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1. [TosicHUTEIBbHAS 3aIIUCKA

Pabouas nporpamMmma no XuMuu AJiE OCHOBHOM IIKOJIbI COCTaBJI€HA HA
ocHoBe: DyHAAMEHTAIBHOTO fAJIpa COJEepKaHMsl 001Iero o0pa3oBaHus,
TpebGoBanuil k pe3ynbTaTaM OCHOBHOTO 001Eero 00pa30oBaHusl, NPEICTABICHHBIX B
®denepanbHoM ['ocynaperBennom Cranaapte Ob6mero O6pa3oBaHusi BTOPOTo
nokosienus (IIpukaz MunoOpnayku ot 17.12.2010r. Nel1897); npumepHbIX
MIPOrpaMm Mo y4eOHBbIM IpeaMeraM «XuMus 8-9 kiacchl» (CTaHIapPThl BTOPOTO
nokosienus) M., [Ipoceenienue, 2011; aBTopckoit yueOHOM MporpaMMel
O.C.TI'abpuensu «IIporpamma ocHOBHOTO 00111ero oOpazoBanusi. Xumus. 8-9
kiacce». M.: Ilpoceenienune,2019; (®I'OC); ocHOBHOM 00pa30BaTEIbHOM
mporpaMMbl OCHOBHOTO 060111ero oopazoBanust MBOY OOIII nrt. Tpowurka-
[Tewopcka.

Hannas paGoyast mporpaMMa OpUEHTHPOBaHA HA UCIOJIb30BAHUE YUYEOHUKOB IO
XUMUU U y9eOHO-MeToinueckux nocoouit YMK, co31aHHbBIX KOJIJIEKTUBOM
aBTopoB noj pykoBojacteoM O.C.I"aGpuensna, uznarensctso "lIpocemnienue"

Henaun xumuveckoro o0pazoBaHus B OCHOBHOM LIKOJIE POPMYIHUPYIOTCS Ha
HECKOJIbKUX YPOBHSX: TJI00AIbHOM, METANPEIMETHOM, JIMYHOCTHOM U
peIMETHOM, Ha YPOBHE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS COAECP>KaHUs
PEIMETHBIX MPOTPaMM.

OcHoBHOE 00111€€ 00pa3oBaHUE - BTOpask CTYNEeHb 0011ero oopazoBanus. OaHOM U3
BaXHEHIIMX 3a/1a4 ATOTO dTara sBJISETCS MOATOTOBKA 00YJaIOUUXCs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U MPOPECCHOHAIBHOTO
nytu. O0yyaromuecs T0JKHBI HAyYUTHCS CAaMOCTOSITEIbHO CTAaBUTh LEH U
OTIPEJIENISTh MMYTU UX JTOCTHYKEHHSI, HCTIOIB30BaTh MPUOOPETEHHBIN B IIKOJIE OTBIT
JESITEIbHOCTH B PEAIbHOM KU3HU, 32 paMKaMu y4eOHOIo mpoiiecca.

['1aBHBIC 11€TM OCHOBHOT'O 00111eT0 00pa30BaHUs COCTOST B:

(bOpMI/IpOBaHI/II/I HCJIOCTHOI'O IIPpEACTABJICHUA O MHUPC, OCHOBAHHOI'O HA
HpI/IO6peTeHHI>IX 3HAaHUAX, YMCHUAX U crocobax ACATCIIBHOCTH,

MPUOOPETEHHUH OTBITa PAa3HOOOPA3HOU IEATETLHOCTH, IO3HAHUS 1 CAMOIIO3HAHNS,

MOATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BEIOOpA MHANBUIYaTbHOM
oOpa3oBaTebHON WK TPO(HECCHOHATTEHON TPAeKTOPHH.

Bonbiioit Bki1aj B 1OCTUKEHHE TJIABHBIX 1[€JIE OCHOBHOTO 00I1IeT0 00pa3oBaHuUs
BHOCUT M3ydeHue xumuu. Koropoe npr3BaHo 00eCneunTh:

(dbopMupOBaHUE CUCTEMbI XUMUUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA;



pa3BUTHE JUYHOCTHU 00YYAIOLIUXCS, UX UHTEJUIEKTYaJIbHOE M HPAaBCTBEHHOE
COBEPILIEHCTBOBAaHUE, (POPMUPOBAHHUE Y HUX TYMAHUCTUUYECKUX OTHOILICHUN U
HKOJIOTUYECKU 1IEJIECO00Pa3HOr0 MOBENECHUS B OBITY U TPYAOBOH AEATEIBHOCTH;

BbIPaOOTKY MOHUMAHMS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUM XUMUU, a TAKKE
dbopmMupoBaHuEe OTHOIICHUS K XUMHH KaK K BO3MOXKHOM 00JacTu Oyayien
MPaKTUYECKOMN eI TeIbHOCTH;

dbopmupoBaHue ymMmeHu 6€30MacHOT0 0OpaIleHus ¢ BEIIeCTBaMU, UCIIOIb3YEMbIMU
B TTIOBCETHCBHOM JKHU3HH.

HGJISIMI/I HN3YUCHUS XUMHUU B OCHOBHOM IIIKOJIC SIBJISIIOTCS:

dbopmupoBaHue y 00y4aronuxcs yMEeHHs BUJIETh U IOHUMATh IIEHHOCTh
00pa3oBaHusl, 3HAUMMOCTh XMMUYECKOT'0 3HAHUS JJIsI KaXKJIOTO YeIOBEKa
HE3aBUCHUMO OT €ro NMpodheCCHOHAIBHON JIeITeIbHOCTH; YMEHUS pa3inyaTh (pakThl
Y OLICHKH, CPAaBHUBATh OLICHOYHbBIEC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUIMU
OIICHOK U CBSI3b KPUTEPUEB C OMPEACICHHON CUCTEMON IIEHHOCTEH,
dbopmMynupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

dbopMupoBaHue y 00y4aronuxcs eJOCTHOTO PEICTABICHUSI O MUPE U POJTU
XMUMHH B CO3JaHUM COBPEMEHHOMN €CTECTBEHHO-HAYUYHON KapTUHBI MUPA; YMEHUS
O0O0BSACHATH OOBEKTHI U MPOLIECCH OKPYKAIOIIEH EHCTBUTEILHOCTH — MIPUPOTHOM,
COLIMAJIEHOM, KyJIbTYPHOU, TEXHUYECKOU CPEJIbl, UCTIONB3YsI JIsl TOTO
XUMHUYECKUE 3HAHUS,

npruoOpeTeHne 00yJIaroNMMHCS OMBITa PAa3HOOOPA3HOU JIESITCIIPHOCTH, ITO3HAHUS H
CaMOITO3HAHUS; KITFOUEBBIX HaBBIKOB (KITFOUEBBIX KOMIIETEHTHOCTEH ), UMEIOIINX
YHHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUIOB JEATSIBHOCTH: PEIICHUS
npoOJieM, MPUHATHS PEIICHUH, TIONCKa, aHalli3a U 00paboTKu HH(pOpMAITUH,
KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYIHUICCTBA,
6e30macHOro 0OpaIIeHus ¢ BEIIECTBAMH B IIOBCETHEBHON KU3HU.

OCHOBHBIMH HJIEIMH Y4EOHOTO TpeMeTa XuMUs SIBISIOTCS:
O MaTepUaJbHOE €IUHCTBO BELIECTB ECTECTBEHHOTO MUPA, UX TEHETUYECKAsI CBSI3b;

O IPUYHHHO-CIICACTBCHHBIC CBA3HU MCXKY COCTaBOM, CTPOCHHECM, CBOﬁCTBaMH,
MMOJTYUYCHHNCM U IIPUMCHCHUCM BCIICCTB;

O MO3HAaBaEMOCTh BEIIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMHUYECKUX
peaKuunii;

O 0OBSCHAIONIAS U MPOTHO3UPYIOIIAS POJIb TEOPETUUECKUX 3HAHUMN ISt
(haKTOJIOTMYECKOTr0 MaTepraia XuMHUH 3JIEMEHTOB;



O KOHKPETHOE XMMHUYECKOE COCAMHEHUE KAK 3BEHO B HENPEPHIBHOM LIETU
MPEBPALLICHUN BEIIECTB, YYaCTBYIOIIEE B KPYTOBOPOTE XUMHUUECKUX BJIEMEHTOB U
XAMHYECKOU SBOJIOINM;

O 00BEKTHUBHOCTH U NMO3HABAEMOCTb 3aKOHOB IIPUPO/Ibl; 3HAHUE 3aKOHOB XUMHHU
MO3BOJISIET YIPABJIATh XUMUUYECKUMU MIPEBPAILICHHUS] MU BELIECTB, HAXOJAUTh
IKOJIOTHYECKHU O€30MacHbIEe CIIOCOOB! IPOM3BOACTBA U OXPAHBI OKPYKAIOIIEH
Cpellbl OT 3arpsi3HEHMUS;

O B3aMMOCBA3aHHOCTh HAYKH U ITPAKTUKH, Tpe6OBaHI/I$I MMPAKTUKU — JABHKYIIAA
Cujia pa3BUTUA HAYKH, YCIICXU IIPAKTHUKHU O6yCJIOBJIeHBI AOCTUIKCHUAMU HAYKHU,

O pa3BUTHE XMMUYECKON HAYKU Y XMMHU3AIMsl HAPOJIHOTO XO3SIIICTBA CITyX,aT
MHTEepecaM 4YeIoBeKa U OOLIECTBA B LIEJIOM, UMEIOT T'YMAaHUCTUYECKHUM XapakTep U
pU3BaHbI CIOCOOCTBOBAThH PEILICHUIO II100aJIbHBIX TPOOIEM COBPEMEHHOCTH.

OTU UJIeU PeaTU3yIOTCS IMMyTEM JIOCTUKEHUSI CICTYIOIINUX IIeJICH:

(dbopMHUpOBaHUE Y YUAIIUXCS XUMUYECKON KapTHUHBI MUpa KaK OPraHMYeCKON YacTH
€ro LIEJIOCTHON €CTECTBEHHOHAYYHOU KapTUHBI;

Pa3BUTUC ITO3HABATCIbHBIX HHTCPCCOB, MHTCIVICKTYAJIBHBIX 1 TBOPUYCCKUX
CITOCOOHOCTEH YHalnuxcs B IIpOLHECCC N3YUCHUA NMU XHMHYECKOU HAaYKH U €C
BKJIaJ1a B COBpGMGHHLIﬁ Hay‘{HO-TeXHH‘{GCKHﬁ IMpOrpecc,

(dbopMupoBaHUE BaKHEHIITNX JJOTUYECKUX OTepalliii MBIIICHUS (aHATU3, CUHTE3,
0000111eH1e, KOHKPETU3aIlHsl, CDABHEHHE U JIP.) B MPOIIECCE MTO3HAHUS CUCTEMbI
BAKHEUIIMX MOHSITHI, 3aKOHOB U TEOPUI O COCTABE, CTPOCHUH U CBOMCTBAX
XUMUYECKUX BEIIECTB;

BOCIIUTaHUE YOEKICHHOCTU B TOM, UTO MPUMEHEHHUE TIOyUYCHHBIX 3HAHUHN U
YMEHUH IO XUMUU SABIAECTCS O0BEKTUBHON HEOOXOIUMOCTHIO JIJIsl O€30MacHOM
paboTHI C BEIIECTBAMH M MaTepuaiaMu B OBITY M Ha POU3BOJICTBE;

MPOCKTHUPOBAHKE U PEATH3AIUs BHITYCKHUKAMU OCHOBHOM IITKOJIBI JTHYHON
o0pa3oBaTeIbHON TPACKTOPHUH: BBIOODP Mpoduist 00ydeHHs B CTapIICH IIKOJIE UK
npodeccruoHanbHOTO 00pa30BaATEIHLHOTO YUPEKICHNUS,

OBJIAACHHUEC KIHOYCBBIMH KOMIICTCHIIMAMUA (y‘—Ie6HO-H03HaBaTeHBHBIMI/I,
I/IH(bOpMaHI/IOHHBIMI/I, OCHHOCTHO-CMBICJIIOBBIMH, KOMMYHI/IKaTI/IBHBIMI/I).

Y4yeOHbIe TEXHOJIOTUU, METOABI, (POPMBI PadOTHI.

OcHoBHas ¢popma 00yyeHus — ypok. Pabouast mporpaMmma coctaBiieHa ¢ yuéToM
TOT'0, YTO KJIACCHI COCTOAT U3 O0YYAIOIIHUXCSI C Pa3HBIM YPOBHEM yU€OHBIX
BO3MOKHOCTEM, MOATOMY COJIEPKUT 3aJaHusl HE TOJIbKO 0a30BOr0, HO



MOBBILIEHHOTO U TBOPUYECKOT'O YPOBHS. {7151 3TOro UCMonb3yoTcs pa3Hbie GOpMbl
paboThl: TPYyNIOBLIE, UHANBUAYAJIbHBIE, padOTa B Mapax.

TexHomornu, UCNoIb3yeMble B paboTe:
m KT

B HCCJIeIOBATEIILCKUEMETOIBI00yYCHHS
B METOJIIPOEKTOB

B 3/I0pOBheCcOEpETaloNUeTEXHOIOTUN

m 11poOJeMHOe00yUeHne

Bunbl yueOHOU nesTeNbHOCTH: OIIPOC, YTEHUE, paccKa3, OTBEThl Ha BOMPOCHI,
COCTaBIIEHUE CXeM, Tabnull, paboTa ¢ TONOJHUTEIbHBIMU HICTOYHUKAMHU
uH(OpMAIINH, TPAKTUYECKHE PaOOTHI.

@opMBbI KOHTPOJIA: TEKYILIUN, TEMATUYECKUN U UTOTOBBIN.
Kpurepuu 1 HOpMBI OLIEHOK IIPEICTABICHBI B IPHIOKEHUH 1.
2. O0mas xapaKkTepuCcTHKA Y4eOHOr0 mMpeaMeTa XUuMHMsi

B cootBetcTBUM ¢ DenepanbHbIM rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOTO 0011ero 00pa30BaHus y4yalluecs H0KHBI OBJIA/IETh
TaKUMH [T03HABATEIHLHBIMUA YU€OHBIMU JACHCTBUSMU, KAK YMEHHE (OPMYIHPOBATH
npoOJieMy U TUIOTE3Y, CTABUTH 1IEIH U 3a7a41, CTPOUTD IIJIaHBI TOCTUKEHUS
LeJed U PEelIeHUs MOCTABICHHbBIX 3a]1a4, TPOBOJIUTH SKCIIEPUMEHT U Ha €ro OCHOBE
Jie1aTh BBIBOABI U YMO3AKIIIOUEHHUS, IPEACTABIATh UX U OTCTAaUBAaTh CBOIO TOUKY
3penusi. Kpome Toro, yyaimiuecs: JOJIKHbI OBJIAIETh IPUEMaMU, CBSI3aHHBIMHU C
Onpe/ieICHUEM MOHSATUI: OTPAaHUYNBATh UX, OMUCHIBATh, XapaKTepHU30BaATh U
cpaBHUBaTh. Clie10BaTENbHO, IPU U3YUYEHUN XMMHUU B OCHOBHOM IIKOJIE yYalllUeCs
JIOJIKHBI OBJIIETh YIYCOHBIMU JEHCTBUSMH, MO3BOJISIONIMMU UM JJOCTHYb
JUYHOCTHBIX, IPEAMETHBIX U METANIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
OcoOeHHOCTH co/iep)KaHus 00yUeHUSI XUMHUU B OCHOBHOM IIKOJIE 00YCIIOBIICHBI
cnenupUKOl XMMUU KaK HAyKH ¥ TIOCTAaBICHHBIMU 3a1a4amMu. OCHOBHBIMA
npo0ieMaMu XUMHH SBIISTIOTCAN3YUYEHHUE COCTaBa M CTPOCHUS BEIIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHS, OJIyU€HUE BEILIECTB C 3a/IaHHBIMU
CBOWCTBAMHU, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX PEAKIIUI U

MyTed yNpaBiI€HUS UMH B LEJSAX MOJYYEHUS BEIIECTB, MaT€pUaIOB, SHEPTUU.

Baxxuenmumu COACPKATCIbHBIMUA JIMHUAMUA IIPEAMCTA XUMUA ABJIAIOTCA



«BEILECTBO, CTPOCHUE BELIECTBA» — 3HAHUE O COCTABE U CTPOCHHUU BEILIECTB, UX
CBOMCTBaxX U OMOJIOTHYCCKOM 3HAUYCHUM;

«XAMMYECKasl peaKUys» — 3HAHHUE O MPEBPAILLCHUIX OJHUX BELIECTB B APYTHE,
YCIOBUAX NPOTEKAHUS TAKUX MPEBPALIEHUN U CIOCO0aX YIPABICHUS PEAKIUIMU;

«MPUMEHEHHUE BEIECTB» — 3HAHHUE U OMBIT 0€30MacCHOr0 00paleHus ¢
BELIECTBAMHU, MaTepHaJlaMU U MPOLleCCaMu, HEOOXOJUMBIMU B OBITY U Ha
MIPOU3BOJICTBE;

«IIPOU3BOACTBO U IIPUMCHCHHNC BCIICCTB» — 3HAHUC OCHOBHLIX obiacTei
IMPpOU3BOJACTBA U IIPUMCHCHUA Ba)KHCUILIMX BCIICCTB, a4 TAKXKEC OIIBIT 0e30IacHOT0
O6paH_IeHI/ISI C BCOICCTBAMU, MaTCprajlaMi U MpOoLecCcCaMu, UCIIOJIb3YCMbIMU B 6BITy
" Ha MMPOU3BOACTBEC,

«KOJIMYECTBEHHBIE OTHOLICHUS B XUMUM» — YMEHUE MIPOU3BOJUTH PACUETHI 1O
XUMHYECKUM (HOpMYyJIaM U YpaBHEHUSM.

«MCTOAbI IMO3HAHWA XUMUN) — 3HAHUA, YMCHUA 1 HABBIKU OKCIICPUMCHTAJIbHBIX
OCHOB XUMHHU TJIA MMOJTYUCHUA U U3YUCHUA CBOMCTB BaKHEMIIINX HpGJICTaBHTCHGfI
KJIaCCOB HCOPIraHNYCCKUX COCHHHGHHﬁ;

«I3BIK XUMUM» — OTIEPUPOBAHUE CHCTEMOH BaKHEUIITNX XUMHUECKUX TTOHSITHH,
3HaHWE XUMUYECKOW HOMEHKIIATYPHI, T.€. X Ha3BaHUs (B TOM YHCIE U
TPUBHAIBHBIC), BIIAJICHIEC XUMUIECKONH CUMBOJIMKOHN (XUMHUYECKHUMH (pOpMyIamMu 1
ypaBHEHUSIMH ), a TAKXKe TMpaBUiIa MepeBoia NH(HOPMAIIUU C €CTECTBEHHOTO SI3bIKA
Ha SI3BIK XMMHUHU U 00PATHO.

ITockonbKY OCHOBHBIE COJIEPKATEIBHBIE TUHUU IIKOJIBHOTO Kypca XUMUU TECHO
nepervieTeHsl. B nporpammMe coaep:kaHue NpeaCcTaBICHO HE 0 JIMHUAM, a I10
paszaenam.

3HAYUTEITHFHOE MECTO B COJIEPKAHUHU Kypca OTBOAUTCS XUMHUYECKOMY
skcriepuMeHTy. OH MO3BOJIIEeT CHOPMUPOBATD Y YUAITUXCS CIICIIHATIBHBIE
MpPEeIMETHBIE YMEHHSI pa00TaTh C XUMUYECKUMH BEIIIECTBAMH, BBITTOIHITH MPOCTHIC
XUMHYECKHUE OTBITHI, HAYYUTHh UX O€30MaCHOMY U IKOJIOTUYECKU TPAMOTHOMY
oOpaIieHuro ¢ BEIIeCTBAMHU B OBITY M Ha TIPOU3BOJICTBE.

[TpakTrueckue pabOTHI CTPYNIUPOBAHBI B OJIOKA — XUMUYECKHUE MMPAKTUKYMBI,
KOTOPBIE CIYKAT HE TOJBKO CPEACTBOM 3aKPEIUICHUSI YMEHUN U HABBIKOB, HO U
KOHTPOJISI KauecTBa X CHOPMHUPOBAHHOCTH.

I'maBuoe otnuuue nporpammsel O.C. ["abpuensHa 3akir04aeTcsi B IByKpaTHOM
YBEIIMYEHUH BPEMEHU, OTBEJICHHOTO Ha U3y4yeHue pasnena «MHorooopasue
BEILIECTBY». DTO CBSA3aHO CO CTPEMJICHHEM aBTOPOB OCHOBATEIBHO OTPA0OTATh
BAXKHEHUIIIHE TEOPETUYECKUE MOJIOKEHNS KypCa XUMUU OCHOBHOM IIKOJIBI Ha



6oraroM (hakTOJIOrHYECKOM MaTepHralie XUMHUU JIEMEHTOB U 00 Pa30BaHHBIX UMHU
BEIIIECTB.

MecTo yueOHOro npeaMera B y4eO0HOM IJIaHe

denepanbHbld TOCYJapCTBEHHBIN 00pa30BaTeNIbHBIN CTAaHAAPT MIPEAYCMAaTPUBAET
H3y4eHUe

Kypca XMMHH B OCHOBHOM IIKOJIE KaK COCTaBHOM YacTH MpeaIMeTHON00IacTH
«EcrecTBeHHOHayuHbIe TpeIMeThI». HacTosdias nporpamma MOXeT ObITh
pean30oBaHa B JiBa dTarna.

IIponeneBTHyeckuii ITanm B 7 Kjiacce. ITOT Kypc paccuuTaHHa | 4ac B HEJIENIO B
o0beme 35 ydeOHBIX YacOB M HOCUT PEKOMEH/IaTEIbHBIN XapaKkTep, T. €. BBECHUE
€T0 B MPAKTUKY OOyUEHHsSI OCTAETCS Ha YCMOTPEHHE 00pa30BaTEIHbHOTO
yupexaeHus. Benaenne aTorokypca Hen30exHo BiedeT 3a co00ii HEKOTOphIe
NOBTOpPBI yueOHOrocoaepkanus B 8—9 kiaccax, KOTOpble, OJIHAKO, HE HApyIIaloT
pPaBEHCTBA CTAPTOBBIX BO3MOYKHOCTEH 00YJarOMIMXCS TIO OTHOIICHUIO K HOBOMY
npeaMeTy. YUUTENI0 OCTAeTCs JIUIIb TPUHSITh BO BHUMAHUEITOT (aKT pH
pa3paboTke COOCTBEHHBIX pabOYUX MPOTrpaMM, KaKC y4eTOM 3Taria MporeIeBTUKH,
Tak u 0e3 Hero.

Oobs13aTenbHBbIN 3Tan B 8—9 Ki1accax paccunTaH Ha 2 4acaB HEJIENIO B 00beMe
140 yyebHbIX yacoB. M3yueHue 3Toro Kypca JaeTBO3MOKHOCTb BBIITYCKHUKY
OCHOBHOM MIKOJIBI ycriemHo caaTh OI'Dno xumMun Kak npeaMeTa mno
BbI0OpY.[Ipeaiaraemslii Kype, XOTsI 1 HOCUT OOIIEKYJIbTYPHBIN XapakTepu HE
CTaBUT 3a7a4y NMPpoheCCHOHATBHON IMOJATOTOBKH 00yYarOIIUXCs,

TEM HE MEHEE MO3BOJIICT UM OIPECTUTHCS C BEIOOPOM TTpoduis 00ydeHUsB
CTapIleH MIKOJIE.

B nporpamme npenycMOTpeHO pe3epBHOE BpeMs, TaK KaK peasibHas
MPOJIOKUTENBHOCTh YU€OHOT0 TO/1a BCETIa OKAa3bIBAE€TCA MEHBIIIE HOPMATUBHOM.
B cBs13u ¢ mepexoa0M OCHOBHOM ITKOJIBI HA TaKyl0 (JOPMY UTOTOBOM aTTECTaIlUH,
kak ['IA, B Kypce npeycCMOTPEHO BpEMSs Ha MOJATOTOBKY K HEH.

Jlnst peanuzanuu paboueit mporpamMmbl B yaueOHoM tiane MBOY OOII orT.
Tpowunko-Ilegopck BoieneHo 44 (Bcero Ha mepuoa 00ydeHus1) o 24aca B HEJIEIIO
¢ 8 mo 9 kimacc, Bcero B roa 70 4. YueOHsIil roa B 8- 9 kacce paccuutad Ha 35
HEJIEIIb.

3. HpeIIMeTHbIe pe3yjJbTaThbl OCBOCHHUSA IIPOIrpaMMbI 110 XUMHH



JINYHOCTHBIMM pPe3yJIbTATAMM U3yUYCHHUS TIpeaMeTa « XUMUS SBISIOTCS
CJIEIyIOIINE YMEHHUS:

0CO3HaBaTh CAMHCTBO U HNCIIOCTHOCTL OKPYIKAIOIICTIO MHUpa, BO3MOKHOCTH €TO0
IMO3HABA€MOCTH U OOBICHHUMOCTH HAa OCHOBE JOCTHXKCHUM HAayKH,

IMOCTCIICHHO BBICTPANBATDh coOCTBEHHOE HESJIOCTHOC MUPOBO33PCHUC: OCO3HABATDH
HOTpC6HOCTB U T'OTOBHOCTHB K CaMOO6pa30BaHI/IIO, B TOM 4YHCJIC U B paMKax
CaMOCTOSITCJIbHON AESATEIILHOCTH BHE ITKOJIBI,

OLCHUBATDH )KU3HCHHBIC CUTYAalIlUN C TOYKU 3PCHUSA 0e30IacHOTo 06p2133. KU3HHU U
COXpaHCHUSA 30POBbA;

OLCHHNBATH DKOJIOTUUYECCKUM PUCK B3aMMOOTHOIIICHUM Y€JI0BEKa 1 MMpUpPOALL.

(dbopMUPOBATH IKOJIOTUUECKOE MBIIIJICHUE: YMEHHUE OIICHUBATH CBOIO JICATEIIBHOCTh
U TIOCTYTIKH JPYTUX JIFOJIEH ¢ TOUKH 3PCHHS COXPAHCHHS OKPYIKAIOIIEH CpeIbl -
rapaHTa >KM3HU U OJIaromnoyqus JIroAeh Ha 3emIie.

MeTanpeaMeTHBIMH PE3yJIbTaTaMU U3yUEHUS Kypca «XUMHUSD) SIBISCTCS
dbopmMupoBaHue YHUBEpPCABbHBIX yueOHbIX aeiicTBuii (Y'Y []).

Perynstuubie YV /1:

CaMOCTOSATEIILHO O0OHAPYXKUBATh U (POPMYTUPOBATH YIEOHYIO MPOOIEMY,
OTIPEJIENISTh 11eJIb YUeOHOM eI TeIbHOCTH;

BBIIBUTATh BEPCUU PEIICHHS MPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3yJbTar,
BBIOMPATH U3 MPEJIOKEHHBIX U ICKATh CAMOCTOSTENBHO CPEJICTBA JOCTHXKEHUS
LEIIN;

COCTaBJIATh (MHAWBUAYAJIBHO UIIW B TPYIIIE) MUIAH PELICHUS TPOOJIEMBI;

paboTas 1o TUTaHy, CBEPATh CBOH JACHCTBHS C IIEIBIO U, IPU HEOOXOIUMOCTH,
HCIIPABIIATH OIIUOKH CaMOCTOSITEIBHO;

B JTMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSATEIHLHO BIPAOOTAHHBIE
KPUTEPUU OLICHKHU.

[To3naBarenbshbie YV /1:

aHAM3UPOBATh, CPABHUBATH, KIIACCH(PUITUPOBATH 1 00001IaTh (AKTHI U SIBJICHUS.
BbISBIATE IPUYMHBI U CIIEACTBHS MTPOCTHIX SIBIICHUM.

OCYILIECTBIISITh CPAaBHEHHE, KIAaCCU(PUKALINIO, CAMOCTOSITEIbHO BhIOUpas
OCHOBaHMS U KPUTEPUH IS YKA3aHHBIX JJOTMYECKUX ONEPaLUi;



CTPOUTBH JJOTHYECKOE PACCYKIACHUE, BKIIIOUAIOILIEE YCTAHOBIEHUE IPUYUHHO-
CJIEICTBEHHEIX CBSI3€EH.

CO3/7aBaTh CXEMATHYECKHE MOJICTTH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTA.

COCTaBJIATDH TC3UCKHI, PAa3JIMYHbIC BUJLI IJIAHOB (HpOCTbIX, CJIIOKHBIX U T.H.).

peoOpa3oBbIBATh MH(POPMAITUIO U3 OJHOTO BUJA B IPYroM (Tabyuily B TEKCT U
np.).

YMETH ONPCACIIATh BO3BMOKHBIC HCTOYHHUKH HeO6XOIII/IM]':»IX CBCI[CHHﬁ,
IMPOU3BOIUTD ITOUCK I/IH(i)OpMaHI/II/I, AHAJIM3UPOBATH U OLICHUBATH e€
HOCTOBCPHOCTD.

KommyHnukarususie YV /:

CaMOCTOSTEIIbHO OPraHW30BbIBaTh Y4eOHOEC B3aUMO/ICHCTBUE B TPYIIIIE
(onpeaensTh 00MIUE 1ICSTH, PACIIPEACISATh POJIH, JOTrOBAPUBATHCS IPYT C IPYTOM H
T.J.).

I[Inanupyembie pe3yJibTaThl OCBOEHHUSI Y4eOHOI0 NpeaMeTa

JlesiTenbHOCTh 00pa30BaTENBLHOTO YUpekKASHUS 001ero 00pa3oBaHus B 00y4eHUU
XUMHH I0JDKHA OBITh HAMpaBlieHa HA JOCTHKEHUE 00YyJarOIIMMUCS
CIEAYIOIINX JJUYHOCTHBIX Pe3yJibTATOB:

B IIEHHOCTHO-OPUEHTAIIMOHHOM chepe - YyBCTBO TOPJIOCTH 32 POCCUNUCKYIO
XUMUYECKYIO HAyKY, TYMaHU3M, OTHOIIEHUE K TPYAY, LIEJIEYCTPEMIICHHOCTD,
CaMOKOHTPOJIb U CAMOOIICHKA;

B TPYJOBOM cepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalbHEUIIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

3) B mo3HaBaTENbHON (KOTHUTUBHOM, MHTEIUIEKTYaJIbHOM ) chepe —MOTHUBAIIHS
Y4€HUSs, yMEHUE YIPABIATh CBOCH MO3HABATEIBHOM A€ TEIbHOCTHIO.

MeTanpeaMeTHBIMHU Pe3yJbTATAMM OCBOCHUS BHIITYCKHUKAMU OCHOBHOMW IIKOJIBI
MIPOTPAMMBI 110 XUMHH SIBIISTFOTCS :

BJIaJICHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMH CITIOCOOAMHU 1€ TETbHOCTH:
HaOJIIOICHNUE, U3MEPEHUE, IKCIIEPUMEHT, YueOHOe HCCIICI0BAHNE; TIPUMECHEHUE
OCHOBHBIX METOJIOB MTO3HAHUS (CUCTEMHO-UH(POPMALIMOHHBIN aHAIN3,
MOJICIUPOBAHUE) JJIsl U3YUCHUS PA3TUYHBIX CTOPOH OKPY KaIOIIEH
JICMCTBUTEIBLHOCTH;



WCIIOJIb30BaHUE YHUBEPCATBHBIX CIIOCOOOB JACSATEILHOCTH MO PEIICHUIO TPOOJIeM U
OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEPALMI: HCIIOJIb30BAaHUE OCHOBHBIX
MHTEJUIEKTYaJbHBIX Onepainii: GopMyIrupoBaHUE TUNIOTE3, aHATU3 U CUHTE3,
cpaBHEHHE, 0000IIIeHIE, CUCTEMATH3alIUsI, BBISIBJICHUE IPUUYUHHO-CIIEICTBEHHBIX
CBS3€H, IIOMCK aHAJIOTOB;

yYMEHHE TeHePUPOBATh UJICH U ONPEACIATh CPEACTBA, HEOOXOIUMBIC IS HX
peanu3aluu;

YMCHUC OMPCACIIATD NS U 3ala4r ACATCIIBHOCTH, BBI6I/IpaTB CcpeacCTBa
peam3anu e U IIPUMCHATHL UX Ha IIPAKTUKCE,

UCIOJIb30BaHKE PA3JIMYHBIX UCTOYHUKOB JJIs MTOJIYYCHHS] XUMUYECKOM
uH(pOpMaIIH.

IIpeaMeTHBIMHU pPe3yJIbTATAMH OCBOCHHSI BbIIIYCKHUKAMHU OCHOBHOM IIKOJIBI
NPOrpamMMbl 0 XUMHUH ABJISAIOTCSH:

8 kiacc
BhinycKHMK HAYy4YHUTCSI:

XapaKTCpU30BaTb OCHOBHBLIC MCTO/bI ITO3HAHUA: HEI6JIIOI[CHI/IG, HN3MCPCHUC,
OKCIICPUMCHT,

OINMKCHIBATh CBOMCTBA TBEPJBIX, )KUIKUX, Fa3000pa3HbBIX BEIIECTB, BBIICIASA UX
CYILIECTBEHHBIE IPU3HAKY;

PAaCKpbIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX TIOHSATHUI «aTOM»,«MOJICKYJIa»,
«XAMMHYECKUMN QJICMCHT», «KIIPOCTOC BCUICCTBO», «KCJIOKHOC BCIICCTBO»,
«BAJICHTHOCTb», «KXUMHNYCCKAA PCAKIUA», UCIIOJIBb3Yd 3HAKOBYIO CUCTCMY XUMUU,

PACKpBIBaTh CMBICII 3aKOHOB COXPAHEHHUSI MAaCcChl BELIECTB, IIOCTOSIHCTBA COCTABA,
ATOMHO-MOJICKYJISIPHOM TEOPUH;

pa3nu4aTh XUMUYECKUE U (PU3UYECKUE SIBIICHHUS;

HAa3bIBaTh XUMHUYECKHE DIIEMEHTBHI,

OTIPEJIEIISITh COCTaB BEIIECTB MO UX popmynam;
ONPEAENATh BAJEHTHOCTh ATOMA 3JIEMEHTA B COCIMHEHUSX;
ONpPeAEHATh THI XUMHYECKUX PEAKIIHM;

Ha3bIBATh IIPU3HAKHN U YCJIOBUA IIPOTCKAHUA XUMHYCCKHUX peaKquI;



BBIABJIATH ITPU3HAKHU, CBUACTCIIBCTBYIOIUE O ITPOTCKAHUH XUMHYECKOU pc€aKkoumn
IIPH BBIIIOJIHCHUN XUMHWYCCKOI'O OIIbITA,

COCTaBIIATH (POPMYJIbI OMHAPHBIX COEAMHEHUM;

COCTaBJISITh YPABHEHHSI XUMUYECKHUX PEAKIIHil;

coOr01aTh MpaBuiia 0€30MacHoi padoThl PU MPOBEAECHUU OIBITOB;
MOJIb30BAThCS JTJA0OPATOPHBIM 000PYIOBAHUEM U MTOCYI0M;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacChl BEIIECTB;
BBIYUCIIATh MAaCCOBYIO JIOJIF0O XUMHUYECKOTO dJIEMEHTa 10 GopMyJie COSTUHEHUS;

BBIUUCTSTH KOJUYECTBO, 00bEM MIIM MACCYy BEIIECTBA MO KOJIMYECTBY, 00bEMY,
Macce peareéHTOB WJIU MPOAYKTOB PEAKLINH;

XapaKTCPU30BaATH (1)I/ISI/I‘ICCKI/IC 1 XUMHUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB:
KHCJIOpOZa U BOAOpPOJa,

NOJTy4aTh, COOMPATh KUCIOPOA B BOAOPO/I;

pacro3HaBaTh OMBITHBIM MTyTEM Ira3000pa3HbIe BEIIECTBA: KHCIOPOI, BOJIOPO,
pacKphIBaTh CMBICH 3aKOHA ABOTaJIpO;

PacCKpBIBaTh CMBICII MIOHATHH «TETUIOBOM AP HEKT peakiumy», «MOJIIPHBIA 00BEM»;
XapaKkTepHu30BaTh (PU3NIECKHE U XUMHUYECKHE CBOMCTBA BOJIBI;

PaCKpPBIBATH CMBICH IMOHATHS «PaCTBOPY;

BBIYHCIISITh MaCCOBYIO JTOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C OMPEACIEHHON MacCOBOM J0JIEN pAaCTBOPEHHOTO
BEILIECTBA;

Ha3bIBATh COCAWMHCHUA N3YUYCHHBIX KIIACCOB HCOPIraHNICCKNX BCIICCTB,

XapaKTEePU30BaTh (HU3NISCKUEC U XMMUICCKUE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKHUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHUM, COJIEH;

OoIpCACIIATh IPHUHAMICIKHOCTD BCIICCTB K OIIPCACIICHHOMY KJIACCyY COGI[I/IHGHI/II\/’I;

COCTaBJIATb (bOpMYJ'II)I HCOPraHNYCCKHUX COeI[I/IHeHI/Iﬁ HN3YUYCHHBIX KJIaCCOB;



IMPOBOJUTL OIIBITHI, IIOATBCPIKAAIOINC XUMHUICCKUC CBOMCTBA HN3Y4YCHHBIX KJIaCCOB
HCOPraHNM4YCCKHUX BCIICCTB,

pacno3HaBaTh OMBITHBIM IYTEM PACTBOPHI KUCIIOT U MIEJI0YEH O U3MEHEHUIO
OKpPAaCKU UHAMKATOPA;

XapakTepPU30BaTh B3AMMOCBS3b MEXKY KIacCaMU HEOPraHUYECKUX COCIUHEHMUI;
packpbiBaTh cMbIc lleprnoanueckoro 3akona /. 1. Menneneena,;

OOBSICHATh (PU3UUECKUN CMBICT AaTOMHOTO (MTOPSIAKOBOI0) HOMEpPa XUMHUUECKOTO
3JIEMEHTA, HOMEPOB I'PYIIIBI U TIEproIa B nepuoandeckon cucreme /[l. M.
Menpeneena;

OOBSICHSITH 3dKOHOMCPHOCTU U3MCHCHUS CTPOCHUA ATOMOB, CBOMCTB DJICMEHTOB B
nmpeaciiax MaJbIX IICPUOAOB U I''TABHBIX IMMOATPYIIIL,

XapaKTEePU30BaTh XUMUYECKHUE JIEMEHTHI (OT BOJOPOa 0 KaJIbIMs) HA OCHOBE UX
MOJIOXKEHUS B ieproaudeckoit cucrteme J[. . MenneneeBa u ocobeHHOCTEN
CTPOEHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOCHUSI aTOMOB TIepBBIX 20 3JIEMEHTOB NEPUOIUYECKON
cuctemsbl /I. 1. Menneneena;

PAaCKpBIBATb CMbBICJI MOHSTHUHN: «XUMHYECKas CBA3b», <QJICKTPOOTPULIATCIBHOCTD,

XapaKTepru30BaTh 3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTB OT TUIIA
KPUCTAJUIMYECKON PEIIETKY;

OIIPCACIIATL BU XUMHUYECKOM CBSI3HU B HCOPTraHNYCCKHUX COCINHCHUAX,

M300pakaTh CXEMBI CTPOCHHS MOJICKYJ BEIIECTB, 00pa30BaHHBIX PA3HBIMHU BUIAMH
XHUMHYECKUX CBS3CH;

9 kiaacce
BbInyCKHUK HAYYHUTCS:

PaCKpbIBATb CMbICJI TMOHSTUM «HUOH»,KKATHOH» ,«aHHUOH»,<QJICKTPOJIUTLI»,
KHEIJICKTPOIIHUTBD), <QJICKTPOJIUTHUCCKAA JUCCONUANA»,KOKHUCIUTCIIb»,«CTCIICHDb
OKHUCICHUA», K BOCCTAHOBUTCIb», KOKHCIICHUEC),««BOCCTAHOBJIICHHUC),

OoIIpCACIIATh CTCIICHD OKHCJICHUA aTOMaA 3JICMCHTA B COCIMHCHUM

PACKpbIBATb CMBICII TCOPHUHU BHGKTpOHHTquCKOﬁ AUCConuanmnm,



COCTABJIATh YPABHEHUS JJIEKTPOJIUTUUECKON JUCCOLUUALMU KUCIIOT, IIEIIOYEH,
COJICH;

OOBSCHATH CYIITHOCTD MPOIIecca AICKTPOTUTHICCKON JUCCOITHAITIHN M PEaKIIHiA
HOHHOT0 0OMEHa;

COCTaBJIATH MOJHBIE U COKPAILIEHHbIE HOHHBIE YPaBHEHUS peakuii oOMeHa;
OIpeENITh BO3SMOKHOCTh MTPOTEKAHUS PeaKUUii HOHHOTO OOMEHa;

MPUBOJIUTH PEAKIMHU, IOJITBEPKAAIONINE KAUECTBEHHBIN COCTAB Pa3IMUYHBIX
BEIIECCTB;

ONpPCACIIATE OKUCIIUTCIIb 1 BOCCTAHOBUTCIID,

COCTABJATH YPABHCHUA OKHCIINTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKm/Iﬁ;
Ha3bIBATh (I)aKTOpI)I, BJIMATOIINC Ha CKOPOCTH XUMHUYCCKOU pPCaKunm;
KJ'IaCCI/I(i)I/IIII/IpOBaTL XUMHUYCCKUC PCAKIIUU 110 PA3JINYHBIM IIPU3HAKAM,

XapaKTCpU30BaATh B3ANMOCBA3b MCIKAY COCTABOM, CTPOCHUCM U CBOMCTBaMHM
HCMCTAJIJIOB,

IMPOBOAUTD OIIBITHI I10 ITOJIYHYCHUIO, CO6I/IpaHI/II-O U N3YYCHUIO XUMHUYCCKUX CBOMCTB
F33006p33HI>IX BCHICCTB: YIVICKUCIIOI'O I'a3a, aMMHUAKaA,

pacno3HaBaTh ONBITHBIM MYTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIBIN Ta3 U
aMMMUaK;

XapaKTeprU30BaTh B3aUMOCBSI3b MEXKy COCTABOM, CTPOEHUEM U CBOMCTBAMHU
METaJJIOB,;

HA3bIBaTh OPraHWYECKUE BEIIECTBA M0 UX (popMyse: MeTaH, ITaH, STUJICH,
METaHOJI, 3TAHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsl KUCJIOTA,
CTE€apUHOBAs KUCJIOTA, OJIEMHOBAsA KUCJIOTA, TIII0K03a;

OLICHUBAThH BIMSHUE XUMHUECKOTI'0 3arpsi3HEHUSI OKPYKAIOIIEH CPEJbl HA OPraHu3M
YEJI0BEKa,;

rpaMOTHO 00paIIaThCs C BEIIECTBAMHU B MOBCEIHEBHOM JKU3HU;

ONPEAEHATh BO3MOKHOCTb MPOTEKAHUS PEAKLINIA HEKOTOPBIX NPEACTABUTENEH
OPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOAOPOIOM, METAIIJIAMHA, OCHOBAaHUSIMH,
rajoreHaMH.



BI)IHyCKHI/IK MOJYIYUT BOZMOKHOCTDb HAYIYUTLCSH .

BBLIBUTATh U MPOBEPSTH IKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOWCTBAX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUSI, UX CIOCOOHOCTU BCTyMNAaTh B
XUMHUYECKHUE PEAKLINH, O XapaKTepPEe U MPOAYKTaX PA3JIUUYHBIX XUMHUYECKUX
peaxkuuu;

XapaKTCpU30BaTh BCHICCTBA 110 COCTABY, CTPOCHUIO U CBOfICTBaM, YCTaHaBJINBAIOT
MPUYIUHHO-CICACTBCHHLIC CBA3U MCIKAY JaHHBIMU XaPAKTCPUCTUKAMHA BCIICCTBA,

COCTABJIAATH MOJICKYJIAPHBIC U ITOJIHBIC NOHHBIC YPABHCHUS 110 COKpaH_[éHHBIM
NOHHBIM YPABHCHUAM,

MIPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCITUTEIbHbBIC WU
BOCCTAHOBUTEJILHBIE CBOMCTBA C YUETOM CTEIEHEN OKUCIICHHUS JJIEMEHTOB,
BXOJSIINX B €r0 COCTaB;

COCTABJIAATH YPABHCHUA pCaKIH/If/’I, COOTBCTCTBYHOIIUX ITOCJICAOBATCIIBHOCTU
HpeBpaIIIGHI/Iﬁ HCOPTaHNYCCKHUX BCUICCTB PA3JIMYHBIX KJIACCOB,

BBIABUTATH U ITPOBEPATH SKCIICPUMCHTAJIBHO T'HITIOTC3bI O PC3YJIbTAaTaX
BO3H€ﬁCTBHH Pa3JINIHbIX q)aKTOPOB Ha UBMCHCHHUC CKOPOCTH XHUMHYECKOU
PCaKIM;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSA JIJIS1 IKOJIOTMUYECKH TPAMOTHOTO TTOBEICHUS
B OKpY>XKalollen cpeje;

UCIIOJIb30BaTh MPUOOPETEHHBIE KITIOUYEBbIE KOMIIETEHIIUU MIPU BHIMIOJTHEHUU
POEKTOB U y4eOHO-HCCIIEIOBATEIBCKUX 3aJ1a4 110 U3YYEHHUIO CBOMCTB, CITIOCOO0B
MOJIYYCHUS U PACIIO3HABAHMSI BEIIECTB;

00BEKTUBHO OLICHNBATDH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX U XUMHWYCCKUX ITPOLCCCAX;

KPUTUYECKH OTHOCUTHCS K TICEBJOHAYYHOU MH(POpMaIUU, HeJOOPOCOBECTHOM
peKIamMe B CpeIcTBaX MacCcoBOM MHGOpMAIIHH;

OCO3HAaBaTb 3HAYCHUC TCOPCTHUICCKHUX 3HAHUU 110 XUMUH JJIA HpaKTH“IeCKOP'I
ACATCIIPHOCTH YCJIOBCKA,

CO3aar0T MOACIN U CXCMBbI OJIs PCIICHUA y‘—Ie6HLIX M I1I03HAaBAaTCJIbHBIX 3a14a4,
IIOHUMATb HCO6XOI[I/IMOCTI) CO6J'IIOI[€HI/IH HpGﬂHHC&HHﬁ, npeajiaracMbiX B
HHCTPYKOHAX I10 HCIIOJIBb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHHU U Ap.

4. Conepxkanue y4e0HOro npeamMera XuMmus

8 ki1ace



HavajbHble MOHATHA M 3aKOHbI XUMHH

Tena u BemectBa. CBOWCTBA BEIIECTB. DTAJIOHHbIE (PU3NYECKHUE CBOKCTBA
BelecTB. MaTepuainsl 1 MaTepuaioBeieHue. Pojib XUMUU B 5KU3HU COBPEMEHHOTO
oOmecTBa. OTHOLIEHHE 00IIECTBAa K XUMUHU: XeMOPUIHS U XeMOo(poOusl.

Mertoasl uzyuenus: xumuu. Habmonenue. DxkcniepuMenT. MojienupoBaHue.
Mojenu maTepualibHbIE U 3HAKOBBIE WU CUMBOJIBHBIC.

I"azpl. Kungkoctu. TBEpbie BemecTBa. B3auMHbIe Mepexo/ibl MEXy arperaTHbIMU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOJIMMaIvs) U JecyoiuManus, KOHIeH caIus
U UCTapeHue, KpUCTALTU3aIUs U IJIaBJICHUE.

@uznueckue ABIeHUSA. YUCThIE BEIIECTBA U CMECH. | OMOT€HHBIE U T€TEPOr€HHBIE
cmecu. Cmecu razoo0pasHsle, xxuakue u TBEpAbie. CriocoObl pa3aeneHus cMecei:
NeperoHKa, Wik JUCTUJUIALNS, OTCTauBaHue, (PUIbTPOBaHKE, KPUCTAIIM3ALIUS UITU
BeInapuBaHue. Xpomatorpadus. [Ipumenenune »Tux crnoco0oB B 1a00paTOpHO
NPaKTUKE, HA TPOU3BOJICTBE U B OBITY.

XUMHUYECKHE 3JIEMEHTBI. ATOMBI B MOJICKYJIbI. HpOCTI:IG M CJIOKHBIC BCIIICCTBA.
AJ'IJ'IOTpOl'II/I}I Ha IIpuUMECpe KUCJI0poaa. OCHOBHBIE TIOJIOKEHHS aTOMHO -
MOJICKYJIAPHOTO YYCHUA. HoHsl. BCH_IGCTBa MOJICKYJIAPHOTO U HCMOJICKYJIAPHOTO
CTPOCHUA.

3HaKu (CUMBOJIbI) XUMUYECKHUX AJIeMEHTOB. MHpopMaIus, KOTOpYIO HECYT 3HAKH
XUMUYECKUX PJIEMEHTOB. DTUMOJIOTHSI HA3BAaHUM HEKOTOPBIX XUMUYECKHX
anemeHToB. [leproandeckas Tabiuia xumudeckux snemenToB [[. . Menneneena:
KOPOTKOIEPUOAHBIN U JJIWMHHOIICPUOAHBIA BapuaHThI. [lepruobl v rpyIimsl.
['maBHast u mo6ouHas noArpymnmsl, Wik A- u b-rpynmnel. OTHOCUTEIBbHAS ATOMHAs
Mmacca.

Xumuueckue Gopmyinbl. Uaaexcsr u ko3 durmentsr. OTHOCUTETBHAS
MOJIEKYJIsIpHasi Macca. MaccoBasi J0Jisl XUMHYECKOT0 3JIEMEHTAa B COCTMHECHUM.
HNudopmariusi, KOTOPYIO HECYT XUMUYECKUE POPMYIIBI.

BanentHocts. CTpyKTypHBIE (OpMYIIBIl. XUMHUECKHE FJIEMEHTHI C TTIOCTOSTHHON 1
MIePEMECHHON BAJICHTHOCTBIO. BBIBOI (POPMYJIIBI COCTMHEHUS 110 BAJICHTHOCTH.
OrnpeneneHue BAJICHTHOCTH XUMUYECKOTO 3JIeMEHTa 1Mo (popmyJie BEIeCcTBa.
CocTtaBneHne Ha3BaHUW COCTMHEHUM, COCTOSIIIIUX U3 ABYX XUMHUUYECKUX
3JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

XuMu4yecKkue peakunu. PearenTel 1 npoAyKThl peakuuu. [Ipu3Hakum Xumuaecknx
peakuuii. Y CciaoBua UX NPOTEKAHUS U NpEeKpalleHus. Peakuyuu ropenus.
DK30TEPMUYECKUE U SHAOTEPMUUECKNE PEAKLINH.



3aKOH COXpaHEHMS MAcChl BEIIECTB. XUMHUYECKHE ypaBHEHUs. COCTaBIIEHHE
XUMHYECKUX ypaBHEeHUH. MH(popMalys, KOTOPYO HECET XMMUYECKOE YpaBHEHUE.

Knaccuduxanuys XuMUUeCKUX peaklfii o COCTaBy U YUCTY PEareHTOB U
MPOAYKTOB. THIIBI XUMUUYECKUX peakuni. Peakunu coeTuHeHus, pa3ioKEeHuUs,
3amenieHus u ooMena. Katanuzatopsl u kaTaius.

JdemoHcTpanuun

Komnnekus MmaTeprasioB U U3/1eUi U3 HUX.

Mopenu, ucnoiyib3yeMble Ha ypokax QU3KKH, OMOJOTUU U Teorpadui.
OO6bEMHBIE U IAPOCTEPKHEBBIE MOJIENIM HEKOTOPBIX XUMUYECKUX BEIIECTB.
Mojienu KpUCTalIIn4ecKuX peréToK.

Cobupanue npudopa yist MOITy4EHHUs ra3a ¥ MPOBEPKA €ro Ha TEPMETHYHOCTb.
Bosrosnka cyxoro nbaa, ioga uiu HagTajnHa.

ArperatHble COCTOSIHUS BOJIBI.

Paznenenue 1ByX HECMEITUBAIOITUXCS KUJIKOCTEH C TOMOIIBIO ACTUTEIIBHOM
BOPOHKH.

Jluctruuisitop 1 ero padora.

YcranoBka s GuiabTpoBaHus u €€ pabdora.

YcTaHoBKa 71 BeITApUBaHus U €€ padora.

Komnexiust OITOBBIX TPUOOPOB A PHIIBTPOBAHUS BO3/IyXa.

Paznenenue kpacsiero BemecTsa (prromactepa ¢ moMoIbo OyMaxHOM
XxpoMartorpaduu.

Mopenu amioTpOMHBIX MOAU(PUKAIINA YTIIEPOIa U CEPHI.
[Tonyuyenue o30Ha.
[ToptpeTsl . 4. bepuemnyca u JI. 1. Menaeneena.

KopoTtkoneprnoaHelii 1 IIMHHONEPUOAHBIN BapuaHThl [lepnoanyeckoil cuctemsl
J1. 1. MenneneeBa



KoHcTpynpoBaHne mapoCcTepKHEBBIX MOJIEIIEW MOJIEKYI.
Amnmapar Kunma.

Paznoxxenne 6uxpomara aMMOHHSL.

I'openue cepbl 1 MarHMEeBOU JICHTHI.

IToptpetsr M. B. JIomonocoBa u A. JI. JlaByassbe.

OnbIThI, WTIOCTPUPYIOIINE 3aKOH COXPAHEHNS MACChl BEILIECTB.

['openue docdopa, pacTBOpeHHE IPOIYKTa TOPEHUS B BOJE U HCCIIEOBaHUE
MOJIYYEHHOI'0 PacTBOpA JAKMYCOM .

B3aumoieiicTBIE COMSTHOM KUCIOTHI C IIMHKOM.

[Tonyuenue ruapokcuaa meau(Il) u ero pa3noxeHue Npu HarpeBaHUU.
JlaGopaTopHBIE OIBITHI

O3HaKoOMJICHHE C KOJIJIEKITUEH TabopaTOPHOIA MTOCY/BI.

[TpoBepka mpubopa AJist TOTyYSHHS Ta30B HAa TEPMETHYHOCTb.

O3HakoOMJICHHE ¢ MUHEpaTaMu, 00pa3yrOIUMH TPaHUT.

[TpuroroBieHHE TeTEPOTeHHON CMECH TIOPOIITKOB CEPhI U XKelle3a U UX pa3iciicHuE.

B3anmozeiicTBre pacTBOPOB XJIOPHIOB M HOIHUIOB KaJHsl C paCTBOPOM HHUTpATa
cepedpa.

[Tonyuenue rugpoxcunaa meau(Il) u ero B3anMoelicTBUE C CEPHOM KUCTOTOM.
B3anmoperictBue pactBopa CoAbl C KUCIOTOM.

IIpoBepka 3ak0HA COXpAHEHUSI MACChI BEIIECTB HA MPUMEPE B3aUMOCUCTBUSA
MIEJIOYU U KUCIIOTEI.

[IpoBepka 3akOHA COXpaHEHHUsI MACChl BEILIECTB HA TPUMEPE B3aUMOECHCTBUS
meénoun u conu xenesa (I11).

PaznoxxeHnue nepokcuaa BoJOpoaa ¢ MOMOIIBI0 okcuaa Mapranma (IV).
3aMelIeHue KeIe30M MEIU B METHOM KYIIOPOCE.

IIpakTuyeckue padoThI



3HaKOMCTBO ¢ J1a00paTopHbIM 00opynoBanueM. [IpaBuiia TEXHUKH O€30IIaCHOCTH
npu pabote B kabuHeTe XuMuu. HekoTopbie BUbI padoT.

AHaIU3 TOYBBI

Baxueiiiye npeacTaBuTe M HEOPraHUYeCKMX BeleCTB.
KoinyecTBeHHbIE OTHOIIICEHUA B XUMUWH

Cocras Bo3ayxa. [lonsitue 00 00bEMHOM J0JI€ KOMITIOHEHTA MPUPOIHOM Ta30BOM
cMecH — Bo3ziyxa. Pacu€r o0béMa KOMIIOHEHTA Ta30BOI CMECH IO €ro 00LEMHOU
710Jie U1 HA00OPOT.

Kucnopoz. O3omn. [lonyuenue kucnopona. Codbupanue u pacrno3HaBaHUE
KHCI0poia. XMMHUYECKHE CBOMCTBA KUCIOPO/a: B3aUMO/ICHCTBUE C METAIIJIAMHU,
HEMeTaJJIaMU U CJIOKHBIMU BeniecTBamMu. [Ipumenenue kuciaoponaa. Kpyrosopor
KHUCTIOpO/ia B IPUPO/IE.

Oxkcuasl. OOpazoBaHue Ha3BaHUM OKCUAOB 10 UX popmyrnam. CocTaBieHUe
dbopMysT OKCHUJIOB 1O UX Ha3BaHUAM. [IpeacTaBuTeN OKCHIOB: BOAA U YIIICKUCIIBIN
ras, Heraui¢Has U3BECTh.

BO,IIOpO,II B IIpUpPOAC. DU3NYECKHE U XUMHUYECKHUE CBOMCTBA BOJ0OpoOaa, €ro
IMOJIYYCHHUC U ITPUMCHCHHUC.

Kucnotsl, ux coctaB u knaccuduxaus. Muaukaropsl. Tabmauia pacTBOPUMOCTH.
ConstHast U cepHasi KUCJIOThI, X CBOMCTBA U IPUMEHEHHE.

Comnu, ux cocTaB 1 Ha3BaHusl. PactBopuMocTh cotieil B Bojie. [IpeactaBurenu
COJICH: XJIOpHJT HaTpHUs, KapOoHAT HaTpus, pocdaTr KaabIlusl.

ITocrosinnas ABoraapo. KonuuectBo BemectBa. Mok, MonsipHast macca.
KpatHbie equHUIIBI H3MEPEHUS KOJTUYECTBA BEMIECTBA — MUJIJIUMOJIb U KWJIOMOJIb,
MWUTUMOJISIPHAS. M KUJIOMOJIIPHAs MacChl BEIIECTBA.

Pacu€Tthl ¢ uCoJb30BaHUEM MOHSITUN «KOJIHMYECTBO BCIICCTBA», «MOJIAApHAA
Macca», «IOCTOsIHHAasA ABoranpo».

3akoH ABoraapo. MossipHbIi 00BEM ra3000pa3HbIX BemiecTB. OTHOCHTEIbHAS
IJIOTHOCTH OJTHOTO Ta3a Mo JAPYromy.

Kparnble enuHUIBI U3MEPEHUS — MUJUTUMOJISIPHBIN M KUIIOMOJISIPHBIA 00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacuéthl ¢ uCnonb30BaHUEM MOHATUMN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS
Macca, «MOJISIPHBIA 00BEM Ta30B», «IOCTOSIHHAS ABOTaIPO».



PacuéTel ¢ uCcnonp30BaHUEM MOHITUN «KOJIUYECTBO BEUIECTBAY», «MOJISIPHAS
Maccay, «MOJISIPHBIA 00BEM Ta30By, «UUCIO ABOTaIpO».

I'unpocdepa. KpyroBopot Bojsl B mpupojie. Puznueckre 1 XMuMUIeCcKue CBOMCTBa
BOJIbI: B3AMMOJICIICTBHE C OKCUAAMU.

OcHoBaHus, UX cocTaB. PacTBOPUMOCTH OCHOBaHMM B BoJie. VI3MeHEeHHne OKpacKu
MHAUKATOPOB B LIEJIIOYHOM cpene. [IpencraBurenu menodyen: THAPOKCUIBI HATPUS,
KaJIus ¥ KaJabIUsl.

PactBopurens u pactBopéHHOe BewecTBo. PactBopel. PactBopenue. I'mapartsl.
MaccoBas 10J11 paCTBOPEHHOIO BellecTBa. Pacu€rhl, CBA3aHHBIE C
UCIIOJIb30BAHUEM MTOHATHS «MACCOBas 10/l PACTBOPEHHOI'O BEILIECTBAY.

JdemoHcTpanuun

Ornpenenenue coaepanusi KUCIOpOia B BO3AYXE.

[Tonydyenue kuciopoaa pas3yioxKEHUEM MEpMaHraHaTa Kajius U MepoKCcua
BOAOpOAA.

Cobupanue METOZ0M BBITECHEHHUS BO3/lyXa U BOJIBI.
Pacno3naBanue kucnopona.

I'openne maraus, xenesa, yris, cepbl U ¢hochopa B KHCIOPOJIE.
Komnexknnsa okcuaos.

[Tonyyenue, cobupanue u pacro3HaBaHUE BOJOPOA.

['openne Bosopoa.

B3aumopericteue Bogopoaa ¢ okcuaoM meau(Il).

Komnnekuus MuHepaabHBIX KACIOT.

[IpaBuiio pazbaBiieHHs CEPOMl KUCTOTBHI.

Koseknuus conen.

Tabnuila pacTBOPUMOCTH OCHOBaHUM, KUCIIOT U COJIEH B BOJIE.

HGKOTOpBIC MECTaJlJIbl, HEMCTAJ1IJIbl 1 COCIMHCHUA KOJIMYCCTBOM BCIIICCTBA B 1
MOJIb.



Mopaenb MossipHOTO 00bEMa ra3000pa3HbIX BELIECTB.

JlabopaTopHbIe ONBITHI

[TomyTHEHME U3BECTKOBOM BOABI NP MPONYCKAHUU YIIIEKUCIIOTO rasa.
ITonydyenue Bonopoaa B3auMOACHCTBUEM [IMHKA U COJITHOU KUCIIOTBHI.
Pacno3naBanue KMCIOT MHAUKATOPAMH.

N3meHeHne OKpacKyu WHIUKATOPOB B LIEJIOYHOM CpeJie.

O3HakoMJIEHHE C TTpenapaTamMu JOMAIIHEN WITM IIKOJIbHON aTeuKu —
pacTBOpamMu MEPOKCUJIa BOAOPOJIa, CHUPTOBOM HACTOMKH MO/a U HAILIATBIPHOTO
CIIUpTA.

IIpakTyeckue padoThI

[lonyyenue, coOupanue u pacro3HaBaHUe KUCIOPOa.

[lonyyenue, cobupanuie u pacro3HaBaHUE BOJOPOAA.
[IpuroroBieHne pacTBOPOB COJIEHN C UX 3aJAHHOM MaCCOBOM JIOJIEH.
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETUHEHUI

O06o0061eHNe CBeICHN 00 OKCHIaX, UX Kilaccu(PuKamy, Ha3BaHUSAX U CBOHMCTBAX.
CriocoObI TIOJTyYeHHUST OKCHJIOB.

OcHoBanus, UX Ki1accuukaims, Ha3BaHUS U CBOICTBA. B3anmoneicTrue ¢
KHCJIOTaMH, KUCJIOTHBIMM OKCHUJIAaMU U COJIAMU. Pa3noxkeHne HepacTBOPUMBIX
ocHoBaHuii. CI0COOBI MOTYYEHUS] OCHOBAHHIA.

Kucnotsl, ux knaccudukanus u Ha3Banusi. OO0IIMe XUMUYECKUE CBOMCTBA KUCIIOT.
B3anmopelicTBue KUCIOT ¢ METAINIAMH. DJNEKTPOXUMUYECKUN Pl HANPSHKEHU N
MeTaIoB. B3anmogelicTBre KUCIIOT ¢ OKCUAaMU MeTalIoB. B3anMopencTeue
KHUCJIOT C OCHOBAaHUSIMU — PEaKIUs HEUTpanu3auuu. B3auMoaeicTBre KUCIOT C
cossimu.Ilonmyuenre 0eCKUCIOPOAHBIXU KUCTOPOACOACPKAIIUX KUCIIOT.

Conu, ux knaccudukaiys u cBoMcTBa. B3anuMmoeiicTBre coneit ¢ MeTauiamu,
0COOEHHOCTHU THX peakiuii. BzanmoaeicTBue cojei ¢ CoJSIMHU.

I'eneTuueckue PAAbI METAJLJIa 1 HEMCTAJLIA. ['eneTnueckas cBs3b MCIKAY KilaCCaMHU
HCOPraHN4ICCKUX BCHICCTB.

JlabGopaTopHbIe ONBITHI



BzaumopencTBrue OKCHaa Kaabus ¢ BOJOM.
IToMyTHEHUE U3BECTKOBOM BOJBI.

Peakuus HelTpanuzanuu.

[Tonyuyenue rugpokcuna menu (I1) u ero B3aumoieicTBre ¢ KUCIOTOM.
Paznoxxenne runpoxcuna meau (I11) mpu HarpeBanum.
BzaumoaeicTBrue KMCIOT ¢ METAIJIaMHU.
BzaumoaencTBrue KMCIOT C COJISIMU.

O3HakoMJIEHHE C KOJIJIEKIIMEH COJICH.
Baumopeticteue cynbdara menu(Il) ¢ xene3om.
B3aumopelicTBue cosie ¢ COISIMH.

I'enetnyeckas cBsI3b Ha MPUMEPE COCTMHEHUN MEIH.
IIpakTu4eckue padoThl

Pemenue OKCIICPUMCHTAJIIBHBIX 3a1a4.

Iepuoauueckuii 3akoH u Ilepuognueckasi cucrema XuMHUYECKHUX JIEMEHTOB
. U. MenaesieeBa U CTpOEHHUE aTOMA

EcrecTBeHHBIE CEMENCTBA XUMUYECKHUX 3JIEMEHTOB: IIEJIOYHBIE U
IEJIOYHO3EMENTbHBIC METAJLIbI, TaJIOT€HbI, THEPTHBIC (0J1arOpOHBIC) Ta3bl.
AmpoTtepHOCTh. AM(OTEPHBIE OKCHJIBI 1 TUAPOKCHIBI. KOMITJIEKCHBIE COMH.

Otkpeitue 1. 1. MenneneeBbiM [leproguyeckoro 3akoHa U CO3JaHUE UM
[lepronnueckor CUCTEMBI XUMUYECKUX JIEMEHTOB.

ATOMBI Kak (hopMa CyIIeCTBOBAHUS XMMUUYECKUX 3J1eMEHTOB. OCHOBHBIEC CBEJICHUS
0 CTPOCHUHU aTOMOB. JloKa3aTenbCTBA CIOKHOCTH CTPOSHUSI aTOMOB. OTIBITHI
Pezepdopna. [lnanerapHast MoaelIb CTPOSHUS aTOMA.

CocTaB aTOMHBIX SI/Iep: TPOTOHBI, HEUTPOHBI. OTHOCUTEILHASI AaTOMHAs Macca.
B3auMocCBsI3b TOHATHIT «ITPOTOHY, KHEUTPOH», KOTHOCUTEJIbHASI ATOMHASI Maccay.



Muxkpomup. D1eKTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKHUX
anemeHToB NeNe 1-20. [IoHsATHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

N3oTonel. PU3NYECKUN CMBICI CUMBOJIMKY [Iepuoauyeckon CUCTEMBL.
CoBpemennas popmynuposka [lepuonuyeckoro 3akoHa. M3mMeHeHus: CBOMCTB
AJIEMEHTOB B MEPUOAAX U Ipynnax, Kak (yHKIHS CTPOSHUS 3JIEKTPOHHBIX
000JI04€K aTOMOB.

XapakTepucTUKa JIEMEHTa-METAIUIA U 3JIEMEHTA-HEMETAILIA O UX MOJIOKEHUIO B
[Tepunonuueckoit cucreMe xuMmuuyeckux 3yeMeHToB Jl. . Menneneena.

JdemoHcTpanuun

Paznuunbie popMbl TAOTUI TEPUOIUIECKON CUCTEMBI.

Mopgenuposanue nocrpoenus [lepuonnueckoii cucremsl . 1. Menneneesa.
Mopenu aTOMOB XUMHUYECKHX DJIIEMEHTOB.

Mojienu aToMOB 2J1eMEHTOB 1—3-r0 nepuoioB

JIaGopaTOpHBIE OMBITHI.

HOJ’Iy‘IGHI/Ie aM(i)OTCpHOFO 'HaApOKCHUaAa U UCCICAOBAHUC CT'O CBOMCTB.

Xumudeckas ¢cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aAKIIHH

HNonnas xumuueckas cBsi3b. MloHbI, 00pa3oBaHHBIE aTOMAaMU METAJIOB U
HemeTauoB. Cxembl 00pa30BaHUsI MOHHOW CBSI3U JUIsi OMHAPHBIX COCTMHEHU.
HNonnbie kpucTamindeckue pemeTku U (pu3ndeckrne CBONCTBA BEIIECTB C ITUM
tunoM peméTok. [lonarue o GopMynbHONM eNMHUIIEC BEIIECTBA.

KoBanenTHas xumudeckas CBsi3b. DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.
KoBanenTtHas HenosspHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJICHTHOM CBSI3M IS
OMHApPHBIX coeAMHEHNI. MOJEKYISIpHBIE M ATOMHBIE KPUCTAIITNYECKUE PEIIETKH,
Y CBOMCTBA BEIIECTB C 3THUM TUIIOM PEUIETOK.

DNEeKTpOOTPUIATENBHOCTD. P anekrpooTpuniatenbHocTu. KoBaieHTHas
MoJIIpHast XUMUYecKas cBsi3b. Jlunons. CxeMbl 00pa3oBaHusl KOBaJICHTHOM
MOJISIPHOM CBSI3M 1J11 OMHAPHBIX COeAMHEHU. MOJeKyIsipHbIe U1 aTOMHbBIE
KPHUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Mertamnueckass XMuMHUYECKas CBSI3b M METAJUIMYECKAS] KPUCTAIUIMYECKAs! PEIIETKA.
CBolicTBa BEIIECTB C 3TUM TUIOM PEMIETOK. ENrHAs nNpupoia XUMUYECKUX CBSI3EH.



Crenenb okuciieHusa. CpaBHEHHUE CTEIICHU OKHUCIIEHUA U BalleHTHOCTH. [IpaBuna
pacuéTa cTerneHe oKuciIeHus o GopmMysiaMm XUMUYECKUX COSTUHECHUM.

OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiiuu. OrnpeereHue CTeneHe OKUCIeHus
JUIS 3JIEMEHTOB, 00Opa3yIoIMX BEIIECTBA Pa3HbIX KiaccoB. Peakium HoHHOTO
oOMeHa U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U
BOCCTaHOBUTEIIb, OKUCIIEHUE U BocCTaHOBIIeHHE. CocTaBleHnE ypaBHEHU
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO OajaHca.

JleMoHCTpanuu

Buneo gparmenTs! u cnaiinpl «loHHas XuMu4deckas CBSI3b ».
Kosnekius BeecTs ¢ HOHHOM XUMHUYECKOM CBS3bIO.

Mojieii HOHHBIX KPUCTAIITUYECKUX PELIETOK.

BuneodparmenTs! u cnaiinbl «KoBaneHTHass XUMUYECKasl CBS3bY.
Kosteknust BemecTB MOJICKYJISIPHOTO U aTOMHOT'O CTPOCHUS.
Mojiend MOJIEKYJISIPHBIX U @aTOMHBIX KPUCTAINTMYECKUX PEIIETOK.
BuneodparmenTs! u cnaiabl «MeTasinuecKkas XuMAYECKast CBSI3bY.
Komneknmsa «MeTamibl ¥ CIIJIaBbD.

B3aumopelicTBre IMHKA C CEpOM, COISTHOM KUCIOTOM, Xinopuaom meau (I1).
I'openne maruus.

B3aumonencTBre XJIOpHOU U CEPOBOIOPOIHOMN BOJIBL.
JlaGopaTopHblie ONbITHI

N3rortoBnenne Moaenu, WUTIOCTPUPYIOLIEH CBOMCTBA METAIUIMYECKON CBA3U

9 knacc

IToBTOpeHUe U 00001IeHUE CBeIeHUIT MO KYpCY 8 Ki1acca



bunapusie coenqunenus. Okcuabl coiaeoOpa3yroniue u HecoaeoOpas3yoIme.
[Munpoxcuas: ocHOBaHUS, aM(OTEpHBIE, KUCIOTHL. CpeHue, KUCIbie, OCHOBHBIC
COJIH.

O06o001meHne CBeCHUH 0 XUMUYEeCKUX peakusax. Kimaccudukarus XuMUIecKux
pEeaKInid 10 Pa3IMYHBIM OCHOBAHHUSM: COCTABY U YHCITY PEarupyIOMUX U
00pa3yronuxcs BelecTB, TEMIOBOMY 3(DPEeKTy, HalpaBICHHUIO, U3MEHEHUIO
CTETIeHeH OKHUCIIEHUS DIIEMEHTOB, 00pa3yIONINX pearupyrolie BenecTna, dase,
MCTIONb30BAaHUIO KaTaIn3aTopa.

[TonsiTHE O CKOPOCTH XUMHUYECKON peakuuu. DaKTOPHI, BIUSIOIMINE HA CKOPOCTh
XUMHUYECKUX PEAKIUIi: IPUPOJA PEArUPYIOIINX BEIIECTB, UX KOHIIEHTpaUus,
TEMIIepaTypa, IUIOIIAAb CONPUKOCHOBEHU, HAIMUME Kartanu3aropa. Katanmms.
JdemoHcTpanuu

O3HaKOMJIEHHE ¢ KOJUIEKIIUSIMU METaJNIOB U HEMETAJUIOB.

O3HakoMJICHHE C KOJUICKOUAMHU OKCHUI0B, KMCJIOT U coJIeH.

3aBUCUMOCTHh CKOPOCTH XUMHUYECKOW PEAKIMK OT MPUPOJIBI Pearupyrommnx
BEIIECTB.

3aBUCUMOCTD CKOpOCTH XHMHUYECKOU PCAKIIUHN OT KOHICHTPAIIUH PCATUPYIOIMINX
BCIHICCTB.

3aBHUCUMOCTHh CKOPOCTH XUMHUUYECKOU PEaKIUU OT TUIOIIAIN
CONPUKOCHOBEHUS PEArupYyIOIINX BEIIECTB («KUMSIIAMN CIOM»).

3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEAKIIMU OT TEMIEPATYPhl pearupyromux
BEILIECTB.

JlaGopaTopHblie ONbITHI

B3aumoneiictBrue aMmMuaka u XJOpoBOJOPOA.

Peakuus HeTpanuszamuu.

Hab6mronenne termmoBoro 3G ekra peakiny HeHTpaaTnu3ainm.
B3aumoperictBue cepHoit KUCIOTHI ¢ okcuaoM meau (II).

Paznoxenue MMEPOKCHuIaa BOAOpOda € IOMOIIBIO KaTaJla3bl KapTO(l)eJ'Iﬂ



3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT IPUPOABI PEATUPYIOLIUX
BELLECTB HAa IPUMEPE B3aUMOICHCTBUS PACTBOPOB THOCYIb(paTa HATPUS U
xJjiopua 6apusi, THOCYJIb(aTa HATPUS U COJITHON KUCIIOTBHI.

3aBUCUMOCTh CKOPOCTHA XUMHUYECKON PEAKIIUU OT MPUPOJIbI METAIUIOB IIPU UX
B3aUMOJIENCTBUU C COJITHOU KUCJIOTOM.

3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT MPUPOJIbI KUCIOT MPHU
B3aUMOJIEUCTBUHU UX C KEIE30M.

3aBUCHUMOCTh CKOpOCTH XUMHYECKOU peakuuun OT TCMIICPATYPHI.
3aBUCHUMOCTh CKOpOCTH XUMHYECKON pPCaKki OT KOHIICHTPAIIUH.

3aBUCHUMOCTh CKOPOCTH XHUMHUYECKON PEaKIIMK OT IUIOMIAAN COMPUKOCHOBEHUS
pearupyronx BemecTB.

3aBHUCHUMOCTh CKOpOCTH XUMHUYECKOU PCaKun OT KaTajin3aTopa.

XuMHuYecKue peakiiui B paCTBOPax 3J1eKTPOJIUTOB

ITousiTHe 00 BHGKTpOHHTHHGCKOﬁ Jucconuanuu. GHGKTPOJII/ITBI N HCOJICKTPOJIUTHI.
MexaHu3zm AuCconanuu 3JICKTPOJIUTOB C PA3JIMYHBIM XapPaKTCPOM CBA3U.
CreneHb SJIeKTpOJII/ITI/I‘IeCKOﬁ AUuCconuanmnun. CunbHbIE U cl1a0bIe QJICKTPOJINTHI.

OCHOBHBIE TTOJI0KEHUSI TEOPUH FJECKTPOJIUTHIECKON JUCCOIUAIUY.
Kiaccudukaiys noHOB 1 UX cBOKCTBA. KHCIIOTBI, OCHOBaHMS M COJIM KaK
AeKTPOJIUTHL. VX KitaccuduKaius u TUCCOIUAIIHS.

OO01mre XMMUYEeCKHe CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKH MHINKATOPOB,
B3aMMOJICHCTBHUE C METaUIaMU, OKCHJIAaMH U THUJIPOKCHUIAMH METAJIOB U COJISIMH.
MomnekynsipHble 1 HOHHbBIE (ITOJIHBIE U COKPAIIEHHBIE) YPABHEHUS PEAKIIUH.

XHUMUYECKUN CMBICI COKPAILIEHHBIX YPABHEHUM. Y CIIOBHS ITPOTEKAHUS pEaKIUI
MEXKTY 3JIEKTPOJIUTAMU 10 KOHIA. Psi;i akTHBHOCTH METAJLIOB.

OO6mue XMMUYeCKHe CBOMCTBA IIENOYCH: B3aUMOJCHCTBIE C KHCIIOTAMU,
OKCHJIaMH HEMETaJUIOB, coisiMu. OOIIHe XUMHUIECKHIE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHHI: B3aUMOJICMCTBHUE C KUCIIOTAMU, PA3JIOKEHUE TPU HATPEBAHUH.

OO01ue XUMUYECKHEe CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KUCTOTaAMH,
[IeJIOYaMHM, COJISIMH U MeTaJutaMu. B3anMoaeiicTBie KMCIBIX COJIEH CO IISIOYaMH.



I'unponus, kak 0OMEHHOE B3auUMOEICTBUE coliell ¢ BoAoU. ['uaponus conu
CUJIBHOT'O OCHOBAHUS U C1a00M KUCIOTHI. [ MaApoau3 conu c1aboro OCHOBaHUS U
cuiabHOM kucnoThl. [IIkama pH.

CBolicTBa KMCJIOT, OCHOBaHUM, OKCUJOB U COJIEH B CBETE TEOPUU
AIEKTPOIUTHYECKON TUCCOLUUAIIMU U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKLUH.

JdeMoHCcTpanuu.

HcnbiTaHne BEMIECTB U UX PACTBOPOB HA AJIEKTPOTPOBOTHOCTb.
3aBUCHUMOCTD JICKTPONPOBOJHOCTH YKCYCHON KUCJIOTHI OT KOHIICHTPAIINH.
JIB>KEHME OKPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM ITOJIE.

Omnpenenenue xapakrepa Cpelibl B pacTBOpax Cojieil.

JlaGopaTopHbIe ONbITHI.

Jucconmanust ciadbiX JIEKTPOIUTOB HA MPUMEPE YKCYCHON KUCIIOTHI.
N3meHeHne OKpacku UHIUKATOPOB B KHUCIOTHOM CpeLE.

Peakuusa HeTpanin3auuy pacTBOpa MEIOUH PAa3IMUYHBIMUA KUCIOTAMMU.

ITonyuenue runpokcuaa meau (I1).u ero B3anmMoaeicTBUE ¢ pa3TMIHBIMU
KHUCIJIOTAMHU.

B3aumopelictBue ciibHBIX KUCIOT ¢ okcuaoM meau (II).
18-20. B3zaumoieiicTBrE KUCIOT C METAIIIAMH.
KauectBennas peakmusi Ha KapOOHAT-HOH.

[Tony4yenue cTy1HS KDEMHUEBOW KUCIIOTHI.
KadecTBeHHas peakmusi Ha XJIOPHUJ - WU CyJIb(aT-HOHBI
N3meHeHne OKpacKkyu UHIUKATOPOB B IIEJIOYHOM Cpejie.
B3anmopelicTBre menoyen ¢ yrieKuciabM ra3oMm.
KauecTBeHHast peakiys Ha KATHOH aMMOHMSI.

[Tonyuenue runpokcuaa meau (I1) u ero paznoxenue.



B3aumopeiicTBue kapOOHATOB ¢ KUCIOTAMM.

[Tonyuenue rugpoxcuaa xenesa(lll).

Bsaumoneiictue xenesa ¢ pactBopoM cyibdara menu (1)
IIpakTyeckue padoThI

CBolicTBa KMCJIOT, OCHOBAaHHI, OKCUIOB U COJIEU B CBETE TEOPUHU
ANEKTPOJIUTHYECKON JUCCOUMALNNA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

HemeTtanasl n ux CoOeANHCHUSA

CtpoeHne aToMOB HEMETAJVIOB M UX NojioxkeHue B [lepuoauueckoit cucreme. Psn
3JIEKTPOOTPHULIATEIbHOCTH. KpucTaiuInyecKkue pemeéTkn HEMETAIIJIOB — MPOCTHIX
BemecTB. AytoTponus U e€ npuurHbl. dusnyueckue cBoiicTBa HeMeTaoB. O01ue
XUMHUYECKHUE CBOMCTBA HEMETAJIIOB: OKUCIIMTEIbHBIC U BOCCTAHOBUTEIBHEIC.

FaJIOFCHI)I, CTPOCHHUC UX AaTOMOB U MOJICKYII. du3nyeckre 1 XMMUYECKHE CBOMCTBA
TaJIOI'CHOB. 3aKOHOMCpHOCTI/I W3MEHEHHUS CBOMCTB IaJIOTEHOB B 3aBUCUMOCTH OT UX
ITOJIOKCHU B HepHO,HquCKOﬁ CHCTCMC. HaXOX(,IIeHI/IG raJJor¢HoB B IIpUPOAC U UX
IMOJIY4YCHHUC. 3HaueHue u IMPUMCHCHUC I'aJIOT'CHOB.

["amoreHoBOAOPOABI M COOTBETCTBYIOIIUE UM KHCIIOTHI: TNIABUKOBAsA, COJISTHAS,
OpoMoBOI0pOIHAS, HO0BOAOpoAHAs. ["anorennapl. KauecTBeHHBIE peakIiuy Ha
rajioreHu 1-uoHsl. [IpuMeHeHne coeTMHEHUH TaIOTeHOB U X OMOJIOTHYeCKast
pOJIb.

O6mas xapakrepuctuka 3eMeHToB VIA-rpynmnel. Cepa B ipupojie u eé
MOJIyYeHHE. AJIIIOTPOITHBIE MOAU(PUKAIIUK CEPhl U UX CBOMCTBA. XUMUYECKUE
CBOWCTBA CEPBI U €€ NTPUMEHEHHE.

CepoBo0pOI: CTPOCHUE MOJICKYIIBI, PU3MUECKUE U XUMUUECKHUE CBOWCTRA,
nosryueHue u 3HaueHune. CepoBogopoanas kuciaora. CynbGuasl U UX 3HAYCHUE.
JIromuHOGOPHI.

Oxkcup cepsl (IV), ceparcTas kuciiora, cyibGuThl. KauecTBeHHAs peakius Ha
Cynb(HUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucrammorunparel. KauectBeHHas
peakius Ha cynb(haT-uoH.

CepHast KucioTa - CWIbHBIN 351eKTpoauT. CBOICTBA pa30aBiIeHHOMN CEPHOM
KHUCJIOTBI, KAK TUIIMYHON KHCJIOTHI: B3aUMOJICCTBUE C METAIUIAMU, OCHOBHBIMU U



aM(OTEpHBIMU OKCUJAMHU, OCHOBAHUSMH M aM(POTEPHBIMHU TUIPOKCUAAMM,
cossimu. KauecTBeHHast peakuus Ha Cyab(aT-HOH.

OO61mas xapakTepucTHKa 31eMeHTOB VA-rpynmnbsl. A30T, CTpOEHUE aTOMa U
MouieKyJibl. DU3NUecKue 1 XUMUUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B
IPUPOJIE U €r0 ONOJIOTUYECKAs POJIb.

AMMUaK, CTpOeHUE MOJIEKYJIbl U (PU3UUECKHE CBOMCTBA. AMMUayHas BOAa,
HAIIATBIPHBIA CIIUPT, TUAPAT aMMUaKa. [JOHOPHO -aKLENTOPHBINA MEXAHU3M
oOpa3oBaHus KaTHOHAa aMMOHUA. BoccTanHoBuTENbHBIE CBOMCTBAa aMMHaka. Conu
aMMOHHS U UX IpUMeHeHue. KauecTBeHHasl peakuys Ha KaTHOH aMMOHHMSL.

OKCI/IIIBI a3oTa. HCCOHCO6p33yIOH_[I/IC 1 KMCJIOTHBIE. A30THCTasl KUCJIOTA U
HUTPUTHI. AzoTHas KHCJI0Ta, ec MMOJIYYCHUC U CBOMCTBA. HI/ITpaTBI.

docdop, ctpoenue aroma u amorponus. @ochunpl. Dochun. Oxcun
docdhopa(V) u oprodochopnas kucnora. docharer. DochopHbie ynoopeHus.
HNacexTuimael.

O61mas xapakTepucTiKa 31eMeHTOB [V A-rpyIibl: 0cCOOEHHOCTH CTPOCHHUS
aTOMOB, IPOCTBIX BEUIECTB U COEIMHEHUI B 3aBUCUMOCTHU OT IOJIOKEHHUS
aneMeHToB B [lepuoaudeckoii cucteme. Yriepos. AJUIOTponHbIE MOAU(DUKALINN:
asnMas, rpadur. AMopQHBIN yriepos U ero copTa: caxa, akTUBUPOBaHHBIN YIroJIb.
AncopOuusi. Xummuueckue cBoiicTa yriepoja. Kokcoxummueckoe Ipou3BoACTBO
u ero npoxaykuus. Kapouasl.

Oxkcup yrnepona(Il): ctpoeHrne MOJEKybl, HOJy4eHUE U €ro cBoiicTBa. OKCup
yraepona(IV): ctpoenne MOJIEKyIbl, MOTYYEHUE U €r0 CBOMCTBA. YTOJIbHAS
kucnota. Conu yroJibHOW KUCIOTHI: KapOOHATHI U THAPOKapOoHaThl. TexHuueckas
U TIUIIEBAS COMA.

Heoprannueckue n oprannyeckue BENecTBa. Y rieBOA0pOabl. XUMHYECKOE
CTPOEHUE OPraHUYECKUX BELIECTB, KAK MOPSAIOK COEAUHEHUS aTOMOB B MOJIEKYJIE
10 BAJICHTHOCTH.

Meran, 3TaH, Kak NpeeabHbIe YTIEBOAOPOIbl. DTUJIEH U alleTUIICH, KaK
HeTpeeabHble (HEHACKIIIEHHBIE) YIIIeBOAOPOAbl. ['opeHue yrieBoaopoaoB.
KauecTBeHHbIE peakiiy Ha HEMPEAEIbHbIE COEUHEHUS.

OTUIOBBIN CIUPT, €T0 TIOTyYeHUE, TPUMEHEHNE U (PU3HOTOTUIECKOE ICHCTBHE.
TpéxaTtomublid cnuptT rimnepuH. KauecTtBeHHas peakuys HA MHOTOaTOMHBIE
CIUPTHL. YKCYCHAs - MPEACTAaBUTEIb Ki1acca KapOOHOBBIX KUCIOT.

Kpemnuii, ctpoenne ero aroma u cBorictea. Kpemnuuii B npupojie. Cunuuuasl u
cunad. Okcua kpemuusi(1Y). KpemuueBas kuciaora v €€ CoJiu.



[TpousBoaCTBO cTeka U IeMeHTa. [IpoyKInus CHITMKaTHON TTPOMBITINICHHOCTH:
ONTUYECKOE BOJIOKHO, Kepamuka, papdop, dasHc.

OnTuyeckoe BOJOKHO.

Hewmetannb! B ipupojie. @pakiimoHHas meperoHka >KuJIKoro Bo3ayxa Kak crnocod
MOJIYYEeHHsI KUCIOpOoa, a30Ta, aprona. [lonyuyenue docdopa, kpemHus, xjiopa,
1oja. DNEeKTPOIU3 pacTBOPOB.

HonyquI/Ie CepHOﬁ KHCJIOTBI. CBIpBé, XNUMHU3M, TCXHOJIOTHYCCKAA CXEMa, MCTO
KHIEAIICTO CJIOA, TPUHIUIIBI TCHH006M€H8, IMPOTUBOTOKA U MUPKYJALIUN. OJ'ICYM.
HpOI/ISBOIICTBO aMMMHaKa: CBIpBé, XUMHU3M, TCXHOJIOTHYCCKAsA CXEMaA.

JleMoHCTpanuu

Kosnekuust HeMeTanios.

Mojenu KpuCcTaIMueCKUX PEETOK HEMETAUIOB: aTOMHBIE M MOJICKYJISIPHBIE.
O30HATOP ¥ MPUHITUIIBI €r0 PAOOTHI.

['openue HeMETaITOB - MPOCTHIX BEUIECTB: cephl, (hochopa, IPeBECHOTO YIIIs.
OO0pas1ipl raoreHOB - MPOCTHIX BEIIECTB.

B3anmMojelicTBue raloreHoB ¢ METAJIIIaMHU.

BriTecHenue xyopa 6poMoM WK HOjla U3 pacTBOPOB UX COJICH

Konneknust mpupoIHBIX COEAUHEHUH XJI0Pa.

B3aumonencTBre cepbl ¢ METALUIAMH.

I'openue cepsl B KUCIopoae

Komnexmus cynbGuIHbIX py/I.

KauectBennas peaknus Ha CynbGUI-NOH

OO6eclBeurBaHNE OKPAILICHHBIX TKAHEH U I[BETOB CEPHUCTHIM Ia30M.
B3anmopenicTBue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEABIO.
OO0yrnuBaHue OpraHUYECKUX BEIIECTB KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTOM.

Junarpamma «CocTaB BO3yXay.



Buneodpparments! u cnaiinpl «I[Ituusn 6a3zapei».

[lony4yenue, coOupanue U pacio3HaBaHUE aMMHAKA.

Paznoxxenne 6uxpomara aMMOHHSL.

B3aumopeiicTBrue KOHLIEHTPUPOBAHHON a30THOM KUCIIOTBI C MEJBIO.
['openune yepHoro nmopoxa

Pa3noxenune HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojbKa B HEM
OO6pa3ibl NpUPOJHBIX coenuHennit Gpocdopa.

['openue dpocdopa Ha BO3IyXe U B KHUCIOPO/IE.

[Tomyuenue Genoro pocdopa u UCTIBITAHUE €TI0 CBOMCTB
Komnexmus «O0pa3ipbl MpUpOAHBIX COCTUHEHUI YTIEPOIay»

IToptper H. J. 3enunckoro. Ilornomienre akTHBUPOBAaHHBIM YIJIEM pacTBOPEHHBIX
BELIECTB WJIH Ia30B.

Y CTpOoMCTBO MPOTUBOra3a.

Mogenu MoJIeKyJl METaHa, 3TaHa, STHJICHA U alleTUJICHA.

B3anmMopelicTBue sTuieHa ¢ OpOMHOM BOJION U PAaCTBOPOM IIEpMaHTaHaTa KajIusl.
OO01mre XMMUYEeCKre CBOMCTBA KUCIOT Ha MPUMEPE YKCYCHOW KUCIIOTHI.
KauecTBeHHas peakiys HAa MHOTOATOMHBIE CITUPTHI.

Komnexuus «O0pa3ibl IpUPOJHBIX COETUHEHUN KPEMHHUS».

Kosutekuus crekna, KepaMuKH, HUEMEHTA U U3JEIIUNA U3 HUX.

Kosutekuust npoayKunu CUIMKaTHOM MPOMBIILIEHHOCTH.

Buneodparments! u cnaiinbl «[I[pon3BoACTBO CTEKIA U IEMEHTAY.
Konnexknus «lIpupoaabie cCOeTMHEHUS HEMETAIIIIOBY.

BuneodparmenTsl u ciaiapl «©@pakimoHHas MEPETOHKA KUIKOTO BO3TyXa»

Buneodparmentst u cnaiabl «llomydeHue Bogopoa, KUCIOPO/ia U rajJoreHOB
ANEKTPOJIUTHYECKUM CIIOCOOOMY.



Mogenu anmnapartoB i IPOU3BOICTBA CEPHOU KUCIIOTHI.
Mogenb KUISIEero cios.

Mojenb KOJIOHHBI CUHTE3a aMMHUAKA.

Buneodpparments! u cinaiinbl «[I[porn3BoACTBO CEPHOM KUCTOTBI».
Buneodparments! u cnaiinbl «IIpou3BoacTBO aMMuaka.

Komnekuus «CoIpb€ 11 MONTYUYECHUSI CEPHOU KUCIOTHDY.

JlaGopaTopHbIie ONBITHI

Pacno3naBaHue rajnoreHu1-nuoHOB.

KauecTBeHHbIe peakiinu Ha CyJib(haT-HOHBI.

KauectBeHHas peakiiysi HA KATHOH aMMOHMUS.

XHWMHUYECKHE CBOMCTBA a30THOM KUCIIOTBI, KaK 3JEKTPOJIUTA.
KauectBennbie peakiuu Ha (pocdar-uoH.

[Tomyuenue u CBOMCTBA YrOJIbHOW KUCIOTHI.

KauectBeHnHas peakius Ha KapOOHAT-HOH.

[IponyckaHue yrieKkuciioro ra3a 4epe3 pacTBOp CHIMKATa HATPUSI.
[IpakTrueckue paboThI

N3ydyeHne cBOMCTB CONSTHOM KUCIIOTHI.

N3ydyeHne cBOMCTB CEpPHOM KUCIIOTHI.

[Tony4yeHne ammMuaka U U3y4€HHUE €ro CBOKCTB.

[Tony4yeHue yriaekucioro ra3a u U3y4eHue ero CBOMCTB.

MeTaibsl U ux COCIMHCHUA

[Tonoxenne merannos B [lepuoanuecko cucteMe XUMUYECKux aneMeHToB . 1.
MenzeneeBa, CTPOEHUE UX aTOMOB M KPUCTAJUIOB. MeTajuindeckas CBsi3b U



METAJUIMYECKAsT KpUCTa/InYecKas peleTka. Pu3snyeckue CBOMCTBA METAIIIIOB:
IEKTPO- U TEILIONPOBOJHOCTD, OTPAXKAIOIast CIOCOOHOCTD, MIIACTUYHOCTb.
CmutaBbl YEpHBIE U LIBETHBIE.

Mertanibl Kak BOCCTAHOBUTEN. DIIEKTPOXUMHUYECKUIN DS HAMIPSKEHUM.
B3aumonelcTBie METAIIIOB C HEMETAJIAMU, OKCUAAMU, KUCIOTAMH, COJIAMMU.
AJTOMUHOTEPMUSL.

CTpOeHI/Ie ATOMOB M IIPOCTHIX BCUICCTB MICJIOYHbIX MCTAJIJIOB. 3aBHUCUMOCTh
(I)I/I?)I/I‘I€CKI/IX U XUMHYECKUX CBOMCTB IICJIOYHBIX MCTAJIJIOB OT 3apsA 0B AACP UX
aTOMOB. OKCI/II[]'::I U TUAPOKCHUABI HICJTOYHBIX MCTAJIJIOB, UX ITOJIYYCHUC, CBOfICTBa,
IMPUMCHCHUC. Baxneimue conu MCJIOYHBIX MCTAJIJIIOB, UX 3HAYCHHUC B )KUBOU U
HEXKHUBOM MMpUpPOAC MU B JKNU3HU YCIIOBCKA.

CTpOGHI/Ie ATOMOB U IIPOCTHIX BCUICCTB MICTIOYHO3CMCIbHBIX MCTAJJIOB.
3aBHUCHUMOCTh (1)H31/I‘1€CKI/IX U XUMHUYECKHUX CBONCTB MCIOYHO3CMCIIBHBIX MCTAJIJIOB
OT 3apsAa0B AACP UX aATOMOB. OKCI/I)IBI U TUAPOKCHUABI HICTIOYHO3CMCIIbHBIX
MCTAJUJIOB, UX IMOJYYCHHC, CBOMCTBA U IMPUMCHCHHNC. Baxneiimue conu IIIéJ'IO‘IHO -
3CMCJIbHBIX MCTAJJIOB, UX 3HAYCHUC B IIPUPOAC U JKNU3HU YCIIOBCKA. Kap6OHaTBI )51
I‘I/I}IpOKap6OHaTI)I KaJIbIIUA.

JXKE€cTtrocTh BO/IBI: BpeMEeHHAs U TocTOsTHHAs. CITocoOBl yCTpaHEeHUsT BpEMEHHOMN
x€ctkocTu. CriocoOBl yCTpaHEeHHS MOCTOSTHHOM KEcTKocTH. MoHNuThI. CoeqMHEeHUS
QTFOMHHUS B TIPUPOJIe. XUMUYECKHE CBOHCTBA amfoMuHNS. OCOOCHHOCTH OKCHUIA U
THJIPOKCHIA ATFOMUHHS KaKk aM(pOTEPHBIX COSAMHECHNN. BaxxHemue comu
ATIOMHUHHUS (XJIOPHJ, CYIb(ar).

OcobeHnHoCTH CTpOCHHS aToMa kene3a. JKene3o B mpupojie. Baxxneimme pybi
xenesa. Oxcunpl U ruapokcuas xeneza(ll) u xxeneza(Ill). Conu xenesa(Il) u
xeneza(lll). OOHapyxeHre HOHOB KaTHOHOB KeJie3a B pacTBOpE. 3HAUCHHE
COeIMHEHUH Kee3a.

Koppo3us xumuueckas 1 3J€KTpOXUMUYECKas. 3aluTa METaJlJIOB OT KOPPO3HH.
Mertasnisl B Ipupoze: B CBOOOJHOM BUJIE U B Bue coeanHeHui. [lonsatue o
Metaurypruu. Y€pHas u nsetHas metamutyprus. [lupomerammyprus,
THAPOMETAILTYPrus, dNekTpomeTautyprus. Jlomennsiit mpouecc. [lepepadoTka
YyryHa B CTallb. DJIEKTPOJIU3 PACIIABOB.

JdemoncTpanuun
B3aumoneinicTBre HaTpus, IUTUSA U KAUTBLHS C BOJIOM.
['opeHne HaTpusi, MarHus U JKeje3a B KUCIOPO/IE.

Bcenbimka TepMuATHOM cMecH.



B3aumonencTBre cMECH MOPOIIKOB CEPBI U KEJe3a, [IUHKA U CEPBI.
BzaumonencTBrue aIlOMMHUS C KUCIIOTaMHU, II€JI09aMU U BOJOM.
B3aumonencrBue xene3a 1 MEIU € XJIOPOM.

B3aumonencTBre Menu ¢ KOHLIEHTPUPOBAHHOM CEPHOM KMCIIOTOU M a30THOU
KHUCIIOTOU (pa30aBieHHON U KOHLEHTPUPOBAHHOM).

Okpacka miIaMeHu COCIMHEHUAMU ETOYHBIX METAJIIOB.
Okpacka njIaMeHu COSIMHEHUAMU ETOYHO3EMEbHBIX METAJJIOB .
['ammenue n3BecTy BOJIOMN.

[Tomyuenue ECTKOM BOABI B3aUMOJECHCTBUEM YTIIEKUCIIOTO ra3a ¢ U3BECTKOBOM
BOJIOH.

YcrpaneHue BpeMeHHOHN KECTKOCTH KUTITUCHUEM U TOOABKOW COJIBI.
YcrpaneHue moCTOSHHOM KECTKOCTH J0OABKON COJIBI.

HNoHuThI 1 IpUHIUIT UX JAeHCTBUS (BUIEO(parMeHT).

Kosekuust mpupoAHbIX COCIMHEHUN aTIOMUHUS.

BuneodparmenTs! u cnaiabl «OKCHJT aTFOMUHUS B €T0 MOAUDUKAITAN.
[Tomyuenne ampoTEpHOTO THAPOKCHUAA ATFOMUHHS U UCCIICIOBAHNE €T0 CBOMCTB.
Komnexkmnsa « XuMuueckue UCTOUHHUKH TOKAY.

Pe3ynbTarhl JIUTEIBHOTO SKCIIEPUMEHTA MO U3YYEHHIO KOPPO3UHU CTATBHBIX
W3EIui B 3aBUCUMOCTH OT YCJIOBHUM MPOIIECCOB.

Boccranosnenue meau u3 okcuaa meau(Il) Bogopoaom.
Buneodbparments! u ciaiinbl «[I[porn3BoACTBO YyTryHa U CTAIHY.
Buneodbparments! u cnaiinel «3aenvs U3 9yryHa u CTaimy.
Buneodparments! u cnaiinbl «[I[pon3BoaCTBO ATFOMUHUS».
JlabopaTopHbIe ONbITHI

B3aumoperictBue xene3a ¢ pactBopom cyinbdara meau(ll).

[Tony4yeHnne n3BECTKOBOM BOJIBI U OIBITHI C HEM.



[Nonyuenue rugpoxcunos xkeneza(ll) u (I111).
KauecTBeHHBIE peakIMy HAa KATHOHBI KeJe3a
IIpakTnyeckue padoThI

[Tony4yeHnue xecTKOM BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

Pemenue OKCIICPUMCHTAJIBHBIX 3aaa4 110 TCMEC «MeTanmisl.

XuUMUs ¥ OKpyKarolas cpena

Ctpoenue 3eMiu: siApo, MaHTHSI, 36MHAsl KOpa, UX XUMUYECKUM COCTaB.
JIutocepa u e€ xumnueckuit cocraB. Munepansl. Pynbl. Ocagounbie mopobl.
[Tone3nple nckomaeMble. XUMHUECKUN cOCTaB rusipochepbl. X UMHUYECKUNA COCTaB
aTMoc(ephl.

HcToUYHMKN XUMHUYECKOTO 3arpsA3HEHUsT OKpY Katolien cpebl. [modanbHble
HKOJIOTHYECKHUE TPOOIIEMBbI YEIOBEUECTBA: MAPHUKOBBIN 3P (HEKT, KUCIOTHBIE
JI0KT1, O30HOBBIE JBIPBI. MeXayHApOIHOE COTPYTHUYECTBO B 00JACTH OXPAHbI
OKpY’KaroUel cpeapl OT XUMUYECKOTO 3arpsA3HEHUs. «3eNEHAs XUMUS.

JlemoHcTpanuu

BuneodparmenTs! u cnaiinbl «CtpoeHue 3eMIU U €€ XUMUYECKHUI COCTaBy.
Komnekuus MuHepanoB U TOPHBIX TOPOJ.

Komneknus «Pyapl MeTamnoBy.

Buneodparments! u cnaiinbl «I 1obanbHbIE SKOTOTHYECKUE TPOOIEMBI
YEeJIOBEYECTBAY.

JlabopaTopHbIe ONBITHI

N3yuenne rpanura.

O06001IeHNe 3HaHNI 110 XUMHUH 32 KypC OCHOBHOM IITKOJIBI.
[ToaroroBka k OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMEHY

CtpoeHne aToMa B COOTBETCTBUH C TOJIOKEHUEM XMMHUUYECKOT0 2JIEMEHTA B
[Tepunoanueckoil cucteMe. CTpoeHHE BEMIECTBA: XUMHUYECKAs CBA3b U



KpUCTAJNINYECKHE PEIETKU. 3aBUCUMOCTh CBOMCTB 00Opa30BaHHBIX AJIEMEHTaMU
MIPOCTHIX BEIIECTB (METANIOB, HEMETAJUIOB, 0J1aropOJHBIX T'a30B) OT MOJOXKEHUS
anemMeHToB B lleproanueckoil cucteme. TUIIOIOTHSI HEOPTaHUYECKUX BELIECTB,
JIEJICHUE UX Ha KJacchl ¥ rpynmsl. [IpeacraBureny.

[Ipu3Haku 1 ycnoBUS MPOTEKAHUS XUMUUECKUX peakiuii. TUITOIOTHS XUMUYECKUX
peakIuil o pa3IMYHbIM OCHOBaHUSIM. Peakiinu nonHoro oomMeHa. OKUCIUTEIHHO-
BOCCTAHOBUTEJILHBIC PEAKIIUH.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOWCTBA
coJ1e00pa3yoIuX OKCHIOB, THAPOKCUIOB (OCHOBAHUH, KHCIOT M aM()OTEPHBIX
TUIPOKCUIOB), CONEH.

TemaTnueckoe miiannpoBanue (8 Kiacc)

Ne ypokoB | HasBanue pasnena, KosmmuecTBo yacos

TJIaB

Bcero N3 Hux (popMbl KOHTPOIIS)

KOHTPOJIbHBIX
pabot

MPAKTHICCKUX
pabor

JSELENIS:INE
MMOHATHUA U 3aKOHBI
XUMHH

20

1

2

Baxneiimue
MpeICTaBUTENN
HEOPraHWYECKUX
BCIIICCTB.
KonnuecTBeHHbie
OTHOIIICHHS B
XUMHHU

18

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COEeIMHEHUN

10

[Tepnoanueckuit
3aKOH U
[Tepnonuueckas
cucrtema
XUMUYECKHUX
sanemenTtoB /1. U.
MeHnneneeBa u
CTPOCHHE aToMa




5 XuMu4ueckas CBSI3b. 9 1 -
OKHCIIUTENBHO-
BOCCTaHOBUTEIBHEIC
peakiu
6 || [ToBTOpEHUE || 3 || 1 || - |
| uroro | 68 | 5 I 6 |

IIpakTHyeckue padoTbl

IpakTuueckas padora Nel. «IIpaBuna TexHuku 6€30NMaCHOCTH TIPU padboTe B
kabunete xumuu [Ipuembr obpaiieHus ¢ 1adopaTOPHBIM 000PYAOBAaHUEM U
HarpeBaTeIbHBIMU IPUOOPAMM).

IIpakTuyeckas padora Ne2 «AHanu3 NOYBBD

IpakTuueckas padora Ne3 «Ilomyuenue, coOupanue U pacrio3HaBaHUE
KHCIJIOPOJIa»

IpakTuueckas padora Ned «Ilomyuenue, coOupanue U pacrio3HaBaHUE
BOJIOPOJIa»

IIpakTuyeckas padora NeS «I[IpurorosiieHue pacTBOPOB COJIEH C UX 3aJaHHOU
MacCOBOM JOJIEeH»

IIpakTnuyeckas padora Ne6 «Pemienne sKkCiepuMEHTAIbHBIX 337429

KonTposbHbie padoThbl
Kountposbnas padora Nel no temMe «HauanbHble MOHATHS M 3aKOHBI XUMUI

Kontposbhasi padora Ne2 teme: «BakHeillne npeacTaBUTEIN HEOPraHMIECKUX
BelecTB. KonmyecTBEeHHbIE OTHOLICHUSI B XUMUW

KonTtpoabnas padora Ne3 no teme: «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
COCJIMHECHU I

Kountpoabnas padora Nedno temam: «I13 u IICXD» n «Xumnueckas CBs3b.
OBP»

FOIIOBaﬂ IMMPOMCECIKYTOYHAA aTTECTAllUA

HpI/IMeprIe HalnpaBJCHUA IIpOGKTHOﬁ ACATCIBbHOCTH oﬁyqamumxca.



I'eorpadust XuMUYECKUX HAa3BaHUM.

I/ICTOpI/IH OTKPBITHUA XUMHUYCCKHUX 3JICMCHTOB.

Butamunb! u ux POJIb B X KU3HCACATCIIbHOCTU YCIIOBCKA.

BnausHue BUI0B XMMUYECKOUW CBS3U HA CBOMCTBA BEIIECTB.

Bnnsaaue merona 3aMopakuBaHUs Ha KAYECTBO MUTHEBOU BOJIBI.
BinsiHue MUKpO2JIEMEHTOB Ha OPraHU3M PACTEHUM.
Bona, koTopyro MblI ibeM

Bo3ayX, KOTOpbIM MBI IBIIUM

3HavyeHUE PACTBOPOB JJIsi OMOJIOTUU U MEIUIIMHBI.

Kucnotusie OCaJIKM: UX NpUpoaa U MoCJICACTBUA.

Cop — 0e3 BUHBI BUHOBATAS.

TemaTnueckoe mianupoBanue (9 Kiacc)

Neo ypokos

HazBanue pasacia,
TJIaB

KonnuecTBo yacoB

Bcero

N3 Hux (hopMBI KOHTPOJIS)

KOHTPOJIbHBIX
pabot

PAKTHYECKUX
pabot

[ToBTOpEHUE U
00001IeHNe
CBEIEHUH 110
Kypcy 8 kiacca.
XUMHUYECKHE
peaxiuu

XUMHUUYECKUE
peakuuu B
pacTBopax

10

HemeTamisl u ux
COEIMHEHUS

25

MeTtanisl 1 ux
COEIMHEHUSI

17

XUMUA "
OKpY Karomias
cpena




6 O06o06menue 9 1 -
3HAHUU 10 XUMHUH
3a KypC OCHOBHOM
IIIKOJIBI.
IToaroroska k
OcHOBHOMY
rOCy1apCTBEHHOMY
sk3aMeny (OI'D)

| Wiroro | 68 | 4 I 7 |

IIpakTH4eckue padoTbl

IIpakTuueckas padora Nel. «Pemenue skCciepuMeHTaIbHbBIX 3a/1a4 110 TEME
«ONEKTPOIUTHYECKAs JUCCOLIMALIHS

IIpakTuuyeckas padora Ne 2 «/3yyeHne CBOWCTB COJISTHOM KUCTOTBI»
IIpakTuuyeckas padora Ne3 «3yueHne CBOMCTB CEpPHOIN KUCIIOTHI»
IIpakTuyeckas padora Ne4 «[lonyyeHre aMMuaka U U3y4eHHUE €r0 CBOMCTBY

IpakTuyeckas padora NeS «IlomydeHue yriaekucioro raza u U3y4eHue ero
CBOWCTB»

IpakTuyeckasi padora Ne6 «IlomyueHne xecTKOM BOABI M CLIOCOOBI €&
yCTpaHEHUS

IIpakTuyeckasi padora Ne7 «PemnieHue skciepuMeHTaIbHbBIX 33/1a4 110 TEME
«Metame»

KoHTpoJbHbIe padoThl

KounTpoabnast padora Nel no teMe « XMMUYECKHE PEAKIIUU B pACTBOPAX
AIEKTPOJUTOBY

KonTpoabHasi padora Ne2 no teme: «HemeTamibl U UX COSTUHEHUS
KonTtpoabnas padora Ne 3 no reme «MeTtamib»

FOIIOBaﬂ IMMPOMECKYTOYHAA aTTECTALlNA



IIpumepHbIe HANIPABJICHUS NPOCKTHOM 1eATEJIbHOCTH 00y4aI0IIMXCH.
Bpems B xumnn. CKOpOCTh XMMHUYECKOM PEAKIIUU - OT YErO0 OHA 3aBUCUT?
BimsiHre npoyKTOB KOPPO3UHU HA PACTUTEIIBHBIN U KUBOTHBIM MUP BOJOEMA.

XKene3o B HalIEH KU3HMU.
3HaeTe 1M Bel, U3 4ero coCTOMT KOPIyC Ballled aBTOPYUKHU?

Hcnonb3zoBaHue MUHEpAIbHBIX YI0OpEHUH.

KaJIBLII/Iﬁ HNCTOYHHUK KU3HHU, 3JOPOBHA U KPACOTHI

5. KajieHpapHo — TeMaTH4ecKoe IVIAHUPOBAaHUe

Kanem]apno — TEMATUYIECKO€ IVIAHUPOBAHUE 8 kiIacc

No No
ypoKa | ypoka Tema ypoka [Ipumeuanue
(Teme)
HavyajnbHble NOHATHSA U 3aKOHbI XUMHUHK(204) |
1 1 [Ipenmer xumun. Posib xumMuu B BBoa.uHCTpYK.
YKWA3HU YEJIOBEKA. o Th
2 || 2 | Meroas m3yuenns xumun. | |

w
w

AFp@FaTHBIG COCTOsAHUA BCIICCTB

4 4 IIpakTuueckas padora Nel.
«IIpaBuia TeXHUKHU 0€30MTaCHOCTH TPH
pabore B kabunete xumuu [Ipremsi
oOparieHus ¢ 1a00paTOpHBIM
000pyIOBAaHUEM H HarpeBaTeIIbHBIMHU

npubopamm.
5 || 5 | ®usnueckue spnenus B xumun I
6 6 IIpakTHyeckas padora Ne2 «Ananus
TIOYBBI»
7 7 ATOMHO- MOJIEKYJIIPHOCYUYECHHE.
XUMHUYECKNE DJIEMEHTHI
8 | 8 | 3uaku xummueckuxinemeHTOB. I
9 9 [TeprnoanyeckasTadnuima

XHMHYECKUXAJIEMEHTOB /1.
N.Menneneena.




10 10 || XuMuyeckue GopmyIibl ||

11 11 || XuMHuyeckue popmyIibl ||

12 12 | BanentHOCTH I

13 13 | BanentHOCTB I

14 14 Xumunueckue peakuuu.[Ipusnaku u
YCIJIOBHUS UX MPOTEKAHMS.

15 15 3aKOH COXpaHEHHUsI MacChl BEILIECTB.
XUMHUYECKHE YPABHEHHUS

16 16 || XHWMHUYECKHE YPABHEHUS ||

17 17 Tunbl xuMu4Yeckux peakiui. Peakiuu
Pa3NOKEHUs U COEAMHEHUS

18 18 Tunbl xuMu4yeckux peakuui. Peakiuu
oOMeHa U 3aMEIECHHUS.

19 19 [ToBTOpEeHUe U 0000IICHUE TEMBI
«HadyanpHble MOHATHS U 3aKOHBI
XUMHUU

20 20 KonTposabnast padora Nel no teme

«HauanbHble MOHATUS U 3aKOHBI
XUMUN»

Baxuernmue MpCACTABUTCIIN HCOPTAaHNYCCKUX BCIICCTB.

KonnuecTBeHHble OTHOIIEHHS B XUMUU (18 1)

| 1 | Bosayxwuerococras |
22 2 Kucnopon
23 3 IIpakTHyeckas padora
Ne3 «Jlonyuenue, cobupanue u
pacro3HaBaHUE KUCIOPOIay
24 4 | Oxcuupr I
25 5 | Bomopon I
26 6 IIpakTHyeckas padora
Neq «Ilonyuenue, coOupanue u
pacro3HaBaHKUEe BOJOPOJIa»
27 7 || Kucnotsi I
28 8 | Com I
29 9 | KommuecTBoBemiecTna I
30 10 | Pemenue pacueTHbIX 32134 I
31 11 Monsipabiii 00beMrazoo0pa3HbIX
BEILIECTB
32 12 | PacuéThl Mo XMMHYECKHMYPABHEHHSIM |




33 || 13 | Pacuérel no xummueckumypapueHusIM |

34 || 14 || Bona. OcHoBanus ||

35 15 | PactBopsl. MaccoBas qoss
pPacCTBOPEHHOIO BEIIECTBA

36 16 | IIpakTuyeckasi padora

NeS «IIpurotoBieHue pacTBOpoOB
COJIEH ¢ UX 3aJJaHHOU MacCOBOU
JOJIEN

37 17 O00011IeHNE U CUCTEMaTH3AIHS
3HAHMU 10 TeMe: «Baxkaenmnue
MPEACTABUTENN HEOPTAHUYECKUX
BeniecTB. KomuecTBeHHBIE
OTHOIICHUSA B XUMHUH))

38 18 | Kontpoabhasi pa6ora Ne2 teme:
«BaxxHenme npeacTaBuTeNn
HEOPTaHWYECKUX BEIIECTB.
KonmuecTBeHHBIC OTHONICHUS B
XUMUW

OcHOBHBIE KJIacChl Heopraunieckux coegunenuit (10 )

39 1 Oxkcuasl:knaccuuKanus u
XUMHUYECKHE CBOMCTBA

40 2 OcHoBaHus :KTacCUDUKAITUS
UXAMUYECKUE CBOWCTBA

41 | 3 | Kucnorst. Knaccudukarus KHCIOT |

42 4 XUMHUUECKHE CBOICTBA KUCIIOT

43 | 5 | Comn. Knaccudpukaums coneii |

44 6 XUMHUUECKHE CBOICTBA COJIeH

45 7 ['eneTnueckas CcBsA3b MEXKY KJaccaMH
HEOPTraHWYECKUX BEIICCTB

46 8 IIpakTHyeckas padora
Ne6 «PemeHne 3KCIIepuMEHTATBHBIX
3a71a9»

47 9 O00011IeHNE U CUCTEMATU3ALINS
3HaHUM Mo TeMe: « OCHOBHBIE KJIACChI
HEOPTraHWYCCKUX COCTMHCHUI

48 10 KontpoabHas padora Ne3 o teme:
«OCHOBHBIC KJIACCHl HEOPTaHMIECCKUX
COCJIMHCHUIN

[Tepunonnueckuit 3akoH u llepuoanyeckas cucteMa XUMHYECKHX
sanemenToB [[. . MenneneeBa u ctpoeHue atoma (8 )

49 || 1 || EcTecTBeHHBIE CEMENCTBAXUMUYECKUX ||




| amemenTOB. AMpOTEPHOCTD I

50

Otkpertue/l. U.
MenpaeneeBsiMlleproanueckoro3akoHa

o1

OCHOBHEIC CBCJACHUNA O CTPOCHUHU
aTOMOB.

52

CrpoeHue 31EKTPOHHBIX YPOBHEN
ATOMOB XMMHUYECKUX 3JIEMEHTOB

53

ITepnonnueckuit 3akon/l. 1.
MeHeneeBa ¥ CTpPOCHUE aTOMa

54

XapaKTepruCcTUKa XUMUYECKOTO
AJIEMEHTa- METaJjlJla Ha OCHOBAHMHU €TI0
nonoxenus B [lepuognueckon
cucTeMe

55

XapakTepucTUKa XMUMHAYECKOI 0
JJIEMEHTa- HEMETAJlJIa Ha OCHOBAHUU
ero noJioxxeHus B llepuoanueckon
CUCTEME

56

3nauenue I[lepuoanueckoro 3akoHa u
[lepnoauueckoi cucTeMbl
XUMHYECKUX 3jeMeHTOoB []. H.
Menngeneena

| Xumuyeckas ¢

Bs13b. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC

peaxiuu (9 q)

57 1 Honnast xuMudeckast CBsI3b
58 2 KoBanenTHas XxuMuueckas CBSI3b
59 3 KoBanenTHas nmonsipHas XuMu4yeckas
CBSI3b
60 4 Meramnnueckass XUMUUeCKasl CBSI3b
| 61 | 5 | Crenens oxucnenus I
62 6 OKXHUCIUTEIBHO- BOCCTAHOBUTEIILHBIC
peaKIuu
63 7 OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
peaKIuu
64 8 O00011IeHNE U CUCTEMATU3ALINS
sHaHui o TeMam: «I13 u IICXDO» u
«Xumudeckas cBa3p. OBPy»
65 9 KontpoabHas padora Nedro temam:
«I13 u TICXD» 1 «XuMu4deckast CBsI3b.
OBP»
| IToBTOpenue (3 4)
| 66 | 1 | Peurenne pacuernsix 3amau I
| 67 || 2 || ["'o10Bast MpOMEKYTOYHAS ATTECTALS ||




68 3 [ToBTOpeHnue u 06001IeHHE 32 KYpC 8
KJjacca

Kane}mapﬂo- TEMATUYECKOC IVIAHUPOBAHUE 9 kiace

No ypok || Ne ypok Tema [Tpumeuan
a a (1o ne
TEeMe) YPOKa
[ToBTOpenue u 06001IeHNE CBEJICHUI 0 KypCy 8 Kiacca. XUMHUYECKUE peakiuu (5
4)
1 1 Kinaccuduxanuys HeopraHU4eCcKuX BEIIECTB U
X HOMEHKJIaTypa
2 2 YpaBHEHUS] XUMUUECKUX PEAKIINI
| 3 || 3 | Kmaccudukamms xumudeckux peakipmii I
4 4 [ToHsiTHE O CKOPOCTH XMMUUYECKOM PEaKIUH.
5 5 Karanus
| XuMu4eckue peakiuu B pactBopax (10 u)
6 1 DIEeKTPOTUTHYECKASTUCCOIUAIIUS
7 2 OCHOBHBIE TOJIOKEHUS TEOPUU
anekTpoauTrdeckon aucconuaruu (TI]1)
8 3 XUMHYECKHE CBOMCTBA KUCJIOT B cBeTe T/
9 4 XUMHUYECKHE CBOMCTBA KUCIIOT B cBeTe T[]
10 5 XUMHUYeCKre CBOMCTBAa OCHOBAHHI B CBETE
TOJI
| 11 || 6 || XuMHYECKHE CBOMCTBA cojiek B cBeTe TOJ ||
| 12 || 7 || [ToHsiTHEe O TUIPOIHM3E COJIECH ||
13 8 IIpakTuueckas padora Nel. «Pererue
AKCIIEpPUMEHTAJIbHBIX 3aJ1a4 110 TEME
«DIEKTPOJIMTUYECKAST TUCCOIAAIIMS)
14 9 O00011eHNEe U CUCTEMATU3ALMS 3HAHUN 110
TeMe «XUMHYECKHE PEaKIIUU B pacTBOpaxX
AIIEKTPOJUTOBY
15 10 KontpoabHas padora Nel no teme
«XUMHUYECKHUE PEaKIMu B pacTBOpax
3JIEKTPOJUTOBY
| Hemertainbl u ux coenunenus (25 )
| 16 || 1 | O6mas xapakrepucTukanemeTamion I




17 2 OO6masixapakTeprucTUKa
sanemeHTOB VIIA rpynmnel — rajgoreHon

18 || 3 | Coennmenns ramorenos I

19 4 IIpakTuyeckast padora Ne 2«3yueHue
CBOWCTB COJITHOW KHCIIOTBI»

20 5 OO0mas xapakTepucTuKa 3eMeHToB VI A -
xanpKkoreHon. Cepa

21 || 6 | CepoBomopon u cynbbumst I

22 || / || Kuciopogssle cCOeAMHEHNS CEPBI ||

23 8 IIpakTnueckas padora Ne3«l3yueHnue
CBOMCTB CEpPHOMN KUCIIOTHD)

24 9 OO6masxapakTeprucTUKa XUMUYECKUX
anemeHTOB VA rpynmnsl. A30T

25 10 Ammuak. Conu aMMOHMS

26 11 IIpakTnueckas padora Ned «IlonyueHue
aMMHaKa ¥ H3y4eHUe €ro CBOHCTB»

27 12 Kucnopoaconepsxaiiue coeJuHeHUs a30Ta.
Okcuasl a3ora

28 13 Kucnopojaconepxarue coefuHeHUs a30Ta.
A3OTHas KMCJIOTa

29 || 14 || dochop u ero coeqUHEHUS ||

30 15 OObmasixapakrepucTruka 3jaeMeHToB [V A-
rpynnsl. YIiepoa

31 16 Kucnopoaconepixarniyue coefuHEeHHsI yIiiepoia

32 17 IIpakTuyeckasi padora NeS «IlonyyeHue
YIJIEKHUCIIOTO Ta3a M U3YUYECHHE €r0 CBOMCTBY

33 18 YTr1eBo10poab

34 19 Kucnopoaconepsxaiiue opraHuuecKkme
COCTMHCHMUSI

35 || 20 | Kpemnuii u ero coenuuenus I

36 | 21 | CuimkaTHasnmpOMBIILIEHHOCTH I

37 || 22 | Homyuenuenemeranmon I

38 23 [Tpon3BOACTBO BaKHEHIITUX
XUMHYECKUXCOSTUHECHUN

39 24 O0600menue mo teme «Hemeranisl 1 Ux
COCJIMHCHUSD

40 25 KontpoabHas padora Ne2 o teme:
«HemeTanmsl 1 UX COCTUHEHUS

Metamibl u ux coenuHeHus (17 4)
41 || 1 | Oonoxenue merannos B Iepuomuueckoii I




|| CUCTCMC, CTPOCHHC aTOMOB U KPUCTAJIJIOB

| |
| 42 | 2 | O6mmue xumnueckue cBoiicTBA METAILIOB I |
| 43 || 3 || OO61asixapakTepuCTHKa MET0YHBIXMETAJIOB || |
| 44 || 4 || OO6masxapakTeprucTUKa MIET0YHBIXMETAIOB || |
45 5 OO6masxapakTepruCTUKAIIEIOUYHO3EMETbHBIXME
TaJJIOB
46 6 OO6masxapakTepruCTUKAIIEIOUYHO3EMETbHBIXME
TaJJIOB
| 47 | 7 || XK&éctkocTs BoabI M cIOCOGH! €€ yeTpaHeHH s I |
48 8 IpakTuyeckasi padbora Ne6 «IlomyueHue
YKECTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHU S
| 49 | 9 || Amomunuii u ero coenunenus I |
| 50 || 10 | Kemeso I |
51 11 CoenuHeHHU Kene3a
52 12 IIpakTuuyeckas padora
Ne7 «PemeHnesKCrepuMeHTaIbHBIX 3a7a4 110
Teme «MeTtanibhy
| 53 || 13 || Kopposust Meramios u crocoGsI 3amuThl oT Hed || |
o4 14 MeTauibl B IPUPOJIE.
| 55 | 15 | Ioustre o Metamtyprun I |
56 16 O060011eHue 3HaHui 1o Teme «MeTabiy
o7 17 KonTpoabHasi pabora Ne 3 no teme
«MeTranibi»
| XuUMUs ¥ OKpy:katrotasi cpena (2 9)
58 1 XUMHUYeCcKasi OpraHu3aus MIaHeThl 3eMIIs
59 2 OxpaHaoKkpy>Karomen cpesbl OT XUMUUECKOTO

3arpsi3HCHUS

O06001IeHne 3HaHNi 110 XMMUHU 32 KypC OCHOBHOM mIKOJIbL. [ToaroToBka K

OCHOBHOMY roCyJ1apCTBEHHOMY 3K3amMeHy (9 u)

60 1 [ToBTOpenue temsl " Ilepronnueckuii 3aK0H 1
CHCTEMa XMMHYECKUX dJjieMeHTOB [[. 1.
Menpeneena"
61 2 [ToBTOpenue temn! "MeTanib!"
p
| 62 || 3 | MHosropenne Temer "Hemeramsr" I |
BTOPEHH UIBI XUMHUYECKOU CBSI3EH.
63 4 IToBTOpenue "T €CKOH CBSI3E
B3anmocBs3b CTpoeHUS U CBOMCTB BelecTB"
BTOPEHU saccuuKarms
64 5 [ToBropenue " Knacc a
HEOPTraHWYECKUX BEIIECTB"
BTOPEHU AMHYECKHU KIUA
65 6 [ToBTopenue "X €CKHe pea "
BTOPEHU HHBI BHEHUSA KIUH
66 7 [ToBTropenue "Ho € ypaBHE ea "




| 67 | 8 | Tonosas mpomexyrounas arrecramus I

| 68 || 9 | IMogsenenue uroros roga. I

Jlutepatypa s yuureJis:

YMK «Xumus. 8 kiaace»
1. Xumus. 8 kimacc. YueOnuk (aBtop O. C. I'abpuensn). 288 c.

2. Metoauueckoe nocobue. 8 kiacc (aBropsl O. C. I'abpuensn,C. A. Cnaakos).
190 c.



3. HacronbHas kuura yuutens. 8 kiacc (aBropsl O. C. 'abpuensan, H. I1.
Bockoboiinnkosa, A. B. fmrykosa). 400 c.

4. Pabouas tetpanb. 8 kiacc (aBropsl O. C. I'abpuensn,C. A. Cnaakos). 208 c.

5. KontponbHblie u mpoBepouHbie paboThl. 8 kiacc (aBropsl O. C. ['abpuensy u
ap.). 224 c.

6. XuMus B TecTax, 3agaydax, ynpaxaeHusx. 8 kinacc (aBropsl O. C. I'abpuensn, T.
B. CmupnoBa, C. A. Cnaakos). 224 c.

7. Tetpanpb 1u1st 1aOOPATOPHBIX OIBITOB M MPAKTHYECKUX padoT. 8 Kiracc (aBTOPbI
O. C. T'abpuensn, A. B. Kymnosa). 96 c.

8. TeTpaab 1Jig OLICHKW KadyecTBa 3HaHUH 1o xumuu. 8 kinacc (aBropsl O. C.
["abpuensu, A. B. Kynmosa). 112 c.

9. Xumuueckuii akcriepuMeHT B 1ikoje. 8 kiacc (aBropsl O. C. IN'abpuensy, H. H.
Pynos, B. U. Toakynos). 304 c.

10. Xumus. 8 kiacc. DIEKTPOHHOE MYJIBTUMEIUMHOE U3IaHUE.

YMK «Xumus. 9 kiacc»
1. Xumus. 9 knacc. Yuebnuk (aBtop O. C. I'abpuensn). 320 c.

2. Meroanueckoe nmocodbue. 9 knacc (aBropsl O. C. I'abpuensu,C. A. Cnaakos).
190 c.

3. Kuura qs yuutens. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos). 400
c.

4. Pabouas Tetpans. 9 kinacc (aBropsl O. C. 'abpuensn, C. A. Cnagko). 224 c.

5. KonTponwsHbie 1 mpoBepoyHbie padboThl. 9 kimacc (aBropsl O. C. ['abpuens u
1p.). 240 c.

6. XuMHus B TecTax, 3a7a4ax, ynpaxaeHusx. 9 kinacc (aBropsl O. C. ['aGpuensn, T.
B. CmupHoBa). 288 c.

7. Terpaap asist 1a0OPaTOPHBIX OMBITOB U MPAKTUYECKUX PabOT.9 Kitacc (aBTOPHI
O. C. T'abpuensH, A. B. Kyniosa). 112 c.

8. Terpanp MJIsl OIIEHKU KadyecTBa 3HaHUM 1Mo xuMuu. 9 kiacc (aBtopsl O. C.
INabpuensn, A. B. Kynosa). 112 c.



9. Xumuueckuii akcriepuMeHT B 1ikoje. 9 knacc (aBropsl O. C. ['abpuensiy u ap.).
208 c.

10. Xumus. 9 kiacc. DNEKTPOHHOE MYITUMEIUMHOE U31aHUE

HNuTepHeT-pecypchbl Ha PyCCKOM SI3bIKe

1. http://www.alhimik.ru IpeacraBiaeHsl pyOpHUKH: COBETHI A0UTYPUCHTY,
YYUTEITI0 XUMHUH, CIPABOYHUK (0YCHBb OOJIbINAs MO00pKa TAOIHIL U CIIPABOYHBIX
MaTepHaJioB), Becelasi XUMHUsI, HOBOCTH, OJIMMITHA[IbI, KyHCTKamepa (Macca
WHTEPECHBIX UCTOPUYCCKUX CBEIICHHI).

2. http://www.hij.ru XypHaan «XuMusi ¥ )KH3Hb» TOHATHO U 3aHUMATEIILHO
pacckasbiBacT 000 BCEM HHTEPECHOM, YTO TIPOUCXONT B HAYKE U B MHPE, B
KOTOPOM MbI KHBEM.

3. http://chemistry- chemists.com/index.html DnekTponHbIit xKypHaT « XUMHKH U
XUMHSD», B KOTOPOM MPEICTABICHO MHOKECTBO OIBITOB 110 XUMHHU, 3aHUMATECIBHOMI
MH(GOPMAIIHH, TO3BOJISIONICH YBICYb YYCHUKOB IKCIIEPUMEHTATBHON YaCThIO
npeaMera.

4. http://c- books.narod.ru BceBo3moskHast tureparypa mo XUMHH.

5. http://www.drofa-ventana.ru 3BectHoe W31aTeIbCTBO YUEOHOM JINTEpATypPHI.
HoBWHKYN HayIHO-TIOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XUMUHU.

6. hitp://1september.ru XXypHan a1 yautesield U He TOJIbKO. BoJbIlIoe KOIH4ecTBO
paboT yYCHHUKOB, B TOM YHCIIC U MCCIICI0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IIKOJIBHBIHN MTOPTa CO
CCbIJIKAMH Ha 06pa30BaTeJ'II>HI>Ie CaUTBI IO XUMUH.

8. www.periodictable.ru CoopHHK cTaTeld 0 XUMHYECKHX dJIEMEHTAX,
WLTIOCTPUPOBAHHBIN 3KCTICPUMEHTOM.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemists.com/index.html
http://books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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