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1. OBIIASI XAPAKTEPUCTHUKA TIPUMEPHOH PABOYEH
IMPOTPAMMBI YYEBHOI'O IIPEJIMETA «XUMMSI»

1.1. MecTo NMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Cclio

YueOHbiii  npeaMer — «XuUMHs»  SBISETCS  00sA3aTEIBbHOM  4YacThIO
o0mreo0pa3oBaTeILHOTO IMKIAa 00pa30BaTEIBLHON MPOTPAMMBI B COOTBETCTBHH C
@I'OC no 36.02.01 Berepunapus

1.2. lleqin 1 muIaHMpyeMble Pe3yJibTAThl OCBOEHHSI Y4€OHOI0 MpeaMeTa

1.2.1. lean yyeOHOTO nmpeamera

ConepxaHue mporpamMMbl yu4eOHOTO TpenMeTa «XHUMHUS» HalpaBieHO Ha
JIOCTHXKEHUE CIICNYIONIUX LeJIei:
— dbopMUpOBaHUE CHUCTEMBl XUMHUYECKHMX 3HAHUH Kak  BaKHEHIen
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM JIEXkKaT
KJIFOUEBbIE MOHATHUSA, QYHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUU, OCBOCHHUE S3bIKA
HAayKHd, YCBOGHHME M IIOHMMaHHME CYIIHOCTH JOCTYIHBIX  000OIIeHUM
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHME C HMCTOPUEH HUX PAa3BUTHS H
CTaHOBJICHUSI;
— dbopMupOBaHUE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKkiuii, HEOOXOMUMBIX [JIsi TPUOOPETEHHUS YMEHUIA
OPUEHTHUPOBATHCSI B MUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH, MMEIOIIUX MECTO
B IIPUPO/JIE, B TPAKTUYECKOMN U ITIOBCEAHEBHOM KU3HU;
— pa3BUTHE YMEHUN U CIIOCOOOB NEATETHLHOCTH, CBSA3aHHBIX C HAOIIOACHUEM
1 00BSICHEHUEM XHMHUYECKOTO IKCIIEPUMEHTA, COOJIIOCHUEM MPaBUil 0€30MacHOTO
oOpallieHHsI ¢ BEIECTBAMM.

3agaum yueOHOIro npeamera:
1)  chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXAIOUIEW CPEAe, a TAKKE HX CBSI3b C LEJIOCTHOU

HAay4YHOUW KapTUHOM MHpa U JPYTMMH €CTECTBEHHBIMH HAYKaMHU;



2)  pa3BUTh YMEHHUS COCTAaBJIATH (HOPMYJIbI HEOPTaHUYECKMX W OPraHUYCCKHX
BEIIECTB, YpaBHEHUS XHUMHMUYECKUX  peaKkiui, OOBACHITH UX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTATH XUMUYECKUX IKCIIEPUMEHTOB,
3) chopMupoBaTh  HABBIKM  MPOBEACHUSA  MPOCTEHINNX  XMUMHUYCCKHX
HKCMEPUMEHTAIBHBIX HCCICAOBAHUIA C COOJIIOJICHUEM TIPaBWJI 0E30MacHOTO
oOpallleHus C BEIIeCTBAMU U JJAOOPaTOPHBIM 000PYI0BAHUEM;
4)  pa3BUTh YMCHHS HAaXOJWTh, aHAIM3MPOBATH U HCIIOJIH30BaTh MHPOPMAIIHIO
XUMHUYECKOTO XapaKTepa U3 Pa3IuvHbIX WH()OPMAITMOHHBIX UCTOYHUKOB, BKITIOYAs
y4eOHYIO TUTEPATYPY, HAyUHbIE MyOIUKAIIMK U UHTEPHET-PECYPCHI;
5)  chopMupoBaTh YMEHHUS MPOTHO3MPOBATH MOCIEACTBUS CBOCH JEATCILHOCTH
U XUMUYECKUX TPUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS
BO3MOYKHBIE KOJIOTUYECKHUE U COLUAIBHBIE BO3ICHCTBUS,
6)  cdopMupOBaTh MOHUMAHHE 3HAYUMOCTH JOCTHIKCHHH XHMHYCCKON HAyKH
Y TEXHOJIOTUU JIJIi Pa3BUTHUS COLIMAIBHOM M MPOU3BOJICTBEHHOMN cep ¢ yMEeHUEM
MPUBOJIUTH MPUMEPHI UX TPUMEHEHUS B PA3IMUHBIX CPepax KU3HU.

1.2.2. Ilnanupyemble pe3yJibTATbl OCBOCHHMSI Y4eOHOr0 IpeaMera B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6o0¢ 3HaueHre Y4eOHBIN MpeIMeT « XUMUs» uMeeT Ipu GOPMUPOBAHUU U
paseutuu  OK 1; OK 2; OK 4; OK 7 wu IIK, mnpexncraBieHHbIX

B aktyanuszupoBanHbix ®I'OC CIIO no npodeccun/crennanbHOCTH.



Kon n
HAHMEHOBaHHE
¢dopmupyembIx
KOMIIeTeHII Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

JAucnuniamHapHbie

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIM4HOCTHBIE Pe3yJIbTaThl I0JKHBI OTPAKATH B YACTH:

TPYAOBOI0 BOCIIUTAHMA:

— TOTOBHOCTb K TPYyZy, OCO3HAaHHE LIEHHOCTH MacTepCcTBa,
Tpyaoiooue;

— TOTOBHOCTH K aKTHBHOMH JIEATEIIEHOCTH TEXHOJIOTUIECKOM
U COLMAIbHOM  HAmpaBlIEHHOCTH,  CIIOCOOHOCTb
WHUIIMAPOBATh, IUIAHUPOBAaTH W CaMOCTOSITEIIBHO
BBINOJIHATH TaKyIO JA€ATEIbHOCTb,

— MHTEpecC K pa3IuuHbM cdepaM npodeccuoHaIbHON
NesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynymei npodeccun M peain30BBIBATH COOCTBCHHBIE
KU3HCHHBIC TUTaHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeTanpeaMeTHbIe pe3yJbTAThI J0KHbI 0TPAXKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU

NO03HABATEJILHBIMM el CTBUSIMU:

a) 6a30BbIe JIOTHYECKHeE AeiiCTBUS:

— CcaMOCTOATENBHO (OPMYITHPOBATH M AKTYyaM3UPOBATH
npobieMy, paccMaTpUBATh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WIM OCHOBAHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHUS;

—  ONpeAeNsATh el ACITEIbHOCTH, 33a71aBaTh MapaMeTphl 1
KPUTEPUH UX TOCTHXKEHUS;

— BBIBIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMbIX SBIICHHSX;

MMPOTHUBOPCUMNA B

JMcuMIUIMHAPHBIE Pe3yJIbTAThI U J0JKHbI OTPAXKATh:
I1P6 01. chopMupoBaHHOCTH IPEICTABICHUNA: O XUMHUYECKOM
COCTABJISIIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIH
XMMHH B TO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUS W KYJIbTYpPbl JUYHOCTH, €€ (yHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM NJsi pelIeHHs] MPaKTHUYECKUX
3aJ1a4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP0 02. BiageHre cUCTEMON XMMHYECKHMX 3HAaHUHM, KOTOpast
BKJIIOUAET: OCHOBOIIOJATalOUINe TMOHATUS (XUMHUYECKHMA
AJIEMEHT, aTOM, JJICKTPOHHas 000JoYKa aroma, s-, p-, d-
DIIEKTPOHHBIE  OpOWTAIM  aTOMOB, HWOH, MOJIEKYJa,
BaJICHTHOCTH, 3IEKTPOOTPHUIIATETHHOCTD, CTeTeHb
OKHUCJICHHS, XUMHU4YecKas CBs3b, MOJb, MOJSpHas Macca,
MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeneT, (PyHKIIMOHAIbHAS
rpynmna, paaukai, H30MEpHs, U30MEPbl, TOMOJOTUYECKUM
psn, TOMOJIOTH, YTJIEBOJOPOIBI, KHCIIOpOJI- U
a30TcojiepkKalliue COEANMHEHUS, OUOJIOTMYECKH AaKTHUBHBIC
BelecTBa (YIJIEBOJIbI, KUPBI, OCIKU), MOHOMED, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTAJUTMYECKasl PEeIIeTKa, TUIBl XUMHYECKUX PEeaKIni
(OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEAKIIMA HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAS
JMCCOITMAINS, OKHCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh
XUMHYECKON peaklny, XMMUUYECKOEe PaBHOBECHE), TEOPHH U
3aKOHBI (TEOpHs XHMMHYECKOTO CTPOCHHS OPTaHMYECKHX




BHOCHUTh KOPPEKTHUBBI B JESITEIBHOCTh, OILICHHBATH
COOTBETCTBHE DPE3YyJbTATOB IIEJISIM, OIEHUBATH PHUCKHU
MOCTICICTBUH EATETLHOCTH,
pa3BUBaTh KPEATUBHOE MBIIUICHUE
KU3HEHHBIX TPOOIIEM.

OpU  pelIeHUuU

0) 0a3oBbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

BJIAJIETh HAaBBIKAMH  y4eOHO-HCCICIOBATEIbCKOH |
MPOEKTHON  JCSITENbHOCTH, HABBIKAMU  pa3pelieHus
npo0em;

BBISIBIISITh MPUYUHHO-CJICICTBCHHBIC CBSI3U u

aKTyaJ'II/IBI/IpOBaTI) 3a1[al1y, BBIABHUT'aThb FI/IHOT@SY ce
peIlieHHsI, HAaXOIWTh apryMEHTBI JUIsl JIOKA3aTeJIbCTBA
CBOMX YTBEP)KJIECHUM, 337aBaTh IapaMeTpbl U KPUTEPHUH
peIlIeHNs;

AHAJM3UPOBATh IOJYYCHHBIC B XOJC PCIICHHsS 3allauu
pe3yanaTbl, KpI/ITI/I‘-IeCKI/I OILICHUBATh UX IIOCTOBCpHOCTI),
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

yMETh T[EPCHOCHTh 3HAHHMS B T[I03HABATCIBHYI H
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH;

yMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0acTen;

BbIIBUT'aTh HOBBIC HCH, HpennaraTb OpI/IFI/IHaJII)HI)IG
MOJIXOJIbI U PEIICHUS;
CTaBUTh  MpOOJEMBI U
aJ'[BTepHaTI/IBHI)IG peHIeHI/IfL

3alayd,  JIOMYyCKaroIlnue

BeuiectB A.M. bBytnepoBa, Teopusi 3IEKTPOIUTUYECKOU
nucconuanuu, nepuoandeckuid 3akon .M. Menneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, PAKTOIOTUYECKUE CBEJICHUS O
CBOMCTBaxX, COCTaBe, IOJy4YeHHUH ©  Oe30MacHOM
UCIOJIb30BaHUU BaXHEHIIINX HEOPraHUYECKUX u
OPTraHWYECKUX BEIIECTB B OBITY U  MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKa,

IMP6 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBIISATH
XapakTepHble TMPHU3HAKA U  B3aUMOCBS3b  H3YUYCHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIOIIME TIOHITHS TIPU
OMHCAHUU CTPOEHUS M CBOWCTB HEOPraHMYECKUX U
OpraHWYEeCKUX BEIIECTB W HUX IMPEBPAIICHUI; BBISBIATDH

B3aMMOCBSA3b XMUMHYECKMX 3HAHMM C TIOHATUAMU H
MIPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMuUpOBaHHOCTH YMEHUN HCIOIH30BATH

HAaUMEHOBAHMSI XUMHUYECKUX COETUHEHUN MEXIYHapOJHOTO
COK03a TEOPETUYECKON U MTPUKJIAHON XUMHUH U TPUBHAIIBHBIE
Ha3BaHMsI BaXXHEHIIMX BeIECTB (ITWJIEH, alleTUJIEH,
rauiepul, ¢eHon, (GopMalblerua, YKCycHas KHCJOTa,
IJIMLWH, YrapHbIM ra3, YrJIeKMCIbli ra3, aMMHaK, ramieHas
U3BECTh, HErallleHas M3BECTb, NMHUTHEBAs COJa U APYTHX),
COCTaBJIATh (OPMYJIbI HEOPraHMUECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XMUMHUYECKUX PEaKUIUU, OOBSICHITh UX
CMBICT; OATBEPKAATh XapaKTepHble XMMHUECKHUE CBOMCTBA
BEUIECTB COOTBETCTBYIOIUMU SKCIIEPUMEHTAMHU U 3alUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IIP6 05. cdopMuUpOBaHHOCTH YMEHUH YCTaHABIMBATH
MPUHA/IICKHOCTD M3Y4YEHHBIX HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB K OIpPENEICHHBIM KjaccaM H
rpynmnaM COEIMHEHUM, XapaKTepu3oBaTh MX COCTaB H
BaXHEHIINE CBOWCTBA; ONPEACNATh BUABl XHMHUUYECKUX
cBsI3ei (xoBaJIeHTHas, MOHHas, MeTajsInyecKas,




BOJIOPOJIHAS), THIBl KPUCTAJUIMYECKUX DELIETOK BEIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;

IIP6 07. chopMHUPOBAaHHOCTH YMEHHI HPOBOJUTH PACUETHI
0 XUMHYECKMM (OpMyJIaM M ypaBHEHHSIM XHMHYECKHX
peakuMii ¢ HUCHOJb30BaHUEM  (PU3UYECKUX  BEIUYHUH,
XapaKTEePU3YIOINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHSI) I'a30B, KOJINYECTBA
BEILIECTBA; HCIOJIB30BaTh CHCTEMHBIC XMMHUYCCKHE 3HAHUS
JUIs TPUHATHS PEUICHHH B KOHKPETHBIX KU3HEHHBIX
CHTYyalUsiX, CBA3aHHBIX C BEIIECTBAMH U MX MPHUMEHEHUEM.

OK 02. Hcnonb3oBaTh
COBPEMCHHBIC
CpeICTBa MOUCKA,
aHaym3a u
UHTEPIpPETaun
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodeccnoHaIbHON
JeSITeTbHOCTH

JInuHOCTHBIE pPe3yJIbTaThl JOJIKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 IO3HAHMS

—  c(hopMUpPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKM M OOLIECTBEHHOW IPAKTUKHU, OCHOBAHHOI'O Ha
JMaJIoTe KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIHUKYJIbTYPHOM MHUDE;

— COBEpUICHCTBOBAHME  SI3BIKOBOM M UYUTATENbCKON
KyJIbTYphl KaK CpEICTBAa B3aUMOACUCTBUS MEXKIY
JIIOJbMU U NTIO3HAHUS MUPA;

— OCO3HaHWE  IEHHOCTM  HAy4yHOM  JEATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOEKTHYIO U
HCCIIEIOBATENBCKYIO NEATENBHOCTh UHAUBUIYAIBHO U B
rpymnme.

MetanpeaMeTHbie pe3yJIbTAThI JOKHBI 0TPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMH NeHCTBUAMM:

B) padora ¢ uHgopmanmeii:

— BJIaJ€Tb HaBbIKAaMH  IIOJYYCHUSA I/IH(bOpMaI_[I/II/I us3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBIIATL IIOUCK, aHalIW3, CHCTCMAaTHU3aluIl0 U

MHTEpHpeTanio HHGOpPMaIUN Pa3IUYHbIX BUIOB U GOPM
MIpe/ICTaBJICHMUS;

JucuunimHapHble (peIMeTHbIe) pe3yJIbTaThl U J0JAKHBI
0TPakKATh:

ITP6 06. BiageHHE OCHOBHBIMH METOAAMHM HAy4YHOTO
MO3HAHUS BEIIECTB M XUMHUYECKHX SIBJICHHU (HaOmroaeHue,
M3MEpEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE);

I1P6 07. chopMUpOBAaHHOCTh YMEHHI MPOBOIAUTH PACUETHI
M0 XUMHUYECKHM (OpMyJlaM W YPaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCIONb30BaHMEM (U3UYECKUX  BEIMYUH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMaJibHbIE YCIIOBHSI) ra30B, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HAHMS
Ul TPUHATUS PEIIEHUHM B KOHKPETHBIX KU3HEHHBIX
CUTYallUAX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM;
ITP6 08. chopmupoBaHHOCT, YMEHHI IUTAHUPOBATH H
BBIMIOJHATh XUMHUYECKUH DKCHEpPUMEHT (IpeBpalleHUs
OpPraHMYEeCKUX BEIIECTB NPU HArpeBaHHUM, TOJYyUYECHHE
ATHJIEHA U U3yUEHHUE €r0 CBOMCTB, KAUECTBEHHBIE pEaKIIMU Ha
aNbJETU/IBl, KpaxMaj, YKCYCHYIO KHUCIOTY; JeHaTypauus
OCNKOB TpH HArpEeBaHWH, I[BETHHIE pEAKIMU OEJIKOB;
IIPOBOJIUTHh PEAKLUU HOHHOTO OOMEHa, ONpENeNsiTh Cpery
BOJHBIX PAaCTBOPOB, KaueCTBEHHBIE peaklMH Ha Cyib(dar-,
KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIEPUMEHTAJIbHBIE 3aJadyd 1Mo Temam "'Metamisl" u
"Hemeramnbl") B COOTBETCTBHM C TIPAaBMWJIAMU TEXHUKHU




— CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (opMaTax C y4yeToM
HazHaueHUs MH(POpPMAMKM M LEJIEeBOH  ayAUTOpHH,
BbIOMpass oONTUMaIbHYIO GOpMy TMPEACTaBICHUS U
BU3YaJIN3aluy;

— OIICHMBATH JOCTOBEPHOCTH, JIESTHTUMHOCTH HH(POPMALIUH,
€€ COOTBETCTBUE IIPAaBOBBIM U MOPAIbHO-3TUYECKUM

HOpMaM;

— BJIANeTh HABBIKAMU  PACIIO3HABAHWS W 3AIIUTHI
nHpopManuu, uHOOPMAITMOHHOM 0€30IacHOCTH
JTUYHOCTH.

Oe3omacHOCTH TPU  OOpalIeHWH C  BEIIeCTBAMU U
71a00paTOPHBIM 000PYIOBaHHEM; MIPEACTABIATh PE3yIbTAaThI
XMMUYECKOTO SKCIIEpUMEHTa B (popMe 3ammcu ypaBHEHHM
COOTBETCTBYIOIIUX peakiuil u (HopMyIHpoBaTh BHIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

IIP6 09. cdhopMHPOBAHHOCT, YMEHHUS AaHAIU3UPOBATH
XMUMUYECKYI0 HWH(POPMALMIO, TOIy4aeMyl0 W3 pasHBIX
HUCTOYHUKOB (CpelCcTB MaccoBOd HH(OpMalMH, CETh
WuTepHeT u 1pyrue).

OK 04. DddexTuBHO
B3aMMO/JICHCTBOBATh U
paboTath B
KOJUICKTHUBE U
KOMaHjie

JIMYHOCTHBIE pe3yabTaThbl J0JKHBI OTPAKATDh B YaCTH:

IPaKAaHCKOT0 BOCIIUTAHUA:

— TOTOBHOCTbH BCCTH COBMCCTHYIO  JICATCIBHOCTDH B
HHTCPCCAX I'paKJAaHCKOIo O6IJ.[€CTBa;

— yMeHue B3aHMOJICHCTBOBATh c COLIMAJIbHBIMHA
WHCTUTYTaMHU B COOTBETCTBUU C UX QYHKIUSAMU H
Ha3HaAUYCHHEM.

MeTanpeaMeTHble Pe3yabTAThI J0JKHbBI OTPAKATD:

OBiageHue YHHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JeliCTBUSIMH:

0) coBMecTHas 1eITeJIbHOCTD.

— TIOHMMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMaHIHON 1
WHIUBUAYATbHON pabOTHI;

— TpUHUMATh LN COBMECTHOM JIeATEIIbHOCTH,
OpPTraHHW30BBIBATE M KOOPJIUHUPOBATH JICHCTBUS IO €€
JOCTUKEHHIO: COCTABIIATH TUIaH IEHCTBUH, pacpeaensiTh
POl C Y4YeTOM MHEHUH YYacCTHHKOB OOCYXIaTh
pe3yNIbTaThl COBMECTHON PaOOTHI;

— KOOPAMHHUPOBATh M BBINONHITH PabdOTy B YCIOBUSIX
pEaTbHOTO,  BHUPTYyaJIbHOTO H  KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHS;

—  OCYIIECTBIISTH MO3UTUBHOE CTPATETMUECKOE MTOBEACHHE B
Pa3IMYHBIX CHUTYaIlUsAX, TWPOSBIATH TBOPUYECTBO U
BooOpaskeHue, ObITh MHUIIUATUBHBIM.

JucuuninHapHble (MpeIMeTHbIe) Pe3yJIbTAThI U J0JKHBI
0TPaKaTh:

ITP6 08. chopmupoBaHHOCT, YMEHHI IUIAHUPOBATH H
BBIIIOJHATh XUMHUYECKUH OSKCHEPUMEHT (IpeBpalleHUs
OpraHMYECKUX BEIIECTB TMpPU HArPEBAaHUU, [OIYUYCHHE
ATUJIEHA U U3yUEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU Ha
albJIETU]IbI, Kpaxmall, YKCYCHYIO KHCIOTY; JAEHaTypauus
OCIKOB TMpW HArpeBaHWM, I1IBETHHIC pEAKIIMU OEJIKOB;
IPOBOJUTHh PEAKLMU HOHHOTO OOMEHa, ONpPENeNsTh Cpery
BOJHBIX PAacCTBOPOB, Kaue€CTBEHHBIE peaklMM Ha Cyib(dar-,
KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
OKCIIEpUMEHTANIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C TPAaBUJIAMU TEXHUKHU
O0e3omacHOCTH TIpH  OOpamieHWHd C  BEIIeCTBAMU U
1a00paTOpHBIM 000pYIOBAHHEM; MPEJICTABIIATh PE3YIbTaThI
XUMHUYECKOI0 IKCIEpUMEHTa B (popMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIHUX PeaKkuil U (HOpMyIHpOBaTh BHIBOJLI Ha
OCHOBE ATHX PE3yJIbTaTOB.




Osaanenue

JelCTBUSIMM

r) IpUHATHE ceOsl U APYTUX JIOAei:

— TMPUHUMATh MOTHUBBI U ApTyMEHTHI JIPYTUX JIOAEH MpHU
aHaJIM3€e PE3yJIbTAaTOB JICATCILHOCTH;

— TIIpU3HaBaTh CBOE MPAaBO W TPaBO JPYTUX JIOJACH Ha
OIUOKHU;

— pa3BUBaTh CIIOCOOHOCTH IMOHUMATh MHUpP C MO3UIUU
JPYTOro YeJI0BeKa.

YHUBEPCAJIbHBIMHA PETYJIATUBHBIMUA

OK 07.
ConencTBoBaTh
COXPAHCHHUIO
OKpY’Karolleu cpepl,
pecypcocOepeKeHuIo,

JInuHOCTHBIE Pe3yJbTAThI I0JLKHBI OTPAKATH B YACTH:

IKOJOTHYECKOr0 BOCTIMTAHUSA:

— cpOopMUPOBAHHOCTH 9KOJIOTHUYECKOI KYJIbTYPHI,
MOHMMAHUE  BJIUSHUA  COLMAIBHO-3KOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHME MPUPOAHON U COLMATHHON

JucuuninHapHble (MpeIMeTHbIE) Pe3yJbTAThI U T0JIKHBI
OTpPakKaTh:

IIP6 01. chopmMupoBaHHOCTH IPEICTABIICHU: O XUMHUYECKOM
COCTABJISAIONICH €CTECTBCHHOHAYYHOH KapTUHBI MUPA, POJIH
XMMHH B TIO3HAHWUW SIBJICHUW TPUPOJLI, B (HOPMUPOBAHHUH

MIPUMEHSATH 3HAHUSA 00 Cpenpl, OCO3HaHUE [JI00aJIbHOTO XapakTepa | MBIIIJIEHUS M KYJIbTYpbl JMYHOCTH, €€ (yHKIHOHAIbHON
M3MCHCHHHU KJIMMATAa, 9KOJIOTHYECKHX MPOOJIeM; IPaMOTHOCTH, HEOOXOJMMOMW ISl PEIICHUS] MPAKTHYECKUX
IMPHUHIUIIBI — IUIAaHUPOBAHHE u OCYIIIECTBICHHE HeﬁCTBHﬁ B | 3a4a4 U 3KOJIOTHYCCKHN 000CHOBAaHHOTO OTHOIIEHHUS K CBOCMY
OepeKIMBOrO OKpYJKAloIllel Cpele Ha OCHOBE 3HAaHUA Ieleu 3JI0POBBIO U IIPUPOIHOM CpELE;
IIPOU3BOJICTBA, YCTONUMBOIO Pa3sBUTHS YETOBEUECTBA; ITP6 10. chopmupoBaHHOCTH YMEHHI COOMIOIATh MpaBUiIa
a3 pexTuBHO — aKTHBHOE HENPUATHE JNEHCTBHH, NPUHOCAMMUX Bpes | YKOJOTHYECKH 11e7IeCO00Pa3HOTO TOBEAEHUS B OBITY H
JEHUCTBOBATH B OKpY’Kalollei cpeie; TPYAOBOU JEATEIBHOCTH B LEIAX COXPAaHEHUS CBOETO
Ype3BbIYaNHBIX —  yMeHHe TIPOTHO3HPOBAT HebIaronpustHele | 3A0POBbI N 0pr>1<av10n1e1/1 MIPUPOIHON Cpedbl; YUYUTHIBATH
CHTyalHsx OKOJIOTUYECKHE  TOCIEACTBHS  OpeanpuHuMaeMpix | OTTACHOCTH  BO3ACUCTBHA  Ha  JKMBBIC — OPTaHW3MBI
NeHCTBHU, PEIOTBPALIATD HX; onpenenemjmx BemeCTvB, MOHWMAas CMBICII TOKA3aTelIs
— paCLIMPEHHUE OIbITa JESATEIBHOCTH OKOJOTHYECKOH MPEACIIbHON JOITyCTUMOU KOHIICHTPAILUH.
HAaIIpaBJIEHHOCTH.
MertanpeaMeTHsbie pe3yabTaThl J0JKHbI OTPAXKATH:
OBjaaaenue YHMBeEpCaJIbHbIMHA Y4eOHbIMU
NO3HABATEJIbHbLIMHU JeHCTBUSMU:
B) padora ¢ uHgopmanmeii:
— HCHOOJIb30BaTh CpencTBa WH(pOpPMaAITMOHHBIX "
KOMMYHUKALIMOHHBIX TEXHOJIOTUH B peleHun
KOTHUTHMBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3alad ¢ coOmrofieHHeM TpeOOBaHUW  IPrOHOMUKH,




TEXHUKHA OE30MaCHOCTH, TUTHEHBI, PEeCcypcocOepekeHus,
IIPABOBBIX W ATHYECKHX HOPM, HOpM HH(GOPMAIMOHHOU
0€30I1aCHOCTH.

IIK  1.1.
CaHUTapHOTO
300TUTMEHUYECKOTO

KonTponb

u

COCTOSIHUSL OOBEKTOB

KHBOTHOBO/ICTBA
KOPMOB.

u

- yYMEHME [POrHO3UPOBaTh  HEOIAronpusTHbIE
HKOJIOTUYECKHE MOCIEACTBUSA NPEIIPUHUMAEMBIX ICUCTBUH,
IIPEeIOTBpallaTh UX;

- paclIUpeHue OIBITA IEATEIBHOCTU 3KOJIOTHYECKOU
HaIPaBJICHHOCTH;

- OBJIAJICHHE HAaBBIKAMU  y4eOHO-HCCIIEIOBATEIBCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIIHOCTH;

- yMeTb IPOTHO3MPOBATH, AHAIM3UPOBATh W
OLICHMBAaTh C IIO3ULHUH HKOJIOIMYECKON 0€30MacHOCTH
HOCJECTBHS OBITOBON M IPOU3BOJCTBEHHOM NEATEIBLHOCTH
YeJIOBEeKa,  CBS3aHHOM ¢  mepepabOTKOH  BEIIECTB;
UCIIOJb30BaTh  IOJYYEHHBIC 3HAHUA Ul IPUHATHSA
IPaMOTHBIX PELICHUH MPOOJIEM B CUTYalUsAX, CBSI3aHHBIX C
XUMHUEH;

- yMETb OCO3HaBaThb OIACHOCTb BO3JEWUCTBUSA Ha >KHUBBIC
OpraHM3Mbl OIpPENEICHHBIX BEILECTB, IIOHMMAas CMBbICI
IIOKA3aTeNsl IPENEbHOM JOMYCTHUMOM KOHIICHTPAallUH, H
HOSCHATh HA IpUMEpax CIOCOObl  yMEHBLIEHUS WU
IIPEOTBPALICHUS] UX BPEIHOTO BO3AECUCTBUS HA OPraHu3M
4eJI0BEKA.




2. CTPYKTYPA U COIEPKAHMUE YUEBHOI'O IPEIMETA
«XHUMMUS»

2.1. O0beM AUCHUIIMHBI U BUbI y4e0HOH padoThI

Bun yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 144
Coaep:xanue yueOHOro MaTepuasa 100
BT. 4..

TEOPETUYECKHE 3aHATH 40
MPAKTUYECKHE 3aHITHS 60
IIpodeccuonaibHO OpHEHTHPOBAHHOE cojep:kaHHe (Colep:KaHue 10
NMPUKJIAJTHOT0 MOYJIAA)

BT. 4..

TEOPETUYCCKHUE 3aHATHS 4
MPAKTUYCCKHUE 3aHATHSI 6
CamocrosiTesibHas padoTa 16

IIpomexyTouHas aTTecTALMSA 18




2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaumenoBan O0be | DopMupyembl
Conep:xxanue yueOHOro marepuajia (0OCHOBHOe M PO ecCHOHAIBHO-
He PAJISIOn | OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHSA, IPUKJIATHOH MOAYJIb M ¢
TeM YacoB | KOMIICTEHIMHU
1 2 3 4
OcHoOBHOe coJiep:KaHue 100
Paznen 1. OcHOBBI CTPOCHUS BelleCTBA 16
Tema 1.1. OcHoBHOE coep:KaHue 10 OK 01
Ctpoenue Teopernueckoe o0yueHnue 4
aTOMOB CoBpeMeHHas MOJIeJIb CTPOEHUS aToMa. DJIEKTPOHHAs KoHpurypauus aroMa. Knaccudukanms
XUMHAYECKHX  (XUMUYECKUX DJJIEMEHTOB (s-, P-, d-amemeHTthl). BaneHTHbIe 3J€KTpOHBI. BalleHTHOCTB.
DJIEMEHTOB U |DJEKTPOHHASA NPUPOJA XMMHUUYECKOM CBSI3H. DJIEKTPOOTPULATENBHOCTh. KoBaneHTHas CBA3b,
npupozaa €€ Pa3HOBHUJIHOCTM W MEXaHHU3Mbl OOpa3oBaHusl (OOMEHHBIH U JIOHOPHO-aKIENTOpHBIN).| 4
XAMHYECKOH  |MoHHas cBsA3b. MeTainueckas CBA3b. BoOJOpogHAas CBA3b.  MEKMOJIEKYIISPHBIE
CBA3U B3aHMOJICHCTBUA.
N3oTormbl, 0CHOBHOE U BO30YXKIEHHOE COCTOSIHUE aToMa, THOpUIM3aIs aTOMHBIX OpOUTaseH.
IIpakTHYeckue 3aHATHS 6
Pemenne mnpakTUYeCKUX 3aJaHUN Ha COCTaBIICHUE OJJIEKTPOHHO-Tpaduueckux Gopmyn
31€MEHTOB 1—4 nepuooB.
Pemenne 3agaHnii Ha UCHOJIBL30BAaHUE XUMHUUYECKON CHMMBOJIMKM UM HAa3BaHUN COSOUHEHUHN I10
HOMEHKJIaType MEXKIyHapOAHOTO COI03a TEOPETHUYECKOM U MNPUKIAAHOW XUMHUH H| 6
TPUBHAIBHBIX HAa3BaHUH JJIsI COCTABJICHUSI XUMUYECKUX (POPMYJ JBYXaTOMHBIX COCIMHEHUMN
(oxcum0B, CyIb(PUAOB, TUAPUAOB U T.I.) U APYTUX HEOPTAHUUYECKUX COCIUHEHUHN OTIEIbHBIX
KJIACCOB.
Tema 1.2. OcHoOBHOe coJiep:kaHue 6 OK 01




[lepnognuecku
U 3aKOH |
tabmuma  JI.11.
MenneneeBa

TeopeTquCKoe oﬁyqune

HpaKaneCKne 3aHATUA

[lepuomnueckas cucrema xumuueckux siemMeHToB .M. MenneneeBa. OU3NYECKUNA CMBICIT
[lepuomnueckoro 3akona .M. Menneneena.
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C

3aKOHOMepHOCTI/I W3MEHECHHUSI CBOMCTB

MOJIOKEHUEM XHMHUYECKOro 3jeMeHTa B llepuomnueckor cucreme. MUPOBO33pEHUECKOE U
Hay4Hoe 3HaueHue [lepnogunueckoro 3akona /1.11. Menneneesa. [Ipornossr [I.11. Menaeneena.
OTKpBITHE HOBBIX XUMUYECKHUX AJIEMEHTOB.

PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha XapaKTepU3aLUIO
XUMHUYECKUX DJIEMEHTOB «Metammueckue / HEMETAJNINYECKHE CBONCTBA,
ANEKTPOOTPHULIATENIBHOCT U CPOJICTBO K 3JIEKTPOHY XMMHYECKUX 3JIEMEHTOB B COOTBETCTBHE C
UX OJJIEKTPOHHBIM CTPOCHUEM H TIOJIO)KECHHUEM B IEPUOJNYECKOM CHCTEME XUMHUYECKHX

anemenToB .M. MeHnpaeneeBay.

OK 02

Paszpes 2. XuMuyeckne peakuuu

18

Tema 2.1.
Turnsl
XUMHYCCKHUX
peaxkuui

OcHoBHoOE coaep:xaHue

16

Teopernueckoe o0yueHune

Knaccudukanuss ¥ TUOBI XUMHUYECKUX PEAKIMA C y4acTHEM HEOPraHWYECKHX BEIIECTB.
KonuuectBeHHble OTHOIIEHUS B XUMUU. OCHOBHBIE KOJWYECTBEHHBIC 3aKOHBI B XUMHUU U
pacyeThl M0 YpaBHEHUSAM XUMHUYECKUX peakiuid. Moib KaK eMHUIlAa KOJIMYECTBa BEIIECTRA.
MomnsipHas macca. 3aKOHbI COXpPaHEHHS MAaCChl M SHEPTHH. 3aKOH ABOTaIpo. MoJsipHbIi 00heM
ra3oB. OTHOCUTENbHAS INIOTHOCTh T'a30B.

Peakuu komriekcooOpa3oBaHMsl C yYacTHEM HEOPTaHWYECKHX BEIIECTB (Ha mpuMepe
TUAPOKCOKOMILJIEKCOB IIMHKA U aTIOMUHUS).

IIpakTnyeckune 3aHATHS

12

OK 01




CocraBieHue YpaBHEHHMI peakUHMil COEAMHEHHS, pa3JIOKEHHs, 3aMelleHus, OoOMeHa.
VYpaBHeHUs peakiuii TOPEHUs, IOHHOTO OOMEHa, OKUCIICHHS-BOCCTAHOBJICHHUSI.

Pacuer KoM4YeCTBEHHBIX XapaKTEPUCTHK MUCXOMHBIX BEIIECTB W MPOIYKTOB peakmuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOJYyKTa PEAKIMH COCIUHEHUS, €CIU OJIHO U3 BEIIECTB
JIAaHO B M30BITKE W/WIM COJAEPKUT MpuMecu. PacueT maccoBoil uim 00beMHOM J0JU BbIXOZa
OPOJAYKTa pEaklUUd COCAUHEHUsT OT TEOPETUYECKH BO3MOXKHOro. Pacuer 00beMHBIX
OTHOIIIEHU Ta30B. PacueT macchl (00beM, KOTMYECTBO BEIIECTBA) MPOAYKTA PEAKIINU, €CIU
OJHO W3 BENIECTB JAHO B BUJE PacTBOpa C OMNPEACIECHHOW MAacCOBOM JOJIEH PaCTBOPEHHOIO

BE€IICCTBA.

OKUCIIUTEND u
pUpoe,
OKHUCIIUTEILHO-

OKHUCJICHHUA-BOCCTAHOBJICHUA. CreneHb
OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC
IMPOU3BOACTBCHHBLIX IIpoHcCCax M IJKHU3HCACATCIIBHOCTH OPIraHHU3MOB.

yp ABHCHUHA OKHUCJICHHA.

BOCCTAHOBUTENb. peakiuu B
BOCCTAHOBUTEIbHBIN moOTeHIMANn cpenbl. CocCTaBlieHHME U ypPaBHUBAHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO OanaHca. TUnuyHble HEOPraHUYECKUE
OKHUCJIUTENN U BOCCTAHOBUTENM. DIEKTPOIN3 PACTBOPOB U PACIIIABOB COJIEH.

Tema 2.2.
DJIEKTPOIUTHYE
cKas
JTACCOIMAIAS U
MOHHEIN 00MEH

OcHoOBHoOE coaep:xaHue

Teopernueckoe o0yueHune

Teopust SNEKTPOTUTHYECKOM Auccoranuu. Peakiiuu nonHoro oomena. CocraBiieHUE peaKIuit
MOHHOT0 OOMEHa ITyTEM COCTaBJICHUS UX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPABHEHH.
I'unponus coneid. 3HaueHue ruapoIr3a B OM0JIOrHYeCKMX OOMEHHBIX poueccax. [Ipumenenue
TUAPOJIN3a B IPOMBIIUIEHHOCTH.

OK 01

Pa3znea 3.

CTpOCHI/Ie U CBOMCTBA HCOPraHMY€CKHUX BCIICCTB

30

Tema 3.1.
Knaccuduxanus

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yyenune

OK 01
OK 02




, HOMEHKJIaTypa
u CTpOEHUE
HEOPraHUYECKU
X BEILIECTB

[IpeameT HeopraHM4ecKol XUMHH. B3anMocBsI3b HeOprannyeckux BemecTB. Knaccupukarus
HEOpraHnyeckux BemecTB. IIpocTeie U ciioxkHble BemecTBa. OCHOBHBIE KJIACChI CIIOKHBIX
BEILECTB (OKCHJIbI, THIPOKCUIBL, KUCIOTHI, cOIM). HOMEHKIaTypa u Ha3BaHUE HEOPraHUYECKHUX
BEIIECTB UCXOAS W3 UX XUMHUYECKOH (OpPMyJbl WM COCTaBICHHE XUMUYECKON (HOpMyIibl
UCXOJS U3 Ha3BaHUs BEILECTBA 110 MEXAYHAPOIHON WIM TPUBHUAIBLHOM HOMEHKIIATYPE.
MexMoueKyiisipHple  B3auMozeiucTBusA.  Kpucramioruaparel.  ArperaTtHble  COCTOSIHUS
BeniecTBa. Kpucrammyeckue u amopdHble BemiecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK
(aTOMHas, MOJEKYJsSIpHAs, WOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB
BEILIECTBA OT TUMA KPUCTALTMYECKOM pemeTku. [I[puarmHbl MHOr00Opa3usi BEIECTB.
CoBpeMEeHHbIE MPEJCTABIECHUS O CTPOEHUM TBEPIBIX, XKUAKUX M Ta3000pa3HbIX BELIECTB.

>KI/II[KI/IG KpUCTAJJIBI.

IIpakTuyeckue 3aHATHSH

Pemienue 3a1ay Ha pacueT MacCOBOM JIOJIM (MAacChl) XUMHUUYECKOTO JIEMEHTA (COCIUHEHUS) B
MoJieKyJie (cMecn).

Pemienne mnpakTHUECKMX 3aJaHUM MO KIACCU(PUKALMH, HOMEHKJIATYype U XHUMHYECKUM
(opMysiaM HEOPTraHWYECKUX BEIECTB PA3IMUYHbBIX KJIACCOB (HA3bIBATh U COCTABIATH (DOPMYJIbI
XUMUYECKUX BELIECTB, ONPEACIIATH IPUHAJIEKHOCTD K KJIaccy).

HcTounuku XxuMudecko mHpopManuu (HayyHas U yuyeOHO-HayuyHas JIMTepaTypa, CpeicTBa
MaccoBoil HMH(popMauuu, cetb MHTepHeT u npyrue). [louck mHopmanuu mo Ha3BaHUSM,
uaeHTU(UKaTOpaM, CTPYKTYPHBIM (hOpMyJIaM.

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBA

OcHOBHOE coJiep:KaHue

14

Teopernueckoe o0yyenune

Mertamnel. O6mue ¢u3nyeckue U XUMUUYECKHue CBOMCTBa MeTauioB. CrocoObl MOTyYEeHUS.
3HavYeHHEe METAUIOB U HEMETAJIJIOB B IPUPOJIC U )KU3HEICSITEIIHHOCTH Y€JI0OBEKa U OPTraHU3MOB.
Koppo3ust MmeTamioB: BUIbI KOPPO3HUH, CLIOCOOBI 3alIUTHl METAJIIOB OT KOPPO3UH.

OK 01
OK 02




Heoprannuecku |Hemeramibl. OOmne ¢pusndeckue 1 XMMUYECKUE CBOMCTBA HEMETAITOB. THUIIHYHBIE CBOICTBA
X BEILIECTB metamoB [Y— YII rpynn. Knaccudukanuss 1 HOMEHKIAaTypa COCIUHEHHM HEMETAIOB.
KpyroBopoTbl OMOTE€HHBIX 3JIEMEHTOB B MPUPOJE.
XUMUYECKHME CBOWCTBA OCHOBHBIX KJACCOB HEOPraHMYECKHX BEUIECTB (OKCHUIOB,
TMJIPOKCHUJIOB, KHCIIOT, COJE€H U 1p.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB IPOCTHIX
BEILIECTB, BOJOPOAHBIX COCIMHEHNH, BBICIIIMX OKCUAOB U THIPOKCHJIOB.
IpakTHyeckue 3aHATHSA
CocraBieHne YpaBHEHHMM XUMHUYECKHX PpEaKUUHd C Yy4YaCTHEM MPOCTBIX M  CIIOXKHBIX
HEOPraHWYECKUX BELIECTB: OKCHJOB METAJNIOB, HEMETAJIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCIIOT, OCHOBAaHUI U aM(pOTEPHBIX THAPOKCUIOB, HEOPTAHUYECKUX COJIEH,
XapaKTEepU3YyIOIUX UX CBOMCTBA.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA W MOJyYEHUE
HEOPTaHUYECKHUX BEIIECTB.
Tema 3.3.| OcHOBHOe coiep:KaHMe OK 01
ITpousBoacTtBo | Teopernueckoe ooyuenue OK 02
HEOPTraHWYICCKH (OOIMe NpeaCTaBIECHUSI O MPOMBIIUICHHBIX CIOCO0aX MOJYyYeHHs XMMHYECKHX BEIIECTB (Ha
X BEIECTB. [[IprMepe MPOU3BOACTBA aMMHUAKA, CEPHOM KUCIIOTHI).
3HaueHne U(YepHas u uBeTrHas metaunyprus. [Ipaktndyeckoe MpUMEHEHHUE BJIEKTPOJIN3a ISl MOJIyUYEHHUS

MpUMEHEHNE B
ObiTy u  Ha
MIPOU3BOJICTBE

IICJIOYHBIX, IIEJIOYHO3EMEIBHBIX METALIOB W amoMuHusA. CTeKIo W CHIMKaTHas
IIPOMBIIIJIEHHOCTb.
[IpoOnema 0TX0/10B U MOOOYHBIX MTPOTYKTOB.

IIpakTuyeckune 3aHATHS




Pemenue IMPAaKTHUKO-OPUCHTHPOBAHHBIX SaI[aHI/Iﬁ 0 poJi HCOpFaHH‘IeCKOﬁ XUMHUHN B pa3BUTHHU

MEIIUIIMHBI, CO3JaHUM HOBBIX MATEpUATIOB (B CTPOUTENBCTBE M JAp. OTPaACAX

HpOMI)IH_U'IeHHOCTI/I), HOBBIX MCTOYHHKOB SHCPIUH (aJ'IBTepHaTI/IBHBIC HCTOYHUKHU 3HepFI/II/I) B
PCUICHHUHU HpO6H€M BKOHOFHqGCKOﬁ, BHCpI‘eTI/I‘-ICCKOﬁ u HHHICBOﬁ 0e30I1aCHOCTH.

Pa3nea 4.

CTpoeHne 1 CBOIICTBA OPraHUYECKHUX BelleCTB

34

Tema 4.1.
Knaccudukarus
, CTpOCHHE W
HOMCHKJIATypa
OpPTaHUYECKUX
BCIIICCTB

OcHOBHOe coaepxaHue

Teopernueckoe o0yuenue

IIpenmMer opranndeckor XuMun. B3auMoCBA3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.

XHUMHUYECKOE CTPOCHHUE KAK IOPSAJOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO UX
BAJICHTHOCTH. (OCHOBHBIE TMOJIOKEHUS TEOPUM XHUMHYECKOIO CTPOEHUS OPraHUYECKUX
AM.
MonekyJiipHble U CTPYKTYpHbIE (pa3BEpHYTbHIE, COKpAUICHHbIE) XHUMHYECKUE (POPMYIIBI.

COEIMHECHUN bytnepoBa.  YruepoaHbIi  CKEJIET OPraHUYECKOW  MOJIEKYJIBI.

3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOCHUS MOJIEKYI. M3oMepus u u3oMepsl
(cTpykTypHas, reomeTpuueckas (Iuc-Tpanc-uzomepusi). KpaTHOCTh XUMUYECKOM CBSI3H.

[Tonsitue o ¢dynkuuoHansHOM rpymnme. [lpuHIUMOBL KiIaccuPUKAUU — OPTraHUYECKUX
COeMHEHUN. MexayHapoaHas HOMEHKJIaTypa U NPUHLMIIBI HOMEHKIIATYPbl OPTaHUYECKUX

COEJIMHEHUH.

IIpakTHUyeckune 3aHATHS

Homenknatypa  OpraHM4eckKMX COEAMHEHHH  OTAEIbHBIX  KJIaccoB  (HACBHIIICHHBIE,
HEHACBHIIICHHbIE M apOMaTHYeCKHUEe YTJIIEBOJIOPOAbI, CIHUPTHI, (DEHOJIbI, albIETU/bl, KETOHBDI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBiIeHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (GOpMyII
OPTraHUYEeCKUX BELIECTB OTACIBHBIX KJIACCOB, UCIIOIb3Yysl UX HA3BaHUS 10 CUCTEMATUYECKON
HOMeHKJaType. Pacuersl mpocteinieil QopMysibl OpraHMYEeCKOM MOJEKYJbl, HUCXOMAsS U3

AJIEMEHTHOI0 cocTara (B %).

OK 01

OcHoOBHoOeE coJepkaHue

12

OK 01




Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COeIMHEHUN

TeopeTquCKoe oﬁyqune

16

OU3MKO-XUMUYECKAE  CBOMCTBA  OPraHMYECKHX  COCIUHEHWW  OTACIBHBIX  KJIACCOB
(ocobeHHOCTH KJIacCHU(UKAIIMM M HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKHHN Pl U
obmas dopmyna; wuzomepus; GU3MYECKUE CBOWCTBA; XHUMHYECKHE CBOMCTBA; CIIOCOOBI
MOJTYYEHUS ):

— NpeAeNbHBIE YIIEBOAOPOAbL. [ OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIIA B
MIPOMBITIUICHHOCTH U OBITYy. CBOWCTBA MMPUPOIHBIX YTIEBOAOPOIOB, HAXOXKICHUE B IPUPOJIE U
MIPUMEHECHUE AJIKAaHOB;

— HEIpeJeIbHbIE U apOMATUYECKUE YIIIEBOAOPOAbL. [lonmmepusanus sTuiaeHa Kak OCHOBHOE
HaIlpaBJICHUE ero VCIIOJIb30BaHUS. I'openue aleTUIICHa Kak VUCTOYHUK
BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBAPKU U PE3KU METAJIIOB;

— KHCIIOPOACOJEpKAINE COCAMHEHUS (CIUPTHI U MPOCThIe 3(PUPBI, (PEHOJIBI, ATBAETUABI U
KETOHBI, KapOOHOBBIE KHUCIOTHI M HX MNpou3BOJHBIC). [IpakTHueckoe MpPUMEHEHUE
STWICHTTUKONS, Traulepuna, ¢denona. I[lpumenenue ¢dopmanbaeruaa, amneTaibIeTua,
YKCYCHOM KHCJIOTHI. MBIjIa KaK COJIM BBICIITUX KapOOHOBBIX KUCIOT. MOIOIIME CBOMCTBA MbLJIa;

— a30TcoJiepKaIIie COeIMHEHUs (aMUHBI U aMUHOKUCIIOTHI, OCTIKH).

Knaccudukanus 1 0COOCHHOCTH OpPraHMYECKUX peakinid. PeakimonHbie eHTphl. Pagukansl.
[TepBoHayasbHBIE MOHATHUS O TUNIAX U MEXaHU3MAX OPTaHUYECKUX PEAKIIHM.

IIpakTHyeckue 3aHATHS

Pemenne nenodek npeBpalieHU Ha T€HETHYECKYIO CBSI3b MEKIY KJIACCaMHM OpPraHUYECKHX
COCAMHEHUN C COCTABJICHUEM Ha3BAaHWU OPraHUYECKHUX COCAUHEHUH I10 TPUBUAIBHOM WIH
MEXIYHAPOJHOW CHUCTEMATUYECKOM HOMEHKiIarype. Pemenune pacueTHbIX 3amad  IIo
YPaBHEHUAM PEAKIUH C yYaCTUEM OPTaHUYECKUX BEILECTB.

OK 02

Tema 4.3.
Oprannueckue

OcHoOBHoOeE coJepkaHue

10

Teopernueckoe o0yueHue

OK 01
OK 02




BEIIeCTBA B
KU3HEACITCIILH
OCTH 4YeJIOBEKa.
[IpousBoacTBO M
IIPUMEHEHUE
OPTaHUYECKUX
BEIICCTB B
MPOMBIIIIJIEHHOC
TH

buoopranunueckue coequnenus. [lpumenenne u 6uonoruyeckas posib yriaeBoos. OKUcIeHne
YTIEBOJIOB — UCTOYHUK YHEPTHH KHUBBIX OpraHu3MoB. O01acTu MPUMEHEHUSI aMUHOKHUCIIOT.

byHKIIAN
buonoruueckue GpyHKIuM xupoB. Poib opranndeckoil XuMuu B pelieHuu mpoodaeM MHIeBOi

[IpeBpamiennss OenkoB MNUIIM B OpraHu3Mme. buojormyeckue OEJIKOB.

0€30MacHOCTH.
HyxkiienHOBBIE KUCTIOTBI: COCTaB U cTpoeHue. CTpoeHne HyKI€OTHAOB. COCTaB HyKJIEMHOBBIX
kuciot (JIHK, PHK). Posib HyKJI€eMHOBBIX KUCIIOT B )KM3HEACSITEILHOCTH OPTaHU3MOB.

[Ipon3BOACTBO OPraHUYECKHX BELIECTB: IPOU3BOACTBO METaHONA, MepepadoTka HePTH.
[TommaTUEH KaKk KPYMHOTOHHAXKHBIM MPOJYKT XMMHUYECKOrO0 Mpou3BoACTBA. [IprumeHeHue
aTiiieHa. [ Ipou3BOACTBO U IPUMEHEHNE KayuyKa U PE3UHBI.

CuHTEeTMYECKHME W HCKYCCTBEHHBIE BOJIOKHA, WX CTpOEHUE, CBoMcTBa. IIpaktnueckoe
UCIIOJIb30BaHUE BOJIOKOH. CUHTETHYECKHUE MJICHKH: U30JISUA JJI1 TPOBOJIOB, MEMOpaHBI IS
OTPECHEHUS BObI, 3alIUTHBIC MJICHKHU JJIsI aBTOMOOUJIEH, IIIACTBIPH, XUPYPTrUUECKUE MTOBSI3KU.
HoBbie TexHOMOTMM AaNBHEUIIIETO COBEPIIEHCTBOBAHUS MMOJIUMEPHBIX MATEPUATIOB.

Ponb opranndeckoit XuMuu B pelIeHUU MPoOJIeM IHEPreTUUeCcKoi O€30MacHOCTH, B Pa3BUTHH
MEJIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX MCTOUYHHKOB SHEPTUU (AJIbTEPHATHUBHBIC
UCTOYHUKH DHEPTHUN ).

IIpakTHyeckue 3aHATHS

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3alaHUW TIO0 COCTABJICHUIO XHUMHYECKUX pPEaKLUu,
OTpPaXAIOIMX XUMUYECKYI0 aKTUBHOCTh OPraHMYECKUX COEIMHEHHM B PA3IMUYHBIX Cpelax
(IpUPOAHBIX, OMOJIOTMYECKUX, TEXHOTEHHBIX).

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IepP:KaHue (CoAepKaHUe NMPUKJIATHOTO MOTYJIA)

Paznmea 5.

XuMus B ObITY ¥ IPOU3BOJACTBEHHOM AEATEJIbHOCTH Y€J10BEKA

Tema 5.1.

OcHOBHOe coaepxkanue

IIpakTHUyeckue 3aHATHS

OK 01
OK 02
OK 04




XuMmus B ObITY H|DKoJ0rHueckass 0€30MacHOCTh MOCIEACTBUI OBITOBOM M MPOM3BOACTBEHHOHN AEATEILHOCTH OK 07
MIPOU3BOJICTBEH |YEIOBEKA, CBSA3aHHAS C IEPepabOTKOM BEIIECTB; MMOMCK M aHATU3 XUMHIECKOU HH(OPMAITIH 13 IIK 1.1
HOU pa3IMYHBIX HMCTOYHUKOB (HayuyHas W y4yeOHO-HAy4dHas JUTeparypa, CpPeiACTBa MacCOBOU
JEsTeNIbHOCTH  (MH(pOopManuu, cetb IHTepHET U apyrue).
YesoBeKa Keiichl (¢ yuerom Oynyiiell nmpoecCHOHANBbHON JEATENbHOCTH) Ha aHAIU3 MHQOpMaLUH O
IPOU3BOACTBEHHON JESATEIBHOCTH YEJIOBEKAa, CBA3AHHON C MepepabOTKON M IMOJydeHHUEM
BEILIECTB, a TAK)KE C IKOJIOTMYECKON 0€30MMacCHOCTHIO.
Pa3nes 6. UccienoBanue U XUMUYECKHUI aHAIHN3 00bEKTOB OUOChepbI
Tema 6.1 OK 01
OCHOBBI OCHOBHOE COIEPKAHNE IIK 1.1
nabopaTopHO
IIPAKTHKHA B [IpakTHYecKkHe 3aHATHS
NPO(ECCHOHAND (B roHeHne THIIOBBIX PACUETOB MO TEMATHKE SKCIIEDHMEHTA (BBIXOJ MPOLYKTA PEaKIIHIL,
HBIX Macca HaBeCKH, 00bEM PACTBOPUTEIIS).
nabopaTopuAX | OGpaBoTKa JAHHBIX, AHATH3 U OLEHKA MX JOCTOBEPHOCTH (BBLIYMCIICHHE CPEIHETO 3HAUCHHUS
AKCIIEPUMEHTATIBHBIX TAHHBIX, IIOTPEIITHOCTH).
[IpeacraBnenue pe3yabTaTOB SKCIEPUMEHTa B pa3iuuHoi (opme (Tabiuua, rpaguk, OTYET,
JTOKJIaJ, TIPE3CHTAITHS ).
Tema 6.2| OcHOBHOE coep:KaHue OK 01
XHUMHUUECKUI Teopernueckoe o0yyenune OK 02
aHaJIn3 npo0|Knaccuduxarus mpod BOAbI 10 BUIY M HA3HAYEHMIO, UCXOJS M3 €6 XUMHUYECKOro COCTaBa. OK 07
BOJIBI OpranosienTU4ecKue CBOWCTBA (3amax, MPO3PAYHOCTh, I[IBETHOCTb, MYTHOCTb) BO/IBI. IIK1.1

KucnotHocts u mEJI09YHOCTb BOABI. pH CpCAbl U MCTOJLI €C OIIPCACIICHM . KecTkocTh BOJbI U
MCTOALI €€ OIIPCACIICHHA. CYLHHOCTI) MCTOJAa TUTPOBAHMUA.




Bunabl KecTKOCTHM BOJABI (BpeMEHHass W NOCTOsHHAs). KeCTKOCTh BOJbI Kak MpUYMHA
BBINAJICHUSI OCAJKOB WM OOpa30BaHUs COJEOTIOXKEHHM, MMEIOIIMX MECTO B OBITY M Ha
ITPOU3BOJICTBE.

CocrtaB coieil, BBI3BIBAIOIIUX >KECTKOCTh BOJBL. XHMHYECKHE MPOLECCHI, yCTPAHSIOIINE
KECTKOCTh BOJBL. YPaBHEHHUS XHMMUUYECKUX PEaAKIUW, WUIOCTPUPYIOIIUX IIPOLECCHI,
IPOUCXOIAIIME MTPU YCTPAHEHUHU JKECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU
U XUMHU4YecKuMu criocobamu. CriocoObl yCTpaHEHUs! TOCTOSTHHON )KECTKOCTH.

HpaKanecmle 3aHATHUA

Crioco0bl BBIpa)KEHUSI KOHIIEHTPAIMK PacTBOPOB: MAaccoBasi J0Js pacCTBOPEHHOI'O BEILECTBA,
MOJISIpHass W MOJBUIbHAsA KOHLEHTpauuu. Tutp pactBopa. Pemienue npaxkTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha pPacyeT KOHUEHTPALUKU 3arpsA3HAIOLIUX
BEILIECTB U UX CPABHEHHE C MPEIEIbHO JOMyCTUMbIMU KoHUeHTparusamu (IT1K).

CaMocTOSTEIbH
ast paborta

Oprannyeckre W HEOPTaHWYECKHE BEIIECTBA, BXOIIIINE B COCTAaB IMPOIYKTOB IHUTAHUA.
Onpenenenue coctaBa OJIOJ Ha COJEpKaHUE MAKpPO U MHUKPOAJIEMEHTOB. M3yueHwue
MPEIJIOKEHHBIX TIpenoaBaTesieM OJII0[ Ha MPEeIMET XUMHYECKOTO COCTaBa, OMpeeicHHe
JI0JIel OT CyTOYHON HOPMBI MaKpO ¥ MUKPOIJIEMEHTOB B YKa3aHHOM OJTIOIC.

Petienne mpakTUKO-OpUEHTUPOBAHHBIX 33/1a4 MO KYJIMHAPHON TEMATHKE PA3IMYHBIX TUIIOB.
OO6mactu Ha3HA4YeHMS (MPUMEHEHHMSI) ITOYBBI, UCXOS M3 KaUYECTBEHHOTO W KOJUYECTBEHHOTO
cocTtaBa. AHaJIM3 HOPMATUBHON JOKYMCHTAITHH.

Ponp HEOpraHMYecKuX BEIIECTB B KAYECTBE MUHEPAIBHBIX YI0OpEHUH, YIIydIINTEICH MTOYBHI.
CocTraB MUHEPAIBHBIX YAOOPCHUHN U X TIPUMEHCHHE B 3aBUCUMOCTH OT COCTaBa IMOYBHI U €€
Pa3HOBHUIHOCTH. B3anMOCBsI3b cocTaBa y1I00pEeHMIA M MX BJIMSIHUS HA BET€TaTUBHBIE CBOMCTBA
Y MJI0JJOHOIICHUE PACTEHUM.

BrlinonHeHHe TUMOBBIX PAcUeTOB MO TEMATHUKE JIKCMEPUMEHTa (BBIXOJ MPOIAYKTa PEaKIIHH,
Macca HaBeCKH, 00beM pactBopurtessi). OOpaboTka MaHHBIX, aHAJIW3 W OIEHKA UX
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JIOCTOBEPHOCTH  (BBIYMCIICHHE CPEIHETO 3HAYCHHS  OKCIICPUMEHTAIBHBIX  JaHHBIX,
norpemHoctu). [Ipencrasinenue B pazauyHoil opMe pe3ysbTaToB dKCIEpUMEHTa (TadiauIa,
rpaduK, OTYET, TOKIIAJ, MPE3CHTAITHS)

IIpome:xyTouHasi aTTeCTANUA MO JUCHUIINHE (IK3aMEeH)

18

Bcero

144




3. YCJIOBUSA PEAJIMBAIMUA YYEBHOI'O NIPEJIMETA
3.1. Jlas peaqu3anmuM NporpaMMbl y4eOHOro mnpeaMera [0/LKHbI ObITh

NPEeaAYCMOTPEHBI CJICAYIOIHNE ClICHIUAJbHbBIC MOMEIICHUSA .

Kabuner «Xumum» (ayauropusi 4441), ocCHameHHBIH B COOTBETCTBHU C
PHIOKCHUEM 3 OIIOII (https://pgau.ru/sveden/objects/pracspo2p,
https://pgau.ru/sveden/objects/cabspo2p.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu NporpaMmmbl

3.2.1. OcHOBHbIE EYATHbIE W/WJIN 3JIEKTPOHHbIE U3AHUS

Pymsutuc, I'. E. Xumusa : 6a3oBbiii ypoBeHs : yueOHuk / I'. E. Pymsuruc, ©. T
®denpaman. — 2-¢ u3md., ctep. — Mocksa : [Ipocsemnienue, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — TekcT : 3neKTpoHHbIH // JlaHb : 37IeKTPOHHO-OMOIMOTEIHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/473036

3.2.2. JlonoiHUTEIbHbIE HCTOYHUKH

Panenkuii, A. M. Xumus : 6a30BbIii YpOBEHb : TPEHUPOBOYHBIE M IMPOBEPOUYHBIC
paboTel : yueOHoe mocobme / A. M. Panmenxumit. — 2-¢ u3nm., crep. — Mocksa :
[Mpoceemenue, 2025. — 79 ¢. — ISBN 978-5-09-121348-5. — Tekcr : a5ekTpoHHbIH //
Jlausb : anexTpoHHO-OMOMmMoTeunas cucrema. — URL: https://e.lanbook.com/book/473054

3.2.3 DJieKTpoHHbIe 00pa3oBaTe/ibHbIe pecypchl U NMpodecCHOHATbHBIE 0a3bl
JTAHHBIX

[lepedyeHnb SIEKTPOHHBIX O0pPA30BATEIBHBIX PECYpCcOB U MpodecCHOHATBHBIX 0a3
JAHHBIX B COOTBETCTBUU ¢ 11. 6.1 00pa3oBaTeIbHON MPOTrpaMMBbl 10 criernanbHocTH 360201

Berepunapus


https://pgau.ru/sveden/objects/pracspo2p
https://pgau.ru/sveden/objects/cabspo2p
https://e.lanbook.com/book/473036
https://e.lanbook.com/book/473054

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB YYEBHOI'O IPE/IMETA

KoHTpoisib ¥ olleHKa pe3yJbTaTOB OCBOEHHUS YUEOHOro MpeaMeTa PacKphIBAIOTCS
yepe3 AUCIUIUVIMHAPHBIE pE3yJIbTaThl, HANpaBJICHHbIE HAa (POPMUPOBAHUE OOIIUX U
npoecCHOHANBHBIX KOMIETEHIIMI MO pa3fenaM M TeMaM COJEpKaHHUs Y4eOHOTro

Martcpuaiia.
Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTeHIUsI MeponpusTHii

OK 01. Beibupats criocoOsI Tema 1.1-1.2
pEIICHUS 3a/1a4 Tema 2.1-2.2

npodhecCHOHATBHOM Tema 3.1-3.3 Tectnposanne
JESITEIIbHOCTH Tema 4.1-4.3 YCTHBIA ompoc
MIPUMEHUTEIBHO K pa3nuuHbiM | Tema 5.1-5.4 Pemienne pacueTHbIX 337124
KOHTEKCTaM Tema 5.1 Habmonenue 3a xonom

Tema 6.1 BBITMIOJTHEHHSI PAKTUKO-

OK 02. Ucnons3oBaTh Tema 1.2 OPHEHTHPOBAHHEIX 34AHHHA
COBPEMEHHBIC CPEJICTBA Tema 3.1-3.3 llpencrapinenne pesybTaTos
MOKCKA, aHaJIN3a U Tema 4.2, 4.3 TPAKTHHCCKIX 1
uHTepnperanuu napopmanuu, | Tema 5.1 11abopaTopHeIX paboT

U MHPOPMAIMOHHBIE Tewma 6.1 1lposeneHne XHMHIECKOrO
TEXHOJIOTUH TSI BBITIOJTHEHUS JKCIICpUMCHTA
3aja4 npogeccuoHaIbHON Bemomenne
JIeSITeITbHOCTH KOHTPOILHBIX
OK 04. 5.1 pabor 1o

paszienaM AUCLUIUIUHBI
aq)(beKTmiHO OneHka caMOCTOSITENTLHO
B3aMMOJICHCTBOBATL 1 BBITMIOJTHEHHBIX 3a/IaHUHN
Eiiﬁ:ﬁ; B KOJUIEKTHUBE U 3ammrra yaeGHo-
= UCCIIeI0BATEIbCKOTO
OK 07. CopeiicTBOBaTh } Tema 5.1 npoeKTa (¢ yuerom
COXPAHEHHUIO OKPYIKaIOLIEH Tema 6.1 Gy nymeit
Cpelibl, pecypcocOepeKeH IO, MPOheECCHOHATHHOI
NPUMEHSTH 3HaHUs 00 NeATEIHHOCTI)
MSMCHCHUH kiMara, 3ammra penieHus Keic-3aaa4
IPUHIUITBI 0EPEXKINBOTO (¢ yuetom Gynymeii
MpOM3BO/ICTBA, 3(1)(1)6KTI/IBUHO TPODECCHOHATBHO
JIeCTBOBATh B UPE3BbIYAITHBIX NeATEIBHOCTI)
CHTYaLHiIX Brimonnenue 3aganui
K11 $ZM2 2% MIPOMEKYTOUHOM aTTecTallu
Ma 6.
Tema 6.2




S. OHEHOYHBIE MATEPHUAJIBI 110 YYEBHOMY IIPEJIMETY

«XHAMHUA»

OueHouyHble MaTepuainbl IJI MPOBEICHHUS TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH M
MIPOMEKYTOUYHOM aTTeCTAllMi OOyYArOIIMXCS M0 AUCIUIUIMHE, B T.4. B (opMme 3amaHuid
TECTOBOI'O TUIIA, NIPECTABICHBI B [ [punoxennu.
3aiaHusi TECTOBOTO TUIIA MOTYT ObITh MCHOJIB30BAHbBI MPU MPOBEJICHUU TUATHOCTUYECKUX

poLeayp, B T.4. JMarHocTuyeckou padbotsl, B pamkax HOKO.



MHWHUCTEPCTBO CEJIbCKOI'O XO3S1MCTBA
POCCUMCKOU ®EJIEPALINN
denepanbHOE TOCYIAPCTBEHHOE OOIKETHOE 00Pa30BaTEIbHOE
YUPEKICHUE BBICIIETO 00pa30BaHUs
«IleH3eHCKul TOCYJapCTBEHHBIN arpapHbIi
YHHUBEPCUTET

OLHEHOYHBIE MATEPUAJIBI 110 YYEBHOMY IIPE/IMETY

OVIL.12 XUMUA

CrennainLHOCTD
36.02.01 Berepunapus

Ha 6a3e ocHOBHOT0 00111€TO 00pa30BaHUs

KBanupukanus BbINYCKHUKA

Bemepunapuuiii ghenvouep

dopma 00ydYeHHUs — OUHas

Ilensza — 2026



Oo6mue komnerennuu (nanee — OK) u npodeccuonanpupie komnerennuu (panee — [1K) ®I'OC CIIO B cooTHECEHHUH C JIMYHOCTHBIMHU, METANPEAMETHBIMU H

1 IlepeyeHb KOMIETEHUMI ¢ YKa3aHHEM IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUs!

MpeIMETHBIMHU pe3yibTaTaMu 00yueHus 6azosoro ypoBHa (manee — [1P6) ®I'OC COO nmpexncrapneHs! B Ta0IHIIE:

Kon n
HAaHMeEHOBaHMHeE
(opmupyembIx
KOMIIeTeHII Ui

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

JAucunnimHapHbie

OK 01. Beibupats
CTIOCOOBI PEIICHUS
3ama4
npo¢eCcCuOHAIIBHON
JEATSILHOCTH
MPUMEHUTEIHHO K
Pa3IUUHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yjbTaThbl JO/KHBI OTPAYKATD B YaCTH:

TPYAOBOI0o BOCIIUTAHUS:

— TOTOBHOCTbH K TPyZy, OCO3HAHHE LIEHHOCTH MacTEPCTBA,
Tpynomooue;

— TOTOBHOCTb K aKTUBHOH JI€ATEIBHOCTH
TEXHOJIOTHYECKON U COLMAIBHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IUTAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJIHATH TAKyIO JAESITEIbHOCTD;

— MHTEpec K pa3InyHbIM cepam mpodeccnoHanabHOM
NeSITeIbHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN BEIOOP
Oyay1iel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE
YKU3HEHHBIE IJIaHbl;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU.

,}II/ICIII/II[J'[I/IHapHI)Ie pe3yJbTaThbl U J0JKHBI OTPAKATh:

I1P6 01. chopMHupOBaHHOCTH MPEACTABICHUI: O
XUMHUYECKON COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KApTHUHBI
MUPA, POJIM XUMUH B [IO3HAHNU SIBJICHUI IPUPOJBI, B
(OpMHUPOBAHUHN MBIIIICHUS U KYJIbTYPbI IUYHOCTH, €€
(YHKIIMOHATILHON TPAMOTHOCTH, HEOOXOJUMOM /1715t
pELIEeHUs TPAKTUYECKUX 3a1a4 U 3KOJOTUYECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U
IIPUPOIHOMU Cpelie;

I1P6 02. BnageHne cuCTEMO XMMHYECKHMX 3HAHUH, KOTOpas
BKJTIOYAET: OCHOBOIOJIAraI0NINe MOHATHS (XMMAYECKUN
9JIEMEHT, aTOM, 3JICKTPOHHAst 000JI0YKa aToMa, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYIIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEIHHOCTD, CTETICHb
OKHCIICHHSI, XHMUYECKasi CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeleT, (yHKIIMOHATbHAS
TpyIIa, paJnuKall, U30MepHsi, H30MEPbI, TOMOJIOTHYECKHI




MeTanpenMeTnble pe3yJbTaThl J0JKHbBI OTPAKATDL:
OBJ'Ia)IeHI/Ie YHUBEPCAJIbHBIMHU y'leﬁHBIMI/I
NMO3HABATEJbHBIMHU JeliCTBUSIMM:

a) 0a30Bble JOTrHYecKHe JelCTBHSI:

—  CaMOCTOATEIHHO (POPMYITHPOBATH M AKTYaIH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK U OCHOBAHHS
JUTSL CpaBHEHU S, KiTaccu(uKanuu U 0000IeHNS;

—  ONpEeNEeNATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U
KPUTEPHUU UX TOCTHIKCHUS;

—  BBISBIIATH 3aKOHOMEPHOCTH H ITPOTUBOPEUHS B
paccMaTpUBAEMBbIX SIBICHUSIX;

— BHOCHUTB KOPPEKTHUBBI B JCATEIHHOCTbD, OIICHUBATh
COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OIICHUBATh PUCKU
MMOCJICICTBUI IEATCILHOCTH;

— pa3BUBaTh KPEaTHBHOE MBIILICHUE TIPU PEIICHUU
YKU3HEHHBIX TTPOOJIEM.

0) 0a30BbIE HCCIeN0BATEIbCKUE 1€HCTBUA:

— BIaJETh HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKON U
HpOGKTHOﬁ ACATCIbHOCTH, HABBIKAMHU PAa3pCIICHUA
npo0Jem;

— BBIABJIATH NPUYNHHO-CJICACTBCHHLIC CBA3HU U
aKTyaJIM3UPOBaTh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pPEeIICHUSA, HAXOAUTh apTyMCHTBI IS 1OKA3aTCIIbCTBA
CBOMX YTBEpXKIECHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU
peIIeHus;

pAll, TOMOJIOTH, YTJIEBOJAOPOAbL, KUCIOPOI- U
a30TCOJepIKAIINE COCTUHEHUS, OMOIOTUYECKH aKTUBHBIC
BelecTBa (yTrIeBOIbI, JKUPBI, OCIKH), MOHOMED, ITOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIUHEHUS,
KPUCTAJUIMYECKAs PELIETKA, TUIIbI XUMUUYECKUX PEAKIUN
(OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE, K30-1
SHAOTEPMHUYECKUE, PEAKIINH HOHHOTO 0OMEHa), pacTBOp,
3JICKTPOJIUTHI, HEATIEKTPOIUTHI, JICKTPOJIUTHUECKAS
JMCcCoLMaIus, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKON PEaKIUy, XHMHUYECKOE PAaBHOBECHE), TCOPUH U
3aKOHBI (TEOPHS] XUMHUYECKOTO CTPOCHUST OPTaHUYECKUX
BelecTB A.M. byTiepoBa, Teopust 31€KTPOIUTHUECKON
Jcconyanuu, nepuoguyueckuil 3akon /.M. Mennaeneena,
3aKOH COXpaHEHUs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOJIOTMYECKUE CBEIACHUS O
CBOICTBAxX, COCTaBe, MOTYYECHUH U 0€30MaCHOM
MCIIOJIb30BAaHUM BAKHEUIINX HEOPTaHUUECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
JIesITeTbHOCTH YeJIOBEKa;

IIP6 03. chopMUpOBaHHOCTH YMEHH BBISBIISATH
XapaKTepHbIC TPU3HAKY U B3aUMOCBSI3b N3YUCHHBIX
MOHSITUI, TPUMEHSATH COOTBETCTBYIOIINE MOHITHS MTPU
OTMHMCAHUU CTPOCHHS U CBOMCTB HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUI; BBISIBISATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUM C IOHATUSIMU U
MIPEICTABICHHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

I1P6 04. chopMupOBaHHOCTH YMEHHI HCTIOIB30BATh
HAMMEHOBAHUS XUMHYECKUX COETMHEHUN MEXKTyHAPOIHOTO




aHaJII/I3I/IpOBaTB HOJIy'-ICHHBIC B X0I€ peH_IeHI/ISI 3a1a4u
PE3yJIbTaThl, KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;
YMETh IMEPECHOCUTD 3HAHUS B ITO3HABATEIILHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATCIIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX
o0OJacrei;

BbIABHUI'aTh HOBBIC UJICH, HpezmaraTL OpI/IFI/IHaHI)HBIe
MOJIXOJIbI U PEIICHUS;

CTaBHUTb IPOOJIEMBI M 33]1a4H, TOMYCKAIOIINE
albTepHATHBHBIC PEIICHUS.

COK03a TEOPETUYECKON U NPUKIIATHON XUMHUU U
TPUBHAIbHBIC HA3BAHUS BAKHCHUIITNX BEIICCTB (ITHIICH,
alleTHIICH, TIUIepUH, PeHoI, GopManbaeru, yKCycHast
KHCJIOTA, TJIMIMH, yrapHbId Ta3, YIIICKUCIIbII ra3, aMMHaKx,
raiieHasi U3BeCTbh, HeTalleHas! U3BECTh, MUThEBAs COJIA U
JPYTUX), COCTABIATh (POPMYJIbI HEOPTAHUUECKUX U
OpPraHUYeCKUX BEIICCTB, YPABHCHUSI XUMUYECKUX PEAKIINH,
OOBSICHATH UX CMBICIT; TIOATBEPIKIATh XapaKTECPHBIC
XHUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
IKCIEPUMEHTAMU M 3aITUCSMH YPABHECHHI XUMUYCCKUX
peaKkIuii;

I1P6 05. chopMUpPOBAaHHOCTH YMCHHI YCTaHABIINBATh
PUHA]JICKHOCTh U3YUCHHBIX HEOPTaHUICCKUX U
OpPTaHMYECKUX BEIIECTB K ONPE/ICIICHHBIM KJIaccaM U
rpynmnaM COeJIMHCHUN, XapaKTePHU30BaTh UX COCTAB H
BOKHEHIIIME CBOMCTBA; OMPEICIATh BUIBI XUMUYECKUX
CBsI3ei (KOBaJICHTHAS, MOHHAS, METAJUTHYECKAs,
BOJIOPOJTHAS ), TUTTBI KPUCTAITUICCKUX PEIIECTOK BEIIECTB;
KJIACCU(HUITUPOBATH XUMHUYECKUE PEAKIIHH;

I1P6 07. chopMHPOBAHHOCTH YMEHUH TPOBOAUTH pacUeTh
0 XUMUYECKUM (OpMyJIaM U YPAaBHEHUSM XUMHUECKUX
peakuuii ¢ UCMOIb30BaHUEM (PU3UUYECKUX BEITHUHUH,
XapaKTEepU3yIOUINX BEUIECTBA C KOJIMUYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBUS) Ta30B, KOJTUYECTBA
BEIIECTBA; HCIOJIb30BaTh CUCTEMHBIE XMMHUECKHUE 3HAHUS
JUISL IPUHSTHS PEIIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM.




OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE
CpeAcTBa MOUCKa,
aHaIM3a u
HUHTEPIIPETAINH
uHboOpMaUU U
nH(OpPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npoheCCUOHATBLHON
JeSTEITbHOCTH

JINYHOCTHBIE pe3yJjbTaThl JOJKHBI OTPAXKATDL B YaCTH:
HEHHOCTH HAYYHOT'O IMO3HAHUSA:

—  ¢(hOopMUPOBAHHOCTb MUPOBO33PEHHU,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLLECTBEHHOM MIPAKTUKH, OCHOBAHHOI'O Ha
Jajnore KyJiabTyp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MecTa B MOJIUKYJIbTYPHOM MUDE;

— COBEpIIEHCTBOBAHUE SI3IKOBOM U UUTATEIBCKON
KYJIBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXKITY
JIIOABMHU U ITO3HAHUWA MHPA,

— OCO3HaHHUE LIEHHOCTH HAayYHOH AEATEebHOCTH,
TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO U
HCCICO0BATCIILCKYIO ACATCIIBHOCTE HHAUBUAYAJIbHO U B
TpyILIe.

MeTtanpeaMeTHble pe3yJabTaThl J0JIAKHBI 0TPAXKATH:

Ogi1ajeHne YHMBePCAJIbHBIMH YU4eOHbIMH

NMO3HABATEJbHBIMHU JeliCTBUAMM:

B) padora ¢ nHgopmanmeii:

— BIJIaJI€Th HaBBIKAMHM IOJIY4EHUsI UH(POpMALIUU U3
VICTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYLIECTBIISATh IOUCK, aHAIN3, CHCTEMaTU3aLUI0 U
UHTEpIpeTalrio HHPOPMALIUU Pa3TMYHBIX BUJIOB U
bopM npencTaBIeHHS;

— C03/aBaTh TEKCTHI B Pa3JINYHBIX (hOpMATaAX C yUETOM
Ha3zHaueHUs MH(OPMAIMK U 1IeJIeBON ayJUTOPHUH,
BBIOMpAsi ONITUMANIBHYIO (POPMY MPECTABICHUS U
BU3YyaJIU3aIiH;

JucnuninHapHsble (IpeAMeTHbIE) pe3yJIbTaThl U
HOJI’KHBI OTPAKATH:

IIP6 06. BnaneHHEe OCHOBHBIMU METOJAMH HAYYHOTO
MO3HAHUSI BEIIECTB M XUMUUYECKUX SIBJICHHUH (HaOII0IeHNE,
HU3MEpPEHHE, SKCTICPUMEHT, MOJICIIMPOBAHHUC);

I1P6 07. chopMHUpPOBAaHHOCTH YMEHUH ITPOBOINUTH PACUETHI
10 XUMUYECKUM (POpMYJIaM U YPAaBHEHUSM XUMHUECKUX
PEaKIuii ¢ UCIIOJIb30BaHUEM (PU3NYECKHUX BEITUYHH,
XapaKTepU3YIOIINX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMabHbIE YCIOBHS) ra30B, KOJUYECTBA
BEIIIECTBA; MCIIOJIB30BaTh CUCTEMHBIC XUMUYECKHE 3HAHMS
JUTSL IPUHSITHS PEIICHU B KOHKPETHBIX KHU3HEHHBIX
CHUTYAIHsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

I1P6 08. chopMHpOBaHHOCTH YMEHUH IIAHUPOBATH U
BBITOJIHATh XUMHUECKUI SKCIIEPUMEHT (IIPEeBpalCHHS
OpPraHMYECKUX BEILECTB IIPU HarPEBAHUU, MIOTYUYEHHUE
STWJIEHA U U3yYEHUE €T0 CBOMCTB, KAUECTBEHHBIE pEAKLIUU
Ha aJIbJIErUJIbl, Kpaxmall, YKCYCHYIO KUCIIOTY; IeHaTypalus
OCJIKOB TIPY HarpeBaHUHU, IBETHHIC PEAKIIUU OEITKOB;
MIPOBOJUTH PEaKLM HOHHOTO OOMEHa, ONPEENATh CpeLy
BOJHBIX PaCTBOPOB, KAU€CTBEHHBIE peaKkuu Ha cynbdar-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS;, pelliaTh
SKCIIEpPUMEHTAIBHBIE 33/1a4U 10 TeMaMm "MeTamisl" u
"HemeTtanibl") B COOTBETCTBUH C MPaBUIAMHU TEXHUKU
0€30MacHOCTH TIPU 0OPAIEHUHU C BEIECTBAMH U
1abopaTOpHBIM 000PYI0OBAHUEM; TIPEJCTABIATH PE3YIHTATHI
XMMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3alicu ypaBHEHUI




— OLIGHUBATh JOCTOBEPHOCTb, JICTUTUMHOCTD
UH(POPMaIIH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
ATHYECKUM HOpMaM;

— BIIQJICTh HABBIKAMH PACIIO3HABAHHMS U 3AIIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MacCHOCTH
JMYHOCTH.

COOTBETCTBYIOIIUX PEeaKkUuil 1 (POpMyIUpOBATH BEIBOJBI HA
OCHOBE 3THX PE€3yJbTATOB;

ITP6 09. chopMupoBaHHOCTH YMEHHS aHATM3UPOBATH
XUMHYECKYIO0 HH(OPMALIKIO, TTOTy4aeMyI0 U3 Pa3HbIX
UCTOYHUKOB (CpEeACTB MacCcOBOM MH(OPMALIUU, CETh
HHuTtepHet u apyrue).

OK 04. D¢ddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B
KOJIJICKTHBE U
KOMaH/e

JINYHOCTHBIE pe3yjbTaThbl JO/IKHBI OTPAYKATDL B HaCTH:

IrPa)KAaHCKOIr0 BOCIIUTAHUA:

— TOTOBHOCTb BCCTH COBMCCTHYIO JACATCIBHOCTDL B

HHTCPECCAX I'PAKIAHCKOI'O 06H_I€CTB8.;

— YMCHUC B3aUMOJCHCTBOBATH C COLMAILHBIMHU

HHCTUTyTaMU B COOTBETCTBUU C UX (1)}’HKHI/I$IMI/I u
Ha3HAa4YCHUECM.
METaﬂpe}IMeTHLIe pe3yJabTaThbl JOJKHBI OTPAKATDL:

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU
JefCTBHSIMU:

0) COBMeCTHAs /1eAITeJIbHOCTD.

— TIOHMMAaTh U UCIOJI30BATh IPEUMYLIECTBA KOMAaHIHOU U
UHAUBUAYaIbHON paboThI;

— TMPUHUMATH LIEJIM COBMECTHOU JIESITEIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JACHUCTBUSA I10 €€
JOCTHKEHHIO: COCTABJISATh TUIAH JSHCTBUH,
pacrpeensaTh pojau ¢ y4eTOM MHEHH Y4aCTHUKOB
00CyX)aaTh pe3yJbTaThl COBMECTHOM PaOOTHI;

JAucuumimHapHble (IpeAMeTHbIE) pe3yabTaThl H
JAOJIKHBI OTPAXKATh:

I1P6 08. chopmMupoBaHHOCTH YMEHHI MJIAHUPOBATH U
BBITMOJIHATH XUMUYECKHUI SKCIIEPUMEHT (IIPEBpALIICHUS
OpPraHMYECKUX BEILECTB IPU HArPEBaHUU, MTOJTYUYCHHE
STHJICHA U U3yUYEHHUE er0 CBOMCTB, KAUECTBEHHBIE pEaKlun
HAa aNlbJIeTU/Ibl, KpaxMaJ, YKCYCHYIO KHCIIOTY; AeHaTypanus
OeNKOB MPH HAarPEBAaHUU, [IBETHBIC PEAKIINH OEJIKOB;
IPOBOJUTH PEAKIIMM MOHHOT'O OOMEHa, ONPEJEIIATh Cpey
BOJHBIX PaCTBOPOB, KAU€CTBEHHBIE Peakuu Ha cynbdar-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS; pelliaTh
SKCTIIEPUMEHTAIIbHBIC 33/1a4H 110 TeMaM "MeTamibl" u
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIIaMU TEXHUKU
0€30MacHOCTH TMPU 0OPAIEHUHU C BEIIECTBAMU U
1ab0opaTOPHBIM 000PYIOBAHUEM; TIPEJCTABISATh PE3YJIbTATHI
XMMHYECKOI0 IKCIIEPUMEHTa B (hopMe 3aIllucu ypaBHEHUI
COOTBETCTBYIOIIMX PeaKInii U PopMyIMpOBaTH BEIBOBI HA
OCHOBE 3THX PE3YJIbTaTOB.




- KOOpl[I/IHI/IpOBaTL U BBIIIOJHSATH pa60Ty B yCJIOBI/DIX
peaNbHOTO, BUPTYAJILHOTO M1 KOMOMHUPOBAHHOTO
B3aMMOJICHCTBH;

—  OCYIIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE ITOBEICHHE
B Pa3JIMYHBIX CUTYAIUIX, IPOSBISATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU

JeHCTBUSIMU:

r) NpUHATHE ceOsl M APYTrUX JI0dei:

— TPUHUMATH MOTHBBI M apTYMEHTHI JAPYTUX JIFOJICH IpH
aHAJIN3E PE3YJIbTATOB JCATEIHHOCTH;

— TIPU3HABATH CBOE MPABO U MPABO APYTUX JIOJCH Ha
OIIINOKH;

— pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UITUN
JPYTOTo YeIIOBEKA.

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKpYKaroIen Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSITh 3HAHUSI 00
W3MEHEHUU KJIMMaTa,
TIPUHIIHITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3¢ heKTUBHO
JIeiCTBOBAThH B

JIN4YHOCTHBIE pe3yabTaThbl JOJKHBI OTPAYXKATD B YaCTH:
IKOJOI'HY€¢CKOro BOCIMTaHUA:

— ¢c(hOpMUPOBAHHOCTH IKOJOTUUECKON KYIbTYPHI,
MMOHUMaHUE BIUSHUS COIUATEHO-2KOHOMUYECKHUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON M COLIMATBHOMN
Cpelibl, 0CO3HAHUE TTI00aTBLHOTO XapaKTepa
9KOJIOTUYECKHUX MPOOIIeM;

— IUIAHUPOBAHUE U OCYUIECTBIICHUE ACHCTBUI B
OKpPY’KaIoIIeH cpeie Ha OCHOBE 3HAHUS LeJei
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

— AKTUBHOE HENpPUSTHE IEUCTBUI, MPUHOCIIINX BPE.
OKpYXaroIlIeH Cpeace;

JucnuninHapHblie (IpeAMeTHbIE) pe3yJIbTaThl U
HOJI’KHBI OTPAKATH:

I1P6 01. cpopmMupoBaHHOCTH MPEACTABICHUIL: O
XUMHUYECKON COCTABJISIIOLIEN €CTECTBEHHOHAYYHON KAPTHUHBI
MHpa, POJIM XMMUU B TIO3HAHUHU SIBJIEHUH MPUPOIbI, B
(hOopMHPOBAHUM MBIIIJIEHUS U KYJIbTYPbI JIMYHOCTH, €€
(yHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOIUMOM 15t
pelIeHrs MPaKTUUYECKUX 3a/1ad U SKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MPUPOIHON CpeeE;

IIP6 10. chopmupoBaHHOCTH YMEHH COOIIOIATH MPaBUIA
HKOJIOTHYECKH 11e7IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYZOBOM JAEATEIBHOCTH B LIEIISIX COXPAHEHUS CBOETO




YpE3BbIYANHBIX
CUTyaIUAX

— YMEHHE IPOTHO3UPOBATH HEOJIATONIPUSTHBIC
9KOJIOTUYECKHE MTOCICACTBUS MPEANPUHUMACMBIX
JIEUCTBUI, IPEIOTBPALIATh UX;

—  pacIIMpeHue OMbITA AEATESILHOCTH YKOJIOTHICCKOM
HaIpaBJICHHOCTH.

MeTanpeaMeTHble pe3yabTaThl J0JKHbI 0TPAXKATh:

Ogiagenne yHMBepPCAJIbHBIMH YU4eOHbBIMH
NMO3HABATEJLHBIMU JeliCTBUAMM:

B) padora ¢ undopmanmeii:

— HCIIOJIb30BaThb CPCACTBaA I/IH(bOpMaI_II/IOHHBIX n

KOMMYHI/IKaIlI/IOHHI)IX TCXHOJIOFI/Iﬁ B peHICHI/II/I
KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX n OpFaHI/I3aHI/IOHHI)IX
3aja4 ¢ co0Ir0IeHneM TpeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PECypCOCOepeKeHUs,
MPABOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAITHOHHON
0€30IaCHOCTH.

3I0POBBS U OKPY’KAIOLIEH IPUPOTHOMN CPEJibl; YUUTHIBATh
OIaCHOCTb BO3JCHCTBUS HA KUBBIE OPraHU3MBbI
OIIPEJIEIICHHBIX BEIECTB, IOHUMAasl CMBICII ITIOKA3aTENs
MPEIETbHON TONYCTUMONW KOHIEHTPALIUH.

IIK 1.1. Kontpois
CaHUTAPHOTO U
300TUTMEHUYECKOTO
COCTOSIHUSL 0OBEKTOB
KUBOTHOBOJICTBA U
KOPMOB.

- YMCHHEC IIPOTrHO3UPOBATH He6J'IaFOHpI/I$ITHBIe
9KOJIOT'MYCCKHUE MOCICACTBUS IPCAIIPUHHUMACMBIX ,I[CI‘;ICTBHP'I,
npeaoTBpallaTh Ux;

- paClipCHUC OIIbITA ACATCIbHOCTHU 3KOJOTIYECKOI
HAIIpaBJICHHOCTH;

- OBJIaICHUEC HaBbIKaMH y‘-IC6H0-HCCHCHOB&TCHLCKOﬁ,
HpOCKTHOfI 1 COLMaIbHOMN ACATCIIBHOCTH,

- YMETb IIPOTHO3UPOBAThH, AHAIU3UPOBATH U
OIICHUBATH C MO3UIIUH IKOJOTHYECKON OE30IaCHOCTH
MOCTIEACTBUSI OBITOBOI M MPOU3BOJICTBEHHOM NEATENbHOCTH
YeloBeKa, CBI3aHHOM C mepepadOTKON BEIIEeCTB;
HCMOJI30BATh MOJIYYEHHbIE 3HAHUS JIJI IPUHSTHUS
TPAMOTHBIX pEIIeHUM POOIEM B CUTYAIIHIX, CBSI3aHHBIX C
XUMUCH;

- YMCTb OCO3HABaTh OIMMACHOCTH BO321€I>1CTBPI$I Ha JKUBBIC
OpTraHHU3MBbI OIIPECACIICHHBIX BCIICCTB, TIOHUMAA CMBICJI
IIOKa3aTeiid HpeHCHBHOﬁ HOHYCTHMOﬁ KOHICHTpaluu, 1
MOsACHATH Ha IIpUMEpax CITIOCOOBI YMCHBIICHUA U




MPEIOTBPALLECHHS UX BPEAHOTO BO3AEHCTBUS HA OPTaHU3M
YEJI0BEeKa.




2 OueHouyHbie MaTepuaJbl o AucuuivinHe «OYIL12 Xumusa»

2.1 OueHo4YHbIe MATEPHUAJIBI TECTOBOI0 THIIA

Taomuma 2.1 - 3aganusa TeCTOBOrO THUIIA

Ne Texcr 3aganus BapuanTsl 0TBETOB IIpaBunbHbII Kon Cemectp
n/n OTBET KOMITCTEHIINU
1. 3ajaHue 3aKPHITOTO0 THIIA HA YCTAHOBJIEHHE COOTBETCTBUS
WucTpykius (ciieHapuid BBITOHEHUS):
1. BaumaTenbHO POYUTaTh TEKCT 3aJaHUs U MOHATh, YTO B KAYECTBE OTBETA OXKUIAIOTCS TaphI 2JIEMEHTOB.
2. BanMarenpHO pouuTath 00a CIHCKA: CIIUCOK 1 — BOMPOCHI, YTBEPKACHUS, (PaKThI, HOHATHUS | T.J.; CHUCOK 2 — YTBEP)KICHHS, CBOMCTBA OOBEKTOB U T.I.
3. ConocTaBuTh 3JI€MEHTHI CITUCKA | ¢ 3JIeMeHTaMu CHCcKa 2, chOpMHUPOBATh aphl AJIEMEHTOB.
4. 3anucath nonapHo OYKBBI ¥ HUGPHI (B 3aBUCUMOCTH OT 33/1aHUs1) BapuaHTOB oTBeTa (Hanpumep, Al win b4)
1. | YcraHOBHTE COOTBETCTBHE MEXIY BEIICCTBOM U KIIACCOM: 1.Kucnora A2B1C3D4 OK 01 1
A) NaOH 2.OcHOBaHUE
B) HCI 3. OCHOBHBIN OKCHJL
C) Cao 4., KUCIIOTHBIN OKCHIL
D) SO3
2. | YcTaHOBHTE COOTBETCTBHE MEX/ly HA3BAHUEM COSIIUHEHHS U €ro KJIACCOM:! 1. Ankanuen A2B3C4D1 OK 02 2
A) IIpoman 2. Ankan
B) Ilpoen 3. Anken
C) IIpormu 4. ANKvH
D) IIponaguen
3. | YcTraHOBHTE COOTBETCTBHE MEKIY OKCHIIOM H €r0 XapaKTepoOM: 1. KucnoTHsrit A4B2C3D1 OK 04 1
A) CO 2. OCHOBHBI
B) Na:O 3. AMdoTepHbIit
C) ALOs 4. Heconeo6pasyouuii
D) SOs
4. | YcTaHOBUTE COOTBETCTBHE MEXIY HA3BAHUEM COCTUHEHUS M €r0 KIIACCOM: 1. Anpgernng A3B4C2D1 OK 07 2
A) DrtaHon 2. Keron
B) Ykcyc 3. Ciupt
C) Aueron 4. KapbonoBas kuciora

D) ®opmanbsaerua




YcTaHOBUTE COOTBETCTBUE MEKIY PEAKLUEN U €€ TUIIOM:
A) 2Hz + Oz — 2H-0

B) Cu+2AgNO; — Cu(NOs): + 2Ag

C) CaCOs — CaO + CO:

D) NaCl + AgNO; — AgCl] + NaNOs

Peakmus coenmHeHMS
Peakius 3aMenenus
Peakuust paznoxxeHus
Peakius oOMeHa

HownpE

A1B2C3D4

MK 1.1

2. 3analme 3AKPLITOI0 TUIIA HA YCTAHOBJICHHUE NMMOCJAECA0BATECJIbHOCTH

WucTpykius (cuieHapuid BBITOJTHEHUS):
1. BHUMATENIEHO MPOYUTATH TEKCT 3aIaHUs U MOHSATH, YTO B KAYECTBE OTBETA OXKHJIAETCS MOCIIEI0BATEIIBHOCTD AJIEMEHTOB.
2. BuumarennpHO IMpOYUTaTh NPCAIOKCHHBIC BaApUAHTBI OTBETA.

3. TTocTpouTh BEpHYIO MOCIEIOBATEIEHOCTh U3 MPENIOKEHHBIX 3JIEMEHTOB.

4. 3anucath OyKBBI/TUQPHI (B 3aBUCUMOCTH OT 33/1aHUsI) BApUAHTOB OTBETA B HY>KHOH MOCIIEIOBATENBHOCTH Oe3 MPOOEIoB U 3HAKOB MpenuHanus (Hanpumep, BBA

umu 135)

1. | Pacnonoxxute XUMHUYECKUE JIEMEHTHI B MOPSIKE YCUICHHUS METaJUIM4ecKux | 1) repmanuit 231 OK 01
CBOMCTB COOTBETCTBYIONIMX KM MPOCTBIX BELIECTB. 3alUIIUNTe HOMeEpa | 2) yriiepon
BBIOPAHHBIX 2JIEMEHTOB B COOTBETCTBYIOIIEM HOPSLIKE. 3) KpeMHHii

2. | Pacnonoxure XUMUYECKHUE DIIEMEHTHI B IOPSIKE YBEJIHYCHUSI UX aTOMHOTO 1) xnop 312 OK 02
paauyca. 3anuiIuTe HOMEpa BEIOPaHHBIX JIEMEHTOB B COOTBETCTBYIOIEM 2) 6pom
MOPSIKE. 3) drop

3. | Pacnonoxure XUMUYECKUE JIEMEHTHI B TIOPSAKE YMEHBIICHUS 1) cypema 312 OK 04
JIEKTPOOTPHULATEIFHOCTH. 3alUIINTE HOMEpA BHIOPAHHBIX AJIEMEHTOB B 2) MBIIIBSK
COOTBETCTBYIOIIEM IMOPSIKE. 3) docdop

4. | Pacmonoxute XUMUIECKUE SJICMEHTHI B MOPSIKE YCHICHHUS KHCIOTHBIX 1) amomMuHAR 123 OK 07
CBOHCTB MX BBICIIMX OKCHJIOB. 3allMIINTE HOMEPA BHIOPAHHBIX HJIEMEHTOB B 2) KpeMHHUH
COOTBETCTBYIOIIEM TOPSIIKE 3) docdop

5. | Pacnonoxure XUMIYECKUE HIIEMEHTEI B TOPSAKE YCHIICHUS 1) Temmyp 132 K 1.1
HEMETaJUIMYECKUX CBOWCTB COOTBETCTBYIOMINX UM MPOCTHIX BEIECTB. 2) cepa
3anumuTe HoMepa BIOPaHHBIX DJIEMEHTOB B COOTBETCTBYIOIIEM MOPSIIKE. 3) cenen

3. 3aI[aHI/le OTKPLITOIo THIA C Pa3BEPHYTHLIM oTBEeTOM/ 3agada

WHctpykuus (cueHapuil BHIIOTHEHHS):

1. BHUMaTENBbHO MPOYUTATE TEKCT 3a/laHUS U MTOHATH CyTh BOIIpOCA.
2. [IpogymMarts JIOTHKY ¥ TIOJTHOTY OTBETA.

3. 3anmcaTh OTBET, UCIOJB3YS YETKHE KOMIAKTHBIE (JOPMYIIUPOBKH.
4. B cnyuae pacueTHOM 3a7a4y 3al1CATh PEUICHUE U OTBET




1. | Atom —370... 3JIEeKTPOHEUTpaTIbHASL OK 01
qacTHuia, cocrosaias
U3 HOJO0KUTEIBHO
3apsHKEHHOrO sApa U
OTPULIATEIBLHO
3apsKEHHBIX
DJIEKTPOHOB.

2. | Momnekyna — 370... rpyImIia aTOMOB, OK 02
COETMHEHHBIX
MeXTy COOO0H,
KOTOpasi MOXKET
CyILIECTBOBAaTh
CaMOCTOATCIIBHO

3. | IIpoctoe BemecTBO — 3TO. .. BEIECTBO COCTOSIIEE OK 04
73 aTOMOB OJTHOTO
XUMHYIECKOTO
JJIEeMeHTa

4, | XUMHAYECKUN JIIEMEHT — 3TO... BHJ] aTOMOB C OK 07
OJIMHAKOBEIM 3apsiIoM
aapa

5. | Xumuueckas popmyna — 3710... 3aIUCh, MK 1.1
MOKAa3bIBAIOIAsl COCTAB
BEIIIECTBA C TIOMOIIBIO
CHMBOJIOB M HH/IEKCOB

4. 3axaHusi OTKPBITOr0 TUNA ¢ KPATKMM OTBETOM/ BCTABUTH TEPMMH, CJI0BOCOYETAHHUE. . ..., JONOJHUTH NpPelJI0KeHHOe

WucTpykus (cieHapuid BHITOJHEHUS):

1. BHumaTenbHO POYUTATh TEKCT 3aaHMI U TIOHATH CYyTh BOIIPOCA.

2. [IpogyMath JOTUKY ¥ TIOJTHOTY OTBETA.

3. 3anucaTh OTBET B BUJI€ TEPMHHA, CJIOBOCOUETAHHUS ....., JOMOJHUTh MPEAT0KEHHOE

1. | comu ... KHCIIOTHI Ha3bIBAIOTCS KapOOHATAMH. YTOJIbHOU OK 01

2. | rpynma —COOH Ha3zbIBaeTcs ... U XapaKkTepHa JUIsl KUCIOT KapOOKCHIIbHOM OK 02

3. | OCH30JI OTHOCHTCS K KJIACCY ... YTICBOAOPOIOB apOMaTUUYECKUX OK 04




4. | Peakuusi MpUCOETUHEHNUS ... K HENPEACIbHBIM YTIIEBOJOPOJAM HAa3bIBACTCS BOJOpOJa OK 07 2
THIPUPOBAHUE.

5. | BemecrBa, mMerommue OJMHAKOBBIA COCTaB, HO pPa3HOE ..., HA3BIBAIOTCSH CTpOCHHUE TIK 1.1 1
H30MepamMmu

5. 3aganns KOMOMHHPOBAHHOTO THIIA C BHIOOPOM OTHOI0/HECKOJIbKHX MPABHJIBHOT0 0TBETA U3 MPENJI0:KEHHBIX € MOCIEAYIONAM 00bSICHEHHEM CBOEr0
BbIOOpa

WucTpykius (cuieHapuid BBITOJTHEHUS):

1. BHMMaTENbHO MPOYUTATh TEKCT 3aJaHUs M [IOHATH CYTh BOIIPOCA.

2. IlpogyMatp JOTUKY ¥ HOJTHOTY OTBETA.

3. 3anmcaTs HOMEp NPABUIIBHOTO OTBETA WM HOMEPA NMPAaBUIILHBIX OTBETOB 0€3 MPOOEIIOB U 3aISThIX (B 3aBUCUMOCTH OT 3a[JaHus1) U JaTh 000CHOBaHME, UCIOIb3YS
YEeTKHE KOMITAKTHBIE (DOPMYIMPOBKH.

1. | Kakoii snemMeHT pacmnonoxeH B 3-M mepuone, VI rpynme, riaBHO# | 1. A3ot 3. obocHOBaHMeE: OK 01 1
noarpynme? 2. Kucnopon [lepuon — 310 HOMEDP YPOBHS
3. Cepa 3JEKTPOHOB.  3-H  mepuon
4. Cenen 03HA4YaeT, YTO y 3JIEeMEHTa TPU

3IEKTPOHHBIX cnod. VI rpynna
— IeCThb 3JIEKTPOHOB Ha
BHEIIIHEM YpOBHE. Peub UIET 0

cepe.
2. | Kakoil Tun xumMu4eckoii cBsi3u B MosiekyJe xyopa (Clz2)? 1. Nonnas 4 obocHOBaHUE: OK 02 2
2. Merannuueckas Xmop —  Hemertawi. B
3. KoBaneHnTtHas mossipHast moutekyie Clz 1Ba 0IMHAKOBBIX
4. KoBasienTHas aToMa  COEIWHEHBI  OOIIeH
HETOJsIpHAs nmapoit 37exTpoHOB. Tak Kak
AJEKTPOOTPUIIATETLHOCTh Y
HHX OJMHAKOBA, oOmas
AJIEKTPOHHAS TIapa HEe CMEIIeHa
— CBSI3b KOBaJICHTHAs
HETIOJISIpHAS.
3. | Kakoe BemiecTBo SBISETCS TOMOJIOTOM MeTaHa? 1. Ortan 1 obocHOBaHwUeE: OK 04 1
2. OtuneH ['omonoru — BemecTBa 0JTHOTO
3. Anerunex KJ1acca C IMoX0XKeH CTPYKTYpOH u
4. benzon pasnuyaronecs Ha OAHY HIIH

HeckobpKo rpym —CHa—.
Meran (CH4) u atan (C2Hs) —
ankanbl, orsinyarorcs Ha —CHa—.




Uro obpa3zyercs npu mosHOM cropannu MetaHa (CHa) B kucmopone?

1. Yraepon u Bomopona
2. YTIIeKUCabIi Ta3 1 BOJa
3. Oxcup yrnepona(ll) n

2 000CHOBaHME:
[TomHOE CcTrOpanue YTIIeBOIOPOIOB
HAET TI0 CXeMe:

BOZOPOJI CH4 + 202 — CO2 + 2H20
4. YKcycHasl KUCIOTa Brigenstorces yriekucislii ras
(CO2) u Boma (H20).

OK 07

Kakoii u3 NEPCHYUCITICHHBIX MMPOLECCOB — MPUMEP (1)H3I/I‘IGCKOFO SIBIICHUS?

1. l'openue cBeun

2. PxxaBnenue xenesa
3. [InaBnenune npaa

4. CkrucaH#e MOJIOKa

3 obocHOBaHue:

®duznyeckoe sIBICHUE — 3TO
N3MEHEHHE arperaTHoOro
cocTOsTHUS WU PopMEI Oe3
00pa30BaHKsI HOBBIX BEILECTB.
[TmaBnenne meaa (H2O(TB) —
H>0(x)) — ¢pusmueckuit
nporecc.

K 1.1




2.2 OueHOYHbIE MATEPHUAJIBI VISl TEKYLIEr0o KOHTPOJIS

Texymuii KOHTPOJb YCIIEBAEMOCTH SIBIISIETCS 0053aTEIHHON YacThI0 BHYTPEHHEN CHCTEMBI OT[CHKH
KadyecTBa OCBOCHUS 0OydaromuMucs o0pa3oBaTeIbHOM MporpaMMbl. TeKyIIUi KOHTPOIb YCIEBaEMOCTH
MPOBOJMTCS B paMKax W3y4YCHHUs IUCLUUILUIMHBI B TEUEHHE ceMecTpa. BHIBI OLIEHOYHBIX MaTepHajoB,
(hOpPMBI KOHTPOJIS, TEMBI ¥ TpadHK ONPEAEIIICTCS MeAarornIeCKiuM paOOTHHKOM.

2.3 TunoBble BONPOCHI JJISI IPOMEKYTOYHOM aTTeCTALUMN

Bonpocsl a5 npoMexkyTouHoi atrrectanuu (aud@epeHupoBaAHHBIN
3a4eT) 1o onenke oceoenusi komnerenuuu OK 01 (2 cemectp)

1. OcHOBHBIC MIOHATHUS U 3aKOHBI B XUMHUH (aTOM, MOJICKYJIa, XUMUUECKast
peaxiysi, OTHOCUTENbHASL aTOMHAs U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BELIECTBA,
MOJIAPHBI 00BEM T'a30B).

2. CoBpemeHHast Teopus CTpoeHusa atoma. [IpaBuna, B COOTBETCTBUU
C KOTOPBIMHU TPOMCXOJUT 3aIlOJHEHUE 3JECKTPOHHBIX OpOUTAaJIell aTOMa B
OCHOBHOM COCTOSIHMHU. V30TOTIBI.

3.  Ilepumommueckuii 3akoH J1.11. Menneneesa, COBpeMEeHHas TPAKTOBKA
U GU3HYECKUI CMBICT IEPUOJIMYECKOTO 3aK0Ha, Pritocodckoe 3HaUCHUE.

4.  CBoiicTBa aTOMOB 3JIEMEHTOB (3JIEKTPOOTPHUIATEIBHOCTD,
BOCCTaHOBUTEIbHBIE (METAUIMYECKHE) CBOMCTBA, OKUCIUTEIbHBIE
(HEeMeTaNTMYeCKHUe) CBOMCTBA, AaTOMHBIN PainyC, OKUCIUTENIbHbBIE 1
BOCCTaHOBUTEJIBHBIE CBOMCTBA COOTBETCTBYIOIIUX OKCUIIOB U THIAPOKCUIOB,
KHCJIOTHBIE CBOMCTBA JIETYUYHUX BOJAOPOJHBIX COCAMHEHUH).

5. Twunel xumnueckux cBszeit (MoHHas1, KOBaJIEHTHAs NOJISIpHAsS U
HETOJISIpHAsA, METAJUTMUECKas ), UX XapaKTepUCTUKA, CIIOCOObI MX 00pa30BaHMUs.

Bonpocsl st mpoMexyTroyHod arrecrauuu (auddepeHumupoBaHHbIi
3a4eT) 1o ouenke ocsoenusi komnerenuuu OK 02 (2 cemectp)
1. Crenenp oxkucinenus. [IpaBuna, cormacHO KOTOpPBIM OHA
OIPENEIIACTCS.

2. PacTtBOopbl 1 aucnepcHblie cuctembl. OnpeneneHne MaccoBOM 10U
pacTtBopa.

3. OCHOBHBIE MOJIOKEHUS TCOPUU EKTPOITUTUUECKON TUCCOIUALIUY.
CuitbHBIC 1 clTa0bIe AJICKTPOJIUTH. CTeNeHb JUCCOITMAINK, KOHCTAaHTa
JTUCCOIMAIHH.



4.  Oxcupapl. Knaccudukanus, XuMU4ecKre CBONCTBA.

5. OcHoBanus u amdoTepHbIe ruApoKcuibl. Knaccudukarmsi,
XUMHUYECKUE CBOUCTBA.

Bonpocsl pisi mpomexyrouHoi arrecranmun (auddepeHunpoBaHHbII
3a4eT) 1o onenke oceoenusi komnerenuuu OK 04 (2 cemectp)
1. Heopranuueckue kucnotsl. Kimaccuduxarms, Xumudeckue cBOCTBa

2. Comm. Knaccudukanus, XuMAYECKHUE CBOMCTBA.

3. Juccoumanusa Boasl. MoHHOE Tpon3BeneHue Boabl. BoaopoaHbIi
[I0KAa3aTelb.

4.  OKHCIUTETHLHO- BOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTENN U
BoccTaHoBUTENH. [Iporiecchl OKucaeHus: U BOCCTaHOBJIeHUS. MeTo
AJIEKTPOHHOIO OanaHca

5. Teopus cTpoeHust oprannueckux coeanHenui A. M. bytieposa.
Byl v moaBuAbl K30MEPUN OPTAHUYECKUX COCTUHEHUN.

Bonpocsl a1y mpoMexyTouyHoM arrectauuu (auddepeHunpoBaHHbII
3a4eT) 1o ouenke oceoenusi komnerenuuu OK 07 (2 cemectp)
1. IlomydeHHe U XMMHYECKHE CBOKMCTBA AJIKAHOB.

2. IlomyuyeHue M XMMHUYECKHE CBOMCTBA AJIKEHOB.
3. IlomydeHue M XMMHYECKUE CBOICTBA alleTUIICHA.
4. TlomydeHue U XUMHUYECKHE CBOMCTBA APEHOB.

5. ITlosyuyeHWe ¥ XUMUYECKHUE CBOMCTBA MPEACIbHBIX OJJHOATOMHBIX
CITUPTOB.

Bonpocsl gy mpoMexyToyHoM arrecrtauuu (auddepeHumpoBaHHbII
3a4eT) 1o oueHke oceoenusi komnerenuuu IK 1.1 (2 cemectp)
1. 1.TlomyyeHue U XMMHYECKUE CBOMCTBA ATUJIEHINIMKOMA. [lomyuenue

U XUMHUYECKHE CBOWCTBA IJIULIEPUHA.
2. TlomydeHue u XMUMHUUYECKHE CBOWCTBA OHOATOMHOTO (heHoIa.

3. IlomydeHne M XMMHYECKHE CBOMCTBA MPENEIBHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT.

4. JKupsl. CocraB, cTpoeHUE, CBOMCTBA.

5.  Yranesonbl. Knaccudukanus yrnesogos. CTpoeHHUE TITIOKO3bI.

6. HonyquI/Ie 1 XMMHUYECKHE CBOMCTBA aMMHOB U aMHUHOKMCJIOT



