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1. Ilnanupyemble pe3yabTaThbl 0CBOEHHUS YUeOHOr0 npeamera « XuMHUs)

[Inanupyemsble pe3yJbTaTbl ONHUPAIOTCA HAa BeAyUIHe LeJeBble YCTAHOBKH, OTpa)karollue
OCHOBHOHM, CYIIHOCTHBIM BKJIAJ HM3y4aeMOW MpOrpaMMbl B pa3BUTHE JIMYHOCTH OOYYAIOLIMXCS, HX
CrocoOHOCTEH.

B cTpykType miaHupyeMbIX pe3yJIbTaTOB BBIAEIAETCS Cieaylolue rpynnbl:

JIN4YHOCTHBIE Pe3yJIbTAThI PEICTABICHbBI B COOTBETCTBUU C IPYIIION JUYHOCTHBIX PE3YyJIbTaTOB U
PacKpbIBAIOT U JETATU3UPYIOT OCHOBHBIE HAPABIEHHOCTU ATHX Pe3yJsbTaToB. OLiEHKAa JOCTUKEHUS 3TON
IPYIIBl [UIAHUPYEMBIX pE3YyJbTaTOB BEAETCS B XOJ€ NPOLEAYp, AOMYCKAIIMX MPEIOCTaBICHUE H
UCTIOJIb30BaHUE MCKJIIYUTEIbHO HelepCcOHn(PUIIMPOBAHHON HH(POPMAIIHH.

MeTanpeamMeTHsie pe3yabTaThl IPEICTABICHbl B COOTBETCTBUM C MOATPYNIIaMU YHUBEPCAIbHBIX
y4eOHBIX JEHUCTBUM, pAacCKphIBAlOT M JETAJIM3UPYIOT OCHOBHBIE HAIPABIEHHOCTU METANpPEIMETHBIX
pe3yIbTaTOB.

IIpenmerHble pe3yabTaThbl IPEICTaBICHbI B COOTBETCTBUU C IPYNIIAMHU PE3YJIHTATOB yUEOHOIO
IpeMETa, PAaCKPBhIBAIOT U JIETATU3UPYIOT UX.

[IpeameTHbIC pe3ybTaThl MPUBOJATCA B OJ0KaX «BBIMTYCKHUK HAYYUTCS» U «BBITYCKHUK MOJIYYUT
BO3MOKHOCTb HAyUHUThCS.

[Inanupyemble pe3yibTaTbl, OTHECEHHbIE K OJOKY «BBINYCKHUK HayduTCS», OPUEHTHUPYIOT
MOJIb30BATENs B TOM, IOCTH)KEHHE KAKOrO YPOBHSI OCBOCHHS Y4EOHBIX ACHCTBHI C M3y4yaeMbIM OMOPHBIM
y4eOHBIM MaTepUajoM OXXHUJAETCSl OT BbITYCKHUKA. KpurtepusMu or0OOpa pe3yibTaToB CIIyKaT HX
3HAUYUMOCTh JUIsl PEIICHHUS OCHOBHBIX 3a/lad OOpa3oBaHHsA Ha JaHHOM YPOBHE U HEOOXOIUMOCTH IS
NOCIEAYIOLEro O0y4YeHMs, a TakKe IOTEHLIMAIbHAs BO3MOXHOCTh MX JOCTHXKEHUS OOJIbIIMHCTBOM
oOydaromuxcsi. VMHpIMU cloBamMH, B ATOT OJOK BKIIOYAeTCsl KPYr y4eOHBIX 3a/lady, MOCTPOSHHBIX Ha
OIOPHOM Y4YeOHOM MaTepuaje, OBJIAJEHHE KOTOPHIMU MNPUHLIUIHUAIBHO HEOOXOIUMO Ui YCIEHIHOI'O
00y4YeHHUs U COLUATU3AIIN U KOTOPbIE MOTYT ObITh OCBOCHBI BCEMU O0YUYaAIOIUXCA.

JlocTuKeHHe IUIAHUPYEMBIX pe3yJbTaTOB, OTHECEHHBIX K OJOKY «BuinyckHuk Hayuumcay,
BBIHOCHUTCSI HA HTOTOBOE OLIEHHBAaHUE, KOTOPOE MOXKET OCYIIECTBIATHCS KaK B X0/1e 00y4eHus (¢ HOMOILBIO
HAKOILJIEHHON OIEHKH WU MOpTQens UHAMBUAYATbHBIX HOCTHKEHUN), TaK U B KOHIIE OOy4YeHHUs, B TOM
ymcne B (hopMe rocyAapcTBEHHOM UTOTOBOM arTecTanuu. OleHKa JOCTHKEHHS INIAHUPYEMBIX pPe3yIbTaToB
3TOro OJIOKa Ha YpPOBHE BEIETCS C NOMOIIbI 3aJaHuil 0a30BOr0 ypoOBHS, a Ha YpOBHE JEHCTBUM,
COCTaBISIONIUX 30HY ONMXKaiIIero pa3BUTUS OOJBIIMHCTBA OOYYAIOIMIUXCS, — C TIOMOIIBIO 3aJaHHi
MOBBILICHHOTO YpPOBHS. YCIEIIHOE BBINOJHEHUE O0y4arolmMMHCS 3aJaHuil 0a30BOrO YPOBHS CITYXKHUT
€MHCTBEHHBIM OCHOBAHMEM Ul IOJIOKUTEIBHOIO PELIEHHS BOIPOCAa O BO3MOKHOCTHM IIepexoja Ha
CJIENYIOIINUM YPOBEHb OOYUEHHS.

B Onoke «BuinyckHuk nonyyum 803MONCHOCMb HAYYUMbCA» TPHUBOJATCS IUIAHUPYEMBbIe
pe3yabTaThl, XapaKTEPU3YIOIIUE CUCTEMY y4eOHBIX JIEHCTBUI B OTHOIIEHWW 3HAHWW, YMEHHI, HaBBIKOB,
pacHIMPSIONNX U yTAyOISIFOIMMX MOHUMAaHUE OMOPHOr0 y4eOHOro MaTepuaia WIH BBICTYHAIOMIMX Kak
IIPOMENEBTUKA JUISl JAJbHEWINEro HW3y4YeHUs IpeAaMeTa. YPOBEHb JOCTH)KEHHH, COOTBETCTBYIOIINN
TUTAHUPYEMBIM pe3yibTaTaM 3TOro 0JIOKa, MOTYT MPOJEMOHCTPUPOBATH OTAEIbHbIE MOTHBHUPOBAHHBIE U
criocoOHbIe oOydwaronuecs. B TOBCeqHEBHON TMpakTUKE TWPETOoJaBaHus IedM JaHHOTO OJIoKa He
0TpalaTBIBAIOTCSI CO BCEMH 0€3 HCKIIOUEHHs] OOY4aroIMMHCS KaK B CHJIY IOBBIIIEHHOW CIIOXHOCTH
y4eOHBIX JEWCTBUN, TaK W B CHJIY [OBBIIIEHHOW CJIOXXKHOCTH Yy4eOHOro Marepuajla W/WIH €ro
MPOMNEACBTHUECKOTO XapakTepa Ha JaHHOM YypoBHe oOyueHus. OlleHKa JOCTHKCHHS TUTAHUPYEMBIX
pe3yJbTaTOB BEIETCAd NPEHMYIIECTBEHHO B XOJ€ IMPOLENyp, AONYCKAIMMX IPEJOCTABICHUE U
UCIIONb30BaHNE HCKIIOUUTENHHO HenepcoHudumupoBanHoid wuHpopmanuu. COOTBETCTBYIOIAS TpyMa
Pe3yNbTaTOB B TEKCTE BBIJEJIEHA KYPCUBOM.

3amanusi, OPHEHTUPOBAHHBIE HA OILEGHKY JOCTHIKCHUS IUTAHUPYEMBIX pe3yJbTaToB U3 OlloKa
«BBIYCKHUK MOJTYYUT BO3MOXKHOCTh HAYUUTHCSA», MOTYT BKJIIOYAThCS B MaTE€pPHAJIbl UTOTOBOTO KOHTPOJIS
O0moka «BpimyckHUK HayduTcs». OCHOBHBIE 1M TAaKOTO BKJIIOYEHUS — MPEAOCTABUTh BO3MOXHOCTH
00ydJaronMcs POJIEMOHCTPUPOBATh OBJAJCHUE 00Jiee BHICOKMM (TI0O CPAaBHEHHIO C 0a30BBIM) YPOBHEM
JTOCTHIKEHUH M BBISBUTH JUHAMHKY POCTa YHCIEHHOCTH HamOosee MOATOTOBICHHBIX oOywarommxcs. [lpu
9TOM HEBBINOJIHEHHE OOY4YaloIMMUCS 3aJaHHM, C IMOMOIIBI0 KOTOPBIX BEIETCS OLEHKAa JOCTHUKEHHS
TUTAHUPYEMBIX PE3yJIbTaTOB AHHOTO OJIOKA, HE SIBISICTCS MPETSATCTBHEM JUIsl MEePEXoAa Ha CIETYHOIIUN
ypoBeHb 00yueHus. B psize ciydaeB JOCTHKEHUE MIIAHUPYEMBIX Pe3yIbTaTOB ATOr0 OJIOKa 1e1eco00pa3Ho



BECTHU B XOJI€ TEKYIIETO M TIPOMEKYTOUYHOTO OIICHUBAHUS,  TTOJTYYEeHHBIC PE3YyIbTaThl (PUKCUPOBATH B BUJIC
HAKOIUICHHOH OIleHKW (Hampumep, B Gopme moprdenss MOCTHKEHUN) M yYUTHIBATH MPH OMPEICIICHUN
HWTOTOBO# OIICHKH.

[TomoOHast cTpyKTypa MpeACTaBICHUS TUIAHUPYEMBIX PE3yJbTaTOB MOAYEPKUBACT TOT (PaKT, UTO
NP OpraHu3ay  00pa30BaTEILHOIO TPOIECCa, HAIMPABIECHHOTO Ha peaju3aluilo W JOCTHIKEHUE
MJIAHUPYEMBIX PE3YyJIbTATOB, OT YUHUTEINs TpeOyeTcsl UCIOJIb30BAHUE TaKUX MEAarorMuecKuX TEXHOJIOTHUH,
KOTOpBbIE OCHOBaHbBI Ha AU GepeHnnanu TpeOoBaHU K MOJATOTOBKE 00yYarOIIMXCS.

JIMYHOCTHBIE PE3VJIbTATHI 0CBOCHHSI YUEOHOI0 IpeaMeTa « XUMHSD»:

1. Poccuiickasi rpakiaHcKasi MACHTHYHOCTh: MATPUOTU3M, YBaKeHHE K OTEUYecTBy, MPOILIOMY U
HACTOSIIIIEMY MHOTOHAIIMOHAIbHOTO Hapoaa Poccun. Oco3HaHue 3THUYECKOW MPUHAJIC)KHOCTH, 3HAHUE
HCTOPHH, S3bIKa, KyJIbTYPhl CBOETO Hapoja, CBOETO Kpasi, OCHOB KyJIbTYpHOTO Hacieausi HapoaoB Poccuu u
YeJIOBEYECTBA, YCBOGHHE T'YMAaHUCTHUYECKHX, JEMOKPATHYECKMX ©  TPAJUIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO POCCHMCKOTO o0mecTBa. OcCO3HAHHOE, YBAKHUTEIBHOE M JIOOPOXKEIATEIHHOE
OTHOILIEHUE K LIEHHOCTSIM HapojioB Poccun u HapomoB mupa. UyBCTBO OTBETCTBEHHOCTH M J0JITa MEpes
Ponunoii.

2. OTBEeTCTBEHHOE OTHOUICHWE K Yy4YeHHIO. ['OTOBHOCTh W CIIOCOOHOCTh OOYYaIOUIMXCS K
CaMOpa3BUTHUIO U CaMOOOpPA30BaHUIO HA OCHOBE MOTHBAIMM K OOY4YeHHIO U TO3HaHHIO. (OCO3HAHHBIN
BBIOOp M TIOCTPOEHUE AAJIbHEHIIeH MHIUBUAYaIbHON TpaeKTOpuu oOpa3oBaHus Ha 0a3e OPUEHTHPOBKHU B
mupe npodeccuii U NpodeccCHOHANBHBIX MPEANOYTEHUH, C yYeTOM YCTOMUYMBBIX TO3HABATEIBHBIX
WHTEPECOB, a TaK)Ke Ha OCHOBE (DOPMHPOBAHUS YBAKUTEIBHOIO OTHOIICHUS K TPYIY, PA3BUTHS OIBITA
y4acTusi B COLUAIBLHO 3HAYUMOM TPY/IE.

3. CchopMHUPOBAHHOCTH EIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd U OOILIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE, S3BIKOBOE,
JyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA.

4. Oco3HaHHOE, yBOXHUTEIbHOE W J00pOKeNaTeIbHOE OTHOILIEHUE K APYroMy 4YelOBEKYy, ero
MHEHUIO, MHUPOBO33PCHHUIO, KYIbType, S3BIKY, Bepe, TPaKIaHCKOH IO3WIMH; K HUCTOPHH, KYJIBType,
PENUTHH, TPAAUIIMSIM, sI3bIKaM, IIEHHOCTSIM HapoJoB Poccun u Hapo10B Mupa. ' 0OTOBHOCTh M CHOCOOHOCTH
BECTH JINAJIOT C JIPYTHMH JIFOJBMH M JOCTUTATh B HEM B3aMMOITOHHMAHHS.

5. OCBOGHHOCTh COLIMATBHBIX HOPM, MpaBWJI MOBEIEHUs, poleil U (GopMm coluaIbHOU KHU3HHU B
TpyIax W cooOIIeCTBaX, BKJIOYas B3POCIBbIE W COIMAIbHBIE COOOIIECTBA. YYacTHE B IIIKOJIHHOM
CaMOYIpaBIEHUU U OOMIECTBEHHON JKM3HM B TIpelelaX BO3PACTHBIX KOMIIETEHIIMH C Y4eTOM
PETHOHAIBHBIX, STHOKYJIbTYPHBIX, COITHATBHBIX U 3KOHOMUYECKHUX CITIOCOOHOCTEH.

6. Pa3BUTOCTH, MOpajIbHOTO CO3HAHMSI U KOMIIETEHTHOCTH B PEIICHUH MOpaJIbHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BHIOOpA, C(HOPMHUPOBAHHOCTH HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O TOBEICHHUS,
OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM TMOCTYIIKaM.

7. ChopMupOBaHHOCTP KOMMYHUKATHBHON KOMITETCHTHOCTH B OONICHHH W COTPYIHHYECTBE CO
CBEpPCTHHUKAMHM, JIE€TbMHU CTapIIero W MIAJNIEr0 BO3pacTa, B3pPOCIBIMHU B Tpollecce 0Opa3oBaTeIbHOM,
00IIIeCTBEHHO TOJIE3HOM, YIEOHO-HUCCIIE0BATEIbCKOM, TBOPUECKON U IPYTUX BUOB IESITEIBHOCTH.

8. CdopmupoBaHHOCTH IIEHHOCTH 3J0POBOTO M 0€30MacHOro o0pas3a KU3HU; YCBOSHUE IMPaBUII
WHIMBUIYAITBHOTO U KOJUIGKTHBHOT'O 0€301aCHOTO IMOBEACHHS B UYPE3BBIYANHBIX CUTYAITUAX, YTPOKAFOIINX
JKU3HU U 37J0POBBIO JIFO/IeH, MPaBUJI MOBECHHUS HAa TPAHCIIOPTE U HA JIOPOTax.

9. CdopMUPOBAaHHOCTh OCHOB JKOJIOTHUECKOH KYJIBTYPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO JKOJIOTHYECKOTO MBIIIJICHUS, HATMYHE OIbITa SKOJOTHYECKH OPHUEHTHUPOBAHHOW peQIIeKCHUBHO-
OIICHOYHOU M MPAKTUYCCKOU JIeATEIHPHOCTH B )KH3HCHHBIX CUTYAIIHSIX.

10. Oco3HaHue 3HAYCHHS] CEMbH B JKU3HU 4eJOBeKa M OOIIeCTBa, MPUHATHE [EHHOCTH CEeMEWHOM
YKU3HH, YBOKUTEIHLHOE U 3a00TIMBOE OTHOIIIEHNE K YJe€HAM CBOCH CEMbH.

11. Pa3BUTOCTh 3CTETHYECKOTO0 CO3HAHUSI Yepe3 OCBOCHHE XYAO0XKECTBEHHOI'O HACIEIUsi HApOJIOB
Poccun m mmpa, TBOpUYECKON NEATEIBHOCTH 3CTETHMUYECKOTO XapakTepa (ICTETHYECKOE, AMOIMOHAIBHO-
[IEHHOCTHOE BHJICHUE OKPYXKAIOMIETO MHpPA; CIIOCOOHOCTh K 3MOIMOHAIBLHO-IIECHHOCTHOMY OCBOEHUIO
MHpPa, CAMOBBIPAKECHHIO).

MeTanpeaMeTHbIE Pe3VJIbTATHI 0CBOCHHSI YUEOHOI0 peaMeTa « XHMHSD»:

MeranpeameTHbIe pe3yabTaThl BKIIOYAIOT OCBOSHHBIC 00YUYaIOIIUMHUCST MEKIPEIMETHBIC TTOHATHS
Y YHUBEpCAIIbHbIC YUeOHBIC JCHCTBUS (PETYISATUBHBIE, I03HABATEIbHBIC, KOMMYHUKATUBHBIE).

MexnpeamMeTHble OHATHS




VYcnoBueM  (GOpMHpPOBAHMS  MEXKIPEIMETHBIX IOHATUH, TakWX, Kak cucrema,  (axT,
3aKOHOMEPHOCTb, (PEHOMEH, aHaJW3, CHUHTEe3 SBISCTCA OBJAJCHHE OOYYalOIIUMHCS  OCHOBaMHU
YUTATEJIbCKOM KOMIIETEHLIMH, MPUOOPETEHHE HABBIKOB pabOThI ¢ MH(OpMaIuel, ydacTue B HPOEKTHOMN
nesrenbHOCTH. Ha ypokax mo ywyeOHOMy mpeamery «Xumus» OyAeT mpojoibkeHa pabora 1o
(OpPMHMPOBAHUIO U PA3BUTUIO OCHOB YMTATeJbCKONH KoMmmeTeHHuH. OOyyaromuecs: OBJIAACIOT YTCHUEM
KaKk CpEACTBOM OCYIIECTBJICHUS CBOMX JAJbHEHIINX IUIAHOB: MPOJOJDKCHHS OOpa3oBaHHs U
camMo00pa30BaHMsl, OCO3HAHHOI'O IJIAHUPOBAHUS CBOETO aKTyaJIbHOI'O M MEPCIEKTUBHOIO Kpyra 4TeHUs, B
TOM YHCJIE€ JOCYTOBOTO, NOJATOTOBKUA K TPYJOBOH M COIMANBHOW NEATENLHOCTH. Y BBITYCKHHUKOB OyJeT
copMHpOBaHa MOTPEOHOCTh B CUCTEMATHUYECKOM YTEHHM KaK CpPE/ICTBE MO3HAHMUSA MHUpa U ceds B 3TOM
MUpE, TAPMOHH3AINH OTHOIIECHUH YeIOBEKa U O0IIEeCTBa, CO3IaHUU 00pa3a «IoTpeOHOro Oy IyIIero.

IIpu n3ydyeHun yuyeOHoOro npeamera «XuMus» 00ydaroIUecs: YCOBEPIIEHCTBYIOT IPUOOPETEHHBIE
Ha NEPBOM YPOBHE HABBIKH PadoThl ¢ mHGpopManmeii 1 monoiaasaT ux. OHU cMOTYT paboTaTh C TEKCTaMH,
peoOpa30BbIBaTh U MHTEPIIPETUPOBATH COAEPIKALLYIOCS B HUX UH(OPMAIIHMIO, B TOM YHUCIIE:

- CHCTEMaTH3HpOBaTh, COIMOCTABIATh, AaHAIM3UPOBATh, 0000IIATH M  HHTEPIPETHPOBATH
UH(POPMALIKIO, COAECPIKALLYIOCSA B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

- BBIICIATH TJABHYI0O M M30BITOUYHYIO HWH(OPMAIUIO, BBINOJHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICJIEHHBIX (DAKTOB, MBICJIEH; NPEACTABIATh HH(OPMALIMIO B CKATOM CIIOBECHOM (opme (B BUje IUIaHa
WIN TE3MCOB) U B HATJISTHO-CUMBOJIMUECKO (hopMme (B BUE TaOIHII, TpapUUECKUX CXEM U TUarpaMm, KapT
HOHATUI — KOHLIENTYaJIbHbIX AUAarpaMM, OIIOPHBIX KOHCIIEKTOB);

- 3aIOJIHATH U IOTIOJHATH TaOJHUIII, CXEMBI, JHATPAMMBI, TEKCTHI.

B xone usyuenus yuyeOHoro npeamera «Xumus» oOydaronyecs NPHOOPeTYT ONBIT NMPOeKTHOM
NeATEJIbHOCTH Kak  0coOoii  (opmbl  ydeOHOW  paboOThI,  CIIOCOOCTBYIOIICH  BOCHUTAHHIO
CaMOCTOSITEJIbHOCTH, MHUIMATUBHOCTU, OTBETCTBEHHOCTH, IOBBILIICHUIO MOTHUBALMM U 3(PPEKTUBHOCTH
y4eOHOW JEesATENIbHOCTH; B XOJ€ peaji3allMd WCXOJHOTO 3ambIcia Ha MPAKTUYECKOM YPOBHE OBJIAJCIOT
YMEHUEM BbIOMpaTh aJ€KBaTHbIE CTOSAIIEH 3ajaye CpelcTBa, NPUHUMATh PELIeHHs, B TOM 4YHCIE U B
CUTyalUsX HeompenaeneHHocTH. OHU MolydaT BO3MOXKHOCTh pa3BUTh CIOCOOHOCTh K pa3zpaboTke
HECKOJIbKUX BapHaHTOB pELIEHHWH, K MOUCKY HECTaHIAPTHBIX PpEIIeHUH, MOMCKY M OCYILIECTBICHHIO
HauboJsee MPUEMIIEMOTO PELIEHMS.

B cootBerctBun ®I'OC OOO BBIAENAIOTCS TPU TPYMNbl YHUBEPCAIbHBIX Y4E€OHBIX IeHCTBUIA:
peryJIATUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATHBHEIE.

PerynstuBusie YY ]|

1. YMeHue caMoCTOATENBHO ONPEACIATh eI 00yUeH s, CTABUTh U (POPMYJIMPOBATH HOBBIE 33/1a4H
B yueO€ U MO3HABaTEIbHON JEATENBbHOCTH, Pa3BHBAaTh MOTHBBI M HHTEPECHl CBOEH IO3HABATENbHOU
nesaTeTbHOCTH. OOyJaronuics CMOXKET:

- aHAJIM3UPOBATh CYILECTBYIOLINE U IJIAHUPOBATh Oy Iyliie 00pa3oBaTeNbHbIE PE3yIbTaThl;

- HICHTU(PUITUPOBATH COOCTBEHHBIE TIPOOIEMBI U OTIPEACIIATH TIIaBHYIO TPOOIeMy;

- BBIIBUTaTh BEPCUU pelIeHHs MPpobaemMbl, (OpMYIHUPOBATh TUIIOTE3bl, IPEABOCXUIIATh KOHEUHBIN
pe3ynbTar;

- CTaBUTh LeJNb JIEATEIIBHOCTM HA OCHOBE OINpEAEICHHOM NpoOJIeMbl U CYLIECTBYIOIIUX
BO3MOKHOCTEI;

- (hopMynupoBaTh yueOHbIE 3a7]aui KaK IIary JOCTHKEHUS OCTaBIEHHON 1IeTH JesITeIbHOCTH;

- 00OCHOBBIBATH IIEJIEBBIC OPHEHTUPHI M MPHOPHUTETH CCHUIKAMH Ha IEHHOCTH, YKa3bIBas H
000CHOBBIBAS JIOTHYECKYIO MOCIIEI0BATEIBHOCTD LI1aroB.

2. YMeHHe CcaMOCTOATENbHO IUTAHUPOBATh IIYTH JOCTIDKEHHSI IeNiell, B TOM 4YHCIe
QIbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpATh Haubosiee HPPEKTHUBHBIE CIIOCOOBI peIIeHUs YYeOHBIX U
MO3HABATENbHBIX 3a7a4. OOyJarOnIHiiCs CMOXKET:

- OMpeAeNsATh HeOOXOIUMBIC IEHCTBUS B COOTBETCTBHH C Y4eOHOUN M MO3HABATENBHOU 3amavei u
COCTABJIATh AJITOPUTM HX BBIITOJHEHMUS;

- 000CHOBBIBATh U OCYLIECTBIATH BHIOOP Hanbosee F3PPEKTUBHBIX CIIOCOOOB pEIICHUs] YIEOHBIX U
NIO3HABATENIBHBIX 33/1a4;

- ONpeAeATh/HaXOAUTh, B TOM YHCIE U3 MPEAJOKCHHBIX BAPUAHTOB, YCIOBUS JJISI BHIMOJHEHUS
y4eOHOM W TTO3HABATEIbHON 3a/1a4H;

- BBICTPaMBAaTh )KU3HEHHBIC TUIAHBI HA KPATKOCPOYHOE Oy rymiee (3asBIsATh LEIeBble OPUEHTUPHI,
CTaBUTh AJCKBAaTHBIC UM 3a/laud M Ipe/ularath AEHCTBHS, YKa3blBasi U OOOCHOBBIBAsl JTIOITMYECKYIO



MOCIIEI0BATEIbHOCTH I11arOB);

- BBIOMpATh U3 MPEIJIOKEHHBIX BAPHAHTOB U CAaMOCTOSATEIIBHO UCKATh CPEICTBA/PECypChl IS
pelIeHUs 3a/1a4k/TOCTHKEHUS LeNH;

- COCTaBJIATH IUIAH PELIEHUS NPoOIeMbl (BBIIIOJIHEHUS IPOEKTA, IPOBEIECHNUS UCCIIEA0BAHNSA);

- OIpEAEeNATh NOTEHIMAIbHbBIE 3aTPYAHEHHsSI IPU PELICHUH Y4eOHON U MO3HaBaTeIbHOW 3a/1auul U
HaXOAWUTb CPEACTBA I UX YCTPAHEHUS;

- OIKCHIBATh CBOH OMBIT, 0OOPMIISIS €ro M Mepeiadul JPYTuM JIIOASM B BHJI€ TEXHOJIOTUU
pelIeHNs IPaKTUYECKUX 3a]1a4 OIIPEIEIIEHHOI0 Kilacca;

- IJITAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBHIYyAIbHYIO 00pPa30BaTeIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCHTH CBOM JICHCTBUSA C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATh KOHTPOIb
CBOCH JesATeNbHOCTH B MPOILECCe JOCTHUKEHHS pe3ysbTara, ONpelessTh CIOCOObl JACUCTBUNA B paMKax
NPEUIOKEHHBIX  YCIOBUH W TpeOOBaHWH, KOPPEKTHPOBATH CBOM JICHCTBHSI B COOTBETCTBHU C
U3MeHstomelcs curyanueid. O0yJarommiics: CMOXKET:

- ONpPEIENATh COBMECTHO C IE€JAroroM M CBEPCTHUKAMM KPUTEPUM IJIAHUPYEMBIX PE3YJILTATOB U
KPUTEPUU OIICHKU CBOEH yueOHOMU AesITeNbHOCTH;

- CHCTEMaTHU3UpOBaTh (B TOM 4YHUCJIE BBIOMPATh MPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX
pe3yNIbTaTOB U OILICHKU CBOEH JESATENbHOCTH;

- OTOMpaTh MHCTPYMEHTHI JUIS OICHUBAHUS CBOEU NESITEIBHOCTH, OCYIIECTBIIATH CaMOKOHTPOJIb
CBOEH JEATENILHOCTH B paMKax MPeJIOKEHHBIX YCIOBUI U TpeOOBaHUM;

- OLEHUBaTh CBOK JESTEIbHOCTb, ApPryMEHTUPYsS MPUYMHBI JOCTH)KEHUS WM OTCYTCTBUSA
IUTAHUPYEMOT'O Pe3yJIbTaTa;

- HaXOJWUThb JOCTATOYHBIE CPEACTBA JUISl BBINOJIHEHUS YYEOHBIX IEHCTBUII B H3MEHSIOLIEHCS
CUTYallUU W/WJIH MPU OTCYTCTBUU TUIAHUPYEMOTO pe3yJIbTaTa;

- paborast o cBOeMy IlIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO J€ATEIbHOCTh HA OCHOBE aHaIM3a
M3MEHEHUHN CUTYalluu AJIs TOJY4YeHHs 3aIUIaHUPOBAHHBIX XapaKTePUCTHK MPOAYKTa/pe3yibTaTa;

- YCTaHaBJIUBATh CBSA3b MEX]Y MOITYYEHHBIMU XapaKTEPUCTUKAMU MPOIYKTa U XapaKTePUCTHUKAMU
npouecca JAEATEIbHOCTH W IO 3aBEPIICHHUU JEATENBHOCTH Ipe/UlaraTb W3MEHEHUE XapaKTEPUCTHUK
nporecca JUIsl MOJIyUYeHHs! YIYUIIEHHbIX XapaKTePUCTHK POIYKTa;

- CBEPATh CBOU JIEHCTBHUSI C LIE€TIbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OIINOKH CAMOCTOSTENBHO.

4. YMeHMe OLIEHUBATh MPAaBUIBHOCTh BBIIOJHEHUSI y4eOHOM 3a7auu, cOOCTBEHHbIE BO3MOKHOCTH
ee peuieHust. OOyJaroLNiics CMOXKET:

- OIPENENSITh KpUTEPUU IPABUIIBHOCTH (KOPPEKTHOCTH ) BHIIIOJIHEHUSI yUeOHOM 3aa4u;

- aHaIMU3MpOBaTh U 0OOCHOBBIBATH NPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS IS
BBHITIOJIHEHHS YUeOHOM 3aa4u;

- cBOOOIHO MOJIb30BaThCsI BHIPAOOTAaHHBIMHM KPUTEPUSAMH OLIEHKH U CAMOOLIEHKH, UCXO/S U3 LI U
UMEIOIIHNXCS CPEACTB, pa3andasi pe3yabTaT U CIOCOOBI ICHCTBHIA;

- OLIEHMBATh MPOAYKT CBOEH NIEATENbHOCTH MO 33JaHHBIM W/WIIM CaMOCTOSTENIFHO ONpeAEICHHBIM
KPUTEPUSM B COOTBETCTBHUU C IIEJIBIO JIEATEIBHOCTH;

- 000CHOBBIBAThH JIOCTUKMMOCTD I1€JTH BEIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

- (ukcupoBaTH ¥ aHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bragenue ocHoBaMHM CAaMOKOHTPOJIS, CaMOOLIEHKH, MPUHSATHS PEUIeHHH M OCYIIECTBICHUS
OCO3HAHHOT'O BHIOOPA B y4eOHOM U MO3HABATEIbHOM JIeATebHOCTH. O0yJaronuiicss CMOXKeT:

- HaOJrIOAaTh U aHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEJIbHYIO NEATEIbHOCTh U
JeSITebHOCTD IPYTUX 00YUYaIOIIMXCs B IIPOLIECCE B3aUMOIIPOBEPKH;

- COOTHOCUTh pe€ajJbHble U IUIAHHPYEMbI€ pe3yJlbTaThl WHIUBUIYaJIbHOW 00pa3oBaTEIbHON
JESTEIIbHOCTH U JIENIaTh BBIBOIBI,

- IPUHUMATD pelIeHrEe B y4eOHOM CUTyaIli U HECTH 38 HETO OTBETCTBEHHOCTb;

- CaMOCTOSTENBHO OIPENENATh MIPUYMHBI CBOETO yCIIeXa UM HEyClleXa U HaXOIUTh CIIOCOOBI
BBIX0/1a U3 CUTYallUH HEYCIIeXa;

- PETPOCHEKTHBHO OMNpPEIENATh, KaKUe JEHCTBHS IO PEIICHUI0 Y4eOHOW 3alaud WK MapaMeTpsbl
9TUX JEHCTBHI MPUBEIH K MOIYYSHHUIO UMEIOIIErocs MPOIyKTa y4eOHOM e TeIbHOCTH;

- IEMOHCTPUPOBATH MPHUEMBI PETYJIISAINH ICUXOPHU3UOTOTMYECKIX/ IMOIIMOHAIBHBIX COCTOSTHUM 1151
nocTkeHuss dpdexra ycrmokoeHus (yCTpaHEHHS OSMOIMOHAIBHOW  HampsbDKeHHOCTH), dddekra



BOCCTAHOBJICHUSI  (Ocla0ieHus TPOSIBJICHUN  yToMJeHHUs), d3¢deKTa aKTUBU3ANMH  (TOBBIIICHUS
NCUXO(PHU3HOTOTUIECKON PEaKTUBHOCTH).

ITo3naBaTesbHble YV /I

6. VYMeHue ompenenATh IMOHATHS, CO3AaBaTh OOOOIIEHUS, YCTaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMPATh OCHOBaHHS M KPUTEpUU Ui  Kiaccu(UKaIuH,
yCTaHABJIMBATh MPHUYMHHO-CIEACTBEHHBIC CBSA3H, CTPOUTH JIOTHUECKOE PACCYXJICHHUE, YMO3aKIIOUYEHUE
(MHIIyKTUBHOE, IETYKTUBHOE, [10 AaHAJIOTUH) U JIeNaTh BbIBOIbL. O0YyUaIOIIHIICS CMOXKET:

- mox0upaTh CJOBA, CONOJYMHEHHBIC KIIOUYEBOMY CJIOBY, OINPEACISIONIME €ro MpHU3HAKH U
CBOMCTBA;

- BBICTPAaMBATh JIOTHYECKYIO LIENOYKY, COCTOSIIYIO M3 KIIOYEBOTO CJIOBA U COMOAYMHEHHBIX €My
CJIOB;

BBIJICJIATH OOIIMI MPHU3HAK JIBYX WJIM HECKOJBKUX MPEIMETOB WM SBJICHUNH M OOBACHATH HX
CXOZICTBO;

- 00BeMHATH TPEAMETHl M SABICHHMS B TPYIIBI IO OINpENeJeHHBIM IpPU3HAKaM, CPaBHHUBATH,
KJaccupuIupoBaTh ¥ 0000maTh (DAKTHI U SIBICHHS;

- BBIJICJIATD SIBJICHUE U3 OOMIETO psjia qPYTUX SBICHUM;

- OompeneniaTb OOCTOSITENbCTBA, KOTOpPbIE MPEIUIECTBOBATM BO3HHUKHOBEHHMIO CBSI3U MEXKIY
SBJICHUSMHU, W3 ITHX OOCTOATENBCTB BBIACIATH ONPEACISIOMNE, CIOCOOHBIE OBITh MPUYMHOW TAHHOTO
SIBIICHUS, BBISABIIATH IPUUUHBI U CJIECCTBUS SBJICHHUIA,

- CTPOUTH PACCYKIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT YaCTHBIX SIBIICHUI
K 00ILIIUM 3aKOHOMEPHOCTSIM;

- CTPOUTH pacCyXJIeHHE Ha OCHOBE CPABHEHHS IMPEIMETOB M SBJICHHA, BBIICISS MIPU STOM 00IIHE
MPU3HAKY;

- M3JIaraTh MOJyYeHHYIO HH(POPMAIUIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelraeMoil 3a1auu;

- CaMOCTOSITENIbHO YKa3blBaTh Ha HH(OpPMAIUIO, HYXKIAIONIYIOCS B MpPOBEpKe, MIpeiaraTh
IPUMEHSTDH CIIOCOO MPOBEPKH IOCTOBEPHOCTH MHPOPMAIUY;

- BepOann30BaTh SMOLIMOHAIBHOE BIIEYATICHNUE, OKa3aHHOE Ha HErO HCTOYHUKOM;

- OOBSICHATH SIBJICHHS, TPOILIECCHI, CBSI3M M OTHOIICHHS, BBISBIISIEMBIE B XOJI€ ITO3HABATEIHHON M
UCCIIEIOBATEIbCKON JeSTeTbHOCTH (IIPUBOAUTH OOBSICHEHHWE C HM3MEHEHHEM (GOpMbI MpPEeACTaBICHHUS;
OOBSACHSATH, NETATU3UPYS WIH 0000111as1; 0OBACHATH C 3aJaHHON TOYKU 3pEHMUS);

- BBUIBIIAITH M HA3bIBaTh MPHYUHBI COOBITHS, SBJICHHS, B TOM 4YHCJIEe BO3MOXHbIe / Hamboiee
BEPOSITHBIE TMPHYUHBI, BO3MOXKHBIE TOCIEJICTBHS 3aJaHHOH TNPHYMHBI, CaMOCTOSITEIBHO OCYIIECTBIISSA
MPUYUHHO-CJIEICTBEHHBIN aHATN3;

- Je7aTh BBIBOJI Ha OCHOBE KPUTHYECKOTO aHAHM3a Pa3HBIX TOYEK 3PEHUs, MOJTBEPKAATh BBIBOJ
COOCTBEHHOM apryMeHTallel WM CaMOCTOSTENbHO OTyYEeHHBIMU JAaHHBIMHU.

7. YMeHue co3naBarh, MPAUMEHSITh U NIPeoOpa30BhIBATh 3HAKW W CHMBOJIBI, MOJIEIIH U CXEMBI IS
peleHns yueOHbIX U 03HaBaTeNbHbIX 337au. O0yJaromuics CMOXeT:

- 0003HaYaTh CHMBOJIOM ¥ 3HAKOM TIPEIMET H/WJIH SIBJICHUE;

- ONpENeNATh JIOTUYECKHE CBSA3M MEXKIy MpeiIMeTaMHU W/WiIM sSBICHUSIMH, 0003HAuYaTh JaHHBIE
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

- co371aBaTh a0CTPAKTHBIN WK peabHBIA 00pa3 MpeaMeTa U/UiH SBICHUS;

- CTPOUTH MOJIENIb/CXEeMY Ha OCHOBE YCIIOBUH 3a/1a4l W/WJTH CTI0C00a €€ PEIICHUS;

- co3laBaTh BepOalibHbIE, BEIICCTBEHHbIE W HMH(OPMAIIMOHHBIE MOJENU C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JJIsl ONPENEeNeHUs] Criocoda pemieHus 3ajaud B COOTBETCTBUH C
CUTYyalLUEN;

- IpeoOpa30BEIBAaTh MOJETH C LENbI0 BBISBICHHS OOIINX 3aKOHOB, OMPEACISIIOIINX MPEAMETHYIO
00J1aCTh;

- TIEPEBOAMTH CJOXKHYIO TIO COCTaBy (MHOTOACHEKTHYI0) HMHGOpMAIM0 u3 rpadUyuecKoro WM
(dopManT30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHHUS B TEKCTOBOE, 1 HA000POT;

- CTPOUTH CXEMY, AITOPUTM JIEHCTBUS, MCIPABISATh WM BOCCTAHABIMBATH HEU3BECTHBIM paHee
ITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUS 00 00BEKTe, K KOTOPOMY MPUMEHSIETCS aITOPUTM;

- CTPOUTH J0KA3aTeNbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

- aHaATU3UPOBATH/pe(IEKCUPOBATh ONBIT pa3pabOTKM M pealu3alud  y4eOHOro IPOEKTa,
UCCIIEIOBaHUsl (TEOPETUYECKOTO, SMITMPHUUECKOT0) HA OCHOBE MPENJIOKEHHOM MPOoOIEeMHON CUTYyallUH,



MOCTaBJICHHOW 1IEJIM W/WIJIH 3aJJaHHBIX KPUTEPUEB OLIEHKU IPOAYKTa/pe3ybTara.

8. CmeiciioBoe ureHne. OOyJaromuiics CMOKET:

- HAXOJHUTH B TEKCTE TpeOyemyro HHGOpMAITHIo (B COOTBETCTBHUH C IIEJISIMH CBOCH JCATEIHLHOCTH);

- OPHEHTUPOBATHCA B COJICP)KAHUH TEKCTA, IOHMMATh LEIOCTHBIA CMBICT TEKCTa, CTPYKTYPUPOBAThH
TEKCT;

- YyCTaHABIIMBATh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SBIICHHIA, IIPOLIECCOB;

- PE3IOMHUPOBATh IIABHYIO UJICIO TEKCTA;

- TpeoOpa3oBbIBaTh TEKCT, KIIEPEBOJS» €ro B JIPYTYIO MOAAIBHOCTh, MHTEPIPETHPOBATH TEKCT
(Xy10’)KECTBEHHBIN U HEXYIO0>KECTBEHHBIH — Y4eOHBI, HAyYHO-TOMYJISIPHBIN, MH(POPMAIMOHHBIN, TEKCT
non-fiction);

- KPUTUYECKH OLIEHUBATh COJiepKaHue U (hOpMy TEKCTa.

9. ®opmupoBaHHE€ U pPa3BUTHE O3KOJOTMYECKOT'O MBIIICHUS, YMEHHE NPUMEHSTh €ro B
MO3HABATEJIbHON, KOMMYHUKATHBHOM, COLMAIbHOW TMpakTUKe U Mpo(hecCHOHANbHON OpUEHTAIIUH.
OO0y4aroIMiCs CMOXKET:

- OIPEIENSATh CBOE OTHOILIEHUE K MPUPOTHON Cpee;

- aHAJIM3UPOBATH BIMSHHIE YKOJIOTHIECKUX (DaKTOPOB HA Cpey OOMTAHUS )KUBBIX OPraHU3MOB;

- IPOBOJUTH MPUYMHHBIN U BEPOATHOCTHBIN aHATTU3 YKOJIOTUYECKUX CUTYAIIUN;

- TIPOTHO3MPOBATH U3MEHEHHS CHTYallUW MIPH CMEHE JEHCTBHSI OJHOTO (hakTopa Ha JCHCTBHE
npyroro (akropa;

- pacmpoCTpaHATh SKOJIOTUYECKHE 3HAHUS M YYaCTBOBATH B MPAKTUYECKUX JeNIaX 10 3aIIUTe
OKpYXKaroIIeH cpebl;

- BEIpA)KaTh CBOE OTHOIICHHUE K MIPUPO/JIE Yepe3 PUCYHKH, COUMHEHUS, MOJICNIH, IIPOCKTHBIE PAOOTHI.

10. Pa3BuTHe MOTUBAIIMU K OBJIAJICHUIO KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHUS CIOBApEil U Ipyrux
MOUCKOBBIX cucTeM. OOyJaronIuicss CMOXKET:

- OIpeNeNsITh HeOOXOIMMBIE KIIFOUEBbIE TOMCKOBBIE CIIOBA U 3aPOCHI;

- OCYIIECTBIIATH B3aUMOJICHCTBUE C DJIEKTPOHHBIMH MTOMCKOBBIMU CHCTEMAMH, CJIOBAPSIMH;

- (opmHpOBaTH MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX MUCTOYHUKOB JJIsI OOBEKTUBU3ALIUN
pe3yIbTaTOB TMOUCKA;

- COOTHOCHUTb MOJTyYEHHbIE PE3YJIbTaThl IOUCKA CO CBOCH JEATENbHOCTHIO.

KommyHukartusubie YV /I

11. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIbHOCTh C YUUTEIIEM
U CBEPCTHUKAaMH; paboTaTh WHAWBUAYAIBHO W B TpPYyNIE: HAaXOAWUTh OOIIee pelieHHe W pa3peniatb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIUHI U ydeTa UHTepecoB; (HopMyIHpoBaTh, apryMEHTUPOBATh U
OTCTauBaTh cBOE MHEHHE. OOyJarOIIHIICS CMOKET:

- OTpE/IEATh BO3MOXKHBIE POJI B COBMECTHOM /1€ TETbHOCTH;

- UTPaTh OTPEICICHHYIO POJIb B COBMECTHOM JIEATEIILHOCTH;

- IPUHUMATDH TO3UIHMIO COOECeTHNKA, TOHUMAsT TIO3UIINIO JPYTrOoro, pa3indaTh B €r0 peur: MHCHHE
(TOUKy 3peHus), T0Ka3aTeNbCTBO (ApryMEHThI), (aKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;

- OmpenensTh CBOM JEWUCTBUA W JCHCTBHS TapTHEpa, KOTOpPHIE CIIOCOOCTBOBAIA WITU
MPEMSTCTBOBAIM IMPOYKTUBHON KOMMYHUKAIINH;

- CTPOUTH TIO3UTHBHBIE OTHOIIICHUS B TpoIiecce yueOHO! U MO3HABATEIhHON AeSITeTbHOCTH;

- KOPPEKTHO ¥ apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHUS, B AHCKYCCHH YMETh
BBIJIBUTAaTh KOHTPApTyMEHTHI, mepedpa3upoBaTh CBOIO MBICHH (BIaJIEHUE MEXAaHU3MOM SKBHUBAICHTHBIX
3aMeH);

- KPUTHYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHMIO, C TOCTOMHCTBOM MPU3HABATh OUIMOOYHOCTh
CBOEro MHEHHSI (€CITM OHO TaKOBO) U KOPPEKTHUPOBATH €T0;

- IpeAIaraTh ATbTEPHATHBHOE PEIICHUE B KOH(MIUKTHOW CUTYAIINN;

- BBIACIIATH OOIIYIO0 TOUKY 3pEHHSI B TUCKYCCHH;

- JIOTOBApWBATHCSA O TMpPaBWJIAX W BOMpOcax AJsi OOCYKIEHUS B COOTBETCTBHH C IMOCTABICHHOM
nepen rpynnou 3aaayuei;

- OpraHW30BBIBATH Y4eOHOE B3aMMOJICHCTBHE B rpymie (OMpeaensTh OOIIre e, pacIpeaeisTh
pOJIH, 10rOBapUBaThCs APYT C IPYTOM U T. 11.);

- yCTpaHATh B paMKax JWalora pa3pblBBl B KOMMYHHKAIMH, OOYCIIOBJICHHBIC
HEMOHUMaHUEM/HENPUITHEM CO CTOPOHBI cOOECeTHUKA 3a/1a4H, POPMBI WIIH COIEP KAHUS TUAJIOTa.



12. VYMeHue OCO3HaHHO WCHOJb30BaTh PEUYEBHIE CPEACTBA B COOTBETCTBHHM C 3ajayeit
KOMMYHHKAIIMH [T BBIPQKEHUSI CBOUX YYBCTB, MBICIEH U OTPEOHOCTEH JUIsl IJIAHUPOBAHUS M PETyJIALUN
CBOEH NEATENbHOCTH; BJIAJICHUE YCTHOM U MUCBMEHHON PEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOW pPEUbIo.
OO0y4aroMiCs CMOXKET:

- OIPENENSITh 3a/1a4y KOMMYHHKAIIMN U B COOTBETCTBUU C HEl OTOMPATh peyeBbIe CPECTBA;

- OTOMpaTh W KCIOJB30BATH PEUEBHIE CPEICTBA B MPOLECCE KOMMYHHUKAIMU C JAPYTHMH JIIOIbMH
(mmarnor B rmape, B Majoi IpyIIe U T. 1.);

- IPEJCTABIATH B yCTHOW MIIM MUCbMEHHOM (pOpMe pa3BepHYTHIN IJIaH COOCTBEHHOM e TETLHOCTH;

- co0M01aTh HOPMBI MYOIMYHOM peud, periiaMeHT B MOHOJIOTE M TUCKYCCHHM B COOTBETCTBUU C
KOMMYHHUKaTUBHOH 3aJ1a4yeil;

- BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHE (CYXJCHME) U 3allpallliBaTh MHEHHE MapTHEpa B paMKax
JIMaJIoTa;

- IPUHUMATD PEIICHUE B XO/I€ AUAJIOTa M COTJIACOBBIBATH €r0 C COOECEAHUKOM;

- CO3/1aBaTh IIMCBbMEHHbBIE KJIMILIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C HUCIIOJIb30BAHUEM
HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

- ACIIOJIB30BaTh BepOabHBIE CPENICTBA (CPEACTBA JIOTUYECKON CBSI3HM) /ISl BBIICICHUST CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHS;

- HCII0JIb30BATh HeBepOaJIbHBIE CpeacTBa WIH HarJsiHble MaTepuasbl,
MOJIFOTOBJICHHBIE/OTOOpAHHBIE MTO/I PYKOBOACTBOM yUUTEIS,;

- JenaTh OLEHOYHBIA BBIBOJ O JAOCTM)KEHHUHU LI€JIM KOMMYHHUKAIlMU HEMOCPEICTBEHHO MOCHE
3aBepUICHHUs] KOMMYHHUKATHUBHOTO KOHTaKTa 1 0OOCHOBBIBATH €rO.

13. ®opmupoBaHue M pa3BUTHE KOMIETEHTHOCTH B 00JACTH MCIOIB30BaHUS HH(OPMAIIOHHO-
KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — WKT), moTuBanuu K OBIAICHHIO KYyJIbTypOH aKTHBHOIO
I10JIb30BAHUS CIOBAPSIMU U IPYTUMH IIOMCKOBBIMH CUCTEMaMH.

OOyuarouuiics CMOXeET:

- IIeJIEHANpaBJIE€HHO HCKAaThb M HUCIOJB30BaTh MH(POPMAIMOHHBIE PECYpChl, HEOOXOIUMBIE IS
peleHns yuyeOHBIX M MpPaKTUYeCKUX 3aaad ¢ nomoinbto cpeacts MKT, croBapeil n apyrux MoMCKOBBIX
CHUCTEM;

- BBIOMpaTh, CTPOMTHh W HCMOJIb30BaTh aJE€KBATHYIO HMH()OPMAIMOHHYIO MOJENb Ul INepeaadu
CBOMX MBICIEH CpEICTBAMU €CTECTBEHHBIX M ()OpPMaJbHBIX S3BIKOB B COOTBETCTBMM C YCJIOBUSMHU
KOMMYHHKaIWH;

- BBIAENATh MH(OPMALMOHHBIA ACHEKT 3ajjaud, ONEepPUpPOBATh JAHHBIMH, HCIIOJIIB30BATH MOJEIb
pEILeHNUs 3aJa4H;

- HCIIOJIb30BAaTh  KOMIIBIOTEPHbIE TEXHOJOTMM (BKJIIOYas BbIOOp aJEKBaTHBIX  3ajaue
UHCTPYMEHTAJIBHBIX MPOTrPAMMHO-AMNNAPATHBIX CPEJICTB U CEPBHCOB) AJIS pelleHHs] HHPOPMALMOHHBIX U
KOMMYHMKAIIMOHHBIX Y4Y€OHBIX 3aJady, B TOM 4YHCJE: BBIYMCIEHUE, HAlMCAaHUE IHCEM, COYMHEHMI,
JIOKJIa/I0B, pedepaToB, CO3IaHKUE MTPE3EHTALMH U JIp.;

- HCII0JIb30BaTh MH(OPMALIMIO C YYETOM ITHUECKUX U MTPABOBBIX HOPM;

- co3/1aBaTh HMH(MOPMAIMOHHBIE PECYPChl Pa3HOrO THUIA U JAJS pa3HbIX ayIUTOPHH, coOmoaaTh
MH(OPMaLMOHHYIO TUTUEHY U MTpaBuiia HH(OPMAIIMOHHON O€30MaCHOCTH.

HDCZIMCTHI)IC pPeE3vVJAbTAThI OCBOCHUSA V‘leﬁllOFO npeamMerTa «XHMHUID»:

1) popmupoBaHuEe TNEPBOHAYATBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUI O BEIIECTBAX, HMX
MMPEBpAIICHUAX WU IMPAKTUYCCKOM IMPHUMCEHCHUHN,; OBJIAJACHUC HOHATHUHHBIM arrmapartoM U CUMBOJIMYCCKUM
SI3BIKOM XMMUH;

2) oco3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHUYECKOH HAyKH Kak O0JIaCTH COBPEMEHHOIO
CCTCCTBO3HAHUs, XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ HCOPTaHUYCCKUX M OPraHUYCCKHUX BCHICCTB KAaK OCHOBLI
MHOTHX SIBJIEHUW JKMBOW M HEKWBOU MPHUPOABI; YIIyOJIeHUE MPEJACTaBICHUNA O MaTepUATbHOM €IMHCTBE
MUDA;

3) oByazieHue OCHOBAMH XUMUYECKOW IPaMOTHOCTH: CIIOCOOHOCTHIO aHATU3UPOBATh U OOBEKTUBHO
OLICHUBATL JKHU3HCHHBLIC CUTYyAllUHU, CBA3AHHBIC C XHMHCP'I, HaBbIKaMU 6€3OH3CHOFO 06pa1ueH1/151 C
BEIIECTBAMM, HCIIOJIb3YEeMbIMH B IIOBCEAHEBHOM JKU3HU; YMEHHEM aHaJIW3UpOBaTh M IUIAHUPOBATH
HKOJIOTHUYECKU OE30IMacHOE MOBEACHHE B LIEISIX COXPAHESHHUSI 3J0POBbS U OKPY KAIOIIEH CPEIbI;




4) popMupOBaHHE YMCHUN YCTaHABIMBATh CBS3M MEXIY PEabHO HAOIIOMACMBIMH XUMHUYCCKHMHU
SIBJICHUSIMU U TIPOIIECCAMU, TIPOUCXOISIIUMU B MEKPOMUPE, OOBICHATH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB,
3aBHCHUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a TaKXK€ 3aBHCUMOCTh INPUMEHEHHMs BEIIEeCTB OT HX
CBOMCTB;

5) nproOpeTeHre OMbITa UCIOJIb30BAHUS PA3IMUHBIX METOJIOB M3YyUCHHS BEIIECTB: HAOIIOCHUS 32
WX TPEBPAIICHUSIMU TPU TPOBEACHUHM HECIOXKHBIX XUMHUUYECKHX SKCHEPUMEHTOB C HCIOJIb30BAaHHUEM
1a60paTOpHOTrO 000PYI0BaHMS ¥ IPUOOPOB;

6) popMupoBaHue MPEACTABICHUI O 3HAUYCHHM XMMHUYECKOW HAyKHM B PELICHUH COBPEMEHHBIX
9KOJIOTHYECKUX MPoOJieM, B TOM YHCIIE B IMIPEIOTBPALICHUN TEXHOTCHHBIX U 3KOJOTHYECKHX KaTacTpod.

B pe3yabTare uydyenusi yaeOHOro npeamMera «XuMusH» B OCHOBHOM HIKoJIe:

BbInyCKHUK HAY4YUTCSH:

® XapaKTepHu30BaThb OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHIE, U3MEPEHHE, IKCIIEPUMEHT;

® ONHCHIBAaTh CBOWMCTBA TBEPIbIX, KHUAKHX, ra3000pa3HbIX BEILECTB, BBACISAS MX CYIIECTBEHHbIE
MPHU3HAKY;

® PACKpBIBAaTh CMBICT OCHOBHBIX XUMHUYECKHX IOHSATHH «aTOM», «MOJICKYJIa», «XHUMHUYCCKUN
JJIEMEHT», «IPOCTOE BEIECTBO», «CJOXKHOE BEIIECTBO», «BAJICHTHOCTb», «XHUMHUECKas pPEaKIHUI»,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMMUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUH;

* paziIUyaTh XUMUYECKHE U PUBNYECKUE SBICHMUS,

HA3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OTIPENIeNIATh COCTAB BEUIECTB MO UX (hopMyIam;

OTIpEeeNATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COSTUHEHUSX;

OTIPECIIATh THIT XUMHUYCCKHX PEaKIIHiA;

HA3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUSI XUMHUUYECKHUX PEaKIIHiA;

BBISIBJIATh MIPU3HAKH, CBUICTEIBCTBYIONIHE O TMPOTEKAHWHM XUMHUYECKOM peakiuu TNpu
BBITIOJTHCHHH XUMHUYECKOTO OTIBITA;

COCTaBIATH (GOPMYIIbI OMHAPHBIX COSTUHEHHIA;

COCTaBIISITh YPaBHEHUSI XUMUYECKUX PEAKITHIA;

coOiroaaTh mpasuiia 6€30MacHOM paboThl IPH MPOBEIECHUH OIBITOB;
HOJIb30BaThCs JIAOOPATOPHBIM 000PYOBAaHUEM U MOCYIOH;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB;
BBIYHUCIIATH MACCOBYIO JIOJIFO XMMUYECKOT'0 3JIeMEHTa o (hopMyJie COSTUHEHNUS;

® BBIUUCIATH KOJIMYECTBO, 00bEM MIIM MACCy BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce PeareéHTOB
WM TIPOJTyKTOB PEaKIInu;

® XapakTepu3oBaTh (PU3MYECKHE W XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U
BOJIOPO/IA;

® [I0JIy4aTh, COOMPATH KUCIOPOJ M BOJOPOJI;
pacrio3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BEIIECTBA: KHUCIOPO/, BOJIOPOLI;
pacKpbIBaTh CMBICI 3aKOHA ABOTaJIpoO;

PacKpbIBATh CMBICH MOHATHH «TETIOBOM A (HEKT peaKIum, «KMOJSIPHBIH 00BeM»;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOIICTBA BOJbI;

PacKpbIBaTh CMBICT MOHATHS «PAaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

IIPUTOTOBJISATH PACTBOPHI C ONIPEAEIEHHON MAacCOBOM J10JIE PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COEAMHEHUS N3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

® XapakTepu3oBaTh (PU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
BEIIIECTB: OKCUAOB, KHMCJIOT, OCHOBAaHHUM, COJICH;

® OMpeAensaTh NPUHAIIEKHOCTh BEIIECTB K OMPEEIEHHOMY KJIacCy COSIMHEHHI;

® COCTaBJIATH POPMYJIBI HEOPraHUUECKUX COCAMHEHUN N3YUEHHBIX KIIACCOB;

¢ TMPOBOAWTH OMBITHl, MOATBEPKAAIOIINE XUMHUYECKHE CBOWCTBA M3YyYEHHBIX KIJIACCOB
HEOPraHUYECKUX BEILECTB;

® pAacro3HaBaTh OIBITHBIM MYTEM PACTBOPHI KUCIOT W MIeNI0OUed MO M3MEHEHUIO OKpPAcKu
WHAUKATOPA;



® XapaKTepHU30BaTh B3aUMOCBS3b MEKY KJIacCaMU HEOPraHUUECKUX COEMHEHN;

e packpsiBaTh cMmbIci Ilepuonnueckoro 3akona JI.11. Menneneesa;

® OOBACHATH (PU3UUYECKUI CMBICT aTOMHOTO (TTOPSJIKOBOTO) HOMEpa XUMHUYECKOTO JIEMEHTA,
HOMEPOB I'PYIIILI U IeproJa B nepuoanueckon cucreme [I.1. Menneneesa;

® OOBSACHATH 3aKOHOMEPHOCTHU U3MEHEHMSI CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeienax
MaJibIX IEPUOJIOB U TJIABHBIX NOATPYIIIL;

® XapaKTepU30BaThb XUMUYECKHUE JIEMEHTHI (OT BOJOPOAA O KaJIbLIKsA) HA OCHOBE UX IOJOXEHUS B
nepuoanueckoi cucreme [[.M. MennaeneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB;

® COCTaBIISITh CXEMBbI CTpOEHHUs aToMoB mepBbix 20 3meMeHToB mepuoamueckor cuctemsl J.U.
MeHneneena;

® DPACKpBIBaTbh CMBICII IOHATUN: «XUMUYECKAs CBI3bY», «3JIEKTPOOTPULIATEIIBHOCTDY;

® XapakTepU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMICTB BELIECTB OT TUIA KPUCTAIMYECKOM
peLIeTKY;

® ONpenessATh BUJ XUMMUYECKOM CBSI3U B HEOPTaHUYECKUX COCTUHEHUSX;

® U300pakaTh CXEMbI CTPOCHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUJIAMU XUMHUUYECKUX
CBSI3€H;

® DPACKpBIBaTb CMBICI MOHATUNH «HUOH», «KATHOH», «QHUOHY, «3JEKTPOIUTHD, «HEIIEKTPOIUTHD,
«QJIEKTPOIUTHYECKAsT JAUCCOLMALMS), «OKHUCIHUTENb», «CTEIEHb OKUCIEHUS» «BOCCTAaHOBUTEIbY,
«OKHUCJICHUEY, «BOCCTAHOBIICHUEY;

® ONpEEeNsATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCIMHEHUH;

PacKpbIBATh CMBICI TEOPUHU AIIEKTPOJIUTUUECKON AUCCOIUALINY;

COCTABJISITh YPABHEHHUSI SJIEKTPOJIMTUUECKONU JUCCOLMAIIUU KUCIIOT, IIEJI0YEH, COoNei;
OOBSACHATH CYLIHOCTh IPOIIECCA IIEKTPOJIUTUUECKON JUCCOLMAIMHN U PEAKIINI HOHHOTO OOMEHa;
COCTaBIISITh MOJHBIC M COKpAIllEHHbIE HOHHBIC YPaBHEHUS peaknu 0OMeHa;

OIpeAEATh BO3MOXKHOCTb IIPOTEKAHUSI pEaKIuii HOHHOTO 0OMEHA;

IIPOBOAMTD PEAKIUH, TOATBEPKIAIOLINE KAaUECTBEHHBII COCTAB Pa3INYHbIX BEIIECTB;
OTpeAENATh OKUCINUTENb U BOCCTAHOBUTEID;

COCTaBJIATh YPABHEHMS OKHACIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUECKON peaKlny;

KJIaCCHU(UIIMPOBATH XUMUYECKUE PEAKIIUH TI0 PA3IUYHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aHMOCBS3b MEXK/1y COCTaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAIIJIOB;

® TPOBOJUTH OMBITHI MO TOJYYEHHUIO, COOMPAHHI0O M HU3YYEHUI0 XUMHUYECKHUX CBOMCTB
ra3o00pa3HbIX BEIIECTB: YIIIEKUCIIOr0 Ta3a, aMMUaKa;

® pAacCIIO3HABaTh OMBITHBIM IyTEM ra3000pa3Hble BEIECTBA: YIJIEKUCIBINA a3 1 aMMHUaK;

® XapaKTepHU30BaTh B3aUMOCBS3b MEX]y COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAILIOB;

* Ha3pIBaThb OpPraHWYECKHE BEIIeCTBA MO UX (QopMmyJie: METaH, 3TaH, 3TUJIEH, METAHOJI, TaHO,
[JIMLEPUH, YKCYCHasi KHCIIOTa, aMHUHOYKCyCHasl KHMCJIOTa, CT€apUHOBas KHCJIOTAa, OJIEMHOBAs KHCIOTA,
[JII0K033;

® OIICHUBAThH BIUSHUE XUMHYECKOI0 3arpsiI3HEHUS OKPY KaIOIel cpe/ibl Ha OpraHU3M YeJIOBEKa;

® T'PaMOTHO 0OpaIlaThCs C BEIIECTBAMHU B IIOBCETHEBHON )KU3HU

® OMpeeNaTh BO3MOXHOCTh IMPOTEKAaHUS PEAKIMI HEKOTOPBIX MpPEICTaBUTENEeH OpraHMYeCKHX
BELIECTB C KUCIOPOJIOM, BOJOPOIOM, METAINIAMHU, OCHOBaHUSIMH, FaJIOT€HAMHU.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCSH:

*  8blOGUAMb U NPOGEPAMb IKCHEPUMEHMANLHO SUNOME3bl O XUMUUECKUX CBOUCMBAX 8eujecm8 Ha
OCHOBe UX COCMABa U CMPOEHUsl, Ux cNoCOOHOCMU 6CMYNAmMb 6 XUMUYeCcKue peakyuu, o xapakmepe u
APOOYKMAX PA3IUUHBIX XUMUYECKUX PeaKyull;

* Xapaxmepuzoéamb 6ewecmea no COCMAsy, CHMPOEHUI0 U CBOUCMBAM, YCMAHABIUBAMb
APUYUHHO-CIEOCMBEHHbIE CEA3U MENHCOY OAHHBIMU XAPAKMEPUCMUKAMU 8eUyeCEd,

* cocmaenamb MONEKYIAPHbIe U NOJHble UOHHbIE YPABHEHUSl NO COKPAUWJEHHbIM UOHHbIM
VpaeHeHUuaM,

*  NPOSHO3UPOBAMb cnocobHocms sewecmea npoA6IAmb OKUCIUMENbHbLE unu
80CCMAHOBUMENbHBIE CBOLICNBA C Y4emOoM CmeneHell OKUCIeHUS JTIeMEeHMO08, 8X00SUUX 8 €20 COCMA8;

* cocmasnAms YpagHeHUus peaxkyuil, COOMEemcmeayIowux nocie0o8amelbHOCMU NpespaujeHull
HEOP2aHUYeCKUx 6euecms pasiuiHblx K1accos,



* gblOBUCAMb U NPOBEPSMb IKCHEPUMEHMATbHO 2UNOMeE3bl 0  Pe3VIbmamax 030elcmeus
PA3IUUHBIX )AKMOPOS HA USMEHEHUE CKOPOCMU XUMUYECKOU PeaKyuu,

* UCNONBL306aMb  NpUOOpemeHHble 3HAHUS Ol IKOJIO2UYECKU SPAMOMHO20 NOBEOeHUsl 6
OKpYdfcaroueli cpeoe;

*  UCNONBL3068aAMb NPUOOPEMeEHHbIE KII0Yeble KOMNEMeHYUU NPU GbINOIHEHUU NPOEKMO8 U Y4eOHO-
UCCe008aMeNbCKUX 3a0aU NO U3YHUEHUIO CBOUCE, CNOCOO08 NOYYEHUs. U PACNO3HABAHUSL BEUWeCs;

*  00BEKMUBHO OYEHUBAMb UHPDOPMAYUIO O BEUECBAX U XUMUYECKUX NPOYECCax,

*  Kpumuuecku OMHOCUMbCSA K NCEBOOHAVYHOU UHGOpMayuu, HedoOpOCOBeCmHOU peKiame 6
cpedcmaax Maccosoll unopmayuu;

*  0CO3HA6AMb 3HAYEHUE MeoPeMmUYeCKUX 3HAHUL NO XUMUU O NPAKMUYECKOoU OesamelbHOCmU
yenosexa,

* coz0asamv MoOOenUu U cxemvl O peuleHus Y4eOHbIX U NO3HABAMENbHLIX 3a0ay; NOHUMAMb
HeobX00uUMocms COO00eHUs. NPeONUCAHU, NPedia2aembiX 8 UHCMPYKYUIX N0 UCHOIb30BAHUIO TeKAPCMS,
cpedcme 6uimoBol Xumuu u op.

Coaep:xxanue yueOHOro npeaMera « XuMush»

B cucreme ecrecTBeHHOHAYYHOTO OOpa30BaHMs XMMHs KaK y4eOHBIA MpeAMET 3aHUMAeT BaKHOE
MECTO B TMO3HAHMM 3aKOHOB MPUPOJbI, (OPMUPOBAHMM HAYYHOW KAPTHHBI MHpA, CO3JaHUU OCHOBBI
XUMUYECKUX 3HAHUH, HEOOXOIUMBIX JIJIsl IOBCEIHEBHOW JKHU3HH, HABBIKOB 3JI0POBOTO M 0€30MaCHOTO IS
YelloBeKa U OKPY’Kalollei ero cpeibl 00pas3a KU3HH, a TAK)KE B BOCIUTAHUU SKOJIOTHYECKON KYJIbTYPHI.

YcnenrHocts HN3YUCHUA XUMHH CBsA3aHAa C OBJIAACHHUEM XHMHWYCCKHUM A3bIKOM, CO6JIIOII€HI/I€M
npaBua  Oe3omacHOM  pabOThl  TpPH  BHIIOJHCHHMM  XMMHYECKOTO  OKCIECPUMEHTA, OCO3HAaHHUEM
MHOTOUYHMCJIEHHBIX CBSI3EU XMMHU C APpYyruMu npeaMeTaMu IKOJbHOI'O Kypca.

[Iporpamma BKJItOYaeT B ceOsl OCHOBBI HEOPTAHMUYECKOW M OpraHUYecKON Xumuu. [ J1aBHOW waeei
IMporpaMmsal ABJIACTCA CO3JaHUC 63,30BOF0 KOMIIJICKCA OIMOPHBIX 3HAHUH 110 XWUMHH, BBIPA)KCHHBIX B q)opMe,
COOTBETCTBYIOIIEH BO3PACTY OOYJAIOIIUXCS.

B conmepkanuu gaHHOTO Kypca MpECTaBI€Hbl OCHOBOIIOJIATalOIINe XUMHUUYECKHE TEOPETUUYECKUE
3HaHUS, BKIIOYAIOIINE U3YYEHHE COCTaBa M CTPOCHHS BEIIECTB, 3aBUCMMOCTH MX CBOMCTB OT CTPOEHUS,
MIPOTHO3UPOBAHUE CBOMCTB BEIIECTB, HCCICAOBAHUE 3aKOHOMEPHOCTEM XHMHUYECKHX TMpEBpaIleHUN U
MyTel yNpaBleHUs UMH B LIEJIAX OJYyYEHHUS BELIECTB U MAaTEPHAIIOB.

TeopeTnyeckyro OCHOBY HM3Yy4Y€HHUs HEOPIaHMYECKOW XMMHHM COCTAaBIISE€T aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuognueckuii 3axkon .M. MenneneeBa ¢ KpaTKUMH CBEJICHHSIMU O CTPOEHUHU aTOMa, BHJAX
XUMHUYECKOU CBs3U, 3aKOHOMCPHOCTAX IMPOTCKAHUA XUMHUYCCKUX peaKHHﬁ.

B wu3ydenun Kypca 3HauuTEIbHAs POJb OTBOJUTCS XUMHUYECKOMY SKCHEPUMEHTY: MPOBEICHUIO
NPAKTUYECKUX M JJTAa0OpaTOpHbIX pabOT, OMHCAHHIO pPEe3yJbTaTOB YUYEHHYECKOI'O HKCIEPUMEHTA,
COOJIIOZICHUIO HOPM U TIPaBHII O€30MaCHOI pabOThl B XUMUYECKOU JTab0opaTopuu.

Peanuzanus naHHOW mporpaMMbl B TIpoliecce OOY4YeHHsS] MO3BOJIUT OOYyYaroIMMCS YCBOHTD
KJIFOUEBbIE XMMUYECKNE KOMIIETEHIIMH U MOHATH POJIb M 3HAYEHUE XUMUU CPEIU APYTUX HAYK O MPUPOJIE.

WN3yuyenne mnpeamera «XuMmHs» B 4YacTH (QOPMHUPOBAaHUSA y OOy4aromMXcsi  HAYyYHOTO
MHUPOBO33PEHHUS, OCBOEHHUs OOIIEHAYYHBIX METOAOB (HAONMIOJIeHHEe, W3MEpPEeHHe, HKCIEPUMEHT,
MOH@HHpOBaHI/Ie), OCBOCHMUS NIPAKTUYCCKOTO MPUMCHCHU A HAYUYHBIX 3HAHMIT OCHOBAHO Ha MCKIIPECIMETHBIX
CBs3sIX ¢ mpeameramu:«buonorusy», «'eorpadusy, «Mcropus», «Jlureparypa», «Matemaruka», « OCHOBBI
0€30MaCHOCTH KH3HEACATETLHOCTHY, «PyCCKUit SI3bIKY», « DU3HKa», « IKOTOTHS.

IlepBoHaYa/IbHBbIE XMMUYECKHE TIOHATHUS

[Ipeamer xumuu. Tema u BemectBa. OCHOBHBIE METOJBI TIO3HAHUWA: HAOJIOJICHHE, M3MEpPEHUE,
sKkcriepuMenT. Ou3ndeckne U XuMudeckue sBieHus. Yucteie BemecTBa U cMecu. CrocoObl pa3ieneHus
cMeceil. AtoM. Monekyna. XUMHAYECKUNA 3JIEMEHT. 3HAKM XUMUYECKUX 3JIeMeHTOB. [IpocThie U clioxkHbIE
BEIIeCTBA. BaleHTHOCTh. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA. XHUMHUYeckHe (Gopmynbl. WMHAEKCHI.
OTHOCUTENbHAs aTOMHAs U MOJIEKYJISIpHAsE Macchl. MaccoBas 107151 XMMHUYECKOTO JIEMEHTa B COEIMHEHUH.
3aKOH COXpaHEHHUs Macchl BemlecTB. Xumuueckue ypaBHeHUs. KoadduumeHTs. YCIoBus U IpU3HAKU
MIPOTEKAHUsI XUMUYECKUX peakuuid. MoJib — eAMHUIA KOJIMYECTBA BelecTBa. MomspHas macca.

Kucaopoa. Bogopon



Kucnopon — xumuueckuit ssmemMeHT U npoctoe BemecTBo. O30H. CoctaB Bo3ayxa. Ouznyeckue u
XMUMHUYECKHE CBOMCTBa Kuciopoa. [lonyuenue u npuMeHeHne Kuciopoaa. TernoBoi apPekT XUMHIECKIX
peakmuii. [TonaTre 06 K30- U PHAOTEPMUUECKUX peakusax. Bomopoa — XUMHYECKUI 3JIEMEHT U MPOCTOE
BemecTBo. du3nueckre W XUMHYECKHE CBOMCTBa Bojopona. llomyueHue Bomopoaa B 1abopaTopuu.
[Tomyuenue Bomopoa B mpoMbIuieHHOCTH. [IpuMeHenue Bomopoaa. 3akoH ABoraapo. MolsspHbIii 00beM
ra3oB. KauecTBeHHbIe peakiy Ha ra3000pa3HbIe BeliecTBa (KUCiopo, Boaopon). O0beMHbIe OTHOLICHHUS
ra3oB [PY XUMUYECKUX PEAKIUSX.

Boaa. PacTBopsl

Bona B npupozne. Kpyrosopor Bonbl B mpupozae. Pusnueckue M XMMHUYECKHE CBOMCTBA BOJBI.
PactBopel. PactBOprMOCTh BemecTB B Boje. KoHueHTpauss pactBopoB. MaccoBasi 10Js1 paCTBOPEHHOIO
BEILIECTBA B PaCTBOPE.

OcCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeTMHEeHUI

Oxkcuapl. Knaccudukarmus. Homenknatypa. ®dusnueckwe CBOWCTBA OKCHJIOB. XUMHUYECKHE
cBoiictBa okcuzoB. [lomyuenue u nmpumeHenue okcunoB. OcHoBanus. Knaccudukamms. Homenkmarypa.
®usnueckue cBoMcTBa ocHOBaHUU. [lonmyueHue ocHoBaHM. XMMHUYECKHE CBOWCTBA OCHOBAaHM. Peakuus
HerTpammzanuu. Kucnotel. Knaccudukamnus. Homenknatypa. ®@usndeckue cBoictBa kuciot. [lomyuenue
Y IPUMEHEHUE KUCIOT. XUMUYECKUE CBOMCTBA KUCIOT. MHaukatopsl. 3MeHeHue oKpacKkyu MHIMKATOPOB B
pasmuunbix cpenax. Comm. Knaccudukamus. Homenknarypa. @usndeckue cBoiicTBa cosed. [lonyuenue u
IpUMEHEHHEe cojed. XHWMHUYeCKHe CBOMCTBa cojied. ['‘eHeTmueckas CBs3b MEXKIY  KjaccaMu
HEOpraHuyeckux coeauHeHuil. [Ipodiema 6€30MacHOro MCIOIH30BAHUS BEIIECTB U XUMUYECKUX PEaKIIUM
B IOBCEJHEBHOM >XM3HU. TOKCHYHBIE, TOPIOUME U B3PBIBOONACHBIE BELIECTBA. bbITOBas XMMHYECKas
TPaMOTHOCTb.

Crtpoenue atoma. Ilepuoguyecknii 3aK0H 1 NePHOINYECKAA CHCTEMA XUMHYECKHX 3J1eMEHTOB

JA.A. MenpaeseeBa

Crpoenue aroma: sJIpo, dHEpreTudeckuid ypoeHb. CocTaB sipa aroma: MPOTOHbI, HEUTPOHBI.
H3otonsl. Ilepuonnueckuii 3akon .M. MenneneeBa. [lepuoauueckas cucremMa XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. @u3NYECKU CMBICT aTOMHOTO (TOPSAKOBOIO) HOMEpa XMMHUYECKOTO DIIEMEHTa,
HOMEpa TPYIIBI U TEPHOoJa MepUOIUYECKON cuctembl. CTPOCHHE HHEPreTUYECKHX YpPOBHEH aToMOB
nepBbix 20 XMMHUYECKHUX OHJIEMEHTOB mepuoanueckoit cuctemsl [[.M. MenneneeBa. 3akOHOMEpPHOCTHU
W3MEHEHUsI CBOMCTB aTOMOB XHWMHMUYECKHX OJJIEMEHTOB W HMX COCIWHEHMM Ha OCHOBE TIOJOXKEHHS B
nepuoanueckor cucreme .M. MenzaeneeBa u crpoenus aroma. 3Hauenue [lepuoanueckoro 3akona /.M.
Meneneesa.

Crpoenne BemecTB. XUMHYECKAs CBA3b

DIEeKTPOOTPULIATETPHOCTh ATOMOB XMMHUYECKHX 3JIEMEHTOB. KoOBajleHTHas XHWMHUYECKas CBS3b:
HenossipHast ¥ nojsipHasi. [IoHsATHE 0 BOJOPOIHOM CBSI3H U €€ BIMSHUYU Ha (PU3NYECKUE CBOWCTBA BEIIECTB
Ha npuMmepe Boabl. MoHHas cBsa3b. Meraunueckas CBs3b. THIBI KPUCTAJUIMYECKUX PEIIETOK (aToMHas,
MOJIEKYJISIpHasi, HMOHHAas, MeTaJUIMyecKkas). 3aBUCHUMOCTb (PU3MUYECKHMX CBOMCTB BELIECTB OT THIIA
KPUCTAJUIMYECKOM PEIIETKH.

XuMHYECKHE PpeaKluu

[IonsATHEe O CKOpOCTM XUMHYECKOM peakuuu. DakTopbl, BIUSAIOIMIHME HAa CKOPOCTh XMMHYECKOMN
peakuuu. [lonstue o karanuzarope. Kinaccupukanuss XMMAYECKUX PEAKIMHA M0 Pa3IMYHBIM MPU3HAKAM:
YUCIYy M COCTaBy HCXOJHBIX M IIOJYYEHHBIX BEIIECTB; HM3MEHECHHUIO CTEIEHEH OKHCIECHHS AaTOMOB
XMMHYECKHX DJIEMEHTOB; IOIVIOIMICHUIO WJIM BBIIEICHUIO DHEPIHM. DJIEKTPOJUTHYECKAS] IHUCCOLMALINS.
DONeKTponuThl U HedNeKTponuThl. Monbl. KaTtmonsl m aHmoHbl. Peakiiuu moHHOro oOMeHa. YcrmoBus
NPOTEKaHUs PEAKIUH MOHHOTO OOMEeHa. DIEKTPOJUTHYECKas AMCCOLMAIUS KHUCIOT, IMIeJI04Yeld U COJeH.
Crenenb okucnenus. OnpeneneHue CTENEHN OKMCIECHUS aTOMOB XMMHYECKHUX JIEMEHTOB B COCIMHEHHUSAX.
Oxucnutens. BoccranoButens. CyIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

Hemeranasl IV — VII rpynn u ux coequHenust

ITonoxxeHrne HEMETa/UIOB B NEPUOJUYECKOM CUCTEME XMMHUYeCKHX annemeHToB .M. Menneneesa.
OO6mue cBoiicTBa HeMeTaIOB. ["anoreHsl: GU3MYecKue U XUMHUYECKHe cBoicTBa. CoeIMHEHNS TaJlOTEHOB:
XJIOPOBOZOPOA, XJIOPOBOJOPOAHAsA KuciaoTra M ee conu. Cepa: (uznueckne M XUMHUECKHE CBOWCTBA.
CoenuHeHHs Cepbl: CEPOBOIOPOJ, CYIb(GUAbL, OKCUABI cepbl. CepHasi, CEpHUCTAs U CEPOBOAOPOAHAS



KHUCTIOTBI M MX cONU. A30T: Qu3myeckue u xumudeckue cBoicTBa. Ammuak. Conu amMmmoHus. OKCHIBI
azota. AzortHas kuciota u ee conmu. Docdop: duznueckue m xXuMHUeckue cBoiicTBa. CoenuHEHUs
docdopa: okcuna dhochopa (V), oprodochopHas kucinora u ee conu. Yriepoa: GU3NIecKue 1 XUMHICCKHE
CBOMCTBa. AJUTOTpOMUs yriaepojaa: anmas, rpadur, kapous, gysuiepersl. CoeTMHEHUS YTiepoa: OKCHIbI
yraeponaa (1) u (IV), yronbhas kuciiora u ee coinn. KpeMHHUI ¥ €10 COeIMHEHHS.
MeTaJiIbl M X COETUHEHUS

[TonoxkeHne MeTa/ioB B MEPHOJUYECKON cuUcTeMe XuMHYeckux siaeMmeHToB [[.W. Menpaeneena.
Mertasisl B ipupojie U o01me crocoos! ux nonydenus. Oomme gpusndeckre cBoiictsa MetayuioB. O0mue
XMMHUYECKHE CBOICTBA METAJUIOB: PEaKIMH C HEMETaUIaMH, KHUCJIOTaMH, COJIAMU. DJICKTPOXUMHUUYECKUN
psan HanpspkeHuid MetayuioB. [lenounpie MeTamibl U ux coequHeHus. LllenouyHo3eMeNnbHBIE METAIUTBI U HX
coenmMHEHUS. ANMOMUHUNA. AM(OTEpHOCTh OKCHAa W TUApokcuaa amomuHusA. JKenezo. CoenuHEHHS
JKeJe3a M UX CBOMCTBA: OKCH/IBI, TUAPOKCH b U comu xene3a (11 u 11).

IlepBoHayasbHbIE CBeleHHsI 00 OPraHMYeCKHUX BellecTBax

[TepBoHayabHBIE CBEACHHUS O CTPOCHHHM OPraHUYECKUX BEIIECTB. YTJIEBOJOPOJBI: METaH, J3TaH,
STHieH. ICTOUHUKH YTJIeBOAOPOIOB: MIPUPOAHBIH ra3, HedTh, yronb. Kucnopoacoaepxaiue coeTnHEHUS:
coupThl (METaHOJ], ATAHOJ], TIJMLEPHUH), KapOOHOBbIE KHUCIOTHI (YKCyCHas KHCJIOTa, aMHUHOYKCYCHas
KHUCJIOTa, CTEApUHOBAs M OJICMHOBAs KUCIIOTHI). Buonornyeckn BaxkHbIE BEIIECTBA: KUPBI, TIIOK03a, OCIKH.
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIIbl U €T0 TOCIICICTBHUA.

THnbI pac4YeTHBIX 32124

1. BeluncieHne MacCOBOW JIOJM XHMHYECKOTO J3JieMeHTa 10 (OpMyJie COCIUHCHUS.

YcTaHoBieHHE MpocTeiIie (opMyIibl BEIIeCTBA IO MACCOBBIM JIOJISIM XUMUYECKUX 3JIEMEHTOB.

2. BeruncneHuss 1o XUMHUYECKHM YPaBHCHHSIM KOJIMYECTBA, 0OO0BEMa, MacChl BEIIECTBA I10
KOJIMYECTBY, 00bEMY, MACCE PEareHTOB WM MIPOYKTOB PEaKIUU.

3. Pacuer MaccoBoii 101 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

TeMbl J1a00PaTOPHBIX ¥ MPAKTHYECKUX PaldOT:

1. JIaGopaTtopHOoe 000pyAOBaHUE U TPUEMBI OOpAIIEHHUS C HUM.

[TpaBuina 6e3omacHoOi pabOThl B XUMUYECKOM TabOpaTopuu.
OuncTKa 3arps3HEHHON MOBapEHHOM COJH.
[Tpu3Haky MpOTEKAHUS XUMHUYECKUX PEAKITUil.
[Tonydenue kucnopoaa U U3y4E€HHE €ro CBOWCTB.
[Tomydenue BoIOpoAa U U3yUYEHUE €T0 CBOWCTB.
IIpuroroBneHue pacTBOPOB C ONPEIEIEHHON MAaCCOBOM 0JIEW PACTBOPEHHOIO BEIIECTBA.
Pemenne »skcrepuMeHTanbHBIX 3aad 1o TeMe «OCHOBHBIE KIIACChl HEOPTaHUYECKUX
COCIMHEHUIN.

8. Peakuuu noHHoro ooMeHa.

9. KayecTBeHHBIE peaKIIMH HA HOHBI B PaCTBOPE.

Nook~wd

10.  IlomydeHue aMMHuaKa U U3y4eHHE €r0 CBOMCTB.

11.  [lomydeHue yriaeKUCIOro ra3a u U3y4eHue ero CBOMUCTB.

12.  Pemenue sKcnepuMeHTaNbHbIX 3anay mo Teme «Hemeramnmer IV — VII rpynn u ux
COCTUHEHUNY.

13. Pemienne OKCIICPUMCHTAJIbHBIX 3a/1a4 11O TEMC «MeTanisl ¥ UX COeAUHEHUS



3. TemaTn4yeckoe NJAHHPOBAHHE C YKa3aHHEM KOJHYECTBA YAaCOB, OTBOJMMBbIX HA OCBOEHHUE
Ka:KI0il TeMbl

8 kiacc

Ne Tema Koua-Bo

n/n 4acoB
| Beenenue ( 4 gaca)

1. | lIpeamer xumuu. IIpeBpamenHue BemecTtB. (OCHOBHbIe MeTOAbI mNo3HAHHs: | 1

Ha0J/110/IeHHe, U3MepPeHue, JKCIIEPUMEHT
2. Posnp xumuu B )Kn3HU denoBeka. KpaTkuil ouepk B UCTOPUM XUMUH 1
3. 3HaKU XUMUYECKHUX 1eMeHTOB. [lepuonuyeckas cucremMa xumuueckux anemenros .M. | 1
Meunneneesa.

4. Xumuaeckue Gopmyiibl. OTHOCHTEIBHBIC MOJICKYJISIPHBIC U MOJISIPHBIC MaCCHI. 1
KonnuecTBeHHsIl cocTaB BemiecTBa. [I[poBeaeHne pacueToB 1o XuMU4IecKUM Gopmyram:
MacCOBOM JI0JIM XMMHYECKOTO JIEMEHTA B BEIICCTBE
I1. ATOMBI XUMHUYECKHUX JIEMEHTOB(8 4acoB) 1

5 OcHoBHBIE CBE/IEHHUS O CTPOESHUU aTOMOB. V30TOTIbI. 1

6 CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB. 1

7. | CTpoeHue AIIeKTPOHHBIX 000JI0UEK aTOMOB. 1

8 HNonnas cBs3b 1

9 KoBanenTHast xumuueckast cBsi3b (IOJISIpHAs U HENOJISIpHAst) 1

10. | KoBaneHnTHast XumMHu4ecKast CBs3b (TIOJISIpHAs U HETIOJISIPHAs ) 1

11. | Meramnu4eckas CBS3b. 1

12. | Ob6o0mIeHue U cUCTEMATH3AIUSI 3SHAHUM. 1
Il ITpocTeie BetecTBa. Astorponus (6 4acos) 1

13. | IlpocTelie BemecTBa METaJUTBI U HeMeTaUThl. VX cBOlicTBa. 1

14. | Mouns - eqUHALIA KOJTUYECTBA BEIECTBA. 1

15. | MonsipHblit 00beM ra3oB. 1

16. | Pemrenue 3agau 1

17. | Pewenue 3ana4 1

18. | O06006IEHE U cUCTEMATU3AINS 3HAHUI 1
CoenuHeHne XUMHYECKUX dieMeHTOB (14 gac)

19. | Crenens okucneHusi. OCHOBHBIC KJIACCHI HEOPTaHUIECKUX COCTUHEHUM 1

20. | Oxkcumsl. 1

21. | Okcumsl. 1

22. | OcHoBaHUs 1

23. | OcHoBaHMsA 1

24. | Kucnotsl 1

25. | Kucnoter 1

26. | Conu 1

27. | Conm. 1

28. | Kpucramnndeckue pemeTki. 3aKoH IMOCTOsIHCTBA COCTaBa BEIIeCTBa 1

29. | Yucrele BemecTBa H cMecH. MaccoBbie H 00beMHBIE J10J1M KOMIIOHEHTOB B CMECH. 1

30. | Pemenwue pacueTHbIX 3a1a4 (PacueT MaccoBO# T0JM pacTBOPEHHOTO BEIIECTBA B 1

pacTBope.)

31. | [loaroroBka K KOHTPOJIBHOMN paboTe 1

32. | KonTponwsHas padota o TeMe « COeTMHEHUS XUMHYECKUX YJIEMEHTOBY 1
W3menenwust, nporcxosimue ¢ BemecTBamu (11 gacos)

33. | ®usnueckue SBICHUS B XUMHH. Pazienenue cmecei. 1
[Ipupoanbie cMecu: BO3MyX, MPUPOTHBIN Ta3, He()Th, MPUPOTHBIC BOIHIL.

34. | Xumunueckue peakuud. [[oHATHE 0 XUMUYECKOM aHAJIU3€ U CHHTE3E. 1




35. | YpaBHeHHMsI XMMHYECKHX peaKiuii. 3aKOH COXpPaHEHHs MAaCChl BellleCTB 1
36. | PacueThl 0 XUMHYECKUM YPaBHCHUAM (KOJIMYECTBA BEIIECTBA, MACCHI WIIH 00beMa 110 1
KOJIMYECTBY BEIIECTBA, MACChl I 00bEMa OJTHOTO U3 PEareHTOB WIH MPOIYKTOB

PEaKIINH).
37. | Peakuuu paznoxxenus. [Tonstiue o ckopoctu peakiuii u karanuzatopax. [IpoBenenue 1
XUMHUYECKHUX peaklUii IpyU HarpeBaHUU.
38. | Peaknuu coenunenus. Llenmoyku nepexoaos 1
39. | Peakuumu 3amenieHus. Psix ak THBHOCTH METaJLIOB. 1
40. | Peakuu oomena 1
41. | Tunbel XUMHUYECKUX PEAKLMI Ha MpuMepe CBOMCTB BObl. [loHsATHE O rHapoImn3e. 1
42. | O600mmeHre u cucTemMaTu3anus 3HaHui 1o TeMe: "M3MeHeHus1, TPOUCXOoIsIINe C 1
BEILLIECTBAMU"
43. | KontponpHas pabora no Teme «VI3MeHeHus1, MPOUCXOISAINE C BEIIECTBAMM 1
[Mpocreiimue onepaimu ¢ BemecrBamu (4 yaca)
44, | Ilpaktruueckas padora Nel "[IpaBuna T.b. mpu pabote ¢ BemecrBamu. [Ipremsr 1
oOpaitieHus ¢ 1a60PaTOPHBIM 000PYIOBAHUEM
45. | IlpakTuyeckasi padbora Ne2 " AHaJu3 NOYBBI M BOABI". 1
46. | IlpakTnyeckas padora Ne 3 "[Ipu3HaKky XUMHYECKUX peakumii'. 1
47. | Ilpaktuueckas pabora Ne4 "[IpurotoBneHue pacTBopa caxapa u orpenaeiaeHue Maccopon | 1
JIOJIU caxapa B pacTBOPE, B3BEIIUBAHUEY.
PactBopenue. PactBopsl. CBoMCTBaA pacTBOPOB 31eKTPOIuTOB(21 vac)
48. | DAEKTPOIUTHI U HE HIEKTPOIHTHI.
49. | TO, ee 0CHOBHbBIE MOJI0KEHHUS
50. | Kucnotsr. x xmaccudukamnms u cBoiicTBa. MHIUKATOPHI
51. | Kucaorbl. Ux kiaccudukanus u cBoiicTBa
52. | OcHOBaHHS, NX KITACCUPHUKAIHS U CBOHCTBA
53. | OcHoBaHus, UX KJIacCU(PUKALUS U CBOIiCTBA
54. | Okcunpl, ux knaccupuKanus U CBOWCTBA
55. | Okcuppl, ux KiaccupuKanys U CBOWCTBA
56. | Comu. Ux knaccudukanus u CBOMCTBA.
57. | Comu. Ux xnaccuduxarus u cBoiictBa. [lomyueHnne KpucTamioB cojeil.
58. | 'enetnueckas cBs3b
59. | 'emernueckas CBs3b
60. | O6o6meHue u cuctemaTu3aius 3Hanuii mo reme: "PactBopsl. PactBopenue".
61. | IIpakTrueckas padota Ne5 "V cnoBus IPOTEKaHUS XUMUYECKUX PEAKIIHIA MEKITY
pacTBOpaMM SJIEKTPOJUTOB".
62. | [TpakTraeckas padorta Ne6 "CBOHCTBA OKCHJIOB, KHCIIOT, OCHOBAHUH ¥ COJICH,
oTpezieNieHue XapaKkTepa Cpeibl
63. | IIpaxTiueckas padota Ne7 "PemeHne sSKkCriepuMeHTaIbHBIX 33134
64. | KonTtposbHas padbota o Teme: "PactBopsl. CBOHCTBa pacTBOPOB JIEKTPOIUTOB".
65. | AHanu3 KOHTPOJIBHON pabOTHI.
: accu(uKaIus XMMUYeCKuX peakiuii. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
66. | Kn O
67. | CBoiicTBa M3YYEHHBIX KJIACCOB B CBETE OKMUCIINTEIIEHO-BOCCTAHOBUTEBHBIX PEAKITHA
68. | Pemenune 3anau. [TonBenenue UToros roga
9 kJaacc
Ne Tema ypoka Koa-Bo
n/n 4acoB

I Beagenne. O0masi XapakTepucTHKa XUMHYECKHX 3J1€MEHTOB M XUMHYECKHX
peakuuii. Ilepuonnyecknii 3akoH u Ilepuoamuyeckasi cucreMa XMMHYECKHX
3jeMeHTOB JI. U. MenneneeBa (10 )




1. XapakTeprucTUKa XMMUYECKOrO0 3JIEMEHTa Ha OCHOBAaHHMHM €ro IOJIOKEHHS B 1
ITepuoanueckoii cucreme /. 1. MenneneeBa

2. CBolicTBa OKCHJIOB, KHCJIOT, OCHOBAaHMM M COJEd B CBETE TEOpUU 1
ANEKTPOIUTUYECKON TUCCOLUALIMYA U OKUCIICHUS-BOCCTAHOBJICHUS

3. AmboTepHbIe OKCHJIBI U THAPOKCHIBI 1

4, Ilepuonnueckuii 3akon u llepmoanueckas cucrema JI. M. MenzaeneeBa B cBeTe 1
YYEHHUS O CTPOCHUU aTOM

5. XuMHYecKasi OpraHu3alus )KUBOi U HEXKUBOW TIPUPOIBI 1

6. Knaccudukanus XuMHUECKUX PEAKIIUH 10 pa3InIHBIM OCHOBAHUSIM 1

7. IloHsiTHE 0 CKOPOCTH XUMHYECKOI peaKkIuu 1

8. Karanuzatopsr 1

9. O06o01IeHre U cucTeMaTH3aIus 3HaHu# 1o TeMe «BBeaeHne» 1

10. Kontponbnas paboraNel mo Teme «BBenenue 1
MeTtanibl (184.)

11. [Tonoxxenue snemeHToB-MeTaioB B [lepuonuueckoit cucteme JI. 1. MenneneeBa u 1
0COOCHHOCTH CTPOCHHUS UX aTOMOB. Du3nveckue cBONCTBa MeTauioB. CIuiaBbl

12. XHUMHYECKUE CBOMCTBA METAIIIOB 1

13. Mertamisl B ipupoje. Oo1ire crnocoObl UX MOTyYeHUs 1

14. Perenne pacueTHbIX 3aa4 ¢ MOHATHEM MacCOBasi 10JiA BBIXO/a IPOAYKTa 1

15. [ToHsTHE O KOPPO3UHU METAIIIOB 1

16. [[{emounbpIe METAIUIBL: OOIIas XapaKTepUCTHUKA 1

17. CoenuHeHus MEI0YHbIX METANIOB 1

18. [[lemouHO3eMeNbHBIC METAJUIBI: O0IIAs XapaKTePUCTUKA 1

19. CoennHeHuUs MIEJT0YHO3eMeTbHBIX METALJIOB 1

20. AMIOMUHUN — TEpexXOoAHbld 3yeMeHT. DPu3nueckue M XUMUYECKHE CBOMCTBA 1
amomunHus. [lonydyeHue u npuMeHeHHe aTIOMUHUS

21. CoennHEeHNs ATFOMUHUS — OKCHJ U TUJPOKCHUJL, UX aM(OTEpHBII XapakTep. 1

22. [TpaxkTrueckas padota Nel OcyuiecTBieHne HENOYKH XUMMHUECKUX MPEBpallleHUu 1

23. Kenezo — anement VIII rpynnbl modouHoit moarpynmbl. ®dusuyeckue u 1
XHMHUYecKHe CBoiicTBa xkeJie3a. HaxoxkaeHue B npupoje.

24. Coenunenus xenesa +2,+3 ux KayecTBeHHOE omnpeaeneHue. ['eHernueckue psaasl Fe 1
+2 u Fe +3

25. 25 Ilpaktuueckas padota No2 IlomydeHnne u cBOMCTBA COSAMHEHUN METAINIOB 1

26. [TpakTiueckast pabota Ne3 Pemienne skcriepuMeHTANbHBIX 33/1a4 Ha pacro3HaBaHHe 1
U TOJTY4YeHHE COeTMHEHUN METalIOB

27. O06006111eHMEe 3HaHUH 10 TeMe «MeTalIbD) 1

28. KonTponbhas padota Ne2 o reme «MeTanibh» 1
Tema 3. Hemeramnianl (284.)

29. OO01mast XxapakTepuCTHKA HEMETAIIIIOB 1

30. O0111e XUMHYECKUE CBOMCTBA HEMETAIIIOB. 1
Hemeranmnsl B mpupo/ie 1 criocoObl UX MOTYUYEHHS

31. Bomnopon 1

32. Bona 1

33. TajioreHbl: 001Iasi XapaKTEPUCTHKA 1

34. CoeIMHEeHUS TaJIOTEHOB 1

35. [TpakTuueckas padora Ne4 Pemienne SKkCiepuMEHTATBHBIX 3a7a4 10 TEME 1
«Iloarpymnmna ragoreHoB»

36. Kucnopon. Ctpoenue atoma, aJuloTporusi. XMUMHUUYECKOE 3arpsI3HCHHE 1
OKpYaroIlel CpeJibl U ero MOCIeCTBUSI.

37. Cepa, ee puznueckre 1 XUMUYECKUE CBOWCTBA 1

38. CoennHenusi cepbl. CepoBoopoaHasi KHCJI0TA U ee cosin. Oxcuasnl cepsl (1V) n 1

(VI), ux mosryueHue, CBOiicTBA M MPUMEHEHHE.




39. CepHast KMCJIOTa KaK JIEKTPOJIUT U €€ COIIU 1
40. CepHas KHCJIOTa KaK OKHCAUTeIb. [losydyenne u npuMeHeHne cepHOit 1
KHCJIOTHI
41. [TpakTuyeckas pabora Ne5 Pemenue sKkCriepuMeHTaNbHbIX 33134 10 TEME 1
«lToxarpymnma kucnopona»
42. A3OT U ero cBOICTBa 1
43. AMMuak u ero coequaenus. Cojia aMMOHUSA 1
44, Oxcuasl 2a30Ta 1
45. A30THas KMCJI0Ta KaK AIEKTPOIUT, €€ MPUMEHEHUE 1
46. A30THasl KHCJI0TA KAK OKHCJIUTEb, €€ MoJlydyeHue 1
47. Dochop. Coenunenust pocdopa. Ilonsarue o pochopHbIX y100peHHsIX 1
48. Yrnepoa. CtpoeHne aToMa, aJuIOTPOIUs, CBOWCTBA MOIUDUKALINIA, IPUMEHEHUE 1
(anmmas, rpadut)

49. Oxkcupel yriaeposa. 1
50. YronbHas kucnota u e€ conu. KapOboHaTbl, Kak CTPOUTENbHBIEC U TOEIOYHbBIE 1
MaTepuaibl: MeJl, MpaMop, U3BECTHSK. JKeCTKOCTh BOJIbI M CIIOCOOBI €€ YCTpaHEHUSI.

51. KpemHunii 1
52. Coenunenus kpeMHusi CUIMKaThl, KaK CTPOUTENBbHBIE U MOJEIOUYHbIE MaTEPUATIBL: 1

CTEKJIO. IIEMEHT.
53. CunukartHasi IpOMBILIUIEHHOCTb 1
54, [TpakTrueckas pabota Ne 6 [Tonyuenue, cobupaHue U pacro3HaBaHUE T'a30B 1
95. O6o06menne o reme «Hemerammsn 1
56. KonTponbnas padota Ne 3 mo Teme «HemeTanis 1
Opraununueckue Bemiecta (9 4acoB)
57. [TpenmeT opranndeckoii XuMuH. BajgeHTHOCTD 1
58. [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB: HEPTH U MPUPOIHBINA Tra3, UX 1
IpUMEHEHHE.
59. YrneBoaopoasl (ajaKaHbl), (ATKEHbI U aTKUHBI) 1
60. 60. CriupTsr 1
61. KapOoHOBBIE KUCIIOTHI. YKCYyCHasl KHCJIOTa-KOHCEPBAHT MUILEBBIX TPOAYKTOB 1
62. Crnoxuble 3¢upsl. Kupsl. beiToBas xumuueckast rpaMoTHOCTb. [Ipobiaembl 1
0€30MacHOro UCMOIb30BaHMS BEIIECTB U XMMUUECKHUX PEAaKIIUN B IOBCETHEBHOM
KHU3HU.
63. AMuHOKUCHOTHI. benku 1
64. VYrneonpl. KanopuitHoCcTh kUpOB, OEITIKOB U YTIIEBOIOB. 1
65. [Tomumepsl. TokcHuHBIE, TOPIOYHE U B3PHIBOOIIACHBIE BEIIECTBA. 1
O060011IeHIEe 3HAHMI TT0 XMMHUH 3a KYPC OCHOBHOM MIKOJIBI (3 Uaca)
66. Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema /. 1. Menneneesa B cBere
TEOPHH CTPOCHHUS aTOMa
67. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB 3JIEMEHTOB U X COCIMHEHUH B IEPHOIAX U
TpyIIax B CBETE NPEACTABICHNN O CTPOSHUH aTOMOB JIEMEHTOB. 3HAUCHHE
[Tepuouueckoro 3aKoHa
68. Bupl XuMudeckux cBs3ed M THIBI KPUCTAJUIMYECKUX peleToK. B3auMocBs3h

CTPOCHUA U CBOMCTB BemlecTB. I 'eHeTHUECKHE pAabI METAJLIA, HEMETAJIJIa U
MEPECXOJHOro METAJLJIa




[punoxenue 1 .

PEAJIN3ALIAA OBPA3SOBATEJIbHBIX ITPOIPAMM ECTECTBEHHOHAYYHOM W TEXHOJIOIT'MYECKOM HAITPABJEHHOCTEM
noxumuHu C UCHHOJIb30BAHUEM OBOPYJOBAHUS LHEHTPA «TOYKA POCTA»

8 KkJ1acc

Ne Tema Conepxanne Lemnesas yctanoBka ypoka | Kommde | OcHOBHBIC BUABI JesTEIHHOCTH O0ydaromuxcs Ha | Vcmoms3oBaHHOE

.1 CTBO ypoke o0opymoBaHue

4acoB

1 IIpenmer xumuu. Ipaxktuueckas pabora | 3HAKOMCTBO C OCHOBHBbIMU | 1 YMeHue nob30BaThCsl HarpeBaTeIbHBIMU Jatunk TemnepaTypsl
[IpeBpaieHue BeIIecTs. Ne 1 «Mzyuenue METOJJaMH HayKU npudopaMu (TepMormapHsbIif), CIMPTOBKA
OCHOBHBIE METO]IBI CTPOCHUS TUITAMEHI
TIO3HaHMSA: HAOJIOICHHE,

HU3MEpCHNUE, SKCIEPHMEHT
YucTele BemecTsa 1 JlabopaTopHBIit ONBIT OKCHepUMEHTAIFHOE 1 YMeTh OTIU9aTh BOAONPO BOJ HYIO BOLY OT Jarauk
cMmecu. MaccoBsle 1 Ne 4 «Ompenenenue OIIpeseIIeHNE JUCTHJUTNPOBAHHOM, 3HATH, TOYEMY IS 3JIEKTPOIIPOBOAHOCTH,
00BEMHBIE TOJIN BOJIOTIPOBOIHON H JUCTHIUTUPOBAHHOMN U MPOBEICHUS SKCIIEPUMEHTOB UCIIOIB3YIOT 1 pOBOI MUKPOCKOII
KOMIIOHEHTOB B CMECH. JUCTUIIINPOBAHHON BOJIOTIPOBOTHON BOIBI JTUCTUIITUPOBAHHYIO BOTY

BOJBD)

46 Jlpaxtudeckast pabota Ne | JleMOHCTpaIlMOHHEIH N3yueHne XuMHYECKUX 1 YMeTh 0TiIn4aTh PU3NUECKHe IPOLECCH OT JaTuuk TeMneparypbl
3 "[Ipu3HaKy XUMHYECKUX | SKcrepumenT Ne 1 SIBIICHUH XMMUYECKHUX peakuUui3HaTh, 4TO MPU NPOTEKaHUM | TUIATHHOBBIAIIpuOop mis
peaxrmii". «Brienenue u peaxImii MOJIEKyJIbI BEIECTB pa3pyIlaloTcs, a OTIBITOB C 3JIEKTPHUUECKUM

TIOTJIOIIEHHE TeTlia — ATOMBI COXPAHSIOTCS (TS BELIECTB C TOKOM
TIPU3HAK XUMUYECKON MOJIEKYJISIPHBIM CTPOCHUEM
peakuuu

35 YpaBHEHHSI XUMHUYECKUX JleMOHCTpaIMOHHBII OKcIepUMEHTaIbHOE 1 3HaTh GOPMYIHPOBKY 3aKOHA M YMETh Beckl anekTpoHHbIE
peaxrmii. 3aKoH skcriepument Ne 3 . JIOKa3aTeNbCTBO ACHCTBHS MIPUMEHSTD €T0 Ha MIPAKTHKE, TP PELICHUN
COXpaHEHHs MaCChI «3aKoH COXpaHEHHs 3aKOHa pacdETHBIX 3a/1a4
BEIIIECTB MAacCHI BEIECTB»

51 Kucnotsr. Ux IMpaktryeckas pabora | CHHTE3 COJU U3 KUCIOTHI 1 YMeTh NpOBOAUTE NPOCTEUIITNE CHHTE3BI udposoii Mukpockon
KiaccuuKanus u Ne 2 «Ilomyuenue U OKCHJIa MeTaljia HEOPTaHMYECKUX BEIIECTB C HCIOIb30BaHUEM
CBOMCTBA MEIHOTO KYIIopocay HHCTPYKIUHU

53 OcHoBaHus, Ux [MpakTnyeckas pabora | CdopmupoaTh 1 VYmets onpenensats pH pactBopos Hatunx pH
KIaccupuKaIms u Ne 4 «Omnpenenenne pH | npencrasienue o pH
CBOMCTBa PacTBOPOB KUCIIOT U Cpefbl Kak

ienoyen» XapaKTepUCTUKH
KHCJIOTHOCTH PacTBOpa
45 IMpaktuyeckas pabora Ne2 | JlabopaTOpHBIH ONBIT Hcnonb3oBath 1 VYMeTs onpeaensaT KUCIOTHOCTh [IOUYB Hatuuk pH
" AHaTn3 IMOYBEI ¥ BOIBI". Ne 11 «Omnpenenenue TIOJTyYEHHBIE 3HAHUS IS
KHCJIOTHOCTH ITOYBBD) OTIpeIeIIeHUS
KHCIOTHOCTH PacTBOPOB
12 O6o06uenne u JleMOoHCTpalMOHHbIH IToka3ath 3aBUCUMOCTh 1 ‘YMeTb OnpenensaTh TUIl KPUCTAIUIMYECKUX JaTuuk Temneparypsl




CUCTEMaTU3alus 3HAHUH.

ombiT Ne 6
«Temmneparypa
IUTaBJICHUS BELIECTB C
pa3sHbIMU THIIAMHU

(U3NYECKUX CBOWCTB
BEIIECTB OT THIIA
XHUMHYECKOH CBSA3H

PEImETOK N0 TeMIepaType MIaBIeHUs

TUIATHHOBBIN, TATYUK
TeMIlepaTypbl TEPMOIAPHBIN

KPHCTAJUTNIECKIX
pemeéToK»
49 T3/, ee ocHOBHBIE JleMOHCTpallMOHHBIN IToxa3ats, uro 1 3HAaTh, YTO PACTBOPECHUE — PUIUKO-XUMUICCKUAN JlaTunk Temmeparypsl
IOJIO>KECHHUS onbIT Ne 1 «TemnoBol | pacTBOpeHUE BELIECTB nporeccYMeTb 3KCIEPHUMEHTAIIBHO ONMPEEIATh MJIaTUHOBBIM/]aTunK
3¢ deKT pacTBOpEHUT HMEeT PSJI IPU3HAKOB JIIEKTPOJIUTHI U HEDJIEKTPOIIUTHI 3JIEKTPOIIPOBOAHOCTH
BEIIECTB B BOZAE) XMMHYECKOH
ITpakTrdeckas pabota | peakuunBaenenue
Ne 1 «OnexTpoauts 1 TIOHATHUM «3IEKTPOIUT» U
HERJICKTPOJIUTHI «CHEDIJIEKTPOJIAT»
9 knacc
Ne Tema Conepxanue Leneas yctanoBKa Kommuects | OcHOBHBIE BHIBI A€ATENLHOCTH o0ydatomuxcss | Mcrmonp3oBaHHOE
IL.1I ypoka 0 4acoB Ha ypoke obopyaoBaHHe
7 [TonsTHE O CKOpOCTH JemoncTpanonnsle | M3y4nTh 3aBHCHMOCTD 1 3HaTh 3aBUCHMOCTH CKOPOCTH PEaKIUH OT [Tpubop s minmroCTpannu
XUMHYECKOH peakluu ombITHI Ne 2 CKOpPOCTH PEaKIiH OT pa3nUuHbIX (aKTOPOB — TEMIEPATYPHI, 3aBHCUMOCTH CKOPOCTHU
«M3yueHne BOUSHUS | Pa3lINYHBIX (haKTOPOB KOHLICHTPAIMH Pearupyronx BemecTs, XMMHYECKOH pEeakiy OT
pa3nyHbIX (GakTopoB KaTaJan3aTopa, IPUPO/IBI BELIECTB, IUIOMIAH YCIIOBUH
Ha CKOPOCTb COIIPUKOCHOBEHHSI BELIECTB
peaKIum»
19 [{enouno3 JlabopaTopHBIii OIBIT | DKCIIEPUMEHTAIBFHO 3HaTh CBOMCTBA COEIMHEHUH KaJbLIUS U €T0 HaTtuuk
3HaTb CBOHCTBA Ne 11 YCTaHOBHTh 3HAYCHHE B IPUPOJIE U KH3HU YEIIOBEKA 3JIEKTPOIIPOBOAHOCTH,
COEIIMHEHUH KaJbIHs U «B3aumopeticteue o0pa3oBaHMe cpeHel 1 MarHuTHas MeIIajika, mpuoop
€ro 3Ha4YeHHE B IPUPOJE U | W3BECTKOBOM BOJIBIC | KHCIIOH COU JUISL TIOJTY9EHHSI Ta30B WIIN
JKU3HH YeJIOBEKa YTIEKUCIIBIM Fa30M»» anmapat Kumnna
23 Kenezo — snement VIII JlabGopaTopHslii onbiT | MccnemnoBath nmpoiiece 1 3HAaTB, YTO MPOLIECC KOPPO3HH METAJIIOB JlaTurk naBieHus
TpyMITBl TOOOYHOM Ne 12 «Oxkucnenue 3JIETPOXUMUYECKON IIPOTEKAET B IIPUCYTCTBUH BOABL U KHCIOPOJA .
noArpynmnsl. Pu3myeckue JKeJie3a BO BIaXXHOM KOPPO3HH Kene3a B 3HaTh (aKTOPHI, yCKOPSIONINE MPOIece
U XUMHYECKHE CBOMCTBa BO3/IyXe» BO3/yXe€ KOppOo3uu
xkenesa. Haxoxnenue B
pUpOeE.
33 T"anmorensr: obmas JleMOHCTpalMOHHBIH | DKCIepUMEHTAIFHOE 1 3HaTh QU3NUECKUE U XUMHUIECKHE CBOMCTBA Armmapat ais mpoBeIeHUs
XapaKTepUCTHKA ombIT Ne 3 n3ydeHue GU3NIECKUX U raJlOr€HOB . YMETh 3alHChIBaTh YPaBHEHUS XUMHYECKHX MPOLIECCOB
«3yuenue XUMHUYECKHUX CBOMCTB peakuuii TaJJoreHOB ¢ METaJJIaMH, (ATIXP
(usnyecKux U XJIopa HEMeTallJIaMH, UX Pa3InYHy0 OKUCIUTENbHYIO
XUMHYECKHUX CBOUCTB CIOCOOHOCTD
XJIOpa»
18 CoenuHeHHUs cepbl. JemoncTpannonusiii | M3yunts mabopatopusie | 1 3HaTh J1a00paTOPHBIE CIIOCOOBI Oy YEeHUS Amnmapat Ui IpoBeICHUS
CepoBojopoanas kucinora | onsiT: «Ilomryuenue CIIOCOOBI TIOJTyYEHUS CepoBOIOPOAA, €ro (PU3NUECKHE U XUMUYECKHE | XMMHYECKUX PeaKIui
u ee conu. OKcubl cepel CEpPOBOAOPOJA U CEpPOBOAOPOIA, Er0 CBOMCTBA . YMETh IPOBOIUTH KAUECTBEHHBIE (AIIXP), npubop st




(V) u (VI), ux

U3y4eHHE €To

CBOMCTBA U CBOMCTBa

pCaKkun Ha CEpoOBOAOPO U COJIN

NOJIyUCHMs ra30B UJIN

MOJy4eHHUE, CBOMCTBA U CBOMCTBY . cynbhumoB CEpOBOJOPOJHOI KUCIOTHI, COCTABIATh anmnapar Kunna
NpUMEHEHHUE. JlabopaTopHsIii COOTBETCTBYIOIINE yPAaBHEHUS XUMHIECKUX

omnbIT: «CHHTE3 peaxui

CEepoBOJOPOJIA .

KauectBenHbIe

peaxiuu Ha

CepOBOJOPO U

CyIbGUIBD)

40 CepHas KuCIIOTa KaK JemoncTpannonHsii | V3yunTs cBOMCTBA 3HaTh pr3HUecKe U XUMUYECKHIE CBOHCTBA Ammapart Ui IpOBeICHHS
okucnurenb. [lomydenne n | ombit Ne 4«M3ydenne | cepHHCTOTO ras3a CEpPHMCTOTO raza . YMeThb 3alUChIBaTh xuMudeckux peaknnit (ATIXP
MIPUMEHEHUE CEPHOIT CBOICTB CEpHUCTOIO YpaBHEHHUsI peaKkLui ra3a ¢ BOAOH, co
KHCIIOTHI ra3a ¥ CepHHCTOM IIenoYaMu

KHCIIOTBI»

43 AMMUaK u ero JlaGopaTOpHBIH OMBIT | DKCHEPUMEHTAIBLHO 3HaTh, YTO PacTBOpP aMMHAaKa B Boie — cyadblii | JlaT4MK 3J€KTPONPOBOAHOCTH
coenuHeHust. Conu Ne 9 «OcHOBHBIE JI0Ka3aTh 3MEKTPOJIUT . YMETh ONPEAEIIATh 3TO CBOMCTBO
aMMOHUS CBOHCTBa aMMHAKa) MIPUHAUIC)KHOCTD C TIOMOIIBIO JJATYNKA JTEKTPOIIPOBOJHOCTH

pacTBOpa aMMHuaka K

CJ1a0BIM JIEKTPOIUTAM

44 Oxcuppl a30Ta JemoncTpanuonsele | WM3yuuts 3HaTh IPOMBIIIICHHBIE U JJabOopaTOpHbIe TepMOpe3UuCTOPHBIN HaTYUK

onbIThl: «IlodyyeHue | NMPOMBIIUIEHHBIEC U cnocoOrI oTy4eHus okcuaa azora (IV), ero TeMIepaTypsl, faTuuk pH,
okcuza azota (IV) u | maboparopHsie criocoObl ¢du3nyeckre U XMMUUYECKHE CBOICTBa . YMETh JATYHK AJIEKTPOIPOBOAHOCTH,
U3y4eHHE ero MOJIyYeHHUs OKCHIa COCTaBJIATh COOTBETCTBYIOIINE YPaBHEHUS anmapar AJs IpOBeICHUS
CBOMCTBY; asota (IV), ero XHUMHYECKHX PEAKIUi . YMETh OOBSICHATD XMUMHUYECKHUX PEaKIii
«Oxucnenue okcuaa | CBOMCTBA, IPUMEHEHUE B npuMeHeHne okcuaa azora (IV) B (AITXP), MarHuTHas
azota (II) mo okcuma | MPOU3BOACTBE a30THOM MPOM3BOJICTBE a30THOM KHUCIIOTHI MeIraaKa
azota (IV)»; KHUCJIOTBI
«B3aumogpeiictaue
okcuaa azota (IV) ¢
BOJION U
KHCIJIOPOZIOM,
MOJTyYeHNE a30THOH
KHCIIOTBI»

46 A3OTHas KHCI0Ta KaK [IpaxTraeckas OKcIIepuMEeHTaIbHO ‘YMeTh UCTIONIb30BaTh HOHOCEIEKTHBHBIE JlaTunK HUTPAaTHOHOB
OKHCTIUTENb, €& pabota Ne 4 OTIPEIICITUTH COJIEPKAHNE JTATYUKH JUTS OTIPEICIICHUS] HOHOB
HOIy4YeHUe «Ormpenenenue HUTPAT-UOHOB B

HUTpaT- HOHOB B pacTBopax
MUTATEIEHOM

pacTBope
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1. IlnanupyemMble pe3yabTaThbl 0CBOEHHS Y4eOHOT0 npeaMeTa « XuMHs»

CranmapTt ycraHaBiIMBaeT TpeOOBaHHMS K pe3yJibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMBbl:

-JIMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTh M  CHOCOOHOCTh OOydYamommxcs K
CaMOPAa3BUTUIO U JIMYHOCTHOMY CaMOOIIPEICNIEHUI0, COPMHPOBAHHOCTh HX MOTHBALUU K
OOy4YeHHMIO U LIEJCHANpPABICHHON MO3HABATENbHON JESATEIbHOCTH, CHUCTEMBl 3HAYMMBIX
COLIMAJIbHBIX ¥ MEKIMYHOCTHBIX OTHOLIEHUH, IICHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPayKarOLINX
JUYHOCTHBIE U TPAKJAHCKUE MO3ULUU B JESITEIbHOCTH, AaHTUKOPPYILIMOHHOE MHPOBO33pPEHUE,
IIPAaBOCO3HAHUE, IKOJOTHUECKYIO KyJIbTypy, CIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE
IUIaHbl, CIIOCOOHOCTb K  OCO3HAHHIO POCCHUMCKOW  Ipa)XIaHCKOW  HJEHTUYHOCTH B
IIOJINKYJIbTYPHOM COLIMYME;

-MeTanpeIMeTHbIM, BKIIOYAIONUM OCBOCHHBIE OOYYaIOUIMMHCA MEXKIIPEIMETHBIE
NOHATUS M  yHUBEpCaJbHble ydeOHble JeicTBUA  (peryysTUBHBbIC, IO3HABaTEJbHbIC,
KOMMYHHUKATHUBHBIE), CIOCOOHOCTh HX HCIOJIb30BaHUS B II03HABATEIBHOM M COLMAIbHOU
IIPAKTHUKE, CAMOCTOSITEIbHOCTh B IUIAHUPOBAHUU M OCYILECTBJICHUH Y4E€OHOH NEeATEIbHOCTH U
OpraHu3an y4eOHOrO COTPYJHHYECTBA C IEJaroraMd M CBEPCTHHKAMH, CIIOCOOHOCTH K
[IOCTPOCHUIO  MHJMBHUIYadbHOH  0Opa30BaTeNbHOW  TPAEGKTOPUM, BIAJEHUE  HaBbIKAMU
yueOHOMCCIIEe10BATENbCKOM, IPOEKTHOM U COLMAIbHOMN J€ATEIbHOCTH;

-MpeIMeTHbIM, BKIIOYAIONIMM OCBOCHHBIE O0YYAIOIIMMHUCS B XOJ€ M3yUYCHUs yU4EeOHOTO
npeaMera yMeHus, cneunduyeckue A JaHHOM MpeIMeTHON 00JacTu, BUAbI JESITEIbHOCTH IO
MOJyYSHHIO HOBOTO 3HAHHWS B pPaMKax Yy4eOHOro TpeaMeTra, €ro INpeoO0pa3oBaHUIO H
IPUMEHEHHIO B  Y4YeOHBIX, Y4YEeOHO-TIPOCKTHBIX U COLMAIbHO-NIPOEKTHBIX CHUTYyalUsX,
(dbopMHpOBaHKHE HAYYHOTO THIIA MBIIUICHUS, BJIAJICHUE HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSIMH, METOJIaMU U TIPUEMaMHU.

JInyHOCTHBIE pe3yJIbTaThl 0CBOCHHS Y4eOHOro npeamMera « XUMHUD» OTPAKAIOT:

1) poccHiicKyro rpakIaHCKYO WACHTUYHOCTh, TATPHOTU3M, YBAXKEHHE K CBOEMY HApO/Yy,
YyBCTBa OTBETCTBEHHOCTH nepex PoauHon, ropaoctu 3a ¢cBoW Kpai, cBoro Poauny, npomuioe u
HACTOAILIEE MHOTOHALIMOHAJIBHOIO Hapoja PoccuM, yBakeHHME TrOCyIapCTBEHHBIX CHMBOJIOB
(repO, duiar, ruMH);

2) TPaKIAHCKYH0 MO3UIMI0 KAaK aKTHBHOIO M OTBETCTBEHHOIO 4IEHA POCCHICKOrO
00111eCTBa, OCO3HAOLIET0 CBOM KOHCTUTYIIMOHHBIE MpaBa U 0053aHHOCTH, YBAXKAIOIETO 3aKOH U
MIPaBOIOPSIIOK,  O0JIaZJaloIIer0  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HaHHO
MIPUHUMAIOIIET0 TPAJAULMOHHBIE HAIlMOHAJIbHBIE M OOIIEUeNIOBEYEeCKUE T'YMAHHUCTHUECKUE U
J€MOKpaTUYECKHE [IEHHOCTH;

3) rOTOBHOCTH K city’keHHI0 OTE4ecTBY, €ro 3alluTe;

4) chopMHPOBaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOH NpPaKTUKH, OCHOBAHHOIO HAa JHMAJOre KYJIbTYp, a TaKxke
pa3nuuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO0 MECTa B IOJHKYJIBTYPHOM
MHUDE;

5) chopMHPOBAaHHOCTH OCHOB CaMOPAa3BUTHS M CAMOBOCIIMTAHHUS B COOTBETCTBUHU C
00IIIeYeTIOBEYECKMMH IIEHHOCTSMU W HJeajaMHM T'paKAaHCKOTO OOINeCTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOU JIEATEITLHOCTH;

6) TolepaHTHOE CO3HAHWE M IIOBEJCHUE B TOJUKYJIBTYPHOM MHpE, TOTOBHOCTH H
CIIOCOOHOCTH BECTH JIMAJIOT C IPYTHUMH JIFOJIbMHU, JOCTUTaTh B HEM B3aMMOIIOHUMAHHUSI, HAXOIUTh
o0Iue 1enu U COTPYIHHYATh JUISI UX JTOCTHMIKEHUS, CIIOCOOHOCTH MPOTHBOCTOSATH HICOJOTHH
IKCTpEeMHU3Ma, HallMOHAIN3Ma, KCeHO()OOUH, TUCKPUMHHALUMYU 110 COLUAIBHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIMOHAJIBHBIM NPU3HAKaM U JPYT'MM HETaTUBHBIM COLMAJIbHBIM SIBICHUSM;

7) HaBBIKM COTPYIHUYECTBA CO CBEPCTHHKAMM, JIETHMU MIIAJIIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOW, Y4eOHO-MCCIEI0BATENbCKOM, MPOEKTHOH H
IPYTHUX BUAAX AEATECIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE W TMOBEJCHUE HA OCHOBE YCBOCHHsS OOIICUYEIOBEYECKUX
IIEHHOCTEH;



9) TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUH BCEW KHU3HU; CO3HATENBbHOE OTHOIIEHHE K HEMpPEephIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MPO(EeCCHOHATLHON 1 0OIIECTBEHHON JeSTEIbHOCTH;

10) ocreTMveckoe OTHOIIEHHE K MHUPY, BKJIOYas OSCTETUKY ObITa, HAyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIECHHUI;

11) npuHATHE W peaTU3alMi0 [CHHOCTEH 3I0pOBOr0 U 0OE30MacHOro o0pasza KH3HH,
noTpeOHOCTH B (PU3NUECKOM CAMOCOBEPILICHCTBOBAHHH, 3aHATHSIX CIOPTHBHO-03/I0POBUTEIBHOM
NeSTeNIbHOCTbIO, HEINPHUITHE BPEAHbIX TMPUBBIYEK: KypeHUs, YHOTPEOJIEHUs alKoros,
HapKOTHKOB;

12) OepexkHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (DHU3UYECKOMY M
IICUXOJIOrMYECKOMY 370pPOBbIO, KaK COOCTBEHHOMY, TaK U APYTUX JIIOJEH, YMEHUE OKa3bIBaTh
MIEPBYIO IOMOIIIb;

13) ocosHaHHBIA BBIOOp Oyaymiedl mnpodeccud W BO3MOXHOCTCH —pean3aliiu
COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB; OTHOIIEHHWE K MPO(PECCHOHANBHON AESITeTbHOCTH Kak
BO3MOXXHOCTM  y4yacTHSl B  pEIIEHUHM JIMYHBIX, OOILECTBEHHBIX, TIOCYJapCTBEHHBIX,
00IIeHaMOHATBHBIX MTPOOJIEM;

14) chopMUPOBAHHOCTH HKOJOTMYCCKOTO MBIIUICHHUS, TOHUMAHUS BIMSHHUS COLUATBHO-
HSKOHOMHYECKUX TIPOLIECCOB HA COCTOSIHHE NMPHUPOTHOW M COIHMAIBHON CpeIbl; MPHOOpETeHnE
OIBITA HKOJIOTO-HANPABIEHHON J€ATEIbHOCTH;

15) oTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHS
LEHHOCTEN CEMENHON KU3HU.

MeTanpeaMeTHble pe3ybTaThl OCBOEHHSI OCBOCHHSI y4eOHOro mpeamera «XuMHS»
O0TPAXKAIOT:

1) YMEHUE CAMOCTOSATEIBHO ONpENeIdATh LEId JAEATEABHOCTH U COCTaBIIATH IUIAHBI
JESITeTbHOCTH; CAMOCTOSATENBHO OCYIIECTBISATh, KOHTPOIUPOBATh U KOPPEKTUPOBATh JCATEIILHOCTD;
WCTIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JUIS JOCTHIXKEHMs TOCTABICHHBIX LEJNEH M peaau3aiuu
IUIAHOB JICSITEIBHOCTH; BBIOMPATD YCIEIIHBIE CTPATEIUU B PA3IMYHBIX CUTYalUsX;

2) yMeHHE NPOAYKTHBHO OOIIATHCS M B3aUMOJCHCTBOBAaTH B IPOLECCE COBMECTHOM
NEeSITebHOCTH, YYUTHIBATh MO3UIMU JIPYTUX YYACTHHKOB JEATENBHOCTH, 3((EKTUBHO pa3periaTh
KOH(JINKTBI;

3) BiazeHHWE HaBBIKAMHU [I03HABATENILHOW, Y4eOHO-HMCCIICIOBATENCKOW W MPOCKTHOM
JEATeIbHOCTH, HABBIKAMHU pa3pelieHus MpoodIeM; ClioCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIILHOMY
IMOUCKY MCTOAOB PCIICHUSA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTO/I0B ITIO3HAHMUS

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOW HH(OPMAIMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BJIaJ€HHE HABBIKAMHU IOJyYeHHsS HEOOXOAMMOHN MH(OpMaIu U3 CloBapeil pa3HbIX
TUTIOB, YMEHHE OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WHPOPMALUH, KPUTUIECKH OLICHUBATH
Y HHTEPIPETUPOBATh NH(OPMALINIO, TOTY4YAEMYyIO U3 Pa3IMYHBIX HCTOUYHHUKOB;

5) yMeHHe UCIONb30BaTh CpeacTBAa MHYOPMAMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(manee - WKT) B pemieHnu KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX W OPTaHU3AIMOHHBIX 3a1ad C
cobOmroieHreM TpeOOBaHUI 3PrOHOMHUKH, TEXHHKH O€30MacHOCTH, TUTUEHBI, pecypcocOepekeHus,
MPABOBBIX U 3TUUECKUX HOPM, HOPM MHGOPMAIIMOHHON 0€30M1aCHOCTH;

6) ymMeHue onpeeNnsiTh Ha3HaYeHNe 1 QYHKIIMU PA3IMYHBIX COIMAIBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSTEIBHO OLIEHMBATh M MPUHUMATh PELICHHSI, ONPEICIISIONINE CTPATETHIO
MOBE/ICHHS, C YYETOM IPAXKTAHCKUX U HPAaBCTBEHHBIX IEHHOCTEH;

8) BJIaACHUC SA3BIKOBBIMU CPEACTBAMU - YMCHUC SACHO, JIOTMYHO W TOYHO HU3JlaraTb CBOIO
TOUYKY 3pC€HUs, UCITIOJb30BATh aJICKBATHLIC SI3bIKOBLIC CPCICTBA,

9) BiajeHME HaBBIKAMHM MO3HABATEIbHON peQIIEKCHH KaKk OCO3HAHHs COBEPLIAEMbIX
JEUCTBUI M MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHUIL, TPAHHIl CBOETO 3HAHUS U
HE3HaHUsI, HOBBIX [TI03HABATENBbHBIX 3a/1a4 U CPENICTB UX JTOCTHIKEHUSI.

IIpenmeTHbie pe3yJbTATHI OCBOCHUSI Y4eOHOro mpeamera «XuMus»» Ha 0a30BOM
YPOBHe.

Nzyuenue npeameTHoi oomactu "EcTecTBeHHBIE HAYKU'" TOHKHO 00ECTICUHTD:

c(OPMHPOBAHHOCTH OCHOB LIEJIOCTHON Hay4YHOW KapTUHBI MUPA;

(hopMUpOBaHNE TOHUMAHHUS B3aUMOCBS3H U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;



c(OpPMHPOBAHHOCTh MMOHUMAHMS BIUSHHUS €CTECTBEHHBIX HAyK HAa OKPY’KAIOLIYIO Cperdy,
SKOHOMHYECKYI0, TEXHOJOTHYECKYI0, COLMAJIbHYI0 M OSTHUYECKYIO c(hepbl JesITeIbHOCTH
YeJI0BEKA;

CO3/laHUE YCJIOBUHM JUId pPa3BUTUS HABBIKOB Y4EOHOMH, MPOEKTHO-HCCIENI0BATEIbCKOMH,
TBOPYECKOM J1€ATENBHOCTH, MOTUBALIMU O0YUaIOLINXCs K CAMOPA3BUTHIO;

c(OPMHPOBAHHOCT YMEHUI aHAJIU3UPOBATh, OLICHUBATh, IIPOBEPATh HA JOCTOBEPHOCTb
1 000011aTh HAYYHYIO HH()OPMALIUIO;,

c(OPMHPOBAHHOCTh ~ HAaBBIKOB ~ Oe30macHOil  paboTbl BO  BpeMsl  NPOEKTHO-
HCCIIEIOBATENbCKON U SKCIIEPUMEHTAIBHOM JESTEIbHOCTH, IIPH UCIIOJIb30BAaHUU J1a00paTOPHOTO
00opyTI0BaHUS.

[IpenmeTtHbIe pe3ynbTaThl H3yYeHHUs y4eOHOTo IpeaMeTa:

1) chopMuUpOBaHHOCTH NPEICTABICHUH O MECT€ XHMHHM B COBPEMEHHOW HAy4HOH
KapTHHE MHpa; NOHMMAHHE POJIM XUMHHM B (POPMHUPOBAHUHM Kpyroszopa u (pyHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pellieH s TPaKTUUECKUX 3ajiay;

2) BJIaJICHUEC OCHOBOIIOJIATAIOIIMMH XUMHYCCKUMHU TOHSITHUSMH, TCOPHSIMHU, 3aKOHAMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE I10JIb30BaHHE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

3) BiaJcHUME OCHOBHBIMH METOJAMU HAy4YHOTO TO3HAHHMS, WCIIOJIb3YEMbIMH B XHMUU:
HaOJIl0JIeHUE, OIKMCaHUE, W3MEPEHUEe, OHKCIEPUMEHT; YyMeHue o0pabdaTeiBaTh, OOBACHATH
pe3yJbTaThl MPOBEICHHBIX OMNBITOB U JIEJIaTh BBIBOJbl; TOTOBHOCTh M CIIOCOOHOCTH NPUMEHATH
METO/Ibl I03HAHUS [IPU PEILICHUU IPAKTUUECKUX 3ajay;

4) c(hOopMUPOBAaHHOCTh YMEHHUSI JIaBaTh KOJIMUCCTBCHHBIC OLICHKH M MPOBOHUTH PACUCTHI
10 XUMUYECKUM (OpMyJIaM U YPaBHEHHUSIM;

5) BnajeHue NpaBWIAMH TEXHUKH OC30MAaCHOCTH MPU HCIOJIB30BAHUU XHMHUYECKUX
BELIECTB;

6) chopMHpPOBAHHOCTH COOCTBEHHOIH MO3MIMHM IO OTHOLICHHIO K XHMHYECKOU
nH(pOpMaILIUY, TTOTYyYaeMON U3 pa3HbIX HCTOYHUKOB;

B pesyabTaTe n3ydenus y4e0HOro npeamMera « XMMHs» Ha YPOBHE CPeHEro o0mero
o0pa3oBaHus:

BbinyckHHUK Ha 62a30BOM YPOBHE HAYYHTCS:

pacKpblBaTh Ha NMpUMepax pojib XMMHU B (DOPMUPOBAHMM COBPEMEHHON HayYyHOW KapTUHBI
MHUpa U B IPAKTHUECKOH JEATEIbHOCTH YEJIOBEKA;

J€MOHCTPHPOBATh Ha NMpHUMEpax B3aUMOCBA3b MEXAYy XUMHEW U JPYIMMU €CTECTBEHHBIMU
HayKaMH;

pacKkpblBaTh Ha NPUMEPAX IIOJOKEHUS TEOPHUM XUMHUYecKoro crpoeHus A.M. bytneposa;

noHuMarh usndeckuii cmbica [lepuoauueckoro 3akona JI.M1. MenzaeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOWMCTB XMMHYECKUX JJIEMEHTOB M OOpa30BAHHBIX MMHU BEILECTB OT
AJEKTPOHHOTO CTPOEHUSI aTOMOB;

OOBSICHATH NMPUYUHBI MHOT000pa3usi BEIIECTB HAa OCHOBE OOIIMX MpEJCTaBICHUH 00 HX
COCTaBe€ U CTPOCHUH;

NPUMEHATh TpPaBWJIa CUCTEMAaTHUECKOW MEXIyHApOJHOW HOMEHKJIATyphl Kak CpeCTBa
pa3auyeHus U UACHTU(UKAIUY BEIECTB M0 UX COCTaBY U CTPOCHHUIO;

COCTABIIATh MOJIEKYJIIDHBIE U CTPYKTYpHBbIE (OPMYJIbl OpPraHMYECKHMX BEIIECTB Kak
HocuTenell MHGOpPMAalMM O CTPOCHMM BEIIECTBA, €ro CBOMCTBaX M MPUHAJIEKHOCTH K
OIIpEAEIIEHHOMY KJIacCy COEIMHEHUM;

XapaKTepu30BaTh OpraHMYeckhe BellecTBa [0 COCTaBy, CTPOCHHIO U  CBOWCTBaM,
YCTaHaBJIMBAaTh IPUUMHHO-CIIEICTBEHHBIE CBA3U MEKIY JaHHBIMU XapaKTEPUCTUKaMU BEILIECTBA;

IPUBOANUTh NPUMEPbl XUMHUYECKUX PEAKIMHA, pPACKPBIBAIOLUIMX XapaKTepHbIE CBOMCTBA
TUIUYHBIX TPEICTaBUTEICH KIACCOB OPraHMYECKUX BEIIECTB C LENbI0 UX HIACHTU(DUKAIMH U
00BSCHEHHS 001aCTH MPUMEHCHHSI;

IIPOrHO3UPOBATh BO3MOXKHOCTh IIPOTEKAHUS XUMUYECKUX PEAKIUI Ha OCHOBE 3HaHUM O
TUIIAX XUMUYECKOM CBS3M B MOJIEKYJIaX PEareHTOB U X PEAKLIMOHHONW CIIOCOOHOCTH;

HCIOJIb30BaTh 3HAHMUSI O COCTAaBE, CTPOEHUU U XMMHUYECKHMX CBOMCTBaX BEILIECTB IJIf
0€30I1aCHOT0 MPUMEHEHUS B IPAKTHYECKON JeSITEIbHOCTH;



MPUBOANUTH TPHUMEPHI MPAKTHUYECKOT'O HMCIIOIB30BaHUSA MPOIYKTOB IepepaboTKu HehTH U
MPHUPOJHOTO Ta3a, BBICOKOMOJICKYJSIPHBIX COCTUHEHHH (MTOJUATUIICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOI'O BOJIOKHA);

MPOBOJIUTH OIBITHI IO PACIO3HABAHUIO OPraHMYECKUX BEIIECTB: TJUICPUHA, YKCYCHOM
KHCJIOTHI, HETIPEIEIIbHBIX KUPOB, TIIIOKO3bI, KpaxMaia, OeJIKOB — B COCTaBE MUIIEBHIX MPOIYyKTOB
Y KOCMETHYECKUX CPEJICTB;

BJAJeTh MpaBUJIAMU M IpUeMaMH Oe30MacHOi paboThl ¢ XMMHUYECKMMH BEUIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM;

yCTaHaBJIMBaTh 3aBUCHMOCTb CKOPOCTH XHMHYECKOM PEaKIMU M CMEIICHUS XUMHYECKOTO
paBHOBECHSI OT PA3JIMYHBIX (AKTOPOB C IEJbI0 OINPENEICHUSI ONTUMAIIBHBIX  YCIOBHUM
MPOTEKaHUS XUMUYECKHX IPOIIECCOB;

MPHUBOAMTH MPUMEPHI THAPOIIN3a COJICH B MTOBCETHEBHOW JKU3HU YEIOBEKA;

OPUBOAUTH  TPUMEPHI  OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX  peakuuii B  NPHPOIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HECITECIBHOCTH OPTaHU3MOB;

MPUBOANUTH PUMEPHI XUMHUECKUX PEAKIHiA, PACKPBHIBAIOUINX OOIINE XMMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIIIOB,

MIPOBOJIUTH PACUYEThl HA HAX0XKIEHUE MOJIEKYJISIPHONW (OPMYJIIBI YTIIIEBOIOPO/IA MO MPOTYyKTaM
CTOpaHMsI ¥ TI0 €r0 OTHOCUTENFHOW TUIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJAIINX B €r0
COCTaB,

BJAJIETh TpaBWIaMU 0€30MacHOr0 OOpameHuss C €IKUMH, TOPIOYUMH M TOKCHYHBIMHU
BEIIECTBAMH, CPEJCTBAMHU OBITOBOM XHUMHUU;

OCYWIECTBIISITh TMOMCK XUMHUYECKOW HWH(POPMALMU 110 HA3BaHUAM, HIACHTU(DUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH OLIEHUBATh M MHTEPIPETHUPOBATH XUMHUUECKYIO WH(POPMAIIHIO, COICPKAIIYIOCS B
COOOIICHUSAX CPEeICTB MaccoBoW uH(popmanuu, pecypcax HMHTepHeTa, HaydHO-NOMYJISPHBIX
CTaThsAX C TOYKHU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISBICHUS OMIMOOYHBIX
CyX/eHuil 1 GpopMUpPOBaHUS COOCTBEHHOM MO3ULINH;

MPEJCTAaBIATh IyTH PEHICHUS TJI00ATBHBIX MPOOJEM, CTOSIIUX TEpell UYeIOBEUYECTBOM:
9KOJIOTUYECKUX, FHEPTETUUECKUX, CBIPbEBBIX,  POJIb XMMUHU B PEIIEHUH 3THX MPOOIEeM.

BoinyckHuK HA 6230BOM ypOBHeE MOJYYHUT BO3MOKHOCTh HAYYHTHCS

UTIOCIMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUIO OPLAHUYECKOU XUMUU KAK HAYKU
HA PA3IUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

UCNONL306AMb  MeMOObl HAYYHO20 HNO3HAHUSL NPU  6bINOJHEHUU NPOEKMO8 U Y4eOHO-
UCCe008aMENbCKUX 3A0a4 NO U3VHUEHUI) CB0UCME, CNOCOD08 NOJVYeHUs U PACNO3HABAHUS
Op2aHUYECKUX 8eLeCmE;

00BACHAMb NPUPOOY U CROCOOBI 0OPA308AHUSL XUMUYECKOU C853U. KOBANEHMHOU (NOJAPHOU,
HEeNnoJIsIPHOLL), UOHHOU, MeMALIU4eckol, 8000POOHOU — C Yelblo Onpedeseus XUMUYecKou
AKMUBHOCTU BEUEeCME;

VCMAHABIUBAMb  2eHEMUUECKYIO CB8A3b MexCdy KIACCAMU OpP2aHU4ecKux eeujecme OJisl
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCMU NOTYYEHUSL OP2AHULECKUX COCOUHEHUL 3A0aHHO20
coCmasa u CmpoeHus;

VCMAHABIUBAMb 83AUMOCEA3U MeHCOY hakxmamu u meopuel, NPUYUHOU U credcmeuem npu
aumanuse npooIeMHbIX cumyayull U 060CHOBAHUU NPUHUMAEMBIX PEUleH Ul HA OCHOBE XUMUYECKUX
3HAHUL.



2.Conep:xanue yueOHOro npeamera « XuMus»

I.OcHOBBI Oprann4eckoii xumumn (3 yaca)

OcHoBbI opranudeckoil xumuu.llosiBneHue u pa3BUTHE OpPraHUYECKONM XMMHHU Kak
Hayku. [Ipeagmer opranmdyeckod XMMHU. MecTO M 3HAYEHUE OPraHUYECKOM XMMHUHU B CHUCTEME
€CTECTBEHHBIX HayK.OCHOBHBIE IOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOEHUS OPraHUYeCKHX
coequHennii A.M. bytnepoBa. WM3omepus u wusomepbl.CTpykTypHas usoMepus. Tumsl
XUMHUYECKUX CBS3€il B MOJIEKyJaX OpraHudyeckux coenuHeHui.[IpuHiunsl kiaccupukanuu
OpraHMYecKux coennHeHud. CucreMaTudeckass MeXAyHapoAHass HOMEHKJIATypa W IPUHIIMIIBI
o0pa3oBaHMs Ha3BaHUI OPraHUYECKUX COEIUHEHUH.

Il. IlpupoaHbIe HCTOYHNKH YIJIeB0o0pPoaoB(1 yac)

[TpupoaHbIil U TOMYTHBIN HETSIHOW ra3bl, UX COCTaB U HCIOIb30BaHue. CocTaB HEDTH H
ee mepepadorka. Hedrenpomykrel. OkraHoBoe 4uciio OeH3mHa. OXpaHa OKpYKAMOIIEH CPeIbI
npu HedrenepepaboTke M TPAHCIOPTUPOBKE HEPTENPOIYKTOB. ANBTEPHATUBHBIE MCTOYHUKU
SHEpPTrUHu.

I11. Kiaccol ¥ mpecTaBUTEH OPraHHYecKHX coeanHeHnuii (25 yacoB)

1. AnkaHsl.

Crtpoenue Moiiekynbl MeTaHa. ['omonornyeckuil psaj ankaHoB. ['omosioru.YrinepoaHsiit
ckener. Pangukanel. Homenknatypa. M3omepust yriaepoaHoro ckenera. 3aKOHOMEPHOCTH
W3MCHEHUS (DU3MYECKHX CBOWCTB. XMMHUYECKHE CBOWCTBA (HA TpHUMEpPEe METaHAa W JTaHA):
peakuuu 3amenieHus (TaJoreHUpOBaHUE), ACTUAPUPOBAHMS KaK CIOCOOBI  MOJY4YEHHUS
BAKHEHIINX COEAMHEHUH B OpraHMdyeckoM cuHTe3e. ['opeHune mMeTaHa Kak OJMH U3 OCHOBHBIX
HMCTOYHUKOB TeIJla B MPOMBIIUIEHHOCTH W ObITy. Haxoknenue B mpupoae U NPUMEHEHHE
ankaHoB. [IoHsATHE O LIMKIIOATKAHAX.

2. AJIKEHBI.

Ctpoenue MoJeKyabl OJTWiIeHa. ['oMonorumdeckuii psig  ankeHoB. HomeHkmiaTypa.
W3oMepust yriaepofHOro CKenera M IOJIOKEHHs KpaTHOW CBSI3M B MOJEKyJe. XHMHUYECKHE
CBOICTBa (Ha MpUMepe ITUJICHA): PeaKUU MPUCOEINHEHUs (TaJoreHupoBaHue, THAPHUPOBAHNE,
THJIpaTalys, THIPOTraJoreHnpOBaHie) KaK CIoco0 MosyuyeHus! (pyHKIIMOHAIBHBIX MPOU3BOAHBIX
YIJIE€BOAOPOAOB, TropeHud. llomumepusanusi >THIEHAa Kak OCHOBHOE HAlpaBl€HUE €ro
ucnoyb30BaHusA. [lonMaTHIEH Kak KpyHMHOTOHHAKHBIM NPOAYKT XMMHMUYECKOTO INPOM3BOACTBA.
[IpuMeHeHue sTuneHa.

3. AJKagueHbl U KayqyKH.

[Tonsatne 00 ankaaMeHax Kak YIJEBOJAOPOJAX C JIBYMS JBOWHBIMU CBSI3SIMH.
[Honumepuszanus auBuHUiIa (OyTtanueHa-1,3) kak cnoco0 MoJy4eHHs CHHTETHUECKOTo KaydykKa.
HarypanbHblli ¥ CHHTETHYECKMH KaydyKu. Bynkanusanus kaydyka. Pesuna. IIpumenenue
KaydyKa U pe3uHBL.

4. ATKUHBI.

CrtpoeHue Monekynbl areruiieHa. ['omonmormyeckuil psia ankuHoB. Homenknatypa.
W3oMepust yriaepoiHOro CKenera W IOJIOKEHHsS KpaTHOW CBSI3M B MOJEKyJe. XUMHUYECKHE
CBOWCTBa (Ha TIpUMEpE aleTUJICHA): pEeakIuu TMPUCOCAUHEHHS  (TaJIOTeHHUPOBAHHME,
THJIPUPOBAaHUE, THApATals, THAPOraJOreHUPOBAHUE) KAaK CIOCOO MOMyUeHHs IMOJIMMEPOB H
JIPYyTUX TOJIE3HBIX MPOXYKTOB. ['OpeHHe aleTusieHa Kak HMCTOYHHUK BBICOKOTEMIIEPATYPHOIO
IJIAMEHHU JUISl CBApKU U pe3KU MeTailioB. [IpuMeHeHne aneTuieHa.

5. ApeHsl.

bens3on kak mpencTraBUTENb apOMAaTUYECKUX YTI€BOAOPoAOoB. CTpoeHHE MOJEKYJIbI
OcH301a. XWMHUYECKHE CBOMCTBA: pEaKIUMU 3aMelieHus1 (TaJIOreHUPOBAHHE) KakK CIocod
MIOJIyYEHUsI XMMMUYECKHUX CPEACTB 3alUThl PACTEHUMN, MPUCOECIUHEHUsS (THMAPUPOBAHUE) Kak
JI0Ka3aTeNIbCTBO HETIPEAEIbHOr0 XapakTepa OeHzona. Peakuus ropenus. [Ipumenenue 6ensona.

6. CriupThl.

Knaccudukanus, HoMeHKIaTypa, U30MEpPHUsS CIUPTOB,0/THO- U MHOTOATOMHBIE CITUPTHI.
[Tonatue o (GyHKUMOHATIBHON rpynme. MeTaHoNl M 3TaHOJ KaK MpPEACTABUTENIH IMPEaesIbHBIX



OJTHOAaTOMHBIX CHUPTOB. XHUMHYECKHE CBOWCTBAa (Ha IIpUMEpPE METaHOJAa U ATAHOJNA):
B3aMMO/ICIICTBIE C HATPUEM KaK CIIOCOO yCTAHOBJIEHMSI HAIWYUS THIPOKCOTPYIIIBI, PEaKkius
raJIOTeHOBOJIOPOJIaMH KaK CIIOCO0 TMOJYYEHHsI DPACTBOPHUTENCH, Neruapartanus Kak Crocoo
MOJIy4eHUs STWieHa. Peakuus ropeHus: COUpTbl Kak TOIIMBO. [IpumeHeHHe MeTaHoia U
sta”ona. dusnonormyeckoe JeHCTBME METAaHOJA U OTaHOJA HA OpPraHU3M YeJOBeKa.
OTWICHIJIMKONIb U TIUIEPUH KaK TMPEACTaBUTENM MpPEIeiIbHBIX MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHast peakuuss Ha MHOIOATOMHBIE CIUPTBI U €€ IPUMEHEHUE [UIsl PACIIO3HAaBAHUS
INIMLIEPUHA B COCTaBe KOCMETHUYECKHUX CpelcTB. [IpakThyeckoe MpUMEHEHUE STUIICHIJIMKOMS U
riauiepuHa. Bpennbie npuBbIUKY U (haKTOPHI, pa3pylIaolIie 310pOoBbe (KypeHue, yrnoTpedieHne
QJIKOTOJIsl, HAPKOMAHUS).

7. ®enom.

Crtpoenue ™monekynsl ¢eHona. B3aumHoe BIMAHHME aTOMOB B MoJjekyse (eHona.
XUMHUYECKHUE CBOMCTBAa: B3aWMOJCHCTBHE C HATPUEM, THUIPOKCHIOM HATpPHUS, OpPOMOM.
[Ipumenenue denomna.

8. Anbaerupl.

Mertananb (popMaabIAeTrua) U 3TaHab (alleTalbJACTH) KaK IPEICTaBUTEIIN TPEACIbHBIX
anpjernioB. KauecTBeHHblE peakuMM Ha KapOOHMJIBHYIO Ipynny (peakuusi «cepeOpsHOro
3epkajia», B3auMmojelcTBue ¢ rujgpokcunom Meau (II) u ux npumeHeHue nns oOHapyKeHUs
MpelebHbIX albJETUI0B B MPOMBIIIJICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTH ajbJETHIOB.
[Tpumenenne popmalbIeTHIa U aleTallbIeTHAA.

9. KapOoHOBBIE KUCIIOTHI.

VYKcycHas KHCIIOTa Kak MPEICTaBUTENb IPEAETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIOT. XMMHYECKHE CBOMCTBA (Ha IpHUMEpPE YKCYCHOM KHCIOTHI): PEaKIHH C MeTallJlaMH,
OCHOBHBIMM OKCHJaMH, OCHOBAaHHUSMHU U COJSIMU Kak [IOATBEPXKACHHE CXOACTBA C
HEOPraHMYeCKUMHU KHuCJIOoTaMu. Peakius sTepuduKaluy Kak Ccrnocod MOJyYyeHHs CIOXKHBIX
a¢upoB. [Ipumenenne ykcycHoi KucinoThl. [IpeacraBneHue o BhICIIMX KapOOHOBBIX KUCIOTaX.

10. CnoxHble 3(pUpBI U KHUPBI.

CrnoxHble 3pUpbl KaK MPOTYyKThl B3aUMOAEHCTBUSI KapOOHOBBIX KHCIOT CO CHHPTaMHU.
[IpuMeHeHHEe CIOXHBIX A(PUPOB B MUIIEBOW M MappIOMEpHOM MPOMBIIUIEHHOCTH. JKupbl Kak
CIIOKHBIE 3(QUPHI TIUIEPUHA W BBICIIMX KapOOHOBBIX KHUCIIOT. PacTurenbHble M KUBOTHBIE
KHUPbI, UX cOCTaB. Pacrio3zHaBaHUE pPAaCTUTENBHBIX XMPOB HAa OCHOBAHWU HUX HENPEIEIBHOIO
xapakrepa. [IpumeHenue xupoB. [ naponnu3 win oMbUIEHHE KUPOB KaK CIIOCOO0 MPOMBIIIIEHHOTO
MOJTyYeHHs COJIeH BBICIIMX KapOOHOBBIX KUCIOT. MBI KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT.
Motomue cBoiicTBa Mblia. Moromue u yuctsmue cpencrsa. Cpeacrsa 00pbObl ¢ OBITOBBIMU
HAaCEKOMBIMHU: PENENTIEHThI, HHCEKTULUABL. CpeacTBa JUYHON IMTUEHbl U KOCMETUKH. XUMHUSI B
noBceIHeBHOM >ku3HU. [IpaBuiia 6e30macHoil paboThl O cpeACcTBaMU OBITOBOM XUMUH.

11. YrneBomsil.

Knaccugukanus yriesomoB. HaxoxaeHue yrieBosoB B mpupoje. [roko3a Kak
anpaerugocnupt. bpoxkenue roko3bl. Caxaposza. ['maponus caxapossl. Kpaxman u nemironosa
KaK OMOJIOTMYECKHE MOJUMephl. XMMHUUECKUE CBOMCTBAa KpaxMana M IEJUTION03bl (THIPOIIN3,
KauecTBEHHAasl peaklus ¢ HOoJ0M Ha KpaxMal U ee IpUMEHEHHUe Jid OOHAapYyKeHUsl Kpaxmasa B
npoaykrax nuTaHus). [lpumeHeHwe u Ouosormyeckas poib yriaeBofoB. Illonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOTO BOJIOKHA.

12. AzoTcoaepikariye coeiuHeHusl. AMUHBI. AMUHOKUCIIOTHI U OEJIKH.

CocTaB ¥ HOMEHKJIaTypa. AMUHOKHUCIOTHI Kak aM(OTepHbIE OpPraHUUYECKUE COSAMHEHMS.
[lentugnast cBs3b. buonornyeckoe 3HaYeHHE O-aMHHOKUCIOT. OOnacTH MpPUMEHEHHS
aMUHOKHCIIOT. benku kak npupoausie Ouononumepsl. CocTtaB U cTpoeHHE 0eIKOB. XUMHUYECKHE
CBOWCTBa OENKOB: THAPOJIN3, NeHaTypalus. OOHapykeHHe OETKOB MPH MOMOIIY KauyeCTBEHHBIX
(uBeTHbIX) peakiuii. [IpeBpareHuss OEIKOB MUIMM B OpraHu3Me. buosorumdeckue QGyHKIUN
OEeJIKOB.

IV. UnenTudurkanusi opraHndeckux coeqnuennii(lyac)

I'eneTrnueckas CBSI3b MEXKIY KJIACCAMU OPraHUYECKUX COCIMHEHUW. THUIBI XUMHUYECKHUX
peaKkuuii B OpraHn4eCcKOrd XUMHUH



V. Xumus 4 310poBbe (5 yaca)

JlexapctBa, (hepMEeHTHI, BUTAMHHBI, TOPMOHBI, [IpoOiembl, CBA3aHHBIE C MPUMEHEHHEM
JIEKapCTBEHHBIX MpemapaToB. PanuonansHoe nmutanue. [Tumessie 1006aBku. OCHOBBI MUIIEBON
xuMHuH. Xumus ¥ numa. KanopulHoOCTh O€NKOB, UPOB U YIIIEBOAOB. XMMUYECKUE BEIIECTBA
KaK CTPOWUTEIbHBIC W TOJCIOYHbIC MaTepHalbl. BelecTBa, HCIOJNBb3yeMble B MONHUTpadum,
YKUBOIIHCH.

11 knacc

1.MeToabl Mo3HAHHUS B XuMuH (2 yaca)

Hayunble mMeTOnbl MO3HAHMS BEIIECTB M SIBICHUMB XUMHUH. VICTOUHMKH XUMHYECKOMN
unpopmanuu. Ilonck wuHboOpManuu 1O Ha3BaHUSAM, HACHTU(DUKATOPAM, CTPYKTYPHBIM
dbopmynam. Poiib skcriepuMeHTa ¥ TEOpUH B XUMUHU. MOJEIUPOBAHNE XUMHYECKHUX MPOIECCOB U
SIBJICHU.

2. TeopeTrnyeckue 0CHOBBI XMMHH (2 yaca)

CoBpeMeHHbIE NPEJICTABIICHUS O CTPOEHUU aToMa

Atom. WM3otonbl. AToMHBIE OpOUTaNIU. S-, p-31€MeHTbl. OCOOEHHOCTH CTPOEHUs
ANEKTPOHHBIX 000J0YEK aTOMOB IMEPEXOJHBIX IJIEMEHTOB.DJEKTPOHHAs KOH(UTypaiusi aroma.
OcHoBHOE U BO30YXJI€HHBIE COCTOSIHUSI aToMOB. Kiaccudukaius XuMUYECKUX JIEMEHTOB (S-,
p-, d-3memenTsr). CTeeHb OKUCIICHHUS M BAICHTHOCTh XUMHYECKUX 31eMeHTOB. [leprnoanueckuii
3aKOH M IIepUOJMYecKas cucrema xuMuueckux snemeHToB .M. MenneneeBa. duznueckuit
cmeic Ilepuonnueckoro 3akona .M. MenaeneeBa. [IpuuvHbl M1 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH MO MEePUOIaM U IPYIIIAM.

3. Xumnueckasi cBsi3b (1 yac)

ONIEKTpOHHAs MNpUPOJAa XUMHUYECKOW CBA3U. OJNEKTPOOTPUUATENBHOCTb.  Buabl
XUMUYECKON CBsI3M (KOBAJCHTHAs, MOHHAsA, METANIMYECKas, BOJOPOJHAs) MU MEXaHU3MBI €€
oOpazoBanus. Kpucrammmdyeckue u amop@Hbie BeliecTBa. THUMBI KPUCTALITUYECKHX PEIIETOK
(aToMHasi, MOJIEKyJIsIipHAsi, WOHHAs, METAJUTMYECKas). 3aBUCUMOCTb (DU3HYECKUX CBOMCTB
BEILIECTBA OT THUIA KPUCTAIUNIMYECKOU PELIETKHU.

4. BemectBo(22 4ac)

KauecTBeHHBII M KOJIMYECTBEHHBIM COCTAaB BelLIECTBA. BellecTBa MOJEKYJISPHOTO M
HEMOJIEKYJISIPHOTO CTpoeHus. [IpudynHBI MHOTOoOOpas3wsi BEIIECTB: HW30MEpHs, TOMOJOTHS,
aiuotponus. [lomuMepsl: MacTMacchl, KaydyyKd, BOJIOKHA. YHCThIE BEIIECTBA W CMECH.
Hctunnabie pactBopbl. PacTBopeHne kak (u3nko-xumMudeckuit mporecc. CrocoObl BhIpasKeHUs
KOHLIEHTPALlMU PAacTBOPOB: MaccoBasi JI0Jil PacTBOPEHHOI'O BeUIecTBa. 30JIH, I'esM, MOHATHE O
kojutousiax.MictunnbeiepactBopel.pH pacTBopa Kak MoKaszaTenb KHCIOTHOCTH cpeabl. Cpena
BOJHBIX pPACTBOPOB: KHCJas, HEUTpalbHas, mmenodHas. Kiaccudukanuss HEOPraHUIECKUX
coeluHeHU. XHUMHYECKHME CBONCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEIMHEHMI.
Mertamtpl. DIEKTPOXUMHYECKUN Psii HaNpsoKeHW MetaioB. OOmue crmocoObl MOTydeHHs
MetaiioB. Hewmeramnpl. OOmas XapakTepUCTUKAa TOATPYNNBl TaloreHoB.OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA MPOCTHIX BEMIECTB — METAJUIOB TJIABHBIX U TMTOOOYHBIX MOATPYIIIT
(Menpb, ’xene30) M HEMETalIOB: BOJOPOJA, KUCIOPOJa, TalloTeHOB, cephl, a3ora, Qocdopa,
yraepoaa, kpemHus. llement. beron.llogbop onTuManmbHBIX CTPOUTENBHBIX MaTepHalOB B
MPAaKTUYECKOW JIEATETbHOCTH 4eNloBeKa. XMMUYECKHME BEIeCTBA KaK CTPOUTENbHBIE W
MO/ICJIOYHBIC MaTepHalibl. BemecTsa, UCTONb3yeMble B CKYJBNTYPE, apXUTEKType, >KHUBOMHUCH U
nonurpadpun. MuHepanbHble U opraHudeckue ynoOpeHus. CpeacTBa 3allUThl PACTCHHIA.
XUMHYECKOE 3arpsi3HEHHE OKPYXKAIIIeH cpenbl U ero mocieactBus. OxpaHa ruapochepsl,
MOYBBI, aTMOC]EpPHI, PJIOPHI U (ayHBI OT XUMUYECKOTO 3aTrPSI3HEHHUSL.

3. Xumuueckue peakuuu (8 yacon)

Knaccugukanus XuMHuecKuX peaklnii B HEOPraHUIECKOM U OpraHMYeCcKOd XUMUH.

I'omorennsle u rereporeHHble peakuuu. CKOpOCTh peaklMH, €€ 3aBUCHUMOCTh OT
pa3nuYHbIX (PAKTOPOB: TPUPOIBI PEATUPYIOIMIUX BEIIECTB, KOHIEHTPALHWHU PEarupyromux
BEILIECTB, TEMIIEpaTyphl, IUIOIIAJAA PEAKIMOHHOM MOBEPXHOCTH, HAIWYUs KaTaau3aTropa.
Karanu3. Ponp karanu3aTopoB B MPHPOAE U MPOMBIILICHHOM Mpou3BoiCcTBE. OOpaTUMOCTh
peaknuii. XMMHYECKOE PaBHOBECHE M €ro CMEIIEHHE TOJI JCUCTBHEM pa3IMYHBIX (HaKTOPOB



(KOHLIEHTpalMsl peareHTOB WM NPOAYKTOB pEeakllMu, AaBJIEHHE, TEMIEepaTypa) A CO3JaHHs
ONTUMAIBHBIX YCIOBUW TMPOTEKAHUS XHUMHUYECKHX TmporeccoB. OOmiee mpeacTaBiIeHUE O
MIPOMBIIIIJICHHBIX CIIOCO0aX MOYYCHUS XUMHUYECKHUX BEIIECTB (HA IPUMEpE MPOU3BOACTB CEPHOU
KHCJIOTHI). Peakiiun noHHOro oOMeHa B BOJHBIX pacTBopax. Katronsl n aHnoHsl. J{uccormarus
SHGKTpOJII/ITOB B BOJIHBIX paCTBoan. CI/IJIBHBIG )41 cnaGHe BHGKTpOJII/ITBI.ﬂBJICHI/ISI,
MPOUCXOAAIINE TIPH PACTBOPEHHHM BEIIECTB - pPa3pylICHHE KPUCTAUIMYECKOW PEIIeTKH,
muddy3us, qucconuanys, ruapatanus. l uaponns coneil.3HaueHne THAPOIH3a B OMOIOTHIECKIX
oOMeHHBIX  mporeccax.  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE  PEakIWd B TPHUPOJE,
HpOH?;BOI[CTBeHHbIX Hpoueccax N )KU3HCACATCIBbHOCTHU OpFaHI/ISMOB. KOppO3I/I$I MCTAJIJIOB: BUbI
KOPPO3HUH, CIOCOOBI 3alUTHl METAJIOB OT KOPPO3HH. DJIEKTPOJU3 PAaCTBOPOB M PACIIABOB.
[IpumeneHne ayeKTposin3a B MpOMEIILIEHHOCTH. [IpaBuna Oe3omacHoil pabOTBI C E€IKUMH,
TOPIOYUMH U TOKCUYHBIMH BEIIECTBAMHU, CPEACTBAMU OBITOBON XMMUH.

3.TemaTuyeckoe MIIAHUPOBAHUE C YKA3aHUEM KOJNYECTBA YaCOB, OTBOAUMbIX HA OCBOCHHE

KAXKI0M TeMBbI

10 kaace
No Tema Kon-Bo
/o 4acoB
| mosryromme (16 yacos)
OcHoOBBI opranuyeckoii xumuu (4 yaca)

1 [Ipenmert opranmueckoit xumun. M3zomepus u n3zomepsl. [IpuHIMTEI Knaccudukanmum 1
opranudeckux coeauHenuil.IlosBieHne u pa3BUTHE OPraHU4ECKON XMMHUH KaK HaAyKH.
MecTo 1 3HaUEHHE OPraHNYeCKOi XIMMHH B CHCTEME eCTeCTBEHHBIX HAyK

2 Teopust ctpoeHust opraunueckux coequHennit A.M.bytneposa.l13omepus v u3oMepsl. 1
CrpykTypHast u3oMepusi. TUIBI XHMUYECKUX CBSI3€H B MOJIEKYJIaX OPraHMYECKHX
COCJIMHEHUH

3 Teopus cTpoeHHst OpraHUYeCcKUX coenHeHnH. CrucTeMaTrHdecKas MeXAyHapoIHas 1
HOMEHKJIATypa M IPUHIUIBI 00pa30BaHus Ha3BaHUA OPTaHUYECKUX COSANHEH

4 [Tpupona xumudeckux cBszeit. Kitaccnukanus opraHn4eckux coeTnHEHHIT 1
Knacchl 4 mpecTaBUTeIM OPraHUYeCKUX coenHenmii (25 yac)

5 DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE aJTKAaHOB 1

6 I'oMororu 1 U30MepsI aTKaHOB 1

7 I'oMosnoru u n30Mepsl aIKaHOB 1

8 LukmoaakaHbl 1

9 Anxensl. Ankanuensl. Kayayku. 1

10 ATKUHBI 1

11 Apensl. benson. 1

12 CucremMaru3zanus 1 0000IIeHNE 3HAHUI 110 TEME. 1

13 [IpupoHbIe UCTOYHUKH YTIIEBOIOPOA0B. HedTh. 1

14 CriupTsl: KnaccuuKaims; XHMUIECKOe CTPOSHHE; H30MEPHUS 1 HOMEHKJIIATypa; 1
NOJTyYEHHeE.

15 XuMHYECKHE CBOWCTBA CIIUPTOB M MX NPUMEHEHHe. MHOr0aTOMHBIE CIIUPTHI. 1

16 ®OeHou. 1
Il moxyroaue
(19 yacoB)

17 Anbierunpl. MeTtanans (popMalibery) U dTaHallb (alleTaabAeTua) Kak npeacraBurenu | 1
npeIeNbHBIX allbIeru0B. KauecTBeHHbIE peakiny Ha KapOOHWIBHYIO TPYIIITY.
TokcuuHOCTD aNbAeruA0B. [IpuMeHenre Gpopmaibaeriuaa 1 aleTaibAeruia.

18 KapOoHOBBIE KUCIIOTHI. 1

19 [IpencraBuTen kKapOOHOBBIX KUCIIOT. 1

20 CIiokHbIE 3QUPHIL. 1

21 JKupsl. PacTurenpHbIe U )KUBOTHBIE KHUPHI, KX COCTaB, CBOWCTBA, MpUMEHEHHE. MBIIA, 1
KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT. CpencTBa 60phObI ¢ OBITOBHIMH HACEKOMBIMH:
peneIeHThl, ”HCEKTHIH L. CpeacTBa JINYHOM THTHEHB M KOCMETHKH.

22 VYrnesoapl. ['moko3a. 1

23 Kpaxman u 1iemmosno3a Kak OMoJIOTHIECKHE TTOJIMMEPhl. XUMUIECKHE CBOMCTBA 1




Kpaxmaja U IeJUTFoI036L. [I[puMeHeHre U OMoIoruiecKas poib yriieBOOB.

24 CucremaTusaliys 1 00001eHre 3HaHui 1Mo TeMe «Kucnopozacoaepxaiiue opranuyeckue | 1
BemecTBa». KoHTpons.

25 AMUHBI. AHUITUH. 1

26 AMUHOKHUCIIOTHI - aM(OTepHBIE opraHuueckue coenHerns. CocTaB 1 HOMEHKIATYPA. 1

27 AmunokucnoThl. [TenTuaHas cBsi3b. Buonornyeckoe 3HaueHUE 0-aMUHOKHCIIOT. 1
O0bnacTu NprUMEHEHHs] aMHUHOKHCIIOT.

28 Bbenku kak mpupoaasie oOuormonuMepsl. COCTaB B CTPOCHHE OSIKOB. XHMMHICCKUE 1
cBoiicTBa 6enkoB. OOHapyX)eHre OeTKOB MPY MOMOIIN KaueCTBEHHBIX (LIBETHBIX)
peaxuuii. [IpeBpamienus OenkoB MUK B opranu3me. bruonorndeckue GyHKInm GEIKOB.

29 ['eneTnyeckas cBsI3b MEXIY KJIaCCAMU OpraHu4ecKuX coennHeHnii. [Inmiesrsie no0aBKy. 1
OCHOBBI UIIEBOM XUMUW. XUMUS 1 TiHa. KamopuitHOCTs O€IKOB, )KHPOB U YTIIEBOIOB
HaenTudukanust opranndeckux coexunenuii(l gac)

30 IMpaktudeckas padbora Ne 1 «Perienue skcepruMEHTATBHBIX 33124 110 WACHTH()HUKAITUH 1
OPraHUYECKHUX COECAUHEHUID.

Xumust u 310poBbe (5 yac)

31 ®epmentsl Buramunsl. 'opmonsl. Jlekapcrsa. [IpobaemMsl, cBsI3aHHBIE C IPUMEHEHHUEM 1
JIEKapCTBEHHBIX NIPENapaToB.

32 HckyccTBeHHBIC  CHHTETUYCCKUE TTOTMMEphI. ParnonansHoe muTanne. XuMHUYeCKue 1
BEIIIECTBA KaK CTPOUTEIbHBIC U MOJICI0OYHbIC MaTepHanbl. BeriecTsa, ucmnonbs3yemMblie B
nonurpadum, KUBOIHCH.

33 Pemenue 3anau. 1

34 Pemenue 3anau. 1
HTroro: 34 yaca.

11 xnacc
No Conepxanue
/1
| momyroaue (15 gacoB)
MeTonapl Mo3HaHuA B XuMuH (2 yaca)
1 HayuHble MeTObI MO3HAHNUS BEIIECTB M XUMUYECKHUX SIBJIEHMIT 1
2 Pouib 3KCnIepUMEHTa U TEOPUHU B XUMUH 1
CoBpeMeHHbIE MPEACTABICHUS O CTPOCHUH aToma (2 Jaca).
3 OCHOBHBIE CBEJICHUS O CTPOCHUH aToMa 1
4 [Mepuoarueckuii 3aKOH ¥ IEPHOANYECCKAS CHCTEMA XUMHIECKHUX JJIEMEHTOB 1
Jd.N.Menneneena
Xumudeckast cBs3b (3 gaca).

5 Honnas cBs3b. 1

6 KoBanenrtHas cBs3b. 1

7 Merayunueckast cBsi3b. EnMHas Ipupoja XUMUYECKUX CBA3EH 1

Bemiectso (5 yaco)

8 BemiecTBa MONIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus1. Kpucraninueckue pemeTKy. 1

9 CocraB BemecTsa. [ IpranHae MEOTO0Opasws BemecTs. [lomnmMepsr 1

10 | Yucrsie BemecTBa u cMecu. Cocras cmeceii. Pasesenue cmeceii. 1

11 | Ucrunnsbie pacTtBopbl. Cioco0bl BbIPasKeHUsI KOHIEHTPALIMU PACTBOPOB. 1

12 | Jducnepcubie cuctembl. Kosutou bl (30514 U Teiin). 1

Xumuueckue peakiuu (8 yacon)

13 | Knaccudukanmst XUuMHYECKUX pEeaKIUi B HEOPTaHUIESCKOW M OPTraHUYCCKON XUMUU. 1

14 | Peakuuu nMOHHOTO OOMEHa 1

15 | I'uaponu3 HEOPraHUYECKUX U OPTaHUIeCKUX coenHeHui. Cpea BOJHBIX PaCTBOPOB 1

Il monyromaue (18 gacos)

16 | OKHCIUTEILHO-BOCCTAHOBHTEIbHBIE PEAKIIUH. 1

17 | CxopocTh XUMHYECKOH peaKImu. 1

18 | OOpaTUMOCTh peakiuii. XMMHUECKOE PAaBHOBECHE U CTIOCOOKI €r0 CMEIICHHS. 1




19 | O6oO6meHue U cucTeMaTH3aIKs 3HAHUH 110 TeMe « TeopeTHIecKre OCHOBBI XUMUU. 1
20 | KoutpoinbHas padota Nel o Teme « TeopeTHUECKHUE OCHOBBI XUMUHY. 1
21 AHanu3 KOHTpOIRHOU padoTel. Kinaccudukamnms Heopranndeckux coequHeHni. Okcumpl. | 1
22 | Kucnorsr 1
23 | OcHoBaHus. 1
24 | Conm. 1
25 | T'enernueckas CBs3b MEXTy KJaccaM¥ HEOPTaHHUYECKUX U OPTaHWYECKUX COCAMHCHHH. 1
26 | Metamibl. DIEKTPOXUMHUCSCKHIA P HAMPSDKEHUH METAIIOB. 1
O06mue cnocoOBI MOTyYeHHUs] METAJIIOB.
27 | Hemeraninl M X cBolicTBa. Biiaropoanbie raspl. O01masi XapakTepucTHKA 1
rajJioreHOB
28 | IIpaxtuueckas pabota Nel « [lonyuenue, cobupanue u pacro3HaBaHUE Ta30BY. 1
29 | IlpakTuueckas pabora Ne2 «PeleHue sKcriepMMEHTANbHBIX 3aa4 110 TeMe « MeTalisl 1 1
HEMETAIIIBIM».
30 | Ilpaktuueckas padora Ne3 «MneHTH(UKAIMSI HEOPTAHUICCKUX COSTUHEHUIN 1
31 | OGoOmienne u cucTeMarn3aius 3HaHu 1o TeMe « Heopranmyaeckass Xumus». 1
32 | Kourpomnbaas padora N2 o teme «Heopranudeckass XuMus. 1
33 | AHaju3 KOHTPOJIBHOM paboTHI. 1
34 | Pemenne koMOMHUPOBAHKI 33724 1




IIpunoxenne 1 .

PEAJIN3AIIAA OBPA3OBATEJIbHBIX TIPOT'PAMM ECTECTBEHHOHAYYHOM U TEXHOJIOTUYECKOMN HAIIPABJIEHHOCTEM IT0
bHoOJIorud C UClHOJIb30BAHUEM OBOPYJIOBAHUSA NEHTPA «TOYKA POCTA»

Nerr. | Tema Conepxanue LeneBas ycranoBka | KomuuectBo | OcHOBHBIE BUJIBI JesATeNbHOCTH | Mcnombzyemoe
i ypoxka 4acoB oOyJaromuxcs Ha YpOKe obopynoBaHne
1 Hayunsie merons! | JlaboparopHsii omelT | [late mpexncrtaBnenue o | 1 YMenue BbIOMpaTh npuOOpH | JlaTumk TEeMIIepaTypsl
no3HaHusi BemectB U | «M3mepenue TEeMIIepaTyphl | TOYHOCTH M3MEpEeHUi JUIL  TIPOBENICHMS HM3MEPEHHH, | IUIATHHOBBIA,  TEPMOMETD,
XUMHUUYECKHX SIBICHUN KUINCHUSI BOJBI C IIOMOINBIO | HU(POBBIX JAaTYUKOB H TpeOyIOIHX TOYHOCTH | AJIEKTpUYECKas TUIMTKA
JaT4nka  TEMIIEpaTypbl W | aHAJOTOBBIX MPHOOPOB MOKa3aHHH .
TepMOMeTpa
10 Yuctoie BemiectBa u | JlabopaTopHblii ONBIT | DKCIIEPUMEHTAIBHOE 1 YMeTp omiMyaTh BOJAONPOBOJ | JlaTumk
cmecu. CoctaB cMmeceil. | «OmpeneneHue oTpeJiesIeHHe HYIO BOJY OT | 3JIEKTPOIPOBOJHOCTH,
Paznenenune cmeceid. BOJIOTIPOBOAHON U | JUCTHIUINPOBAHHOMN " JUCTHJUTMPOBAHHOM, 3HaTh, | HUPPOBOH MUKPOCKOI
JTUCTHIUTUPOBAHHOM BOJBI) BOJIOTIPOBOAHOMN BOJBI o4yeMy JUIs MIPOBEICHNUS
SKCIIEPUMEHTOB  HCIIOJIB3YIOT
JHUCTHJUTMPOBAHHYIO BOTY
11 Uctnrebie  pactBophel. | [IpakTHdeckas pabora | ChopmupoBarth 1 Ymetsb onpenenarts | JlaTamk OINITHYECKOM
Cnoco6b1  BelpaxkeHust | «OmnpeneneHne KOHIEHTPAIMU | MIPEACTaBICHUE 0 KOHLICHTPAIHIO pacTBOpa, | INIOTHOCTH
KOHIICHTPAIIH BEIIECTB KOJIOPHMETPHIECCKUM | KOHIICHTPAIIMH BEIECTBA UCTIONIb3YSl HHCTPYKLIHIO
pacTBOpPOB. 10 KanuOpoBoYHOMY TpaduKky» | u KOJIMYECTBEHHOM
aHanu3e
16 OKHUCIIUTETBHO- JlabopaTopHsrii ombIT | JloKa3aTh, 4TO B|1 HwmeTs MpeACTaBICHHUS o | Jarunx pH
BOCCTaHOBHUTEIILHBIC «3menenne pH B  Xozme | mpomecce  TpOTEKaHUS Pas3INYHBIX MIPOyKTax
peaKiuu. OKHCIIUTENIbHO- OBP BO3MOKHO OKHCIIUTEIIBHO-
BOCCTAaHOBUTCJIbBHBIX peakumﬁ» O6pa3OBaHI/Ie KHCJIOThI BOCCTAaHOBUTCJIbHBIX peaKL[I/Iﬁ
WY LIEJI0YN
17 CkopocTh XUMHUYECKOH | JIEeMOHCTpalMOHHBIE  ONBITHI | M3yumTh  3aBUCHUMOCTH | 1 3HaTh 3aBHCHUMOCTH cKopocTtH | [Ipubop ans wWnIFOCTpanuu
peaKIuH. «W3yuenne BIMSHHS | CKOPOCTH PpEaknud OT peaknuu oT Pa3IMYHBIX | 3aBUCHMOCTH CKOPOCTH
pasiMuHBIX  (AKTOPOB  Ha | Pa3MYHBIX (AKTOPOB (dakTopoB —  TEMIEpaTrypbl, | XUMUYECKOH peakuud OT
CKOPOCTb PEaKIHn» KOHLEHTPALMH  PEarupyrouux | yCIOBHH
BEILIECTB, KaTaau3aropa,
MPUPOJIbI BELIECTB, TUIOLIAJH
COIPUKOCHOBEHHSI BEIIECTB
23 OcHoBaHMS. JlaGopaTopHbIit OTBIT | DKCIIEPUMEHTAIBLHO [Tonnmare cymrHOCTh mporecca | Jlatumk pH, mozatop oOnEma




«Peakuust HeUTpanu3aum» .

J0Ka3aTb XUMHYCCKHUEC

Hel‘/'npanmaul/m u  TMPUMCHATH

JKHUJIKOCTH, 610peT1<a, JaT4YUuK

JleMOoHCTpalMOHHbIH CBOIfCTBa OCHOBaHUI Ipouecc  HEWTpajM3alMM Ha | TEeMIepaTrypbl IUIATHHOBBIMH,
9KcriepuMeHT  «OCHOBaHUSA . MPaKTHKE JaTIuK JIaBJICHHS,
TemnoBoit 3¢ ekt peakiwm MarHUTHAas MeIIaiKa
THAPOKCHIA HaTpU c
YTJIEKUCIIBIM I'a30M
27 Hewmerabt n  wux | [Ipakruueckas pabora | Onpenenuts copepxaHue Ymers NpUMEHATH | JaT4uk XJI0pua- HOHOB

cBoiictBa. biaroponnsle | «Omnpenenenre  CoAepKaHUs | XJIOPHI-HOHOB B HOHOCEJICKTUBHBIE JaTYUKU

rasbl. OO1mas | XJIOpUA-MOHOB B NHTHEBOH | HMCCIEIyEeMBIX pacTBOpax

XapaKTepUCTHKA BOJIE»

TraJJOr¢HOB
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