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1 OBIIASL XAPAKTEPUCTHKA PABOYEW TIPOTPAMMBI  YYEBHOM
TACHATLTAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

PaGouast mporpamMma y4eOHON AMCHUITTUHBI «XUMUS» SIBISICTCS YaCThIO MPOTPAMMBI TTOJTOTOBKH
CIEIUATUCTOB CcpenHero 3BeHa 1o crneruanbHocTH 13.02.02 TemocHaOkeHUE W TEIJIOTEXHUUYECKOE
obopynoBanue. Pabouas mporpamMmMa coctapiieHa sl OYHOU (POPMBI O0yUIEHHUS.

1.2 Heap m MeCcTO AUCHHUILUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHEHHAJINCTOB
CpeJHero 3BeHa

Vyebnas auciummnHa «XHUMHS» OTHOCUTCS K 00IIe00pa3oBaTeibHOMY IIMKIY IIPOrPAMMBI
MOJITOTOBKHU CIIELIUAIMCTOB CPEIHEro 3B€Ha U OTHOCUTCS K npeameTHoit oonactu GI'OC cpennero oduiero
00pa3oBaHUs ecmecmeeHHble HAYKU.

YpoBeHb ocBoeHHS yueOHOW aucuuiuiMHbl B coorBercTBUM ¢ PI'OC cpemnero ooiero
oOpa3oBaHus 0a30BbIH.

OcBoeHre TUCHUILIMHBI HAPABIIEHO HA JIOCTUKEHUE CIEYIOLIUX LEeNei:

- (opMHPOBAHHME CHUCTEMBl XMMHUYCCKMX 3HAHUN KaK BAKHEHIIECH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKaT KJIIOUEBbIC MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHEC W IMOHMMAHHE CYIIHOCTH JOCTYITHBIX OO0OOIICHHIA
MHUPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UCTOPUEHN UX Pa3BUTHUS U CTAHOBJICHHUS;

- (¢opMuUpOBaHHWE W pPa3BUTHE IMPEACTABICHUH O HAYYHBIX METOJAX II03HAHUS BEUICCTB U
XUMHUYECKHUX PEaKIMi, HEOOXOIUMBIX IJI MPUOOPETEHUSI YMEHUN OPUEHTHPOBATHCS B MUPE BEUIECTB U
XUMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;

- pa3BUTHE YMEHHUH M CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAOMIOJECHHEM U OOBACHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHNEM TIPaBUJI O€3011aCHOT0 OOpPAIEHHS C BELIECTBAMH.

YyeOHast AUCHMIUIUHA «XUMHUS» HUMEET MEXIUCHUIUTMHAPHYIO CBsI3b C 0O0IIe00pa3oBaTeIbHBIMU
yueOHbIMU JuctuminHamMu «®Puzukay, «I'eorpadus», «buonorus», «MaTemaTrka.

2 IJTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEBHOM JUCHUILJIUHBI

OcBoenue cojiepkaHuss y4yeOHOM JUCHHUIUIMHBI — «XUMHUS»  00CCIECYMBACT  JOCTHXKECHUE
00y4aroIUMUCS CIEAYIOIINUX Pe3yIbTaTOB:



Oo0mue "

IlnanupyemMble pe3yJbTaThl 00yYeHHs

npodeccuoHaJIbHbIE
JInyHOCTHBIE / MeTanpeIMeTHbIe IIpexmeTHbIE
KOMIIeTEeHI[UHN
OK 01 BriOupats | JInaHOCTHBIE pe3ynbTaThl OCBOEHUs YydeOHOW mucuuriuidHbl | [IP62. BrmageHne cucTeMOW XWMHYECKMX 3HAHUH,
CIOCOOBI pelIeH s 331a4 | OTPAXKAIOT TOTOBHOCTh W CIIOCOOHOCTh  OOYYaIOLIMXCS | KOTOpas  BKJIIOYACT: OCHOBOIOJAraloliue  IMOHSTHSA
npodeccnoHanbHOM PYKOBOJICTBOBATbCS C(OPMUPOBAHHON BHYTPEHHEH MO3MUIMEH | (XUMUYECKHI SJEMEHT, aTOM, 3JIEKTPOHHAas 000JI0uKa
NEeSATETbHOCTH JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHCHTAIIM, MMO3UTHBHBIX | aTOMa, S-, P-, O-3JEKTPOHHBIC OpPOUTAIM aTOMOB, WOH,
MIPUMEHUTEIHHO K | BHYTPEHHUX YOEXICHHI, COOTBETCTBYIOUIMX TPAIUIIMOHHBIM | MOJIEKYJIa,  BAJIEHTHOCTb,  AJIEKTPOOTPHUIIATEIHHOCTD,
Pa3IMYHBIM KOHTEKCTaM | IIEHHOCTSIM POCCHUUMCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO | CTENIEHbh  OKUCIEHHUS, XUMHUYECKas CBs3b, MOJb,
OMbITA W ONBITa JIEATEIBHOCTH B TIPOIECCE pealu3allid | MOJIIpHAsh Macca, MOJIAPHBIA 00BEeM, YIrIepOIHBIN

OCHOBHBIX HalpaBJIEHUI BOCIIUTATEIbHOMN JEATEIbHOCTH, B TOM
YHUCJIE B YACTU:

TPYJAOBOI'O BOCIIUTAHMUSL:
JIP23.  2omoenocmeb K
macmepcmaa, mpyooaooue;
JIP24. 20MOBHOCMb K AKMUBHOU
MexHOI02UYecKoU u COYUATILHOU HanpaeieHHoCcmu,
CcnocobHoCMb UHUYUUPOBAMD, NIAHUPOBAMb u
CAMOCMOSIMENLHO BLINOTHAMb MAKYIO 0esmMeNbHOCb,

JIP25. unmepec K pasznuunvim cgepam npogeccuonanvrol

OCO3HAHUe yeHHocmu

mpyoy,

oesmenbHoCmu

OesmenbHOCmu, YMeHUue CO8epuiams OCO3HAHMBIL  8blOOD
O0yoyweti  npogheccuu u  peanu3o8vieamev  coOCMBEEHHbBIE
HCU3HEHHDLE NIAHDL;

MeramnpeameTHble pe3ybTaTh OCBOCHHMS yueOHOM
JTVCIUTUTAHBI OTPAKAIOT:

8.1. OBnanenune YHHUBEPCAIbHBIMU y4eOHBIMU

MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

MPI. camocmoamenvho gopmynrupoeams u aKkmyaiusupo8ams
npoobuemy, paccmampueams ee 8CeCmopoHHe;

MP2. ycmanasausamo cyujecmeentsblil NPUHAK Uil OCHOBAHUS
0J1s1 cpasHenus, Kiaccugurayuu u 0000weHus;

CKeneT, (QyHKUMOHAIbHAS TPYIa, paauKall, U30MEpHs,

U30MEPHI, TOMOJIOTHYECKUN psn, TOMOJIOTH,
yIJI€BOMOPOAbI,  KUCIOPOJA- M a30TCOAEprKallue
coeUHEHHUs, OWOJIOTUYECKHM  AaKTUBHBIE  BEIECTBA
(yrneBonbl, JKHUpBI, O€JIKH), MOHOMEp, TOJIUMED,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHECHMS,  KPUCTAUIMYECKass  peIIeTKa,  THUIIbI
XUMHUYECKUX peaxkuuii (OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIE, 9K30- U  DHAOTEPMHUYECKHUE,
peakIuu HOHHOTO OOMEHa), pacTBOp, JIIEKTPOIUTHI,
HEIJICKTPOJIUTHI,  DJEKTPOJIUTUYECKAS]  TUCCOIMAIIUA,

OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH XMMHUYECKOU
peaKkIni, XUMUYECKOE PABHOBECHUE), TEOPUU M 3aKOHBI
(Teopust XMMHUYECKOTO CTPOEHUSI OPTaHUYECKHUX BEIECTB
AM. bytneposa, Teopust AIEKTPOIUTAYECKOMN
ayccounranuu, nepuoanueckuii 3akod .M. Menneneena,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUN  S3BIK  XUMHH, (HaKTOJIOTUIECKUE
CBEICHUS O CBOIWCTBax, COCTaBe, TMOJYYECHHUH U
0e30ImacHOM HCIIOJIb30BaHUH BaKHEHIIINX
HEOPraHUYECKNX M OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU IESITEIbHOCTH YEIOBEKA;




MP3. onpedensmo yenu oesmenbHOCmU, 3a0a8ams napamempol
U Kpumepuu ux 00CMUNCeHUs,

MP4. evlaiames 3aKOHOMEPHOCMU U  NPOMUBOpEYUs 8
paccmampusaemulx s671eHUsX,

MPS5. sHoCcumb KOppekmuevl 6 OesimelbHOCHb, OYEHUBAMb
coomeemcmeue pe3yibmamos YeusiM, OYeHueamv  PUCKU
nocaeocmeuil 0essmebHOCm,

MP6. pazeusamv KpeamusHoe MblUIEHUE NPU peuleHuU
HCUZHEHHBIX NpoOIeM;

0) 0a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

MP7. enademv Hagvlkamu Y4eOHO-UCCIE008AMENbCKOU U
NPOEKMHOU 0esimeNbHOCMU, HABbIKAMU pa3peueHus npooiem,
MPI2.  gviasniamb  NPUHUHHO-CIEOCMBEHHblIE — C8A3U U
aKmyaiusuposams 3a0avy, 8blO8USAMb SUNOMES) ee peuleHus,
Haxooums  apeymeHmsl Ol OOKA3AMENbCMB8Ad  C8OUX
YmMeep#cOeHUt, 3a0a6ams napamempsvl U Kpumepuu peueHus;
MPI13. ananusuposams nonyueHHvlie 8 X00e peuleHus 3a0ayu
pe3yromamvl, KpUMUYecKu OYeHusams ux O00CMOBEPHOCHb,
NPOCHO3UPOBAMb USMEHEHUE 8 HOBbIX YCI0BUSX,

[TP67. chopMHpOBaHHOCTh YMEHUHN MPOBOJUTH PacUeTh
M0 XUMUYECKUM (POpMyJiaM ¥ YPABHCHHSIM XUMHUYECCKHIX
peakuuii ¢ UCHOJIb30BaHUEM (PU3UUECKUX BEIUYMH,
XapakTEepU3YIOLIUX  BEIIeCTBA C  KOJUYECTBEHHOMU
CTOPOHBI: Macchl, 00beMa (HOPMaJIbHbIE YCIOBHSI) ra30B,
KOJIMYECTBA  BEIIECTBA; MCIOJIb30BaTh  CHUCTEMHBIC
XUMHYECKHE 3HaHWsI [UIl TPUHATUS peIleHud B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

OK 02 HWcnonb3oBaTh
COBpEMEHHBIE CpPEeICTBa
MMOMCKAa, aHalIM3a |
UHTEpIpeTauuuH(Gopm

alnun n
nH(pOpMaIIOHHBIE
TEXHOJIOTUU JJISL
BBITIOJTHEHHUSI 3a/a4y
npo¢eCcCuOHAITBHON

NS TebHOCTH

JIM4HOCTHBIE PpE3YyNbTaThl OCBOEHUS Y4YEOHOM JMCLMILIMHBI
OTpPa)KalOT TOTOBHOCTb M  CHOCOOHOCTh  OOyYarolIuXcs
PYKOBOJICTBOBATbCSI CPOPMUPOBAHHON BHYTPEHHEH NO3UIMEH
JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX OpPHEHTALWH, IMO3UTHBHBIX
BHYTPEHHUX YOE€XJIE€HUN, COOTBETCTBYIOIIMX TPaJULMOHHBIM
LEHHOCTSIM POCCHIMCKOro OOIIECTBa, pacCHIMPEHNE )KU3HEHHOTO
ONbITa W ONBITa JEATEIbHOCTH B IIPOLECCE pealu3aluu
OCHOBHBIX HalPaBJIEHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM
quCclie B YaCTH:

LIEHHOCTH HAay4YHOTO MTO3HAHUS:

JIP32. cghopmuposanHocmo MUPOBO33PEHUA,
COOMEEMCmEYUiec0 COBPEMEHHOM) YPOBHIO PA36UMUSA HAYVKU
U 0bwecmeeHHol NpaAKMUKU, OCHOBAHHO20 HA OUAlo2e
KYIbmMyp, CHOCOOCMBYIOUe20 OCO3HAHUIO C80e20 Mecma 8

[IP66. BmameHne OCHOBHBIMH METOJaMU HAyYHOTO
MO3HAHWS  BEHIECTB WM XUMHUYECKHX  SBIICHUN
(mabmoenue, HU3MEpeHue, AKCIIEPUMEHT,
MOJICTTHPOBAHUE);

I[TP6Y. cdopMHPOBAaHHOCT, yMEHHUS aHATH3UPOBATH
XUMHUYECKYI0 HMH(OpMAIHNIO, TOTy4aeMyl M3 pa3HbIX
HWCTOYHUKOB (CPEICTB MaccoBOM HWH(OpMAIUU, CETh
WurepHer u apyrue);




NOIUKYIbIMYDHOM MUpe;

JIP34. ocosnanue  yemHoCmMu  HAYYHOU  OesiMelbHOCHU,
20MOBHOCMb ocyuecmenamo NPOEKMHYI0 u
UCCIe008aAMENbCKYI0  0essmMeNlbHOCMb — UHOUBUOYATbHO U 8
epynne;

MerarnpeameTHble pe3yabTaThI OCBOCHUS yueOHOM
JUCIUILTUHBI OTPAXKAIOT:

8.1. OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU

M03HABATEIbHBIMU JCHCTBUSIMH:

B) paboTa ¢ nHpOpManuei:

MP21. 61ademv Hasblkamu NoOAYYeHUs uHpopmayuu  u3
UCMOYHUKOB8 PA3HBIX MUNOS8, CAMOCMOAMENLHO OCYUWeCEIAMb
NOUCK,  AHAIU3, CUCMeMAmu3ayulo U  UHMepPnpemayuio
unpopmayuu pasiuyHbix U008 U Popm NPeoCmasieHus;
MP22. coz30aéamv mexkcmol 8 pasiudHblX GopmMamax ¢ y4emom
Ha3HaueHus uHgopmayuu u yenesou ayoumopuu, evloupas
ONMUMATLHYIO POPMY NPEOCMABNEHUSL U BU3YATUAYUU,

MP23. oyeHusamv 00CmMoBepHOCmb, Je2UmuUMHOCMb
ungopmayuu, ee coomeemcmeue NPAGOBLIM U MOPALLHO-
IMULECKUM HOPMAM,

OK 03 IInanupoBaTh u

peann30BhIBATH
cOOCTBEHHOE
npoecCuoHAIbHOE U
JMYHOCTHOE  pa3BUTHE,
PEIIPUHIMATEIBCKYIO
JesITeTbHOCTD B
po¢eCCuOHATBHON
cdepe, UCIIONIb30BAaTh
3HaHUS MO IPaBOBON H
¢buHaHCcOBOH
IPaMOTHOCTH B

PAa3JIMUHBIX JKU3HCHHBIX

JIM4HOCTHBIE PE3ylbTaThl OCBOEHUS Y4YEOHOW AMCIUILITUHBI
OTPaXXal0T TOTOBHOCTH W  CIIOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH
JIMYHOCTH, CI/ICTGMOfI IIEHHOCTHBIX OpHGHTaHHﬁ, ITIO3UTUBHBIX
BHYTPEHHUX YyOEXIEeHUU, COOTBETCTBYIOIIMX TPaJAUIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, paclIMpeHne KU3HESHHOTO
OMBITA W ONBITa JEATEIHHOCTH B TPOIECCe peaTu3alun
OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHI/ITaTeJ'IBHOI\/’I ACATCIIbHOCTH, B TOM
YHCIIE B YaCTH:

)IYXOBHO-HpaBCTBeHHOFO BOCIIUTAHU A

JIPI2.  cgopmuposanHocms — HpagCmeeHHO20
DMUYECKO20 NOBCOCHUS,

JIPI3. cnocobnHocms oyeHusamov cumyayuro u NpUHUMAMb

CO3HAHUA,

I1P61. c(OpMHPOBAHHOCTH IIPEICTABIICHUN: 0
XMMHYECKOM  COCTAaBIAIOLIEH  €CTECTBEHHOHAYYHOM
KApPTUHBl MHpa, POJIM XUMUU B IIO3HAHUU SBICHUHI
MpUpPOAbl, B (OPMUPOBAHWU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, ee  (YHKUHOHAJIbHOH  I'pPaMOTHOCTH,
HEOOXOIMMOM [UIsl pelIeHHs MpaKTUYEeCKHX 3a1ad u
9KOJIOTUYECKH OOOCHOBAaHHOI'O OTHOUIEHUSI K CBOEMY
3I0POBBIO U ITPUPOJHON CpEE;

I1P63. c(OpMHPOBAHHOCTD yMEHUHI BBISIBIIATD
XapakTepHble TPU3HAKM W B3aMMOCBI3b HW3YYEHHBIX
MOHSATUN, IPUMEHATH COOTBETCTBYIOLME IOHATUSA IIpU
ONMCAaHUU CTPOCHHS M CBOWCTB HEOPraHUYECKHUX U
OPraHUYECKUX BEIIECTB M UX INPEBPALCHUN; BBIABIIATH




CUTyalluAX

OCO3HAHHblE PEULEHUA, opuernmupysco Ha

HpABCNBEHHble HOPMbL U YEHHOCMU,

MOpAbHO-

JIP26. 2omosHocmb u CcnocooHocms K 00pazosanuio  u
Camoobpaz08anuio Ha NPOMANCEHUU BCeEll HCUSHU,
MertanpeameTHbie pe3yNbTaThl OCBOEHUS yueOHOU
JTUCHUTUITUHBI OTPaXKaroT:

8.1. Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU JICHCTBUSAMMU:

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

MPI1. cmasumv u ¢hopmyruposame cobcmeenHvle 3a0ayu 8
006pazosamenvHol 0esmerbHOCIU U HCUSHEHHBIX CUMYAYUSX,
8.3. OBnanenue YHUBEPCATbHBIMU PeryiIsITUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

MP38. camocmoamenvho ocywecmensims HNO3HABAMENLHYIO
0esmenbHOCMb,  GbIAGNAMbL  NPOOJeMbl,  CMasumv U
Gopmynuposams cobcmeeHnvie 3a0auu 8 00pPA308AMENbHOU
0esIMeNbHOCINU U HCUSHEHHBIX CUMYAYUSIX,

B3aMMOCBSI3b XMMHMUYECKUX 3HAHUW C TMOHATHSAMH U
IIPEICTaBICHUSIMU JIpYTrux €CTECTBEHHOHAYYHbBIX
PEIMETOB;

ITPG8 chopMUPOBAHHOCTH YMEHUH IUTAHUPOBATH U
BBIMOJHATh XUMHUYECKUN SKCIEPUMEHT (IIPEeBpaLCHUS
OpraHMYECKUX BEUIECTB MPU HArpPEBAHUHU, IOJIyYEHUE
STWJIEHA W U3YYEHHE €ro CBOWCTB, KaueCTBEHHbBIC
peakuuy Ha albJAErujbl, KpaxMaj, YKCYCHYIO KHUCIIOTY;
JneHatypauus OelKOB TIpU  HAarpeBaHUM, I[BETHBIC
peakiu 0eIKOB; MPOBOJAUTH PEAKIIMH MOHHOTO OOMEHa,
OTIpECIATh CPeAy BOJHBIX PAcCTBOPOB, KayeCTBEHHBIE
peakuu Ha cynbgaT-, KapOOHAT- U XJIOPHI-AaHUOHBI, Ha
KaTHOH aMMOHHUS; pellaTh SKCIEPUMEHTANIbHbBIE 3a/1a4u
no temam "Mertaiel" 1 "Hemeramisl") B COOTBETCTBUU
C MpaBUJIaMH TEXHHUKHU 0€30MacHOCTU MpHU 0OpalleHuu ¢
BEIIECTBAMU U JIaDOpaTOPHBIM  00OpYJIOBAaHUEM;
IPEJCTaBISITh PE3YIbTAaThl XMMHYECKOTO IKCIEPUMEHTA
B (hopMe 3amuCH YpPaBHEHUN COOTBETCTBYIOIIUX PEAKITUI

MP39.  camocmosmenvho  cocmasenime — naaw  pewsenuss | 1 (GOpPMyIHpOBaTh  BBIBOJABI HAa  OCHOBE  3THUX

npobnemvl ¢ Y4emom UMEIOWUXCA Pecypcos, coOCmEeHHbIX | Pe3ybTaToB;

803MOJCHOCMEU U NPEONOYMEHUL,

0) CAMOKOHTPOJIb:

MP46. erademv Hagvlkamu NO3HABAMENbHOU pe@ieKcuu Kax

OCO3HAHUSL  COBEPULAEMbIX — OelicmBull U MblCIUMENbHbIX

npoyeccos, Ux pe3yiIbmamos U OCHOBAHULL,
OK 04 DOdodexruno | MeranpeameTHoie pe3ynbTaThl OCBOCHUS yuebHoit | [IP65. chopmupoBaHHOCTE yYMEHUN YyCTaHaBIMBAaTh
B3aMMOJEICTBOBATh U | JUCLUIUIMHBI OTPAXKAIOT: NPUHAIEKHOCTh ~ M3YYEHHBIX  HEOPraHUYECKUX U
paborath B KoiuiekTuBe | 8.2. OBnajeHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMHM | OPTAaHUYECKUX BEIIECTB K OINPEIENIEHHBIM KilaccaM |
U KOMaHze NENUCTBUAMMU: rpynmnaM COEIMHEHUH, XapaKTepu30BaTb HUX COCTaB U

0) coBMeCTHasl JeSTEIIbHOCTb: BaYKHEHININE CBOMICTBA; OMpPENENSTh BHJbBI XUMHYECKHX

MP33.  npunumamv yenu CcoéMecmHOU — OeamenbHOCMU, | CBsI3e  (KOBaJeHTHas,  WOHHAas,  MeTajlndeckas,

Op2aHU308bI6AMb U  KOOPOUHUPOBAMb  Oelicmeusi No ee | BOAOPOJHAs), TUIBl  KPUCTAIIMYECKHX  PEUIeTOK

OOCIMUIICEHUIO. COCMABNIAMYb NIAH O0eUCmEUll, pacnpeoensims

BCIICCTB, Knaccn(bnunposan, XUMHNYCCKUC PCAKIINH,




POJIU C YHemOoM MHEHUL YUACMHUKO8 00CyHcOamb pe3yibmanmul
CcO8MeCmHOU pabomul,;

OK 05 OcyuectBisiTh
YCTHYI0O W TIHMCHbMEHHYIO
KOMMYHHUKAITHIO Ha
roCyJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanun
C y4eToM OCOOEHHOCTEH
COLIMAILHOTO H
KYJIBTYPHOTO KOHTEKCTA

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS Y4YEOHOW JIMCUIUIUINHBI
OTPaalOT TOTOBHOCTh W  CIIOCOOHOCTH  OOYYaIOLIMXCS
PYKOBOJICTBOBATHCSI C(OPMHUPOBAHHOW BHYTPEHHEW IMO3UIHEH
JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIIHMii, MO3UTHBHBIX
BHYTPCHHUX YOCKICHHW, COOTBETCTBYIOIIUX TPAJUIIUOHHBIM
LEHHOCTSIM POCCHICKOT0 OOIIECTBA, pAaCIIMPEHUE KU3HEHHOTO
ONbITa W ONbITA JACATEIBHOCTH B TMPOIECCE pean3aluu
OCHOBHBIX HaIpPaBJICHUI BOCIUTATEIBHON NESITEIbHOCTH, B TOM
YHCJIC B YaCTH:

ACTETUYECKOTO BOCTIMTAHUS:

JIP16. acmemuueckoe omHouleHue K Mupy, GKI04as 3CmemuKy
Ovlma, HayuHo20 U MEXHUYECKo20 Mmeopuecmed, Ccnopmd,
mpyoa u 06ujecmeeHHbIX OMHOUEHUTL,

JIP17. cnocobnocms  8oCnpuHumMams — paziuyHble  GUObI
uckyccmea, mpaouyuu U Meopyecmeo C8oe20 U  Opyeux
Hapooo0s, owyuwams IMOYUOHAIbHOE 8030€eliCEUe UCKYCCMEd,
JIP1S. yb6eocoennocms 6 3Hauumocmu O JUYHOCIIU U

obwecmea  OMe4ecCmeeHHo20 U  MUPOB020  UCKYCCMEd,
IMHUYECKUX — KYIbMYPHBIX — Mpaouyuii U HAPOOHO20
meopuecmea,

JIP19. 2omoenocmb K CaMOBbIpANCEHUI0 6 pA3HLIX GUOAX
UCKYyCCm6a, CmpemieHue NpoA6Iamb Kaiecmea meopyeckou
JUYHOCU,

MeTtanpeameTHbie pE3yNbTaThI OCBOGHUS yueOHOH
JTUCIUILTAHBI OTPAXKAKOT:

8.2. OsnajgeHwe YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMU
JICUCTBUSIMHU:

a) obieHue:

MP26. ocyiecTBasTh KOMMYHUKAILIUK BO BCeX cepax KU3HU;
MP28. Bnajgerb pazaMuHBIMU  crocobamMu  OOIIEHUsT U

[IP64. copMUpPOBAaHHOCTL YMEHHH HCIIOJIB30BAThH
HauMEHOBaHUs XUMHYECKHUX COEIMHEHUM
MEXIYHApOJHOTO COI03a TEOPETUUYECKON U MPUKIIAJAHON
XUMHUM U TPUBUAJIbHbIE Ha3BaHUS BAKHEHIIMX BELLECTB
(3THUICH, aleTWiIeH, IHIepuH, (GeHoma, GopMaabiaerui,
YKCYCHasl KUCJIOTa, IVIMIWH, YrapHbIA a3, YIJIEeKUCIIbIA
ra3, aMMHUak, raiieHas H3BeCTb, HeramieHas H3BeCTb,
NUThEBAs cOAa MW JIPYIUX), COCTaBJISATH (HOPMYIIbI
HEOPraHUYECKUX U OPTraHMYECKUX BEIIECTB, YPaBHEHUS
XUMHYECKUX  peakuui, OOBACHATh HMX  CMBICI;
MOJTBEPXKJATh XapaKTEpHbIE XWMHUYECKHE CBOWCTBA
BEIIECTB  COOTBETCTBYIOIIMMM  SKCIIEPUMEHTaMU U
3aMucsIMH YPaBHEHUH XUMUUYECKUX PEaKILIUi;




B3aHMOJCHCTBUS;
MP30. pa3BepHyTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

OK 06
IPaKJaHCKO-
MIaTPUOTHYECKYIO
MO3UILIMIO,
JEMOHCTPUPOBATh
OCO3HaHHOE IOBEACHUE
Ha OCHOBE
TPagULIMOHHBIX
POCCUICKHX
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM YHCJIIE
C y4€TOM rapMOHHU3ALUU
MEKHAllMOHAJIBHBIX  H
MEXKPEJIIUTUO3HBIX
OTHOILUEHUH, TPHUMEHSITh
CTaHIapThI
AHTUKOPPYILIHOHHOTO
IIOBEJICH U,

[IposBiATH

JIyXOBHO-

JIMYHOCTHBIE Ppe3yNbTaThl OCBOCHUS Y4YEOHOW IAMCUMUIUIMHBI
OTpPa)KalOT TOTOBHOCTb U  CIIOCOOHOCTh  OOYYarOUIMXCS
PYKOBOJICTBOBATHCSI C(OPMHUPOBAHHON BHYTPEHHEW IMO3UIHEH
JUYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHUEHTALMH, IMO3UTHBHBIX
BHYTPEHHUX YOEXICHHUH, COOTBETCTBYIOIIUX TPaJAUIUOHHBIM
LEHHOCTSIM POCCHMCKOI0 OOIIECTBA, PAaCIIMPEHNUE )KU3HEHHOTO
ONbITa M OIbITAa JEATEIBHOCTH B IIPOLECCE peaau3aluu
OCHOBHBIX HalPaBJICHUI BOCIIUTATEIBHOMN AEATEIbHOCTH, B TOM
YUCJIE B YACTHU:

I'Pa)XIaHCKOIO BOCIIUTAHMSL:

JIP2.  oco3Hanue  c6oux  KOHCMUMYYUOHHBLIX NpA8 U
0bs3aHHOCMeEl, Y8adiceHUe 3aKOHA U NPABONOPAOKA;

JIP3. npunamue MPAOUYUOHHBLX HAYUOHATIbHBIX,
obujeuenogeyeckux 2yMAHUCMUYecKuUx U O0eMOKpAmu4ecKux
YeHHoCcmell,

JIP5. 2omosHocmb 6ecmu  COBMECMHYI0 O0esimelbHOCMb 8
UHmMepecax 2epaxcoaHckozo o0Owecmea, yuacmeosamsv 8

camoynpasnenuu 8 00ueobpaz0eamenvHol opeaHu3ayuu U
0emCKO-IOHOUECKUX OPSAHUSAYUSIX,

JIP9. yennocmmnoe omuouieHue K 20Cy0apCmeenHblM CUMBONAM,
UCMOPUYECKOMY U  NPUPOOHOMY HACNEOUN0, NAMAMHUKAM,
mpaouyusam napooos Poccuu, docmuoicenusm Poccuu 6 nayke,
ucKyccmee, cnopme, mexHoJI02usx u mpyoe;

ITPGY9. cdhopMUPOBAHHOCTH YMEHHUS aHATU3UPOBATH
XUMHAYECKYI0 WH(GOpPMAIHMIO, IMOJNy4aeMyl HU3 pa3HbIX
HUCTOYHUKOB (CPEICTB MAacCOBOW HWH(OPMAIIUHU, CETh
HutepHer u apyrue);

OK 07 CogeiicTBOBaThH

COXpaHEHHIO
OKpyXXawIled  cpesl,
pecypcocOepeKeHHIO,

OPUMEHATh 3HAaHHUS 00
W3MEHEHUU KJIMMaTa,
NPUHIUIBI OEPEKITMBOTO

JIM4HOCTHBIE PE3ylbTaThl OCBOEHUS Y4YEOHOW AMCIMILTUHBI
OTpaXXalOT TOTOBHOCTh MW  CIIOCOOHOCTh  OOYYAIOIIMXCSI
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH MO3UITHEH
JIMYHOCTH, CHCTCMOﬁ IIEHHOCTHBIX OpI/IeHTaHHfl, ITIO3UTHUBHBIX
BHYTPEHHUX YyOEXKIEHUN, COOTBETCTBYIOIIMX TPaJAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIeCTBa, paclIMpeHre KU3HESHHOTO
OMbITA W ONBITA JEATEIHHOCTH B MPOIECCe peaTu3alun

I[TP610. cdopmupoBaHHOCTH  yMEHHUU  COONIOAATH
MpaBHJIa YKOJOTUYECKH IEIecO00pa3HOTO MOBEICHHS B
OBITY U TPYIOBOM JEATENBHOCTH B IENAX COXpAaHEHHUs
CBOETO 3J0pOBbSI U OKpPYXaroleld NPUPOAHOU CpEJbI;
YUYUTHIBATh ~ OMACHOCTh  BO3JEHCTBHA HAa  KUBBIC
OpPTaHU3MBI ONPECICHHBIX BEMIECTB, MOHUMAs CMBICI
1oKa3aTess MpeebHON JOMyCTUMON KOHIIEHTPAIUHY,




IIPOU3BOJICTBA,
3G PEeKTUBHO
JIENCTBOBATH B
YpE3BbIYANHBIX
CUTyaLUsX

OCHOBHBIX HAIPaBJIEHUI BOCIIUTATEIBHOMN JEATEILHOCTH, B TOM
YHCIIe B YACTH:

9KOJIOTMYECKOT0 BOCIIUTAHUSA:

JIP28. nnanuposamue u  ocywecmeieHue — Oelicmeull 8
OKpydrcaroueli cpede Ha OCHO8e 3HAHUA yelell YCMoudugo2o
paseumus yenogeuecmasd,

JIP29. axmuenoe Henpusmue Oeucmeull, NPUHOCAUUX BDeO
OKpydicaroweli cpeoe;

MeramnpeameTHble pe3yIbTaThI OCBOEHHUS yueOHOM
JUCLUILIMHBI OTPaXKaroT:
8.1. OBnanenne YHUBEPCAJIbHBIMU yueOHBIMU

MMO3HABATEILHBIMU JICHCTBUSAMMU:

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

MPI16. ocywecmenamo yeneHanpasienHvlll NOUCK NePeHOCd
cpedcms u cnoco608 0elicmsusi 8 NpoGeccuoHAIbHYIO cpedy,

8.2. Onanenue YHHUBEPCAIHLHBIMHU PETYIATUBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

MP45. 0Oaéambv  oOyeHKy HO8bIM  CUMYAYUAM, BHOCUMb

KOppeKmuebl 6 aeﬂmeﬂbHOCWZb, oyeHueams coomeenicmeue
PE3YIbmanioe Yyeisim,

OK 08 MHcnooms3oBarh

cpeactBa  (U3NYECKOMH
KYJIBTYpBI TUTst
COXpaHEHHMS u
YKpPEIUICHUST 3/I0pOBBSI B
nporecce
npo¢eCcCuOHAITBHON
JeSTeIbHOCTH "
MOJIIePIKaHUS
HEO0XO/UMOTO  YPOBHS
(buzmvecKoit
M10JITOTOBJICHHOCTH

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS Y4YEOHOW JAMCHIUTUINHBI
OTpPa)KalOT TOTOBHOCTb U  CIIOCOOHOCTh  OOYYarOUIMXCS
PYKOBOJICTBOBATbCSI CPOPMUPOBAHHON BHYTPEHHEH NO3UIMEH
JMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIMi, MO3UTHBHBIX
BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPaJUIIMOHHBIM
LIEHHOCTSIM POCCHIMCKOro O0IIECTBa, pacCIIMPEHNE KU3HEHHOTO
ONBITa W ONbITAa JACATEIHEHOCTH B TPOIECCE pealTn3aluu
OCHOBHBIX HalpaBJICHUI BOCIUTATEIBbHON NESTEIbHOCTH, B TOM
9HCIIe B YaCTH:

($U3M4IEeCKOTr0 BOCIIUTAHUS:

JIP20. cghopmuposannocms 300p06020 u be3onacHoco oopasa
JHCUZHU, OMBEMCMBEHHO20 OMHOWEHUSL K CBOEM) 300P08bIO;

I1PG1. c(OpMHUPOBAHHOCTh IIPEICTABIICHUN: 0
XUMUYECKOM  COCTaBIAIOIIEH  €CTECTBEHHOHAy4YHOH
KapTUHBl MHpa, POJIM XUMHH B TO3HAHUM SIBICHUMN
npupozbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYphI
JUYHOCTH, €€  (YHKIMOHAIBHOM  TIPaMOTHOCTH,
HEOOXOAMMOM MJIsi peIIeHUs] TNPaKTHYECKUX 3ajady H
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHMSI K CBOEMY
3I0POBBIO U IIPUPOJHON CpEE;

[IP610.  cdopmupoBaHHOCTH  yMEHUH  COONIIONATH
MpaBUJIa SKOJIOTUYECKH L1€1ecO00pa3HOro MOBEIEHUs B
ObITY M TPYIOBOM NEATEIbHOCTU B LEISIX COXpPaHEHUS
CBOETrO 3J0POBbsl U OKPYXKaroLEed MNPUPOAHOU CpEbI;




JIP22. axmugnoe Henpusimue 8peoHblX NPUBbIYeK U UHbIX GopM
npUYUHEeHUs 8peda PU3UYECKOMY U NCUXUYECKOMY 300P08bI0;

YUUTHIBaTh  OMACHOCTh  BO3/ACHCTBUS HAa  JKUBBIC
OpPTraHU3Mbl ONPECICHHBIX BEUIECTB, MOHHUMAs CMBICI
HIOKa3aTessl MPpeIeTIbHOM JOIMYCTUMON KOHIICHTPAIIH;
[IP611. gns  oOywaromuxcs C  OrpaHMYCHHBIMH
BO3MOKHOCTSIMU 370POBbS: C(OPMUPOBAHHOCTH YMEHHUSI
MPUMEHATh 3HAHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJaX
IIO3HAHMS BEIIECTB M XMMUYECKHX SIBIICHHH;

OK 09 Ilomes3oBarecs

npo¢eCCHOHATBHON
JOKYMEHTalMeu Ha
rocyaapCTBEHHOM Hu

HHOCTPAHHOM A3bIKaXx.

MeranpeameTHble pe3yIbTaThl OCBOEHHUS yueOHOI
JUCLIMILIMHBI OTPAXkKAKOT:
8.1. OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

M03HABATEIbHBIMU JICHCTBUSIMH:

0) Oa30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

MP7. enademv Hagvlkamu Y4eOHO-UCCIe008AMENbCKOU U
NPOEKMHOU 0esimeNbHOCMU, HABLIKAMU PA3peutleHus Npooiem;
MPS. cnocobnocms u 20MOBHOCHb K CAMOCMOAMENIbHOMY
NOUCKY MemMO008 peuleHuss NpaKmu4eckux 3a0ay, npUMeHeHuo
PA3IUYHBIX MEMOO08 NO3HAHUS,

MP9. osnadenue suoamu oessimenrbHOCMU NO NOJTYYEHUIO HOBO2O
3HAHUSL, €20 UHMepnpemayui, npeooPa308anHuI0 U NPUMEHEHUIO
8 PA3IUYHBIX YUeOHbIX CUMYAYUsX, 8 MOM Yucie npu co30anuu
VUEOHBIX U COYUATILHBIX NPOEKMO8;

MPI10. ¢opmuposanue HayuHoeo muna MbluleHUs, 1a0eHUe
HAyYyHOU  MepMuHoNo2uell,  KIUeBbIMU  NOHAMUSIMU U
Memooamu;

IMPG12. mns crmenbix W CHAOOBUASIIUX OOYYAFOIIMXCS:
C(OPMHPOBAHHOCTb YMEHHUS MCIIOJIb30BaTh pelibe(hHO
TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaitng nns 3anucu
XUMHUYECKHX GOPMYIT;




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOM AUCUUIIUHBI M BBl Y4e0HOM padoThl

B 1.4. B hopme
Bun yaeOHOM paboThI OObem B "acax MIPaKTUYECKON
MIOJITOTOBKU
O0beM 00pa3oBaTeNbLHON MPOTrpaMMbl YIeOHOMH 74 16
JUCIUILTAHBI
OcHoBHOE coep:kaHue 63 16
TeopeTuiyeckoe o0ydeHue 27 0
MPAKTUYECKHUE 3aHITUS 20 0
nabopaTopHbIC 3aHATHS 16 16
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlePKAHUE 11 0
(conepskaHue MPUKJIATHOTO MOTYJIsT)
9 0
TEOpeTu4ecKoe o0ydeHue
0 0
MPAKTUYECKHUE 3aHITUS
2 0

na60paT0pHHe 3aHATUA

[TpomesxyTounas arrectanus ough@epeHyuposantviii 3auem




3.2 TeMaTH4ecKHUii IVIaH U coAepKaHUe Y4eOHOH TMCIHUTIHHBI

Oo0Bem, akaj.

9 /B TOM
yuciie B
HaumeHnoBaHue Conepixanue yueOHOro Mmarepuana u Gopmbl dhopme Ko OK Kon ITP, JIP, MP,
pa3/iesioB U TeM OpraHu3anMu AeATeILHOCTH 00yYaAIIUXCS NMPaKTHYECKO
i
NMOATrOTOBKH,
aKai. 4
1 2 3
PA3JIEJI 1 OPTAHUYECKAS XUMMUS 24/6
Tema 1.1 Conep:kanue 2/0
IIpenmer oprannyeckoin | [IpenMeT OpraHMYECKOM XUMHUH: €€ BO3HHKHOBEHHE, 2/0 OK 01,0K 02,0K | ITP62,ITP69,JIP3,JIP5,JIP9,
xuMuu. Teopus pa3BHUTHEC W 3HAYCHUE B MOJYYCHUU HOBBIX BEIIECTB U 03,0K 04,0K JIP12,
CtpoeHus opraHuyeckux | MatepuaioB. CTpyKTypHbIE (HOPMYJIbI OPraHHMYCCKUX 05,0K 06, JIP13,JIP16,JIP17,JIP18,JIP
COCIMHCHUI BemecTs. ['omomnorusi, nzomepusi. XuMU4uecKasi CBS3b B 19,JIP23, JIP24, JIP25,
A.M.bytneposa, ee OpPraHMYECKUX COCIUHCHMSX - OJMHAPHBIC U KpPaTHBIC JIP26,J1P32,J1P34
OCHOBHEIC ITOJIOXKCHHUS | CBSI3H. [IpencraBnenue o KJIacCU(UKAIUN MP1,MP2 MP3,MP21
OpraHUYECKUX BEIIIECTB. Homenknarypa
OpraHMYECKHUX COEIUHEHMH (CUCTeMaThyecKas) M
TPUBHAJIbHBIC Ha3BaHMS BAKHEHIINX TpPEICTaBUTEIICH
KJIACCOB OPTaHUYECKHX BEIICCTB.
Tema 1.2 Conepxanue 10/2
Yraesogopoabl. AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTHYECKHUN PSI. 1/0 OK 01, OK 02, OK | IIP61,11P62,ITP63,I1P64,11

MertaH ¥ 3TaH - IPOCTENIINE NIPEICTABUTENIN ATKAHOB!
¢uznueckue u XUMHYECKHE CBOWCTBA (peakuuu
3aMELIEHUS] M TOPEHHA), HAXOXKJIEHUE B IPUPOJIE,
MOJIy4eHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHME, T'OMOJIOTUYECKUUN Ps.
OTWJIEH W NPONWIEH - NPOCTEHIINE MPEACTABUTENN

aIKeHOB: (M3WUeCKHe ¥ XUMHYECKHE CBOWCTBa
(peakiuu TUJPUPOBAHUA, rajoreHupPOBaHUs,
TUApaTallid,  OKHUCIEHHUS W MOJMMEpU3alun),

IMOJIYUYCHHEC U TIPUMCHCHUC.

03, OK 04, OK 05,

OK 06,0K 07,0K
08,0K 09

P69,ITP610,[TP612.
JIP20,JTP22,JTP25,JTP29, JTP
32,JIP34
MP1,MP2,MP3,MP4,MP7,
MP8,MP9,MP10,MP11,MP
12




Ankanuensl: OyramueH-1,3 u MerwnOyranuen-1,3:
CTPOEHUE, BAXKHEUIIME  XUMHUYECKHME  CBOMCTBA
(peakiust MOJIMMEPHU3AITUH ). [Tonyuenue
CUHTETUYECKOI0 KayuyyKa U PE3UHBI.

ANKMHBI: CcOCTaB M OCOOGHHOCTH  CTPOCHHSI,

TOMOJIOTUYECKUN psAld. AUETWIeH - NIpocTermunit
IIPEICTAaBUTEND  AJIKMHOB! COCTaB,  CTPOEHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBAa (peakmuu
TUAPUPOBAaHUSA,  TaJOrCHUPOBAHMUS,  TI'MApaTalllH,

TOpEHus), MOTyYCHUE U IPUMEHEHHE.

Apenbl. benson: cocrta, cTpoeHHe, (QU3NYECKUE U
XMMHAYECKHE CBOWCTBA (PEaKIMH TaJIOTCHUPOBAHUS H
HUTPOBAHU), MOJTy4YeHUe u pUMEHEHUE.
TokcuyHOCTH apeHOB. l'eHeTHueckass CBSA3b MEXIY
yIIAEBOJIOPOAAMHU, MPHUHAUICKAIIMMHA K Pa3TUYHBIM
KJIaccam.

[IpupoaHbie UCTOYHUKHU YTIeBOI0poaA0B. [Ipupoanbrit
ra3 u nomyTHele He(dTsHble Ta3pl. Hedts u ee
npoucxoxaenue. CrocoObl mepepaboTku HePTH:
MEPETOHKA, KPEKUHT (TEpMUYECKUH, KaTATUTUYECKHUI),
nuposu3. [IpoaykTel mepepa®oTku  HepTH, UX
NPUMEHEHHE B TPOMBIIUICHHOCTH W B  OBITY.
KaMeHHBIH yTrosib U POJIYKThI €r0 NepepadoTKH.

HpO(l)eCCI/IOHaJ'lLHO-Opl/leHTI/IPOBaHHOB COICPKAHUEC

1/0

IIpenenbHble YIJIEBOIOPO/IbI (amkaHbI u
nuKiIoankansl). [opeHne MeraHa Kak OAMH U3
OCHOBHBIX MCTOYHMKOB T€IUIa B IPOMBIIIJIEHHOCTH U
OobiTy. CBoilcTBa  HPHUPOJHBIX  YIIIEBOAOPOJIOB,
HaXO0XJACHHE B IPUPOJIE U IPUMEHEHHE AJIKAHOB;
HemnpenenpHbie (aqkeHbl, aJIKWHBI W AJIKATUEHBI) H
apoMaTHYeCcKHUe yrieBoaopoasl. ['opeHue aueruneHa
KaK MCTOYHHMK BBICOKOTEMIIEpATYpPHOIO IJIAMEHH JUIs
CBapKH M pE3KH METAJIOB.

1/0

OK 03

[1P61, P63, JIP12, JIP13,
JIP26, MP11, MP38,
MP39, MP46

B TOoM umciae npakTuyeckux M J1adOpaTOPHBIX
3aHATHH

8/2




[Tpaktrueckoe 3ansitue Ne 1. Ilomydenue sTHiieHa |
HW3YyYEHHUE ETO CBOWCTB

2/0

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06

I1P66, TTPGY, ITP610,
JIP16, JIP23, JIP2S,
JIP28,J1P29,

MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38

[Ipaktrueckoe 3anstre Ne2. CocrtaBieHUE Ha3BaHUM 2/0 OK 01, OK 02, OK I1P66, ITPG9, ITP610,
NpeJeNbHBIX  YITIEBOJOPOIOB 1O  (opMmyiaamM H 03, OK 04, OK 05, JIP16, JIP23, JIP25,
Ha3BaHUsAM. PemieHne  pacu€THBIX  3a7ad  Ha OK 06 JIP28,J1P29,
ompejienieHue  00bEMA,  KOJMYECTBA  HMCXOJHOTO MP1, MP4, MP12, MP16,
BellecTBa MP21, MP30, MP33,
MP38
[Ipaktnueckoe 3anarue Ne3. PemieHue 1nenoyex 2/0 OK 01, OK 02, OK I1P66, ITPGY, T1P610,
MpEBpaIICHUI Ha TEHETUYECKYI0 CBSI3b  MEXKIY 03, OK 04, OK 05, JIP16, JIP23, JIP25,
KJIacCaMH YTIJI€BOJOPOJOB. Pelienne pacyeTHbIX 3a1a4 OK 06 JIP28,JIP29,
[0 YPABHEHHSAM PEAKIUI C YHaCTUEM YIJIEBOJOPOJIOB. MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Jlaboparopuoe 3anstue Nel. VYrmeBomopoasl M HUX 212 OK 01, OK 02, OK | I1P63, ITPGS5, ITPG6, ITPGS,
MPUPOAHBIE HCTOYHUKH 03, OK 04, OK 05, 11P610, ITP611, ITPG12
OK 06 JIP12, JIP13,JIP20,
JIP23,J1IP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.3 Conep:xanue 6/2
Kucxopoconepiauue [IpenenbHble OAHOATOMHBIE CHOUPTBHL. MeTaHon H 2/0 OK 01, OK 02, OK | T1P61, ITP62, TTP63, I1P64,
"g)r:ﬂ“n“ﬂ:e::;e STAHON: CTPOGHHe, (W3MUECKHE M  XHMHYECKHE 03, OK 04, OK 05, | IIP69, TIP610, TIP612.
CBOMCTBa (peakUMU C AKTHUBHBIMM METaJIaMU, OK 06, OK 07, OK JIP20, JIP22,JIP25,
raJIOr€HOBOIOPOJIaMHU, TOpEeHHeE), IIPUMEHEHUE. 08, OK 09 JIP29,JIP32, JIP34

BonopoaHele cBs3M MEXIy MOJEKYJaMU CIHUPTOB.
JleiicTBue MeTaHOJla M JTaHOJA HA OpPraHu3M
YeJI0BEKA.

MP1, MP2, MP3, MP4,
MP7, MP§, MP9, MP10,
MPI11, MP12




MHoroaToMHEBIS CIIAPTHI. ITHICHTINKOJIb u
TJIMLIEPUH: CTPOCHUE, (UINYECKUE U XUMUYCCKUE
CBOMCTBa (B3amMoielicTBHE co HIEJIOYHBIMU
MeTaJUIaMH, Ka4YeCTBEHHAsl PEaKIlisl HA MHOTOATOMHbBIE
cnupThl). [lelicTBMe Ha  OpraHM3M  YeJIOBEKa.
[IpuMeHeHue riauiepuHa U STUICHTIIUKOJIS.

®deHoNI: CTPOCHHE  MOJICKYJbl, (u3uyeckue u
XUMHYECKHe  CcBoicTBa.  TokcuyHOCTH  (heHoIIa.
[Ipumenenue denomna.

Anbsierusl. dopmanbaeru, aneTanbAeTU!
CTpoeHHe, (U3NYECKUE U XUMHUYECKHE CBOWCTBa
(peakiuu OKHCJICHUS u BOCCTAHOBJIEHUA,

KaueCTBEHHbBIE PEAKIINH ), IOJyYEHHE U TPUMEHEHHE.
OnHOOCHOBHBIE TIpe/eNbHbIE KApOOHOBBIE KHCIIOTHI.
MypaBpuHass M YKCYCHas KHUCJIOTBI: CTPOCHHE,
¢usnyeckne W XHMMHYECKHE CBOICTBa (CBOICTBA,
oOmue ajis Kjacca KUCIOT, peakius dTeprudUKaIim),
norydeHue u npuMenenue. CTeapuHoBasi U OJICUHOBAS
KHCIIOTH KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT. Mpula Kak COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.

Cnoxuble 3(hupbl Kak HPOU3BOJHBIE KapOOHOBBIX
Kucnot. ['mapomu3  cnoxkHbeIX  dQupoB.  Kupsl
I'mppomnms KUPOB. [Ipumenenue KUAPOB.
buonoruueckas poib )KHPOB.

VYrneBojbl: cocTaB, KilacCU(PUKAIUS YriIeBOA0B (MOHO-
, - u MOJICaXapHU/IbI). ['mokoza  —
MPOCTEHIMIIMOHOCAaXapU: OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (PU3WYecKrne W XWMHUYECKHE CBOWCTBA
(B3auMoielicTBUE c TUAPOKCHUIOM meau(1D),
OKHCJICHUE aMMHaYHBIM  PAacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBNIEeHUE, OpOKEHUE TIIOKO3BI),
HaxO0KJICHHWE B IPUPOJIC, MPUMEHEHHE, OMOIOTHYECKas
poiib. @oTocunte3. DpyKTo3a Kak U30Mep TIIFOKO3bI.
Kpaxman u nemirono3a Kak HpUPOJIHBIE MOJUMEPHI.




Ctpoenne kpaxmana W Heutono3bl. dusnueckue u
XUMUYECKHE  CBOMCTBa  Kpaxmana  (TUApOJIU3,
KaueCTBEHHAs peaklysi ¢ HOIoM).

B ToM umcie mpakTHYecKMX M JIA00PATOPHBIX 4/2
3aHATUHI
[Ipaktuueckoe 3ansitue Ned. KauecTBeHHBIE peaklMu 2/0 OK 01, OK 02, OK [1Po66, ITPG9, ITP610,
OJIHOATOMHBIX, MHOT'OAaTOMHBIX CIUPTOB, YKCYCHOH 03, OK 04, OK 05, JIP16, JIP23, JIP25,
KHUCJIOTHI OK 06 JIP28,JIP29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
JlabopaTtopHoe 3ansitue No2. «KauecTBeHHBIE peakiuu 2/2 OK 01, OK 02, OK | I1P63, ITP0S5, ITP06, ITPGS,
Ha KUCJIOPOJICO/IEpKAIUE OPraHNYECKUE BENECTBAY. 03, OK 04, OK 05, I1P610, ITP611, ITP612
OK 06 JIP12, JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.4 Conep:kanue 4/2
A3oTconepxamme AMUHOKHUCIOTBI Kak aM(OTepHble OpTaHUYeCKue 2/0 OK 01, OK 02, OK | ITPo61, ITP62, ITP63, I1P64,
opraHuveckKue coequHennss. Pu3nyeckrne M XUMHYECKHE CBOMCTBA 03, OK 04, OK 05, 11P69, 11P610, ITP612.
coeTUHEHHSsI. aMUHOKHCIIOT (Ha IpUMepe TNKIKMHA). bruonorunueckoe OK 06, OK 07, OK JIP20, JIP22,JIP25,
3HaYeHHEe aMHUHOKHUCIIOT. IlenTuasbl. 08, OK 09 JIP29,JIP32, JIP34
benkn kak  NOpUpPOAHBIE  BBICOKOMOJIEKYJISPHBIC MP1, MP2, MP3, MP4,
coequHeHus. llepBuuHasi, BTOpUYHAS W TpPETHYHAS MP7, MP§, MP9, MP10,
CTpyKTypa OenakoB. XHUMHUYECKHE CBONCTBA OEJIKOB: MPI11, MP12
TUAPONH3, JACHATYypalus, KaueCTBCHHBIC PEaKIMH Ha
OenKu.
DKCNepUMEHTATBHBIE METOIbI U3yUEHHUS BEIIECTB M MX
MpeBpaIIeHUI: HaOJII0ICHUE il OIIMCaHHUE
JIEMOHCTPAIIMOHHBIX OTBITOB: JICHATyparusi OeTKOB
MIPU HarPEeBaHUU, [[BETHBIE PEAKIIMH OCIIKOB.
B ToM yunciie MpakTHYeCKUX U J1A00PaTOPHBIX 2/2

3aHATHH




JlabopaTtopHoe 3ansatue Ne3. «KauecTBeHHBIC peaKINH
Ha a30TCoepKalllie OpraHMueCKHUEe BELIECTBAY.

212

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06

I1P63, TIPGS, ITP66, I1P6S,
I1P610, ITP611, ITP612
JIP12, JIP13,J]1P20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,

MP46
Tema 1.5 Conep:xkanue 2/0
Bbicokomouiekyasipabl | OCHOBHBIC TOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX 2/0 OK 01, OK 02, OK | I1P62, ITP63, ITP05, ITPG9,
€ CoeJIMHeHHUsI. COEIMHEHUIT: MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO, 03, OK 04, OK 05, I1P610, ITP611,
CTENEHb TMOJUMEPHU3ALUU, CPEAHSS MOJICKYJIIpHas OK 06, JIP2, JIP3,JIPS, JIP9,JIP20,
macca. OcHoBHbBIC METOIbI CHHTE3a JIP27,J1P28,J1P29,J1P32,
BBICOKOMOJIEKYJISIPHBIX COCMHEHUH - MOJUMEpU3ALUS MP2, MP3, MP4, MP7,
M TIOJIMKOHACHC AL, MP9, MP10, MP11, MP24
PA3JIEJI 2 OBIIIAS 1 HEOPTAHUYECKAS XUMM S 52/10
Tema 2.1 Conep:kanue 8/0
CtpoeHue aToma. XUMHUECKUH 31eMeHT. AToM. Slapo aTtoMa, U30TOIIbI. 4/0 OK 01, OK 02, OK | IT1P61, ITP66, ITPG9, 11P611
Ilepuonnyecknii 3aK0H | DNeKTpoHHAs 000J0YKAa. ODHEPreTHYecKHe YpOBHH, 03, OK 04, OK 05, | JIP2, JIP3,JIP5, JIP9,J]1P24,
u [lepnoanueckasn MOTypPOBHU. ATOMHBIE OpOUTAIH, S-, P-, 0- SITEMEHTHI. OK 06, OK 07, OK JIP25, JIP26, JIP32
cHCTeMa XUMHYeCKHX | OcoOEHHOCTH  pacmpeleiieHHs  JIEKTPOHOB IO 08, OK 09 MP2, MP4, MP9, MP10,
3jaemenToB JI.HA. opOUTaNsIM B aromMax »3JEMEHTOB IEPBBIX YETHIPEX MP16, MP21,
MenpaeieeBa. MEePHOJIOB. DIEKTPOHHASL KOH(UTYpAIIHs aTOMOB. MP22 MP24, MP26,MP28,
[lepuonnueckuit 3akon u I[lepumonuueckas cucrema MP30,MP38,MP39, MP46
xumuueckux dyemeHtoB J[.M. MenneneeBa. CBs3b
MIEPUOIMYECKOro 3akoHa M Ileprogmyeckoil cucTemsl
xumuueckux anemeHtoB  J[.M. Menaeneesa ¢
COBPEMEHHOM Teopuen CTPOEHUSA aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKUX
3JICMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX
BEIIECTB [0 TpynmaM © T[epuojaM. 3HaueHUe
MIEPUOINYECKOT0 3aKOHA B PA3BUTHHU HAYKH.
B TOM 4mciae npakTHYecKMX M JIAa00OPATOPHBIX 4/0
3aHATHH
[Ipaktnueckoe 3anstue NoS. Pemienue npakTHuecKuX 2/0 OK 01, OK 02, OK I1P66, ITPG9, I1P610,




3aJaHuil Ha COCTaBJICHHE JJICKTPOHHO-TpaPUUECKUX
dbopMyIt ar1eMeHTOB 1—4 TeprooB.

03, OK 04, OK 05,
OK 06

JIP16, JIP23, JIP25,
JIP28,JIP29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,

MP38
IIpodeccHnoHATHHO-OPHEHTHPOBAHHOE CO/IEP:KAHIE 2/0
[Ipaktnueckoe 3anstue Ne6. PemieHue mnpakTHKO- 2/0 OK 01, OK 02, OK I1P66, ITPG9, ITP610,
OPUEHTHUPOBAHHBIX  TEOPETUYECKHX  3aJaHUi  Ha 03, OK 04, OK 05, JIP16, JIP23, JIP25,
XapaKTEePU3aALUIO XUMHUYECKUX 3JIEMEHTOB OK 06 JIP28,J1P29,
«MeTalsIM4yecKMe W HEMETaJJWYeCKHe CBOMCTBA, MP1, MP4, MP12, MP16,
ANEKTPOOTPHUIATEILHOCTh U CPOJICTBO K AJIEKTPOHY MP21, MP30, MP33,
XHMHYECKHX DJJIEMEHTOB B COOTBETCTBHE C HX MP38
JJICKTPOHHBIM ~ CTPOCHHEM W  IIOJIOKEHHWEM B
MEPUOJNYCCKON CHUCTEME XHMHYECKHX JJICMEHTOB
.. MennaeneeBay.
Tema 2.2 ConepxaHue 4/0
Crtpoenue BemecTBa. | Bujpl XuMUYECKO# CBs3U (KOBaJCHTHAS HETIOISAPHAS U 2/0 OK 01, OK 02, OK | ITP61, ITP66, ITPG9, ITP611
XuMuueckasi CBf3b. MOJISIpHAsi, HWOHHAs, MeTauIMdeckas). MexaHU3MbI 03, OK 04, OK 05, | JIP2, JIP3,JIPS, JIP9,JIP24,
o0pa3oBaHMs  KOBJICHTHOM  XUMHUYECKOW  CBS3HU OK 06, OK 07, OK JIP25, JIP26, JIP32
(oOMeHHBI UM JOHOPHO-aKUENnTOpHBIN). BomopogHas 08, OK 09 MP2, MP4, MP9, MP10,
CBA3b.  BasleHTHOCTb.  DNEKTPOOTPULATENBHOCTb. MP16, MP21, MP22,
Crenenb okuciieHus. MOHBI: KATHOHBI U aHHOHEI. MP24, MP26, MP28,
Bemectsa  MOJIEKYJISIPpHOTO M HEMOJEKYJISPHOIO MP30, MP38, MP39,
CTpOEHHUs. 3aKOH TIIOCTOSIHCTBA COCTaBa BEIECTBA. MP46
Tunel KPUCTAITMYECKUX PEIIETOK. 3aBUCHMOCTD
CBOMCTBA BEIIECTB OT THIIA KPUCTAJUIMYECKOU
PEIIEeTKH.
IIpodeccnoHATBHO-OPHEHTHPOBAHHOE COIEPKAHNE 2/0
PaznuuHple  THUOBI  KPUCTAIMYCCKUX  PEIIETOK: 2/0

KyOWdecKkas, TeKcaroHajgbHas, TeTparoHajbHas W
Ipyrue. 3aBUCUMOCTh (PH3UYECKUX M XHUMHYECKHX
CBOWMCTB MAaTepuaJoB OT THUIA KPUCTALUIMYECKON
peuieTkd.  BnusHME  CTPYKTyphl  pELIETKH  Ha
MEXaHUYECKYIO MPOYHOCTh Marepuana, ero
AJIEKTPUYECKYIO IPOBOJIUMOCTD, TEIUIONPOBOAHOCTD U




JpyTrye XapaKTepUCTHKHU.

Tema 2.3 Conepxanue 2/0
JucnepcHbie cucremsbl | JlucnepcHple  cuctembl.  KoJlOWaHBIE  CHCTEMBI. 1/0 OK 01, OK 02, OK | ITP61, ITP66, ITPG9, ITPG11
U paKkTOpHI NX Hctunnbie pactBOpbl. PacTBOopenue kak (U3HUKO- 03, OK 04, OK 05, | JIP2, JIP3,JIPS, JIP9,JIP24,
YCTOHYHUBOCTH XHUMHAYECKHM MpoIiecc. PacTtBOpBHI. CriocoObl OK 06, OK 07, OK JIP25, JIP26, JIP32
MIPUTOTOBJIEHUSA pacTBOpOB. PactBopuMoOCTS. 08, OK 09 MP2, MP4, MP9, MP10,
MaccoBas 105151 pacTBOpeHHOro BemiecTBa. [IpenenbHo MP16, MP21, MP22,
JIONYCTUMBIE KOHIIEHTPAUUM M HMX HCIOJIb30BAHUE B MP24, MP26, MP28,
OIICHKE JKOJIOTHYECKOH 0e30IacHOCTH. MP30, MP38, MP39,
Krnaccudukanus TUCHIEPCHBIX CHUCTEM IO COCTaBy. MP46
Crtpoenue u (HakTOpbl YCTONYMBOCTH JAHMCIIEPCHBIX
cucteM. Pacno3HaBaHWME HCTUHHBIX  PacTBOPOB,
KOJUIOM/IHBIX PacTBOPOB U TPyOOJUCIIEPCHBIX CHUCTEM.
Crpoenue wmunemibl. PaccemBanue cBera Ipu
MPOXOKJICHUH CBETOBOTO IIy4Ka dYepe3 ONTUYECKU
HEOTHOPOIHYIO cpeny  (ddexkra  Tunmans).
HccnenoBanue CBOWCTB JHUCIEPCHBIX CHUCTEM LIS MX
UICHTH()UKAIIH.
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 1/0
PemreHre mpakTUKO-OPUEHTUPOBAHHBIX  PACUYETHBIX 1/0 OK 03 [1PG1, P63, JIP12, JIP13,
3aJlaHui Ha JUCIIEPCHBIC CHUCTEMBI, HCIOJIb3yeMbIC B JIP26, MP11, MP38,
OBITOBOM W  TPOU3BOJCTBEHHOW  JI€ATEIHHOCTHU MP39, MP46
YeJIOBEKa, C MO3UIIMHA DKOJOTHYECKON 0e30MacHOCTH
MOCNEACTBUM ¥ TPaMOTHBIX pEIIeHUH mpodiem,
CBSI3aHHBIX CO CTPOHMTEIHCTBOM.
Tema 2.4 Conepxanue 10/2
Kaacenpurkanus Kucnotsl kak >IeKTPOIUTHI, UX KiIaccU(UKALUS TI0 2/0 OK 01, OK 02, OK I1P63, I1P64, ITP65,
HEOPraHUYeCcKHX pa3IUUYHBIM ~ TpU3HAKaM. XHWMHUYECKHE CBOWMCTBA 03, OK 04, OK 05, I1P69,ITP610, TTP611,
COCJUHEHMIA. KHCIIOT B  CBET€ TEOPUM  DIEKTPOIUTHUECKOMN OK 06, OK 07, OK [1P612
JTMCCOITHAITHAH. Ocobennoctu B3aNMOJICHUCTBHS 08, OK 09 JIP2, JIP3,JIP9,

KOHILICHTPUPOBAaHHOM CEpHOM M Aa30THOW KHCIIOT C
MeTaisaMu. OCHOBHBIE CITOCOOBI MOJTYy4YEHUS KUCIOTHI.
OcHOBaHMsI Kak 3JIEKTPOJIUTHI, UX KiIaccu(UKanus 1o
pa3IMYHBIM  TNpHU3HAKaM. XHMHYECKHE CBOMCTBA
OCHOBAaHUN B CBETE TEOPUHU DIEKTPOJIUTHYECKOU

JIP13,JIP20, JIP24, JIP25,
JIP26,JIP27, JIP28, JIP29,
JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21, MP22,




nuccouuanuu. PasnoskeHue HepacTBOPUMBIX B BOJE
ocHoBaHMU.  OCHOBHBIE  CIIOCOOBI  TOJYYEHHUS
OCHOBaHUM.

Comu xak s3nexTpoiautbl. Conu cpeaHue, KHUCIbIE U
OCHOBHbIE. XHMMHYECKHM CBOWCTBA COJIEH B CBETE
TEOPUU DIIEKTPOJUTHUECKON auccoruanuu. CrocoObl
MOJy4YEeHUS COJIEH.

IM'maponus coJiei. Coneobpa3yroriue u
HecoJieo0pa3yolre OKCH/IBI. OcHoBHbIE,
aMmQOTepHble W KHCIOTHBIE OKCHJBL. 3aBUCHMOCTb
Xapakrepa  OKCHUJa OT  CTENEeHH  OKHUCICHHS
00pa3ylomiero ero Meramuia. XMMHUYECKHE CBOMCTBa
okcuioB. [lomyueHne okcuaoB.

XapakTepucTHUKa  COCTaBa, CTPOEHHS,  CBOWCTB,
MOJIyYeHUsT ¥ TPUMEHEHHUS OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COCIMHEHUH: OKCHIOB, KHCIOT,
OCHOBaHU# U coineil. HoMeHkaTypa HEOpraHUYECKUX
BEIIeCTB. [ 'eHeTHyeckass CBSI3b HEOPTaHUYECKUX
BEIIECTB, MPUHAATEKANTUX K PA3TUYHBIM KJIacCaM.

MP26, MP28, MP30,
MP46

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJIePKAHUE 2/0
OU3NKO-XMMUYECKHE  CBOWCTBA  HEOPTaHMYECKHUX 2/0 OK 01, OK 02, OK I1P03, I1P64, I1P65,
BEIIESCTB. XMMUUYCCKHE CBOMCTBA OCHOBHEIX KIJIACCOB 03, OK 04, OK 05, I1P69,11P610, TTP611,
HEOPraHUYeCKHX BEIMIECTB (OKCHUIOB, THIPOKCHIIOB, OK 06, OK 07, OK [1P612
KHCIIOT, CONiel U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH 08, OK 09 JIP2, JIP3,JIP9,
CBOWCTB MPOCTHIX BEUIECTB, BOJOPOAHBIX COCTUHEHUH, JIP13,JIP20, JIP24, JIP25,
BBICILIUX OKCUIOB U TUAPOKCUIOB. JIP26,JIP27, JIP28, JIP29,
JIP34
MP2, MP4, MP7, MP8,
MP9, MP16, MP21, MP22,
MP26, MP28, MP30,
MP46
B TOM umciae npakTHYecKMX M JIAa00OPATOPHBIX 6/2
3aHATHH
[Ipaktuueckoe 3anstue No7. PemieHue npakTHueCKUX 2/0 OK 01, OK 02, OK I1P66, ITPG9, I1P610,

3aJlaHuil 10  Kjaccu(UKalMM, HOMEHKIAType |

03, OK 04, OK 05,

JIP16, JIP23, JIP25,




XUMHUYECKUM (opMysaM HEOPraHMYECKHX BEILIECTB
pa3IMyYHbIX KJIAaccoB (yrapHbIil ra3, YIVIEKMCIBIA ras,
aMMMaK, TlalleHas W3BEeCTb, HErameHas H3BECTb,
IIUThEBAsl CO/JA M JIPYIUX): Ha3bplBaTb M COCTAaBIATh
GopMysIbl  XUMHYECKHMX  BEIIECTB,  ONpPENENTh
IIPUHAIICIKHOCTD K KJIACCY.

OK 06

JIP28,J1P29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38

[Ipaktrueckoe 3ansTue Ne8. CocTaBieHUE ypaBHCHHM 2/0 OK 01, OK 02, OK I1P66, ITPG9, ITP610,
peaxiuii Ha TUAPOIIUA3 COJICH. 03, OK 04, OK 05, JIP16, JIP23, JIP25,
OK 06 JIP28,J1P29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
JlaGopaTopnoe 3ansatue Ned. «MnmeHtudukanus 212 OK 01, OK 02, OK | IIP63, ITPGS5, ITP66, ITPGS,
HEOPraHWYECKUX BEIIECTB C MCIIOJIb30BAaHUEM HX 03, OK 04, OK 05, 11P610, ITP611, ITP612
(hUBUKO-XUMHUYECKUX CBOICTB, XapaKTEPHBIX OK 06 JIP12, JIP13,JIP20,
Ka4yeCTBEHHBIX peakuui. KadecTBeHHBIE peakuuu Ha JIP23,J1P27, JIP29
cynbdar-, KapOOHAT, CUIIUKAT- U XJIOPHI-aHUOHBI MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 2.5 Conep:xxanue 10/0
XuMnuyeckue peakumu. | Xumudeckas peakiusa. Kmaccuduxanus XUMHUYECKUX 4/0 OK 01, OK 02, OK | IIP63, I1P064, 11P6S, I1PG9,
CkopocTh XMMHYECKOH | peakiuii B HEOPraHUYECKON W OpPraHu4ecKOW XHUMUHU. 03, OK 04, OK 05, I1P610, ITP611, ITPG12
peakuuu. XuMHYeCKoe | 3aKOH  COXpaHEHUsT  MacChl  BEIECTB,  3aKOH OK 06, OK 07, OK JIP2, JIP3,JIP9,
paBHOBecHe COXpaHEHUs M  IPEBPALLEHHUS  DHEPruu  IIpHU 08, OK 09 JIP13,JIP20, JIP24, JIP25,
XUMUYeCKUX peaknusx. CKOpPOCTh peakiuu, ee JIP26, JIP27, JIP28, JIP29,
3aBHUCHUMOCTh OT pazNUYHBIX (akTopoB. OOpaTHMbIe JIP34
peakuun. XuUMHUYeCcKoe paBHoBecue.  DakTopsl, MP2, MP4, MP7, MPS,
BIIMSIIOIIME HA COCTOSIHUE XUMHUYECKOTO PABHOBECHS. MP9, MP16, MP21, MP22,
[Mpunmun Jle Illatenve. IlOHATHSA: «OKHUCIHMTENBY, MP26, MP28, MP30,
«BOCCTAaHOBHUTEIIb», «OKUCICHHUEY», «BOCCTAHOBIICHUEY, MP46
«OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKITUN» | UTIBI
XUMUYECKUX pEaKUM 10 M3MEHEHHIO CTElEeHU
OKHCJICHUS XUMHYECKUX 3JIEMEHTOB.
B TOM 4mcie npakTHYecKMX M JIAa00OPATOPHBIX 6/0




3aHATHH

[TpakTuueckoe 3ansarue Ne9. KonmndyecTBeHHBIE 2/0 OK 01, OK 02, OK I1P66, ITP69, I1P610,
OTHOIIEHHUS B XUMHHU. OCHOBHBIE KOJNYECTBEHHBIE 03, OK 04, OK 05, JIP16, JIP23, JIP25,
3aKOHBI B XUMHUH U PACUETHI IO YPAaBHEHUSAM OK 06 JIP28,J1P29,
XUMHUYECKUX PEaKITUH. MP1, MP4, MP12, MP16
MP21, MP30, MP33,
MP38
[Tpaktrueckoe 3anstue NelO. Pacuer ckopocTeit 2/0 OK 01, OK 02, OK I1P66, ITPG9, ITP610,
XUMHUYECKOHN peakiuu. YTpaKHeHHs Ha CMEIICHUE 03, OK 04, OK 05, JIP16, JIP23, JIP25,
XHMHYECKOI0 paBHOBECHS. OK 06 JIP28,J1P29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
[Tpaktrueckoe 3anstue Nell. CocraBieHue 2/0 OK 01, OK 02, OK I1P66, ITPG9, T11P610,
ypaBaeHnit OBP MeTo0M a51ekTpoHHOTO OaaHca. 03, OK 04, OK 05, JIP16, JIP23, JIP25,
Onpenenenyue OKUCIUTENEH U BOCCTAHOBUTEIICH. OK 06 JIP28,J1P29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 2.6 Conep:xxanue 6/2
DJIEKTPOJMTHYECKAsl | DJeKTpoinuTHueckass guccoruanus. CuibHBIE W 4/0 OK 01, OK 02, OK | IIP62, ITPG3, 11P64, ITP6S5,
JUCCOLMAIUS cnabpie snekTponuThl. Cpena BOAHBIX PacTBOPOB 03, OK 04, OK 05, I1P69, I1P610, TTPG11,
BEIIECTB: KHCJas, HEUTpaibHas, lIenoyHas. Peakuun OK 06, OK 07, OK 11P612
HOHHOro oOmeHa. MaccoBas [0l BelIeCTBa B 08, OK 09 JIP2, JIP3,JIP9,
pactBope. JIP13,JIP20, JIP24, JIP25,
JIP26, JIP27, JIP28, JIP29,
JIP34
MP2, MP4, MP7, MP8,
MP9, MP16, MP21, MP22,
MP26, MP28, MP30,
MP46
B TOM umciae npakTHYecKMX M JIAa00OPATOPHBIX 2/2

3aHATUH




JlabopaTtopHoe 3ansTre No5 «THUITbl XUMHUYECKUX
peakiuii”.

HccnenoBanue TUIoB (MO COCTaBY U KOJIUYECTBY
MCXO/HBIX M 00pa3yIoUINXCs BEIIECTB) U MIPU3HAKOB
XUMHUYECKUX peakuuii. Peakuuu noHHoro oOMeHa.
HcnbiTanue pacTpoB cojied HHIUKATOpaMu

212

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06

I1P63, TIPGS, ITP66, I1P6S,
I1P610, ITP611, ITP612
JIP12, JIP13,J]1P20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,

Tema 2.7
MeTauibl.
Hemetanasl. O0mmue
CIoco0bI MOJTy4eHHu s
METAJIOB

MP46
Conep:xxanue 10/6
Metaubl. Tlonoxxenue MetaioB B llepuoamyeckoit 2/0 OK 01, OK 02, OK | IIP62, ITPG3, ITP64, ITPGS,
cuctemMe xummudeckux sjeMeHtoB J[.M. Menneneesa. 03, OK 04, OK 05, 11P69, I1P610, I1P611,
Oco0OeHHOCTH CTpOEHHUS DSJIEKTPOHHBIX 000JI04eK OK 06, OK 07, OK I1PG12
atoMoB MeTauioB. OOmue @u3nyeckrue CBONCTBA 08, OK 09 JIP2, JIP3,JIP9,
MeTtaiuioB. CrjiaBbl METAJUIOB. DJIEKTPOXUMHYECKUN JIP13,JIP20, JIP24, JIP25,
PSAI HATIPSIKEHUN METaJIOB. JIP26, JIP27, JIP28, JIP29,
XUMHYECKHE  CBOMCTBA  BaXKHEUIIMX  METaJJIOB JIP34
(HaTpuii, KaJIUH, KaJbLUNA, MarHUH, aIFOMUHUHN, [TUHK, MP2, MP4, MP7, MPS,
XPOM, KEJe30, MEJIb) U UX COCTUHEHUM. MP9, MP16, MP21, MP22,
OO6mwme crocoObl ToydeHus: MeTayioB. [IpuMenenue MP26, MP28, MP30,
MeTauloB B ObITYy U TexHuke. Hemeramnsl. [lonoxxenue MP46
HeMmeTauioB B Ileproanyeckol cucTeMe XUMHYECKHX
snementoB JI.MI. MengeneeBa M OCOOCHHOCTH
CTpoeHust aToMOB. PU3HUECKNE CBOMCTBA HEMETAJIIOB.
AnnoTponus HEMeTauloB (Ha MpUMeEpe KHCIOpoJa,
cepsl, hocdopa u yriepoa).
XHUMHUYECKHE CBOMCTBAa BaXHEHIIMX HEMETAJIJIOB
(ramoreHoB, cepbl, a3oTa, Qocdopa, yriepoaa u
KpeMHUs) u ux COCIMHEHUIN (okcumI0B,
KHCJIOPOJICOACPIKAITIX KHUCJIOT, BOJIOPOHBIX
COCIMHEHMI).
[IpumeHneHne  BaXHEHWIIMX  HEMETAUIOB M HX
COEJIMHEHUH.
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHNE 2/0
JlaTb XapakTEepUCTUKY 53JeMeHTaM (cepebpo, Meb, 2/0 OK 03 [1PG1, ITPG3, JIP12, JIP13,




ATFOMUHHN ) Kak MeTaJlJlaM c BBICOKOM
AJEKTPONPOBOJIHOCTbIO.  3HAYEHME  METaIOB U
HEMETAIZIOB B MPHUPOAEC U IKU3HEAEATEIbHOCTH
yesioBeka U opraHu3moB. Koppo3usi MeTaioB: BUIbI
KOPpO3H1H, CIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UH.
Uepnas u uBetHas wertamutyprus. Ilpaktudeckoe

IIPUMEHCHUC BJICKTPOJIN3a JJIA IMOJTYYCHUS IICITOYHBIX,
IIEJI0YHO3EMEIbHBIX METAUIOB M amtoMuHHA. CTEKIIO
" CWJIMKAaTHas IMPOMBIIIJIICHHOCTD.

JIP26, MP11, MP38,
MP39, MP46

B TOM 4uHcie NpakTHYeCKHX H JA0OPaATOPHBIX
3aHATHH

6/6

Jlaboparopuoe 3anstue Ne6. KauecTBeHHbIE peakiuu
Ha KaTHOHBI METAJLJIOB.

212

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06

T1P63, T1P65, T1P66, T1P6S,
IP610, TIP611, TIP612
JIP12, JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46

JIaGoparoproe 3anatue Ne7. Kopposus MeTaymuioB u
CIOCOOBI 3aIIUTHI OT KOPPO3HH.

212

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06

[1P63, [1P65, I1P66, T1P6S,
IP610, TIP611, TIP612
JIP12, JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP186,
MP21, MP30, MP33,
MP46

JIaboparopHoe 3aHATHE Ne8 UccnenoBanue
(GUBUYECKUX W XHMHYECKHUX CBOWCTB METALIOB H
HEMETAJUIOB.

2/2

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06

I1P63, TIPGS, ITP66, I1P6S,
[1PG10, ITP611, [TPG12
JIP12, JIP13,J1P20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,




MP46

Tema 2.8 Conepxanue 2/0

XHUMHUA U )KU3Hb Ponr xuMum B  oOecHeyeHMH 3KOJOTMYECKOH, 1/0 OK 01, OK 02, OK | IIP61, ITPG3, ITP6S5, ITPGY,
SHEPreTHYECKON ¥ MUIIEBOW OE30MaCHOCTH, Pa3BUTUHI 03, OK 04, OK 05, I1P610, ITP611, ITP612
MenuiuHbl. [loHsTHE 0 Hay4YHBIX METOAAaX MO3HAHUS OK 06, OK 07, OK | JIP2, JIP3,JIPS, JIP9,JIP12,
BEIIECTB M XUMHUYECKUX peakuuid. [IpencraBienus oo 08, OK 09 JIP13,JIP20, JIP22,J1P23,
o0IMX  HAyYHBIX MPHUHIHUIAX  POMBIIUICHHOTO JIP24 JIP25, JIP26,J1P27,
IIOJIyYEHUsl Ba)KHEWIIMX BellecTB. UenoBeKk B MHpe JIP28,JIP29, JIP32
BEIIECTB M MAaTEpPUAJIOB: BAXKHEHIINE CTPOUTEIbHbBIC MP1, MP2, MP3, MP4,
MaTepHualibl, KOHCTPYKUHOHHBIE MaTepHUalbl, KpPaCKH, MP7, MP§, MP10, MP11,
CTEKJIO, KepaMHuKa, MaTepuasibl Uil AJICKTPOHUKH, MP13, MP16,
HAaHOMAaTepHuaabl, OPraHUYECKHUE W MHUHEPAIbHbBIC MP21,MP22, MP24,
ynobpenusi. Xumus U 370pOBbE UEIOBEKa: MpaBuiia MP26, MP28, MP30,
HCIIOJIb30BAaHHUs JIEKAPCTBEHHBIX IIPENapaToB, IIpaBuia MP33, MP36, MP39,
0€30IacHOTO HCIIOJIB30BAaHUS TIPEIapaToB OBITOBOM MP45
XMMHH B TIOBCETHEBHOM KU3HU.
IIpodeccnoHabLHO-OPHEHTHPOBAHHOE COIePKaHUE 1/0
Pemenne MIPaKTUKO-OPUEHTUPOBAHHBIX 1/0 OK 03 I1Po1, ITP63, JIP12, JIP13,
TEOPEeTUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, JIP26, MP11, MP38,
MoJTy4eHue U 0€3011acCHOE HCIIOIb30BAHUE BAKHEHTITNX MP39, MP46
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOMN
JIeATEIIbHOCTH YeIIOBEKA.
OO6mme mpeacTaBieHUs O MPOMBIIUICHHBIX CIOCO0ax
MOYyYEHUsI XUMHYECKHUX BEHIECTB (HAa TpUMEpE
MPOM3BOICTBA CEPHON KHCIIOTHI).
[Ipo6nema 0TX0/10B U NOOOYHBIX NPOAYKTOB.

IIpome:kyTouHas arrecranus AU gepeHuMpoOBaHHbIN 3a4eT
Bcero: 74/16




3.3 IlepeyeHb 1a00pPaTOPHBIX U NPAKTHYECKUX 3aAHATHI

Tempbl 12a00paTOPHBIX U (WIH) NPAKTUYECKUX
3aHATHI

Kparkoe conepkanue/ onucanue (uejb padoTbl)

Cnennaau3upoBaHHoe 000py/10BaHue,
TeXHHYEeCKHe CPeCTBA, MPOrpaMMHOe
o0ecnieyenue (Mpu HEOOXOTUMOCTH)

Paznea 1. OPTAHUMYECKASA XUMMUSA

HpaRanecmle 3aHATHSA

[Ipaktnueckoe  3anstue  Nel. Ilonmyuenue | [lomydyenne B mnabopatopum dTuiaeHa peaknueid | [IpoOupku, mpoOka ¢ ra300TBOIHON
JTUJICHA U U3YYEHHUE €r0 CBOWCTB aeryapatanueii cnupTtoB. V3ydeHHe XMMHUYECKHX | TpyOKOH, IITaTUB, CIUPTOBAs FOpEJKa,
CBOMCTB ATHJIEHA JIEUCTBUEM 3TUJIEHA HA OPOMHYIO | CIIMYKH, 3TUJIOBBIN CIUPT,
BOAY, IOAKUCIEHHYIO pPacTBOpPOM I€pMaHIraHaTa | KOHLIEHTPUPOBaHHAs cepHas KUCIOTa,
KaJIusl. Mecok, OpoMHasi BOJia, pacTBOP
Henu paboThI: [IepMaHraHaTa Kajaus
1. HayunThcs mosty4yars 3THIIEH;
2.Hayuutbcs OIIpEEIATh ¢duznueckue U
XUMHUYECKHUE CBOMCTBA ATUJICHA.
3.YMeTp mnoATBEpKAAaTh MPOLECCHl ypaBHEHUSMU
peaKIuid.
[Ipaktrueckoe 3ansarue Ne2. Cocrasienue | ['omonorus, nuzomepus. [IpencraBnenue o Ta6muma /.. MenpaeneeBa, Tadnuna

Ha3BaHUI yraeBoJOpoJOB Mo ¢opMylaM u
Ha3BaHMsSM. PemieHue pacy€THbIX 3ajad Ha
ornpeneneHue o0bEMa, KOJIMYECTBA HCXOJHOTO
BEILIECTBA

KJ1acCU()UKALMU OPraHMYECKUX BEIIECTB.
HomeHnkiiatypa opraHn4eckux CoequHEHUN
(cucTemaruyeckasl) 1 TPUBHUAIbHbBIE HA3BaHUS.
Hemu paboThr:

1.HayuuTtbcst cocTaBisTh GOPMYIIbI YTIEBOJOPOIOB;
2. Hayuutbces pemiaTh pac4€THbIE 331a4U 110
YPaBHEHUSIM peaklMii peBpalicHus
YTIIEBONOPOJIOB;

3. HayuuTscs pemath pacu€THbIe 3a/1a41 Ha 00bEM
BEIIECTBA, MAaCCy, KOJIMYECTBO BENIECTBA.

TOMOJIOTHYECKOTO psijia TIPEeIeIbHBIX
YTJIEBOJIOPOIOB.

[Ipaktnueckoe 3anarue Ne3. PemieHue nenouex
IpEeBpaIeHU Ha TE€HEeTHYECKYIO CBSI3b MEXIY
KJIacCaMM YTJIEBOJOPOJOB. PenieHne pacdeTHbIX
3alad MO0 YpPaBHEHHUSM peakuuid C y4dacTHEM
YIJI€BOIOPOIOB.

I'omonorus, nzomepus. Ilpencrasnenue o
KJIacCU(UKALIUY OPTaHUYECKUX BEILIECTB.
Homenknarypa opraHMuecKkux COeqUHEHUN
(cucremaTuyeckas) U TpUBHAJIbHbIE HA3BAHUS.
Lenu paboThI:

1. 3akpenuThb MoJIyueHHbIE PaHEE TEOPETHUECKHE
IPEJCTABICHUS O TUIIAX XUMHUECKUX PEaKIIUH,

Ta6auna J.U. Menneneesa, Tabnuia
TOMOJIOTHYECKOTO Psiia HeTPeAeTbHBIX
yTIIEBOIOPOIOB




MEXaHU3MaxX MX MPOTEKaHUs Ha PUMEPE
XUMHYECKHUX CBOMCTB aJIKCHOB, AJIKUHOB, TUECHOBBIX
YTJIEBOJAOPOIOB;

2. Pa3BuBaTh HABBIKKH COCTABIICHUS HAa3BaHUM
BEILIECTB, CTPYKTYPHBIX (POPMYIT H30MEPOB.

3. Hayuuthcs pemars pacy€THbIC 3a4a4u 110
YpaBHEHUSIM PEAKIUM C YHaCTUEM YTIIEBOJOPOJIOB.

[Ipaktuueckoe 3anstue Ne4. KauecTBeHHBIE
peakuuu OJIHOAaTOMHBIX, MHOI'0aTOMHBIX
CIIUPTOB, YKCYCHOM KHUCIJIOTBI

OmnpeneneHne KaYeCTBEHHBIX peakluii Ha
OJIHOATOMHBIE U MHOTOATOMHBIE CITUPTHI.
HccenenoBanue CBOMCTB YKCYCHOM KUCIIOTHI.

emu paboThI:

1. [Ipoaenare Ha NpaKTUKE KaU€CTBEHHBIE PEaKuu
MpeiedbHBIX OJHOATOMHBIX U MHOTOAQTOMHBIX
CIUPTOB;

2. UccnenoBaTh XUMHUYECKUE CBOWCTBA KAPOOHOBBIX
KHUCJIOT Ha IPUMEPE YKCYCHOM (3TaHOBOM ) KUCIIOTHI.
3.YMeTh NoATBEpKaaTh MPOLIECCHl YPABHEHUSIMU
peaKuuid.

[Tpobupku, ciupTOBKA, AepKATENb IS
IPOOUPOK, CIIMPAJIb U3 METHON IIPOBOJIOKH,
LINaTesb A CyXUX BELECTB, 3TUIOBbII
CIIUPT, IIIULEPUH, YKCYCHAas KMCIIO0Ta,
TUJIPOKCHUL HAaTpuUsl, (heHoI(TaIenH, OIUIKH
MarHusi, kKapOoHaT HaTpUs

Paznea 2. OBIIIAA M1 HEOPTAHUYECKASA XUMUA

IIpaktnueckoe  3amsatue  NoS. Pemenne
NPAKTUYECKUX  3aJaHuil  Ha  COCTaBJICHHE
3EKTPOHHO-TpaduuecKkux (HOpMysl 3JIEMEHTOB
1-4 nepuonos.

XUMUYECKUH  3JIEMEHT.JHEpPreTU4eckhue YpOBHH,
HNOAYypOBHH. ATOMHBIE opOuTanu, s-, Pp-, d-
3JIEMEHTHI. DJIEKTPOHHAs KOH(UTYpalHsl aTOMOB.
Iens:

1. 0600mmenne 3HaHUH 00 IEKTPOHHOM CTPOEHHUH
aTOMOB XMMHUYECKUX JIEMEHTOB;

2. 3aKperuieHHe YMEHUS ¥ HaBBIKH COCTaBJICHUS
JIEKTPOHHBIX (POPMYJT aTOMOB XMMUYECKHX
3JIEMEHTOB, a TakXKe MX rpaduyecKkux U300pa>keHui.
3. 3aKperyIeHHe OCHOBHBIX MOHATHIH: «3JIEKTPOHHOE
00J1aK0», «aTOMHAas OpOUTAIIbY, «PATUYCH.

Tabmumna «[1ICXD JI.1. MenneneeBay

[Ipaktnueckoe  3ansaTHe  Neb. Pewenue
MPAKTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKUX
3alaHuil  Ha  XapakTepHU3alUl XHUMUUYECKUX
251eMeHTOB «MeTaunyeckre/ HeMeTalUIMYeCKHe

CBOﬁCTBa, QJICKTPOOTPHUIATCIBHOCTE U CPOACTBO

[Tonoxenue meraiuioB B llepumoamyeckon cucreme
xumudeckux  anementoB .M.  Menpaeneena.
OCOOEHHOCTH CTPOEHUSI 3JEKTPOHHBIX 000J0YEK
aTOMOB METAJIOB.

Llens:

Taomuma «[1ICXD JI.1. MenneneeBay,
ANEKTPOXUMHUUECKHUH PSIJT HATTPSKEHUS
METaJLJIOB.




K DJJIGKTPOHY XHUMHYECKHX DJEMEHTOB B
COOTBETCTBUE C MX AJICKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B TEPUOJMYECKOM  CHCTEMeE
XUMHYECKHX d1eMeHToB /.M. MenaeneeBay.

1. U3y4uTh 3JI€KTPOHHOE CTPOCHUE XUMUYECKUX
3JIEMEHTOB.

2. HayuuThcs onpeaensiTh 3J1eKTPOOTPULIATEIbHOCTh
aneMeHnToB 1o Tabnuie «IICXD JI.1. Menneneera»
3. 3aKpenuTh yMEHHUE ONpeAeIsATh
METATUYECKIE/HEMETAJUTMUECKUE CBOMCTBA
JJIEMEHTOB.

[IpakTrueckoe 3aHsaTue  Ne7. Pewrenne
NPaKTUYECKUX 3aJaHuil 1o KiIaccuuKaluu,
HOMEHKJIAType H  XHMHUYECKUM  (QopMmyrnam
HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB
(yrapuplii Ta3, YIJIEKUCJBIA Ta3, aMMHAK,
raiieHasl U3BeCTb, HeraueHasi U3BeCTb, IUThEBAs
cojla M JIpyrux): Ha3plBaTb M COCTaBJIATH
dbopMynbl XMMHYECKUX BEILIECTB, OIpPEACATh
IIPUHAJIEKHOCTD K KJIAcCy.

Heoprannueckue BemecTBa, UX KiIacCU(PUKALUS TIO
pa3IMYHBIM TpU3HAKaM. XHUMHUYECKHUE CBOWCTBA W
pa3noKeHUE HEPACTBOPUMBIX B BOJIE BEIICCTB.
OcHoBHbIE CMOCOOBI TMOMYYEHHS] HEOPraHMYEeCKHX
BEIIECTB.

emu paboThI:

1. [Iponenare Ha MPAKTHKE KAY€CTBEHHBIC PEaKIIUU
HEOPTraHUYECKUX BEIICCTB;

2. UccnenoBaTh XUMUYECKHE CBOMCTBA OKCHIOB, KaK
BEIIECTB, ITUPOKO MPUMEHSIEMBIX B
MIPOMBIIIJICHHOCTH;

3.YMeTp MOATBEPkKAATh MPOIECCHl ypaBHEHUSMU
peaKkuuid.

Taomuma «[1CXD J1.1. MenaeneeBay.
DJIEKTPOXUMHUYECKUH PSIJ HAIPSIKCHUS
MeTaJIoB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBaHUM, COICH».

[Tpaktueckoe 3anstue Ne 8. CocraBieHue
YpaBHEHUM PEaKIMi HA TUIPOJIU3 COJICH.

HccnenoBanue cpelibl paCTBOPOB COJIEH,
00pa30BaHHBIX CUJIBHBIMU U CJIa0BIMU
IIPOTOJINTAaMU. M3yueHne ux peakuuil ¢ pacTBOpaMu
LIeJI0YM U KapOoHaTa HaTpHsl.

[enu paboThI:

1.Hayunutbcs cocTaBisTh ypaBHEHUS THIPOIN3a
COJIeH;

2. HayuuTbcs onpenensaTs TUIIBI THIPOJIN3a;
3.YMeTh NoATBEpKAaTh IPOLIECCH] YPABHEHUSIMU
peaKkuuid.

Ta6muma «[1CXD JI.1. MenaeneeBay.
DNEeKTPOXUMHUYECKUHN Psi/i HATIPSHKEHUS
MeTaloB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBAHHI1, COJICIIY.

[Ipaktuueckoe 3anarue Ne9. KonnuecTBeHHbBIE
OTHONIEHUS B XUMUU. OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI 110
YpaBHEHUSIM XUMUYECKHX PEAKIUM.

Knaccudukanuss ¥ TUNBI XUMHUYECKUX pPEAKUUH C
ydacTHEeM HeopraHmdeckux BemecTB. CocTaBieHHe
YPAaBHEHUI pPEAaKLUl COEAMHEHHs, DPAa3JI0KECHMUS,
3aMeleHusi, oOMeHa, B T.4. peakIuil TOpeHus,
OKHCJIEHUSI-BOCCTAHOBJICHHSI.

Taomuma «I[1CXD JI.1. MenaeneeBay.
DNEeKTPOXUMHUYECKUH Psi/T HAIPSHKEHUS
MeTaloB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBaHHUH, COJICH.




Hemu:

1.Hayuntbcs cOCTaBIsATh ypaBHEHUS COCIMHEHUS,
pasioXeHus, 3aMelIeHns, 0OMEeHa;

2. Hayuutbcs onpenensaTh TUIBI PEaKIMii;
3.YMeTh NoATBEPKAaTh IPOLIECCH] YPABHECHUAMHU
peaKkuuid.

[Tpaktuueckoe 3anstue Ne 10. Pacuer ckopocreit
XUMUYECKON PEaKUUU. YIIpa)KHEHUS Ha
CMEUIEHUE XUMUYECKOTO PABHOBECHSI.

CKOpoOCTh peaklu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
¢dakTopoB. OOparumbie peakuuu. XHUMHYECKOE
paBHOBecHue. DakTOpbI, BIUAIOIINAE HA COCTOSHHE
xumuyeckoro pasHoBecus. [Ipunnun Jle larense.
Ilens:

1. HayuuTbcs paccUMTBIBaTh CKOPOCTh XUMUYECKON
peakuuu;

2. Hayuutbcs onpenensats (pakTopbl, KOTOpbIE
BIIUSIOT HA CMEILLIEHUE PABHOBECHE;
3.3aKpenuTh YMEHHE OIPEIEIATh
CMEILEHUSI XMMUYECKOTO PABHOBECHSL.

HaIpaBJICHUE

Ta6muna «[1ICXD JI.1. MenneneeBay.
DNEKTPOXUMHUYECKUHN Psi/i HATIPSKEHUS
MeTasuIoB, Tabnwuia «PacTBopumoctu
KHCJIOT, OCHOBAHHUM, COJICH».

[Ipaktuueckoe 3anarue Ne 11. CocraBnenue
ypaBHeHuii OBP MeTo10M 351€KTPOHHOTO
Oaanca. OnpeeneHnue OKUCITUTENeH 1
BOCCTaHOBUTEJIEH.

[ToHATHS: «OKUCIUTETDY, «BOCCTAHOBUTEIbY,
«OKHCJIEHHEY, «BOCCTAHOBIIEHUEY, «OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIE pEAKIIMM» T UMbl XUMUYECKUX
peakuuii 0 N3MEHEHHUIO CTENIEHU OKUCIIEHUS
XUMHUYECKUX 3JIEMEHTOB.

1. YrnyOuTh 3HaHMS IO COCTaBJIEHUIO YpaBHEHUIN
OBP meTo/10M 25IeKTPOHHOTO OanaHca;

2. 3y4nTh HOHHO-2JIEKTPOHHBIN METO[
cocrapiennto ypapHeHuit OBP, moka3zate ero
IpeuMyliecTBa B GOPMUPOBAHUN YMEHHH
IIPOTHO3UPOBAHHUs HarnpasiieHus npotekanuss OBP B
pacTBopax.

3. 3aKkpenuTh yMEHUS 110 COCTABICHNUIO YPAaBHEHUI
OBP, nporekaromux B pa3In4HbIX Cpeiax.

Tabmuna «[1ICXD JI.1. MenneneeBay.
DNEeKTPOXUMHUYECKUH Psi/i HATIPSIKEHUS
MeTasuioB, Tabnwuia «PactBopumoctu
KHCJIOT, OCHOBaHUM, COIEH».

JlaGopaTtopHble 3aHATHSA

Paznea 1. OPTAHUYECKAS XUMUSA

JlaGopaTopuoe 3anstue Nel. VYrmeBomopoasl u
UX MPUPOJHBIC HICTOYHUKHU

[Ipupoanbiii Ta3 W MONyTHbIE HEPTSIHBIE Tas3bl.
Heptr u ee  mpoucxoxaenue.  CrnocoObl

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTHUBOB,
npobupku, nunetku. Komiekuus ¢




nepepaboTkun  HeTH: MEepPEeroHKa,  KPEKWHT
(TepMuUecKui, KaTaJIUTUYECKUI), AP OJIH3.
[IponykTsl nepepaboTku HedTH, UX MPUMEHEHHUE B
MPOMBIIIICHHOCTH U B ObITYy. KaMmeHHBIH yronb u
MIPOJYKTHI €ro nepepadboTKy.

Henu paboTsi:

1.ChopmupoBath Oojiee MOJTHOE MpEACTaBICHUE 00
YIIIEBOIOPOAAX, CIIOCOOKI TepepadoTKu HEPTH.
2.YMeTh ompenensaTh Kakoi KpekuHT d(QeKkTuBHEE
JUIS TIOJTY4€HHUS TOIUINBA.

3.YMeTp MOATBEPKAATh MPOLECCHl ypaBHEHUSMU
peaKuuid.

MPUPOJHBIMU UCTOYHUKAMHU YTJIEBOIOPO/IOB.

Jlaboparopuoe 3anstHe Ne2. «KauecTBeHHBIE
peakiuu Ha KHCIIOPOJICO/IEpIKALLE
OpraHHYECKHE BEIIECTBAY.

[IpenenbHbIe 0JHOATOMHBIC 1 MHOTOATOMHBIC
cupthl. KapOOHOBBIE KHCITOTHI. AJTBACTUIBI U
(heHOBL.

1. I3y4nTh Ka4eCTBEHHBIC PEAKITUI
KHCJIOPOCOICPIKAIINX OPTaHUYECKUX BEIECTB.
2. KauecTBeHHBIC peaKIMK MPOBEPUTH HA

PeakTuBHBIN IITaTHB ¢ HAOOPOM PEAKTHBOB,
npoOupky, nunetku Tabnuima
«PacTBOPUMOCTB KUCIIOT, OCHOBAHUIH,
COJIEN.

JKCIIEPUMEHTE.

3. DKCepUMEHT NOATBEPAUTH YPABHEHUSIMU

peakiui.
Jlaboparoprnoe 3ansTe Ne3. «KauecTBeHHble | AMUHBI. AMUHOKHCIIOTHI. PeakTuBHBIN MITaTUB C HAOOPOM PEAKTUBOB,
peakuuu Ha as3oTcojep)kamue opraHudeckue | Llems: npoOupky, nunetku Tabauna

BE€OICCTBA».

1. U3yunTh KaueCTBEHHBIE PEAKIIUU
a30TCOAEPKAIINX OPTaHNYECKUX BEILECTB.
2. KauecTBeHHbBIE peaKIMU POBEPUTH HA
JKCIIEPUMEHTE.

3. DKCIIEpUMEHT MOATBEPIUTH YPABHEHUSIMHU
peaKuuid.

«PacTBOPUMOCTH KHCJIOT, OCHOBAHHH,
coJIein».

Pasznen 2. OBIIIASA U HEOPTAHUYECKASA XUMUA

Jlabopatoproe 3anstue Neod. «Mnmentudukamms
HEOPraHMYECKUX BEIIECTB C HCIOIh30BAHUEM UX
(U3MKO-XMMHUYECKUX CBOMCTB, XapaKTEpPHBIX
KaueCTBEHHBIX peaxiuil. KauecTBennsie

KonnuectBeHHbIE OTHOMIEHUSI B XUMHUH. OCHOBHBIE
KOJINYECTBEHHbBIE 3aKOHBl B XMMHUU M PACUETHI I10
YPaBHEHUAM XHUMHYECKHX peakuuid. Monb Kak
€MHHUILIA KOJIMYECTBA BenecTsa. MoJisipHas macca.

PeakTuBHBIN MITaTUB C HAOOPOM PEAKTHUBOB,
npoOupKH, muneTku Tabauna «
PacTBOpuMOCTB KHCITOT, OCHOBaHUI, COTIEN).




peaknuu Ha cyib(har-, KapOOHAT, CUIUKAT- W
XJIOpUA-aHUOHBI

Iens:

1.HayunTtbcs MpoBOAUTH KaU€CTBEHHBIE PEAKLIUU HA
AQHUOHBI,

2.YMeTh IPUMEHSTh PEAKTUB ISl UACHTUDUKAIIH
HEOPTraHUYECKHUX BEIIECTB,;

S.YMCTB MOATBCPIKAATh XUMHUYCCKUC TIPOLCCChI
YpaBHEHUSIMU PEAKIIHA.

JlabopaTtopnoe 3anstue NoS. «Turibl
XUMHYECKUX PEaKIui”.

UccnenoBanue THIOB (MO COCTaBY U KOJIUYECTBY
UCXOHBIX U 00pa3yIOIIUXCS BEIIECTB) U
MPU3HAKOB XMMUYECKUX peakuuil. Peakiun
HOHHOTO OOMeHa. VcrbITaHue pacTpoB coJiei
WHJIUKATOpaMu

UccnegoBanue THIOB (110 COCTaBY U KOJIUYECTBY
HCXOJIHBIX M 00Pa3yIOIIMXCsI BEIIECTB) U MMPU3HAKOB
XMMHYECKUX peakiui. [IpoBenenne peakuuii
HOHHOTO 0OMEHa, OIpeieJICHUEe CPEIbl BOAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHUE HOHHBIX
peaKkuuii».

Ilens:

1.HayunTbcst IpOBOIUTH KAUECTBEHHBIE PEAKI[UU Ha
KaTHOHBI;

2.HayuuTbcs onpeaenarb cpebl BOJHBIX PacTBOPOB;
3.YMeTh MOATBEPkKAATh XHUMHUYECKHE IIPOIECCHI
YpaBHEHUSIMU PEAKIIMM.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB,
npoOupkw, nmurnetku. Tabmuna «
PacTBOpUMOCTB KMCIIOT, OCHOBAHUM, COJIEN.

JlaGopatopnoe 3ansrue Ne6. KauecTBeHHBIE
pEaKIuy Ha KAaTHOHBI METAIIJIOB.

Mertasmnbl. CBOMCTBa METAILIIOB.
DNEeKTPOXUMHUYECKUH Psil HAPSIKEHUSI METALIOB.
Iens:

1. HayunTbcst MpOBOIUTH KaUECTBEHHBIE PEAKIIMM HA
KaTHOHBI METAJIJIOB.

2.YMeTh NOATBEPKIATh XUMUYECKUE MTPOLIECCHI
YPAaBHEHUSMH PEAKIUH.

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTHUBOB
Pa3IMYHBIX KUCIIOT, LIeI0o4en. Merasubl:
AITFOMUHHUM, 0JIOBO, CBUHEII, KEJIC30

JlaGopatopHoe  3anstue  Ne7.  Koppo3sus
METAJIJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

Mertaiutbl 1 U3€NHs U3 HUX, CONPUKACASACH C
BO3/[yXOM, BOJIOM M Pa3JIMYHBIMHU arpeCCUBHBIMU
peareHTamu, NOCTENEHHO MOIBEPTaAOTCSA
pa3pyLICHHUIO, KOPPO3HH.

Koppo3sust — 310 pazpylieHue Merania B pe3yiabTaTe
€ro (1)I/I3I/IKO-XI/IMI/I'-IGCKOFO BSaHMOHeﬁCTBHSI C
OKpy:karolen cpenou. [Ipu aToM MeTauibl
OKHUCTISIIOTCSI 1 00Pa3yroT

MPOAYKTHI, COCTaB KOTOPBIX 3aBUCUT OT YCIIOBHI

PeakTuBHBII MITaTUB C HAOOPOM PEAKTHUBOB,
MPOOUPKH, MMUTIETKU. DIECKTPOXUMHUECKHUI
A HANPSDKEHUS METAIIOB.




KOPPO3HH.

Henu paboThi:

1. O3HaKOMHTBCS C MPOLECCAMU XUMUYECKON
KOPPO3HH U HEKOTOPBIMHU METOJaMH OOPHOBI ¢
KOppO3HeH;

2. Hayuutbes cocTaBiATh YpaBHEHHS peakUuil B
MOJIEKYJISIpHOM hopme.

3.0nucate BUIBl KOPPO3UHM  (XMMMUYECKYID U
IEKTPOXUMHUYECKYIO).

Jlabopatopuoe 3anstue Ne§. HcciepoBanue
(U3NUECKUX ¥ XUMHUYECKUX CBOMCTB METAJUIOB U
HEMETaJLJIOB.

OO0mue ¢Qu3uyeckue CBOMCTBA METAIOB U
HEMETAJIJIOB. DJIEKTPOXUMUYECKUH PsIZl HAIIPSHKEHUN
MeTauIoB. XMMHUYECKHE CBOWMCTBA BAKHEWIIHX
METAJIJIOB U HEMETAJJIOB, UX COCIUHEHUM.

Henu paboTsi:

1.0O3HaKOMUTBCA C OCHOBHBIMU BUJAaMH METAJUIOB U
HEMETAJIOB, UX (PU3MKO-MEXaHMYECKUMH
CBOWCTBaMHM U 00JIACTbIO IPUMEHEHMUS;

2.M3y4nTh 0OIIYIO0 TEPMUHOJIOTHIO, TPUHATYIO
JEMCTBYIOIMMU CTaHJapTaMU Ha METAJUIbI U
HEMETAJUIB.

3.Hayuntbcs cocraBisate OB ypaBHEHUs peakuuil.

PeakTuBHBI 1ITaTUB ¢ HAOOPOM PEAKTHUBOB,
IPOOUPKH, MUIETKH. DJIEKTPOXUMHUECKHMA
PSI HAaIPSKEHUS METaJUIOB.




4 YCJIOBUA PEAJIN3ALIMY YYEBHOM JUCHUILINHBI

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreyeHue

Jlia peanuzanuu nporpamMmbl y4eOHOM IHUCLUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE CIIELHUaIbHbIE
MOMEIIECHUS:

Kabuner «Ecmecmeennonayunvix Oucyuniuny, OCHAIIEHHBIA B COOTBETCTBUHM C NPUIIOKEHHEM 3
00pa3oBaTeabHON IPOrPaMMBI.

JlaGoparopusi «Xumuuy», OCHAIIEHHass B COOTBETCTBMM C NpPUIOKEHHEM 3 00pa3oBaTelbHON
IIPOrpaMMBl.

Ilomewenue Ons gocnumamenvHoli pabomyl, OCHAIICHHOE B COOTBETCTBUHU C IPHIIOKEHHEM 3
00pa3oBaTeabHON MPOrPaMMBI.

Komnviomepnuuoiii xnacc, OCHAILlEHHBIH B COOTBETCTBUU C MNPUIIOKEHHUEM 3 oOpa3oBaTelbHOU
IIPOrpaMMBl.

4.2 YueOHO-MeTOoAHYeCKOe H HH(OPMAIIMOHHOE o0ecriedeHHe PeaJn3alun MporpaMMbl
OcCHOBHBbIE HCTOYHHUKH:
1. T'abpuensn, O. C. Xumus: 10-i kiacc: 6a3oBelii ypoBeHb : yueOHuk / O. C. I'aGpuensu, U. T.
Octpoymos, C. A. CrnagkoB. — 6-¢ m3a., ctep. — Mocksa : IIpocsemenune, 2024. — 128 ¢. — ISBN
978-5-09-112176-6. — TekcT : anmekTpoHHbIi // JlaHb : 35eKTpoHHO-OMOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/408671 (mata obpamierus: 01.04.2025). — Pexxum mocrtyma: i aBTOPH3.
M0JIb30BaTENEH.
2. I'abpuensu, O. C. Xumus: 11-if kmacc: 6a3oBbiii ypoBeHb : yueOnuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnaakoB. — 6-e¢ uza., crep. — Mocksa : IIpocsemenue, 2024. — 127 ¢. — ISBN
978-5-09-112177-3. — TexcT : snektpoHHsbii // Jlanp : snexkTpoHHO-OnOmmoreynas cucrema. — URL:
https://e.lanbook.com/book/408668 (mara ooOpamenus: 01.04.2025). — Pexxum nocryma: s aBTOPH3.
II0JIb30BaTENEH.

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Pymuruc, I E. Xumus: 11-i1 kmacc: Ga3oBblii ypoBeHb : yueOHuk / I'. E. Pymsutuc, @. T.
®enpaman. — 10-e u3j., crep. — Mocksa : [Ipocsemenne, 2023. — 223 ¢. — ISBN 978-5-09-108904-
2.— Tekcr: onexktpoHHsldd / Jlanb :  anekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/360830 (mara oopamenus: 01.04.2025). — Pexum goctyma: Jjisi aBTOPH3.
MI0JIb30BAaTENCH.

2. Xumus : 11-i kiace : yrmyon€Hssiii yposens : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hposznos, B. B. Jlynun. — 10-e uzn., ctep. — Mocksa : [Ipocsemenune, 2023. — 478 ¢. — ISBN 978-5-
09-107469-7. — Texkcrt : snexkTpoHHBbIA // Jlanb : snekTpoHHO-OMOmmoTewynas cucrema. — URL:
https://e.lanbook.com/book/360821 (nara obOpamenus: 01.04.2025). — Pexum moctyma: 1jsi aBTOPH3.
II0JIB30BATEICH.

3. buunos, JI. H. C60opHuK 3a/1a4 ¥ ynpakHeHUH 1o olmell xumuu : yuebHoe nocodue / JI. H. biunos,
. JI. Ilepdunora, T. B. Cokonoa. — CankTt-IlerepOypr : Jlans, 2022. — 188 ¢. — ISBN 978-5-8114-
2039-1. — Tekcr: onexkTpoHHbld / Jlanb : 2nekTpoHHO-OmOMMoreunas cuctema. — URL:
https://e.lanbook.com/book/212330 (nara obpamenus: 01.04.2025). — Pexum gocTyma: uis aBTOPH3.
[I0JIb30BATENEH.

4., Xaxanuna, T.W. Opranmueckas xumwus : ydeOHOe TocoOue st cpenHero mpogecCuOHATBHOTO
obpazoBanusi / T.W. Xaxanuna, H.T.OcunenkoBa. — MockBa: W3natensctBo IOpaiit, 2024. —
396 ¢. — (IIpodeccuonanproe obpazoranue). — ISBN 978-5-534-00948-4. — TekcT : 37ICKTPOHHBIN //
O6pazoBarensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535460 (nara oOparieHus:
09.04.2025).



https://e.lanbook.com/book/408671
https://e.lanbook.com/book/408668
https://e.lanbook.com/book/360830
https://e.lanbook.com/book/360821
https://e.lanbook.com/book/212330
https://urait.ru/bcode/535460

HNuTepHeT-pecypcebl:

1. Enunas xosutekiust 1udpoBeIX 0Opa3oBaTelbHBIX pecypcoB : caiit. — URL : http://school-
collection.edu.ru/(marta ooparenus: 29.01.2025). — TekcT : 37K TPOHHBIIA.

2. ®ectuBasib  memarornueckux — uumed  "OtkpeiThii  ypok" @ caidr. - URL
http://festival.1september.ru/subjects/4/(nara obparuenus: 29.01.2024). — TeKCT : 3JIEKTPOHHBIH.

3. IlencoBer : IlepBbIii HAIMOHANBHBIA IICUXOJIOTO- MEAArOrMYecKuii MHCTUTYT : caiT. URL :
http://pedsovet.org/(nata oopamienus: 29.01.2025). — TekcT : 37CKTPOHHBIA.

4. AnxumuK. DJIEKTpOHHBINH >kypHan : caiir. - URL :http://www.alhimik.ru(mara oGparienus:
29.01.2025). — TekcT : 3JICKTPOHHBIH.

5. Mup xumun : cait. - URL : http://www.chemistry.narod.ru/ (mara obpamienus: 29.01.2025). —
TekcT : ANEeKTPOHHBIN.

6. Xumus. OOpa3oBaTenbHBIA CalT IS MIKOJABHKUKOB : caiit. - URL : http://hemi.wallst.ru/(nara
obpamenus: 29.01.2025). — TekcrT : 2IeKTPOHHBIN.

7. Otkpeiteii Kommemk: Xummst @ caiit. - URL : http://www.college.ru/chemistry/ (mara
obparnienus: 29.01.2025). — TekCT : 3IeKTPOHHBIN.
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5 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHW S YYEBHOM JUCHUIIINHBI

KOHTpOHB M OLCHKA PE3YyJIbTAaTOB OCBOCHUA AV CHUILIMHBI OCYIICCTBIIACTCA IIPEIIOJaBaTCIIEM B

MpoIIeCcCe TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTalUH.

5.1 Tekyuuii KOHTPOJIb

KonTponupyem HaumenoB | Kpure
(T:;fbga;‘l{[:g:oﬁ Konrpoaupyemsie pesynbratsl (OK, ITP, JIP, MP) ou:}II{c?tfHor OI_II)CI/;-II;I/I
JUACIIUILIHHEI 0 CpeJICTBa

Pazmen 1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Koatponp | Cm.
Opranudeckas 08, OK 09 Has paboTa | ke
XUMHS IIP61, IIP62, IIP63, IIP64, IIP6S5, IIP66, IIP67, IIP6S, Tect

I1P69, IIP610, IIP611, IIP612.

JIP3, JIP5,JIPY, JIP12, JIP13, JIP20),

JIP22, JIP23,JIP24, JIP25,/IP26, JIP27,JIP28,JIP29

MPI, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11,

MPI12, MP13,

MP16,MP21,MP22, MP24,MP26, MP28, MP30,MP33, MP

38, MP39,MP45,MP46
Tema 1.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwm.
Teopernueckue | I1P62, [1P69,JIP3, JIPS, JIPY, JIP12, JIP13,JIP16, JIP17, HIDKE
OCHOBBI JIP18, JIP19, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34
OpraHn4eCcKOn MPI1, MP2, MP3, MP21
XUMHH
Tema 1.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
YrieBogopoasl 08, OK 09 [IpakTuuec | guxe

IIP61, IIP62, IIP63, IIP64, IIP69, 1IP610, 11P612. Kast pabota

JIP20, JIP22,JIP25, JIP29,JIP32, JIP34 (mpakTuue

MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11, CKOe

MPI12 3a/IaHKE)
Tema 1.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Kucnoponconep | 08, OK 09 [Ipaktruec | gske
JKallue I1P61, ITP62, I1P63, ITP64, ITP69, I[IP610, I[IP612. Kas paboTa
OpraHUYECKHE JIP20, JIP22,JIP25, JIP29,JIP32, JIP34 (mpakTuue
COCTMHCHUS MPI1, MP2, MP3, MP4, MP7, MPS, MP9, MP10, MP11, CKOe

MPI12 3a/1aHHE)
Tema 1.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwm.
Azotconepxamm | [1P62, [1P69,JIP3, JIPS, JIP9, JIP12, JIP13,JIP16, JIP17, HIDKE
e opranwveckue | JIPIS, JIP19, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34
COCJIUHEHHUS. MPI1, MP2, MP3, MP21
Tema 1.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwm.
Bricokomonexyn | I1P62, I[IP63, I1P635, I1P6Y, 11P610, 11P611, HIDKE
SIPHBIE JIP2, JIP3,JIPS, JIP9,JIP20, JIP27, JIP28, JIP29, JIP32,
COCJTUHEHHUS. MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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7 | Pasmen 2 O6mas | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Koatpoas | Cwm.
u 08, OK 09 Has paboTa | ke
Heopranuueckas | [IP61, I1P62, IIP63, IIP64, IIPo5, IIP66, IIP67, I1P6S, Tect
XUMHS I1P69, [1P610, IIP611, IIP612.

JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,

JIP22, JIP23,JIP24, JIP25,JIP26, JIP27, JIP28, JIP29
MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11,
MP12, MP13, MP16, MP21, MP22, MP24, MP26, MP28,
MP30, MP33, MP38, MP39, MP45, MP46

8 | Tema 2.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Ilpaktuuec | Cwm.
Ctpoenue 08, OK 09 Kast paboTa | gmke
aToMma. 1IP61, ITP66, I11P0Y, I1P011 (npaktuue
[lepuonuueckuii | JIP2, JIP3,JIPS, JIP9Y,JIP24, JIP25, JIP26, JIP32 CKO€E
3aKOH H MP2, MP4, MP9, MP10, MP16, MP21, MP22, MP24, 3aJ1aHue)
[lepuonnueckas | MP26, MP28, MP30, MP38, MP39, MP46
cHucTeMa
XAMHUYECKHUX
anemenTtoB J[.1.

Menpeneena.

9 | Tema2.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Ilpaktuuec | Cm.
Crtpoenue 08, OK 09 Kast paboTa | gmoke
BelECTBA. IIP61, I1P66, I1P69, [1P611 (mpakTrye
Xumuueckas JIP2, JIP3,JIPS5, JIP9,JIP24, JIP25, JIP26, JIP32 CKOe
CBSI3b MP2, MP4, MP9, MP10, MP16, MP21, MP22, MP24, 3a/IaHKE)

MP26, MP28, MP30, MP38, MP39, MP46

10 | Tema 2.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Knaccudukanus | 08, OK 09 [IpakTnuec | guxe
Heopranuueckux | [1P63, [1P64, I1P65, I1P6Y, 11P610, I1IP611, IIP612JIP2, | kas pabota
COCIMHEHUM. JIP3,JIPY, (mpakTHue

JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, JIP28, JIP29, CKoOe
JIP34 3a/IaHKE)
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22,

MP26, MP28, MP30, MP46

11 | Tema 2.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
XUMUYeCKue 08, OK 09 [IpakTnuec | guxe
peakuumn I1P63, I[TP64, I1P65, ITP69, I[1P610, I[IP611, [IP612 Kas paboTa
CxkopocTb JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, (mpakTuye
XUMHYECKOU JIP2S, JIP29, JIP34 CKOE
peaxIum. MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, 3aJ1aHue)
XHUMHYECKOE MP26, MP28, MP30, MP46
paBHOBeCHE
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12 | Tema 2.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Boga. PactBopsl. | 08, OK 09 [IpakTnuec | guxe
Onekrponutnue | [1P62, [1P63, [1P64, I1P65, I1P69, 1IP610, I1P61 1, Kasi pabota
cKas 1IP612 (npaktuue
TUCCOLMAIIUI JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, CKO€

JIP28, JIP29, JIP34 3a/laHue)
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22,
MP26, MP28, MP30, MP46

13 | Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
MerTanisl. 08, OK 09 [IpakTuyec | guxe
Hemeramnibl. IIP62, IIP63, I1P64, IIP65, I1P69, IIP610, I1P61 1, Kas pabota
O6mmwme criocoos! | [1P612 (mpakTrye
MOJTy4CHUS JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, CKoe
METAJLIIOB JIP28, JIP29, JIP34 3a/IaHKE)

MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22,
MP26, MP28, MP30, MP46

14 | Tema 2.7 Xumusa | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwm.

U KU3Hb IIP62, I1P63, I1P65, [1IP69, I[1P610, I1P61 1, HIDKE
JIP2, JIP3,JIPS, JIP9,JIP20, JIP27, JIP28, JIP29, JIP32,
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24

Kpurepuu onieHKH NPaKTHYECKOT0 3aaHusI:

«5» (OTAMYHO): BBICTABISETCS CTYIEHTY, €CIM pacdyeTHas W rpaduyeckas 4acTH BBITIOJTHEHBI B
IIOJJHOM 00BeMe, pelieHre O(OpMIIEHO C COOJIIOJJCHMEM YCTAHOBJICHHBIX INPaBHJ; CTYIEHT CBOOOJHO
BJIJICET TEOPETUIECKUM MaTepHAIOM, 0€30IIMO0YHO TPUMEHSIET €T0 MPH PELICHUH 3a1ad.

«4» (XOpoIlo): BBICTABISETCA CTYIEHTY, €CIM NpPU BBHINOJIHEHUH 3a/JaHUS JOMYIICHBI
HE3HAYMTENIbHBIE OIIMOKH, penieHne o(GopMIIeHO C COONIOJIEHWEM YCTAaHOBIIEHHBIX IPABHI; CTYIEHT
CBOOO/THO BJIaJi€eT TEOPETUUECKUM MaTepraioM, 6€30I1O0YHO IPUMEHSIET ero MpH PEeLIeHUH 3ajay;

«3» (YIOOBIETBOPUTENBHO): BBICTABISETCS CTYACHTY, €CJIM 3a/laHu€ BBIIIOJIHEHO C «TPYOBIMU»
omunOKaMu, pereHne opopmIiIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;

«2» (HEyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTY/ICHTY, €Il paboTa He BHITIOIHEHA.

Kpurtepun onenkn 1a00paToOpHOro 3aHATHS:

«5» (OTAMYHO): BBIOJHEHBI BCE 3aJaHUs J1a00OpaTOpHOIl pabOThl, CTYAEHT YeTKO M 0e3 OImnOoK
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIIo): BBHIIOJHEHBI BCE 3aJaHUsl J1TaOOpPaTOpHOW padOThI; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSMHU.

«3» (yIOBIIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/JaHUs JTAOOpAaTOPHOW paboOTHl C 3aMEYaHUSIMHU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

«2» (HE 3a4TE€HO): CTYJCHT HE BBIOJHIJI WJIM BBIOJHWI HENPAaBUIBHO 3aJaHUs JTAOOpaTOPHOU
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OIIMOKAMM WJIM HE OTBETHJI Ha KOHTPOJIBbHBIE
BOTIPOCHI.

Kpurtepnu oieHKH TeCTUPOBAHUS:

3a mpaBUIILHO BBIMTOJTHEHHOE JICHCTBHUE, 3a/JaHIE BBHICTABIISIETCS TIOJIOKHUTENbHAS OlleHKa — 1 Gait.

3a HenmpaBWIBHO BBINIOJHEHHOE JEHCTBHE, 3a/JaHUE BBICTABISETCS OTpHUIlaTenbHas oueHka — 0
0asIoB.

Jlist onileHKM 00pa3oBaTeIbHBIX JOCTHXKEHUH 00yUyaromuXxcsi IpUMEHsIeTCsS YHUBEpCaIbHas MIKaJa.
[TpoueHT pe3ynbTaTUBHOCTH (ITPaBUIIbHBIX KauecTBeHHas olleHKa ypOBHS MOATOTOBKHU
OTBETOB) Oart (oTMeTKa) BepOaIbHBIN aHAJIOT
90+ 100 5 OTIIMYHO
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80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJIETBOPUTEIILHO
menee 70 2 HEYJOBJIETBOPUTEIBLHO

Kpurepun oneHKkn KOHTPOJILHOM padoThI:

«5» (OTIMYHO): 3aCily’)KMBaeT CTYAEHT, OOHapYXMBIUUI BCECTOPOHHEE, CHCTEMATHYECKOE U
rny0okoe 3HaHuEe Yy4eOHO-IIPOrpaMMHOTO MaTepHuaja, YMEHHE CBOOOJHO BBINOJHATH 3aJaHUS,
IIPEyCMOTPEHHBIE IPOTPaMMOii.

«4» (XOpoIlI0): BBICTABIAETCS CTYAECHTaM, I[OKA3aBIIMM CHCTEMAaTUYECKUIl XapakTep 3HAHUU 110
Te€Me U CIIOCOOHBIM K MX CaMOCTOATEILHOMY MOIMOJIHEHUIO U OOHOBIICHHIO B X0J1€ JajlbHeHel yaeOHon
paboThl 1 IpodeCcCHOHATBLHOMN IEATEILHOCTH, JOIYCTUBIINM HE3HAYUTEIbHBIE OIINOKY MPH BBHITIOJTHEHUU
paboTHI.

«3» (yIOBIIETBOPUTEIBHO): BBICTABISAETCS CTYJEHTaM, JOIYCTUBIIUM IOTPEIIHOCTH B OTBETE Ha
TEOPETUYECKHE BONPOCHl U MPH BHIIOJIHEHUHM MPAKTUYECKOW YacTH, HO O0JIaAAIOIUM HEO0O0XOAUMBIMU
3HAHUSAMH JUIS UX YCTPaHEHUs O]l PYKOBOJICTBOM IPEIO1aBaTEsl.

«2» (He 3a4TEHO): BBICTABIISIETCS CTYAEHTY, OOHApYyXHBILIEMY HpoOeibl B 3HAHUSIX OCHOBHOIO
y4eOHO-TIPOTPaMMHOTO  MaTepuaia, JOIMYCTHBIIEMY TNPUHIMIIMAIBGHBIE OMIMOKA B  BBIIOJIHEHHUU
IIPEYCMOTPEHHBIX POrpaMMON 3aaHu.

5.2 IIpoMe:kyTOUYHASI ATTeCTAIUS

[TpomesxyTouHasi arTecTanus 00y4YaroIUXCs OCYIIECTBIISICTCS 110 3aBEPUICHUN U3YyYCHHs Y4eOHOU
JUCLUILIMHBI « XMMUS» U TIO3BOJIAET ONPEAEIUTh KAYECTBO U YPOBEHb €€ OCBOCHHUS.

dopma IpOMEKyTOUYHOU aTTECTANU IO JUCUUIUINHE «XUMUsD» - T hepeHnnpoBaHHbIN 3aUeT

PesyabTaTsl OuenoyHnsle cpeacTBa
o0yueHust JJIs1 IPOMEKYTOYHOM aTTeCTaAluu

Buj o11eHOYHOTrO CpeacTBa — KOHTPOJIbHAas PadoTa, cOCTOSINIAsI U3 TeCTOBBIX
BONPOCOB U NMPAKTHYECKHUX 3aJaHU

IIpumepbI TECTOBBIX BOMPOCOB
1.CxeMa pacmpe/ieneHus SJIEKTPOHOB MO CJIOSM B aTOME XUMHUYECKOT0 dJIEMEHTA,
00pa3yrolero COeIMHEHUsI, COOTBETCTBYOIIHE 00uM hopmynam HoD u 503
1)2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢

2.P$II[ 9JICMCHTOB, PACIIOJIOKCHHBIX B ITOPAAKE YBCIIMUCHUA ATOMHBIX panyCOB:
1)SPSi  2PS0O 3)SeS0  4)BeBAl

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09

3. Oxcun yrnepona (IV) sBisercs
1) ampoTepHBIM 2) KUCTOTHBIM 3) HecoseoOpa3youmM  4) OCHOBHBIM

4.HeoOpatumasi XUMHUECKasi peakiys MPOU30HIeT MpH CIMBAaHUU PACTBOPOB
BElIECTB, (POPMYIIbI KOTOPBIX:
1)KOH u NaCl 2)CuCl; u KOH 3) MgCl, 1 HNO3  4) Al(SO4)3 u Cu(NO3),

5.BepHbI 11 ciaenyonue BhICKa3bIBaHUs?

A.CrenieHb okHcIeHHs aToMa xpoma B coequHennu CrO pasHa +3
b.Crenens okucnenus aroma xpoma B coetuHennn CrpOs paBHa +3
1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a CyXICHUS

4) o0a cy>XJIeHHsI HE BEpHBI
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6. C paz6aBiieHHOI CEpHOMN KUCIIOTOH pearupyror:

1)Cu 2)Mg 3)CuO 4)BaCl, 5)NaOH 6) SO,

Pacripenenenune 3ME€KTPOHOB 10 SHEPreTMYECKMM YpoBHAM 2e, 8e, 2e
COOTBETCTBYET yacTuiie 1) MgO 2) 02‘3) Mg2+4) s*

7.B psany snementoB Na — Mg — Al - Si

1.
2.
3.
4.

YMCHBIIAKOTCA PaaANyChbl aTOMOB

YMCEHBIIACTCA YHUCJIO IIPOTOHOB B sApax aTOMOB

YBCIIMYUBACTCA YHUCJIO SJICKTPOHHBIX CIIOEB B aTOMax
YMCHBIIACTCA BbICIIAA CTCIICHb OKHUCJICHUA aTOMOB B COCIUMHCHUAX

8. ®akTop, HE BIUSIOLIUI HA CKOPOCTh XUMUYECKUX pEaKLnH,

1

2.
3.
4.

IIPUPO/Ia PEArupyroLINX BEIIECTB
TemIeparypa

KOHLEHTpALUsl Pearupyroux BEeUeCTB
TUI XUMHUYECKON peakLuu

9. YrneBoaopoibl, IMEIOIINE O/IHY ABOMHYIO CBSA3b B MOJICKYJIE, HA3bIBAIOTCS:

1. ajnKaHbI
2. aJIKEeHbI
3. aJIKUHBI
4. apeHbl

10. Peakuus ruipupoBaHus BO3MOXKHA JUISI BELIECTBA, PopMysia KOTOPOro:

1. H;C-CH=CH;
2. H3C - CH; - CHs
3.CH,4

4.CH3z - CH3

IIpuMepsI NPAKTHYECKHUX 3aJaHUH

3anumuTe YpaBHEHUS PEAKIMH, C TOMOIMIBI0 KOTOPBIX  MOYHO
OCYyIIeCTBUTH MpeBpaieHus Zn — ZnCl,— Zn(OH),— ZnO

s mepexona 2 3anuimTe HOHHOE YpaBHEHUE.

K 34,8r cynbdara kanus npuiinim pacTBop, cojepxaniuii 83,2 r xjaopuna
O6apus. Onpenennute Maccy odpaszoBaBierocs ocajaka. (50).

PaccraBpTe KOI(D(OUIMEHTHI B ypaBHEHHH PEAKIUH C TOMOIIBIO
anektporHoro 6aganca. Cu +HNO3—Cu(NO3),+NO +H,0.

Onpenenuth KOHIEHTPAIMIO THIPOKCHI-UOHOB, €CIU KOHIICHTPAIIH
HMOHOB BOJIOPO/Ia paBHalO'3 MOJIB/II.

OnpenenuTh KOHLEHTPAIMIO HOHOB BOAOPOJAA, €CJIHM KOHLEHTpAIHs
THPOKCH/I-HOHOB paBHal0™ MOJIB/1.

Onpenenutb TeMmIeparypy KUIEHHs W TeMIepaTypy 3amep3aHus 2-
npoueHTHoro pactsopa Hadranuna (C10HS8) B 6enzore.

Onpenenure MaccoByro om0 caxapossl C12H22011 B Bome, ecinm
U3BECTHO, YTO TeMIepaTypa 3aMep3aHHus 3TOr0 pacTBOpa COCTaBISET
munyc 0,21 °C.
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9. PacTBOp HEINEKTPOJIUTA COACPIKHUT 2,5 T PaCTBOPEHHO-TO BEIIeCTBa B 25 T
Oenzona u 3amepsaeT npu Temmeparype 4,3 °C. Onpe-neauTs MOISIPHYIO
Maccy pacTBOPEHHOIO BELIECTBA.

10. PaccumTaiite 00beM BOJOpOJIA, BBIACIHMBIIETOCS NMPH B3aUMOACHUCTBUH C
coyisiHOM kuciotou 162,5r nunka, coaepsxkaiero 10% npumeceit

11. BoluriciuTe OTHOCUTENBHYIO MOJEKYJIApHYIO Maccy nukionponana CsHg
U OTHOUIEHHE Macc (MaccoBbleé OTHOLIEHHS) 3JIEMEHTOB B 3TOM
YIJIEBOAOPOE.

12. Beraucnure maccoBble 10u (B %) 351eMeHTOB B rimtoko3e CgH120s.

13. Ompenenute XUMUYECKyl0 (QOpMyny MPEAeTbHOTO  YIIIEBOJOPOIA,
B COCTaB KOTOPOTO BXOJAT 9 MaccoBBIX yacTeil yriepoga U 2 MaccoBbIE
yactu Bojopoaa. HazoBure Bemiectso.

14. Onpenenute MONEKYISIpHYIO (QOpMyny BeIIECTBa, €CIM HM3BECTHO, YTO
MaccoBast jgoisi yriepona B HeM paBHa 40,0% Bomopoma— 6,67%,
kuciopoaa — 53,33%. [1noTHOCTh mapoB 3TOr0 BELWIECTBA MO YIVIEKUCIOMY
ra3y paBHa 1,364. Kakue BemectBa orBeyator 310l Gpopmyne? Hamummre
UX CTPYKTYpPHBIE (JOPMYJIIBI U HA30BUTE BEIIECTBA.

15. Beruucnute, CKOJIBKO MOJIEKYI coepkuTcs B 36 T Bozbl. B kakoM o0beme
merana CH4 (H. y.) CTOJIBKO K€ MOJIEKYJ1?

Kpurepun ouenku ouggepenyuposannozo 3auema

- «OTINYHO» - TEOPETHUYECKOE COAEpIKaHWE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOesoB,
yYMEHUs1 COPMHUPOBAHBI, BCE TPEAYCMOTPEHHBIE TPOTpaMMOil yueOHbIE 3a/1aHuUs BBIITOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJEep’KaHUE Kypca OCBOEHO IOJIHOCThbIO, 0€3 IpoOesnos,
HEKOTOpble YMEHMsS CQOPMHMPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMOi yueOHbIe
3aJlaHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJIHEHBI C OLIMOKaMHU.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPKaHUE Kypca OCBOEHO YacTHUYHO, HO
poOesibl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HEoOXOIUMble YMEHHUs pabOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMUPOBAHBI, OOJIBLIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoil oOydeHus
y4eOHBIX 3aJJaHHI BBIIIOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/1aHUN COJIEPKaT OLINOKU.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHUs He ¢(hOpMHUPOBaHbI, BBINOJIHEHHbIE YU€OHbIE 3a/1aHUs COJIEpKaT TPyObIe OIINOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT U

[Ipu mnpoBeneHHM TEOPETHUYECKUX U MPAKTUYECKHUX/ITa00PaTOPHBIX
CJIEYIOLIME NEJArOrHYECKUE TEXHOJIOT UM

[Ipunoxenne 1

3aHATHA  HUCIOJIB3YIOTCS

Nen/ | Ha3zBanue Lenb ucnoab3oBanus | [Inanupyempiit Ornucanue MopsIAKa

n o0Opa3oBaTelbHOI o0pa3oBaTenbHOI pe3ynbTar UCIIOJIb30BaHUS
TEXHOJIOTU (c | TexHOJIOTHH HCIIOJIb30BAHUS (anropuT™M IpUMEHEHU)
yYKa3aHUEM aBTOpa) 0o0pa3oBaTeNbHON | TEXHOJOTUU B
/  aKTUBHBIE W TEXHOJIOTHH NPaKTUYECKON
MHTEPAaKTUBHbBIE npodeccuoHanbHOM
METOBI 00Y4YeHUs JIeSITeIbHOCTH

1 TexHonorus dopmMupoBaHUe Pednexcus [TonckoBbIf
MIPOCKTHOM JUYHOCTHBIX u | cpopmupoBaHHOCT | (0OCYKIEHHE)
JEeSTEIIbHOCTH MeTanpeIMeTHBIX U Ju4HOCTHBIX U | KoHCTpykTOpCcKuit
(xon Jbion, | yHUBEpCANbHBIX YYEOHBIX | METAIIPEAMETHBIX | (IOMCK  ONTUMAJIbHOTO
Yunbsm NEHCTBUI, B YacCTHOCTH | yHUBEPCAIbHBIX pereHus)

Kunnarpuk) YMEHUN CaMOCTOSITENIbHO | yueOHBIX JeHCcTBUM. | TexHOIOrnuecKuit
N0OBIBAThH 3HAHUA, (BBITIOTHEHUE
MPUMEHSTh OCO3HAHHO HX 3aIIaHUPOBAHHBIX
B MIPAKTUYECKON oreparuii)
NeSITeIbHOCTH, 3aKITIOYUTETbHBINA
TOTOBHOCTHU HAXOAHTh (amamu3  mpouecca U
pelnieHue  yu4eOHBIX U pe3yIbTaTOB)
COLIMATIbHBIX npobiiem,

MOTPEOHOCTH u
CIIOCOOHOCTH K
CaMOpPa3BUTHIO.

2 Nudopmannonno- | Mudopmarmonnsiit oomen | CorpoBoxaeHne [IpesenTanuu,
KOMMYHHKAIIOHHA | TIPH MOJITOTOBKE U | MaTepHaJIoB ypoOKa | BUJICOPOJIUKH
S TEXHOJIOTHSI BBINOJIHEHUH (BHIICOPOIHKH,

(A.B. lemyposBa) nabopaTopHO paboOTHI. CXEMbI,  TaOJIUIBI,

KapTOYKH)

3 3nopoBbecOeperato | -obecrnieueHre caHuTapHo- | -CobmtoaeHue KonTposns ocBeleHus Bo
mrast THTUEHHYECKOTO ONITUMAIILHOTO BpeMs NIPOBEICHUS
Texnonorust (H.K. | cocrosHus y4eOHOT0 | BO3AYIIHO- 3aHATHS;

CMHpHOB) MoMeleHus1 (OCBEIIEHUE, | TEIJIOBOIO PEeXHMa | IPOBETPUBAHMUE;
MIPOBETPUBAHHUE, B ayJIUTOPUU; ¢u3KynpTHAY3A;
TEMIIEPATYPHBIA PEKUM U | -TIOJICpKaHHE HOMOIIMOHATBHBIE
mnp.); paboTOCTIOCOOHOCT | pa3psIKH;
-pOBE/ICHNE 1 o0yyaroumxcs Ha | CBOEBpEMEHHOE
«(pU3KYIBTMUHYTKIY, 3aHATHUH, 3aBepIleHHEe ypoKa.
«(pU3KyNbTIIAY3bI» BO | -TIO3UTUBHAS
BpeMs 3aHATUS; MICUXOJIOTHYECKast
-HaJIM4Ine atMocdepa.

«OMOLIMOHATIBHBIX
paspsIoK»: IIYTOK,
YIBIOOK,
FOMOPUCTHYECKUX 1701011
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IIOYYHUTCIBbHBIX KAapTHUHOK,
IIOroBOPOK, HN3BCCTHBIX
BBICKA3bIBaHUH C
KOMMCHTAapUAMH U T.II.

NuTepakTuBHBIE Bogneuenue KaXJI0TO | AKTUBHAs I'pynnoBas
TEXHOJIOTHH oOyuaroierocs B | 1eATEIbHOCTh JeSITeNIbHOCTD B
o0pa3zoBaTeIbHBIN KaXJI0TO YIIPaXKHCHHSIX,
poIiecc oOyyJaromerocss Ha | 00CyKIeHHe o0mux
3aHATHY, peueHun

00BEKTUBHOE

OLICHMBAaHUE

JeSITeNIbHOCTH

oOyuJaromerocss Ha

3aHSITHH.

Keiic-meron (A. | BoisiBnenne, ot1O0p U | AHanu3 cuTyauuu | 3HAKOMCTBO c
JonropykoB) pelieHue pOOJIEMHBIX | BBIPA0OTKA | CUTYyallUEeH,
CUTYaIIH, MPaKTUYECKOTrO BbIJIEJIEHHUE MTPOOJIEMBI,
OcwmpbicieHre  3HAYEHUH | pelieHus MO3TOBOM HITYpM,
NeTaNe, OIHUCAHHBIX B | COBMECTHBIMHU aHaIN3 TIPUHSITHSI
CUTYalluu YCUJIUSMUA  MHHH- | peLICHHH,

TPy Pewenne Keica —
peJIoKEHNE BApUAHTOB
peuieHus  npoOIEeMHON
CUTyalluu, CBSI3aHHON C
pohecCHOHATLHOM
JIESATEIbHOCTBIO
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