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1 OBIIASL XAPAKTEPUCTHKA PABOYEW TIPOTPAMMBI  YYEBHOM
TACHATLTAHBI

1.1 O6aacTh NpUMeHEeHHsI POrPaMMbl

PaGouast mporpamMma y4eOHON AMCHUITTUHBI «XUMUS» SIBISICTCS YaCThIO MPOTPAMMBI TTOJTOTOBKH
CIEIUAMCTOB cpeaHero 3BeHa 1o crneruanbHocTH 21.02.19 3emneycrpoiictBo. Pabouass mporpamma
cocTaBJIeHa JIsl OYHON (hOPMBI O0yUICHHUSI.

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:

- (opMHPOBAHHE CHUCTEMBl XMMHUYCCKMX 3HAHUN KaK BAKHEHIIECH COCTaBISIONICH €CTECTBEHHO-
HAyYHOM KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKaT KJIIOUEBbIC MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUHU, OCBOCHHUE s3bIKAa HAYKH, YCBOCHHE W IMOHMMAHHUE CYIIHOCTH JOCTYITHBIX OOOOIICHHIA
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UICTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

- (¢opMuUpOBaHHWE W pPa3BUTHE IMPEACTABICHUH O HAYYHBIX METOJAX II03HAHUS BEUICCTB U
XUMHUYECKUX PEaKIMii, HEOOXOUMBIX AJIsl MPUOOPETEHHs] YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B PUPOJIC, B MPAKTHUECKON U MOBCETHEBHON KU3HU;

- pa3BUTHE YMEHHUH M CHOCOOOB [EATENbHOCTH, CBS3aHHBIX C HAOMIOJECHHEM U OOBACHEHUEM
XMMHUYECKOT0 IKCIIEPUMEHTA, COOJII0/IEHNEM TIPaBUII O€30M1aCHOT0 OOpPAIEHHS C BELIECTBAMH.

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

2 IJTAHUPYEMBIE PE3YJbTATHI OCBOEHUS YYEBHOM JUCHUILJIUHBI

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



Oo0mue u

IInanupyemsle pe3yabTaThbl 00y4eHH

npodeccuoHaJIbHbIE

JInuHoCTHBIE / MeTanpeaAMeTHbIEe IIpeameTHbIE
KOMIIeTEeHI[UHN
OK 01 Beibupars crocoObl | JIndHOCTHBIE pe3yabTaThl OCBOCHUS yueOHout | [IP62. BiageHue CcHUCTEMOW XWMHYECKHX 3HAHUH,
perieHus 3a/a4 | AUCHUIUIMHBl OTPaXKArOT TOTOBHOCTh W CIHOCOOHOCTH | KOTOpash — BKJIIOYAET: OCHOBOTOJATalolue  IMOHSTHUS
npodeccnoHanbHOM 0o0y4aromuxcsi PyKOBOJCTBOBATbCA C(HOPMUPOBAHHOM | (XMMHUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa

ACATCIIbHOCTH MPUMCHUTCIIBHO
K pa3jIn4YHbIM KOHTEKCTaM

BHYTPEHHEN MO3UIMEN TUYHOCTH, CUCTEMOM IEHHOCTHBIX

OpUEHTAINM, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TpaAUIIHOHHBIM IEHHOCTSIM
pPOCCHUHCKOro  OOIIECTBa, pacHIMPEHUE >KU3HEHHOTO

OTIBITA W OIBITa JCATCIHLHOCTH B IMPOIECCE Pealln3alun
OCHOBHBIX HAllpaBJICHUI BOCIIUTATEILHON JIEATEIHLHOCTH,
B TOM YHCJIC B YaCTH:

TPY/ZOBOTO BOCIIUTAHHS:

JIP23. 2omosnocmb Kk mpyoy, OCO3HAHUE YEeHHOCMU
Macmepcmaa, mpyooniooue;

JIP24. 2omosHocmb K = AKMUBHOU  OesamenabHOCmu
MEXHONO02UHEeCKOl U  COYUATbHOU  HANpPAGIeHHOCMU,
cnocobrocmob UHUYUUPOBAMD, NIAHUPOBAMb u

CAMOCMOSMENbHO BbINOIHAMb MAKYVIO 0esIMETbHOCb,
JIP25. unmepec K PA3UYHBIM chepam
nPoheccuoHanbHOU 0estmenlbHOCIMU, YMEHUE COBEePUUAnmb
OCO3HAHHDI 8b100p 0yoywetl npogheccuu u
Peanu308vi8ams coOCMEEHHbIE HCUSHEHHBLE NILAHDL,

MeranpenmeTHsle  pe3yjibTaTbl  OCBOEHHUS  yuyeOHOM
JUCHUTUTMHBI OTPaXKaIoT:

8.1. Osnagenue YHUBEPCAITbHBIMHU y4eOHBIMU
MO3HABATEJbHBIMU ACHCTBUSIMMU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

MPI. CAMOCMOAMENbHO popmynuposamp u
aKmyanuzupoeamv — npooremy,  paccmampueamsv — ee
6cecmoponnte;

aroma, s-, P-, 0-3JeKTpOHHBIC OpPOMTAIM ATOMOB, WOH,

MOJIEKYJa, BaJ€HTHOCTb, AJEKTPOOTPHUIATEIHHOCTb,
CTENEHb  OKWUCICHHUS, XUMHUYECKas CBS3b, MOJb,
MOJIIpHasT Macca, MOJSPHBIA 00beM, YrIepOAHbIN

CKeJeT, (QyHKUMOHANbHAA Tpylna, pagukai, U30Mepus,

U30MEpBH, TFOMOJIOTHYECKU I psn, TOMOJIOTH,
yIJIEBOAOPOABI,  KHCIOPOA- U a30TCoJeprKalue
COEJMHEHUs, OHOJOrMYeCKM aKTUBHBIE  BEIECTBa
(yrmeBoabl, KHUpbI, O€JIKH), MOHOMEp, IOJHUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS,  KpUCTAIJIMYECKas  pelieTKa,  THIIbI
XUMHYECKHUX peakuui (OKHCIUTENBHO-
BOCCTAHOBUTENIbHBIE, 3K30- U  3HJIOTEPMHUYECKHE,
peakIMu HMOHHOrO OOMEHa), pacTBOp, 3JIEKTPOJUTHI,
HEDJIEKTPOJIUTHI,  JJEKTPOJIUTHYECKAs  JUCCOLMALINSA,

OKMCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH XHUMHUYECKOU
peakiny, XUMUYECKOE PaBHOBECHE), TEOPHUH U 3aKOHBI
(Teopust XUMUYECKOTO CTPOCHHSI OPraHMUYECKUX BEIIECTB
AM. bytneposa, Teopust AIEKTPOTUTUYECKON
Juccouranuu, nepuoanueckui 3akod .M. Menneneesna,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMHH,  (aKTOJIOTUYECKUE
CBEICHUSA O CBOMCTBAaX, COCTaBe, TMOJYYEHHUH U
0e30ImacHOM HCIIOJIb30BaHUU BaKHEHIIINX
HEOPTraHWYECKNX M OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JIESITEILHOCTH YEJIOBEKA,




MP?2. ycmanasniueams CywecmeeHHblll NPUHAK UTU
OCHOBaMUA ~ O1A  CpaeHenus,  Kiaccuukayuu  u
0b6006wenus1,

MP3. onpederamv yeau OesmenbHOCMU,
napamempul u Kpumepuu ux 00CMUNCeHUsL;
MP4. eviasniams 3aKOHOMEPHOCMU U NPOMUBOPEUUs 8
paccmampusaemlx AGNeHUSIX,

MP5.  enocumb  Koppekmugbl 8  0esImenNbHOCHb,
OYeHUusamv  coomeemcmeue  pe3yibmamos — Yeisim,
OYEHUBAMb PUCKU NOCIEOCMEULL 0esIMENbHOCTIU,

MP6. pazsusame KpeamugHoe MvlulieHue Npu peuleHuu
HCUBHEHHBIX NPOOTIeM;

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

MP7. enrademov Hasvikamu y4eOHO-UCCIE008AMENbCKOU U

3a0aeambv

NPOEKMHOU  0esiMeNbHOCY, —HABbIKAMU — PA3PeUuleHUs]
npoonem,
MPI2. evisignsams NPUYUHHO-CIEOCMBEHHbIE CBA3U U

AKmyanu3upoeams  3a0auy, 6bl0gUeams Unomesy ee
peuieHus, Haxooums apeymeHmol Ol 00KA3amelbCmed
CBOUX — ymEepicOeHull,  3a0aeamv — napamempvl U
Kpumepuu peuileHus;

MPI3. ananuzupoéamv nonyueHHvle 8 X00e peuleHus
3a0auu  pe3yibmamol, KPUMUYECKU OYEHUBAMb  UX
00CMOBEPHOCMb, NPOCHOZUPOBAMb USMEHEHUE 6 HOBbIX

ITP67. chopMHupOBaHHOCTH YMEHUHN MPOBOJUTH PACcCUEThI
0 XUMUYECKUM (POopMysIaM U ypaBHEHUSIM XHUMHUYECKUX
peakuuii ¢ HCMIOIb30BaHUEM (U3MUECKUX BEITUYMH,
XapaKTEePU3YIONIMX  BEIIECTBA C  KOJUYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJibHbIE YCIOBHSI) Ta30B,
KOJIMYECTBA  BEILECTBA; HCIOJIb30BATH  CUCTEMHBIE
XUMHUYECKUE 3HAHWUS JUIsl TPUHATUS pElIeHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

VCLOBUAX,

OK 02 Hcnonw3oBate | JINUHOCTHBIE pe3yibTaThl OCBOCHUS yuebHoli | [IPO6. BianeHue OCHOBHBIMHM METOJaMU HAY4YHOI'O
COBPEMEHHBIE CpeACTBa | JUCLUUIUIMHBI OTPAXalOT TOTOBHOCTh M CIIOCOOHOCTH | MO3HAHHMSI ~ BEUIECTB M XUMHMUYECKUX  SIBJICHUH
ITOUCKA, aHanIM3a 1 | 00y4aroIuXcsi PYKOBOJCTBOBAThCS — chopmupoBaHHOU | (HaboIeHuE, U3MEpPEHHE, JKCIIEPUMEHT,
MHTEpHpeTalMuuHGOpMalluK | BHYTPEHHEH MO3UIMeN TUYHOCTH, CUCTEMON IEHHOCTHBIX | MOJICIIMPOBAHUE);

51 MH(OPMallMOHHBIE | OPUEHTAIMM, TO3UTUBHBIX BHYTpPEHHUX yOexaenui, | [IPG9. cdopMupoBaHHOCTH yMEHHsSI aHaIU3UPOBATH
TE€XHOJIOTUHU JUIsl BBINOJIHEHMSI | COOTBETCTBYIOLINX TpaJIuLHOHHBIM LEHHOCTSM | XUMMUYECKYI0 HH(pOpMAIHIO, TOJIy4yaeMyl0 U3 pa3HbIX
3aga4 MpoeCCHOHANBHON | pOCCUHCKOTO  OOIIeCTBa, pacCHIUpPeHHE IKU3HEHHOTO | HCTOYHUKOB (CPEACTB MaccoBOM HWHGOpMAIMH, CETh
JESITEIbHOCTH OINbITa M OMbITA AEATEIBHOCTU B Ipoluecce peanusauuu | IHTEpHET u npyrue);




OCHOBHBIX HAIPaBJICHUH BOCIUTATEILHON JCSITEIBHOCTH,
B TOM YHCJIE B YaCTH:

IIEHHOCTH HAyYHOTO MTO3HAHMUS:

JIP32. cghopmuposanHocme MUPOBO33pEHUs,
COOMBEMCMBYIOUE20 COBPEMEHHOMY VPOBHIO DA3BUMUS
HAYKU U 00ujeCmeeHHOU NpaKmuku, OCHOBAHHO20 HA
ouanoze Kyivmyp, CHoCOOCMBY0Ue20 0COHAHUIO C80e20
Mecma 8 NONUKYIbIMYPHOM Mupe;

JIP34. oco3nanue yemHOCMU HAYYHOU OesamelbHOCMU,

20MOBHOCb ocywecmensimo NPOEKMHYIO u
uUccne008amenbeKyo 0esimelbHOCmb UHOUBUOYANbHO U 8
epynne;

MertanpeqMeTHbie  pe3yJIbTaThl  OCBOCHHUS  Y4eOHOU
JICITUTUIMHBI OTPAXKAIOT:

8.1. OBnanenue YHUBEpCaIbHBIMU yueOHBIMU

MO3HABATEIILHBIMU JICHCTBUSMHU:

B) pabota ¢ uHpopMaIuei:

MP21. érademv Hasvikamu NOAYYEHUS UHGOPpMAYUU U3
UCTMOYHUKO8  pDA3HBIX — MUN0B,  CAMOCMOAMENbHO
ocywecmenams NOUCK, AaHAIU3, CUCTeMamu3ayuo Uu
uHmepnpemayuio UHGOpMayuu pastudHelX 6U008 U hopm
npeocmasieHus;

MP22. cozoasamb meKxcmvl 8 paziudublx opmamax c
Vuemom Ha3HaueHus: uHgopmayuu u yeneoll ayoumopuu,
8blOUPAsL  ONMUMANBLHYIO  (POPpMY  NpeoCmasieHus u
sU3yanu3aAyUU;

MP23. oyenusamv 00cmogepHoOCmb, J1e2UMUMHOCHb
ungopmayuu, ee coomgemcmeaue npagobiM U MOPAIbHO-
IMUYECKUM HOPMAM,

OK 03 IlnmamupoBate u
peann30BbIBaTh  COOCTBEHHOE
po¢eCCHOHAIBHOE u
JMYHOCTHOE pasBUTHE,

JInunocTHBIE pe3yabTaThl OCBOECHHUS yueOHOI
JUCLUIUIMHBL  OTPaKalOT TOTOBHOCTH U CIIOCOOHOCTH
0o0y4aromuxcsi pyKOBOJCTBOBAThCS  C(HOPMHUPOBAHHON

BHYTpCHHCﬁ MO3HUIIUEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX

I1PGI. c(hOpMUPOBAHHOCTh IIPEACTABJICHUN: 0
XMMHUYECKOM  COCTABJSIOUIEM  €CTECTBEHHOHAYYHOU
KapTUHBI MHpA, POJIM XHUMHU B TIO3HAHWUU SIBICHHUM
IpUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhI




MpeaNPUHIMATETbCKYIO
JeSITeTbHOCTD B
npo¢eCCHOHATBHON chepe,
UCIIONIb30BaTh  3HAHHUS  TIO
npaBoBOM M (PUHAHCOBOH
IPaMOTHOCTH B  Pa3lIUYHBIX
KU3HEHHBIX CUTYaIHIX

OpUEHTAINM, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TpaAUIIMOHHBIM HEHHOCTSIM
pOCCUICKOro  OOIIEeCTBa, pacHIMpEeHUE >KU3HEHHOIO

OTIbITA W OIBITA JICATEIHLHOCTH B IMPOIECCE Peain3alun
OCHOBHBIX HalpaBJICHUI BOCIUTATEILHOM JACATCILHOCTH,
B TOM YHCJIC B YaCTH:

JIyXOBHO-HPABCTBECHHOT'O BOCITUTAHHS

JIP12. cghopmuposanHocmev HPABCMBEHHO20 CO3HAHUS,
IMUYECKO20 NOBEOCHUSL,

JIP13.  cnocobHocmbv  oyenusamv — cumyayuro U
NPUHUMAMb  OCO3HAHHBIE DeuleHUsl, OPUEHMUPYSCL HA
MOPANILHO-HPABCMBEHHbIE HOPMbL U YEHHOCTIU,

JIP26. 2omosHocmb u cnocobnocms K 00pazoeanuio u
CamMo0Opaz08anUI0 HA NPOMANCEHUU BCell JHCUSHU,

MertanpeameTHele  pe3ysibTaTbl  OCBOGHUS — yueOHOMU
JUCLIUIIMHBI OTPaXKaroT:

8.1. OBnanenue YHUBEpCaIbHBIMU yueOHBIMU
MO3HABATEJIbHBIMU JIEHCTBUSAMU:

0) 0a30BbBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

MPI1. cmasumv u gopmyruposame cobcmeeHHble

3a0auu 6  00pPA308AMENbHOU  OesAMeNbHOCmU U

HCUSHEHHbIX cumyayusix,

8.3. OBnaneHue yHUBEPCAJIbHBIMU PETYISATUBHBIMU
JEHCTBUAMMU:

a) caMOOpTaHHU3aIIUs:

MP38. CamocmosamenbHo ocywjecmenams

NO3HABAMENLHYIO OesMeNbHOCb, BbIAGIAMb NPOoDIeMbl,
cmasums U QHOpMYIUposamsv CcoOCMeEeHHbvle 3a0adu 8
00pa306amenvHoll  OesAMeNbHOCMU U HCUSHEHHBIX
CUmyayusx;

MP39. camocmosmenvHo cocmaenams NIAH peuleHus
npobniemMvl ¢ Yy4emom — UMERWUXCL — pecypcos,
COOCMBEHHBIX BO3MOICHOCHEN U NPEONOYMEHU,

JUYHOCTH, €€  (QYHKIMOHAIbHOM  TIPaMOTHOCTH,
HEOOXOAMMOW JJIsi peIIeHUs] TMPaKTHYECKUX 33434 U
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHONICHHS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpene;

I1PG3. c(hOpMUPOBAHHOCTH YMEHHI BBISIBJISITD
XapakTepHble IPU3HAKU M B3aUMOCBS3b M3YyYEHHBIX
MOHATHUM, MPUMEHATH COOTBETCTBYIOIIME MOHSITHUS TPHU
ONMCAHUU CTPOEHUS M CBOICTB HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB U UX MPEBPAIICHUI; BBISBIATH
B3alMOCBA3b XHMHMUYECKUX 3HAHUH C MOHATHSIMH U
MpeJICTaBICHUSIMHU OpyTUx €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

[TPG8 cdopMUPOBAaHHOCTH YMEHHWIl IJIAHUPOBAaThH U
BBINIOJHATh XMUMHMYECKUN SKCIEPUMEHT (IpeBpalleHus
OpraHMYECKUX BEUIECTB NPU HArPEBaHUU, MOIyYECHUE
STWJIEHA U U3YYEHHE €ro CBOICTB, KayeCTBEHHbIE
pEeaKuu Ha albJeruJibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypauusi O€lKOB IpU HAarpeBaHWM, I[BETHBIE
peakiuu OeJIKOB; MPOBOJIUTh PEAKIIUA MOHHOTO OOMEHa,
ONpENEIATh CpeAy BOJHBIX PacTBOPOB, Ka4ECTBEHHBIE
peakiuu Ha cyibdar-, kapOOHAT- U XJOPUA-aHUOHBI, HA
KAaTHOH aMMOHUS; PellaTh 3KCIEPUMEHTAJIBHBIE 331a4u
o teMaM "Meramibl" u "Hemeramibl") B COOTBETCTBUU
C MpaBWJIaMH TEXHUKU 0€30IacCHOCTH IpU OOpalleHuH ¢
BelleCTBAaMM M J1a0OpaTOpHBIM  O0OpPYIOBaHUEM;
IIPEJCTABIIATh PE3YJIBTaThl XMMHYECKOIO IKCIEPUMEHTA
B (popMe 3amuCH YpaBHEHUH COOTBETCTBYIOIIMX PEAKITHI
U (GOpMYNIHpPOBaTh  BBIBOJABI Ha  OCHOBE  OTHX
pe3yJbTaToB;




0) CaMOKOHTPOJIb:
MP46. eradems HagblkamMu NO3HABAMENbHOU pegieKcuu

KaK  OCO3HaWus  coeepuiaemvlx  Oelicmeuti U

MbICIUMENbHBIX — NPOYeccos,  UX  pe3yibmamos  u

OCHOGAHUUL,
OK 04 D¢ dexktuBHO | MeTanpenMeTHble  pe3yabTaTbl  OcBoeHHs — yueOHo# | [IP65. cdopmMHpOBaHHOCTP YMEHUH YyCTaHABIHMBAThH
B3aUMO/IEHICTBOBATh U | AUCUUIUIMHBI OTPAXKAIOT: IPUHAMJISKHOCTh  M3YYEHHBIX  HEOPraHWYECKUX U

paboTaTh B KOJUIGKTHBE W
KOMaH/Ie

8.2. OBiaiecHUE YHHUBEPCAIbHBIMU KOMMYHHKAaTUBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHasl I€SITEIIbLHOCTD:

MP33. npunumamov yeiu cOBMEeCMHOU OesmelbHOCMU,
Op2aHU308b16AMb U KOOPOUHUPOBAMb OEUCMBUs No ee
00CMUICEHUIO: cocmaensims naaH Oeticmeuil,
pacnpeoensims poau € YYEemOM MHEHUl Y4aCmHUKO
00cyocoamnv pe3yibmamovl COBMeCmHOU pabombl,

OpraHU4YCCKUX BCUICCTB K OIPCACICHHBIM KiacCaM U
rpyunmam CoeHHHeHHﬁ, XapaKTCprU30BaTb HX COCTAaB H
BaKHEHIIIHE CBOﬁCTBa; OIpeaACIATL BUABI XUMHYCCKUX
cBsA3el (KOB&HCHTH&H, HOHHas, MCTAJIMYCCKasd,
BOI[OpOIIHaﬂ), THIIBI KPpUCTATNIMICCKUX pPCUICTOK
BCIICCTB, KHaCCHq)I/IL[I/IpOBaTb XUMHUYCCKHEC PCAKIINH

OK 05 OcymiecTBasTh YCTHYIO
u MUCHEMEHHYIO
KOMMYHHKAIUIO Ha
rocy1apCTBEHHOM SI3BIKE
Poccuiickoit  ®denepanuun ¢
Y4ETOM ocoOeHHoCTeH
COLIMAJIBHOTO U KYJIbTYPHOIO
KOHTEKCTa

JInuHocTHBIE pe3yJbTaThl OCBOEHUS y4eOHOM
JUCLHUIUIMHBL OTPaXalOT TOTOBHOCTh U CIIOCOOHOCTH
o0y4aroIuxcss PyKOBOACTBOBaTbCAd CHOPMHUPOBAHHOU
BHYTPEHHEN MO3ULMEN TMYHOCTH, CUCTEMON IEHHOCTHBIX

OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIINX TpaJAULIMOHHBIM LIEHHOCTAM
poccuiickoro  o0miecTBa, pacIIUPEHUE KU3HEHHOI'O

ONbITa U OMNbITA JEATEIBHOCTH B IPOLIECCE pean3aliu
OCHOBHBIX HAIpPABJICHU BOCIUTATEIBLHON NESITEIBHOCTH,
B TOM YHCJIE€ B YACTH:

ACTETUYECKOTO BOCITUTAHUSA:

JIP16. scmemuueckoe omHoOuleHUe K Mupy, 6KIUYas

acmemuxy — ovima, HAYYHO20 U MEXHU4ecKo2o
meopuecmsa, cnopma, mpyoa U  0OWECMBEHHbIX
OMHOWEHUU,

JIP17. cnocobHocmb 60CNpUHUMAMb PA3IUdHble BUObL
UcKyccmea, mpaouyuu u meopuecmeo c60e20 U Opyaux
Hapooos,  owywamsv  IMOYUOHANbHOE  B030elicmaue

[1P64. chopmupoBaHHOCTE YMEHHH  HUCIOJIB30BaTh
HaVMEHOBAHUS XUMHUYECKUX COETMHEHU I
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON M MPHUKIIATHOMN
XUMUU U TPUBUAJIBHBIE HAa3BaHUS BAKHEWIINX BEILECTB
(aTHIIeH, aleTWieH, MIepuH, (eHon, (hopMabaerus,
YKCYCHasl KUCJOTa, TJIMIWH, YrapHbIA a3, YrIeKUCIbII
ra3, aMMHaK, raiieHas H3BECTb, HETalleHas W3BECTh,
MUThEBAsT cofa W JPYTUX), COCTAaBISATH (HOPMYIIBI
HEOPTraHUYECKNX W OPTraHUYECKUX BEIICCTB, YPABHECHHS
XUMHUYECKUX  peakiuii, OOBICHATH WX  CMBICI,
MOATBEPKIIATh XapaKTEepHbIE XUMHUYECKHE CBOMCTBA
BEILIECTB  COOTBETCTBYIOIIMMH  3KCHEPUMEHTAMU U
3aMMCAMU YPABHEHUN XUMUYECKUX PEAKIINIA;




uckyccmea,
JIP18. ybescoennocms 6 3HAyuMOCmu O TUYHOCTIU U
0bwecmea OmeuecmeeHHO20 U MUPOBO20 UCKYCCMEA,
OMHUYECKUX  KVAbMYPHbIX —mMpaouyuii. U HaApoOHO20
meopuecmeda,

JIP19. 20mosHocmyb K camo8ulpaddcenuio 8 pasuvix Uoax
uckycemea, — cmpemieHue — Nposieiamv - Kauecmed
MBOPUECKOU TUYHOCIU,

MertamnpenMeTHble  Pe3yIbTaThl
JTUCIUIIMHBI OTPaXKaroT:

8.2. OBnajeHNe YHHUBEPCATbHBIMU KOMMYHHKAaTHBHBIMU
NENCTBUSIMU:

a) o01ieHue:

MP26. ocymiecTBiIsSTh KOMMYHUKALIUA BO BceXx cdepax
KU3HU;

MP28. Brnagerb pa3iIWYHBIMU CIIOCOOAMU OOILIEHUS U
B3aUMOJCHCTBUS;

MP30. pa3BepHYTO W JIOTUYHO H3Jaratb CBOIO TOYKY
3pEeHHsI C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

OCBOEHHUS  yueOHOM

OK 06 IIpostBnaTh
IpaXx/1aHCKO-aTPUOTHYECKYIO
MO3ULUIO, JIEMOHCTPUPOBATH
OCO3HaHHOE TIIOBEJCHHE Ha
OCHOBE TpaUuLIMOHHBIX
POCCUMCKHX JIyXOBHO-
HPAaBCTBEHHBIX IIEHHOCTEW, B
TOM  4uCI€ C  Y4ETOM
rapMOHM3ALUU
MeKHAIIMOHAIbHBIX u
MEXPETUTNO3HBIX
OTHOIIICHHH,
CTaH1apThl

IPUMCHATH

JInyHOCTHBIC pe3yabTaThl OCBOCHUS yueOHOI
JTUCHUIIIMHBI  OTPaXXal0T TOTOBHOCTh M CIIOCOOHOCTH
0o0y4Jaromuxcsi PyKOBOJCTBOBAThCS  C(HOPMHUPOBAHHON
BHYTPEHHEHN MO3UIMEN TUYHOCTH, CUCTEMOMN IEHHOCTHBIX

OpUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOeXKIEHU,
COOTBETCTBYIOILIUX TpaZuLIHOHHBIM [EHHOCTSIM
poccHuiickoro  oO0IIecTBa, pacUIMpeHHe KU3HEHHOTO

OTIBITA W OTBITA JEATEIHLHOCTH B TPOIECCE pean3aIiiu
OCHOBHBIX HalPaBJICHUI BOCIUTATEIbHON JESITEIbHOCTH,
B TOM YHCJIE B YaCTH:

TPaKJIaHCKOTO BOCTIMTAHMUS:

JIP2. oco3unanue c8oux KOHCMUMYYUOHHBIX NpaA8 U
00s3aHHOCTmel, Y8adceHUe 3aKOHA U NPABONOPAOKA;

ITP69. cdopMHpPOBAaHHOCTE YMEHHS AaHAIM3HPOBATH
XUMHYECKYI0 WH(GOpPMAIHIO, IOydyaeMyl0 U3 pa3HbIX
UCTOYHUKOB (CPEICTB MaccoBOW HH(OpPMaILUHU, CETh
WnuTepHer u apyrue);




AHTUKOPPYILIUOHHOTO JIP3.  npunamue  mpaouyuoHHbIX  HAYUOHAILHULIX,
[IOBE/ICHNUS; obweuenoseueckux 2YMAHUCUYECKUX u

0eMOKpamu4ecKux yeHHocmeli,

JIP5. 2omognocmb ecmu cOBMeCmMHYI0 0esameibHOCb 6

uHmMepecax 2pancoancko2o obwecmaa, y4acmeosamsv 6

camoynpagneHuu 8 ooweobpaz08amenbHol opeanu3ayuu

U 0emcKO-IOHOULECKUX OP2AHUZAYUSX,

JIP9. yennocmnoe omHouieHue K 20Cy0apCcmeeHHbIM

CUMBONAM, UCMOPUYECKOMY U NPUPOOHOMY HACIeOuro,

NAMAMHUKAM, mpaouyusm HAapooos Poccuu,

docmudicenuam Poccuu 6 Hayke, uckyccmee, cnopme,

MEXHON02UAX U MpPYoe;
OK 07 CogpetictBoBath | JINUHOCTHBIE pe3yabTaThl OCBOCHHUS yuebHoii | [IP610.  chopmupoBaHHOCTH  yMEHHUU  COONIOAATH
COXPAaHCHHIO  OKPY)KAIOWIEH | IUCIUIUIMHBI OTPAXKAIOT TOTOBHOCTh M CHOCOOHOCTH | PaBMJIa HKOJIOTHYECKU IeNIecO00pa3HOro MOBEICHUS B
Cpelbl, pecypcocOepekeHuIo, | 00yJaroIMXCcsi PYKOBOJCTBOBATHCS  CHOPMHUPOBAHHOM | OBITY M TPYAOBOH JEATENBHOCTH B ILIENSAX COXPAHEHUS
[IPUMEHATD 3HAHUS 00 | BHYTpEHHEH MO3UIMEH TUYHOCTH, CUCTEMOW IEHHOCTHBIX | CBOETO 3/I0POBBSl M OKPYXKAIOIIEH MPHPOTHOW CPEIbI;
M3MEHEHUHU KIIUMaTa, | OpUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, | yIUTHIBATh  OMNAaCHOCTb  BO3JCHCTBUSL HA  JKUBBIC
TIPUHITATIBI OEPEKITMBOTO | COOTBETCTBYIOLIUX TPATUITUOHHBIM IIEHHOCTSIM | OPraHU3MBbl OIPEICIICHHBIX BEIIECTB, MOHUMAsl CMBICI
MPOU3BOJICTBA, A(D(PEKTHUBHO | pocCHIiCKOTO  OO0IIECTBA, PACHIMPEHHE IKU3HEHHOTO | MOKa3aTels MpeneilbHON JOMyCTUMOM KOHIICHTPAIIHH;

JIENCTBOBATh B YPE3BBIYANHBIX
CUTYyaLUSAX

OTIBITA W OIBITAa JICATEIHLHOCTH B IPOIECCE PealTu3aiun
OCHOBHBIX HampaBlIeHUI BOCIUTATENLHON JIesTENbHOCTH,
B TOM YHCJIC B YaCTH:

HKOJIOTMYECKOTO BOCIIUTAHUSI:

JIP28. nnanuposanue u ocywecmenenue Oeucmeull 6
OKpyJicalowjeltl  cpede  HA  OCHO8e  3HAHUs  yeiell
YCMOUYUBO20 PA3BUMIUSL Yel08edecmad;

JIP29. axmusHoe Henpusmue Oelicmeutl, NPUHOCAUUX
8peo oKpydcaroujeli cpeoe;

MertamnpeaMeTHble  pe3yibTaThl  OCBOCHHMS  y4eOHOM
JVICIIATUTHHBI OTPaXKaIoT:
8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

IIO3HABATCIIbHBIMU )IeﬁCTBPISIMHI
0) 06a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:




MPI16.  ocywecmenamo
nepemoca  cpedcms U
npogheccuonanvHyo cpeoy,
8.2. OsnaseHue yHUBEPCAIBHBIMH  PETYJISATHBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

MP45. Oasamb oyeHKy HOBbIM CUMYAYUIM, BHOCUMD

YenenanpasieHublll.  NOUCK
cnocobose  Oelicmeusi 6

KOPPEKMugul 8 oesmenbHOCmb, oyeHusamo

coomeemcmaue pe3yibmamos Yesam,;
OK 08 Hcnonb3oBars | JInuHOCTHBIE pe3yJabTaThI OCBOCHHUS yueOHnoi | [TP61. c(hOpPMHUPOBAHHOCTH MPECTABICHUM: 0
CpencTBa (bu3nuecKoil | AUCUMILTUHBL OTPaXKAIOT TOTOBHOCTh U CIIOCOOHOCTH | XMMHUYECKOH  COCTaBJISIOUIEH  €CTeCTBEHHOHAYYHOUH

KYJIbTYpPbl JJI1 COXPAHEHUS U
YKPEIUIEHUs.  310pOBbs B

00y4aromuxcsi PYKOBOACTBOBATbCA CPOPMHUPOBAHHOU
BHYTPEHHEH IMO3UIMEH TMYHOCTH, CUCTEMON IIEHHOCTHBIX

KapTUHBl MHpA, POJU XUMUU B TIO3HAHUU SIBICHHI
IpPUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbI

nporecce NpopecCHOHATBHON | OPHEHTAIM, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, | JMYHOCTH, €€  (YHKIMOHAIBHOH  TPaMOTHOCTH,
JESTeIbHOCTH U MOJAECPKaHUS | COOTBETCTBYIOLINX TPaJULIMOHHBIM LIEHHOCTSIM | HEOOXOAUMOM Il pelIeHUs] NPaKTUYECKUX 3ajady U
HE00X0AMMOTO YPOBHS | POCCHICKOTO  OOIIEeCTBa, pacIIMpeHHe JKU3HEHHOTO | SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
¢buznyeckoi OMBbITa U OMbITA JEATEIBHOCTH B INPOLECCE PeaTU3aliy | 310pOBbIO U IPUPOJHOM cpelie;
MOJATOTOBJIEHHOCTH OCHOBHBIX HAIPaBJICHUI BOCIUTATENbHOMN AestenbHOocTH, | [IP610.  chopmMupoBaHHOCT,  yMEHHI  cOOMIOAAThH
B TOM YHCJIE B YaCTH: IpaBUjIa KOJIOTUYECKU IeJ1eCO00pa3HOro MOBEIACHUS B
(¢u3MYECKOro BOCIIUTAHUS: OBITY M TPYAOBOM JEATENbHOCTH B IEJIAX COXpPAHEHUS
JIP20. cghopmuposannocms 300p06o2o u 0e30nacHo2o | CBOETO 3JI0pOBbsl U OKpYKarolleld MPUPOTHOU Cpelbl;
0bpaza H#cuznu, OmMeemcmeeHHo20 OMHOUWEHUs K C60eMy | YUNThIBaTb  OMNACHOCTh  BO3JACMCTBHS Ha  KHUBBIE
300p06bI0; OpraHU3Mbl OIPENEICHHBIX BELIECTB, IOHUMAs CMBICI
JIP22. akmusHnoe nenpusimue 6peOHblX NPUBbIYEK U UHBLIX | TIOKA3aTells MpelebHON JOIyCTUMOMN KOHIIEHTPalH;
Gopm npuuunenus epeoa ¢husuueckomy u ncuxuueckomy | [IP611. s oOywaromuxcs ¢ OrpaHMYCHHBIMH
300p06bI0; BO3MOXKHOCTSIMHU 37J0POBbsI: CPOPMUPOBAHHOCTh YMEHHUS
NPUMEHATHh 3HaHHUA 00 OCHOBHBIX JIOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;
OK 09 [Tonp3oBatbes | MeTanpenMeTHble  pe3yibTaThl  OcBoeHHMs — yueOHoil | [IPO12. mia crnenblx M craGoBHIAMIMX OOYYAIOLIUXCS:
npodeccnoHanbHOM JTUCIUIIMHBI OTPaXKaroT: c(OpMHUPOBAHHOCTh YMEHHUSI HCIIOJIb30BaTh pelibehHO
JOKYMEHTAIUEN Ha | 8.1. OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU | TOUEUHYIO cucTeMy o0o3HaueHuil JI. bpaiins ans 3anucu
roCy/1apCTBEHHOM U | M03HABaTEIbHBIMU JAEUCTBUAMU: XUMHYECKUX (HOPMYT,

HHOCTPAHHOM S3bIKaX.

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:




MP7. eradoemov Hasvlkamu y4eOHO-UCCIE008AMENbCKOLU U
NPOEKMHOU  0esIMeNbHOCU, HABLIKAMU — PA3PeueHUs
npoonem,

MPS. CnOcoOHOCMb u 20MOBHOCMb K
CAMOCMOAMENLHOMY ~ NOUCKY — Memo008  peuleHus
APAKMUYecKux 3a0ay, NPUMEHEeHUI0 Pa3iuiHbIX Memooos
NO3HAHUSL,

MP9. oeradenue sudamu OesmerbHOCMuU No NOLYYEHUIO
HOB020 3HAHUS, €20 unmepnpemayuu, npeoopa308anuio u
NPUMEHEHUIO 8 PA3IUYHBIX YUeOHbIX CUMYAYUsX, 8 MoM
yyce npu co30aHuU Y4eOHbIX U COYUAIbHBIX NPOEKMO8,
MPI10. ¢popmuposanue HayuHo20 muna MolULleHUs,
6l1a0eHUue  HAYYHOU  mMepMuHono2uel,  KI4esblMu
HOHAMUAMU U MEMOOaAMU,




3 CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUATILIIMHBI

3.1 O6beM yueOHOM AUCHUIIUHBI H BHIbI Y4e0HOl padoThl

B 1.4. B hopme

Bun yae6HO# paboThI O0mwem B yacax IIPaKTUYECKON
IOJITOTOBKH

O0Bem oOpa3zoBaTeIbLHON TPOrpaMMbl YIeOHOMH 56 0
JCITUTIAHBI
OcHoOBHOE co/lep:KaHue 47 0
TEOPETUIECKOe O0yUeHHE 23 0
MPAKTUYECKHUE 3aHITUS 14 0
1a00paTOpHBIC 3aHATHUS 10 0
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 9 0
(conep:xkaHue NPUKJIATHOTO MOIYJIsA)

9 0
TEOPETUYECKOE 00YICHUE

0 0

1ab0paTOPHBIE 3aHITHUS

[TpomexxyTouHasi aTTecTaluus ouggepeHyuposanmbvlli 3auem




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0nemMm,
akaa. 4/ B
TOM YHUCJIe
HaumenoBaHue Coneprxanue yueGHOro Mmarepuasa u GopmMbl OpraHu3anuu B popMme Ko OK Kon I1P, JIP, MP,
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroluxXcst NpaKTU4ec
KOl
MOJATOTOBK
U, aKaj. 4
1 2 3
PA3JIEJI 1 OPTAHUYECKAS XUMUSA 20/0
Tema 1.1 Conep:kanue 2/0
Teoperuueckue [IpeameT opraHMYecKOi XMMHUHU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 2/0 OK 01,0K [1P62,1TP69,JIP3,JIPS,JI
OCHOBBI OPTraHMYeCKOH | 3HAYCHHWE B IMOJYYCHHH HOBBIX BCIIECTB M MaTCPUAIIOB. 02,0K 03,0K P9,JIP12,
XUMHUH CtpykrypHble (OpMyNbI OpraHMYEcKUX BemiecTB. ['omonorus, 04,0K 05,0K | JIP13,JIP16,J1P17,JIP18,
n3omMepusa. XUMUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHHUSX - 06, JIP19,JIP23, JIP24,
OJIMHApHBIE U KpaTHbIC CBsi3u.lIpencraBnenre o kiaccudukanuu JIP25, JIP26,J1P32,J1P34
OpraHMYecKux  BemiecTB.  HoMmeHknaTypa  OpraHMYecKHUX MP1,MP2,MP3,MP21
COCMHEHNI (cucTeMaTHueckas) W TpPUBHAIbHBIE Ha3BaHUS
BOXHEHIINX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB.
Tema 1.2 Conepxanue 8/0
YraeBoaopoasbl. AJKaHBI: COCTaB U CTPOEHHUE, FOMOJOTHYECKHil psia. MertaH u 1/0 OK 01, OK 02, | ITP61,ITP62,ITPG3,I1P64
9TaH - TMPOCTEUINNE TMPEACTABUTEIM aJKaHOB: (pu3Myeckue u OK 03, OK 04, JIP069,ITP610,1TPG12.
XMMHUYECKHE CBOWCTBA (pEeakIMM 3aMeIleHUus] M TOpEeHHs), OK 05, OK | JIP20,J1P22,JIP25,JIP29,
HaXOXXJCHHE B TIPUPOJIE, TIOTyIEeHUE U IPUMEHEHHE. 06,0K 07,0K JIP32,J1P34
AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psiA. DTUIIEH U 08,0K 09 MP1,MP2,MP3,MP4 M
MIPOTIJICH - MPOCTEHIITNE TIPEICTABUTENN AIKEHOB: (pu3nueckue P7,MP8,MP9,MP10,MP
U XHMHYECKHE  CBOWcTBAa  (peakluuu  THJIPUPOBAHUS, 11,MP12

FaJIOFeHI/IpOBaHI/IH, FI/IJIpaTaHI/II/I, OKHCJIICHUA U HOHI/IMepI/ISaHI/II/I),
MOJIy4YeHUE U IPUMEHEHUE.
Ankanuensl: OyraaueH-1,3 u wmetwnOyraauen-1,3: crpoeHwue,

BaKHEHIIIME XMMHYECKHE CBOMCTBA (pCaKI_II/IH HOJ’II/IMCpI/ISaI_II/II/I).




ITosrydeHrnEe CUHTETHYECKOTO KaydyKa W PE3UHBI.

AJKHMHBL: COCTaB M OCOOCHHOCTH CTPOEHUS, IOMOJIOTMYECKUI
psn. AUETWIEH - IPOCTEHIINN IPEICTABUTEND AJIKMHOB: COCTaB,
cTpoeHue, (usnyeckue M XUMHUYECKHE CBOWCTBA (peaKiuu
TMJIPUPOBAHUs, TAJOT€HUPOBAHUSA, TUApPATALUU, TOPEHUS),
[I0JIyYE€HHUE U IPUMEHEHHE.

Apensl. beH3on: cocras, cTpoeHue, GU3NYECKUE U XMMHUUYECKHE
CBOMCTBa  (peakuuu TaJOT€HUPOBAHUS U  HUTPOBAHUA),
IIOJIy4€HUE U NpUMeHeHue. ToKCMYHOCTh apeHoB. ['eHeTndeckas
CBSI3b MEXKY YIJIEBOJOPOAAMHU, IPUHAIEKAIMMHU K Pa3IUYHBIM
KJIaccaM.

[IpupoaHbIE MCTOYHMKHM YIJIEeBOXOPOAOB. lIpuponHelii ras wu
nonyTHele HedTsHble ra3sl. HedpTh M ee mNpoucXoXKAeHUE.
CrocoOb1  mepepabOTKM  HEPTH:  TEPEroHKa,  KPEKWHT
(TepMuyecKHi,  KaTaauTH4yeckuil), nuponu3.  IIpomyKTsl
nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B
ob1Ty. KaMeHHBIH yrosib ¥ OpOAYKTHI €ro nepepaboTKH.

IIpodeccHnoHATHLHO-OPHEHTHPOBAHHOE COIEPKAHNE 1/0
[IpenenpHbIe YrIeBOIOPOABI (AIKaHBI U IUKJIOANKaHbI). ['opeHue 1/0
MeTaHa KaK OJHMH M3 OCHOBHBIX HCTOYHHKOB TeIlJla B
MIPOMBIIIJICHHOCTH u OBITY. CgoiicTBa MIPUPOIHBIX
VTJIEBOJIOPOAOB, HAXOXJICHHE B TPHUPOAEC © TNPUMCHCHHE
aJIKaHOB;
Hemnpenenbabie  (amkeHbl, aJKUHBI W aJKaJAUCHBI) U
apoMaTHuYecKue YriIeBoAOoponsl. [opeHHe ameruneHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsI CBAPKHU U PE3KU
METaJLIOB.
B ToM umHciie IPaKTHYECKUX H JIA00PATOPHBIX 3aHATHI 6/0
[Ipaktuueckoe 3austue Ne 1. [lomyueHue sTuIeHA U M3ydeHUE 2/0 OK 01, OK 02, I1P66, ITP69, ITP610,
€ro CBOMCTB OK 03, OK 04, JIP16, JIP23, JIP25,
OK 05, OK 06 JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21, MP30,
MP33, MP38
[Ipaktnueckoe 3anstue Ne 2. CocraBieHue Ha3BaHUU 2/0 OK 01, OK 02, I1P66, I1PG9, ITP610,




MPEACIBbHBIX  YIIIEBOJOPOJOB 1O ¢dopMyiaM | Ha3BaHUSIM. OK 03, OK 04, JIP16, JIP23, JIP25,
Pemenne pacu€THBIX 3amady  Ha  ompeaeneHue  00bEMa, OK 05, OK 06 JIP28,J1P29,
KOJIMYECTBA UCXOIHOIO BEIIECTBA MP1, MP4, MP12,
MP16, MP21, MP30,
MP33, MP38
[Mpaktnueckoe  3ansatue Ne  3.CocraBieHuUE  Ha3BaHUU 2/0 OK 01, OK 02, I1P066, I1PG9, I1P610,
HETIPEeCIbHBIX YTJIEBOJOPOJOB 10 (opMyliaM W Ha3BaHHUSIM. OK 03, OK 04, JIP16, JIP23, JIP25,
Pemenne pacu€rtHbIX 3amady Ha  OmpejelieHHe  00bEMma, OK 05, OK 06 JIP28,JIP29,
KOJIMYECTBA MCXOJHOT'O BEIISCTBA MP1, MP4, MP12,
MP16, MP21, MP30,
MP33, MP38
Tema 1.3 Conep:xxanue 4/0
Kucnaopoacoaep:xkamme | [IpenenbHple OQHOATOMHBIE CHUPTHL. MeETaHON H  3TAHOJ: 2/0 OK 01, OK 02, I1P61, I1P62, ITPG3,
OpraHuveckKue CTpocHHE, (U3MYECKHEe M XUMHUYECKHEC CBOHCTBA (PEakIuu C OK 03, OK 04, 11P64, 11P069, 11P610,
coeTUHEHHUSsI. AKTUBHBIMM  METaJJIaMH, TaJIOTEHOBOJOPOJaMH, TOPCHHE), OK 05, OK 06, I1P612.
npuMeHeHue. BoopoaHbie cBsI3U MEXy MOJIEKYJIaMH CIUPTOB. OK 07, OK 08, JIP20, JIP22,J1P25,
JleiicTBME METAaHOJA U 3TAaHOJIa HA OPTaHU3M YEJIOBEKA. OK 09 JIP29,J1P32, JIP34

MHOroaroMHble  CHUPTHL.  DTUJICHTIIUKOIb U  TJIMIICPUH:
CTpOEHHE, buznueckue u XUMHUYECKHE CBOIiCTBa
(B3aMMOJIEHCTBHE CO IIEJIOYHBIMU METaJUIaMH, KadeCTBEHHas
peakius Ha MHOTOaTOMHBbIE CHUpTHI). JlelicTBUe Ha OpraHU3M
yenoBeka. [I[puMeHeHue rauiepuHa U dTUIICHTTHKOJIS.

@DeHol: CTpOCHHE MOJEKYNbl, (U3HUECKHUEe U XUMHUYECKUE
cBoiictBa. TokcuuHocTh QeHona. [Ipumenenue denona.
Anpperuapl.  DopManbpAerui, — aleTAIbIETUI:  CTPOCHHUE,
(dbu3MYecKne W XUMUYECKHE CBOWMCTBA (pEaKIMU OKUCIEHUS U
BOCCTAHOBJICHHS, KAYECTBEHHbIE peaklMH), TOIy4yeHHe |
MIPUMEHCHHE.

OnHOOCHOBHBIE npeaesibHbIE KapOOHOBBIE KHUCTIOTHI.
MypaBpuHass W YKCyCHasi KHCIIOTBI: CTpO€HHE, (U3UYECKHe U
XUMHYECKHE CBOMCTBA (CBOICTBa, OOIIME AMNS Kiacca KHUCIOT,
peaknus  dTepudUKaAIMU), TOJIYYCHHE W  TIPUMCHEHHE.
CreapriHOBass ¥ OJIGMHOBAas KHCIOTBHl KaK MPEACTaBUTEIH
BBICIINX KapOOHOBBIX KHCIIOT. MpbIIa KaK COJIM BBICIIAX
KapOOHOBBIX KUCJIOT, MX MOIOIIEe ICHCTBHE.

MP1, MP2, MP3, MP4,
MP7, MPS8, MP9, MP10,
MP11, MP12




Cnoxuble >QHUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT.
I'maponus  cnoxubix  3¢upoB. XKupsl. ['maponus Kupos.
[Ipumenenue xupoB. buosnornueckas poiab KUPOB.

VYTaeBoasl: coCTaB, KJIACCH(UKAIMS YIrIIEBOJOB (MOHO-, TU- U
nonucaxapuzpl).  [Jroko3a —  MpoCTEHIIMIMOHOCAaXapu/I:
0COOEHHOCTH CTPOCHHUSI MOJIEKYJIbI, (pU3MUECKUe U XUMUYECKHE
cBoiicTBa (B3aumoseicTeue ¢ ruapokcuaom menu(Il), okucnenue
aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’KEeHHE TIIOKO3bl), HAaXOXICHHE B MPHUPOJE, NPHUMEHEHUE,
Oouosornyeckas ponb. PortocuHTe3. DpyKTO3a KaK H30MEP
[JIFOKO3BI.

Kpaxman u nesmitono3a kak mpupojHbie nojguMepsl. CTpoeHue
KpaxMmaja U LeJUTr003bl. PU3nuecKkue U XUMHYECKHE CBOMCTBA
Kpaxmajia (TUApOoJIN3, KaueCTBEHHAs peaklMsl ¢ HOJIOM).

B ToM 4HcJ/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 2/0
[Ipaktnueckoe  3anstue  Ned.  KauecTBeHHBIE — peakuuu 2/0 OK 01, OK 02, 11P66, IT1PG9, 11P610,
OJIHOATOMHBIX, MHOTOQTOMHBIX CIUPTOB, YKCYCHOM KHUCIOTBI OK 03, OK 04, JIP16, JIP23, JIP25,
OK 05, OK 06 JIP28,JIP29,
MP1, MP4, MP12,
MP16, MP21, MP30,
MP33, MP38
Tema 1.4 ConepxaHue 4/0




A3oTcoaepxaiiue AMMHOKHUCIIOTHI KaK aM(OTEpHBbIE OPraHUYECKHE COCIUHCHHSI. 2/0 OK 01, OK 02, I1Po1, ITP62, ITPG3,
OpraHuvecKue dusznueckue M XUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha OK 03, OK 04, [1P64, I1P69, ITP6 10,
COeTUHEHUS. npuMepe MIHLKHA). buonornyeckoe 3HaYeHHE AMHHOKUCIIOT. OK 05, OK 06, [1P612.
ITentuamr. OK 07, OK 08, JIP20, JIP22,JIP25,
benku kak TpUPOAHBIE BBICOKOMOJEKYJSPHBIC COCIUHECHUS. OK 09 JIP29,J1P32, JIP34
[lepBuyHasg, BTOpUYHAS M TPETUYHAS CTPYKTypa OEJIKOB. MP1, MP2, MP3, MP4,
XWMHYECKHE CBOMCTBA OCIKOB: THAPOIM3, JEHATypalus, MP7, MP§, MP9, MP10,
KaueCTBEHHBIC PEAKITH HA OCITKH. MP11, MP12
DKClepUMEHTAIbHBIE METOIbl H3Y4YeHMsI BEIIeCTB U UX
MIPEeBPAICHHUI: HAONIOJICHUE U OIMMCAaHUE JIEMOHCTPAIMOHHBIX
OTBITOB: JleHaTypamus OeJIKOB TpU HArpeBaHUU, LIBETHHIE
peaknuu OCIKOB.
B ToM 4HcJ/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 2/0
JIaboparopHuoe 3ansaTue Nel . KauecTBeHHBIC peakIiuu Ha OSIIKU 2/0 OK 01, OK 02, I1P63, I1PG5, I1PG6,
OK 03, OK 04, | IIP68, I1P610, ITP611,
OK 05, OK 06 I1P612
JIP12, JIP13,J1P20,
JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.5 ConepxaHue 2/0
BoicokomoiiekyasapHbl | OCHOBHBIE IOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUMN: 2/0 OK 01, OK 02, I1P62, TTPG3, ITP65,
€ COeJMHEHUSI. MOHOMED, MIOJINMED, CTPYKTYpHOE 3BEHO, CTEIEHb OK 03, OK 04, | TIPGY, ITP610, ITP611,
MOJIMMEPU3ALIMU, CPEIHAS MOJeKyisipHass wmacca. OCHOBHbIE OK 05, OK 06, JIP2, JIP3,JIPS,
METOABl CHUHTE3a  BBICOKOMOJIEKYJIIDHBIX  COCAVMHEHUH - JIP9,JIP20,
MOJMMEPU3ALHUS U TIOJIMKOHAEHCALIUSL. JIP27,J1P28,J1P29,J1P32,

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




MP24

PA3JIEJI 2 OBIIASA 1 HEOPTAHUYECKASA XUMMUS 36/0
Tema 2.1 Conep:xkanue 6/0
CtpoeHnue aToma. Xumuueckud  snemeHt. AtoMm. Snpo aroma, H30TOIBL 2/0 OK 01, OK 02, I1P61, ITP66, ITPGI,
Ilepuoanyeckunii 3aK0H | DJIEKTPOHHAs 000JI0YKa. DHEPreTUYCCKUE YPOBHHU, MOIYPOBHH. OK 03, OK 04, [1P611
u [lepnonnueckasn AtomHble opOuTtanu, s-, P-, d- saemeHThl. OcoOeHHOCTH OK 05, OK 06, JIP2, JIP3,JIPS,
CHCTEMA XUMHMYECKHUX | pacrpeiesIeHUus AJICKTPOHOB 10 OpOUTAISAM B aTOMax 3JIEMEHTOB OK 07, OK 08, | JIP9,J1P24, JIP25, JIP26,
3aemenToB JI.H. MEPBBIX YETBHIPEX MEPUONOB. IJEKTPOHHAS KOHQHUTYpaIHs OK 09 JIP32
MenaeneeBa. aTOMOB. MP2, MP4, MP9, MP10,
[Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHYECKUX MP16, MP21,
snementoB J[.M. MenaeneeBa. CBs3b MEPUOJUYECKOTO 3aKOHA U MP22,MP24,
[lepuonnueckoit cucrembl XuMuUueckux diaemeHToB .U MP26,MP28,
MeHeneeBa C COBPEMEHHOW TEOpUEH CTPOEHHS aTOMOB. MP30,MP38,MP39, MP4
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKHUX JJIEMEHTOB U 6
00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyMIaM H
nepuojaM. 3HA4YeHUE TMEPUOJUYECKOr0 3aKOHAa B Pa3BUTUU
HAYKH.
B ToM 4mnciIe MPAKTHYECKUX U JA00PATOPHBIX 3aHATHIT 4/0
[Ipaktrueckoe 3anstue NeS. PereHue npakTHUECKUX 3aJTaHHI 2/0 OK 01, OK 02, I1P066, ITP69, ITP610,
Ha COCTaBJICHHE 3JIEKTPOHHO-TpapuuecKux (HopMys 3J€MEHTOB OK 03, OK 04, JIP16, JIP23, JIP25,
1-4 nepuomoB. OK 05, OK 06 JIP28,J1P29,
MP1, MP4, MP12,
MP16, MP21, MP30,
MP33, MP38
[IpakTrueckoe 3aHATHE Noé6. Pemenue MPaKTHKO- 2/0 OK 01, OK 02, I1P66, ITP69, ITP610,
OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUN HA XapaKTepU3aLuio OK 03, OK 04, JIP16, JIP23, JIP25,
XAMHYECKHUX DJIEMEHTOB «MeTalInyeckue U HEeMETANINUECKue OK 05, OK 06 JIP28,J1P29,

CBOMCTBA, AJIEKTPOOTPUIATENIBHOCTh M CPOACTBO K 3JIEKTPOHY
XUMHUYECKUX DJBJIEMCHTOB B COOTBETCTBHUC C HUX IJJICKTPOHHBIM
CTPOCHHEM U TIOJIOKEHUEM B TMEPUOJUYECKONW CUCTEME
xumMudeckux dmemenToB .M. Menaeneeray.

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




Tema 2.2 Conep:xanue 2/0
Crpoenne BemecTBa. | Bugsl XxuMudeckoid cBsi3u  (KOBQJICHTHAsh HEMOJSIpHAs U 1/0 OK 01, OK 02, I1P61, ITP66, ITP69,
XumMu4deckasi CBsi3b. MOJISIpHAs, HOHHAs, METaJTnYecKas). MexaHu3Mbl 00pa3oBaHuUs OK 03, OK 04, ITP611
KOBAJICHTHOH XWMHYECKOW CBs3M (OOMEHHBI W JIOHOPHO- OK 05, OK 06, JIP2, JIP3,JIPS,
AKIIETITOPHBIN ). Bonopoanas CBS3b. BanenTHOCTS. OK 07, OK 08, | JIP9,J1P24, JIP25, JIP26,
OnekTpooTpuuareabHOCTh.  CTeneHb  okucieHus.  VoHsr: OK 09 JIP32
KaTHOHBI M1 aHHOHBI. MP2, MP4, MP9, MP10,
BemiectBa MONEKYISPHOrO M HEMOJEKYJISPHOIO CTPOCHUS. MP16, MP21, MP22,
3aKOH ITOCTOSHCTBA COCTaBa BEIIIECTBA. MP24, MP26, MP28,
MP30, MP38, MP39,
MP46
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJIePKAHUE 1/0
PaznuuHple THUIBI KPUCTAUIMYECKUX PEIICTOK. KyOudeckas, 1/0
reKcaroHajibHasi, TETparoHajbHass W JpyrHe. 3aBUCHUMOCTH
(GU3UYECKUX M XMMHYECKHX CBOWCTB MAaTEpHaJOB OT THIIA
KPUCTAJUTMYECKON PEIICTKH. BIMsSHUE CTPYKTYphI PEIICTKH Ha
MEXaHWYECKYI0 IPOYHOCTh MaTepuaja, €ro SJIECKTPUUYECKYIO
MIPOBOIUMOCTD, TEIJIONPOBOIHOCTD U APYTHE XapaKTEPUCTUKH.
Tema 2.3 Conep:xxanue 6/0
Jucnepcubie cucreMsbl | Jlucnepcuoie cuctembl. Koimmounneie cucrtembl. VcTuHHBIE 1/0 OK 01, OK 02, I1P61, I1P66, ITPG9,
U paKTOPBI UX pacTtBOopbl. PacTBopeHue kak (U3MKO-XUMHUYECKUH Ipolecc. OK 03, OK 04, I1P611
YCTOHYHUBOCTH PactBopsI. Croco05n1 MIPUTOTOBJICHUS pacTBOpOB. OK 05, OK 06, JIP2, JIP3,JIPS,
PactBopumocTs. MaccoBast 101 pacTBOPEHHOI'O BEILECTBA. OK 07, OK 08, | JIP9,JIP24, JIP25, JIP26,
[IpenenbHO MOMyCTUMBIE KOHIIGHTPAIUKM U UX UCIOJIb30BAaHUE B OK 09 JIP32
OLICHKE  JKoJorhyeckoil  Oe3omacHocTH.  Kmaccuduxarms MP2, MP4, MP9, MP10,
JTUCTIEPCHBIX cucTeM 1o coctaBy. CtpoeHue u  (HaKkTOPHI MP16, MP21, MP22,
YCTOMYMBOCTU JUCIIEPCHBIX CHUCTEM. PacriozHaBaHUE UCTUHHBIX MP24, MP26, MP28,
pacTBOpPOB, KOJUIOMJHBIX PACTBOPOB M  TI'PyOOJUCHEPCHBIX MP30, MP38, MP39,
cucreM. Crpoenne Munemibl. PaccenBaHue cBera IIpH MP46
MPOXOXKICHUH CBETOBOTO My4Ka yepes OTITHYCCKH
HeonHOpoaHYIO cpeny (dddekra Tunmans). HWcecnemoBanue
CBOMCTB JUCTIEPCHBIX CUCTEM JIJIS UX UACHTU(DUKAIIH.
IIpogeccnonanbHO-OpHEHTHPOBAHHOE COIePKAHME 1/0
Pemenne npakTHKO-OpUEHTHUPOBAHHBIX PACUETHHIX 33JaHUN Ha 1/0 OK 03 [1P61, ITPG3, JIP12,

AUCTICPCHBIC CHUCTCMBEI, HCIIOJIb3YCMBIC B OBITOBOM )4




MPOU3BOACTBEHHON  JE€ATEIBHOCTH  4YEJOBEKa, C  MO3HIUH
IKOJIOTHYECKON O€30MacHOCTH TMOCIEACTBHH U TPaMOTHBIX
pemieHu MpoOsieM, CBSI3aHHBIX C OXPaHOW MPHUPOIBI U
3€MEJIbHBIX PECYPCOB.

JIP13, JIP26, MP11,
MP38, MP39, MP46

B ToM yHc/Ie MPAKTHYECKHX W JJA00PATOPHBIX 3aHATHIA 4/0
JIaboparophuoe 3ansaTre N2 «[IpUroroBieHne pacTBOPOBY. 2/0 OK 01, OK 02, [1P63, I1PG5, ITPG6,
OK 03, OK 04, | IIP68, I1P610, ITP611,
OK 05, OK 06 I1P612
JIP12, JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
JlaGopaTopHoe 3anstue Ne3 «lcciemoBaHMe IHCIIEPCHBIX 2/0 OK 01, OK 02, I1P63, I1PG65, T1PG6,
CHCTEM). OK 03, OK 04, | IIP68, ITP610, ITP611,
OK 05, OK 06 I1P612
JIP12, JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 2.4 ConepxaHue 4/0
Kaaccndukanus KucaoThl Kak 31eKTpOIMThI, UX KiIacCH(UKaLus MO Pa3InYHbIM 2/0 OK 01, OK 02, I1P63, TTPG4, ITP65,
HEOPraHM4YeCcKMX npu3HakaM. XUMHYECKHE CBOWCTBAa KHCIOT B CBETE€ TEOPHH OK 03, OK 04, | IT1P09,ITP610, ITP611,
COeTMHEHH . AIEKTPOJIUTUYECKON JIMCCOITHAIINH. Ocobennoctu OK 05, OK 06, [1P612
B3aUMOJICVCTBUSI KOHLEHTPUPOBAHHOM CEPHOM M  a30THOMU OK 07, OK 08, JIP2, JIP3,JIP9,
KHCIOT ¢ MeTayiaMu. OCHOBHBIEC CIIOCOOBI TTOTYyUYEHUS KUCTOTHI. OK 09 JIP13,JIP20, JIP24,

OcHoBaHUS KaK DdJEKTPONMTHI, WX KJIacCH(pUKAIUsA IO
pa3IMYHBIM MpU3HAKaM. XHMMHYECKHE CBOWCTBA OCHOBaHUU B
CBETE€ TEOPUH DJICKTPOJUTHYECKOM Aucconuanuu. PasinoxkeHue
HEpPACTBOPUMBIX B BoAe OcCHOBaHWI. OCHOBHBIE CIOCOOBI
MOJTyYE€HHUSI OCHOBAHUH.

JIP25, JIP26,JIP27,
JIP28, JIP29, JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21,
MP22, MP26, MP28,




Comu kak »s1ekTpoiauThl. Coau cpelHue, KUCIbIE U OCHOBHBIE.
XUMHYECKU CBOMCTBA coJien B CBETE TEOpUH
ANEKTPONIUTHYECKON quccoruanui. CrocoObl MOIy4eHHs COJIEH.
Iunpomu3 coneii. ConeoOpasyromue #  HECoIeoOpasyronme
okcuabl. OcCHOBHbBIE, aM(OTEpHbIE U KHCIOTHBIE OKCHJBIL.
3aBUCUMOCTh XapakTepa OKCHJAa OT CTENEHH OKHUCICHUS
o0Opa3ymollero ero Metaunia. XUMHYECKHE CBOMCTBA OKCHUJIOB.
ITony4yenue okcuaoB.

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWMCTB, MOJYYCHHS U
IIPUMEHEHHSI OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COEIMHEHUI:
OKCHJIOB, KHCIIOT, OCHOBaHMIl u  cojeil. Homenknarypa
HEOpPraHUYECKUX BEIIIECTB. ['enernyeckas CBSI3b
HEOPraHMYECKUX BEIIECTB, MPHHAJICKAININX K Pa3TUYHBIM
KJIacCaM.

MP30, MP46

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE

2/0

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, TOJYYECHHS U
MIPUMEHEHHUSI OCHOBHBIX KJIACCOB HEOPTaHUYECCKUX COCAMHEHUI:
OKCHJIOB, KHCIIOT, OCHOBaHWi u coneid. HomeHkiarypa
HEOPraHUYECKHUX BEIECTB.

3HavYeHNEe HEOPTAaHMYECKUX BEIIECTB JIJIsl YEJIOBEKa.
I'eneTnueckas CBSI3b HEOPTraHUYECKUX
MPUHAJUISKAUX K PA3TUIHBIM KJIacCaM.

BCIICCTB,

2/0

Tema 2.5
XHUMHYECKHE PeaKIUH.
CkopocTh XUMHYECKOI
peaknuu. XuMH4eCKoe

paBHOBecHe

Conepxanue

4/0

Xumunyeckas peakuus. Knaccuukanus XUMUYECKUX peakUuui B
HEOPraHWYECKONM M OpPraHMYECKOM XHMMHHU. 3aKOH COXpPaHEHMS
Macchl BELIECTB, 3aKOH COXPAHEHMS W IPEBPALCHUS JHEPTHUH
IIPU XUMHUYECKUX peakiusax.CKOpOCTh PEaKuH, €€ 3aBUCUMOCTh
OT pa3iMuuHbIX (pakTopoB. OOpaTUMBIE peaKIUU. XHUMHUUYECKOE
paBHOBecue. DaKTOPHI, BIUAIOLIME HA COCTOSTHUE XUMHYECKOIO
paBHoBecus. [Ipuanun Jle Illarense. [loHATHS: «OKHCIHUTENBY,
«BOCCTAaHOBUTEIIbY, «OKHCIICHHEY, «BOCCTAaHOBIICHUE,
«OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE peaxkuymn» T sl
XUMUYECKUX pPEaKUUi 10 WU3MEHEHHUIO CTEIEHH OKHUCIICHUS
XUMHUYECKHX JJIEMEHTOB.

2/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P63, T1P64, T1PGS,
T1P69, ITP610, TIP611,
IP612
JIP2, JIP3,JIPY,
JIP13,JIP20, JIP24,
JIP25, JIP26, JIP27,
JIP28, JIP29, JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46




B TOM unciIe NIPaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

2/0

[Ipaktuueckoe 3anstue No/. DIJEKTpPOJIM3 PacTBOPOB U
pacriaBoB coJiei.

2/0

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

T1P63, ITP65, T1PG6,
T1P68, TIP610, TTP611,
1P612
JIP12, JIP13,JTP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46

Tema 2.6
DJIeKTPOJIUTHYECKAS
AUCCOLMALUS

Conepxanue

4/0

Onektponutrueckas — auccoumnanuss. CuiapbHble U ciadble
anekTpoiuThl. Cpena BOJIHBIX pPAacTBOPOB BEIIECTB: KHCIAs,
HeUTpajbpHas, IenouyHas. PeakuunnonHoro oomena. MaccoBas
JI0JIS BEIIIECTBA B pacTBOPE.

2/0

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,

OK 07, OK 08,
OK 09

T1P62, T1P63, T1P64,
T1P65, TIP69, TIP610,
TIP611, TTP612
JIP2, JIP3,JIPY,
JIP13,JIP20, JIP24,
JIP25, JIP26, JIP27,
JIP28, JIP29, JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46

B ToM 4unciIe NPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI

2/0

JlabopatopHoe 3anstue Ned.Peaknium wOHHOTO  OOMEHa.
KauecTBeHHBIE peakIMM HA ONpeJeiieHne Cyab(paT, CHIMKAT,
KapOOHAT M XJIOPHJ HOHOB

2/0

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

T1P63, T1P65, T1PG6,
T1P68, TIP610, TTP611,
TIP612
JIP12, JIP13,JTP20,
JIP23,JTP27, JTP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46

Tema 2.7

Conepxanue

6/0




MeTaJjlibl.
HemeTtauasl. Oomme
CIoCco0bI MOJyYeHUs

MEeTAJLIOB

Meramnel. [lonoxxkenne meramioB B Ilepuogmdeckoit cucreme 2/0 OK 01, OK 02, I1P62, ITP63, I1P64,

xumuyeckux anemeHToB J[.M. MenneneeBa. (OcoOCHHOCTH OK 03, OK 04, I1P065, I1P69, I1P610,

CTPOCHHUS JJICKTPOHHBIX 000JI0YEeK aTOMOB MeTauioB. OoOmue OK 05, OK 06, I1P611, ITP612

¢usnueckue  coiictBa  MerauioB.  CIulaBel  METaJUIOB. OK 07, OK 08, JIP2, JIP3,JIP9,

DIJIEKTPOXUMHUYECKUH PsiJ HAIPSKEHU METaJlJIoB. OK 09 JIP13,J1P20, JIP24,

XUMHUYECKHE CBOMCTBA BaXXHEUIIUX METAJUIOB (HATpUM, KaHii, JIP25, JIP26, JIP27,

KaJIBIIMK, MarHuii, aIIOMUHUHN, [IMHK, XPOM, JKEJI€30, MEJlb) U UX JIP28, JIP29, JIP34

COCIUHCHH. MP2, MP4, MP7, MPS,

OO6mume cnocoOb! MoMyYeHUsT METAIIOB. [I[puMeHeHre MeTaioB MP9, MP16, MP21,

B ObiTy u TexHuke.Hemeraimnwl. [lonokeHne HeMmeTallsioB B MP22, MP26, MP28,

[lepuonuueckoit  cucreme XuMUuYeckux ayemeHtoB  J[.U. MP30, MP46

MenneneeBa U OCOOEHHOCTH CTpoeHusi aromoB. duzmyeckue

CBOICTBAa HEMETAJUIOB. AJIJIOTPONHUS HEMETALIOB (Ha MpUMEpe

KHCIIOpOoJ1a, cephl, (hocdopa u yrieposa).

XHWMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJIOB (TaJIOTCHOB,

cephl, azota, Gocdopa, yriaepoaa U KPeMHHS) U UX COCITUHECHUI

(OKCHIOB,  KHUCIOPOACOJEP)KAIMUX  KHUCJIOT,  BOJOPOIHBIX

COCIMHCHHI).

[IpuMeHeHne BaKHEHIIINX HEMETAIOB U UX COCTUHEHHI.

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 2/0

3HaueHWe METAUIOB M  HEMETAUIOB B  TPHpOAEe U 2/0 OK 03 I1P61, ITP63, JIP12,

KU3HEJCITEILbHOCTH ueloBeka M opranusmoB. Kopposus JIP13, JIP26, MP11,

METaJUIOB: BHJIBI KOPPO3WHU, CIIOCOOBI 3alUTHl METANIOB OT MP38, MP39, MP46

KOPPO3HUH.

B ToM umHciie IPaAaKTHYECKUX H JIA00PATOPHBIX 3aHATHI 2/0

JlabopaTopHoe 3amste Neo5. KauecTBeHHBIE peaknuu Ha OK 01, OK 02, I1P063, ITPGS, ITP66,

KaTHOHBI METAILIIOB. OK 03, OK 04, | IIPGS, I1P610, ITPG11,
OK 05, OK 06 I1P612

JIP12, JIP13,JIP20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,




MP21, MP30, MP33,

Tema 2.8
XuMHUA ¥ KU3Hb

MP46

Conep:xkanue 4/0
Ponp xumun B 00ecriedeHrnH 3KOJOTUYECKOM, SJHEPTeTUIECKON U 2/0 OK 01, OK 02, I1P61, ITP63, ITP65,
MUIIEBONH 0E€30MacHOCTH, Pa3BUTHM MeAWIUHBL [loHATHE O OK 03, 0K 04, | IIPG69, IIP610, ITPO11,
Hay4HbIX METOJAaX IIO3HAHUs BELIECTB U XUMHUYECKUX PEAKIIMM. OK 05, OK 06, I1P612
[IpencraBnenus 00 []9)1117:¢ HaY4YHBIX MPUHIMIIAX OK 07, OK 08, JIP2, JIP3,JIPS,
MPOMBIIUIEHHOTO TOJYyYEeHHUSI BAKHEMIIUX BewecTB. UenoBek B OK 09 JIP9,JIP12, JIP13,J1P20,
MHpE BEIIECTB W MaTEpUaliOB: BaXHEHIINE CTPOUTEIbHbIC JIP22,J1P23,
Marepuaibl, KOHCTPYKIMOHHBIE MaTepHalbl, KPacKH, CTEKIIO, JIP24,JIP25,
KE€paMHuKa, MaTepualibl ISl BJCKTPOHUKHA, HAHOMAaTEpHUAIIbI, JIP26,JIP27,
OpPraHWYECKHUE W MHUHEPATbHBIC YIOOpEHUs. XUMHUS U 30POBBE JIP28,J1P29, JIP32
YyeJIOBEKa: MpaBuiia HCITOJIb30BaHUS JIEKapCTBEHHBIX MP1, MP2, MP3, MP4,
MpenaparoB, MpaBuiia 0€30MaCHOT0 MCIOJIB30BAHMS MIPENapaToB MP7, MP§, MP10,
OBITOBOM XMMHMH B MIOBCEIHEBHON KU3HH. MP11, MP13, MP16,

MP21,MP22, MP24,

MP26, MP28, MP30,

MP33, MP36, MP39,

MP45

IIpodeccrnonaibHO-OpHEHTHPOBAHHOE COJIePKAHUE 2/0
Perenne npakTuKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aMaHUU 2/0 OK 03 [1PG1, I1PG3, JIP12,

Ha CBOWCTBA, COCTaB, MOJyYCHHE U OE30MaCHOE MCITOJIb30BAHHE
BaXHEUIIIMX HEOPTAaHUYECKHUX BEIIECTB B OBITY U MPAKTHUCCKOM
JEITETLHOCTH YEIIOBEKa

JIP13, JIP26, MP11,
MP38, MP39, MP46

IIpome:kyTouHas arrecranus: Aud@epeHMPOBaHHbINA 3a4eT

Bcero:

56/0




3.3 Ilepeyennb J1a00PaTOPHBIX M MPAKTHYECKHUX PadoOT

Tempbl 1a00paTOPHBIX U (MJIH) MPAKTHYECKUX
3aHATHI

Kparkoe conepxxanune/ onucanue (uejib
padoThI)

Crnenuaau3upoBaHHoOe 000py/10BaHUE,
TeXHHYeCKHe CPeICTBA, MPOrpaMMHOe
o0ecnieyenue (Mpu HEOOXOTAUMOCTH)

Paznea 1. OPTAHUMYECKASA XUMMUSA

HpaRanecmle 3aHATHSA

[Ipaktnueckoe 3anstue Nel. [lonmyuenue | [lomydyenne B nmabGoparopuu 3TuiieHa peakinueid | [IpoOupku, mpoOka ¢ ra300TBOIHON TPYOKOH,
JTUJICHA U U3YYEHHUE €r0 CBOWCTB Jeruaparanuen CIIUPTOB. N3yuenue | wratus, CIUPTOBAS FOPENIKA, CIUYKH, STUIOBBIN
XUMUYECKUX CBOMCTB JTWJIEHA JIEWCTBHEM | CIIUPT, KOHIIEHTPUPOBAHHAs CEpHAasl KUCIIOTA,
THJICHA Ha OpOMHYIO BOJY, HOJKHCICHHYIO | IECOK, OpOMHAas BOJa, pacTBOP IlepMaHraHara
pacTBOpPOM IepMaHraHaTa Kajusl. KaJIns
Henu paboTsi:
1. HayunThcs mosty4yars 3THIIEH;
2. Hayuutbcs ompenenats (GuU3MYECKHe |
XUMHUYECKHE CBOMCTBA ATUJIEHA
[Ipaktnueckoe 3ansarue Ne2. Cocrasienue | ['omonorus, nuzomepus. [IpencraBnenue o Tabmuna J.1. Menneneepa, Tabnuna
HA3BaHWUN TMpeNesbHBIX  YIIIEBOAOPOJIOB MO | KJIacCU(UKALIMUA OPTaHMYECKUX BEILECTB. TOMOJIOTUYECKOI0 psifia IPeIeIbHbIX

dbopmynam U Ha3zBaHHAM. Pemienune pacy€THBIX
3alad Ha omnpeaencHue 00bEMa, KOIUYECTBa
HCXOJIHOTO BEIECTBA

HomeHnknarypa opraHu4ecKknux coeTuHeHUN
(cucremaruyeckasl) 1 TPUBHAIbHbBIE
Ha3BaHwus.Llenu paGoTsr:

1.Hayuutbcst cocTaBasTh GOPMYIIBI
HeTIpeJIeNIbHBIX YIIIeBOAOPOIOB;

2. HayuuTbcs pemiate pacu€THbIE 3a1a4H 10
YPaBHEHUSAM PEaKIUi IPEBPALLECHUS
HenpeAeIbHbIX YIIIEBOIOPO/IOB;

3. Hayuuthcs pemars pacy€THbIC 3a/1a4d Ha
00BEM BeIIeCTBAa, MAacCy, KOJMUECTBO BEIIECTBA

YIJIEBOJJOPOJIOB.

[Mpaktnyeckoe 3amstue Ne3. CocraBieHue
Ha3BaHUW HENPEAEIbHBIX YIJIEBOJOPOAOB IO
dopmynaM U Ha3BaHUSAM. PerieHue pacu€THBIX
3aJad Ha oIlpenesleHne o0bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA

I'omonorwust, uzomepust. [Ipencrasienne o
KJIacCU(UKAIUN OPTAHUYECKUX BEIIECTB.
HomeHkmatypa opraHMuecKux COSTUHCHHH
(cucremaTuveckas) U TPUBHAIBLHBIE HA3BAHUSI.
emu paGoTsr:

1.Hayuutbcs cocTaBisiTh (hOpMYIIbI
HETpeIeTHbHBIX YIIIEBOIOPO/IOB;

2. Hayuutbcs pemaTh pacdE€THBIE 3a1a4U 110

Ta6numna /.. MenneneeBa, Tabnuia
TOMOJIOTHUYECKOTO psijia HempeaebHbBIX
YTIICBOJIOPOJIOB




YpaBHEHUSAM peaKIuil MpeBpalleHus
HETIPEeICNIbHBIX YIIIE€BOJI0POIOB;

3. HayuuThcs pemath pacu€THbIC 3a/1a4u Ha
00BEM BeIecTBa, Maccy, KOJIMYECTBO BEIIECTBA

[Ipaktnueckoe 3anstue Nod4. KauecTBeHHBIE
peakiuu OJIHOATOMHBIX, MHOT'0aTOMHBIX
CIIUPTOB, YKCYCHOU KHCIIOTHI

OrnpeneneHre Ka4eCTBEHHBIX PEaKIMK Ha
0JIHOATOMHBIE © MHOT'OATOMHBIE CITUPTHI.
HccnenoBanue CBOMCTB YKCYCHOM KHUCIIOTHI.
Henu paboThi:

1. [Iponenark Ha MPaKTUKE Ka4eCTBEHHBIE
peaKIu NpeeabHbIX OJJHOATOMHBIX U
MHOTOaTOMHBIX CIIUPTOB;

2. VccnenoBaTh XUMUYECKHUE CBOMCTBA
KapOOHOBBIX KUCJIOT Ha MPUMEPE YKCYCHOMN
(?TaHOBOW) KUCIIOTHI.

pOOUPKH, CIUPTOBKA, JAEPIKATEIb JIJIs
MPOOHUPOK, CIHPAIIb U3 METHOW IPOBOJIOKH,
IITATEIh JIJISl CYXUX BEIIECTB, STUIOBBIN CIHPT,
TJIMIEPUH, YKCYCHAsi KHCIIOTA, THAPOKCUT
HaTpus, peHo(TalenH, OTMIKY MarHus,
KapOoHAT HATpUs

Paznen 2. HEOPTAHUYECKASA XUMMUSL

HpaKanecKne 3aHATHSA

[Ipaktnueckoe  3amsatue  NoS. Pewenne
IPAKTUYECKUX  3aJaHuil  Ha  COCTaBJICHHE
3EKTPOHHO-TpaduuecKkux (HopMysl >JIEMEHTOB
1-4 nepuonos.

XUMUYECKUH 3J1eMEHT.DHEPreTUUECKUEe YPOBHH,
HNOAYpOBHH. ATOMHBIE opOuTamu, s-, p-, d-
3JIEMEHTHI. DJIEKTPOHHASI KOH(UTYpalHsl aTOMOB.
Iens:

1. 06001menue 3HaHU 00 IEKTPOHHOM
CTPOEHHH aTOMOB XMMHYECKUX DJIEMEHTOB;

2. 3aKperuieHHe YMEHUS M HaBBIKH COCTaBJICHUS
JIEKTPOHHBIX (POPMYJT aTOMOB XMMHUYECKHX
3JIEMEHTOB, a TaKXKe X rpaduyecKux
M300paKeHUIA.

3. 3aKperIcHNe OCHOBHBIX ITOHSATHI:
«QIIEKTPOHHOE 00JIAKO», «aTOMHAsi OpOUTAIIBY,

Tabmuna «[1CXD JI.1. MenneneeBa

«paiuyCy.
[IpakTrueckoe 3aHsATHE No6. Pemenue | [Tonoxxenne wmeramioB B [lepuommdeckoii | Tabnuna «[1ICX3 J[.U. Menneneesay,
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX | CHCTEME XUMHYECKUX SJIEMEHTOB H.N. | 2IeKTpOXUMUYECKUH Pl HATPSIKEHUS
3aJlaHU  Ha  XapakTepu3alUUI0 XUMHUUYECKUX | MeHnzaeneesa. OcobenHocTH CTPOEHUS | METAIJIOB.

JJIEMEHTOB «MeTamndeckne/ HeMeTalTHUeCKUe
CBOﬁCTBa, QJICKTPOOTPUIATCIBHOCTE U CPOACTBO

AJIEKTPOHHBIX 000JIOYEK AaTOMOB METAJIJIOB.
Llens:




K DJJIGKTPOHY XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C MX AJICKTPOHHBIM CTPOCHHEM U
MOJIOKEHHEM B TEPUOJMYECKOM  CHCTEME
XUMHYECKHX d1eMeHToB /.M. MenaeneeBay.

1. U3YYHTH DJIEKTPOHHOE CTPOCHUE XUMUIECKUX
DJICMCHTOB.

2. HayuuThcst onpenensith
3JEKTPOOTPULIATEILHOCTD 3JIEMEHTOB IO
tabmune «[1CXD JI.1. MenneneeBay

3. 3aKpenuTh yMEHHUE OTPEICIIATh
MeTalJInYeCKHe/HeEMETAJNINYECKHE CBOICTBA
DJICMCHTOB.

[IpakTuueckoe 3ansaTue Ne7. DieKTponu3
pacTBOPOB U pacIlyIaBOB COJIEH.

DeKTpoJIN3, KaTOAHbIE U aHO/HbIE PEaKIINY,
MPOTEKAIOIIKe Ha IEKTPOAAX, PACCMOTPEHHE
[I0CJIe1I0BATEIbHOCTH BOCCTAHOBJICHUS U
OKHCJICHHS BEIIECTB Ha AJIEKTPOIAx MpPH
JIEKTPOJIM3€ BOAHBIX PACTBOPOB COJIEH.
Ilens:

1. DkcnepuMeHTaIbHOE MCCIIEJOBAHUE
MPOIIECCOB, MPOTEKAIOIINX HA
HEPaCTBOPHUMBIX 3JIEKTPOAAX MPH
AIIEKTPOJIM3€E BOJHBIX PaCTBOPOB
AIIEKTPOJIUTOB.

2. CocrasieHue KaTOAHBIX U aHOJAHBIX
MPOLIECCOB 3JIEKTPOIIU3A.

3. CocraBneHue cyMMapHbIX YpaBHEHUN
AIIEKTPOJIH3A.

PeaktuBHBIN mITaTUB ¢ HAOOPOM PEAKTHBOB
Pa3IMYHBIX KUCIOT, IEIOYEH.
DNEeKTpoIM3Hasl YCTAaHOBKA.

JlaGopaTropHble 3aHATHUSA

Paznea 1. OPTAHUYECKASA XUMMUSA

Jlaboparoproe  3ansitue  Nel.KauecTBeHHBIE
peakiuu Ha OenKu

benku kak NpUpPOAHBIE BHICOKOMOIEKYISIPHBIE
coequHeHus.  [lepBuuyHas,  BTOPUYHAS W
TpeTUYHas CTPYKTypa OelkoB. XUMHYECKHE
CBOWMCTBA OCJIKOB: THAPOJIN3, JCHATYpAaIlHs,
KaueCTBEHHBIC PEAKITUH Ha OCIKH.

Iens:

1. Hay4uTHCS OOHAPYKUBATH MENTUIHBIC CBS3H B
Oenkax,

2. 0OHapyKUBaTh OCH30JBHBIE KOJIBIIA,

3. 00HapyXUBaTh CEPy B MOJIEKyIax Oenka.

PeakTuBHBIN MITaTUB ¢ HAOOPOM PEAKTHBOB
Pa3IMYHBIX KUCIOT, IIET0YEH.




Paznes 2. OBINASA M1 HEOPTAHUYECKASA XUMUA

Jlabopatopuoe 3anstue Neo2 «lIpurortoBienue
pPacTBOPOBY.

PactBopenne kak pU3NKO-XUMUYIECKHUI TIPOIIECC.
PactBopbl. CriocoObI MPUTOTOBJICHUS PACTBOPOB

Llens:

1. HayuuTbcsi TOTOBUTH PacTBOPHI 3aJaHHOMU

(MossipHO#)  KOHIEHTpauuu (C  MPAKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH).
2. Hayuuthcs omnpeaenstb cpeibl  BOAHBIX

PACTBOPOB C ITIOMOIILIO HHANKATOPOB.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB:
(ménouu, KUCIOThI, COJIM), MHIUKATOPBI,
MPOOUPKH, MUTIETKH.

Jlabopatopuoe 3anstue Ne3 «lccnenoBanue

JUCIICPCHBIX CUCTCM».

Hucnepchusie cucrteMbl. KoiutouaHble CHUCTEMBI.
HcTtuHHBIC PAaCTBOPHI.

Ilens:

1. HayuuTscs TOTOBUTH AMCIEPCHBIE CUCTEMBI
pPa3HBIX BUJIOB.

2. W3yuuth CBOICTBa JUCHEPCHBIX CHCTEM:
CYCII€H3UU, SMYJIbCUH, KOJIJIOUTHOTO PAacTBOPA.
3. CpaBHUTH CBOMCTBA UCTUHHBIX U KOJUIOUIHBIX
PacTBOPOB, BBISIBUTH OCHOBHBIC PA3IMUUS MEXKTY
HHUMH.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTHUBOB,
IPOOUPKH, TUIETKH.

JlabopaTtopHoe 3anstre Nod. Peakuinu HOHHOTO
oOMeHa. KauecTBeHHbIE peakliuy Ha
orpenesneHue cynb(haT, CHINKAT, KapOOHAT U
XJIOPU]T HOHOB

Omnpenenenue cpesibl pacCTBOPOB BEIIECTB,
COCTABJICHUE YPaBHEHUU peakLUii B
MOJIEKYJISIPHOM ¥ HIOHHOM BH/I€, peaKLUu
B3aUMOJEICTBUS COJIEN ¢ KMUCIOTaMH, IIEJI0YaMu
U M@Ky COOOM.

Henu paboThI:

1. HayuuThcs onpeaensite Cpeay pacTBOPOB
BEILECTB;

2. HayuuTbcs COCTaBIATh YpaBHEHUS PEAKIINN B
MOJIEKYJISIPHOM, HOHHOM U KPaTKOM HOHHOM
BHJIE;

3. HayuuTbcs IpOBOANUTE PEAKIIMU
B3aUMOJICMCTBUSA COJIEU C KMCIOTaMU, IIeJI09aMHU
U MEX]y coO0i

4. HayunuTbcs IpOBOAUTH KAUECTBEHHbBIE
peakIiy B3aMMOJICHCTBHS Ha Ccylb(daT, XJI0puJ,

PeakTuBHBIN mITaTUB ¢ HAOOPOM PEAKTUBOB:
(ménouu, KUCIOTHI, COIH), HHIUKATOPBI,
MIPOOUPKH, MUTIETKH.




CHJIMKAT " 1<ap60HaT AHUOHBI.

JlabopaTopnoe 3ansite NoS.
peaKIMy Ha KaTHOHBI METAJLIOB.

KauecTBeHHbIE

Mertaibl U U3J€N11s U3 HUX, COIPUKACAsACH C
BO3JlyXOM, BOZOH! U Pa3INYHBIMU arpECCUBHBIMU
peareHTamMu, OCTENEHHO 10/IBEPTatoTcs
pa3pyLIEHUI0, KOPPO3HH.

Kopposus — 31o paspyuienue meramia B
pe3yiabTare ero (Pu3NKO-XUMHUYECKOTo
B3aUMOJCICTBUSA C OKpYsKarolen cpenoi. [Ipn
3TOM METaJlIbl OKHCIISIOTCS U 00pa3yroT
IIPOJYKTHI, COCTaB KOTOPBIX 3aBUCUT OT yCIIOBHM
KOPPO3HH.

Henu paboTsi:

1. O3HaKOMHUTBCS C IPOLIECCAMU XMMHYECKON
KOPpPO3UHU U HEKOTOPBIMU METOAAMH OOpPHOBI €
KOppOo3uei;

2. Hayuutbcs cocTaBisTh ypaBHEHUS pEaKLMi B
MOJIEKYJISIpHOM hopme.

PeakTuBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB
Pa3IUYHBIX KUCIIOT, Iieao4eil. MeTrauisl:
AIIOMMHHUN, 0JI0BO, CBHHEIL, JKEJIE30




4 YCJIOBUA PEAJIN3ALIMY YYEBHOM JACHUILIAHBI

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreyeHue

Jlia peanuzanuu nporpamMmbl y4eOHOM IHUCLUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE CIIELHUaIbHbIE
MOMEIIECHUS:

Kabuner «Ecmecmeennonayunvix Oucyuniuny, OCHAIEHHBIM 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-MeTOoAHYeCcKOe U HMH(OPMAIIHOHHOE o0ecriedeHne peaju3alii MPOrpaMMbl
OcCHOBHBbIE HCTOYHHUKH:
1. T'abpuensn, O. C. Xumus: 10-i knacc: 6a3oBblif ypoBeHb : yueOHuk / O. C. I'abpumensn, U. T.
Octpoymos, C. A. CrnagkoB. — 6-¢ m3a., ctep. — Mocksa : IIpocsemenune, 2024. — 128 ¢. — ISBN
978-5-09-112176-6. — TekcT : amekTpoHHbIi // JlaHb : 35MeKTpoHHO-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¢ u3a., crep. — Mocksa : IIpocemenue, 2024. — 127 ¢. — ISBN
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5 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHW S YYEBHOM JUCHUIIINHBI

KOHTpOHB M OLCHKA PE3YyJIbTATOB OCBOCHHA AMCHUILIMHBI 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, I1P64, IIP6S5, IIP66, I[IP67, 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, MPS8, 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, ITP635, I1P6Y, 11P610, 11P61 1, 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, IIP62, IIP63, IIP64, IIP65, I1P66, I1P67, 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, JIP9,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, 1IP611, 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 IIP63, I[1P64, I1P65, I1P69, [IP610, [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
Onekrponmutnue | [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, €CIIM pacyeTHas W rpaduveckas 4acTH BBHIIIOJHEHBI B
IIOJJHOM 00BeMe, pelieHre O(OpMIIEHO C COOJIIOJJCHMEM YCTAHOBJICHHBIX INPaBHJ; CTYIEHT CBOOOJHO
BJIJICET TEOPETUIUECKUM MaTEpHaIoM, 0€30IIMO0YHO PUMEHSET €T0 MPH PEUICHNH 33/1a4.

«4» (XOpoIlo): BBICTABISETCS CTYIEHTY, €CIM NpPHU BBIIOJIHEHUH 3aJaHUS  JOMYIIEHbI
HE3HAYMTENIbHBIE OIIMOKH, penieHne o(GopMIIeHO C COONIOJIEHWEM YCTAaHOBIIEHHBIX IPABHI; CTYIEHT
CBOOO/THO BJIaJI€eT TEOPETUUECKUM MaTepHaIoM, 0€30INO0YHO MPUMEHSET ero MpU PeLIeHUH 3aay;

«3» (yHOBIIETBOPUTENHHO): BBICTABIACTCS CTYICHTY, €CIM 3aJaHHh€ BBITIOJIHEHO C «TPYOBIMI
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» (X0poIio): BBIIOJHEHBl BCE 3a/laHusl JIabOpaTOpHOW padoOThl; CTYAEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSMHU.

«3» (yIOBIIETBOPUTENHHO): BBIIIOJHEHBI BCE 3aJaHUs JIAOOPAaTOPHOW pabOTHl C 3aMEYaHUSIMHU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHUSIMHU.

«2» (HE 3a4TEHO): CTYICHT HE BBIIOJHIJI IIM BBITOIHII HETPABWILHO 33aJaHHs J1aOOpaTOpHOM
paloThI; CTYJEHT OTBETHJI Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKAMHM WM HE OTBETWJ HAa KOHTPOJbHBIE
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
0aJIoB.

Jlist onileHKM 00pa3oBaTeIbHBIX JOCTHXKEHUH 00yUyaromuXxcsi IpUMEHsIeTCsS YHUBEpCaIbHas MIKaJa.
[TpoueHT pe3ynbTaTUBHOCTH (ITPaBUIIbHBIX KadecTBeHHas olleHKa ypOBHsI IOJTOTOBKH
OTBETOB) Oart (oTMeTKa) BepOaIbHBIN aHAJIOT
90+ 100 5 OTJINYHO
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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 IPOrPaMMOii.

«4» (XOpoIlI0): BBICTABIAETCS CTYAECHTaM, I[OKA3aBIIMM CHCTEMAaTUYECKUIl XapakTep 3HAHUU 110
TE€Me U CIIOCOOHBIM K MX CaMOCTOATEIbHOMY IOIOJIHEHUIO U OOHOBJICHHIO B XOJI€ AaJbHEHIIeH yueOHOH
paboThl ¥ IpoeCCHOHATIBHOMN IEATENILHOCTH, JOITYCTUBIINM HE3HAYUTENIbHbIC OITMOKY TPU BBIITOJTHEHUN
paboTHI.

«3» (yIOBIIETBOPUTEIBHO): BBICTABISAETCS CTYJEHTaM, JOIYCTUBIIUM IOTPEIIHOCTH B OTBETE Ha
TEOPETUYECKHE BONPOCHl U NPHU BHIIOJIHEHUH MPAKTUYECKON 4YacTH, HO 00JaJarouiMM HEoOXOIUMBIMU
3HAHUSAMH JUISl UX YCTPaHEHUs 0]l PyKOBOJICTBOM ITIpenoaaBaTels.

«2» (He 3a4TEHO): BBICTABIISIETCS CTYAEHTY, OOHApYyXHBILIEMY HpoOeibl B 3HAHUSIX OCHOBHOIO
Y4eOHO-TIPOTPaMMHOTO  MaTepuaia, JOIMYCTHBIIEMY TNPUHIMIUAAIBHEIE OMIMOKH B  BBIOJHEHUU
IIPEYCMOTPEHHBIX POrpaMMON 3aaHu.

5.2 IIpoMe:kyTOUYHASI ATTeCTAIUS

[TpomesxyTouHasi arTecTanus 00y4YaroIUXCs OCYIIECTBIISICTCS 110 3aBEPUICHUN U3YyYCHHs YUeOHOU
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 o11eHOYHOTr0 CpeacTBa — KOHTPOJbHAas PadoTa, coCcTosINasi U3 TeCTOBBIX
BONPOCOB U NMPAKTHYECKHUX 3aJaHU

IIpumepbI TECTOBBIX BOMPOCOB
1.CxeMa pacmpeielieHust SIEKTPOHOB MO CJIOSM B aTOME XUMHUYECKOTO 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 TOJBKO 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 PAANyChl 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 XUMHUECKUX PEaKIIUi,

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. Peakus ruipupoBaHus BO3MOXKHA ISl BEIIECTBa, JOpMyiia KOTOPOTo:

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 3anuimMTe MOHHOE YpaBHEHUE.

K 34,8r cynbdara kanus npuiimim pacTBop, cojepxkauiuii 83,2 r xnopuaa
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 KOHIEHTPALMIO THAPOKCHA-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 Hadramuna (C10HS8) B 6ensore.

Omnpenenure MaccoByro oo caxapo3sl C12H22011 B Boame, ecim
M3BECTHO, YTO TeMIlepaTypa 3aMep3aHus 3TOr0 pPacTBOpa COCTAaBISET
munyc 0,21 °C.
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9. PacTBOp HEINEKTPOJIUTA COACPIKHUT 2,5 T PaCTBOPEHHO-TO BEIIeCTBa B 25 T
Oenzona u 3amep3aet npu Temneparype 4,3 °C. Onpe-1eauTh MOISPHYIO
Maccy pacTBOPEHHOIO BELIECTBA.

10. Paccumraiite 00beM BOJOpOJIA, BBIICIHMBIIETOCS NPH B3aUMOACHUCTBUH C
coyisiHOM kuciotou 162,5r nunka, coaepsxkaiero 10% npumeceit

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

12. Beraucnure maccoBbie 1014 (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 MOJIEKYISIpHYIO (QOpMYNy BeLIECTBa, €CJIM H3BECTHO, 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 oTBeyaror 3Toi Gopmyine? Hanumunre
UX CTPYKTYpPHBIE (JOPMYJIIBI U HA30BUTE BEIIECTBA.

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

Kpurepun ouenku ouggepenyuposannozo 3auema

- «OTINYHO» - TEOPETHUYECKOE COAEpKAHME Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOernos,
yMeHHS COPMUPOBAHBI, BCE MPEAYCMOTPEHHBIC TPOrPaMMON y4eOHBIC 3a/IaHUS BBITIOJHEHBI, KAY4ECTBO
UX BBIMOJHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPETUYECKOE COJEep’KaHUE Kypca OCBOEHO IOJIHOCThbIO, 0€3 IpoOesnos,
HEKOTOpBhIE YMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTrpamMMol YydeOHbIe
3a/IaHMsl BBITIOJTHEHBI, HEKOTOPBIE BUJIBI 33/IaHUN BHITIOJIHEHBI C OIIMOKaMHU.

- «Y IOBIETBOPUTENIBHO» - TEOPETUUYECKOE COJEpKaHME Kypca OCBOEHO YAaCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMble YMEHHS pabOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBAHBI, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMoil 00ydeHUs
y4eOHBIX 3aJJaHUI BBITIOJIHEHO, HEKOTOPHIE U3 BHITIOJIHEHHBIX 3aJJaHUN COJIepkKAT OIUOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUYECKOE COACPKAHKE Kypca HE OCBOEHO, HEOOXOIUMbIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHbIE YUeOHBIE 3a/JaHUS COJEPKAT rpyObIe OIIMOKH.
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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
perieHue  y4eOHBIX | pe3yIbTaTOB)
COLIMATIbHBIX npobiiem,

MOTPEOHOCTH u
CIIOCOOHOCTH K
CaMOpPa3BUTHIO.

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

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

KapTOYKH)

3 3nopoBbecOeperato | -obecrieueHue canutapHo- | -CoOmrogeHue KonTpomb ocBemieHust Bo
mrast THTUEHHYECKOTO ONITUMAIILHOTO BpeMs NIPOBEICHUS
Texnonorust (H.K. | cocrosHus y4eOHOT0 | BO3AYIIHO- 3aHATHS;

CMHpHOB) MoMeleHus1 (OCBEIIEHUE, | TEIJIOBOIO PEeXHMa | IPOBETPUBAHMUE;
MIPOBETPUBAHHUE, B ayJIUTOPHUU; busKynbpTIaYy3a;
TEMIIEPATYPHBIA PEKUM U | -TIOJICpKaHHE HOMOIIMOHATBHBIE
mnp.); paboTOCTIOCOOHOCT | pa3psIKH;
-pOBE/ICHNE 1 o0yyaroumxcs Ha | CBOEBpEMEHHOE
«(pU3KYIBTMUHYTKIY, 3aHSTHU; 3aBepIleHHEe ypoKa.
«(pU3KyNbTIIAY3bI» BO | -TIO3UTUBHAS
BpeMSl 3aHSATHS; MICUXOJIOTHYECKast
-HaJIM4Ine atMocdepa.

«OMOITMOHATHHBIX
paspsIoK»: IIYTOK,
YIBIOOK,
FOMOPUCTHYECKUX WITH
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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 | 00CyKJIeHHe 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 BbIJIEJIEHHE 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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