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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

MosicHuTenbHas sanucka
Pabouas nporpamma yuebHoro npeameta «Xumus» ans 8- Qknaccoe (nanee — Pabouas npo-
rpamma) sensietcs coctasHom YyacTbio OCHOBHOM 06PA30BATENBHON NPOrPAMMBI OCHOBHOTO OBLLErO
obpazoBaHus U AganTMpoOBAHHOM 0BPA30BATENBHOM NPOrPAMMOit ans obyuatowmxcs ¢ THP, 3T1P,
PAC, HOJIA, yteepxaeHHbMM peeHnem [Teparornueckoro coseta Tekyluero y4ebHoro roaa.

MNporpamma yuebHoro npeamera «XuMus» paspaborana Ha ocHose Tpebosanuin PIOC k
pe3ynbTATOM OCBOEHMSi OCHOBHOM OBpPA30BATENLHOM MPOrpaMMbl M AganTMpoBaHHoOM obpasoea-
TenbHoM nporpammoit ans obyuatowmxcs ¢ THP, 3IMP, PAC, HOA

Llenbio o6yyeHus xummm snsietcs GpOPMUPOBAHUE UHTENNEKTYANIBHO PA3BUTOM JIMHHOCTH, rO-
TOBOW K COMOOBPA30BAHMIO, COTPYAHUYECTBY, CAMOCTOSTENILHOMY MPUHSITUIO PELLEHUMU, CIOCOBHOM
QAANTUPOBATLCS K BLICTPO MEHSIIOLLMMCS YCITIOBUSIM KM3HM; HAMPABAEHHOCTb OBY4YEeHMs HO CUCTEMO-
TMYECKOE NPUOBLLEHME YHALMXCS K CAMOCTOSITENBHOM NO3HABATENHOM AESTENBHOCTU, HOY4YHBIM Me-
TOAAM MO3HAHMS, GOPMUPYIOLLMM MOTUBALMIO M PA3BUTHME CMOCOBHOCTEN K XMMMK; obecrieyeHune
YCINOBMIA, CMOCOBCTBYIOWMX NPUOBPETEHMIO OBYUAIOLMMMUCS OMBITA PA3HOOBPA3HOM AESTENLHOCTH,
MO3HAHMS M CAMOMO3HAHMS, KIKOYEBBIX HOBBIKOB (KMOYEBBIX KOMMETEHLMM), UMEIOLUMX YHUBEPCATb-
HOe 3HOYEeHME AN PA3NIUYHBIX BUAOB AEATENBHOCTH; GOPMUMPOBAHUE YMEHMIM OOBSCHSATL M OLEHMBATH
SIBNIEHMS OKPYXAIOLLETO MMPA HO OCHOBAHWMM 3HOHMM M OMBITA, MOMYYEHHBIX MPU U3YYEHUM XUMMK;
dopmupoBaHMe y  OBYYQIOWMXCS  YMOHMCTMYECKMX  OTHOLIEHWM,  MOHUMAHMS  LEHHOCTM
XUMMYECKMX 3HOHMIM ANs BLIPABOTKM 3KONOrMYECKM LenecoobpasHoro noseaeHus B ObiITy M TPYAOBO#M
AEATEeNbHOCTU B LENSIX COXPAHEHUS CBOETO 3[0POBbS M OKPYXAIOLLEH MPUPOAHOM Cpefpl; pasBUTHE
MOTMBALMM K 0BY4EHMIO, CTOCOBHOCTEN K CAOMOKOHTPOSMIO M CAMOBOCHMUTAHMIO HO OCHOBE YCBOEHMS!
ObLIEeYENoBEYECKMX  LEHHOCTEN, FOTOBHOCTM K  OCO3HAHHOMY  Bblbopy  npoduns  u
HAMPABNEHHOCTH AANbHENLLErO OBy EHMS.

Llenu koppekumoHHO-paseMBaiowweit paboTsl: (LONOAHUTENLHO CTABATCA B PAMKAX M3yYeHus y4eb-
HOrO NPEAMETA, KYPCa B COOTBETCTBMM C HO3OMOMUSIMM B Cly4ae QAANTALMKM paboyei NpOrpamMMb A
[eTei C OrPaHUYEHHBIMU BO3MOXHOCTAMMU 3LOPOBbS, HOXOAALMMMUCS HO COBMECTHOM OBYYEHUM B UH-
KIIO3MBHOM Knacce).

Menarornueckas puarHoctmka ans obyuatowmxcs no AOOIT: BeicTpanBaeTcs € y4eToM pesynbTaTos
[MATHOCTMYECKMX MCCNIEAOBAHMIA YPOBHS PA3BUTUS MO3HABATENbHOM AEATENLHOCTM M PEUM, B KNAcce,
rae obyuyatowpecs ¢ OB3 HaxopmsTcs HO COBMECTHOM OBYy4YeHUH.

MNepropnyHOCTb M NOPSROK TEKYLLEro KOHTPONS M MPOMEXYTOMHOM atrectaumu obyuatolmxcs no
y4yebHOMY npeamerty, Kypcy.

Texywuii KOHTpPONb M NPOMEXYTOYHAs aTTecTaums no yyebHoMy npeomety «XuMusi» ocy-
LLECTBASIOTCS B COOTBETCTBUM C BHYTPEHHEH CHMCTEMOM OLIEHKM KAYeCTBA OBPA30BAHMS, MPUHATON B
HOY «ObpasosaTensHbiii komnneke «Touka byayuero». PerynapHoe 1 cucTeMaTMyeckoro oueH1ea-
HUE XOAA OCBOEHMs obyyatowmmmcs y4ebHOro npeameta «XMMusi» OCyLLECTBASETCS METOLOM MNOA-
AEPXMBAIOLLETO U KOHCTATUPYIOLLETO OLEHUBAHMS. MIHCTPYMEHTApMEM ANS OLLEHOUHBIX MPOLEAYP Bbl-
CTYNQIOT MOPLUPYTHBIE IUCThI, MPOEKTHAS AesTeNnsHOCTb obyuatowmxcs (B pamkax stana «Ouennea-
HUE» NPU PEANU3aLMKU cMCTEMBbI PabOThI, HANPABNEHHOW Ha ocBoeHKe obyuatowmmmucs HOY «Obpa-
30BaTENbHbIN KoMnneke «Touka Byayliero» TexHonormu npoektnpoearus). Popmbl KOHTPONS, Npu-
MEHSIEMble B PAMKOX (POPMMPYIOLLETO OLEHMBAHMS: MHAMBMAYQbHbIM M rpynnosor. MeToabl KOH-
TPONS: YCTHbIE, MUCbMEHHbIE; MPAKTUYECKME; TECTUPOBAHME; COMOKOHTPONb. [TpomexyTouHas arTe-
CTauMs Mo NPeAMeTy OCyLLecTBAseTcs B GOPME CYMMATUBHOTO OLEHMBAHMS MO MTOrAM MOAYNEMN M
y4ebHOro roaa Ha OCHOBE Pe3yNbTATOB KOHCTATUPYIOLWMX KOHTPObHBIX paBOT NO TEMAM M pasaenam
yuebHoro npeameta «Xumusi». Torosslit KOHTPONb ocyLecTBnseTcs B GOPMAX BCEPOCCHICKUX MPo-
BEPOYHbIX PABOTHI M TOCYAAPCTBEHHOM MTOrOBOM ATTECTALMM MO y4ebHOMY npeameTy «Xumus».
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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

Ortmetka Onucanve MpoueHTHOE copepxaHue bannos
Bo 2-11 knaccax
«2» HeyposnersopurenbHo 0-49%
«3» YnoBneTsoputensbHo 50% - 69%
«4» Xopouwo 70% - 84%
«5» OtnnyHo 85% - 100%

Ycnoeus attectaumnmn ans obyuatowpmxcs ¢ OB3:
- pns Bapuanta AOOIM 1.1,2.1 3.1.4.1,5.1, 6.1, 7.1, 8.1.— 70% ot obLero konnyecTea 3aaaHmi

no OCBOEHMUIO yqe6Horo mMmarepunana

OrMetka Onucanue MpoueHTHoE copepxaHnue bannos
Bo 2-11 knaccax
«2» HeynosnetsopurtensHo 0-34%
«3» YnosnetsopuTensHoO 35% - 50%
«4» Xopouwo 51% - 69%
«5» OtnnyHo 70% - 100%

- pns Bapuarta 1.2, 2.2,,3.2.,4.2.,5.2,6.2,7.1,8.2.- 50%

OrMmetka Onucanue MpoueHTHOE copepxaHnue bannos
Bo 2-11 knaccax
«2» HeyposneTtsoputenbHo 0-24%
«3» YnoBnetsoputensHo 25% - 39%
«4» Xopouio 40% - 49%
«5» OtnnyHo 50% - 100%

Onucanne mecra yuebHoro npeamerta, kypca B ysebHom nnane OK Tb

Cornacxo yuebromy nnavy HOY «Touka byayuwero» Ha 2025-2026 yuebHbiit rog y4ebHbii
npeameT «Xumus» BXOOUT B npepmeTHyto obnacts «EctectBeHHO-HayuHble npeameTs». [porpamma
yuebHoro npeameta «Xumusi» paccumtana Ha asa roga. Obluee KONMYECTBO YOCOB 30 YPOBEHb OC-
HoBHOro obuiero obpasosaHus coctasnsiet 136 yacos — no 2 u. B Hegenio B 8 1 9 knaccax cootsert-

CTBEHHO.

Tabnuua 1

Hep,eanoe 1 ropoBoe KOJIM4eCTBO 4Yacos

l'op 0byuenus Konnyectso yacos B | Konuuectso yuebHbix Bcero yacos 3a
Hepenio Hepenb
yu4ebHbiiA rog,
2022-2023 2 34 68
2023-2024 2 34 68

MepeyeHb ocHOBHOI yuebHOM nuTepaTypsl, yuebHo-MeToanueckux marepuanos U JOP (LLOP) pns

neparora.

» TabpuensH O. C., Bockoboitnmkosa H. M., Awykoea A. B. HactonbHas kHura yuutens. Xumus.

8 kn.: Metoaunyeckoe nocobue. - M.: flpoda, 2021.

» Tabpuensn O. C., Awykoea A. B. Tetpagp ans nabopaTtopHbIX OMNbITOB U NPAKTUYECKMX paboT.

8 kn. K yuebHuky O. C. labpuensHa «Xumms. 8 knacc». M.: Opoda, 2022.

» TabpuensnH, O. C. Metopunueckoe nocobue k yuebhuky O. C. TabpuensHa «Xumus». 8 knacc

/ O. C.Tabpuensan. — M. : Opoda, 2021. — 109.
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O6paszosarenbHbli kKommnnekc «Touka byayero»

Fabpuensn, O. C. Metoanueckoe nocobue k yuebruky O. C. labpuensHa «Xumusi». 9 knacc
/ O. C.Tabpuensn. — M. : Opoda, 2021. — 108.

Xummsi: TexHonornueckue kaptol K y4ebruky O. C. Flabpuenana «Xumus. 8 knacc» : Metoau-
yeckoe nocobue / J1. U. Acanosa. — M. : ipoda, 2020

Xummsi: TexHonornueckue kaptol K y4ebruky O. C. Flabpuenana «Xumus. 9 knacc» : Metoau-
yeckoe nocobue / J1. N. Acarnoea. — M. : lpoda, 2018

Xumus. 8-9 kn.: KontponbHbie u npoeepoutsbie pabotsl k yuebruky O. C. labpuensHa «Xumus.
8-9» / O. C. Tabpuens, M. H. bepeskunn, A. A. Ywakosa 1 ap. - M.: [lpoda, 2022.

MepeyeHb ocHoBHOI yuebHoM nuTepaTypsl, yuebHo-MeToanueckux marepuanos U OP (LIOP) pns

obyuaiowmxcs.
» Yuebhuk 8 knacc: Fabpuenan O.C. Xumus 8 knacc: yueb.ans obweobpasosarenbHbix opra-
Huaaumit/O.C. Tabpuenan. U.I. Octpoymos, C.A.Cnagkos. — M.: Mpoceewenne, 2024r.
» Yuebhuk 9 knacc: Fabpuenan O.C. Xumus @ knacc: yueb.ans obweobpasosarenbHbix opra-
Huaaumit/O.C. Tabpuenan. U.I. Octpoymos, C.A.Cnagkos. — M.: Mpoceewenne, 2024r.
» PECYPCHbI c LLOP:

Poccuitckas anektponHas wkona hitps://resh.edu.ru/

Bubnuotexa Mockosckoit anektponHon wkonsi hitps://uchebnik.mos.ru/catalogue
Buneoypoku Ha cartte "Mndoypok" hitps://iu.ru/video-lessons

Bubnuoreka BupeoypokoB no wkomnbHOW nporpamme Ha caite "Internetypok”
https://interneturok.ru/

Ownnaitn-wkona "3narka" hitps://znaika.ru/

Hobenesckne naypearsi: buorpaduueckue cratsm hitps://www.n-t.org/

MepeyeHb ocHoBHOI yuebHoM nuTepaTypbl, yuebHo-MeToanueckux matepuanos U SOP (LIOP) pns
poauTenen.

VVVYY

A\

http://all-met.narod.ru - «3aHMmaTensHas xumusa: Bce 0 meTannax».
http://www.xumuk.ru - «<XMMMK - CaIT O XMMMM AN XMMUKOB».
http://www.sci.aha.ru/ALL/ - YuusepcansHbiit cnpasounmk-sHumknoneaus All-In-One
https://www.hij.ru/ Xypran "Xumus n xmzHs"

http://fcior.edu.ru/catalog/osnovnoe_obshee @enepanshbiit ueHTp MHGOPMALMOHHBIX 06-

PA30BATENbHBIX PECYPCOB
https://www.nkj.ru/ XypHan "Hayka u xuaus"
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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

Pasgen 1. CopepxaHue yuebHoro npeamerta, ¢ y4éTom paboueit NporpamMmbl BOCIUTAHMS

CogepxaHue yyebHoro npeamera «XuMms»

Paspensi, TeMbl

Copepxanue yuebHOM TeMbl (aMpakTuueckue eau-

XapakrepucTuka Tex-
HONOrUM apANTALMM
yyebHoro matepurana

HULBI) ans 06yy-cs ¢ 0cobbiMM
obpazosarenbHLIMMU
noTpebHoCTAMM
8 knacc

Paspen 1.MepeoHayansHbie xuMuyeckue noustis (20 yacos)

XvMua — BaxHas
obnactb
CTBO3HAHMA U
NPAKTUYECKOM pe-
ATENbHOCTU Yesno-
Beka (5 yacos)

ecTte-

MNpeamet xumun. Ponb XMMMKM B XM3HKM yenoseka.
Xumusi B cucteme Hayk. Tena u sewectsa. Pusmye-
CKMe CBOWCTBA BellecTB. ArperatHoe COCTOsiHME

BewwecTs. [oHATME O METOAAX NO3HAHMS B XMMMM.

Yucroie Bewectsa u cmecn. Cnocobsl paspeneHus

cMecen.

XUMMUECKMIA SKCNEPUMEHT:

HeMoHcTpaumm:

® 3HOKOMCTBO C XMMMYECKOM NOCYAOM, C NPABK-
namu pabortel B nabopatopuun u npuemamm ob-
paLLEHMs C NABOPATOPHLIM 06OPYAOBAHKUEM.

o  ®usnyeckune croicTBa 06pa3LOB HEOPraHMYe-
CKMX BELLECTB — METANIOB U HEMETAJINOB.

e Cnocobbl pasgenenus cmeceit (punbtposa-
HWE, BbINAPMBAHME, AUCTUANALMS, XPOMATO-
rpadus).

JlaboparopHbie onbiTbi:

e M3yyeHune M onucaHue U3MYECKMX CBOMCTB
06pasLOB HEOPTAHMYECKMX BELLECTB.

® Uayuyenne cnocobos pasgeneHus cmecen (c
MOMOLLBIO MATHMTA).

Mpaktueckme pabortsi:

e N2 1.lpasuna pabotsl B nabopatopuu u npu-
eMbl obpaleHns ¢ nabopatopHbim obopyno-
BOHMEM.

e N2 2. Pasgenenue cmecenn (Ha npumepe
OYMCTKM NOBAPEHHO conw)

WMcnonbsosanue npumé-
MOB  KOPPEKLMOHHOM
nefarorMku Ha ypoKax:

* HarnsgHble Onopbl B
obyueHuny;

® QIrOPUTMBbI, CXEMBI,
WabnoHsl;

* nostanHoe ¢opmu-
POBOHME  YMCTBEHHbIX

OEenCTBMKU;

¢ onepexatwuwee KOH-

CyNbTUPOBAHME no
TPYAHLIM  TEMOM, T.e.
nponeaesTUKa;

e obecneyeHne obyua-
loLeMycs ycnexa B fo-
CTYMHBIX €My BMAOX fe-
ATENbHOCTH

Bewecrsa 1 xu-
MMYeckue peak-
umn (154.).

ATOMbI M Monekynbl. XMMUYECKHUE SNEMEHTSI.
CumBonbl  xumuyeckmnx snemenTos. [lpoctbie u
CNoXHble BelecTBd. ATOMHO-MONEKYNSpHOE Yyue-
Hue. Xumnueckas dopmyna. BaneHntHocTb atomos
XMMUYECKMX SNEMEHTOB. 30KOH MOCTOSIHCTBA CO-
crasa seuwects. OTHOCUTENbHAS ATOMHAs Macca.
OrtHocutenbHas MonekynspHas macca. Maccosas
A0S XMMUYECKOTO 3eMeHTa B coeanHerun. Konu-
yectBo Bewectsa. Monb. MonspHas Macca. Baau-
MOCBS13b KONIMYECTBA, MACCHI M YUACIA CTPYKTYPHbIX
eAmHuL, BelecTsa. Pacyetsl no popmynam xummye-
CKUX coepunHennit. Pusmyeckne u  XMMMYeckue

® BhifeneHue
CTBEHHbIX
M3yuaembix
(ymeHue
BOTh,

cyle-
MPMU3HAKOB
ABNEHUN
AHaNM3Npo-

® BbIOENATb [NTABHOE B
maTtepuane);

® onopa Ha obbekTue-
Hble BHYTPEHHME CBA3M,
cogepxaHue  U3yuae-
moro matepuana (B
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YactHoe 0bweobpasosaTensHoe yypexapeHme

O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-
HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

sBneHus. XMMUYecKkas peakums 1 ee NPU3HaKu. 3a-

KOH COXPOHEHMs MACChl BelecTB. XUMMMYECKMe

ypasHeHus. Knaccupukaums Xumnyeckmx peakupmi

(coeanHenus, pasnoxeHus, 3ameLLeHus, obmeHa).

XUMMUYECKHMI SKCNEepUMEHT:

HemoHcTpaumm:

e  ®Duspyeckue ceoifcTBa 06PA3LIOB HEOPraHMYE-
CKMX BELLECTB — METASIOB M HEMETAIINIOB.

e O6pasupl BewwecTs KoNU4ecTBom 1 moneb.

e  @Dusmyeckune gasnenmns (nnaenexne socka, Tas-
HUWe NbAa, PACTUPAHME COXAPA B CTYMKE, KuMe-
HUE M KOHAEHCAUMS BOAbI).

® Xumuueckue siBneHus (ropenue ceeuun, npoka-
NUBAHME MEJHOM NPOBOJNIOKM, B3AMMOLENCTBME
COAbl UM Mena C CONSHOM KMCNOTOM).

e HabniopeHune NpU3HAKOB NPOTEKAHUSA XMMMUYE-
CKMX PeaKuuit (pasnoxeHue caxapd, B3aMMO-
AENCTBME CEPHOM KUCNOTbI C XNOpHAOM Bapws,
NONy4YeHUE U PA3NOXEHME TMAPOKCMAA Meau
(I) npu HarpesaHuu, B3auMoaencTeme xenesa
¢ pacteopom conun meau (I1).

e  OnbiTbl, MANKOCTPUPYIOLLME 3QKOH COXPAHEHMS
Mmaccsl.

JlaboparopHsie onbiTsi:

o CospaHue mopenen monekyn (wapocTtepxHe-
BbIX).

e OnucaHue pU3MYECKMX CBOWNCTB OBPA3LIOB He-
OPraHMYECKMX BEeLLeCTB — META/NIOB U Heme-
TONNOB.

e Habnioaenne duanyecknx (nnaenexne Bocka,
TasHWE NbA) U XMMMYeckux (ropeHne ceeum,
NPOKANMBAHWME MEAHOM NPOBONOKM) SIBNEHM.

e HabniopeHne M onucaHue MPU3HAKOB MpoTe-
KOHMS XUMUYECKMX PECKLMIA PA3HBIX TUMOB.

Buiuncnenus:

® OTHOCWMTENbHOM MOMNEKYNSPHOM MACCHl  Be-
LLeCTB, MOMSPHOM MACCH, MACChI BELLECTB,
MACChbl U KONMYECTBA BELLECTBA;

® MOCCOBOW AONIM XMMMYECKOTO 3SIEMEHTA no
dbopMyne coeamHeHus;

® 110 YPOABHEHMUSIM XMMUYECKMX PEAKLMI: KONMYe-
CTBA, MACCbl BeWecCTBAd MO M3BECTHOMY

POMKOX NPEAMETA U He-
CKOMbKMX NPeaMeToB);

e cobniofeHune B onpe-
AeneHun obbéMa M3y-
YOemMoro  maTepuana
NPUHLUMNOB  HeobXoau-
MOCTM M [OCTATONHO-
cTi;




YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-
HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

KONMYECTBY, MACCE PEAreHTOB MW NPOAYKTOB
PEeaKLMM

Tema TBOpUECKOi pabOTHI.

® VinnocTpMpoBaHMe NONOXEHUH ATOMHO-MOe-
KYNSIPHOTO YYEHMS.

Pasgen 2.BaxHeiiwne npeacrasuteny Heopranuyeckux sewects (30 yacos)

Bospyx. Kucno-
poa. MNownstve o6
okeupax (6u.).

Bospyx — cmecs rasos. Coctae Bosgyxa. Kuc-
NIOPOA — 3NEMEHT U npocToe BelecTso. Haxoxae-
HWE KMCNIOPOAA B NpuUpoae, Guanyeckme U Xmmmye-
ckue csoictea (peakumn ropenms). Okeunasl. MNpu-
MeHeHune kucnopopaa. Crnocobbl nonyyerus kucno-
pona B nabopatopuu u npomsiwnenHoctn. Kpyro-
BOPOT kucnopoaa B npupoge. O30H — annotpon-
Has moaudukaums kucnopopa. Tennosoin s¢pdekT
XMMMYECKOM PeaKLMM, TEPMOXMMMUYECKME YPABHE-
HWSI, K30M SHAOTEPMMYECKME PEAKLMM. TOMIMBO:
yronb U MeTaH. 3arpsisHeHue BO3AyXd, yCuieHue
napHukoeoro 3¢¢dekTa, paspylleHne O30HOBOTO
cnos.

XUMMUECKMIA SKCNEPUMEHT:

HemoHcTpaumm:

e KayectBeHHOE onpeneneHne CoaepXaHus KMC-
NIOPOAQA B BO3AyXe

e [lonyyeHne, cobupaHue, pPaCMO3HABAHME M
M3y4eHMe CBOMCTB KUCIOPOAQ.

e HabniopeHne B3AMMOAENCTBIS BELLECTB C KUC-
JIOPOAOM M YCITOBMS BOSHUMKHOBEHMS M MPEKPA-
LeHus ropenus (noxapa).

JlaboparopHsiit onbir:

e OsHakoMneHune c 06paA3LAMM OKCMAOB M OMK-
COHME UX CBOMCTB.

Mpaktrueckas pabora:

e N2 3. MNonyyeHne u cobupaHue KUCIOPOAQ,
M3y4yeHUe ero CBOMCTB.

Buiuncnenus:
®  MONEKyNsPHOM MACChl KUCIIOPOAA M O30HA Ha

OCHOBOHMM ATOMHOM MACChHI XMMUYECKOTO 3Me-

MeHTQ;
®  KONWYECTBA, MACChHI BELLECTBA MO YPABHEHMUSIM

XUMHUYECKUX PEAKLMH

WMcnonbsosanue npumé-
MOB  KOPPEKLMOHHOM
NefarorMku Ha ypokax:

* HarnsgHbIE OMOpbl B
obyueHuny;

® QJITOPUTMbI,
WABNOoHBI;

CXEMbI,

* nostanHoe popmnpo-
BAHME YMCTBEHHbIX AEM-
CTBUM;

* onepexatoliee  KOH-
CYNbTUPOBAHME no
TPYAHLIM  TEMOM, T.€.
nponeaesTHKa;

* obecneyeHune obyua-
loLeMycs ycnexa B fo-
CTYMHBIX €My BUAOX fe-
ATENLHOCTH




YactHoe 0bweobpasosaTensHoe yypexapeHme

O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-
HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

Bopopon. [lons-
TME O KMCNIOTaX M
consix (8u)

Bonopon — snemeHT M npocrtoe BeLiecTeO.
HaxoxpeHune Bopopona B npupoge, pusmnueckue u
XMMMYECKME CBOMCTBA, NMPUMEHEHME, Cnocobbl no-
nyyerus. Kucnotsl u conn. MonsipHbiit o6bem rasos.
PacueTtbl Mo XMMHUYECKUM YPOBHEHMSIM.

XUMMYECKMIA SKCNEPUMEHT:

HemoHcTpaumm:

e [lonyyenue, cobupaHue M pacnosHaBAHME BO-

AOpPOAQ.

e BsaumopeiicTBMe BOJOPOAA C OKCMAOM Menu

().

JlaboparopHbiit onbiT:

e B3aumopeicTBME KMCNOT C METANNAMM.

MpakTuyeckas paborta:

e N2 4. MonyyeHne u cobupaHue BOROPOAQ,

M3y4eHMe ero CBOMCTB.

Beiuncnenus:

e 0b6beMa, KONMYECTBA BELLECTBA rA3a MO ero u3-

BECTHOMY KOJIMYECTBY BELLECTBA MM OObEMY;
® 06beMOB ra3oB Mo yPABHEHMIO PEAKLMK HA OC-

HOBE 30KOHQ OBbEMHbIX OTHOLLIEHMI rA30B

® OKTUBU3ALMSA MO3HA-
BATENbHOW [JesdATeNbHO-
CTH;

* obecneyeHre  nnuy-
HOCTHO-OPUEHTUPOBAH-
Horo obyuenus (yuer
MHOMBUAYQSbHBIX  OCO-
6eHHocTel  obyuato-
wmxcs ¢ 3MP u HOOA);

®  NPAKTUMKO-OPUEHTH-
POBAHHAS HAMPOBEH-
HOCTb yuebHoro npo-
uecca;

Boma. Pacrteopbl.
MousiTMe 06 ocHo-
BaHusx (54.).

Pusnyeckne csoiictea Bofsl. Boga kak pac-
TBOpPUTENb. XMMMYeckne coicTea Bompl. OcHora-
Hus. Pacteopsl. Ponb pacteopos B npupope 1 B
Xn3Hu yenoeeka. Kpyroeoport Bogpl B npupoge. 3a-
rpsisHeHMe npupoaHbix Bof. OxpaHa M ouncTka
NPUPOAHLIX BOA. HackilleHHbIe M HEHACHILEHHbIE
pacteopsl. Pacteopumocts Bewecte B Boge. Mac-
COBQS LONS BELLECTBA B PACTBOPE.

XUMMUYECKUI SKCNEePUMEHT:

HeMoHcTpaumm:

e PacTtBOpeH#Me BeLLECTB C PA3NMYHON PACTBOPH-

MOCTbIO.

e BsaumopencTaune Boasl ¢ MeTannamu (Hatpuem

M Kanbupem).

e JlccnepoBaHue pacTBOPOB KUCIOT U LiENOYei

C NOMOLLbIO MHAMKATOPOB.

JlabopatopHbie onbiTbi
® MccneposaHne ocCOBeHHOCTEM PACTBOPEHMS

BELLECTB C PA3MMYHON PACTBOPUMOCTbIO.

e [lpurotoeneHune pacTBOPOB C OMNpPeAeneHHowM

MQCCOBOM fONEeN PACTBOPEHHOTO BELLECTBA.

MNpaktnyeckas pabota

® CBA3b NpegmMeTHOro
COAEPXAHUA C XN3HbIO,;

*  NpPOEKTMPOBAHME
KM3HEHHbIX KOMMETEH-
umit obyuyaioLerocs;

¢ BKOYEHUE BCero
Knacca B COBMECTHYIO
0eaTrenbHOoCTb NO OKa-
30HUIO nomouwun  apyr

Apyry,

* npuBneYeHre ponon-
HUTENbHLIX ~ PECYpPCOB
(cneupanbHas MHAMBK-
AYyQnbHAS MOMOLLb, 06-
cTaHoBKa, 0bOpyAOBa-
HWe, apyrve BCMomora-
TENbHblE CPEACTBA).




YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
CopepxaHue yuebHoit TeMbl (anpakTueckne ean- | yue6Horo matepuana

HULbI) ans obyu-csi ¢ 0cobbiMM
obpazosarenbHLIMMU
noTpebHoCTIMM

Paspensi, TeMbl

e N2 5. lNpurotosnenne pactsopoe c onpepe-
NEHHOM MACCOBOWM AOJSiel PACTBOPEHHOrO Be-
LeCTBa.

Buiumcnenus:

® C MCMOMb3OBAHMEM MOHSTUS KMACCOBAS AONS

BELLeCTBA B PACTBOPE»

OcHosHble Knaccndukaums HeopraHuueckux coepmHe-
knaccl  Heopra- | Huit. Oxeupel. Knaccudukaums okeupos: coneob-
HUYECKUX coemu- | Pasytouime (OCHOBHbIE, KMCTIOTHbIE, AMQOTEPHbIE)
et (114.). M Heconeobpasyiowme. HomeHknarypa okcuaos.
Dusnyeckre U XMMUMYECKME CBOMCTBA OKCHAOB. [1o-
nyvenne okcupos. OcHosanus. Knaccupumkaums

OCHOBOHMHI: LLENOYM 1 HEPACTBOPMMbIE OCHOBAHMSI.

Homenknatypa ocHosanui. Pusmnueckune M xumu-

Yeckue CBOMCTBA OCHOBAHWK. [lonyyeHne ocHosa-

Hui. Kucnotsl. Knaccudukaums kucnor. Homerkna-

Typa kucnot. Pusnyeckne n XMMMYECKne CBOMCTBA

kucnot. Pag aktmeBHoctn metannos H.H. beketoea.

MNonyyenune kucnor. Conu. HomeHknatypa conei.

Puanyeckne U Xummyeckue cBoicTaa conei. [ony-

yeHue conen. [eHeTnueckas cBA3b MEXAY KINACCAMM

HEOPraHUYECKUX COBAUHEHMN.

XUMMUYECKUI SKCNEePUMEHT:
HemoHcTpaumu:

e O6pa3subl HEOPraHUYECKMX BELLECTB PA3NNY-
HbIX KIQCCOB.

e  OnbiTbl, MANIOCTPUPYIOLLME XMMUYECKME CBOM-
CTBA K/IACCOB HEOPrOHMYECKMX BELLECTB.
JlaboparopHsie onbiTsi

e OnpepeneHne pacTBOPOB KUCIOT M LLENOYEN C
NOMOLLbIO MHAMKATOPOB.

e |M3yyeHne B3OMMOAEMCTBMS KMCIOT C MeTan-
NAMM, PEAKUMIA HEUTPANU3ALMM.

e BsanmopeiicTere pactsopa cepHOM KMCNOTbI C
okcupom meawm (I1).

e [lonyyeHune HepaCTBOPHUMbIX OCHOBOHMA.

e BuiTecHeHWe ogHOro metanna ApyruMm ms pac-
TBOPA CONM.

Mpaktnyeckas pabota

e N2 6. PelweHne skcnepuMeHTanbHbIX 30444 NO
Teme «BaxHenwme knaccel HeEOPraHWyeckmx
COeaMHEHMNMN».

BbiuncneHus:
®M0 YPABHEHMSM XMMMYECKOW PEeaKUMM:




YactHoe 0bweobpasosaTensHoe yypexapeHme

O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-
HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

KOMMYeCTBA BeLeCcTBd, 06beMa, MACChl MO M3BECT-
HOMY KOMMYeCTBY BELLECTBd, 0bbeMy, Macce pea-
FEHTOB MJIM NPOAYKTOB PEAKLMM

Mepropnueckmit sakon u MNepuopmueckas cuctema xumuueckux anementos [, M.
Mengeneesa. Crpoenne aromos. Xummuueckas cesab. OKUCIUTENBHO-BOCCTAHOBM-

TensHble peakumu (15 yacos)

Mepuoanyeckuit
3akoH U [lepuo-
Anyeckas cU-
cTeMd  XMMMue-
CKMX  3NeMeHTOB
O. . Mengene-
esa. CrtpoeHne
atoma (74.).

[NepBble nonbITkM KNACCUGUKALMU XMMUYECKMX
3n1eMeHTOB. [ToHSITUE O rpyNMNAxX CXOAHbLIX NeMeH-
TOB (LLENOYHbIE U LLENOYHO3EMENbHBIE METAMbI, O~
NOTeHbl, MHEPTHBIE ra3bl). DNEMEHTbI, KOTOpble 06-
pasyioT amboTepHble oKcuabl U rapokcuapl. [epu-
oamyeckuit 3akoH. [epropnyeckas cuctema xumu-
yeckux anementos [1./. Menpeneesa. Kopotkone-
proaHas M annHHonepuopHas dopmbl [epruoanye-
CKOM cHCTEMbI XMMMYeckunx snemenTtos [.M. Men-
neneesa. MNepuogpl u rpynnbl. Pusnueckuni cmbicn
NOpPsIBKOBOTrO HOMEPA, HOMEPOB NEPUOAA U TPy
snemeHTa. Crpoenne artomos. CocTaB aTOMHbIX
apep. Msotonel. dnektporbl. CTpoeHne anekTpoH-
HbiX 0Bonoyek aToMoBs nepsbix 20 XMMUYECKMX dne-
menToB [lepuopnueckoit cuctems .M. MeHnpene-
eBa. XapakTEPUCTMKA XMMMYECKOTO SMIEMEHTA MO
ero nonoxexutio B lNepnopnyeckon cucreme .M.
MeHpeneesa. 3akOHOMEPHOCTH M3MEHEHMS PAAK-
yCO OTOMOB XMMMYECKMX SNIEMEHTOB, MeTamniuye-
CKMX M HEMETANIMYECKMX CBOMCTB NO rpynmnam u ne-
propam. 3HaueHue [Neproamnyeckoro sakoHa u [e-
PUOAMYECKON CUCTEMBI XMMUYECKUX NIEMEHTOB ANs
pa3suTHs Hayku u npaktnku. O.M. Menpenees —
YHEHbIA M TPAXAAHMH.

XUMMUYECKUI SKCNEePUMEHT:

HeMoHcTpaumm:

e BsauMopeiicTBMe rMAPOKCMAA LMHKA C PACTBO-
PAMM KMCIOT U LLEENOYEN.

® Mopen1poBaHue CTpoeHMs MoneKyn npu mno-
MOLLM PUCYHKOB, MOAENEM, SNEKTPOHHBIX M
CTPYKTYpPHbIX popMyi.

e Tabnuua «[lepropnyeckas cuctema Xxumuue-
ckux anemerToB [1. M. MeHnpoeneera».
JlaboparopHsie onbiTsi

e OsHakomneHue ¢ 06paA3LAMM METANIOB U He-
MeTannos

XuMmnueckas
CBSI3b.

Xumunueckas cessb. KoaneHTtHas (nonspHas u
HeronsapHas) CBsS3b.  DNEKTPOOTPULATENLHOCTb

® BhlgeneHue
CTBEHHbIX

NPM3HAKOB

cyle-
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YactHoe 0bweobpasosaTensHoe yypexapeHme

O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-

XapakrepucTuka Tex-
HONOrUM apANTALMM
yyebHoro matepuana

HULbI) ans obyu-csi ¢ 0cobbiMM
obpazosarenbHLIMMU
noTpebHoCTIMM
OkucnurensHo- XUMMUYECKMX dnemeHToB. MoHHas ceasb. CTeneHb | M3yyaembix  SBAEHWM
BOCCTQHOBMUTENb- | OkucneHns.  OKUCAUTENbHO-BOCCTAHOBUTENbHbIE | (YMEHME — QHANM3UPO-
Hble peakumu | Peakumu. [pouecch okMcneHms M BOCCTAHOBNEHHS. | BATb,
(8L|) OkucnmuTen 1 BOCCTAOHOBUTENM. ® BLIOENATb [MABHOE B

XUMMUYECKHMI SKCNEPUMEHT:

e M3ayyeHne obpa3LOB BELECTB METANIOB U He-
MEeTaNNoB,  B3OMMOLENMCTBUME  TMAPOKCMAC
LMHKQ C POCTBOPAMM KMUCIIOT U LLENOYEN, NPO-
BEAEHME OMbITOB, MANIOCTPUPYIOLMX NPUMEPSI
OKHCIINTEJIbHO-BOCCTAHOBUTEJTbHbBIX peGKLI,VIl:I
(ropeHue, peakumn pasnoxeHwus, coeamHe-
HUS).

maTtepuane);

® onopa Ha obbekTuB-
Hble BHYTPEHHME CBA3M,
copepxaHue  u3yyae-
moro  matepuana (s
PAMKAOX NPEAMETA U He-
CKOMbKMX NPeaMeToB);

cobniogeHue B onpege-
neHun obbéMa Msyyae-
MOro MaTepumana npuH-
LMNoB HeobxoammocTH
M BOCTATOYHOCTH;

PesepeHoe spems (3 yaca)

OBLLEE YA1CNO YACOB MO NPOIPAMME (68 uacos)

9 knacc

Paspen 1.Bewecrso n xummnueckne peakumn (17 yacos)

MNoeTropenne  u
obobuieHne cee-
AeHWUM no kypcy 8
knacca (5 yv.)

MNepuoauueckmit 3akoH. lNepuoauueckas cu-
cTeMa xmmuueckmx snementos .M. Menpeneesa.
CrpoeHune atomos. 30KOHOMEPHOCTH B UBMEHEHMM
CBOWCTB XMMMYECKMX SNEMEHTOB MEPBbIX TPEX Me-
PUOAOB, KANMS, KAmbLMA U UX COEAMHEHMN B COOT-
BETCTBMM C NONOXeHUEM anemeHToB B [lepuoamnye-
CKOM cucTeMe U cTpoeHnem ux atomos. CtpoeHue
BELLECTBA: BUAbI XMMMUYECKOM CBA3M. THMbl KpUCTAn-
NIMYECKMX PELLETOK, 3ABMCMMOCTb CBOMCTB Belle-
CTBO OT TUMNA KPUCTANNMYECKON PELLETKM U BUAA XM~
Munyeckoit cesizn. Knaccudumkaums n HomeHknatypa
HeopraHuyecknx Beliecte. XMMMYECKME CBOWMCTBA
BELLECTB, OTHOCSLLMXCS K PA3NMYHBIM KIACCAM He-
OPraHMYECKMX COEAMHEHMUMN, TeHeTM4YecKas CBsi3b
HEOPraHMYECKMX BELLECTB.

XUMMUYECKMI SKCNEepUMEHT:

HemoHcTpaumu:
® O3HOKOMIEHME C MOAENAMM KPUCTANIMYECKMX

PEeTOK  HEOPraHWYeCKMX  BelecTs  —

WMcnonbsoBanue npumé-
MOB  KOPPEKLMOHHOM
NeAarorMkM Ha ypoKax:

* HarnsgHble Onopbl B
obyueHuu;

® QNTOPWTMbI, CXEMbI,
WabNoH.I;

* nostanHoe ¢opmu-
POBOHME  YMCTBEHHbIX

OEenCTBMK;

¢ onepexatouwee KOH-

CYNbTMPOBAHME no
TPYOHBIM  TEMAM, T.e.
nponeaesTHKA;
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YactHoe 0bweobpasosaTensHoe yypexapeHme

O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-
HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

MeTannos 1 Hemetannos (rpadmta u anmasa),
CNOXHbIX BewecTs (xnopuaa HaTpwsi)

* obecneyeHne 0by-
YaloWweMycs ycrnexa B
AOCTYMHbIX €My BMAAX
AEeATeNbHOCTH

OcHoBHble 3aKO-
HOMEPHOCTU  XK-
MMYECKMX peak-

Knaccndukaums xummyeckmx peakumii no pas-
NUYHBIM MPU3HAKAM (MO YMCIY M COCTABY Y4aCTBY-
IOLLMX B PEAKLMK BELLECTB, NO TENNOBOMY 3P deKTy,

®  QKTMBM3ALMUS no-
3HOBATENbHOM AeaTerb-
HOCTH;

it (4 u.) MO M3MEHEHMIO CTEMEHEN OKUCIEHUS XUMMYECKMX

3/1EMEHTOB, MO OBPATUMOCTH, MO YHACTUIO KATANKU- | ® obecnedeHne nuu-

3aTopa). DK30 1 SHAOTEPMUYECKME PEAKLMH, TEP- | HOCTHO-OPUEHTUPOBAH-

MOXMMMYeckMe ypaBHeHus. [ToHaTMe o ckopocTu | Horo obyuenus (yder

XMMMYeckor peakumu. [oHsTe 06 0BPATUMBIX M | MHAMBUAYQMbHBIX OCO-

HeoBbpPATUMBIX XMMMYECKMX peakumsax. [MoHaTne o | BennocTen  obyuaio-

FOMOTEHHbIX M reTeporeHHbIx peakumsx. Monstue o | wmxcs ¢ 3MP u HOLA);

katanmse. [NoHsTME O XMMMYECKOM PABHOBECHM.

DakTOpBI, BAMSIOLME HO CKOPOCT XUMUYECKOM Pe- | ®  MPAKTUKO-OPUEHTH-

QKUMM M MONOXEHUE XMMMYECKOTO POBHOBECHS. | POBAHHAS HAMPABEH-

OKMCNUTENBHO-BOCCTAHOBUTENbHbIE peakumy, | HocTb yuebHoro npo-

3MIEKTPOHHBIA BANAHC OKMCINUTENBHO-BOCCTAHOBM- | Lecca;

TenbHoM peakupun. CocTaBneHne ypaBHEHMIM OKMC-

NIUTENbHO-BOCCTAHOBMTENbHBIX PEAKUMIA C UCMOMb- | ®  CBA3L MPEAMETHOrO

30BAHMEM METOAA 3MEKTPOHHOrO banaHca. COAEPXAHMUS C XM3HbIO;
XUMMUYECKUI SKCNEePUMEHT:

HemoHcTpaumm: * MpOEeKTUPOBAHME

® MccnepoBaHue 30BUCMMOCTM CKOPOCTU XMMM- | KXM3HEHHBIX KOMMETEH-
YECKOWM PEaKUMM OT BO3AEMCTBMS PA3NMYHBIX | UMt OByyalowerocs;
¢dbakTopos.

e  OnbiTel, MANIOCTPUPYIOLWME NPUMEPBLI OKUCIK- | ®  BKIIOYEHWE  BCEro
TENbHO-BOCCTAHOBMTENbHBIX PEAKUMI (rope- | K1ACCA B COBMECTHYIO
HWE, PeaKLMK PA3NOXEHHs, COEAMHEHNs). AESTENbHOCTb MO  OKA-
Boiuncnenus: 3AHMIO NoMouwn  Opyr

® KOnM4yecTBa BelecTsa, obbema M maccel pea- | ARYTY;

FEHTOB MU MPOAYKTOB MO YPUBHEHUAM XMMMUYE-
CKMX PEaKLMt * NpuBneYeHMe AoNon-
HUTENbHLIX ~ Pecypcos
(cneumansHas  MHAMBMK-
AyQnbHAS NOMOLLb, 06-
cTaHoBka, obopyfnosa-
HWe, ApyrMe BCMOMOra-
TEnbHbIE CPEeACcTBa).
SnekTponuTHye- Teopus snekTponuTMyeckoit auccouma- * OKTMBM3ALMS MO3HA-
CKOS  AMCCOLMQ- | LMK, DnekTponutel 1 Hesnektponutel. Katu- BATENbHOW  AESTEeNbHO-

ums. XuMMHyeckue

OHbl, OHWOHbI. MexaHW3M guccoupaumu se-
WECTB C PA3NMYHBIMM BUAAMM XMMMHYECKOM
cea3n. CreneHb puccoupaumn. CunbHble M

cTH;
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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-

HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

peakuuu B pac-
TBopax (8 u.)

cnabesie snektponutel. Peakumm MoHHoro ob-
MeHa. Ycnoeusi NpoOTeKaHWsi Peakumi WMOH-
HOro OBbMeHa, MOJHblE M COKPALLEHHbIE MOH-
Hble ypaBHeHus peakumit. CBoicTBa KMCNOT,
OCHOBOHMM U CONeN B CBETE MPEACTABIEHUM
06 snekTponuTHyeckon auccounaumnn. Kave-
CTBEHHblE PEeaKUMKM HA MOHBI. [ToHaThe o rma-
ponMse coneu.

XUMMUECKMIA SKCNEPUMEHT:

HemoHcTpaumu:

e lccnepoBaHMe 3neKTPONPOBOAHOCTM PACTBO-
POB BeLLeCcTs, NPOLLEeCCa AUCCOLMALMM KMCNOT,
Lenoyemn m conem (BO3SMOXHO MCMONb3OBAHME

BMAEOMATEPHAIOB).

e OnbiTbl, UANIOCTPUPYIOLLME NPU3HAKM NPOTEKA-
HWSI peakumit MIoHHOro obMmeHa (0bpasosaHue
obpazosaHue

ocanka,
BOAbI).

BblaeneHne raaaq,

e PacnosHasaHue HEOPraHN4YECKNX BeELLECTB C

MOMOLLBIO KOYECTBEHHBIX PEAKLMI HO MOHBI.
JlaboparopHsiit onbiT:

e J3yyeHMe nNPM3HAKOB MPOTEKAHMS PeaKLMM
MOHHOTO OBMEHA B PACTBOPAX 3MEKTPOSIUTOB
(c obpasoBaHMem ocapka, BbAENeHWeM rasa,

obpasosaHuem sogbi)
Mpaktnueckas pabora:

e N2 1. Pelenne skcneprMeHTanbHbIX 304a4 NO

Teme.
Buiuncnenus:
® 10 YPOBHEHUSIM XMMUYECKMX PEeaKLMiM

* obecneyeHue nuy-
HOCTHO-OPUEHTUPOBAH-
Horo obyuenus (yuer
MHOMBUAYQNbHBIX  OCO-
6eHHocTeN  obyuato-

wpxcs ¢ 3MP u HOOA);

* NPOKTUKO-OPUEHTH-
POBOHHASA HAMPOBMEH-
HOCTb Yy4yebHoro npo-
uecca;

® CB43b MpegMeTHOro
COAEPXKAHUA C XU3HbIO,

* MPOEKTUPOBAHME
XM3HEHHBIX KOMMETEH-
Ui obyuatoLerocs;

¢ BKJIlOYEHUEe BCero
Knacca B COBMECTHYIO
0eqaTenbHOoCTb NO OKa-
30HUIO nomouwu  apyr

Apyry,

* npuBReveHne  Ao-
MOSHUTENbHBIX  pecyp-
coe (cneupanbHas umH-
AMBUAYQIbHAS MOMOLLb,
obcraHoeka, obopyao-
BAHWe, ApYrHe BCMOMO-
ratenbHble cpeacTea).

Paspen 2. Hemerannel u nx coeguuenus (25 uacos)

O6uwas xapakre-
PUCTHKA XMMMYe-
CKMX  3NIeMEeHTOB
VIlA-rpynns.  Ta-
norexsl (4 y.)

O6was  XapaKTEPUCTUKA  TANOreHOoB.
OcobeHHOCTH CTPOEHMS QTOMOB, XAPAKTEpP-
Hble cTenenu okucnenums. CTpoeHne u Pusm-
Yeckme CBOWCTBA NPOCTbIX BELLECTB — ranore-
HOB. XMMMYECKMe CBOWMCTBA HA Npumepe
Xnopa (B3aMMOAENCTBME C METANNAMM, HEME-
Tannamu, weno4amu). Xnoposogopoa. Cons-
Has KUCNOTA, XMMMUYECKME CBOMCTBA, MoJyye-
Hue, npumeHeHue. [leiicTBre xnopa u xnopo-
BOJOPOAC HA OPraHM3m yenoseka. BaxHei-
LiMe XNOPMAbl U UX HOXOXAEHME B NPUPOAE.

XMMHYECKUH SKCMEPUMEHT:

® QKTMBM3AUMA NO3HA-
BATENIbBHOM [LOEATENbHO-
cTH;

* obecneyeHne nuy-
HOCTHO-OPUEHTUPOBAH-
Horo obyuyenus (yuer
MHAMBUAYQSbHBIX  OCO-
6enHocTeit  obyuato-

wmxcs ¢ 3MP u HOLA);
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YactHoe 0bweobpasosaTensHoe yypexapeHme

O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-

HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

HeMoHcTpaumm:
OnbiTbl, oTpaxatowpe puanyeckne U Xumuye-

CKME CBOMCTBO rASIOTEHOB U MX COEOUHEHUM

(BO3MO)KHO MCnonb3OBAHME BUMAeOMATEPUA-

nos).

e OsHakomneHue c obpasuamm xnopmaos (rano-

reHnaoB).
JlaboparopHbiit onbiT:

e lM3yyeHne coicTB consiHoi kucnotsl. [pose-
AEHME KOYECTBEHHbIX PEAKUMA HA XIOPMA-

MOHDI.
Mpaktyeckas pabota

e N2 2: [NonyyeHne consHoW KUCNOTbI, U3yyeHHe

€e CBOMCTB.
Boiuvcnenus:

® 10 YPOBHEHMSIM XMMMYECKMX PECKLMMK, ecnu

OAUH N3 pedareHTos AaH B n3bbiTke

* MPAKTUKO-OPUEHTH-
POBAHHAS HAMPOBIEH-
HOCTb yuebHoro npo-
uecca;

® CBfI3b NpegMeTHoOro
COAEPXKAHUA C XU3HbIO,

* MPOEKTUPOBAHME
XM3HEHHBIX KOMMETEH-
Ui obyuatoLerocs;

* BK/IIOYEHME  BCEro
KNacca B COBMECTHYIO
AESTeNbHOCTb MO  OKa-
30HMIO MOMOLM  ApYyr

Apyry,

* npueneyeHue  po-
MOSHUTENbHBIX  pecyp-
coe (cneupanbHas k-
AMBUAYQIbHAS MOMOLLb,
obcraHoeka, obopyao-
BAHWE, APYrMe BCNOMO-
ratenbHble cpeacTsa).

O6was xapakre-
PUCTUKA XMMMue-
CKMX 3NEMEHTOB
VIA-rpynnsi.
Cepa u ee coean-
HeHua (6 u.)

O6was xapaktepuctmka snemeHTtos VIA-
rpynmnbl. OcoBEHHOCTM CTPOEHMS ATOMOB, Xa-
pakTepHble cTeneHn okucneHms. CtpoeHue u
du3mMyeckne CBOMCTBA MPOCTHIX BELLECTB —
KMCNopoaa 1 cepbl. AnnoTpornHsie mogndmka-
UMM KMCNIOPOAA M cepbl. XMMMUYECKMe CBOW-
ctBa cepbl. CepoBopopopn, cTpoexne, puam-
yeckMe M xumuyeckne ceoictea. Oxcuapl
cepbl KaK NPEACTABUTENM KMCNIOTHLIX OKCUAOB.
CepHas kucnota, dusmyeckne n Xmmmyeckue
cBoMcTBa (0bLMe KaK NpeacTaBuTens KNacca
KMCNOT M cneunduyeckue). Xumuueckue peak-
UMM, NEeXAlle B OCHOBE MPOMBILUNIEHHOTO
cnocoba nonyyeHust cepHoit kucnotel. [pu-
meneHne. Conn cepHOM KUCNOTbI, KAYECTBEH-
HOs peakums Ha cynbdaT-uoH. HaxoxaeHne
cepbl M ee COeAMHEHMI B Npupode. Xnumuye-
CKOE 3arpsi3HeHMe OKPYXAlolei cpeapl co-
efMHEHUAMM cepbl (KMCnoTHBIE moXaM, 3a-
rpsi3HeHe BO3AyXd M BOJOEMOB), cnocobbi

® OKTUBU3ALMSA MO3HO-
BATENbHOW [OesTeNbHO-
CTH;

e obecneyeHme M-
HOCTHOOPHUEHTUPOBAH-

HOro obyueHus (yuer
MHOMBUAYQSbHBIX  OCO-

6enHocTeit  obyuato-
wmxcs ¢ 3MP u HOOA);

* NPAKTUKO-OPUEHTH-
POBAHHAS HAMPOBEH-
HOCTb Yy4ebHoro npo-
uecca;

® CBA3b npeaMeTHoro
COAEPXAHUA C XN3HbIO,;
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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-

HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

€ro NPeaoTBPALLEHMS.
XUMMUYECKHMI SKCNEPUMEHT:
HeMoHcTpaumm:

e OsHakomneHne ¢ 0bpasLAMM cepbl M ee Co-
enMHEHUAMM (BO3MOXHO MCMOMb3OBAHME BU-

AeoMaTeprarnos).

e HabniopeHne npouecca obyrnmeanus caxapa
nop AeMCTBMEM KOHLEHTPUPOBAHHOW CEpPHOM

KHUCNOThI.
JlaboparopHbie onbiTbi:

® J3yyeHne XMMMUYECKMX CBOMCTB pa3baBneHHoOM

CEePHOM KUCMOTbI.

e [IpoBeaeHne KOYECTBEHHOM PEAKLMM HA Cyb-
baT-1oH 1 HabnoaeHWe NPM3HAKA ee NPOTeKa-

HUA

* IPOEKTUPOBAHME
XM3HEHHbBIX KOMMETEH-
Ui obyuatoLerocs;

* BKJIIOYEHUE BCEro
KNacca B COBMECTHYIO
AesTeNbHOCTb MO OKa-
3GHWUIO MOMOLWM  [pYr

apyry;

* npueneyeHMe  Jo-
MOAHUTENbHBIX  pecyp-
cos (cneupansHas wMH-
AMBUAYQIbHAS MOMOLLb,
obcraHoeka, obopyao-
BAHWe, APYrHe BCMOMO-
raTtenbHble CPeAcTsal).

O6was xapakre-
PUCTHKA XMMMYe-
CKMX  3NEMEHTOB
VA-rpynnei. Asor,
docdop 1 nx co-
eanHenus (7 u.)

O6was xapaktepuctuka snemeHTos VA-
rpynnsl. OcobeHHOCTU CTPOEHMsSt ATOMOB, Xa-
POKTepHble CTeneHu okucnewus. Asor, pac-
NPOCTPAHEHKE B NPUPOAE, PU3MYECKME U XK~
Munyeckne ceoiictea. Kpyrosopot asota B
npupoae. AMMKUOK, ero pusnyeckne n XMMu-
YeCcKMe CBOMCTBA, MOSTyYEHME U MPUMEHEHME.
Conn ammonus, mnx busMyeckne M Xumuye-
CKMe CBOMCTBA, npumeHeHne. KayectseHHas
PeaKkums Ha MOHbI AMMOHMS. A3OTHaS KMC-
nota, ee nonyyexue, Gpuanyeckme U XMmmye-
ckue cBoicTBa (obwme KaK NpepcTaBuTens
KNACca KUCnoT U cneunduyeckme). Mcnonbao-
BOHME HUTPATOB M CONEN OMMOHMS B KAYECTBE
MUHepanbHbIX yaobpenwuit. Xumuyeckoe 3a-
rpsi3HEHWME OKPYXAlOLel cpefbl CoefnHeH!-
SIMM 030Ta (KMCNIOTHBIE AOXAM, 3Arps3HEHME
BO3ayxa, nousbl u Bogoemos). Pocdop, an-
noTpornHele Moaudukauum dochopa, busu-
yeckue n xnmmnyeckune ceoitctea. Okena poc-
dopa (V) u dpocdopHas kucnora, ¢uamnue-
CKME M XMMMYECKME CBOWCTBA, MOJNy4YeHMe.
Mcnonb3osarne pocdaTtos B kayectse MUHE-
PasbHbIX YAOOPEHMA.

XMMHYECKHMH SKCMEePUMEHT:

HeMoHcTpaumm:

YeenuueHne BpemeHH,
NAGHUMPYEMOro Ha no-
BTOpPEHME M nponenes-
TMYeckyto pabory.

NpoekTnpoBaHue
HOpsBy C OCHOBHbIMM
obpasoBaTenbHbIMM 30-
ACYAMM  MHOMBUAYQSb-
HbIX
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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
CopepxaHue yuebHoit TeMbl (anpakTueckne ean- | yue6Horo matepuana

HULbI) ans obyu-csi ¢ 0cobbiMM
obpazosarenbHLIMMU
noTpebHoCTIMM

Paspensi, TeMbl

e OsHakoMmneHne ¢ PU3MYECKUMM CBOWCTBAMM
a301a, $ochopa u 1Ux coeanHeHwit (BoamoxHo
MCNONb30OBAHME BUAEOMATEPUANOB).

e OsHakoMneHune c 06paA3LAMM A30THBIX U Poc-
bopHbIX yROBPEHHH.

e [lonyyenne, cobupaHue, pacnosHaBaHWE M
M3y4eHne CBOMCTE OMMMAKA.

e BsauMopeicTBMe KOHLEHTPUPOBAHHOM O30T-
HOM KMCNOTbI C Meabio (BO3MOXHO MCMONb30BA-
HWE BUOEOMATEPMANOB).

JlaboparopHsie onbiThi:

e [lpoBeneHne KQYECTBEHHBIX PEAKLMM HA MOH
OMMOHMsE U GOCcdAT-MOH, U U3yYEHUE NPU3HA-
KOB MX MPOTEKAHMS.

MpakTuyeckas pabota

e N2 3:[lonyyeHMe aMMMOKQ, M3yYeHWUe ero

CBOMCTB.
Beiuncnenus:
® MO YPOBHEHMSM XMMUYECKMX PEaKLMH

O6bwas xapakre- O6was xapaktepuctmka snemeHTtos |VA-
pUCTHKG XMMMue- | Tpynnbl. OcobBeHHOCTU CTPOeHMS aTOMOB, Xa-
CKMX 3neMeHToB | POKTEPHbIE CTENEHM OKUCneHus. Yrnepoa, an-
IVA-rpynnbi. Yrne- | 1OTPOMHbIE  MommKaumm, pacnpoctpaHe-
POL M KpeMHuit 1 | H1€ B mpupoae, du3MYeckme U XMMMYecKue
MX coempHeHus (8 | CBOMCTEA. Ancopbuus. Kpyrosopor yrnepoaa
4 B npupoae. Okcuppl yrnepoaa, ux busmue-

CKMe M XMMMYECKMe CBOMCTBA, AEHCTBME HA
XMBblE OPraHM3Mbl, MOMY4YEHUE WU MPUMEHe-
Hue. DKonornyeckune npobembl, CBA3AHHbIE C
okenpom yrnepoaa (IV), runotesa rnobans-
HOrO MOTEMMEHMUS KNMMATA, NMAPHUKOBBIA 3¢b-
¢dekT. YronbHas KMCNoTa u ee conu, Mx Gpusu-
YecKMe U XMMMYECKME CBOMCTBA, NOMy4EHUE 1
npumereHune. KavectseHHas peakums Ha Kap-
H6oHaT-1oHbI. McnonbsosaHue KapbOHATOB B
ObITy, MEOMUMHE, MPOMbILLNIEHHOCTU U CEflb-
ckom xo3sicTee. [lepBOHOYANbHbIE MOHSTMUS
06 OpraHMyeckmx BeLLEeCTBAX KAk O coefmnHe-
HUSIX YINepoaa (MeTaH, 3TaH, 3TUNEH, aueTu-
NeH, TAHOM, MMLEPHH, YKCYyCHas KMcnota).
MpupoaHble  MCTOYHWMKM  YrNEeBOAOPOLOB
(yronb, npupogHbii ras, HedTs), NPoayKTbl 1X
nepepabotkn (6eH3nH), Mx ponb B BbITy M
npombineHHocTH. MoHaTne o Buonornyecku
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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-
HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

BOXKHbIX BELLECTBAX: XMpax, benkax, yrneso-

AAX — M UX POSIU B XM3HM Yenoseka. Matepu-

QnbHOE EAMHCTBO OPraHUYECKMX U HEOPTaHM-

yeckux coeamHenunit. Kpemhui, ero dusnye-

CKME M XMMMYECKME CBOMCTBA, MOMyYEHUE W

npumeHerne. CoeanHeHNs KPEMHMS B Npu-

poge. Obwue npepctasneHnss ob okcupe
kpemhus (IV) u kpemHueson kucnote. Cunu-

KQTbl, MX MCMOMb3OBAHKME B ObITY, MEAULMHE,

NPOMBILNEHHOCTU. BakHeiwume crpowutens-

Hble MATEPMANbI: KEPAMMKA, CTEKNO, LIEMEHT,

6etoH, xenesobetoH. [Mpobnemsl Hesonac-

HOrO MCMOMb30BAHMS CTPOUTENBHBIX MATEPMA-

NOB B NOBCEOHEBHOM XM3HM.

XUMMUYECKHMI SKCNEePUMEHT:
HeMoHcTpaumm:

e Mogenu KpuUCTanIMYeckmnx peLeTok anmasa,
rpaduta, bynnepeHa.

e OsHakoMnexue ¢ npoueccom aacopbumu pac-
TBOPEHHbIX BELLECTB AKTUBUPOBAHHBIM YrIEM M
YCTPOUCTBOM NPOTMBOrasa.

e OsHakomneHue C NpPOAYKUMEN CUIMKATHOM
npomeiwneHHocT  (Bupeomarepumansi:  cunu-
KQTHOS! MPOMBILLAIEHHOCTb).

e Mopgenu monekyn opraHM4eckmnx BeLLEeCTB.
JlaboparopHsiit onbiT:

e [lonyyeHue, cobupaHue, pPaCMO3HABAHME M
M3y4eHMe CBOMCTB YINeKMCoro rasa.

e [lpoBeneHune KOYECTBEHHBIX PEAKLMIA HA Kap-
HOHAT U CUNUKAT-UOHBI U U3YYEHME NPU3HAKOB
MX NPOTEKAHMS.

Mpaktueckme pabortsi:

e N2 4. [MonyyeHue yrnekucnoro rasa, usydeHue
€ro CBOMCTB.

e N2 5. PeweHne skcnepuMEHTANbHbIX 30AAY MO
Teme «BaxHellume HemeTannbl U UX coepmHe-
HUA».

Buiuncnenus:

® 10 YPOBHEHMSM XMMUHYECKMX PEaKLMHM

Paspen 3. Metannsi u nx coegurenns (20 yacos)

O6buwme ceoiicTea
Mmetannos (4 u.)

O61was XapaKTEPUCTUKA XMMUYECKMX SNEMEH-
TOB — METANINIOB HO OCHOBAHMM MX NONOXeHMs B [e-
PMOAMYECKON CMCTEME XMMMYECKMX 3SNIEMEHTOB
O.N. MeHpeneesa u ctpoenus atomos. CrpoeHue
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YactHoe 0bweobpasosaTensHoe yypexapeHme

O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-
HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

metannoe. Metannuyeckas ces3b M MeTanIM4YecKast
KPUCTOANNMYECKAs PELIeTKA. DNEKTPOXUMMUYECKUI
psn HanpsikeHwit metannos. Puanueckme u xumu-
yeckue csoitctea metannos. Obuwe cnocobsbl no-
nydenus metannos. lNoHsTne o kopposun mertan-
NIOB, OCHOBHbIE CMOCODbI 3ALLMTBI UX OT KOPPO3UM.
Cnnaebl (cTanb, yyryH, plopanioMuHmii, 6poHsa) u
MX MPUMEHEHWME B BbITY M MPOMBILNEHHOCTM.
XUMMUECKMIA SKCNEPUMEHT:
HemoHcTpaumu:
e O6pasLbl METANNOB U CMIABOB.
® MsyyeHne pe3ynbTatoB KOPPO3WUM METAIOB
(BO3MOXHO MCNONb30OBAHME BUAEOMATEPMA-
nos).
JlaboparopHbie onbiTbi:
e OsHakomneHne ¢ oOBPA3LAMM METANNOB M
CMNaBoB, MX GU3NYECKMMU CBOMCTBAMM.
Boiuncnenus:
® MO YPOBHEHMSIM XMMWYECKMX PEAKLMiA, ecnu
OOMH M3 PEAreHTOB COAEPXMT NPUMECH

BaxHeiwmne Me-
TQNAbI U UX COey-
Henus (16 u.)

LLenoyHbie meTannsi: nonoxexue 8 lNepuoan-
YyecKoM cucteme xnummueckmx snementos .M. Men-
AeneeBd, CTPOEHME MX ATOMOB, HOXOXAEHHUE B MPU-
poge. Puanueckne M xmmuuyeckue CBOMCTBA (Ha
npumMepe HaTpus U kanms). Okeuasl U TMAPOKCHUASI
HaTpus U Kanus. [IpUMeHeHMe WenoyHbIX MeTannos
M ux coegmHeHmi. LLlenouyHosemenbHble MeTansbl
MQrHUi 1 Kanbuuii: nonoxexune e [eproanyeckon
cucteme xumudeckmx snementos .M. Menpene-
€B0, CTPOEHME X ATOMOB, HOXOXAEHWE B MPUPOAE.
®usmueckme U XMMMYECKME CBOMCTBA MArHUS WU
kanbums. BaxHelumne coegmuenns kanbums (okema,
rmppokeumg, conu). XectkocTb Bogsl M cnocobbl ee
ycTpaHeHus. AntomuHuit: nonoxenne B lNepuoau-
YyeckoM cucteme xmmmueckmx anementos .M. Men-
LeneeBd, CTPOEHWE OTOMO, HOXOXAEHME B Mpu-
pone. Pusnyeckme U XMMUYECKME CBOMCTBA QJtO-
MuHMS. AMdoOTepHbIE CBOMCTBA OKCMAD M TMAPOK-
cupa antomuuns. Xeneso: nonoxenue B Nepropy-
YyeckoM cucteme xummueckmx anementos .M. Men-
LeneeBd, CTPOEHWE OTOMO, HOXOXAEHMEe B Mpu-
pone. Pusnueckne U XMMHUYECKME CBOMCTBA Xe-
nesa. Okeumapl, rmapokeuasl U conm xenesa (I1) u
xenesa (Ill), ux coctas, ceoiictea 1 nonyuexue.

XUMMUYECKHMI SKCNEPUMEHT:
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YactHoe 0bweobpasosaTensHoe yypexapeHme

O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspensi, TeMbl

CopepxaHue yuebHOM TeMbl (anMpakTHueckre eau-
HULbI)

XapakrepucTuka Tex-
HONOTrMH apANTaALUMM
yyebHoro matepuana
ans obyy-cs ¢ 0cobbiMu
obpazosarenbHLIMMU
noTpebHoCTIMM

HeMoHcTpaumm:

e  OcobeHHOCTU B3OMMOZENCTBUS OKCMAO KQslb-
LMsi M HOTPMS C BOROM (BO3MOXHO MCMONb30Ba-
HWE BUAEOMATEPMANOB).

e  OKpawWKBaHKME MNIAMEHU MOHAMM HATPMS, KO-
nMS M Kanbums (BO3MOXHO MCMONb3OBAHWE BU-
AeoMaTeprarnos).

® MccnepoBaHue CBOMCTB XECTKOM BOAHI.

e [lpouecc ropenus xenesa B kucnopoge (Bos-
MOXHO WMCMONb3OBAHKME BUAEOMATEPHUANOB).
JlaboparopHsie onbiThi:

o [lpoBeneHue KaYECTBEHHBIX PEAKLMIA HO MOHBI
(Maruus, Kanbuus, QRIOMUHUS, LMHKA, Xenesa
(1) m xenesa (lIl), mean (Il), onucanme npmsHa-
KOB MX NPOTEKAHMSI.

* Mccneposanne amdpOTepHbIX CBOMCTB MMAPOK-
CMAA ANIOMUHMS U TMAPOKCHAA LMHKA.
Mpaktuyeckme pabortsi:

e N2 6. XecTtkocTb BOAB M METOAbI €€ YCTpaHe-
HUS.

e N2 7. PelweHne skcnepuMeHTANbHbIX 30404 MO
Teme «BaxHelume meTannsl U X CoeamHeHMs».
Bbiuncnenus:

® 10O YPOBHEHWSIM XUMWMYECKWUX PECKLMH, eCcnu
OOMH U3 PEAreHTOB ACH B M3BbLITKE MK coaep-
XWT npUMecy;

®  MQACCOBOW AONM BLIXOAA NPOAYKTA PEAKLMM

Paspen 4. Xumus 1 okpyxaiowas cpeaa (3 yacal)

XvMusa 1 okpyxa-
lowas cpepa (3

u.)

Bewectea » MaTtepuansl B noBcemHeBHOM
XM3HM yenoseka. besonacHoe mcnonb3oeaHue Be-
LLeCTB M XMMUYECKMX peakumi B beity. MNepsas no-
MOLLb MPU XMMHUYECKMX OXOTax U OTPABAEHUSX. XK~
MMYeCcKoe 3arpsisHeHre okpyXatoLweit cpeasl (npe-
AeNbHAS BOMYCTUMAs KOHUEHTpauus BelecTs. Ponb
XMMUK B PELLEHUM SKOMOTUYECKMX Npobrem.

XUMMUYECKMI SKCNEepUMEHT:

HeMoHcTpaumm:

e Wayyenne obpasuos Matepuanos (crekno,

CM/IOBbI METANIOB, MONIMMEPHbIE MATEPUAnbI)

Pe3epBHoe Bpems (3 yaca)

OBLLEE YNCO YACOB MO NMPOIPAMME (68 yacos)
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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

Paspen 2. MnanmpyeMmbie pesynbTaTel OCBOEHMs YUe6GHOro NpeamMeTd, Kypea, B TOM YMCIE C YYETOM
paboyeit nporpaMMbl BOCTIUTAHMS

1. JluyHocTHbIE OBpasoBaTenbHble pesynbTarsl

JIM4HOCTHbIE Pe3ynbTaThl OCBOEHMS MPOrPAMMBI OCHOBHOTO 0bLLEro 06pa30BaHMS OCTUTAIOTCS
B XOAe OBY4YeHMs XMMWUM B eAMHCTBE Y4ebHOM 1 BOoCnUTATENbHOM AesTensHocTn OpraHnaaumm B co-
OTBETCTBMM C TPAAULMOHHBIMM POCCUMICKMMU COLMOKYNbTYPHBIMM M Iy XOBHO-HPOBCTBEHHbBIMM LiEH-
HOCTSIMM, MPUHSTLIMM B OBLLECTBE NPABUAAMM M HOPMAMM MOBEAEHMS 1 CMOCOBCTBYIOT MPOLECCAM
CAMOMO3HAHMS, CAMOPA3BUTHS U COLMANM3ALMM OBy aIOLLMXCS.

JIM4HOCTHBIE pe3ynbTaTbl OTPAXAIOT CPOPMUPOBAHHOCTb, B TOM YUCTIE B YACTH:

Matprortnyeckoro socnuTaHus

1) LEHHOCTHOrO OTHOLLEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HOYHYHOMY
HOCNeamio, MOHUMAHMS 3HQYEHMS XMMUYECKOM HOYKM B XM3HU COBPEMEHHOTO ObLLECTBA, CMo-
COBHOCTM BNOAETb [OCTOBEPHON MHPOPMALMEN O NEPEOBbIX HOCTUXKEHMSX U OTKPBITUSIX MUPO-
BOW M OTEYECTBEHHOW XMMWM, 3AMHTEPECOBAHHOCTM B HAY4HbIX 3HAHMSIX 06 YCTPOMCTBE MMPA M

obuecTsa;

lpaxpaHckoro BocnuTaHms

2) npepcTaBnenus 0 CouManbHBIX HOPMAX M MPABUAGX MEXITMYHOCTHBIX OTHOLLEHMUM B KONNEKTUBE,
KOMMYHMKATUBHOM KOMMETEHTHOCTH B OBLLECTBEHHO NONE3HOM, Y4eBHO-UCCNEROBATENLCKOM, TBOP-
4eCKOM M APYru1X BUAOX AEATENbHOCTH; FOTOBHOCTU K PA3HOOBPA3HOW COBMECTHOM AESTENbHOCTM
MPM BbINONHEHWUM Y4ebHbIX, MO3HABATENbHbLIX 3QAAY, BLIMOIHEHUU XMMUYECKMX SKCMIEPUMEHTOB, CO-
3A0HMM Y4ebBHbIX NPOEKTOB, CTPEMIEHMS K B3AMMOMOHUMAHMIO 1 B3AMMOMOMOLLM B MPOLLECCE STOM
y4ebHO AesTENbHOCTU; TOTOBHOCTM OLEHMBATL CBOE NOBEAEHWUE M MOCTYMKM CBOMX TOBAPMLLEH C NO-

3NUMN HOPABCTBEHHbBIX M NPABOBbLIX HOPM C y‘-IéTOM OCO3HAHMS NOCNEeaCTBUM NOCTYNKOB,;

LleHHOCTM Hay4HOrO NO3HAHMS

3) MMpOBO33peHUYEeCKMX NPEaCTABAEHU O BELLECTBE M XMMUYECKON PeaKLyM, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKM U COCTABASIOLLMX OCHOBY AS MOHUMAHMS CYLLLHOCTM HAYY-
HOM KAPTUHbI MMPA; NPEACTABAEHNUI 06 OCHOBHBIX 30KOHOMEPHOCTAX PA3BUTUS MPUPOALI, B3AUMO-
CBA3AX YENOBEKA C MPMPOAHON CPefioM, O PONU XMMUM B MO3HAHUM STUX 30KOHOMEPHOCTEN;

4) no3HOBATENbHBIX MOTUBOB, HOMPOBAEHHBIX HO NOAYYEHME HOBBIX 3HOHMI MO XMMUHK, HEOBXOaM-
MbIX 15 OBbSICHEHMUS HABNIOAAEMBIX MPOLECCOB U SBNEHMUI;

5) nosHaBaTenbHOM, MHPOPMALIMOHHOM U YUTATENBCKOM KYSbTYpPbl, B TOM YUCNE HABBIKOB
camocTosTeNnbHOM paboThl € y4ebHBIMU TEKCTAMM, CMPABOYHOM NIMTEPATYPOM, AOCTYNHBIMM TEXHMUYE-
CKMMM CPEACTBAMM MHPOPMALMOHHBIX TEXHONOTUH;

6) MHTepeca k 0byueHMIO M NO3HAHMIO, MOBO3HATENEHOCTH, FOTOBHOCTM M CMOCOBHOCTH K
CamMoobpa3oBAHMIO, MPOEKTHOM M UCCIEAOBATENBCKOM AESTENBHOCTH, K OCO3HAHHOMY BbIGOpY

HAMPABIEHHOCTU M YPOBHS ODY4EHMs B [ANbHEMLLEM;

DopMHPOBAHMS KyNbTyphLI 340POBbS
7) OCO3HAHMS LEHHOCTM XM3HM, OTBETCTBEHHOTO OTHOLLEHMS K CBOEMY 3[,0POBbIO, YCTAHOBKM

HQ 3[,0POBbI 06PA3 XM3HM, OCO3HAHMS NOCNEACTBUIM U HENPUSITUS BPEAHBIX MPUBbIYEK
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(ynotpebnenus ankorons, HOPKOTUKOB, KypeHusi), HeobxoanmocTh cobniogeHus npasun bes-
OMACHOCTM NPMU 0BPALLEHNU C XMMUYECKMMM BELLECTBAMM B BbITY M PEANIBHOM XU3HM;

Tpymosoro BocnuTaHus

8) uHTepeca K NPAKTUYECKOMY M3YyYeHMIO NPOodeccHit M TPYAQ PA3NMYHOMO POAQA, YBAXEHHE K
TPYAY M Pe3ynbTATAM TPYAOBOM AESTENBHOCTH, B TOM YMCIIE HO OCHOBE MPUMEHEHUS NPEeaMET-
HbIX 3HOHMIA MO XMMMKM, OCO3HAHHOTO BLIGOPA MHAMBMAYANLHOM TPAEKTOPUM MPOAOIIKEHMS
0B6pa30BAHMS C YHETOM IMHHOCTHBIX MHTEPECOB M CMIOCOBHOCTH K XMMMM, OBLLECTBEHHBIX MH-
TEPECOB M NOTPEBHOCTEN; YCNeLWHOH

NpPodeCcCcMOHANbHON AESTENBHOCTU M PA3BUTUSI HEOBXOAUMBIX YMEHMI; FOTOBHOCTb QAAMNTUPO-
BATLCS B NPOECCHOHANBHOM CPEeae;

SKONOrM4YeCcKoro BOCMUTAHMS

Q) skonoruyeckmn Lenecoobpa3HOro OTHOLWEHUS K MPUPOAE KAK UCTOUHUKY XM3HWM Ha 3emne, oc-
HOBE €€ CyLUECTBOBAHMS, MOHUMAHMS LEHHOCTM 3A0POBOro 1 BesonacHoro 06pasa XM3HM, OTBET-
CTBEHHOTO OTHOLLEHMSI K COBCTBEHHOMY PU3NYECKOMY M MCUXMHYECKOMY 3[0POBbIO, OCO3HAHMS LiEH-
HOCTU cobniogeHus npasun 6e3onacHoro noeegeHus npu paboTe ¢ BELLECTBAMM, O TAKXE B CUTYa-
LMSIX, YTPOXQAIOWMX 300POBbIO U XU3HU NIoAeN;

10) cnocobHOCTH NPUMEHSITL 3HAHMS, NONYYAEMbIE MPW U3YHEHUU XMMUM, ANS PeLIeHUs 3aAaY,
CBSI3GHHBIX C OKPYXAIOLEeh NPUPOAHON CPEOM, NMOBLILIEHMS YPOBHS 3KOTOrMYECKOMU KYNbTYpPbl, OCO-
3HOHMS
rnobanbHOro XapakTepa 3KONOrMYECKMX NPODBNEM M MyTel UX PELIEHUS NTOCPEACTBOM METOAOB XM-
MUK;

11) 3KONOrMYeCcKoro MbIlLNEHUS, YMEHUS PYKOBOACTBOBATLCS MM B MO3HABATENLHOM, KOMMYHMKA-

TUBHOM M COLMANTIbBHOMN NPAKTHKE.

2. MeranpeaMeTHble pesynbTat

B coctae MeTanpeameTHbiX pe3ynbTATOB BbIAENSIOT 3HAUMMbIE )15 POPMMPOBAHMS MUPOBO33pPE-
HWst obLueHay Hble NOHSTHS (3aKOH, TeOopHs, NPUHLMM, rMNoTe3d, $akT, CUCTEMA, NPOLECC, SKCNepH-
MEHT U Ap.), KOTOPbIE UCMOMb3YIOTCS B ECTECTBEHHO-HAYYHbIX Y4EBHBIX MPEAMETAX M NO3BONSIOT HA
OCHOBE 3HAHMIA U3 STUX NPEAMETOB GOPMMPOBATL NPEACTABNIEHNE O LIENIOCTHOM HAYYHOM KAPTMHE
MMPQ, 1 YHUBEPCANbHbIE Y4ebHble AENCTBUS (MO3HABATENbHbIE, KOMMYHWUKATUBHBIE, PETYNSITUBHbIE),
KoTopble obecneunBatoT GOPMUPOBAHNUE FOTOBHOCTH K COMOCTOSTENIbHOMY MAIGHUMPOBAHMIO M OCY-
LLEeCTBNEHMIO YuebHOM

OeATeNbHOCTMH.

MeTanpeameTHbie pe3ynbsTaThl OCBOEHKS 0BPA30BATENBHON MPOrPAMMBI MO XMMKUMU OTPAXAIOT
oBnageHune YHVIBepCGJ'IbeIMVI NMO3HABATENIbHbIMU ,D,el;'iCTBMﬂMM, B TOM 4YUcCne:
Hnsa 8-ro knacca:

[losHaBaTenbHblE

fpynna 1. YMeHus, CBS3QHHbIE C NPUMEHEHWMEM NIOTMYECKMX OMEPALMIA B KOHTEKCTE YYeBHOM Lenu, B

TOM YMCrie — AJ1 PELlEHNUs LEHHOCTHbIX 30AaY:
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— YMEHMe Ha OCHOBE JIOTMYECKMX OMEPALMI OCYLLECTBASTL CUCTEMATM3ALMIO OBBLEKTOB, MO-
HATUM, IBNEHUM;

— YMEHMEe Ha OCHOBE JIOTMHYECKMX OMEePAaLMit OCYLLECTBASTL ABCTPAKTHO-TEOPETUYECKOE
0606LeHME B KPYre M3YyHaeMbIX AUCLMMINH;

— YMEeHMe OCYLLECTBAATL KINACCUPUKALMIO MO CAMOCTOSATENBHO BIOBPAHHOMY OCHOBAHMIO.

[pynna 2. YMeHus, CBA3aHHbIE C YCTAHOBNEHUEM CBSI3EM MEXAY MOHSTUSMM, B TOM YUCNIE — LLEHHOCT-
HbIMM NOHSITUSAMM:

— YMEeHMe YCTAHABIMBATb CBSI3M MEXAY MOHATUSIMM B LUMPOKOM KpYre COBLITUI M SIBNEHWH;

— YMEeHMe YCTAHABIMBATL MPUYMHHO-CIIEACTBEHHbIE CBA3M MEXAY CODBITUSIMM U SBIEHUSIMM B
KPpYre M3y4aembiX OUCLMMINH, B BbITY;

— YMEHME CaMOCTOATENbHO GOPMYIMPOBATL MMNOTESY, ONPEAENsTh C MOMOLLBIO B3POCIOro
cnocobbl ee AOKA3ATENBCTBA.

[pynna 3. YMeHus, CBI3OHHbIE C OCYLLECTBIIEHMEM YMO3AKIIOYEHMS U [OKA3ATENLCTBA!

— YMeHMe OCyLEeCTBNATbL YMO3AKOYEeHNE NO AHANOINK;
— YMeHNEe CaMOCTOATEJIbHO OCYLUECTBIATb MHAYKTUBHbIE YMO3AKIIOYEHUS;
— YMeHNEe CaMOCTOATENIbHO OCYLLECTBNATb AeAYKTUBHbIE YMO3AKTIOYEHMUS.

Fpynna 4. YMeHus, CBA3QHHbIE C ONEPUPOBAHUEM MOHSTUSIMM, B TOM YMCNIE — LEHHOCTHBIMM:

— YMEHME OTHOCHTb OBBEKT K U3YYEHHOMY MOHSITUIO;

— YMeHMe AaBaTb onpeneneHne NOHATUIO C YHETOM BCeX Tpe6OBOHMﬁ M npasun.

[pynna 5. YMeHMs, CBS3QHHbIE C ONEPUPOBAHMEM 3HAKOBbLIMM CPEACTBAMM B MO3HABATENLHOM Aes-
TENbHOCTH, UM 3HOKOBO-CUMBONMYECKAS AEATENbHOCTD!

~ yMeHue co3nasaTh / Npeobpa3oBLIBATL MOAENHM, CXxeMbl, rpadmyeckme bopmbl NpeacTas-
neHus UHPOPMALMK NS peLleHmst y4eBbHbIX U MPAKTUYECKMX 3040Y;

— YMEHMEe WMCMOonb3OBATb BU3YQsbHbBIE OPrAHM3ATOPbI As 06OBLEHUs, CUCTEMATU3ALMN W
npeseHTaunMmn HPopMaLmK.

KoMMyHUKATHBHBIE

Fpynna N2 1. YmeHus, obecneumnsatolpe nounck u cbop nHdopmaumm:

— YMEHMe MCMOMb30BATH PA3HOOBPA3HbIE MHPOPMALMOHHBIE PECYPChI AJiS PELLEHMs y4eb-
HbIX M NPAKTUYECKUX 30A0Y;

— yMeHMWe oTOUPaTb PENEBAHTHYIO LEeNu MHGOPMALMIO.
Fpynna N2 2. Ymenus, obecneunsaiowme obpaboTky 1 aHAnM3 MHPOPMALMK, B TOM YMCNE C TOYKM
3PEHMs ee LIEHHOCTHOTO COAEPXAHMS:

— YMEHMEe COMOCTOSTENBHO BbIOUMPATH ANS PELLEHMS 3AAAYU PA3NMYHBIE BUAbI YTEHMS U MPU-
MEHSITb €r0 HA MPAKTUKE;

— YMEHUE OPUEHTUPOBATLCA B COAEPXAHUN TEKCTA M MOHUMATL €ro LLeNOCTHbIN CMbICH,

— YMEHMe M3BNeKATb M3 TEKCTA HeOBXoaMMyto MHbOPMALMIO, NPEACTABEHHYIO B TEKCTE B
SIBHOM MNKU HEBLIPAXEHHOM HOPME;
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— YMeHWe MHTEPNPETMPOBATL MHPOPMALMIO C TOYKM 3PEHMS PA3HBIX KOHTEKCTOB (KynbTyp-
HOFO, UCTOPUYECKOTO, COLMANBHOTO, MCUXONOTMYECKOrO);
— YMeHMe onpefennTb OTHOLEHNE K COAEPXAHMIO TEKCTA, KPUTUYECKM OLIEHWUBAS €ro, COOT-
HOCSl CO CBOMM MPEACTABIEHUEM O MUPE.
Fpynna N2 3. YmeHnus, obecneunsaiolme M3NoXeHWe U NPE3EHTAUMIO MHPOPMALMHK, B TOM YMcie —

LeHHOCTHOe obocHoBaHME CBOEM no3nunun:

— YMEHMe UCMOMb30BATbL YCTHYIO M MUCbMEHHYIO PeYb AJ151 BBIDAXKEHMS CBOMX YYBCTB, MbICIEN,
notpebHocTe;

— YMeHMe y4UTbIBATb OCO6eHHOCTVI, pPACCHYUTAHHbIE HA ClTyXOBOE€ BOCMPUATUE: TEMI, TPOM-
KOCTb, MHTOHAUMA, NAY3bl;

— YMEeHMe UCMONb30BATh MPMEMbI MPUBIEYEHUS U YAEPXAHUS BHUMOHMS AYAUTOPUM;

— YMeHMe apryMEeHTMPOBATH CBOKD TOUYKY 3PEHMS HO OCHOBE OCO3HAHHBIX U IMYHO MPUHATBIX
ueHHocTe (nuyHocTHelie YY);

— YMeHMWe co3AaBaTh MHPOPMALIMOHHBIA PECYpPC PA3HOrO TMNa ¢ cobniopeHnem MHPOPMa-
LWMOHHOM TMr1eHsl 1 NPaBKn MHGOPMALMOHHOM Be3onacHoCTH.
Fpynna N2 4. Ymenus, nopgaepxumsatolipe yiebHoe CoTpyAHNYECTBO:

— YMeHue BbIpabaThiBATh M CAOMOCTOSTENIHO YAEPXMBATb NPABUIA COBMECTHOW AESTENbHO-
cTH;

— YMeHMe pas3peLlaTb MPOTUBOPEUMS, BOZHUKAIOLLME B XOLE COBMECTHOM paboThl;

— YMEeHMeE YYUTbIBATb B XOfE 0BCYXAEHUS OTIMYHYIO OT CBOEM TOUKY 3PEHMS.

PerynsatuHele

lpynna N2 1. Ymenus, nosponsiolme ocyLlecTsisTs pednekcuio AeaTeNbHOCTH:

— yMeHMWe onpepensitb r[PaHuLbl CBOEro 3HAHMS/ HE3HAHMS B PAMKAX 30AQ4M, NOCTABAEHHOM
camocTosTenbHo (cuTyatnsHas pednekcus);

— yMeHne oBHAPYXMBATbL B XOAE AESTENBHOCTM 3ATPYAHEHMS M MOHUMATL MX CyTb, ONpeae-
NSiTb NYTU paspeLuenns (cuTyaTueHas pednekcus);

— YMeHWe NPOrHO3MPOBATL KPATKOCPOUHbINM PEe3ynbTaT AesTeNnbHOCTU (nepcnekTuBHas pe-
Ppnekcus);

— YMEeHWEe CaMOCTOSITENbHO OMMUCHIBATL CBOW OMBIT PELUEHUS NMPOBIEMHOM 304044 B BUAE
0606weHHoro cnocoba/anroputma (petpocnektueHas pednekcus);

— YMeHWe C NOMOLLbIO B3POCNOro ONpeaensTb NPHUUMHbI ycnexa /Heycnexa npouecca u pe-
3yNbTATA CBOEM fAesTenbHocTH (petpocnekTueHas pednekcus);

— YMeHWe OCO3HABATb COBCTBEHHbIE LLEHHOCTHLIE OPUEHTUPSI (pednekcus CBOMX NOCTyNKoB
M BEIBOPOB, MYTH BOCTUXEHMS LENIM U PE3YNLTATA HAO OCHOBE LIEHHOCTHBIX 0BPA3LOB, pas-
PABOTAHHBIX CAOMOCTOSITENBHO MM COBMECTHO C B3POCNbIM — nnyHOCTHbIe YY/).

Fpynna N2 2. YMeHus, nosonsioLwme ocyLLeCcTBAsSTb LeNenonaraHne B MHAMBUAYANbHOM 1 rpynmno-
BOM AEeATEeNbHOCTH, B TOM YUCSIE — HO OCHOBE LLEHHOCTEMN:

— YMeHne CTaBUTb LeNb yqe6Hoﬁ 0earenbHOCTM Ha OCHOBE aHanm3a I'IpO6J'IeMHOl;'1 CcUTya-
umn;
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yMeHMWe onpepensiTe ONTMMArbHbIM CNOcob pelueHus y4ebHoM npobneMsl ¢ yHeTom MMeto-
LLIMXCS BO3MOXHOCTEW;

yMeHMe COMOCTOSITENbHO ONPEeAensTh Leflb COBMECTHOM AESTENbHOCTH;

yMeHMe OCYLLECTBASATb LEHHOCTHBIA OHANM3 ANbTEPHATUBHBIX NYTEH AOCTUXEHUS NPeana-
raembix (OCO3HAHHbIX) Lenei M AenaTtb LEHHOCTHbINM BbIGOp (nnyHocTHbie YY)

lpynna N2 3. YMeHus, nossonsiolime oCyLecTBAsTb NIAHUPOBAHME B MHAMBUAYQNBHOM M FPYNNOBOM

0eqaTenbHOCTMU!

yMeHMWe onpepensiTe ONTUMANbHBIA CNocob pelueHus yuebHOM NPoBnembl C yHETOM UMEIO-
LMXCSi BOBMOXHOCTE;

yMeHne GopMynmnpoBaTh 304041, HEODXOAMMbIE 1S AOCTUXEHMS LeNn, UCXOAs M3 XAPAK-
TEPA NPOBNEMBI 1 MMEIOLLMXCS YCIOBMIA;

YMEHME CAMOCTOSTENbHO ONPeaensTb ONTUMANbHYIO NOCNefOBATENLHOCTb AENCTBUI (3a-
AQY) ANst BOCTMXEHMS NO3HABATENbHbIX Lener;

yMeHMe OCYLLECTBASATL MNIAHUPOBAHME rPYNMNOBOM paboTl;

yMeHUe pacnpegensite 0693aHHOCTH B rPyIMe, YYUTHIBAS YCIIOBKS M BO3MOXHOCTM KOXKAOTO
YrleHa KOMAHAI;

YMEHME CAMOCTOSTENbHO BHOCUTb M3MEHEHME B MICH AEATENbHOCTH B COOTBETCTBMM C U3~
MeHeHMeM YCNnoBuH;

yMeHMe CaMOCTOATENBHO OnpeaensTs M bpaTte Ha cebs B rpynne posnb, HEOBXOAUMYIO As
peLLeHNs NMOCTABNEHHOM 30AQ4M.

fpynna N2 4. YMeHus, no3sonsiowme OCyLLECTBASTL OLUEHUBAHWUE B MHAMBUAYANBHOM M rPYNMnoBOWM

AeAaTeNbHOCTHU, B TOM YUCNe — OUEHNMBAHNE HAO OCHOBE LEHHOCTHbIX KPUTEPUEB!

yMeHM1e NPUMEHSITb 30AAHHbIE KPUTEPHM U CAMOCTOSATENBHO GOPMYSIMPOBATL KPUTEPUM A
OLIEHWMBAHMSI CBOEM M YyXOW Y4eBHOM AesiTeNbHOCTH;

yMeHue 6e3 nobyxAeHUs CO CTOPOHbI B3POCOrO OLEHUTL CBOIO Y4ebHYIO AesTenbHOCTb
(camoouenmneanme);

yMeHM1e AaBATb LEHHOCTHYIO OLeHKY CBOMM [€ICTBUSIM M PE3YNbTATY HO OCHOBE CAMOCTO-
STENbHO BBIPABOTAHHBIX LLEHHOCTHBIX KpUTepues (nuuHoctHelie YY)

Fpynna N2 5. YmeHus, nossonsioLume OCyLLeCTBASTb KOHTPOSb M KOPPEKLMIO MHAMBMAYQNBHOM U rpyn-

NOBOM OEATENbHOCTU:

YMEHNE OCYyLLEeCTBNATb KOHTPOb CBOEM OesiTeNIbHOCTU B COOTBETCTBMMU C LLIENbIO U NNAHOM,

YMeHNEe KOOPANHNPOBATL CBOM OENCTBUS NO AOCTUXEHMIO pe3ynbTdTa C OENCTBUIMM apy-

TMX YIEHOB rpynnbl;
YMEHME BHOCUTb HEOOXOAMMbIE IOMOSHEHMS M KOPPEKTUBLI B MAH, CNOCO6 AEHCTBUS;
YMEHME UCMOMNb30BATL MPUEMbI CAMOPErYsLMM C YHETOM MHAMBUAYQNbHBIX CTOCOBHOCTEN;

YMEHME OCYLLECTBASTb LEHHOCTHBIM KOHTPOMb HA MPOTSIXEHWUM BCEX STAMOB MHAMBMAYOSlb-
HOM MNK rPyNNoOBO AesTensHOCTH (nuuHocThble YY).

Hnsa 9-ro knacca:

[losHaBaTenbHbIE
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fpynna 1. YMeHus, CBSI3QHHbIE C MPUMEHEHMEM NOTMYECKMX OMEPALMIA B KOHTEKCTE y4ebHOM Leny, B

TOM YMCrle — OJ1 PELEHNUs LEHHOCTHbIX 30A0Y:

— YMeHWe Ha OCHOBE JTIOTMYECKMX OMePALMit OCYLLECTBAATE CUCTEMATU3ALMIO OBLEKTOB, MO-
HATUM, SBNEHUN;

— YMEHME HAa OCHOBE NOTMYECKMX OMepauuit OCYLLECTBAsTb aBCTPAKTHO-TEOpeTUYecKoe
0606LeHME B Kpyre N3y4aemMbiX AUCLMMINH;

— YMEHMe OCyLLeCTBASTb KNACCUOUKALMIO MO CAMOCTOSITENBHO BLIBPAHHOMY OCHOBAHMIO.

[pynna N°2. YMeHus, CBSI3aHHbIE C YCTAHOBNIEHMEM CBSI3EM MEXAY MOHSTUSMM, B TOM YUCNE — LiEH-
HOCTHBIMM MOHSTUSIMM:

— YMEHMEe YCTAHABIMBATH CBSI3U MEXAY MOHSATUSMM B LUMPOKOM KPYre COBbITUI U IBNEHMH;

— YMEHMe YCTAHABAMBATb MPUYUHHO-CNIEACTBEHHbIE CBSI3M MEXAY COBBITUSIMU U SBIIEHUSIMU B
KPYre M3y4aembiX AUCLMMINH, B BbITy;

— YMEHWE CAMOCTOATENLHO GOPMYIMPOBATL TMNOTESY, ONPEAENTh C MOMOLLBIO B3POCIOro

cnocobbl ee [okKas3aTtenbCTeda.
prnnc Ne3. yMeHMﬂ, CBA3AHHbIE C OCYyLUEeCTBNIeHNEM YMO3IAKIOYEHNA N LOKA3ATENbCTBA:!

— YMEHHKE OCYLLECTBNATb YMO3AKI/IIOYEHME NO AHANOINHU,
— YMEHUE CAMOCTOATEJIbHO OCYLLECTBNATb MHOYKTUBHbIE YMO3AKIIOYEHUS;
— YMEHUE CAMOCTOATEJIbHO OCYLLECTBNATb AEAYKTUBHbIE YMO3AKIOYEHUA.

lpynna N24. YMeHus, cBA3AHHbIE C ONEPUPOBAHMEM NOHSTUSMM, B TOM YUCIE — LIEHHOCTHBIMMU:

— YMEHME OTHOCHTb OBBEKT K U3YYEHHOMY MOHSITHIO;
— YMEHMe [OBATH OnpefeneHne NOHSTUIO C Y4eTOM BCEX TPEOOBAHMIA 1 NPaBMIL.

prnno N25. yMeHMﬂ, CBA3dHHbIE C ONEepUPOBAHNEM 3HAKOBbIMU CPEACTBAMMU B NO3HABATENBHOM Je-
ATENbHOCTHU, NN 3HAKOBO-CUMBOJIMYECKAA OEeATENIbHOCTb!:

~ ymeHue co3naeath / npeobpasoBbiBaTL MOAENH, cxembl, rpaduyecke popmbl npeacTas-
NeHNst UHPOPMALMK NS PELLEHMS YHEBHBIX U MPAKTUHECKMX 3040Y;

— YMEHMEe MCMOMNb3OBATb BU3YQsbHbLIE OPTrAHM3ATOPbI A 06OBLEHUS, CUCTEMATU3ALMU W
npPes3eHTauMmn MHPOPMaLMK.

KoMMYyHUKOTMBHbIE

Fpynna N2 1. Ymenus, obecneunsatowme nomck u cbop MHpopmaumu:
— YMEHMEe MCMOMb30BATh PA3HOOBPA3HbIE MHPOPMALMOHHBIE PECYPCh IS PELLEHMs y4eb-
HbIX M MPAKTUYECKMX 30A0Y;
— yMeHMWe oTOUpaTh PENEBaHTHYIO Lenu MHGOPMALMIO.
Fpynna N2 2. Ymenus, obecneunsaiowme obpabotky 1 aHANM3 MHPOPMALMM, B TOM YMCNE C TOYKM
3pEeHMs ee LIEHHOCTHOTO COAEPXAHMUS:
— YMEHME COMOCTOSTENBHO BLIOUPATL AN PELUEHMS 30AAYM PA3NMYHBIE BUAbI YTEHMS M NPU-

MEHATb ero HA NPAkKTHUKe,;
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YMEHME OPUEHTUPOBATLCS B COAEPXAHNUM TEKCTA M MOHMMATbL €r0 LESIOCTHbIA CMbICH;
YMEHWe M3BNEKATb M3 TEKCTA HEODXOAMMYIO MHPOPMALMIO, NPEACTABNEHHYIO B TEKCTE B
SIBHOM MNIU HEBBIPAXEHHOW pOPME;

YMEHUE MHTEPNPEeTUPOBATL MHOOPMALMIO C TOYKM 3PEHUS PA3HBIX KOHTEKCTOB (KynbTyp-
HOrO, UCTOPUYECKOTO, COLMANBHOTO, MCUXONOTUYECKOTO);

YMeHMe onpepenuTb OTHOLLEHME K COAEPXAHUIO TEKCTA, KPUTUYECKM OLEHUBAS €ro, CooT-
HOCS CO CBOMM MNPELCTABIEHUEM O MUPE.

Fpynna N2 3. YmeHnus, obecneunBaiolume U3NOKEHUE U NPE3EHTALMIO MHPOPMALMMK, B TOM YMCe —

LEHHOCTHOE 0b0CHOBAHME CBOEM noO3NUUNn.

YMEHWE UCMONb30BATb YCTHYIO M MUCbMEHHYIO PEYb ANS BBIPAXEHMS CBOMX YYBCTB, MbICTIEH,
notpebHocTew;

yMeHMEe YuMTbIBATb OCOBEHHOCTH, PACCYMTAHHBIE HO CIYXOBOE BOCMPUSATUE: TEMM, FPOM-
KOCTb, MHTOHALMS, NAY3bl;

YMEHME MCMONb30BATL MPUEMbI TPUBAEYEHUS U YAEPXKAHUSA BHUMAHUS QYOUTOPUM;
YMEHWE QPryMeHTUPOBATbL CBOKO TOYKY 3PEHMS HO OCHOBE OCO3HAHHbIX M IMYHO MPUHSTHIX
ueHHocTe (nuuHocTHeie YY[);

yMeHMe co3naBaTh MHOOPMALMOHHBIA PECYPC PA3HOro TUNa ¢ cobniogeHnem nHdopma-
LMOHHOM TUrUeHbl M NpaBun MHGOPMALMOHHOM Be30NacHOCTH.

Fpynna N2 4. Ymenus, nogaepxwmsatolipe yiebHoe COTPYAHNYECTBO:

yMeHMe BbIpabaTbiBOTE M CAMOCTOSTENBHO YAEPXMUBATL NPABMICG COBMECTHOM LESTENbHO-
cTy;
yMeHMWe pa3peLLaTb NPOTUBOPEYMS, BO3HUKAIOLIME B XOAE COBMECTHOM paboThi;

YMEHHME YUMTbIBATb B XOAE OBCYXAEHMS OTIUYHYIO OT CBOEM TOUKY 3PEHMS.

PerynsitueHbie

lpynna N2 1. YMeHus, nossonsiowme ocyLLecTensTb pedpnekcuio AesTenbHOCTH:

yMeHWe OnpepensiTb F[PaHuLbl CBOEro 3HAHMS,/ HE3HAHMS B PAMKAX 30A04M, NOCTABAEHHOM
camocTosTenbHo (cutyatnsHas pednekcus);

yMEH1E OBHAPYXMBATL B XOAE AEATENbHOCTU 3ATPYAHEHUS M MOHUMATb UX CyTb, Onpeae-
NSiTb NYTU paspeLuenns (cuTyaTueHas pednekcus);

YMEHME NPOrHO3MpPOBATL KPATKOCPOUHBIM Pe3ynbTaT AesTeNbHOCTH (nepcnekTueHas pe-
dnekems);

YMEHME COMOCTOSTENBHO OMUCBIBATL CBOM OMbIT pelueHus NpobnemMHoN 30Aa4M B BUAE
0606weHHoro cnocoba/anroputma (petpocnektueHas pednekcus);

YMEHME C MOMOLLbIO B3POCAOro ONPeAensTs NPUUMHbI ycnexa /Heycnexa npouecca 1 pe-
3ynbTATA CBOEH AeATensHOCTH (peTpocnekTusHas pednekcus);

YMEHME OCO3HABATb COBCTBEHHBIE LIEHHOCTHBIE OPUEHTUPBI (pedrekcus CBOMX MOCTYMKOB
M BEIBOPOB, MYTH BOCTUXEHUS LEAN U PE3YNbTATA HO OCHOBE LIEHHOCTHBIX 0BPA3LOB, pas-
PABOTAHHBIX CAOMOCTOSITENBHO MM COBMECTHO C B3POCNbIM — nnyHOCTHble YY/).

lpynna N2 2. YMmeHus, noseonsiolme oCyLLecTBAsSTb LeNenonaraHue B MHAUBUAYQNLHOM U rpynno-

BOM OEeATEeNbHOCTH, B TOM YUCSIE — HO OCHOBE LLEHHOCTEMN:
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yMeHMe CTaBMTb Lienb y4eOHOM AesTENbHOCTU HO OCHOBE AHANM3A NPOBNEMHON CHUTya-
umm;

yMeHMWe onpepensiTe ONTMMArbHbIM CNOcob pelueHus y4ebHoM npobneMsl ¢ y4eTom MMeto-
LLIMXCS BO3MOXHOCTEW;

yMeHMe COMOCTOSITENbHO ONPEAENSTh Lieflb COBMECTHOM AESTENbHOCTH;

yMeHMe OCYLLECTBAATb LEHHOCTHBIM OHANM3 QNLTEPHATUBHBLIX MYTEN AOCTUXEHMUS NPEaa-
raembix (OCO3HAHHbIX) Lenei 1 AenaTtb LEHHOCTHBINA BbIGOp (nnuHocTHbie YY[).

[pynna N2 3. YMeHus, nossonstolme oCyLLecTBAsTb MIAHUPOBAHME B MHAMBMAYANLHOM M FPYNMNOBOWM

0eqaTenbHOCTMU!

yMeHMWe onpeaensiTe ONTUMANbHBIA CNOCob pelueHus yuebHOM NPoBNeMbl C yHETOM MMEIO-
LLIMXCS BO3MOXHOCTEN;

yMeHue GopMynmnpoBaTh 3aAA4M, HEODXOAMMbIE 1St AOCTUXEHMS LeNn, UCXOAs U3 XAPAK-
TEPA NPOBNEMBI M MMEIOLLMXCS YCITOBMIA;

YMEHME CAMOCTOSTENbHO ONpeaensTb ONTUMANbHYIO NOCNefoBATENbHOCT AENCTBMI (3a-
AQY) ANst BOCTMXEHMS NO3HABATENbHbIX Lener;

yMeHMe OCYLLECTBASATL MNIAHUPOBAHME rPYNMNOBOM paboTl;

yMeHue pacnpenensts 0693aHHOCTM B rPYNNe, Y4YUTHIBAS YCNOBMS 1 BOSMOXHOCTM KAXAOTO
4YrleHa KOMAHAI;

yMeHMe CAMOCTOSITENbHO BHOCHUTb M3MEHEHWE B MIIOH AEATENBHOCTH B COOTBETCTBMM C MU3-
MeHeHMeM YCNnoBuH;

yMeHMe CaMOCTOATENBHO onpeaensTs M 6paTte Ha cebs B rpynne posnb, HEOBXOAUMYIO As
PEeLIEHMs NOCTABIEHHOM 3AAA4M.

lpynna N2 4. YMeHus, nossonsiowme oCyLLeCTBASTb OLEHUBAHWUE B MHAMBUAYCNBHOM M rPYNMNOBOWM

AeATENbHOCTU, B TOM YUCne — OUEeHNBAHNE HO OCHOBE LLEHHOCTHbIX KPUTEPUEB!

yMeHM1e NPUMEHSITb 30AAHHbIE KPUTEPHM U CAMOCTOSATENBHO GOPMYSIMPOBATL KPUTEPUM A
OLEHMBOHMS CBOEM U YyXOi y4eBHOM feaTenbHoCTy;

yMeHue 6e3 nobyXaeHus CO CTOPOHbI B3POCIOro OLEHUTb CBOK YYEBHYIO AEATENBHOCTL
(camoouenneanme);

yMeHMe AaBATL LLEHHOCTHYIO OLEHKY CBOMM LEMCTBUSIM M PE3YNbTATY HO OCHOBE CAMOCTO-
STENbHO BBIPABOTAHHBIX LLEHHOCTHBIX KpUTepues (nuuHoctHelie YY)

Fpynna N2 5. YmeHus, nossonsioLume OCyLLeCTBASTb KOHTPOSb M KOPPEKLMIO MHAUBUAYQNBHOM U rpyn-

NOBOM OEATENbHOCTU:

YMEHNE OCYLLECTBNATb KOHTPOJb CBOEW OesTENbHOCTU B COOTBETCTBMU C LENbIO U NJIAQHOM;

YMEHNE KOOPANHNPOBATL CBOM OENCTBUS MO JOCTUXEHUIO pes3ynbTata c LENCTBUAMM apy-

TMX YIEHOB rpynnbl;
yMeHMe BHOCUTb HeOBXOAMMbIE AOMOMHEHMS U KOPPEKTMBBLI B MAH, CNOCOb AeicTBMS;
YMEHWE UCMOmNb30BATb MPUEMbI COMOPETYISILIMM C YHETOM MHAMBUAYQTbHBIX CMOCOBHOCTEN;

YMEHME OCYLLECTBASTb LEHHOCTHBIM KOHTPOMb HA MPOTSIXEHWUM BCEX STAMOB MHAMBUAYOSlb-
HOM MU rPyNNoOBO AesTensHOCTH (nuunHocTrble YY).
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3. I'Ipep.MeTHble pesynbTaTbl OCBOEHMUS yqe6Horo npeameta
I'Iepeqel-lb NnpeaMeTHbIX pe3ynbTaToB

B coctaBe npeaMeTHbIX pe3ynbTATOB MO OCBOEHMIO 0BA3ATENLHOTO COAEPXAHMS, YCTAHOBIEHHOTO
ACGHHOM NMPUMepPHON paboyeir NPOrpaMMON, BEIBENSIOT: OCBOEHHbIE 0BYYAIOLMMMCS HOYYHbIE 3HA-
HUSA, YMEHUS U CNOCOBbI BEeMCTBMM, cneundmyeckue ansa NPeaMeTHon obnactn «Xumus», BUAbI Les-
TENbHOCTH MO
MOMYYEHMIO HOBOTO 3HAHMS, Er0 UHTEPNPETALMM, NPEOOPA3OBAHMIO U MPUMEHEHMIO B PASIMYHbIX
y4€OHbBIX 1 HOBBIX CUTYyQLMSAIX.

NpeameTHble pesynbTaThl OTPAXAT CHOPMUPOBAHHOCTL Y OBYHAIOWMXCS CNEAYIOWMX YMEHMHM:

8 KIIACC

1) packpbIBATb CMBICT OCHOBHBIX XMMUYECKMX MOHSITUI: OTOM, MONIEKYNIA, XUMHUYECKUIA SNIEMEHT,
NPOCTOE BELECTBO, COXHOE BELLECTBO, CMeCb (OAHOPOAHASA U HEOAHOPOAHAS), BANEHTHOCTb, OTHO-
CUTENbHAS ATOMHAS U MOMNEKYNSPHASE MOCCA, KOMIMYECTBO BELLECTBA, MOJb, MONSIPHASE MACCA, MAC-
coBas Aons
XMMMYECKOTO 3IEMEHTA B COEAMHEHNM, MONSIPHBIA OBbEM, OKCUA, KMCIIOTA, OCHOBAHME, COJb, 3MEK-
TPOOTPMULATENLHOCTb, CTEMNEHb OKMCIIEHUS, XMMMYECKAs PeaKLMs, KNACCUPUKALMS PEAKLMIA: peaK-
LM COEAMHEHMS, PECKLMM PA3NOXKEHMS, PEAKLMM 3AMELLEHMS, PEAKLMM OBOMEHA, 3K30- 1 SHAOTEP-
MUYeCcKMe peakLymm; TenNoBor SPPeKT peakLmu; SAPO ATOMA, SNEKTPOHHbIM COW ATOMA, ATOMHAS
opbuTanb, PAAMYC ATOMA, XMMUYECKAsH CBSA3b, MONSIPHAS M HEMONSAPHAS KOBANEHTHAS CBSA3b, MOHHAS
CBSI3b, MOH, KATMOH, QHWUOH, PACTBOP, MOCCOBAS [ONS BELLECTBA (MPOLEHTHAS KOHLEHTPaLMs) B pac-
TBOPE;

2) MANCTPUMPOBATL B3AMMOCBSA3b OCHOBHBIX XMMUYECKMX NOHATHHA (CM. N. 1) 1 NpUMeHsITL 3T no-
HSITUS PM OMUCAHMM BELLECTB U MX NPEBPALLEHMI;

3) MCnonb30BATE XMMMYECKYIO CUMBOMUKY s COCTABNEHMS GOPMY BELLECTB M YPABHEHMIA XUMM-
YECKMX PeaKLmm;

4) onpepnensTb BONEHTHOCTb ATOMOB 31EMEHTOB B BUHAPHBIX COEAUHEHMUSIX; CTENEHb OKUCIEHMS
3/1EMEHTOB B OUHAPHBIX COEANHEHUSX; MPUHAANEXHOCTb BELLECTB K ONPEAENEHHOMY KIACCy COean-
HeHWit No GOPMYNAM; BUA XMMMYECKOM CBSI3M (KOBANEHTHAS M MOHHAS) B HEOPTAHMYECKMX COEAMHE-
HUAX;

5) packpeisats cmbicn [Mepuoamnyeckoro sakora [. V. Menaeneesa: aeMoHCTpUpOBATL NOHMMA-
HWEe NEPMOAMYECKON 30BUCUMOCTH CBOMCTB XMMMYECKMX STIEMEHTOB OT MX nonoxeHus B [Teproanye-
CKOM CMCTEME; 30KOHOB COXPOHEHMS MACCHI BELLECTB, MOCTOSIHCTBA COCTABA, ATOMHO-MOJEKYNSP-
HOrO YYeHMs, 30KOHA ABOraAPO; OMUCLIBATL M XOPAKTEPU30BATL TaBNUuHYo dopmy MNepuoauue-
CKOM CUCTEMBI XMMHUYECKMX 3MIEMEHTOB: PA3NMYATL NOHATUA «rNasHas noarpynna (A-rpynna)» u «no-
6ounas noarpynna (b-rpynna)», mansie u Gonblure neproabl; COOTHOCUTb 0OBO3HAYEHMS, KOTOpPbIE
nmetotcs B Tabnuue «MMeproanyeckas cuctema xumuuecknx anementos [l. M. Mengeneesa» ¢ umc-
NOBBIMW XAPAKTEPUCTUKAMM CTPOEHMSI ATOMOB XMMMYECKMX SNEMEHTOB (cocTas u 3apsa sapa, 06-
Lee YMCIO INEKTPOHOB M PACMPEAENEHHUE UX MO SNEKTPOHHBIM CIOSIM);

6) KnaccupUUMPOBATL XUMUYECKME NEMEHTbI; HEOPTOHUYECKME BELLECTBA; XMMMYECKME PEAKLMM
(Mo uncny 1 cocTaBy yuacTByloWMX B PEAKLMM BELLECTB, NO TENNOBOMY 3ddekTy);

7) xapaktepu3oBatb (onuceiBaTh) 0BLLME XUMUYECKME CBOMCTBA BELLECTB PA3NMYHBIX KIIACCOB,
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NoATBEPXAAS OMMCAHWE NPUMEPAMMU MOJIEKYNAPHBIX YPOBHEHMIA COOTBETCTBYIOLWMX XMMUUYECKMX pe-
QKUUH;

8) nporHoanMpoBaTh CBOMCTBA BELLECTB B 3ABUCHMOCTM OT MX KOYECTBEHHOIO COCTABA; BO3MOXHO-
CTU NPOTEKAHUS XMUMMYECKMUX MPEBPALLEHUA B PA3NIUYHBIX YCITIOBUSX;

Q) BBIMMCNSTL OTHOCHTENBHYIO MONEKYSISIPHYIO M MOMISIPHYIO MOCCHI BELLECTB; MACCOBYIO A0SO
XMMMYECKOTO 3N1EMEHTA NO POPMySie COeAMHEHUS; MACCOBYIO JONIO BELWECTBA B PACTBOPE; NPOBO-
O1Tb PACHETHI NO YPABHEHMIO XMMUYECKOM PEAKLNM;

10) npuMeHsITb OCHOBHbIE ONEPALMM MBICIIUTENBHOM AESTENBHOCTU — AHANU3 U CUHTE3, CPOBHE-
HUe, 060obLEHE, CUCTEMATU3ALMIO, KITACCUPUKALMIO, BbISIBIIEHUE MPUUMHHO-CIIEACTBEHHbIX CBA3EHM
— ANS U3YYEHMS CBOMCTB BELLECTB M XMMUYECKMX PEAKLMUIA; €CTeCTBEHHO-HAYYHbIe METOAbI MO3HAHMS
— HabnopeHue, U3MepeHne, MOGENMPOBAHME, SKCMEPUMEHT (PEearbHbINA M MbICIIEHHBIM);

11) cneposaTs NpaBMAAM NOAL30BAHMSA XMMMYECKOM NOCYAOH M NaBOPATOPHEIM 060PYAOBAHMEM,
a TaKXe NPABUIAaM oBpaLLEHMS C BELLECTBAMM B COOTBETCTBUM C MHCTPYKLMSIMM MO BBIMOMHEHMIO Na-
6OPATOPHBIX XMMUYECKMX OMBITOB MO NOAYYEHMIO M COBUPAHMIO ra3006pa3HbIX BewecTs (Bogopoaa
M KMCOPOAQ), NPUrOTOBNEHMIO PACTBOPOB C ONPeaenéHHON MACCOBOM [OMNEN PACTBOPEHHOTO Be-
WeCTBA; NIAHUPOBATbL U NMPOBOANTE XMMUYECKME SKCMEPMUMEHTbI MO PACNO3HABAHMUIO PACTBOPOB Lie-
NIOYEMN U KUCAOT C MOMOLLBIO MHAMKATOPOB (nakmyc, deHondpTanemH, METUNOPaHX u ap.).

9 KINACC

1) packpbIBaTb CMbICT OCHOBHBIX XMMUYECKMX MOHSTUI: XMMMYECKUI NIEMEHT, ATOM, MONEKYNa,
MOH, KOTUOH, OHMOH, MPOCTOE BELLECTBO, CIIOXHOE BELLECTBO, BANIEHTHOCTb, 31EKTPOOTPULATENb-
HOCTb, CTEMNEHb OKUCIEHMS, XMMMYECKAS PEAKLMSA, XMMMYECKAs CBSI3b, TENNOBOM 3ddeKT peakumm,
MOJ1b, MOISIPHBIA OBBLEM, PACTBOP; NEKTPONMUTLI, HESNEKTPOMNTHI, SNEKTPONUTUYECKAS AUCCOLMA-
Lysl, PEAKLMM MOHHOrO OBMEHA, KATANM3aTop, XMMUYECKOE PABHOBECHE, OBpPATHMbIE U HeOBpPaTK-
Mble PEAKLMM, OKUCIUTENBHO-BOCCTAHOBMUTESbHbIE PEAKLIMM, OKUCIUTENb, BOCCTAHOBUTENb, OKMCIE-
HWe 1 BOCCTAHOBNEHWE, QNNOTPONMS, AMPOTEPHOCTb, XMMMYECKAS CBSI3b (KOBANEHTHAS, MOHHAS, Me-
TQNMYECKas), KPUCTANIMYECKAs PELLETKA, KOPPO3Us METAIIOB, CMIABbI; CKOPOCTb XMMWUYECKOM pe-
akuuu, npepensHo gonyctumast koHuenTpaums (MAK) eewectsa;

2) MAnCTPMPOBATL B3AMMOCBS3b OCHOBHBIX XMMUYECKMX NOHSTUHA (CM. N. 1) 1 NpUMeHsITL 3T1 no-
HSITMS| MPM OMUCAHMM BELLECTB U MX NPEBPALLEHMH;

3) Mcnonb3oBATb XUMUYECKYIO CUMBOMMKY [l COCTABNEHMS GOPMYT BELLECTB M YPABHEHWI XMMM-
YECKMX peaKLmK;

4) onpepensTb BANEHTHOCTb M CTEMNEHb OKMCIEHMS XUMUYECKMX SNEMEHTOB B COEAMHEHMSX Pa3-
JIMYHOTO COCTABA; MPUHAAIEXHOCTb BELLECTB K ONPEAENEHHOMY KIIACCY COEAMHEHMM NO GOPMYNaM;
BMA, XMMMUYECKOI CBA3M (KOBANEHTHAS, MOHHAS, METANNNYECKAS) B HEOPrOHUYECKUX COEANHEHMSX;
3apsiA MOHA MO XMMMYECKOM pOopMyne; XapakTep Cpefbl B BOAHBIX PACTBOPAX HEOPraHUYECKMX CO-
€IMHEHWM, TUN KPUCTAINIMYECKOMN PELLETKM KOHKPETHOrO BELLeCTBa;

5) packpsisats cmbicn MNepuoanyeckoro sakona [l. M. Menaeneesa u ageMoHcTprpoBaTh ero no-
HUMOHME: OMUCHIBATL M XAPAKTEPM3OBATL TABAMYHYIO popMmy [leproanyeckon CUCTEMbI XMMUYECKMX
3NIEMEHTOB: PA3MYATL NOHATUS «rnasHas noarpynna (A-rpynna)» u «nobouHas nogrpynna (b-
rpynna)», mansie u 6onbluMe NepUOAbl; COOTHOCUTE OBO3HAYEHMS, KOTOPbIE MMEIOTCS B NEPUOAMYE-

CKOM TCI6J'II/1LI,e, C YHNCNOBbIMU XAPAKTEPUCTUKAMMU CTPOEHNA ATOMOB XMMUYECKUX SNTEMEHTOB (COCTOB
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W 3apsg 8Apa, obLee YUCNO INEKTPOHOB U PACNPEAENEHUE UX MO NEKTPOHHBIM CNIOSIM); 0BbACHSTL
obLpe 30KOHOMEPHOCTH B

M3MEHEHMM CBOMCTB MIEMEHTOB U MX COEAMHEHMI B NPEENaX MAsbiX NEPUOLOB M IABHbIX NOArPYMM
C Y4ETOM CTPOEHMS X ATOMOB;

6) knaccMbULMPOBATL XMMUYECKME SNIEMEHTbI; HEOPTAHUYECKME BELLECTBA; XMMUYECKUE PEAKLMM
(Mo uncny 1 cocTaBy y4acTBytoWMX B PEAKLMM BELLECTB, MO TENNOBOMY 3 PEKTY, MO U3MEHEHMIO
cTeneHen OKMCIEHUS XUMUYECKMX SNIEMEHTOB);

7) xapakTepuaosats (onuceiBath) obume 1 cneumdrIeckme XMMUIECKUE CBOMCTBA NPOCTBIX U
CNIOXHBIX BELLECTB, MOATBEPXAAS OMUCAHWE NPUMEPAMM MONEKYISPHBIX M MOHHBIX YPABHEHMIT COOT-
BETCTBYIOLLMX XMMUYECKMX PEAKLMK;

8) cocTaensiTb ypaBHEHMS NEKTPONMTUHECKOM AUCCOLMALIMM KUCIIOT, LENOYEN M CONEN; NOSHBIE U
COKPUALUEHHbBIE YPOABHEHMS PEAKLMI MOHHOTO OBMEHQ; YPABHEHMS PEAKLMH, NOATBEPXAAIOLMX
CYLLECTBOBAHME FEHETUYECKO CBSI3U MEXAY BELLECTBAMM PA3NMYHBIX KINACCOB;

Q) packpblBaTb CYLHOCTb OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLI MOCPEACTBOM COCTABEHMS
3NEKTPOHHOTO BANAHCA STUX PeaKLMit;

10) NporHo3snpoBaTh CBOMCTBA BELLECTB B 30BUCMMOCTU OT MX CTPOEHMS!; BOSMOXHOCTM NPOTEKA-
HUSI XMMMYECKMX NPEBPALLEHMHA B PASIMYHBIX YCNOBUSIX;

11) BBIYMCASITE OTHOCHTENbBHYIO MONIEKYNISIPHYIO M MOSISIPHYIO MACCbI BELLECTB; MACCOBYIO AOIO
XMMMUYECKOTO SIEMEHTA MO POPMYIIE COEAMHEHMS; MACCOBYIO [OMIO BELECTBA B PACTBOPE; NPOBO-
[MTb PACYEThI NO YPABHEHMIO XMMUUYECKON PEAKLMM;

12) cnepgoBath NPABMNAM NOMb3OBAHMS XMMMYECKOM NOCYAOM M NABOPATOPHBIM 060PYAOBAHKEM,
a TAKXE NPaBMNam obpaleHus C BELLECTBAMM B COOTBETCTBMM C MHCTPYKLMSIMM MO BbIMONHEHMIO Na-
BOpPATOPHBIX XMMMHYECKMX OMBITOB MO MOMYHEHUIO M COBUPAHMIO rA3006PA3HbIX BELLECTB (aMMMUaKa
W Yrnekucnoro rasay);

13) npoBoanTb peakumm, NOATBEPXACIOLIME KAYECTBEHHBIA COCTAB PA3NMYHBIX BELLECTB: PACMO-
3HABATH OMBITHLIM MyTEM XNOPUA-, Bpomma-, noama-, kapboHat-, docdart-, cunmkar-, cynspat-, rma-
POKCMA-MOHBI, KATUOHbI AMMOHMSI U MOHbI U3YHYEHHBIX METAIIOB, MPUCYTCTBYIOLME B BOAHBIX PACTBO-
PAX HEOPraOHMYECKMX BELLECTB;

14) NpUMEHSITb OCHOBHBIE ONEPALIMU MBICIIUTENBHOM AESTENBHOCTM — AHANMU3 U CUHTES3, CPOBHE-
HWe, 06obLLEHNEe, CUCTEMATU3ALMIO, BbISIBIEHWE MPUYNHHO-CIIEACTBEHHbIX CBA3EH — ANISl U3YYeHMs
CBOJCTB BELLECTB U XUMMHYECKUX PECKLMIA; ECTECTBEHHO-HAYYHbIE METOLB! NO3HAHMS — HabMoAeHHe,

M3MEpPEHUEe, MOLENUPOBAHUE, SKCNEPUMEHT (PEabHBIM M MbICTIEHHBI).

4. Hanpaenenus npoekTHOM 1 y4ebHO-MCCneaoBaTensCKoM AesTensHOCTH 0By HalowmXCs

MprmepHbIA NepeyeHb NpoekToB no y4ebHoi obnactn «Xumusi» B 8-9 knaccax

O6nactb Mpobnema
besonacHoe nutanue. Mtorue obyuatoLmecs UMeIOT NIULLHKMI BEC
Buonoruyeckun aktueHble fO6ABKM B cembe ucnonbayior BAJ] BmecTo nekapcTs.
9 xouy 6bITb CHbHBIM U Mcnonb3yto BALL
BeipawmeaHme kpuctannoe. ObyuatoLmecs XenatoT cAenaTb NoAAPOK CBO-
CHnuKaTHbIM CaA M CUAMKATHbIE MEAY3bl. MMU PYKAMM
XecTtkocTb BOAbI M CNOCODLI €€ yCTPAHEHMS. Mtorue obyuatoLmecs He CneasT 3a YUCTOTOM
CBOErO Tena.
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YactHoe 0bweobpasosaTensHoe yypexapeHme
O6paszosarenbHbli kKommnnekc «Touka byayero»

BnusHue Mopa Ha opraHnsm Yenoseka Obyuatowpmecs He ynotpebnsior mopenpo-
AYKTbI.

KonnougHele pactsopsl M Mx porb B XM3HM Yye- | MHorue obyuatowmecs He NobsT YNCTUTL 3y6bl,

noseka. M YXOXMBATb 30 CBOEW KOXEMN.

MycopHbiit kpusuc. ObyuatoLecs He 304yMbIBAIOTCS O Mycope

BbIPAOATLIBAEMBIM MMMU.
OxpaHa okpyxatouiei cpeabl. Kontpons kade- | MHorue obyudatowmecs ynotpebnsiot sogy m3-

CTBA BOAbI. noA KPaHa.
SKcrnepTM3a rybHOM NomMagbi. Mtorue obyuatowmecs MCNONb3YIOT KOCMETUKY
Ype3MepHo

5. Kputepuu oueHnBaHus, onucaHHble Yepes HabniopaeMbie U U3MepsSEeMbIE U3MEHEHUS B OMbiTe
obyuatolerocs, B ToM uncne ans obyuatowmxcs ¢ OB3 (npu comectHom obyueHun).

KoHTtponb ycnesaemoct obyuatowmxcs B Te4eHMe y4ebHOro roaa OCyLLECTBASETCS ABYMS BULAMM

OLEeHMBAHMS: NMOAAEPXMBAIOMM U KOHCTATUPYIOLLMM.

PesynbTaT nopaepXmBaloLLEro OLEHUBAHMS BbIPAXAETCS B YCTHBIX M MUCbMEHHbIX CYXAe-
HMSIX, KOMMEHTOPUAX Y4YUTENs, €r0 CIOBECHOM oueHke (0BpaTHOM CBS3M), B MCNONb30BAHMM pednek-
CMBHbIX NpMemos, "'rambyprepa", "kopaunHbl naein", u op. NO3BONSET YBUAETb MHAMBUAYQTbHBIE TOUKM
POCTA YYEeHMKA.

KoHcTatupytoLiee oueHMBAHME NPEAHA3HAYEHO ANt ONPeAENeHns YPOBHS ChOPMUPOBAHHO-
CTM MNAHMPYEMbIX 0BPA30BATENbHBIX PE3YNLTATOB y4eBHOro NpeaMeTa $pusmKa no 3aBepLIEeHNM
n3yyeHnus 6noka MHPOPMaLMK 3a onpeaeneHHbIn y4ebHbiit nepuog (o okoHuaHMo Mogyns).

[Insi KOHCTATUPYIOLLErO OLEHUBAHMS YUUTENEM PA3PABATLIBAETCS AMArHOCTUYECKMI (oue-
HOYHbIN) NakKeT, cogepxalit moaynb "noHsatre" u " ymenus u cnocob". MNpoeepouxsbie paboTsl Mo-
ryT BbiTb NPEACTABNEHBI B PA3HbBIX POPMATAX: MUCbMEHHbBIE KOHTPOJbHBIE PABOTHI, YuebHbIE NPO-
eKTbl, MPE3EHTALMM, MPAKTUHECKM € PabOThl U T.4.

B oueHouHbI Moaynb "noHaTHE" BKNIOUEHO ONpeaeneHue NOHSTUS, NOABEAEHHUE NOJ, NOHS-
T1e. B oueHouHOM Mogyne "ymeHue" - ocBOEHME YMeHMs, OBIAAEHNE CIOCOBOM.

Kaxppiit 13 npeacTaBneHHbIX MOAYNeH BbIMOMHEH B BUAE OLEHOYHBIX MATPWL, U BKIIOYAET 304aHMS
PO3HOTO YPOBHS (B 30BUCUMOCTH OT YPOBHS NOHUMAHMSI, HO KOTOPOM HOXOAMTCS YYEHUK), TeM ca-
MbIM [OBAS BO3MOXHOCTb eMy passueaTscs. [ogaepxusatowme, oboppsiowme Gpasbl yuutens
TOKXE AAOT CTUMYI K COMOPA3BUTHIO, MOBLILIEHWIO MOTUBALMM, POCTY camooueHKM. Kaxapii yye-
HWK, TOKMM OBPA3OM, MPOXOANT MHAMBMAYANbHYIO TPAEKTOPUIO PA3BUTHS, OBYUEHMs.
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P YacrtHoe oblweobpasosaTtensHoe yupexaeHme
O6pasoartenbHblii kKomnneke «Touka byaylieros»

Paspen 3. KaneHaapHo-Tematyeckoe NNaHMPOBAHWUE C YKA3AHWEM KOJIMYECTBA YACOB, B TOM YMCHE C y4ETOM
paboueit NPOrpamMmbl BOCIUTAHMS, OTBOAMMBIX HO OCBOEHME KAXAOM TEMbI

8 KJIACC
Konuuyecteo yacos Kon-Bo 4acos ¢ yué-
Ne Haumenosanue pasge- Mpaktyue- TOM apaNTAuMm OnekTtpoHHbie (undpossie) obpaso-
n/n NOB M1 TEM NPOrPAMMBI Bcero KontponbHbie ckue pa- yuebHoro matepu- BATENbHbIE pecypChi
P050Tbl 6oThI ana K BO3MOXHO-
cTam obyy-cs c OB3'
Paspen 1.[MeperoHa4yanbHble XMMUYECKME NOHSATHS
XuMust — BaxxHas obnacTb
11 €CTeCTBO3HAHMS U NPaK- 5 5 Bubnunoteka LIOK
TMYECKOM AeaTeNbHOCTH https://m.edsoo.ru/7f41837¢
Yyenoseka
19 BewecTtsa n xmumnueckue 15 : Bubnunoteka LIOK
peaKLmm https://m.edsoo.ru/7f41837¢c
Wroro no pasgeny 20
Paspen 2.BaxHeiwmne npeacraButenn HeopraHMYeckMX BeLLecTs
o1 Bospyx. Kucnopog. MoHs- 6 Bubnnoreka LLOK
' TMe 06 okcuaax https://m.edsoo.ru/7f41837¢
59 Bopopoa. [MoHsaTue o kuc- 8 ] Bubnuoreka LIOK
NOTAX U COMAX https://m.edsoo.ru/7f41837¢c
23 Bona. Pacteopel. MNoHsTue 5 1 1 Bubnnoreka LLOK
' 06 OCHOBAHMAX https://m.edsoo.ru/7f41837c
04 OcHoBHble knaccsl Heop- . : ] Bubnunoteka LIOK
FAHMYECKUX COAMHEHMIA https://m.edsoo.ru/7f41837¢c

! Konuuectso yacos B LOHHOM rpc1¢~e He NoApa3yMeBdET yBennvyeHue 06mero KONMM4ecTBd 4ACOB NO Teme (pas,u.eny). OHo nokaseieaet HeOGXOD,MMOCTb OpraHn3auun UHOUBUAY-
anbHOM pG6OTbI C pe6éHKOM C OrpAHNYEHHbIMKU BO3MOXHOCTAMU 300POBbLA.

32


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

C

YacrtHoe oblweobpasosaTtensHoe yupexaeHme
O6pasoartenbHblii kKomnneke «Touka byaylieros»

Wtoro no paspeny

Paspen 3.Mepropmuecknii sakoH u Mepuoanueckas cucrema xummuuecknx anementos [l. M. Menpeneesa. Crpoenne atomos. Xummnueckas

30

ceasb. OKUCAUTENbHO-BOCCTAHOBUTENbHbIE peakunun

Nepuropmyeckmit 3akoH U

ﬂepmonmqecmﬂ cnUcTtema

Bubnuoreka LLOK

3.1 XUMMYECKUX DIEMEHTOB 7 hitps://m.edsoo.ru/7f41837¢
. M. Mengeneesa.
CrpoeHue atoma
32 | meemncan | 8 2 Gubnorera LIOK
' https://m.edsoo.ru/7f41837c
TEMbHbIE PEAKLMM
Wroro no pasgeny 15 Bubnuorexa LIOK
https://m.edsoo.ru/7f41837¢
Peseperoe Bpems 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41837¢
OBLLEEE KOJIMHECTBO HYACOB 68 5 5
MNO NMPOrPAMME
9 KJIACC
HaumenoBanue pasjae- Kon-so yacos ¢
JIOB ¥ TeMm nporpammbl  KouimuecTBO 4acoB y4ETOM aAanTaLmm
Ne y4eBHOTO MaTEpH- DJIeKTpOHHbIe (LM (pPpOBbIE) 00-
n/n . Kowtpouts- Mpaktuse-  GNO K BOIMOXHO- pa3oBaTe/ibHbIE PeCYpPChI
Hble paboThl  CKHe pa- CTsIM 0By-csi €
00ThbI oB3’

2 Konuuectso yacos B LOHHOM rpc1¢~e He NoApa3yMeBdET yBennvyeHue 06mero KONMM4ecTBd 4ACOB NO Teme (pcs,u.eny). OHo nokaseieaet HeOGXOD,MMOCTb OpraHn3auun UHOUBUAY-

anbHOM pG6OTbI C pe6éHKOM C OrpAHNYEHHbIMKU BO3MOXHOCTAMU 300POBbLA.
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Pasnen 1.BemecTBo U XUMHYeCKHE PeaKIMU

1.1

[ToBTOpEeHME U yrimyOe-
HHUE 3HAaHUHA OCHOBHBIX 5
paszernoB Kypca 8 kiacca

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

OcHOBHBIE 3aKOHOMEP-

1.2 HOCTH XMMHYECKUX pe- 4 bubmorexa LIOK
. https://m.edsoo.ru/7f41a636
aKIun
DNEeKTPOIUTHYECKAS
13 nucconuanug. XuMude- 2 1 1 bu6nuorexa LIOK
' CKHE pEaKIMu B PaCTBO- https://m.edsoo.ru/7f41a636
pax
Hroro no pazaeny 17

Pa3zgen 2.HeMeTaJJILI M BX COeTUHEHU S

OO6m1as xapakTepucTruKa

bubmnoreka IIOK

= Ry G ATeNEIToR 4 ! https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ["anorenst
OO01mas xapakTepucTuKa
29 XUMHYECKHUX 3JIEMEHTOB 6 bubnmnoreka [JOK
) VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COETUHEHUS
OO6m1as xapakTepucTruKa
)3 XUMHYECKHX DJICMEHTOB 7 | but6mmoreka [IOK
’ VA-rpynmnsl. A3ort, ¢oc- https://m.edsoo.ru/7f41a636
dhop 1 UX COeTUHEHUSI
OO01mmas xapakTepucTuka
2.4 XI/IMI/I‘ICCKiX BHEI:MCHTOB 8 1 2 bubmorexa HOK

IVA-rpynnel. Yraepon u

https://m.edsoo.ru/7f41a636
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O6pasoartenbHblii kKomnneke «Touka byaylieros»

erMHI/Iﬁ n UX COCAUHC-
HHUA

Hroro no pazneny 25

Pa3zgen 3.MeTa/LlIbI M X COEANHEHHUS

31 OO0mue cBOMCTBA METaI- 4 bubnuorexa [{OK
) JIOB https://m.edsoo.ru/7f41a636
39 Baxneiime MeTasl 1 16 1 ) bubnuoreka [{OK
' UX COCIUHEHUSI https://m.edsoo.ru/7{41a636
Wroro no pazneny 20
Pa3znen 4. Xumus n okpyxkawuas cpeaa
41 BemectBa u marepurainsl 3 Bu6mmoteka [JOK
' B JKHU3HU YeJIOBEKA https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YA- 68 4 7
COB I1O ITPOT'PAMME
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MOYPOYHOE MNJIAHNPOBAHMUE
8 KJTACC

n/n

Tema ypoka

Konunyecteo
yacos

K9C/ocHoBHble BMapl AesTenbHO-
cTn obyualomxcs

Dopma KOHTpONSs € yKA3aHUEM
BPEMEHM, OTBOAUMOTO HA Npo-
BEAEHME OLIEHOYHbIX NpoLeayp

1 MNpeamet xummu. Ponb xummuu B Xn3HKM yeno- 1 1.2
Beka. Tena u sewectea 53
2 [NoHATHe 0 MeToAAX MO3HAHMS B XMMMUK 1
MNpaktnyeckas pabora N2 1 «[pasuna pa-
3 6016l B NabopaTopmm 1 Nprémsl 0bpaLLeHus 1 4.1
¢ nabopaTopHbLIM 06OPYAOBAHMEMY
4 Yuctole Bewectsa M cmecn. Cnocobesl pas- : 15
AeNeHns cmecei
MNpaktnyeckas pabora N2 2 «Paspenenue
5 cMeceit (Ha NPUMEpe OYUCTKM NOBAPEHHOM 1 4.1
conu)»
6 ATOMbI 1 MOMNEKYbI 1 1.6
- XuMuueckue sanemeHTsl. 3HaKu (cumeonsil) : 16
XMMMYECKMX NEMEHTOB
8 lNpocTbie 1 cnoxHele BeLLECTBA 1 1.6
9 ATOMHO-MonEKynspHoe y4yeHue 1 1.2.1
30dKOH MOCTOSIHCTBA COCTABA BellecTs. Xu- 1.2
10 Muueckas popmyna. BaneHTHocTb aTomos 1 1.4
XMMMUYECKMX SNEMEHTOB 4.5
1 OrtHocutenbHas atomHas macca. OtHocu- : 451
TENbHASE MONEKYNAPHAS MACCA e
19 Maccosas gons xMMHyecKoro anemeHTa B : 451

COeOUNHEHUH

36



P YacrtHoe oblweobpasosaTtensHoe yupexaeHme
: O6pasoartenbHblii kKomnneke «Touka byaylieros»

Konunyectso ewectsa. Mons. MonsipHas

13 1.2
macca
14 Pursnyeckre U XMMUYECKHE SBNEHMUS. XUMK- o1
Yyeckas peakums ’
15 MNpu3HAKKM U YCNOBUS NPOTEKAHUS XMMMYE- o1
CKMX peaKLmi ’
16 30KOH COXPAHEHMSt MACCbI BELLECTB. XUMM- 21
YyecKkue YpaBHEHMS ’
17 Bbiuncnenus konnuectea, Maccel BelecTsa 45
Mo YPABHEHUAM XMMMUYECKMX PEAKLIMIA '
Knaccupukaums xmummuueckunx peakupit (co-
18 €OMHEHUS, PA3NOXEHUS, 30MELLEHMS, 0B- 2.2
MeHa)
M. B. JloMoHOCOB — yu€Hblit-3HUMKNONE-
19 anct. ObobLieHne U CUCTEMATU3ALMS 3HO-
HUIA
Crpoetue Belects.
BaneHTHOCTb XMMMUECKMX Dne-
‘| 3 MEHTOB.
YucTble BellecTBa M CMECH.
1.4
ATOMbI 17 MOJ'IeKyJ'IbI.
] 5 XvMmueckune peakuuu.
o
20 KoHtponbHas pabota N21 no teme «Belue- 1.6 Mpasuna 6esonacHoit paboTsl
CTBA M XMMMYECKME PEaKLMM» 2.1 B WKONLHOW naboparopmy.
4.1 MNpoeeneHne pacyeTos Ha oc-
45 HoBe POPMYN U YPABHEHMWI pe-
4 5 : AKUMMA.

Buiuncnenme maccosoit gonum
XMMMYECKOrO 3/1IEMEHTA B Be-
uecrse
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21

22

Bosgyx — cmeck raszos. Cocrae Bosayxa.
Kucnopop — anemeHT 1 npocToe BeLecTBo.
OsoH

Duanyeckne n xMMmU4YeCcKne CBOMCTBA KMC-

nopoaa (peakumn okucneHus, ropexme).
MoHste 06 okcupax

3.1
3.1.2

3.2.1

23

Cnocobbl nonyyeHus kucnopoga B nabopa-
TOPMM 1 NPOMBILLNEHHOCTU. [TpMMeHeHHe
KMcnopogaa

4.3

24

25

Tennoeoi 3pbekT XMMMYECKON peakLmu,
MOHSTUE O TEPMOXMMUYECKOM YPABHEHMMH,
3K30- 1 SHAOTEPMMYECKMX PEAKLMSIX

Tonnueo (HedTb, yrons u metan). 3arpssHe-

HMe BO3nyxa, cnocobsl ero npepotspdatie-
HU4A

2.2

5.2

26

Mpaktnueckas pabota N2 3 no teme «[o-
nyyeHune u cobupaHue kucnopoaa, 1syde-
HWMe ero CBOMCTB»

4.3

27

28

Bonopon — anemeHT 1 npocToe BellecTso.
HaxoxneHue B npupope

Dusnyeckme U XMMUYECKME CBOMCTBA BOLO-
pona. MNpumereHune sopopoaa

3.1

3.1.2

29

30

[NoHnsTHe o kMcnoTax u conax

Cnocobbl nonyyeHus Bogopoaa B nabopa-
TOPUM

3.2.3
3.24

3.1.2

31

Mpaktnueckas pabota N2 4 no teme «[o-
nyyeHune u cobupaHme BOROPOAA, M3ydeHne
€ro CBOMCTB»

4.3
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32 MonsipHbit 06béM rasoe. 3akoH Asoragpo 453
Buiuncnenuns obbéma, KonmMuecTea BeLwwecTsa
33 rasa no ero M3BECTHOMY KONIMYECTBY Belle- 4.5.3
CTBA MK 0BbEMY
Beiumcnenms o6bEMOB ra3oB No ypaBHEHUIO
34 PEaKLMM HO OCHOBE 30KOHA OHBEMHBIX OT- 453
HOLLUEHMM ra30B
35 Pusnyeckne M xMMMYeCckme CBOMCTBA BOAbI 3.2
Coctae ocHoBaHMM. [MoHaTMe 06 UHaMKaTo-
36 3.2.2
pax
Boga kak pactsoputens. HacbiweHHbie #
37 HeHachblWeHHble pacTeopbl. Maccosas gons 4.5.1
BELeCTBA B PACTBOpPE
Mpaktnyeckas pabora N2 5 no teme «[pu-
38 rOTOBNEHME PACTBOPOB C ONPEAENEHHOM 4.5
MACCOBOW AOMei PACTBOPEHHOIO BeLLe- e
cTBOY
Knaceundukaums xummnueckmx
PeaKLui No NOrOLEHMIO U Bbi-
AeneHuto 3Heprm4.
29 X1MHueckne CBOMCTBA NPOCTBIX
: BeLWeCTB-HEMETANINOB: BOOO-
3.1 poa, KUCNOPOA.
39 KOHTpOJ‘IbHOﬂ pG6OTCl N92 Mo TemMe «KVICJ'IO- 3 ] 2 XuMmMyeckme CBOMCTBA CHOXHbIX
poa. Bogopoa. Boga» 3.2  sewects.
4.52 Beiuncnenme maccosoi gonum
5 2 XUMUYECKOTIO 3/1EMEHTA B pOC-

TBOpE.
XnmMueckoe 3arpssHeHune
OKpYXaloLLen cpeapl 1 ero no-
cnencrems.
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OKCWJ,bIZ COocCTas, KJ'IGCCMd)VIKGLIMSl, HOMEH-

40 3.2.1
KnaTypa
4] MNonyyeHue 1 XMMMUYECKIMe CBOMCTBA KMCIOT-
HbIX, OCHOBHbIX M OMOTEPHBIX OKCHAOB
OcHoBaHus: cocTas, knaccuukaumsi, Ho-
42 ' ¢ ' 3.2.2
MeHKnaTypa
43 MNonyyeHue 1 XMMMUYECKIMe CBOMCTBA OCHO-
BOHWM
Kucnotbi: coctas, knaccudumkaumsi, HOMEH-
44 ' ¢ ' 3.2.3
KnaTypa
45 MNonyyeHue 1 XMMMUYECKMe CBOMCTBA KMCIOT
46 Conu (cpeaHue): HomeHknatypa, cnocobei 394
Nony4YeHus, XMMUYECKMe CBOMCTBA o
Mpaktnueckas pabota N2 6. Pewene skc- 4]
47 nepuMeHTanbHbIX 3aAa4 no Teme «OcHos- 4'4
HbIE KIIACChl HEOPTAHUYECKUX COEAMHEHNM» '
48 eHeTHUeCcKas CBSA3b MEXAY KIACCAMM HEOP- 33
FOHMYECKUX COEAMHEHMH '
49 O60bLeHne M CUCTEMATUIALMS 3HAHMIA
XvMmueckne CBOMCTBA OKCHOOoB:
OCHOBHbIX, OMqDOTeprIX, KHC-
3.2.1 NOTHBIX.
3 2 2 X“Mmyeckme cBOMCTBO OCHOBA-
50 KontponbHas pabota N23 no teme "OcHos- 393
Hble KNIACCbl HEOPTAHUYECKUX COEAMHEHMI" 3'2'4 Xummueckme CBOMCTBA KMCIOT.
e XuMmueckme ceoncTea conen
3.3 (cpeaHmx).

Bsammocsssb PA3nnYHbIX Knac-
COB HEOPraHMYEeCKNX BELLEeCTB.
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51

52

[NepBble NONbITKM KNAccUbUKALMU XMMUYE-
ckmx anemeHToB. [oHsTHe o rpynnax cxop-
HbIX 37IEMEHTOB

MNepnonmnyeckuin 3akoH u [Nepuopuyeckas
CUCTEMA XMMMYeCcKmx anemeHTos [. M.
Mengeneesa

1.1

1.2

53
54

Nepuopel, rpynnbl, noarpynmb

Crpoetue atomos. CocTaB ATOMHBbIX Sgep.
M3otonsl

1.2.1
1.1

55

CrpoeHue 3nekTpOoHHbIX 060M104ek ATOMOB
anemeHToB [epnoanueckoit cuctemst . M.
Mengeneesa

1.1

56

57

XapaKTepUCTUKA XMMUYECKOTO IEMEHTA MO
ero nonoxexuio B [leproanueckont cucteme
0. M. Mengeneesa

3HaueHue [Neproaunyeckoro 3akoHa ans
pa3BuTHs Hayku 1 npaktuku. [. M. Menge-
nees — Y4Yé€HbIM, Nefaror u rpaXxaaHmH

1.2.1

1.2
1.2.2

58

PeaepsHbii ypok. O60bLeHne 1 cuctema-
TM3aums 3Hauui / Beepoceuitckas npose-
pouHas pabota

Crpoetue atoma.

CrpoeHue anekTpoHHbIx obonoyek

1.1 atomos nepebix 20 anementos [e-
KoHtponbHas pabota N24 no teme «Crpoe- 19 proamueckoi cucteml [l 1. Menne-
. neesa.
Hue atoma. Xummnueckas ceasb» / Beepoc- 1 .
1.2.1 Meproanyeckuit 3akoH u MNepuoan-

cUMcKag nposepo4vHasa pCI6OTO 122 4yeckas CUCTEMA XMMUYECKUX dre-
e menTos .M. MeHnpeneesa.

lpynnei 1 neprope Mepuopnueckoit

CUCTEMDbI.
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ONeKTPOOTPMULATENHOCTL ATOMOB XMMMYE-

30KOHOMEPHOCTU M3MEHEHMs!
CBOWCTB 3/IEMEHTOB M MX COeanHe-
HW B CBS3M C nonoxeHuem B [Nepuo-
AMYECKOM CUCTEME XMMMUYECKMX dne-
menToB [1.M. MeHnpeneesa.

60 1 1.3
CKMX 3/IEMEHTOB

61 MoHHas xuMuueckas ces3b 1 1.3

62 KoBaneHTHas nonsipHas xuMuueckas cessb 1 1.3
KosaneHTHas HenonsipHas xuMuyeckas

63 1 1.3
CcBA3b

64 CreneHb okncneHms 1 1.4
OKMCNUTENBHO-BOCCTAHOBUTENbHBIE PEAK-

65 P 1 2.6
1z

66 OkucnuTenm u BOCCTAHOBUTENM 1 2.6
PesepeHbiit ypok. Ob6obieHme n cuctema-

67 TM3aums 3HaHMI no Teme «CTpoeHne atoma. 1
XuMuueckas ca3b»

68 PesepsHbiii ypok. O6obeHne 1 cuctema- :

TU3AUMSA 3HAHWH

OBLLEEE KOJIMHECTBO HYACOB MO IMPO-
rPAMME

68
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Tema ypoka

Konunuecteo
yacoe

K3C/ocHoBHble BMabI aesTensHO-
cTn obyualomxcs

DopMa KOHTpOns € yKa3aHUeM
BPEMEHM, OTBOAMMOTrO HA Npo-
BEAEHME OLIEHOYHbIX NpoLeayp

MNepuopmnyeckmit sakoH. [Neproanyeckas cu-
cTema xummyeckmx anementos [. M. Menge-
neeea

30KOHOMEPHOCTH B UBMEHEHWMM CBOMCTB XM-
MMYECKMX 3NIEMEHTOB NEPBbLIX TPEX NEPUOAOB

1.1

1.1

Knaccndukaums u HomeHknatypa HeopraHu-
YeCKMX BeLLecTB

Buobl xMMMUECKOM CBS3M M TUNBI KPUCTANIM-
YeCKMX peLléToK

1.2

1.2

KontponbHas pabota N21 no teme «[TosTo-
peHue 1 yrnybneHue 3HAHMIA OCHOBHbIX Pa3-
Aenos Kypca 8 knacca»

Knaccudukaumns xummueckmnx peakumit no
PA3NMYHBIM MPU3HAKAM

[MoHsiTMEe O CKOPOCTH XMMMUUYECKON PEAKLMM.
[MoHATHE O FOMOTEHHBIX M rEeTEPOreHHbIX pe-
aKLMsIX

1.3

1.4

[MToHsaTME O XMMMYECKOM paBHOBECUM. ®Pak-
TOpPbI, BIUAIOLLME HO CKOPOCTb XMMMYECKOM
peakunn 1 NoNoXeHne XMMM4eCckoro paBHo-
BeCua

1.4

OKHUCANTENBbHO-BOCCTAHOBUTENBHbIE peakunn

1.5

43



YactHoe obweobpasosaTensHoe yypexaeHme

ObpasosarenbHeblii KoMmnneke «Touka byayLiero»

Teopus anekTPONUTMHECKOM AMCCOLMALIMM.

10 1.6
CunbHble 1 cnabble 3neKTPONUTI

11 NoHHble ypaBHeHMs peakumit 1.6
XrMM4eckmne CBOMCTBA KMCNOT U OCHOBAHMIA B

12 cBeTe NPEeACTABEHNI 06 3NeKTPONUTUYECKOM 1.6
AMccouMaLmm
X“MmHyeckmne CBOMCTBA CONEN B CBETE NPef-

13 CTABNEHMIA OB 3NEKTPONUTUHECKON AUCCOLM- 1.6
aumm

14 MNoHsTHe o ruaponuae conen 1.6

15 O606LweHne 1 CUCTEMATUIALMS 3HAHMIA

16 Mpaktnyeckas pabora N2 1. «Pewenune skc- 17
NEPUMEHTANBHBIX 3a8AY»
KontponbHas pabota N22 no teme «Dnek-

17 TPONMTHUYECKas Auccoumaums. Xummueckme
PeaKLMm B pacTBOPAX»

18 Obwwast XapaKTEPHUCTMKA ranoreHos. Xumuye- o1
CKME CBOMCTBA HA NPMMeEpe Xopda

10 Xnoposogopoga. ConsiHas KMcnota, xmumuye- o1
CKMe CBOWCTBA, NONTyYeHMe, NPUMEHEHHE
MpakTtnueckas pabota N2 2 no teme «[ony-

20 YeHMe CONSHOM KUCNOThI, U3ydYeHue eé 2.8
CBOMCTBY
BbluncneHms no ypaBHeHMAM XMMUYECKMX pe-

21 QKLUMMA, €CNIM OAMH M3 PEAreHTOB ACH B 13- 10.1
6biTkE

99 O6was xapakrepuctuka snementos VIA- 59

rpynmel
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23

AnnotponHsle Moanbukaumm cepsl. Haxox-
AeHue cepbl M €€ coeiHeHMI B npupoae. Xu-
MMYeCcK1e CBOMCTBA Cepbl

2.2

24

25

CepoBsopopog, cTpoeHue, pusnueckmne m xu-
MMYECKME CBOMCTBA

Okenpbl cepbl. CepHast kucnota, pusmyeckue
M XMMMYECKME CBOMCTBA, MPUMEHEHNE

2.2

2.2

26

XrMmuyeckune peakumm, nexaiume B OCHOBe
MPOMBILLNEHHOTO cnocoba nonyyexus cep-
HOWM KMcnoTbl. XMMMYecKoe 3arpsisHeHne

OKPYXaIOLLEN Cpeabl COEAMHEHUIMM Cepbl

2.2

27

28

Bbiumcnenme maccoBoit fonu Beixona npo-
AYKTO peakumu

O6was xapakrepuctuka snemeHtos VA-
rpynnsl. A30T, pacnpocTpaHeHue B NpUpPOAE,
bu3MUecKme 1 XMMMYECKMe CBOMCTBA

10.2

2.3

29

AMMMaK, ero dpusmyeckmne n xummyeckmue
CBOMCTBQ, NONy4YeHUE U NPUMEHEHUE

2.3

30

31

Mpaktnyeckas pabota N2 3 no teme «[ony-
YeHMe OMMMAKQ, U3YYEHNE ErO CBOMCTBY

AsotHas kucnota, eé puanyeckne u Xumnye-
CKMEe CBOMCTBA

2.8

2.3

32

Mcnonb3oBaHKMe HUTPATOB M CONE AMMOHMS
B KOYECTBE MUHEPANbHBIX YA0bpeHHiA. Xumu-
YecKoe 3arpsisHeHMe OKPYXatoLLen cpepbl
COeMHEeHMSIMM a30Ta

2.3
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33

Pocdop. Okeng pocdopa (V) u pocdopHas
KMCNOTA, PU3MYECKME M XMMMYECKHE CBOM-
CTBQ, Nony4eHue

2.4

34

35

36

WNcnonb3osarue pocdaTtos B Ka4eCTBE MUHE-
panbHbIX YyROOpeHHi. 3arpsisHeHne npupoa-
HoOW cpenbl pochaTamu

Yrnepopa, pacnpoctpaHeHue B npupoae, du-
3M4ecKMe M XMMHUYECKME CBOMCTBA

Okeuppl yrnepopa, nx ¢pusmyeckme n Xmmu-
Yeckue CBOMCTBA. DKONOrMyeckue Npo-
Bnembl, cBA3aHHbIE C OKCHaoM yrnepoaa (V)

2.4

2.5

2.5

37

38

YronbHas kucnota u eé conu

Mpaktnyeckas pabora N2 4 no teme "Mony-
yeHue yrnekucnoro rasa. KavecrsenHas pe-
akumsi Ha kapboHaT-KoH"

2.5

2.8

39
40

MepBoHauanbHbIE MOHSTUA OO OPraHMYecKmx
BELeCTBAX KaK O COEAMHEHUAX yrnepoad

KpemHuit 1 ero coepmHeHrus

2.6
27

41

MpakTtnueckast pabora N2 5. Pewenue skcne-
PUMEHTANbHBIX 3aAa4 no Teme «BaxHerwume
HeMETaNMbl U X COEAUHEHMA»

2.8

42

43

KontponbHas pabota N23 no teme «BaxHen-
LIME HEMETANbI U UX COEUHEHMS»

Obwwast XapaKTEPUCTUKA XMMHUYECKMX dne-
MeHTOB — MeTannoe. Metannuueckas cessb u
MeTanMyeckas KpUCTanIM4eckas pewwéTka.
Dusnyeckme CBOMCTBA METANIOB

3.1
3.2
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X“MMyeckue CBOMCTBA METANNOB. DNeKTPO-

44 N y 3.2
XUMMYECKMIA PSf HONPSKEHUI METANNOB
O6buwwue cnocobsl nonyyeHuss METANNOB.

45 Cnnasbl. BelumcneHus no ypaBHeHUIM XMMU- 39
YECKMX PEaKLMiA, eCliv OAMH U3 PEareHToB
COAEPXMT NPUMECH

46 MNoHsiTMe o KoppO3KM MeTannos 3.2

47 LLlenoyHblie MeTannsil 3.3

48 Okeuapl M TMBPOKCHABI HATPUS U KamKs 3.3

49 LLI,enOthoaeMeanble MeTanbl — KQmnbLMi 1 34
MArHum

50 BaxHelwme coeamHerms kanbums 3.4

51 O606LweHne 1 CUCTEMATUIALMS 3HAHMIA

52 JKéctkocTb Bogpl M cnocobbl eé ycTpaHeHus 3.4

53 Mpaktnueckas pabota N2 6 no teme "Xécr- 37
KOCTb BOAbl M METOAbI €€ YCTPAHEHMS" ’

54 AnioMuHMiA 3.5
AmdoTepHble CBOMCTBA OKCMAA U TMAPOK-

55 3.5
cuaa

56 Xeneso 3.6
Okxemapl, ruapokenabl u conu xenesa (I1) u

57 3.6
xenesa ()

58 O60b6LweHne 1 CUCTEMATUIALMS 3HAHMIA
Mpaktnyeckas pabora N2 7. Pewwenue skcne-

59 PMMEHTaNbHbIX 30404 no Teme «BaxHenwme 3.7

MeTanbl U X COeaNHEHNA»
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Bulumcnenms no ypaBHeHUSIM XMMUMYECKMX pe-
QKUMWA, €CliM OfIH M3 PEareHToB AaH B 13-

60 1 10.1
BbITKE MU COpEPXMUT Npumeck. Beruncnerus
MOCCOBOW JOMM BbIXOAA MPOAYKTA PEAKLMM

61 O60b6LeHne 1 CUCTEMATUIALMS 3HAHMIA 1

62 KontponbHas pabota N24 no teme «BaxHen- :

LIME METANNbI U X COEAMHEHMS»

63 Bewectea v maTepumansl B noscegHEBHOM : 4
XW3HM Yenoseka '
XnMuueckoe 3arpsisHeHUE OKPYXaoLEeH

64 1 4.1
cpeasl
Ponb X1MWK B peLleHn 3KoNorMyeckmnx npo-

65 1 4.2
bnem

66 PesepsHbiit ypok. ObobuieHne 1 cuctemat- :
30UMs 3HAHMH

67 PesepsHbiit ypok. ObobLieHne 1 cuctemat- :
3aUMs 3HAHUM

68 PesepsHbiit ypok. OboblieHune 1 cuctematy- :

3auUMa 3HOHUM

OBLUEE KOJIMHECTBO HYACOB MO MNMPOrPAMME

68
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B denepanbHbIX M perMoHanbHEIX NPOLEAYPAX OLEHKM KOYeCTBA OBPA30BAHMS UCMONb3yeTCs NnepeyeHb (KoandrkaTop) pacnpeaeneHHbIX No KNaccam NpoBepsemMbix
TPebOBAHMIA K PE3YNbTATAM OCBOEHMS OCHOBHOM OBPA30BATENBHOM NMPOrPAMMBI OCHOBHOTO OBLLEr0 OBPA30BAHMS M SIEMEHTOB COLEPXKAHMUS MO XUMUM.

MposepsieMbie TpeboBAHMS K pe3ynLTaTaM OCBOEHMUsi OCHOBHOM obpasosaTenbHoi nporpammsl (8 knacc)

Koa nposepsiemoro pesysnb- MNpoBepsieMble NPeAMETHbIE Pe3ybTATh OCBOEHMS OCHOBHOM 0BPA30BATENBHOM NPOrPAMMBI OCHOBHOTO 0bLLEro 0bpa3oBaHMs
TaTa
1 Mo Teme: "[epBoHaYANbHBIE XMMHUYECKME NOHATHS"
1.1 PACKPbLIBATE CMbICST OCHOBHbBIX XMMMUYECKMX MOHSTUI: ATOM, MONEKYNIA, XMMUYECKMIM SNIEMEHT, NPOCTOE BELLECTBO, CIIOXHOE BELLECTBO,

cMmech (oaHOPOAHAS M HEOAHOPOAHAS), BANEHTHOCTb, OTHOCUTENbHASI ATOMHAS M MOJEKYNSIPHAS MACCA, KOMMYECTBO BELLECTBA, MOSb,
MOJIIPHASI MACCA, MOACCOBASH A0S XMMUYECKOTO S/IEMEHTA B COEAMHEHNM, MOSISIPHBIA OBbeM, XMMMYECKAst PEaKLMs, knaccubukaums pe-
QKUMM: PEAKLMM COEAMHEHMS, PECKLMM PA3NOXEHMS, PEAKLMM 3OMELLEHMS, PEAKLMM OBMEHA, 3K30- U SHAOTEPMMUECKME PEAKLMH, Ter-
NoBOM 3pPeKT PeakLym, PAcTBOP, MACCOBASH AOMS BELLECTBA (MPOLIEHTHAS KOHLEHTPALWs) B pacTsope

1.2 MANIOCTPUPOBATL B3AMMOCBS3b OCHOBHBIX XMMMYECKMX MOHSTUI M MPUMEHSITb STU MOHATUS MPU OMMUCAHMM BELLECTB M UX MPEBPALLEHMA

1.3 MCMONb30BATbL XMMMUYECKYIO CUMBOSIUKY LISl COCTABNEHMS GOPMYIT BELLECTB M YPABHEHMIA XMMUYECKMX PETKLMIA

1.4 PACKPLIBATL CMbICTT 30KOHOB COXPAHEHMS MOCChI BELLLECTB, MOCTOSIHCTBA COCTABA, ATOMHO-MOJNIEKYJIIPHOTO Y4eHus, 3akoHa Asoragpo

1.5 onpepensiTb BANEHTHOCTL ATOMOB 3IEMEHTOB B GUHAPHbIX COEAMHEHMSAX

1.6 KNAccMULMPOBATb XMMUYECKME PEAKLMM (MO YMCNY 1 COCTABY YHACTBYIOWMX B PEAKLMM BELLECTB, MO TENNOBOMY 3bdekTy)

1.7 BbIYMCNISITb OTHOCHTESIbHYIO MOMNEKYNISIPHYIO M MOMSIPHYIO MACCHI BELLLECTB

1.8 BIYMCIISTE MACCOBYIO [IOMIO XMMMYECKOTO 3NIEMEHTA MO POPMyIIe COEIUHEHMS,

1.9 BIYMCIISTE MACCOBYIO [IONIO BELLECTBA B PACTBOPE

1.10 MPUMEHSITb ECTECTBEHHO-HAYYHbIE METObI MO3HAHMS - HABMIOAEHNE, U3MEPEHME, MOAENIMPOBAHME, SKCMIEPUMEHT (PearbHbIi U MblCEH-
HbIM)
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2 lNo Teme: "BaxHe/ine NnpeAcTABUTENN HEOPTOHUMYECKMX BELLECTB"

2.1 PACKPbLIBATE CMbICST OCHOBHBIX XMMMYECKMX NMOHSITUIA: OKCUL, KACIOTA, OCHOBAHME, COMb

2.2 onpeaensTb NPUHAAJIEXHOCTb BELLECTB K ONpPeAeneHHOMY KIACCy COeanHeHM no Gopmynam

2.3 KnaccubrUMPOBATL HEOPraHMYECKME BELLECTBA

24 XQPOKTEPM30BATb (ONMCHIBATL) OBLLME XMMUYECKME CBOMCTBA BELLECTB PA3NMYHBIX KNACCOB, MOATBEPXAAS ONUCAHME NPUMEPAMM MOne-
KYNSIPHBIX YPOBHEHMIA COOTBETCTBYIOLMX XMMUYECKMX PEAKLMIM

2.5 NPOrHO3MPOBATL CBOWCTBA BELLECTB B 30BUCMMOCTM OT MX KOYECTBEHHOTO COCTABA, BO3MOXHOCTU NPOTEKAHMS XMMUYECKUX NPeBpalLLe-
HWUIM B PA3AMYHBIX YCNOBUSIX

2.6 CNefoBaATb MPABMIGM MOMb30BAHMS XMUMMYECKOW NOCYAOH M NabopaTopHbM 06OPYAOBAHMEM, O TAKXE NPABUNAM OBPALLEHHs C Belle-
CTBOMM B COOTBETCTBMM C MHCTPYKLMSIMM MO BbINMONHEHMIO TABOPATOPHBIX XUMUYECKMX OMBITOB MO MOSTYYEHMIO 1 COBMpPaHMIO rasoobpas-
HbIX BELLECTB (BOAOPOAA M KUCNOPOAQ), MPUIOTOBIEHMIO PACTBOPOB C ONPEAeneHHOM MACCOBOM AONEH PACTBOPEHHOTO BELECTBA, Nid-
HMPOBATL M NPOBOANTL XMMUYECKME SKCMEPUMEHTbI MO PACNO3HABAHMIO PACTBOPOB LENOYEN U KMCIOT C MOMOLLBIO MHAMKATOPOB (nak-
myc, peHondTanenH, METUIOPAHX 1 Apyrue)

2.7 NPOBOAMTL PACYETLI MO YPABHEHUIO XMMUYECKOW PEeaKLMM

3 Mo Teme: "Mepuoamueckuin 3akon u Mepuoanyeckas cuctema xummyeckux snementos .M. Menpeneesa. CtpoeHne atomos. Xumuye-
ckas cea3b. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PeaKLmu"

3.1 PACKPbIBATE CMbICIT OCHOBHBIX XMMMYECKMX MOHSITUIA: S4PO ATOMA, SNEKTPOHHbIM CMOM ATOMA, ATOMHAS Op6UTANb, PAAMYC ATOMA, XMMM-
Yeckast CBSi3b, NONSIPHAS U HEMONSPHAS KOBANEHTHAS CBSA3b, SNEKTPOOTPMULIATENBHOCTb, MOHHAS CBSA3b, MOH, KATMOH, GHWUOH, CTeNeHb OKMC-
neHus

3.2 KNaccuPUUMPOBATL XMMUYECKME NIEMEHTBI

3.3 OMMCLIBATL M XAPAKTEPU30BATL TabnMuHylo dopmy [Meproamyeckoit CUCTEMbI XMMUYECKMUX SNIEMEHTOB: PA3MMYATL MOHATUS "MABHAS

50



p YactHoe obweobpasosaTensHoe yypexaeHme

ObpasosarenbHeblii KoMmnneke «Touka byayLiero»

noarpynna (A-rpynna)" u "nobounas noarpynna (b-rpynna)”, "mansie" u "6onbwme" neproge

3.4 packpbiBate cmbicn [Neproanyeckoro 3akoHa [.M. MeHaeneesa: AeMOHCTPMPOBATL MOHUMAHME NEPUOAMYECKON 3ABMCMMOCTM CBOMCTB
XMMMUYECKMX NEMEHTOB OT UX nonoxexus B [Nepuognueckon cucreme

3.5 COOTHOCHTb 06O3HAYEHUS, KOTOpble MMmetoTcst B Tabnunue "lMepuoanyeckas cuctema xummueckux anemenTos .M. Mengeneesa" ¢ umcno-
BbIMM XOPOKTEPUCTUKAMM CTPOEHMS TOMOB XMMMUYECKMX SNEMEHTOB (COCTaB U 3apsiA 28pa, obLiee YUCHO 3NEKTPOHOB M pacnpepeneHue
WX MO 3NEKTPOHHBIM COSIM)

3.6 onpeaens b CTENEHb OKUCTIEHMUS SNEMEHTOB B BUHAPHBIX COEAMHEHUAX

3.7 onpenensTb BUL XMMUYECKOM CBA3M (KOBANEHTHAS M MOHHAS) B HEOPTAHUYECKMX COEAMHEHMSX

MposepsieMbie anemeHTb copgepxanus (8 knacc)

Kog [NpoBepsieMblit SNIEMEHT COREPXAHMS
1 [NepBOHAYANbHbIE XMMUYECKME NOHATHS

1.1 MNpeamet xumumn. Ponb xnMumK B Xn3Hu Yenoseka. XuMus B cucteme Hayk. Tena u sewectsa. Pusmyeckme cBOMCTBA BelecTs. ArperatHoe CoCTosHue
BELLLEeCTB

1.2 [MoHsTMe O MeTOAAX NO3HAHMS B XMMMK. YucTbie BewecTtsa n cmecn. Cnocobsl pasgeneHuns cMecemn

1.3 Atombl U Monekyrbl. Xummyeckue snemeHTbl. CUMBOSIbI XMMUYECKMX NEMEHTOB. [1pocTbie 1 cnoxHble BelwecTBd. ATOMHO-MONEKYNIIPHOE yYeHue

1.4 Xummueckas bopmyna. BaneHTHOCTb OTOMOB XMMMYECKMX SeMeHTOB. 30KOH MOCTOSHCTBA cocTaea BewecTs. OTHocuTenbHas atomHas macca. Or-
HOCHTENIbHAS MONEKYNIPHAS MAcca. MaccoBas nons XMMMYECKoro afieMeHTa B COeaMHEHUN

1.5 Konuuectso Bewwectea. Monb. MOﬂﬂpHOﬂ macca. Baammocssiab konnyecTea, MACChl M YUCNA CTPYKTYPHbIX eAuHUL, BelecTBa. PacyeTsl no dpopmynam
XUMMYECKMX COEOUHEHUN

1.6 Dusnuecknme U xmMmuueckme sBReHMs. XMMMYECKas PeaKuMs M ee MPU3HAKM. 30KOH COXPOHEHMS| MACCHI BELLECTB. XMMWUYECKME YPOBHEHMS.

51




r YactHoe obweobpasosaTensHoe yypexaeHme

ObpasosarenbHeblii KoMmnneke «Touka byayLiero»

Knaccubukaums xmummueckux peakumit (coeamHeHmns, pasnoxeHus, 3ameLueHmus, obmera)

1.7

XMMMYECKMI 3KCNEPUMEHT: 3HOKOMCTBO C XMMWYECKOM NOCYAOM, C NpaBunamu paboTsl B Nabopatopun 1 npuemamn obpallerms ¢ nabopaTopHbiM
obopynoBaHMEM, U3yyeHre U onrcaHre GUaNYeckux CBOMCTE 06PA3LOB HEOPraHUYECKMX BelecTs, Habnoaexre duanyeckmx (nnasnexne sBocka,
TasHKWE NbAQ, PACTUPAHWE CAXAPA B CTYMKE, KAMEHUE M KOHAEHCALMS BOAbI) M XMMMYECKMX (ropeHue cBeuu, NpOKANMBAHWE MEAHOM MPOBONOKH,
B3AMMOAENCTBME MENA C KMCTIOTOM) ABNEHWH, HOBIOAEHUE M ONUCAHWE NPU3HAKOB NMPOTEKAHMS XMMMYECKUX PEeaKLmit (pasnoxeHue caxapa, B3au-
MOAEMCTBIME CEPHOM KMCIOTbI C XOPHAOM Bapus, pasnoxeHue ruapokenaa meau (I1) npu HarpesaHum, B3aMMOAENCTBIME Xene3a C PACTBOPOM CONM
meau (I1), usyuenne cnocobos pasgenermns cmeceit (c NOMOLLBIO MATHUTA, GUABTPOBAHME, BLINAPUBAHME, AUCTUANALMS, XpOMaTorpadms), nposene-
HME OYMCTKM MOBAPEHHOM CONM, HABMIOAEHWE U ONUCAHUE PE3yNbTATOB NPOBEAEHMS OMbITA, UNIOCTPUPYIOWEro 30KOH COXPAHEHUS MACChI, CO3Aa-
HWe Mogenei Monekyn (LapocTepxHeBbIX)

Baxnenwue npeacTtaBuTes HEOPraHM4eckmx seLlecTs

2.1

Boanyx - cmeck rasos. Coctae osgyxa. Kucnopog - anemeHT u npoctoe Belecteo. HaxoxaeHne KUCnopoaa B npupoae, GU3niyeckne n XMMuieckme
ceomcTea (peakummn ropenus). Okeuasl. [Npumenenne kucnopoaa. Cnocobsl nonyueHus kucnopoaa B nabopatopum u npomsilwneHHocTi. Kpyroeo-
poT kucnopopa B npupoge. O30H - annoTponHas MoandHUKALMS KUCTOPOAT

2.2

Tennosoit 3pPpekT XMMUYECKON PEaKLMMU, TEPMOXUMMYECKME YPUBHEHMS, SK30- U SHAOTEPMUYECKME PEAKLMK. TONNMBO: Yronb 1 METAH. 3arps3HeHne
BO3AyXd, yCUNIEHWE NAPHMKOBOTO 3pdeKTa, paspyLieHMe 030HOBOTO Clos

2.3

Bonopog - anemeHT 1 npocToe Bewecteo. HaxoxaeHne Bogopona B npupogae, Gpuanyeckme n XMmmyeckue CBOMCTBA, NPUMEHeHUe, cnocobsbl nony-
yenums. Knucnotsl 1 conu

24

MonsipHbit 06bem rasoe. Pacyetsl No XMMUMYECKUM YPOBHEHMUSAM

2.5

Dusnyeckme ceoictea Boabl. Bopa kak pacteoputens. Pactsopbl. HacbiweHHbie M HeHackleHHbIe pacTsopbl. PactBopumocTs Belwects B Boge. Mac-
COBQs [ONS BELECTBA B pacTBope. Xummnueckue ceoictaa soasl. OcHosaHus. Ponb pacteopos B npupode v B xu3Hu yenoseka. Kpyrosopot eogbl B
npupope. 3arpsisHeHne npupoaHsix Bog. OXpaHa M OYMCTKA NPUPOAHBIX BOA,

2.6

Knaccnudmkaums Heopranmueckux coegurHenmit. Okemapl. Knaceudukaums okenpos: coneobpasyiowpme (0cHOBHbIE, KUCNOTHBIE, aMbOTEPHBIE) U He-
coneobpasyiowme. HomeHknatypa okengos. Pusnyeckue 1 xMMmnyeckne CBOMCTBA okcuaos. [onyyerne okenaos
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2.7 OcHosahus. Knaccnukaums OCHOBAHMM: LENOYM U HEPACTBOPUMBIE OCHOBAHMS. HomeHknatypa ocHoBaHmit. Pusuueckme n XMMmUyeckme CBOMCTBA
ocHoBaHMM. [lonyyeHne ocHoBaHMi

2.8 Kucnotsl. Knaceupukaums kucnot. Homerknatypa kucnotr. Pusmyeckune M xuMuyeckme cBoncTea kucnor. Pag aktusHoctn metannoe H.H. beketosa.
MNonyuyeHue kucnot

2.9 Conun. HomeHknatypa coneit. Pusmyeckne n xummnueckue ceoicTea conen. [onyyerue coneit
2.10 [eHeTHuecKas CBA3b MEXAY KIACCAMM HEOPTAHUYECKUX COEAMHEHMI
2.11 XMMMYECKMI SKCMIEPUMEHT: KOYECTBEHHOE OMpPEAENeHne COAEPXKAHMUS KUCTIOPOAA B BO3AYXE, NONyYeHUe, COBUPaHME, PACMO3HABAHME U U3yYeHHE

CBOMCTB KMCNOPOAQ, HABMIOAEHWE B3AMMOAEMCTBMS BELLECTB C KMCIIOPOAOM M YCIIOBMSI BOSHUKHOBEHMS M NPEKPALLEHUS ropeHus (noxapa), o3Ha-
KOMneHue ¢ 0bpasLaMM OKCHAOB M OMMCAHME UX CBOMCTB, MONy4YeHUe, COBUPAHME, PACNO3HABAHME M M3y4YeHMe CBOMCTB BOLOPOAA (ropeHue),
B3aMMOAeNCTBIe Bofopoaa ¢ okenpom meau (l1) (BosmoxHo ncnonbaosaxmne Buaeomatepuanos), HabmopeHe 06pasLOB BELLECTB KONMYECTBOM |
MOJIb, UCCNEfOBAHME OCODEHHOCTEN PACTBOPEHMS BELLECTB C PA3IMYHON PACTBOPMMOCTbIO, MPUrOTOBSIEHUE PACTBOPOB C ONPeAeneHHON MACCOBOA
[oNnel PACTBOPEHHOrO BELLECTBA, B3AMMOAEMCTBME BOALI C METANNAMM (HOTPUEM M KanbLyem) (BOBMOXHO MCMONb3OBAHKME BMAEOMATEPUANOB),
onpepeneH1e pacTBOPOB KMCMOT U LLENOYEN C MOMOLLbIO MHAMKATOPOB, MCCNEAOBAHME OBPA3LIOB HEOPIAOHMYECKMX BELLECTB PA3MYHBIX KICACCOB,
HabmofeHe M3MEHEHMs OKPACKM MHAMKATOPOB B PACTBOPAX KMCIOT M LENOYEN, M3yueHne B3aumoaencTems okenaa meau (ll) ¢ pacteopom ceproi
KMCNOThI, KUCNOT C METANIAMM, PEAKLMIA HEUTPANU3ALMM, NONYHEHNE HEPACTBOPUMBIX OCHOBAHMM, BbITECHEHWE OJHOTO MeTannd APYrMm M3 pac-
TBOPO CONM, PELUEHME SKCMEPUMEHTANbHbBIX 3004 Mo Teme "BaxHelimne Knacchl HEOPraHUYECKUX COeUHEHNIA"

3 Mepuopnueckuin 3akoH n MNepropnueckas cucrema xummmyeckmx snementoe .M. Mengeneeea. Ctpoenne atomos. Xumuueckas cesazb. Okucnu-
TENbHO-BOCCTAHOBUTENbHbIE PEAKLIMM

3.1 Mepeble NOMBITKM KNACCUPUKALMM XMMUYECKMX dNeMeHTOB. [TOHSTHE O rpynnax CXOAHBIX SNEMEHTOB (LLENOYHbIE M LENOYHO3EMENbHBIE METAbI,
rQnoreHsbl, MHEPTHbIE ra3bl). DNEMEHTHI, KOTOPble 06PA3YIOT AMPOTEPHBIE OKCUALI U TMAPOKCHAI

3.2 Mepuopnueckuin sakoH. [Mepropnueckas cuctema xmmmdeckmx snemertos [1.M. Menpeneesa. KopotkonepuogHas v anuHHonepuopHas dopmbi Me-
PUOAMYECKO cUCTEMbI XMMUYecknx snemeHTos [.M. MeHpeneesa. Mepuopbl 1 rpynnbl. Pusmyeckuit cMbici NOPsSAKOBOrO HOMEPA, HOMEPOB NepPH-
OfQ M rpynMbl SNemMeHTa

3.3 Crpoenune atomos. Coctas atoMHbix spep. Maotonbl. Dnektporbl. CTpoeHne anekTpoHHbIXx obonoyek atomos nepsbix 20 XMMUYECKMX SNEMEHTOB
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Mepnopnueckoit cuctemsl [1.M. Mengeneesa. XapakTepucTMKa XMMUUYECKOTO 3MIEMEHTA MO ero nonoxexuto B [Neproanyeckoit cucteme .M. Men-
Aeneesa
3.4 3aKOHOMEPHOCTU M3MEHEHMS PAANYCA OTOMOB XMMUYECKMX SNEMEHTOB, METANIMYECKMX M HEMETANNIMYECKMX CBOMCTB MO rPYNNam M NnepuMoaam. 3Ha-
yenue [Meproamnyeckoro 3akoHa u MNeproanyeckon cUCTEMBI XMMUYECKMX SNEMEHTOB AJ1si PA3BUTUS HaYKu 1 npakTuku. .M. MeHgenees - yueHbii u
FPAXAAHMH
3.5 Xummnueckas ces3b. KosanentHas (nonsapHas 1 HenonapHas) cBsab. DNeKTPOOTPULATENBHOCTb XMMUYECKMX SNEMEHTOB. MoHHas cea3b
3.6 CreneHb okucnenms. OkMcnuTenbHO-BOCCTAHOBUTENbHbIE peakumu. [1pouecchl okmucnenus u BocctaHosneHms. OKMCAUTENU U BOCCTAHOBUTENM
3.7 XUMUYECKMI SKCMEPUMEHT: M3yYeHUMe ODBPA3LOB BELLECTB METAIOB M HEMETANIOB, B3AMMOAENCTBME MMAPOKCMAA LMHKA C PACTBOPAMM KUCIOT W
LenoYen, NpoBeLeHUE OMNbITOB, UAMIOCTPUPYIOWMX MPUMEPbI OKUCIUTENBHO-BOCCTAHOBUTENbHBIX PECAKLMIA (FOpeHMe, PeaKLMm PA3NOXEHHs, coeam-
HeHus)
MpoeepsiemMbie TpeHOBAHMS K Pe3yNbTATAM OCBOEHMS OCHOBHOM 0Bpa3oBaTensHoi nporpammsl (9 knacc)
Koa nposepsiemoro pesynb- MNpoBepsieMble NPeAMETHbIE PE3YNTATH OCBOEHMSI OCHOBHOM 0BPA30BATENBHOM MPOrPAMMBI OCHOBHOTO 0bLLero obpasosaHms
TaTa
1 No Teme: "BelectBo 1 xummueckas peakums”
1.1 PACKPbLIBATE CMbICTT OCHOBHBIX XMMUYECKMX MOHSITUIA: PACTBOP, SMEKTPOSIUTLI, HESNEKTPONMUTLI, SNEKTPONUTUHECKAS AUCCOLMALMS, PETK-
LM MOHHOTO OBMEHA, KATANM3ATOP, XMMUYECKOE POBHOBECUE, OBPATUMBIE U HEODPATUMBIE PEAKLIMM, OKUCITUTENBHO-BOCCTAHOBUTENb-
Hble PEAKLMM, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIIEHWE M BOCCTOHOBEHWE, QNOTPONUs, aMdOTEPHOCTb, XMMUYECKas CBA3b (KOBANEHT-
HQS, MOHHOS, METANNMYECKAS ), KPUCTANNMYECKAS PELLETKA, CMABbI, CKOPOCTb XMMUYECKOM PEAKLMM
1.2 WIMIOCTPUPOBATL B3AMMOCBSI3b OCHOBHbIX XMMMUYECKMX MOHATUI U MPUMEHSITb 3T MOHSTUS MPU OMUCAHMM BELLECTB M UX NPEBPALLEHMMA
1.3 COCTUBNSITb YPOBHEHWS SNEKTPONUTUYECKON AUCCOLMALMM KUCTIOT, LLENOYEN U CONEN, MOSHbIE M COKPALLEHHbIE YPOBHEHWS PEAKLMIA MOH-
Horo obmeHa
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1.4 PACKPbIBATE CYLLHOCTb OKUCIIUTENIbHO-BOCCTAHOBUTESNbHBIX PEAKLMI NOCPEACTBOM COCTABIEHMS SNEKTPOHHOIO BANAHCA 3TUX PeaKLMi
1.5 MPOBOAMUTL PACYETHI MO YPABHEHWUIO XMMUYECKOM pPeaKLmMn
2 Mo temam: "Hemetannbl u ux coeanrenms" n "Metannsl 1 nx coeanHenus”
2.1 XapakTepu3oBaTh (onuckiBaTs) oblme U crneumduIeckme XMMMYeckMe CBOMCTBA MPOCTBIX M CIIOXHbIX BELLECTB, NOATBEPXAAS ONUCAHUE
NPUMEPAMM MOSIEKYSISIPHBIX M MOHHBIX YPABHEHMI COOTBETCTBYIOLLMX XMMUYECKMX PEaKLMiA
2.2 COCTABMSATb YPUBHEHMS PEAKLMI, NOATBEPXACIOLMX CYLLLECTBOBAHUE FTEHETUYECKOM CBS3M MEXAY BELLECTBAMM PA3SIMYHBIX KIACCOB
2.3 NPOrHO3MPOBATL CBOMCTBA BELLECTB B 30BUCUMOCTH OT UX CTPOEHMS, BO3MOXHOCTU NPOTEKAHUS XMMMUYECKMX NPEBPALLEHUI B PA3NMYHBIX
yCnoBMsiX
24 CNefoBaATb MPABMIGM MOMb30BAHMS XMUMMYECKOW NOCYAOH M NabopaTopHbM 06OPYAOBAHMEM, O TAKXE NPABUNAM OBPALLEHHs C Belle-
CTBAMM B COOTBETCTBUM C MHCTPYKLMSIMM MO BbINMOMHEHMIO IABOPATOPHbIX XMMUYECKMX OMbITOB MO NOMYy4YEHMIO 1 COBUPaHMIO rasoobpas-
HbIX BELLECTB (QMMMAKa W yrnekucnoro rasal)
2.5 NPOBOAUTbL PEAKLMM, MOATBEPXKACIOLME KAYECTBEHHBIA COCTAB PA3MMYHBIX BELLECTB: PACMO3HABATL OMbITHBIM MyTEM XIOPHA-, BPOMMA-,
noama-, kKapboHar-, pocdat-, cunmukar-, cynbpar-, IMAPOKCHA-UOHBI, KATUOHbI AMMOHMSI, MOHbI U3YYEHHbIX METANINIOB, MPUCYTCTBYIOLLME
B BOAHbIX PACTBOPAX HEOPrOHMYECKMX BELLECTB
3 Mo Teme: "Xumus 1 okpyxatowas cpepa”
3.1 PACKPbIBATE CMbICTT OCHOBHbIX XMMMyeckinx nonsTiia: [1K eelwwecTea; kopposus metannos
3.2 MPUMEHSITb OCHOBHbIE OMEPALMU MbICTIUTENBHOM AESTENBHOCTM - AHANM3 U CUHTE3, CPABHEHMEe, 0bObLLEHME, CUCTEMATU3ALMIO, BbISBIIE-

HME NPUUYUHHO-CNEMCTBEHHbIX CBS3EM - AN U3YYEHUS CBOMCTB BELLECTB M XMMUYECKMX PEAKLIMIA; €CTECTBEHHO-HAYYHbIE METOAbI NO3HAHMS
- HabnioaeH e, M3MEPEHHE, MOAENMPOBAHWE, SKCNEPUMEHT (peanbHbii U MbICTIEHHBIM)
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MpoeepsieMble anemeHTs copepxanms (9 knacc)

Kog,

[NpoBepsieMblit SNEMEHT CoaepPXaHums

BewwecTtBo 1 xummyeckas peakums. [NostropeHue

1.1

ﬂepmo.u,wqecmﬁ 3AKOH. l—lepwop,wqecmsl CUCTEMA XMUMHUYECKUX DNEeMEHTOB ﬂ,M MeH,u,eneeBO. CTpoeHMe ATOMOB. 3C|KOHOMepHOCTM B USMEHEHWMWU CBOMCTB
XUMHNYECKMNX SNTIEMEHTOB NEPBLIX TPEX NEPMOAOB, KANUA, Kanbuua U nX COEONHEHMN B COOTBETCTBUM C MONOXEHUEM SIIEMEHTOB B I'lepwop,mquKoﬁ cnucrteme n
CTpOeHMNEeM UX aToMOB

1.2

CrpoeHue BelLecTBa: BAAbI XMMMYECKOM CBA3U. TUMbI KPUCTANNMYECKMX PELLETOK, 30BUCUMOCTL CBOMCTB BELLECTBA OT TUNA KPUCTAIMYECKON PELLETKM U BUAA
xummnueckon cesazun. Knaccudukaums 1 HOMEHKNATYPA HEOPraHUYECKMX BELLECTB (MeXAyHAPOAHAS U TPMBMANbHAS). XMMUYECKME CBOMCTBA BELLECTB, OTHOCS-
LMXCS K PA3MYHBIM KITACCAM HEOPTOHMYECKMX COEAMHEHNM, FEHETUYECKAS CBSI3b HEOPTAHMYECKMX BELLECTB

1.3

Knaccubukaums xummuaeckmnx peakumii o pasnmuyHbIM NPU3HAKAM (MO YMCAY M COCTABY YYOCTBYIOLMX B PEAKLMM BELLECTB, MO TENNoBOMY abdekTy, no name-
HEHMIO CTENEHEN OKUCNEHMSI XMMUYECKMX SIEMEHTOB, MO OBPATUMOCTH, MO YHACTHIO KATANM3ATOPa). DK30- U SHAOTEPMUYECKME PEAKLMK, TEPMOXUMUYECKME
ypaBHeHus. [ToHATHE O CKOPOCTU XMMMYECKOM PeaKLmMm

1.4

MoHsiTMe 06 0BPATUMBIX M HEOBPATUMBIX XMMUYECKMX peakumsix. [ToHATHE O rOMOreHHbIX M reTeporeHHbIX peakumsix. [ToHsiTMe O XMMUYECKOM PABHOBECKM.
DakTopsl, BAUSIOLWME HO CKOPOCTb XMMUYECKON PEAKLMU M MOMOXEHUE XMMUYECKOTO PABHOBECHS

1.5

OkucnnTenbHO-BOCCTAHOBMUTENbHbIE PEAKLMM, SNEKTPOHHBIA BANAHC OKMCIUTENbHO-BOCCTAHOBUTENLHOM peakumn. CocTaBneHne ypaBHEHUIA OKUCIUTENbHO-
BOCCTAHOBMTESNbHbBIX PEAKLMIA C UCMOSb3OBAHMEM METOAA SNEKTPOHHOMO HanaHca

1.6

Teopus anekTPONUTMYECKOM AMCCOLMALMU. DNEKTPONUTLI U HedNeKTponmTel. KaThoHbl, aHMoHb. MexaHusm aMccoumaumm BELLECTB C PA3NMYHBIMU BULOMMU
xuMunyeckon cessu. CteneHb auccounaumnn. CunbHole u cnabbie anektponutsl. Peakummn MoHHoro obmeHa. Ycnoeusi npoTekaHusi peakLmii MOHHOTO OBMEHA,
MOJIHbIE M COKPALLEHHbIE MOHHbIE YpaBHeHMst peakumid. CBOMCTBA KMCIOT, OCHOBAHMIA M CONEM B CBETE NPEACTABNEHMI OB 3N1EKTPONUTUHECKOM AUCCOLMALMM.
KauecTeeHHble peakumu Ha MoHel. [MoHsTHe o rMaponuse coneit

1.7

XMMMYECKMI SKCMEPUMEHT: O3HOKOMAEHWE C MOLENSIMM KPUCTANIMYECKUX PELIETOK HEOPTrOHUYECKMX BELLECTB - METASIIOB M HeMeTannos (rpaduta u anmasal),
CNOXHBIX BELLECTB (XNOPMAQ HATPUSA); UCCNEROBAHME 3ABUCMMOCTH CKOPOCTM XMMMUYECKON PEAKLMM OT BO3AEMCTBUS PA3NMYHBIX GAKTOPOB; UCCNEAOBAHME
3NEKTPONPOBOAHOCTH PACTBOPOB BELLECTB, NPOLECCA AMCCOLMALMMU KMCTIOT, LLENOYEN M coneit (BO3SMOXHO MCMONb3OBAHME BUAEOMATEPHANOB); NpoBeaeHe
OMbITOB, UNNIOCTPUPYIOLMX MPU3HOKM NPOTEKAHMS PEaKUMM MOoHHOro obmeHa (obpasosaHWe ocaaka, Bbienewue rasa, obpasoBaHWe BOAbl); OMbITOB,

56




r YactHoe obweobpasosaTensHoe yypexaeHme
' ObpasosarenbHeblii KoMmnneke «Touka byayLiero»

MNNIOCTPUPYIOWKMX NPUMEPDLI OKUCITNTENTbHO-BOCCTAHOBUTESNbHBIX peGKLlMﬁ (ropeHMe, peakumnmn pas3noxeHus, COGJJMHGHMFI),' pacno3HaBAHME HEOPIrAHUYECKUX
BeLLeCTB C NOMOLbIKO KAYECTBEHHbIX peGKLIMﬁ HA UOHbI; pelleHne SKCNepUMEeHTANbHbIX 3a4a4

Hemetannel u nx coeanHeHunsa

2.1

Obuwas xapakrepuctuka ranoreHos. OcobeHHOCTU CTPOEHUsSE ATOMOB, XAPAKTepPHble cTerneHn okucnenus. CTpoeHne u puamyeckme CBOMCTBA NPOCTLIX Be-
LWeCTB - ranoreHoB. XMMMUYecKMe CBOMCTBA HO NpUMepe Xnopa (B3aumonencTsmne ¢ METANNamM, Hemetannamu, wenoyamu). Xnoposogopoa. ConaHas kuc-
NOTA, XMMUYECKME CBOMCTBA, MONyYeHHe, NpuMeHeHKe. [leicTBMe XNopa 1 XNIOPOBOAOPOAA HO OPTAHU3M YenoBeKd. BaxHelLwme xnopuabl 1 nx HOXOXAEeHUE
B Npupope

2.2

Obuwas xapakrepuctnka snemeHtor VIA-rpynnb.. OcobeHHOCTH CTPOEHMS ATOMOB, XAPAKTEpPHble cTeneHn okucnenus. CTpoerne n dusmnyeckne cBoMCTBA
NPOCTbIX BELLECTB - KUCIOPOAA M cepbl. ANNOTpOnHble MOAMBUKALMKM KUCTOPOAA U cepbl. XuMUueckue ceoicTaa cepbl. CepoBogopop, cTpoerme, dusmyeckme
M xuMmyeckne ceoictea. OKcuabl cepbl KOK NMPEACTABUTENM KUCIOTHbIX okcnpoBs. CepHas KMCnoTa, GpUaMYeckmne n XMMuieckme cBOMCTBA (oblume Kak npea-
CTABMTENS KNACCA KUCNOT M cneupuduyeckme). XMMmuieckne peakumu, nexalupe B OCHOBE NPOMBILLIIEHHOTO cnocoba Nony4YeHus CepHOM KUCNoThl. [pumeHre-
Hue. Conu cepHOM KUCNOTbI, KOYECTBEHHAS PEAKLMS HA CynbdaT-MoH. HaxoxaeHHne cepbl U ee coefnHeHM B NpuMpoae. XMMUMYECKOe 3arpsisHeHMe oKpyXato-
e cpeabl COeAMHEHUAMM CePbI (KUCNOTHbIE AOXAM, 3ArpsA3HEHUE BO3AYXA M BOBOEMOB), Cnocobbl ero NpeaoTBpaLLeHus

2.3

Obwas xapaktepuctrka anementos VA-rpynnbl. OcoBeHHOCTU CTPOEHMsSE ATOMOB, XQPAKTEPHbIE CTEMEHM OKUCNEHHs. A30T, PACNPOCTPAHEHWE B MPUPOAE,
dusnueckme u xummnueckne csomctea. Kpyrosopor azora B npupone. AMMKUOK, ero GpUsMYECKME U XMMUYECKME CBOMCTBA, NomyyeHne 1 npumerenne. Conu
OMMOHMS, MX PU3UYECKME U XMMUYECKME CBOMCTBA, NpUMeHeHKne. KayecTBeHHas peakums Ha MOHbI OMMOHMS. A30THAS KUCNOTA, ee nonyyeHne, duamyeckme
M XMMMYECKME CBOMCTBA (0BLLMe KaK NpeacTaBuTens KNacca KUCnoT U cneunduyeckue). McnonbaoBaHmne HUTPATOB 1 CONEN OMMOHMS B KAYECTBE MUHEPQTTb-
HbIX yBOBpeHuit. XMMUYeckoe 3arps3HeHre OKPYXaoLen CPeabl COeaNHEHUAMM O30TA (KMCNOTHbIE 4OXAM, 3arps3HEHWE BO3Ay XA, NOYBbI M BOAOEMOB)

24

Pocdop, annotponHsie moandukaumm bochopa, dusmyeckue n xumudeckne ceomctaa. Okena pocdopa (V) u pocdopHas kuncnota, Ppuamyeckme U XMmu-
Yeckue cBOWCTBA, nonyyeHue. McnonbaosaHne bocdatos B kayecTee MUHEPANbHBIX YA0OPEHHMM

2.5

Obuwas xapakrepuctuka snemeHTos IVA-rpynnsl. OcobeHHOCTH CTPOEHMS ATOMOB, XOPAKTEPHbIE CTEMEHU OKUCIEHMs. YINepoa, anioTporHblie MoaMdHmKa-
LMK, PACNPOCTPAHEHME B NPUPOAE, PU3MYECKMe U XMMHYeckne ceoicTea. Aacopbums. Kpyrosopot yrnepoaa B npupoge. Okeuapl yrnepoaa, nx ¢pusnyeckme
M XMMMYECKME CBOMCTBA, AENCTBME HA XMBbIE OPrOHW3MbI, MOMYYEHME WM NPUMEHEHWE. DKonoruyeckune npobnemsl, cBA3aHHbIE ¢ okcupom yrepoaa (IV);
rMnoTe3a rmobanbHOro MOTEMNEHUS KIIMMATA; NAPHUKOBbIA 3¢dekT. YronbHas KMCIOTA U ee COMKU, UX PUIMYECKME U XMMUYECKME CBOWCTBA, MOMyYyeHue M
npumerenune. KauectseHHas peakums Ha KapHOoHAT-MOHbI. Mcrnonb3osaHne kKapboHATOB B BbiTy, MeanLMHE, MTPOMBILLIEHHOCTH M CENbCKOM XO3SMCTBE
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2.6

MepeoHaYanbHbIE NOHSTUS 06 OPraHMYECKMX BELLECTBAX KOK O COEAMHEHMSIX YINepoaa (MeTaH, aTaH, 3TUREeH, aueTUneH, 3TAHON, MMLEPHUH, YKCYCHOs KMC-
nota). Mx coctas 1 xumndeckoe ctpoetme. MNoHsaTMe 0 BMONOrMYecKkM BaXKHBIX BELLECTBAX: XMPAX, BENKax, yrneBoaax - U x ponu B Xu3Hu Yenoseka. Mare-
pUanbHOE eAMHCTBO OPraHMYECKMX U HEOPTAHUYECKMX COEAMHEHMNM

2.7

KpemHuit, ero puanyeckune n xummyeckue CBOMCTBA, nonyderune u npumerenne. CoeamnHerns kpemhus B npupoae. Obuime npeactasneHus ob okeuae Kpem-
Hus (V) n kpemHuesom kucnote. CunukaThl, X MCNONb3OBAHME B BbITY, MEAULMHE, MPOMBILLIEHHOCTU. BaxkHeMwme cTpouTenbHble MaTepuansl: KEPAMKKA,
CTeKNO, LeMeHT, 6eToH, xene3obeTtoH. [Tpobnembl 6e30MACHOrO UCMONb3OBAHMUS CTPOMUTENbHBIX MATEPMUANIOB B MOBCEAHEBHOM XM3HM

2.8

XUMUYECKMI SKCNEPUMEHT: M3yyeHne OBPA3LIOB HEOPTOHUYECKMUX BELLECTB, CBOMCTB CONSIHOM KUCOThI; MPOBEAEHUE KAYECTBEHHBIX PEAKLMI HO XNTOPHL-MOHBI
1 HOBMIOAEHWE NPU3HAKOB MX NPOTEKAHUS; OMbIThI, OTPAXAOWME GUIMIECKME M XMMUYECKME CBOMCTBA FQNIOTEHOB M MX COEAMHEHUNM (BO3MOXHO MCNOnb3o-
BOHME BUAEOMATEPUANOB); O3HOKOMNEHUE C 0BPA3LAMM XNOPUAOB (ranoreHnaos); osHakomneHue ¢ 0bpasLAMM Cepbl U ee CoeanHEHNSIMMU (BO3MOXHO MUc-
Nonb3OBAHME BUAEOMATEPUANoB); HabnoaeHue npouecca obyrMBAHMS CAXAPA NOA AENCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KMCNOTHI; U3yYEHUE XMMMUYE-
CKMX CBOMCTB pa3bABNEHHON CEPHOM KMCIOTbI, NPOBEAEHWNE KAYECTBEHHOM PEAKLMM HA CYNbPAT-MOH M HABMIOAEHWE NMPU3HAKA €€ NPOTEKAHMS; O3HOKOMIe-
Hue ¢ dU3NYECKMMM CBOMCTBAMM a30Ta, Gocdopa u Ux CoeanHeHUN (BO3MOXHO MCMONb3OBAHKWE BUAEOMATEPUANoB), obpasuamu a3oTHbIX 1 dochopHbIX
ynobpeHuit; nonyyeHune, COBUpaHME, pACNO3HABAHUE U U3YYEHWUE CBOMCTE OMMMAKQ; NMPOBEAEHNE KAYECTBEHHBIX PEAKLUMIA HO MOH OMMOHMS M G ocdaT-MoH
M M3y4YeHWe NPU3HAKOB UX NMPOTEKAHMS, B3AMMOLEMCTBME KOHLEHTPUPOBAHHOM Q30THOM KMCAOTH C MEABIO (BO3MOXHO MCMONb30BAHME BUAEOMATEPUANOB);
M3y4YEeHUEe MOLENEN KPUCTANNUYECKMX PELLETOK anmMasa, rpaduta, GpynnepeHa; 03HAKOMIEHUE C MPOLECCOM aacopbLMM PACTBOPEHHbIX BELLECTB OKTUBUMPO-
BOHHBIM YITIEM M YCTPOMCTBOM MPOTUBOrA3a; MoslydyeHue, COBUpaHMe, pACnoO3HABAHME U U3YYEHWE CBOMCTB YITIEKUCIIONO ra3d; NPOBEAEHME KAYECTBEHHbIX
PeaKUMi Ha KAPBOHAT- U CUAKMKAT-MOHBI U U3YYEHME MPU3HAKOB UX NPOTEKAHMS; O3HAKOMIEHWE C NPOAYKUMENH CUIMKATHOM MPOMBILLIEHHOCTH; peLleHne
5KCMNEPUMEHTANbHBIX 30404 MO Teme "BaxHewnLune HeMeTanbl U X COeanHeHUs"

MeTannbl 1 nx coegnHEHHNA

3.1

Obwas XOAPOKTEPUCTUKA XMMUYECKMX NEMEHTOB - METASINIOB HO OCHOBOHMM MX nonoxexus B [leproauueckoit cucteme xummyeckmx snementos .M. Men-
Aeneesd u cTpoeHms atomos. CTpoeHne MeTannos. MeTtannuueckas cBa3b M MeTananyeckas KPUCTANMYECKas peLueTka. INeKTPOXMMUYECKMIA Psif HaMnpsixe-
HWM METANNOB

3.2

Pusnyeckne n xummyeckue csorctsa metannos. Obue cnocobsl nonyyeHust Metannos. [ToHsTHE O KOPPO3UM METANIOB, OCHOBHbIE CMOCOBbI 3ALUMTLI UX OT
koppo3un. Cnnaebl (cTanb, YyryH, AOPANOMUHUI, BPOH3Q) U MX NPUMEHEHUE B BbITY 1 MPOMBILLIEHHOCTH

3.3

Ll_l,eJ'IO‘-IHbIe MeTannbl: NoOJIOXEHUNE B I'Iepwop,wqecmﬁ CUCTEME XMMHUYECKUNX DNTIEMEHTOB ,D,M Mer,eneeBc; CTpO€EHNE NX QTOMOB; HOXOXAEHUE B NpUpPOaE.
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Pusnuyeckue 1 xMMMYeckune CBOMCTBA (Ha npumepe HaTpms 1 kanms). OKCHAbI M TMAPOKCHABI HATPMS M Kanws. [TpUMEHEHKE LWenoYHbIX METAIOB M UX COeaM-

HEHUM

3.4 LLlenouHosemenbHbie METANMbI MArHKIA M KanbLMI: nonoxenue & [epuopnueckon cucteme xummuecknx sanementos .M. Mengeneesa; ctpoeHue nx atomos;
HaxoxgaeHue B npupoae. Puanueckme n XMMUMYECKME CBOMCTBA MArHUa M Kanbums. BaxHelwume coepnHenns kansbums (okeua, rmppokeuna, conm). XectkocTb
BOAbI U CNocobbl ee YCTpaHeHMs

3.5 Antomnumit: nonoxenue B [Mepuoauueckoit cucteme xmmuuecknx anementos .M. Mengeneesa; ctpoenne atoma; HaxoxaeHue B npupoae. Pusndeckue u
XMMMUYECKME CBOMCTBA aniomuHus. AMboTepHble CBOMCTBA OKCMAQ M TMAPOKCMAA AIIOMMUHMS

3.6 Xeneso: nonoxenue B MNepuoanueckoit cucteme xummuecknx anementos O.M. Mengeneesa; ctpoenne atoma; HaxoxaeHue B npupoge. Puanueckme n xu-
Muueckme ceorcTea xenesa. Okeunabl, rmapokeuasl n conm xenesa (ll) u xenesa (lll), ux cocras, ceoictaa u nonyuenune

3.7 | XMMMuYeCckui 3KCMEPUMEHT: O3HAKOMIEHME C OBPA3LAMM METAMNOB M CMICBOB, MX GU3NYECKMMU CBOMCTBAMM; U3YyHYEHWE PE3yNbTaTOB KOPPO3UM METANNOB
(B03MOXHO MCNONbL3OBAHME BMAEOMATEPMANOB), 0COBEHHOCTENM B3AMMOLEMCTBMSA OKCMAQ KANbLMA M HATPHUS C BOROM (BO3MOXHO MCNONb3OBAHWE BUAEOMA-
TEpMAnoB); MCCNeaoBaHME CBOWCTB XECTKOM BOALI; MPOLECCa FOPeHMs Xenesa B KUcnopoge (BO3SMOXHO MCMonb3oBaHME BUAEOMATEPMANOB); MPU3HAKOB
NPOTEKAHMUS KAYECTBEHHBIX PEAKLMIt HO MOHBI (MArHMs, Kanbuus, anomuHms, umHka, xeneaa (1) u xenesa (I11), mepu (11); Habnoaerne 1 onmncanmne npoueccos
OKPALUMBAHMA NIAMEHU MOHOMM HOTPMS, KANMS U KQMbLMs (BO3MOXHO MCMONb30OBAHME BUAEOMATEPHANOB); MCCNER0BAHME AMPOTEPHBIX CBOWCTE TMAPOKCUAC
QNIOMMHMS U TMAPOKCUAD LMHKQ; PeLleHUe SKCNEPUMEHTANBHBIX 3aAa4 No Teme "BakHelume meTannsl M Mx coegpuHeHus"

4 Xumus m okpyxatowas cpeaa

4.1 Hoekie maTepuans 1 TexHonormu. Bewectsa n matepuansi B NOBCEAHEBHOM XM3HM uyenoseka. Xumus 1 sgoposbe. besonacHoe ucnonssoearme sewects u
XMMUYECKMX PEaKLMA B BbiTy. MepBas NOMOLLL NPU XMMUYECKMX OXOFaX M OTPABEHUAX

4.2 OCHOBbI 5KONOrMYECKON FPAMOTHOCTU. XUMMYecKoe 3arpsaaHeHne okpyxatowwei cpeabl [TOK. Ponb xumuu B peliermnmn skonornuecknx npobnem. MpupogHsie
MCTOYHUKM YINEBOROPOAOE (Yronb, NPUpoaHLIi ras, HedTs), NPORYKTH UX NepepaboTKK, UX POfb B BbITY U NPOMBILAEHHOCTH

4.3 XUMMYECKMI 3KCNEPUMEHT: U3yueHne 0Bpa3LOB MATEPUANOB (CTEKNO, CNAABbLI METANNOB, NOMMEPHLIE MATEPHAnbI)
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Mpoeepsiembie Ha O no xMMuu TpeboBAHUS K pe3ynbTaTAM OCBOEHMSI OCHOBHOW 0bpa3oBaTenbHOM NPOrpaMMbl OCHOBHOTO obLero obpa3oBaHms

Kog npoeepse-
moro Tpebosa-
HMS

Mposepsiemble TpebOBAHMS K MPEAMETHBIM PE3YNbTATAM HA30BOrO YPOBHSI OCBOEHMS OCHOBHOM OBPA30BATENBHOM MPOrPAMMbI OCHOBHOTO OBLLEro
obpasoraHus Ha ocHoee PITOC

lNpencTasnexue:

1.1

O NO3HOBAEMOCTH BIEHMIA MPUPOAbI, MOHUMAHME OBBEKTUBHOM 3HAYMMOCTM OCHOB XMMUYECKOM HOYKM KK OBNACTM COBPEMEHHOIO eCTECTBO3HAHMS,
KOMMOHEHTA OBLUEN KynbTypbl U MPAKTUYECKOM AESTENLHOCTM YEMOBEKA B YCIIOBUSX COBPEMEHHOTO OBLLECTBA; MOHUMAHME MECTA XMMUKU CPEAN APYTUX
€CTEeCTBEHHbIX HAYK

1.2

O HAY4HbIX METOAAX NMO3HAHUA, B TOM YMUCNIE SKCNEPUMEHTAJIbHbIX MU TEOPETUHECKNX METOAAX NCCNIENOBAHNSA BELWECTB U U3YHEHUA XUMMNYECKMNX peGKuMFI;
YMEeHKNEe UCNONb30BATbL MOAENN ANng ObBBACHEHMS CTPOEHNA ATOMOB U MONEKYN

1.3

o cdepax NpPodeCcCUOHANBHON AESTENBHOCTM, CBA3AHHBIX C XMMMEN U COBPEMEHHBIMU TEXHONOTUSIMM, OCHOBAHHBIMMA HO JOCTUXEHMUSX XMMUYECKOM
HAYKM, Y4TO MO3BOMMT OBYUAIOWMMCS PACCMATPMBATE XMMMIO KaK chepy cBoeit byayuiei npobeccUoHanbHOM AesTeNbHOCTM U CANATb OCO3HAHHbIN
BLIGOP XMMMM KK MPOdHUILHOrO NPEeAMETA NPH NePExXofe HA YPOBEHb cpefHero obLiero obpasoBaHms

BnaneHune cucteMom xuMmUUECKMX 3HAHUIA U YMEHME NPUMEHSATE CUCTEMY XMMMYECKMX 3HOHMM, KOTOPAS BKIIOYAET:

2.1

BAXKHEMLLIME XUMMYECKME MOHSTUS: XUMUYECKUIA SNIEMEHT, ATOM, MONEKYJA, BELLECTBO, MPOCTOE M CNOXHOE BELLECTBO, OAHOPOAHAS M HEOAHOPOAHAS
CMECb, OTHOCHTESbHBIE ATOMHAS M MOMEKYNAPHAS MACCHI, KOMIMYECTBO BELLECTBA, MOSb, MONISIPHASI MOCCA, MOMSIPHBIM OBbEM, OKCHA, KMCNOTA, OCHOBA-
HWe, conb (cpenHss), XMMMYeckas peakums, PEaKLMU COBAMHEHMUS, PEAKLMM PA3NOXEHMS, PEAKLMM 3OMELLEHMUS, PeaKLMn oBbMeHa, Tennosoi ekt
PeaKkumm, 3K30- U SHAOTEPMMYECKME PEAKLMM, PACTBOP, MACCOBAS AONS XMMMYECKOIO SNIEMEHTA B COEAMHEHMM, MACCOBAS AONS U NPOLEHTHAS KOH-
LEeHTPALMS BELLECTBA B PACTBOPE, SAPO ATOMA, SNEKTPOHHBIA CIOM ATOMA, ATOMHAsS OpbuTanb, PagMyC ATOMA, BOANEHTHOCTb, CTEMEHb OKUCIEHMS,
XMUMMYECKASs CBSA3b, NIEKTPOOTPULIATENbHOCTb, NONSIPHAS U HEMONSPHAS KOBASIEHTHAS CBSI3b, MOHHAS CBSI3b, METANIMYECKAS CBSA3b, KPUCTAIMYECKAS
peleTka (aTOMHAS, MOHHAS, METANNIMYECKAs, MONEKYNSPHAS), MOH, KOTUOH, GHUOH, SNEKTPONUT U HESNEKTPOSUT, SNEKTPONUTUYECKAS AUCCOLMALMS,
PEaKLMM MOHHOrO OBMEHA, OKMCIIUTENBHO-BOCCTAHOBMUTENbHBIE PEAKLMM, OKMCITUTENb U BOCCTAHOBMUTENb, OKMCNIEHUE M BOCCTAHOBIEHME, NEKTPONNS,
XMMMYECKOE PABHOBECKHE, OBPATHMBIE M HEOBPATUMBIE PEAKLMM, CKOPOCTb XMMHUYECKOM peakumm, katanmaatop, MNAK, kopposus metannos, cnnaes

2.2

OCHOBOMONArAIOWME 30KOHbI XMMMMU: 30KOH COXPAHEHMUs MACChI, Nepuoanyeckuin sakoH [1./. MeHgeneeea, 30koH NOCTOSHCTBA COCTABA, 3aKOH ABo-
ragpo
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2.3 TEOPUM XMMUU: ATOMHO-MOJIEKYIIIPHAS TEOPUS, TEOPUS SNEKTPOSTIUTUHECKON AUCCOLMALMM
3 BnaneHne ocHoBaMM XMMMYECKOM IPAMOTHOCTH, BKIIOYAIOLLEH:
3.1 YMEHME MPABUIBHO MCMOSb30BATH U3YHEHHbIE BELLECTBA M MATEPHUALI (B TOM YMCIIE MUHEPATbHBIE YAOBPEHMS, METAMNbI M CMIIABLI, NPOAYKTbI Nepepa-
6OTKM NPUPOAHBIX UCTOYHUKOB YTNEBOAOPOAOB (yrnsi, NPUMPOAHOTO rasd, HedTH) B BbiTy, CENbCKOM XO3ANCTBE, HO MPOU3BOACTBE M MOHUMAHME 3HAYE-
HMS! XXMPOB, BENKOB, YrNeBoOfOB A1 OPrAHM3MA YENOBEKA; YMEHWE NPOrHO3MPOBAThL BAMAHME BELLECTB M XMMUYECKMX NPOLIECCOB HO OPraHU3M Yesno-
BEKA M OKPYXAIOLLYIO NMPUPOAHYIO Cpeay
3.2 YMEHWE UHTErpUpOBATL XMMUYECKME 3HOHMS CO 3HAHMSMM APYTMX Y4EOHbIX NTPeamMeToB
3.3 HaNM4ME oNbITa PABOTHI C PABNUYHBIMU MCTOYHUKAMM MHPOPMALMK MO XMMMM (HOYYHAS M HOYYHO-NONYNSPHAS MTEPATYPA, COBAPH, CNPABOYHUKM,
MHTEpHeT-pecypchi)
3.4 yMeHue 06beKTUBHO OLLEHUBATL MHPOPMALMIO O BELLECTBAX, MX NPEBPALLEHUAX U NPAKTUHECKOM NMPUMEHEHUM 1 YMEHME MCMONb3OBATH €€ AN PELLEHMS
y4ebHO-MNo3HABATENbHBIX 3a4aY
4 BnaneHne ocHoBaMM NOHSTUIMHOrO ANNAPATA M CMMBOMIMYECKOTO A3bIKA XMMWUM A COCTABNEHUS GOPMYN HEOPraHMYECKMX BELLECTB, YPABHEHUM XM-
MUUYECKMX PEaKLMit; OCHOBAMM XMMMueckoin HomerknaTypsl (IUPAC u tpuemansHoi)
5 YMeHue oBObsICHSITb CBSI3b MONOXEHMs dneMeHTa B [leproamyeckoi cucTeme € YUCIOBBIMKU XAPAKTEPUCTUKAMM CTPOEHUS ATOMOB XMMUYECKMX SIEMEHTOB
(cocTas 1 3apsia anpa, obLee YUCNO FNEKTPOHOB), pacnpeaeneHUem SNEKTPOHOB MO SHEPTeTUYECKMM YPOBHSIM ATOMOB NePBbIX TPEX NEPUOA OB, KANUS
M KANbLMS
6 MpeactaeneHne o NEPUOANYECKON 3ABUCHMOCTU CBOMCTB XMMMYECKWUX SNIEMEHTOB (POAMYC OTOMA, 3NEKTPOOTPULATENBHOCTD), MPOCTBIX M COXHBIX
BELLECTB OT NONOXEHMs 3neMeHToB B [leproanyeckoi cucteme (B Manbix NepMoaax 1 MABHLIX NOArPYNMAX) 1 SNEKTPOHHOO CTPOEHMS ATOMA
7 YMeHune knaccnpuumpopatb:
7.1 XMMMUYECKME SNEMEHTHI
7.2 HEOopraHMyeckune BeLLecTea
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7.3 XMMUYECKME PEAKLIMU
8 YMeHue onpepenstb:

8.1 BAJIEHTHOCTb U CTEMEHb OKUCTIEHUSI XMMUYECKUX STIEMEHTOB, 3APSA MOHA

8.2 BMZI XMMMUYECKOM CBSI3U M TUM KPUCTANIIMYECKOM CTPYKTYPbl B COEAMHEHUSX

8.3 XAPAKTEP Cpeabl B BOAHLIX PACTBOPAX BELECTB (KMCNOT, OCHOBAHMHM)

8.4 OKMCIIUTESNb M BOCCTAHOBMTESNb

9 YMeHue xapakTepr3oBaTh GpU3MYECKME U XMMUYECKME CBOMCTBAL:

9.1 NPOCTbIX BELWECTB (KMCNOPOA, 030H, BOAOPOA, rpaduT, anmas, KpeMHui, asoT, docdop, cepa, Xnop, HATPUM, KAMM, MArHUM, KQbLMMA, QNIOMUHKA,
xeneso)

9.2 CNOXHBIX BELLECTB, B TOM YMCIE MX BOAHBIX PACTBOPOB (BOAA, AMMMGOK, XNIOPOBOAOPOA, CEPOBOAOPOA, OKCHABI M ruapokcuasl metannoe | - IIA rpynn,
anomunms, megm (1), umnka, xenesa (Il v ll), okenas yrnepoaa (Il v 1V), kpemuus (1V), azota n docdopa (Il u V), cepsi (IV u VI), cepruncras, cepras,
asoTUCTas, a30THAR, GOCHOPHAs, YronbHAS, KPEMHUEBAS KUCNIOTA U MX COnM)

9.3 MPOrHO3MPOBATL M XAPAKTEPM3OBATb CBOMCTBA BELLECTB B 3ABMCMMOCTM OT MX COCTOBA M CTPOEHMS, MPUMEHEHWME BELLECTB B 3ABMCMMOCTM OT MX
CBOMCTB, BO3MOXHOCTb MPOTEKAHMS XMMUYECKMX NPEBPALLEHNI B PA3NMYHBIX YCIOBHUAX

10 YMeHue coCcTaBnsiTb MONEKYNSIPHBIE U MOHHbBIE YPABHEHMS PEAKLMHI, B TOM YUCHE:

10.1 PeaKLuyit MOHHOTO OBMEHa

10.2 OKMCNNUTENbHO-BOCCTAHOBMUTENbHbIX PEAKLMIMA

10.3 UANIOCTPUPYIOLLMX XMMUYECKME CBOMCTBA M3YUYEHHbIX KIACCOB (rpynn) HEOPraHMYeckux BeLecTs

10.4

NOATBEPXAAIOLWMUX TEHETUHECKYIO BSAMMOCBA3b MeXAY HUMU
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YMeHue Bbruncnsth (nposoanTs pacuetsi):

OTHOCHUTEJIbHYIO MOJIEKYNAPHYIO M MONIIPHYIO MACCHI BELLECTB, MACCOBYIO OOJIIO XMMUYECKOTO 3J1EMEHTA B COEANHEHNN

11.2 MQCCOBYIO AOJIIO BELLECTBA B PACTBOPE,
11.3 KOJIMYECTBO BELLECTBA M ero maccy, obbem rasos
11.4 MO YPOBHEHMSIM XMMMUYECKMX PEAKLMIA U HOXOAMTL KONIMYECTBO BELLECTBA, OObEM M MACCY PEATeHTOB MM MPOAYKTOB PeaKLmMM
12 BnageHue (3HaHme ocHoB):
12.1 OCHOBHBIMM METOAAMM HAYYHOTO MO3HAHMS (HOBNIOAEHUE, M3MEPEHHME, SKCIEPUMEHT, MOAENMPOBAHKE) NPU M3YHEHWM BELLECTB U XMMMYECKWX B~
HWI; yMeHue chOpMyNMpOoBATL NPOBNeEMy 1 NPEANOXMUTb NYTH €€ PeLLEHUs
12.2 6e3onacHoit paboTbl C XMMUYECKMMM BELLLECTBAMM, XMMUYECKOM NOCYAOH 1 nabopaTtopHbeiM 06opyaoBaHMem
12.3 npaeunamm bezonacHoro obpalleHus ¢ BELLLECTBAMM, MCMOMb3YEMbIMU B MOBCEAHEBHOM XM3HM, MPABMICAMM NOBEAEHUS B Lienax cbepexeHus 30opoBbs
M OKPYXQAIOLLE NPUPOAHOM Cpeabl; NOHMMAHKE Bpeaa (onacHoCTH) BO3aencTBIS HO XMBbIE OPraHWU3Mb ONPEAENEHHbBIX BELLECTB, CMOCOBOB YMeHbLLe-
HWUS U NPEAOTBPALLEHUS UX BPEAHOTO BO3AEHUCTBMS
13 Hannume npaktnyeckmx HABbIKOB NAGHUPOBAHKS M OCYLLECTBAEHUS CEAYIOWMX XMMUYECKMX SKCNEPUMEHTOB!
13.1 M3y4eHne u onncaHmne GU3N4eCKMX CBOMCTB BELLLECTB; O3HAKOMIEHME C PUUYECKUMM U XMMUYECKUMU IBNIEHUSMM; OMbITbI, UIIOCTPUPYIOLLME NMPU3HAKM
NPOTEKAHMS XMMUYECKMX PEAKLMMA
13.2 n3yueHue cnocoboe pasgeneHus cmecen
13.3 nony4eHne KMCNopoaa 1 M3yYeHMe ero CBOMCTB; MosTy4yeH1e BOLOPOAT M U3YHEHNE €ro CBOMCTB; NOJTyYEHME YINIEKMCIOrO ra3d U U3y4EHME ero CBOMICTB;
nofy4yeHne AMMMAKA M U3yYeHMe ero CBOMCTB
13.4 NPUrOTOBIEHNE PACTBOPOB C ONPEAENEHHON MACCOBOM fOMNEei PACTBOPEHHOIO BELLECTBA

63




r YactHoe obweobpasosaTensHoe yypexaeHme
' ObpasosarenbHeblii KoMmnneke «Touka byayLiero»

13.5 NPUMEHeHWe MHAMKATOPOB (nakMyca, MeTunopaHxa u beHondTanenHa) ans onpeaeneH1s xapakTepa cpeabl B PACTBOPAX KMCIOT U Lenoyen
13.6 MCCNefoBAHME U OMUCAHWE CBOMCTB HEOPTAHUYECKMX BELLECTB PA3JIMYHBIX KIACCOB; U3YYEHWE B3AMMOAEMCTBUS KUCIOT C METANIAMM, OKCUAOMMU Me-
TQNNOB, PACTBOPUMBIMU U HEPACTBOPHMMbIMU OCHOBAHMSIMM, COMSIMM; MOMy4YeHUe HePACTBOPHUMbIX OCHOBAHMI; BLITECHEHWME OAHOrO METANNA APYTUM U3
pPAcCTBOPA CONMU; UCCNEAOBAHME AMPOTEPHBIX CBOMCTB MTMAPOKCUMAOB QNIIOMUHMS M LMHKA
13.7 peLleHne SKCNePUMEHTANbHbIX 3aaay4 No Temam: "OCHOBHbIE KIIACCH HEOPraHMYECKMX coeauHeHnI"; "dnekTponutiyeckas auccounaums”; "BaxHen-
LIMe HeMeTannbl U ux coegmnHenms”; "BaxHenwmne metannsl U nx coegmHeHuns"
13.8 XUMMUYECKME IKCMIEPUMEHTbI, UINIOCTPUPYIOLLME MPU3HAKM MPOTEKAHMS PEAKLMIA MOHHOrO OBMEHA; KAYECTBEHHbBIE PEAKLMM HO NPUCYTCTBYIOLLME B BOSA-
HbIX PACTBOPOX MOHBI: Xnopua-, 6pomMua-, Moauna-, cynsdat-, ocdat-, KAPHOHAT-, CUANKAT-AHUOHBI, TMAPOKCHUA-MOHbI, KOTUOHBI OMMOHMS, MATHUS,
KanbUMs, aniOMMHKE, Xxenesa (2+) u xenesa (3+), mean (2+), umHka
14 Ymenue:
14.1 NPEACTABNSTL Pe3YbTATb SKCMEPUMEHTA B POPME BbIBOAOB, AOKA3ATENLCTB, rPAPUKOB M TABNML, M BISIBAATE SMAMPUYECKUE 30KOHOMEPHOCTH
14.2 YCTOQHQOBIMBATH CBSA3M MEXAY PEANBHO HOBMIOAAEMBIMU XUMUYECKUMM SBNIEHUSIMU M MPOLIECCAMM, MPOUCXOAILLMMHU B MAKPO- M MUKPOMMPE, OBBACHSTL
MPMYMHBI MHOTOOBPA3HKs BELLECTB
MNepeyeHb aneMeHTOB cofepXaHHs, NPOBEPSiEMbIX HO OCHOBHOM FrOCYAdPCTBEHHOM 3K3AMEHE MO XUMUM
Kog MNpoBepseMblit S1eMeHT COAepPXaHMs
1 MNepBoHaYAbHbIE XMUMUYECKME NOHSTHS
1.1 Yucrole BewecTtsa U cmecu. Cnocobel pasaeneHus cmeceit
1.2 Atombl U Monekynbl. Xummueckue snemeHTbl. CUMBOSIbI XMMUYECKMX SNEMEHTOB. [1pocCTbie 1 CoXHble BELEeCTBa.
1.3 Xummueckas popmyna. BaneHTHocTb aTomoB xumuyecknx snemeHTos. CteneHb oKUcneHus
1.4 3akoH nocrosiHcTBa cocTaBa Bewects. OTHocuTenbHas atomHas macca. OTHocuTenbHas MonekynspHas macca. Maccosasi fons XMMHUYECKOro
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3JIeMeHTa B COeaANHEeHNN

1.5 Konunuectso sewectsa. Monb. MonsipHas macca. MonspHbiit o6bem rasos. Bsanmocessb KonMuecTea, MAcchl v YMCNA CTPYKTYPHBIX EAMHUL, BELLECTBA
1.6 Dusnyeckre 1 XMMUYECKME SBNEHMS. XMMMUYECKAs PEaKLMs 1 ee NPU3HAKU. S3AKOH COXPAHEHMS MACCHI BELLECTB. XMMUYECKME YPOBHEHMS
2 Meproanueckuit 3akoH u [Nepropnyeckas cuctema xumuuecknx snementos .M. Menpeneesa. Crpoenne atomos
2.1 Mepnoamueckuit sakoH. MNepuopnueckas cuctema xummnueckmx snementos [./. Mengeneesa. [Neprogasi 1 rpynnsl. Pusmyeckmnii cMbiCi NOPSIAKOBOTo
HOMEpPA, HOMEPOB NEePMOAA U IPYMMbl SEMEHTA
2.2 Crpoenune atomos. Coctas atoMHbix saep. M3aotonbl. Dnektporbl. CTpoeHme anekTpoHHbx obonoyek atomos nepBbix 20 XMMUYECKMX SNEMEHTOB
Mepnopnueckoit cuctemsl [.M1. Mengeneesa
2.3 30KOHOMEPHOCTU B U3MEHEHNM CBOMCTB XMMMUUYECKMX DIEMEHTOB NEPBLIX TPEX NEPUOAOB, KANUS, KAmbLys (paanyca aTOMOB, 3NeKTPOOTPULATENBHO-
CTU, METANNYECKMX M HEMETANNMYECKNUX CBOMCTB) M MX COEAMHEHMI B COOTBETCTBMM C NONIOXEHWEM dNeMeHToB B [lepuoanyeckoit cucteme u cTpo-
€HMEM MX aTOMOB
3 CrpoeHue BelecTtsa
3.1 Xumuueckas ceasb. KosaneHnTHas (nonspHas M HenonsipHas) ces3b. DNeKTPOOTPULATENLHOCTE XMMUYECKMX dnemeHToB. MonHas ceasb. MeTannuye-
CKas CBSA3b
3.2 Tunbl KPUCTARNMYECKMX PELIETOK (ATOMHAS, MOHHAS, METANNMYECKAS), 3ABUCUMOCTb CBOMCTB BELLECTBA OT TUMA KPUCTAITMYECKON PELIETKU U BUAQ
XUMMUYECKOM CBA3N
4 BaxxHelume npeactasuteny HEOPraHMYecknx BelwecTs. Hemetannbl u nx coeamHeHms. Metansbl U Ux coeamHeHus
4.1 Knaccuepukaums 1 HOMEHKNATYPA HEOPraHUYECKMX COEAMHEHMI: OKCHAOB (coneobpasyiolume: OCHOBHbIE, KUCIOTHbIE, aMdOTepHbIE) 1 Heconeob-
pa3yiOLLME; OCHOBAHMM (LLENOYM M HEPACTBOPUMBIE OCHOBAHMS); KMCHOT (KMcnopoacopepxalume n 6eckUciopoaHble, OGHOOCHOBHBIE M MHOTOOC-
HOBHbIE); conei (cpeaHMx 1 Kucnbix)
4.2 Dusnyeckre 1 XMMUYECKME CBOMCTBA NMPOCTLIX BELLECTB-HEMETANNOB: BOAOPOAA, XI0PA, KUCIOPOAA, cepbl, a3oTa, pocdopa, yrnepoad, KpeMHHMs
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4.3 Dusnyeckne 1 XMMUYECKME CBOMCTBA NMPOCTHIX BELLECTB-METANNOB: IUTUS, HOTPMS, KONIUS, MOTHWUS M KONbLMS, QIIIOMUHMS, Xene3d. DNeKTpOXMMMUYe-
CKWUI psfl HANPSXEHUIA METANNOB

4.4 ®usnyeckne U XMMUHECKMe CBOMCTBA BOAOPOAHbIX COeOUHEHUN HEMETAIJIOB! Xnoposoaopoad, cepoesofopoaa, dMMMaka

4.5 Duanyeckme U xuMmyeckue ceoncTsa okcupos Hemetannos: cepsl (IV, V1), asota (l1, IV, V), docdopa (lIl, V), yrnepoaa (I, IV), kpemnus (IV). Mony-
YeHMe OKCMAOB HEMETANNOB

4.6 Xummueckue ceoictea okenpos: metannos |A - [IIA rpynn, umnka, megu (I1) v xenesa (l1, 1ll). Monyyenne okenaos metannos

4.7 X1UMHUecKk1e CBOMCTBA OCHOBAHMI M aMbOTEPHBIX TMAPOKCHAOB (Ha NPUMEpPEe rMAPOKCHAOB ANOMMHMS, Xeneaa, umHka). [onyyerne ocHoBaHMt 1
aMOTEPHBIX TMAPOKCHAOB

4.8 Obwwpe xMMHYeckme CBOMCTBA KMCIOT: XIIOPOBOAOPOAHOM, CEPOBOJOPOAHOM, CEPHUCTOM, CEPHOM, A30THOM, POCHOPHOM, KPEMHUEBOM, YrONbHOM.
Ocobble xMMuueckme CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM 1 A30THOM KMcnoT. [Nonyyenune kucnot

4.9 Obume xMMmyeckne cBoicTBa cpefHmx coneit. [onyyerne coneit
4.10 MonyueHne, cobupaHme, pacnosHaBaHMe BOLOPOAA, KUCIOPOAQ, OMMMAKA, YINEKMCOro rasa B iabopatopmu
4.11 MonyyeHne aMMMaKa, CEPHOM M A30THOM KMCOT B MpoMbilwneHHocTh. ObLume cnocobel Nony4eHUs MeTannos
4.12 eHeTMYecKas CBSA3b MEXAY KINACCAMM HEOPraHUYECKMX COEAMHEHMN
5 XuMH4eckme peakumm
5.1 Knaccudukaums xummuyecknx peakumii No pasamnyHbIM NPU3HAKAM: MO YACTY M COCTABY YYACTBYIOLMX B PEAKLMK BELLECTB, NO TeNNoBOMY 3ddekTy,

MO M3MEHEHUIO CTENEHEN OKUCTTEHUSI XMMUYECKUX DNIEMEHTOB

5.2 Tennoeor sppekT XMMUUECKON PEAKLMM, TEPMOXMMUYECKME YPABHEHMS. DK30- U SHAOTEPMMYECKME PEAKLMMU. TEPMOXMMUYECKME YPABHEHMS

5.3 OxkucnutenbHo-BocCTaHOBUTENbHbIE peakumn. Okucnutenn u BocctaHoeutenu. [poueccsl OKUCNEHUS M BOCCTAHOBNEHMS. DNEKTPOHHbIA BanaHc
OKMCNUTENbHO-BOCCTAHOBMTENBHOM PEaKLMU
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54 Teopws anekTponutMyeckoit anccoumaumm. KatmoHbl, AHUOHbI. DNEKTPONUTLI U HeaneKTponuTbl. CunbHble 1 cnabsie anektponutsl. CTeneHs anccoum-
aumu
5.5 Peakumu noHHOro obmeHa. Ycnosus npoTekaHms PeakLpmit MOHHOro OBMEHA, MONHBIE M COKPALLEHHbIE MOHHbBIE YPOBHEHMS PeaKLi
6 Xvumus 1 okpyxatolas cpead
6.1 Bewiectsa M matepumarbl B NOBCEAHEBHOM XM3HM YenoBeka. besonacHoe ncnonb3oBaHMe BELLECTB M XMMUYECKMX PeaKLmii B nabopatopuu 1 BbiTy.
MNepBasi NOMOLLL NPM XMMUYECKMX OXKOTAX U OTPABIEHUAX
6.2 XuMnyeckoe 3arpsisHeHME OKPYXaowwen cpeabl (KUCNOTHbIE JOXAM, 30rpsi3HEHWe NOYBbI, BO3AYXA M BOLOEMOB), Cnocobbl ero nNpeaoTBpaLleHus
MpenensHas ponyctumas koHuenTpauus sewects (MOK). Ponb xumuu B peluernn skonornueckux npobnem. Ycunenme napuukosoro adpdekra, pas-
pyLLEHME O30HOBOTO CNOst
6.3 MpuMereHue cepsl, asota, pocdopa, yrnepoaa, KPEMHUS U X COEAMHEHUM B BbiTy, MeanLMHE, MPOMBILLIEHHOCTM M CeNbCKOM xo3sitcTae. [pume-
HEeHWe MEeTanNoB W CNNABOB (CTanb, YyryH, AOPANIOMUHKIA, BPOH3Q) B BbITY M NPOMBILLAEHHOCTU UX COeanHEHUI. [ToHaTUe O KOpPO3UK MeTannos,
OCHOBHbIE CMOCODbI 3ALMTBI UX OT KOPPO3MM
6.4 MpupogHbIe UCTOYHUKM YrNeBOROPOAOE (yromb, NPUPOAHLIN ras, HedTb), NPOAYKTH UX NepepaboTku (6eH3MUH), X Ponb B BbITY M NPOMBILLIEHHOCTH
6.5 MepeoHauanbHble NOHATHUS 06 OPraHMYECKMX BELLECTBAX KOK O COEAMHEHMSX YrNepoaa (MeTaH, 3TaH, 3TUNeH, aueTUNeH, STAHON, MULEPHH, YKCYCHAs
kucnota). MoHsTHe 0 BUONOrMYECKM BAXHbIX BELLECTBAX: XMPAX, BENKAX, YINEeBOAAX - M UX PONU B KM3HMU YeNOBEKd
7 Pacyertsi:
7.1 no GopMynam XMMUYECKUX COEAMHEHMIM
7.2 macchl (MaccoBoit) AonM pacTBOPEHHOTO BELLECTBA B PACTBOPE
7.3 MO XMMUYECKUM YPOBHEHMSIM
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Mpunoxenue 1

DopMa n1cTa KOPPEKTUPOBKH
paboyei Nporpammel

JNucr koppekTpoeku paboueit nporpaMmbl No yyebHoMy npeamety, yuebHOMy Kypcy (B TOM uncne BHeYpOYHOM AesITENbHOCTH), yuebHbIX Mopy nei

Meparornyeckunit paboTHUK:

Haumerosanue yyebHoro npeameta: Xumust

YposeHb: basosblii
Knacc:
Lenu npeamerta, kypca

3anauun npeameta, kypca

N2 ypoka

Pasnen, Tema

Mnan,

®Paxr,

MpnunHa
KOPPEKTUPOBKM

Cnocob
KOPPEKTUPOBKM

CornacosaHo
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