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PABOYAA ITPOI'PAMMA 110 XM

B PaMKaXx permoHa/ILHOro npoekra «Touka pocra» 7-9 K1acchbl
Copepxanue yueGHOro npegmera « XMMHUsA»

Cogep>kanre yueGHOTO TipeZiMeTa COOTBeTCTBYeT deiepabHOMY roCyapCTBEHHOMY
obpa3oBaTeTbHOMY CTaHapTy OCHOBHOTO 0011iero obpa3oBanus. B 1aHHOM YacTy pOrpaMmbl
TIpUBe/IeHO PeKOMeH [yeMoe pacripe/iesieHre Y4eOHbIX uacoB I10 pa3zesiaM Kypca, orpejesieHa
TI0C/Ie/J0BaTeIbHOCTb M3yueHHs yueOHbIX TeM B COOTBETCTBUM 3aJjauaMu 00ydeHus. YKa3aH
MHUHHMaJIbHBIA TlepeueHb JIeMOHCTpALWH, TPOBOAMMBIX yUuTeseM B Kjacce, 1abopaTopHbIX paboT u
OTTBITOB, BBITIO/THSIEMbIX YYeHUKAMH.

7 Knacc ( 1 yac B Hefe/n0)

ITpeomem xumuu u memoobl eé uzyyeHust

Yro u3yyaeT xuMusi. SIByieHus], MPOUCXO/sIIMe C BelllecTBaMu. HabmojeHre 1 5KCIiepUMeHT B
XUMUH.

CmpoeHue u azpezamHble COCMOSIHUS 6eujecms

CrpoeHue BellleCcTB. ArperaTtHbie COCTOSIHUS BEIL[eCTB.

Cmecu eeuwjecms, ux cocmae

YucTele BeljecTBa U cMecH. ['a3bl U ra3oBble cMecu. OObeMHast 10/ KOMITOHEHTa ra30BOi CMeCH.

MaccoBad [j0/11 paCTBOPeHHOT 0 BelllecTBa. MaccoBas [10/151 IpUMeCeH.

dusuuecKue s16/1eHUs 8 XuMuu

HekoTopble criocoObl pa3zzenenust cMeceid. @uibTpoBaHye. JJUCTHISISA, UK TIeperoHKa.

Cocmae eéeujecma. XumuyecKkue 3Haku u ¢popmy/ibl

XHUMHUUecKue 371eMeHThI. [IpocTeie U c/10)kHbIe BelljecTBa. XUMUUeCKHe 3HaKU U XUMUUeCcKue
¢opmynbl. OTHOCUTe/IbHAS! aTOMHAsl U OTHOCUTe/IbHAsi MOJIeKYJ/ISIpHasi Macchl.

IIpocmbie geujecmea

Mertamnsl. IIpencrasureny Meta/uios. Hemerasel. [IpeacraBuTtesin HemeTalios.

C/10)KHBIE BeljecTBa.

BanentHoctb. Okcuppl. [IpefcraButeny okcugoB. Kucnotsl. OcHoBanust. Conmu. Knaccudukaiius

HeopraHMueCcKuX BeIlecTB.
ITpakmuueckue pabombi:
1. JlabopatopHoe 0060pyZ0OBaHKe U IPUEMBI pab0ThI ¢ HUM. [IpaBH/Ia TEXHUKU O€e30T1aCHOCTH
ripu pabore B KabrHeTe XUMHHU.
2. TIpuroToByiieHHe pacTBOpa C 3aZlaHHOW MacCOBOM Jj0Jieli paCTBOPEHHOI'O BellleCTBa
BeipaiBaHrie KpUCTasioB

4. OuncTKa NOBapeHHOMU COMU



8 k1acc (2 yaca B Hejje/TI0)

HauanbHble noHSIMUS U 3aKOHBbI XUMUU

Tena u BerrjectBa. CBOMCTBA BelljeCTB. JTa/lOHHbIe (hr3UUYecKre CBOWCTBA BelljeCcTB. MaTepuabl U
MaTepuasioBeJieHre. Pojib XMMUHY B )KU3HK COBpeMeHHoro obiriectBa. OTHoleHre 0011eCcTBa K XMMUU:
xemouust U xeModoOousi.

Mertozap! u3yuenusi xumun. Habmromenue. DkcriepuMeHT. MoienvpoBanue. Mogenu
MaTepurasbHble U 3HaKOBbIe, U CHMBOJIbHBIE.

I"a3bl. JKuzpkoctu. TBépaple BewjecTBa. B3anmHble epexo/ibl MeXXy arperaTHbIMU COCTOSIHUSIMA
BellleCTBa: BO3roHKa (Cybsmmanyst) v Jecyoumalivsi, KOHZeHCal[|s U McriapeHye, KpUCTalin3atus U
Ti/IaB/IeHUe.

dusuyeckue sBieHus. YucTble BeljecTsa U cMecH. ['oMoreHHsle 1 rereporeHHsle cmecu. Cmecu
ra3oobpasHsble, XuaKue 1 TBépabie. CriocoObl pa3zienieHus: cMeceii: rieperoHKa, Win AUCTHIIISILIYS,
OTCTauBaHue, PUIbTPOBaHKE, KPUCTA/UIM3ALIUS UM BbillapuBaHue. Xpomarorpadusi. [IpumeHeHue
3THX CTI0COO0B B /1a00pPaTOPHOM MPAKTHKe, Ha TPOU3BOACTBE U B OBITY.

XvMHyeckue 3/1eMeHTbl. ATOMBI ¥ MOJIeKyJIbl. [IpocThie U C/10)KHBIe BelljeCcTBa. AJIJIOTPOINUS Ha
nipuMepe Kucaopoza. OCHOBHbIE TT0J/I0XKEeHHsI aTOMHO-MOJIeKY/IIpHOTO yueHus1. MoHbl. BeljectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHS.

3Haku (CMMBOJIbI) XMMUUECKUX 3/ieMeHTOB. VIHbopMaliysi, KOTOPYIO HeCyT 3HaKM XUMHUUYEeCKUX
3/IeMEeHTOB. DTUMOJIOTHS Ha3BaHUK HEKOTOPBIX XMMHUYeCKUX 3/ieMeHTOB. [Tepuoanueckast Tabuia
XMMHUUeCKUX 371eMeHToB [I. VI. MeHziesieeBa: KOpOTKONEPUO/HBIN U JJIMHHONEPUO/IHbIM BapUaHTBhI.
[Mepurobl v rpynmbl. ['1aBHast ¥ mobouHast MOATpyMIibl, Uinu A- U B-rpynmbl. OTHOCHTe/IbHAsE aTOMHas
Macca.

Xumnueckue Gopmysisl. THAEKCHI U K03 duiimeHTbl. OTHOCUTebHAsE MOJIEKYJ/IsIpHasi Macca.
MaccoBag [10/11 XMMUUECKOT0 3/IeMeHTa B coeIMHeHHH. IH(popMalusi, KOTOPYIO HECYT XUMUUeCKHe
hopmybl.

BanentHocTb. CTpyKTypHBIe (pOpMy/ibl. XUMUUECKHe 3JIeMeHThI C TIOCTOSTHHOW 1 TlepeMeHHOU
BaJIeHTHOCTHIO. BbIBO/, hOpMYy/Ibl coeiiHEHHsI 10 BasleHTHOCTH. Ornipe/iesieHe BalleHTHOCTU
XMMMUECKOr0 37ieMeHTa 1o ¢opMyiie BeljecTBa. CocTaB/ieHre Ha3BaHUW COe/IMHEHUH, COCTOSLUX U3
JIBYX XUMUUECKUX 3/IEMEHTOB, [0 BaJICHTHOCTHU. 3aKOH [TOCTOSIHCTBA COCTaBa BeL|eCTB.

XvMHUUecKHe peakiuu. PeareHTbl ¥ IPOJYKThI peakuu. [IpU3Haku XMMUUeCKUX peakLvi.
YcnoBus ux NpoTeKaHusl U Npekpaienus. Peakijuu ropeHusi. DK30TepMUUecKre U SHJ0TepMUYeCcKUe

peaxIuu.



3aKOH COXpaHeHHUs1 MacCChbl BelljeCTB. XUMHUYeckue ypaBHeHUs. CocTaB/eHre XUMHUYeCKUX
ypaBHeHU. IH(opMaLusi, KOTOPYIO HECET XUMUUecKoe ypaBHeHHe. Knaccudukams XuMUueckux
peakL1ii 10 COCTaBY M UMC/Ty peareHTOB Y MPOAYKTOB. THITbI XUMHUYeCKMX peakiuii. Peakiu
coe/IMHeHUs, Pa3/IoKeHHs], 3amellieHust 1 oOMeHa. KaTtanmsatopsl ¥ KaTaams.

JleMOHCTpaLuu

¢ Kosinekiyst MatepyasnoB U U3Ze/IU U3 HUX.

* Mogenu, ucrosnb3yeMble Ha ypoKax (Gu3KKW, Oruosioruu 1 reorpadumu.

* OObEMHBIE 1 111apOCTEP)KHEBBIE MO/Ie/T HEKOTOPBIX XMMUUECKUX BeIeCTB.

* Mo/ien KpACTalJIMYeCKUX PeréToK.

¢ Cobupanue ripubopa /i1t oJTyYeHus ra3a U MpoBepKa ero repMeTUYHOCTH.

* Bo3roHka Ccyxoro J/b/ia, oja Uiv HaTaavHa.

¢ ArperarHble COCTOSIHUSL BOZBI.

* Pa3siesieHre JByX HECMeILMBAOIMXCS )XUAKOCTEN C TIOMOILIBIO /1e/TUTe/IbBHOU BOPOHKH.

e [lucTU/IATOp U ero pabora.

® YcraHOBKa Jijis1 GUIbTpOBaHUS U eé pabora.

® YcTaHOBKa /151 BbITIApUBaHUs U eé paboTa.

¢ Kontekrusi ObITOBBIX IPHOOPOB /17151 GUIBTPOBAHUS BO3ZYyXa.

* Pa3esieHre KpacsIero BellecTsa ¢yioMacTepa ¢ MOMOILbI0 MeTozia OyMaXKHOM XpoMaTorpadum.

* Mo/ieny a/uIoTPONHbIX MOAU(UKALMN YIIepo/ia U Cephbl.

¢ [losiyyeHue 030Ha.

e TToptpets! 1. 5. Bepuienmyca u [I. 1. MeHieneesa.

¢ KopoTKoneproiHbIN U JIMHHONEPHO/HbIN BapUaHThl TepUouuecKor cuctemsl /1. U.
Menpesneesa.

* KOHCTpyMpOBaHue 111apOCTeP>KHEBbIX MO/e/leil MOJIeKYI.

¢ Anmapat Kura.

® Pa3yio)keHre GUXpomMara aMMOHUSI.

¢ ['opeHue cepbl U MarHUEBOM JIEHTHI.

¢ [Toptpetsl M. B. JlomoHocoBa u A. JI. JIaBya3be.

¢ OnbIThI, WUTIOCTPUPYIOLME 3aKOH COXPaHeHUs] MacChl BellleCTB.

* ['openue ¢ocdopa, pacTBOpeHre NPOyKTa TOPeHus B BOJie U UCC/Ie/loBaHKe TI0JTyYeHHOT0
pacTBopa JIaKMYCOM.

* B3aumoeicTBHe COMSTHOM KUC/IOTHI C IJUHKOM.

¢ [Tonyyenue ruppokcuga Mmeau(Il) u ero pasnokeHue Npy HarpeBaHUM.

JTaGopaTopHbIe ONBITHI

* O3HaKOMJ/IeHHe C KOJIIeKL1el 1abopaTopHOM MOCY/bL.



¢ [IpoBepKa repMeTUYHOCTH TIPUOOPA JJ1s TIOSTyYeHHsT Ta30B.

* O3HaKOMJIEHHe C MUHepaiaMH, 00pa3yoLMy IPaHHUT.

¢ [IpuroToB/ieHre TeTeporeHHOM CMeCH MOPOILKOB Cephbl C JKele30M U UX pasjiereHue.

* B3anMo/ielicTBHe PaCTBOPOB XJIOPH/IOB U MOJU/IOB KaJlksi C paCTBOPOM HUTpaTa cepebpa.

¢ [Tonyuenue rugpokcuga meau(1l) u ero B3aumo/ieiicTBre C CepHON KUCIOTOM.

* B3anMo/ieiicTBHe pacTBOpa CO/IbI C KUC/IOTOM.

¢ [IpoBepKa 3aKOHa COXpaHeHUsI MacChl BellleCTB Ha TIpUMepe B3auMO/eNCTBUS 11E/I0UU C
KHUC/IOTOM.

¢ [IpoBepKa 3aKOHa COXPaHEHHsI MaCChl BEII[eCTB Ha TIPUMepe B3aUMOJeMCTBUS IIEI0UN C COJIBIO
xese3a(IlI).

* PasjiokeHue MepoKCHa BO/IOpo/ia C MOMOIIb0 oKcua Maprania (IV).

¢ 3ameriieHue )Keie30M MeZI B MeZIHOM KyTiopoce.

IIpakTHueckue padoTsI

1. [TpaBusia TeXHUKH O€30MACHOCTH U HEKOTOPBIe BBl pab0T B XUMUUECKOU TabopaTtopuun
(kabuHeTe XUMHM).

2. Habsmo1eHue 3a ropsiiijei CBeuoii.

3. Amnasu3 riouBbl (aHanor paboTel «OUKCTKa MIOBAPEHHOMN COMN»).

Ba)xHeililne npeAcTaBUTe/IM HeopraHnueckux BemecTs. KoimuecTBeHHbIe 0THOLIEHUS B
XUMHH

CocraB Bo3ayxa. [TousiTie 06 06BEMHO¥ /1071e (j) KOMITOHEHTa IPUPOJHOM ra30BOM CMeCH —
BO37yxa. Pacuét 06bEémMa KOMITOHEHTA Ta30BOM CMeCH TI0 ero 00bEMHO# /10716 ¥ HA0OOPOT.

Kucnopoza. O3oH. [Tonyuenue kuciopoga. CobvpaHye U pacrio3HaBaHHe KUC/I0poa. XUMUUecKre
CBOMCTBA KMC/I0PO/A: B3aMMO/IeHiCTBHe C MeTaslJlaMH, HeMeTa/lJlaMU Y CJIO’KHBIMU Bell|eCTBaMHU.
IIpumeHenue kucnopoga. KpyroBoport KUC/I0poja B IIpUPOJe.

Oxkcugpl. Obpa3oBaHMe Ha3BaHUM OKCH/OB TI0 MX GopmysnaM. CocTaBieHue GOpMYyT OKCHUZOB T10
vX Ha3BaHusM. [IpescTaBUTeN OKCHUJOB: BOJA U YIJIEKUC/bIM Ta3, HeraléHasi U3BeCTb.

Bozopoz B npuposie. dr3nyeckrie 1 XUMUUeCKHe CBOMCTBA BOZIOPO/ia, ero MojlyyeHre U
TIPYUMEHEeHue.

Kucsotel, ux cocraB u kKnaccudukanyst. Muavkatopsl. Tabsura pactBopumocTtu. CepHast 1
COJISTHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conm, UX COCTaB M Ha3BaHMsI. PacTBOpUMOCTD coneit B Bozie. [IpeficTaBUTeNM CoJiel: XI0pU

HaTpusi, KapOoHaT HaTpus, (ocdaT KanbLusl.



[TocrosinHas ABorazpo. Konnuectso Betectsa. Mosis. MonsipHas macca. KpatHble e JMHUL{bI
Vi3MepeHts KO/IMUeCTBa BellleCTBa — MU/UIMMOJIb U KW/JIOMOJIb, MU/UIUMOJISIPHAs U KAJIOMOJISIpHAs
MaccChl BelecTBa.

PacuéTsl ¢ UCo/b30BaHKeM MOHATUN «KOJTMUYEeCTBO BelleCTBa», «MOJISIpHasi Macca», «IOCTOsIHHAs
Asoraipo». 3akoH ABorazipo. MossipHbIii 006éM ra3o00pa3HeIx BerrjecTB. OTHOCHTeNTBHAS TVIOTHOCTD
rasa mno gpyromy rasy. KpatHeie e JUHULIbI 13MePEHUS] — MUJUTUMOJISIPHBINA Y KATIOMOJISIPHBIN 00bEMBI
ra3000pa3HbIX BelllecTB. PacuéThl C UCI0/Ib30BaHUEM TTOHSATHI «KOJIMUeCTBO BellleCTBa», «MOJISpHast
Macca», «MOJSIPHbIA 00bEM ra3oB», «4MCI0 ABOTazipo».

I'napocdepa. KpyroBopot Bo/ibl B pupoje. @usnueckue U XMMAYeCcKre CBOWCTBA BOJbI:
B3aUMO/IENCTBUE C OKCUAMMU.

OcHoBaHu4, UX cocTaB. PaCTBOPUMOCTb OCHOBaHMi B BoJie. VI3MeHeHWe OKpacKy MH/IMKAaTOPOB B
11le/I04HOM cpefie. [IpescTaBUTeN 1esi0ueil: T’MPOKCU/bI HATPHUSL, Kalnsl U Ka/lbLUsl.

PactBopuTesb 1 pacTBOpéHHOe BelllecTBO. PactBopel. PactBopenue. I'napatel. Maccosas 1o
PacTBOPEHHOrO BelllecTBa. PacuéTsl, CBA3aHHbIe C UCII0/Ib30BaHWEM ITOHATHSL «MacCcoBast [J0JIst
PacTBOPEHHOIO BeLecTBa».

JemMoHcTpanyu

* OnpefiesieHre COZlepyKaHUsl KUCI0POJa B BO3JyXe.

¢ [TomyueHue KUC/I0pO/a pas/iokeHueM flepMaHraHaTa Kajaus U IepoKCcuzia BoLopoja.

¢ CobupaHue KMCI0pPO/ia MeTOJIOM BbITeCHEeHHs BO3/lyXa U BOJBbI.

® Pacrnio3HaBaHue KUCJIOPOZa.

* ['opeHMe MarHus, »kenesa, yris, cepbl 4 (pocdopa B KUCI0POJe.

¢ KoJiek1jyist OKCHU/0B.

¢ [TonyyeHue, cobvpaHye U pacrio3HaBaHHe BOJOPO/a.

* ['opeHue BOOpOJA.

* B3aumogeiicteue Bogopoaa ¢ okcugom meau(1l).

¢ KoJiiek1jyiss MUHepabHbIX KUC/IOT.

® [IpaBusio pa3baByieHUsI CEPHOM KUC/IOTHI.

¢ Konnekiiys cosieid.

® TabsmMila pacCTBOPUMOCTH KHC/IOT, OCHOBAHHIA U COJIEl B BOZE.

¢ HekoTtopble MeTa/libl, HeMeTa/Ulbl U COeJUHEeHUsI C KOJIMYeCTBOM Bell|eCTBa, PaBHLIM 1 MOJIb.

* Mogenb MOJISIPHOTO 00béMa ra3000pa3HbIX BELLeCTB.

¢ Konekiysi OCHOBaHHUH.

JTaGopaTopHbIe ONBITHI

¢ [TomyTHeHHe U3BeCTKOBOW BO/bI IIPU MPOITyCKaHUM YIJIEKUCJIOTO rasa.

° HonyquHe BOJIOPO/Jia B3aHMOAEﬁCTBHeM IIMHKa C COJISTHOM KHMCIOTOIA.



* Pacrio3HaBaHKe KUC/IOT C TIOMOIIbIO WH/IUKATOPOB.

¢ I3MeHeHre OKPAaCKU MHJUKATOPOB B 111eJIOUHOM cpe/ie.

¢ O3HaKOMJIeHUe C TIperapaTaMy JOMalllHel WK MIKOTbHOM anTeuku: pacCTBOpaMH TepoKCHA
BO/IOPO/ia, CITUPTOBOM HACTOMKM ¥0/la, aMMHaKa.

IIpakTHueckue padoTsI

4. TTonyueHue, cobMpaHue U pacrio3HaBaHWe KUCIOPO/a.

5. ITonyueHue, cobrpaHue U pacrio3HaBaHUe BOZOPO/ia.

6. [IpuroroBeHre pacTBopa C 3a/[aHHOM MaCCOBOM /l071eil paCTBOPEHHOTO BelleCTBa.

OCHOGHble K/1dCCbl HeOP2aHUYeCKUX COeOUHeHULll

O06o00611eHre cBefieHU 006 OKCHAAX, UX K/aCCU(UKAI[MK, Ha3BaHUSIX U cBoMcTBaX. CriocoObl
T0JTyueHus1 OKCU/IOB.

OcHoBaHus, X KiaccudurKalys, Ha3BaHUs U CBOMCTBA. B3aumo/ieiicTBUe C KUC/I0TaMH,
KHUC/IOTHBIMM OKCH/IaMH U COJIIMH. Pa3niokeHre HepaCTBOPHUMbBIX OCHOBaHUM. CIIOCOOBI MO/TyUeHHSI
OCHOBaHMUI.

KucnoTsl, ux knaccudukanus 1 Ha3BaHusi. OOIIye XUMHUUeCKre CBONCTBA KUCIOT.
B3aumogeiicTBre KUC/IOT C MeTalslaMu. D/IeKTPOXUMUUECKU psifi HarpshkKeHU MeTaslioB.
B3aumo/eiicTBre KUC/IOT C OKCUAAMU MeTaslyioB. B3anMoielicTBre KUCIOT C OCHOBAaHUSIMU —
peakiusi HerTpanu3auu. B3aumo/ieiicTBre KUC/IOT C coyisaMu. [TosryueHre 6eCKUCIOPOIHBIX U
KHC/I0PO/[CO/IeprKalluX KUC- JIOT.

Couy, ux knaccuuKkalys U CBoicTBa. B3aumoelicTBre comeld ¢ MeTaiiaMyd, 0COOEHHOCTH 3TUX
peakuuii. B3armogelicTBre comeit C COsIMHU.

['eHeTHUeCKHe psiZibl MeTa/l/la U HeMeTaslia. ['eHeTUUecKast CB3b MKy K/lacCaMu
HEOpPraHWYeCKHX BellleCTB.

JTaGopaTopHbIe ONBITHI

¢ B3anmMo/ieiicTBUe OKCH/ia Kablivs C BO/IOM.

¢ [ToMmyTHeHHe U3BECTKOBOU BOJbI.

¢ Peakiiusi HelTpa/M3al[yu.

¢ [Tonyuenue rugpokcuga meau(1l) u ero B3aumo/ieiicTBUe C KUC/IOTOM.

¢ Paznoxenue ruapokcuga megu(Il) mpu HarpeBaHuu.

¢ B3aumo/eicTBre KUC/IOT C MeTa/lJlaMH.

* B3aumo/eiicTBUe KUC/IOT C COJISIMU.

® O3HaKOMJ/IEHME C KOJIJIEKLIUeM COJIeH.

¢ B3aumogeiictBue cynbdara megu(Il) c xxenezom.

* B3aumogeiicTBUe Colel C COJISMHU.



® ['eHeTHYeCKast CBsI3b MeX/y K/lacCaM{ HeOpPraHWYeCKUX BellleCcTB Ha IIprMepe CcoeiMHeHUH
MeJIu.

IIpakTHueckue paboTsl

7. PelleHre sKcriepMMeHTa/IbHBIX 3a/a4 10 Teme « OCHOBHbIE K/1aCcChl HEOPraHMUeCcKux

COeZIUHEeHU».

ITepuoduueckuil 3aKoH U nepuoduyecKkas cucmema xumuieckux 3s1emenmos /I. U.
Menoeneeea. CmpoeHue amoma

EcTecTBeHHbIe cemMelrcTBa XUMHUYECKHX 3JIEMEHTOB: 11e/I0UHbIE U 111e/I0UHO3eMeJIbHbIe MeTasllbl,
rajioreHbl, MHepTHBIe (Gs1aropoHbIe) ra3el. AM(GOTepHOCTh. AM(OTEPHBIE OKCHABI U THAPOKCH/BI.
KowmrmnnekcHsle cou.

OtkpoiTue 1. . MeHzienieeBbIM IepHOANUECKOT0 3aKOHA 1 CO3/jlaHre UM TTepuoInuecKoi
CUCTEMbI XUMUUECKUX 37IEMEHTOB.

ATOMBI KaK (hopMa CyI1leCTBOBAHHSI XUMUUECKHX 37ieMeHTOB. OCHOBHbIE CBeJleHUsI O CTPOeHUH
aToMOB. /loKa3aTenbCTBa CJIO)KHOCTU CTpoeHus1 aToMoB. OmnbITel Pe3epdoppa. [lnanetapHas mozensb
CTPOEeHUs aToMa.

CocTaB aTOMHBIX si/iep: TIPOTOHbI, HEUTPOHBI. OTHOCUTE/IbHAs aTOMHas Macca. B3anmocBsi3b
TIOHSITUM «IIPOTOH», KHEMTPOH», «OTHOCUTE/IbHAsI aTOMHasi Macca».

Mukpomup. DneKTpoHbl. CTpOeHUe 3/1eKTPOHHBIX YPOBHEW aTOMOB XUMUUECKHX 3/IEMEHTOB 1—
20. ITonsiTHe O 3aBepIIEHHOM 3/IEKTPOHHOM YDOBHE.

M3oTombl. ®U3nuecKuil CMbIC/ CUMBOJIMKY NIEPUOINYECKOU crucTeMbl. CoBpeMeHHast
(hopMyIMpOBKa MepUOAUYECKOro 3aKoHa. Vi3MeHeHus1 CBOMCTB 3Jie- MEHTOB B IePUOJAax U IpyIinax
Kak (QDyHKIUSI CTPOeHHsI 3/IeKTPOHHBIX 000/10UeK aTOMOB.

XapakTepucTHKa 3/1eMeHTa-MeTasljla ¥ 3/leMeHTa-HeMeTasl/ia 0 X M0JI0KEeHHUIO B [TepUouuecKon
cucTeMe XUMU4ecKkux 371eMeHToB [I. 1. Meneneesa.

JleMoHCTpanuu

* Pa3uuHbie PopMbI TabJTUL] TePUOINYEeCKO CUCTEMBI.

* Mozie/iipoBaHue TIOCTpOeHusI Tiepuonueckoii cucremsl 1. V. MeHzieneeBa.

® Mopeni aTOMOB XUMUUECKUX 3/IEMEHTOB.

* Mogeny aTOMOB 3/ieMeHTOB 1—3-T0 1epuo/oB.

JIaGopaTopHbIE ONBITHI

¢ [TonyueHue am¢pOTepHOr0 rMIPOKCH/IA U UCC/Ie[IOBAHKE €T0 CBOMCTB.

Xumuueckas ceés3b. OKUc/UmMesbHO-860CCMAaHo8UMe 1bHble peakuyuu



VoHHast xumuueckasi CBsi3b. VIOHbI, 06pa30BaHHbIE aTOMAMU META/VIOB ¥ HeMeTasioB. CXeMbl
00pa3oBaHKst MIOHHOM CBS3U /11 OMHAPHBIX COeIMHEHHWH. IOHHBIE KPUCTA/I/TMUECKUE PEIETKU U
(bu3ryecKre CBOMCTBA BellleCTB C 3TUM TUIIOM pelléToK. [ToHsiTHe 0 (opMy/IbHOM e/lMHMLIe BellleCTBa.

KoBaneHTHasi xumMuuecKast CBSI3b. D/IeKTPOHHbIE U CTPYKTYpHbIe (hopMyiibl. [ToHsITHE O
BasieHTHOCTH. KoBasieHTHast HemosisipHasi CBsi3b. CxeMbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3U [IJIsI
OVMHaApHBLIX CcoeIMHEHWH. MOEKy/IsIpHbIe M aTOMHbIe KPUCTA//TAUECKHE PEIETKU U CBOMCTBA BEIeCTB
C 9TUM TUTIOM PeIETOK.

ONeKTpOoOTpULIAaTeIbHOCTD. Psij| a/iekTpooTprijaTesibHOCTU. KoBasieHTHast rosisipHasi XuMAvecKast
cBs13b. [Jumnonb. CxeMbl 00pa30BaHsi KOBaJIEHTHOM TTOJISIPHOM CBSI3M [Ijisi OMHAPHBIX COeAMHEHUM.
Moneky/isipHbIe U aTOMHbIe KPUCTa/VIMUeCKUe PelIETKA U CBOMCTBA BEIeCTB C 3TUM THUIIOM DEIETOK.

MeTaniiueckasi XMMUuecKasi CBsI3b M MeTajyinueckasi KpucTaiindeckas peiérka. CBoiicTBa
BeleCTB C 3TUM TUTIOM pelléToK. EivHas nmpupoja XMMUUeCKHX CBsI3el.

Crenenb okucyieHusi. CpaBHeHUe CTelleHW OKUC/IeHUs U BajleHTHOCTH. [IpaBuia pacuéTta cTerneHei
OKHCJIeHUS TI0 (hOpMy/IaM XUMHUUECKUX COeJUHeHUM.

OKuC/IUTeTbHO-BOCCTAaHOBUTE/IbHBIE peaklvd. OripefiesieHre CTerleHel OKUC/IeHUs [I/1s
3/IeMeHTOB, 00pa3yIOLMX BellleCcTBa pa3HbIX K/IacCOB. Peakiyu MOHHOTO 0OMeHa ¥ OKUC/TUTeTbHO-
BOCCTAHOBUTe/IbHbIE peakiui. OKHUCUTeTb U BOCCTAaHOBUTE/Tb, OKUC/IeHUe U BOCCTAaHOB/IEHUe.
CocraB/ieHre ypaBHEHUM OKUCIUTE/IbHO-BOCCTaHOBUTE/IBHBIX PeakLiid MeTOZ0M 3/IeKTPOHHOTO
6anaHca.

JemMoHcTpanyu

* BusieoparmeHTsl U ciaiiibl «MloHHast XuMUJecKasi CBsI3b».

¢ Kosinekiiysi BelecTB C MOHHOM XUMUUECKOU CBSI3bIO.

® Mogie/ii MIOHHBIX KPUCTa/UTMUeCKUX PeléTOK.

* BuzeoparmenTsl u cialifibl « KoBasieHTHast XUuMUYeCKasi CBSI3b».

¢ KosieKiiys BeleCTB MOJIEKY/IIPHOTO ¥ aTOMHOTO CTPOEHHUSI.

® Mopenv MONeKY/ISIPHbIX U @aTOMHBIX KPUCTA/I/TMYECKUX PellETOK.

* BuzieodparmeHThl U ciaifibl «MeTaninueckass XMMUUecKasi CBsI3b».

® Konnekiysi «MeTanibl ¥ CIIaBbl».

* B3anMozieiicTBYe LIMHKA C CepoM, COSTHOU KUCI0TOM, xyiopugoM meau(11).

¢ ['openue Maruusi. BzaumozelicTBUe XJIOpHOM M CEPOBOJOPOAHOM BOJbI.

JIaGopaTopHbIE ONBITHI

¢ MI3roToBeHre MO/ie/Ti, WIJTFOCTPUPYIOILe CBOMCTBA MeTa/yInueCKol CBSI3U.

9 kn1acc (2 yaca B Hefie/Ti0)

IToemopenue u o6o6ujeHue ceedeHutll no Kypcy 8 kaacca



Bunapable coepvHenusi. OKcubl coneobpasyromye U Hecomeobpasyrouye. ['uipoKcH b
OCHOBaHHUs1, aM()OTepHbIe THAPOKCH/IbI, KUCJIOPOJCO/iepKalie KUCA0Thl. CpefjHUe, KUCTIbIE,
OCHOBHbIE Y KOMIUIEKCHBIE COJIH.

O06o00111eHMe CBeIeHUM 0 XUMUUECKUX peaklusax. Knaccrubukalpss XuMrUuecKiuX peakLyi mo
Pa3/IMYHBIM MTPU3HAKAM: COCTaBYy U YMC/Ty Pearupyromyx U 00pa3yroIuxcs BeleCTB, TEMJIOBOMY
3¢ dekTy, 0OpaTUMOCTH, U3MEHEHHUIO CTeTIeHel OKUC/IeHHsT 3/1IeMeHTOB, 00pa3yroLUX pearrupyoriye
Bell|eCTBa, arperaTHOMY COCTOSIHUIO pearvpyrolyX BelleCTB, UCII0/Ib30BaHUIO KaTaliru3aTopa.

[ToHsATHE 0 CKOPOCTH XUMUUYECKOU peaklyy. @aKTOpbl, BAUSIOLIME HA CKOPOCTb XUMHUECKUX
peakLyi: MpUpo/ia pearnupyrolvx BellecTB, UX KOHLIeHTpaLysi, TeMIlepaTypa, IIoab
COTIPMKOCHOBEHHUS1, Ha/llnuMe KaTtanu3aropa. Karamms.

JleMoOHCTpanu

® O3HaKOMJ/IEHHE C KOJUJIEKLIUSIMU MeTaslyIOB U HEMeTaJ/lJIoB.

® O3HaKOMJ/IEHUE C KOJJIEKLIUSIMU OKCH/I0B, KUC/IOT U COJIEeN.

¢ 3aBUCUMOCTb CKOPOCTU XMMHUECKOM peakLiMy OT NPUPO/bl PearupyroLnX BelecTB.

¢ 3aBUCUMOCTb CKOPOCTA XMMHUECKOM peakLiiy OT KOHLIEHTPaLMK pearupyroliux BelecTB.

¢ 3aBUCUMOCTb CKOPOCTW XMMUUECKOM peakLiy OT IJIOL[aZ COMPUKOCHOBEHUS pearupyroImnx
Bell[eCTB (KUMSILUU CJIOK).

¢ 3aBUCUMOCTb CKOPOCTH XMMHUECKOM peakLiiy OT TeMIlepaTypbl pearupyrolinx BelecTB.

JlabopaTopHbIe OMBITHI

¢ B3anmo/eiicTBie aMMHaKa U XJI0pOBOZIOPOJA.

¢ Peakijusi HeTpanu3aLuu.

* Habsropenue TeryioBoro 3ddekra peakliy HeMTpaIM3aLyn.

* B3auMozeiicTBre cepHOU KUCIO0ThI ¢ okcuaoM Meu(1l).

¢ Pa3jio)keHre NepoKCHa BOAOPO/ia C MOMOLLBIO KaTasiasbl KapTodess.

® 3aBUCHMOCTb CKOPOCTU XMMHUUYECKOW peakLiy OT MPUPO/bl Pearnupyroliux BelecTB Ha IprMepe
B3aMMO/IEHCTBHUSI paCTBOPOB THOCY/Ib(haTa HAaTpUs U XJiopy/a Oapusi, THOCY/Ib(aTa HaTPUsSI ¥ COTISTHOU
KUCJ/IOTHI.

¢ 3aBUCUMOCTb CKOPOCTA XMMHUUECKOM peakLiiy OT MPUPObl METAJIZIOB MPU UX B3aUMO/ENCTBUM C
COJITHOM KUCJIOTOM.

¢ 3aBUCUMOCTb CKOPOCTH XMMHUECKOM peakLiiy OT MPUPOAbI KUCIOT NPU UX B3aUMO/|eMCTBUH C
)Kese3oM.

¢ 3aBUCUMOCTb CKOPOCTA XMMHUUECKOM peakliiy OT TeMIlepaTyphbl.

® 3aBUCHMOCTb CKOPOCTU XMMHUUYECKOW PeakLU OT KOHL[@eHTPaL1H.

¢ 3aBUCUMOCTb CKOPOCTU XMMHUECKOM peakLMy OT IJIOL[aZi CONPUKOCHOBEHUS pearupyroimnx

BelleCTB.



® 3aBHCUMMOCTb CKOPOCTH XMMHUYECKOM peakljuM OT KaTaar3aropa.

XumuuecKue peakyuu 6 pacmeopax 3/1eKmpo./umoe

[MoHsiTHe 006 3/1eKTPOTUTHUECKOU JUCCOIMALIUH. DJIEKTPOJIUTHI U He3JIeKTPOIUThL. MeXaHu3M
JUCCOLIMALMI 3/IEKTPOIMTOB C PA3/IMYHbIM XapaKTepoM CBsi3u. CTereHb 3/1eKTPOIUTHUeCKON
auccorpauyy. CubHbIe U c/labble 371eKTPOUTHI.

OcCHOBHbIE TIOIOXKEeHHsI TeOPHH /IeKTPOJTUTUYEeCKON Aurccourarvi. Knaccudukaiysi MOHOB U UX
cBoiicTBa. KHCI0ThI, OCHOBAHUS U COJIU KaK 371eKTPonThl. VX Knaccudukalys v AuccoLyariusi.

OO1Me XMMHUYeCKe CBOMCTBA KUC/IOT: U3MeHeHe OKPaCKH UHUKATOPOB, B3aUMOZEHCTBHE C
MeTasulaMH, OKCH/IaMU U TUJJPOKCH/IaMU MeTaJlJIOB U COMSIMUA. MosieKy/isipHble Y MOHHbIe (TI0/IHbIe U
COKpall|éHHbIe) ypaBHeHUsI peakLii. XUMHUUeCKHUN CMbIC/T COKpAILEHHBIX ypaBHEHUM. Y C/IOBUS
TIPOTEKaHUs1 PeakLUil MeXXy 3/1eKTPOJIMTaMU /10 KOHLIA. PsiJj akTUBHOCTH MeTasl/IoB.

OO1e XMMHUYeCKe CBOMCTBA Ie/I0Ueli: B3aUMO/IeCTBHE C KUCIOTaMU, OKCUJIAMUA HEMETaslioB,
comsimu. OO1Me XUMUYeCKre CBOMCTBA HEPAaCTBOPUMBIX OCHOBAHHUI: B3aUMO/IECTBHE C KUCIOTaMH,
pasJioyKeHue NP HarpeBaHUU.

OO61re XUMHUUYECKHe CBOMCTBA CPeIHUX COJIel: B3aUMO/IEHCTBHE C KMC/IOTaMU, IIle/I0uaMH,
COJISIMU U MeTasyilaMu. B3anMoelicTBre KUC/IBIX COJIel CO 1ie/louamH.

'uzapony3 kKak 0OMeHHOe B3auMO/IeliCTBHe Coteli ¢ Bogoi. ['Mapomn3 com CUIBHOTO OCHOBAHUSI
1 cs1aboit KUCnoThl. ['uiponu3 cov ¢1aboro 0CHOBaHUSI U CUJIbHOUM KUCTOTHI. BoJopo/HbIii
rokasatesib (pH).

CBoWCTBa KHC/I0T, OCHOBaHUM, OKCU/IOB U COJIEN B CBETE TeOPUU 3/IeKTPOJIUTUYECKON
JMICCOLIALIMY U TIPe/ICTaB/IeHUi 00 OKHMC/TUTETbHO-BOCCTAHOBUTE/TBHBIX PeaKIIHsIX.

JleMoHCTpanu

® VlcribiTaHye BelleCTB M MX PaCTBOPOB Ha 3/1eKTPONPOBOJHOCTb.

¢ 3aBUCUMOCTb 3/IeKTPOTIPOBOJHOCTH YKCYCHOM KMC/IOThI OT KOHL|eHTPaL[1H.

e JIBiyKeHHe OKpallleHHbIX NOHOB B 3/IEKTPUUYECKOM T10J1e.

¢ OnpesiesieHre XapakTepa Cpe/ibl B pacTBopax cosieid. JlabopaTopHbIe OIbIThI

e JTvcconuariyst cabbIX 37IeKTPOJIMTOB Ha TIpUMepe YKCYCHON KUCJIOTHI.

¢ I3MeHeHre OKPAaCKU UHMKAaTOPOB B KUCJIOTHOMU cpejie.

® Peaki|us HeMTpair3alui pacTBOpa 11E/10YM Pa3/InYHbIMUA KUCIOTaMHU.

¢ [Tonyyenue rugpokcuga meau(Il) u ero B3auMo/ieiicTBHe C pa3TMYHBIMU KMUCIOTaMH.

* B3auMo/ieiicTBre CUMBHBIX KMCIOT € okcuzaoMm Meau(Il).

¢ B3aumo/eiicTBre KUC/IOT C MeTalJlaMHU.

¢ KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

¢ [TonyueHue CTy/iHS KDEMHUEBOM KUC/IOTHI.



¢ KauecTBeHHasi peakliiysi Ha XJIOPU/I- WU CyJib(aT-NOHBI.

* lI3MeHeHre OKpackKU UHMKATOPOB B 1[eJIOUHOM cpefie.

* B3auMo/ieiicTBYe 11e/I0uel C yT/IeKUC/IbIM Ta30M.

¢ KauecTBeHHasi peaklysi HA KATUOH aMMOHUSI.

¢ [Tonyuenue rugpokcuga meau(Il) u ero pasnoxenue.

¢ B3anmo/ieiicTBHe KapOOHATOB C KUC/IOTaMH.

¢ [Tonyuenue rugpokcuga »xene3a(Ill).

* B3auMo/ieiicTBre Kefe3a ¢ pacTBopoM cysibdata Mmeau(Il).
IIpakTHueckue paboThI

1. Petiienne SKCIIepUMEHTA/IBHBIX 3a444 10 TeMe «BIIEKTPOJ'II/ITI/I‘JECKEIH AUCCconranys».

Hememasnabl u ux coeduHeHus

CTpoeHne aTOMOB HEMETa/I/IOB U UX TOJI0)KeHHe B MepUoIuuecKor cucrteme. Psp
3/1eKTPOOTpULIaTeIbHOCTH. KprcTaninueckue peméTku HeMeTasyIoB — MPOCTHIX BeleCTB.
dusnueckue cBoiicTBa HeMeTa/ioB. OOIIMe XUMHUYeCKre CBOWCTBA HEMETAJVIOB: OKUC/TUTEe/IbHbIEe U
BOCCTaHOBUTEJIbHbIE.

["anoreHsl, CTpoeHKe UX aTOMOB U MOJIeKyJ1. Pr3nuecKre U XMMUUeCKre CBOMCTBA T'a/IOreHOoB.
3aKOHOMEpPHOCTH U3MeHeHHsI CBOMCTB rajloreHOB B 3aBUCUMOCTH OT UX I0JIOKEeHHUs B [TIePUOJUUeCKON
cucteMe. Haxoxx/ieHre rajloreHOB B IPUPOJE U MX MoMy4yeHue. bronornueckoe 3HaueHve 1
TIpUMeHeHVe rajoreHoB.

["anmoreHOBOZIOPOABI M1 COOTBETCTBYIOIIIME UM KUC/IOTBI: TUVIAaBUKOBAsi, COJIsTHasi, ODOMOBO/IOPO/THas,
vozoBosioposiHas. ['ajorennsbl. KauecTBeHHbIe peakijuy Ha rajoreHd-uoHsl. [Ipumenenve
COeJMHEeHUI rajioreHoB.

OO01jast xapakTeprcTHKa 37eMeHToB VIA-rpymmibel. Cepa B IpHUpPOZe U eé TIoy4yeHue.
AnnoTtponHbie MoAW(MUKALIMK CePbl M UX CBOMCTBA. XHMMUUECKUe CBOMCTBA Cephl U eé MprUMeHeHue.

CepoBo/10po/i: CTpPOEHHEe MOJIeKY/Ibl, (hM3nUecKre U XMMUUYeCcKre CBOMCTBa, MoslyueHue 1
3HaueHue. CepoBozioposiHasi KucaoTa. Cybduabl U ux 3HaueHue. JIFOMUHO(OPHI.

Oxkcup cepri(IV), cepHucTas KUCI0Ta, CybhuThl. KauecTBeHHasi peaklysi Ha Cy/Ib(UT-UOH.

Okcup cepri(VI), cepHas KucoTa, cyibdaTsl. Kpucranioruaparsl.

CepHasi KMC/IOTa KaK CU/TbHBIN 371eKTposiiT. CBOMCTBA pa30aB/ieHHOM CepHOM KMCIOTHI Kak
TUMTUYHOM KWC/IOTBL: B3aUMO/|eMCTBUE C MeTasllaMi, OCHOBHBIMU M aM(OTePHbIMU OKCH/IaMH,
OCHOBaHUSIMU U aM(OTePHbIMU TMAPOKCUAMHU, CosiMU. KauecTBeHHast peakijysi Ha Cy/bQaT-hoH.

OO0r1ast XxapakTeprCTHKA 371eMeHTOB VA-Tpymmbl. A30T, CTPOEHHEe ero aToMa U MOJIEKYJIbL.
du3nueckre ¥ XUMUYeCKHe CBOMCTBA 1 IIPUMeHeHHe a30Ta. A30T B TIPUPO/ie U ero Ouoiornyeckast

pOJib.



AMMHUaK, cTpoeHre MOJIeKyJibl U (hr3nueckre CBOMCTBA. AMMUayHast BOJia, HAIIAaTBIPHBIN CIIUPT,
rUApar aMmMuyaka. JloHOpHO-aKIeNTOPHbIA MeXaHU3M 00pa30BaHUsI CBSI3U B KaTHOHE aMMOHHUSI.
BoccraHoBuTeibHBIE CBOMCTBA aMMHUaKa. Co/ii aMMOHUS M UX TIpUMeHeHe. KauecTBeHHast peakiiyst
Ha KaTMOH aMMOHUSI.

Okcuppl a30Ta: HecoseoOpasyrolye 1 KAC/IOTHBIe. A30THCTasi KUC/I0TA ¥ HUTPUTBI. A30THas
KWC/IOTa, eé rojiyueHue 1 cBoicTBa. HuTpaTsl.

®ocdop, ctpoenre aroma U atotponusi. Pochuzabl. Pochun. Okcug dhocdopa(V) u pochopHas
(opTodochopHas) kuciota. @ocdarsbl.

OO6m1as xapakTepucTHKa 31eMeHToB [V A-rpynmbl: 0cCOO€HHOCTH CTPOEHHST aTOMOB, TIPOCTBIX
BeIlleCTB U COeJUHeHHH B 3aBUCUMOCTH OT TI0JI0XKEeHHSsI 3/IEMEHTOB B [epPUOINUYeCKOil ChUCTeMe.
Yrnepoa. AnnotpornHbie MOAUMDUKALIMK: anMa3, Tpadut. AMOPGHBIN yriepoa: caxa,
aKTHBHUPOBAHHBIN yrojib. Afcoporus. XMUuecKre CBOMCTBa yriepoza. Kokcoxumuueckoe
TIPOU3BO/ICTBO U ero npoaykiwms. Kapouzpl.

Oxkcup yriepoga(Il): ctpoeHre moJieKyJibl, oyueHue U cBorctBa. Okcup yriepoga(Iv):
CTpOeHHe MOJIeKYJIbl, TIOJTyYeHre U CBOMCTBA. YTo/bHast KicaoTa. Co/iu yrobHOW KUCIOThI:
KapOoHaThI ¥ rTUApPoKapOoHaThl. TexHuYecKast ¥ MuileBast Coja.

Opranunueckast XUMus. YTJIeBOLOPO/BL.

MertaH, 3TaH ¥ MpoIiaH Kak Mnpe/ie/ibHble (HachllleHHbIe) YI/IeBOJ0PO/bl. DTU/IEH U alleTU/IeH Kak
Heripe/ie/ibHble (HeHachIlleHHbIe) yryieBoopo/ibl. CTPYKTYpHbIe OpMYyJIbI BelllecTB. ["'opeHMe
yIJIeBOI0POZOB. Peaklivy JiernpypoBaHus Mpe/ie/ibHbIX YI1eBOJ0PO/I0B.

CrupTbl. DTUIOBBIN CIIUPT, €r0 MoayueHue, IpuMeHeHue 1 (Gr3U0Ioruueckoe elcTBue.
TpéxaTOMHBIN CMUPT T/MLIEPUH. YKCYCHasi KUC/IOTa KaK MPe/ICTaBUTe/b KapOOHOBBIX KUCIIOT.

KpeMmHuii: cTpoeHre aToMa M HaxoxK/jeHue B Tipupoge. Cunmviu/ibl v cuiaH. CBONCTBa KDEMHUSI.
Oxkcupg kpemuusi(IV). KpeMHueBasi KUC/I0Ta U €€ COJU.

[Tpoun3BoACTBO cTek/a U LieMeHTa. [IpoyKIysi CUIMKATHOM MPOMBIIIIEHHOCTU: ONTUUeCKOoe
BOJIOKHO, KepaMuKa, apdop, dasiHc. OnTryeckoe BOTOKHO.

Hewmetasnibl B ipupoie. @pakijoHHast IeperoHKa >KUJKOro Bo3/lyxa Kak Ccriocob mosyyeHust
KHC/I0pPO/ja, a30Ta U aproHa.

[Tonyuenuve pocdopa, KpeMHUs, XJ10pa, M0Ja. DJIEKTPOJIU3 pacTBOpoB. ITonyyeHre cepHOi
KHCJIOTBI: CIPbE, XMMU3M, TEXHOIOTHUeCKasi CXeMa, MeTO/| KUITSAIIEero CJI0si, PUHLMITLI TeIyIo00MeHa,
TIPOTUBOTOKA U LUPKYJsiuu. Osieym. TTIpou3Bo/iCTBO aMMUaKa: ChIpb€, XUMHU3M, TeXHOJIOTHYecKast
cxema.

JleMOHCTpaLuu

¢ Ko/isieK1iyisi HemeTaslioB.

° MO,E[EJ'II/I KPUCTA/IJIMYECKUX pEU_IéTOK HeMeTaJ/IJIOB: aTOMHBIE U MOJIEKY/ISIPDHBIE.



® O30HATOp ¥ NIPUHLIMTIBI €10 PaboTBhI.

* ['opeHMe HEMeTaslJIOB — MPOCTHIX BelLeCTB: cepbl, pocdopa, ApeBecHOro yrJisi.

¢ O6pa3siibl raoreHoB — TMPOCTHIX BeILeCTB.

* B3aMo/ieiiCTBHe rajloreHoB C MeTa/ulaMHu.

* BriTecHeHre Xj10pa OpPOMOM WK 0/ja U3 PACTBOPOB UX COJIEH.

¢ Konekuyisi NpUPO/IHBIX COeJMHEHUM X/10pa.

* B3aumo/eiicTBUe cephbl C MeTa/l/IaMHU.

* ['opeHue cepbl B KUCJIOPO/e.

¢ Konnekuys CyabQUAHBIX Py,

* KayecTBeHHasl peakLiysi Ha Cy/b(H/-HOH.

¢ ObecrBeurBaHUe OKpAIlleHHbIX TKaHel CepHUCTBIM r'a30M.

* B3anMo/ieiicTBre KOHLIEHTPHPOBAHHOW CEpHOMN KUCIOThI C MeJIbIO.

* OOyr/IMBaHKe OPraHNUeCKHX BeleCTB KOHIIEHTPUPOBAHHOM CePHOW KHC/IOTOM.

¢ [TnarpamMmma «CocTaB BO3/iyxa».

* BusieodparMeHThI U ciaiipl «[ITHuby 6a3apbi».

¢ [Tonyuenue, cobrpaHye U pacrio3HaBaHUe aMMMakKa.

* Pa3yio)keHre GUXpoMara aMMOHUSI.

* B3aumo/eicTBUe KOHLIEHTPUPOBAHHOM a30THOM KHUC/IOTHI C MeJIbHO.

¢ ['opeHue yépHoro rnopoxa.

¢ Pa3jio)keHye HUTpaTa Kalvsl ¥ TOPeHHe B HEM /IpeBeCHOI0 YroJIbKa.

¢ O6pas3iipl TPUPOJHBIX coeuHeHUH (ocdopa.

* ['openue ocdopa Ha Bo3jyxe U B KUCJIOPOJie.

¢ [Tonyyenue 6enoro gocdopa u UCTILITAHKE ero CBOUCTB.

* Konnexiust «O6pasiibl MPUPOAHBIX COeMHEHUH YT/Iepo/ia».

e [Toptper H. [I. 3emHckoro. IToroleHre pacTBOPEHHBIX BeLeCTB WU/IU ra30B aKTUBUPOBAHHBIM
YIJIEM.

® YCTpOUCTBO NPOTUBOrasa.

* Mogenu MoIeKy/1 MeTaHa, 3TaHa, STU/IeHa U aljeTU/IeHa.

* B3anmozieiicTBIe STUIeHa C OPOMHOI BO/IOM M paCTBOPOM ITepMaHraHaTa Kajivsl.

¢ O0mre XMMHUUeCKre CBOMCTBA KUC/IOT Ha TIPUMepPe YKCYCHOW KUC/IOTBI.

¢ KauecTBeHHasi peaklyisi HA MHOTOaTOMHbI€ CIIUPTHI.

¢ Komnekiust «O06pasiibl MPUPOAHBIX COeMHEHUH KPEMHHSI».

¢ Komntekuyisl CTeK/a, KepaMUKY, LieMeHTa U U3/e/InK U3 HUX.

¢ Koniekuyst NpOAYKLMHU CUTMKAaTHOW NTPOMBIILIJIEHHOCTH.

* BusieodparMeHThbI U c/iaiibl «I1por3BO/CTBO CTEK/IA U LjeMeHTa».



® Komnekuus «IIpupojHble coeiuHeHNUs] HEMeTalJIOB».

* BujieoparmeHThI U ciaiiibl «Ppaki[MoHHas TIlePeroHKa >KUJKOT0 BO3AyXa».

* BugeodparmeHTs! U ciaiizibl «[lonydyeHre Bofopo/a, KUC/IOpO/ia v rajoreHoB
3JIEKTPOTUTUUECKHM CTIOCOO0M».

* Mo/ienu arrnaparoB /isi TPOM3BO/CTBA CEPHOU KUC/IOTHI.

* Moge/np KUIISLLero Cios.

® Mo/ienb KOJIOHHBI CHTe3a aMMHaKa.

* BuzieoparmeHTh! U califibl «[Ipou3BOACTBO CEPHOM KHUCIOThI».

* BuzieodparmMeHThI U c1aii/pl «IIporM3BOACTBO aMMHUaKay.

¢ Kosnnekuust «CbIpbé /17151 TIOTyYeHUs1 CePHOM KMC/IOThI».

JIaGopaTopHbIE ONBITHI

¢ Pacrio3HaBaHUe rajaoreHu/j-MOHOB.

¢ KauecTBeHHbIe pPeaKLUU Ha CYJib(aT-UOHBI.

¢ KauecTBeHHas peakLysl HA KATUOH aMMOHUSI.

® XyMUUeCKre CBOMCTBA a30THOM KUC/IOTHI KaK 3/IeKTPOJIUTA.

¢ KauecTBeHHbIe peakliMM Ha pocdaT-UoH.

¢ [TosyueHue ¥ CBOMCTBA YIOJIbHOU KUCJIOTHI.

¢ KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

¢ [IpornyckaHue yryieKMc/aoro rasa yepes pacTBOp CU/IMKAaTa HaTpusl.

IIpakTHueckue padoThI

2. VI3y4eHrie CBOUCTB COJISTHOM KHC/IOTBI.

3. VI3yueHvie CBOMCTB CePHOM KHUC/IOTHI.

4. [TonyyeHre aMMuaKa U U3yueHue ero CBOMCTB.

5. ITosyuenue yriekucioro rasa. KauecrBeHHast peakijysi Ha KapOOHATUOHBI.

Memansnbl u ux coeOuHeHus

[TonoxxeHre MeTasyIOB B IEPUOJUYECKON CUCTeMe XUMUYeCcKUX 371eMeHTOB [I. V1. MeHieneeBa,
CTPOeHHe aTOMOB Y KPUCTa/UI0B MeTa/lJIoB. MeTanmyeckas CBsi3b U MeTa/UTnuecKast KpucTalimuecKast
pemétka. @usnyeckre CBOMCTBA METa/VIOB: 3/7IeKTPO- Y TEIIONPOBOJHOCTb, OTpaykarolas
CIIOCOOHOCTb, TVIACTUYHOCTh. YEPHBIE U [IBETHBIE METa/UIbl. MeTasuibl KaK BOCCTAaHOBUTEJH.
ONeKTpOXUMUYECKWH Psifi HalpsKeHUi. B3arMo/ielicTBre MeTaslioB C HeMeTa/lJlaMH, OKCUZ,AMU,
KHUC/I0TaMU, COJIIMU. AJTFOMUHOTEPMUSL.

OO6rmias xapakTeprcTHKa 371eMeHToB [A-rpymimbl. OKCH/BI M THAPOKCH/BI 1[e/I0YHBIX METAJIIOB,
VX TT0JIyYeHre, CBOKCTBa, IpUMeHeHre. Ba)kHelille COMU 1e/I0YHbIX MeTalJIOB, UX 3HaUeHHe B

npupoje 1 >XM3HU Ue/I0BEKaA.



OO6rm1as xapakTeprcTyKa 371eMeHToB [IA-rpymrel. OKCUbl ¥ THAPOKCH/IBI ITe/I0YHO3eMeTbHBIX
MeTaJlIoB, UX MOIy4YeHe, CBOMCTBA U NIpUMeHeHre. BakHelllve oM 1je/I0YHO3eMe/IbHbIX
MeTaJUIOB, UX 3HaueHHe B MPUPO/ie U KU3HU uesioBeka. KapboHaThl ¥ THApoKapOOHaTHI Ka/lbLusl.

BpemeHHasi ¥ TIOCTOsSTHHASI >)KECTKOCTh Bo/ibl. CTIOCOOBI yCTpaHeHHs] BpDEMEeHHOM KECTKOCTH.
CriocobbI yCTpaHeHUs TIOCTOSTHHOM »KECTKOCTH.

CoeavHeHUs a/FOMHUHUS B TIPUPO/ie. XUMHUUeCKHe CBOMCTBa amoMuHus. OCOO@HHOCTH OKCH/ia U
TM/IPOKCH/Ia aTFOMUHUS KaK aM(OTepHbIX coefiluHeHUH. BakHelile co/id amtoMUHUS (XJI0pU/,
cyabdar).

OcobeHHOCTH CTpOeHus aToMa skese3a. JKesie3o B mpupoge. BaxkHeliive pypl skesnesa.
[Tonyuenue uyryHa u craau. Okcugbl v rugpokcuabl xxenesa(Il) u (1), Conu xenesza(Il) u (I11).
OG6Hapy>keHHe KaTHOHOB >Kejle3a B pacTBoOpe. 3HaueHWe COeJUHeHUH >Kere3a.

Koppo3usi razoBas (xuMuueckasi) 1 371eKTpOXUMHUUecKast. 3all[uTa MeTa/uioB OT KOPPO3UH.
Mertannsl B ipupoge. ITousatue o Meta/utypruy. UépHas U LiBeTHas MeTayprus. [Tupomeraniyprusg,
TUAPOMETAJUTYPrusi, 3/1eKTpoMeTasutyprust. JlomeHHbIH ripouecc. [TepepaboTka uyryHa B CTajb.
OneKTpou3 pacIijiaBoB.

JemMoHcTpanyu

* B3anMo/ieiicTBre HaTpUsl, JINTUS U KaJbLUs C BOJOM.

¢ ['opeHye HaTpWsl, MarHus U >kKejie3a B KUCJIOpOJie.

¢ Bcrnbillika TEpMUATHOM CMeCH.

* B3anmo/eiicTBUe cMecH TIOPOLLKOB CepPbl U JKese3a, LIMHKA U Cephbl.

* B3anMo/ieiicTBre aTFOMUHUS C KUCI0TaMU, L[e/I0YaMy U BOZOU.

* B3aumogeicTBHe xemne3a U Mey C XJI0POM.

* B3auMozieiicTBre Mey C KOHL|EHTPUPOBAHHOM C@PHOM KMC/IOTOM U a30THOM KMC/IOTOM
(pa3baBieHHOM ¥ KOHILIEHTPUPOBAHHOM).

¢ OKpacka IjlaMeH! COe/JUHeHUsIMU 111e/I0YHbIX MeTaslIoB.

® Okpacka IiaMeHy COeJUHEeHUSIMU 11[e/I0YHO3eMe/IbHbIX MeTasl/IoB.

¢ ["arieHrie U3BECTH BOJOM.

¢ [TosyueHue >KECTKOM BO/IbI B3aMMO/IeHiCTBHEM YTJIEKMCJIOTO ra3a C M3BeCTKOBOM BOJOM.

¢ YcTpaHeHHe BPeMEeHHOU KECTKOCTU KUTITYEHHEM U ZI00aB/IEHUEM CO/TbI.

® YcTpaHeHHe TTOCTOSTHHOM )KECTKOCTH Z00aB/IeHueM COZIbI.

¢ VIoHUTBI U MPUHLUIT UX AeUCTBUs (BUAeo(parMeHT).

¢ Kosekuysi IpUPO/IHBIX COeJUHEHUN aTFOMUHUSI.

* BusieoparmeHThI U ciaiiibl «OKCUJ| alFOMUHUS U €T0 MOAUDUKALIUN».

¢ [TonyyeHue am(poTepHOro THAPOKCH/ia aIFOMUHUS 1 UCC/Ie/JOBaHKe ero CBOMCTB.

° KOJ'IJ'IEKL[I/ISI «XHMHUYeCKHe UCTOUHHUKU TOKay.



¢ Pe3y/bTaThl /IMTEILHOTO SKCIIEPUMEHTA 10 U3yUeHUI0 KOPPO3UM CTaIbHBIX U3Ze/nil B
3aBUCHMOCTH OT YC/IOBUM ITPOLIECCOB.

* BoccraHoBnienue Meau u3 okcua Meau(Il) Bogopoaom.

* BuseodparmeHTsl U caiizibl «[Ipor3BoCTBO UyTryHa U CTalIn».

* BusieoparmeHThl U ciaiiibl «/31enusi U3 uyryHa v CTaam».

* BujieopparmeHThI U ciaiifibl «[Ipou3BO/ICTBO a/TFOMUHKST».

JIaGopaTopHbIE ONBITHI

* B3auMo/ieiicTBre Kefe3a ¢ pacTBopoM cysibdata Mmeau(Il).

¢ [TosryueHue U3BeCTKOBOU BOZbI U OIBITHI C HE.

¢ [Tonyuenue ruapokcuoB xene3a(Il) u (III).

¢ KauecTBeHHbIe peaklMM Ha KaTUOHBI JKeJle3a.

IIpakTHueckue padoThI

6. 2)KEcTKOCTb BOZBI U CTTOCOOBI €€ yCTpaHeHusl.

7. PelieHue SKCIIepUMEHTAa/IbHBIX 3aJ4d4 10 TeMe «MeTasbl».

Xumus u okpyxcarowjas cpeda

Crpoenue 3eMu: s4po, MaHTHs1, 3eMHasi Kopa, uTocdepa, rusipochepa, aTmocdepa.
XvMuueckut coctaB 3eMsu. ['opHbie mopoasl. MuHepasnsl. Pyabl. OcagouHble TOpHbIe TOPOJBI.
[Tone3Hble UCKoIaeMsle.

VcTOUHMKY XMMHUYeCKOTO 3arpsi3HeHus1 OKpY»Katolleii cpefibl. ['106anbHbIe S5K0/I0OTHUecKre
npobJ/ieMbl uesioBeueCTBa: HapylieHHe OMOre0XUMHUYeCKUX KPYTOBOPOTOB XMMUYECKHX 3/IEMEHTOB,
TIOTel/IeHWe K/IMMaTa, KUCJIOTHbIe 10XKAU U Ap. O30HOBBIe bIpbl. MexxyHapoiHOe COTPYAHUUYEeCTBO B
00/1acTH OXpaHbI OKPY)KAIOLIlel Cpe/ibl OT XUMUYECKOTO 3arpsi3HeHus. «3e/IéHast XUMHUSD».

JdemMoHcTpanu

* BugieodparmeHTsI U ciaiiibl «CTpoeHue 3eM/Id U e€ XUMUUeCKUd COCTaB».

¢ Kontekuiyisi MUHepasoB ¥ FOPHBIX MOPOJ,

* Komnekuus «Pyabl MeTaniioB».

* BuzieodparmMeHThI U c1aiiipl «I'106abHbIe SK0/IorHUecKre pobieMbl ueioBeuecTBa».

BuzieoparMeHThbI ¥ C/1aii/ibl O CTETIeHW IKOJIOTMUeCKOM UMCTOThI TOBApa.
JTaGopaTopHbIe ONBITHI
¢ I3yueHue rpaHura.

® l13yueHrie MapKUPOBOK Pa3/IMUHbIX BU/IOB IPOMBILUIEHHBIX 1 TIPO/IOBO/IbCTBEHHBIX TOBAPOB.

O06o6weHue 3HAHULl NO XUMUU KypCca 0CHOGHOU WKO/IblL.



CTpoeHre aToMa B COOTBETCTBUM C T0JIOKEHHEeM XUMUUeCKOT0 3/ieMeHTa B epuojuuecKoi
cucreme. CTpoeHHe BellleCTBa: XMMHUUeCKasi CBsI3b M KpUCTa//InUecKasl peléTka. 3aBUCUMMOCTh
CBOMCTB 00pa30BaHHBIX 3/IeMeHTaMHU MPOCTHIX BelllecTB (MeTal/ioB, HeMeTa/l/IoB, 6;1aropojHBIX ra30B)
OT T10JIO’KEHHSI 3/IEMEHTOB B MIepUoInUYecKoi cucteme. THIO/IOTHSI HEOPTaHUUECKHX BEILeCTB,
paszesieHre UX Ha K/1acchl U rpynnbl. [IpeacraButenu.

[Tpu3HaKy U YCIOBUS MPOTEeKAHWS XUMUUECKUX Peakluid. TUMoaorus XuMuueckux peakiyi mo
pa3/IMYHbIM MpU3HaKaM. Peakiun HOHHOTO o6MeHa. OKHUCIUTEe/IbHO-BOCCTAaHOBUTE/IbHBIE PeaKLvu.

XuMunyeckue CBOMCTBA MPOCTHIX BellleCcTB. XapaKTepHble XUMUUECKHe CBOMCTBA
Coe00pa3yoLuX OKCH/IOB, TUPOKCHIOB (OCHOBAaHUM, KHCTIOPO/ICO/I€PKAIUX KUCIOT ¥ aM(pOTePHBIX

TU/IPOKCH/IOB), COJIEM.

IInanupyemsie pe3y/ibTaThl 0CBOEHHSA yueOHOro npeamMera « XUMHsA» C OMMHUCAHUEM
YHHUBEPCA/ILHBIX YUeOHbIX AeHCTBHH, JOCTUTAaeMbIX 00yUYaroI[AMHMCA.

JINUHOCTHBIE pe3y/IbTaThl
OOyyaroIMiACs TIOTYYUT BO3MOXKHOCTD [/ (HOPMHUPOBAHUS CIEAYIOMINX IMYHOCTHBIX

YYI:



* ormpe/iesieHHe MOTHBALMM M3yueHHs1 yueOHOTr0 MaTepuana;

* OlLIEHWBaHME yCBaWBaeMoro yueOHOro MaTepHasia, UCXOZs U3 COLMATbHBIX U TAUHOCTHBIX
LIeHHOCTeM;

* TIOBbILLIEHWe CBOero 06pa30BaTe/IbHOT0 YPOBHS M YPOBHSI TOTOBHOCTH K U3YUYeHHI0 OCHOBHBIX
HCTOPUYECKUX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM XUMHUH U 0011]eCTBa;

* 3HaHWe NPaBW/I NOBe/leHNs B UYpe3BblYaliHbIX CUTYaLUsX;
* OLleHMBaHUe COLIMAIbHOM 3HAUMMOCTH Npodeccuii, CBsI3aHHBIX C XUMUEH;

* BjIaJieHue TIpaBrUIaMu 6e30macHOro obpailjeHHs C XMMHUYeCKUMU BelljeCTBaMy U
obopyZoBaHueM, TIPOSIBIIEHHE SKOJIOTUYeCKOH KYJIbTYDBI.

MertanpeaMeTHble pe3y/bTaThl
PerynatuBHbIe
OOyuarouMiAcs TIOTyYUT BO3MOXKHOCTD /1711 JOPMHUPOBAHUS CIeAYIOIIMX PeryIsaTUBHBIX Y Y/

¢ LeJjiernoJjiaraHre, BK/Ir04as ITIOCTAHOBKY HOBBIX HEHEﬁ, Hp606p830BaHI/Ie HpaKTI/I‘JECKOﬁ 3d4/la4l B
MMO3HaBdTEeJ/IbHYIO, CaMOCTOSITe/IbHBIM aHaIU3 yCJ'IOBI/Iﬁ AJOCTH)XeHHA 11e/IM Ha OCHOBe yqéTa
BbI/I€JIEHHBIX YUUTE/IEM OPHUEHTHUPOB AEﬁCTBHH B HOBOM y‘JE6HOM MaTepHuaJie;

¢ IUVIaHWPOBaHHE ITYTHU JOCTHIKEHUA HEHEﬁ;

* yCTaHaB/IeHUE LIeJIeBBIX TIPUOPUTETOB, BhIIE/IEHNE albTEPHATUBHBIX CITIOCOOOB [JOCTIKEHUS
11eJ11 ¥ BbIOOP HarboJiee 3¢ (heKTHBHOTO Criocoba;

* yMeHMe CaMOCTOSITe/IbHO KOHTPOJIMPOBATh CBOE BpPeMsl U YIIPaBJISITh UM;

* yMeHHe MPUHMMAaTh pellieHUst B TPO0IeMHOM CUTYalLUH;

* TIOCTAHOBKA y4eOHBIX 3a/]au, COCTaB/IeHHe T/IaHa U M0C/Ie[J0BaTe/IbHOCTH [IeMCTBHIA;
* opraHu3alys pabouero Mecra MMpH BBITIOJTHEHUH XUMHUECKOTO SKCTIePUMEHTa;

* TIPOTHO3WPOBAHHE Pe3y/bTaTOB 00yUeHHs], OLeHMBAHKEe YCBOEHHOTO0 MaTepHalia, OIjeHKa
KauecTBa ¥ YPOBHsI TO/TyUeHHBIX 3HaHUM, KOPPEKIHs TIaHa U criocoba JelCTBYsS TIPU
HEeO0OXOZAMUMOCTH.

ITo3HaBaTe/nbHBIE
OOyuaroLHiACs TIOTyYUT BO3MOXKHOCTB /1711 JOPMHUPOBAHUS CIeYIOIIMX TT03HaBaTenbHbIX Y Y [1:
* TIOWCK U BblZleJieHre UH(OpMaLuy;

¢ dHa/Iu3 YCHOBI/Iﬁ nu Tp66OBaHI/II7I 3a/1a4u, BbI60p, CorocTaB/ieHHe U 000CHOBaHUe criocoba
penieHud 3a/iduu;

* BBIOOp Hanbosiee 3(eKTUBHBIX CTIOCOOOB pelleHus 33/laui B 3aBUCUMOCTH OT KOHKPETHBIX
yCJIOBUY;



* BBIBIDKEeHHe 1 000CHOBaHME TUTIOTe3bI, BLIOOP criocoba eé mpoBepKwy;

* CaMOCTOSITe/IbHOE CO3/laHKe aJrOPUTMA JIeATeIbHOCTH TIPH PeIlieHUH 1po0JieM TBOPUYeCKOro 1
TIOMCKOBOT'O XapaKTepa;

* YMeHUs XapaKTepU30BaTh Bel[eCTBa M0 COCTaBy, CTPOEHHUIO U CBOICTBaM;

* OMNMCHIBAHUE CBOMCTB: TBép,[[LIX, KNUJKHX, FaBOO6paBHbIX BeleCTB, Bbl/ie/IeHHe X
CyLIeCTBEHHbIX IIPU3HAKOB;

* n300pakeHre CoCTaBa MPOCTEHIINX BELeCTB C MTOMOIIbI0 XUMUUECKUX (OPMYJT U CYIIHOCTH
XUMHWUECKUX peakLUi C ITOMOLIbI XUMUYECKUX YPaBHEHUH;

* TIpOBe/leHHe HaOJII0/IeHHH, OTrcaHue MPU3HAKOB U YCIOBUM TeUeHUs] XUMUUeCKHUX peakiiui,
BBITTO/THEHHE XUMUYEeCKOTO SKCITIePUMEHTa, BIBO/Ibl HA OCHOBE aHa/In3a Hab/IroieHu  3a
5KCIepUMEHTOM, pellleHre 3a/ay, To/yueHrne XMMHUYecko MH(OpMaLMy U3 pa3MuHbIX UCTOYHUKOB;

* yMeHMe OpraHU30BbIBATh UCC/Ie/JOBaHUE C Le/IbI0 POBEPKU TUIIOTe3;
* yMeHHe Jie/laTb YMO3aK/IH0UeHUs (MHAYKTUBHOE U 110 aHaJIOTMK) U BbIBO/IbI;

* yMeHHe 00BeKTUBHO OLIEHMBATh MH(POPMALHIO O BEIeCTBaX YU XUMUUYECKHX TTPOLIeCCax,
KPUTHYECKU OTHOCUTBCS K TICeB/JOHayUHOW MH(pOpMaLMK.

KoMMyHHKaTHBHBIE

OOyuaroLMIACS TIOJTyYUT BO3MOXKHOCTD /151 POPMHUPOBAHUS CIAYIOMIAX KOMMYHHUKATUBHBIX
Yya:

¢ TIOJIHO€ M TOYHOE€ BbIpa’>K€HHE CBOMX MBIC/IEN B COOTBETCTBUHU C 3a/la4aMU U YC/IOBUAMHA
KOMMYHUKAIINH;

* a/IeKBaTHOE WCTIOb30BaHHe PeUeBbIX CPE/ICTB /ISl YUaCTHs B JUCKYCCHUU U apryMeHTaLu!
CBO€H TO3HUI[UH, YMEHHe MPe/ICTaB/IATh KOHKPETHOE COZIep>KaHue C coobITieHnemM

€ro B MMCbMEHHOM W YCTHOH (popMe, oripeziesieHHe Crioc0O0B B3aUMO/IEMCTBUS, COTPY/IHUUECTBO B
TOMCKe U cOope MH(OpMaIHy;

* ompejesieHHe CII0CO00B B3aUMO/IMCTBYSI, COTPYJHUUECTBO B TIOMCKe U cOope MH(OpMaLuH,
yuyacTue B Aipaznore, rjiaHUpoBaHHUe o01uX Cr10co00B paboThl, MPOsiB/IeHUE YBaXKUTEILHOTO
OTHOIIeHHs K APYTUM yUalliMCs;

* OMUCaHue COZiepyKaHusl BBITIOIHSIEMBIX JeMCTBUM C 1|e/Ibi0 OPUEHTUPOBKU B
TpeIMETHOTIPAaKTUUeCKOW J1eATe/TbHOCTH;

* yMeHUs YUUTHIBaTh pa3Hble MHEHUSI ¥ CTPEMUTBCS K KOOPAUHALIMK Pa3/IMUHBIX MTO3ULIUU
COTpPY/IHUYECTBE;

* (opmynMpoBaTh COOCTBEHHOE MHEHHME U MO3UIINI0, apT'YMeHTUPOBATh U KOOPAMHUPOBATh €€ C
TIO3ULIMSIMU TTAPTHEPOB B COTPY/AHUYECTBE MPH BbIPAOOTKe 00ILIero peleHusi B COBMECTHOM
JesITe/IbHOCTY;



* OCYIIeCTB/ISITh B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO
B3alMOIIOMOLLIb;

* TIJITAHUPOBATH 001I[Ke CrIocoObI pabOThI; OCYIECTBIATH KOHTPOIb, KOPPEKIIHIO, OI[eHKY
JeMCTBUI MapTHEPA, YMeTh YOeXK1aTh;

* HCTIOJIb30BaTh afleKBaTHbIE SI3bIKOBbIE CPe/ICTBA /i 0TOOpaXkeHHsI CBOMX UYBCTB, MbIC/IEH,
MOTHBOB 1 TIOTPeOHOCTe; 0ToOpaXkaTh B peuH (OrrcaHre, 00BICHEHHE) CO/lep>KaHe COBEPIIIaeMbIX
JleliCTBUM, KaK B (popMe TPOMKOM COLMa/IM3MPOBaHHOW peuH, Tak U B (hOpMe BHYTpeHHel peuu;

* pa3BUBaTh KOMMYHHUKATUBHYI KOMIIETEHLIWIO, MCI0JIb3Ysl CPe/ICTBA YCTHOW U MUCbMEHHOU
KOMMYHUKALUU MPU paboTe ¢ TeKCTaMU yueOHUKA U IOTIOJTHUTE/TLHOM JIUTepaTypOu, CIpaBOYHBIMU
Tab/IMLIaMu, TPOSIBJISITH TOTOBHOCTD K YBa)KEHUIO MHOW TOUKHW 3peHusi TIPU 00CYX/[eHUU Pe3y/IbTaToB
BBIIOJIHEHHOH pabOoTBhI.

IIpeameTHbIe pe3y/IbTaThI
OOyuaroIuiicss HayYUuTCS:
* MPUMEHSITb OCHOBHbIE MeTO/IbI TIO3HAHUS: HaO/Fo/leHre, U3MepeHure, SKCIIepUMEHT;

* OMNMCHIBAaTHL CBOMCTBA TBépAbIX, XKUIOKHNX, l"33006paBHbIX BeleCTB, BblAeIAd UX CYIIeCTBEHHEBIE
MPU3HAKH,

* pacKpbIBaTh CMBIC/I 3aKOHA COXPaHeHHUsl MacChl Bell|eCTB, aTOMHO-MOJIEKY/ISIpHOM TeopuH;

* pa3/MuaTh XUMHUECKHe U (hru3ndecKue SiBJIeHHs], Ha3bIBaTh MPU3HAKK U YCIOBUS TIPOTEKAHUS
XUMHYECKUX peaki[uii;

* cobsrofaTh MpaBuia 6e30macHoi paboThI MPY TIPOBEZIEHUH OTTBITOB,;
* TI0/Ib30BaThCS JTaOOPAaTOPHBIM 000PYZOBaHUEM U TOCY/OH;
* TIO/Ty4aTh, COOMpPATh Ta3000pa3HbIe BeIl[ecTBa U pacrio3HaBaTh UX;

* XapakTepu30BaTh (PU3MYeCKHe U XMMUUeCKHe CBOMCTBA OCHOBHBIX K1aCCOB HEOPraHUYeCKUX
COeJMHEeHU, TIPOBOJUTD OMbITHI, OATBEPXK/AIOL[1e XMMHUYeCKHe CBOMCTBA M3yUeHHBIX K/1aCCOB
HEOpPraHUUYeCKHX BEILeCTB;

¢ PACKpPLIBATHE CMBIC/I ITIOHATUA «PaCTBOP», BEIUUC/IATE MdaCCOBYHO [OJIIO paCTBOpéHHOFO

Bell|eCTBa B paCTBOPe, TOTOBUTh PACTBOPSI C OIpe/ie/IEHHON MacCOBOM Jl0/1eld PaCTBOPEHHOIO
Bell|eCTBa;

* XapaKTepu30BaTh 3aBUCUMOCTb (DU3UUeCKUX CBOWCTB BeleCTB OT TUIMa KPUCTa//TNYeCKOn
PELIETKY, ONpe/iesiaTh BUJ, XUMUUECKOW CBSI3W B HEOPTaHUUECKUX COeMHEHUSIX;

* PaCKpbIBaTh OCHOBHBIE TIOJIOXKEHUsI TEOPUU 3/IEKTPOJIMTHUECKOU JUCCOLMALIUH, COCTaBISTh
ypaBHEHUS 37IeKTPO/IUTUYECKOM TUCCOIUALIN KUCJIOT, Ie/ioueld, coell U peakiuii MOHHOTO 0OMeHa;

¢ PACKpPbIBATh CYIIHOCTb OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKL[Hﬁ, oripenesjiaTb OKUC/IUTE/Ib
" BOCCTaHOBHUTEJIb, COCTABJ/IATbL YPABHEHHSA OKHUC/IMTE/IBHO-BOCCTAHOBUTE/IBHBIX peaKuHﬁ;



¢ HA3bIBATH KTOPBI, B/INA e Had CK Th XUMHUUYECKOHN KN,
d3bIBad’ dKTO 130} e Ha CKOpocC eCKO ea

* XapaKTepu30BaTh B3aMMOCBSI3b MEX/y COCTaBOM, CTPOEHHEM U CBOMCTBaMU HEMeTasVIOB U
MEeTaJljIoB;

* TIPOBO/UTB OIIBITHI 110 MOJIYYEHUIO U U3yUeHHI0 XUMUYEeCKHX CBOWMCTB Pa3/IMUYHbIX BEIeCTB;
* TPaMOTHO 0OpaIaThCsi C BelleCTBaMH B TIOBCETHEBHOM JKU3HHU.
OOyuaroLMIACS TIO/TyYUT BO3MOYKHOCTb HAYIHUTHCS:

* BbIIBUTaTh U MPOBEPSATH SKCIIEPUMEHTAaIbHO TUIOTEe3bl 0 XMMUYECKUX CBOMCTBaX BelleCTB Ha
OCHOBe WX COCTaBa W CTPOEHHSsI, X CIIOCOOHOCTU BCTYTaTh B XUMUUECKHe Peakiv, O XapaKTepe 1
MIPOAYKTaX Pa3/N4YHbIX XUMUUYECKUX peakliuii;

* XdpdKTe€pH30BdTh BelleCTBa I10 COCTaBy, CTPOEHHIO U CBOﬁCTBaM, YCTaHABJ/IMBATb MTPUYHUHHO-
C/1eJCTBEHHbIE CBA3KU MEXAY NdHHBIMU XdPAKTEPUCTHUKAMH BEIIECTBd,

* COCTaBJISITb MOJIEKY/ISIPHBIE Y TIOJTHbIe MOHHBIE YDaBHEHUS 110 COKPAIléHHBIM UOHHBIM
yPaBHEHUsIM;

¢ IIPOrHO3MPOBATH CIIOCOOHOCTh BeleCTBa IIPOABJIATE OKUC/IUTE/IbHbIE NI BOCCTAHOBUTE/IbHbIE
CBOICTBA C yI—IéTOM CTeTleHer OKHC/IeHUS 3JIEMEHTOB, BXOJAIIKX B €0 COCTAaB,

* BBIJJBUTATh U MPOBEPSTH IKCTIEPUMEHTAILHO TMITOTe3bl 0 Pe3y/ibTaTaX BO3/EHCTBUS pa3/IMUHbIX
(hakTOpOB Ha M3MeHeHHe CKOPOCTH XMMHYeCKOM peakiiuy;

* HCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS [I/IsI 9KOJIOTHUeCKH TPAMOTHOTO MOBe/IeHUs B
OKpY>Karolel cpefe;

¢ HMCIIOJ/Ib30BATh HPI/IO6PETéHHbIe K/IKOUeBbI€ KOMITETEHLIMU TIPH BbITIOJITHEHHWH IMTPOEKTOB U
pelieHnn yqe6HO-I/ICCHe,[[OBaTEIIBCKI/IX 3a/ia4 110 U3yUeHHnIo CBOI\/’ICTB, croco6oB MoJIyuyeHus u
pacCrio3HaBaHHs BeIECTB;

* 00BEKTUBHO OIleHMBaTh MH(OPMAL[UIO O BeIleCTBaX ¥ XMMUYECKHUX TPOLieccax;

* 0CO3HAaBaTh 3HAUEHHE TeOPEeTUUECKUX 3HAHWU 10 XUMUH [IJIs1 TIPAKTUUECKOM J1eATeTbHOCTH
YyeJI0BeKa;

* CO3/laBaTh MO/Ie/IU U CXeMbI JIJIs1 pellieHus] yueOHbIX U Mo3HaBaTeIbHbIX 3a/jau; TTIOHUMAaThb
HE0OX0UMOCTh COOJTIOZIEHNS TIPeANUCAHUM, TIPe/l/laraéMbIX B MHCTPYKIIMSIX 10 UCIT0/Ib30BaHHIO
JIeKapCTB, CPeJICTB OBITOBOM XUMUHU U JIp.

BbINyCKHUK Hay4YUTCA:
* [IOHUMATh:

— XUMHUUECKYIO0 CUMBOJIMKY: 3HAKM XUMUYECKUX 37IeMEHTOB, (POPMYJTbl XUMUUECKHUX
BeIleCTB, YPaBHEeHUsI XUMUUECKUX peaKLUii;

— BaKHEHIIIe XUMUUECKHUE TIOHSTHS: BelecTBo, XUMHYEeCKUM J3JIEMEHT, aTOM, MOJIEKY/I4,
OTHOCHTEJ/IbHbIE dATOMHAA U MOJIEKYJ/IADHAA MaCChbl, MOH, KaTUOH, dHWUOH, XUMHWUEeCKas CBA3b,



3/1eKTPOOTPULIATeTbHOCTh, BaJIeHTHOCTh, CTeleHb OKWC/IeHUs], MOJIb, MOJISIPHAsi Macca, MOJISIPHBIN
00BEM, PaCTBOPBI, 37IEKTPOJIUTHI U HE3JIEKTPOJIUTHI, 37IEKTPOJIMTUYECKAsT JUCCOIMALUS, OKUCTUTEb U
BOCCTAHOBUTE/Ib, OKHC/IEHHEe Y BOCCTAHOBJIEHME, TeryIoBoi 3¢ (deKT peakijuu, OCHOBHbIE TUIIbI pe-
aKLM B HEOPraHWYeCKOW XUMUU;

— (hOpMY/IMPOBKM OCHOBHBIX 3aKOHOB M TEOPUM XMMHUHU: aTOMHOMOJIEKY/IIPHOTO yUeHHUs;
3aKOHOB COXPaHeHHs MacCChl Bel|eCTB, TIOCTOSHCTBA COCTaBa BeleCTB, ABOraipo; epruoAuuecKoro
3akoHa /[I. 1. MeHziesieeBa; TeoOpuy CTPOEHUS aTOMa U yUYeHUs O CTPOEHUHU BellleCTBa; TeOpUu
3/1IEKTPOJIMTUYECKON AUCCOLMALIMM U YUEeHHUSI O XUMUYeCKON peakLuy;

¢ HAa3bIBATh:
— XUMHUYeCKHe 3JIEMEHTEI;
— CoeaVHeHHUA N3yUeHHbBIX K/IaCCOB HeOPraHWYeCKHX BEIeCTB;

— opraHvuecKye BellecTBa 1o ux ¢hopMysie: MeTaH, 3TaH, 3TU/IeH, alleTh/ieH, MeTaHo,
3TaHOJ, TVIMLEPUH, YKCyCHasl KMCJIO0Ta, T/IF0K03a, Caxapo3a;

* 00BACHATD:

— (u3nyecknii CMbIC/I aTOMHOTO (TIOPSZIKOBOT0) HOMepa XMMUUEeCKOro 3/ieMeHTa, HoMepa
rpynnbl ¥ Mepyo/ia B ePUOUYECKON crucTeMe XUMUYeckux 31emeHToB 1. V. MeHeneeBa, K
KOTOPBIM 371eMeHT TIPUHA/|JIeKUT;

— 3aKOHOMEpPHOCTH U3MeHeHUs CTPOeHUsI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpe/iesiaX MaJibIxX
TIepyo/I0B U A-TPYTIM, a TaK)Ke CBOMCTB 00pa3yeMbIX UMH BBICIIIUX OKCH/IOB M TH/[POKCH/IOB,;

— CYIITHOCTD TIPOI[eCcca 3/IeKTPOIMTHUECKOU JUCCOIMALIUYN U PeaKliii HOHHOTO 0OMeHa;
* XapaKTepu30BaTh:

— XUMHUUEeCKHe 371eMeHThI (0T BOZOPO/a /10 KabLMsl) HA OCHOBE UX T0JIO’KEeHUS B
TIepUoOINYeCKON CUCTeMe XUMHUeckux 3meMeHToB /[l. VI. MeHpeneeBa 1 0COO@HHOCTEH CTPOEHUS
VX aTOMOB;

— B3dMMOCBSA3b MeXXy COCTaBOM, CTPOEHHEM U CBOMCTBaMH HeOpraHn4eCKuXx BelleCTB;

— XUMHUUeCKHe CBOMCTBA OCHOBHBIX K/1aCCOB HEOPraHWYeCKUX BelleCTB (TTPOCThIX BeIeCcTB
— MeTasl/IoB U HeMeTaJlJIoB, COeIMHeHN — OKCHU/I0B, KUC/IOT, OCHOBaHU, aM(OTepHbIX OKCU/IOB U
TU/IPOKCH/IOB, COJIeN);

* OTIpe/iesisiTh:
— COCTaB BeIleCTB 110 UX Gopmyiam;

— BaJIeHTHOCTh U CTeTIeHH OKWCJIeHUs 3/IEMEeHTOB B COeJIHEeHUY;
— BU/IbI XMMUUECKOM CBSI3U B COe/IMHEHUSIX;

— THUIbI KPUCTA/UTMUECKUX DPEeIIETOK TBED/BIX BEIeCTB;

— TMIPYHA/IIEXKHOCTH BEIeCTB K OTpe/1e/IEHHOMY KJ/IacCy COeMHeHH;



— THUIbl XUMUUECKUX peakLnii;
— BO3MO>KHOCTb ITPOTEKaHHsI peakLiii NOHHOTO 00MeHa;
* COCTaBJIATH!

— CXeMbl CTPOeHUsI aTOMOB TePBbIX /IB/ILIAaTH 37IeMEHTOB Mepuoudeckoit cuctemsl [. U.
MenpesneeBa;

— (hopMyJibl HeOpraHMUYeCKUX COe/JMHeHUIN U3yueHHbIX K/IaCCOB BeIleCTB;

— ypaBHEHUs XUMUYeCKUX peaki[|ii, B TOM UKC/ie OKUCIUTeTbHO-BOCCTAHOBUTE/BHBIX, C
TIOMOIL[bI0 METO/Ia 3JIeKTPOHHOTO OaaHCa;

* 6e3omacHo obparaTeCs:

— C XUMHUECKOM TIOCY/10M 1 1abopaTOpHBIM 000PYZ0BaHUEM;

* IPOBO/IUTh XUMUUECKUM IKCTIePUMEHT:

— MO TBEPIK/IAI0IINA XUMHUYeCKUM COCTaB HeOPraHUUeCKUX CoeIMHeHUH;

— MOATBEP>KJAIOLINKM XMMHUYECKe CBOKMCTBA U3yUeHHbIX K/1aCCOB HEOPraHUYeCKUX
BeLL|eCTB;

— T0 TIO/TyYeHHI0, COOMPaHHIO M pacrio3HaBaHUIO ra3000pa3HbIX BellecTB (KMCI0PO/a,
BO/IOPO/IA, YT/IEKUC/IOTO Ta3a, aMMHaKa);

— IO OTIpe/ie/IeHUI0 XJI0pU/i-, Cy/b(daT-, KapOOHAT-MOHOB U MOHA aMMOHHSI C TTIOMOLIbIO
KaueCTBEeHHbIX peakLyi;

* BBIUMCJISITE:
— MacCOBYIO JJOJIF0 XMMUYECKOTro 3jeMeHTa 1o ¢opMmysie coelUHeHUs;
— MaCCOBYIO JIOJTFO Bell[eCTBa B PaCTBOPE;

— MacCy OCHOBHOTO BellleCTBa 10 W3BeCTHOW MacCOBOM [j0Jie TIpuMecel;
— 00BEMHYIO [IOMI0 KOMITOHEHTa Ta30BOM CMecH;

— KOJIMYeCTBO BelllecTBa, 00bEM M/IM MacCy BelllecTBa 110 KOJMUYECTBY BellleCTBa, 00bEMY
WJIM Macce peareHTOB WM TIPOJYKTOB PeaKL{UH;

* MCTI0/Tb30BaTh MPHUOOPeTEHHbIE 3HAHUS M YMEHHS B TIPAaKTHUECKOU JesITe/TbHOCTU U
TIOBCEeTHEBHOM >KU3HU:

— Juis1 6e30TacHOTO OOpallleHus C BellleCTBaMU M MaTepuaiaMy B TIOBCeZIHEBHOM JKU3HU U
IPaMOTHOTO OKa3aHWsi TIePBOM MOMOIIM MPU 0XKOraX KUCI0TaMU U 11je/louaMu;

— AJIA 00BACHEeHHS OTAe/TbHbIX Cl)aKTOB W TIpUPOAHBIX HBJIeHHﬁ;

— [J1s1 KpUTUUYECKOM OLleHKM MH(OPMAL|X O BeIl|eCTBaXx, UCIO/b3yeMbIX B OBITY.



BbIHYCKHI/IK MO/TIYyYUT BO3MO)XKHOCTb HAYUYUTDHCH:

* XapaKTepHU30BaTb OCHOBHBIE METO/IbI TT03HAHUSI XUMUUECKHUX 00BeKTOB: Hab/IroieHue,
n3MepeHue, SKCTIepUMEHT, MO/ZIeJTUPOBaHNE;

* pa3MuaTh XUMHUUYeCKHe OOBeKThI (B CTATHUKe):
— XUMHUUeCKHe 37IeMeHThI U TIPOCThIe BelleCTBa;

— MeTaJl/Ibl ¥ HeMeTa/ulbl (MU XapaKTepu30BaTb OTHOCUTEIbHOCTD NIPUHA/JIEKHOCTH TaKUX
00BEKTOB K TOUM WM UHOU TPYIITIE);

— OpraHvuecKre U HeOpraHuyeckue CoeUHeHNsI;
— TUIPOKCU/IBI (KMC/IOPO/ICOZiepKalljiie KUCIOThbl, OCHOBaHUsI, aMm(poTepHbIe TUPOKCH/bI);

— OKCH/pI Hecosieobpasyromiye U cosieobpasymoiye (KUCIOTHbIE, OCHOBHbIE,
amdoTepHEIe);

— Ba/IEHTHOCTB U CTelleHb OKUHC/IeHN,
— CUCTEMATUUECKKWE U TPUBHUAJ/IbHbIE TEDMUHBI XAMHUYEeCKOH HOMEHK/IaTyDBbI;

— 3HaKOBYIO CUCTEMY B XUMMUU (3HaKU U (POPMYJIbI, UHLEKChI U KO3 (ULMEHTHI,
CTPYKTYPHbIe U MOJIeKY/IsIpHble JOPMYJIbI, MOJIEKY/ISIPHbIE Y HIOHHbIE YDaBHEHUs! peakLiid, TOHbIe U
COKpall|éHHbIe NOHHbIe YpaBHEHUsI peakliuii, TepMOXUMHUYeCKre YypaBHeHH s, 0003HaueHusi CTereHu
OKHCJIeHHs1 U 3apsjia MoHa B (opMy/ie XMMUYECKOTO COeIMHeHUS);

* pa3/MyaTh XUMHUUECKHE OObEKTHI (B IMHAMUKE):

— (r3nueckre U XMMHUYeCKHe CTOPOHbI MPOLIECCOB PaCTBOPEHUS U AUCCOLMALIAN;
— OKHC/TUTeTbHO-BOCCTAHOBUTE/TbHBIE PEaKIU U peaki[ui 0OMeHa;

— CXeMbl U yPaBHEHUSI XUMUYECKHX peakLui;

* COOTHOCHUTB:

— 5K30TepMUYECKHe PeakL|UU U PeakLjui rOpeHus;

— KaTa/JuTHUYecKue U (pepMeHTaTUBHbIE peaKLuy;

— MeTaJsl/l, OCHOBHBIN OKCH/Jl, OCHOBaHUe, COJIb;

— HeMeTasl/l, KUCJIOTHbIN OKCU/I, KUCTIOTY, COJIb;

— CTpOeHHe aToMa, BUJ| XUMUUYECKOU CBSI3H, TUTT KPUCTA/I/TMUECKOM PeIlETKU U (PU3ndecKue
CBOMCTBA BelleCTBa;

— HaXO0XXeHHe 3JIEeMEeHTOB B ITPHUPOJe W IIPOMBIIIIEHHbIE CIIOCOOBI X TOJ/TyUeHHsd;

— HEoOXOMMOCTh XUMUYeCKOT0 TIPOU3BO/ICTBA U TPeOOBaHMI K OXpaHe OKPY KaroIei

Cpefibl;



— HeoOXOZMMOCTh TTPUMeHeHHs] COBPEMeHHBIX BeI[eCTB M MaTepHUasoB U TpebOBaHMIM K
3/I0pOBBeCOepeKeHHIO;

* BBI/IBUraTh U 3KCIIePUMEHTa/IbHO NIPOBEPSITh FMIOTe3bl 0 XMMUYECKUX CBOMCTBAX Bell|eCTB Ha
OCHOBe MX COCTaBa, CTPOeHHsI M MIPUHA/|IEXKHOCTH K OMpeZie/IEHHOMY Kiaccy (TpyIie) BewecTs;

* POTrHO3UPOBAThL CIIOCOOHOCTH BellleCTBa MPOSIB/ISATE OKUCTUTE/IbHBIE UJTH BOCCTAaHOBUTE/TbHBIE
CBOWCTBA C YUETOM CTeleHel OKHUC/IeHUsI 3/IEMEHTOB, BXOZS- IIIUX B €r0 COCTaB, a TAK)Ke TIPOAYKTOB
COOTBETCTBYIOLL[UX OKUC/IUTETbHO-BOCCTAHOBUTE/BHBIX peaKLWi;

¢ COCTaBJ/IAATb YDABHEHHA peaKL[I/Iﬁ C y4aCTHheM TUITHMYHBIX OKMC/IMTEe/IeN 1 BOCCTAHOBUTE/IeH Ha
OCHOBE€ 3JIEGKTPOHHOI'O 6aJ1cha;

* OmpeZiesiATh BO3MOXXKHOCTb POTEKaHUs] XMMHUYeCKUX peakLjiii Ha OCHOBe 3/1eKTPOXMMHUYECKOTro
psifia HarpsDKeHWH MeTaslioB, Psifia 3IeKTPOOTPHULIATE/TbHOCTH HEMETAa/IOB, TabJTHLIbI PACTBOPUMOCTH
Y yuéTa yC/JI0BUY NIPOBeJIeHUs peakLny;

* IPOBOJUTH PAaCUEThI 10 XUMHUUYECKUM (HOpMyJiaM U YpaBHEHUSIM:
— [I71s1 BbIBOZIA (POPMYJIbI COeJMHEHUSI TI0 MaCCOBBIM ZI0JISIM 3/IEMEHTOB;
— [JIS1 IPUTOTOBJIEHUSI pacTBOpPAa C HCIO/Ib30BaHHWEM KPUCTA/UIOTUPATOB;

— JI/1s1 HAXOJKJIeHUs 10/ BbIXO/la IIPOAYKTAa peakl{iu 0 OTHOIIEHHUIO K TeOpPeTUYeCK!
BO3MO)KHOMY;

— C UCI0JTb30BaHMeM mipaBuiia ['efi-JTtoccaka 06 06 EMHBIX COOTHOILIEHUSIX Ta30B;
— C MCI0JIb30BaHUEM TIOHSITHN «KMOJIb», «MMOJIb», «UHUCI0 ABOTaJpo»;
— 10 TEPMOXUMHUYECKUM YPaBHEHHUSIM peaKLuu;

* TIPOBO/IUTh XMMHUUECKHH IKCITEPUMEHT C HEYKOCHUTETbHBIM COOJTFOIeHHEeM TIPABU/T TEXHUKH
0e30macHOCTH:

— MO0 YCTaHOBJ/IEHHIO KaUeCTBEHHOI'O YU KOJIMYECTBEHHOI'O COCTaBa COeIMHEHMHS;
— IMPpU BBITIO/THEHWHW UCC/IeA0BaTE/IbCKOT'O MPOEKTd;
— B JOMAIITHUX YC/IOBUSAX;

* MCTI0/Tb30BaTh MPHUOOPeTEHHBIE K/TOUeBble KOMITETEHLIUH [I7Isl BLITIOJTHEHUS IPOEKTOB U yueOHO-
WCCIIe/IoBaTeIbCKUX PabOT 10 U3yUeHUI0 CBOMCTB, CIIOCOO0B TIO/TyUYeHHsI U paclio3HaBaHUsI BEII|eCTB;

* OmpeJieNiATh NUCTOUHUKH XUMUUECKOM UH(QOpMaLUU, NpeICTaB/IsITh CIIUCOK MH(OPMAaLMOHHBIX
pecypcoB, B TOM YKC/ie ¥ Ha MHOCTPAHHOM $i3biKe, TOTOBUTh MH(GOPMAaLIMOHHBIN TIPOJIYKT U
TIpe3eHTOBaTh ero;

* 00BEKTHBHO OLIeHHWBaTh MH()OPMALIMIO O Bel[eCTBaX ¥ XMMUUECKHUX TPOL[eCCcaX, KpUTUUYeCKU
OTHOCHUTBCS K NCeB/J0HayYHOU MH(opMalyy, He[o0OpOCOBECTHOM pek/lamMe B CpefiCTBax MacCOBOM
MH(pOopMaLy;

¢ CO34dBaTb MOJIe/IN U CXEMBI [JId pelleHnA y‘l66HBIX U I103HdBATEJ/IbHBIX 3a/d4.



TemaTnueckoe IJIaHUPOBaHHE

Tema KosmmuecTBO yacoB
7 Kjacc
[Ipegmer XvMUM ¥ MeTO/bI €€ U3yUeHUst 3 vaca
CTpoeHue U arperaTHble COCTOSIHUST 2 yaca




BellleCTB
Cwmecu BeljecTB, UX COCTaB 5 yacos
®du3nyeckue sIBJIeHUs] B XUMUU 4 yaca
CocraB BellleCTB. XMUYECKUe 3HAKU U 5 vacos

hopMyibl
IIpocTeie BeliecTBa 6 yacoB
CroxkHble BelllecTBa 9 yacos
8 ximacc
HauasibHble MOHATUS U 3aKOHBI XUMHUU 20 yacoB

BakHenve npesctaBuTeN HeopraHuueckux | 19 vacos

BelleCTB. KosmuecTBeHHbIe OTHOILIEHUS B

XUMUH
OCHOBHBIE K/1aCChbl HEOPraHUYeCKUX 12 yacos
coeZIMHeHUM

[Teproanueckuii 3aKOH ¥ NleproinYecKas 8 vacos

cCucreMa XMMHUUECKHUX 3/IeMEHTOB ,[[ n.

MenpeneeBa. CTpoeHue aToma

Xumnueckas cBs13b. OKUC/IUTETbHO- 9 yacoB

BOCCTAaHOBUTEJ/IbHbIE PedKIITNN

9 ks1acc
[ToBTOpeHue u 060011[eHIe CBeIeHHUH TI0 5 yacoB
Kypcy 8 Kjacca. XuMUuecKue peakLjuu
XuMHUUYeCcKue peakliuv B pacTBOpax 10 yacoB
Hewmetanibl 1 ux coeviHeHUs 25 4yacoB
MeTanibl ¥ UX COeITMHEeHUST 17 yacoB
XUMUS U OKpY’KaroLlas cpeja 3 vaca
O06o011ieHNe 3HAHWH TI0 XMMHH 3a KYPC 8 uacos

OCHOBHOM IIIKOJIBI.

Onucanue yueOGHO-MeTO/JUUECKOT0 o0ecreueHUsi 00pa30BaTe/IbHOrO MPoOLiecca 1o

npeagMery « XuMHUsI»




YMK «Xumug. 7 Kiaacc»:

1. Xumus. 78 knacc. Yuebnuk (aBropsl O. C. T'abpuensH, U.T. Octpoymos, C. A. Crafkos).

2. Metouueckoe rocobue. 7 kiacc (aBropel O. C. I'abpuensH, U. I'. Octpoymos, 1. B.
AKCéHOBaA).

3. OnekrpoHHas Gopma yuebHUKa.

YMK «Xumust. 8 Kiacc»:

4. Xumws. 8 knacc. Yuebuuk (aBropel O. C. T'abpuensH, U.T'. Octpoymos, C. A. Cnagkos).

5. Metoaunueckoe nocobue. 8 kmacc (aBropsl O. C. INabpuensiH, U. I'. Octpoymos, U. B.
AKcéHoBa).

6. XUMHUS B TecTax, 3a/layax U yrpakHeHusx. 8 knacc (aBropsl O. C. 'abpuensH, 1. B.
Tpury6uak).

7. OnekTpoHHas ¢opMa yueOHHUKaA.

YMK «Xumug. 9 Kiacce»

1. Xumws. 9 knacc. Yuebnuk (aBropbl O. C. T'abpuensH, U.T. Octpoymos, C. A. CnaikoB).

2. Metomuueckoe rocobue. 9 knacc (aBropel O. C. I'abpuensH, Y. I'. Octpoymos, 1. B.
AKCEHOBaA).

3. Xumus B TeCTax, 3afiayax u ynpaxHeHusix. 9 kiacc (aBtopsl O. C. I'abpuesnsiy, U. B.
Tpury6uyak).

4. DnekTpoHHas (opma yueOHHKa.



