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PABOYAS ITPOT'PAMMA
OCHOBHOI0 00111ero 00pa3oBaHus M0 XUMMH, 9 KJacc, 2021/22 y4eOHblii roa
(0a30BbIil ypOBEHb)

IMosicHuTEAbHASA 3aNIMCKA
Pabouas nporpamma no XumMuu pazpaboTaHa Ha OCHOBAaHUU:
1. ®enepanbHOTO TOCYIAPCTBEHHOTO 00PAa30BaTEIBFHOTO CTaHAAPTa CPETHETO OOIIEro
00pa3zoBaHus, YTBEPKIESHHOTO IprKa3zaMu MUHUCTEpCcTBa oOpa3zoBanus u Hayku PO Ne 413 ot
17.05.2012, Ne 1645 ot 29 nexabps 2014 r.
2. OOIT OO0 YOY «IlpaBocnaBHas rumHa3us Bo uMs [IpenogooHoro Ceprust PajoHexckoroy
(www.orthgymn.ru).
3. [Tporpammer o xumuu st 8-11 kimaccoB o0meoOpa3oBaTensHbIxX yupexaeHuit/ H.E.Ky3nerona,
H.H. T'apa M.: Benrana — I'pad, 2015 r.
4. Paboyas mporpamMma 1o BoCUTaHuIO yuaruxcs [IpaBocnaBaoi rumuazuun (www.orthgymn.ru).

JlaHHas mporpaMMa peajn3oBaHa B yYeOHUKaX:

*  Vuebnuk «Xumus - 9» H.E. Ky3nenosa, U.M. Tutosa,H.H.I'apa,M.: «Benrtana-I'pad»,
2015 r., pekomengosanHoro MO u Hayku P®, 2019 r.

e 3amaunuk g 9 xnacca H.E. Ky3nenosa, A.H. Jleskun. M.: «Benrtana-I"pad», 2015 r.,
pexomenoBanHoro MO u Hayku P®, 2019 1.

3a,£[a‘lHI/IK BKIIFOUACT KaK THUIIOBBIC PACUCTHBIC 3ala4u, TaK W 3a4a4u, CHOCO6CTByIOH_II/Ie
(GOpMHPOBAHUIO OMpPEICICHHBIX HABHIKOB W YMEHHH, C 3JEMEHTAMH KAauyeCTBEHHOTO aHalln3a,
TBOPYCECKUEC U NOBBINICHHOTO YPOBHS CIIOKHOCTHU. Ounn CTpYHIIMPOBAHBI IO TEMAM, U3YUdCMbIM B 8
KJIacCE€ OCHOBHOM IIKOJEI U B NMOpAAKE BO3paCTaHUsA YPOBHA CIOKHOCTU: OT MHPOCTBHIX OO 3adad
MOBBIIICHHOT'O YPOBHS CIIOKHOCTH U OJIMMITNAIHBIX.

Paboyas nporpamMmMa KOHKpeTu3supyeT cohep>XaHue CTaHpapTa, JaeT
npuMmepHoe pacnpegeneHne y4yebHbiXx YacoB NO pas3fenaMm Kypca wu
PEKOMEHOYEMYIO0 MOCNe[0BaTENIbHOCTb U3YyYEeHUA TeM U pa3fesioB C y4eToM
MeXXMNpeaAMEeTHbIX U BHYTPUNpeagMeTHbIX CBA3en, NOrMku y4ebHoro npouecca,
BO3pacCTHbIX ocobeHHOCTen y4awmxcsa. B nporpamme onpepnesneH nepeveHb
OeMOHCTpaunin, nabopaTopHbIX OMbITOB, MPAKTUYECKUX 3aHATUN N PaACHETHbIX
3a4au.

MporpaMmma BbINOJIHAET ABe OCHOBHbIe (DYHKLUMK:

* NHPOPMALMOHHO-METOANYECKYIO (DYHKLUIO, KOTOpas MO3BOJISET BCEM
yYaCcTHMKaM obpasoBaTenbHOro Mnpouecca Moay4YnTb npencTaBneHue o
uenax, copgepXkaHwuu, obuwen cTpaTternnm o6yyeHusi, BOCMUTAHUSA W
Pa3BUTUSA, YHALLMXCA cpeacTBaMmn y4yebHoro npegmeTa.

* OpPraHU3aLMNOHHO-MIAHNPYIOLLYIO DYHKLMIO, KOTOopas npeagycMaTpuBaeT
BblaeneHne 3TanoB oby4yeHusi, CTPYKTypupoBaHme y4yebHoro matepuana,



onpeagesieHne ero KoJIN4eCTBEHHbLIX N Ka4e€CTBEHHbLIX XapPaKTEPUNCTUK Ha

KaXXaoM M3 3TalnoB, B TOM 4HYucsie Ajia copgep>XaTeJibHOro HarnoJiHeHun4d

MPOMEXYTOYHON aTTecTaunmn y4alnxcs.

HN3yyeHue XMMHM HA CTYIeHM OCHOBHOIO 00mIero o0pa3oBaHUsi HANPABJIEHO Ha
AOCTUKEeHHe cJIeIYIOUIUX LeJiel 1 3a1a4:

* OCBOCHHE BOXHEUINNX 3HAHWI 00 OCHOBHBIX MOHATHSAX W 3aKOHAX XUMHH, XUMUYECKOU
CUMBOJIUKE;

. OBJIAJICHEC YMEHUSIMU HAOIIOAATh XUMHUYECKUE SIBIICHUS, MPOBOAWTH XUMUYECKUUN
AKCIEPUMEHT, MPOU3BOJIUTH PAaCUYeThl Ha OCHOBE XHMMHUYECKHMX (OpPMyJ BEIIECTB U ypaBHEHUU
XUMHUUYECKUX PEAKIIU;

* pa3BUTHE NO3HABATEIHHBIX MHTEPECOB M MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B mpolecce
MPOBEJCHUS XHUMHYECKOTO OKCIEPUMEHTa, CaMOCTOSTENLHOTO TPUOOpPETeHHsI 3HAHUN B
COOTBETCTBHH C BO3HUKAIOIIUMHU KU3HEHHBIMU MOTPEOHOCTIMU;

* BOCHHUTAaHHE OTHOUIICHHSI K XMMHUU KaK K OJHOMY U3 (DYHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIeUeI0BeUECKO KyJIbTYyphI;

* TPHUMEHEHHUE MOJYYCHHBIX 3HAHUA M YMEHUHN JIsi 6€30MIaCHOTO MCTIOIh30BaHUS BEUIECTB U
MaTepuajioB B OBITY, CEILCKOM XO3SIIICTBE M Ha MPOM3BOJACTBE, PEUICHMs MPAKTHUYECKHUX 337134 B
MOBCETHEBHOM JKM3HU, MNPEAYNPEKICHUSI SBICHUM, HAHOCAILIMX BpEIl 3J0POBbIO YEIOBEKa M
OKpYXarollei cpeae.

Benymmmu 3agayamu npeajiaraeMoro Kypca siBJIsiloTcs:

- MarepuanbHO€ €IUHCTBO BELIECTB MPUPOIbI, NX TeHETUYECKas CBS3b;

- IlpyuMHHO-CIEACTBEHHBIE CBS3M MEXKIYy COCTaBOM, CTPOEHHUEM, CBOWCTBAMH U
MPUMEHEHHEM BElIECTB;

- [Io3HaBaeMOCTh BEIIECTB U 3aKOHOMEPHOCTEN IIPOTEKAaHUS XUMUYECKUX PEAKIUN;

- OOpAacHA0ONMAS W MPOTHO3UPYIOIIAsl POJIb TEOPETUYECKUX 3HAHUM A (HaKTHUECKOTo
Marepuaia XMMHUU 3JIEMEHTOB;

- KonkpeTHOoe XMMHYECKOE COCAMHEHHE MPECTABIsAECT COOON 3BEHO B HEMPEPHIBHOM IIETIH
MpEBpAIICHUI BEUIECTB, OHO YYacTBYET B KPYTOBOPOTE€ XMMHUYECKHUX 3JIE€MEHTOB U B XUMUYECKOU
ABOJIIOLINN;

- 3aKoHBI MPUPOABl OOBEKTHBHBI M IMMO3HABAEMBI, 3HAHHE 3aKOHOB JaeT BO3MOXHOCTh
YOPaBIATh XUMHUYECKHMHU MPEBPALICHUSIMH BEIIECTB, HAXOJIUTh HSKOJOTHYECKH Oe30racHbIe
CHIOCOOBI IPOM3BOICTBA U OXPAHBI OKPYKAIOIIEH CPEJbl O 3arpsS3HCHU.

- Hayka u mpakTuka B3auMOCBSI3aHBI: TpeOOBAaHMS MPAKTUKU — JBUXKYLIas CHJIa HAyKH,
yCHEeXU MPAKTHKU 00YCIOBIICHBI TOCTUKEHUSIMHI HAYKU;

- Pa3zButue XuMHMuYecKoil HayKM M XUMH3ALMU HApOJHOIO XO3sIMCTBAa CIyKaT MHTepecam
YelloBeKa, WMEIOT TYMaHUCTHUYECKHU XapakTep U TPU3BAHBI CHOCOOCTBOBATH PEIICHUIO
I00QTBHBIX TIPOOJIEM COBPEMEHHOCTH.

MecTto npeamera B 0a3UCHOM y4eOHOM ILIaHe:

VYueOnpii mnaH ['mMuazum Ha 2021/2022 yueOHBIA TOH, pealu3yrOImHi (eaepaabHbIil
CTaHJIAPT BTOPOTO MOKOJICHHUS OCHOBHOTO 00IIero o0Opa3oBaHuMsl, B COOTBETCTBUH ¢ DenepalibHbIM
0a3uCHBIN y4eOHBIM TUIAHOM JUIsl OOpa3oBaTelNbHBIX yupexacHuii P® u ydeOHBIM TUIaHOM
TUMHA3UHM OTBOJAMT JUTsl HM3YYSHHS] XMMHUHU HA 3Tare OCHOBHOTO 0011ero oopasosanus (8-9 kiacchl)
140 gacoB, B ToM uucie B 9 kimacce - 68 4dacoB, U3 pacuera 2 y4eOHBIX 4Yaca B HEHIEII0, YTO
o0ecrieurnBaeT OCBOCHHE BCEMU YUAIIUMUCS HEOOXOIUMOT0 MUHUMYyMa XUMUYECKIX 3HAaHUH.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOIr0 MpeaMeTa
JInyHocTHBIE:

1. Poccuiickas rpaxaaHcKas UACHTUYHOCTh (IATPUOTHU3M, yBakeHHE K OTedecTBY, K IPOLUIOMY U
HACTOsIIIEMY MHOTOHAI[MOHAJILHOTO Hapona Poccun).
2. 'oToBHOCTB ¥ CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTUBAIMM K OOYYEHHIO M IO3HAHUIO; TOTOBHOCTb M CIOCOOHOCTH OCO3HAHHOMY BBIOOpPY M
MOCTPOCHUIO AajbHEWIIeH MHIUBUAYAIbHOW TPAeKTOpPUM OOpa3oBaHMsA Ha 0a3e OPUEHTUPOBKU B
mupe npodeccuil 1 NpopecCHOHATIbHBIX MPEINOYTEHUH, C Y4€TOM YCTOHYMBBIX MO3HABATEIIBHBIX
MHTEPECOB.
3. Pa3Buroe MopaibHOE CO3HaAHHE M KOMIIETEHTHOCTh B PELIEHUH MOPAIbHBIX MPOOJIEM HA OCHOBE
JMYHOCTHOTO BBIOOpa, (OPMHPOBAHUE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O IOBEICHHS,



OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHBIM IIOCTYIKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAXKUTEIbHOE OTHOILIEHUE K
PENIUTHO3HBIM YyBCTBAM, B3MJISIIaM JIIOJEH WM MX OTCYTCTBHUIO; YBRXKUTEIHHOTO OTHONIICHUS K
TPYIy, HAJIMYHUE OIBITAa yYaCTUS B COLMAIBHO 3HAYMOM TPYE.

4. ChopMHUPOBAHHOCTH IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHKHU.

5. Oco3HaHHOE, YBaXUTEIHbHOE U JOOPOKEIATEIIbHOE OTHOIIEHHE K JIPYrOMY YEJIOBEKY, €ro
MHEHHUIO, MHUPOBO33PEHUIO, KYJIbTYpe, SI3bIKY, Bepe, TpakJaHCKOW mno3unuu. ['0TOBHOCTH U
CHIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJBMH U JOCTUTATh B HEM B3aUMOTIOHUMAHUSI.

6. OCBOEHHOCTh COITMAIBHBIX HOPM, TpaBWJ TMOBEICHUSA, poJied U (PopM COIMATBLHON KU3HH B
rpynmax u cooOmecTBax. Y4acTue B IMKOJILHOM CaMOYIIPABICHUU U O0IIECTBEHHOM KU3HU.

7. ChopMHpPOBaHHOCTH IIEHHOCTH 3/I0POBOT0 U O€30MacHOTO 00pasa >KU3HH.

MeTanpeamMeTHbie

PeryasituBubie YY /|
1.YMeHue caMoCTOsITeNbHO ONpeessaTh 1elin 00y4YeHus, CTaBUTh U (POPMYJIMPOBATh HOBBIE 33/1a4U
B yueOe M MO3HaBaTEeIbHON JEsTEeIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECH! CBOEH MO3HABATEIbHOM
JIeSITEIIbHOCTH.
OO0yuarmmiicsi CMOXKeT:
- aHAJIM3UPOBATH CYIIECTBYIOIINE U TNIAHUPOBATh Oyaylue 00pa3oBaTeIbHbIE PE3YIbTaThI;
UACHTU(PHUIIMPOBATH COOCTBEHHBIE TPOOIEMBI U ONIPENENIATh TIaBHYIO po0IeMy;
- BBIJIBUTATh BEPCHH PEIICHUsI POoOsieMbl, (POPMYIHpPOBATh TUIIOTE3bI, MPEABOCXUIIATH KOHEUHBII
pe3yJIbTarT;
- CTaBUTh 1IeJb JESATeIbHOCTHM Ha OCHOBE OINpEIENIEHHOM TpoOieMbl M CYLIECTBYIOIIHUX
BO3MOXKHOCTEIA;
- (popmynpoBaTh yueOHbIE 3a/1a4 KaK LIard JOCTH)KEHUS ITOCTABJIIEHHOM LI€TH 1EATEIbHOCTH;
- 000CHOBBIBATH I1€JIEBBIC OPHEHTHPHI U IPUOPHUTETHI CCHUIKAMU Ha LIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIbHOCTD I11aroB.
2. YMeHue caMOCTOATENbHO MJIaHUPOBATh ITyTH JOCTHKEHUS LIEJIEeH, B TOM YHUCIIE albTepHATUBHBIE,
OCO3HAaHHO BHIOWpaTh Hanbosee Ah(HEKTUBHBIE CITOCOOBI pElIeHHs] YUYeOHBIX M TO3HaBaTEIbHBIX
3ajad.
OO0yuarommiicss cMoOXKeT:
- OIpeNeNATh HEOOXOAUMEIE JIelicTBHE(S) B COOTBETCTBUU C yUeOHON U MO3HABATEIBHON 3a/jaueil u
COCTaBJISATh AJITOPUTM UX BBITOJIHEHUS;
- 000CHOBBIBATh M OCYILECTBIISATH BHIOOP Hanboiee 3(h(HEeKTUBHBIX CIIOCOOOB peIIeHus] Y4eOHbIX U
MO3HaBaTENIbHBIX 33/1aY;
- OTIpE/IEIATH/HAaXOAUTh, B TOM YHCJIE€ W3 MPEJIOKEHHBIX BapHAHTOB, YCJIOBHUS JJIsl BBHIIOJIHEHUS
y4eOHOM 1 TTO3HABATEILHOMN 3a/1auu;
- BBICTPaMBAaTh >KU3HEHHBIE IJIAHBI HAa KPAaTKOCPOUYHOE Oyayiuee (3asBISATH LEJEBbIE OPUEHTHUPBI,
CTaBUTH a/ICKBaTHbIE UM 3aJlauM W Mpeiiarath JEUCTBUS, yKa3bIBas U 0OOCHOBBIBAs JIOTUYECKYIO
MOCJIEI0BATEIbHOCTD 111aroB);
- BBIOMpATh U3 IPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKATh CPEACTBA/PeCypChl JIst
pelIeHns 3a1a41/JOCTHKEHUS 1IeNTH; COCTABIIATH TUIaH PeIIeHUs] TpoOeMbl (BBITIOTHEHUS POEKTa,
MIPOBEJICHUS MCCIIE0BaHUs); ONPeNesaTh MOTeHIIMAIbHBIE 3aTPYIHEHHUS MPU peUIeHUH y4eOHOU U
[I03HABATEJILHOM 331Ul M HAXOJUTh CPEJCTBA JJIsl UX YCTPAHEHMS;
- OIUCHIBATH CBOM OMBIT, OGOPMIISISI €ro Ais MepeAayd APYTruM JIIOJASM B BHJE TEXHOJOTUH
peILIeHNs IPAKTUUECKUX 3aa4d ONPEAeIEHHOTO KJ1acca;
- IJTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUAYAIbHYI0 00pa30BaTEIbHYIO TPAEKTOPHIO.
3.YMeHue COOTHOCUTh CBOM JEHCTBHS C IUNIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb
CBOCH [1eATENbHOCTH B IpOLIECCE TOCTHKEHHs pe3yJIbTaTa, ONpPENeNsTh CrocoObl AEWCTBUN B
paMKax MpeaIokKEeHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTHPOBATH CBOU JIEHCTBHS B COOTBETCTBHU
C U3MEHAIOUIEHCS CUTYallueH.
OO0yuarmmiicsi CMOXKeT:
- OIPENENITh COBMECTHO C MEIaroroM M CBEPCTHUKAMHU KPUTEPHUH IUIAHUPYEMBIX PE3YyJIbTaTOB U
KPUTEPHUHU OLIEHKU CBOEH yueOHO! AeATebHOCTH;



- CHCTEMATH3UpOBaTh (B TOM 4HCIE BBIOMpATh MPHOPUTETHBIC) KPUTEPHH TUIAHUPYEMBIX
PE3yNIbTaTOB U OILIEHKU CBOEH JESITeTbHOCTH;

- OTOUpaTh WHCTPYMEHTHI JJIS OICHUBAHHS CBOCH IEATENLHOCTH, OCYIIECTBISITH CAMOKOHTPOIH
CBOEH JCATEIPHOCTH B paMKaX MPEAJIOKEHHBIX YCIOBUIA U TPEOOBAHMIA;

- OIICHUBATh CBOIO JIEATEIILHOCTD, APTYMEHTHPYS PUIHHBI TOCTHKEHUS WIH OTCYTCTBUS
IUTAHUPYEMOT'O Pe3yJIbTaTa;

- HAXOJUTh JIOCTATOYHBIC CPEJCTBA JUJIS BBITIONHEHUS YYEOHBIX JEHCTBUU B HW3MEHSIOIICHCS
CUTYallMu W/WIK IPU OTCYTCTBUH INIAHUPYEMOTO pe3yJbTara;

- paboTas MO0 CBOeMYy IIJIaHy, BHOCHTh KOPPEKTHUBBI B TEKYIIYIO JIESTEILHOCTh Ha OCHOBE aHAIH3a
M3MEHEHUHN CUTyalluH JJIs TOJIyUYeHHsl 3aIUIaHHPOBAHHBIX XapaKTePUCTHUK MPOAYKTa/pe3yibTaTa;

- YCTaHABIIMBATh CBS3b MEKIY MOJYYCHHBIMHU XapaKTEPUCTUKAMU MPOAYKTA U XapaKTePUCTHKAMU
mpolecca AeATelbHOCTH U 0 3aBEpUICHUH JIEATENBHOCTH MpeiiaraTb U3MEHEHHE XapaKTePUCTHK
mporecca s MOTYUYeHHsI YITyUIIeHHBIX XapaKTEPUCTUK MPOTYKTA;

- CBEpSATH CBOM JEHCTBUS C LIETBIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKU CAaMOCTOSITENTLHO.
4.YMeHue OIIeHUBATh MPABUIBHOCTH BBIMIOTHEHUS YI€OHOM 3a/1a4H, COOCTBEHHBIE BO3MOKHOCTH €€
pelIeHusl.

OO0yuawmmiicsi CMOXKeT:

- OIPENENITh KPUTEPUU MTPABIIIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHHsI Y4eOHOI 3a1au;
aHAJIM3UPOBATh M 0OOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS IS
BBITIOJTHEHUSI y4eOHOI 3a1auu;

- CBOOOJTHO TOJTB30BAThCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH M CAMOOIICHKH, HCXOIS U3 IIeTTH 1
UMEIOLINXCS CPEJICTB, pa3inyasi pe3yibTaT U ClocoObl 1eHCTBU;

- OIICHUBATh MPOAYKT CBOEH NEATEIHHOCTH 1O 33JIaHHBIM /WA CaMOCTOSITEIFHO ONPEIeIICHHBIM
KPUTEPUSM B COOTBETCTBUU C LIEJBIO AESITEITbHOCTH;

- 000CHOBBIBATh JOCTHKMMOCTh II€JIM BBIOpaHHBIM CHOCOOOM Ha OCHOBE OIICHKHM CBOHX
BHYTPEHHUX PECYPCOB U JOCTYMHBIX BHEITHUX PECYPCOB;

- (pukcupoBaTh M aHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.
5.Bnagenne ocHOBaMH CaMOKOHTPOJIS,, CAMOOIICHKH, IPUHATHS PEIICHUN U OCYIIECTBICHUS
OCO3HAaHHOTO BBIOOpA B YUeOHOH U MO3HABATEIHHON JCSITEITLHOCTH.

OOyuyarommiicss cMOXKeT:

- Ha0JIFO/1aTh U aHATTM3UPOBATh COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO ACSITETFHOCT U
JESTeNIbHOCTD IPYTUX 00y4aromuxcsl B MpoIiecce B3auMOIIPOBEPKU;

- COOTHOCHTH pEAIbHBIC U TUTAHUPYEMBIE Pe3yIbTaThl MHAWBUYaIbHOW 00pa30BaTEIbHOMN
JIESITEIbHOCTH U JIeJ1aTh BBIBOIBL;

- IPUHUMATDH pPElIeHHe B YYeOHOW CUTyallMil M HECTH 32 HEr0 OTBETCTBEHHOCTH; CaMOCTOSITEIHLHO
OTpeeNATh MPUYMHBI CBOEr0 yCIexa WM Heyclexa M HaXOAMTh CHOCOOBI BBIXOJA M3 CUTyaluu
HEyCIexa;

- PETPOCTIIEKTUBHO ONpENENTh, KaKhe NEHCTBHUS MO PEIICHUI0 y4eOHOW 3ajJaud WM MapameTphl
ATHUX ACUCTBUI MPHUBENHU K MOJYICHUIO UMEIOMIETOCs IPOAYKTa yUeOHOU eI TeNbHOCTH;

- IEMOHCTPHUPOBAThH MPUEMBI PETYIISILIMU MCUXO(PU3HOTOTHUECKUX/ IMOLMOHATIBHBIX COCTOSIHUM TSt
noctikeHus 3 dexra ycrnokoeHus (ycTpaHeHHUs SMOLMOHAIBHON HAMPSKEHHOCTH), 3 dekra
BOCCTaHOBJICHUS (OCTIa0IeHHs TPOSBICHUN yTOMIICHHS ), 3 (PeKxTa akTuBU3auK (TTOBBIIICHHS
MCUX0(U3HOIOTHUECKON PEAKTUBHOCTH).

ITo3naBaTesbHble YY ]|

6.YMeHue ompeiensTh MOHITHSA, CO37aBaTh  O0OOOIIEHWS, YCTAaHABIMBATh  AHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITENIbHO BbIOMpAaThb OCHOBAaHUS W KPUTEpPUM MJsl KilacCU(UKaLUH,
YCTaHABIMBATh  MPUYUHHO-CICJACTBEHHBIE  CBSI3M, CTPOUTH  JIOTHUECKOE  PaCCyKIEHUE,
yMO3aK/Iio4eHne (MHIyKTUBHOE, TeAYKTUBHOE, 110 aHAJIOTUH) U JIEJIaTh BBIBOJIBI.

OO0yuarmmiicsi CMOXKeT:

- moAOupaTh CIJIOBA, COMOJYUHEHHBIE KIIOYEBOMY CIIOBY, ONpENENSIONINE €ro MpHU3HAKU WU
CBOICTBA;

- BBICTPAMBAaTh JIOTHUECKYIO LEMNOYKY, COCTOAIIYI0 M3 KJIIOYEBOIO CIOBA U COMOJAYHMHEHHBIX €My
CJIOB;

- BBIJICNIATH OOUIMI MPU3HAK JBYX WJIM HECKOJIBKUX MPEIMETOB WU SIBJICHUM U OOBACHATH UX
CXOJICTBO;

- 00bEeIUHATH MPEIMETHI U SIBICHUS B TPYIIBI IO ONPEIEICHHBIM MPU3HAKaM, CPABHUBATD,



KJIaccu(uIupoBaTh U 0000IaTh (AKThl U SIBJICHUS; BBIIEIATH SBJICHHE M3 OOIIETO psaa IPYrux

SIBIICHHIA;

- OTIpeNeNsATh OOCTOSTENbCTBA, KOTOPBIE MPEIIIECTBOBAIM BO3HHUKHOBEHUIO CBS3H MEXKIY

SBIICHUSIMU, M3 ITHX OOCTOSATEILCTB BBIIEIATH OIpPENESIONINe, CIOCOOHbIE ObITh MPUYMHON

JAHHOTO SIBIICHUS, BBISBIISATH IPUYUHBI U CIICJCTBUS SIBJICHUN;

- CTPOUTH paccykJIeHue OT 00X 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHHUSIM M OT YaCTHBIX SIBICHUI

K O0IIMM 3aKOHOMEPHOCTSIM; CTPOUTH pacCy’kKJeHHE Ha OCHOBE CPaBHEHHUs MPEJIMETOB U SBJICHUH,

BBIJIETISISL IPU 3TOM OOIIME MPU3HAKH;

- U37araTh MOJIyYEeHHYIO0 HHPOPMALIMIO, MHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1auH;

- CaMOCTOATEIbHO YyKa3blBaTh Ha HWH(GOPMALMIO, HYKIAIOUIYIOCS B NpPOBEpKe, MNpeiaraTb M

NPUMEHATh CIOCO0 MPOBEPKH JIOCTOBEPHOCTH HH(pOpMAIMK; BepOATN30BATh 3MOLMOHAIHHOE

BII€YATIICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

- OOBSICHATD SIBJICHUS, IIPOLIECCHI, CBSI3M U OTHOIICHHUS, BBISABIISIEMBIE B XO/I€ TI03HABATEIHHON U

HCCJIEIOBATEIICKOM  ACSITENBHOCTH  (MMPUBOAUTH  OOBSICHEHHE C  HW3MEHEHHEM  (DOpMBI

NIPEICTaBIICHHUS;

- OOBACHSATH, ACTATU3UPYS UK 0000111ast; OOBSACHATDH C 3aIaHHOW TOYKH 3PEHUS); BBISBIATD U

HA3bIBATh MIPUYUHBI COOBITHUS, SIBIICHUS, B TOM YHCIIE BO3MOXKHBIE /HanboJee BepOSATHBIC TPUINHBI,

BO3MOXXHBIE TIOCJEJICTBUS 3aJlaHHOW MPHUYMHBI, CaMOCTOSTENBHO OCYIIECTBISIL MPUYUHHO-

CJIEJICTBEHHBIN aHaJIN3;

- IeNaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3pEHUs, MOATBEPKAATh BHIBOJ

COOCTBEHHOW apryMeHTalUel I CaMOCTOATENIBHO MOJTyYeHHBIMHU TAHHBIMH.

7.YMeHue co3iaBaTh, IPUMEHATh U MPeoOpa30BbIBATH 3HAKH U CUMBOJIBI, MOJIEIIU U CXEMBI JIsI

pelieHus yueOHbIX U MO3HABATEIBHBIX 3a/1a4.

OO0yuyarommiicss cCMOXKeT:

- 0003HaYaTh CHMBOJIOM U 3HAKOM TIPEIMET /WU SBJICHHE;

- OIPEIENATh JOTHUYECKHE CBSI3U MEXKy MpeIMeTaMu W/WIH SBICHUSIMHU, 0003HaYaTh JaHHbIE

JIOTHYECKUE CBSA3HM C TOMOIIbIO 3HAKOB B CXEME; CO3JaBaTh aOCTPAKTHBIM WM peajbHBIN 00pa3

npeaMeTa 1/uiu sSBJICHHUS,

- CTPOMTH MOJIEIIL/CXEMY Ha OCHOBE yCJIOBUH 33/1a4M U/WIM CrIoco0a ee pelIeHus;

- co3aBaTh BepOalibHble, BEIIECTBEHHbIE U HHQOPMAIMOHHBIE MOJEIM C  BBIJCICHHUEM

CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa [UIs OINpeNeNeHUs] Ccrocoba peleHus 3afadd B

COOTBETCTBHUU C CUTyalIHEH;

- IpeoOpa30BHIBATh MOJIENH C IIEJIBIO BBISBICHUS OOIINX 3aKOHOB, ONPEIEISIONUX JaHHYTO

MIPEAMETHYIO 00J1aCTh; IEPEBOIUTD CIOXKHYIO 110 COCTaBY (MHOTOACTIEKTHYIO) HH(GOPMAIIHIO U3

rpapuueckoro win GopMaln30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHHS B TEKCTOBOE, U HA000POT;
-CTPOUTh CXEMY, AJITOPUTM JEHCTBUS, UCIPABIATH WIM BOCCTAHABIMBATh HEW3BECTHBIN paHee

aJITOPUTM HAa OCHOBE UMEIONIETOCs 3HAHHSI 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

- CTPOUTH JIOKA3aTeNbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOTO; aHAIU3UPOBATh /pedIeKCUpOBaTh

ONMBIT pa3pabOTKM M pealu3aluud y4eOHOTO MpOeKTa, HCCIeNOoBaHUs (TEOPETUYECKOTO,

SMIUPUYECKOT0) HAa OCHOBE MPEIIOKEHHOW MPOOJIEMHOM CHUTyalllH, MMOCTABICHHOW LIETH H/Win

3aJJaHHBIX KPUTEPUEB OLIEHKH MPOYKTa/pe3ynbTara.

8.CMBICIIOBOE UTEHUE.

OO0yuawmmiicsi CMOXKeT:

- HAXOJWTH B TEKCTE TpeOyeMyto nH(popMaInio (B COOTBETCTBHUH C LETISIMUA CBOCH JEATEIHLHOCTH);

- OPUEHTUPOBATHCS B COJIEP’)KAHUU TEKCTA, TOHUMATh LIETIOCTHBIM CMBICIT TEKCTa, CTPYKTYPHUPOBATH

TEKCT;

- YyCTaHaBJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHI, SIBICHUHN, IPOLIECCOB;

- pE3IOMHUPOBAThH IIABHYIO UJCI0 TEKCTA; MPeoOpa3oBbIBATh TEKCT, KIIEPEBOJIS» €TO B IPYTYIO

MOJJAJIbHOCTh, MHTEPIPETUPOBATH TEKCT (XYIOKECTBEHHBIH M HEXYJOXECTBEHHBIH — yUeOHBIH,

Hay4YHO-TIOMYJISIPHBIA, HHPOPMAITMOHHBIH );

- KpUTHYECKH OIICHUBATh COAep KaHue U (hOpMy TEKCTa.

KommynukatuBubie YY ]|
9.YMeHne opraHu30oBbIBaTh y4eOHOE COTPYJHUUYECTBO U COBMECTHYIO JESITEIbHOCTh C yUUTEIEM U
CBEpCTHUKAMHU; paboTaTh WHAMBUAYAIbHO W B IpyMIe: HAXOIUTh OOINee pelIeHHue U pa3peraTh



KOH(QJIMKTBI Ha OCHOBE COIJIACOBAaHUS TO3UIMA © yd4era WHTepecoB; (OPMYIHUPOBATH,
apryMEHTUPOBaTh U OTCTaNBATh CBOE MHEHHE.

OO0yuawmmiicsi CMOXKeT:

- OIIPEAEIIATh BO3MOXKHBIE POJIU B COBMECTHOM JESITEIIBHOCTH;

- UTpaTh OMPEJCICHHYIO POJIb B COBMECTHOM IESITEIbHOCTH;

- IPUHUMATDH MO3UIMI0 cOOeceTHUKA, IOHUMAs MO3ULHUIO APYTOro, pa3indaTh B €ro ped: MHEHUE
(TOUKy 3peHus1), TOKa3aTeNbCTBO (APTYMEHTHI), (DaKThl; TUTIOTE3bl, AKCUOMBI, TCOPUU;

- OompenensTb CBOM JEHCTBUSL M JEWCTBUSA TMapTHEpa, KOTOpble CHOCOOCTBOBAIM WU
MPENSTCTBOBAIU MPOIYKTUBHON KOMMYHUKAIIUH;

- CTPOUTH O3UTHUBHBIE OTHOIIEHUS B IIpoliecce Y4eOHO U Mo3HABATENbHOMN 1eATeIbHOCTH;

- KOPPEKTHO M apryMEHTHUPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHUS, B IUCKYCCUM YMETh BBIJIBUTATh
KOHTpapryMeHThl, Nepedpa3upoBaTh CBOIO MBICTL (BJIaJEHHE MEXaHU3MOM SKBHBAJIEHTHBIX
3aMeH);

- KPUTUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpPU3HABATh OUIMOOYHOCTH
CBOETO MHEHUS (€CIIK OHO TAKOBO) M KOPPEKTHPOBATH €T0;

- IpeAIarath albTepHATUBHOE PEllleHUEe B KOHQIUKTHOMN CUTYyaIlH;

- BBIJICNIATH OOIYI0 TOUKY 3pEHUS B IUCKYCCHUHU;

- IOTOBapUBaThCA O MpaBHJIAX U BOMPOCAX IJIsl OOCYXkIEHUS B COOTBETCTBUU C IOCTABJIEHHOM
repen rpyImnon 3a1avye;

- OPraHU30BBIBaTh yueOHOE B3aMMOJEUCTBUE B IpyIe (OMpenenaTh OOIIMe LENH, paclpenesTh
pOJIH, JOTOBAPUBATHCA IPYT C APYTOM U T. 11.);

- YCTpaHATh B paMKax JUajiora pa3pbIiBbl B KOMMYHHUKAIMH, 00YCIOBIEHHbIE
HEMTOHUMaHWEM/HENPHUITHEM CO CTOPOHBI coOeceqHHKA 3a1auu, (OPMBI WM COACPKAHUS TUATIOTA.
10.YMeHue OCO3HAaHHO HCIOJIB30BaTh PEYEBBIE CpPEICTBA B COOTBETCTBMM C  3ajayeid
KOMMYHHKAITUH JIJIS BBIPQKCHUS CBOMX UYYBCTB, MBICIICH W MOTPEOHOCTEH ISl IUIAHUPOBAHUS U
pEeryJisiiuK CBOEHM AESATENbHOCTH; BJIAJCHUWE YCTHOW M NUCBMEHHON pPEYbl0, MOHOJOTHYECKOH
KOHTEKCTHOW PEUbIO.

OO0yuarommiicss CMOXKeT:

- OIpEeIeNATh 3a/1a4y KOMMYHHKAIH U B COOTBETCTBUU C HEW OTOMPATh PEUEBHIE CPECTBA;

- 0TOMpaTh U UCHOJIH30BaTh PEUYEBBIE CPEICTBA B MPOLIECCE KOMMYHHUKALUU C IPYTMMH JIOAbMHU
(zmanor B mape, B MaJIO rpynne u T. 1.);

- MPEACTaBIATh B YCTHOM WJIM TIMCBMEHHOW (OpME pa3BEpHYTHIM IUIaH COOCTBEHHOU
JIeATEeITbHOCTH;

- cOOI0JaTh HOPMBI ITyOIMYHOM pedn, PerIaMeHT B MOHOJIOTE U JJUCKYCCUU B COOTBETCTBUU C
KOMMYHUKATUBHOW 3aJa4el;

- BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHUE (CY)KJIEHUE) U 3allpallliBaTh MHEHHUE MapTHepa B paMKax
JMAJIOTa; IPUHUMATh PEUICHHE B XOJE JUAloTa M COTJIACOBBIBATH €T0 C COOECETHUKOM; CO3/1aBaTh
MUCbMEHHBIE «KJIMIIMPOBAHHBIE» M OPUTHHAIBHBIE TEKCThl C MCIOJIb30BAaHHMEM HEOOXOIUMBIX
PEYEBBIX CPEJICTB;

- HCIIOJIb30BaTh BepOalibHbIE Cpe/ICcTBa (CPEACTBA JIOTUYECKOM CBSI3M) JJISl BBIJIETICHUS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

- CTIOJIb30BaTh HEBepOasibHble CpEACTBA WM HArJsgHble MaTepHalbl, IOATOTOBJICHHbIE/
0TOOpaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

- JIeJIaTh OLICHOYHBIN BBIBOJI O TOCTHKEHUU LEIH KOMMYHHUKALUHA HETIOCPEACTBEHHO MOCTE
3aBepIICHHS] KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBHIBATH €TO.

IIpeamerHbie
OcHOBHBbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHN)
OO0yyarommiicss HAy4YnTCA:
- KJ1accuuIUpPOBaTh OKCUIBI 1 OCHOBAHMS 110 CBOWCTBAM, KUCJIOTHI U COJIU 110 COCTaBY;
- OIIMCBIBATh COCTaB, CBOMCTBA U 3HA4YEHME (B IMPUPOJE U NMPAKTUUYECKON AESTEIbHOCTU YEJIOBEKA)
MPOCTHIX BEIIECTB — KHUCIIOPO/ia U BOJIOPOAA;
- 1aBaTb CPABHUTEIBHYIO XapAKTEPUCTUKY XMMHUYECKMX JJIEMEHTOB U BAKHEUIIUX COCHUHEHUU
€CTECTBEHHBIX CEMEHCTB I1IE€JI0YHBIX METAJUIOB U TaJIOTEHOB;
- IOJIb30BAThHCS JTA0OPATOPHBIM 000PYIOBAHUEM U XUMUYECKOH MOCYI0H;



- POBOJUTH HECIIOKHBIE XUMHUYECKUE ONBITHI M HAOTIOCHSI 32 U3MEHEHHUSIMHA CBOWMCTB BEIIECTB B
- Tpolecce UX NpeBpalleHuid; coONIoAaTh MpaBuia TEXHUKU O€30MacCHOCTH NpPU MPOBEACHUU
HAOJII0IEHUI U OIIBITOB;
- pa3ianyaTh HKCIEPUMEHTAIBHO KUCIOTHI U HIENOYH, OJIb3YSICh HHIMKATOPaMHU; OCO3HABATh
HEO0XO0IMMOCTh COOIOCHHS Mep 0€30MaCHOCTH MPHU OOPAIICHUN C KUCIOTaMH IIEI0YaMH.
00yuaruwuIIca ROJIYUUN 603MOHCHOCMb HAYYUMBCA:
- 2PAMOMHO 0OPAUAMBCAL C BEUECNBAMU 8 NOBCEOHEBHOU HCUSHIU,
- 0CO3HABAMb HE0OXOOUMOCMb COONOOEHUST NPABUL IKOJ02UYECKU Oe30NACH020 NO0BEOeHUsT 6
OKpydHcarouseli nNpUpoOHoll cpeoe;
- HOHUMAMb CMBICA U HEe0OX0OUMOCMb COONIOOeHUsT NPeONUCAHUL, NPedlacaemblX 8 UHCMPYKYUSX
N0 UCHONBL30BAHUIO JIEKAPCME, CPeOCm8 ObIMOoBOoU XUMUU U Op.;
- UCNONL308AMb  NPUOOpPemEHHble  KIloYesble  KOMNEeMEeHMHOCMU  NpU  GblNOJHEeHUU
UCCe008aMENbCKUX NPOEKMO8 NO U3VHEHUIO C8OUCMS, CNoCc0608 NONYYeHUs U pACNO3HABAHUSA
seujecms,
- Pazeusams KOMMYHUKAMUBHYIO KOMNEMEHMHOCb, UCNONb3YS CPeOCmea YCMHOU U NUCbMEHHOU
KOMMYHUKAUUU npu pabome ¢ mekcmamu Y4eOHUKa U OONOJTHUMENbHOU JUmepamypou,
CNPABOUHLIMU  MAOIUYAMU, NPOABAAMb 20MOBHOCMb K YVEAJCEHUIO UHOU MOYKU 3peHus npu
00cydcOeHUuU pe3yibmamoe 8bINOJIHEHHOU pabombl,
- 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeujeCm8ax U XUMUYECKUX HPOYeccax, KpUmuyecku
OMHOCUMbCA K NCEBOOHAVYHOU UHpopmayuy, HeooOpocosecmHOU pekiame, Kacaoujeucs
UCNONbL3068AHUA  PA3TUYHLIX  euwjecm. [lepuoouueckuti 3aKoH U NepuOOUHecKas Ccucmema
xumuueckux snemenmos [. M. Menoeneesa.

CTtpoeHue BeliecTBa
O0yyaommiicss HAY4YnuTCH:
- KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI Ha METaJUThl, HEMETAJUIbI, 3JIEMEHTBI, OKCHUIBI U
THJIPOKCHUJIBI KOTOPBIX aM(OTEpHbI, U WHEPTHBIE AJIEMEHTHI (Ta3bl) A OCO3HAHHUS BaXKHOCTU
YHOOPSIOYCHHOCTH HAYYHBIX 3HAHUI,
- pacKphIBaTh CMBICI Neproandeckoro 3akona /. . Menneneena;
- ONUCHIBATh M XapaKTEPU30BaTh TAONMUYHYI0 (QOpPMY NEPUOAMYECKON CHCTEMBI XHUMHUYECKUX
AJIEMEHTOB;
- XapaKTepU30BaTh COCTaB aTOMHBIX SJEP M PACIpeleICHHE YMCIa DIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX MIEPUOIOB NEPUOANYECKOIN CUCTEMBI, a TAKXKE KaTus
U KaJbIIHs;
- pa3auuaTh BUABl XHMHUYECKOW CBS3M: HOHHYIO, KOBAJICHTHYIO TOJSPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METAJUTHYECKYIO;
- U300paXkaTh AJIEKTPOHHO-UOHHBIE (OPMYJIBI BEIIECTB, OOpPa30BAHHBIX XMUMHUYECKUMHU CBSI3IMU
pa3HOTro BUJA;
- BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEILIECTB OT CTPOCHMSI UX KPUCTAITMYECKUX PEIIETOK: HOHHBIX,
aATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;
- XapaKTepu30BaTh XUMUYECKUE DJIEMEHTHl U UX COCTUHEHHSI Ha OCHOBE IOJIOKEHUS AJIEMEHTOB B
MEPUOANYECKON CHCTeMe U OCOOCHHOCTEH CTPOSHHUS UX aTOMOB;
- OIIMCBIBATh OCHOBHBIE 3Tanbl OTKPbITHS J. 1. MeneneeBbIM nepuoin4eckoro 3aKkoHa
MEePUOANYECKON CHUCTEMBl XUMHUYECKHX JJEMEHTOB, XH3Hb W MHOTOOOPa3HYH HAy4YHYIO
JIESITEIbHOCTh YUYEHOTO;
- XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYCHHE MMEPHUOUICCKOT0 3aKOHA
MEePUONYECKON CUCTEMbl XUMHUECKUX A1eMeHToB J[. 1. Menaeneena;
- OCO3HaBaTh HAYYHBIE OTKPBITUS KaK PE3yJNbTaT JIUTEIbHBIX HAOIIOJEHUH, OMBITOB, HAYYHOUI
MOJIEMUKH, TPEOIOJICHUS TPYTHOCTE 1 COMHEHUH.
Oobyuarowuiica nojiyuum 603MONCHOCHIb HAYUUMbCA:
- 0CO3HABAMb 3HAYEHUE MeOPemU4ecKUx 3HaHULl 0l NPAKMU4eCcKoU 0esimelbHOCMU 4el08eKd;
- ONUCHIBAMb U3VHEHHbIE 00LEKMbL KAK CUCEMbl, NPUMEHSS T02UKY CUCMEMHO20 AHANU3A,
- NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHEeCKOU CUCMeMbl XUMUYECKUX DJIeMEeHmo8 Ol
00bACHEHUS U NPe0BUOEHUS CBOLICE KOHKPEMHbIX 8elecme;
- pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMBEOM Y2lyOeHUs 3Hanul 06 ucmopuu
CMAHOBIeHU XUMUYECKOU HAYKU, €. OCHOBHbIX NOHAMUU, NePUOOUYECKO20 3AKOHA KAK 0OHO20 U3
BAJHCHEIUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCCHUAX HAYKU U MEXHUKU.



MHoroo0pa3ne XUMHYECKUX PeaKuuid

O0yyaommiicss HAY4YUuTCH:

- O0BSACHATH CyTh XUMUYECKHUX MPOIECCOB U UX MPUHIMITUATBHOE OTIUYHE OT (PU3UIECKUX;
Ha3bIBaTh IPU3HAKU U YCIOBHS NPOTEKAHUS XUMHUYECKUX PEAKIIHl;

- YCTaHaBJIMBATh MPUHAJIEKHOCTh XUMUYECKOU PEAKIUU K ONpPEAeIEHHOMY THUITYy MO OJHOMY M3
KJIaCCU(UKAIMOHHBIX MPU3HAKOB: TI0 YHUCIY U COCTaBY MCXOAHBIX BEUIECTB U MPOAYKTOB peaKlUu
(peakuuu COeNMHEHUS, Pa3lIOKEHUs, 3aMEUICHHs] U OOMEHA); MO BBIICICHHUIO WU TOTJIONICHUIO
TEIUIOTHI (PeaKuu K30TEPMUYECKUE U IHAOTEPMUYECKHUE); TI0 U3MEHEHHUIO CTENEHEH OKHUCIIEHUS
XUMHYECKUX DJEMEHTOB (PEakiMu OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIC); IO OOpaTUMOCTU
nporiecca (peakiuu 00paTuMble U HEOOpaTUMBIE);

- Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEaKIIU;

- Ha3bIBaTh (haKTOPBHI, BIUAIONINE HA CMELICHHE XUMUUECKOT'O PAaBHOBECHS;

- COCTaBJISITh YPAaBHEHUS 3JIEKTPOJIUTUYECKONW AUCCOLMALIMKM KHUCIOT, IIEJ0o4Yeld, COJel; MOJHbIE U
COKpalI€HHbIE  HOHHbIE  ypaBHEHHUS  peakiuii  oOMeHa;  ypaBHEHUS  OKHCIIUTEJIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIINA;

- IPOTHO3UPOBAThH MPOIAYKTHl XUMHUUECKUX peakiuil mo Gpopmyaam/Ha3BaHUSIM HCXOJIHBIX BEIECTB;
OTIpEIETISATh NCXOHBIE BEIIecTBa Mo (hopMynam/Ha3BaHUSM MPOAYKTOB PEAKIIHH;

- COCTaBJIAITh yYPaBHEHUS pEaKIUd, COOTBETCTBYIOIIUX IIOCIEIOBATENLHOCTH  («IIETIOUKE))
MpEBpAIICHUI HEOPraHMYECKUX BEIIECTB PA3IMYHbBIX KIACCOB;

- BBISIBJISITH B IIPOLIECCE SKCIEPUMEHTA MPU3HAKU, CBUIETEIBCTBYIOIIUE O MPOTEKAHUHA XUMUYECKON
peakuuu;

- IPUTOTOBJIATH PACTBOPHI C ONPEACTEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

- OIIPEACIIATh XapaKTep Cpeibl BOJAHBIX PACTBOPOB KUCIOT U LIEIOYEH MO U3MEHEHHUIO OKPACKHU
WHJUKATOPOB;

- MPOBOAUTH KAUE€CTBEHHbIC PEAKIUU, MOATBEPKIAIOIINE HAIMUYKME B BOJHBIX PAacTBOpax BEIECTB
OT/IENIbHBIX KATUOHOB M aHHOHOB.

Oodyuarowuiica noayuum 603MONCHOCHb HAYUUMbCA:

- cCOCMasnsams  MONEKYIAPHble U NOJHble UOHHbIE YPAGHEHUs N0  COKPAUWEHHLIM UOHHbIM
VDA8HEeHUAM,

- NpUBOOUMb NpUMeEPbl  Peakyutl, NOOMEEPAHCOAIUUX CYUYECMBOBAHUE 83AUMOCEAZU  MEHCOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUjeCE;

- NPO2HO3UPOBAMb Pe3yIbmambl 8030elUCMBUs Pa3IuiHbIX PaKmMopos Ha U3MEeHeHUe CKOPOCMU
XUMUYECKOU peakyuu,

- NPOCHO3UPOBAMb PE3YIbMamyvl 8030€UCMBUL PA3IUYHBIX AKMOPO8 HA CMeujeHue XUMUIeCKo20
PpasHosecus.

MHoroo0pa3ue BeecTn

OO0yyarommiicss HAy4YnTCA:

- ONIPEAENATh NPHUHAMICKHOCTh HEOPraHWYECKMX BEIIECTB K OJHOMY M3  H3YYEHHBIX
KJIACCOB/TPYIII: METAJIIbI U HEMETAJUTbI, OKCHUJIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

-COCTaBJISITh (POPMYJIBI BELIECTB 110 UX HA3BAHUSM;

- OIIPEACIIATh BAJIGHTHOCTD U CTENEHb OKUCIIEHUS SJIEMEHTOB B BEILIECTBAX;

- COCTaBJIATH (OPMYJIBI HEOPTaHMUYECKUX COEIUHEHHUN MO BaJCHTHOCTSIM M CTEHEHSIM OKHUCICHHS
AJIEMEHTOB, a TaKXke 3apsaM MOHOB, YKa3aHHBIM B TA0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAaHHUH U
coJIeit;

-00BSICHITh 3aKOHOMEPHOCTH M3MEHEHHS (PU3NYECKUX U XUMHUYECKUX CBOWCTB MPOCTHIX BEIICCTB
(MeTaJIoB M HEMETAJUIOB) M MX BBICIIUX OKCHJIOB, 00Opa30BaHHBIX AJIEMEHTAaMHU BTOPOTO U TPETHETO
MEePUOJIOB;

-Ha3bpIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTepHbIe IJsi TPYMHN OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEpHBIX;

-Ha3bIBaTh 00IIME XUMUYECKUE CBOMCTBA, XapaKTepHbIe /Ul KaKI0T0 U3 KJIaCCOB HEOPTaHUUECKUX
BEILIECTB: KUCIOT OCHOBAHUM COJICH;

-IIPUBOJIUTH NIPUMEPHI PEAKIINM, TOATBEPKAAIOIMIMNX XUMUYECKNE CBOMCTBA HEOPTAHUYECKUX
BEILIECTB: OKCHOB, KHMCJIOT, OCHOBAaHHUI M COJICH;

- OIIPEAEIIATH BEIIECTBO-OKUCIUTEND, U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUAX;

- COCTaBJIATh OKUCIIUTEIHHO-BOCCTAHOBUTENbHBIN OanaHc (1)1 M3YYEHHBIX PeaKiuil) mno



MPEJIOKEHHBIM CXeMaM PEaKIuii;

-IIPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MOITBEPKAAIONINE XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEIICCTB;

- MPOBOANTH JIA0OPATOPHBIC OMBITHI MO TOJYYEHHUIO M COOMpPaHHIO Ta3000pa3HBIX BEIIECTB:
BOJOPOJa, KHCIOPO/a, YTIIEKUCIOro ra3a, aMMHaKa; COCTaBISATh YPaBHEHHS COOTBETCTBYIOIIMX
peaKuid.

Odyuatowuiica noayyum 603MOHCHOCHb HAYUUMBCA:

- NPOCHO3UPOBAMb XUMUYECKUE C8OUCMBA 8eUjeC8 Ha OCHOBE UX COCMABA U CMPOECHUSL,

- NPOCHO3UPOBAMb CNOCOOHOCMb Bewecmed NPOAGIAMb OKUCIUMENbHbIE UTU 60CCMAHOBUMENbHbLE
CB80lCM8a ¢ YYémom cmeneHetl OKUCTIeHUsL 2T1eMEHNO8, 8X00AUUX 8 €20 COCMA8;

- BbIAGIAMb CYUECMBOBAHUE 2EHEMUYECKOU B3AUMOCBAZU MENCOY BeueCmeamu 6 psaoy: npocmoe
seujecmeo — OKCUO — 2UOPOKCUO — COJlb,

- Xapaxkmepuzoeams 0cobbvle cOUCMBEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

- NpUBOOUMb NpuMepbl YPAGHEHULl Peaxyull, J1excawjux 68 OCHO8e NPOMBIULIEHHbIX CNOCob08
NONYYEHUs. AMMUAKA, CEPHOU KUCTOMbL, YYeYHA U CIMAU,

- onucvleams uzuiecKue U XumuiecKue npoyeccsl, AIAIUUECS YACbIO KPY2080POMA eujecms 6
npupooe;

- 0p2aHU306b16aMb, NPOBOOUMb YUEeHUUEeCKUe HNPOeKmbvl NO UCCIe008AHUI0 CBOLICME Beluiecms,
UMEIOWUX 8AHCHOE NPAKMUYECKOe 3HAYEHUe.

KOHTPOJIb 3HAHUI, YMEHUI, HABBIKOB: Tekyumii, py6e:KHbIii, HTOroBbIii
KPAUTEPUU 1 HOPMbI OIIEHKH 3HAHUH OBYUYAIOIIIUXCSH
1. OueHka yCTHOTrO OTBeTA.

OT1meTrka «5»:

- OTBET IIOJIHBIM U IIPABUJIbHBIM HA OCHOBAaHUU U3YUYEHHBIX TEOPUH;

- Marepuall M3JIO)KEH B OIpPEIeJICHHON JIOTHYECKON MOCIeA0BaTEeIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;;

- OTBET CaMOCTOSITEIbHBIN.

OtBet «4»:

- OTBET MOJIHBIM M MPABUJIbHBIA HA CHOBAHUU U3YYEHHBIX TEOPHUIL;

- MarepuaJl HU3JIOKEH B OIPEJCICHHOW JIOTUYECKOM MOCIEI0BATENIbHOCTH, MpPH 3TOM
JIOTIYIIEHBI IBe-TPHU HECYIIECTBEHHBIEC OIUOKHU, UCTIPAaBIEHHbIE IO TPEOOBAHUIO YUUTEIS.

OtMmeTka «3»:

- OTBET NOJHBIA, HO MPHU 3TOM JOMYyIIEHA CYIIECTBEHHas OMIMOKA WM OTBET HEIMOJHBIMH,
HECBSI3HBIM.

OTmeTka «2»:

- TpH OTBETe OOHAPYKEHO HEMOHMMAHHE YYallUMCS OCHOBHOTO COJIEpP)KaHUs yd4eOHOro
MaTepuaia Wiu JONMYIIEeHbl CyIlIeCTBEHHbIE OMMOKH, KOTOPBIE YUAIIUICS HE MOXKET UCTIPaBUTh IpU
HABOJSIIIIMX BOMPOCAX YUHUTENs, OTCYTCTBHE OTBETA.

OtmMmeTtka «1» cTaBUTCS, €CIIM OTBET YUEHHKA HE COOTBETCTBYET TPEOOBAHUSAM MTPOrPaMMBI

2. OuneHKa IKCNEePUMEHTAJIbHBIX YMEHHIA.

- OneHka CTaBUTCS Ha OCHOBAaHMHU HAONIO/ICHHS 32 YYallUMHUCS U MHCbMEHHOTIO OTYeTa 3a
paborty.

OT1meTka «5»:

- paboTa BBIMOJIHEHA TIOJTHOCTHIO U MIPABUIILHO, C/ICNIaHbI MPaBUIIbHBIC HAOTIOICHHS U BHIBOJIBI;

- JKCIEPUMEHT OCYIIECTBIIEH IO IUIaHy C YYETOM TEXHHKH 0e30MacHOCTH M MpaBMII pabOTHI C
BelIeCTBAMH U 000PYIOBaHUEM;

- TpOSIBIEHBl OPraHU3AIIIOHHO - TPYAOBbIE YMEHUS, MOAJEPKUBAIOTCS YUCTOTa paboyero
MeCTa U NMOPAJIOK (Ha CTOJIE, SKOHOMHO UCIOJIb3YIOTCS PEAKTHUBBHI).

OTmerka «4» @

- paboTa BBIMOJHEHA NMPABUIHHO, CACIAHBI TIPABUILHBIC HAOTIOACHUS W BBIBOJBI, HO MIPH 3TOM
HKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JOMYIIEHbl HECYIIECTBEHHbIE OIIMOKKH B paboTe ¢
BEIIECTBAMH U 000PYOBAHHUEM.

OT1merka «3»:

- paboTa BBIMIOJIHEHA MPABWIHPHO HE MEHEEe YeM HAIMOJOBUHY WIIM JOMYIIEHA CYIIeCTBEHHAS
ommOKa B XO0J€ AKCIIEPUMEHTAa B OOBSICHEHUH, B O(DOpMIICHHMH pabOThl, B COOJIFOJACHHUM TPABHII



TEXHUKN 0€30MacHOCTH Ha paboTe ¢ BEIIeCTBAaMHM U OOOPYJOBAaHUEM, KOTOpas MCIPABISAETCS IO
TpeOOBAHUIO YUUTEIIS.

OtrMeTKa «2»:

- JomyIIeHbl B¢ (M OoJjiee) CYIIECTBEHHBIE OIMMOKH B XOZE: JKCIEPUMEHTA, B O0OBSICHEHUH,
B opopmIIeHHH pabOThI, B COOIIOACHUY MPABUII TEXHUKU 0€30MAaCHOCTH MPH paboTe ¢ BEeIeCTBaMU
1 000pyIOBaHUEM, KOTOPBIEC YHAILIUIICS HE MOXKET UCIPABUTh JaXKe MO0 TPEOOBAHUIO YUUTEIS;

- paboTa He BBINOJIHEHA, Y YYalllerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHbIC YMEHHUS

OtmeTtka «1» cTaBUTCS, €CIIM OTBET YUEHHKA HE COOTBETCTBYET TPEOOBAHUSAM MTPOrPaMMBI

3. OueHka yMeHMii pemiaTh pacuyeTHble 3aJa4M.

OrMmeTka «5»:

- B JIOTHYECKOM DACCYXXJCHUU M PEIICHHM HEeT OMMOOK, 3ajaya pelieHa PaldOHAIbHBIM
CII0CO0OM;

OtrMeTKa «4»:

- B JIOTUYECKOM PACCYKJIEHUHM U PEILEHUs] HET CyIIEeCTBEHHBIX OMMOOK, HO 3ajJaya pelleHa
HEepaIMOHAIBHBIM CIIOCOOOM, MJIHM JOIYIIEHO He 0ojiee IBYX HEeCYIIECTBEHHBIX OIINOOK.

OrMmeTka «3»:

- B JIOTHYECKOM pPAacCy>KJCHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIeHA CYIIeCTBEHHas
omunOKa B MaTeMaTUYECKUX pacueTax.

OtrMeTKa «2»:

- IMEETCS CYLIECTBEHHbIE OLTMOKHU B JIOTHYECKOM PACCYXKICHUU U B PEILICHUH.

- OTCYTCTBHE OTBETa Ha 3aJaHHUE.

OtmeTtka «1» cTaBUTCS, €CIIM OTBET YUEHHKA HE COOTBETCTBYET TPEOOBAHUSAM MTPOrPaMMBI

4. OuneHka NMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OT1meTka «5»:

- OTBET IOJIHBIA U MPaBUWIbHBIA, BO3MOKHA HECYIIIECTBEHHAs OIIMOKA.

OtrMmeTka «4»:

- OTBET HETIOJIHBIN WM JTOMYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OIIHOOK.

OrMmeTka «3»:

- paboTa BBINIOJHEHA HE MEHEE YeM HAIOJOBHHY, JOIYIIEHAa OJHA CYIIECTBEHHAas OIIMOKa U
IIPU 3TOM JIBE-TPU HECYLIECTBEHHBIE.

OtrMeTKa «2»:

- paboTa BBINIOJHEHA MEHbIIE YeM HAaIlOJIOBUHY WM COAEPIKUT HECKOJIBKO CYIIECTBEHHBIX
OLIHOOK.

- paboTa He BBITIOJIHECHA.

[Ipu oneHKe BBHIMOJHEHUS NHCHbMEHHONW KOHTPOJIBHOW paboThl HEOOXOJUMO YUHUTHIBATH
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

OtmeTtka «1» cTaBUTCS, €CIIM OTBET YUEHUKA HE COOTBETCTBYET TPEOOBAHUSAM IIPOIPAMMBI

5. Ouenka TecTOBBIX PadoOT.

TecTrl, cocTosilie W3 MATH BOIPOCOB MOXKHO HCIIONB30BAaTh IIOCIIE H3YYEHHUS KaxI0To
Marepuana (ypoka).

Tect u3 10—15 BonpocoB ucnoab3yeTcst 11 NEPUOINIECKOTr0 KOHTPOJIS.

Tect u3 20—30 BOompocoB HEOOXOAMMO HCIIOIB30BATh IS UTOTOBOTO KOHTPOJIS.

[Tpu oLleHMBaHUM UCTIONB3YETCS CIeIyIomas IIKaia:



01 mecma u3 namu 60NPOCo8

HET OIIHMOOK — OLIEHKA «5»;

OJIHA OITMOKA - OIICHKA «4»;

JIBE OLIMOKHU — OLIEHKA «3»;

TpU OLIMOKH — OLIEHKA «2».
Jna mecma u3z 30 éonpocos:

25—30 npaBUIbHBIX OTBETOB — OLIEHKA «5»;
19—24 npaBUIBHBIX OTBETOB — OLICHKA «4»;
13—18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»;
MEHbIIE |2 MpaBWIBHBIX OTBETOB — OLIEHKA
«2»



6. Ouenka pedepara.

Pecdepar orieHnBaeTcs Mo CIEAYOMIUM KPUTEPUSIM:

- cobmroenue TpeOoBaHU K €ro 0hOopMIICHHIO;

- HEoOXOAMMOCTh U JIOCTaTOYHOCTh MJI PACKPBITUS TEMbl MpPHUBEICHHOW B TeKcTe pedepara
uH(popMaLuy;

- yMeHue 00ydJaromerocst CB000IHO U3JlaraTh OCHOBHBIE UI€U, OTPaXKEHHBIE B pedepare;

- CTIOCOOHOCTh OOYyYaroOmierocsi MOHSTH CYTh 3aJaBacMbIX UWICHAMH aTTECTAIHOHHOW KOMHUCCHU
BOIPOCOB U C(HOPMYITHPOBATH TOUYHBIE OTBETHI HA HUX.

Kanenpapno-temarudeckoe miianuposanue no xumuu 2019 - 2020 yueOHnbIii roa

[TnanupoBanue cocrapieno Ha ocHoBe DPI'OC, OOII OO0 u IIporpammsl Kypca XUMHUH 17151 8-9
KJ1accoB 6azoBoro ypoBHs oopazoBanus (aBropsl H.E. Ky3uenoa, TuroBa U.M., H.H. T'apa).
Kmacc 9

VYuebnsix HEnenb 34

KonnuectBo yacoB_ 68

[IpakTnueckue padboTel S5

JIaGopatopHsle onbITel 33

Kountpons 3Hanmii 4

Kypc xumum 9 kiiacca cTpourcst Ha OCHOBe:

MII P® IIpumepHas nmporpaMMa OCHOBHOT'O 00I1Iero 00pa3oBaHUs 110 XUMUU
http://window.edu.ru/resource/189/37189/files/17-0.pdf

IIporpamma aBropoB: Kysnenosa H.E., I'apa H.H. Xumus. PaGouas nporpamma 8—9 knaccel. M.:
Benrana—Ipad, 2017. — (®I'OC. Anroputm ycriexa)
https://drofa-ventana.ru/upload/iblock/3ea/3ea3d3adc3db0d76a416ec5520bf9336.pdf

Pabouas nporpamma, peanuzyromas @I'OC. 5-9 knaccb

JIEKTUBHBIN KYpC:

XUMHUYECKHUE CBOUCTBA HEOPraHWYECKUX BeliecTB. KayecTBEHHBbIC pEaKIMyd Ha KaTHOHBI U
aHuoHbl. Pelnenne 3a1a4 HOBBIIIIEHHOW CIOKHOCTH.

Kysnenosa H.E., TutoBa .M., I'apa H.H. Xumus 9 kiacc: yueOHUK 115 ydammxcs o0mieo0pa3onar.
opranuzanuii. M.: Benrana—I'pag, 2019, — (PI'OC. Anaroputm ycrexa)

KysnenmoBa H.E., JIéBkun A.H. Xumus 9 kmacc: 3amayHuK Ui ydamiuxcst oOmieo0pas3oBar.

opranuzanuii. M.: Bentana—I'pag, 2019, — (®I'OC. Anroputm ycrexa)

HUHTEPHET-pecypchr:
www.edios.ru
www.km.ru/educftion
http://chemistry48.ru
www.school.collecsion.ru

COJEPKAHUE

Tema 1. XumMHuveckne peaknum, 3aKOHOMEPHOCTH NpoTekaHus. (4 4aca.)
TermoBo#t 3¢dexT XuMHuUecKuX peakmuid. TepMoxumudeckne ypaBHeHHS. CKOPOCTh XUMHUYECKUX
peakiui.


http://www.school.collecsion.ru/
http://chemistry48.ru/
http://www.km.ru/educftion
http://www.edios.ru/
http://www.orthgymn.ru/sites/default/files/working-programs/programma-chemistry-9-klass-elective-2018-2019.pdf
http://www.orthgymn.ru/sites/default/files/working-programs/programma-chemistry-9-klass-elective-2018-2019.pdf
https://drofa-ventana.ru/upload/iblock/3ea/3ea3d3adc3db0d76a416ec5520bf9336.pdf
http://window.edu.ru/resource/189/37189/files/17-o.pdf

®dakToOpbl, BIHAIOIINE HAa CKOPOCTh XHMHUYECKOH peakmuu. Katammzarop. OOparuMbple peaxium.
CMmenenrne XUMUYECKOTO paBHOBecHs. BiusiHue TeMriepaTypsl, JaBICHUS, KOHIIECHTPAIIMA HA CMEIICHHE
XUMHUYECKOTO PABHOBECHSI.

JdeMoHcTpauuu. 3aBUCUMOCT CKOPOCTH  pPEaKIMH OT: KOHIIEHTPAIlMM pEearupyronlnx BeIIecTs,
TEeMITepaTyphl, MPUPOJIBI PEaruPYIONINX BEIIECTB, KaTaanu3aTopa. Biusare KOHIICHTPAITHN pearupyroIx
BEILECTB HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHSI.

JlaGopaTopHbIe ONBITHI. 3aBUCHMOCTh CKOPOCTH PEAKIMH OT: KOHIIEHTPAI[MH PEarupyIoIUX BEIIECTB,
TemmepaTypsl, IPUPOABI PEATHPYIOMINX BEIIECTB, KaTAIN3aTOPA.

I[pakTuueckasi padora. BiausHue pa3indyabix (HakTOpoOB Ha CKOPOCTh XUMHUECKON PEaKIUH.

» PacueTHble 3a1a4n. BeryricieHus 10 TEPMOXUMHUYECKUM YPABHEHUSIM.

Tema 2. dunekrpoantnyeckas guccounanusi (10 yacos).

CeezeHust 0 pacTBOpax; OMNpEACICHHUE PpacTBOPOB, PACTBOPHUTENHU, PACTBOPUMOCTbD, KIacCHHUKAIHS
pPacTBOPOB, PEKTPOIUTHI U HEDIEKTPOIUTHI. DIEKTPOJUTUYECKAS TUCCOIMAIMS BEIIECTB B BOJHBIX
pactBopax. Honbl. Katuounel aHWOHBL [ uopamuas meopusi pacmeopos. INEKTPOTUTHICCKAS
JUCCOIMAINS KUCIIOT, menoderd u coneid. Crnabbie u CuibHBIE 37eKTPONUTHL. CTENEeHb TUCCOIUAIINY.
Peakuuu noHHOTO 00MeHa. I uopoaus coneii .

| PacueTHble 3amaun. PacyeThl 10 XMMHYECKUM YPaBHEHHSM, €CIIM OJHO W3 PEarupyroIuX BeUIeCTB
JIAaHO B U30BITKE.

, JlemoHcTpanuu. VcisiTaHne pacTBOPOB BEIIECTB HA SJEKTPUICCKYIO TIPOBOANMOCTD. JIBHKEHIE HOHOB
B QJIGKTPUYECKOM II0JIE.

JlaGopaTopHble onbIThI. Peaknnyn oOMeHa MeXIy pacTBOPaMH JIEKTPOJIUTOB.

IpakTnyeckas padora. [lonyueHne KpucTayuioruipara u 0e3BoAHOM comu. M3ydeHue ero cBOHCTB.
Tema 3. O01mas xapakTepucTHKA HEMETALIOB. (4 yaca).

DONeMeHThl HEMETaJUIOB B Tepuoandeckod cuctemMe MenneneeBa. OOmme CBOWCTBA 3JIEMEHTOB-
HEMETAJUIOB. 3aBHUCHMOCTh CBOWMCTB JJIEMEHTOB-HEMETAJUIOB OT CTPOSHHSI aTOMOB M WX TIOJIOXKECHHE B
MEPUOANYECKON CHCTEME, PACIPOCTPaHEHHE AIIEMEHTOB-HEMETANIOB B Mpupoze. M30Tonsl 31eMEeHTOB-
HemeTayuioB. [Ipocteie BemecTBa Hemeramnbl, kak ¢opma CYIIECTBOBaHHS SJIEMEHTOB. AJUIOTPOIHUS
HeMeTayutoB. CriocoObl UX MOTy4YeHus1. Briciie KucaopogHbie M BOJOPOJHBIE COEAMHEHNST HEMETAIIOB U
ux obmwe GopMyIbL.

JlabopaTopHble onbIThI. PacTBOpeHUE XJIOPOBOAOPOIA M AMMHAKa B BOJE.

Tema 4. Iloarpynna kucjaopoaa u ee THIMYHbIE MpeacTaBUTeNH. (4 Yac.)
[TonoxeHnue KucIopoia U cepbl B IEPUOANYECKOM CHUCTEME XHMHYECKHX 3JIEMEHTOB, CTPOCHHE HX
aTOMOB. AJUTOTPOIIHS KUCIOPOAa — O30H.
Cepa. Annorponus cepsl. Pusnueckrue U XuMudeckue cBoiictsa. Haxoxnenue B npupoze. [lpumenenne
ceprl. Oxenp cepoi(IV). CepoBogopoanas u cepHuctasi Kuciotel U ux conu. Oxeup cepsl(Y1). CepHast
KucioTa u ee coinr. OKMCIHUTENbHbIE CBONCTBA KOHIIEHTPUPOBAHHON CEPHON KHUCIOTHI.
JemoncTpanuu. AJIJIOTPONHUS KUCIOPOAa U cepbl. 3HAKOMCTBO € 00pa3liaMu MPHUPOJHBIX CYIb(OUIOB,
Cynb(haToB.
JlaGopaTopHble onbIThl. PacniozHaBanue cynbdu-, CyiabQuT- u cyibhaT-uoHOB B PaCTBOPE.
I Pacuernble 3agauyu. BeluncieHuss 1Mo XMMHUYECKHMM YPAaBHEHHUSM peEaklMil Macchl, KOJIUYECTBa
BEIIECTBA WM 00beMa MO N3BECTHOM Macce, KOJMYECTBY BEIIECTBA WM 00BEMY OJHOTO U3 BCTYIMAIOIINX
WIN TIOJIy4YaroIIuXCsl B PEAKIUHU BELIECTB.
Tema 5. Iloarpynna a3oTa u ee THMHYHbIE NMpeacTaBUTE M (9 U)
[Monoxenue azota u pocdopa B HepHOANIECKOI CHCTEME XUMHUUECKUX 3JIEMEHTOB, CTPOSHHE UX aTOMOB.
A30T, QpU3MUECKHe U XUMHYECKHE CBOMCTBA, MOMyYeHUE W MpuMeHeHne. KpyroBopoT azora B mpupoje.
AmMMuak, GU3MYecKue W XUMHAYECKHE CBOWCTBA aMMHMaka, NoilydeHue, npuMeHeHne. Coau aMMOHUS.
Oxcupe! azota(ll) u (IV). AzoTHas kuciora u ee conn. OKUCIUTENbHbBIE CBOMCTBA a30THOM KUCIIOTHI.
®docdop. Amnorponust pocdopa. Pusnueckue n xumudeckue cpoiicra docdopa. Oxeun docdopa(y).
‘bprodocthopHas kucnoTa 1 ee conu.
MuHepasnbHbie yoobpeHus.
Jdemoncrpauuu. [Tonydyenne ammuaka u ero pactsopeHue B Boge. O3HakomileHHE ¢ 0Opa3uaMu
MIPUPOIHBIX HUTPATOB, ocdarTos.
Jlabopamopnuvie onvimul. B3aumoodeiicmeue conei ammonus co wenovamu. O3Hakomnenue ¢ a30muvlmu
u gpocpoprvimu YOoOpeHuAMU.
IIpakTuyeckne padoTsl
Pemenue skcnepuMeHTANBHBIX 331a4 10 Teme «Hemeramib

Tema 6. Iloarpynna yrjepoaa (8 4)



[Tonoxenue yraepoga U KpeMHHs B NEPUOAMYECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOEHHUE HX
aTOMOB. YTJEpOJ, aUIOTPONHbIC MOIUGUKAIUKM, (U3NYECKHE W XHUMHYCSCKHE CBOMCTBa yriiepoja.
VYrapuelii ra3, CBOWCTBAa M (DU3MOJIIOTUYECKOE NCHCTBHE HA OPraHU3M. YTJEKUCIBIH ra3, yrojbHas
KHCJIOTa U ee conu. KpyroBopoT yriieposia B Ipupoe.
Kpewmnwmii. Oxcun kpemuus(I'Y). Kpemuuesas kucnora u ee conu. Cmexio. L{emenm.
JdemoHcTpanun. Kpucranmmaeckue pereTkn anMasa u rpadura. 3HaAKOMCTBO ¢ 00pa3iamMu MPUPOTHBIX
KapOOHATOB M CHUJIMKATOB. O3HaKOMIeHUe C pasiudubiMu eudamu monausd. O3HaKoMieHUe ¢ 8UOAMU
cmexna.
JlabopaTopHble onbIThl. O3HAKOMJIEHHE CO CBOMCTBAMH W B3aMMOIPEBpAIlEHUSIMH KapOOHATOB U
runpokapboHaToB. KauecTBeHHBIE peakiny Ha KapOOHAT- U CHIIMKAT-UOHBI.
[pakTuueckas padora. [lomyuenne okcuma yriaepona(lyY) m msydenue ero cBoiictB. PacnosnaBanme
KapOOHATOB.
Tema 7. O0mue cBeenust 00 opraHudeckux coeqnHenusx. (14 yacon)
IlepBoHaYa bHBIE NPEICTABICHUS 00 OPraHNYeCKUX BellecTBax
[lepBoHavanbHBIE CBEIEHUS O CTPOCHUH OPTaHNYECKHX BemecTB. OCHOBHBIE ITOJOKEHUS TEOPHH
CTpOCHHUs opraHndeckux coeaunennii A. M. Bytneposa. M3omepusi. YnpornieHHas kiaccudukanus
oprannueckux coenunenuid. IlpeaenbHble yriaepogopoabl. Metan, staH. @usnueckue 1 XUMUYECKUE
cBoiicTBa. [Ipumenenve. HempenesbHbie yriieBoaopoabl. OTmwieH. Ou3ndeckue 1 XUMUIECKIe
cBoiicTBa. [I[pumenenne. AueruieH, (HEHOBBIE YTJIEBOJIOPO/IBI.
THonsamue o yukiuueckux yeneeo0opooax (YUKIOAIKaHbl, OeH307).
OnHoaTtoMHble cnupThbl. MetaHon. OrtaHon. dusnueckue cBoHcTBA. DU3HOIOrHYECKOE AeHCTBHE
CIIUPTOB Ha opranusM. [Ipumenenue.
KapoonoBbie kucjoTsl. ZKupsbl. beiaku. Yriesoasl.
VYkcycHas kucnota. @uznyeckue cBoicTBa. Ilpumenenue.
JKupsi. Poxb s)xupoB B mmporiecce oOMeHa BEIIECTB B oprann3Me. KanopuitHoCTh KUPOB.
Yraesoabl
I'mroxo3a, caxapo3a — BaKHEUIINE MpeACcTaBUTENU yrieBofoB. Haxoxaenue B mpupoae. PoTOCHHTES.
Pospb raroko3sl B TUTaHUU U YKPEIUIEHUH 310POBbSI.
Kpaxman u nenmonosza — npupoansie monnMepsl. Haxoxaenue B mpuposae. [lpumenenne.
beaxu.
benku — Ouomnonmumepsl. CoctaB OenkoB. DyHkuun OenkoB. Ponbp OenkoB B nuranuu. llonstue o
(dhepMeHTaX U TOPMOHAX.
[Tonumepsl — BbIcOKOMOJIEKYIsIpHBbIE coequHenus. [lonuatunen. [onunponuneH. [TonMBUHUIXIOPUSI.
[IpumMeHeHue NoaIuMEpPOB.
Xumus U 310poBbe. JlekapcTsa.
JdemoncTpanun. Mozenu MoJIEKYJl OpPraHMYECKUX COeIMHEHUM. [ opeHure yriieBo10poioB U
oOHapyKeHUE MPOYKTOB UX ropenus. KauecTBeHHbIe peakiuu Ha 3TuiieH. O0pa3iibpl HETH U TIPOTYKTOB
WX mepepaboTKH, *OINIECTBEHHBIN OIBIT BBIIEICHUS BOIOPOIa U3 ATUIIOBOTO ciupTa. PacTBOpeHme
STUIIOBOTO CIUpTa B Bojie. [lonyueHne u CBOMCTBA YKCYCHOU KUCIOTHI. MccneoBaHue CBOMCTB KUPOB:
PacTBOPUMOCTH B BOJE U OpraHUYECKUX pacTBopuUTessX. KauecTBeHHbIE peakiiy Ha TIIIOKO3Y U
kpaxmai. KauecTBeHHbIe peakiyn Ha Oenok. O3HaKOMIIEHUE ¢ Opa3liaMu H3/ICTHi U3 TOJUITUIICHA,
TTOJTUTIPOTIFIICHA, TIOTUBUHUIXIIOPUIA.
JlaGopaTopHble ONBITHI. DTUJICH, €TO MOIyYeHNE, CBONCTBA. AyemuieH, e2o noiyuexue,
ceoticmea. IIpakTHdeckasi padora. [lorydyeHue 3TuIEHa U OIBITHI C HUM.
PacuerHas 3aga4a. YcraHOBIEHHE TPOCTEHIel (popMyITbl BemecTBa o MacCOBBIM JIOJISIM SJIEMEHTOB.
Tema 8. O01mMe cBOIiCTBA METAJLIOB. (5 4acoB)
ITonoxeHne MeTawIoB B NEPUOAUYECKOM cucTeMe XuMHueckux snemeHToB J[. M. Menneneesa.
Merannuyeckas cBsi3b. @U3NUYECKUE U XUMUYECKHE CBOMCTBA METAIIOB. Psi HanpsixeHuit
METaJIOB.
[onsitue o meramwrypruu. CriocoObl noiydenus MetawioB. CruiaBel (CTanb, YyryH, IHOPaTIOMUHUIA,
Opon3a). '1pobieMa 6e30TXOIHBIX IIPOU3BOICTB B METAJUIYPTHH U OXpaHa OKPYKAIOILEH CPeIbL.
Tema 9. MeTa/ljibl IJIaBHBIX H MTO00YHBIX MOATPYyN (7 4acoB)
lenounble MeTanbl. [lonoxeHne MIETOYHBIX METANIOB B TEPUOIWYECKONH CHUCTEME U CTPOCHHE
aTOMOB, {axoxjcHue B mpupoae. Pu3nueckne M XUMHUYECKHE CBOWCTBAa. [IpHMEHEHHWE IIEIOYHBIX
METaJUIOB U UX OCAUHECHUM.
Ileno4yHo3eMeJbHbIE MeTANIbL. [lo0KeHNEe IIENOYHO3EMENbHBIX METAUIOB B MEPHOANYECKON
cucTeMe u 'TpoeHue atoMoB. Haxoxaenue B mpupoae. Kaneiuii u ero coenuaenns. JKeCTKOCTh BOIBI U
crocoObI ee C TpaHeHusl.



Anromunui. [TojioxeHrue aTiOMUHUS B TIEPUOIMYECKON CHCTEME M CTpoeHue ero aroma. HaxoxneHue
B :puponé. dusznyueckue U XUMHYECKUE CBOMCTBAa alfOMUHUS. AMGPOTEPHOCTh OKCHJIA M THUAPOKCHJIA
ATIOMUHUSL.

Kene3zo. [TonoxxeHnue »xeneza B MNEPUOJUYECKOM CHUCTEME M CTpoeHHe ero aroma. HaxoxiaeHue B
npupozae. Ou3mdeckne U XUMHUIECKHE CBOMCTBa xeme3a. OKCHUIBI, TUAPOKCUIBI U conu xkene3a(H) m
xene3a(1ll).

JdeMoHcTpanun. 3HAKOMCTBO ¢ 00pa3laMy BaKHEHIINX COJIEH HATPHUS, KallUs, IPUPOIHBIX COSAUHEHHI
QIBIVS, PyIaMU Kelle3a, COSTMHCHUSAMH aTIOMUHUA. B3anmMomelicTBHE MICIIOYHBIX, TICIIOTHO3EMETbHBIX
METaJUIOB U JIIOMUHUS C Bos0#. CokUraHue sxeiie3a B KUCIOPOIE U XJIOpeE.

JlabopaTtopHble onbIThl. [lonyueHre ruapoKcUaa aqlOMHUHUS M B3aUMOJCHCTBUE €r0 C KUCIOTaMU U
nenovyamu. [lomydyenne ruapoxcunos sxene3a(ll) u (I11) u B3anMopelicTBHE UX ¢ KUCIOTAaMH U MIETOYaMH.
Pacuernble 3agaun. BeraucieHus mo XMMHUYECKUM YPaBHEHUSM MACChI, 00beMa WM KOTUYEeCTBA
BEIICCTBA JHOTO U3 MPOJIYKTOB PEAKIIMH [0 MACCE HCXOHOTO BEIIECTBA, 00bEMY MM KOJTHYECTBY
BEIIEeCTBa, COJepKaIIero GeIeIeHHYIO 00 TPIMecei.

IIpakTHuyeckue padoThl. PenieHre SKCIEpUMEHTANIbHBIX 3aJ1a4 110 TeMe «MeTalib.

Tema 10. [Ipou3BoaCTBO HEOPraHNYECKUX BelleCTB U UX NpUMeHeHHe. (2 yaca)

Xumuueckas TEXHOJOTHs. XUMHUKO-TexHonoruueckuii mpouecc. Coippe. Ilpoaykr. Ontumuzanus
XUMHUYECKUX TPOU3BOACTB. [lokazarenmun peHTabETbHOCTH XHUMHUYECKOTO IMPOW3BOACTBA. lIpon3BoacTBO
CEpPHOM KUCIIOTHI.

@OHOBHBIE CTAAUM MPOU3BOACTBA. [IpUHLMUIIBI XUMUYECKUX MPOU3BOACTB. MeTautyprusi OpoU3BOJCTBO
yyryHa u taiu. [lepcnexktruBa pa3BUTHSI METAJUTYPIHUH.



KasengapHo-remaTnyeckoe nJiaHUpPOBaHMe MO0 XUMUM B 9 KJ1acce

Ne Tema ypoka Tun OcHoBHOe coep:kaHHe IpakTuueckas | O6opynoBanue/ KonTpoas Hdom. 3ananue
ypoka / J1. SKCTIepUMEHT
JadopaTopHas
padora
IToBTOpEeHHE HEKOTOPBIX BONPOCOB Kypca 8 kiacca - 2 yaca

1 Xumudeckue 3neMeHTHl B HuX | YA3 XUMUYECKUH dJIEMEHT TIC, Tabnuubl DNEKTPOHHOE
CBOIiCTBa. XapakTepuCTHKA XHM.3JIEMEHTa IO CTpOEHHE aTOMOB 3
113 u TICX3 .. Menaeneesa. IicC u 4 nepuoja,

MOBTOPHTH KIIACCHI
HEOPT COeJL.

2 CBeneHus 0 cocTaBe U VA3 Kraccsl HeopraHudecknx I1C, taGnuipt XapakTepucTHKa Pemmenue
HOMECHKJIATypE OCHOBHBIX COEIMHEHUH, X.0. TEHETHIECKUX
KJIaCCOB HEOPTaHUYECKUX LIETIOUEK
COEIMHEHUIA.

Pazngen 1
Tema 1. XumMuueckne peakiuu, 3aKOHOMEPHOCTH NPOTeKaHus - 4 yaca

1/3 OHepreTuka xumudeckux | YUHM BemectBa ucxoaHbIe U MIPOAYKTHI J.9. ctp.7 Ienouxa [Maparpad 1
PpeaxImii. Pacuersr o OHeprus akKTUBAIUH O.9.ctp.12 TpeBpaneHu
TEPMOXUMHYECKUM TepMmoxumudeckue ypaBHEHHS Anroput™M  perieHus
YpaBHEHHSM. ANTOpUTM pelieHus 3a1a4 3amaq Ha

TEPMOXUMHUYECKUH
pacuet

2/4 CkopocTb xumudeckux | YC3 CKOpOCTb XUM.peaKLuu JI.O. Bnusnue [Maparpag 2
peakuuii. @akTOpsI, BIMSIOIINAE @DakTOpBbl, BAUAIOLIME HA CKOPOCTh Pa3JIMYHBIX
Ha CKOPOCTh XUM.pEaKLuil. X.p (dakTOopoB  Ha

CKOpOCTB
XUMHUYECKUX
peakuuii
3/5 XUMHUYECKOe PaBHOBECHUE. YHUHM Peaknuu, naymue 1o koHna ®axtopsl, Biustomue | Koncnekr  ypoka,
OOpaTtiMble peakiuu Ha CKOPOCTb OCHOBHBIE NTOHSTHUSA
XUMUYECKOE paBHOBECHE
JMHamuyeckoe paBHOBECHE

4/6 Ilpakmuueckasn paboma Ne 1 Ypok Bimsaue Joodopmuts
Bnusuue pasnuuHbIX (akTOpOB | MpakTHiec Ppa3IMIHBIX paboty, HamucaTh
Ha  CKOpPOCTb  XHMMHYECKOH | Kas paboTa (haxTOpOB Ha BBIBOJI K paboTe
peaxIyu. CKOpPOCTh Crp.25.

XUMHUYECKUX
peakiui

Tema 2. PacTBopbl. Teopus 3J1eKTpoJMTHYECKOI qucconuanuu - 13 yacos.

/7 [onstne 0 pactBopax. | YC3 PacTBOpHMOCTB JlabopaTopHBIii 3amada [Maparpag 3,4
BemectBa  9NeKTpONHTHL | PacTtBopurens OTIBIT: TEPMOXUMHUYECKUN




HERIEKTpoNuThl. Mexanusm O/1. [onspHblii u HEMNOJISIPHBINA | PacCTBOPUMOCTD pacuer
pacTBopUTENH BemecTB cTp.18
ONeKTPOIUTHI
Heanexrponutsl
2/8 Ponp Monexyn Bonbl B mporiecce | YUHM Jlurons BoIbI Tabmuner. C, [Taparpad 5,6,7
O/1. Aucconmanus Jucconmanus J.0.
JIEKTPOIUTOB C PA3HBIM TUIIOM I'mapatnpoBaHHBIEHOHBI 3JIEKTPOIIPOBO
XMMHUUECKOi1 cBsi3u. CHIIbHBIE U ConbBartanus UMOCTB
ci1a0bIe 3JEKTPOIIUTEL. YpaBHeHus O.AuCCONMANN pacTBOpOB
3/9 Peakuuun  wonHoro  obmena. | YUHM PUO Jla6.ombiT Cnucok cunbHbix u | [laparpad 8
CBoiicTBa HOHOB. Anroputm 3anucu PO ctp 37, PO c1adbIx
Ycaoust nporekanust PO o koHIa 3JIEKTPOJINTOB
4/10 3amaun. Pacuers! mo vy W365ITOK BemecTs PUO Breryunts anroputm
XMMHUYECKUM YpaBHEHUSM, ecii | mpuMeHeH | Henocratok penIeHus.
OJIHO U3 pearupyromux semiects | ust 3YH ANropuTM peleHus 3agad ITo o6pa3uy pemmuth
B U30BITKE. 3a/1a4y
5/11 Xumuyeckue cBoiicTBa kuciaotr | YC3 Kucnots! B ceete TO/] Jlab.omeiT J.O.cBoiicTBa Anroputm 3amauu [Maparpad 9
Kak 3JIEKTPOJIUTOB. Kiaccudukammst Kucimor CaoiicTBa KHUCJIOT W3yuuts 3anucatb
CBoiicTBa KUCIIOT KHCIIOT orpe/ieIeHUs
VoH runpokcoHus
6/12 | Xummyeckue cBoiictBa | YC3 OCHOBaHUS - STEKTPOIUTEHI JIab. OnsIT CBoiicTBa KUCIIOT [Maparpad 10.
OCHOBAHHMH KaK 3JIEKTPOJIUTOB. Knaccudukanus CBOMCTBa 3amucaTh
AMQOTEpHBIE IIEKTPOIUTHI OCHOBaHMH orpezieIeHuUs
Crp. 43
7/ Xumunueckue cBoiictBa comeil | YC3 Cout - ANEKTPOIHTHI Jla6.ombIT J.9. cBoiicTBa [Maparpag 11,
13 KaK DJIEKTPOJIUTOB. CgoiicTBa coneit CBOIiCTBa coyleil | comeit MTOBTOPUTH
Crioco0bI OTy9IeHHS CoJIeh HOMEHKJIATYPY
8/14 | I'mpponus conei. YHUHM BsaumopnelicTBue comau U BOAbI Jla6.omsIt. J.9. rugponus Crp.51
T'unponus T'unponns
MexaHu3M ruponusa
9/15 | OboOeHue o Teme. | VY. DJeKTPOIUTHYECKAs IUCCOLHAIHS Cawm. pabota [MoBTOPHUTH,
VYpaxHeHus no teme. | mpumeHen | PUO BBIICTIUTh
CamocTtosTenpHas padboTa. nsi 3YH CBOMCTBa KMCIIOT, OCHOBAHUM, CONEH 3aTpyAHEHUS IS
B cBere TOJ] KOHCYJIbTallu!
10/16 | IIpakxmuueckas paboma Ne 2: IIpaktuyec | PacTBopbI WNuauBuyanbHbIH Crp.50
«Penrenne skcnepruMeHTaNbHbBIX | Kasg padora | TO/] KOHTpPOJIb 3HAHWH MO
3a/1a49» PUO TEME
11/17 | OxucnurensHO- YVUHM A.0. W3ydnTh KOHCHEKT,
BOCCTaHOBHTEIIbHBIC PEAKIMU JIa6. ombIT yMeThb  INPUMEHSTh
(Teopus). MOy YCHHEIC
3HaHus.  Pemenue
3a1aHui TecTa

OrI'D.




12/18 | Tumer OBP. CocraBnenne YHUHM W3y4nTh KOHCHEKT,
ypaBHeHuit OBP. YMETb  HPUMEHSTH
MOJTy4eHHBIE
3HaHusd. Pemienue
3alaHui Tecra
OI'D.
13/19 | Konmponwvnas paboma Nel Ypoxk AHanmu3 ommuooK.
o Teme 2. KOHTPOJIL
u
KOPPEKLUH
3HaHU
Paszgen 2 DiaeMeHTBI-HEMETAJIIBLI M HX BakHeimne coequnenus - 31yac
Tema 3. O01as XapaKTePUCTHKA HEMETAJLJIOB - 2 yaca
1/20 | [onoxenne HeMe B IIC, B | YUHM HeMe B IIC IIC, Ttabauupwl, [Maparpag 12
NIPUPOJE. dusnueckue OcoOeHHOCTH CTPOEHHSI aTOMa CA, MOZEIU
CBOWCTBa, HaxoXXIeHHe B MornekynspHOe CTPOEHHE MPOCTHIX KPHCTaIJINYECK
pupojae BEIIIECTB UX PEIIeTOK
Kpucrannnueckue pemerku HeMe
Annotponus
2/21 IIpocteie  Bemectsa  — | YUHM HeMe - oxucnurenu J.9. Bo3sronka [Maparpag 13, 14
HEMETaJUTBI, nx COCTaB, Bonopozassie 1 KnciopoaHsie noza [Tpounrats
CTpPOEHUE u CIOCOOBI coequnenus HeMe Bsaumoneiicteu naparpapsr  15-16,
nonyuyeHus. Bonopoanele u XapakTtep 9TUX COeIUHEHUN € Bojopoma ¢ 17-18
KHCIIOPOAHBIE COCIMHEHUS KHCIOPOIOM U
HEMETaJlJIOB. XJIOpOM,
pacTBOpeHHE B
Boge HC1
Tema 4. Illoarpynna Kucjiopoaa - 7 4acos.
1/22 O6mas xapakrepuctuka | YUHM XanbKkoreHel. DU3NKO-XUMHUUECKUE IIC, CL, [Maparpag 19,20
3JIEMEHTOB MOJTPYIIIBI CBOWCTBA MPOCTHIX BEIIECTB. KPHCTaIJINYECK
kucaopoaa. Kucinopon u 030H. Kucnopon, o3on ue pemeTKH,
KpyroBopor  kmcimopoma B OxucnutenbHble cBoicTBa O, 1 O;, 00pa3sIsl
MIpUpOIE. BEIIIECTB
2/23 | Cepa — npencrasurens VIA YHUHM Cepa - 2neMeHT JLo. JIRCH O6mas [Maparpag 21
IpYIIBL. AJUTOTPOIHS CEPHI. Cepa - mpocTOE BEIIECTBO 03HAaKOMJICHHE C | MOTydeHHE XapaKTepUCTHKA
CaoiicTBa U MPUMEHEHHUE. Annotponus cepbl obpazuamu AIJIOTPOIHBIX XaJIbKOT€HOB
cepbl H ee | momuuKauit
MPUPOTHBIX cepsl
COCIUHEHU I
3/24 | CepoBomopon U CYIb(HIBL. YVUHM CepoBonopon J.9.momyuerne | CBoiicTBa cepsrl [Maparpad 22
Cymshuast U CBOMCTBa
Du3H0NI0rnYecKoe Bo3AeiicTBre H,S
DU3UKO-XUMHUYECKUE CBOMCTBA KauecTBennas




peakuus Ha
Cynb(OUI-HOH

4/25 Kucnoponoconepxkariue YUHM CepHUCTBIH Ta3 IIC, CL4 CEpOBOIOPOT [Maparpad 23
coemunenust cepol (IV). Okcun XUMHUYECKHE CBOMCTBA OKCHIA
cepel (IV), cocraB, ctpoenwme, CepHucTast KucjioTa
cBoiictBa. CepHHCTast KHCIIOTA. CynbhuTs
Comny CepHHUCTOH KHCIIOTHI. KadecTBeHHast peakuust Ha Cynb(UT-
HOH
5/26 | Kucnoponoconepsxkaiue YC3 Oxcup cepsr (V1) Jla6.  OmbITsI: Cynb(UTHI [Maparpad 24,
coenunenus cepsl (VI). Oxeup CepHas kuciora KauecTBEHHAas yutath cTp.131
cepsl (VI), coctas, cTpoenue, CynbhaTs peaknus Ha
cBoiictBa. CepHasi KHCTIOTA. KagecTBeHHBIE peakmuy Ha cynbdar- | -SO.*
Conu cepHOM KUCIOTHL. HOH
6/27 | KoHneHTpupoBaHHas cepHas | YC3 KonnentpupoBanHas KHCI0Ta J.O.cBoiicTBa [Maparpad 24
KHCJIOTA. OxucnuTensHbIe 0COOCHHOCTH KOHILIEHTPUPOBa
HHOM KHCJIOTBHI.
Crp. 92-93
7/28 | KontpoJsibHas padoTa Ne 2 Ypok Hemerammsr Tectr mo HeMe wu | [ToBTOpUTH
1o reMaM 3-4 KOHTPOJIS - Ha IPUMEPE XATbKOT'€HOB XaJlbKoreHam cBoiictBa HeMe
u
KOPPEKLUH
3HaHUH
Tewma 5. Iloarpynna a3ora u ee THIIMYHBIE MPeACTABUTENN - 9 yacoB
1/29 | Obmas xapakTtepuctuka | YC3 Ionosxenwue B I1IC ITaparpad 25,26
AJIEMEHTOB TOATPYIIH a3ota o | YVUHM OCOOCHHOCTH  CTpOGHHSI  aTroma
ee momoxkenno B [ICD J.N. 2JIEMEHTOB 5 Tpynmbl  Xapaktep
Menpeneesa. Asor - HU3MEHEHHSI CBOMCTB B rpynne. A30T -
MIPEACTaBUTENs VA -IpyIIIbI IIPOCTOE BELIECTBO, SJIEMEHT.
Ou3nKo-XUMHYECKHE CBOWCTBA a30Ta
OCcoOeHHOCTH XUMHUYECKOW CBSI3U B
MOJICKYJIe
2/30 | Ammuak. Coimt aMMOHHUSL. YVUHM BomopoxaHoe coenmHeHUE a30Ta JIab. Omnprt: | [.9.momyuenne | OcoOeHHOCTH a30Ta [Maparpad 27
XapaxTep COeANHEHUS Ka4ecTBEHHas aMMHaKa
®uznKo-XxuMHYECKHE CBOWCTBA peakuust Ha noH | PactBopenue
Conm aMMOHUS AMMOHUS aMMHaKa B BOJIC
JL.o. Ilonyuenue | JleiicTBue Ha
amMMHuaKa WHJIIKaTOp
T'openne
amMMHuaKa
Bsaumoneiicteu

€ C KHCJIOTaMH




3/31 IIpakTnyeckas padora Ne 3 Ypoxk JlabopaTopusiii  crioco® mnonyuenus | Ne3«Ilomydenue CBoiicTBa aMMHaKa Crp.154
«[lonmy4eHne aMMHaKa M ONBITHl | MTPAaKTHUEC | aMMHaKa amMMHuaKa u BriBozibl o pabote.
C HUM». Kas pabora | CBolicTBa aMMHaKa uccieI0BaHue [MoBTOPUTH
€r0 CBOMCTBY.
4/32 | Okcunmbl  a3oTa. 3HAueHHWE B [aparpag 28
TIPUPOJIE U )KU3HH YEITOBEKA.
5/33 | AsortHas kucnora. Hutpatsr. YVUHM Oxcupsl a3oTa JIRCH IMaparpap 29,
A30THas KUCIOTa pasiioxkeHue ctp.160 ynraTh
Hurpartsr KHCIIOTHI
KauectBenHnas peaxius B3aumopeiictBu
€ C MeTaJulaMu
KauectBennas
peaKius
CaoiicTBa
HHUTPATOB
6/34 | ®ochop u ero Baxuedmme | YUHM IIpocToe BemecTBO J.9.mpeBpamen | OcobeHHOCTH [Maparpag 30, 31
COEIMHEHMUSI. DnemenT -hochop ue KpacHOTO | a30THOM KUCIIOTHI Yurats ctp.180
Oco6eHHOCTH CBOHCTB ¢dochopa B
GemnbIit
Cxwuranue
CIIHYKH
KauectBennas
peakuus Ha
dhocdar-uon
7/35 MunepanbHbIe YI00peHHS. yC3 Musnepansubie  yaoopenus u  ux | Jlao. OnbIT Coeaunenus W3yuuth TabMUILy
XHUMHKO-OHMOJIOTHYECKHEe  (YHKIUH | 3HAKOMCTBO  C dhocdopa
Knaccudukarus yaoopeHmii obpasamu
IIuTaTenpHas 1IeHHOCTH ynoOpenuit
MuxkpoynoOpenus
[IpaBuia BHeceHUs! y100peHUI
8/36 | Obob6wmenue mo Teme 4. YC3 [MToBTOPUTH
OCHOBHBIC TEMBI
MIOATPYIIEI a30Ta
9/37 | Koutpoasnas padora Ne 3 mo | Ypok OneMeHTHI TPYIIIHI a30Ta Tectr mo Teme «5 | IloBTOpHTE TeMy 5
TeMe 4 «D7IeMeHTHl V TpynIbl» | KOHTPOJS | OCOOCHHOCTH TpyTIa»
u
KOPPEKLUH
3HaHU
Tema 6. Iloarpynna yriiepona - 7 yacoB
1/38 | OOmrast xapaKTepuCTHKA yC3 OcoOeHHOCTH ~ CTPOGHHS ~ aroMa Monemn [Maparpad 32,33,34
3JIEMEHTOB TTOATPYIIIIBI 3JIEMEHTOB 4 TPyMIIBI KPHUCTAITHYECK

yIJIEpO/Ia M0 €€ MOJOKEHHIO B
TICD JI.U. Menpaeneesa.

XapakTepuCcTHKA NPOCTHIX BelecTB 4
TpyIbI

ux peuerok, CJJ




Vriepoa Kak XUMUYECKUN
9JIEMEHT U TIPOCTOE BEIIECTRO.
AJoTponus yriiepoja.
AncopOrwst.

XapakTtep H3MEHEHHsI CBOWCTB B
rpymmne

2/39 Oxcupsl yraepoaa. YUHM Oxkcunpl yraepoaa CaoiicTBa yriepoaa Iaparpad 35
DU3NKO-XUMUYECKUE CBOIICTBa
OKCHIIOB yTIepoaa
KauectBennas peakims Ha
YTICKUCITBIN Ta3
3/40 | YrosbHas KHCIOTa M €€ COJIH. YUHM Oco0eHHOCTH YTOIBHON KUCIOTHI Jlab.ombIT: Okcuipl B | Ilaparpad 36,
Comu YTOJIBHOM KHUCIIOTBL: | B3aUMOIIpEBpal] YpaBHEHMSX peakiui | gurath cTp.195
THUIPOKapOOHATHI eHme
Kap6onatbr KapOOHAaTOB |
KauectBeHnHas peakis Ha kapOoHAT- | THAPOKApOOHAT
HOH OB
KauectBennas
peaxyst
4/41 IIpakTyeckas padora Ne 4 Ypox IlonTeepxaeHue cBOHMCTB | Ne3 Odopmuth
«Ilomyuenne oxcuaa yriaepoaa MpaKTHYeC | YTJIEKHUCIIOTO ra3a «ITomyuenne pE3yIBTATHI /p,
(IV) u u3yuenne ero cBOMcTB». | Kas pabora | Pacmo3naBanme  kapOOHAaTOB W3 | OKCHAA ctp.200
Ypok TIPEAIOKEHHBIX BEIIECTB yraepona (IV) u
npuMeHeH | HaBbIk paOOTHI B TabopaTopuu WU3yYeHHE  €ero
us 3YH CBOMCTBY.
5/42 | KpeMHHH 1 er0 COeTUHEHMUSL. YHUHM Oco0eHHOCTH KPEMHUEBOH KHUCIIOTHI [Maparpad 37,
CunukaTtHast IPOMBIIUIEHHOCTb. Comm KpEMHHUEBOM KHUCIIOTHI: ctp.201-206 ynrath
Cwmkatel. KadecTBeHHass peaxmms
Ha CHJIMKAT-HOH
6/43 O060061eHME 10 TEME 3- 6. [ToBTOpUTSH,
Pewenue 3anau. oTpaboTaTh
po0eIbl B 3HAHUAX
7/44 | TecToBasi pa3HOYpOBHeBast Ypok [ToBTOPUTH,
padora no teme 4 KOHTPOJIS orpaboTarh
u po0eTBl B 3HAHUAX
KOPPEKINH
3HaHUH
Tema Ne 7. O0mue cBeeHusi 00 OPraHNYeCKHX COCJUHEHHAX - 7 4acoB.
1/45 IlepBonauanbHbie cBenenuss o | YUHM Opranundyeckue u Heopranuuyeckue | JlomamHuit Iaparpad 46,47
CTPOSHHUHU OpraHHYecKux BEILlECTBA IKCIIEPUMEHT

BewecTB.Hexotopsie
MOJIOKEHUS TEOPHUM CTPOCHHUS
OpPraHNYecKuX COeIMHEHUH
A.M. Bytneposa.

Hcropust cTaHOBIEHUS HAYKN
Ocobennoctu crpoenust OB.

Teopuu opraHn4ecKol XUMHUH
Howmenknartypa OpPTaHUYECKUX




coequuennii. [ IoHATHITHBINI
HayKu

arapar

2/46 | AnkaHBbI. duznyeckue u | YUHM IIpenenvHbIe YTAEBOIOPOABI IIpakTuyeckas Tabnuirer, OcobeHHOCTH [Maparpad 48
XUMHUYECKHE CBOHCTBA. 0O0630p CBOKCTB pabota Ne4 Mpe3eHTAINS, OpraHUYECKUX
MopenupoBanu | CJ] COEIUHEHNHA
e
3/47 | Ankensr. OrtuneH. ®msmueckune | YUHM Henpenensapie JIab. orbIT | TaOmuier, [Maparpad 49
1 XUMUYECKHE CBOMCTBA. Oco0OeHHOCTH CTPOEHHS U CBOWCTB HOoJTy4eHHe npe3eHTanusl,
JTUJICHA Cl
4/48 | Tloustue o ciuprax (METaHOI, YUHM ITpou3BoOAHBIE YTIIEBOIOPOIOB JIab. ombIT | OOpasisl, YTreBoaopo bt [Taparpad 50
STAaHOJI, TTIULEPUH). Criuptsl KaueCTBEHHAas tabmuusl, CJ1
CBoiicTBa CIIPTOB peaxtust Ha
DU3N0JIOTUYECKOE BO3JICHCTBUE | MHOTOATOMHBIE
CIIHPTOB CIIHPTHI
5/49 | IlonsTne o kapOOHOBBIX YHUHM [IpenenbHbIe KApOOHOBBIE KUCIOTHI JomamHuni Omnpenenu Bemecta | [Taparpad 51
KHUCIIOTax (yKCycHasl, OcobenHoctu 9KCIIEPUMEHT:
CTeapuHOBast). OTtnuus " CXOJICTBA ¢ | ykcycHas u
MUHEPATbHBIMA JMMOHHAS
KHCJIOThI
6/50 | Ilpoexkr: YHUHM Bemecta xk1BOro opranusma Koucnekr —
BemecTBa )KHBOTO OpraHU3Ma IUTaH IPOCKTa
7/51 Yrnesoasl. XKupsl. benku yC3 Hakomnenne wmarepuana mo Teme | Jlab. ombITHI MmO [Maparpad 52-54
ypoka yIJIeBOJIaM,
Pabora B rpymmax Oenkam
KauecTBeHnsbie
peaxmn
IIT pazmen. Metanisl (12 yacoB)
Tema 8. O6mue cBoiicTBa MeTa/LJIOB- 3 4aca
1/52 Oo6mas xapakrepuctuka | YC3 ITonoxenue B I1IC Mopenu [Maparpad 38
METAJIOB 10 UX IOJIOKECHUIO B OCOOEHHOCTH ~ CTPOCHHS  aTOMOB KPHCTaJITUYECK
[1CH AN Menneneesa. METaJuI0B MeTamnnyeckas CBSA3b UX PEUIeTOK
OCOOCHHOCTH CTPOEHHS aTOMOB Pacnipoctpanenue B mpupoze C/,
METAaJUIOB. [Tomyuyenne MeTamioB TIpe3eHTaIHS
Pacnipoctpanenne B mpupone u
MTOJTYYCHHUE METAJIJIOB.
2/53 | Metasuisl Kak MpOCThIC YUHM IIpocTeie BemecTBa Me Tabmuuer, CJ, | OcobenHocTn IMaparpad 38,39
BemecTBa. Kpucrammmueckoe ®OuznKo-XxuMHYECKHE CBOWCTBA Npe3eHTalun CBOMCTB Me-
CTpOCHHUE U (PUINKO- Psn akTHBHOCTH METAJIIOB CTPOCHHE aTOMOB U
XMMHYECKHE CBOMCTBA nonoxenue B [1C
METaJUIOB.
3/54 | DneKTpOXUMHUYECCKHE yC3 O3HAaKOMHTEIEHOE U3yUCHHE [Ipe3enranms, Koppozus [Maparpad 39,40
TIPOLIECCHI. Buns! ciinaBos. Kopposust Me - OBP TadIuIa

ONEeKTPOXUMUYECKUI psin

Bunas! kopposuu




HaNPSDKEHUI METaJLIOB.
CraBel W WX TIPUMCHCHHE.
Kopposus merajuioB u criocoObl
00pBOBI C HEll.

Meps! 3amuThel Me 0T Koppo3uu

Tema 9. MeTajliibl IJIABHBIX M NOO0YHBIX MoArpyni - 11 yacos
1/55 Mertamnsl A — rpynmst IICO YHUHM Ocobennocrty mienounsix ME IIpesenranus, Xumnueckue [Maparpad 41
.. MenpneneeBa u XapakTep U3MEHEHHUS CBOICTB B Tabauma CBOMCTBa
o0pa3yemble MU POCThIE rpymnmnax. J.9.
BEILIECTBA. CaoiicTBa HienouHsix Me B B3aUMOJEHCTBI
XUMUYECKUE CBOKWCTBA YPAaBHEHMSIX PEAKLUIL e K uw Na ¢
IIEJ0YHBIX METANJIOB, UX BOJIOH.
MIPUMEHCHHE. Ta6nunpel, CJ]
2/56 | Metammsr II A — rpymmsr 1ICD | YUHM Xapaktep wu3MeHeHHs CBoucTB B | Jlal. OnsIT [emouno- [Maparpad 42
A.U. MenneneeBa. Baxxueiimue rpynne. Illenouno-3emensupie Me 3HaKOMCTBO  C 3eMenbHbIe Me
CBOWCTBA  IIEIIOYHO3EMEIBHBIX MPUPOIHBIMHA
METaJUIOB. obpaziamu
COEIMHEHUH
KaJbIs,
MarHus
3/57 | XKecrtkocTh BOJIBL. Poms | YUHM Pacnipoctpanenue B mpupoe JIab. Omnwit | J.3. Xapaktep m3menenust | [laparpag 43
IIeTTOYHO-3eMETTbHBIX METAIIOB KectrkocTh BOIBI oTipenieieHue B3aWMOJICHICTBH | CBOWCTB B T'pYIIIE
B IpUpOAE Xumunueckue cBorictea -3 ME JKE€CTKOCTHU € KaJuplus WU
BOJIBI MarHust c
BOJOIA,
CBOMCTBA
H3BECTKOBOM
BOJIBI
4/58 | Amromunuii, ero ¢pusuuecknen | YC3 OcobeHHOCTH ATIOMUHHUS Jla6.ombIT - | A.9. OtBer Ha | ITaparpad 44
XUMHUYECKHE CBOMCTBA. AwmpoTtepHOCTD CBOICTBA B3aMMOJEHCTBY | MO3HABATEIbHBIN
Baxwneiine coequHeHUs IIpocToe BemecTBO ampoTepHbIX € aJIIOMHUHMS C | BOIpPOC
anmroMuHus1. OKCUIIBI U XUMHUYECKUH dIIEMEHT COoeIMHEeHU I okcuaamu Me
THIPOKCHUIBI, aM(bOTEPHBIi CoeanHeHNs aTrOMUHUS
XapakTep UX CBOMCTB. Xapakrep coeIMHEHUI
JlokazarenbcTBa aM(QOTEPHOCTH
5/59 | XKenezo — mpencrasutens d — | YUHM Oxcupbt Jlabopatopubsie | Tabmwmpl, Oco6eHHOCTh [Taparpad 45
3JIEMEHTOB. Baxuelimme TI'mapoxcuabl, conu xenesa OTIBITHI 1O | IMpe3eHTalluH, B3aUMOJEHCTBHS
COCIMTHEHUS KeJle3a. XapakTep coelMHEHUH Keme3a cBolicTBaM CH Fe(OH); co
Haxoxxnaenue B mpupone coenuHenuit 2 u | TaOmuupl, nieso4aMu
3 BaJEHTHOIO | Ipe3eHTaluH, XapakTepucTuka
xKeJesa CI, oOpa3isl | 3IeMEHTOB
KauecTBeHHnbie MIPUPOIHBIX MOOOYHBIX MOATPYII
peakuuu Ha | COeOUHEHUI

HMOHBI JKXCJIC3a

(pymer)




6/60 | IlpakTnyeckas padora Ne S Ypoxk W3yuenue cBoiictBa ME wmeronom | IlocnenoBarens Crp.261
Pemienue skcrieprMeHTaIbHBIX | IPUMEHEH | MCCIEJOBaHUS HOCTb  PaboTEHI Caoil nan
3aja4 o Teme « Mertasisly. usa 3YH cTp. 255 HCCIIEI0BAaHUS U €TI0
pe3yIBTATHI
7/61 O0o0wenne 1mo TteMam 6-7.
Pemenne 3amad, TeHETHYECKUX
I[ETIOYCK.
8/62 Kounrtpoabnas padora Ne 4 VYpok CpoiicTBa Me IIaBHBIX U MOOOYHBIX TecToBbIil KOHTPONIb | AHamM3  OIIMOOK,
o TemMam 6-7. KOHTPOJS | HOATPYNI TEMBI WHJI. 3aJJaHUs
u
KOPPEKINH
3YH
1V-ii pazngea XHMHS U JKH3HDb
Tema 10. IIpon3BoaCTBO HEOPraHMYECKUX BEIIECCTB H HX NPUMeHeHHeE - 4 yaca
1/63 | Xummueckass TexHodorusa kak | YWMHM TexHomorus Pabora c 59 HU3yYUTh,
HayKa. Xumuueckast TEXHOJIOTUs kaproii PO, PT 3alMcarh LEHTPHI X.
Hay4Hbre mpearnochIki XUMHIECKON MIPMBIIIIEHHOCTH
TEXHOJIOTHH
2/64 | IIpou3BOICTBO ceproit | YUHM TexHonoruueckass cxema MOTyYEHUS Tabmuuer, CJI. Cxema
KHCJIOTHI. CEpPHOI KHCIIOTHI MIPOMU3BO/ICTBA,
Hay4Hble IpUHIMITBI TPOU3BOJCTBA XMMH3M 3aIHcaTh
3/65 IIpombIIeHHBIH cunre3 | YUHM OcobeHHOCTH OopraHu3anuu Tabmuma, CJ] Cxema
amMMHaKa. MIPOM3BOACTBA aMMHUaKa IIPOM3BO/ICTBA,
OnTUManbHbIE yCIOBUS Ipoliecca XMMHU3M,  YCIIOBHA
IIPOU3BOJICTBA
4/66 | Meramuryprus.  [IpousBonctBo | YC3 OO0urie MOHATHS O METAITYPTrUN Tabmuiel, kKapTa 3anucarh MOHATHS O
4yTryHa 51 CTalu. ITony4yeHue YepHBIX IBETHBIX PO METAIIY Py,
3aKIIOUUTENbHBI  YPOK IO METaIoB METaLTyprudecKue
XAMAW. 3HAHUA 10 XWMHH B Oco0eHHOCTH OpraHu3aun meHTpsr PO Cytb
MOEH KU3HU METaJULypruuecKoro Ipou3BOACTBA. MIPOU3BOJCTB, CBOM
Uyryn pacckas: 3HaHHA IO
Cranb XUMUU B MOEH
TexHonO0rHs MOIY4YEeHUS YyTyHa, HKU3HU.
cTanu
67-68 | Pe3epBHBIC YPOKH (AKP)




