBHOTO 0011Cr0 00pasOBAKS BBILYCKITHKH OCHOBHOM
TIKOIIEL IOIKHBL OBIA/IETh CIICAYIONMY PE3yTBTATAMH:
JluqnocTbie pesyabTaTe:
1) ocosmanme croeit sTHMUCCKOH TPMHA/UISKHOCTH, 3MAHUC MCTOPUE XMMHMM M BKIA]a poccuiickoi
XAMUYECKOH HayKH B MEDOBYIO XHMHIO;
2) dopMHEpOBaHHE OTBETCTBEHHOTO OTHOMIENMS K IMO3HAHMIO XHMHH; I'OTOBHOCTH M CIIOCOGHOCTH
YHALUXCA K CamMOPasBUTAIO M CaMOOBpPa3oBanmI0 Ha OCHOBE M3Yy9IeHHBIX ()AKTOB, 3aKOHOB W TCOPHI
XMMHH; OCO3HAHHOTO BbIOOpA U MOCTpOEHHE HHIHMBUYanbHOH 00pasoBaTebHON TPACKTOPHH:
3) bopmuposanve nenocTHokM CCTCCTBENNO-HAY THOR KapTUHEI MHPa, HEOTHEMICMON 9acThio KOTOpOii
ABJIACTCS XMMUYECKAs KapTHHA MHPA;
4) omnmanexue COBPCMCHHLIM S3BIKOM, COOTBETCTRYIOUM YPOBHIO Da3BUTHA HAyKM W OOHICCTBEHHOIN
TIPAKTHKH, B TOM 9HCIIE U XHMHYCCKHM:
5) OCROCHHE COMMAILHELIX HOPM, IIpaBAIT LIOBEJCHHS, POJieH B GOPM COMMATBHON JKI3HH B coLmyme,
IPHPOZIC M YACTHOH >XU3HH Ha OCHOBE DKOIOIHYECKOMH KYILTYPBl 1 OesomacHoro obpaiicHus c
BCIICCTRAMM M MaTepHallaMHu;
6) dbopMupoBanHe KoMMyHHKATHBHON KOMIICTCHTHOCTH B ODIUECHHH CO CBEPCTHUKAMH 1 B3POCHBIMHA B
mporecce  00pazoBaTeLHON, OOIIECTBEHHO LIOJTe3HOM, yqeﬁﬂo-HccneﬂoaaTenbcxoﬁ, TBOPYCCKOH W
APYTHX BH/IOB NCATCHLHOCTH, CBA3ANNBIX ¢ XHMUEH.
Meranpenmernsie pesynbrare::
1) onpencienne meneii cobersennoro 00y9eHHs, MOCTAHOBKA M Qopmynuposanme s cebs HORBIX
3aay;
2) nIaHUPOBAHME 11y TEH JIOCTIKCHHS JKeTacMOoro pesynbrara 00y9IeHUs XUMAH KaK TCOPETHYCCKOTO, TAK
H SKCICPHMEHTANBHOIO XapaKIepa;
3) cooTHeceHWe CBOUX IeHCTBHI ¢ IUIAHUPYEMBIMI  PE3YJIbTaTAMH, OCYIIECTBICHHE KOHTPOJIsl CROEH
ACITEIEHOCTH B IIPONECCe NOCTHXCHUS Pe3yabTara, OLIPEIICIICHUE CLOCOBOE JCHCTRMM TIPH BLITONHCHHH
1abOPATOPHBIX M MPAKTHICCKAX PAGOT B COOTRETCIBHL ¢ MpaBUIaAMY TEXHUKK Ge30TacHOCTH:
4) OmpeneleHME WCTOYHHKOB XHMUUCCKON HH(ODMAIINM, UHONYYEHHEe U  AUATH3 ¢€, cozmanue
HE(POPMATHOHHOTO IPOJYKTA | €10 TIPE3CHTALM;
5) HCHOMB30BAaHHE OCHOBHBIX VHTE/NCKTYANBHBIX  OLCPAUMi: aHai¥3a ¥ CHETe3a, CPABHCHUST W
CHCTCMAaTH3alMA, O0OOIIEHHs M KOHKPCTH3AUMH, BBIBICHHE OPHYMHHO-CIICACTBECHHBIX CBSIZeH |
MOCTPOCHHE JIOTHYCCKOTO PAaCCyX/IEHHS U YMO3aKITFOUCHUS (MHJlyKTHBHOTO, JCIYKTHBHOIO © 1O
aHAJIOIMK) Ha MaTepuae CCTECTBEHHO-HAYUHOIO COICPIKAHUS:
6) yMenHe co3uaBath, IPUMEHSTE W Ipe00pasOBHIBATE 3HAKH W CHMBOJILI, MOJCIH H CXEMEL JULSL pelleHwst
Y4eOHBIX M TIO3HABATENLHEIX 3421,
7) dopMEpoBanKe U PasBHTHE 3KOJOTHYCCKOLO MBIIICHHSA, YMEHHE UPUMEHSTE Cro B MO3HABATCILHOM,
KOMMYHHKaTHEHOHU, CONMAILHON MPAKTHKE U IPODHECCHOHATBHOM OPHUCHTAITHH;



8) resepuponanme wiei u OUPEICNCHUE CPEACTB, HEOOXOTUMBIX TS Hx peanizanuu.

Ipeamernsie pesyanrars::

1) ymenue obosuauars xumuveckne HIEMCHTLL, IA3BIBATE X M XAPAKTEPU30BATE Ha OCHOBC IIOJIOKCHUS B
leproaeckoi cucreme J1. U, Menjceena;

2) dopmyimposanue M3YUCHHBIX NOHSTHI BEINECTBO, XMMIYCCKHI BJICMEHT, a10M, MOJICKYJIA, HOH,
K4THOI, aHMOH, TIPOCTOE H CIIOKHOE BCIIECTRO, XHMITYCCKAA PCAKUMS, BUABI XHMUICCKHX peaknuit u .
| 95

3) onpenenente 1o bopmynam cocrapa HCOPranwYecKuX U OPraHmyecKux BEINECTB, BAICHTHOCTH aTOMOB
XAMUYCCKHX 3JIEMEHTOB UITH CTCLEHH UX OKU CIICHUS;

4) nounmanue HHbOpMaLEH, KoTOpYIO HCCYT XMMUYECKHE 3HAKH, YOPMYIIBT U YPaBHEeNus;

5) ymenme KiIaccupuuupoBars 1pocTsic (MeTaiuel, wemerammL, 0J1aropojiHsle Taskl) W CHOKHER
(bunapirre coepmnenus, B Tom HHCIIC H OKCHMIBL, & TaKXe IHAPOKCHIE — KHCIIOTBI, OCHOBaHMSI,
aM(pOTePHBIC TMAPOKCHIBL — ¥ COJIH) BelecTBa;

6) popmymuposanue LICPHOJIMYCCKOro 3aKona, obricienye CIPYKTYPBI M HH(OPMALKH, KOTOPYIO Hecdt
MCPHONIMMECKAS  CHCTEMA  XUMHYECKHX  3IeMEHTOB A. Y. Menyeneena, PacKkphiTHE 3HAYCHUS
MEPUOTHYCCKOI0 3aKOHA,

7) ymenue xapakTepusopars CTPOCHHC BELIECTBA — BU/THI XUMHYECKIX CBA3CH 1 THITBI KPUCTAITUICCKIX
peméTroxk;

8) OTMCaHHE CTPOCHHA aTOMOB XUMHYCCKHX 3ICMEHTOB ¢ MOPALKOBLIME HOMEpamu 1—20 u 26,
orobpaxkeHue nx ¢ HOMOTITBIO CXEM:;

9) cocrasieune (hOPMYIT OKCHIOB XUMHUCCKHK SJICMCHTOB M COOTBETCTBYIONTHX UM IHIIPOKCH/IOB;

10) nauucanwme CTPYKTYPHBIX (hopmyi MOTICKYJISPHBIX  COCAMNCHIE 1 hOPMYIILITBIX CAMHMIT MOHHEIX
COCAMHCHHH TI0 BAIEHTHOCTH, CTCIICHH OKHCIICHUS WA 38psi/Ty HOHOB;

11) ymenne hOopMyTHpPOEATE OCHOBHBIE 3aKOHEI XHMHH: [IOCTOSHCTBA COCTABA BEIICCTB MOJIEKYISIPHOTO
CTPOCHHS, COXPAHEHUS MACCHI BEMIECTS, 3aKOH ABoraspo;

12) ymenmue (hopmymaposars, ocHOBHLIE TOJIOKCHHA  aTOMHO-MOJICKYJIAPHOLO YYECHUs. 4 Teopuu
SIEKTPOIMTAYCCKOM THCCONMAIIHH:

13) onpenenenne HPH3HAKOB, yCIOBHI IIPOTEKARMS U IIPEKPAICHHST XHMAYECKHX PeaKITHii;

14)  cocrasnenne MOJICKYJADHBIX  YPABHEHHH XUMHYCCKHX peaKuui, MOTBEpKIAIOIMEX  06ITHE
XHMHUHCCKHE CBOMCTBA OCHOBHEIX IJIACCOR HCOPraHMYECKUX BEMICCTB ¥ OTPaxKAaIOMIHX CBS3H MEX Y
KJiaccaMy coeaMHeHMif;

15) cocramicnuc ypasnenuit PEAKTIHH C yHaCTHEM JIEKTPOIIMTOB TAKKE B HOITHOMH (hopme;

16) onpenenenne o xumugeckim YPaBHCHUAM NPUHA/UICKHOCTH PEaKIMil K OMPENCICHHOMY THILY HITH
BHJLY;

17) cocrasieume YPaBHCHME  OKHCITMTCILHO-BOCCTAHOBUTEIBHELX peakmuil ¢ MOMOIULIO MeToxA
IEKTporHOrO Gananca;

18) npumencnue momsTHE «oxmCIeHHEY ¥ «BOCCTAHOBJICHMC) JUIS XapaKTEPHCTHKH XWMHUCCKHX
CBOMCTR BELIECTR;

19) onpenenenwe ¢ nmomompio Ka9CCTBCHIBIX peakUWH XJIOpHI-, cyubdar- u KapOoHaT-aHHOHOB H
KaTHOHa aMMOTHSL B pacTROpE;

20) obksicHenwe BuusmL PasIUYHEIX (haKTOPOB HA CKOPOCTH XHMUYECKHX PeaKITHii;

21) ymeHME XapaxTepH3OBaTh IIONOMKEHHUE MCTAIUIOB M HEMETAUIOR B HEPHOJMYCCKOR CHCTEMe
JIEMEHTOB, CTPOCHHUE KX ATOMOB H KPHCTAILIOB, 0BTIMe (uswraeckue u xumuueckne CBOMHCTBA;

22) o6msacucHue MHOro00pasus IPOCTHIX RELIECTR SBICHHEM AJUIOTPOIIHH € yKasalueM e¢ IpuIHH:

23) ycrarornenue PasIuud# rupo-, Hpo- u JNCKTPOMCTAIUIYPTHH U MIITIOCTPAPOBANKE ITHX paznuyuii
HIpUMCPAMH ITPOMBILLIEHHBIX CIIOCOBOR IIOJLy4eHHA METaJIOB,



24) yvenue namars o0yt XapaKkTCPUCTURY 3ieMeHToR 1, II, VIIA IPymm, a Takke BOJOpOJA,
KHCIOpO/a, a3oTa, cepsl, (ocdopa, yricpona, KPCMHHUA M 00pA30BAHHLIX HMH HOPOCTBIX BEIECTB M
BOKHEHIIMX COCAMHEHHH (cTpoeHue, HAXOMJICHAC B IPAPOAC, MOMYHCHHE, (HIMUCCKHE W XUMEMECKHE
CBOMCTBA, IpUMCHEHHE);
25) ymerue onuceBaTh KOPPO3HIO META/LIOB M cOCOBHI 3aMTLI OT Heg;
26) yMenue IpOU3BOINTL XUMITYECKUe PACYETRI ¢ HCIOMB30BANNEM MOHITHH «MACCOBAS JIOJIsL BEILlECTRA
B CMECHD, (KOJIMYECTBO BELIECTBAY, «MOISPHLIH 065EM» Mo bopmynam u ypapmenmsiv peaxImit;
27) onucanue cBOMCTB o HPAKTHHYECKOro 3HAYCHHs U3YYEHHBIX OPTraHHYCCKHX BEIECTB;
28) BLIMONHCHHE 0603HAYEHNBIX B IPOrpaMMe  HKCHEPUMEHTOB, PACHO3HABAHUC HEOPTaHUYCCKIX
BCIICCTB IO COOTBETCTBYIOMIUM MPH3HAKAM;
29) cobmonenne upasmui Gezonacoi paboTHI B XuMuieckom xabumere (naGopatopun).
Cucrema onenxcn:
1. Ouenka yeTHOrO oTBeTa
OrMmerKa «5»:
= OTBCT OJIHBIHA U IPABUIBHBIN HA OCHOBAHUH H3YYCHHBIX TEOPHIA;
- Marepuain M3JIOKEN B ONPEICHeHHOH JI0IHYeckoii HOCHEIOBATCIILIIOCTH, JIMTEPATYPHBIM
SA3LIKOM;
- OTBET CaMOCTOATENLHEIH.
Ormerka «4»;
= OTBET MOJIHBIA ¥ TPARMIBHLIN HA CHO BAHHH HU3YYCHHEBIX TCOPHIA;
- MaTepuall U3JI0KEH B ONPENCICHHON JOTHYCCKOl TOCICOBATENHHOCTH, IIPH TOM JOLYICHEI
/ABC-TPH HECYIICCTBCHHBIE OMHUOKH, HCTIPARIICHHDIE TI0 TpeOOBaHHIOyUITEIIS.
Ormerka «3»;
TOTBCT  LOMULIH, HO INPH  5I0M  JONylieHa cymecrsennas ommbKa wam  oTBET
HETONHLIA, HECBAZHBIM.
Ormerka «2»:
- OpH  OTBEIC ODHAPYKCHO HEMOHUMAHME YHAIIMCAOCHOBHOIOCO/ICPXKAHMSA  YIeOHOIO
MaTepraia HIH JOUYIIEHBI CYMECTBEHNHBIE OUUOKH, KOTOPBIC YYaluies: He MoXer
HCTIPABUTE LPK HABOJIAIIAX BOTIPOCAX YUUTENs, OTCYICTBHE OTBCTA.
2. Ouenxa IKCHEPHMEHTAIbHBIX YMCHHI
OLeHKa CTaBHTCS Ma OCHOBAHMHM HAGMIOLCHUS 3a YHaIHMHCA ¥ MUCBMEHHOTO OTYETA 3a
pabory.
OrMeTka «S»:
- paboTa BBUIOIHEHA TONHOCTRIO 1 TPABHIILHO, CACTIaHb! [IPABUITbHbIE HAGIO NS UBBIBOJIBI;
~ OKCIICPUMEHT OCYMIECTBIICH 110 ILIAHY C YYCTOM TeXHHKH GC30MACHOCTH 1 1paBuI paboTEl ¢
BEMICCTBAMHU HOOOPYA0BATHEM,
=~ IPOSIBJIEHEI OPTAHU3ALHUOITHO - TPYLOBEIE YMCHUS, HOIIEPKUBAIOTCS
YHCTOTA Paboyero MecTa U HOPSUIOK (Ha CTOJE, SKOHOMIO UCIOJIL3YIOTCS PCAKTHBET).
Ormerka «d»:
- paboTa BHIMONHCHA TMPABMIILHO, CjleNAHbI UpaBHILHbIC HAONIONICHHS W BBIBOJIBI, HO IIpH
ITOM SKCTICDMMCHT TPOBCACH HE MOJTHOCTAHIO WITH TOIYIICHET HECYIICCTBEHHbIC OIIMOKH B
pabore ¢ BeniecTBaMu i 0GOPYIOBAHKEM.
Ormerka «3»:
- pabora BBUIONNEHA HPABUIHHO HE MEHEe YeM HAllOJIOBHHY WJIM JIOMYIIEHA CYIECTREHHAs



omubKa B Xo¢ OKCIICpUMEHTA B obbscHen ], Bohopyenn paboThy, B cobmogerin LIPaBH

TCXHUKH Oe3011acHOCTH Ha pabote ¢ Bemecrsamu u obopynoBanmem, KOTOpas ucnpagsisercs
noTpebOBaHMIO yuuTE Ly,
Ormerka «2»:

- HOTIYIUEHLI JIBe (1 Goiee) cymiecTBennmie OLUMOKH B XONC: SKCIICpHUMENTA, B 00BACHCHHM, B

obopmICHHE paGoTh, B COONIONCHHH TPAaBHN TeXHHKH GesonacHocTH mpu pabore ¢
BCHIECTBAMH | 060pY.HOBE:IHHCM,KOTOpBIC}’HaHIHﬁCﬂ HE  MOXKET MCIpaBUTL [ake o
Tpebosanuio yuures:

- paboTa He BLUIONHEHA, ¥ yamerocs ore YTCTBYCT DKCIICPUMEHTAIILIEIC yMEHHS.

3. Ouenka YMeHnii pemars pacyerdbie 3aaaun Ormerica
«S»:

~B JIOIMYECKOM  paccy:Kmennd u pelicomy - HeT  ommboKk, 3ajgaya penlena
PAMMOHATBHBIMCIIOCO60M:
Ormerka «dy»:

~ B JIO'MYECKOM pacCy>KACHHH M PEINeHUs HeT CYHICCTBCHHEIX ONTMOOK, 1O 3ajaya peuicHa
HCPAIMOHAILHBIM CLIOCOBOM, MW JOLYIIEHO He Gogee JIBYX HECYICCTREHHBIXOIIHBOK,
Otvmerka 3»:
~ B JIOTHYCCKOM DAaCCYICHUM HET CYIIECTRCHHLIX OIMOOK, HO JOIYINEHa CyIecTBeHNAS
omubKa B MaTCMaTHYECKHXPACYCTAX.
Ormerka «2»:
- UIMECTCA CYIIECTBCHHBIC OMUOKY B TOTUYECKOM PacCyCHUU U B PCIIEHHN;
= OTCYTCTBHE OTBETA [1a3aj1aHKe.
4. Onenxa THCEMEHHBIX KOHTPOJIBHLIX pator OTvmerka
«S»:
- OTBET NIONHBIA M MIPARMILHBIH, BO3MOXKHA HCCYIMeCTBeHHAs omubKa.,
Ormerka «d»:
- OTBET HEIOJIHBIH HITH JOTTYIICHO He 6oee AByX HECYIIECTBCHHLIX OMTHO0K.
Ormerka «3»:
- padoTa BLITOTHEHA He MeHee Yem HALOJIOBAHY, JONYEHA O/[HA CYIIECTBEHHAS ONHGKA 1 npu
3TOM JIBE-TPHHECYNIECTRCHUDIE,
Ormerka «2»:
- pabora BRIIONHEHA MeHbIE Yewm HATIOTIOBUHY HITH COLCPKHT HECKONBKO CYIIECTBCHILIX
OmmboK;
- pabora HeBEUIONHEHA.
[Ipn omleHKe BHIONHEHHS MHCHMEHIOL KOHTPO/ILHOH pPabOThI HEOOXOMMMO YYHTHIBATS
TpeOOBaHus €AUHOTO opdorpaduueckoro pexim
S. Oneuka Tecrospix pabor
Tectr, cocrosmue u3 msry BOTIPOCOB MOJKHO MCIONB30BATL TIOCIE H3YHCHUS KakA0ro MaTepmala
(ypoxa). Tecr mz 10-15 BOLIPOCOB HCHONB3YCICH UL HEPUOTHYICCKOro KouTpoms. Tecr uz 20-30
BOITPOCOB HEOOXOAUMOMCIIONBL30BATE LIS HTOTOROIG KOHTPOJIS.
IIpu onenusariy ucnomsayeres CITE 1y IOILAS TIKAJIA;
s Tecra 3 5 Boupocon

® HET 01MOOK — ouenka «5»;

® oaHa onmHOKa — onenKa«dy;



® ABE omuOKH — OLEHKAW3»;

* TPH OWHOKH — omenra«2y.
Jng recra wz 30 BOTIPOCOB:

* 25-30 mpaBUTBHBIX OTBETOR — OTMeETKA «5»;
* 19-24 npasuisuex oreeTOR — OTMETKA «4»;
* 13-18 mpasunsisix orBeTOR — oTMeTKa «3»;

® MEHbINE 12 NPaBUILHBIX OTBETOR — 0TMETKA «2»,
Olenka BEIMONHEHUS TecToBLX 3aaHUIt;

*  Ormerka «5»: yuamuiics BBITTOIHAIT TECTOBLIC 3aMadus na 85 — 100%.

o  OrMmerka «dy: YHAUIAHCH BLITOMHIII TECTORRIC 3a/1aHus Ha 65 — 84%.

*  Ormerra «3»: yaaumites BbUIONHI TCCTOBRIC 3aanms Ha 49 — 64%,.

e Ormerka «2y»: YHAIIMECS BBIUTOIHAT TECTOBRIC 3aJ[aHus McHee 9eM Ha 49%.

K0lrrpo.ru,no-nsmepm'enbﬂme MaTepuankl [peJHasHaYeHsl Juls TIPOBCPKH  YPOBHS YCBOCHMS
yaebmoro Marepuana ma ocuoBaHMu 00pa3oBaTeTRHoOro MHHEMYMa cojepskanus o0pazoBanuss n
TPeOOBaBKil K YPOBHIO MOArOTORKH BBIUIYCKIAKOB mIKoN. OHM COCTABJIEHB! HA OCHORE MHOTOJICTHEFT
HCAATOTHHECCKOM MPAKTHKH € Y4CTOM Pa3/HUHLIX METOIHYECKUX Pa3pabOToOK.

1o Bcem rnapam Kypca u HX paszjienaM npeiaracres TEKYIIUH U TeMaTHIeCKU KOHTPOJIb 3HAHUHN U
YMEUHH B hOpME XUMHYECKHIX JIMKTAHTOR U TECTOB, CAMOCTOATENLHBIX W KOHTPOILHBIX padot. 3azanus
000omX BapuanToR paor CXOMHBI ITO COACPIKAHUIO U XapaKTCpy BRINOIHAEMBIX YYEOHBIX JACHCTRHIL

Jlis opranmsanuy dpdexTrBHON paGoThl Beero Kacea C YHCTOM MITMBHJYATRHEIX CITOCOOHOCTE]H
K&KNOr0 yHamerocs B psijue paboT, BXOAATIHX B nocobue, npencrasiens 3a0anms PA3IHYHEIX ypoBHEH
CIOXKHOCTH.

Hesamenmveiv noMonmamkom TIarora B KOHTPOJIE 3HAHU ABIAIOTCS 3a/EHUS B topme Tecra. Mx
MOZCHO HCIIONL30BATE HA PASHBIX JTaNax yIebHOro porecea:

* TP M3YYCHHUH HOBOTO MaTepuana;

* Ha OTane 3aKpeIICHus U3YIEHHOIO Marepuana;

" Ha ypokax oGobmaromero nosropenns:

* UPH TEKYIUCM M TEMATHYECKOM KOHTPOJIC SHAaHMH, YMCHHH M HABLIKOB YHaLIEXCs;

* 1IPH MMOZITOTOBKE YYAIIUXCA K IK3aMeHaM KaK B YCTHOH, TaK U B HUCLMEHHOH (opMe, 0coGenHo &

(popme ET'D.

ot kasxpo#t rembr u ec pasueion TIPCIUIONEHBI TCCTOBBIC 3a/aHus PA3HOIO YPOBHS CITOXHOCTH B
ABYX BapHaHTax, paccuumranusic Ha 15-—35 wmuH nwiu ua Henbld ypok. Jjist BBICTABICHMS OUCHKH
IIpedJiaraeTcest HCIONb30BATh CITCTYIONLYIO IPOUEHTHYIO LIKAJY:

35% Bemomene 3aannii — orenka «2;

36—61 % — onenka «3 »;

62—85% — ouenka «4 »;

86—100% — oucnka «5».

B saBucmmocru ot pesyvisrator BBITOIHCHHUS PAOOTEI yUUTENh MOXKET BHOCKHTE B IPCJUIOKEHHYIO
CHCIEMY OLCHHBANMS KOPPEKTHBbL, IIOCKONBKY OCHORHAS L& KOHTDOJIS B JIAHHOM Clly4ae —— fe
COOCTBEHHO BBLICTABNICHUE OLECHKH, & OLIPE/ICIICHUE YPORHS YCBOSHHS yUAIHMUCS y4eOHoro Marepuania u
HATpaBIeHIH fallbHeHTci paboThl HAll TORBILICHIEM Ka4ecTBA 3HAHUH

3ayarmme nox mudpoii 1 onenusaeTes 3 Gamnmamu; nox mmdpoii 2 — 5 Gaiamu; nosn mudpoii 3-8
Oamamn. 3agamms, orMevyenymie ¥, — JUsL MEJIMBHAY/ILHOTO BBIIIOJTHEH S,

Eennm me yxazano HHOE, KaIbIil OTBET YACTEH OlNCHUBACTCY:

* 9acTH A — 2 Gamamu;



* uactu B — 4 bawramu;

* vacta C - 6 bamamm.

Oanako HE Bee ywammecs UPHCTYMaT K 3agaHusM dactu C u Tem 6ojice BBIMOTHSIOT HX
TONHOCTEIO. YTOOHI OBBICHTH MONOKHUTCIBHYIO MOTHBAIHIO K BbIIOIHEHHIO 3anauumii yacta C, yuureis
MOKCT O0BABUTH O BHICTABICHUM 110 PE3YIBTATAM TECTA ABYX OLICHOK: I€EPBOH — 3a yactu A u B, a Bro-
por — 3a yacte C — ¢ ucmolib30BaHueM TPOTICHTHON UIKAIBI ONEHKH 3HAIMIA.

Borpockr s BeeX BHAOB KOHTPONS 3NMAHME COCTABICHBI TAKUM 00pasoM, 9TOOKI IEHaror ¢ ux
TIOMOTIBI0 MOT BBIABHTE 3HAHMS YUYATIHXCS 10 BCEM Y3TOBBIM BOILIpOCAM TNaBbl M pa3jiella KaK Ha
0azoBoM ypoBHE, IIe HCOOXOIAMO TONBKO BOCTPOM3BELCHUE YYeOHOTO Marepuana, Tak W Ha
YCIOKHEHHOM YPOBHE, IIe TPedyercsi yMeHWe aHaIM3MpOBATh M CPAaBHUBATL JIaHHBIC, IIPUMEHSIS
TBOPYECKUE CITOCOOHOCTH.

Bee obywaromue Brabl konTpons UPCALOJIAratOT KOIUICKTUBHYIO JEATENBHOCTL YYAlIUXes mubo B
nape, 100 B IpyTIie # cCaMOIPOBEPKY.

llpa noaroToBKE K KOHTPONBHEM paboTaMm HEOGXOTHMO 00paTuTh BUMMaNMe Ha 3aJaHEs YPOKOB
obobmatoutero mosropeHus. B stom cayuae yHalldecs B COOTBCTCTBHM CO CBOHMH CIIOCODHOCTSIMH
OUPCAEHISIOT JuLsk ceOst 3a/1aHHsl, KOTOPHIC MOI'YT BBITOTHUTE.

PacueTHBIC 3a1a4u pa3TAYIBIX THIIOB U YPOBHEH CIIOKHOCTH IIPECTARICHEL B IOCOOHH GlroKamu, a
TAIOKE BKIOYCHLL B PAsHBIC BH/IbI KOHTPOJIA 3HAHKH, YYUTCIL MOKET TI0 KEIAHMIO BKTIOYATE UX KaK
AOTIOJIHUTCIBHOC 3aJaiue B MOOOM BUJI KOHTPOJIA MM HPCUIAraTh YYANIAMCS OTAEIBHbIE CAMOCTOS-
TENMbIbIE pabOThI 110 PEMIEHMIO O J00HEIX 3a)1a1.

IIposeacnne XUMUIECKOTO UKTANTA

3ajanus st 000WX BAPHAHTOB KPATKO 3alUCHIBAIOTCS HA TTHICROM CTOpOHE JIOCKW WM Ha
KOMOTPAHCIIApAHTE; OTBETHL HA BOIIPOCKHT KEIATE/ILHO HAIMCATE Ha 00paTHOM CTOPOHE IOCKH WM TAKKE
Ha KOAOTpAlCIapanTe. YUuTIeb 3a4NTHIBACT COUCPKAHUE BOTIPOCA, YYALMCCH 3AMACHIBAIOT OTBCT B
TeTpajisIx.

ITo oxonuanuu guKTaHTa TPOBOIUTCSE CaMoIIpoBepKa:

* OmHOOK HET — OIEeHKa «3»;

* DOnyweHsl |—2 oMoy — «4»;

* JTOIYIUEHB! 3 OUIMOKH — «3».

B 32RHCHMOCTH OT CTENCHW HOArOTOBIECHHOCTH YYaAIXCS YYHTETb MOXKET HM3MECHHMTh KpPHTEpuii
OTICHKH padoT B IOJIB3Y YIEHUKA.

Conepxanne yueduoro npejamera
Xumus 8 kiacc
(70 uacos., 2 waca B HeaETIO)
Havansusie noustrust u 3akoust xuvuun(21 qac)

Tena u emecrsa. CpolicTpa BermecTs. DTalIOHELIE buzruecKkne CROMCTBA BEIECTR. Matepuaisl 1
Marcpuanoseaienue. Poib XUMUM B JKM3HH COBPeMEHHOrO 06mecTBa. OTHOWEHHE OBIIECTRA K XUMMK:
xeMorIns 1 XeMohobus.

Metonsr  m3yucHus xumum.  Habmoucuue. DKCIepUMEHT. Monenuposanne. Mopenu
MaTepranbHbIC U 3HAKOBLIE FITH CUMBOJILHEIC.

lasr1. XKuaxocru. Trépipie BemecTra. Baanmmsie MICPEXObL MCKIY AarperaTHbIMKA COCTOSHUSIMHU
BEIECTBA: BO3ronKa (CyOIMMaIma) u jiecyOnuMaus, KOHJIEHCaIUs ¥ Helapelue, KPHUCTAIUTM3AIUs |
IJIaBJeHue.

Ousnyeckue ssiueHus. YucThle Bemecrsa 1 cMecu. [ OMOreHHbIe 1 rereporennsie eMmecu. Cmecu
rasoo0pasHbic, Kujkue ¥ TBEpAbie. CIIOCODB pasicieHus cMecei: IICPCIOHKA, WM JTHCTHIUTSIMS,
OTCTaMBamie, (UILTPOBAHHUE, KPACTAIIN3ALMS WM BLIIAPHBANYC. Xpomarorpadus. [Tpumencuuc 5THx



CIocod0B B 1abopaTopHOi mpakTuke, Ha ITPOH3BOJICTRE U B OBITY.

XUMUYECKAE 3]IEMEHTHL. ATOMBI | MoneKynsl. Ilpocteie u cioxubIe BemecTsa. Annorponus na
OpuMepe kucaopoya. OCHOBHBIC IIOJIOKEHHS ATOMIO - MOJICKyIAproro  yuenus. HMonsl. Bemecrsa
MOIEKYJHPHOIO M HEMOJIEKYTSIPHOIO CTPOCHHUS.

3maKy (CHMBOJNEI) XUMHYECKHX 3JIEMEITOB. Mudopmamms, koTopyro HecyT 3makm XAMHYECKHX
DIEMEHTOE. DTHMOIOIUS HA3BANU HCEKOTOPBIX  XUMHYECKHX sieMeHToB. [leprmoamaeckas TaGmura
XUMHIECKUX oyieMenToB J[. M. Mengeneena: KOPOTKONUCPHOMHBIA ¥ JUIMHHONCPHOMIEI BAPHAHTEL
Llepuomer w rpynumer. Tnasuas ¥ mo6ounas HOATPYTIIBL, Ml A- u b-rpynnsl. OTHOCHTEBHAS aTOMuas
Maccea.

Xumuueckue Gopmynsl. VHaexcs u koo unmentel. OTHOCHTCILIAS MOIICKYJISIpHas maccea.
Maccosas ot xuvmgeckoro aeventa s coemnenny. Mudopmarms, KOTOPYIO HECYT XHMHYCCKHE
(bopMyIEL

Banentiocts. Crpykrypusie opMysBL. XuMHYECKHE AMEMCHTLI ¢ TOCTOSHHOH ¥ NePEMCHHOM
BATCHTHOCTRIO.  BEIBOA  (OPMyJbl COSNMHEHHST MO0  BATCHTHOCTH. Omnpernenerme  BancuTHOCTH
XUMUYECKOTO 37EMCHTA 1O hopmyste Bemectra. CoCTaRTeHUe HAZBANHH COCHUHENHH, COCTOSsIIUX U3
ABYX XHMHUYECKHX IICMEHTOB, MO BaJICHTHOCTH. 34KOH [OCTOSHCTRA COCTAaRa BEHICCTR.

XuMU9ecKue peakiuu. PearcTbl MPO/yKTel peakiuu. llpusmaky xumuueckux peakiui.
VenoBus UX MpoTeKaHus npexpamenus. Peaknuu ropenus. DxsorcpMuveckue u SHIOTEPMHYCCKHE
peaxIuy.

3aKOH COXPAaHEHHMS MACCHL BeIecTB. XHMUYECKHE ypaBHcuud. CocraBieHue XUMHUCCKUX
ypasnenuii. Mudopmarus, KOTOPYIO HECET XMMHUYECKOE YPaBHCHHE.,

Kiaccuduranus xumuyeckux PCAKUHUH 110 COCTABY M YMCIY PCAICHTIOB W MPOAYKTOB. THIIEI
XAMHUCCKHX PCaKIMH. PCakinu COe/IMHCHMUS, PasioKeHUs, 3aMEIeHHs U OOMeHa. Karammsaropnr u
Karamms.

JemoHcTpanuu
*  Komnexuus MaTepuanor u usienuii w3 Hux.
*  Moyenu, ucnons3yemsie Ha ypokax (puswkn, Groorun u reorpadum.
*  OObEMEBIC M MAPOCTCPIKHEBBIE MOJICIH HEKOTOPBIX XUMUYCCKHUX BENECTR.
*  Mozenu kpucTanIMYeCKUX PEIETOK.
* Cobupanue npubopa /uis HOIy9eHHs rasa u LIPOBEPKA ero Ha I'ePMETHIHOCTE.
* Bosrouka cyxoro nanma, #oya unu HadTaMHA.
* Arperaruble COCTOSIHHUS BOJIBL.
* Pasperncune ByX HeCMEIUMBAIOIIXCS KUAKOCTEH ¢ TTOMOLLBIO AETATENEHOM BOPOHKH.
*  Juctwiarop u ero paGora.
* Yeranoska U QriILTPOBAHAS U 66 pabora.
* VYeranoska JUia BeHIapEBanms 1 ¢ paboTa.
*  Korexius 6rrroBeix npubopos jus (GUILTpOBaHUs BO3/YXA.
* Pasuenenue xpacsiero Bemecrsa romactepa ¢ momornbio GyMakIoi Xpomarorpapun.
*  Mozenu amnoTponEex MoubHKaNmil yiepoja u CepEhL
* Jloayacuue osomna.
* Tloprpers: Y. 4. Bepuennyca u JI. M. Menucncesa.
*  Koporkoneprommniit u jumnnonepuo it BapuanThl [lepuoguyeckoit cucremsr J1. .
Menneneena
* Konerpynporanue mapocrepicaensix Moeeit MOITCKYIL.



* Anunapar Kunna.
* Pasnoxenne Guxpomara amMomus.
* Topenue ceprr u Marauesoii JienTh.
* lloprpersr M. B. Jlomonocora u A. JI. JlaByaspe.
*  ONBITEL MIMOCTPHPYIONIHE 3aK0H COXPaHCHMS MAacChl BELICCTB,
* Toperue docdopa, pacrsopenne IPOAYKTA rOPCHAA B BOJC U UCCIICTOBAHKE TTONYYEHIIOr0
pacTBopa IakMycomM .
* BammopnelicTBre conInON KHCIOTE ¢ IMEKOM.
* Tounyuenne runpokcrna meau(ll) u ero paznoxenuc UPH HaTPERAHUH.
JlaboparopHbie onbrrn
1. O3nakomnenwe ¢ KOJUIEKIHCH 11a00paTOPHOI NOCY TR
2. Tposepka nprbopa s TTOIMY4CHHS FAa30B Ha ICPMETHYHOCTD,
3. Osnakomuenue ¢ MHHEpATaMH, 00pasyToNmIMy I DAHNT.
4. TIpuroToBIIEHHNE TETCPOreHHON cMecH IIOPOIIKOB CCPBI ¥ JKEIIE3a U MX pazjielicHue.,
5. BsammopeciictBie PACTBOPOB XTOPH/I0B M HOIMAOB KATHS C PACTBOPOM HUTPATa cepebpa.
6. Tonyyenue ruapoxenia Memu(1l) u ero B3aumoneiicTrie ¢ CCPHOM KHCIOTOMH.
7. BsaumoeiicTaue PacTBOPa COIBI ¢ KHCITOTOM.
8. Ilposepka 3akona COXPAHCHHSA MACCHI BEUICCTB Ha IPHMEPE BIAMMOJICHCTBUS MENOYH H KHCTOTEL
9. Ilpomepxa saxona COXpAaHCHUsA Macchl BCUIECTB HA IpPHMEPE B3AMMOACHCTBHS INEIOYH H COJM
xeresa (I17).
10. Pasnoxenme nepoxcuaa BOLOPOJa ¢ moMONLBIO OKcuta Maprana (IV).
11. 3amemenne xenezom mem B MeHOM Ky1opoce.
IIpakruueckne pa6orer
1. 3HAaKOMCTRO ¢ 1a60OpaTOPHEIM obopynosanuem. TTpaBria TeXHUKH Ge300aCIOCTI upu pabore B
kabuuere xummu. HekoTopbie Buspbl pabor.
2. Asbanus moussi
Baxnelimue upeicragnrenu neopranmuecknx Bemects, Koumaecreennwie ornomenns B
xumuu(18 gacor)
Cocras Bo3nyxa. [lonsitre 06 06BEMHOMN TONE KOMITOHeHTA HPHEPOJIHON Ta30BOMH cMecH —
Bosayxa. Pacuér 0Onéma KOMIIOHEHTA Ta20BOM CMECH 110 ero 06LeMIOi A0JIC ¥ Haobopor.
Kucnopoz. Ozon. Hoiydenne kncnopona. Cobupanne u pacnozuasanue KHCTOpoid. XuMuueckue
CBOMCTBA KHCIIOPOTIA: R3AUMOJIEHCTRUE C METATIAMMH, HEMETATIAMH | CJIOKHEIMH BEIICCTBAMHU.
Ipnvenenne kucnopona. Kpy: '0OBOPOT KMCIIOPO/IA B IPUPOIE.
Oxerer. OGpasoBanye HA3BAHMA OKCHIOB 110 KX opmynam. Cocrarnenue GOPMyT OKCHIOB 110 X
HaspahusaM. [lpeacranurein okenion: Boya u yriexncmii ra3, geraménasi H3BeCTb.
Boznopon B npupone. ®usmucckue w xumudeckue CroicTra BOJIOPOJIA, €ro HOoJIyIenue u
LIPHMEHEHHE,
Kwuenoter, ux cocras u knaccuurauns. Mmukaropsr. TaGmumna pPacTBOPUMOCTH.
Consgnas 4 cepnast KHCIIOTEI, IX CRONHCTBA U MTPUMEHCHHE.
Coun, WX cocras u Ha3Banws, Pactsopuvocts coneit B Bose. [pejicrapurens cotei: XTIOpUL
HaTpus, kapbonar marpus, Gocdar Kaibuus.
[Nocrosunas Aroragpo. Komruectso semectsa, Mojs, Moasipras macca. KpaTasie e¢qauuim
H3MEPEHHs KOIMYECTBA BOIICCTBA ~—— MAIUIMMOJIb H KHIIOMOIb, MUJUIMMOJISIPHAS H KHITOMONSpHAS!
MAacChI BEIeCTBA.



Pacu€rel ¢ wcnonn3oBammeM monsruii CKOJIMYCCTBO  BEIECTBAY,  «MOJIApHAs Macea,
«IIOCTOSTHHAS ABOTApOY.

3akon Asorampo. Mouspubiit 00béEM ra3’o000pasHLIX BemecTs. OTHOCHTENLHAA TUIOTHOCTE OJHOI'O
rasa 1o Jpyromy.

Kparuste equnuims W3MCPCHHUS — MHILUIMMONSAPHEIH | KHTTOMOJUIPHEIH 00beMBI Ta3000pasiLIx
BCILCCTB.

Pacuérel ¢ uenmonms3oBanuem mousTHi «KOTHCCTBO BENICCTBAY, «MOJIAPHAS Maccay, «MOJISIPHBIH
00BEM ra3oBy, «110CTOSHHAS Asorasipo».

Pacy€rer ¢ ucromsosanuem nonsruii (KOJTHYCCTBO BEIIECTRAY, «MOJSpHAS Maccay, «MOJISIPHEBTH
00BEM 1a30B», «umcio ABOTajpoy.

['uapocdepa. Kpyrosopor pompr s upupone. Dusuyeckue ¥ XUMUYECKHUC CBOICTRA BOJIGI:
B3aUMOJIEHCTBHE ¢ OKCHIAMH.

Ocnoranus, ux cocras. Pactopumocts ocoBanumii B BojeE. Wsmenenue okpacku HHIMKATOPORB B
meno9noi cpege. Ipeacrasuremu mesoueii: THJIPOKCH/IBI HATPHS, KATHA ¥ KaJbIIHs.

Pacrsopurens u pactsopéumoc Bemectro. Pacreopsr. Pactsopenwe. I'uaparts.. Maccosag Jtons
PAacTBOPCHHOIrO  BemecTBa. Pacuérbl, cpAzammbic ¢ HCMONTB30BAMHEM TIOHSTHSL «MaccoBast JIOJTs
PacTBOPEHHOI'O BEINECTRA Y.

Hemoncrpaumnn

*  Omnpexenenne coyepxanua xucioposa BO3JyXC.
* lonydenne xucnopona paznoxkenuem NepMatradala Kaiis 1 IICpOKCHa

BOJIOpOAa,

* Cobupanue MeTOI0M BBITCCHEHUS BO3/(yXa U BOJIKL

* Pacnosuasauue xucnopoza.

* Topenue marnus, xemnesa, yris, ceprl u hocdopa B kucnopoze.
*  Komrexrnus oxenios.

* loiyucnne, cobupanue u pacrosuasanue BOJZIOpO/IA.

* l'openue Bonopona.

* Bsaumoneitcreuc Bosiopona ¢ okcunom memu(1l).

*  Kojutexnus MEHCPATBHEIX KHCIIOT.

* Ilpasuio pazGasnenus cepoit KucIOTLL.

*  Komekuus cosei,

* Tabmuna pacrsopumoctn OCHOBaHHH, KHCJIOT H COJIEH B BOJIE.
* HexoTopsie MeTaIB:, HeMETAILI H COSTMHERUS KONHIECTEOM BEIIECTRa B 1 MOJIb.
* Monens mojisproro 06séma ra3000pazHBIX BEIIECTB.

JlaGoparopnsie olBITHI

12.  Tlomyrecmme m3pecTkoBOl BOJIBI IPH IPOIYCKAHMHK YIJICKUCITOTO Ta34.

13, Tlomyuernue Bomopoa B3amMoeitcTRrEM HIKA 1 COJIIHOM KHCITOTHI.

14, Pacnozuasanue xucnor HHIHKATOPaAMH.

15.  HMsmeneme okpacku HHIMKATOPOB B METOYHOH Cpejie.

16.  Osuaxomienue ¢ HperiapatamMu IOMantieH ui IKOTHHON anTeukd — pacTBOpamMu TIEPOKCH 1A
BOJIOpO/ia, CIMPTOROH HACTOWKM MO1a U HalTaTEIPHOIO CIUPTA.

IpakTageckne padornr

3. Ilonyuenne, cobupanue u PaclIO3HaABaIHE KHCIOPOJIa.

4. Tlonyyenue, cobupanue u paclioznasague BOA0pPO/Ia.



5. Ilpurotorenue PACTBOPOB COJIEH ¢ BX 3aMainoi MacCcoBOM moeii.
OcHoBHBIE KTacChI Heoprammyeckux coeaunenuit (10 uacos)

Obobienne creacnuii 06 OKCHIAX, UX KIACCH(UKAIIMY, HA3BAHUAX W CBONHCTBAX.
Crroco0s! noygeHns OKCHIOB.

OcHoBanusa, ux KlacCH(DMKalMs, HA3BAHMUS M CROMHCTRA. Bzanmoneiicreue ¢ KHCTOTAMH,
KHCTOTHBIMM OKCHJIaMH M CONAMU. Paziokenue HCPacTBOPHMBIX OcHOBanui. Croco0sl nomyaenus
OCHOBAHHH.

Kucinorsr, wux kiaccupmxanus u  Hazsamms, O0nmme  XuMudecKme CBOMCTBA KHCIOT.
BsaumoneiicTBue xucnor ¢ meramwiamm. DJCKTPOXMMHYECKAHR  psiI HATIPSUKEHHIA ~ MeTajulos.
Bsaumoneitctie xuciiot ¢ oxcramMu MeTamos.

Bsanvoselicterue KHCNOT ¢ OCHOBAITHAME — PEAKIMs HeWTpasmsaan, Bsaumogeiictsre Kucior
COJISIMM. [Honywenume GeckueIopo;TpIx
U KMCITOPOJCOACPKAITIX KHCIIOT.

Coumm, ux kiaccudukanus u cBoHcTBA. BsaumonetcTaue cosieil ¢ Metantamu, 0coBemnocTH yTHxX
peaknuii. BsaumoueficTrre coneil ¢ conaMu.

leneraueckue payst meraiuia u memertaiia. [eHeTHaeckas cassLn MEXTy KilaccaMmu
HEOPranHYECKUX BEIIIECTB.

JlaGoparopHbie onbITHI
17. Bsaumoeiictaue oxcua KQJILIUA € BOJIOM.
18. IlomyTHenue u3RecTKOBOMH BOJTHL.
19. Peakuus nefitpanusanum.
20. Tlonyuenue ruypokcuna Memu (11) U ero B3aUMOJEHCTBHE ¢ KHCIOTO.
21. Pasnoxenue ruIpoKcmia Meau (II) mpw warpepanmmy.
22. BaauMozeHCTBHE KUCIIOT ¢ METAILIAMH.
23. B3auMOICHCTBHE KHCTOT C COIAMH.
24. O3nakomiIeHne ¢ KOIUICKIHEH CONC.
25. BsaumojieiicTnue cynsdara meau(Tl) ¢ xenezom.
26. BzaumozeiicTBre coneii ¢ comsmm.
27. Teneruyeckas CBA3h Ha NpUMEpe COSTMHSHUI MEIH.
IpakTuygeckue padors
6. Peenye sKCCpHMEHTAILHBIX 3a77ay.
[epuouaecknii 3axon u Mepuopmacckas cHcTeMAa XUMHYECKHX 2/ 1EMENTOR
/. U. Menienieea m crpoensne aroma( 8 qacoB)

EcTecTBenHbIC CEMEHCTBA XHMHUICCKAX 2JIEMENTOB: IE/OYHbIE MIETOYHO3EMEIILHbLIE MeTalllbl,

Tallorensl, wuHCpTHBIC (Gmaropoumbic) rasbl.  AMOOTEPHOCTS. AMpoTepHbIE OKCHIBI H

rujpoxcubl. KoMiuiekcnpre comu.

Otkprrrue J1. M. Menzgeneensm [lepuojmueckoro saxona U cozanue UM Hepuroaunueckoit
CHCTEMbBI XUMUYICCKHX 2JICMEHTOR.

ATOMBI KaK (opMa CYNIECTBOBAHMS XHMHYECKHX 3JICMCHTOR. OCHOBHBIC CBECJ/IEHAS O CTPOCHHH
aroMoB. JlokasareinbCeTBa CIHOKHOCTH CTPOSHHS aToMoB. OUBITEI Pesepdopua. ITnanerapmas momein
CTPOEHHS aToma.

CoctaB aroMHBIX f7lep: MPOTOHBL, Hefitponsl. OTHOCHTEIBHAS aTOMHAs Macca. B3amMocEsss
HOHATHH «TIPOTOH», KHEHTPOHY, KOTHOCHTE/ILIAS ATOMHAS Maccay.

Mukpomup. 3nexrponst. Ctpoerue JICKTPOHHBIX YPOBHEH aTOMOB XHMHYECKUX 31cMeHTOB NoNo



1-20. [TonsrHe 0 3aBepiIcHHOM JNEKTPOHHOM YPOBHE.

Msoronsr.  DU3MUYECKHI  CMBICH  CHMBOTHKE Iepuomaaeckoit  cucrems.  Conpemerninas
(opmynmposka Ilepuoauueckoro 3akoxa. V3MeHeHuUs CBOWCTB HIEMEHTOB B NEPHOJIAX U IPYNIAaxX, KaK
(DYHKIHA CTPOCHHS! HJIEKTPOHEBIX 060JI0TEK ATOMOE.

XapaKTepucTHKA dIEMENTA-METAIIA M 3IeMeHTa-HeMETAa 0  HMX TONOKEHHIO B
Tlepromuaeckoii CHCTEMe XUMUYECKIX STeMCHTOR H. Y. Menpencena.

Jdemoucrpammmn
*  Pasnuanmie popmsl TabimI HeprosnIecKol CHETCMEL.
* Mopeimponarme nocrpoenns Tlepuoanueckoit creTeMsl . Y. Menneneesa.
* Moneiu aTOMOB XUMUYCCKUX DITEMEHTOR.
*  Moueia aToMOB deMeHTOB 1—3-T0 mepuoios
Jlaboparopusie ombrrsL.

28. Tlonyuenue aMpOTEPHOTO IHAPOKCHIA T HCCICHOBAIHE EF0 CROKCLE.

Xumuueckas cBsi3b. OKHCIATEIRHO-BOCCTAHOBHTE/IBHEIE peakuum (11 gacos)

Honmas xummueckas cssb. Mousl, 06pa3oBAHHBIC aTOMAMM METATIOB M HemeTannoB. CxeMel
00pa3oBanis WOHHOH CBA3H JUTA OMHAPHLIX COeMMHCHUL. oML KPUCTAIUIMYECKUE PeIméTKy |
(usuyeckne cBOMCTRA BELECTB C YTHM THITOM pewi€rox. Ionsitie o GopMyIbHOH CAMENIIC BelecTRa.

Kobanentaas xumudeckas CcBs3b. Onexrponnnie W crpykrypusie  hopmyis.  Kopanernrmas
Henonapras  cask. (CxeMbl 00pa3oBaiiMs KOBAICHTHOW CBS3W  JUIT OMHAPHBIX  COCTUHCHUIA.
MonekyiisipHbIe W aTOMHBIE KPHCTAILIMYECKC PEIIETKH, H CBOMCTBA BEIICCTB ¢ HTHM THITOM PEIIETOK.

DIEKTPOOTPUIIATEIIBHOCTD, Pt JNMCKTPOOTPULATEIBHOCTH. KoBalICHTHAS TTONApHAS XMMHUUCCKAS
cBa3b. Jlunons. Cxemnl 06pasoBandst KoBaJCHTHOI LOJIAPHON CBA3M Juls OUHAPHBIX COCAUHEHMIA.
Moumexy sipabie i aTOMIBIC KpUCTALIMYECKHE PEIIETKM, CBOHCTBA BEMCCTE ¢ YTHM THIIOM pemérox.

Merajumaeckas XuMudeckas CBA3L M METAITHYCCKAS KPUCTATAYECKas pewérka. Cpo¥cTea
BEIIECTB € 3THM THIIOM PEMIETOK. EHuas npupoia XHMUYIeCKuX CBI3EH.

Crenenp oxucyienns. CpasHEHME CTENEHM OKHMCHICHHS M BATCHTHOCTH. IlpaBuna pacuéra
CTETICHEH OKHCIIENH 110 (POPMYyIIaM XMMHUYIECKHX COC/IMHCHMIA.

OKHCIMTENBHO-BOCCTAHOBATE/ILHEIE  PEAKIIHH. Oupejenienne  crenenedl  OKHCTEHUS U
DJIEMCHTOR, oﬁp_a:;ylomux BECIIECCTRBA PA3ILIX KIACCOE. PC&KHHH Hommore obmeHa w OKHCIIMTEIILHO-
BOCCTAHOBHTEIbHBIC peakiuu. OKHCTHTENs M BOCCTAHOBUTENb, OKMCICHHE H BOCCTAHORJICHHE.
Cocrapiienye ypaBHCHMI — OKHCIHTEINHHO-BOCCTAHOBHTEILHBIX pCaKiMi  METOJIOM  JJICKTPOHHOIO
Basanca.

Hemoncrpamun

* Buzneo ¢parmentsl 1 ciaiust «Monnas XMMUIECKAS CBI3E ».

*  Komrexims Bemects ¢ HOHHOH XHMAYCCKOH CBAZHIO.

*  Monem HOHHBIX KPHCTATIMIECKHX PEILIETOK.

*  Bujeopparmenrs: u ciuaiinl «KoBaleHTHAIXUMUYECKAT CBA3D Y.

*  Kojuieknus BemecTs MoIEKyIIpHOTO i aTOMHOTO CTpOeHUSI.

*  Mozeinu MONeKyIIPHBIX U ATOMHEIX KPHCTAIMYECKHX PEIETOK.

*  Bupcodparmentst u cnaiinst «MeTaimHaeckas XUMAYECKAS CBI3hY.
*  Komexnusg «MeTamisl 1 CILIaBbIY.

*  BsaumojelicTRue UUHKAE ¢ CEpO, CONIHOM KMCIOTOH, Xnopunom meiu (11).



* T'openne marmms.

BsamvoseiicTrire XJIOpHO#H 1 CCPOBOLOPOHOI BOJIBI,
Conep:xanue yueGnoro upeamera
Xumusn 9 kiaace
(68 wacos, 2 yaca & HeJe10)
IosTopenne u o6oGmene CBeACHUH Mo Kypcey § Kaacea( S wacos)
bunapnmie coemmienns. Oxcuups coneolOpasyromue neconeodbpasytomiie. [HAPOKCH)bI:
OCHOBAHHSL, aM(POTEPHLIE, KACIOTLL. Cpeanne, Kucibie, 0OCHOBHIE COTH.

O6obmenue cpenenuii o XUMHICCKHX peakumax. Kinaccmpukauns xumuveckix peaknuii 110
P&3TMIHBIM  OCHOBAHHMAM: COCTAaBY M 9HCITY PCArHpYIOMAX W 00pasylonuxcs BelecTs, TETUIOBOMY
adderry, HanpaBienmio, uaMeHeHMO CTETICHCH OKHCIICHHS JCMEHTOR, obpasyromux pearupyiomme
BEMIECTBA, (hase, HCMTOMB30BAHKIO KaTajin3aropa.

IonsitHe 0 cxopocTH XuMuUECKo peakitii. QakToOphI, BIUsSIONHE HA CKOPOCTh XHMHYECCKUX
PeaKumi:  npupona  pearmpyromux BOILECTB,  MX  KONNEHTDALMA, TeMIIepaTypa, nuToTa 1L
COLPUKOCHOBCHHA, HAllMYKE KaTammsaTopa. Kartajus,

Hemouncrpamun
* Osnaxomilenme ¢ KOLIEKTUAMH MeTaTTOR H HEMETAILIOB.
* Osnaxomiienue ¢ KoJeKIHEsMy OKCHIIOB, KHCIIOT U COJIei.
* 3aBHCHMOCTB CKOPOCTH XHMHYECKOI PCAKIIHH OT IIPUPOJTBI pEarupyromux BelecTs.
*  3aBUCHMOCTH CKOPOCTH XHMHIYCCKOl PEAKIIHNY OT KOHIICHTPAUMH PEarupyIONHX BeIECTB.
*  3aBUCHMOCTE CKOPOCTH XHMHYECKO PCAKIHK OT LUIOMa A

COLPHKOCHOBEHHUSA pearupyIONIX BeUIECTR («xuLLsIIEit cinoiiy).

* 3aBHCHMOCTH CKOPOCTH XMMUYECKOI PCAKIHA OT TEMIICPATyPhl PEATHPYIOMEX BEMESCTE.
Jadoparopusie omurre:
1. Bsammopzeiicrare avmuara u XJI0POBOJIOPOIa.
2. Peaxuus HelTpammzanmi.
3. Habmogenue temioBoro d(idexra peaxiun HeATpaTH3ALMH,
4. Bsaumozeiicteue CEPHON KHCIIOTHI ¢ OKCHIOM METH (I1).
5. Pasnoxenue mepokcusa BOJIOpOJa C IOMOTIBEO KaTalla3kl KapToderst
6. 3aBucumocTs CKOPOCTH XHMHYCCKOH peaxiiuu oT IPHPOIBI PCArPYIOMUX BELIECTB Ha IpHMEpE
B3AUMOLEHCTRHA PACTBOPOR THOCY.Th(aTa Harpusd W xuopuya Oapus, Tocynb(ara marpus w
COTSHOM KHCIOTEIL.
7. 3asucamocts CKOPOCTH XUMHYCCKOM DEAKITHH OT LPHPOIHI METAILIOR IpH UX B3aWMOICHCTBHAN ¢
COJIIHOM KUCTIOTOH.
8. 3aBHCHMOCTH CKOPOCTH XHMHYCCKOH PCAKIMH OT LIPUPOJIBI KUCIOT TIPU B3aUMOJEHCTRUE HX C
JKCIIE30M.
9. 3aBHCHMOCTS CKOPOCTH XHMUUECKOH PCAKLMH OT TEMLIEPATYPHI.
10.  3asucmmocts CKOPOCTH XHMHYECKOH PeaklMH OT KOHLEHTPaIM.
11.  3Basueumocts CKOPOCTH XHUMHYECKOH PeaKnuu OT IToIamm COUPHKOCHOBECHMS Pearupyrommx
BCIIECTB.
12.  3aBucumocts CKOPOCTH XUMHYECKON PEAKITUH 0T Ka: ‘ATH3aTOpA.

XumMudecKue peakuuy B pacreopax snekrpoauron( 10 uacos)

Honatne 06 snmexrposmrugeckoii WMCCOHANTN. DNCKTPONMTBL M HENIEKTPOIUTHL. MeXauusm

AUCCOLHAMAN  SIEKTPOJIUTOR C  PasIHYHBIM XapakiepoMm  cpasH.  CremeHb  S0eKTPOIHTHYCCKOMN



Anccounarmy. CHIBHBIE H ¢Tabbic 3JICKTPOTHTSL.

OCHOBHBIC TI0TOMCHHS TEOPUH DNCKTPONUTHIECKOH Juacconnanud. Knaccuduxanus HoHOB U HX
CBOMCTRA. KHCIIOTEI, OCHOBAHUS B CONM Kak SJICKTPONHTLL. MIX Kiaccubukanms u aucco [UaIAs,

Obuine XHMHICCKHE CBOMCTBA KHCIOT: MIMCHCHHE OKpacKH HMHAMKATOPORB, B3aMMOAEHCTBUE ¢
MCTAJLIaMH, OKCHaMM M FHIPOKCHAAMH METANTOB M colaMH. MoTeKyISpHbe W HOHHbIC (mommpie u
COKpPAIENHEIE) YPABHCHUS PEAKTIHIA.

XUMHYCCKUHA CMBICT COKPAIEHTIBIX YPABHCIHHE. Y CToBMS HPOTEKANUSA PCakuiil MEXKNY MEKIPOIMTAMI
JI0 KOHIA. PoT akTHBHOCTH METAIOR.

OBniwre xuMuyeckue croficrra meroueii: B3aUMOICHCTBHE ¢ KHCIOTaMH, OKCHITaMU HEMCTAIITOR,
consamu. ObmMe XMMUECKAE CROKCTBA HEPACTBOPHMBIX OCHORAHMIA: B3dUMOJEHCTBAC ¢ KUCIIOTAMH,
pa3jloKeHHe P HArPEBAHNH.

Ofmume xumuueckue croiicTBA CpemuMX coneii: B3aHMONEHCTRUC C KHUCITOTAMH, IIEI0YAMH,
COJUIMH K MeTanamMu. BsaumoelicTRue KUCIBIX COMEH CO MmIe10uaMH.

['ippormus, kax oGMennoc B3auMONCHCTBIE COlel ¢ BOJOM. [vpoims coimm CHITEHOTO OCHOBANHS
¥ cnaboi KuCIoThl. THAPOTH3 COME CIaBoro OCHOBAHMS ¥ CHITLHOMN kuciotel. [Tkana pH.

CsoficTBa KHCIOT, OCHOBAaHMH, OKCHIOB M CONCH B cere TEOPHH  BICKTPOTHTHYECKOH
AUCCOLHAUAN ¥ OKHCITHTCIbHO-BOCCTANOBUTE/IBHBIX PEAKITHIA.

HemoncTpannmn.

* Mcnerranme pemects 1 HX PACTBOPOR Ha 31€KTPOLPOBOIHOCT.

*  3aBUCHMOCTH JNEKTPONPOBOAHOCTH YKCYCHOM KUC/IOTEI OT KOHIICHTPALLHH.

* JIBImXCHHE OKPAITEHHBIX HOHOB B DTEKTPHYCCKOM [0,

* Onpejelenine xapakrepa cpesibl B PACTBOPAX COJIEH.
JlaGopaTopusie oupiThl.
13. Muccomuarms cnabpix SJICKTPOJTATOB Ha LIPUMEPE YKCYCHOM KHCIOTHL
14. Usmenenne oxpacku MHIMKATOPOB B KACIOTHOI cpee.
15.  Peakuus HeHTpanu3aiuuy pacTBopa MEN0YM PasiiiIHBIMH KHCIOTAMH.
16.  Ilonyuenue runpoxcuna Meu (IT).m ero B3auMopeHCcTBIE ¢ PARTMYHBIMU KHCTOTAMIL.
17. B3aumozeiicTBiE CHITBHEIX KUCIIOT ¢ OKCHOM Mei (10).
18-20. B3aumoaecTBIE KUCIOT ¢ METALITAMA.
21. KagecrBeHHas PEakIus Ha KapOOHAT-HOT.
22. TlonmyueHne CTy us KpeMARCBON KHCIOThI,
23. KavecTBenHas peakius na XJIOpHJl - Myl cynbhaT-mons!
24. Vi3meneryc OKpacku MHAMKATOPOB B 1CIOUHOM cperte.
25. BaanmozeHcTIE METOUCH ¢ YITIEKUCIIBIM FA30M.
26. KauecTBennas peaxiys Ha KATHOH AMMOHHS.
27. loinyvenne THAPOKCH A M1 (IT) u ero paznoxenue.
28. Baanmo/teiicTsre KapOOHATOR ¢ KHCIOTAME,
29. Tlonyuerne ruapoxcuza wenesa(lll).
30. BsanmorieiicTauc jKelesa ¢ pacTBOpoM cybdhara MesH (1)
IMpakTudeckue paborni
1. CaoifcrBa KHCTOT, OCHOBANHH, OKCHIOR H COJIC B CBETE TEOPHU 3IIEKTPOJHTHISCKOH
AMCCOLMALMHA B OKHCITHTEIBHO -BOCCTAHOBHTE IBHAIX PEAKLIH

Hemeramun: 1 ux coennenasn(25 qacos)
CTpoeHHE aTOMOB HEMETANIOB H HX TIONOKCHHC B llepuwomaeckoit  cucreme. P



SJICKTPOOTPHIIATCIILHOCTH, Kpucraumueckue PENIETKH HEMETAILIOR — HPOCTBIX BEIIECTB. ANNOTPOIIHS
H €€ npuuymuLL Ousnycckme CBOMCTBa HEMETAalIOR. Obmre xumuyeckne CBOMCTBA HEMETAJLIOR:
OKHCTUTCIIBHBIC B BOCCTAHOBHTEBHLIE,

3aKOHOMEPHOCTH H3MeHEeHus CBOHCTB TaJIOr€HOB B 3aBHCHMOCTH OT X nonoxxenud B llepuommueckoii
cucreme. Haxoxenue ramorenos s IPHPOAE 1 UX HoIyYeHue. 3HagcHue 0 NPAUMEHENNE rajloreHos,

lanorenosonopognr  u COOTBCTCTBYIOIUHE UM KHCIOTLL: IUIABAKOBAs,  COJISHASL,
BpomoBoopoHas, HOAoBONIOpoas. Lanorenmupl. Kavectsennsie PeaknMM Ha TaIOrCHUN-HOHBL
[Ipumenenue coenunenuii FAJIOICHOB ¥ UX OHOMOTHYECKas POk,

Obwiags  xapaxreprcruka EMCHTOB  VIA-rpymmer. Cepa & ipupoae wu e€ nomyuenue.
Aultorponssie MOJT(GUKATIHH CCPBI | BX CBOHCTRA. XHUMHICCKHE CROHCTBA CEPERI U €€ IPUMCHEHHE.

Ceposonopos: crpocnue MOJICKYJIBI, (M3HYECKHC U XUMHYCCKHE CBOHCTBa, moiyYcHue W
3Ha4cHue. CepoBoIOpOTHAS KHCTOTA, Cynbuus: u ux sHauenwe. JlromuHODOPEL.

Oxenp cepsr (IV), ceprmcras Kucnota, cynehutel. Kavecrsengas peakuus Ha cynbQUT-HOH,

Oxenn ceprr (VI), CEpHaA KHUCIOTA, Cyab(arsl. Kpucrannorunparer. Kaucerpennas peaxiis za
cymbhar-uon.

Cepnas xuciota - cusbHbf anexrpomar. CpoficTBa paszbasiicHHOMN CCPHOH KHCIIOTLI, Kak
TAMAYHOR KHCIOTEI: B3aUMOJIEHCTBHC ¢ MCTAJlIaMK,  OCHOBNEIME ¥ amboTepHbmMu OKCH1aMu,
OCHOBAHUAMH U aM(OTCPHLIMH THIPOKCHIamMu, cossivu. KauecTrennag peaxist Ha cysdar-mon.

Obwas xapaxrepucrika sjemertop VA-rpyimst.  Asor, CTPOCHHE aroMa W MOJIEKYIILL.
Du3HIECKHE M XUMIYECKHE CROMCTRA 1 IPUMEHCHIE a30Ta. A30T B IPUPOJIE M CI'0 GUOIIOIHYeCKAS POJIb.

AMMHaK, crpoenne MOJICKYIBT M (pH3MYECKHe CBOMCTBA. AMMUAYAs BO/Ia, HAMMATBIPHBIA ClUpT,
raapatr  ammuaka.  Jlonopro AKTCHITOPHBIH  MCXauu3M  o0pa3oBaHMsl  KATHOHA aAMMOH UL,
Boccranosutensusie cpoficTna amMmmuara. Coiid aMMOHES H KX npumenenue. KauecTsennas peaxnus na
KaTHOH aMMOHMSI.

Oxcunsl asora: HCCOeODPasyIONHe W KHUCIOTHEC. A30THCTAS KHCTIOTa B HUTpHTBL A30THax
KHCTOTa, ¢C [IOJIYMCHHUE U CBOMCTRA, Hutpare:.

Qocdop, crpocume aroma u airorporma.  Qochuaer. Dochmr. Oxeun (ochopa(V) u
opToochopuas Kuciora. Docdarer. Docdopubie yaobpenus. Micek THImIbL.

Obwwas xapaxrepuctaka snementor [V A-TPYNIIBI: 0COBCHHOCTH CTPOCHHSI aTOMOB, IPOCTHIX
BEMICCTE ¥ COCIMHCHHI B 3aBHCHMOCTH OT IOIOKETHS 3/1CMEHTOR B Ieprommaeckoii cucreme. Vrmepor.
Annotponmeiec  MOMDUKALMK: amas, rpadur.  Amopdublit YIIepox #u  ero copra: caxa,
AKTHBUPOBAHHEBIH  yroib. AjcopOrus.  XuMmMuueckue CBOMicTBa  yriepoga.  Kokcoxummueckoe
TPOH3BOJICTRO | ero upomykuus. Kapbu oL,

Oxeuny yriepona(ll): CTPOCHUC MOJIEKYITBL, IONyIEHHE U €ro cBoMcTBa. OKCH yrurepoaa(IV):
CIPOCHHE MOJCKYJBI, TIONYYEHHE M €ro CBOHCTBA. YTONhHAas kuciora. Comm yroasuo#t KucioThr:
KapOoHaTkl u ruipokapbonarsl. Texuuyeckas u numienas coja.

Heopranuweckne u  opranmmuccrme BCINCCTBA.  VINICBOMOPOJBL.  XUMHUYECKOE CTpocHHE
OPLalHYeCcKuX BEUIECTB, KaK HOPAI0K COENMHENHSs ATOMOR B MOJICKYJIE 110 BAJIEHTHOCTH.

Meran, sran, xax upegensmbic YITICBONOPOALI. IJTHICH W aleTHIIEH, Kak HEIIPEACBHbIE
(HeHACHITIEHHEbIE) yrnesonopoxer. 'openue yrieronoponos. Kauecrsense PEAKITAY Ha HEIPENeNbHBIC
COCIMHEHHS.

ITHIIOBLIN CIUPT, €ro TMOydCHHE, TPUMCHEHHE U (QH3HONOTHYCCKOE elcTRUC. Tpéxaromupit
CUMPT riauepud. KauccTBennas peaknms Ha MHOTOATOMHLIE CTHPTHL YKCyCHAs - Npencrasurens
Kjlacca KapOOHOBLIX KHCIIOT,

Kpemuuii, crpoenue ero atoma u cpoiicrea. Kpemnwuii B npupone. Cunnmmme: o cuman. Oxcun



kpemuus(1Y). Kpemunerast kucnora u & comu.

IponssosicTro crexna u nementa. [Mpoxykims crimkarmoit IIPOMBINIIIEHHOCTH: OTITHYCCKOE
BOIIOKHO, Kepamuka, dapdop., dasuc.
Onrtrucckoe BOIOKHO.

Hemeramst 8 npupoge. DpaKIHOHHAS TEPErOHKA JKHIKOro BO3JlyXa Kak cmocol unojydenus
KHCI0po/ia, asora, aprona. llonyyenne hocdopa, kpemumus, XJI0pa, HoJa. DIeKTPOIIU3 PacTBOPOs.

Homyaerue ceproit kucnoTsr: CBIPBE, XMMH3M, TEXHOIOTHYECKAS CXEMa, METO.L KMITAIIEro o,
IPUHUHMIIET TETI000MEHa, TIPOTHBOTOKA H LUpKymanud. Oneym. TIpou3sBoCTEO aMMUaKa: CBIPEE,
XHMH3M, TEXHOJIOTHYECKAI CXEMa.

Hemoncrpanuu

e Komnexnus semeranios.

* Mojienu KpHCTAIIIMICCKHX PEIIETOK HEMETAILIOR: 4TOMHEIC ¥ MOJIEKYJIIPHLIE.

* (30HATOP M LIPUHITUITET €ro PaGOTHT.

* lopeHue HEMETailioB - MPOCTBIX BEIIECTR: cepel, (ocdopa, gpesecnoro yris.

®  OBpaswbl rasoreHoB - IPOCTHIX BEIIECTR.

* BiaumojeHcTBIC rajTorenos ¢ MeTaUIaMH.

* BrirecHenne xsiopa 6pomom wim Houna u3 DacTBOPOE MX coei

*  KOJUIEKIHST NpUPOIHETX COAMBEHMIT XJI0pa.

* BaumogneitcTre cepsl ¢ MeTamTaMu.

e Topenme cepel B KucTOpO/IC

* Koiekuus cynshuaanx py;r.

* Kavecrscunas peaxims na CYIbhUIT-HOH

* ObecruBeunBanye OKpameHHbIX TKANEH I BETOR CEPHUCTEIM Ia3oM.

* Bsaumopneicrrue KOHICHTPHPOBAHHOH CEPHON KUCIOTBI ¢ METHIO.

¢ OOyrimBanye OPraHUYCCKUX BENCCTE KOHUCHTPHPOBAHHOM CEPHOM KMCIIOTORH.

o Jluarpavma «Cocta Bo3ayxay.

e Buucodparmenter u cimaiimm «| Ituasy Oazaprry.

* llomyyenue, coGupanue o paco3rapanyie aMMUAKA.

® Paznoxenue OUXpomMaTa aMMONHS.

e BaammoseciicTeue KOHIICHTPUPOBAIHON a30THOH KUCITOTHI ¢ MCIBIO,

® lopenue ueproro nopoxa

* Pasnoxkenue HuTpara xanus u ropernme JAPCBECHOI'0 YTOJBKA B HEM

*  OO0pasup! MPUPOJHEIX COSTHHEHMI dochopa.

e Topenue docdopa na Bo3ayxe u B KHCIIOpO/Ie.

* llonyuenne 6enoro Gocdopa i ucisITanme ero croiicTs

* Komnexuus «O6pasiel pHPOIHBIX CoeTHHEHHUIT yriepojaa»

e [Iloprper H. JI. 3eamuckoro. Iloromenne AKTHBUPOBAHNBIM YIIIEM PACTBOPEHHBIX BEIIECTR
UJIH Ta308.

* YCTpolicTBo nipoTHBOrasa.

® Mojiein MOsIeKy) MeTana, YTana, STHIICHA 1 ALCTHIIeHA.

* DBsanmoneitcreue srunena ¢ GpoMHOH BOOMH pacTBOPOM TIepMaHIaHaTa KaTHs.

¢  OO0umue XUMHYECKHE CBONCTRA KHCTOT HA LIpUMepe YKCYCHOH KHCITOTEL

® Ka‘IECTBCHHHH PCAaKIIiA Ha MHOI0ATOMHDIE CIIMpPTHI.

*  Komexmmsa «O6pasusl TPUPOHLIX COe T KPEMHUSA».



»  KOJeKnms crexna, KepaMuKi, reMenra u W3NeIHH U3 Hux.

®  KOJUIEKUMS MPOAYKIHE CHIMKATHON HPOMBIIIEHHOCTH.

*  Buineodparments  cnaiipr «ITpoussoncTBo crekia v eMenTay.

o  Komekims «l Ipuponnste coemunenns HEMETATIIIOR .

® Bujeodparments! u craitms «DPaKIMOHHAA IEPETORKA KEIKOTO BO3/yXay

* Buaeodparmentsr u ciaii s «llonyuenne BOLOPO/IA, KHCIIOPOIA W FAIOLCHOR

DICKTPOIUTHYECKUM CHOCODOM ».

*  Mogenu atnapaTos juis UPOMU3BOMICTBA CEPHON KMCIOTEI,

o  MoJieNns KUISIIIEro cos.

*  MoJiens KOJIOHNB! CHETE3a AMMAAKA.

e Bujeodparmente: u craiis «IIpomsmoncteo cepnoit KHCIOTHY.

* Buncodparmentsl u ciaiiaer «lIpousBomcTro aMmuaxay.

s  Komnekuus «CrIpp€ st momydeHus! CEPHON KHCIIOTLIY,
Jlaboparopusle onbITHI
31. PacriosnaBanue raoreHmI-HOHOB.
32. KavecTrennsie peaxiyny Ha CYNb(ar-noxEl.
33. Kavectsenuas PeaxTis Ha KaTHOH aMMOHMSI.
34. Xummueckue cBOHCTEA a30THOMN KHCIIOTBI, KaK dJIeKTPOIIUTA.
35. Kagecrpennnie peakuuy na ochar-uon.
36. Ioayuenue u ceoiicTea YTOTBHOM KMCITOTEL
37. Kauccrsennas peakuus ma KapboHat-nom.
38. Ilpouyckanwe yriekucioro rasa UCpes PacTBOP CHIIMKATA ATy,
Ipakruyeckue paGore:
2. Vizydenue cBOMCTB CONSIHOMN KHCTOTHL
3. Usygenue croficTn CCPHOM KMCIOTEL.
4. Tonyyenne amvnaka u U3YYEHHUE €r0 CBOMCTB.
5. Tonyaenue yriaexuenoro rasa u H3YUECHME €r0 CBOMCTE.

Meraau u ux coeuuenus (1 79acoB)
lososkenme Meraion B Ilepronueckoi cHeTeMe XUMUTECKIX semenToB JI. M. Menjeneena,

CTPOCHHE HX AaATOMOB H KPpUCTAJIIIOR. MC'].‘.‘:UIJIPI‘JCCK&H CBA3bL H METAILIHYCCKast KpHCTaJuIM4ecKas
PCIETKA. DH3MUCCKUE CBOHCTBA METAIUIOB: JICKIPO- H TEMIONPOBOAHOCTD, OTPAKAOMAS CTIOCOOHOCT,
IIACTHIHOCTS. ClulaBpl Y€PHbIE U LBETHEIE,
Merauisl kaK BoccTaHOBHTEITH. DNCKTPOXHMHYCCKHI s/l HATpsDkeHuil. BaamvoeiicTame METAIJIOB C
HCMCTAIITAMA, OKCH/IAMH, KHCTOTAMH, COAMH. ATIOMHHOTEPMHS.
Crpoerue a10MOB M IPOCTHIX BELICCTB MENOYHBIX METATIOR. 3aBHCHMOCTE (DMM3MICCKUX M XHMUYCCKUX
CBOMCTB INEHOUHLIX METAJUIOB OT 3apsjion SACP UX aToMOB. OKCHJIBI H THAPOKCHISI TIEIOYHDIX
METAITIOB, MX LOJIy9eHWe, CBOHCTBA, TIpUMEHEHHe. BaHeitmme com IMCIIOYHBIX METANIIT0B, HX
3HAYCHHUC B JKHBOM U HEKMBO LIPUPOIE U B KHUIHU YEIOBEKA.
Crpoerme aToMOB M HPOCTBIX BEIIECTB MENOYHO3CMELIEIX MCTAIIOB. 3aBUCHMOCTL (PHIWYCCKUX U
XHUMHYICCKHX CBOHCTB IMETOYHO3CMCIILHBIX METAIUIOB OT 3apanoB  sjep ux aromoB. Oxkcusl H
TH/POKCHIIBL MEIOUHO3EMENBHBIX MCTAIOB, HX 110/1yYelHe, CBOKCTBA W npuMeHcHMe. Baxkaeimue
COTA MIENOYHO - 3eMENBHBIX METAIUIOB, MX 3HAYCHEC B NPUPOJIC M JKU3IH YesoBeka. Kapbonarsr u
THIIPOKapOOHATH! KaThITHs.
JK&cTKOCTL BOJIBI: BpeMcHHAs ¥ TocTostuast. CrocoGhr YCTPAaHCHUSI BpeMeHHOH xkécTkocT. Criocodn



YCTIpaHCHUs [OCTOSHHOW KECTKOCTH. Wornrer, Coeaunens ATMOMUHHA B LPHPOAC. XHMHUYECKHE
CBOHCTRA amomurmst. OcobeHnocry OKCHIA W THAPOKCHAA AITOMHHUS Kak aM(OTEPHLIX CoeIuHeHwmil,
Baxmneiinume comm AMOMHINS (XIIOpHT, cylbdar).

Ocobermoctu crpocuus atoma xenesa. JKeneso B mpupone. Baxneitmue pPyAeL xenesa. Oxcunnl u
rujapoxcnet sxenesa(ll) u resiesa(lll). Comu skeresa(l [) u xenesa(IIn). O6napyxenne nonos katwonop
KCJIE3a B pacTBOpe. 3Havenne coeMHeHmI Kelesa.

Kopposust xumuveckas u DTICKTPOXUMHUYCCKAd. 3alluTa METAILIOR OT KOpposuu. Metaiubl B mpupoje: B
CBODOIHOM BHjIE W B BrAe cocaunenwii. [lonstue o MeTamryprun. Yépnas u usernas MCTAJITyprusl.
Lupomerannyprus, THAPOMETAILTY prusi, JICKTPOMETAITY prus. JloMeHnmsIii upornecc. Ilepepaborka
UYryHa B CTans. JIeKTPOIIH3 PACITIABOB,
Hemoncrpamun
*  Bsaumoneiicrene marpus, mitug u KallbLMs ¢ BOOM.
* lopenne warpus, maraus w weicsa p KHCIIopoJie.
* Bceubimka repmaTHOl cmech.
*  Bsaumogciicrere cmecn TTOPOLIKOB CCPLI U KeTe3a, LIHHKA 1 CEpRI.
* Bsammoaciictere amomumuy ¢ KHCIIOTaMu, IEI0YaMu U BOOMH.
* Baumoneiicrrue sxenesa u MEJIA C XJIOPOM.
*  Braumopgeictsue memm ¢ RONNEATPHPOBANHO! CEePHOI KMCITOTOMN 1 a30THOM KUCIIOTOM
(pa3Gasiiennoii u KOHTICHTPUPOBAHHOH).
*  Oxpacka ImamMcHu CoeTrHeHUSIMY HIEJOYHBIX METAIIIOR.
*  OKkpacka IITaMeHH COe/THCHUSIMY MIEIOYHO3EMEILEBIX METAILIOR .
* Tamenue mancern BOIOI,
* Ilomyuenue sxécrioit poym: B32HMMOICHCTBHEM YTIIEKHCIIOTO I'a3a ¢ H3BCCTKOBOM BOJIOH.
*  VYerpasenue BPCMCHHON KECTKOCTH KHIISYEHHEM W JI0DARKOH CORL
*  VYerpauenue nocrosmmoi KECTKOCTH J106ABKOH COJIBL.
*  MouuTsr m npunIan ux jeiicTrmig (Bupeodparmenr).
*  Komtexius npupommsx coenunenmii AJTIOMHHML,
*  Bujeodparmenrsr u craif s «OKCH AIOMHARIS U €ro MOJHDUKAITHT .
* Tomyuenne amdoreproro THAPOKCUTIA AFOMUHKS U HCCIEA0BAHUE EI0 CROHCTE.
*  Kommexnus «Xumuraeckue merounmen roxas.,
* Pesynprare! ;ymrensuoro JKCTICPHMCHTA TI0 M3YYCHHIO KOPPO3HH CTANBHEIX U3JICIINHN B
3aBHCHMOCTH OT YCIOBHII IPONECCOB.
* Boccranosnenne meau u3 oxcua Meyu(II) Bogopogom.
*  Bugeodparments u coaitanr «lIpousBonctso uyryna u crammy.
*  Buneodparmentst u cnaiiny «Hzpenust w3 ayryna u cramuy.
* Bugeodparmentsr u caiian «IIpon3BOICTBO aIOMUINHS .
Jlaboparopusie ousrrs
39.Baaumonefictrue sxeresa ¢ pacTBopom cyiibhara meau(IT).
40.1 lonyuenme uzBecTronoit BOJ/ILI H ONBITHI C Hel.
41.Tonyyenne rugpokcror xenesa(1l) u (T11).
42 Kagecreernnnie PCaKUHH Ha KATHOUBI XKeines3a
Ipaxruueckwe paGors
6. Iomygenne xectxoii BOJIBI M CIIOCOORI e€ yeTpaneHus.



7. Pemienne sxcHepuMEHTAIBHEX 3ajiay 110 Teme «MeTamisry,
XaMust u okpyskaioman cpeaa(2 gaca)

Crpoerme 3emmm: sapo, MaHTHs, 3CMHAs KOpa, UX XMMHAYCCKHM COCTAR. Jlutocdepa u e
XUMHYCCKHI coctas. Mumepasr. Pynrr. Ocanoymnsre mopobl. [TomesHple HekonaeMmLie. XuMudecki
cocras ruapocdepnr. Xumuueckuii cocran arMoceper.

Ucrounukn xumuyeckoro SarpsiSHEnns OKpy»KaronieH cpeipl. [MobajbHble DKOMOTHuceKye npodieMel
HCIHOBETECTRA: LAPHUKOBEIA 3 (EKT, KHCIOTHBIE 0K, 030HORLIC AbIpLl. Mexayuaposnoe
COTPY/IHIMECTBO B 0OJIACTH OXPAITH! OKpPYKAIONIEH CPCABL OT XHMHYECKOI'0 3arpsisHCHUS. «3enéHas
XHAMHSAY.

Jdemoncrpanun

*  BuneobparmenTs: 1 ciaimns «Crpocuue 3eMIu U ¢& XUMUYCCKHH COCTaRY.

*  Komiekuus munepaiios u ropmsix LLOPO/I.

*  Komrekuus «Pyasr MeTauiony.

*  Buaeodparmentst u cuaiinsr «1 mobansine OKOJIOIHICCKHE MPOOIIEMbI YeTTOREUCCTBAY,

O6odmenme sHanuii Mo XuMuu 3a KypC OCHOBHON MIKO0JIbI.
Honroroska k Ocnosnomy rocyiapcrsensomy skzameny(7 4acos)

CTpocHME aTOMa B COOTBETCTRHM ¢ IONOMKCHHCM XHMHYICCKOI0 anemMenTa B Ilepwommucckoi
cncreme. CTPOCHHC BEIIECTRA: XUMUYECKAS CBIZL U KPHCTANTIYCCKIE PeméETKY. 3aBHCUMOCTE CBONRCTR
00pa3oBANTIEIX JICMEHTAME IIPOCTLIX BEMCCTE (MeTanmIoR, HeMeTANOoB, 011aropoanBIX razoB) oT
HOJIOXennst 31eMeHToB B Ilepuopuyeckoit cucreme. THTOMOIMs HEOPTalu9CCKUX BEIECTB, Je/ICHHE X
Ha Kjacesl u rpynnsl. Ipejpcrapurenn.
llpusnaku u yCIOBUS TPOTCKAHMS XUMHUCCKHX Peakimi. THmonorns XuUMHYECKMX peakuuii 1o
PA3THYHEIM OCHOBANHAM. Peakuun Hommoro o6mena. OKHCITHTE bHO-BOCCTANOBHTCILHLIC peaxiun.
XuMuUecKHe CROHCTBA TPOCTBIX BELIECTB. XapakTepHLIe XMMHYECKHE CBOWCTRA COJIC00PA3YIONIX
OKCHJZIOB, THAPOKCHIOB (OCHOBaHMIL, KMCIIOT W aM(OTEPHULIX THAPOKCUIOB), COJICH.

YyeOno-TeMarnueckuii mian

u@ [ Hanmenonanme pasueios (Tem) ‘ Koiuyectno B ToMm "ncre na nposeenye




9acoB 110 [IpakTraecknx KonTpomsubix
TiporpaMme pabor pabor
8 kuace
| | HavaueHple momstus U 3aKomnsl 21 2 1
XUMUH
2 | Baxnelmme upejacranareny 18 2 1
HEOPTaHWYCCKUX BEIeCTR.
Konmwecrsernnsie oTrOMmeHuUs B
XAMUH
3 | OcuoBnbie KJTacchl 10 1 i
HCOPraHHYECKUX COCAUHCHUN
4 | Ilepromycckuii 3aKoH H 8
Iepuonugeckas cucreMa
XHMHYCCKuX 9jeMmentoB J|. N
Menzencesa u CTpocHIE aTtoMa
5 | Xumuueckas cBsizk. OKHCITHTEIBHO 11 0 1
-BOCCTAHOBHUTEIILHBIC PEaKI[iy
Pesepr 2
Hroro 70 5 4
9 kirace
1 [losropenue u 06obmenue 5
CBETIeHNH 1o Kypey 8 kimacea.
XUMHAYCCKHE PEaKITIN
2 | XuMuYCCKHC PEaKIINK B pacTBOPax 10 1 I
3 | Hemerauisl ¥ ux coeiuueHus 25 4 1
4 | Merajuts 1 MX COC/IMHEHHUS 17 2 1
5 | Xumus v oxpykaromas cpena 2
6 | Obobmenue 3Hanui Mo XuMuK 32 (4 1
KYPC OCHOBHOM IMKOJTBI.
[Toznroroska k OcHoBHOMY
TOCY/IapCTBEHHOMY DK3aMeHy
{01 3)
Pesepr 2
Wroro 68 7 4

7. KaneniapHo-reMaTadecKkoe IIANMPOBAHKE YIe6HOra npe/aMera
Xumns 8 knace




No Tema ypoka Komn | Hara | Jlomawn Henoabzosanune
w/ Y€CTB | HpPOBeE/ ce 000pYAORAHMS NIEHTPA
I 0 eHMsI | 3agaHupe «To4ka pocra»
9ACOB
1 2 3 4 5
Hauanbnbie UoHSITHS B 3aK0HBLI XHMAR (21 1)
I | Ipeamer xumun. Potin XUMET B sKu3HH 1
4elloBexa
2 | MeTosisl M3y4CHHS XAMUW 1 Haryuk Temrieparypsl
(repmonapisii),
CUUPTOBKA
3 | Bxojmas quarsoctuyeckast pabora | ]
4 | ArperarHbic COCTOSHUS REIIECTB
5 | 1L p Ne | «3maxomerso ¢ sraGoparopusiv
obopyuosanuem. |lpasua TB mpu
pabore B KaOUHETE XUMUM Y
6 | PusnuecKuc ABICHHS B XHMHH 1 Harank Temucparypsi
TITATHHOBBIH
7 [ILpNe2 «Anamus HouBBI» 1
8 |AToMHO- MOJIEKYTIApHOC 1
yaeHue. XUMHIECKHE 3/ICMCHTLI
9 |3HaKu XUMHYECKHX 1
DIICMEHTOB.
10 |Ilepronmnueckas 1abnuna XUMIICCKIX 1
anementos JI. K.
Menneneesa.
11 | Xumuueckue hopmymnsr 1
12 | Xumuaeckne hopamyiib 1
13 Banenrnocrs 1
14 |Banenrnocts 1
15 | Xuvugeckue peakiyy. 1
16 |3akon coxpanenns Macchl BeLIECTS. 1 Becol anexrponnsie
XHMHYECKHE YPaBHEHUS
17 | Xumudeckne ypasHeHUs 1
18 |THibl XUMHYECKHX peaKiuii 1
19 | Tumer xumprgeckux peakuuit 1
20 [TosTopechue u oGobueHHe TEMBI 1
HaganmpHbie TTOHSITUA U 3aKOHBT XUMUI Y
21 K.p.Ne 1 «Hauampipie moHaTHS # 3aKOHLI I

XHMHH »

Bamxneitmme HpecTABUTe I HCOPraHHYe¢CKHX BEMCCTB. KOJIHHCC’I‘BCHHH[C OTHOINCHHHA B XMMHH

(18 )




22

Bo3yx u ero cocras

Ipubop s onpeencuus
coCTaBa BO3Jyxa

23

Kucmopos

24

IT. p.Ne3 «llonyuenwue, cobupanue u
Pacno3HaraHue KHCIOPO/Ia»

25

Okcunr

26

Bonopoz

27

ILp. Ned «ITomyuenue, cobuparuc u
PacTio3HaBaHue BOIOPOIa»

11

28

Kucrorsr

29

[udposoit Mmukpockon

Comnu

30

Konwaectro Bemecrna

31

Pemenue pacueTnnix 3amau

32

MoJsipusrit 06Bem
1a3000Pa3HBIX BELIECTB

—_— = ] ]

33

Pacuérel 110 xuMmaeckum
YpaBHEeHHIM

34

PacuéTel 110 XuMHIECKUM
YPaBHCHUAM

Boa. Ocuosanus

36

PactBopsr. Maccogast jioiut
PacTBOPENIIONO BEILCCTBA

37

[Lp. No 5 «IIpurorosnenuc pacreopos
COJICH C X 3aNanHOH MacCOBOH H0Tel»

38

O6obmenne u cucTeMaTH3aIMs 3HAHMIL
o teme: «Baxueiinue npeacrabuTenu
HEOPTaHMYeCKHX RCILCCTE.
Konnuecrsennnie oTHONICHNS B XUMIHY

39

K.p.Ne2 1o reme: «Baxueiinue
LPEICTABUTEIH HEOPTraHHIECKIAX
BEIlIecTB. KQ.’IH‘ICCTBCHHHB OTHOIICHHA B
XHMUH»

OcnoBnbic KIACCH! HEOPTANAYECKHX COIHHENMI (10 4)

40 | Oxeuusl: KIacCH(pHUKAIIA U CBOHCTBA 1 Haruux pH
41 |OcnoBanust: KnaccuduKaLys 4 CBONCTRA 1 Haruux pH, nozarop
00BEMA KHIIKOCTH,

OropetTka, JaTunK
TEMIIEPATYPHI INATHHO-
BEIH, JIATYNK JTABICHMS,
MAaruyTHas MeTajka

42

Kucnorer. Kiiaccubukarmms xucmor

43

CpoiicTBa KHCITOT

Knacenduxargus coneit

45

CroticTea cojicii

PR [ W O R S— [ —




[ 46 |

Tenernuccras CBS3b MEKTY KIACCaMi
HEOPraHUYECKHX BEIECTB

47

ILp. No 6 «Pemenme
IKCLICPUMEHTANLHBIX 33141 %

48

Obobmmerue 1 CHUCTEMAaTH3AIIVS 3SHAHUN
1o TeMe: «OCHOBHEIC KIIACCEHT
HEOPTraHMYeCKHX COCIUTSHHY

49

K.p. Ne3 no reme: «OcroBimIe xiacen:

HEOPraHUICCKHX COCTUHETHH Y

eproamuecknii saxon u Mepuoxnaccras cucTemMa

XuMHBIecKuX yieMenTos /[, M. Menaxecreesa u

CTpoeHue aroma (8 y)

50

Ecrecrrennrie cemeiicTna '
XUMHYECKUX 3/IEMEHTOR.
AmpoteprocTn

1

al

Otkperrre J1. U. Mensencersm
llepuomnaeckoro 3axona

52

OcuoBusle CBCICHUA O CTPOEHWH
dTOMOB.

53

Crpoenuc DIIEKTPOHHLIX YPOBHEIH aTOMOB
XHMHYECKHX 371eMcHTOB NogNoel1-20 g
rabimne /1. M. Mennenecna.

54

Tleproauucckuii 3akon
J. . Menneneesa u CTPOEHHE aToMa

35

XapaKTepUCTHKA XUMHAYECKOTO
DIIEMEHTA Ha OCHOBAHHH €I'0 TIOTOKEHUS]
B llepuoimueckoit cucreme

56

XapaKkTepuCTHKA XUMAYECKOTO 3ieMeliTa
HA OCHOBaHHH €TI0 ITOTOKCHHS B
lepnonmaeckoii cucreme

57

3uavenue Iepuogmueckoro 3axona u
[lepuonuyeckoit cucTeMsr XUMHYCCKIX
snemenros J[. M. Mennencesa

Xumueckas censk. OKHCINTEIbHO-BOCCTAHOBITCILITLIC peaxkuan (11 49)

38

Monnas xuMuayeckas crszn

1

Hataux remiepatyper
NIATAHORKLINA, JATYUK TEM-
TICPaTypPhl TEPMOITAPHBIH

59

Kosanenrnas XHUMHYECKaA CBA3L

60

KorajrenTiias nonspuas xumMuueckas
CBs3b

61

MCT&JIJ'[H‘%CCK&S[ XHUMHAYTECKasA CBA3L

62

Crernenn oxkucueHus

63

OKHCIMTENBHO- BOCCTAHOBHTEBHbIC
peaxiu

64

0}(PICIIHTCJIBHO-BOCCTE]IIOBH’I‘GJ!]'JI IbIE




peaknuu

65

Obobiuenue u CHCTEMATH3ALMNS 3HAHU
o teMam: «I13 u IICX3» u «Ctpocuue
BemecTra. OBP»

66 | Kourpossras paGota o reman: «113 H
HCXD» n «Crpoenne remecTna. OBP»

67 | Pemenne pacvernsix sanag

68 | ITpomesxyroumnas arrectamus

Peseps — 2 waca - «Pemenue PacueTHBIX 3a0a9)

Xumust 9 Kirace




Ne Tema ypoka IK‘o.rm Hara | Tomammn Hcenoaszosanue
n/ YeCTB | HpOBC/ ec 00opyIoBanun IEHTpa
n 0 €HHA | 3aaanme «Touka pocray
_— 9acoB
1 2 3 4 5 J‘
Knacenpuranus neopranmaccexux 1
BCIIECTB U UX HOMCHKJIATYpa
T‘ Kraceuduranus xuvmgecinx peakiuit l‘r
TI0 PasInIHBIM OCHOBAH USIM
3 | Bxoas AMarnocTuyeckas padora 1
4 | IHonsTre 0 cKOpocTH XUMHICCKOH 1T ] Hpubop st -
peaximu. IHOCTPALUK 3aBUCHMOCTH
CKOPOCTH XHMHYCCKON
PCakuMu OT yCII0BHH
5 Karamus 1
E_— Xummdeckue peakuun 5 pacnﬁ)ax (10 =) ]
6 JICKTPONHTHYECKAS T A —(I[awm( TCMIIEPaTypEI
JTHCCOIIHAITUS IIATHHOBBIH
k3 Ocnosubic monoxenus Teopun 1
JJIEKTPOIUTHYCCKOM IMCCOLHAIT
|| (mow
8 [Xummdeckue cBoiicrea kmcror B CBETE 1 Harunk snexrpo-

I'D]] IPOBO/IHOCTH, 103aTOp
00BEMA JKHIKOCTH, 610~
perka

9 Xumudeckue cBoiicTea KHcTOT B CBETE I
19/1
_](_)_XHMHHCCKHC CBOMCTBA OCHOBaHW B |
CBETe  Teopuu: JJIEKTPOIUTHIECKOI
THCCOLUAITHT
L1 Kummueckue cpodicrsa comeir B cBeTe 1
TEOpPHH ITICKTPOJIHTHYECCKO]
ITHCCOLMALIAH
12 | Honstre o ruapomise coelt 1
13 [ ILp. Ne 1. Pemenme IKCUCPHUMEHTAILHELIX 1
3a/1a4 10 TeMe «DNCKIPOTHTAYECKAS
JAUCCOTTHALS »
14 | Ob6obmenne u cucremarusarms 3HAHUH 1
0 TeMe «XUMHYECKHE peakiin B
PacTBOpax 3NCKTPOITUTORY
15 | Kp.Ne 1 mo reme «Xumuueckme 1
PCAKLHMA B PACTBOPAX 3JICKTPOIEHTOB
HemeTtamnst u ux coeunenns (25 u)
16 |06mas xapakrepucraka 1
HEeMeTaIoR |




XAPAKTEPUCTHKA 5JIeMEHTOR VI[A
TDYUITEI — rajiorenos

18
19

Coenpmenns TanoreHor

ILpNe 2. «Mzyuerme CBOWCTB COMSIHOMN
KHCITOTBI

20 | O6mas XapaK1ePUCTHKA dTIeMeHTOR V]
A - XalLKOTeHOR, Cepa

CPOBOJIOPOJT U eyIIb (UL

22 CIIOPOAHIBIC COENIMHEHIS cepLI -—_
23 [ILp. Ne 3. «M3yuenwme cpoiicrs CepHOIi 1
KHCJIOTBI»
24 | Obuas 1 |
XAPAKTCPUCTHKA XUMUYECKHX JITEMCHTOR
VA rpynmsr. Asor
25 | Ammuax. Conn aMMOHHs l
26 | IlLp.Ne4 «llomyucane ammuarka u I '
H3YyYEHHE Cro CBOMCTRY
| 27 KHC..‘IOpO,I[COHCpH{aLL[HC COC/IUHEHUS 1
a3ora
28 {choponconcp}fcamﬁe_coeﬂHchHH asora 1
29 | Docdop u ero coeaumernns I
30 | Obmas 1
XapaKiepucruka sjgementor [V A-
Tpyunsl. Yriaepoy
31 Kucnopojconepxanmme COC/IHHCHUS 1
yriepoaa
32 | ILp. Ne 5. «llomydenue yraoexucioro 1
Taza 1 U3yY4CHUE eTO CROMCTRY ‘ L
33 | Vruesonopoms 1
}? Kchopogtco;IepxcamHe Opra’nugyeciue 1 ’
COCIUHEHHS
35 | Kpemnwii u ero coeumenms ___1
36 Cumkarsas 1 |

Anmmapar juis POBCICHMS
XHMHTECKHX MPOLEccoR
(ALIXP)

Hatumk xnopua- wonos

Alapar s TpoBeeHMsI
XHMHIECKHMX peaxiiuif
(ALIXP), npubop s
TIOJIyYeHUS raz0B HiTn
arurapar Kurrma

Tepmopesucrop-
HBIA JIATYHK TeM-
1I€paTyphl, NaTuuK
PH, narank sjex-
TPOIPOBOAHOCTH,
armapar Juist 1po-
BEJICHUS XUMHYe-
CKUX peakiimii
(AIIXP), marmmr-
Hasi Mermaika
Haryrk siexrpo-
IPOBOAHOCTH

Harauk nurpar-
HOHOR




IPOMBITTUICHHOCTE

37 | Honyvenue nemeranion 1
38 [lonywenue saxueinmyx ]
XHMHYECKHX COeTUHCHUI
39 0606menue o Teme «HemeTamis: 1 ux 1
COCAUHCHH)
40 K.p. No2 1o teme: «Hemeraiums o ux 1
COCTTUHCHUS )
Merasuter u ux coenmmenns (17 )
41 [[Monoxenwe MeTamwon B [epuoamaeckoii 1

CHCTEME, CTPOCHHUE aTOMOR U KPHCTAIOR

42

Obmue XUMHUYCCKHE CBOMCTRA METAIIIOB

43

OO1mas xapakrepucTuka
[1(CIIOTHBIX METAILIOB

44

Ob6ras xapakTepucruka
IETOYHBIX METAIIIOR

45

O0mas xapakrepucTira
[IIETOYHO3ZCMCIILHBIX
METaJLIOB

46

OO0mas xapakrepucTika
IIEJI0THO3EMEIBHBIX
MeTaJUIOB

47

JKECTKOCTE BOJILI U CIIOCOBET o
yCTpaHeHnst

48

[Lp.Ne 6. «llosydenue xecTkol BOIB 1
Croco0kI €€ yeTpanesus»

Harauk snexrpo-
IIPOBOTHOCTH,
MarduTHas MC-
ajika, mpudop
JUEA HHOJLYYICH IS

ra3oB WK Alllla-

pat Kuna

49

AJIIOMUHAHN U €10 COSIMHEHTs

50

M eneszo

Jaranx nasienns

51

Coe/IMIeHNS XKeIesa

52

[L.p. Ne 7 «Pemenue
PKCIICPUMEHTATBHEIX 3a1a9 110 TeMe
«MeTaius»

it [t | |t

53

Koppos3us MeTarioR U Ciioco®n 3aM(HUTHI
OT HEE

54

MeTamisl B pupoJIe.

S

[TorsTre 0 MeTANIYpriQ

56

O0o0nienue 3nanwii o reme «MeTaiuins

57

Konrponenas pador 3 mo teme

=] =




I — - ————

Xumust u oxkpyxkanomas cpejia (2 g)

58 Xummrdeckag Opravmsanuga  maners! 1
eMIIst

59 Oxpana
KpyiKarouci Cpeikl OT XHMHYIECKOI 0
arpsa3HeHus| }

O6o6menne snanuii no xumumn 34 Kypc ocnosHoi mxonst IMoarorosia ke Ocnosnomy
TOCYApCTRCHHOMY 3K3aMeny
(OI')) (7 =)

CHIECTRBA

HMHYECKIe PCAKIIHI
CHOBBEI

ICOPranuyecKO

VMHH L
CHOBBI 1 o
leopranmdeckoi
HMHH = N
lostopenue u obobuenue mo Teme, 1 }7 - o
loaroroska i KOHTPOJILHO# paboTe
65 | OnTpoibHas pabotaNed «Hrorosas 1o 1#
YPCY OCHORHOH IIIKOJIEIY 4
66 |AHaIU3 KOBTPOIBHOM paboTe. |
loasenernue urorop roja. F
67 PesepBroe Bpems 2

68 o] J;

8. Omnucanue Y4eOHO-MEeTOIMYeCKOro 1 MATCPHAILHO-TEXHHYCCKOTO 00eCIe CHUL.



YMK «Xwuvus. 8 kiaacey
l'abpuensr O. C. Xumug. 8 wnace: yaeOHuK 115 061e06pasoBaTe/LHLIX opranusarmii / O. C.
['abpuensy, U. T Ocrpoymos, C. A. Crajxos. — M. Lpocsermmenue, 2021
labpuessin O. C. Xumus. Meronuueckoe nocobme mus 8 Kiacca yuebHoe nocobue jum
0b1eodpasorarenLULX oprammanmii / O, C. IaGpuessn, U. B. Axcénosa, . T'. Octpoymos, —
M.: Ilpocsetenue, 2019
L'abpuensn O. C. Xumus. COopnuk 3amay u ynpaxnenui. 8 xnace: yuebHoe nocobue g
odmeobpazoparensabX oprasusaiuit/ O. C. Iabpuemsn, U. B. Tpury6uax M. ITpocremcnue,
2019
Tabpuensm O. C. Xumurs, Terpans s naGoparopusx onbITos 1 IIpaKTU4IecKkux pabor. 8 kiace:
y4aebHoe nocobue jyist obmeobpasoparenpHbIx opranmsauuii / C. ['abpueism, WM. B. Axcénona, 1.
I. Octpoymon. — M.: IIpocsemenue, 2019
I'abprensn = 0. C. Xumus. PaGouas IeTpans. 8  kmace:  ygeGmoe mocobme  juis
obmeobpasoBarenbubix opranmsamuii / 0. C. abpuemsn, C. A. Cianxos, U. T, Octpoymon. —
M.: Ilpoceemenue, 2019

YMK «Xumusn. 9 kinaces

3.

I'abpuenan O. C. Xumus. 9 knace - YaeOHUK JUIs 001IIc06pa3oBaTe/IbHBIX oprammsauuit / 0. C.
Fabpuensn, U. I". Octpoymos, C. A. Cragkos. — M. Ipocgenienue, 2021

l'adpuensn O. C. Xumus. Mertommueckoe nocobue s 9 wiacca: ywe6. nocobue JUIst
obmeobpazosarensbx oprapusamuii / 0. C. l'abpuesin, W. B. Akcérosa, U, I, Ocrpoymos. —
M.: TIpocsemenne, 2019

["abpuensn 0. C. Xumus. CBopuuk 3amau u ynpaxuenuii. 9 wnace - y4yeOnoe nocolue jurs
0bieobpasoBarebubx opramuzaruit/ O. C. I'abpuensan, W. B. Tpury6uak. M.: [Ipocseienue,
2019

Iadprensn O. C. Xumus. Terpans juist 1abopaTopHbIX OLLITOR | HpakTHYecKkux pabor. 9 knace :
yebnoe rmocobue i 06mco6pasoBaTenbEbIX oprammsanuit /O. C. I'aGpuensn, U. B. AxcEnona,
. I'. Octpoymos. — M.: [Ipocsemenme, 2019

l'abpuense O. C. Xumus. PaSowas Terpajib. 9 knace @ yuebmoe mocobue IS
obmeobpazoBareTsHBIX opranmzarmii / O. C. I'abpuensu, C. A. Cnanxos, WU. T.
Ocrpoymos. — M.: IIpocsentenme, 2019

Ilepeuens naGoparopuoro 000pPY/IOBAHN, IPH BHUIOJK S HPAKTHIECKHX paboT mo

XHMHH 33 KYPC OCHOBHOH 00T(CH miKobl.

1.Ilpuboper  u obGopyloBanvwe st NIPaKTHYCCKOR  pabGoTkl
Obopynosanuc:

Mukponadoparopus xumuteckas;
IPOOUPKH CTEKIISHHEIE;

K0IOBI KOHWYECKHE;

CTaKaHbl CTeKIAHHbIE Ha 50 Ml
HATOYKH CTEKIUIBIE;

TPYOKH Coe/iMHUTEIIbHbIC: CTEKIISIIIIDE, PE3UHOBLIE;
HPOOKH PE3NHOBBIE;

CILAPTOBKH;

AEpHAIKH JU1s 1pobHpOK;

LITATHB JTabopaTOPHLIL;

WTATHB JULA NTPOOHPOK;

BOPOHKA CTEKITANHAS;



*  (uarTp;

*  CHHWYKH;
* acbecroBas ceTka;
e JIYYHHKH.

2.PcakTuBer:
* KHCIOTEI: COILIHAS, CepHast, a30THAs;
* MICNOTH: IHAPOKCH HATPHS, ['MITPOKCH,T KAIBI[HS,
* ocHosamus: rufpoxen meau (1) , rupokeus sxencaa (1I1);
*  COJIHM: KapOOHAT KahITHsl, XJIOPH/T HATpPHS, xuopan mexn (ID), nurpar cepebpa, xmopu
Gapus, kapGonar natpus, XJIOPHJT AMIOMU LK,
HCPMaHIranaT Kamusi, HHTPAT Kaius, MeTHbI Kynopoc, cymear sxenesa (I11), cynnar
IHHKa, cynepdocedar, ammmaunasy CEATpa, MOYCBHHA (kapOaMuJ), XJIOpHI Kanus,
CyIbdAT HATPHs, CHIIMKAT HATpHs, cynbdar amoMuuus;
* TIPOCILIE BEICCTBA: YIOMTh, IAHK, JKEJIE30, ATFOMUHUI, MATHIH, Me/Ib, CBHHEIT;
* CJIOXKHBIE BEIICCTBA: MPaMOp, caxap:
*  WHIHKATOPHI;
®  OKCHJIBI: MeIu (IT), OKCH/JT Maprasuia
3.Opranuveckue BewecTna:
*  COJIM: areTaT HATPHSA, PCHOILIT HATPHS;
* KHCJIOTRL: yKCyCHAs KHCIIOTA, MYPaBhHIas KUCIOTA, OTeHHOBAS:
*  CIIHPTEL 9TAHOJI, H3OICHTUIIOBLIH, TIIHIEPHH, IPOIIAHOT;
» Oenzou, denor;
*  YTJICBOJBL: KpaXMal, TIIH0K03a, Caxaposa.
4.TCO:
e Kowmmsrorep
®  IIPOEKTOD
*  DIeKTpOHHbIE TToco6ust, CD-IHCKH 110 Temam:
HEOprasuyecKas XuMHs;
OpraHHYeCKast XMMHS;
o0mas xumusi.

9. Ilranmupyevbie pe3yabTaThi 0CBOCHMSI Y4EHHOr0 npejxMera
Ilo sasepuienmio Kypca Xumuu Ha dTane OCHOBHOrO 06mEro 00pa3soBanys BBITYCKHMKY OCHOBHOM
IIKOJIbI JI0IDKHBL OBJIANETH CHE/IYIONIMMU Pe3yILTATAMH:

I. Jlaunocrusie pesynsrare::
1) ocosmanme cBoeit ITHMUECKON NIPHHAUICKHIOCTH, 3Hanue HCTOPUHM XHMHH W BKJIAJA POCCHHCKON
XUMHIECKOH HAyKH B MEUPOBYIO XUMHIO;
2) dopmupoBaHKe OTBETCTBEHHOTO OTHOWICHHS K MO3NANHIO XHMHH; T'OTOBHOCTH M CIIOCOOHOCTH
OOYHAIOIUXCsl K CAMOPASBUTHIO H CAMOOGPA30BAHMIO HA OCHOBE H3YYCHHBIX (baxToB, 3aKOHOB U Teopwit
XUMHH; OCOHANIIOr0 BRIOOPa K HOCTPOCHHE HEIMBUYA/IBIHON 06pa30BATCILHOMN TPACKTOPHHY:
3)  dopmupoBanye UeNOCTHON eCTECTRCHHO-HAYYHOMH KApTHHBI MHPA, HEOTHEMJIEMOH YaCTRIO
KOTOPOH ABJISETCS XMMHUCCKAS KAPTIHA MU,
4) oBialenMe COBPEMCHHBIM S3HTKOM, COOTBETCIBYIOMTHM YPOBHIO Pa3sBHTHS HAayKu H OOLUECTBEHHOM
IIPAKTHKH, B TOM YHCIIC U XUMHYECKHM,
5) OcBOEHHE CONHMATHHBIX HOPM, TPARHT TIOBCICHMS, poneit ¥ GopM COUMANLIION KUIHU B COLHAYME,



NPHPO/E M 4YaCTHOH MXH3HH HAa OCHOBE JKONOTUYECKOH KYILTYPBI M 6e30IacHoro obpamenus ¢
BEIMECTBAMM M MaTepuanami;

6) (opmuposarue KOMMYHHKaTHBHOH KOMITCTCHTHOCTH B OGIIEHHN co CBEPCTHUKAMH U B3POCITHIMH
B Tipouecce 00pasoBaTENbHOM, 0OMICCTRENO TIOJIC3IOMH, y‘icﬁHO-HCCJLCL{OB&'FCHBCKOﬁ, TBOPYCCKOH W
APYTHX BUIOB JICSTCALHOCTH, CBA3AHHBIX ¢ XUMMEIL.

IL.Meraupeamernsie pesymsraro::

1) onpenencrme nereit CODCTBCHHOTO 00Y4YEHHs, MOCTAHOBKA U hopmynEpoBanue ans ceGsi HOBRIX
3aj1ayq;

2) mwiannpoBanue IYTeH JOCTHKEHNUs HKeTaeMoro Pe3ynbrata O0YUCHUS XHMHH Kak TEOPCTUYECKOTO,
TaK ¥ SKCTIEPUMCHTATRHOI'O XapaKTepa;

3) cooruecenue cromx ACHCTBUN C TUIAHHPYeMBIMU Pe3ynmbraTaMy, OCYUICCTRICHHUE KOHTPOJIst CBOEH
ASATEILHOCTH B IPOLIECCE JIOCTHKSHHS PE3yIIHTaTa, OIIpEJIETICHIE CIOCOO0B AeHCTBUI IpK BHIIOIHCHHNT
aboPaTOPHBIX M HPAKTHIECKUX PadoT B COOTBETCTBUM C TPaBHIAMH TEXHUKHY Oe30racHocTH;

4) onmpenerenme  ucroumukos XHMHYCCKON MH(OPMAINK, HONYYCHHS w anamus eé, cosgaume
HH(DOPMAITHOHHOLO HPOLYKTA H ero TIpe3eHTaIns;

5) MCLONB30RAHME OCHOBHBIX HHTCIVICKTYaIIBHBIX OTIepalMi: amajuza o CHHTC3d, CpaBHCHUS ©
CHCTeMaTH3auy, o000menus u KOHKPETH3allnK, BLIABICHUC TIPHYHMHHO-CIIC/CTRENTLIX CBsI3eH wu
TIOCTPOCHHE JIOIHYECKOIO DPACCYRKICHUS W YMO3AKTIOUCHHS.  (HUYKTUBHOTO, ACAYKTHREOIO ¥ 110
AHAJIOIHH) Ha MaTepuane CCTECTBCHHO-HAYYHOIO COLEPIKAHMSL,

6) ymenue cosjaior, TPUMCHATE M NIPeoOpasoBhIBATE 3HAKH U CHMBOIIBL, MOJIENTH ¥ CXEMBI JUIst pelleHms
YUCOHDIX W 1103HABATC ILHBIX 3amay;

7) dopmuposanme w PASBHTHE SKOJIOTHYECKOIO MBIITCHHS, YMEHHE [IPEMEHATH CI'0 B MMO3HABATEHLHOH,
KOMMYHHKAaTUBHOH, COLMATLHON LIpaKTHKE 1 LpOecCHOnaLHOMN opueHTaAIH] :

8) remepuposanue wyeit u OUPENENCHUC CPETICTR, HCOOXOMMBIX [UTs MX PCallH3AIHH,

HL. Ipenverusie pesyasraro::

Bemycruuk nayunres:

¢ XapaKkTEpPH30BAThL OCHOBHLIE METO/BI IIO3HAHS: HaJTIOJICHHE, H3MeEpeHue, OKCIICPHMENT;

® ONMCBHIBATH CBOHCIBA TBEPABIX, KHIKUX, ra3000pasHbIX BEM(ECTB, BEIICHSS HX CYIECTBEHHRIC
OPH3HAKH;

® PACKpBIBATH CMBICI OCHOBHBIX XHMHYCCKHX TTOHSATHIL «aToOM», «MOJIEKYIIa», «XUMMYECKUIN
JICMEHT»,  «IPOCTOC BELIECTBO», «CIOIKHOE BCIIECTBOY», «BAIEHTHOCTLY, «XHMHYECKAS
PCAKIHADY, WCTIONBL3YSI 3HAKOBYIO CHCTEMY XHMHK;

® DPACKpBIBATh CMBICTT 32aKOHOB COXPAaHEHHS MACCHI BCINCCTB, IIOCTOSHCTBA COCTABA, aTOMHO-
MOJICKYIISIPHOM Teopuu;

® PpasiHYaTh XUMHYCCKHE U PUIHYCCKUE ABJICHUS,

® Ha3bIBATL XHMHUYCCKHE HIICMCHTRI;

® ONPCACIATH COCTAB BELIECTB 1O MX hopMysiam:

® OHpCIIeJTSI'I‘B BaJICHTHOCTL 4TOMAa dIIeMedTa B COCJJ,HHCIIHFIX;

® OIPCHC/IATE THII XUMUYIECKAX PEaKIIHil;

¢ HA3LIBATH NPU3IAKH W YCIOBHS MPOTCKAHUS XHMUYCCKIX peaxiuii;

® BBBBIATL TIPA3HAKH, CBHACTCILCTBYIOUWHE O IPOTCKAMA  XMMUYECKON peakimy  1ipu
BBITTOTHCHIH XHMUYECKOTO OIILITA,



COCTaBIATE GopMmyIibl GHHApHHIX COE/IMHCHUH;

COCTaRISTEL YpaBHEeHsH XUMHAYECKIX pC&KL{I’Iﬁ;

cobLONATE paBmIa GesonacHoit paGoTer UpH IPOBENICHUH OTIBITOR;

TIOJIB30BATELCSH MabopaTopHLIM obopynoranuem u HOCYTOH;

BRITHCIIATE OTHOCHTENBHYHO MOJICKYITAPHYIO H MOJIIPHYIO MACCh BEIIIECTE;

BETHUCITATE MACCOBYIO IO XUMHIUCCKOTO JJICMenTa 110 hopmyire COCAMHEH NS

BRMHCITE KOITMYECTBO, 00LEM iy MACCy BEICCTBA MO KOIIMYecTBYy, 00BeMy, Macce pearenTon
HIM TPOAYKTOR peakitum;

XAPAKTEPH30BATh (usHveckue wu XUMHYCCKUC CBOHCTRA IIPOCTRIX Bemmects: KuCjIopoyna u
BOJI0pOJIa;

lI0ITyHaTh, COOUpaTH KUCI0pox 1 BOJIOPOJI;

PacliO3HABATh OUBLITHRIM IIyTéM razoo0pasiple BeuecTra: KHCITOpo 1, BOIOPO,T;

PAacKphIBaThL CMBIC]I 3aKOHA ABorajpo;

PACKPLIBATE CMBICIT IIOHATHH «TeMT0R0I addexr peaximmy, «MOIBIPHBIH 00Bem »;
XaPaKTCpU30Barh BUIMYCCKAE H XUMITYECKIE CBOMCTBA BOJKL,

PAaCKPBIBATL CMBICH IIOHSTHS «pacTBOp;

BBIMUCIIATE MACCOBYIO JI0JI10 PACTBOPEHHOIO BelecTna B pacTBope;

IPHTOTOBJIAITE PACTBOPEL ¢ ONIPECAEHHOM MaCCOROIL I0MeH pacTBOPEHHOO BEIICCTRA;

HA3bIBaTh COCIMHEHHS U3YYCHHBIX KIACCOR HCOPraHHYCCKHX BEIIECTR;

XapaKTepU30BaTh (DU3HYECKHE M XMMHYECKHE CBOHCTBA OCHOBHBIX KIACCOB HEOPIraHuYecKuX
BCLIECTB: OKCHJTOR, KHCIIOT, OCHOBANHH, Coeit;

ONMPCLCNATH IPUHAUICKHOCTD BEIECTR K OIPE/ICIICHHOMY KIIACCY COCAMHCHITI;

COCTAaRIATE (hOPMYIILI HeopratnmTeckux COCTMHCHHI M3YYEHHBIX KIIACCOB;

TIPOBOAHTD ONBITRL,  MOJTBCPKAAIONIAE XUMUYECKITe CBOHCTBA M3Y4EHHBIX KJACCOR
HEOPTraUHYeCKUX BEIICCTR;,

PACITOHABATL  ONLITHBIM  ITyTEM PACTBOPBI KHCIOT M menovedl 1O wu3MeHeHmo OKpacky
HHJIIKATOpa;

XAPAKTEPU30BATL B3AUMOCES3b MEXK/TY KIACCAMY HEOPTaHHYCCKUX COCAMHEHHMII;

PACKpPBIBATE cMeIc) [leproanaeckoro 3akona H. W. Meupereena;

OOBSCHATS  (hM3MYECKUIT CMBICHT ATOMHOTO  (MOPSIAKOBOTO) lIOMepa. XUMHIECKOIO DIIEMEHTA,
TTOMCPOB IPYTINIEL M MEPHOAA B IEPUOHTecKoil cucreme JI. M. Mencreesa;

OOBACHATE 3aKOHOMEPHOCTH HSMCHEHUS CTPOCHHS ATOMOB, CBOMCTE 9JIEMCHTOB R npenenax
MAJIBIX IEPHO/IOB ¥ IJIABHBIX O/ PYILLL;

XAPAKTEPH30BATH XUMHYECKHE 5I€MCHTL] (ot Bogopoa 1o KAJILITHS) Ha OCHOBEC HX MONOKCHNS B
Lepnonmyeckon cucreme JI. . Menneneega ocobeHHOCTEeH CTPOCHNS UX aTOMOB;

COCTABIATL CXCMBI CTPOGHUSA ATOMOB nepsbIx 20 3/EMEHTOR LHEPHOMMYCCKOH cucremsl JI. U.
MeHzeieena;

PACKPLIBATE CMBICIT IOHATHI: «(XUMHUIECKAs CBS3h %, €OJIEKTPOOTPHIIATCILHOCTE »;
XapaKICPU30BaTL 3ABHCHMOCTL (DU3HYECKHX CBONCTR BCIICCTE OT THNA KPHCTAUIMYECKO
pemcTKy;

OIIPEICIATL BU XUMHYECKOH CBS3H B HCOPranuyCCKUX COCHUHENNAX;

U300PaKATE CXEMBI CTPOSHH MOJIEKYTT BCLECTB, 00pa3sOBaHHbIX PasHbIMUE BHAMHU XUMHYICCKUX
CBSI3el;

PACKPBIBATE CMBICT TIOHSITHH «HOHY», (KATHOH», (aIHOHY, OTEKTPOJIUTHI», «HEDIEKTPOIATHIY,



«BJICKTPOTIUTHYECKAS AHCCONHATIALY, KOKHCITHTCILY, «CTClEeH OKHCITCHHS», (BOCCTAHOBMTENDY,
(OKHCIIEHHEY, KBOCCTAHOBIEHUE »:

¢  ONPEJICILTS CTCHEN OKHCIIEHHs aTOMA BIeMenTa B COC/TTHCHHMU;

®  PACKPBIBATH CMBICI TEOPHH SJEKTPONTHTHYECKO ANCConuarim;

® COCTaBIATH ypaBHEHHs 3MEKTPOIUTHICCKOI AACCOLHANIY KHCIIOT, MEI0YeH, coeit:

® 00BACHATE cymmocTs Hporecca MEKTPOIMTHYCCKOR AHCCONMAITHT |1 PeaKIui HOHHOIO 06MeHa:

¢ COCTABIIATEL TIOIHEIE M COKPAMEHHbIE HOHHLE YPAaBUENHA peaknui oOmena;

¢ OHPENCIITH BO3MOXKHOCTL POTCKAHFS PCaKUHH MOHHOIO 0OMena;

¢ [UPHBOAMTEL PEaKUMH, TIOATBEPKIAIOIIHE KaqCCTBEHHBIA COCTAB Paz3TAYHbIX BEIIECTB;

® OIPERCISATE OKUCITUTEND 1 BOCCTaITOBUTEND,

¢ COCTABILITE YpaBHEHHs OKHCIHATCIIBHO “BOCCTAHOBHTC/ILHBIX PCAKITHIA:

® HAa3BaTh QAKTOPKL, BIMSIOIINE Ha CKOPOCTDH XHMHYIECKOH peakmu;

®  KIACCHDHIHPOBATh XUMHYCCKUE PCAKIMH 110 PasIHYNBIM IpU3HAKAM;

® XapaKTCpH30BaTL B3AUMOCBS3T MCALY COCTABOM, CTPOCHHEM M CBONCTRAMYU HEMEeTasLIoB;

®  UPOBOJHIEL OMLIILL YIO  HONTYYCHMIO, COBMPANWIO m H3YYCHHIO XMMMYECKHX CBOMCTR
'a3000pa3sHbIX BEILECTR: YITICKHCTOro rasa, aMMuaKa;

® Paclo3HaBarh OMBITHIM TTyTEM Ia3000pasHEIe BELCCTBA: YITICKHCIBIH 13 A aMMHAK;

® XapaKIepH30RATE B3aMMOCBSI3h MY COCTABOM, CTPOCHHEM U CBONCTBAMU METAaIJIOR;

® HA3hIBaTh OPraHUYECKHE BEILECTRA 110 HX dopmyiie: Meran, sram, 9THIICH, METanoj, TAaHO,
TTANCPUH, YKCYCHAs KHCIOTa, AMHHOYKCYCHas KACIIOTd, CTeapHHOBAS KHCJIOTa, OJICHHOBas
KHCIIOTa, MTOK03a;

® OLCHHURBATH BIMSHHEC XUMHYCCKOTO SaTPASHEIHS OKPYXKATONTEH CPeJIb Ha Opranmsm 4eoBeKa;

® IPaMOTHO OOpAaIaThCes ¢ BElIECTBAMHE B TIOBCCIHEBHOM JKU3HU;

¢ ONPCielaTh BO3MOMKHOCTE LPOTEKAHHS PeaKnuil HEKOTOPBIX TpeJcTaBHTENCH OpranHyYeCKuX

BEIICCTB ¢ KMCIIOPOLOM, BOAOPOJIOM, MeTalulaMu, OCHOBAHMSIMMU, TaIOrCHAMH.

Beiycxkank noayunr osmoxnoers HAYIHTHCH:

* BBUIBHIATD M LPOBEPATH IKCHEPUMEHTANLHO THIOTEE O XUMHIECKHX CBOHCTRAX BEINECTE Ha
OCHOBE HX €OCTaBa W CTPOCHHMSA, UX CIOCOBHOCTH BCTYTATE B XUMMYCCKHE PEakiUH, O xapakrepe u
TPOAYKTAaX pasiMYHBIX XHMHYECKUX PCaKIHH:;

* XapaxTepH30BATH  BemecTBa 10 COCTABY, CTPOEHMIO M CROICTRAM, YeTaHaRTHBAIOT
TPUEHHHO-CIIEICTBCHIBIE CBSA3H MEYCTY JAHHBIMU XapaKTePUCTUKAMH BCLIECTBA;

* COCTaBIATL MONCKYISAPHBIE H IOJHBIC HOMNKIC YPAaBHCHHA 1O COKPAIIEHIILIM HOHIEM
YPaBHCHUSM;

® UPOrHO3HPOBATEL CIIOCODHOCTH BEMIECTBA POSIBIISITE OKHCITHTRIIBHEIE WIH
BOCCTAHOBUTEIILHBIC CBOMCTRA C YUETOM CTCICHEH OKHCIICHIS SIIEMEHTOB, BXOJAIIUX B €0 COCTAR:

* COCTaBNATH YDABHEHHs peaKIIHi, COOTBETCTBYIOINMMAX 110CIIE/0OBATE/ILIOCTH IIpEBpaIICHAH
HEOPTaHHICCKUX BELICCTB PA3IMYHBIX KIACCOB;

® BBIIBUTATE M MIPOBECPSTH IKCICPUMEHTAILHO THIOTE3Hl O pe3yibrarax BO3TEHCTBUA
PasIMYHEIX (paKTOPOB HAa W3MeneHHe CKOPOCTH XUMHYECKOH peakuu;

* WCHONB30Barh TNPHOOPETEHHBIC 3HAHMS UL OKONOLHYCCKH I'PaMOTHOIO IIOBEJICHHUS B
OKpy»Xarollei cpese;

* HCHOIIB30BATE NPHOOPCTEHHBIC KINOYERKIC KOMIIETeHIIUM [IPH  BBUIOJIHEHHH LPOEKTOB U
yqeOHO-HCCIIEI0BATENBCKAX 32124 110 H3YHCHHIO CBOMCTB, CIOCOOOB HONYYeHus u pacrnosuaBanms
BETIICCTE;



DﬁLeKTHBIIO OICHUBATL T/IH(IJODMEHIM}O Q BenecTBax u XUMHUYCCKHX nmponeccax;

KPHTHYCCKH OTHOCHTLCH K TICeBIOHaYYHOM undopmanm, HCIOOPOCOBECTHOH pexname B
CPE/ICTBAX MACCOBOM UHopmarm:;

OCO3HABATH 3HAYEHHUC TEOPETHUCCKHX 3HAHMI MO XUMHH JUISl IPAKTHYECKOH JIeSTeIbHOCTH
YeJI0BeKa;
COSJAIOT MOJEIN U CXEMBI JUISl PeITCHHs Y9EOHbIX M MO3HABATENEHLIX 3ana4; NOHMMATE HEeoOX 0 IUMOCTs

COOILIONCHus  IpeNIHCanHE, HPE/UIaTacMbIX B HHCTPYKUHSX TI0 HCIONBR0BAMNMIO JICKAPCTB, CPENCTR
OBITOBOM XUMUK 1 Jip.



