PaGouasi nporpamMmMa no npeaMeTry « XuMHUsDH»
10-11 knacc (ba3oBbIit ypOBEHB)

1. Ilnanupyemble pe3yabTaThl OCBOCHHUS Y4eOHOI 0 peaMeTa

1.1. /IM4HOCTHBIE IJIAHUPYEMBbIE Pe3YJIbTAThI

Yy JInuHocTHbIE pe3yabTarhl 00yyawumxcs 10 u 11 kiaccos
10 kjaacc 11 kJaacc
1. Camoonpenenenue | /.. Cdhopmuposannocmo 1.1. Cedopmuposannocmo
(IMYHOCTHOE, POCCULICKOU 2PAaNHCOAHCKOU | POCCUUCKOT 2paxscOanHcKou
JKU3HEHHOE, UOEHMUYHOCIMU.  NAMPUOMU3MA, | UOEHMUYHOCMU, nampuomusma,
npodeccuoHanbHoe) | yeadcenus k Omeuecmsy u ceoemy | ygadxcenus K  c80emMy  HApooy,

Hapooy, 4y8cmea 20p0oCmu 3d C80ll
Kpau, ceoro Poouny

Yy8Cmea OmeemcmeeHHOCMU nepeo
Poounoii, copoocmu 3a ceou kpail,
ceoro  Pooumy,  mpownoe  u
Hacmosiujee MHO2OHAYUOHATLHO2O
Hapooa Poccuu,
cgpopmuposannocme yeaxceHus
20CY0apCMEEeHHbIX CUMBOI08 (2epO,
¢nae, cumn)

1.2. Ocosnanue CcBOUX
KOHCMUMYYUOHHBIX npas u
00s13aHHOCMeEll, YBANCEHUE 3AKOHA U
npasonopsaoxa

1.2. Cdhopmuposarnnocmo
2pasdcOancKo no3uyuu Kak
AKMUBHO20 U  OMBEMCMEEHHO20
yleHa  pocculickoeo — obwecmaa,
oco3Haouezo ceou
KOHCMUMYYUOHHbLE npasa u
0053aHHOCMU, Y8ANCAIOUIE20 3AKOH

U NPABONOpPsO0K

1.3. Cehopmuposanrnocmo
CAMOYB8adiCeHUsi U «300posoiy «A-
KOHYenyuu»

1.3. Obnadanue  yyscmeom
CcOOCMBEHHO20 00CMOUHCMEA

1.4. Ycmouuusas ycmanoska Ha

1.4. Ilpunamue mpaouyuoHHbixX

npunamue 2YMAHUCMUYECKUX, | HAYUOHAIbHBIX u
0eMOKpAmMu4ecKux u | ooweuenogeueckux
MPaOUYUOHHBIX yeHHocmeu | 2yMAHUCTUYECKUX u
MHO2OHAYUOHATILHO20 POCCULUCKO20 | 0eMOKPAMUYECKUX YeHHOCmell
obwecmesa

1.5. Ocosnanue sadicHocmu 1.5. I'omoenocms K cnyscenuio
CyHCeHUs Omeuecmay, e2o | Omeyecmsy, e2o 3awume

3auumol

1.6. IIpoexmuposanue 1.6. Ceopmuposannocms
COOCMBEHHBIX HCUSHEHHBIX NJIAHO8 8 | 0CO3HAHHO20  8blbopa  Oyoyueli
OMHOWEeHUU K oanvHetiwel | npogeccuu, 6 MmMoOM uucie ¢
npogheccuoOHANbHOU 0eamenbHOCIU | yuemoM ROmpedHoCmell pecuona,
c yuemom COOCMBEHHbIX | U BO3MOJICHOCMEN — peanusayuu

B803MOMCHOCIEN, U ocobeHHocmel
pblHKa mpyoa u nompedHocmeil
pecuona

COOCMBEHHBIX IHCUSHEHHBIX NIAHO8,
omuoulenue K npogeccuoHanbHol
0esamenbHOCU KAK 6803MONCHOCMU




YYI JImuHocTHBIE pe3yabTarhl o0y4aroumxcsi 10 u 11 kiaccoB
10 kaacc 11 kaacc
yuacmus 8  peuleHuu  JUYHDLX,
0OUWecmeeHHbIX,
20Cy0apCcmeenHulXx,
00U eHayUOHANbHBIX NPODIEM
1.7. Chopmuposannocms 1.7. Cdopmuposannocmo
YenocmHoz2o MUPOBO33PEHUSL, | MUPOBO33PEHUS,
COOMBEmcmeayou e2o COOMBemcmayoue2o
COBPEMEHHOMY YPOGHIO pPA36UMUSL | COBDEMEHHOMY YPOBHIO PA3GUMUS
HayKu u 0OujecmeenHou NPaKmuky, | HaykKu U 0OuecmseHHol NPakmuKu,
VUUMbI8AIOUE20 coyuanvhoe, | OCHO8AHHO20 HA OUAN02e KYIbmyp,
KVIbMYpHOe, SA3blK080oe, OVXO08HOE | a  makdce — pasiuuHelx  opm
MHO2000pazue coO8PemMeHH020 Mupa | 00UecmeenHo20 CO3HAHUS,
oco3HaHue  ceoe2o0  Mecma 8
HONUKYTIbIMYPHOM MUpe
2. 2.1. Cdhopmuposannocmo 2.1. Cpopmuposarnnocmov 0CHO8
CMbICI000pa30BaHNe | YCIMOUYUBHIX — OPUEHMUPO8  HA | CaMOpa38umus U camo80CNUmMaHus

camopaseumue u camoeocnumarnue
8 coomeemcmeuu C

6 coomeemcmeuu C
06%{6’46.710661{607@{]1/11/{ UEeHHoCmAMU

00weueno8euecKUMU HCUSHEHHbIMU | U uoeanamu 2PaMCOaAHCKO20
UYEHHOCMAMU U UOeanaMu obwecmsa
2.2. Cehopmuposanrnocmo 2.2. T'omosnocmo u

CamocmosimenbHoCmu 8 yueOHoll,
NpoOeKmHoOUu U opyeux  6uoax
oesmenbHOCmu

CHOCOOHOCMb K CAMOCMOSAMENbHO,
MeopuecKou U  OMBEmCmMEeHHOU
oesamenbHoOCmu

2.3. Cghopmuposannocmov ymeHutl

compyonuyecmea co
CBEPCMHUKAMU, OembMU MIAOULE2O
so3pacma, 83POC-/IbIMU 8

00pazosamenvHoll, 00we-CMEeHHO
NOJIe3HO, yueoHo-
ucced08amenbCkol, NpPoeKmHou u
opyux euoax 0esimenbHOCmu

2.3. Cedhopmuposarnnocmo
HABLIKOB ~ COMPYOHUYECm8a  CO
CBEPCMHUKAMU, OembMU MIAOULE2O
so3pacma, 83POCILIMU 8
00pazosamenvHol,  0OWeCmMBeHHO
NOJIe3HO, yueoHo-
uccned08amenbckol, NpoeKmuou u
opyeux euoax oesmenbHOCmu

2.4. Cnocobrnocmus 6éecmu ouanoe ¢
opyeumu 100bMu, O00CmMu2ams 8
HeM 63aUMONOHUMAHUSL, HAXOOUMb
obwue yenu u compyoHu4ams Ons
UX 00CMUINCEHUSA

2.4. Cdhopmuposarnnocmo
MONEPAHMHO20 CO3HAHUS u
noBeoeHUst 8  NOIUKYIbIMYPHOM
Mupe, 20moHOCMb U CNOCOOHOCHb
gecmu ouanoe ¢ Opyeumu Jio0bmu,
docmueama 8 HeM
63AUMONOHUMAHUSL, HAXo00Uumb
obwue yenu u compyoHu4ams OJis
UX OOCMUINCEHUA

2.5. Ceopmuposannocme
npeocmasieHuli. 0 He2amueHuIX

noCneoCmeusx IKCmMpeMusma,
HAYUOHANUZMA, KceHoghoouu,
OUCKPUMUHAYUU 1O  COYUATLHBIM,
PenucUO3HbIM, pacosvim,

HAUUOHANTbHbIM npusHaxkam ons
JAUYHOCMU U 061/1/;66'17’16(1

2.5. Ceopmuposannocms
cnocobrocmu npPOMUBOCMOAMb
uoeono2uu 9KCmMpemuzma,
HAYUOHAIU3MA, KceHogoouu,
OUCKPUMUHAYUU NO  COYUATLHBIM,
Ppenucuo3HbIM, pacoeuim,
HAYUOHATIbHLIM ~ NPUZHAKAM u

()pyzuM He2amuBHbiM COUUATIbHBIM
A6NEHUAM




YYI JImuHocTHBIE pe3yabTarhl o0y4aroumxcsi 10 u 11 kiaccoB
10 kaacc 11 kaacc

2.6. Hanuuue nompednocmu 8 2.6. Ilpunamue u peanuzayus

Quzuueckom yenHocmetl 300p06020 u

CamMoCo8epUIeHCMBO8ANHUU, bezonacnoco  obpasa  JHCU3HU,

3aHAMUAX CNOPMUBHO- | HaAUYUe nompebrHocmu 8

0300pOBUMENLHOU Guzuueckom

0esmenbHOCmbIO, Henpusamue | camoco8epuieHCmeo8anul,

8DEOHLIX ~ NPUBbIYEK.  KYPEHUsl, | 3aHAmusIxX CNOPMUBHO-

ynompeonenus anKo20as, | 0300PO8UMENbHOU

HApPKOMUKO8 0esmenbHOCmbIO, Henpusmue
BDEOHLIX  NPUBbLIYEK.  KYPEHus,
ynompeonenus anKo20s,
HAPKOMUKO8

2.7. Cdhopmuposannocmo 2.7. Cdopmuposannocmo

0MBEeMCMBEHHO20 OMHOUleHUs K | OepedtCH020, OMmMBemcmeeHHo20 U

cobcmeeHHoMy — uU3UUECKOMY U | KOMNEMeHmHO20  OMHOUleHUs K

ncuxoniocuiecKkomy 300p06bi0, KdK

gbu3uuec:<0/vzy u ncuxojaocudecKkomy

coocmeenHoMy, maxk U  Opyeux | 300poevlo, KaKk cOOCMBEHHOMY, MAaK
qrooetl, enaoenue ocHosamu | u opyeux  arooel, yMeHue
OKA3aHUsl Nepeoll NOMOWU 0Ka3bl18aMb NEPBYI0 NOMOUb

2.8. Cnocobrocms K 2.8. T'omognocmos u
camooopazoeanulo U Op2aHu3ayuu | CnocoOHocms K 00paso8aHuro, 6
camoobpazosamenvHol MoM uucie camoobpazosamuio, Ha

oesamenvHocmu 0N OOCIMUINICCHUSA
00pA306aMENbHBIX PE3YIbMAMO8

npomAdANCeHUU 6cell HCU3HU

2.9. Ilonumanue Heobxooumocmu 2.9. Cdhopmuposarnnocmo
HenpepvieHo20  00pA308aHUs 8 | CO3HAMENbHO20 ~ OMHOUIeHUs K
USMEHAIOWeMcs Mupe, 8 mom 4ucie | Henpepvl8HOMY 00pA308AHUI0  KAK
8 cpepe  npogheccuoHanvHoOU | YCI08UIO VCHewHoll
oesimenbHoCmu npogheccuoHanbHol u
00U ecmeeHHOol OesimelbHOCIU
3. HpaBcTrBeHHO- 3.1.  Ocsoenue u  npunamue 3.1 Cedhopmuposarnnocmo
ITHYECKast obweuenoseyecKux MOPATILHBIX | HPABCMBEHHO20 CO3HAHUS u
OpHueHTalus HOPM U YeHHOCmell noeedenuss HA OCHO8e YCBOEHUs
obueuenoseueckux yeHHocmeli
3.2. Chopmuposanrnocms 3.2. Chopmuposannocms
COBPEMEHHO 9KOJIO2UHECKOLL | IKOIOSUUECKO20 MblUIeHUS,
KYIbMypovl, NOHUMAHUSL — GIUAHUS | NOHUMAHUS  GNUAHUSL  COYUATLHO-
COYUANLHO-IKOHOMUYLECKUX 9KOHOMUYECKUX — Npoyeccos  Hd
npoyeccos Ha cocmosiHue | cocmositue npUpPOOHOU u
NpUpOOHOU cpeobl CcoyuUanbHol cpedvl, npuobpemenue
onvima 9KO0J1020-HANPABIeHHOL
oesmenbHOCu
3.3. Ilpunsamue yenHocmeu 3.3. Ceopmuposannocms
cemMeuHoU HCU3HU OMBEeMCMEEHH020 OMHOULeHUSL K
CO30aHUI0  ceMbU  HA  OCHOBe
OCO3HAHHO20 NPUHAMUSA YEeHHOCmel
ceMeuHou JHCU3HU
3.4. Ceopmuposannocme 3.4. Ceopmuposannocms
ICMemuUYecKkoeo0  OMHOUleHUs K | 9CMemu4eckoe0  OMHOWEHUS K
npooyKmam, Kaxk CcoOCMEEHHOU, | Mupy, 6KIouas 2cmemuky Owvima,




YYI JImuHocTHBIE pe3yabTarhl o0y4aroumxcsi 10 u 11 kiaccoB
10 kaacce 11 kaacce
mak u Opyeux Jnoodeu, Y4eOHO- | HAYUHO2O u MEeXHUYeCcKo2o
uccneo008amenbeKoll, NpoOeKmHoU U | meopuecmada, cnopma,
UHBIX U008 0essmMeNbHOCHU 00U ecmBeHHbIX OMHOULEHUL

1.2. MeranpeaMeTHbIe IJIAHUPYEMbIe Pe3yJbTAThI

YHuepcaiu MeTtanpeaMeTHbIE IIJIAHUPYEMbIE TunoBbI€e 321241 0
bHbIE pe3yJabTaThl ¢dopmuposanuio YY /|

yueOHbIe (MeTanpeaMeTHbIe
JeicTBUSA TeXHOJIOTHH)

PeryasiTuBHbIe yHUBepPcaJbHbIe YueOHbIE TelCTBUS

P P11 CaMOCTOSTENBHO ONPEAEINSTh eI AeSITENbHOCTH, [TocraHoBKa u pemieHue

]_Iener[onara 3a1aBaThb MapaMETPbl U KPUTCPUH, 10 KOTOPBIM MOKHO ylleﬁHLIX 3ala4dy, B TOM

HHUE OnpeneimTh, 4TO LCJIb JOCTUTHYTA, YHUCIIe TEXHOJIOTHUA

Py CtaButh 1 HOpMyIHPOBATH COOCTBEHHEBIE 32124 B
00pa30BaTeIbHON AEATEIHHOCTH M JKU3HEHHBIX CUTYAITUIX

P P> 1 BeiOupath 1myTh TOCTHKEHUS 1IEIH, TUIAHUPOBATh
[TnarmpoBa | pEIICHHE ITOCTABICHHBIX 3a/1a4, ONTHMU3UPYs
HHE MaTepHaIbHBIE 1 HEMATEPUAIIBHBIE 3aTPaThI

P 2.2 CaMOCTOATEIBHO COCTABIATE IUIAHBI ACATCIIPHOCTHU
P, 3 Vconb30BaTh BCE BO3MOKHBIE PECYPCHI TS

JOCTH KEHHUS ITIOCTABIICHHBIX LIEJIEH U pean3alii IUIAHOB
JESITETbHOCTH

P> 4 BeiOupath yCnenHble CTPaTeruy B pa3IMIHbIX
CUTYaIUSIX

Ps P31 OneHuBath pecypcsl, B TOM 4YHCJIE BpeMs U Jpyrue
[IporHo3up | HeMaTepHalabHbIE PECYPCHI, HEOOXOMMMBIE ISl TOCTUKEHHS
OBaHUE IIOCTABJICHHOMU L CJIN

P3> Opranu3oBbiBaTh I(PQGEKTUBHBIA IOWCK PECYpCOB,
HEOOXOIUMBIX JJIS IOCTH>KEHUS TIOCTABJICHHON 1eNTN

P33 OneHuBaTh BO3MOXKHBIE MOCIEACTBHUS JOCTHXKCHHS
MIOCTABJICHHOHN eI B JEATEILHOCTH, COOCTBEHHOW >KHU3HU
W OKU3HH OKPYXKAIOIIMX JIIOJICH, OCHOBBIBAsACh Ha
COOOpaKEHUSAX STUKU M MOPAIIH

P, P, 1 CaMOCTOSITENTBHO OCYIIECTBIISAT, KOHTPOJIUPOBATH
KOHTpOJIb ¥ | KOPPEKTHPOBATh AEATENHHOCT
KOPPEKIIHS

PsOnenka | Psi1ConocTaBisiTh NONTYYEHHBIN pe3yabTaT AEATEIbHOCTH C
MIOCTABJICHHOM 3apaHee LEJbI0

Ps Ps.1 Biianeth HaBbIKaM¥ TIO3HABATEIBHON peICKCHH KakK
Ilo3HaBaTen | OCO3HAHUS COBEPIIAEMBIX JCUCTBUI U MBICTUTEIBHBIX
bHAS MPOIIECCOB, UX PE3yIbTAaTOB M OCHOBAHUM, TPAHUI] CBOETO

pe(bHeKCI/IH 3HAaHUA U HC3HAHMA, HOBBIX IIO3HABATCJIbHBIX 3a1a4 U
CpCACTB UX NJOCTUIKCHUA

P P71 CaMoCTOATENBHO OLICHUBATDb U IPUHUMATDL PCIICHUA,
HpI/IHHTI/IC OIpECaACIAOINEC CTPATCIUIO ITOBEACHU A, C YHCTOM
pe]_[_[eH]/[ﬁ IpaXXIaHCKHUX U HPAaBCTBCHHBIX L[eHHOCTeﬁ

«TIEePEBEPHYTHIN KI1acC»
ITosTanHoe
dbopMupoBanue
YMCTBEHHBIX JIEHCTBUI
Texnonorus
dbopmupyromero
OIICHUBAaHHUS, B  TOM
YyucIe npueM
«IIPOTHOCTHYECKAs
CaMOOLIEHKa»
['pynnoBeie "
MHAUBUAYaIbHOE
MIPOEKTHI

Yu4eGHo-
UCCIIeI0BaTeNIbCKast
JESITeNIbHOCTh
Keitic-meTon

YueOHo-
MO3HABATENbHBIC U
yueOHO-TIPaKTUYECKHE
3agaun «Pa3perenne
po6sIeM / IPOOIEMHBIX
cutyarmii», «lleHHoCcTHO-
CMBICJIOBBIE YCTAHOBKI,
«Pednexcusi»,
«CaMOCTOsITENBHOE
NpUoOpeTeHure, IEPEeHOC U
MHTErpaIys 3HaHU»,
«CamMoopranusanus u
CaMOPET YIS

Ilo3naBaTebHBIC YHHBEPCAIbHbIE YUeOHbIE 1 CTBUSA

113 Il 1 Vickath 1 Hax0uTh 000OIIEHHBIE CITOCOOBI PEIICHMS
Ilo3naBarten | 3amau

CTpaTCFI/II/I CMBICJIOBOI'O
4YTCHHA, B TOM YHCIIC




YHusepcai MeTanpeaMeTHbIE IIJIAHUPYEMbIe Tumnossle 321241 10
bHEIE pe3yabTaThl (popmuposanuio YYJI
y4yeOHbIe (MeTanpenMeTHBIE
JelCTBUSA TEXHOJIOTHH)
bHBIC IIs > Bnaaeth HaBbIKaMU pa3pemieHus mpodaem [IOCTAaHOBKA  BOIIPOCOB,
KOMIIETEHI] 113 3 OcyiecTBIsTE CAMOCTOATENBHBIN OUCK METOI0B COCTAaBJICHUE  ILJIAHOB,
uu, PCHICHU MMPAKTUYCCKUX 3a1a4, IPUMCHATH Pa3JINYHbIC CBOJIHBIX Ta6HI/III, rpa(b-
BKJIrO4aron | METOIbI [IO3HAHUA CXEM, TE3UPOBaAHUE,
He HaBBIKH Il 4 Pemiath 3aauu, HaXOASIILIMECS HA CTHIKE HECKOJIBKUX KOMMEHTHPOBAHUE
y4eGHO- y4eOHBIX TUCIUTUINH } Keiic-MeTon
FICCIIEI0BAT Ilgs Vicnonb30BaTb OCHOBHOW aJTrOPUTM MCCIIEIOBaHUS MesKIpeMeTHbIE
eIbCKOI U MIPH PEIICHNUN CBOMX Y4eOHO-TTO3HABATENBHBIX 33/1a4 _ | unTerpatuBHEIe
NPOEKTHOI IlIss Ucnonb3oBaTh OCHOBHBIE MPUHIMIBI MPOEKTHOM MO pYKeHus
nesTenpHoc | ACATEIBPHOCTH npu peleHnu CBOUX yueOHO- MeTox MEHTANBHEIX
- NO3HABATE/bHBIX  3ala4 M 3ala4y, BOSHUKAIOLMX B KapT
KYJAbTYPHOU M COLUATIbHOM >KU3HU
Il 7 BeicTpanBaTh MHAMBUIYaJbHYIO 00pa30BaTEIbHYIO Cwmemannoe  0byuennc,
TPAEKTOPUIO, YUUTHIBAsi OFPAHUYEHUSI CO CTOPOHBI JPYIHX B TOM  HHCIC  CMCHA
YYACTHUKOB U PECYPCHBIC OTPaHUYCHUS pabounx 30H
IlIss MenaTte W yIOep)KWBaThb pasHbIE IIO3ULHAH B T'pynmossre "
MO3HABATENILHOM JeATeTbHOCTH HHIUBHIYJIbHBIC
IIsy TlposBnaATh  CHOCOOHOCTh K  MHHOBALMOHHOM, | TPOCKTBI
AHAIMTHYECKOM, TBOPYECKOMH, MHTEIUICKTyanbHoi | ¥ 9€0HO-
JeSITETFHOCTH, B TOM YHUCIIe y4eOHO-HCCIenoBaTenbekoi n | MCCICA0BATEIbCKAA
MIPOEKTHOW NESATENBHOCTH ACATCIBHOCTD
Iz CamOCTOATENBHO TIPUMEHSATH  TPUOOPETEHHBIC Y4ebHo-
3HaHUS M CHOCOOBI JCWCTBUI NpPU PEIICHUM Pa3lUYHBIX | [IO3HABATEIbHBIE 51
3a/1a4, HUCMOJB3ys 3HAHUS OMHOTO WM HECKOJBKUX | YU€OHO-TIPAaKTUYECKUe
Y4eOHBIX TIPEMETOB WM TPEIMETHBIX O0JIacTei, B TOM | 3aJa4H
gucie B y4eOHO-HCCIEIOBATEIbCKOM W TPOEKTHOH | «CaMOCTOSITEIRHOE
AEATENBHOCTU npuodpeTeHue, MnepeHoc

Il 11 Bnamets HaBbIKAaMHM Y4eOHO-HCCIIEIOBATEIBCKOM H
MIPOEKTHOM JIeITENbHOCTH, 3 UMEHHO:

Ilg 111 cTaBUTH LEMH WHWIH opmyaupoeams 2unomesy
uccnedosanus, WCXOAS W3  KYIbTYpHOH HOPMBI U
coo0pa3ysich ¢ pencTaBiIcHusIMA 00 o01Iem OJiare;

Ilg;1> oneHuWBaTh  pecypcel, B TOM 4YHCIE U
HeMaTepuanbHble (Takue, Kak BpeMs), HEOOXOAWMBIE s
JOCTHXKEHHS TTOCTABIICHHOM LIENH;

I3 11 3 IaHUPOBaTH padoTy;

Ilg114 ocymecTBiATH  OTOOp |
HE00XO0MMOI HH(OPMAIIHH;

I1g.115 CaMOCTOSATENBHO U COBMECTHO C JPYTUMH aBTOPAMU
pa3pabaTeIBaTh CHCTEMY MapaMETPOB M KPUTEPUEB OLIEHKU
3G PEKTUBHOCTH M TMPOAYKTHBHOCTH PEANH3ALUU TPOEKTA
WIA MCCIEAOBAaHMA Ha KaXJOM JTale pealu3aludl H 110
3aBEpIICHUH PaOOTHI;

Ilg116  cmpykmypuposams U apeyMeHMuposamy
pe3yibmamol UCC1e008aHUsL HA OCHOBE COOPAHHBIX OAHHDBLX,

HHTCPHPETAINTIO

I3 117 ucnonv3oeamv  I1eMeHmMbl  MAMEMAMULECKO20
ManﬂMpOGGHMﬂ npu peuteHuu UCCIe008ameNbCKUX 361661’{,'
I3 118 ucnonv3osamv 21eMeHMbl  MAMEMAMULECKO20

aHanu3a ons uHmepnpemayuu pe3yiomamos, noay4eHHbuIX 6
X00e y4ebHO-UCc1e008amenbcKol pabomsi
113 11 9 OCYIIECTBISATh MPE3EHTALUIO PE3YNIHTATOB;

W MHTETpaIvs 3HaHUINY,
«UKT-

KOMIIETEHTHOCTEY,
YyeOHrble 3aJaHus,
BBITIOJTHEHHE  KOTOPBIX
TpeOyeT  mpUMEHEHHs
JIOTHYECKUX
YHHUBEpPCATbHBIX
NEeUCTBUHI

[ToctaHOBKa U pelieHue
y4eOHBIX 3a/a4y, B TOM
qucie TEXHOJIOTHS
«TIEPEBEPHYTHIN KJIacC

ITocTanoBka u pemieHue

yueOHBIX 3ajay,
BKJIFOYAIOII[as
MIPEJICTABICHUE HOBBIX
MOHATHH U  CIIOCOOOB
neucTBUH B BHIIC
MO JIeTIU

ITosTanmHoe
¢dbopmupoBaHue




YHusepcai
bHBIE
y4yeOHbIe
AelicTBHA

MertanpeaMeTHbIe IJIAHUPYeMbIe
pe3yJabTaThl

TumnoBble 321244 MO
(popmuposanuio YYJI
(MeTanpenMeTHBIE
TEXHOJIOTHH)

I1g.11.10 aI€KBAaTHO OIICHUBATH PUCKH PEAIM3ALUU MTPOCKTA
U TPOBEICHHS HCCICAOBAHHUS U MPEIyCMAaTPUBATh ITyTH
MUHHMH3ALUU 3THX PUCKOB;

Ilg 1111 aneKBaTHO OLIGHWUBATH IOCIIC/ACTBUS pPeaTU3aIUH
CBOETrO MpoekTa (M3MEHEHHUs, KOTOphIC OH IIOBJICYET B
KHU3HU JPYTHX JIFOJeH, COOOILECTB);

Ilg111> anekBaTHO OLEHUBATH JajlbHEHIIee pa3BUTHE
CBOETO MPOCKTAa WU HCCIEJAOBAHUS, BHUICTh BO3MOXHBIC
BapHaHThI IPUMCHEHUS PE3YJIbTaTOB

1131113 B0ccmanagaueames KOHMeEKCMbl U RYMu pa3gumus
Mmo20 UIU UHO20 BUOA HAYYHOU O0esimelbHOCMU, Onpeoesis
Mecmo c60e20 UCCIe008aHUs UL Npoekma 6 oowem
KYIbMYPHOM NPOCMPAHCIEE,

Ilg 1114 omcnedcueamv U HNPUHUMAMb 80 BHUMAHUE
MPEHObl U MEHOeHYUU PA38UMusi  PA3IUYHbIX — BUOOB
0esamenbHOCMU, 8 MOM YUCILEe HAYUHBIX, YYUMblEams UX npu
nOCManosKe co6CMEeHHbIX Yeell,

I1g.11.15 HaxoOums pasnuunvie UCMOYHUKU MAMEPUATLHBIX
U HeMamepuaibHblX  Pecypcos,  NnpeodoCmasisiouux
cpedcmea 01 NpoBedeHUs. UCCLe008AHULl U pearu3ayuu
NpoeKmo8 6  pAa3IUYHLIX ~ 001ACMAX — OesimenlbHOCMU
yenogexa,

1131116 6cmyname 6 KOMMYHUKAYUIO C 0epIHCAMENsIMU
PA3IUYHBIX MUNOE PECYPCO8, MOYHO U 0OBEKMUBHO
npe3eHmysi c80U NPOeKm UlU B03MONCHbLE Pe3VIbMaNmbl
uccnedosanus, ¢ yeiwvio obecnedeHus NPOOYKmMueHo20
83AUMOBbI20OHO20 COMPYOHUYECMBa

Il PaboTa c
nHpopMmaiu
el

1151 OcymiecTBIATh pa3BepHYTHIA HH(HOPMAITMOHHBIH
MIOWCK ¥ CTaBUTh HA €0 OCHOBE HOBBIE (Y4eOHbBIE U
MOo3HAaBaTEIILHBIC) 33724

115> Kputnuecky OLIEHUBATh U UHTEPIPETUPOBATH
UH(POPMAIUIO C Pa3HBIX NO3ULUHI, PACIIO3HABATH
(uKCHpOBaTH TPOTHBOPEUHS B WH()OPMAITMOHHBIX
HMCTOYHHUKAX

I1y 3 BeixoauTs 3a paMKH Y4e€OHOT O IpeaMeTa U
OCYILECTBIIATH LieJICHANPABICHHBIN IOMCK BO3MOXHOCTEHN
JUTSL IIUPOKOT0 TIEPEHOCa CPEICTB U CIIOCOOOB IEHCTBUS

ITy 4 OcymecTBIATh CAMOCTOSTENBHYIO HH(POPMAITHOHHO-
MO3HABATENbHYIO 1€ATEIbHOCTD

Il 5 Bnagetb HaBbIKaMH MTOJIYYCHUST HEOOX O MMOM
nHGOPMALIUHU U3 CIOBapeil pa3HbIX TUIIOB

I35 YMETh OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX
uHbOpMaITUH

I
Monenupos
aHue

1101 cnonb3oBaTh Pa3IMYHbIC MOACIIBHO-CXCMATUYCCKUC
cpeacrtBa sl OpCACTAaBIICHUA CYHICCTBECHHBIX CBs3Ell M
OTHOH_ICHI/II\/'I, a TaKXKe HpOTHBOpGQHﬁ, BBIIBJICHHBIX B
I/IH(I)OpMaHI/IOHHBIX HCTOYHHKaX

Il UKT-
KOMIICTCHTH
OCTb

1111 Victionb30BaTh cpeAcTBa MH(OPMAIIMOHHBIX U
KOMMYHUKaIIMOHHBIX TexHonoru# (nanee — UKT) B
pEeLIeHNN KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHM3allMOHHBIX 3a/1a4 ¢ COOII0ACHUEM TPeOOBAHMIA

YMCTBEHHBIX JICCTBHI
Texnonorus

dbopmupyromero
OILICHUBAaHUS




YHusepcai

MertanpeaMeTHbIe IJIAHUPYeMbIe

Tunosble 3aga4u 1Mo

bHEIE pe3yabTaThl (popmuposanuio YYJI
y4yeOHbIe (MeTanpenMeTHBIE
JelCTBUSA TEXHOJIOTHH)
IPrOHOMUKH, TEXHUKU 0€301aCHOCTH, THTUCHBI,
pecypcocOepekeHts, TPaBOBbIX U ATHYECKUX HOPM, HOPM
1nH(pOPMaIMOHHOMN 0€3011aCHOCTH
KoMMyHHKaTHBHBbIE YHHBeEpPCcaJIbHbIE YUeOHbIe /1eiliCTBUSA
K1 K121 OcymiecTBisTh JEN0OBYH0 KOMMYHHUKAIMIO Kak co | JleOarhbl
CoTpymHuy | CBEPCTHUKAaMHM, TaK M €O B3pOCHbIMH (Kak BHYTpHU | JIucKyccus
€CTBO o0pa3oBaTeIbHON OpraHW3allud, TaK M 3a ee MpeaeIaMu), ['pynmnossle u
NOAOUPATH TAPTHEPOB JULs 1E10BOI KOMMYHUKALMH UCXOMS | {HIHBH/Iya bHbIC
13 COOOPAKEHHIT PE3yIBTATHBHOCTH B3aAMMOICHCTBHS, @ HE | [1poeKTHI
JIMYHBIX CUMTIATUN Keiic-MeTo
K12 YUuTHIBaTh MO3UIMU APYTUX YUACTHUKOB TTocTaHOBKA 1 pellieHue
ACATCIBHOCTH y4eOHBIX 3a/1a4, B TOM
K13 Haxozmvrb W TIPHBOJIMTH KPHTHHUECKHE APTYMEHTBL B | Yy oo roxmonoris
OTHOWICHHH JICHCTBHH U CYXICHUH APYroro (IEPEBEPHYTHIH KIIACCH
K124 CriOKOWHO W pa3yMHO OTHOCHUTHCS K KPUTHYECKUM C 6
MeHa pabo4ux 30H
3aMEYaHUsIM B OTHOIICHUHM COOCTBEHHOTO CY)KICHHS, Vebio-
paccMaTpuBaTh UX Kak pecypc COOCTBEHHOT'O Pa3BUTHUS
K125 Ilpu ocymiecTBIeHUN TPYNIIOBOM pabOThl OBITH Kak HMCCIC/I0BATCITLCKAA
PYKOBOZHMTEIEM, TaK M YICHOM KOMAHIbI B PasHbIX possx | Aol cAbHOCTD
(renepartop uaed, KPUTUK, WCIOIHUTENb, BHICTYMAIOIINH, Yuebro-
SKCTIEpT H T.11.) MTO3HABATEJIbHBIE U
K126 KOODIMHNPOBATE 1 BBITONHATH paboTy B yciopusx | YICOHO-TIPAKTHUECKHE
pealbHOro,  BHPTYyaIbHOIO M KOMOWHHMpOBaHHOro | 34491
B3aMMOJICHCTBUS «KomMyHHKALWA»,
K127 PacnosHaBate koH(muKTOreHHble curyaruu u | COTpYIHHYECTBO»
MpenoTBpamarh KOH(PIUKTEI 70 WX aKTUBHOM (aswl,
BBICTPAaNBAaTh JIETIOBYIO u 00pa3oBaTeIbHYIO
KOMMYHHMKAIMIO, W30eras  JIMYHOCTHBIX  OLEHOYHBIX
CYKJICHUN
K123 Ymenune MPOAYKTHBHO o0maThCs u
B3aMMOJICHCTBOBATh B IIPOLECCE COBMECTHOU NEATEIBbHOCTH
Ki3 K131 Pa3BepHyTO, JIOTHYHO M TOYHO U3JIaraTh CBOIO TOUYKY
KoMMmyHHKa | 3p€HUsL  C  MCIIONB30BAHMEM  aJEKBATHBIX (YCTHBIX H
st MIUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB

1.3. IlpeaMeTHbIE INIAHUPYEMbIe Pe3yJIbTATHI

OCHOBBI OPraHU4eCcKOil XUMHUH

OOy4aromuiicss Ha 60a30BOM YyPOBHE HAYYHTCH:
— pacKpbIBaTh Ha MPHUMEpax poJib XUMHUH B (GOPMUPOBAHMM COBPEMEHHOW HAy4YHOU KapTHUHbI
MHUP2 U B IPAKTHUECKOM JEATENbHOCTH YEJIOBEKa;
— JIEMOHCTPHUPOBATh Ha MPHUMEPAX B3aUMOCBSA3b MEXAY XUMHUEH M JAPYTMMHU €CTECTBEHHBIMHU

HayKaMU;

— pacKkpbIBaTh Ha IPUMeEpax NOJIOKEHUS TEOPUHU XUMHUUeckoro ctpoeHus A. M. bytneposa;

— OOBACHATH MPUYMHBI MHOr00Opasusl BELIECTB Ha OCHOBE OOIIMX IMpeACTaBIeHUN 00 uX
COCTaBE€ U CTPOCHUH;

— TMPUMEHATh IpaBWJIa CUCTEMATHYECKON MEXIyHApOJHON HOMEHKJIATYphl Kak CpeAcTBa
pa3nuyYeHus U UJICHTU(UKAMHU BELECTB M0 UX COCTaBY U CTPOEHHUIO;




— COCTaBJATH MOJICKYJSIPHBIE M CTPYKTYpHblE (OPMYJIBl OPraHHYECKHUX BEHIECTB KakK
HOocHUTeNeH WH(POPMAIMK O CTPOCHHM BEIIECTBA, €ro CBOMCTBaX M MPUHAMICKHOCTH K
ONPEJIEIEHHOMY KJIACCy COECUHEHMI;

— XapaKTepu30BaTh OPraHUYECKHE BELIECTBA II0 COCTaBy, CTPOEHUI0 M CBOICTBaM,
YCTaHABJIMBATh IPUUYUHHO-CJIEACTBEHHBIE CBSI3U MEX]y JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

— TPHUBOAWTH NPUMEPHl XUMHUYECKUX pPEAKIWH, pPACKPHIBAIOIIMX XapaKTEePHbIE CBOWCTBA
TUIUYHBIX TPEJCTaBUTENICH KIACCOB OPraHMYECKUX BEIIECTB C LENbI0 UX HIACHTU(UKAUH U
00BsICHEHUS 00J1aCTH IPUMEHEHUS;

— TMPUBOAUTH TPUMEPHI MIPAKTHUUECKOTO HCIIOJIb30BAHUS IPOJYKTOB MPUPOJHOrO Tasa,
BBICOKOMOJIEKYJISIPHBIX ~ CO€AMHEHUN (MOJMATUIEHA, CHUHTETHYECKOIO KaydyKa, aleTaTHOIro
BOJIOKHA);

— NOKa3vbleamv POl AHMPONOZEHHO20 (haKkmopa 6 3azpA3HEHUU OKpysHcarouieii cpeovl
20poockum mpancnopmom Yenabunckoi oonacmu;

— TPOTHO3UPOBATH BO3MOKHOCTh INMPOTEKAHHUS XMMHUUYECKUX PEaKIui Ha OCHOBE 3HAHUM O
TUIAX XMMUYECKON CBA3HM B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAaHUS O COCTAaBE, CTPOCHMM M XUMHUYECKMX CBOMCTBAX BELIECTB IS
0€30MacHOTO MPUMEHEHUS B IPAKTUUYECKOH eATENbHOCTH;

— TMPOBOJUTH pACUYETHl Ha HAXO0XACHHE MOJIEKYJSIpHOM (OpMylbl yriieBoJopoja 1o
MPOJyKTaM CrOpaHUsi M IO €ro OTHOCHUTEIbHON IUIOTHOCTH M MAacCOBBIM JOJSIM 3JEMEHTOB,
BXOJILIIUX B €r0 COCTaB;

— BIJIQJIeTh MpaBUJAMH M TNpuemMamu Oe3omacHoW pabOThl ¢ XMMHYECKMMHU BEUIECTBAMHU H
1abopaTopHBIM 000PYIOBAaHUEM.

Oo0yuaromuiicsi Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYMTHCS:

—  WIIIOCMPUPO8AMsb HA NPUMEPAX CMAHOBNIEHUE U IB0TIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3UYHbIX UCOPUYECKUX dIMAaNax ee pa3eumusi,

— UCNONL308aMb MemoObl HAYYHO20 NO3HAHUS NpU BbINOJIHEHUU HNPOEKmMos U Y4eOHO-
UCC1e008amenbCKux 3a0ay NO  U3VHEHUI0 CBOUCMS8, CHocob08 NONyYeHUs U pacno3HABAHUS
Op2aHU4eCcKUx euecmas,

— YCMAaHABIUBAMb 2eHEeMUYECKYI0 CB85A3b MexcOy KIACCAMU Op2aHU4ecKux eeujecms O
000CHOB8AHUSA NPUHYUNUATLHOU B803MOMCHOCMU NOJIYYEHUS] OP2AHUYECKUX COeOUHeHUll 3a0aHHO020
cocmasa u cmpoeHus.

Teopernyeckue 0CHOBbI XMMHUU

Oo0yuaromuiicsi Ha 6a30BOM YPOBHE HAYUYHNTCS:

— mnoHuMaTh puzudeckuii cMmpica [lepuonnueckoro 3akona /.M. MenaeneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCHMOCTh CBOMCTB XHMHYECKHUX 3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
3JIEKTPOHHOTO CTPOCHUS aTOMOB;

— OOBSACHATH MPUYUHBI MHOTOOOpa3vs BEIIECTB Ha OCHOBE OOIIUX MPEACTaBICHUN 00 uX
COCTaBE U CTPOCHUH;

— NPUMEHATh MpPaBUJIA CHUCTEMATHYECKOM MEXIAYHApOJHOM HOMEHKIATYpbl KakK CpelCcTBa
pasnuyueHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

— TMPOTHO3UPOBATh BO3MOXKHOCTh NMPOTEKAHUSI XUMUYECKUX pPEAKUUW Ha OCHOBE 3HAHUU O
TUTIAX XUMHYECKOH CBSI3HM B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

— 00bACHAMb POb KAMAIUIAMOPOE 8 MePMUUECKOU 00padomKke memaiios u cniagoe Ha
npeonpuamuax Yenabunckoit oonacmu;

— HCIOJIb30BaTh 3HAHUSA O COCTAaBE, CTPOCHMM U XUMHUYECKHUX CBOMCTBAaxX BEILIECTB IS
0€30MacHOTO MPUMEHEHUS B IPAKTUUECKOH eATENbHOCTH;

— BIIQJeTh MpaBUJIAMH H TMpUeMaMHu Oe30macHoi paboThl ¢ XMUMHYECKUMHU BEIIECTBAMHU H
1a00paTOPHBIM 000PYIOBAaHHEM;

— YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKUMH U CMEIICHHS XUMHUUYECKOTO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C IENbIO ONMPEACTCHHS ONMTUMATIBHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKHUX ITPOLIECCOB;



— TPUBOJUTH IIPUMEPBI TUAPOIIN3A COJIEH B IIOBCEIHEBHON KU3HU YEIIOBEKA;

— TMPUBOJUTH TPHUMEPHl  OKUCIHTEIHHO-BOCCTAHOBHUTEIBHBIX  pEaKIuid B TPHUPOJIE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAESATEILHOCTH OPraHU3MOB;

— — NOKa3vleamv pob AHMPONOEHHO20 (PaKmopa 6 3azpA3HEHUU OKpyicarouieil cpeovl
npeonpuAmMuUAMU YEPHOU U UGEMHOU Memannypeuu Ypana Ha npumepe OKUCIUMENbHO-
60CCMAHOBUMENIbHBIX PEaAKYUTL;

— TPUBOJUTH MPUMEPHI XUMHUECKUX PEAKIINHA, PACKPHIBAIOIINX OOIINEe XUMUICCKIE CBOMCTBA
IIPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJLIOB.

OOyyaromuiicss Ha 6a30BOM YPOBHeE IOJIYYHT BO3MOKHOCTh HAYYHThCH:

— 00vACHAMb NPUPOOY U CNOCOOBLI 0OPAZ0BAHUSL XUMUHECKOU CE53U. KOBAEHMHOU (NOJAPHOIU,
HENONAPHOU), UOHHOU, MEMALIUYecKoUu, B000POOHOU — C UYelblo ONnpedeleHUs XUMUYECKOU
AKMUBHOCMU BeUeCme;

—  YCMAaHaBIUueamv 83auMOC8A3U Medcoy akmamu u meopuetl, NPUYUHOU U credcmeuem npu
amanuze npooOremMHblX cumyayuli U 060CHO8AHUU NPUHUMAEMBIX PeUeHUll Had OCHO8e XUMUYECKUX
3HAHUIL.

XUMHUA U KU3Hb

Oo0yuaromuiicss Ha 02a30BOM YPOBHE HAY4YUTCH:

— packpbIBaTh Ha IMpHUMEpax Pojb XUMHUHU B ()OPMHUPOBAHUN COBPEMEHHOW HAyYHOW KapTHUHBI
MHpa B B TPAKTHIECCKOU JCITSITLHOCTH YEIIOBEKA;

— JIEMOHCTPUPOBATh Ha MPUMEPax B3aWMOCBSI3b MEKIYy XUMHUEH W JPYTHMH €CTECTBCHHBIMHU
HayKaMH;

— HCIOJBb30BaTh 3HAHUS O COCTAaBE, CTPOCHUM M XUMHUYECKHX CBOMCTBAX BELIECTB IS
0€30MacHOTO NPUMEHEHUS B IPAKTUUYECKOM NeATENbHOCTH;

— TPHUBOAUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BAaHUSI MPOAYKTOB IMepepaboTKH HehTH U
MIPUPOIHOTO Ta3a;

— BIJIQJIeTh MpaBUJIAMH M TNpueMamMH Oe3omacHoi paboThl ¢ XMMHMYECKMMHU BEUIECTBAMHU H
1a00paTOPHBIM 000PYI0OBAHUEM;

— BIJIQJIETh MpaBWJIaMHU O€30MacHOro0 OOpalleHUs C EIKUMHU, TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMU, CPEICTBAMU OBITOBOW XMMHH;

— OCYUIECTBJIATH IMOUCK XWMHUYECKOM HH(OpPMALMKM MO Ha3BaHUSAM, HJECHTHUPUKATOpAM,
CTPYKTYpPHBIM (pOpMyiiaM BEIIECTB;

— KpUTUYECKH OLIEHHWBATh U MHTEPIPETUPOBATH XUMHUECKYI0 MH(GOPMAIUIO, COJEPKAIIYIOCS
B COOOIIEHUSX CpeACTB MaccoBoil uHpopMaiuu, pecypcax MHTepHeTa, Hay4dHO-MOMYJISPHBIX
CTaThsIX C TOYKU 3PEHHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISIX BBISBICHHS OIIMOOYHBIX
CyXAeHU! u (opMUPOBaHUS COOCTBEHHOM MO3UIINU;

— TMPEACTaBIATh MYTH peuieHus Tia00aibHBIX MPOOJIEeM, CTOSIIUX IMepe] YEeIOBEYECTBOM:
9KOJIOTHUECKUX, SHEPTeTUUECKHX, ChIPHEBBIX, U POJIb XUMHUU B PELICHUH STUX MPOOIIEM;

— npueooumsv npumepvl HNPAKMUYECKO20 UCHOIb306AHUA XUMUYECKUX 3HAHUN O
XUMUUECKUX A61eHUAX u 3akonax (c yuemom HPIO Yenadounckoit oonacmu);

— NOKa3vleamyp poilb AHMPONOZEHHO20 (QAKMOpa 6 3azpAZHEHUU OKpyHcalouieii cpeovl
npeonpuamuamu FOxcnozo Ypana;

— 00bACHAMb PONb YUEHBIX 6 pazeumue npomviuiniennocmu Yenabunckoi oonacmu;

— paziuuams  OCHOGHbIE  MIEXHO2EHHble  UCMOYHUKU  3A2PA3HEHUs  ammocghepul
Yenaounckoii od1acmu, 6bl0eiAmMsy CyuiecmeeHHvle NPUHAKU 6U0086 3azpA3numeneii (¢ yuemom
HP30 Yenabunckoit oonacmu);

— TMPOBOJUTH OIMBITHI MO PACMO3HABAHUIO OPraHWYECKUX BEIIECTB: TIIMIEPUHA, YKCYCHOM
KHUCTIOTHI, HEMPEENbHBIX KUPOB, TITIOKO3bI, Kpaxmaia, OEIKOB — B COCTaBe MUIIEBBIX MPOIYKTOB U
KOCMETHYECKHX CPEJICTB.

OOyyaromuiicss Ha 6a30BOM YPOBHeE IOJYYHT BO3MOKHOCTb HAYYHThCH:



— UCNONB308aMb MemOoObl HAYYHO20 NO3HAHUA NPU  6bINOJIHEHUU NPOEeKMO8 U YYeOHO-
UCCe008aMeNbCKUX 3a0ay N0  U3VYEHUIO CBOUCMS, CHOCOD08 NOAYYeHUsi U PACNO3ZHABAHUS
Op2aHUYeCKUx ewecms,

— YCMAaHA8IUBams 83AUMOCEA3U MeHCOy hakmamu u meopue, NPULUHOU U Cledcmeuem npu
amanuze npooOremMHbIX cumyayuli U 0060CHO8AHUU NPUHUMAEMBIX PeUeHUll Had OCHO8e XUMUYECKUX
SHAHUlL,

—  YCMAaHaBIUBaAmv 83AUMOCEA3U MedHcOy akmamu u meopuetl, NPUYUHOU U credcmeuem npu
amanuze npooOreMHbIX cumyayuii U 0060CHO8AHUU NPUHUMAEMBIX PEUeHUll HA OCHO8E XUMUYECKUX
SHAHULL,

— noKazvieamv 3HAYEHUE 00HLEKMUBHO20 UCCIE008AHUA XUMUUECKOU NPOMBIULIEHHOCHU
0115 YPOBHA 8030elicmeus uenoeeKa Ha npupooy.

2. Conep:xkaHue y4eOHOI0 nmpeaMera

OCHOBBI OPraHUYecKoil XUMHUH

[losiBneHHe M pa3BUTHE OPraHWYECKONM XUMHUHU Kak Haykd. [Ipeamer opraHn4eckod XUMUH.
Mecto ¥ 3Haue€HHWE OpPraHMYECKOM XHMHUHM B CHCTEME €CTECTBEHHBIX HayK. Opzanuueckue
eeujecmea 6 OKpycarouiell cpeoe u RPOMblULIeHHOM RPOU3600CM e PECUOHA.

XUMHYECKOE CTPOEHHE Kak IMOPSJIOK COEIUHEHHMs] aTOMOB B MOJIEKYJ€ COIVIACHO UX
BaJIeHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOECHHSI OPraHWYeCKUX COEeINHEHUN
A. M. bytnepoBa. YriaepoaHblii CKEIET OPraHM4eCKOM MOJIEKYIbl. KpaTHOCTh XUMHUECKON CBSI3H.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpOeHHusi Mosiekyild. M3oMepuss U HM30MepBhl.
[Tonarue o ¢dyHkmoHansHOM Tpynme. [IpuHIUNBI KIaccuUKAIUU OPTaHUYECKHX COCIUHCHHIM.
CucremaTnueckas MEXJIyHapoJHas HOMEHKIATypa M HOPHUHLUUIBI 0O0pa3oBaHUs Ha3BaHUI
OPraHM4YEeCKUX COCTMHECHUH.

Ankanel. CmpoeHue monexkyavl memaua. lomonoruueckuid psig  ankaHoB. [omouory.
Homenknarypa. M3oMmepust yriepogHoro ckeiera. 3aKOHOMEPHOCTH HM3MEHEHUS (U3HMYECKUX
CBOMCTB. XWMHYECKHE CBOWCTBAa (HAa TpUMEpPEe METaHa M JTaHa). pPEaKIUH 3aMEIICHUS
(rajoreHUpoOBaHUE), NETHAPUPOBAHUS KaK CIOCOOBI TMOMYYEHHUS BaKHEHIIUX COECTUHEHHHA B
OpPraHMYeCKOM CHHTe3€. [opeHne MeTraHa Kak OJUMH U3 OCHOBHBIX HCTOYHMKOB TeIIa B
MIPOMBIIIJIEHHOCTU U ObITy. Mcnonv3oeanue memana u €20 20mM0710208 KaK MONIUGO 6 Oblmy U
npomviunennocmu  Ypana. HaxoxJeHune B NpUPOJE W INPUMEHEHHUE alKaHOB. [lonamue o
YUKTIOANIKAHAX.

Ankenbl. Cmpoenue monekyivl smuneHa. 1'oMmonoruueckuid psj ankeHoB. HomeHnkiarypa.
N3omepust yriepoaHoro ckeiera v MoJjJ0KEHUs KPaTHOM CBSI3M B MOJIEKYyJie. XMMUYECKUE CBOMCTBA
(Ha mpuMepe STHIICHA): peaKlUH MPUCOeTUHEHHs (TalIOTeHUPOBAHUE, 2udpuUposanue, TUIpaTalus,
2uopozanozeHuposanue) Kak crnocod nomydeHus: pyHKIMOHAIBHBIX TPOU3BOIHBIX YIIEBOJOPOIOB,
ropenus. [lonumepuszanus 3TuaeHa Kak OCHOBHOE HAMpPAaBJICHHE €ro MCIoJib3oBaHud. [lonustunen
KaK KPYNHOTOHH@)XHbIH MPOAYKT XUMHUYECKOro TNpou3BojacTBa. llpuMmeHeHue sTuieHa.
Ilpou3zeoocmeo nonumepos 6 UYenaounckou oonacmu. Ilpoonema ymunuzayuu o0mxoooe
HOUMEPHO20 NPOU3E00CMEA HA 3A600aX PEZUOHA.

Ankaguensl U kaydykd. [loHsaTtue 00 ankaaueHax Kak YrieBOJOpOJaxX C JABYMS JIBOWHBIMH
cBsa3aMu. [lonumepuzanus auBuHMiIa (OyragueHa-1,3) kak cnoco0 MOJydeHHsS CHUHTETHYECKOTO
Kayuyyka. HaTypanbHbIN U CHHTETUYECKUN Kaydyku. Bynkanusanusa kaydyka. Pesuna. [IpuMenenue
KayyyKa U PE3UHBI.

Anxunsl. Cmpoenue monexynvl ayemunena. I'omonoruueckuii psa alkuHoB. HoMeHknaTypa.
W30Mepust yriiepoJHOro CKeNeTa U MOJIOKEHUsI KpaTHOM CBS3M B MOJIEKyse. XMMHYECKHE CBONCTBA
(Ha TmpuMepe aleTWIeHa): peakUuu MpHCOeTUHEeHUs (TaJoreHUpOBaHHUE, 2udpuposaue,
THIIpATALMS, 2UOPO2aNo2eHUuposanue) Kak CIOoCo0 IMOTydeHHs MOJHMMEPOB M JIPYTUX MOJIE3HBIX
poayKTOB. ['opeHne aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOrO IUIAMEHH JUIsl CBapKH U
pe3ku MetainoB. HMcnonwv3zoeanue auyemunieHa 6 2a3060U ceéapke U pe3Ke Memajnioé Ha
npeonpuamuu OAQO «Meueny. [Ipumenenune aneTusieHa.



Apenbl. BeH3051 Kak NpeICTaBUTENb apOMAaTUUYECKUX YIJIEBOAOPOAOB. Cmpoenue moexyvl
Oenzona. XMMUYECKHE CBOMCTBA: PEaKLUU 3aMEelIeHus (TaJOTeHUPOBAHUE) KaK CIIOCO0 MOITydeHHS
XUMUYECKUX CPEJCTB 3alMThl PACTCHHUU, MPHCOCTUHEHUs (THIPUPOBAHUE) KaK JIOKA3aTEIbCTBO
HenpeAeabHOro xapakrtepa Oenzona. Peakuus ropenus. Ilpumenenue Oenzona. ITpumenenue
apenoé 6 Kauecmee RNeCMUUUOO8, IKOJI02UUECKUE NOCAe0Cmeus UX UCHONb306AHUA 6
Yenaounckou odracmu.

Crnuptel. Knaccudukanusi, HOMEHKIIaTypa, W30MEpHsl CIHUPTOB. MeTaHON M 3TaHON Kak
MPEJCTaBUTENN TIPEACTbHBIX OJHOATOMHBIX CIHHPTOB. XHMHUYECKHE CBOHCTBa (Ha mpuMepe
METaHOJIa W JTaHOJa): B3aMMOJICHCTBHE C HATPHEM KaK CII0COO YCTAaHOBIICHUS HaJIHIUS
TUAPOKCOTPYIIBI, PEAKIMsI C TaJIoOT€HOBOJOPOJAMU KaK CIoco0 IOJy4eHUs] PacTBOPUTENEH,
Jeruaparanuss Kak CcHnoco0 NOJydeHHsl JTHieHa. Peakuus ropeHus: CHHUPTHI KaK TOIUIMBO.
[Ipumenenne meranosa u 3taHosa. dusnonornyeckoe aeiicTBE METaHOA U 3TaHOJIa Ha OpPraHU3M
YeJI0BeKa. DTUJICHIJIMKOJb U TIIMIEPHH KaK MPEACTaBUTENHN MPEIEIbHBIX MHOTOATOMHBIX CITHPTOB.
KadecTBeHHast peaknust Ha MHOTOATOMHBIE CIUPTHI W €€ NPUMEHEHHE JUISI Paclo3HABaHHS
INIMLEpUHA B COCTaBE KOCMETHUYECKUX cpeAcTB. [IpakTuyeckoe NpUMEHEHHE STUIICHIJIMKONSA U
[JIALIEpUHA.

®enon. CtpoeHue MoJEKynbl (eHoNa. Bsaumuoe enusnue amomos 6 Monexyne ¢henona.
Xumuueckue ceoticmea: e3aumooeticmeue ¢ Hampuem, 2UOPOKCUOOM HAmMpus, OPOMOM.
DKonocuueckue Kpusucel, céA3anHvle ¢ NONAOAHUEM (PEeHON1068 6 UCMOYHUKU RUMbEBOI 600bl
FOsicnozo Ypana. llpumenenue GpeHoa.

Anpaerunel. Metanans (dopManbaerua) W dTaHAIb (aIeTaNbJAeTH]) KaK MPEeICTaBUTEIH
MpeNeNbHBIX  ambAeTua0B. KadecTBeHHBIE peaknuu Ha KapOOHWIBHYIO TpymIy (peakius
«cepeOpsiHOTO 3epkasia», B3aumojeiictBue ¢ ruapokcunom memu (II) m ux npumenenue mms
OoOHapy)XeHHsI TpEACNbHBIX albJETHJ0B B IPOMBIIUICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTh
anpreruioB. [lpumenenue popmanbaeruia u aeraibaeruia.

KapOoHoBbIe KHCIOTBI. YKCYCHasi KHCIOTa KaK MPEICTaBUTENb MpPENeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBAa (Ha TpPHUMEPE YKCYCHOM KHCIOTHI): PEAKIUU C
MeTaJJlaMH, OCHOBHBIMU OKCHIAMH, OCHOBAHUSMHU U COJIIMH KaK TMOJTBEP)KICHHE CXOJCTBA C
HEOPraHMYeCKUMHU KuciaoTaMu. Peakius sTepu@uKanuy Kak cnocod MoydeHHs CI0XKHBIX 3(UPOB.
[IpumeHenne yKCycHOW KHCIOTHL. IIpou3zeo0cmeo yKcycHoil KuUCIOmbl 6 1eCOXUMUUECKOM
npouszeoocmee 2. Auu. lpencrapneHue o BRICIINX KAPOOHOBBIX KUCIOTaX.

Crnosxuble 3¢upsl 1 xupbl. CrokHbIE dPUPHI KaK MPOJYKTHl B3aUMOJCHCTBHS KapOOHOBBIX
KUCIIOT co couptamu. [IpuMeHeHue cioxHbIX 3(QUPOB B TMUIIEBOW U mHapproMepHOn
MPOMBIIITICHHOCTH. JKUpBI Kak CIOKHBIE 3(QUpBl TIUIEPUHA U BBICHIUX KapOOHOBBIX KHUCIOT.
PactutenbHble UM JKMBOTHBIE JKHMpBL, HMX cocTaB. Pacro3HaBaHue pacTUTENBHBIX JKUPOB Ha
OCHOBAaHUU MX HEMpeAeNbHOT0 Xapakrepa. [IpuMenenue xupoB. ['MIponu3 wiM OMBUICHHUE KHPOB
KaK croco0 MPOMBIIIJICHHOTO TOJMYYeHHs COJIei BBICIIMX KapOOHOBBIX KHCIOT. MbLIA Kak COJU
BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBoiictBa Mbuia. Ilpouzeoocmeo mapzapumna Ha
npeonpuamuax Yenaounckou oonacmu (Tpouyxuii seup-komounam).

VYrnesoasl. Knaccudukanus yrineBomoB. Haxoxaenue yrieBoaoB B mpupoje. ['mokosa kak
anpJeruIocnupT. bpoxeHue rmoko3sl. HMcnonv3oeanue npooyKmoe 0poiceHUA 2NI0KO3bl 6
npou3eo0cmee IMAHONA U MONOYHOKUCTIBIX NPOOYKMOE, CUNOCO6AHUE KOPMOE 6 pezuoHe.
Caxapo3za. [udponus caxaposvl. IlIpouzeoocmeo konoumepckux uzdenuii na IOxcuom Ypane.
Kpaxman u nemmono3a Kak OMOJOTMYECKME NOJMMEpbl. XHMHUYECKHE CBONCTBA Kpaxmala H
LEJITI0NI03bl (THIPOJIN3, KaueCTBEHHAs peakuus ¢ HOJOM Ha KpaxMal U ee NpUMEHEHUue s
oOHapyXeHHs KpaxMmasla B MpoJyKTax nutaHus). [Ipumenenne u 6uonorudyeckas pojib yriieBOIOB.
[TonsiTne 06 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

Wnentudukanus OpraHUYeCKHX COEAWHEHHWH. [enemuyeckas c643b MedxHcOy KIACCamu
opeanuyeckux coeouneHul. TUTIBI XUMUYECKUX PEaKIMil B OpraHuYeCKON XUMHH.

AmuHOKHCIOTHL U Oenku. CocTaB M HOMEHKIATypa. AMHHOKHUCIOTHI Kak amQoOTepHbIe
opranuveckue coeauHeHus. Ilentuanas cBs3b. buonormueckoe 3HaueHHE O-aMHUHOKHUCIOT.
OO6nactu mpuUMeHEHUs] aMMHOKHUCIOT. benku kak npupojnsie Ouonosmumepsl. CocTaB U CTpOCHHE
OenkoB. XMMHMYECKHE CBOWCTBA OENKOB: T'MAPONIN3, JAeHarypaius. OOHapyxeHue OeIKOB IpH



MOMOIIM Ka4yeCTBEHHBIX (IBETHHIX) peakuuil. [IpeBpamienuss O€JIKOB MHUIIM B OpraHU3ME.
buonornyeckue pynkunu 0enkoB. I'ennas unsicenepus, ee 603MOHCHOCMU. RPOUIBOOCEO MACA,
Mmonoka, auy 6 peuone. Hcnonvioeanue 00HOKIEMOUYHBIX 6000pOCell npu HNPOU3EOOCHIGE
0enkoevix 0obasok (nmuuepaopuxa Yevapkynv, FOxcnoypanvck).

IpakTuueckasa padora «KoHCTpyHpOBaHHME IIAPOCTEPIKHEBBIX  MOJEIEH  MOJIEKYI
OpPraHUYeCKUX BEIIECTBY.

IIpakTnueckas padora «llosyueHue u cBONHCTBA 3TUIICHAY.

IIpakTuyeckas padora «Pacrno3HaBaHue IIACTMACC W BOJIOKOH.

IIpakTuyeckas padora «PemeHne SKCIEPUMEHTANBHBIX 3a/a4 Ha  PACMO3HABAHUE
OpPraHUYeCKUX BEIIECTBY.

JladopaTopHas padora «KadyecTBeHHas peakiivsi HA MHOTOATOMHBIE CITUPTHI».

Jlaboparopuas padora «OxucieHue MeTanans (3Tanans) ruapokcuaom meau (11)».

JladopaTopHas pa6ora «CBOHCTBA IITIOKO3BD».

JladopaTopHas pa6ora «[ uaponus kpaxmasay.

JlabopaTopHasi pabora «KauecTBeHHbIE peakI[Mi HAa OEJIKID.

Teopernyeckue 0CHOBbI XUMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIENb CTPOCHHSI aToMa. DJIEKTPOHHAs KOHQUryparus
aToMa. Amomdanepzo-npomviutieHHblil Komnaekce oonacmu. Cuexcunck u 03epck — yenmpeol
amomnoi npomvluiniennocmu oonacmu. OcHoHoe U B030VHCOEHHblE COCMOAHUS  AMOMOS.
Krnaccudukaruss XUMHYECKUX IIeMEHTOB (s-, P-, d-amemenTbl). OCOOCHHOCTH CTPOCHHS
SHEPTeTUIECKUX ypOBHEW aToMOB d-3iemeHTOB. [leproamueckasi cicTeMa XHMHYECKHX JIEMEHTOB
. N. Menneneea. @usnveckuii cmpica [lepuoanueckoro 3akona I, M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB 3JIEMEHTOB M UX COEIMHEHHUH MO MepHojaM U TpyIam.
DJIEKTPOHHAs MPUPOJA XUMUUYECKON CBA3U. DJIEKTPOOTPUIATEIBHOCTh. BHIbI XUMHYECKOW CBSI3U
(koBaJieHTHAsl, WOHHAsA, METAJUIMYECKasi, BOJOPOJHAs) W MEXaHU3MBbI €€ O00pa3oBaHUS.
Kpucmannuueckue u amopgueie sewecmsa. Tunvl Kpucmaniiuyeckux peuemox (amommuas,
MONEKYIAPHASA, UOHHASA, MEMANIUYecKads). 3a8ucumocms GU3ULECKUx C80UCMs gewecmaea om muna
Kpucmannudeckou pewiemky. IIpuauHbl MHOTOOOpa3usl BELIECTB.

XuMUYecKrue peakuuud. [oMoreHHole W TeTeporeHHble peakuuu. CKOPOCTh peakluu, ee
3aBUCHUMOCTh OT pa3MYHbIX (PAKTOPOB: MPUPOJBI PEArupyroIUX BEIIECTB, KOHIEHTpaluu
pearupyoomux BeUIeCTB, TEMIEpaTyphl, IUIOMIAJM PEAKIUOHHOW MOBEPXHOCTH, HAIMYUs
karanuzatopa. IIpou3zeoocmeo cepHnoil Kuciomol, MemMauiypzZuieckoe npou3eo0Ccneo 6 pecuoHe.
Ponp karanu3aTopoB B MNPHPOJAE M MPOMBIIIJICHHOM Hpou3BoAcTBe. OOpaTUMOCTh peakKlUi.
XUMHYECKOEe PaBHOBECHE U €ro CMEIICHUE MOJI JeHCTBHEM pazIUYHbIX (PaKTOpPOB (KOHIEHTpALUs
pEareHTOB WM MPOJIYKTOB pPEaKIUH, IaBJICHHUE, TeMIleparypa) JUisi CO3JaHHUs ONTHMAaJIbHBIX
YCIOBUN TMPOTEKaHHs] XUMHYECKUX TMpoueccoB. Poab kamanuzamopos 6 mepmMuyecKo
oopabomke memannoe u cniaeoé Ha npeonpusmuax Yenaounckou ooénacmu. Xumuueckue
peakyuu, CceA3aHHble C 3aAPA3ZHEHUEeM OKpyxycawuiell cpedvl 6 Uenabunckou ooaacmu.
Jucnepchnvie cucmemvl. Ilonamue o xonnouoax (301u, cenu). Mcmunnvle pacmeopsi. Peakuuu B
pacTBopax 3JEKTPOJUTOB. pH pacTBopa Kak MOKas3aTellb KHCIOTHOCTH cpeibl. [ maponus comeil.
3HayeHWe  TUApoaM3a B OHOJOTMYECKMX  OOMEHHBIX  mporeccaX.  OKHUCIUTENbHO-
BOCCTAHOBMTENbHBIE PEAKLIMU B MPHUPOJIE, TPOU3BOJICTBEHHBIX MpolleccaXx U >KU3HEAEATENbHOCTU
opranu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJJIOB
TJIABHBIX U TOOOYHBIX MOJArpynn (MeJlb, )KeJe30) U HEMETAIOB: BOJOPOA, KUCIOPOa, FaJIoreHOB,
ceprl, a3oTa, Qocdopa, yriaepoaa, KpeMHHS. Mecmopoicoenus pyo HUeEpHbIX U UYGEMHbBIX
Memannoeé na meppumopuu oonacmu. Ilpouzeo0cmeo uyzyna u cmanu, Y6EMHbIX MEMANN06 HA
Memanaypzuueckux npeonpuamuax oonacmu. Ponv aumponozennozo gpakmopa 6 3azpazHenuu
OKpyHcarouieil cpedvl nPeOnpuUAMUAMU YEPHOU U Y6eMHOU Memanaypauu Ypana na npumepe
OKUCTIUMENIbHO-60CCMAHOBUM E/IbHBIX peakuyuil. OKucaumenbHo-60cCmanosumesnbHole
Ppeakyuu, nexcauiue 6 0CHO8e XUMUYECKUX NPOU3EO0CME PeZUOHAa.

Koppo3ust MeTamnoB: BUAbI KOPPO3UH, CHOCOOBI 3AIIUTHI METAJUIOB OT KOppo3uu. Crocodwt
3Quiumol MEemasnoe Om Koppo3uu Ha npeonpusmuax oonacmu. IONeKmponu3 pacmeopos u



pacnnaeos. Ilpumenenue snekmpoauza 6 npomviuiienHocmu. Ilpumenenue 3nekmponusa Ha
npeonpuaAmMuUAX pecuond.

IIpakTuyeckas padora «llomydenue, cobupanue u pacro3HaBaHUE TA30BY.

IIpakTuyeckas padora «PemeHne SKCIEPUMEHTAIBHBIX 33134 110 TeMe «MeTabDy.

IIpakTuyeckas padora «Pemenue SKCIEpUMEHTAIBHBIX 334 1o TeMe «Hemerammbry.

IIpakTuyeckas padora «PenieHne SKCIIEpUMEHTANBHBIX 337a4 1o TeMe «I eHeTnueckas CBs3b
MEX]ly KJIacCaMH HEOPTaHWUYECKUX COSTNHEHHIT.

JladopaTopHas padora «OnpeneraeHue CBONCTB HEKOTOPBIX BEIIECTBY.

JlabopaTopuasi padora «/3yueHue BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX
peaxkuuii».

JlaGopaTtopuass padora «OrmpenerneHue xapakTepa CpeIapl pacTBOpa C  TOMOIIBIO
YHHUBCPCAJIbHOTO MHAUKATOPA».

JlabopaTopHasi padora «O3HaKoMJIeHUE C 00pa3liaMy METAJIJIOB U UX pyJlaMu.

JladopaTopHas pa6ora «O3HaKOMIIEHHE C IPUPOJHBIMHU COCTUHEHUSIMH HEMETAILIIOBY.

XuMHus U KU3Hb

Hayunble metonpl mo3Hanuss B XuMud. VIctounwku xumuueckor wuHbopmarmu. [louck
nHpopMallMd TO Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYpHbIM QopmyrnaMm. MojaenrpoBaHue
XUMUYECKUX TPOIECCOB W SBJICHHUM, XUMUYECKUL aHAIU3 U CuHme3 KaK METOJbl HAyIHOTO
MO3HAHUS. FHaAUeHUe 00BEKMUBCHO20 UCC/1€008AHUA XUMUYECKOU NPOMbBIULIEHHOCIU 015 YPOGHA
6030elicmeus ueioeeKka Ha npupooy.

Xumusi U 370poBbe. JlekapcTBa, (GepMEHTHI, BUTAMUHBI, TOPMOHBI, MHUHEPAIbHBIE BOJIBI.
[Ipo6memMsbl, CBA3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX TpenapatoB. IIpodykuus npeonpusmuil
dapmaxonozuueckoii  npomvluiniennocmu  pecuonda. BpenHble TPUBBIUKKM M (AKTOPHI,
paspylmammnme 370poBbe (KypeHHE, YIOTpeOJieHne aiaKorojisi, HapKkoMaHus). PanuoHanabHOE
matanue. [uwesvle 0obasku. OcHo8bl NUUEBOU XUMULL.

XuMHs B TOBCEIHEBHOW >XKM3HHW. Motonme W 4ucTsanme cpenctsa. Cpedcmea 6opvbbOvl ¢
ObIMOBLIMU HACEKOMBIMU: penesiienmsl, uncekmuyuosl. CpecTBa TUYHON TUTHEHBl U KOCMETUKH.
[IpaBuna Ge3omacHoil pabOTHl ¢ €AKHUMH, TOPIOYMMU M TOKCHUYHBIMH BELIECTBAMH, CPEICTBaAMHU
OBITOBOM XHMHUH.

XUMUSA U CeNbCKOE X03sicTBO. MuHepanbHble U opranndeckue yaoopenus. CpeacTsa 3aliuThl
pacTeHui.

Xumusg U sHepretuka. [IpupoaHble MCTOYHMKH YIJIEBOJAOPOJAOB. [IpuposHbIA M MOMYTHBIN
He(TAHOM ra3pl, UX cocTaB M ucnois3oBanue. CoctaB Hetu U ee nepepadoTka. HedrenpoayKkTor.
OxranoBoe umcino OensuHa. OxpaHa oOKpyxKarouieil cpenpl mpu HedremepepaboTke U
TPAHCIOPTUPOBKE HEPTENPOIYKTOB. AJIbTepHATUBHBbIE HCTOYHUKH OHHeprun. Hcnonvzoeanue
He(pmenpoOykmoe u npupoono2o 2aza Kak monauea 011 mpancnopma 6 UYenadumnckoi
oonacmu.

Xumus B ctpoutensctBe. Llement. beton. [log6op onTuManbHBIX CTPOUTENBHBIX MAaTEPUAJIOB
B MPAKTUYECKOM I€ATEIbHOCTH YEJIOBEKA.

XUMHSL U 3KOJIOTHUS. XUMHUYECKOE 3arps3HEHHE OKPYXKAIoLEeld Cpelbl U €ro MOCIEICTBUSL.
Oxpana rungpocdepsl, mouBbl, aTMochepsl, GIopsl 1 GayHbl OT XUMHUECKOTO 3arpsi3HeHus. Posp
AHMPONO2EHHO020 (PaKkmopa 6 3azpA3HeHUU OKpYIicalouiell cpeovl 20pOOCKUM MPAHCHOPHIOM
Yenabunckoit oonacmu.

JlabopaTopnasi pa6ora «3HaKOMCTBO ¢ 00pa3aMyi MOIOIINX U YHUCTAIINX CPEICTBY.



3.

TeMmaTuueckoe IJIAHHPOBAHUE C YKa3aHUEM KOJINIECTBA YaC0B, OTBOAMMBIX HaA 0OCBOCHHUE Ka)I(I[Oﬁ TEMbI

10 xaacc (68 yacon)

Ne Paspnen Ne Tema ypoxka Tema HPOO ®opMBbI TEKy1LEr0
pa3 YPOK KOHTPOJIs
aeJia a ycrneBaeMocTH
1 Xumust /| 1 Haydnble MeTO/ b1 TO3HAHUS B XUMHUHT 3nauenue 00beKMUGHO20
*ku3Hb (1 gac) uccne006anun XUMuuecKkou
HPOMBINIEHHOCMU 0714 YPOGHA
6030eiicmeus yenoeexa Ha
npupooy
2 OcHoBBI 2 [IpenmeT opraHndecKOr XUMUH Opzanuueckue eéeujecmea ¢ | AP Nel (npeocmaenena
OpPraHu4vecKo JAmnarnocruueckast padora Ne 1 OKpyJcarouieii cpeoe u | 8 peno3umopuu,)
7| XHMUH HPOMBIUNIEHHOM — RPOU3B00CHIGE
(7 vacoB) pezuona
3 OCHOBHBIE TIOJIO)KEHUSI TEOPUHA XUMHUYECKOTO
CTPOEHHUSI OPraHUYECKUX CcoeauHeHud A. M.
byrneposa
4 Knaccudukanus opraHuuecKux COeIUHEHUN.
5 OcHOBBI HOMEHKJIaTypbl OpPraHUYeCKUX
COEIMHEHUN
6 [TonsaTust 00 U30MepUU U U30Mepax
7 IIpakTHyeckas padora 1o TeMeE P o TEME
«KoHCTpynpoBaHue mapoCTEPKHEBBIX MoJAeNen «KoncTtpynpoBanue

MOJICKYJI OPTaHNYCCKUX BCIICCTBY

apOCTCPIKHCBBIX




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3s YPOK KOHTPOJIf
aeJia a ycIeBaeMOCTH
MoOJIenen MOJIEKYJ
OpraHuYeCcKux
BEILIECTB)
8 TuIbl XMMHYECKMX pEaKUUd B OPraHHYECKOU
XUMUU
1 Xumus U 9 Xumuss W dHepretuka. Ilpupomsslii ra3 kax T Nel o Teme «Tumbl
sku3Hb (1 4ac) HWCTOYHUK YTIIEBOIOPOIOB. XUMHYECKUX PEAKIU B
TepmuHosiornyeckuit AukTanT Nel mo Tteme OPraHWYeCKOW XUMHH»
«Tumpl XUMHYECKUX pEaKIUid B OpraHMYecKon (npeocmasnen 8
XUMUU» penosumopuut)
2 OcHoBBI 10 | [IpenenbHBIC YrIIEBOAOPOIbI, MITH ATKAHBI Hcnonvzoeanue memana u e2o
OpPraHu4ecKo 20M0J10206 KAK MONJIUBO 6 Oblmy U
i XUMUH npomvluinenHocmu Ypana
(12 gacoB) 11 | Xumuyeckue CBOMCTBA aJIKaHOB
12 | DTuneHoBbIe YIIeBOAOPOIbI, WIH ATKEHBI. Ilpouszeoocmeo  nonumeposé 6
Yenaounckoii oonacmu.
Ilpoonema ymunuzauuu omxooos
nOIUMEPHO20 NPOU3B0OCMEA HA
3a600ax pecuoHa
13 | Xumuueckue cBONCTBA AJIKEHOB
14 | IIpakTnueckass pad6ora Ne 1 1o Teme NP Ne 1 mo Teme
«IlonmyueHue U cBOWCTBA STUIICHA» «[lonyuenue u
CBOMCTBA STUJICHA
(npeocmasnena 8
peno3umopuu»
15 JlueHoBble  yrieBOJOPOAbL.  AJNKagUEHBl U
Kay4yKH
16 | Xumudeckne CBOMCTBA aJIKaIUECHOB
17 | AueTtuneHoBBI€ YTIIEBOIOPOAbI. AJTKHUHBI Hcnonv3oeanue auyemunena 6

2a306011 céapKe u pe3Ke Memansios
Ha npeonpuamuu OAO «Meuen»




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3 YPOK KOHTPOJIs
aesa a ycIeBaeMOCTH
18 | Xumudeckne CBONCTBA AIKHHOB
19 | Pemenne  pacyeTHBIX  3amad IO TeEMe
«YTII€BOAOPOIBD)
20 | ApoMaTHYeCcKue yriIeBOIOPOIbI, UM aPCHBI Ilpumenenue apenose é kauecmee
necmuuuoos, IKon02UYecKue
nocneocmeusn ux UCHONb306aAHUA 6
Yenaobunckoii obracmu
21 | ben3on. Xumudeckue cBoiicta. [lonydenne.
1 Xumus u 22 [TpupogHBIe HICTOYHHUKY YTIIECBOI0POIOB
KU3Hb (2| 23 | CocraB Hedtu u ee mepepadboTKa. Hcnonvzosanue negpmenpodyxmos | JIP 1o TeMe
qaca) JlaGopaTopnasi padora no teMe «O3HaKOMJICHUE | # npupoonozo 2aza kak monauea | «O3HaAKOMIIEHHE c
¢ obpasmnamu MpoayKTOB HedTenepepadoTKM» 0na mpancnopma ¢ Yenabunckour | o0Opa3iaMu TMPOJTYKTOB
obnacmu HedTenepepaboTKN
2 OCHOBBI 24 T'eneTnueckas CBSI3b MEXITY KJIaccaMu
opranuve- yIJI€BOI0POJIOB
CKOM XHMMHUH
(31 gac) 25 | O6GoOmieHre W CHCTEMaTH3alds 3HAHHH 00
yIJIeBOA0POJAX.
26 | Koutpoabnassi padora Ne 1 1o Teme KP Ne 1 mo Tteme
«YTIIeBOIOPOIBI» «YTIIeBOOPOIBI»
(npeocmasnena 8
peno3umopui)
27 MeTaHon ¥ 3TaHOJ — MpeAeTbHbIE 0JJHOATOMHBIE
CIUPTHI
28 | [lonydenue u cBOICTBA OHOATOMHBIX CIUPTOB
29 | DTUNEHTIIMKONb U TIUIEPUH KaK MpEeACTaBUTEIN
peebHBIX MHOTOATOMHBIX CITUPTOB.
30 | CBoiicTBa MHOrOQTOMHBIX CITUPTOB. JIP Nel mno Teme
Jlaboparopnass  padora Nel 1o  Teme «KauectBeHHas
«KauecTBeHHass peaknuss Ha MHOTOATOMHBIE peaxius Ha




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3 YPOK KOHTPOJIs
aesa a yCcneBaeMoOCTH
CIIUPTHI» MHOTOATOMHBIC
CIIUPTEHD
(npeocmasnena 8
penosumopuu)
31 | ®enoubr JKonozuueckue Kpusucnol,
ceéA3anHble c nonaoanuem
henonos 6 ucmounuku numoesoil
600v1 FOscnozo Ypana

32 | Xumuueckue cBoicTBa (peHoma

33 | Anbaerunsl.

34 XuMudeckue CBOMCTBA AITBIIETHUIOB JIP o TEME
Jlaboparopnasi padora mo Teme «OKHUCICHHE «OxuciieHne MeTaHas
MeTaHajs (3Tanans) ruapokcuaom meau (11)» (?TaHassA) THAPOKCHUIOM

meaun (11)»

35 Pemenne pacyeTHBIX 3a1a4

36 | Kap6oHOBBIE KHCIIOTHI Ilpouzeoocmeo YKCYCHOU

Kuciomsl 6  J1€COXUMUYECKOM
npouszeoocmee 2. Auiu

37 | XuMHUYecKre CBOMCTBA KAPOOHOBBIX KHCIIOT

38 | CnoxxHbie 3(UpPHI

39 | Kupst Ilpouszeoocmeo mapzapuna Ha

npeonpuamunx Yenaounckoii
oonacmu (Tpouyxui
HcupKomounam)

40 | MbuI4 KaK COJIM BBICIIUX KaPOOHOBBIX KHCIIOT

41 | PemieHue pacyeTHBIX H JKCHEPUMEHTATbHBIX
3a/aq

42 VYrneBoasl. MoHOCaxapu bl

43 | I'mroko3a M caxapo3sa. Ilpouzeoocmeo konoumepckux | JIP Ne 2 mno Teme




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3 YPOK KOHTPOJIf
aesa a ycneBaeMoCTH
JlaGopaTopnas padora Ne 2 o teme «CBo¥cTBa | uzdeauit na KOxcrnom Ypane «CBOMCTBA  TIFOKO3BI»
TJTFOKO3BD» (npeocmasnena 8
penosumopuu)
44 | Kpaxmain u Lemiososa. JIP o teme «['unponus
Jlaboparopnasi paGora mo Teme «['umposu3 Kpaxmajia
Kpaxmaja
45 | Tlomumepsl U BOJIOKHA
46 | VckycCTBEHHBIC MTOJIMMEPHI
47 | CunTeTHYecKue NoJuMepbl
48 | IIpakTHyeckasi padora o TemMe np o TeEmME
«Pacnio3HaBaHue MIIACTMACC U BOJIOKOH «Pacno3zHaBanue
IJIACTMACC U BOJIOKOH»
49 Nnentudukanus OpraHMYecKHX COCAMHCHHM. TA Ne2 mno Teme
I'enernueckas CBSI3b MEXY KJIacCaMH «YTIIeBOIBI»
OPraHWYECKUX COCTMHECHUM (npeocmasnen 8
TepmuHosiornyeckuii ATUKTAHT Ne2 1o Teme peno3umopuu)
«YTIIEBOIL
50 | AMUHOKHUCIIOTHI
51 | benku kak mpUpoIHBIE OUOTIOIUMEPHI I'ennasn uHdCeHepus, ee
603MOMCHOCHU. npou3ze00cmeo
mAca, MONOKA, AUY 6 pecuoHe.
Hcnonv3oeanue 00HOK1EMOUHBIX
eéooopocneil npu npou3e00cmee
0enKoevix 006as0K
(nmuuyegpadbpuxa Yeoapxynn,
HOsicnoypansck)
52 | XuMHYECKHE CBOMCTBA OENKOB
53 | IlpakTnyeckasi padora Ne 2 no teme «Pemienue P Ne2 mno Teme
OKCMIEPUMEHTANIbHBIX 3a/1ad Ha pPaclo3HAaBaHHE «Pemienue
OPraHUYECKUX BEUIECTB» AKCIEPUMEHTATbHBIX

3aga4q Ha




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3s YPOK KOHTPOJIf
aesa a ycIeBaeMOCTH
pacrno3HaBaHue
OpraHUYeCKHUX
BEILIECTBY
(npeocmasnena 8
penosumopuut)
o4 O6o0menne M cucTemMaTH3alus 3HaHUM O
KHCIIOPOJCOAEpKAIMX U a30TCOJEpKalIuX
OPTaHWYECKUX COCAMHCHUSIX
55 | Koutpoabnassi paGora Ne 2 1o Teme KP o TeMe
«Kucnoponocoaepxarue OpraHuyecKue «Kucnoponocoaep:xari
COEJIMHEHUS» ne OpraHuYecKue
COEJIMHEHUS
XumMus u 56 | Xumus u 3mopoBke. JlekapcTa. Ilpooyxkyus npeonpuamuii
KU3Hb dapmaxonozuueckoi
(8 uacoB) RPOMBLULTIEHHOCIU Pe2UOHA
57 | Buramunsl
58 | ®epmeHTHI
59 | 'opmoHBI
60 | Bpennble mpuBBIUKH U (aKTOPBI, pa3pyllaroline AP Ne 2
3JI0POBBE (npeocmasnena 8
JImarnocruuyeckasi padbora Ne2 penozumopuil)
61 XUMHSA B IOBCEIHEBHOM >KM3HHU. Morolue U JP Ne3 r1mo Teme
YHUCTSIIIAE CPEICTBA. «3HaKOMCTBO c
Jlaboparopnass  pabdora Ne3 1no  Teme obOpasliaMd MOWIIUX U
«3HAKOMCTBO € 00pa3liaMy MOIOIIUX U YHACTSIINX YUCTAIIUX  CPEACTBY»
CPEICTBY» (npeocmasnena 8
peno3umopuil)
62 | X¥MHS U B CTPOUTENBCTBE U CEIBCKOM XO3SHCTBE THA Ne3 mno Teme
Tepmuuosiornueckuit AuKkTant Ne3d 1o Teme «XuUMHSLT U KU3HB»
«XHMHS U KU3HD» (npeocmaenen 8

penozumopuul)




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMbI TEKYyILLEr0
pa3s YPOK KOHTPOJIS
aesa a ycIeBaeMOCTH

63 | Xumuueckoe 3arps3HeHHe OKpYyXarmeil cpensl u | Poab anmponozennozo pakmopa 6
€ro HOCJEACTBUS 3a2PA3HEHUU OKPYMHcalouwiell cpeovl
20p0OcKuM mpancnopmom
Yenabunckoit oonacmu
OcHoBBI 64 | I'enernueckas CBS3b MEXIY KJIACCaMH
OpPraHu4ecKo OpraHMYECKUX BEILECTB
i xumuu(4
yaca)
65 | [loBropeHne m 0000mIeHHE MaTepuana 3a Kypc
OPraHN4eCcKOr XUMHUH
66 | [loBTopeHne m 0000OImIeHWE MaTepuana 3a Kypc
OPraHN4eCcKO XUMHUH
67 | KourposbHasi padora Ne 3 mo teme: «OCHOBBI
OPraHuYecKo XUMHUMN»
68 | UToroBoe moBTOpEHUE




11 kjacc (68 yacos)

Ne Paspnen Ne Tema ypoxka Tema HPOO ®opMbI TEKy1LEr0
pa3 ypoKa KOHTPOJIf
aesa ycneBaeMoCTH

1 Teopernueckue 1 [lepnognueckuit 3akoH J[. M. MenneneeBa B | Cuexcunck u O3epck — yenmpol

OCHOBBI XUMUH CBETE YUYCHHs O CTPOCHUH aTOMa amomHoul npomwvluIeHHOCMU
(61 4gac) odnacmu
2 [Iepnoanueckas cucreMa XUMUYECKUX JJIEMEHTOB AP
. N. MenneneeBa
JAmarHocTuuyeckasi padbora
3 CoBpeMeHHasi MOJIENb CTPOEHUS aTOMa Cp o TeEME
«CTpoeHne aToMay
4 DIIEKTPOHHBIE KOH(Urypauuu aTOMOB
XUMHUYECKUX DJIEMEHTOB
5 DIEeKTPOHHBIE KoH(purypanuu aTOMOB
XMUMHUYECKUX DJIEMEHTOB.
6 BanenTHble BO3MOXHOCTHM aTOMOB XMMHUYECKUX
JJIEMEHTOB
7 [ToBTOpenue u o6obmenne mo reme: « CtpoeHUe
aToMa U MEPUOINYECKUI 3aKOH J.H.
Meunneneesay»
8 KontposbHnas padora Ne 1 o teme: «CtpoeHue
aroMa © nepuoauveckuit 3akon JI. W.
Menneneesa»
9 Crpoenue BemiectBa. KoBasieHTHass XuUMHYECKas
CBSI3b
10 | KoBaneHTHas XUMH4YECKas CBS3b
11 | MonHas xuMu4Yeckas CBSI3b U MEXaHU3MBI €e
oOpa3oBaHus
12 | UonHas xumu4Yeckas CBSI3b U MEXaHU3MBI €e
oOpa3oBaHus
13 | Meramnyeckasi XMiMU4ecKasi CBsI3b M MEXaHU3MBbI




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMBbI TEKYyILLEr0
pa3 ypoka KOHTPOJIS
aesa yCIeBaeMOCTH
ee 00pa3oBaHus
14 Bopopoanas xumudeckasi CBSI3b
15 | Ionumepsl
16 | JlucriepcHbIe CHCTEMBI
17 | IlpuunHBl MHOTOOOpa3Hsl BEIIECTB. JIP o TeMe
Jlaboparopnasi padora no teme «OmnpeneneHue «OmnpeneneHue
CBOMCTB HEKOTOPBIX BEIIECTB CBOICTB HEKOTOPBIX
BEIIECTBY
18 | [loBTOopenne u o6oOmenne teme «CTpoeHHe
BEILIECTBY
19 | KontpoabHass padora Ne2 1o  Teme KP Ne 2 1o Teme
«Teopernyeckre OCHOBBI XUMUM» «Teopernyeckue
OCHOBBI XUMUW
(npeocmasnena 8
peno3umopui)
20 | Knaccudukamms XUMUYECKUX PEaKIil
21 | Knaccudukamus XUMUYECKUX PEaKIIHit
22 CKopoCTh XUMHUYECKUX PEAKLU, €€ 3aBUCUMOCTb | IIpouszeoocmeo cepHoil
OT pa3nuuHbBIX (AKTOPOB B MPUPOJE U | KUCTIOMBl,  MEMANLTYPULECKOE
POMBIIIJICHHOM TPOU3BOJICTBE nPOU3600CMB0 8 pecuoHe
23 | Ponp KaTaJln3aTOpOB B IpUpoe u | Pono Kamanuzamopoe ¢ | JP o TeMe
IPOMBIIIIJIEHHOM IPOU3BOJCTBE. mepmuyueckou oopabomke | «I3yyeHue  BIMSHUA
JlaGopaTopnass paGora mno Teme «U3yueHue | memannoé u  cniaeoé - Ha | Pa3NUYHBIX  (PAKTOPOB
BIUSHUS Pa3NUYHbIX (AKTOPOB HA CKOPOCTh | HPEOnPUAMUIX Yenabunckoit | Ha CKOPOCTh
XUMHUYECKUX PEaKIIHiD» obnacmu XUMHUYECKUX PeaKInii»
24 OO6paTUMOCTh peaKIuil.
25 | XuMu4eckoe paBHOBECHME M €ro CMeIleHHe MNOJ | Xumuueckue peakyuu,
NEHCTBUEM Pa3NUYHBIX (DAKTOPOB C6A3GHHBIE  C  3AZPA3HEHUEM
OKpyJcarowenl cpeowt 6
Yenabunckout oonacmu
26 | Pemenue 3aau Ha TemioBod 3pdekt peakuuu CP no teme «Penienue




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMBbI TEKYyILLEr0
pa3 ypoka KOHTPOJIs
aesa yCHEeBAeMOCTH
3aJja4 = HA  pacyer
TEIJIOBOTO s dexTa
peaKIum»
27 JlucniepcHble  CHCTEMBL. Komnongueie  u
VCTUHHBIC PACTBOPBI
28 | IpakTuyeckass padora mo teme «llomydenue, 1P 1o TeMe
coOupaHue U Paclio3HaBaHUE Ta30B) «[Tonyuenue,
cobupanue u
pacrio3HaBaHHE Ta30B»
29 Peakuun B pacTBOpax 3JeKTPOJUTOB. pH JIP Ned «Omnpenenenue
pacTBopa Kak IMoKa3areiab KHCIOTHOCTH CPE/Ibl. xapakrepa CpeIIbI
Jlaboparopnassi  pabdora Ned mo  Teme pacTBopa ¢ MOMOIIBIO
«OrmpeienieHre  XapakTepa Cpelbl pacTBopa ¢ YVHHBEPCATHHOTO
MTOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPa» MHINKATOpay
(npeocmasnena 8
peno3umopui)
30 Pemrenue 3amay Ha HaXO0XXIEHHE MAaCCOBOM O
PacTBOPEHHOTO BEIIECTBA B PACTBOPE
31 DIEKTPOTUTHIECKAS TUCCOIHAITIS
32 DIIEKTPOTUTHICCKAsT TUCCOIHAITUS
33 IM'uaponus coseit
34 ['uaponus coseit
35 3HaueHue TUIPOJIN3a B OHMOJIOTMYECKUX
0OMEHHBIX IpoIeccax
36 | OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU
37 OKUCIINTENIbHO-BOCCTAHOBUTENBbHBIE DPEAKUUU B | MecmopoicoeHus pyo 4epHuvix u

IpUpOJE, IPOU3BOJCTBEHHBIX
KHU3HEJEATEIILHOCTH OPraHU3MOB

nporeccax H

YBemHbIX Memannos Ha
meppumopuu obnacmu.
Ilpou3eoocmeo uyzyna u cmanu,
YBemHbIX Memannos Ha
MemanaypzuiecKux




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMBbI TEKYyILLEr0
pa3s ypOKa KOHTPOJIS
aesa yCIeBaeMOCTH
npeonpusamuax ooaacmu
38 | Dnekrponu3 Ilpumenenue 3nekmponusza Ha
npeonpusmuax pezuona
39 | Pemenwne 3aa4 10 XMKMUYECKUM YPaBHEHUSIM
40 | I[loBropenme w®  0000mIEHWE 1O  TeMe
«XUMHYECKHE PEAKITUHN»
41 | KonrpoaibHass  paGora Ne3 mo  Teme
«XUMHYECKHE PEAKIIUID)
42 | Metamtsl
43 | CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB TJIaBHEIX | Potb anmponozennozo gpakmopa | JIP 1o TeMe
1 TOOOYHBIX MOATPYIIIL. 6 3azpaznenuu  oKkpyycaroujeil | «O3HaKOMIICHHUE c
JlaGopaTtopnas pabGora «O3HaKOMIIEHHE C | cpedbl npeonpusmuamu uepHoil | o0pa3liaMu METAJUIOB U
o0pa3laMu METaJlJIOB U UX PYAAMU» U YeemHOU memanypzuu Ypana | ux pyaammuw»
Ha  npumepe  OKUCIUMENbHO-
60CCMAHOBUM EILHBIX PEAKUUIL
44 | IlpakTudeckasi pabdora 1o Teme «Pemenue IIP no teme «Pemenue
9KCIEPUMEHTANIBHBIX 331a4 10 TeMe «MeTasibl» HKCIIEPUMEHTAIBHBIX
3aj1a4 o TeMe
«Mertaib»
45 | Kopposuss  meramioB  Tepmunosnorudeckuii | Cnocoowot 3augumot memannoe om | T Ned 1o Tteme
AUKTAHT Ne4 1o TeMe «MeTash» Koppo3uu na  npeonpuamuax | «MeTtaab»
obnacmu (npeocmasnen 8
peno3umopui)
46 | Hemerasmibl
47 | CBoiicTBa IPOCTHIX BEILECTB — HEMETAILJIOB. Okucnumensvho- JIP o TeMe
Jlaboparopnasi paGora 1o reMe «O3HaKOMJICHUE | 6occmaHnosumesibhble peaxyuu, | «O3HAKOMIICHUE c
C MIPUPOIHBIMU COEAMHEHUSIMH HEMETAJIIOBY aexcauwjue 6 0CHOGe XUMUYECKUX | TIPUPOIHBIMU
npou3e00cme pecuona COEIMHEHUSIMU
HEMETaJJIOB
48 | IlpakTnyeckas padora Ne 3 o teme «Pemienue ITP Ne3 mno Teme
9KCIIEPUMEHTAIbHBIX 3aja4 1o TeEME «Pemenue




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMBbI TEKYyILLEr0
pa3 ypoka KOHTPOJIS
aesa yCIeBaeMOCTH
«Hemerammbn» AKCTIEPUMEHTAIBHBIX
3a1a4 1o TeEMe
«Hemeramnb»
(npeocmasnena 8
penosumopuut)

49 | biaropoHbIe Ta3bl

50 | Kucnotel. Oprannyueckie U HeOpraHHIECKue

51 | Kucnotsl. Oprannueckrue 1 HEOpraHu4ecKue

52 | OcnoBanus. OpraHndecKre U HEOPraHNIECKUE

53 | OcHoBanus. OpraHndeckre U HeOPraHUIECKHE

54 | Ambotepasie coenuHeHus. OpraHudeckue u
HEOpraHUYeCcKue

55 | Amdotepasie coenuHeHus. OpraHudecKue u
HEOpraHUYEeCcKue

56 | Comm

57 | Comn

58 T'eneTrnyeckas CBSI3b MEX Ty KJIaccaMu
HEOPraHMYECKUX COCAMHEHUI»

59 | IIpakTuuyeckasi padora Ne 4 o teme «Pemenne MNP Ned 1o Teme
AKCIIEPUMEHTAIBHBIX 3aau 1o TeMe «Pemenue
«['enernueckas  cBsI3b  MEXAYy  KjlaccaMu AKCIEPUMEHTAIbHBIX
HEOPraHMYECKUX COCAMHEHUI» 3a1au 1o TemMe

«['enernueckass CBS3b
MEXIY KJ1accaMu
HEOPraHUYECKUX
COEINHEHUID)
(npedcmasnena 8
penozumopui)

60 | O6oOmmeHrue U cucTeMaTu3alus 3HAHUN M0 TeMe

«BemniecTBa U UX CBOMCTBa»




Ne Paspnen Ne Tema ypoka Tema HPOO ®opMBbI TEKYyILLEr0
pa3 ypoka KOHTPOJIS
aesa yCIeBaeMOCTH

61 | KonTpoabnas padora Ne 4 no teme «BemecTtBa
Y WX CBOWCTBA
Xumust u| 62 | XuMmuueckue TeXHOJIOTHH
sKn3Hb(3 4aca) 63 | [Ipou3BOACTBO aMMHaKa M ATAHOJIA
64 XuMH4ecKasi TPaMOTHOCTh KaK KOMIIOHEHT OO0IIei
KYJIBTYPBI YeJIOBEKa
Teoperuyeckne 65 | O0oOmeHne W cHCcTeMaTH3alusl 3HAHUHA 32 KypC AP Ne
OCHOBBI XMMHU XUMHH (npeocmasnena
(4 yaca) JAmnarnocruueckasi padbora Ne3 peno3umopuul)
66 | [loBTopeHne m o00OOIIEHWE Marepuansa 3a Kypc
XUMHH
67 | [loBTopenne u oO0OOIICHHE MaTepuaia 3a Kypc
XUMHH
68 | [loBTopenne m o0o0OmEeHHEe MaTepuaia 3a Kypc

XHUMHHN




