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PA3PABOTYHK:

Awmocosa HOnus BanepreBna— npenogasarens KPY Kotnacckoro ¢pummana ®IBOY BO «'YMP®d
umenHu aamupana C.O. Makaposa»

Pabouas mporpamma  obmeoGpasoBarenshoro  yueGHoro mnpeamera BYIL04  Xumus
pa3paboraHa B COOTBETCTBHHM ¢ (e/lepaibHBIM IoCyAapCTBEHHbIM 06pPa30BATEbHBIM CTAHAAPTOM
COO, yreepxnennsmv [Ipukasom Munncrepersa oGpasosanus u Hayku Poccuiickoit denepaiuu ot
17.05.2012 Ne 413 c wu3MEHEHHSMH M JONONHEHHAMH, OelepatbHBIM TIOCYIapCTBEHHBIM
00pa3oBaTE/IbHBIM  CTAHAAPTOM CPEAHEro NpodecCHOHATBHOrO 00pasoBaHHA, YTBEPIKICHHBIM
nprkazoM Munucrepera npocsemenus Poceniickoit ®enepanun ot 2 aexabpsa 2020 r. N 691, mo
cnemuansHocTr 26.02.03 Cynososkaenue, mpuMepHOR paboueit nporpammoii 0611eo6pa3oBaTebHOI
JMCLHMILTHHBL U151 TPOGEeCCHOHATIBHBIX 00pa3oBaTeNbHbIX opranusamuii u [TonoxeHneM 06 OCHOBHOI
obpascsatesLiiol MporpaMme — nporpamMme MoArOTOBKH CIENHANUCTOB cpeaHero 3sena (ITpukas Ne
1034 or 31.08.2021r.), ¢ yuérom Crparerun pasBuTHs BocnuTtanus B Poccuitckoit ®epepanun Ha
nepuon 1o 2025 roxa.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI

OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEJMETA
«BYIL.04 XUMMUS»

1.1. Mecto yuyeOHOro mpeamMera B CTPYKType OCHOBHOH npodeccnoHaIbHOI
o0pa3oBaTeJIbHOM MPOrpPamMMbI

Oo6meobpazoBarenbublil  yueOHbIl npenmer «bYIL.04 Xumus» sBisgercs o0s3aTeNbHON
4acThI0 00I1Ie00pa3oBaTENBbHOTO IMKIa oOpa3zoBarenbHOM mporpammbl CIIO B COOTBETCTBHM C
®I'OC CIIO no cneunanbaoctu 26.02.03 CynoBoxaeHHeE.

1.2. llesqin u nu1aHUpYyeMble Pe3yJIbTAThl OCBOCHHA Y4eOHOI0 nmpeaMeTa:
1.2.1. Henu wu 3aga4m y4eOHOro nmpeamera

Conepxanne mporpamMMmbl 001eo0pa3oBaTenbHOro ydeonoro npeamera «bYIL.04 Xummusy»
HANpaBJICHO HA JOCTM)KEHUE PEe3yJbTaToOB €€ M3y4eHHs B COOTBETCTBUU ¢ TpeboBaHusMu PI'OC
COO c yuerom npodeccronansuoit HanpaBieHHocTd PI'OC CIIO wu neneii u 3axay:

- (dopmupoBaHHe y OOYYAOIIMXCS TPEACTABICHUS O XHUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPAa KaK OCHOBBl TNPUHATHSA pELIEHUH B JKU3HEHHBIX U
MPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOI'O ITOBCICHHUA B HpHpO,Z[HOﬁ cpeac.

3agaun:

- chopMHpOBaTh IMOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHsI XUMHUYECKHX MPOIECCOB H
SABJICHUA B OKpYXKawled cpene, I[EIOCTHOM HAyyHOM KapTUHBI MHUpPa, B3aWMOCBSI3U U
B3aMMO3aBUCUMOCTU €CTCCTBCHHBIX HAYK;

- pa3BUTh YMEHHUS COCTaBJIATH (QOPMYJbl HEOPraHUYECKUX M OPraHUYEeCKHX BEIIECTB,
YpaBHEHHMsSI XMMUYECKMX pEaKIMid, OOBACHATb UX CMBICI, HWHTEPIPETHPOBATH PE3yJIbTaThl
XUMHYECKHUX IKCIEPUMEHTOB,

- C(l)OpMI/IpOBaTI: HaBbIKKM MPOBCIACHUSA HpOCTCﬁHIHX XUMHUYCCKUX OSKCIICPUMCHTAJIbHBIX
WCCJICIOBAaHHUI C COOIOJICHUEM TPaBMII OE30MaCHOTO OOpAIlEHUs C BEIIECTBAMH U JIA0OPATOPHBIM
o0opynoBaHueM;

- pa3BUTh yMEHHS HCMOJIb30BaTh HMH(OPMALMIO XMMHYECKOrO XapakTepa M3 pazIudHbIX
WCTOYHUKOB;

- chopMupoBaTh YMEHUSI MIPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIbHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB,;

- copmupoBaTh NOHUMaHUE 3HAYUMOCTHU JOCTHKEHUN XUMUYECKOW HayKU U TEXHOJIOTHH TS
pa3BUTHS COIMATIBHON U IPOM3BOICTBEHHOM cep.

1.2.2. IInanupyemblie pe3yabTaTbl OCBOCHHSI 0011€00pPa30BATEIBHOI0 yY4eOHOr0 mpeaMera B
coorBercTBMU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue yueOHbIi npeamer umeet npu ¢popmuposanuu u pazsutuu OK u ITK
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Pas3siInYHbIM
KOHTCKCTaM

K

B wactu TpymoBOro BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
TPYIOTIOOHE;

- TOTOBHOCTDL K aKTUBHOM JEATEIbHOCTH TEXHOJOTMYESCKOM
n COLMAILHOU HaIpaBJIEHHOCTH, CITOCOOHOCTD
WHUITUHPOBATH, TUTAHUPOBATH u CaMOCTOSTEIILHO
BBITIOJTHSITh TaKYIO JACSITEIHHOCTD;

- UHTEpeC K pa3NU4HBIM cdepam MpodhecCHOHATbHON
JeITEIbHOCTH.

OBnaznenue YHHUBEPCATHHBIMU
MO3HABATEIbHBIMU JCHCTBUSIMH:

a) 0a30BbIC JJOTUYCCKHE JICHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh M aAKTYaIM3UPOBATH
npo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU OCHOBAHUS
JUTSL CpaBHEHUS, Kitaccuukau u 00001eHus;

- ONPEACNSATh e ACSITeIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIBIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJAbTAaTOB IEJNISIM, OIICHUBATh PUCKH
MOCJIEACTBUH JeITECIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHE TMPH PEIICHUU
YKU3HEHHBIX TTPo0JIeM,;

0) 6a30BbBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

- BJIaJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKOW U
NPOEKTHON  JEATEIbHOCTH, HAaBBIKAMH  pa3peIICHUS

y4eOHBIMU

IPOTUBOpEUHs] B

- BJIQJIETh CHUCTEMON XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATraloIfe MOHATUS (XUMHUYECKUH »BIIEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-37IeKTpOHHBIE OpOUTAIIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS, XUMHYecKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIIePOTHBIHA
CKeleT, (yHKUMOHANbHAsg TpyIIa, paaudKal, H30MepHs,
M30MEpbI, TOMOJIOTHYECKUU psAll, TOMOJOTH, YTIE€BOAOPOJBI,
KHCIIOPOJI- W a30TCOJEp)KALIUe COECTUHEHUS, OHOJIOTrMYECKH
aKTUBHBIC BelIecTBa (YTJEBOMBI, J>KHPBI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS, KPUCTAJUIMUECKasi PEIIeTKa, THUIbl XUMHUYECKUX
peakuui (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHAOTEPMHUUYECKUE, pEaKIUh HMOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEAJIEKTPOJIUTHL, JEKTPOJIUTUYECKAs
JTUCCOLMAIUs,  OKUCIUTENb, BOCCTAHOBHUTENb,  CKOPOCTh
XUMHUYECKON peakluu, XUMUYECKOE pPaBHOBECHUE), TEOPUHU H
3aKOHBI  (TEOpUST XUMHUYECKOTO CTPOSHUS OPTaHUYECKUX
BemiecTB  A.M.bytiepoBa, TeopHs  BIEKTPOIUTHYECKOMN
ayccounanuu, nepuoguyeckuit 3akon .M. MenneneeBa, 3akoH
COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK
XUMHH, (AKTOJIOTMYECKHUE CBEICHUS O CBOWCTBAaX, COCTaBe,
MOJIydueHHn U  0e30MacHOM  HCIOJB30BAaHUU  BaKHEMIIUX
HEOPTaHMYECKUX U OPTaHWYECKUX BEHIECTB B OBITY W
MPAKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMETb BBIBIIATH XapakTE€pPHbIE MPU3HAKK U B3aHUMOCBS3b
W3YYCHHBIX MOHSTUN, MPUMEHSATH COOTBETCTBYIOIINE MOHSITHS
MpU OMNHCAaHUU CTPOCHUSI M CBOMCTB HEOPraHUYECKUX U




npobiuewm;

- BBUIBIATH  NIPHUYMHHO-CIICJCTBEHHbIE  CBSI3M W
AKTYAJIM3UPOBATH 3aaavy, BBIABUT'ATh TUIoTEe3y €C
pelIeHHs, HaXOJUTh apryMEHTHl Uil JI0Ka3aTelbCTBA

CBOMX YTBEP)KIEHUH, 3a/laBaTb NapaMeTpbl U KPUTEPHUH
pelIeHus;

- aHAIM3MPOBATh IIOJIYYEHHBIE B XOJAE PEUICHMs 3ajaudu
pe3yJIbTaThl, KPUTUYECKH OLICHMBATh MX JOCTOBEPHOCTD,
IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- YMETb NEPEHOCUTb 3HAHHA B IIO3HABATCIBHYI0 U
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- YMETb HMHTETPHPOBAaTh 3HAHUS W3 Pa3HBIX INPEIMETHBIX
oOJacreii;

- BBIIBUIATh HOBBIC MWJIEW, NpeUIaraTb OPUTHMHAJIbHBIC
HOJXO/Ibl U PELICHUS;

- CHOCOOHOCTh MX HCIOJb30BAHUSA B IO3HABATEIBHOW MU
COLIMAJIbHON IIPAKTHUKE

OpPraHUYECKUX BEIIECTB W WX TPEBPALICHUN; BBIABIATH
B3aMMOCBSI3b ~ XMMHUYCCKHUX 3HAHMA C  TIOHATHSAMH |
MPECTaBICHUAMU JAPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETb UCIOJIh30BaTh HANMEHOBAHUSI XUMUYECKUX COCITMHCHHUI
MEXIYHAPOAHOI0 COX03a TEOPETUYECKON U NMPUKIAAHOW XUMUU
U TpPUBHAJBHBIC HA3BaHHWS BAKHEHIIUX BEIIECTB (ITHJICH,
alleTWSieH, TIHIepuH, (eHon, ¢dopMambaerua, YKCyCHas
KHUCJIOTa, TJMIWH, yrapHbId ra3, YIJIEKHCIBIA Tra3, aMMHAaK,
raieHas W3BECTh, HETalleHas W3BEeCTh, NHTbEBas cola U

IPYTUX),  COCTaBIATh  (OPMYJBI  HEOPTAaHMYECKUX U
OPraHUYECKUX BELIECTB, YPABHEHUS XMMHYECKUX PpEaKIui,
OOBSICHAT,  HMX  CMBICN;  TOJATBEPXKIaTh  XapaKTepHBIE
XUMHUYCCKHUEC CBOMCTBA BCIIIECCTB COOTBCTCTBYHOIIMMU
SKCIIEPUMEHTAMU M 3allUCAMU  YPaBHEHMH XHMHUYECKHUX
peaKLuii;

- yMeThb yCTaHaBIMBaThb TMPUHAUIEKHOCTh  H3YUYECHHBIX

HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB K OINPEACICHHBIM
KJIaccaM M TPyIIiaM COEAUHEHHH, XapaKTepU30BaTh UX COCTaB U
BOXHENIIME CBOMCTBA; ONPENENATh BUIbl XMMHUUYECKUX CBS3EH
(koBajieHTHAs, WOHHAs, METAJUINYECKasi, BOJOPOIHAs), THIIbI

KPUCTAUIMYECKUX  PEIIETOK BEIIECTB; KJIacCU(UIIUPOBAThH
XUMHYECKHE PEAKIIUH;
- copMHpOBaTH IIPEJICTaBICHHUS: 0 XUMHUYECKON

COCTaBJIAIONICH €CTECTBEHHOHAYYHOM KapTUHBI MHUpA, POJIH
XUMHUH B TIO3HAHWUU SIBICHUH TPHUPONABI, B (HOPMHUPOBAHHUH
MBIIUIEHUSI M KYJIbTYPHl JIMYHOCTH, €€ (YHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs] MPAKTHIECKHUX 3aad
U OKOJOTMYEeCKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

- yMeTb NPOBOAMUTH pPACUEThl MO XHUMHUYECKUM QopmyiaaMm Hu
YpPaBHEHUSM XHMHYECKHUX pEaKIUidl C  HUCHOJIb30BAaHUEM
¢u3NyecKux  BEIMYMH, XapaKTEepHU3YyIOIIMX  BeElIecTBa C
KOJMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMaJbHBIC
yCIIOBUSI) Ta30B, KOJIMYECTBA  BEIIECTBA;  MCIOJIb30BaTh




CUCTCMHBIC XUMHWYCCKUC 3HAHUA [JIA HNPUHATUA pGI_HeHI/Iﬁ B
KOHKPCTHBIX )XKU3HCHHBIX CUTYallUsaX, CBA3aAHHBIX C BCIICCTBAMU
" X MPUMCHCHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeAcTBa  IOMCKA,
aHanM3a u
UHTEPIIPETAIINH
uHpopmaruu "
UH(POPMAaLMOHHbIE
TEXHOJIOTHHI TUISE
BBITIOJTHEHHS  3a/1a4
npodecCHOHATbHON
JESITEIIbHOCTH

B o0nacTu IeHHOCTH Hay4YHOTO MO3HAHUS:
- cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M OOILECTBEHHOM

HPAaKTHUKY, OCHOBAaHHOI'O  Ha  JOHAJIOTe  KYJIBTYp,
CIIOCOOCTBYIOIIETO  OCO3HAHWIO  CBOETO  MecTa B
MOJIUKYIBTYPHOM MHPE;

- COBEpUICHCTBOBAHHME  A3BIKOBOM W  UYHUTATEIbCKOU

KYJIbTYpbI KaK CPEACTBA B3aUMOJICHCTBUS MEXIY JIOJbMHU
Y IIO3HAHUS MUPA;

- OCO3HAaHUE IIEHHOCTM  HAy4yHOM  JAESTEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JESATEIbHOCTh WHAWBHUIYAIBHO WU B
rpymIe.

OBnanenue YHUBEPCATbHBIMU y4eOHbIMH

II03HABATEIbHBIMU JICHCTBUSMU:
B) pabota ¢ nHpopmarmei:

- BJIaJ€Tb HAaBBIKAMH IIO0JIYYCHHA I/IH(bOpMaI_[I/II/I us3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYIICCTBIATE  IIOHCK, aHaJInu3, CHUCTEMaTu3alui H

UHTEPIpEeTalrio MHPOPMAIIUN Pa3IUYHbIX BHUIOB U (GOpM
IIPEJICTaBIICHHUS,

- co37aBaTh TEKCThl B PA3IMYHBIX (hopMaTax € ydyeToM
Ha3HauYeHUs MHPOPMALMH U 1IEJI€BON ayIUTOPHH, BEIOUpast
ONTUMAJIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTIH3ALIIH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb MH(OpMaIH,
€e COOTBETCTBHE IIPAaBOBBIM U  MOPAIBHO-3TUYECKUM

HOpMaM;
- UCNOJNb30BaTh  CpEeACTBA  HMH()OPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI B peueHuun

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBIX

- YMETh IUIaHUPOBATh U BBINOJIHATH XUMHUECKUN HKCIIEPUMEHT
(mpeBpaieHuss OPraHUYECKUX BEIIECTB TMPH HArpeBaHUH,
MOJIyYeHUE 3TUJICHA U HU3y4YCHHE €ro CBOWCTB, KaueCTBEHHBIE
peaKiuu Ha aNbJIETHIbI, Kpaxmall, YKCYCHYIO KHCJOTY;
JeHaTypauus O€NKOB TpU HarpeBaHUU, IIBETHBIE pPEaKINU
OENKOB; MPOBOJIUTH PEAKIMM HOHHOTO OOMEHAa, ONpPEeIeNsTh
Cpeny BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha Cyab(aT-,
KapOOHAT- W XJIOPHUI-AaHHOHBI, HA KAaTHOH aMMOHHUS; peIlaTh
SKCIEPUMEHTAJbHBIE 3a7ayu 1o TeMaMm "Mertamisl"  ©
"Hemetannel") B COOTBETCTBMM C MpaBWIaMM TEXHUKU
0€30macHOCTH TP OOpAIIeHUH C BEIIECTBAMHU M JIA0OPATOPHBIM
o0OpymOBaHUEM; TPEIACTABISATh PE3YNbTAThl XUMUYECKOTO
JKCIIepUMeHTa B (opMe 3alKcH YpaBHEHHI COOTBETCTBYIOLIUX

peakimii ¥ (OpPMYIMPOBAaTH BBIBOJBI HAa OCHOBE 3THUX
pe3yibTaToB;
- yMeTh  AaHAJM3UPOBATh  XUMHUYECKYI0  HH(OpPMAIHUIO,

MOJTy4aeMyl0 W3 pa3HBIX HMCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb UHTEpHET U ApyTHUe);

- BJIQJIETh OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHMS BEIICCTB
M XHMUYECKUX  sIBIICHUU  (HaONoleHue,  U3MEpeHue,
AKCIIEPUMEHT, MOJICITUPOBAHHE);

- YMeTh TPOBOAMUTH PACUETHl MO XUMHUYECKUM QopMmylIaM H
YpaBHEHHMSIM  XHMHYECKHX pEaKIWid C  HUCIOJIb30BAHUEM
(GU3MUYECKUX  BEIMYMH, XapaKTEepHU3YyIOIIMX BEIIeCTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00bemMa (HOpPMaJIbHBIC
YCIIOBUsI) Ta30B, KOIMYECTBA BEIIECTBA; HCIOIB30BATh
CHCTEMHBIC XWMHUYECKHE 3HAHHS I TPUHATHS DPEIICHHHA B
KOHKPETHBIX )KHU3HEHHBIX CHTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMHU
U MX TIPUMCHEHUEM




3a/a4 ¢ coOM0IeHNEM TPeOOBaHUN IPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PecypcocOepexeHus, MPaBOBBIX

u STUYECKUX HOPM, HOpM MH(POPMALIMOHHOM
0€e30MacHOCTH;
- BJIaACTH HaBbIKaAMH paCHO3HaBaHI/I}I n 3alIUTHI

nHpopmaruu, nHOOPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH

OK 04.
D¢ dexkTuBHO
B3aMMO/ICHCTBOBATH
u pabortatb B
KOJUIEKTUBE u
KOMaHie

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTU U
CaMOOIPEEIIECHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-UCCIIeIOBATENLCKOMH,
MIPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH;

OsgnagcHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NIEUCTBUSIMU:

0) cCOBMECTHas JICSITCIIbHOCTD:

- IOHUMATh M UCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUIYAIbHON pabOTHI;

-  [pUHUMATh  LEJId  COBMECTHOM  JESATEIbHOCTH,
OpraHU30BBIBATH W KOOPJWHUPOBATH JEHCTBUS 1O €€
JIOCTHKEHUIO: COCTAaBIIATh IUIAH JEHUCTBUMN, paclpeneiisaTh
pold ¢ y4eTOM MHEHHH y4YaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJWHUPOBATH W BBIMOJIHATE PabOTy B YCIOBHSIX
peanbHOro, BUPTYaJILHOTO U KOMOWHHPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYIIECTBIATh MO3UTUBHOE CTPATETUUECKOE MOBEJCHUE B

Pa3IUYHBIX ~ CUTYaIUsX, TPOSBISATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OsBnazeHue YHHUBEPCATHHBIMU PETYISTUBHBIMU
NIEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JIIOJIEH:

- NPUHMMATh MOTHUBBI M apryMEHTBl OPYTUX JIOJeH mpu
AQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO W INPaBO JPYrux JIOAeH Ha
OIINOKH;

- YMETh TUTAHUPOBATh U BBITIONHATH XUMHUECKUN IKCIIEPUMEHT
(mpeBpallleHusT OpraHUYECKHX BEIIECTB MpPH HarpeBaHHH,
MOJIy4€HUE JTUJICHA W M3yYCHHE €ro CBOWCTB, KA4€CTBEHHBIC
peakuuyM Ha aNbJIeruibl, Kpaxmal, YKCYCHYIO KHCJOTY;
JeHaTypanus OEJNKOB TpPU HArpeBaHWUU, IIBETHBIC pPEaAKIINH
OCJIKOB; TPOBOAWTH PEAKIIMM HOHHOTO OOMEHAa, OIpEeIeisITh
Cpeay BOAHBIX pAaCTBOPOB, KAUECTBEHHBIE PEAKIIUK Ha CyIb(haT-,
KapOOHaT- U XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHUS; peularh
JKCIEpUMEHTAIbHBIE 3aJaud 1o TeMaMm "Meramisl" u
"Hemeramnsl'') B COOTBETCTBHM C TIpaBUJIAMH TEXHUKH
0€30MacHOCTH MPH 0OpaIlleHNH C BEHIECTBAMH U JIAOOPATOPHBIM
o0Opy/nOBaHUEM; TPEICTaBISATh PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3aliCH YPABHEHHI COOTBETCTBYIOIINX
peakuuii U (QopMynHpoBaThb BBIBOJABI Ha OCHOBE 3THUX
pEe3yIbTaToB
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- Ppa3BUBATHb CHOCOGHOCTB INOoHUMaTb MHUP C MO3UIHU
JPYroro 4eioBeKa

OK 07. | B o6macTu 3K0JIOTHYECKOTO BOCITUTAHUS - chopMHUpOBaTH MIPEJICTABICHUS: 0 XUMHYECKON
CopeiicTBOBaTh - chopMUPOBAaHHOCTH  DKOJOTHYECKOW  KYJIBTYPHI, | COCTABISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POIHU
COXPaHEHHUIO IIOHUMAaHUe BIIMSTHUS COLIMAJIbHO-9KOHOMMYECKUX | XUMHHM B TMO3HAHUU SBJICHUN OpUpOnbl, B (HOPMHUPOBAHUU
OKpY’Karollen IPOIIECCOB HAa COCTOSTHUE TPHPOJHOW W COLMAIBHOM | MBIIIJIGHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHON
cpensl, CpeJibl, OCO3HAHKE III00AIBHOTO XapaKTepa KOJOTHYECKUX | TPAMOTHOCTH, HEOOXOIMMOM ISl pelIeHHs MPAaKTUYECKUX 3a7a4
pecypcocOepexkeHu | mpobiem; U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
10, NPUMEHSATh | - IUIAHUPOBAaHWE W  OCYUIECTBJICHUE JICMCTBH B | 3JOPOBBIO U MPUPOIHOM CPEE;
3HAHUSA 00 | OKpyKaroled cpee Ha OCHOBE 3HAaHUS  Iieliell | - yMeTh coOMI0aTh MpaBUiIa HKOJOTHYECKU IeNIecO00pa3HOro
U3MEHEHUHN YCTOMUYMBOIO pPa3BUTHS YEJIOBEUECTBA; MOBEACHUA B OBITY M TPYAOBOM JESATENLHOCTH B LEJAX
KJIUMaTa, IPUHLMIBI | - AKTUBHOE HENPUATHE JCHCTBUI, NPUHOCALIMX BpEJ | COXPAHEHUS CBOErO 3J0pPOBbS M OKpPY)KAIOIIEH NPUPOIHON
OepexIIBOro OKpY’Karolllen cpeae; Cpelbl; YYMTBIBATH ONACHOCTh BO3JCHCTBHS Ha KHUBBIC
IIPOU3BO/JICTBA, - YMEHHE IIPOrHO3UPOBATh HEeOJIaronpusITHBIC | OPTaHU3MBI  ONPENEICHHBIX  BEIIECTB, IOHHMAas  CMBICH
s dexTrBHO 3KOJIOTUYECKHE MIOCJIE/ICTBHS NpEANPUHUMAEMBIX | MIOKA3aTessl NPeAeIbHON JOITYCTUMON KOHIEHTPAaIuU
JIeCTBOBATH B | ACUCTBUH, IPENOTBpALIATh UX;
Ype3BbIYATHBIX - paclupeHue OmbITa JEATEIBHOCTH SKOJOTMYECKOU
CUTYaLUsAX HaIPaBJIEHHOCTH;

- OBJIQJICHHE HaBbIKaMU Yy4eOHO-HCCIe10BaTENbCKOM,

MPOEKTHOW U COLIMATILHOMN JEATEIbHOCTH
K 1.3.| - rOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U | - c(OPMHPOBAHHOCTb NPEACTABICHUNA: O XUMHYECKOM
DKCILTyaTUpOBaTh CaMOOIIPEICIICHUIO; COCTABJISIFOLIEH €CTECTBEHHOHAyYHOM KAPTUHBI MHpA, POJIU
CyJIOBBIE B wacTtu Tpy10BOro BOCIUTaHUS: XMMHAW B TIO3HAHUM SABJICHUNA TPHPOIBL, B (HOpMHUpOBAHUH
SHEPreTUYECKUE - TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MAacCTEpCTBA, | MBIIJICHUS M KYJIbTYypbl JUYHOCTH, €€ (PyHKIHOHAIBHOMN
YCTaHOBKH Tpyaoooue; IPaMOTHOCTH, HEOOXOMMOM JUIsl peIIeHus MPAKTHUECKUX 3a/1a4

- TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTHUECKOU
u CoLMaIbHOU HATPaBIEHHOCTH, CIOCOOHOCTh
WHUIIMMPOBATh,  IUIAHUPOBATH M CaMOCTOSTEIBHO
BBITIOJIHATD TaKYI0 JCATCIBHOCTD,

- HMHTEpeC K pa3IuuHbiM cdepam mnpodeccruoHaTbHON
OCATCIIBHOCTH.

B o0macTy 9K0JI0THYECKOT0 BOCITUTAHUS:

M DOKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
3I0POBBIO U MIPUPOJTHON Cpeie;

- BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHHH, KOTOpas
BKJIFOHACT: OCHOBOIIOJIararomme IIOHATHUA (XI/IMI/I‘IGCKI/Iﬁ
AJIEMEHT, aTOM, OJJIEKTPOHHas o00oiouka aroma, S-, p-, O-
AJNIEKTPOHHBIC OPOHUTATIU aTOMOB, UOH, MOJICKYJIa, BAJIECHTHOCTb,
AJIEKTPOOTPHUIIATEIFHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas

CBOEMY




- chOopMUPOBAHHOCTH  DKOJOTHMYECKOW  KYJIBTYPHI,
IIOHMMAaHHE BIIUSTHUS COLIMATILHO-DKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHONM M COLUAIBHOU
Cpezibl, OCO3HAHUE TTI00aJIBHOTO XapakTepa HKOJIOTHUYECKUX

npobiuewm;
- IUIJAHUPOBAHUE M  OCYIIECTBICHHE JIEUCTBUM B
OKpYXarolllel cpeae Ha OCHOBE 3HaHUA  LeJel

YCTOMUYMBOTO pPa3BUTHUS YEJIIOBEUECTBA;

- AKTUBHOE HENpUATHE JEHUCTBHUM, IPUHOCALIUX BpPEX
OKpYXKalolllei cpee;

- YMEHHE IIPOrHO3UPOBATh
3KOJIOTHUYECKHE MIOCJIEICTBHS
JIEHCTBUM, NIPEJOTBPALLATD UX;

- paclMpeHue OmbITa JEATEIBHOCTH SKOJOTMYECKOU
HaIpaBJICHHOCTH;

OBnagenue YHUBEpCaIbHBIMHU
MO3HABATEIIbHBIMU JIEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE ICHCTBHUS:

- CaMOCTOSITETIbHO (POpPMYyTUpPOBaTh M aAKTyaIM3UpPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHBBl B JI€ATEIBbHOCTh, OLIEHUBATH
COOTBETCTBUE pPE3YyIbTAaTOB LEISAM, OLEHHUBATb PHUCKH
HOCIIEACTBUM IEATENBHOCTH;

0) 6a30BBIC UCCIIEAOBATEIBCKUE JCHCTBUS:

HeOIaronpusTHbIC
HpeATPUHIMAEMBIX

y4eOHBIMU

- BBIABIATH  MPUYMHHO-CICACTBEHHBIE  CBSI3U U
aKTyaJIu3upoBaTh  3aJady, BbUIBUTaTh THUIOTE3Y €€
pelIeHHs, HAaXOIUTh apryMEHTHl JUIS JIOKa3aTelbCTBA

CBOMX YTBEP)KJIEHUH, 3a/7aBaTb MapaMeTpbl U KpUTEPHUH
pelieHus;

- aHANU3MPOBATh TMOJYYEHHBbIE B XOJE pEUIeHMs 3ajauu
pe3yabTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeThb TMEPEHOCUTh 3HAHUS B I[I03HABATEIIBHYIO U
MPAKTUYECKYIO 00JaCTH KUZHEAEATEIIbHOCTH;

CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBI 00beM, yrIIepOIHbII
cKeneT, (yHKIMOHANbHAs Trpynmna, paiukail, H30Mepus,
M30MEphI, TOMOJIOTHUYECKUN psi, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- W a30TCOJEp KaIlMe COEAMHEHUS, OUOIOTUYECKU
aKTUBHBIC BemiecTBa (YrJeBOIbI, JKUPBI, OCNKH), MOHOMED,
MOJIUMEDP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS, KPUCTAIUIMYECKAs] PEIIeTKa, THUMbl XUMHUYECKHX
peakuui (OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEaKIUd HOHHOTO OOMEHa), pacTBop,
3IEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JUCCOLMAIUs,  OKUCJIHUTENIb, BOCCTAHOBUTEIb,  CKOPOCThb
XUMHUYECKON pEaKIMi, XUMUYECKOE DPaBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHMSI OPTaHMYECKHUX
BemiectB  A.M. byrtiepoBa, Teopusi 3IEKTPOIUTHUYECKOU
auccounanuu, nepuoandeckuit 3akod /.M. MenaeneeBa, 3aK0H
COXPAaHEHHS MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK
XUMHH, (AKTOJIOTUYECKUE CBEIEHUS O CBONCTBaX, COCTaBe,
MOJIyYeHUH ¢  0O€30MacHOM  HCIOJBb30BAaHUM — Ba)KHEHIINX
HEOPTaHMYECKUX U OPraHUYeCKHX BEIIeCTB B OBITY U
MIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA;

- c()OPMUPOBAHHOCTh yYMEHHW BBISABIATH XapaKTEPHBIC
MPU3HAKA WM B3aUMOCBSA3b HM3YYEHHBIX IOHATUNA, NPUMEHATH
COOTBETCTBYIOIIME MOHSITHUS IPU ONMIMCAHUM CTPOEHUS U CBOWCTB
HEOPraHWYECKNX U OPraHUYECKUX BEILECTB U X MPEBPAICHUII;
BBISIBJIATh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUU C TMOHATHUSMU U
MPEACTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- c(hopMHUPOBAaHHOCTh YMEHUU HCIOJIB30BaTh HAUMEHOBAHHUS
XUMHUYECKHUX COETMHEHU I MEXIyHAPOJIHOTO coro3a
TEOPETHUYECKON U MPUKIIATHON XUMHUH U TPUBUAJIbHBIC HA3BaHUS
BaXHEHIINX BElIECTB (ITHJIEH, aleTHJIeH, INIHLEpPUH, (eHod,
dbopManbaerua, YKCYCHash KHUCIIOTa, TIWIUH, YyrapHbIA ras,
YIJIEKUCHIBIA  ra3, aMMHaK, TralleHas W3BeCTh, HeramieHas
U3BECTh, MUTHEBAs COJA M JPYTUX), COCTaBISATH (HOPMYIIBI
HEOPraHWYECKMX W OpPraHMYEeCKUX BEUIECTB, YypPaBHEHUS
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- YMETh MHTETPUPOBATh 3HAHHUS M3 PA3HBIX MPEIMETHBIX
o0Jacren;
B) pabota ¢ nHpopmarmei:

- BJAJNETh HaBBIKAMHU TMOJIy4YeHUs WHPOpPMAMH U3
NCTOYHHUKOB paBHbIX THUIIOB, CaMOCTOSTCIIBHO
OCYIIECTBIISATh  TIOWCK, aHalu3, CHUCTEMATU3AlHMI0 W
UHTEPIpETalnio MHPOPMAIIUU Pa3IUYHbIX BHUIOB U (GOpM
MIPEICTABICHHUS.

OBJIa,Z[GHI/Ie yHI/IBepcaJIBHBIMI/I KOMMyHI/IKaTI/IBHBIMI/I
NIEUCTBUSIMU:

0) cCOBMECTHas JIeSITCIIbHOCTD:

- IOHUMAaTh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHJHOU U
WHIUBUIYAILHON pabOTHI;

-  TpUHUMATh  IEeJd  COBMECTHOM  JICSITEIBHOCTH,
OpraHU30BBIBATH W KOOPJIAWHUPOBATH JEHCTBUS TO €€
JIOCTHKEHUIO: COCTAaBIIATh IUIAH JAEHUCTBUMN, paclpeneiisaTh

poIM C yY4eTOM MHEHMHA YYaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OBJIa,Z[GHI/Ie YHI/IBepca.HBHBIMI/I perH}ITI/IBHI:IMI/I
NIEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JIIOJIEH:

- NPUHMMATh MOTHUBBI M apryMEHTBl OPYTUX JIOJed mpu
AQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO W INPaBO JPYrux JrOAeH Ha
OLIMOKH

XUMHYECKUX PEaKIUi, OOBACHATh HMX CMBICI; MOATBEPKIATH
XapaKkTepHbIe XUMHYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU M 3aIUCAMU ypaBHEHHM
XUMHYECKUX PEAKIIU;

- BJIQJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO [O3HAHUS
BEUIECTB M XUMHUYECKHUX SBJICHUN (HaONIoeHUEe, M3MEpEeHHeE,
AKCIIEPUMEHT, MOJECIUPOBAHNE)

[IK 3.2. CoOmronarh

MeEpBbI
PEI0CTOPOKHOCTH
BO BpeMsl MOTPY3KH,
BBITPY3KH u
oOpareHus C
OIaCHBIMHU u

BpEIHBIMU TIPy3aMHU

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTU H
CaMOOIIPEAEIIEHHUIO;

B vactu Tpy10BOro BOCIUTAHUSA:

- TOTOBHOCTHh K TPYy1Y, OCO3HAHUE LEHHOCTH MacTEpCTBA,
TPYIOTIOOHE;

- TOTOBHOCTDL K aKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKOM
u COITMAJTbHOM HaIpaBJIC€HHOCTH, CITOCOOHOCTD
WHULIUUPOBATb, IJIAHUPOBATH u CaMOCTOSITEIILHO

- c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAyYHOM KApTUHBI MHpA, POJIU
XVMMHUU B TIO3HAHUM SBJICHMH MpHUPOJbl, B (HOpMUPOBAHUU
MBIIUICHUS! M KYJIbTYpHl JIMYHOCTH, €€ (DYHKIMOHAIBbHOM
IpaMOTHOCTH, HEOOXOUMOM JUIsl pelIeHUs MPAaKTUYECKUX 3a/1a4

U DOKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3J0POBbBIO U MPUPOIHOMN CPEJE;
- BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHHUM, KOTOpas
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BO BpeMs peiica

BBITIOJIHATD TAKYI0 JCATCIBHOCTD,

- HMHTEpeC K pa3IuuHbiM cdepam mnpodeccuoHaTbHON
JACATCIIbHOCTH.

B o0nacTtu 5K010rM4ecKoro BOCIUTAHUS:

- chOopMUPOBAHHOCTH  DKOJOTHMYECKOW  KYJIBTYPHI,
MOHUMAaHNE BIIUSTHUS COLIMATIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHONM M COLUAIBHOU
Cpelibl, OCO3HAHME II100aJBHOTO XapaKTepa 3KOJIOTHYECKUX

npobiewm;
- IUJIJAHUPOBAHUE M  OCYIIECTBICHHE JIEUCTBUM B
OKpYXarolllel cpeae Ha OCHOBE 3HaHUA  LeJel

YCTOMUYMBOTO pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HEINpUATHE JEHUCTBHUM, IPUHOCALIUX BpPEX
OKpYKaloIllei cpeje;

- YMEHHE IIPOrHO3UPOBATh
3KOJIOTHUYECKHE MIOCJIEICTBUS
JEHCTBUM, NIPENOTBPALLATD UX;

- pacluMpeHue OmbITa JEATEIBHOCTH SKOJOTMYECKOU
HaIpaBJICHHOCTH;

OBnanenue YHUBEpCaIbHBIMHU
MO3HABATEIIbHBIMU JIEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSITETIbHO (POpPMyTUpPOBaTh M aAKTyaIM3HUpPOBATH
po0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTb KOPPEKTHBBl B JI€ATEIBbHOCTh, OLIEHUBATh
COOTBETCTBUE pPE3YyIbTAaTOB LEISAM, OLEHHUBATb PHUCKH
HOCIIEACTBUM IE€ATENBHOCTH;

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

HeOJIaronpusTHbIC
HpeATPUHIMAEMBIX

y4eOHBIMU

- BBIABIATH  MPUYMHHO-CICACTBEHHBIE  CBSI3U U
aKTyaJIu3upoBaTh  3aJady, BbIIBUIaTh THUIOTE3Y €€
pelIeHHs, HAaXOIUTh apryMEHTHl JUIS JIOKa3aTelhCTBa

CBOMX YTBEp)KJIEHUH, 3a/aBaTb MapaMeTpbl U KPUTEPHUH
pelieHus;
- aHANU3MPOBATh IMOJY4YEHHBbIE B XOJE pEUIeHHs 3ajauu

BKJIIOYAET:  OCHOBONOJIAralolue  MOHATHS  (XMMUYECKUU
JNIEMEHT, aTOM, O3JIGKTPOHHAas o00oioYka aroma, S-, p-, d-
ANEKTPOHHBIC OPOHUTAIU aTOMOB, UOH, MOJIEKYJIa, BAJIEHTHOCTb,
3IEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHASI MAacca, MOJIIPHBI 00beM, yrIepOIHbII
cKeneT, (yHKUMOHANbHAs Trpynmna, paiukail, H30Mepus,
M30MEpbI, TOMOJIOTHYECKUN psi, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJI- W a30TCOJEp KaIlhe COEAMHEHUS, OUOIOTUYECKU
aKTUBHBIC BemiecTBa (YrJeBOIbI, >KUPBI, OCIKH), MOHOMED,
MOJIUMEDP,  CTPYKTYPHOE€  3BEHO,  BBICOKOMOJEKYJISIPHBIC
COCIMHEHUS, KPUCTAIUIMYECKAs] PEIIeTKa, THUMbl XUMHUYECKHUX
peakuuit (OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEaKIMu HOHHOTO OOMeHa), pacTBop,
3IEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JTUCCOIMAIUs,  OKUCJIHUTENIb, BOCCTAHOBUTEIb,  CKOPOCTHb
XUMHUYECKON pPEaKIMi, XUMUYECKOE paBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpUsI XUMHUYECKOTO CTPOCHHSI OPTaHMYECKHUX
BemiectB  A.M. byrtiepoBa, Teopusi 3IEKTPOIUTHUYECKOU
auccounanuu, nepuoandeckuit 3akon .M. MenaeneeBa, 3aK0H
COXPAaHEHHS MAacchl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK
XUMHH, (AKTOJIOTHUYECKHUE CBEIEHUS O CBONCTBaX, COCTaBe,

IOJy4YeHUH M O€30IaCHOM  HCIOJIb30BAaHUM  BAKHEHIIHMX
HEOPraHMYECKUX M OPraHMYeCKUX BELIECTB B OBITY U
IIPAKTUYECKON ACATEIbHOCTU YEJI0BEKA,;

- c(OPMHPOBAHHOCTh yYMEHHUH BBIABIATH XapaKTEpHbIC

MPU3HAKA WM B3aUMOCBSA3b M3YYEHHBIX IOHATUNA, NPUMEHATH
COOTBETCTBYIOIIME MOHSITHUS IPU ONMIMCAHUM CTPOEHUS U CBOUCTB
HEOPraHWYECKNX U OPraHUYECKUX BEILECTB U X MPEBPAICHUII;
BBISIBJIATh B3aUMOCBSI3b XMMHUUYECKHX 3HAHUU C TMOHATHUSMU U
MPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- c(hopMHUPOBAaHHOCTh YMEHUU HCIOJIB30BaTh HAUMEHOBAHHUS
XUMHUYECKHUX COETMHEHU I MEXIYHAPOIHOTO coro3a
TEOPETHUYECKON U MPUKIIATHON XUMHUH U TPUBUAJIbHBIC HA3BaHUS
BaXHEHIINX BElIECTB (ITHJIEH, aleTHJIeH, INIHLEpPUH, (eHod,
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pe3yabTaThl, KPUTHUYECKU OLIEHUBATh HMX JOCTOBEPHOCTb,
IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHUSX;

- yMeTh TMEPEeHOCUTh 3HAHHUS B IO3HABATEIbHYIO U
HPaKTHYECKYIO 007IaCTH KU3HEACATEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHHUS M3 PA3HBIX NPEIMETHBIX
o0Jacren;

B) paboTta ¢ nHpopmarmei:

- BJAJETh HaBBIKAMHU TMOJIy4YeHUs WHPOpPMAMH U3
NCTOYHHUKOB paBHbIX THUIIOB, CaMOCTOSTCIIBHO
OCYIIECTBIISATh  TIOWICK, aHalu3, CHUCTEMATU3AlHMI0 W
UHTEPIpETalnio MHPOPMAIIUN Pa3IUYHbIX BHIOB U (GOpM
MIPEICTABICHHUS.

OBJIa,Z[GHI/Ie yHI/IBepcaJIBHBIMI/I KOMMyHI/IKaTI/IBHBIMI/I
NIEUCTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

- IOHUMAaTh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHHOU 1
WHIUBUIYAIbHON paboOTHI;

-  TpUHUMATh  IEeJd  COBMECTHOM  JICSITEIIbHOCTH,
OpraHU30BBIBATH U KOOPJIWHUPOBATH JEHCTBUS TO €€
JIOCTHKEHUIO: COCTAaBIIATh IUIAH JEHUCTBUM, pacpenesisaTh

poIM C yY4eTOM MHEHMHA YYaCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OBJIa,Z[GHI/Ie YHI/IBepca.HBHBIMI/I perH}ITI/IBHI:IMI/I
NIEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHUX JIIOJIEH:

- NPUHMMATh MOTHUBBI M apryMEHTBl OPYTUX JIOJed mpu
aQHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO W INPaBO JPYrux JrOAed Ha
OLIMOKH

dbopManbaerua, YKCYCHash KHUCIIOTa, TJUIMH, YyrapHbIA ras,
YIJIEKUCHIBIA ra3, aMMHaK, TralleHas W3BeCTh, HeramieHas
U3BECTh, MUTHEBAs COJAa W JPYTUX), COCTaBISATH (HOPMYIIBI
HEOPraHWYECKMX W OpPraHMYEeCKUX BEUIECTB, YypPaBHEHUS
XUMHYECKUX pEaKIUi, OOBACHATh HMX CMBICI; MOATBEPKIATH
XapaKTEpHbIE XUMHUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU M 3aIUCAMU ypaBHEHHI
XUMHYECKUX PEAKIIU;

- BJAJICHUE OCHOBHBIMU METOJAMU HAYYHOTO MO3HAHUS

BEUIECTB UM XUMHUYECKUX SBJICHUN (HaONIoeHUEe, M3MEpEHHeE,
AKCIEPUMEHT, MOJEIIUPOBAHUE);
- chOpMUPOBAHHOCTh yYMEHHH  COOJIIOAATh  TIpaBuUja
HKOJIOTUYECKH I1eNIecO00pa3sHOro TOBEACHUS B  OBITY W
TPYZIOBOM NIEATEIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 30POBbS
U OKPYKAIOIIEW NPUPOAHOU Cpelbl; YYUTBIBATH OIACHOCTH
BO3JICUCTBUSl HA YKUBBIC OPTaHM3MBbI ONPENEIICHHBIX BEIIECTB,
MOHMMAsi CMBICII  [IOKa3aTelsl NOPEAEcNbHOM  JOMyCTUMOM
KOHIICHTPALUH
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2. CTPYKTYPA U COAEP)KAHUE OBILIEOBPA30OBATEJIbBHOI'O YYEBHOI'O

MNPEIMETA
2.1. O0beM yueOHOro npeaMera M BUABI y4eOHOI padoThI

Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOT0 peaMeTa 80
B T.4.

OcHoBHoOE coiepraHue 75
BT. U..

TEOPETHUECKOE 00yUeHne 46
71a0opaToOpHBIE 3aHATHS 29
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE 5}
BT. 4.:

TEOPETHUECKOE 00yUeHne 5

IIpomeskyTounas arrectauus B gopme 1udpepeHUPOBAHHBIN 3a4UeT
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2.2. TemaTHuyecKuii NJIAH U coJlep:KaHue YUeOHOTO NpeaMeTa

HaumenoBanmue Conepxanue y4eOHOro Marepuaja (0CHOBHOe U Po¢ecCHOHAILHO-OPHEHTHPOBAHHOE), OB LeM YACOR dopmupyemMbie
pa3aesioB U TeM JladopaTopHbIe 3aHATHS, IPUKJIATHONH MOY./Ib KOMIIETCHIM U
1 2 3 4
Paznen 1. OcHOBHBbIE MOHATHSA W 3aKOHbI XUMHHU 4
Tema 1.1. OcHoBHoOE coaepKaHue 4 OK 01
OcHOBHBIE
MOHMSITHS H 1. OcHoBHbBIC TIOHATHS XUMHH. BemiecTtBo. ATomM. Mosekyna. XUMHAYECKHH 3JIEMEHT. AJTOTPONUSI. 2
32AKOHBI XHMHH [Ipoctblie U cioxHble BemiecTBa. KauecTBEHHBIM M KOJWYECTBEHHBIN COCTaB BEIIECTB. XUMHUYECKUE
3HaKku U popmynbl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsipHast Macchl. KonmuecTBo BeliecTsa.
2. OcHOBHBIE 3aKOHBI XUMUU. CTeXnOMETpHUs. 3aKOH COXPAHEHHUsI MAcChl BEIECTB. 3aKOH MOCTOSTHCTBA 2
COCTaBa BEUIECTB MOJIEKYJISIPHOM CTPYKTYphI. 3aKOH ABOTaJIpoO W CIEJACTBUS W3 Hero. PacueTHble
3a7a44 HA HAXOXKICHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM MAcChl, ONPEAEICHUE MAaCCOBOW JOJIH
XUMHUYECKHX HJIEMEHTOB B CJIO’KHOM BEILIECTBE.
Pazgen 2. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 2.1. OcHoBHOE co/lep:KaHue 4 OK 01
CTtpoenne aToM0OB
XHMHYECKHX 1. CoBpemenHass Mojenb cTpoeHUs: aroMa. CUMBOIMYECKUN SI3bIK XUMHH. XUMUYECKUN HJIEMEHT.
3JIEMEHTOB M DjekTpoHHas KOH(urypamus aroma. Kimaccupukanus XUMHUYECKAX 3JEMEHTOB (s-, P-, d-31eMeHTHI). 5
npupoaa BanentHele  neKkTpoHbl.  BaneHTHOCTB. ONeKTpoOHHast ~ NpUpPOJAa  XUMHYECKOM  CBS3H.
XHMHYECKOIi DIIEKTPOOTPULIATETBLHOCTb.
CBSI3U
2. VlonHas xuMu4eckasi cBsi3b. MOHHas CBsI3b KaK CBSI3b MEXKJY KaTHOHAMH W QHMOHAMHU 32 CYET 2

ANEKTPOCTaTUYECKOT0 npuTskeHus. Kiaccudukanus MOHOB: MO COCTaBY, 3HAKy 3apsjia, HATUYHIO
ruapatHoi o6onouku. MoHHbIe KpucTaumuyeckue pemieTkd. CBOICTBa BEUIECTB C MOHHBIM THUIIOM
KPUCTAJUIMYECKON PEIIETKH.

3. KoBasieHTHast xuMuueckas CBs3b. MexaHU3M 00pa30BaHUs KOBAJCHTHON CBsI3M (OOMEHHBIA W
JIOHOPHO-aKLENTOPHBIN). DJIEKTPOOTPULIATEIbHOCTh. KOBaJIeHTHBIE NOJSPHAsl U HEMOJIApHAs CBA3M.
KpaTHOCTh KOBajeHTHOW CBSI3U. MOJIEKYJISIpHBIE U aTOMHbIE KpUCTaJUIMYeckue pemeTku. CBoicTBa
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BCIICCTB C MOJICKYJIAPHBIMHU U ATOMHBIMU KPHUCTAINIMYECKUMHA PEIICTKaMU.

4. Merannuyeckas CBsi3b. MeTauinueckass KpUCTAIUIMYECKasl PEIIeTKa U MeTauIMuecKas XuMU4ecKas
cBs3b. Du3nMueckre CBOWCTBA META/UIOB. ATpEraTHBIE COCTOSHUS BEIIECTB W BOJOPOJHAS CBS3b.
TBepmoe, xuaKoe U ra3000pa3HOE COCTOSHUS BemiecTB. llepexoy BemecTBa U3 OJHOTO arperaTHOTo
coCTOsIHMS B ipyroe. BogopoaHas cBs3b.

Tema 2.2. OcHoBHOe coepkaHue 2 OK 01, OK 02
IMepuoguyeckuii
3aKOH H 1. Ilepuoguueckas cucreMa xumuueckux osyemMeHToB JI.M. MennenceBa. PU3HYECKMI CMBICI 2
IepHOXMIecKas] Ilepuognueckoro 3akona /(.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHUYECKHUX
cHcTeMa AJIEMEHTOB, 00pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C TIOJOKEHUEM
ynementos J.M. | XuMuueckoro snementa B Ilepuopuyeckoii cucteme. MupOBO33pEHYECKOE M HAy4YHOE 3HAYCHHE
MeneeeBa Ilepnonnueckoro 3akona J[.M. Menneneesa. Ilpornossr .M. MengeneeBa. OTKpBITHE HOBBIX
XUMHUYECKHUX 3JIEMEHTOB.
Pazgen 3. CTpoeHne U CBOICTBA HEOPraHN4YECKNX BelleCTB 12
Tema 3.1. OCHOBHOE colepKaHHe 12 OK 01, OK 02,
Knaccupuxanus, OK 04
HomenkJarypa u |1. IIpeamer neoprannyeckoit xumun. Knaccudukanus Heopranuueckux Bemects. [IpocTeie u cioxkHbIe
CcTpoeHHe BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHUIBI, THUAPOKCHUIbI, KUCIOTHI, coyin). B3anMocBs3b 2
HEOPraHMYeCKHX |HEOPraHWYECKMX BEHIECTB. ATpEraTHbIE COCTOsSHMA BemiecTBa. Kpucrammmueckue M amMopdHBIE
BeIIeCTB BELIECTBA.
2. Kucnotsl 1 ux cBoiictBa. KHCIOTHI Kak 3JEKTPOIUTHI, X KJIACCH(PUKALNS IO PA3TUYHBIM ITPU3HAKAM.
XWMHYECKHE CBOMCTBA KHCIOT B CBETE TEOPUU DJICKTPOJUTHUYECKOW auccomuaruu. OCOOEHHOCTH 2
B3aUMOJICHCTBUS KOHIIEHTPUPOBAHHON CEPHON M a30THOW KHUCIOT ¢ MeTaulaMu. OCHOBHBIE CIOCOOBI
MOJIy4EHUS KUCIIOT.
3. OcHoBanus M uxX cBoWcTBa. OCHOBAaHUS KaK 3JEKTPOJHUTHI, UX KIACCHPHUKAIMSI IO Pa3THYHBIM
Mpu3HaKaM. XHMMHYECKHE CBOICTBA OCHOBAaHUM B CBETE€ TEOPUU AJIEKTPOJIUTUUECKON IAUCCOLUALIMH. 2

PaznoxeHne HepacTBOPUMEBIX B BOJIe OCHOBaHMM. OCHOBHBIC CTIOCOOBI TIOTYYCHHSI OCHOBAHHUIA.
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4. Okcuapl 1 ux cBoiicTBa. Coseobpasyrolire U HeconeoOpasyromme okcuabpl. OCHOBHBIC, aM(POTepHbIE
U KUCJIOTHBIE OKCHJBI. 3aBUCHMOCTh XapaKTepa OKCHJA OT CTENEHH OKHUCICHHS O0Opa3yIoIIero ero
MeTajia. XUMUYECKHE CBOMCTBA OKCHIOB. [loydenrne okcuaoB.

JlaGopaTopHbie padoThI

JlaGoparopHas padota Nel. M3yueHne XxapakTepHbIX CBOICTB KUCIOT M OKCHJIOB.

JlaGopatopHas pabota Ne2. M3yyeHne XxapakTepHbIX CBOICTB OCHOBaHMI U COJICH.

Pa3znen 4. Xumuyeckue peakunu

Tema 4.1. Tunbl |OcHOBHOe colep:KaHUE OK 01
XUMHYECKHX
peakiumu 1. Knaccudukanust ¥ TUIBI XUMUYECKUX DPEAKIMA C y4acTHEM HEOPraHMYeCKHX BemlecTB. Peakimm
COCTMHCHMS, PA3JIOKEHUs, 3aMmelieHus, obmena. CocTaBlieHHE ypaBHEHUW pEaKIUH COCIUHCHHSI,
pasnokeHus1, 3aMelIeHns, 00OMeHa, B T.4. peaknuii ropenusi. Katanutudeckue peakuuu. O0patumbie u
HEOOpaTUMBIE PEaKITUH.
2. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC ~ ypaBHEHHS.  Peaknuu  OKUCICHHUS-BOCCTAHOBJICHHS.
Crenens okucieHus. OKUCIUTETb U BOCCTAaHOBUTENb. COCTaBIEHHWE M YPAaBHUBAHUE OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA METOJOM JJICKTPOHHOTro Oamanca. OKHUCIMTEIBHO-BOCCTAHOBUTEIHHBIC
peakiuu B TOPUPOJE, MPOU3BOJCTBEHHBIX MPOLECCAX M IKU3HEACATEIBHOCTH  OPTraHU3MOB.
Knaccudukanmst XaMUUeCKUX PEaKITHiA.
Pasznea 5. Kunernyeckue v TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKkuni
Tema 5.1. OcHoOBHOe coep:xaHue OK 01, OK 02
Ckopoctb
XHMHUYECKHUX 1. Cxopocths xumuueckux peakuuid. [loHATHE O CKOPOCTM XMMHYECKHUX peaklHid. 3aBUCHUMOCTh
peakiuii. CKOPOCTH XHMHUYECKHX PEAKIUNA OT PazIU4YHBIX (PAKTOPOB: MPUPOIBI PEArupPYyIOIIMX BEIICCTB, HX
XUMHYECKOoe KOHIEHTpAIUH, TEMIIEPATYPHI, TOBEPXHOCTH CONPUKOCHOBEHHUS U UCIIOIB30BAaHUS KaTallu3aToOpOB.
paBHOBecHe OOpaTMMOCTh XMMHYECKHX peakiuii. XUMHUYECKOE PABHOBECHE M €r0 CMEIIEHHE IOJ JACHCTBUEM

pa3nuyHBIX (aKTOPOB (KOHIIEHTpALMs PEearcHTOB WM MPOJYKTOB PEaKLWH, JAaBICHHE, TEMIIeparypa)
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JUIS CO3JTaHMSl ONTHUMAJIBHBIX YCJIOBUW MPOTEKaHUs XxuMH4eckux mpoueccoB. [Ipunmun Jlelllarense.
OneKTponus.

Pa3ges 6. Bona. PacTBopbl

Tema 6.1. OcHOBHOe coep:kaHue OK 01, OK 02,
Bona. PacTBopbl. OK 07
DJIEKTPOJUTHYEC 1. Boxa. Bognsie pecypcenl 3emnu. PactBopel. PactBopenue. Boaa kak pactBoputens. PactBopumocTs
Kast TUCCOMMANMs | BEUIECTB. 3aBHCUMOCTb PACTBOPUMOCTU TIa30B, JKUAKOCTEH M TBEPIBIX BEHIECTB OT Pa3IMYHBIX
(hakTopoB.
2. PactBopenue kak (pusznko-xummuueckuii npouecc. PactBopsl. CriocoObl MPUTOTOBIEHUSI PACTBOPOB.
PactBopuMocTe. MaccoBass J0yisl pacTBOpEHHOTro BemiecTBa. (CMBICH TMOKa3zaTeds MpeaesibHO
JOMYCTUMOM KOHIICHTPAIIUU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON OE30MacCHOCTH.
3. IlpaBmiia 3KOJIOTHYECKHU I1€JIeCO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOH JEATEILHOCTH B IIEIISIX
COXpaHEHHUs CBOETO 3[I0POBbsI U OKPY>KaIOIIEeH TPUPOIHON Cpeibl; OMAaCHOCTh BO3JICUCTBUS HA KUBbBIC
OpraHU3MbI OIIPEICTICHHBIX BEIIECTB.
4. Teopusti SNEKTPOTUTHYECCKOW aucconunanuu. HoHBL. DIEKTPONHUTHI, HEINEKTPOIUTHL. Peakimm
noHHOrOo oOmena. CocCTaBlieHWE peakluii HOHHOTO OOMEHa ITyTeM COCTaBIIEHHS WX TOJHBIX U
COKpAIlICHHBIX HMOHHBIX YpaBHECHUH. 3agaHud Ha COCTAaBJIEHUWE HWOHHBIX peakuuil. CTeneHb
ANEKTPONUTHYECKON nucconnanuu. CuinbHbIE U caadble AMeKTponnuThl. OCHOBHBIE TOJIOXKEHUS TEOPUHU
ANMEKTPOTUTHICCKON Tuccoruani. KucioTsl, OCHOBaHUS U COJIM KaK DJIEKTPOJIUTHI.

Pa3nen 7. Meraauanl 1 Hemerasiibel

Tema 7.1. OcHoOBHOe cofiep:KaHHne OK 01, OK 02

Du3uKo-

XUMHYeCKHe 1. Meramnbl. O6mue pu3nvecKue U XUMUIECKUE CBOMCTBA MeTaioB. CriocoObl oTydeHus. 3HaYeHNe

CBOMiCTBA METAJIJIOB U HEMETAJUIOB B MPUPOIE U KU3HEACITEIIbHOCTH YEJIOBEKAa M OpraHru3MoB. MeTamioTepMust.

MeTAJIJIOB U [Tupomerammyprus, THAPOMETALTYPrus W dJeKkTpomeTamuryprus. CruiaBel 4YepHbIE U IIBETHBIC
HeMeTALIOB Koppo3sus MeTanmioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3HUH.

2. Hemeramnpl. O0mue ¢u3nyeckue W XMUMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIE CBOWCTBA
HemeramioB IV— VII rpymn. Krmaccudpukanmss u  HOMEHKIaTypa COEAMHEHUH HEMETaJlIOB.
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KpyroBopoTsl GMOTeHHBIX 37IEMEHTOB B IPUPOJE.

Pa3nea 8. JlabopaTopHbIil NPAKTHKYM 10
Tema 8.1. OCHOBHOE COIepIKAHME 6 OK 01, OK 02,
Nnentuduxanus OK 04
Heopranuvecknx | JlaGopaTropusbie padoTbl 6
BellecTB
Jlaboparopnas padota Ne3. M3yuyenne ocoOeHHOCTEN XUMUYECKUX pPEeaKLUi. 2
JlaGoparopnast pabora Ne4. l3ydeHue KOppO3UM METAUIOB U CIOCOOOB 3alUTHl METAUIOB OT
KOPPO3HH. 2
Jlaboparopnast pabGora NeS5S. Pacmo3naHne HEOPTaHMYECKHUX BEIIECTB METOJAOM XHMHYECKOTO
sKcnepuMeHTa. MneHTHU(UKanMs HEOPraHWYEeCKHX BEIIECTB C HCIOJIB30BaHUEM WX (HU3UKO- 2
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAU€CTBEHHBIX PEAKIIHII.
Tema 8.2. OCHOBHOE CO/Iep/KAHIE 4 OK 01, OK 02,
HccaenoBanme OK 04
cBoiicTB pacTBopoB| JlabopaTopHbie padoThI 4
JlaGopaTtopnas pa6ota Ne6. [IpuroroBnenue pacTBopa 3aJaHHON KOHIIEHTpauu. OnpeaeeHne Cpesl
BOJIHBIX PacTBOpOB. PelieHune pacueTHBIX 3a7ad Ha HAXOXXJICHHE MAacCOBOW JOJTH PACTBOPEHHOTO 2
BEIIIECTBa B pacTBOpE.
JlaGopaTopnass paGota Ne7. IlpuroroBieHue cycrneH3uu KapOoHata Kaublus B Boje. [lomydeHue 5
IMYIBCUU MOTOPHOTO Macia. O3HaKOMIIEHUE CO CBOMCTBAMHE TUCTIEPCHBIX CUCTEM.
Pa3nen 9. CTpoeHue u cBOIiCTBa OPraHN4YeCKMX BellecTB 14
Tema 9.1. OcHOBHOe coep:kaHue 2 OK 01
Kaaccupuxanus,
CTpOeHHE U 1. [losiBneHue 1 pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipenmer opranndeckoit xumun. Mecto u 2
HOMEHKJIATypa | 3HaUCHHE OPraHMIECKON XHUMUM B CUCTEME ECTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUC KaK IMOPAAOK COCAUHCHHA aTOMOB B MOJICKYJIC COIJIACHO HMX BaJICHTHOCTH.
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oprannyeckux | OCHOBHBIE MOJIO)KEHHUSI TEOPUU XUMHYECKOTO CTPOEHUsI OpraHnyeckux coennHennii A.M. bytieposa.
BeleCTB VYrnepoaHblii CKEJIET OpPraHu4ecKOW MOJEKYJbl. 3aBUCHMOCTb CBOMCTB BEHIECTB OT XHMHUYECKOTO
CTpOEHHUs MOJeKyn. M3omMepHst 1 n30MepBl.
[lonatue o ¢ynkunoHanpbHOM Trpynne. Paaukan. IlpuHIMIB KiaccuUKaMU — OpPraHMYECKUX
CoeMHEHU. MexnyHapoaHas HOMEHKJIAaTypa UM IPUHLWIBI HOMEHKIATypbl OpPraHUYECKHX
COCIMHECHUM.
2. Knmaccudukanusi peaknuii B opraHudeckod XumuH. Peaknuu mpucoenuHeHHs (THIPHUPOBAHUS,
raJIOTEHUPOBAHUS, THIPOraJlOTEHUPOBaHUs, THaparanuu). Peakuuy otmiemieHus (IeruapupoBaHus,
JeTUporajJoreHupoBanus, Aeruaparaiun). Peakunn 3amemenus. Peakiumn nsomepuzanuu.
Tema 9.2. OcHOBHOe coep:kaHue OK 01, OK 02,
CaoiicTBa B - OK 04
OpTraHHYeCKHX 1. ®usuko-XxMMHYECKHE CBOWCTBA OPraHUYECKUX COECOUHEHHI OTIENbHBIX KJIAcCOB (OCOOEHHOCTHU
coeXHHeHuii KJaccu(UKaMd M HOMEHKJIATYyphl BHYTPH KJacca; TOMOJIOTHYECKHH psix u oOmas Qopmyna;

n3oMepust; GU3NIECKHEe CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TTOTYUCHUS).

- TpeAeTbHBIC YIIIEBOAOPOAbI (allKaHbl M IMKJIOANKaHbl). CBONCTBa MPUPOAHBIX YIIEBOIAOPOIOB,
HaXOXJACHUE B IPUPOAC M INPUMEHCHHME AJIKaHOB; AJIKaHbl: TOMOJOTHMYECKMM psll, U30MEpUS U
HOMEHKJIaTypa ajlKaHOB. XHMMHMYECKHE CBOWCTBA aJKaHOB (MeTaHa, 3TaHA): FOPEHHUE, 3aMEIIEHUE,
pasiloKeHUe, ACTUIPUpOBaHME. ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX HCTOYHHMKOB TEILUIAa B
IPOMBIIIIEHHOCTH U ObITy. [IpMeHeHMe ankaHoB.

— HeIpenenbHble (AJIKEHbI, AJIKWMHBI M AIKaJAMEHbl) M apoMaTudyeckue yriaesopopozsl. ['openue
alleTWJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU I CBAPKU U PE3KH METAIUIOB;

OtuneH, ero noayuyeHue. ['oMmosornueckuil psii, M30MepHUs, HOMEHKJIATypa alKEHOB. XHUMHUYECKHE
CBOMCTBA JTUJICHA: TOPEHHE, KAYECTBCHHBIC DPEAKLUH, TMaparauus, noiaumepusanus. [Ipumenenue
JTUJICHA.

Huensl u kaydyku. [IoHATHE 0 [UEHAaX KaK yIIEBONOPOAAX C ABYMs JBOWHBIMU CBSI3SIMH.

AnkuHBL. AneTuieH. XMMUYECKHE CBOMCTBA alleTUJICHA: TOpeHHe, oOeclBeunBaHue OpOMHOM BOJBI,
IIPUCOEANHEHHS XJIOPOBOAOPOAa U ruapaTanus. [I[pumeHenne aneTuneHa.

Apensbl. benszon. Xumudeckue cBoiicTBa OeH30ja: TOpEHHE, peakiMy 3aMelleHns (TajJoreHupOBaHue,
HutpoBanue). [I[pumeneHmne 6eH3051a Ha OCHOBE CBOMCTB. [IpupogHbIe HCTOYHUKH YTIIEBOIOPOIOB.

- KHCIIOPOJICOIepIKAIIIE COeTUHEHHS (CTUPTHI U (heHOIIbI, KapOOHOBBIE KMCIOTHI U 3(UPHI, aJIbJACTHIbI
U KETOHBI, XKUpPBI, yrieBoibl). [IpakTuueckoe NpUMEHEHHE ATHIICHTJIMKONS, TJIMLEpHHA, (eHoa.
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[Ipumenenne ¢dopmanpaeruaa, aneTaabIernaa, YKCYCHOW KHCIOTBL. Mblla Kak COJIM BBICHIMX
KapOOHOBBIX KUCIOT. MOIOIIHE CBOKWCTBA MbLA.

- a30TcoJep’Kalllhe COeOUHEHUs (aMUHBI M aMHUHOKHUCIOTHI, Oenku). BbIcOKOMONEKyIspHbIe
coeIMHEHUs (CUHTETHYeCKHe W OMOJIOTHYECKU-aKTUBHbIE). MOHOMEp, MOIMMeEp, CTPYKTYPHOE 3BEHO.
[Tonumepwusanys 3TuaeHa Kak OCHOBHOE HaIllPaBJIEHUE €r0 UCIOJIb30BAHUS.

o 2
['eneTnueckas CBs3b MEXIy KiIaccaMH OpraHM4ecKkux coenuHeHuid. [lonarue o6 azorcomeprxariux
COCIMHCHUSIX, OWOJIOTMYECKHM aKTHBHBIX BemecTBax (yrieBoaax, KUpax, Oenkax | Jp.),
BBICOKOMOJIEKYJISPHBIX COCTMHEHUIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO).
Tema 9.3. OcHoBHOE coep:xkaHue 4 OK 01, OK 02,
Nnentuduxanus OK 04
OPraHHYeCKHX 1. Buoopranndeckue coeauHenus. [IpumeneHne u OuoOTrHYEcKass poJib YrieBonoB. OKuCIEHUE
BeIecTB, HX VIJIEBOJOB — MCTOYHMK SHEPrud >KUBbIX oOpraHu3moB. OOjacTu NpUMEHEHUS AaMHHOKHUCIIOT. 5
3HAYCHHC H [IpeBpamenust OenkoB muiM B opranuzMe. buomormueckue QyHkium OenkoB. buonornyeckue
npHMeHenue B GbyHKIHMH )XUPOB. Posib OpraHnyeckol XUMUHW B PEIICHUH TIPOOJIEM MUIIEBOM 0€30MMacHOCTH.
OBITOBOM M o .
.. | 2. Ponp opranmueckoil XMMHU B pEUICHUU MTpoOJIeM HSHEPreTHdeckoil 0e30macHOCTH, B Pa3BUTUHU
NMPOU3BOICTBEHHOM
P A MEAUIMHBI, CO3JJaHUH HOBBIX MaTEpHUaOB, HOBBIX UCTOYHUKOB SHEPTUH (aIbTEpHATUBHbBIE HCTOYHUKHU
eATeTbHOCTH .
A sHeprun). OnacHOCTh BO3JCHCTBUS HA KUBBIE OPraHM3Mbl OPTaHUYECKUX BELIECTB OTJEIBHBIX KJIACCOB 2
yeJioBeKa
(yrmeBomopobl, CHUPTHI, (DEHONBI, XJIOPOPTaHWYECKHE IMPOU3BOAHBIC, ANbAETHABI U [p.), CMBICI
MoKa3aTess MpeieIbHO IOMYCTUMOM KOHIICHTPALIUH.
Pasznea 10. JIabopaTopHbIii NPAKTUKYM 0 HACHTH(PUKANUN OPTAaHUYECKUX BellleCTB 15
Tema 10.1. OCHOBHOE COIepIKAHME 15 OK 01, OK 02,
Unentudpuxanns OK 04
opranndeckux | JIadoparopHbie padoTsI 15
cOeIMHeHU N
OTIEIbHBIX Jlaboparopnast pabora Ne8. M3ydeHwme XapaKTepHBIX CBOWCTB CIHUPTOB, (EHOJIOB, aIbJACTHUIIOB H 4
KapOOHOBBIX KHCIIOT.
KJIACCOB
JlaGopatopnas pabora Ne9. M3ydeHue XxapakTepHBIX CBOICTB yIJI€BOIOB. 2
Jlaboparopnas pa6ota Nel(. M3yueHne xapakTepHBIX CBOMCTB OEIKOB. 2
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Jlaboparopuas padota Nell. M3yueHue xapakTepHBIX CBOMCTB MOJIMMEPOB M BOJOKOH. 4
Jlaboparopnast padota Ne 12. Pacro3HaBaHue OpraHWYECKHX COEAMHEHUN METOJAOM XHWMHYECKOTO
JKCIEpUMEHTa (MPUMEHEHHE TNOJIYYCHHBIX 3HAHUN W HaBBIKOB XMUMHYECKOTO JKCIEPUMEHTA MJis 3
KaueCTBEHHOTO OIPECIICHHS BBIIAHHBIX 00Pa31l0B OPraHWYECKUX BEIECTB).
IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COJepP:KaHUe (MPUKJIATHOH MOIYJIb)
Pa3nes 11. Xumusi B Npou3BOACTBEHHOM 1esITeIbHOCTH YeJI0BeKa 7
Tema 11.1. Xumus | Coaep:xkanue NPUKJIATHOTO MOIYJISA 7
B
HPOM3BOACTBEHHOM | | [y peitiime JOCTHKECHUS XUMHUYECKOM HAyKM M XHMHUYECKOW TEXHOJOruu. Ponb Xumuu B OK 01, OK 02,
ATEJIbHOCTH N .
esite oc o0OecrieueHn HKOJOTHYECKOM, DSHEpreTudeckor Oe3omacHocTu. IlpaBmma momcka W aHanm3a OK 04, OK 07,
crapiuero XUMHYECKOH MH(OpMaMU W3 pa3iNYHbIX HMCTOYHUKOB (HaydHas W y4eOHO-Hay4dHas JHTeparypa, K 1.3
TEeXHHKA- .
¢ cpencTBa MaccoBoi nHpopManuu, cetb HTepHET).
CyJ10BOAMTEJIS C 3
lpaBoM 2. Ilpunuun pa®oTsl 4eThipexTakTHBIX U ABYXTakTHbIX /IBC. Ilonsatue m Ttomnue. CocTaB TOILIUBA.
IKCIUIyaTallMM | HazHaueHWe W COCTaB Ta3opaclpesieNieHHst CHCTeMbl au3eneil Ha cyaHe. I[IpeoOpazoBanue
CyAOBBIX MOTEHLIMAJIBLHONW 2HEepruu >HeproHocurens (tomnua) B COVY (musensx) Ha cynaHe. ['azoo0pa3zoBanue
IHEPreTHYEeCKUX | py CHKUTaHUM TOIUIMBA Ha cyaHe. DHeproHocutens. OBP peaknun. DneKTpoHHBIE (OPMYIIBIL.
YCTaHOBOK dOu3nvecKkrue U XUMUYECKHE CBOMCTBA DJIEMEHTOB.
3. Tlomstme «rpy3». Kiaccudukammss Tpy30B TO pa3IMUHBIM TpPU3HAKaM. |paHCIIOPTHBIC OK 01, OK 02,
XapaKTEPUCTUKU TPy30B. ['py30mepeBO3KH, OCYIIECTBISAEMBIE MOPCKHMM W PEYHBIM TPAHCIOPTOM. 2 OK 04, OK 07,
OcobeHHOCTH TPY30BBIX omneparuii HepreHaMBHBIX cynoB. Hedrenanusubie rpy3bl. HedTenpoayKkTh. IIK 3.2
Hed1s. Xumuueckue cBoiicTBa HEPTH.
JuddepeHnnpoBaHHbBIN 3a4eT. 2
Bcero: 80




3. YCJIOBUA PEAJIM3ALINN OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O
INPEJIMETA

3.1. Jlna peanuzanmuu TporpaMMbl Y4eOHOTO TIpeaAMeTa MPEIyCMOTPEH CIeayIolee
yue0HOe TTOMEIIEHUE!

- KaOwHEeT «DKOJIOTHYECKHE OCHOBBI MPHUPOAOIIONb30BaHus. OOmieoOpa3oBaTeIbHbIE

TUCIUTUTAHBD.

YyeOHOe MOMELIEHUE COOTBETCTBYET TpeOoBaHMsIM CaHUTApHO-3MHIEMHUOJIOTUYECKUX
MPaBUJI U HOPMATHUBOB, OCHAIIIEH TUTIOBBIM 000PYAOBaHUEM, B TOM YHCIE CHEITUATM3HPOBAHHON
y4eOHON MeOeNnbl0 U CpelcTBaMHu 00y4YeHHUs, HEOOXOAUMBIMU JJISI BHITIOJIHEHHS] TPEOOBAHUM K
YPOBHIO MOATOTOBKH 00YYaOLIHXCS.

B yueOHOM mOMEIIEHUU MPETyCMOTPEHO Clenyroiiee 000pyI0BaHUE:

- KOMIUIEKT y4eOHOH MeOemnu (CTOIbI, CTYIbs, T0CKa);

- KOMILJIEKT y4e€OHO-HATJISAHBIX MTOCOOMI: TaONHIIBI: CTPOEHHE aToMa YIJiepoja; METaH;
OyTaH; MPUPOIHBINA ra3 — XUMUYIECKOE ChIPhE; ITHIICH; alleTUJICH; MTPOYKThl CHHTE3a HAa OCHOBE
aleTuiieHa; OEH30JI; MOJIY4YeHHE CHHTETHYECKOro Kaydyyka U3 HeTSHBIX Ta30B; cXeMa
TpyO4aTOil YCTAaHOBKH HJisi TEPEroHKH He(TH; OCHOBHOE CHIpbE IS CHHTE3a MOJIUMEPOB;
IPOAYKTHI epepaboTku HedTH; o0pa3zoBaHUe BOJOPOIHBIX CBA3EH B MOJIEKYaX BOJbI U CIIUPTA;
CTpoeHHe (eHOMa; CIUPTHI U aNbICTUIbI;, YCTAHOBKA JUJIS TOoMy4deHUs (eHoI(opMaTbIeTHIHON
CMOJIBI; TIOJIyYUeHHWE U TPUMEHEHHE YKCYCHOMW KHUCIOTBI; OOpa3oBaHME MaKpPOMOJIEKYJIbI
Kpaxmala; MpOAyKThl MepepadOTKH APEBECHHBI, MOMyUYEeHUE AIleTATHOTO BOJOKHA; CTPYKTypa
MOJIEKYJIbI Oernka; cteHapl: [lepuoandeckas cucrema xumudeckux snemeHToB J[.M.Menneneena;
TabllMlla PAacTBOPUMOCTH; XUMHUYECKHE 3HAKM U ATOMHBIE MAacChl JJIEMEHTOB; HEKOTOPBIC
KJIACChl OPTraHUYECKUX COCAMHEHHIA.

B y4eOHOM moMeneHn: mpeIyCMOTPEHBI CIIEAYIONINE TEXHUYSCKUE CPEACTBA O0yUCHHUS:

— MEepPCOHAIbHBIA KOMIBIOTED C JIMIIEH3MOHHBIM POTPAMMHBIM 00ECIIeUeHUEM;

— TEJIEBU30D;

— BHJICOMAarHuTO(oH;

— JIOKallbHasi KOMITBIOTEPHASI CETh.

Jlnst peanu3aiu padbodeil mporpaMmbl yueOHOTO IpeMeTa MpeIycMOoTpeHa Onbanorexa
Y YUTAJIBHBIN 3aJ1 C BBIXOJOM B ceTh MIHTEpHET.

3.2. UndopmannonHoe odecriedeHre peaau3anun NporpaMmmbl

3.2.1. OcHOBHBIE YJIEKTPOHHBIE H3TAHUS

1. Xumus. bazoseiii ypoenb. 10 kmacc : yuebnuk / Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U., Ipoznos A.A., Jlyaun B.B.; nmox pen. Jlyauna B.B. - 8-e u3z., crepeorurnnoe -
Mocksa : U3parensctBo "l[Ipocsemenne", 2022. - 208 c¢. - ISBN 978-5-09-099533-7. - Tekcr :
JJIEKTPOHHBIN.

2. Xumus. bazossiii ypoBenb. 11 kimace : yuebnnk / B. B. Epemun, H. E. Ky3smenko, A.
A. Jpo3nos, B. B. JIlynun ; noa. pen. B. B. Jlyauna. - 8-e u3x., nepepaboranHoe - MocKBa :
WN3narensctBo "llpocBemenne", 2022. - 226 c. - ISBN 978-5-09-099534-4. - Texkcr
AJIEKTPOHHBIN.

3.2.2. JlonoJIHUTEIbHbIE€ HCTOYHHUKH
1. I'abpuensu, O. C. Xumus. bazossiit yposens. 10 kiace : yuebnnk / O. C. ['abpuensH. -
5-¢ u3n., nmepepaborannoe - Mocksa : M3garensctBo "lIpocBemenne”, 2022. - 192 c. - ISBN
978-5-09-099538-2. - TeKCT : 27IEKTPOHHBIH.
2. I'abpuensn, O. C. Xumus. ba3osiit ypoBens. 11 kimace : yuebnuk / O. C. ['abpuensH. -
8-e m31., crepeorumnnoe - Mocksa : MznarensctBo "IlpocBemenne”, 2022. - 224 c. - ISBN 978-
5-09-099539-9. - TekcT : SNEeKTPOHHBIH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB
OCBOEHUMAOBIIEOBPA3ZOBATEJIBHOT'O YYEBHOTI'O ITPE/IMETA

KoHTpoJibH o1eHKa pacKpBIBAIOTCS Yepe3 MPEIMETHBIC pe3yIbTaThl, YCBOCHHBIC 3HAHUS
U TpuoOpeTeHHble OOY4YaIOIIMMHUCS YMEHHUs, HampaBieHHble Ha (opMupoBaHHE OOIUX H
npodecCHOHATBHBIX KOMITIETCHIINH.

Oomas/npodeccnoHanbH Paznen/Tema Tun oeHOYHBIX MEPONPHUATHIA
asi KOMIeTeH U
OK 01. Bri6upats | P 1, Tema 1.1. Texkymuit KOHTPOJIb B popme:
ciocoObl  pemrenust 3amay | P 2, Temsr 2.1, 2.2. — TECTUPOBAHME;
npogeccuoHaTbHON P 3, Tema 3.1. —  YCTHBIH OIIPOC;
JIESITETbHOCTH P 4, Tema 4.1. —  JIOKJTajbl, pedepars;
IIPUMEHUTEIILHO K | PS5, Tema 5.1. —  OLIEHKA BBIOJIHEHHS
pas3IMYHBIM KOHTEKCTaM P 6, Tema 6.1. 11a6OPaTOPHBIX PadoT.
P7, Tema7.1. IIpomexxyTounass arrectauus B
P 8, Temsr 8.1, 8.2. dopme:

P9, Temsr 9.1, 9.2, 9.3.
P 10, Tema 10.1.

P 11, Tema 11.1 (IT-o/c).

OK 02. Hcnoomn3oBats | P 2, Tema 2.2.
COBpPEMEHHBIE cpeactra | P 3, Tema 3.1.
IIOMCKA, aHaInu3a nu|P5, TemaS5.1.
UHTEPIIPETALMH P 6, Tema 6.1.
nHpopmaruu u|P7 Tema7.1.
nH(pOpMaMOHHBIE P 8, Temsr! 8.1, 8.2.
TEXHOJIOTHH st | P9, Temsr 9.2, 9.3.
BBITIOJIHEHUS 3amay | P 10, Tema 10.1.
npodeccrnoHaTbHOM P 11, Tema 11.1 (IT-o/c).
NeSITebHOCTH

OK 04. Dddexrurno | P 3, Tema 3.1.
B3aHMOJICHCTBOBATh u | P8, Temsr 8.1, 8.2.

paboTaTh B KOJUIGKTHBE M
KOMaH/1e

P9, Temsr 9.2, 9.3.
P 10, Tema 10.1.

P 11, Tema 11.1 (IT-o/c).

OK 07. CogeiicTBoBath
COXPAaHEHMIO OKpYXKarolen
Cpenbl,
pecypcocOepeKeHHIO,
OpPUMEHSATh  3HaHUA 00
M3MEHEHUU KJIuMarTa,
MPUHLIMIBL  OepeKIMBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO EHCTBOBATH
B Ype3BbIYANHBIX
CUTYaIUAX

P 6, Tema 6.1.

P 11, Tema 11.1 (IT-o/c).

[IK 1.3. DkcnmyatupoBaTh
CYJIOBbIE DIHEPreTUYECKUE
YCTaHOBKH

P 11, Tema 11.1 (IT-0/c).

— muddepeHIpOBaHHBIN 3a4eT
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IIK 3.2. Cobmronath Mepbl
MPEIOCTOPOKHOCTH BO
BpEMS MTOTPY3KH, BRITPY3KH
u oOpareHus: ¢ OnacHbIMHU
U BpPEOHBIMU TpYy3aMH BO
BpeMs pelica

P 11, Tema 11.1 (IT-o/c).
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®egepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIIOPTA
DenepajibHOE TOCYAAPCTBEHHOE OI0I2KETHOE 00pa30BaTe/ibHOE YUpexKIeHue
BbICIIEr0 00pa30BaHUsA

«["ocymapcTBeHHbII YHUBEPCUTET MOPCKOI0 M pe4Horo ¢gJiora
umenn aamupana C.0. MakapoBa»

Kotaaccknii punnana ®I'bOY BO «I'YMP® nmenn agmupaia C.O. Makaposay»

KOMIIJIEKT KOHTPOJIbHO-OIIEHOYHbBIX CPEACTB
ITO OBIIEOBPA3OBATEJIBHOMY
YYEBHOMY IIPEJMETY

BbYIIL.04 XUMMUS

IMPOI'PAMMBI ITIOATI'OTOBKHA CIIENUAJIMCTOB CPEJHEI'O 3BEHA

M0 CNeNHAJIbHOCTH
26.02.03 CYJOBOXJIAEHHUE

KBAJTM(PUKALMS

CTAPIINI TEXHUK-CYJOBOJUTEJD
C IPABOM YKCILTYATALIMU CYJOBBIX SHEPTETUYECKUX YCTAHOBOK

2. Komnaac
2023



COI'JTACOBAHA YTBEPXK/IEHA

3amecTHTeNb TUPEKTOpa MO y4eOHO- i | op duanaxa
METOIHYECKOH Te punnana
0O.B. lllepruna
H.E. I'maneimesa 4
y g / / of 204°
Ao e 204
OJIOBPEHA _ =7

e LU E:

HA 3aCe/IaHUH [IUKJIOBOH KOMUCCHH
MaTeMATHYECKUX ¥ €CTECTBEHHOHAYYHBIX
JUCIMILINH

Mpotoxon ot /6 _. 052023 Ne 7

7

Fg ] A
Ipencenarens L/~~~ H.MU. Cyb6oruna

PA3PABOTYHK:
Amocosa IOmus BanepeeBna— npenonasarens KPY Kotnacckoro ¢ummana ®I'BOY BO
«'YMP® umenu agmupana C.O. Makaposa»

KoMIUIEKT KOHTPOJIBHO-OLEHOYHBIX cpeAcTB mo yueGHoMy mpeamery BYIL04 Xumwms
pazpaboTaH B cOOTBEeTCTBUHU ¢ DeaepaibHbIM roCy1apCTBEHHBIM 00pa3oBaTe/lbHbIM CTAHAAPTOM
COO, yreepxkaenubiM Ilpukazom  MuHHCTepeTBa oOpasoBaHust W Hayku Poccuiickoit
®enepau ot 17.05.2012 Ne 413 ¢ u3MeHeHMAMH M JononHeHusMH, DenepanbHBIM
rOCyYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpeAHero npoecCHOHANBHOr0 00pa3oBaHus,
yTBEPIK/ICHHBIM MprKa3oM MunucTtepcTBa npocsetienus Poccniickoit ®enepauuu ot 2 nekadps
2020 r. N 691, no crnenmansHocta 26.02.03 CynoBokaerue, pabouvell nmporpamMMoiil yuebGHOro
npeaMerTa.
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COJEPKAHUE
MACHOPT KOMILIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB

KOANU®UKATOP OINEHOYHBIX CPEACTB

CUCTEMA OIIEHKHA OFBPA3OBATEJBHBIX JIOCTUXKEHUI
OBYYAIOHIUXCH IO KAXKAOMY OHEHOYHOMY CPEJACTBY

BAHK KOMIIETEHTHOCTHO-OLIEHOYHbBIX MATEPHUAJIOB JJIAA

OILIEHKM YCBOEHHUS PABOYEW ITPOITPAMMBI YYEBHOI'O
INPEJIMETA

39

40
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1. HACITIOPT KOMIIVIEKTA KOHTPOJIbHO-ONEHOYHbBIX CPEJACTB
IO YYEBHOMY IIPEJMETY
«BYIL.04 XUMMUS»

1.1. Ob6aacTh NpUMeHEeHHsI KOHTPOJIbHO-OLEHOYHBIX CPeICTB

KontponbHo-onienounsie  cpencrea  (KOC)  saBnsitorcs  4acThi0  HOPMATHMBHO-
METOJUYECKOr0 OOeCHeYeHUs] CHCTEMbl OICHMBAHUS KauyecTBa OCBOCHHUS OO0Y4aroIIUMUCS
IporpaMMbl TOATOTOBKM CHEIHMAJIMCTOB CpPEAHEro 3BeHa 1o crneuuansHoctn 26.02.03
CynoBos/ieHre 1 00ecreurnBaloT MOBBIIIEHUE KauecTBa 00pa30BaTEIbHOTO IIpoIecca.

KOC mo yueOGHOMY mpenMeTy IpeCTaBisieT CO0OM COBOKYMHOCTh KOHTPOIUPYIOIINX
MaTepuasoB, NpPeJHA3HAYEHHBIX [UIsI HW3MEPEHUS YPOBHSA JOCTHXKEHHMSI 00ydarolmuMmcs
YCTAHOBJICHHBIX PE3Y/IbTATOB O0yUCHHS.

KOC mo y4eOHOMY mpeaMeTy HCIOJB3YeTCs MPH TMPOBEACHUU TEKYIIETO KOHTPOJISA
YCIIEBaEMOCTH M TPOMEXKYTOYHON aTTecTaluu oOydarommxcs B Buae IU(epeHIIMPOBaHHBIN
3ayer.

1.2. Pe3yjbTaThbl 0CBOCHHS Y4eOHON NMpeaMeTa, NoJIeskale NpoBepKe
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Kon n
HAHMeEHOBaHHeE
dopmupyembIx
KOMIIeTeHInii

Iliianupyemble pe3yibTaThl 00yUeHUs

Oo0mue

IIpeamernbie

OK O01. BrpiObupars

CII0COOBI
3a1aq

peleHus

npodeccroHanbHOM

JCATCIIBHOCTH
MPUMCHUTCIIBHO
Ppa3siInYHbIM
KOHTCKCTaM

K

B wactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTH MAacTepCTBa,
Tpynomooue;

- TOTOBHOCTDH K aKTHBHOH JEATEIHHOCTH TEXHOJIOTHUECKOMN
u COLMaIbLHOM HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATH, TUTAHUPOBATH u CaMOCTOSTENIbHO
BBITIOJTHATH TaKYIO JACSATEIHHOCTD;

- UHTEpEC K pa3Iu4HbIM cdepaM MnpodheccHoHAIbHOM
JEeITEIBHOCTH.

OBnagenue YHHUBEPCATHHBIMU
MMO3HABATENLHBIMH JECHCTBHUSIMM:

a) 0a30BBIC JJOTUYECKHUE ICHCTBUS:

- CaMOCTOSITeNNbHO (OPMYIHpPOBATh W AaKTyaTHM3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYNIECTBEHHBIA MPU3HAK WM OCHOBAHUS
JUTsl CpaBHEHUS, KJIacCU(UKAIN U 0000IICHHMS;

- OMpeneNsaTh IeNd JesITeNbHOCTH, 3a/1aBaTh MapaMeTpsl U
KPUTEPUHU UX TOCTHKCHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCHUTHh KOPPEKTHBBl B JI€ATEIHHOCTh, OILICHUBATH
COOTBETCTBHE PE3YIbTATOB IIEJISIM, OICHUBATh PHUCKU
MOCJEACTBUI ACATEIBHOCTH;

- pa3BUBAaTh KPEAaTHBHOE MBIINIJICHUE TP PEIICHUU
KU3HEHHBIX MPoOIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BIQACTh HaBBIKAMU Yy4eOHO-HCCIEAOBATEIbCKON W

y4eOHBIMU

MMpOTUBOPCUUA B

- BJaJIeTh CUCTEMOIl XMMHYECKHX 3HAHUI, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIONINE TIOHATHUS (XMMHUYECKUU DIIEMEHT, aToM,
9JIEKTPOHHAs 000JI04YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCT,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKHCIIEHUS, XUMHUYecKas
CBsI3b, MOJIb, MOJISIPHASE Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIHA
CKeJeT, (yHKIMOHAIbHAs TpyIa, paadKall, H30MepHs,
M30MEphI, TOMOJIOTHYECKUN psiZl, TOMOJOTH, YIIE€BOAOPOJHI,
KHUCJIOPOJI- W a30TCOJEpiKalllie COEOUHEHHS, OMOJIOrHYecKH
aKTUBHBIE BemiecTBa (YIJIEBOMABI, JKHPBI, OEIKH), MOHOMED,
NOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYIISIPHBIC
COCIMHEHUS, KPUCTAJUTMYECKAsl PEIIeTKA, THUIBI XUMUYECKUX
peaxuuit (OKHCTUTENbHO-BOCCTAHOBUTEIIHHBIE, 9K30-U
SHJOTEPMHUUYECKHE, pEaKIU HMOHHOTO OOMEHa), pacTBOp,
DIIEKTPOJIUTHI, HEDJICKTPOJIUTHI, ANEKTPOIUTHIECCKAS
JTUCCOLMAIUSA,  OKHCIUTENb, BOCCTAHOBHUTENb, CKOpPOCTb
XUMHUYECKON pEaKuu, XHUMHUYECKOE DPAaBHOBECHE), TCOPHH U
3aKOHBI  (TEOpUS XHMMHUYECKOTO CTPOEHUS OPraHUYECKUX
BeniectB  A.M.byrnepoBa, TeOpHs  JIEKTPOJIUTUYECKOU
nyccouuanuu, nepuoanyeckuii 3akon [[.M. MenneneeBa, 3akoH
COXPAHEHHSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK
XUMHUH, (AKTOJIOTHMYECKHE CBEACHHUS O CBOICTBaX, COCTaBe,
MOJlyYeHUH ¥ 0O€30MacHOM  UCHOJB30BaHUU  BAKHEUIITUX
HEOPraHMYECKUX U OpraHWYecKuX BEHIECTB B OBITY H
MPAKTUYECKON JAESITeTbHOCTH YEJIOBEKa;

- yYMETb BBISABJIATH XapaKTepHbIE MPHU3HAKK M B3aUMOCBS3b
W3YYCHHBIX TOHATUN, MPUMEHSITH COOTBETCTBYIOIIME MOHSTHUS
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MPOEKTHOM
npobiem;
- BBIABIATH

JEATCIIBHOCTH,  HABBIKAMU  Pa3pelICHUS
IIPUYMHHO-CICACTBEHHBIE  CBSI3U U
aKTyalu3UpoBaTh 3aJady, BBbIABMIaThb THIOTE3Y €€
pElIeHNs, HaxOIUThb apryMeHThl [UI1 J10Ka3aTeabCTBa
CBOMX YTBEp)KJIEHUH, 3a/laBaTh IapaMeTpbl U KpPUTEPHUU
peleHus;

- aHAJIM3MPOBATh IIOJYyYEHHBIE B XOJE PELICHUS 3aJaud
pe3yJIbTaThl, KPUTUYECKU OLICHMBATh MX JTOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETb IEPCHOCUTh 3HAHHMS B IIO3HABATCIBHYI0 U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUSA M3 Pa3HBIX NPEIMETHBIX
oOJacreii;

- BBIABUTATb HOBBIC MJEHW, NpPEUIaraTb OPUTMHAIBHBIC
MIOJIXOJIbl U PEILIECHUS;

- CIIOCOOHOCTh UX HCIOJIb30BaHMSA B IO3HABATEIbHOH U
COLIMAJIBHOM ITPAKTUKE

NpU OIMCAaHWW CTPOCHUSI M CBOWCTB HEOPTaHWYECKHX H
OpPraHMYeCKHUX BEIIECTB W HUX NPEBPALCHUN; BBIABIATD
B3aWMOCBSI3b ~ XMMHYECKHX 3HAaHHH C  TOHATHSAMH H
NPECTaBICHUAMU JIPYTHX €CTECTBEHHOHAYYHBIX MPEJMETOB;

- YMETh UCTIOJIb30BaTh HANMEHOBAHUSI XUMHUECKUX COCTUHCHUHN
MEXIYHAPOAHOI0 COX3a TEOPETUYECKON U MPUKIALHON XUMUU
U TpPUBHAIbHBIC HAa3BaHWUS BAXHEWIINX BEUIECTB (ITHJICH,
aneTuiieH, raumnepuH, Qenon, GopMmambAeTHa, YKCyCHas
KHCJIOTa, TJIMIWH, yrapHbBId Tra3, YIJIEKHCIBIA Ta3, aMMHaK,
raieHas W3BECTh, HEramieHas MH3BeCTb, IHUTbEBas cojaa H

JIpYruX),  COCTaBIATh  (HOPMYJbl  HEOPTaHMYECKHUX U
OpTraHU4YCCKUX BCHICCTB, YPABHCHHUA XUMHUYCCKUX peaKHHﬁ,
OOBSACHATP  HMX  CMBICJ;  TOJATBEPXKIATh  XapaKTepHbIE
XUMHNYCCKHUEC CBOIICTBa BCIICCTB COOTBCTCTBYIOIIIMMHU
JKCIIEPUMEHTAMU M 3alUCAMU  YPaBHEHHM  XUMHUYECKUX
peaKLuii;

- yMeThb YCTaHaBIMBAaThb MPUHAMIEIKHOCTH  U3YUYEHHBIX

HEOPraHUYECKUX M OPraHUYECKHX BELIECTB K OIPEIEICHHBIM
KJIaccaM U rpyniaM COeAMHEHHM, XapaKTepru30BaTh UX COCTaB U
BAKHENIIME CBOMCTBA; ONPEAENATh BUIAbI XMMUYECKUX CBSI3EU
(koBajIeHTHAsi, MOHHAS, METAJUTMYECKas, BOJOPOIHAsS), THIIbI

KPUCTANIMYECKUX  PEUIETOK BELIECTB; KJIacCU(UIMPOBATDH
XUMHUYECKHE PCAKIUY;
- chopmMHpOBaThH IIPEICTaBICHMUS: 0 XUMHYECKON

COCTaBJISIOLIECH €CTECTBEHHOHAYYHOM KAPTUHBI MHpPA, POJIH
XUMHUUA B TIO3HAHMM SBJICHUHA TPHPOIBI, B (HopMUpOBaHUH
MBILUIEHUSI U KYJIbTYPBHl JIMYHOCTH, €€ (YHKIUOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOU JJIsl PEIICHUS MPAKTUIECKHUX 3a/1a9
U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
310pOBBIO U IPUPOJIHOM CpenE;

- YMEThb NPOBOAUTH pacyeThl MO XUMHUYECKUM (opmynam u
YpaBHCHUAM XUMHNYCCKHUX peaKuHﬁ C HUCITIOJIb30BaAHUEM
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bu3NYeCKUX  BEJNIMYUH, XapaKTEpU3YIOIIUX  BeEllecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMAallbHBIC
yCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  KCIOIb30BATh

CUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui MPUHATUA peH_IeHI/Iﬁ B
KOHKPETHBIX JXKU3HCHHBIX CUTYallUsX, CBA3aHHLIX C BEIICCTBAMHA
" UX NIPUMCHCHHUEM

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
CpeacTBa  TIOWCKA,
aHaymza u
WHTEPIPETAINH
nHpopmarun "
nH(pOPMAalLOHHbIE
TEXHOJIOTUU TUIS
BBITIOTHEHUS 3334
npodeccrnoHanbHOI
NesITeNIbHOCTH

B 00nacTy IEeHHOCTH HAYy4YHOTO TIO3HAHMUSL:
- ¢(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M OOILIECTBEHHOM

IIPAKTHUKH, OCHOBAaHHOIO  Ha  JOMajlore  KyJabTyp,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHWIO  CBOETO0  MecTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHME  S3BIKOBOM W  YHMTATEIbCKOM

KYJbTYpPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXIY JIOJbMHU
Y NTO3HAHMS MUDA;

- OCO3HAaHWE LEHHOCTH  HAy4YHOM  JESITEIbHOCTH,
TOTOBHOCTb OCYUIECTBIISITh MIPOEKTHYIO u
UCCIIEIOBATENbCKYIO JEATENbHOCTh MHAWBHUIYaJIbHO U B
rpynre.

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU

IIO3HaBATCIIbHBIMHA HeﬁCTBHHMHZ
B) pabota ¢ uHbopmaIuei:

- BJaJeTh HAaBBIKAMU TIOJY4YeHUS HH(opManmuu u3
HMCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSTENIBHO
OCYLIECTBJIATh IIOMCK, aHalIu3, CUCTEMATU3aALMI0 U

MHTEpIpeTaluio UHPOPMALIUU PA3IUYHBIX BUIOB U (HOpM
MpEACTaBICHUS;

- CO3/1aBaTh TEKCThl B Pa3jM4YHBIX (QopMmaTax € y4eToM
Ha3HauYeHUs WH(OPMALIMU U LIETICBOU ayJUTOPHH, BRIOUpAs
ONTUMAJIBHYIO (POPMY IIPEJICTABICHUS U BU3YyaIH3alUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTH HH(OpPMAILIHH,

- YMETh IJIaHUPOBATH U BBINOJIHATH XUMUYECKUN HIKCIIEPUMEHT
(mpeBpalleHusi OPraHUYeCKUX BEIIECTB IPH HarpeBaHHH,
MOJIyuYeHUE STUJIEHA M H3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIC
peakiMu Ha albAETHAbI, Kpaxmall, YKCYCHYIO KHCIIOTY;
neHatypauusi OelKOB TpU HarpeBaHWU, I[BETHbIE PEAKIMHU
OCNKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpPEeIeNsTh
Cpelly BOAHBIX pacTBOPOB, KAUECTBEHHBIE pEaKIIUU Ha Cyb(aT-,
KapOOHAT- W XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHHS; pelarb
SKCIIEpUMEHTAJbHbIE 3a7auu 1o TeMaMm "Mertamael" u
"Hemetannbl") B COOTBETCTBUM C IpaBWIAMH TEXHUKHU
0€30I1aCHOCTH NPH 0OpaIlleHUH C BEIECTBAMHU U JIAOOPATOPHBIM
0o0opy/sOBaHUEM; TPEICTABIATh PE3yNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alluCH YpaBHEHUH COOTBETCTBYIOLIMX

peakuuid M (QopMynMpoBaTh BBIBOABI HAa OCHOBE J3THUX
pe3yabTaTOB;
- YyMeThb  AaHaAJW3UpPOBaTh  XHMMHYECKYI0  HH(OpMALHIO,

NOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEICTB MacCOBOU
uHpopmaruu, cetb UHTEpHET U pyrue);

- BJIaJICTb OCHOBHBIMH MCTOJAaMU HAYYHOI'O ITO3HAHUS BCIICCTB
U XUMUYECKUX  sBJIeHUW  (HaOMIoAeHWEe,  HW3MEpEHUeE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

- YMETh TPOBOJUTH PACYETHl 10 XUMHUYECKUM (opMyaam Hu
YpaBHCHUAM XUMHNYCCKHUX peaKI_II/Iﬁ C HUCITOJIb30BaAHUEM
(GU3NYEeCKUX  BENUYMH, XapaKTEePHU3YIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, O0beMa (HOpPMaJlbHBIC
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€C COOTBECTCTBUC IIPABOBBIM W  MOPAJIbHO-3THUYCCKUM

HOpMaM;
- WCNONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHI B perieHnu

KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3aI[MOHHBIX
3amad ¢ coOmoeHneM TpeOOBaHUN IPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pPecypcocOepeKeHus, MPABOBBIX

u TUYECKUX HODM, HOpPM UH(POPMALMOHHOM
0e30IacHOCTH;
- BJIaACTH HaBbIKaMH pacn03HaB aHUuA 148 3allIUThI

nHpopManuu, HOOPMAITMOHHOW 0€30MMaCHOCTH JTUYHOCTH

YCJ'IOBI/ISI) Ta3oB, KOJIMYECTBA BE€IICCTBA, HCIIOJIB30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui MPUHATUA peH_IeHI/Iﬁ B
KOHKPETHBIX JXKU3HCHHBIX CUTYallHsX, CBA3aHHLIX C BEIICCTBAMHA
" UX NPpUMCHCHHUEM

OK 04.
DddexTrBHO
B3aMMO/ICNICTBOBATh
" paboTtath B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIAJICHUC HaBBEIKAMU y4eOHO-UCCIIeI0BATEILCKOM,
MPOEKTHOM M COIMATIbHON JIEATEIIbHOCTH;

OBnageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMATh U UCIOIB30BATh MIPEUMYILECTBA KOMAHAHOU U
WHIMBUIYAIBHOU PaOOTHI;

- TOpUHUMATh  LEJId  COBMECTHOM  JESTENbHOCTH,
OpraHu30BbIBaTh M KOOPAMHUPOBATH JCHCTBHUS 10 €€
JNOCTHKCHMIO: COCTAaBIIATh IUIAH ACHCTBUMN, pacIpeneisaTh
poJii C y4eTOM MHEHUW YYaCTHUKOB OOCYXIaTh
pE3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSIX
peanbHOrO, BUPTYaJILHOTO u KOMOMHHPOBAHHOTO
B3aMMOJEHCTBUS;

- OCYILIECTBIISATh MO3UTUBHOE CTPATETUYECKOE MOBEICHHUE B
Pa3IMYHBIX  CHUTYyallMsIX, MPOSIBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

- YMETh IUIAHUPOBATH U BHITIONHATH XUMHUYECKUN DKCIIEPHUMEHT
(mpeBpallleHusi OpPraHUYECKHX BEIIECTB MPU HArpeBaHUH,
MOJTy4YeHUE STUJICHA M M3YYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakuMd Ha albJETHAbl, Kpaxmall, YKCYCHYIO KHCJIOTY;
JneHatypanust O€NKOB TIpU HAarpeBaHWU, I[BETHBIC PEAKITUU
OCNKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpeleNsTh
Cpely BOAHBIX pacTBOPOB, KAUECTBEHHBIE pEaKIIUU Ha Cyb(aT-,
KapOOHAT- W XJIOPUI-AaHHOHBI, HA KAaTHOH aMMOHUS; pellaTh
SKCIIEpUMEHTaJbHbIE 3a7auyu 1o TeMaMm "Mertamiel" u
"Hemetannbl") B COOTBETCTBUM C IpaBWIAMH TEXHUKHU
0e30macHOCTH TIPH OOpaIIeHUH C BEIECTBAMH M J1a0OPaTOPHBIM
o0opysoBaHUEM; TPEICTABIATh PE3YNbTaThl XHUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3alKcH YpaBHEHHI COOTBETCTBYIOLIUX
peakuuidi M (GopMynIHpOBaTH BBIBOJABI HA OCHOBE JTHX
pe3yNbTaToB
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OBnagenue
JIEUCTBUSMHU:
T') IPUHATHE ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX JIOACH TpH
aHaJIN3€e PE3YJIbTATOB JICATEIbHOCTH;

- MpU3HaBaTh CBOE MPABO W MPABO JPYruX JIOACH Ha
OIIINOKH;

- pa3BUBaTh CIOCOOHOCTh TMOHUMATh MHUP C TIO3HIIMH
JPYTOTro YeoBeKa

YHUBEPCATbHBIMU peryIsITUBHBIMU

OK 07. | B obnacTu 3KOJIOTMYECKOT0 BOCIIUTAHUS: - chopMHpOBaThH IIPEICTaBICHMUS: 0 XUMHYECKON
ConeiicTBOBaTh - cOopMHUPOBAHHOCTH  JKOJIOTHYECKON  KYJBTYpBI, | COCTABIISIONICH €CTECTBEHHOHAYYHONH KapTUHBI MHpA, PO
COXpaHEHUIO MMOHUMAaHUE BITUSIHUS COLIMATIbHO-9)KOHOMUYECKUX | XHMUHM B TIO3HAHUHM SBJICHUN TPUPOILI, B (HOPMUPOBAHHUU
OKpY’Karoleu MPOLIECCOB HA COCTOSIHUE MPHUPOJHONM U COLMAIBHOM | MBIIUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€ (YyHKIUOHATIHHOU
Cpenbl, Cpelbl, OCO3HAHME TII00ATILHOTO XapaKTepa KOJOTUYECKUX | TPAMOTHOCTH, HEOOXOIUMOMN sl peIICHHsI MPAKTUYECKUX 3a1a4
pecypcocOepekeHn | mpooIieM; U OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
10, NPUMEHSATDH | - IUIAHUPOBAHME M  OCYIIECTBIEHUWE JIEUCTBUI B | 3[I0POBbIO U IPUPOAHOU CPEJIE;
3HaHUS 00 | OKpyXKaromeil cpeae Ha  OCHOBE 3HAHUA  IeNiel | - yMeTh cOOMIoaTh MpaBHiia IKOJIOTUYECKH IEIeCO00pa3HOro
U3MEHEHUU YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA; MOBEeEHNUs B OBITY M TPYAOBOH JESITENbHOCTH B LESIX
KJIUMAaTa, NPUHIUIIBI | - aKTUBHOE HENpUSTHE NEUCTBUH, NPUHOCAIIMX BpEJ | COXpPAHEHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEH MPUPOIHOMN
OepexKIIMBOTO OKpY’KarollleH Cpeae; Cpenbl; YYMTBIBATH OMNACHOCTh BO3JCHCTBHUS HAa IKUBBIE
MIPOU3BOICTBA, - yMEHUE MPOTHO3UPOBATH HEONIarONpPUAITHBIE | OPTaHU3MbBI  OMPEACIECHHBIX  BEIIECTB, IOHUMAs  CMBICI
3¢ heKTUBHO 9KOJIOTUYECKHE MTOCJIEICTBUS MPEANPUHUMAEMBIX | TOKA3aTeNs MPEAEIbHON JOIMYCTUMOM KOHIIEHTpaIuu
JENCTBOBATH B | ACUCTBUH, IPENOTBpAIIATH UX;
Ype3BbIYANHBIX - pacllupeHue ONbITa JEITEIBHOCTH 3KOJOTMYECKOU
CUTYaILUIX HaIpaBJIECHHOCTH;
- OBJIaJIcHME HaBbIKaMU Y4eOHO-HCCIIEeI0BaTEIbCKOM,
MPOEKTHON U COLMATIbHOM IEATEIIbHOCTH

TIK 1.3. | - TOTOBHOCTHP K CaMOpPa3BHUTHIO, CaMOCTOSITCIILHOCTH U | - C(bOpMI/IpOBaI;IHOCTL MpEICTABJICHUI: O  XHMHYECKOU C(?’CTaBHﬂ}OHleI;'I

. €CTCCTBECHHOHAYYHOU KapTUHBI MHPaA, POJIM XUMHHU B NIO3HAHWUU ABJICHUU IPUPOIBI, B
9KCl_I-]-IyaTI/II‘)OBaTI’ CaMOOIIPEACIICHUIO, (GOpPMHUPOBAaHUHM  MBIIUICHHS M KYJABTYPbl JIMYHOCTH, €€ (YHKIHOHAIBHOM
CydOBBIC B gactu Tpy0BOro BOCIIUTAHHUSA: IPaMOTHOCTH, HEOOXOAMMOW Il PELICHUS NPAKTUYECKUX 3a1ad M JKOJOTHIECKU

- TOTOBHOCTb K TpyAy, OCO3HAHHUC LCHHOCTH MACTCPCTBA,

000CHOBaHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO H IIPUPOJIHOI Cpeze;
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JHEPreTUYECKUE
YCTaHOBKH

Tpynomooue;

- TOTOBHOCTh K aKTUBHOM JIEATCILHOCTH TEXHOJIOTHYSCKOMN
u COLMAJILHOM HaIpaBJICHHOCTH, CITOCOOHOCTH
WHULIMMPOBATD, MJIaHUPOBATH u CaMOCTOSTCILHO
BBITOJIHATH TaKYIO JA€STEIbHOCTD;

- UHTEpEC K pa3Nu4HbIM cdepaM MnpodheccHoHAIbHOM

NeSITeIbHOCTH.

B o6nacTy 9KOJI0THYECKOT0 BOCITUTAHHS:

- chOpMHUPOBAHHOCTh  JKOJOTHMYECKOHW  KYJIBbTYpHI,
MMOHUMAaHUE BITUSIHUS COLIMAIbHO-3KOHOMUYECKUX

MPOIECCOB HAa COCTOSIHME MPUPOTHOM M  COUUATBHOMN
Cpelbl, OCO3HAHKE TIIO0ABHOTO XapaKTepa 3KOJIOTHIECKUX
npo0em;

- IUIAaHUPOBAHME M  OCYLIECTBIEHUE
OKpy)Xarollled cpere Ha  OCHOBE
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA,

- AKTUBHOE HENpUATHE JACHCTBUHM, MPUHOCAIINX BpELd
OKpY>KalolleH Cpere;

- yYMEHHE MIPOrHO3UPOBATh
3KOJIOTHUYCCKHUC IIOCIIECACTBUA
NEWCTBUI, IPEOTBPALIATh HX;

IEUCTBUH B
3HaHUA  Lenel

HeOIaronpusiTHhIC
MpeAIPUHUMAEMBIX

- pacllupeHue OIbITa JAEATECIBHOCTH OKOJOTMYECKOU
HaIlpaBJIECHHOCTH;
OBnanenue YHUBEPCAIbHBIMU yueOHBIMU

M03HABATEIbHBIMH JICHCTBUSIMHU:

a) 0a30BBIC JJOTUYECKHUE ICHCTBUS:

- CaMOCTOSITETbHO (OPMYIHPOBaTh W aAKTyaIM3UpPOBATh
pobJIeMy, pacCMaTPHUBATh €€ BCECTOPOHHE,

- BHOCHTb KOPPEKTHBBI B JIEATCIBHOCTH, OICHHBATH
COOTBCTCTBHUC PC3YyJIbTATOB MLCIAM, OLICHHUBATL PUCKU
MOCTICICTBHUI CATETBLHOCTH,

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIaJICHUE CHCTEMON XMMHUUECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATrAIOIIUE
HOHSTHS (XMMHYECKHH DJIEMEHT, aToOM, JJIEKTpOHHas o0oiouka aroma, S-, p-, d-
JJIEKTPOHHBIE opbutamm aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
JJIEKTPOOTPULATEIBHOCTD, CTEIICHb OKUCICHUS, XMMUYECKasl CBA3b, MOJIb, MOJISIpHAs
Macca, MOJSIPHBII 00beM, yrIIepoAHBIi cKelleT, pyHKIHOHANbHAs TPYIIa, PagnKall,
HU30MEpHsl, U30MEPBI, TOMOJIOIMYECKU Psill, TOMOJIOIH, YIJIEBOJOPObL, KUCIOPOI- 1
a30TCo/epKalllie COeNUHEHMs, OHONIOTMYECKH aKTHBHBIE BeIlecTBa (yIJIEBOJIBI,
JKHUPBI, O€NKH), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIPHbIE
COCIMHEHUs,  KpPHCTaIM4ecKas  pelleTKa, TUIbl  XUMHUYECKHX  pPeaKlui
(OKHCINTENBbHO-BOCCTAHOBUTENBHbIE, 9K30-U SHIOTEPMHUYECKHE, PEAKIMH HOHHOTO
oOMeHa),  pacTBOp,  OJNEKTPOJIUTHL,  HEIIEKTPOJIUTHI,  JJIEKTPOJIUTHIECKAs
JUccoluanys, OKUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTb XHUMUYECKOH peakluH,
XMMHYECKOE PaBHOBECHE), TEOPUH M 3aKOHBI (TEOPHS XHMHYECKOI'O CTPOCHHMS
opranuueckux semecTs A.M. Byrneposa, TeopHsl 21€KTPOIUTUIECKON AUCCOLMALIH,
nepuognyeckuii  3akoH .M. MenzgeneeBa, 3aKOH COXpaHEHHS  MAacchbl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMHH, ()AaKTOJIOTUYECKHE CBEACHHSA O
CBOIfCTBaxX, COCTaBe, MONYYEHHH U OE30MaCHOM HCHONB30BAHUH BAXHEHIINX
HEOPTaHWYECKHX M OPTAaHWYECKHUX BEIIECTB B OBITYy M MPAKTUYECKOH IEeSITENbHOCTH
YeJI0BEKa;

- copMHPOBaHHOCTH YMEHHH BBIIBISITH XapaKTepHBIE NMPU3HAKA M B3aHMOCBS3b
U3y4YCHHBIX MOHATUM, NPUMEHATh COOTBETCTBYIOIIUE IOHATUS INPU ONHMCAHUU
CTPOEHUSI ¥ CBOMCTB HEOPraHWYECKUX U OPraHUUECKHUX BEILECTB U UX IPEBpallCHUI;
BBIABIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUH C TOHATUAMH U IIPEICTaBICHUSIMHU
JIpYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- c(OPMHPOBAHHOCTh YMEHHH HCIIONb30BaTh HAMMEHOBAHHMS XHMUYECKHX
COCIMHEHUH MEXIYHApOAHOTO CO03a TEOPETUYECKON M INPUKIATHOW XUMHUM U
TPUBHAIBHBIC Ha3BAHUS BAKHEHIINX BEIECTB (STHIIEH, alleTHIICH, TINIEepHH, (eHou,
(dopMasbIeTi], YKCYCHasl KUCJI0Ta, IJIMIMH, YTapHbIH ra3, YIIeKUCIIbIH ra3, aMMHUaKx,
raiieHas U3BeCTb, HeralleHas W3BeCTb, NUThEBas COJa M JPYTuX), COCTaBIATh
(GopMyJIbI HEOPraHWYECKHX W OPraHMYECKHX BELIECTB, YPABHEHUS XUMHUYECKHX
peakIyii, OOBSCHATh UX CMBICI; HOATBEPXKAATh XapaKTepHbIE XUMUYECKHE CBOHCTBA
BEII[ECTB COOTBETCTBYIONIMMH YKCIIEPUMEHTAMHU U 3aMHCSIMU YPAaBHEHUH XUMUYECKAX
peaxiuii;

- BJIQJICHAE OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHUS BEMIECTB M XUMHYECKHX
sIBIICHUH (HaOMIOICHNE, U3MEPEHHE, SKCIIEPIMEHT, MOAETHPOBAHHE)
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- BBIABIATH  NPUYUHHO-CIEACTBEHHBIE  CBSI3M U
aKTyallM3upoBaTh  3ajady, BBIJIBUIaTb THUIOTE3y €€
pelleHrs, HaxOAuTh apryMeHTHl [UId JI0Ka3aTeJIbCTBa
CBOMX YTBEpXKICHHI, 3aJaBaTh MapaMmeTpbl U KPUTEPUU
pelIeHus;

- AHAJIM3MPOBATH MOJYYEHHBIE B XOJI€ pEUICHUs 3aJauu
pe3yNnbTaThl, KPUTUYECKU OIICHHBATh MX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMeThb [MEpPeHOCUTh 3HAHMS B TO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIHbHOCTH;

- yMeTh MHTETPUPOBATh 3HAHUSA M3 Pa3HbBIX NMPEIMETHBIX
obacrei;

B) pabota ¢ uHbopmaIuei:

- BIAACTh HAaBBIKAMHU TOJNIy4eHUs WHGOpMALUUA U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO
OCYHIECTBJISATh MOWUCK, aHajdu3, CHUCTEMAaTU3alMI0 U
MHTEpIpeTaluio UHPOpPMALIUKU PA3IUYHBIX BUIOB U (HOpM
MPEACTABJICHHUS.

OBnanenue YHHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU
JNEUCTBUSAMMU:

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMATh U UCIOIb30BATh MIPEUMYILECTBA KOMAHAHOU U
WHIUBUAYAIbHON pabOTHI;

- TOpUHUMATh  LEJId  COBMECTHOM  JESTEeNIbHOCTH,
OpraHM30BBIBaTH W KOOPAMHHUPOBATH JIEHCTBUS IO €€
JOCTHKCHMIO: COCTaBIIATh IUIAH ACMCTBUMN, pacIpeneisiTh
polu ¢ y4eTOM MHEHHMH YYacTHHKOB OOCYXAaTb
pEe3yNbTaThl COBMECTHON PaOOTHI.

OBnanenue YHUBEPCATbHBIMU PeryIsTUBHBIMU
JNEUCTBUSAMMU:

T') IPUHATHE Ce0s U APYTUX JIFOJICH:

- IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX JIOACH TpH
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aHaJIN3€e Pe3yJIbTATOB JICATEIIBHOCTH;
- MpU3HaBaTh CBOE MPABO W MPABO JPYrHX JIOACH Ha
OILINOKH

[IK 3.2. CoOnronarh

MepbI
MIPEIOCTOPOKHOCTH

BO BpeMs IOTPY3KH,
BBIIPY3KHU u
oOparnieHus C
OITIACHBIMHU n

BPEIHBIMU TIpy3aMHU
BO BpeMs peica

- TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSTCIBHOCTU U
CaMOOIIPEICIICHUIO;

B yactu Tpy10BOrO BOCIIUTAHUS:

- TOTOBHOCTb K TpPYyIy, OCO3HaHHE IICHHOCTH MAacTEepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTbh K aKTUBHOMW JIEATEILHOCTH TEXHOJIOTHIECKOM
u COLIMATTLHOM HaIpPaBIEHHOCTH, CIOCOOHOCTh
WHUIIMAPOBATh,  IUIAHUPOBAaTh M CaAMOCTOSTENIBHO
BBIIIOJHATDL TaKYI0 JCATCIBHOCTD,

- HWHTEpEC K pa3nuuHbIM cdepaM TpodecCHOHATHPHON

NESTENBHOCTH.
B 06nacty 5K010ruyecKoro BOCIUTaHUS:

- copMHPOBAaHHOCTH  HKOJOTHYECKOW  KYJIBTYPHI,
MOHUMaHHe BIIMSIHUS COLIMAJIbHO-9KOHOMHUYECKUX

MPOIECCOB HAa COCTOSIHME MPUPOTHOM M  COUUATBHOMN
Cpelbl, OCO3HAHHE TII00ABHOTO XapaKTepa 3KOJIOTHIECKUX
npo0em;

- IUIAaHUPOBAaHME M  OCYLIECTBICHUE
OKpy)Xarollleld cpere Ha  OCHOBE
yCTOfI‘-IHBOFO Pa3BUTHUA YCTIOBCUYCCTBA,

- AKTMBHOE HENpUATHE JACHCTBUH, MPUHOCAIINX BpELd
OKpY>KalolleH cpele;

IEUCTBUH B
3HaHUA  Lenel

- yMEHUE MIPOTHO3UPOBATH HeOIaronpusTHIC
9KOJOTHUYCCKUEC IIOCJIICACTBUA Hpe,Z[HpI/IHI/IMaeMBIX
NEWCTBUI, IPEOTBPALIATh HX;

- pacliMpeHue OmbITa JESITENIbHOCTA 3KOJOTMYECKOU
HaIpaBJIECHHOCTH;

OBnanenue YHHUBEPCAIbHBIMU yueOHBIMU

- c(OPMUPOBAHHOCTh ~ MPEACTABICHUN: O XUMHYECKOH
COCTaBJISIOIIECH €CTECTBEHHOHAYYHOM KApTUHBI MHpPA, POJIH
XUMUM B TO3HAHWUU SBICHUH MPHUPOABI, B (PopMHpOBaHUHN
MBILUIEHUSI U KYJIbTYPBl JIMYHOCTH, €€ (YHKIUOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTUIECKUX 3a/1a4
U OKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeie;

- BJIQJICHUE CHCTEMOM XMMHUYECKHX 3HAHUH, KOTOpas
BKIIIOUAET:  OCHOBONOJAralmue  MOHATHS  (XUMUYECKUI
9JIEMEHT, aTOM, 3JIeKTpOHHas o00ojoYka artoma, S-, p-, d-
DJIEKTPOHHBIE OPOUTATIN aTOMOB, MOH, MOJICKYJa, BaJICHTHOCTb,
3EKTPOOTPUIIATENILHOCTD, CTENEHb OKUCICHHS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIN 00bEM, yrIepOaHbBIN
ckener, (yHKIMOHANBHAS TpyINNa, paguKkai, H30Mepus,
U30MEpPBI, TOMOJOTHYECKHUI psjl, TOMOJOTH, YTJIEBOIOPOADI,
KHUCTIOPOJI- U a30TCOJEpIKAIIUE COCAMHEHUS, OMOIOTUYECKU
aKTHBHBIC BellecTBa (YIJIEBOJbI, J>KHPHI, OCJIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIC
COCIMHEHUS, KPHUCTAJUIMYECKash pEelIeTKa, THIbl XUMHYECKHUX
peakiui (OKUCIUTENIbHO-BOCCTAaHOBUTEIBHBIE, 9K30-U
SHJIOTEPMHUUYECKHE, pEaKIMK HWOHHOTO OOMeHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTUYECKAS
JTUCCOLMAIUSA,  OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaklu, XUMHYECKOE PAaBHOBECHUE), TECOPUU HU
3aKOHBI  (TEOpUS XUMHYECKOIO CTPOCHMSI OpPraHHMYECKHX
BeuniectB  A.M. bByrnepoBa, Teopus 3JIEKTPOIMTHUYECKOM
nuccouuanuu, nepuoguyeckuit 3axkon .M. MenzaeneeBa, 3aKkoH
COXpPAHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK
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M03HABATEIbHBIMH JICHCTBUSIMHU:

a) 0a30BbIC JJOTHYECKHUEC ICHCTBU:

- CaMOCTOSITETBbHO (POPMYIHPOBaTh W aAKTyaIM3UPOBATh
pobJIeMy, pacCMaTPHUBATh €€ BCECTOPOHHE,

- BHOCHTH KOPPEKTHBBI B JEATEIBHOCTD,
COOTBCTCTBHUC PC3YJIbTATOB LCIIAM,
MOCTICICTBHUI CATETLHOCTH,

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

OLIEHHUBATH
OIICHUBATh PHUCKH

- BBISBJIATH IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU n
AKTyaJIu3UpoBaTh  3aJayy, BbBIIBUT'aTb  THUIIOTC3Yy €€
pEeIICHUA, HaXOAWUTb AapTryMCHTBI JIsI J0Ka3aTCJIbCTBa

CBOUX YTBEPXKICHMH, 3aJaBaThb IapaMeTpbl U KPUTEPUHU
peleHus;

- AHAJIM3UPOBATH MOJYYCHHBLIC B XOAC PCHICHUA 3adavu
pe3yabTaThl, KPUTHUYECKH OILIEHUBATh HX JIOCTOBEPHOCTH,
MPOTHO3UPOBATH U3MCHCHHEC B HOBBIX YCJIOBUSIX,

- yMeTb TIEPEHOCHUTh 3HaHUS B TIO3HABATECIBHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIHbHOCTH;

- YMeTh MHTETPUPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
oOJacreii;

B) pabota ¢ uHpopmaIuei:

- BIAACTh HAaBBIKAMHU TOJNIy4eHUs WHGOpMALUUA U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBJIATh I[OWUCK, AaHaJIW3, CHUCTEMATU3ALUI0 U
HWHTEpIpeTauio WHGOPMAIIUU Pa3IMYHBIX BHJIOB U (opM
MPEICTABICHUS.

Osnanenne YHUBEpPCAITbHBIMU KOMMYHUKATUBHBIMH
JIEHCTBUSIMU

0) COBMECTHasl IeATEIIbHOCTb:

- IOHUMAaTh U UCIIOJIB30BATh HpeI/IMyH_IGCTBa KOMaH,Z[HOI\/'I nu
WHIUBUAYATBHON paOOTHI;
- HpI/IHI/IMaTI: ueiaun

COBMECTHOM  JEATEIbHOCTH,

XUMUHU, (AKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJlyYeHUH ©  OE30MacCHOM  HCIIOJIb30BAHMM — BAKHEHUIIINX
HEOPTraHWYECKHMX M OPraHMYeCKHX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- chOPMUPOBAHHOCTh yYMEHHH BBIABISATH XapaKTEPHBIC
NPU3HAKK M B3aUMOCBSI3b M3YUEHHBIX MOHATUN, MNPUMEHSTh
COOTBETCTBYIOIIHME TTOHATHUS MTPU OTIMCAHUM CTPOCHUS U CBOMCTB
HEOPTraHWYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPAIllCHHUII;
BBIABIIATH B3aMMOCBSA3b XMMHYECKHX 3HAHUH C HOHATHAMH WU
MPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

- c(hopMHUPOBAaHHOCTH YMEHHI HCIOJIb30BaTh HAWMEHOBAHMS
XUMHYECKHAX COCIMHEHMI MEXIYHapPOIHOTO coro3a
TEOPETHYECKOM U MPUKIIATHON XUMHH U TPUBUAJIbHBIC HA3BaHUS
BaXHEHININX BEUIECTB (ITWIICH, AlleTHIICH, TJIMIEPHH, (EHO,
dbopmanberu, YKCyCHas KHCIIOTa, TJIMIIMH, YTapHBIA Tras,
VIJEKUCIBIA Ta3, aMMHUaK, TralleHas W3BeCTb, HeramieHas
W3BECTh, NUTHEBAsI COJa W JPYTHX), COCTAaBIATH (HOPMYIIbI
HEOPraHWYECKUX U OPraHMYeCKUX BEIIeCTB, YypPaBHEHHS
XUMUYECKUX PEAKIUH, OOBSICHATH WX CMBICH, TMOATBEPKIAThH
XapakTepHbIE XUMHYECKHE CBOMCTBa BCIIECTB
COOTBETCTBYIOIIMMH KCIIEPUMEHTAMU M 3aIMUCSIMU ypaBHCHHUI
XUMHYECKHUX PEaKIUi;

- BJIQJICHHEC OCHOBHBIMH METOJAaMH HAy4YHOT'O TMO3HAHUS

BEIIECTB U XUMHUYECKHUX SIBICHUU (HaONIOEeHUE, U3MEpEHHeE,
AKCTIEPUMEHT, MOJICTTUPOBAHHUE);
- chOpPMUPOBAHHOCTh ~YMEHUW  COONIOJATh  TpaBHiIa
9KOJIOTUYECKH  I[€JIECO00pa3HOTO TOBENEHUS B OBITY U
TPYJIOBOM NIEATENLHOCTH B LIEJISAX COXPAHEHUsI CBOETO 30POBbS
U OKpYXalUIeH MNPUPOAHON Cpebl; YUYUTHIBATh OIMACHOCTh
BO3JICUCTBUSl HA KUBBIE OPraHU3Mbl ONPENENECHHBIX BEIIECTB,
MOHUMAsi CMBICT  TIOKa3aTelisl MPeAebHONM  JOMYyCTUMOM
KOHIICHTpaLlUU
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OpraHu30BBIBATH M KOOPAMHUPOBATh JCHCTBUSA MO €€
JOCTHKEHMIO: COCTaBIIATh IUIAH ACHCTBUMN, pacIpeneisaTh
polu € yY4eTOM MHEHHMH YYacTHHKOB OOCYXAaTb
pe3yabTaThl COBMECTHOU PaOOTHI.

OBnanenue YHUBEpCAIbHBIMHU PeryJasTUBHBIMU
JNEUCTBUSAMMU:

T') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHMMATh MOTUBBI U ApryMEHTBl APYTUX JIOACH Ipu
aHaJIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

- NpU3HaBaTh CBOE IMpPaBO M MpaBO JAPYrHMX JIOAEH Ha
OLIMOKHU
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2. KOAUD®UKATOP ONEHOYHBIX CPEACTB

DyYHKIIMOHAJBbHBIN MTPU3HAK
OLICHOYHOI'O CPEJICTBA
(THI KOHTPOJIBLHOTO 3aJTaHUS )

Merton/popma KOHTPOIIS

CobecenoBanue VYerHbii onpoc, nuddepeHITMPOBaHHBINA 3a4€T
3aI[aHI/I$I JJISL CaMOCTOSITCIILHOU

[TuceMeHnHas mpoBepka
paboThl

IIpakTrueckoe 3agaHue

JuddepeHpoBaHHbIi 3a4ET

JlaboparopHsble 3aanms|/1abopatopHas padora
3aJaHue
TecTt, TECTOBOE 3a/1aHHE TectupoBanue

Pacnpenenenue TUIOB KOHTPOJIBHBIX 33JJaHUM MO TEMaM
JJIA OLICHUBAHUA Hp@I[MGTHBIX p€3yﬂbTaTOB.

Tun KOHTPOJIbHOI'O 3aJIaHUS

XUMHUYECKHE CBOMCTBA
MCTAJIJIOB U HEMCTAJIJIOB

OK 01, OK 02

HanmenoBanue temsl Popuupyemeie OK,
IIK
Pazpgen 1. OCHOBHBIC MOHATHS U 3aKOHEI XUMHUU
Tema 1.1. @O, I1I1
OCHOBHBIC IIOHATHS U OK 1
3aKOHBI XUMHH
Paznen 2. OCHOBBI CTpOEHUS BENIECTBA
Tema 2.1. Ctpoenue aToMOB @0, TK
XHUMHYECKHX 3JIEMEHTOB U OK 01
IPUPOJA XUMUYECKOHN CBSA3HU
Tewma 2.2. Ilepuonuueckuit @0, TK
3aKOH U MEepUOUYeCcKas OK 01, OK 02
cucteMa 3nemenToB J[. 1.
MenpaeneeBa
Pasznen 3. CtpoeHue u cBONCTBAa HEOPTAHUYECKUX BEILIECTB
Tema 3.1. Knaccudukanmus, OK 01, OK 02, JIP, ®O, TK
HOMEHKJIaTypa U CTPOCHHUE OK 04
HEOPTaHWYECKUX BEIECTB
Paznen 4. Xumuueckue peakiuu
Tema 4.1. Tunel XUMHYECKUX @O, I1I1
. OK 01
peakiui
Paznen 5. Kunernueckue u TepMOIMHAMHUYECKHNE 3aKOHOMEPHOCTH TIPOTEKAHUS XHMHUYECKUX
peakuuii
Tema 5.1. Ckopocthb O[0)
XUMHUUYECKHUX PEAKLIMM. OK 01, OK 02
XUMHUYECKOE PAaBHOBECHE
Paznen 6. Boga. PacTBOpbI
Tema 6.1. Boma. PacTBopsl. DO, I1I1
) gfeKTpoﬁﬁmqegKaﬂop OK 01, OK 02, >
OK 07
JIICCOIHAIUS
Paznen 7. Metamisl 1 HemeTamibl
Tema 7.1. dusuko- @O0, TK
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HaunmenosaHnue TeMEI

®opmupyemsbie OK,
IK

Tun KOHTPOJIbHOI'O 3aJIaHUs

Paznen 8. JIaboparoj

PHBIN MPAKTUKYM

Tema 8.1. Unentudukarms OK 01, OK 02, JIP
HEOPraHWYECKUX BEIIECTB OK 04

Tema 8.2. UccnenoBanue OK 01, OK 02, JIP
CBOWCTB pacTBOPOB OK 04

Paznen

9. CTpoeHune u CBONCTBAa OPraHUYECKUX BEUIECTB

ACATCIIBHOCTH 4YCJIOBCKA

Tema 9.1. Knaccuduxarus, @O, III1
CTPOCHHUE U HOMEHKJIATypa OK 01
OpPraHUYECKUX BEIIECTB

Tema 9.2. CpoiicTBa OK 01, OK 02, ®O, TK, IIII
OpPraHUYECKUX COCIUHECHUN OK 04
Tewma 9.3. Unentuduxamus @O, TK
OpPTaHMYECKUX BEIIECTB, UX
3HAYEHUE U MPUMEHEHHE B OK 01, OK 02,

OBITOBOM M OK 04
MPOU3BOACTBEHHOMN

Pazgen 10. JJaGopaTopHbIi TPaKTUKYM 110 MACHTHU(GUKAIIUTN OPTaHUICCKUX BEIIECTB

Tema 10.1. UnenTudukanus
OPraHUYEeCKUX COCTUHEHUH
OTJEIbHBIX KJIaCCOB

OK 01, OK 02,
OK 04

JIP

Paznen 11. Xumusa B mpOU3BOJICTBEHHON JNEATEIIBHOCTH YEJIOBEKA

Tema 11.1. Xumus B
MPOU3BOACTBEHHOMN
NEeSATEIbHOCTH CTapIIEro
TEXHHUKa-CYJOBOJIUTEIS C
MPaBOM SKCIUTyaTaluu
CYJIOBBIX SHEPTETHICCKUX
YCTaHOBOK

OK 01, OK 02,
OK 04, OK 07,
IIK 1.3, 11K 3.2

@O, TII1

[TpomexxyTouHas
arrecTanuia

13

VciioBHBIE 0003HAYCHUS

DO - pponTaNBHBIN (YCTHBIN) ONIPOC;

TK — TecToBBIIl KOHTPOJIb;

JIP — BBIMIOSTHEHME JTA0OPATOPHON PabOTHI;
[T — nucekMeHHas MpoBEpKa;

13 — nuddepeHunpoBaHHbIN 3aUET.

3. CACTEMA OIIEHKH OBPA3OBATEJIBHBIX JOCTUKEHUW OBYYAIOIINXCA IO
KAXKAOMY OHEHOYHOMY CPEJACTBY

OneHka WHAWNBUIYATBHBIX 00pa30BaTEIbHBIX JOCTHKCHHH IO pe3ynbTaTaM TEKYIIETo
KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTalliyd MPOU3BOJAUTCS B COOTBETCTBUU C YHHUBEPCAIbHON IIKAJIOM

(Tabmuma)
IIponent KauecTBeHHas OLleHKAa HHAUBUIYAIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTeNbHBIX JOCTHKEHUN

(MpaBUIILHBIX OTBETOB)

Oamn (oTMeTKa)

BepOaJIbHBIN aHAJIOT

90-100

5

OTJIMYHO
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80-89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIHHO
menHee 70 2 HEYJIOBJICTBOPUTEIHLHO

Kputepun o1ieHKH BBIIOJIHEHHOT'O TUCHbMEHHOTO 3aaHus

Onenka 5 («OTJIIMYHO») CTaBUTCS 3a pabOTy, BBHIMOJHEHHYIO TOJHOCTHIO 0€3 OmMOOK M
HEJI0YETOB.

Onenka 4 («Xopouio») cTaBUTCA 3a pabOTy, BBHINOJIHEHHYIO MOJHOCTHIO, HO MPH HAJIWYUH B
Hell He OoJiee 0HOM HerpyOoii OIMOKH U OJJHOTO HeouETa, He Oosee TPEX HeA0UYETOB.

Ormenka 3 («yIOBICTBOPUTEIHHO») CTABUTCS, €CIM 00YYAIOUIMIACS MPABUIBHO BBIMOJHHUI HE
MeHee 2/3 Bceil paboThl WiTH TOMYCTHIT He O0jiee OHON Tpy0oil OIMOKH U ABYX HENOYETOB, HE OoJee
OJHOU TpyOOH M ofHOW He TpyOol omuOku, He Oosee TPEX HErpyOBIX OMIMOOK, OJHOW HErpyOoi
OLIMOKH U TPEX HENOUETOB, IPU HATTMYUU YETHIPEX-TIATH HEJOUYETOB.

Omenka 2 («HEYJOBJICTBOPUTEIBHO») CTABUTCS, €CIAM YHCIO OHMMOOK H HEIO0YETOB
IPEBBICUIIO HOPMY JIJIsl OLICHKH 3 MJIM MPaBHJILHO BBINOJIHEHO MeHee 2/3 Bcel paboThI.

Kpurepuu onieHkH BBIMOIHEHHOTO TECTOBOTO 3aAaHUS
Pe3ynpTaT arrecTanMoHHOTO MEAaroruvyeckoro u3MepeHus mo ydeOHoro mnpeamera bYIIL.04
«XuUMHS» I KOKI0T0 00ydJaroIerocs mpeacTaBisieT co00i CyMMY 3a4TEHHBIX TECTOBBIX 3aJlaHUN
10 BCEMY TECTY. 3aUTEHHOE TECTOBOE 3a/IaHKE COOTBETCTBYET OJTHOMY Oasly.
Kpurepuiem ocBoeHuss y4eOHOro TmpenMera Ui OOy4aromierocst SBISETCS KOJIUYECTBO
MPaBWJIBHO BBINTOJIHEHHBIX 3a/1aHuil TecTa He MeHee 70 %.
J1st onleHKH pe3yNbTaTOB TECTHUPOBAHUS MPEAYCMOTPEHA CIEeAyIollas CUCTEMA OLEHUBAHUS
00pa3oBaTeNbHBIX JOCTHKEHUN 00YyJIarOIITUXCS:
- 32 K&K MPABUIBHBIN OTBET cTaBUTCA | Oa;
- 3a HEMpPaBWJIBHBIA OTBET - () 6aIoB.
TecToBbIe OIEHKH MOXHO COOTHECTH C OOIICTIPUHATON MATHOAIIBHOW cucTemoi. OrleHu-
BAHHUE OCYILECTBIISICTCS MO CICAYIONIEH CXeMe:

IIponent KauecTBeHHas OLleHKa NHIUBUIYAIbHBIX
pe3yIbTaTUBHOCTH 00pa30BaTeNbHBIX TOCTHKEHUIN

(IpaBUIILHBIX OTBETOB) 6as1 (oTMeTKa) BepOaJIbHBIN aHAJIOT
90-100 5 OTJINYHO

80-89 4 XOPOIIIO

70-79 3 YIIOBJIETBOPUTEILHO
Menee 70 2 HEYJIOBJIETBOPUTEIBHO

Kputepun o1ieHKH BBIIOJIHEHHOTO JIAOOPATOPHOTO 3aaHus

- «3a4er» - CTAaBUTCSA, €CIM OOYYAIOIIMICS BBHIMOJHIET paboTy B TMOJHOM OO0BEME C
co0uoIeHeM HEOOXOIUMOW TIOCTIEIOBATEIFHOCTH TPOBEJICHUS ONBITOB H HW3MEPCHHIA,
CaMOCTOSITENIbHO U PAllMOHAIBHO MOHTHPYET HEO0O0XO0AMMOe 000pyI0BaHUE; BCE OMBITHI MPOBOJIUT B
YCIIOBUAX H PCIKUMAX, OGGCHG‘-II/IBaIOH_II/IX MOJIY4YCHUC MpPaBUJIbHBIX PE3YJILTATOB W BbIBOJOB,
coOnrofaeT TpeOoBaHMs MPaBWJI TEXHUKH OE30MACHOCTH; MPABWJIBHO U aKKYPaTHO BBIMIOJIHAET BCE
3aMucH, TaONMUIbl, PUCYHKH, YEPTEXH, I'padUKH, BBIYUCICHHS; IMPABHJIBHO BBIMOJHACT aHAIHU3
MOTPEIIHOCTEH;

- «HE3a4eT»- CTABUTCS, €CITU HE BBIMIOJIHEHBI TPEOOBAHUS K OLICHKE «3a4eTy.

Kpurepun o1ieHKM OTBETOB B X0/1€ YCTHOT'O OIIpoca

OneHuBaeTcsl MPaBUIBHOCTh OTBETa OOydalolIerocs Ha OAMH M3 MPHUBEAEHHBIX BOIPOCOB.
[Ipu 3TOM BBICTaBJISAIOTCS CIEAYIOIINE OLIEHKH:

«OTIANYHO» BBICTABIIAETCS MPHU COOJIIOIEHUU 00yUYaIOUTUMCS CIEAYIOIUX YCIOBUM:

— [IOJTHO PAacKpbUT COJAEpXKaHME MaTepuaia B 00bEME, NPEenyCMOTPEHHOM IpPOrpamMMoi,
COJIepKaHUEM JICKIIUU U yYCOHUKOM;
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— WU3JIOXKWJI ~ Marepuan  TPaMOTHBIM  sI3BIKOM B ONPEICIICHHOW  JIOTUYECKOM
MIOCJIEIOBATEIBHOCTH, TOYHO HCIIOJB3YS CIEIHATU3NPOBAHHYIO TEPMHHOJIOTHIO U CHMBOJIUKY,

— MOKa3all yMEHUE WILTIOCTPUPOBATH TEOPETUIECKHE MOJIOKEHUS KOHKPETHBIMU MPUMEPAMH,
NPUMEHSTh UX B HOBOW CHTYallUU TPU BBHITIOJTHEHUH MPAKTHYECKOTO 3aIaHHS,;

— IIPOAEMOHCTPHUPOBAI  YCBOCHHE  paHee H3YYEHHBIX  COIYTCTBYIOIUX  BOIIPOCOB,
c(OPMHUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIb3YEMBIX TIPU OTBETE YMEHHI U HABHIKOB;

— OTBEYAJl CAMOCTOSITEIILHO 0€3 HaBOMSIIMX BOIIPOCOB MPEIO1aBaTEIIsI.

[Tpumevanue: ausi MOTYYCHUST OTMETKH «OTJIIMYHO» BO3MOKHBI OJIHA-IIBE HETOYHOCTH IIPH
OCBCHICHUH BTOPOCTCTICHHBIX BOIIPOCOB UJIKM B BBIKJIAAKAX, KOTOPLIC 06yLIaIOH_II/II\/'IC}I JICTKO HUCITPAaBUII
10 3aMEYaHUI0 TPENoIaBaTEeIsl.

«XO0pomio» - OTBET O0YyYarolIerocss B OCHOBHOM YIOBIIETBOpPSET TPeOOBAaHUSM Ha OIEHKY
«OTJIMIHOY, HO TIPH 3TOM UMEET OJIUH U3 HEAOCTATKOB!

— B H3JIOKCHUN JOIMYHICHBI HG6OJ'H>H_II/IG HpO6€HBI, HE€ HCKa3uBIINEC JIOTHUYECKOTO U
UH(OPMAIIMOHHOTO COJIEP>KaHUS OTBETA;

— JIONyIICHBl OJMH-JIBA HENOou€Ta TpPH OCBEHNICHWHM OCHOBHOTO COJIEPYKaHHS OTBETa,
UCTIpaBJICHHBIC TI0 3aMEUaHHIO TPETIOAaBATES;

— HOIIYIICHBI OI_HI/I6Ka NI 60)166 ABYX HGI[O‘IéTOB IIpru OCBCHICHUHU BTOPOCTCIICHHLIX
BOITPOCOB WJIM B BBIKJIAJIKAX, JICTKO UCHPABJICHHBIC 110 3aMCUYAHUTO IPCIIOAaBaTCIIA.

«Y IOBJIETBOPUTEIIEHOY BBICTABIISICTCS TP COOTFOICHUH CIICIYIOIINX YCIOBHNA:

— HETIOJIHO WJIM HEMOCIEA0BaTEIbHO PACKPBITO COIEPKaHWE MaTepualia, HO MOKa3aHo o0Iiee
NOHMMaHHE BOIIPOCa W MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC IS JATBHEHIIETO YCBOCHHUSI
MMporpaMMHOro marcpuajia, HMCINUCHh 3aTPyYAHCHUA WA JOIMYHICHBI OH_II/I6KI/I B OIPCACIICHUU
NOHSATHH, WCIOIB30BAaHUM TEPMUHOJOTHH M BBIKJIAJKaX, HCIPABICHHBIC TIOCIE HECKOJIbKUX
HABOIALIMUX BOIIPOCOB IIPEINOAABATEIIS;

— 00yJaronIMiics He CIIPABUIICS C IPUMEHEHHUEM TEOPUU B HOBOM CHTYAIlMU TIPU BBITIOJTHCHUH
NPaKTUYECKOTO 3a/IaHus, HO BBIMOJHWII 3aJaHusl O0SM3aTEIFHOTO YPOBHS CIIOKHOCTH IO JaHHOM
TEME;

— IIpU 3HAHUM TEOPETHUYECKOTO MaTepHalia BBISIBICHA HeIOoCTaToyHas CcHOpMUPOBAHHOCTH
OCHOBHBIX YMEHUH ¥ HABBIKOB.

«HeynoBneTBOPUTEIHHO» BBICTABISIETCS TIPU COOIIOJICHUN CIICAYIOIINX YCIOBHIL:

— HE PacKpPBITO OCHOBHOE COJIEp)KaHKNe y4eOHOTO MaTepuaa;

— o0HapyKeHO HEe3HAHWE WJIM HETIOHHMAaHHUE O0YJaroIIMMCs OONbIIICH Wi HanboJee BaXKHON
4acTH yu4eOHOTO MaTepHaia;

— HOIIYIICHBI OH_II/I6KI/I B OMNIPCACIICHUU HOHHTHﬁ, IpU UCIIOJIBb30BAHUN TCPMUHOJIOTUH U UHBIX
BBIKJIaJIKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAIIUX BOIIPOCOB NIPCIIOAABATCIIA;

— o0yyarommuiicss OOHApYXWJI TIOJHOE HE3HAaHHWE W HEMOHMMAaHHE H3y4aeMoro y4eOHOTO
Marepuaja WIA HE CMOT OTBETHTh HH Ha OJUH W3 IOCTABJICHHBIX BOIMPOCOB IO H3y4aeMOMY
MaTepuany.

Kputepun onienku B xoae audQepeHnnpoBaHHOro 3a4era

OTBeT OlLIEHUBACTCS HA «OTIIMYHO», €CIM OOYYAIONIUIICS UCUEPITBIBAOIIE, MTOCIEIOBATEIHHO,
IPaMOTHO M JIOTUYECKH CTPOMHO M3JIaraeT MaTepHuall 1o BOIpOcaM, He 3aTPyIHSIETCS C OTBETOM IIPH
BUJOM3MEHEHUN 3aJaHHs, CBOOOJHO CHPABISIETCS C PELICHHEM MPAaKTUYECKUX 33734 M CIOCOOeH
000CHOBATH MPUHSATHIE PEIICHUS, HE JOIMYCKAEeT ONMTHOOK.

OTBeT OIICHHMBACTCS HA «XOPOUIO», €CIM OOydaromMUCs TBEpAO 3HACT IMPOrPaMMHBIN
MaTepual, TPaMOTHO | TI0 CYIIECTBY €ro M3jaraeT, He JOIYCKAeT CYNIECTBEHHBIX HETOYHOCTEH MPH
OTBETaX, yMEeT TPaMOTHO NPUMEHATh TEOPETHUYECKHE 3HAHUS Ha IPAKTHKE, a TaKXKe BIaleeT
HEOOXOMMBIMU HaBBIKAMH PEIICHUS MPAKTHUECKUX 3aj1ad.

OTBeT OLIEHUBAETCA HA «yJOBICTBOPUTEIBHO», €CIIU 00YUAIOLINICS OCBOMII TOJIBKO OCHOBHOM
MaTrepual, OJHAKO HE 3HAeT OTHENBHBIX JeTalied, JOIYCKAaeT HETOYHOCTH W HEKOPPEKTHHIC
(GOpMYIMPOBKH, HapyllaeT IOCIEJOBATEIbHOCTh B H3JIOKEHHMM MaTepualia W HUCIBITHIBACT
3aTPyIHEHHUS MIPH BBITIOJTHEHUH NMPAKTHYECKUX 3aTaHUH.
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OTBeT OIIeHUBAETCS HA «HEYIOBIETBOPUTEIBHOY, €CIIM 00yJaroIIuiicss HE PacKpbUl OCHOBHOE
Collep)KaHWE MaTepuaia, JOMYCKAaeT CYIIeCTBEHHbIE OMIMOKH, ¢ OONBIINMH 3aTPYAHCHHUSIMH
BBITMOJIHSAET MPAKTUYECKUE 3aJaHUS.

4. BAHK KOMIIETEHTHOCTHO-OHEHOYHbIX MATEPHUAJIOB JIJIs1 OHIEHKHA
YCBOEHUS YYEBHOI'O IPEJIMETA
4.1 Texymmii KOHTPOJIb
4.1.1. IIMCBMEHHA I [TIPOBEPKA
1. KommuiekT onieHouHbIX 3aaanuii Nel. Bxo1HON KOHTPOJIb.
Bapwuanr 1.
[Iepen Bamu psizt BELIECTB:
AgCl, A|(OH)3, H2804, K, CaO, 0,, P, A|, HNO3, Alez, H,CO3, KOH, Na,SO4, N>, Fe,
Cu, FeSOy, COZ, Ca(OH)z, C|2, HI, H,, Na, Ba(OH)z, Aggo, HC], NaNOs.
Samanus
1. BribepuTe U3 JAHHOTO CIUCKA MPOCTHIE BEIIECTBA.
2. BriOepute U3 JTaHHOTO CTHCKA BEIIECTB METAJIIHI.
3. BriOepute U3 JaHHOTO CMUCKA BEHIECTB OKCHU/IBI.
4. BpiOepuTe U3 JaHHOTO CIIUCKA BEIIECTB COJIH.
5. Onpenenute OTHOCUTENBHYIO MOJIEKYIISIpHYIO Maccy HoS.
6. Jlan psim ymcen, COOTBETCTBYIOIIUMX KOJIMYECTBY JJIGKTPOHOB B AJICKTPOHHBIX CIIOSIX B
aToMe XMMHYECKOro 3jieMeHTa: 2-8-4. Ha30BUTE 3TOT XUMHUYECKHI 3JIEMCHT.
7. BeIUIIKATE BEIIECTBO, MMEIOIICEe KOBAICHTHYIO MOIAPHYIO ¢Bsi3b: I, NH3, KCI.
8. Ilponomxure ypaBHenue peakiuu: SOz + Hp0 =,
9. CocTaBbTe MOJHOE M COKPAIICHHOE MOHHBIC YPAaBHEHUS PEAKIIUH.
H,S0O4+2NaOH = Na,S0O,4 + 2H,0.
10. Haittu maccy 2 monb ammuaka (NH3).

Bapwuanr 2.

[Iepen Bamu psizt BELIECTB:

AgCl, A|(OH)3, HzSO4, K, CaO, HzO, 0,, P, NaOH, Al, HNO3, A|203, H,CO3, Nay;SOy,
N», Fe, CuSQy,, Cu, COZ, Ca(OH)z, C|2, H,, Na, Ba(OH)z, AgZO, HCI, NaNOs.

Samanus

1. BeiOepute U3 1aHHOTO CIHMCKA JTIOOBIX 10 CIOXKHBIX BEIIECTB.

2. BpiOepute U3 JTaHHOTO CIMCKA BEIIECTB HEMETAJIIIBI.

3. BriOepute U3 JaHHOTO CIIUCKA BEIIECTB OCHOBAHMSI.

4. BeiOepuTe U3 TaHHOTO CITUCKA BEIIECTB KUCIIOTHI.

5. Onpenenute OTHOCUTENBHYIO MOJIEKYJIApHYIO Maccy SOj.

6. Jlan psim 4ucen, COOTBETCTBYIOIIMX KOJIMYECTBY JJIGKTPOHOB B AJICKTPOHHBIX CIIOSX B
aToMe XMMHYECKOro 3jieMeHTa: 2-8-6. Ha30BUTE 3TOT XUMHUYECKHI 3JIEMCHT.

7. BeIUIIMTe BEIIECTBO, MMEIOIICEe KOBAICHTHYIO HEMOISIPHYIO cBsi3b: N , CO,, NaCl.

8. Ilponomxure ypaBHenue peakuuu: Na,O + Hp0 =

9. CocTaBbTe MOJHOE M COKPAIIEHHOE MOHHBIC YPAaBHEHUS PEAKIIUH.

K,S0O,4 + BaCl, = BaSO,4 + 2KCl.

10. Haiitu maccy 3 Mot kuciopoaa (O2).

Kommnekt onenounsix 3aganuid Ne2 no Pazneny 1. OcCHOBHBbIE MOHSITHS M 3aKOHBI XUMHUHU
Tema 1.1. OcHOBHBIE TOHATHA U 3aKOHbI XUMHUHM (AyaWTOpHas CcaMoOCTOsITeNbHas padora
00ydJaromuxcs).

Bapuanr 1.

1. KakoBa macca 5,6 1 (H.y.) yriaekucnoro ra3a? CKOJBKO MOJIEKYJ COACPKHUTCS B 3TOM
o0weme raza?

2. KakoB o0weM 128 T cepHHCTOro raza mpu HOPMaJbHBIX YCIOBUAX? CKOJIBKO MOJIEKYJI
conepxutcs B 128 r aroro raza?
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3. Haitnure maccy kucimopopa, coaeprkamierocs B 6amione oobemom 50 11 mpu Temmeparype
250C u maBnenuu 790 klla.
4. Vxaxwute nonoxenue B [lepuonnueckoit Tadmune .M. MenneneeBa anmemeHToB Ne 21, 32,
44,

Bapuanr 2.

1. Kakoit 06bem 3aiimet okcua cepol (4) maccoit 9,6 T mpu HOpMaJIbHBIX YCIOBHAX? CKOJIBKO
MOJIEKYJI coziepkuTes B 9,6 T aToro raza?

2. Ompenenute Maccy THAPOKCUAA HATPHUsl KOJIMYECTBOM BEIIECTBA 2 MOJIb.

3. Haiigure maccy azora, copepskaiierocs B 6amione oobemoMm 60 i1 mpu temmeparype 250C
u nasiennun 750 xIla.

4. Ykaxwure nonoxenue B [lepuonnyeckoii Tabnuue [[.1. MenneneeBa anemeHToB No 26, 38,
56.

Kommekr onenounsix 3amanuii Ne3 mo Pazgeny 4. Xumuueckue peakuuu Tema 4.1. Tunbl
XUMHUYECKHX peakuuil (AyauTopHas caMocTosTelabHas paboTa).
Bapwuanr 1.
1. OnpenenuTe CTENEHh OKUCICHUS JIEMEHTOB B COSAMHEHMSIX, MMeronmx Gopmynsl: SO;,
P,0Os, C|2 H,SO,4, NaOH.
2. Hanmcarb OKUCIHUTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKITUH:
a) H, + CuO — Cu + H,0O
b) H, + O, - H,0

Bapuanr 2.
1. Onpenenurte cTeneHb OKUCICHUS 3JIEMEHTOB B COeAUHEHUAX, nMmeronux Gopmymnsl: N2Os,
CO, O, H3PO4, KOH.
2. Hammucarp OKHCITUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH:
a) Na + H,O — NaOH + H,
b) H, + Cl, — HCIl

Kommnekt onenouneix 3amanuii Ned4 mo Pasmemy 6. Boma. PactBoper Tema 6.1. Bopa.
PactBops1. DniekTpoauTudeckas gucconuarus (AyIuTopHas camMocTosiTeabHas padboTa).

1. lonucaTrh ypaBHEHHE peakluii; MOANUCATh HA3BaHUS BEUIECTB; yKa3aTh BUJl XUMUYECKOM
CBSI3M B K)KJIOM CO€TMHEHUH; HAMTUCATh MOJTHOE U COKPAIIEHHOE HOHHBIE YPABHEHHUS.

2. Hanncarb ypaBHEHUS peaKIuil, IPOTEKAIOIMINUX Ha 3JIEKTPOIaxX, MPU FIEKTPOIU3E CONECH.

3. Hanucarb MOJIEKYIISIPHOE YpaBHEHHUE PEeaKIIMi; TOANUCATh HA3BAHUS BEILIECTB.

4. BcrioMHHTH J1a00OpaTOPHBINA OMBIT M OMUCATh KaueCTBEHHYIO pPEaknuio (4TO B3SATh, UYTO
cenarh, O)KUJaeMbli Pe3yIIbTar).

5. OnpenenuTts Mpouecchl OKUCICHUS U BOCCTAHOBJICHUS, TIOKa3aTh EPEHOC JEKTPOHOB.

6. B maHHOM rajbpbBaHHMYECKOM 3JIEMEHTE OINpeAeNuTh KaTtod U aHol (OOBSICHHUTH); HANHUCaTh
YpaBHEHUS PEaKIHii, MPOTEKAIOIUX Ha 3JEKTPOIaX.

Bapwuanr 1.

1. ga (NO3)2 + K2504

2. a) pacrutaB Na,S

0) pactBop Cu SO,y

3. PacTBOp a30THOM KUCJIOTHI U OJIOBO.
4. Onpenenenue coyel HaTpusl.

+2 +4 3+ 0
5.Pb Pb Fe Fe

Cl CI° p* P?
6. TanpBanmueckuii snement Ph®/Zu’ B eiitpanbHoii cpene.

Bapwuanr 2.
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1.CaCl2 + AgNO3
2. a) pacruiaB Ba SOy -

6) pactBop K, CO3
3. PacTtBOp cepHO KUCTIOTHI U ME/Ib.
4. OnpeneneHue coyieil KaabIusl.
5.Zu°  Zu** AP AP

S° s* cr*®  cr*
6. TansBanmueckuii snement Ni°/Fe® B kucioii cpeje.

Bapuanr 3.

1. 2,S04 + NaOH

2. a) pacruias Fe S.
6) pactBop Al (SO4)s.

3. PacTBOp HUTpaTa IMHKA U JKeje3a.

4. OnpenencHue cojeit 6apus.

5N% N Cu" cu**
H*  H° si*  si

6. lanbBannyeckuii amemenT Mn®/Cr® B HeHTpaabHOU cperie.

—

Bapuanr 4.
1. Fe SO4 + KOH
2. a) pacimiaB MgCOe,._>
6) pacteop MgCl,.
3. PactBop xnmopuaa pryru (1) u menp.
4. OnpeneneHue alfOMUHUS B CILJIaBe.
5.cr° cr Pb**  Pb°
N2 N* cI° cl
6. lanbBannyeckuii aneMenT Zn°/Sn° B kucioi cpeje.

Bapuanr 5.

1. Ag NO3 + Na2 SO3

2. a) pacmias PbCl,.
6) pactBop Na,COs.

3. PactBOp dochopHOit KUCIOTHI U MarHUi.

4. OnpeneneHue 0J10Ba B CILJIaBe.

5.Mn°  Mn'™* Br°  Br
AP AP c* c*

6. lanbBannueckuii anement Fe°/Al° B kucioii cpere.

—

KommiexkT onenounsix 3aganuii Ne5 no Pasneny 9. CrpoeHue m cBolcTBa OpraHM4eCcKHX
BemectB Tema 9.1  Knaccudukaius, CTpoeHHME W HOMEHKJIATypa OpPraHUYECKHUX BEIECTB
(AynuTopHas caMmocCTosiTeNIbHas paboTa).

Bapwuanr 1.

1. Hanumure n3oMepsl U OIMH TOMOJIOT MIEHTaHa.

2. Hamumure CTpykTypHBIE (GOPMYIBI CIAEAYIOIIMX YIJEBOAOB: 2-METHITEKCaH; 2,2-
JTUMETHIIOYTaH.

3. Hamummure CTpyKTypHBIE (QOPMYIBI CIEAYIOIMIMX OSTUJICHOBBIX YITIEBOAOPOAOB: o, [3-
MCETUJIDTHIIATUIICH; 2,3-THMETHITCKCEH.

Bapuanr 2.

1. Hamumure u3oMepsl U OAUH TOMOJIOT TeNTaHa.

2. Hanummre CTpyKTypHBIE (OPMYIBI CIEAYIOIIMX YITIEBOIOB: 2,2-TUMETHI-4-3TUIITEKCaH;
2,3,4-TpuMeTHIITICHTaH.
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3. Hanummre cCTpykTypHBIE (QOPMYIBl CIEAYIOIIMX STHUJIECHOBBIX YIIIEBOAOPOIOB: 0,04~
METWIATUIATUIIEH; 2-MeTUIIponeH-1.

KommuiekT onenounsix 3aganuii Ne6 nmo Pasznmeny 9. CrpoeHue m cBOMCTBa OpraHM4eCKHX
BemecTB Tema 9.2. CBoiicTBa OPraHMYECKUX COCTUHECHUN (AyIUTOpHAsT CaMOCTOsATEIbHAs padboTa).

1. Hammummre o6myto ¢opmyny KapOOHOBBIX KUCIOT. DopMynbl METaHOBOW M 3TaHOBOU
kuciot. duznyeckue CBOMCTBAa YKCYCHOM KHUCIIOTHI.

2. Hanummre peaknuu YKCYCHOW KHCIOTHI C METallaMH, C OCHOBHBIMH OKCHJIAMH, C
OCHOBAHUSAMHU, C COJISIMH, CO CIIUPTaMH.

3. HanucaTh ypaBHEHMs peakLMd IO CXeMe: 3TaH — 3TEH — 3TaHOJI — 3TaHallb — 3TaHOBas
KHCIIOTA.

Kommnekr onenounsix 3amanuii Ne7 mo Paszmeny 11. Xumus B TpOU3BOACTBEHHOU
nesTeNbHOCTH uenoBeka Tema 11.1. Xumus B Ipou3BOJICTBEHHON AESITEIFHOCTH CTApPIIETO TEXHUKA-
CYIOBOJIUTENSI C MPaBOM OKCIUIyaTallud CYJOBBIX DSHEPreTUYECKUX YCTAHOBOK (AyIUTOpHAas
caMmocTosiTeNbHas paboTa).

B xome pabGotel cymHa B arMochepy BBIIEISIOTCS Ta3000pa3HbIE BEIIECTBA, KOTOPHIE
o0pa3yroTcst B mpoliecce mpeodpa3oBaHus MOTCHIIMATBLHOW YHEPTUU YHEPTOHOCHUTENs (TOIIUBA) B
COVY (mu3ensx, KOTiax, ra30TypOMHHBIX JABUTATENAX). [ TaBHBIMU razamu SBISIOTCS NOX (OKHCIBI
a30Ta), KOTOpbIe 00pa3yrTCs B MWIUHApPaX au3elns npu temmeparype 6onbmie 15000C; CO u CO2 B
pe3yibTate cropanus tomiuba; SO2 u SO3 B pe3ynbTare OKUCICHUSI MPUCYTCTBYIONIECH B TOILIMBE
CepBHlL.

3amanue:

1. Hanmummre OBP peakiun npu oxucnennu S B SO2 u SO2 B SO3 (cocraBeTe OBP Gananc).

2. CocraBeTe amekTpoHHble dopmynasl 11 CO, C+2, C+4. Ilepeuncnure ¢uzndeckue
cBorictBa st CO u CO2.

3. Ilepeuncnure Gpuznueckue 1 XUMHUIECKUE CBOMCTBA JJIs a30Ta.

4.1.2. TECTOBBIE 3ATAHUA

KommiexT onenounsix 3aganuili Nel no Pasneny 2. OcHOBBI cTpoeHus BemiectBa Tema 2.1.
CrpoeHrie aTOMOB XMMHUYECKHX 3JIEMEHTOB M IIPUPOJJa XUMUUECKON CBSA3U

WucTpykuus: BeIOEpUTE OMH MPABUIBHBIN OTBET.

1. Atomsl C 1 Si UMEIOT OJMHAKOBOE YHCIIO:

A) HEUTPOHOB B si/Ipe

b) sHeprernueckux ypoBHei

B) 251eKTpPOHOB Ha BHEIIHEM YHEPTrETHUYECKOM YPOBHE

I') anexTpoHoB

2. B pany xumnueckux snemeHToB Li-Be-B—C merammmyeckue cBoicTBa:

A) ycumBaroTcs

b) ocimabeBarot

B) He MensttoTcs

I') u3MeHAI0TCS IEpUONIECKH

3. K s-anmeMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. IlyreM coenuHeHus aToMoB 1moa HomepoM 11 u 17 oOpa3yercs BeUmIECTBO ¢ XUMHUYECKOM
CBSI3bIO:

A) nonunoit

b) xoBasieHTHOM TTOJSIPHOMN

B) koBasieHTHOI HEMOISIPHOU

I') MmeTammmaeckoit
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WHcTpyKuus: ycTaHOBUTE COOTBETCTBHE.

5. {l1.xkonm4ecTBO 3NEKTPOHOB B aroMe; 2.KOJIMYECTBO DSHEPreTHYSCKHX YypOBHEM; 3.
KOJIMYECTBO AJIEKTPOHOB Ha IOCJIETHEM SHEPreTUYeCKOM YpOBHE; 4.KOJIMYECTBO IMPOTOHOB B spe
aToMa} COOTBETCTBYET

A) HOMEpY TIepro/a

b) Homepy rpynmsl

B) mopsiakoBomMy HOMEpY

6.{1.xnmopuny Gapusi, 2.a1ma3zy, 3.CEpHON KHCIOTE } COOTBETCTBYET

A) MOHHas XMMHUYECKas CBA3b

b) xoBaneHTHas MOJIsIpHAsi XUMHUYECKas! CBSI3b

B) xoBaneHTHas HemoJsIpHasi XUMUYecKasi CBSI3b

I') koBasnieHTHas CBs3b

7. {l.cBa3p, oOpa3zoBaHHas 3a cueT o00Opa3oBaHHs OOIIMX DOJIEKTPOHHBIX Map; 2.CBS3b,
oOpa3oBaHHast 3a cyeT 00OOIIECTBICHUS BaJCHTHBIX 3JICKTPOHOB; 3.CBSA3b, 00Opa3oBaHHAas 3a CUeT
ANEKTPOCTATUYECKUX CUJT IPUTSKEHHsI} Ha3bIBaeTCs

A) nonunoit

b) Mmeramnmaeckoit

B) koBanienTHOM

8. {1.B mopsimke BO3pacCTaHHWs METAUTMYECKUX CBOWCTB; 2.B TOpPSJAKE YOBIBaHUS paanyca

aTOMOB, 3.B MopsaKe BO3pacCTaHus KHUCJIOTHBIX CBOWCTB JICTYUUX BOJOPOJHBIX
COCJTMHEHUH } 3JICMEHTBI PACIOJIOKEHBI B PSIY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL 1

9. Kakoe u3 cyxnennit BepHO Jy1st 35ieMeHTOB {1.VA rpynmsl , 2.IVA rpynnsi, 3.1A rpymis }
A) obmas popmya jieTyyero BogopoaHoro coequnenus RH4

b) He 00pa3yroT neTyunx BOJOPOAHBIX COCTUHEHHMA

B) 1o 3aBeprieHus SHEPreTUIECKOTO YPOBHS HE XBAaTAET TPEX IJICKTPOHOB

Tabnmia GopM TECTOBBIX 3aaHHI

W3 Hux xonmmdectBo T3 B hopme
Bcero
T 3aKpBITBIX OTKpBITBIX Ha COOTBETCTBHUE Ha MOPSIIOK
IIT. % IIT. % IIT. % IIT. %
100 4 44 - - B 56 - -
Tabnuia OTBETOB K TECTOBBIM 33/1aHUSM
Howmep npasuiibHOro 0TBETA Howmep npasuiibHOro 0oTBETA
Howmep Howmep
T (mpaBuJIbHAS MOCIEI0BATENILHOCTD, T (mpaBuJIbHAS MOCIEI0BATENILHOCTD,
MPaBUIIbLHOE COOTBETCTBHE) MPaBUIILHOE COOTBETCTBHE)
1-A
1 B 6 2-B
3-I
1-B
2 b 7 2-b
3-A
1-b
3 A 8 2-A
3-B
1-B
4 A 9 2-A
3-b
1-B
2-A
> 3-
4-B
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KommiexT onenounsix 3aganuil Ne2 no Pasneny 2. OcHOBBI cTpoeHus BemiectBa Tema 2.1.

CtpoeHre aTOMOB XUMUYECKUX 3JIEMEHTOB U PUPOJa XUMUYECKOU CBsI3U (AyautopHas padoTa).

Bapuanr 1.
WNHCTpyKIHA: YCTAaHOBUTE COOTBETCTBHE.
1.CooTHecure:

Ha3BaHME BEILECTBA! THII CBSI3U:

1) xnopun xanus a) MIOHHAs

2) KHCIIOPOJT 0) KOBaJieHTHAas
HETOJISIpHAS

3) Mmarauit B) METaJUTMYeCcKas

4) xnopun pocdopa (I1I) I') KOBaJEHTHas
NoJIIpHast

5) okcua HaTpus

6) TeTpaxJiopMeTaH

Wuctpykuus: BeIOEpUTE OMH MPABUIBHBIN OTBET.

2. Mexay aToMaM# KakuX 3JIEMEHTOB XUMHYECKasi CBA3b OyJeT UMETh HOHHBIN XapakTep?
a) NuO; 6) Siu Cl; B) Nau O; r) P u Br.

Bapuanr 2.
WNHCTpyKIHs: YCTAaHOBUTE COOTBETCTBHE.
1.CooTHecure:

Ha3BaHME BEILECTBA! THUII CBSI3U:

1) xnopoBoOpOI a) MOHHAas

2) Menb 0) KOBaJICHTHAs HETOJISIPHAS
3) cepa KpucTaIIMYeCcKast B) METaJUIMYecKas

4) dropun HaTpHs I') KOBAJICHTHAs MOJISIpHAs
5) okeunp Gapust

6) MeTaH

Wuctpykuus: BeIOEpUTE OMH MPABUILHBIN OTBET.

2. Mexay aToMaM# KakKuX 3JIEMEHTOB XUMHYECKasi CBA3b OyJeT UMETh HOHHBIN XapakTep?
a)LiuF; 6)0ucC; B)SuCl; r)SinH

Tabnmia popM TECTOBBIX 3aaHHI

B W3 Hux xonmmdectBo T3 B hopme
?Fe3ro 3aKPBITBIX OTKPBITBIX Ha COOTBETCTBHE Ha TIOPSIZIOK
IIT. % IIT. % IIT. % IIT. %
100 1 50 - - 1 50 - -

Tabnuia OTBETOB K TECTOBLIM 3aJaHUIM

Homep Homep npasuiibHOr0 0TBETA Homep Howmep npasuiibHOro 0oTBETA
T (mpaBuJIbHAS MOCIEI0BATEILHOCTD, T (mpaBuJIbHAS MOCIEI0BATENILHOCTD,
MPaBUIILHOE COOTBETCTBHE) MPaBUIILHOE COOTBETCTBHE)
1 BapuaHT 2 BapuaHT
l-a 1-r
2-6 2-B
1 3-B 3-0
4-r 4-a
5-a 5-a
6-r 6-r
2 a 2 a

Kommnekt onenounsix 3aganuii Ne3 mo Paznmeny 2. OcHOBBI cTpoeHHs BemiecTBa Tema 2.2.

[Mepuomnueckwnii 3axkon u [ICXD JI.1. MenneneeBa (AynutopHasi padora).
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WucTpykuus: BIOEpUTE OJUH WM HECKOJIBKO MPABUIIBHBIX OTBETOB.
1. YBenuueHue nopsiAKOBOro HoMepa 3J1eMEHTA B TJIABHOW MOATPYIIE COMPOBOXK/IAETCS:
1) Bo3pacTaHueM pajauyca aToMa U yBEJIMYEHHUEM OTHOCHTEIHHOW 3JIEKTPOOTPHULATETFHOCTH

2) yMEHbIIIEHUEM paJinyca aToMa U YBEITUYEHHEM OTHOCHTENIbHOM 3JIEKTPOOTPHUIATETbHOCTH
3) BO3pacTaHHeM paguyca aToMa U YMEHbIIEHUEM OTHOCUTENIbHOM 3JIEKTPOOTPULIATETHbHOCTH
4) yMeHbIIIEHHEM pajilyca aToMa U YMEHbIICHHEM OTHOCUTEIBHON AJEKTPOOTPHUIIATETFHOCTH

2. B psiny snementoB Na — Si — Cl:

1) panguyc aroma yBenM4nBaeTCs

2) yBEJIMYUBAETCS YMCIIO BaJICHTHBIX JEKTPOHOB

3) paanyc aToma HE MEHSIETCS

4) yMEHbILIAeTCs YHUCIIO0 BAJICHTHBIX 3JIEKTPOHOB

3. Yucno 3HEpPreTH4ecKuX ypOBHEH, 3aHSATHIX IEKTPOHAMM, PA3IIMYHO B aTOMax 3JIEMEHTOB,

PAaCIOJIOKEHHBIX B PsAY:

1)N—P — As
2JN—O—F

3) Fe — Co — Ni
4)Li—Be—B

4. DneMeHTHI ITIaBHOM MOATPYIIIBI IEPUOINYECKON CHCTEMBI PACTIONOKEHBI B PSIY:
1) Mn — Te — Re

2) Fe — Co — Ni
3) Cu— Ag—Au
4)B— Al—Ga

5. B riiaBHbIE TOATPYIIIBI IEPUOIAYECKON CUCTEMBI BXOIAT:

1) TONBKO S-3JIEMEHTBI

2) TONBKO P-3JIE€MEHTBI

3) Tos1bKO d-37I€MEHTBI

4) S— ¥ p-d7IeMEHTHI

6. VI3 mpuBeICHHBIX TPUMEPOB HEMETAJUIMYECKUE CBOWCTBA CUIIPHEE BCETO BBHIPAYKEHBI V:
1) cenena

2) kuciaopojaa

3) cepsl

4) Tenmypa

7. MeTain4eckue CBOMCTBA MPOCTHIX BEIIECTB YCUIIMBAIOTCA B PSIAY:

1) Ge— Sn—Pb

2)C—N—O

3)Ge—Si—C

4) Ba— Ca— Be

8. 1t Gapust M Kanusi BEpHO, UTO:

1) oxu 06pa3yroT aM(pOTEPHBIE OKCHIBI

2) oHHM 00pa3yIOT KHUCIOTHBIE OKCH/IBI

3) uX MpOCThIE BELIECTBA — HEMETAJLIbI

4) UX TUAPOKCUJIBI POSIBIISIIOT OCHOBHBIE CBOMCTBA

9. KucnoTHble OKCUJ ¥ THAPOKCU XapaKTEPHBI Ul 000MX 3JIEMEHTOB psijia:
1) S, Mg

2) Li, ClI

3)C,P

4) Be, Al

10. B psaay okcunoB N205 — B203 — Li20 xuMuveckne CBOWCTBA MEHSIOTCS:
1) oT aMmbOTEPHBIX K KHCIOTHBIM
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2) OT OCHOBHBIX K KUCJIIOTHBIM

3) OT KMCJIOTHBIX K OCHOBHBIM

4) ot aMm(pOTEPHBIX K OCHOBHBIM

11. OcHOBHBIE CBOICTBA YCUIIUBAIOTCS B PAY:

1) Mg(OH)2 — Ca(OH)2 — Ba(OH)2

2) NaOH — Mg(OH)2 — AI(OH)3

3) Ca(OH)2 — Mg(OH)2 — Be(OH)2

4) KOH — LiOH — AI(OH)3

12. lns psina anementoB P — S — Cl BepHo, uTO:

1) popmymna ux Beiciero okcuaa R207

2) KMCIIOTHBIE CBOMCTBA X BBICIIUX TUPOKCUIOB YCHIINBAIOTCS

3) HeMeTauIMyecKasi aKTUBHOCTb IIPOCTHIX BEIIECTB OCIA0EBAET .

4) HeMeTallIN4ecKasi aKTUBHOCTb IMIPOCTHIX BEIIECTB YCUIIUBACTCS

5) oHu He 00pa3yrT BOJOPOIHBIX COSTUHEHUN

13. B arome anemenTa Ne 9:

1) 9 HelTPOHOB B sAzIpe

2) 9 IpOTOHOB B sAZIpe

3) 9 51eKTPOHOB B 3JIEKTPOHHOMH 000JI0UKe

4) 9 sHEpreTUYECKUX ypOBHEH

5) 9 31eKTPOHOB Ha BHEUIHEM SHEPIreTUYECKOM YPOBHE

WHcTpyKuus: ycTaHOBUTE COOTBETCTBHE.

14. YcraHOBUTE COOTBETCTBHE MEX/Y MOJIOKEHHEM DJIEMEHTA B MEPUOIUYECKON cucTeMe U
CBOMCTBOM €ro MpOCTOT0 BELIECTBA:

[Tonoxenue anemMeHnTa

A) 2 nepuon, VIA rpymma

b) 3 nepuon, VIIA rpynmna

B) 4 nepuon, IA rpynma

I') 2 nepuon, IVA rpynna

CBOMCTBO MPOCTOrO BEMIECTBA

1) merann

2) HEMeTaIlT

15. Jlns anemeHTa a30T CpaBelIuBO, YTO:

1) ero mpocToe BemecTBO — MeTalll

2) ¢popmymna Beicuiero okcuaa — N205

3) ero nmpocToe BelecTBO — HEMETAaIlI

4) hopmymna BogopoaHoro coenunenus — NH

5) BBICIINI OKCHJ] TIPOSIBIIIET OCHOBHBIC CBOMCTBA

Tabnuua Gpopm TECTOBBIX 3a1aHUI

B N3 aux xonmmuectso T3 B hopme
E}egro 3aKpBITHIX OTKPBITBIX HA COOTBETCTBHE Ha TIOPSOK
IIT. % IIT. % IIT. % IIT. %
100 14 93 - - 1 7 - -

Tabuma oTBETOB K TECTOBBLIM 3aJaHUSIM

Howmep Howmep npaBuibHOTO OTBETA Howmep Howmep npaBuiibHOTO OTBETA
T3 (HpaBI/IHBHaH OoCJIICAOBATCIBbHOCTD, T3 (HpaBI/IHBHaH oCJIICAOBATCIBbHOCTD,
MPaBUIILHOE COOTBETCTBHE) MIPaBUIILHOE COOTBETCTBHE)
1 3 9 3
2 2 10 3
3 1 11 1
4 4 12 2,4
5 4 13 2,3
A-2
6 2 14 52




51

B-1

I-2
7 1 15 2,3
8 4

KommiekT onenounsix 3aganuil Ne4 no Pasgeny 3. CtpoeHue U CBOWCTBAa HEOPraHMYECKHX
BemectB Tema 3.1 Krnaccudukaius, HOMEHKIATypa M CTPOCHHE HEOPTraHWYECKUX BEIECTB
(AynutopHas pabora).

WNHcTpyKIus: BRIOEPH OJIMH MPaBUIIBHBIN OTBET.

Bapmuanr 1.
1. K xkuciioraM OTHOCHTCS KaXKI0€ U3 2-X BEIECTB:
a) H,S, Na,COs3 6) K>,S504, Na,SO,4 B) H3PO4, HNO; F) KOH, HCI
2. 'mppoxcuny meau (II) coorBercTBYET hopmyna:
a) Cu,0 6) Cu(OH); B) CuOH r) CuO
3. ®opmyna cynbdaTa HATPHSL:
a) Nast4 6) NaZS B) N3.2803 F) Na28i03
4. Cpenu nepevyrciIeHHBIX BEIIECTB KUCIOM COJBIO SIBIISETCS
a) TMIpUI MarHust 0) THIpOKapOOHAT HATPHS
B) THIPOKCHU/T KAJIBIIUSI T) TUIPOKCOXIIOPU MEIH
5. Kakoii u3 anemMeHTOB 00pa3yeT KUCIOTHBIN OKCU?
a) CTpoHIUH 0) cepa B) KaIblIUiA T') MATHUMA
6. K OCHOBHBIM OKCHJIaM OTHOCHUTCSI
a) ZnO 0) Si0, B) BaOr) Al O3
7. Oxcun yrnepoaa (IV) pearupyet ¢ KaXIbIM U3 ABYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbITUs
0) kucmopoaoM u okcuom cepsl (IV)
B) CyJlb(aToOM Kaus ¥ TUIPOKCHUIOM HATPUS
r) hochopHOiT KUCIOTON U BOIOPOAOM
WHCTpyKIUs: yCTAaHOBUTE COOTBETCTBHE.
8. YcraHoBHTE COOTBETCTBUE MEKITY (HOPMYIION UCXOAHBIX BEIIESCTB U MPOJIYKTAMU PEaKIIHiA

DopmyJibl BEIIECTB [IpoaykThl B3aUMOIECHCTBUSA
a) Mg + HCl — 1) MgCl,

6) Mg(OH), + CO,; — 2) MgCl;, + H;

B) Mg(OH); + HCl — 3) MgCl;, + H,0

4) MgCO3 + H;
5) MgCO3; + H,0

Bapuanrt 2.

WHcTpykuus: BEIOEpU OJUH NMPABUIBHBINA OTBET.

1. K ocHOBaHHAM OTHOCHUTCS KaXKIO€ U3 2-X BEIECTB:

a) H,0, Na,O 6) KOH, NaOH B) HPO3, HNO3; ) KOH, NaCl

2. Oxcuny meau (I1) coorBercTByeT hopmyna:

a) Cu,0 6) Cu(OH); B) CuOH r) CuO

3. ®opmyna cynbduTa HATPUSL:

a) Nast4 6) NaZS B) N3.2803 F) Na28i03

4. Cpenu nepevyrciIeHHBIX BEIIECTB KUCIOM COJBIO SIBIISETCS

a) TuIpokcua 6apus 0) ruAPOKCOKapOOHAT KaUs

B) THIPOKAPOOHAT MEJIU T') TUAPH]T KAJTBIIHS;

5. Kakoii u3 a11eMeHTOB MOKeT 00pa3oBaTh aM()OTEpHBIN OKCHT?

a) HaTpuii 0) cepa B) hochop r) aTrOMUHUN

6. K 0OCHOBHBIM OKCHJIaM OTHOCHUTCS

a) MgO 6) SOZ B) BgOg I‘) Alg 03

7. Oxcup HaTpUs pearupyeT ¢ KaXAbIM U3 IBYX BEIIECTB:
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a) BOJIOM M OKCHJIOM KaJIbITUs
0) KUCIOPOIOM U BOJIOPOJIOM
B) CyJlb(aToOM Kaus U TUIPOKCHUIOM HATPUS
r) hochopHoit kuciaoTol 1 okcuaoM cepsl (IV)
WHCcTpyKLus: yCTaHOBUTE COOTBETCTBHE.
8. YcranoBuTE COOTBETCTBHE MEXTY (POPMYIION UCXOIHBIX BELIECTB U MPOIYKTAMHU peaKkIuit

®opmyJibl BEIIECTB [IpoaykThl B3aUMOIECHCTBUSA
a) Fe + HCl — 1) FeCl,

6) Fe(OH); + CO; — 2) FeCl, + H;

B) Fe(OH), + HCl — 3) FeCl, + H,0

4) FeCO; + H,
5) FeCO; + H,O
Tabnmia popM TECTOBBIX 3aaHHI

B W3 Hux xonmmdectBo T3 B hopme
?Fegro 3aKpBITHIX OTKPBITBIX Ha COOTBETCTBHE Ha MOPSI0K
IIIT. % IIIT. % IIT. % IIIT. %
100 7 87 - - 1 13 - -

Tabnuia OTBETOB K TECTOBLIM 3aJaHUIM

Homep Howmep npasuiibHOro 0oTBETA Homep Howmep npasuiibHOro oTBETa
T (mpaBuJIbHAS MOCIEI0BATENILHOCTD, T (mpaBuJIbHAS MOCIEI0BATENILHOCTD,
MPaBUIIbLHOE COOTBETCTBHE) MPaBUIIbLHOE COOTBETCTBHE)
1 BapuaHT 2 BapuaHT
1 B 1 b
2 b 2 r
3 A 3 B
4 b 4 B
5 b 5 I
6 B 6 A
7 A 7 I
8 A-2,b-5,B-3 8 A-2,b-5,B-3

KommnekT onenounbix 3aganuii Ne5 no Pazneny 7. Meramnsl u Hemeramisl Tema 7.1. @uzuko-

XUMHUYECKHE CBOMCTBA METAJIOB U HEMETAIOB (AynutopHasi paboTa).
Wuctpykuus: BbIOEpU OJTUH NPaBUIIBHBINA OTBET.

1. YTo M3 HMKE NEPEYUCIIEHHOTO0 COOTBETCTBYET CXEME aTFOMOTEPMUYECKOIO ITpoliecca:

a) MnO2 + Al — +

0)Al+C —

B) Al + NaOH —

2. KucnotHele cBoiicTBa HanboJiee BEIPAKEHBI Y BBICIIETO THAPOKCH/IA:

a) pocdopa

0) azora +

B) MBIIIbSIKA

3. B kakoM psiy MeTauioB MPOUCXOINUT YMEHBIIEHUE aKTUBHOCTH:

a) Fe, Zn, Cd, Pb

0) Fe, Zn, Pb, Cd

B) Zn, Fe, Cd, Pb +

4. ToapKO BOCCTAaHOBUTEIBHBIE CBOMCTBA a30T MPOSBIIAET B 3TOM COCIUHEHUHU:

a) NH3 +

6) HNO3

B) N2

5. Kakyo posib urpaet aaroMUHUHN B aIFOMOTEPMUUYECKUX MPOLIECCAX:

a) OKUCITHTEIIS
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0) kaTanu3aTopa
B) BOCCTAHOBUTENS +
6. CKOJIbKO XUMHUYECKUX IEMEHTOB OTHOCSTCS K HEMETaJlIaM:
a) 1l
0)22 +
B) 34
7. Kakoil meTasu1 BCTpe4YaeTcs B CaMOPOIHOM COCTOSIHUU:
a) K
0) Ca
B) Ag +
8. Hemeraisr:
a) XUMUYECKHE SJIEMEHTHI, KOTOPhIE MOT'YT MPOSBISTH CBOMCTBA KaK OKHCIUTENS (IPUHUMAIOT
3JICKTPOHBI), TAK U BOCCTAHOBUTEIS (OTAAIOT JIEKTPOHBI) +
0) XMMHUYECKHE AJIEMEHTHI, KOTOPbIE MPOSBISIIOT CBOMCTBA TOIBKO BOCCTAHOBUTEINA (OTAAIOT
3JICKTPOHBI)
B) XUMHUYECKHUE JIEMEHTBI, KOTOPBIE IIPOSABISAIOT CBOMCTBA TOJBKO OKUCIUTENS (IPUHUMAIOT
3JICKTPOHBI)
9. Kaxkoif MeTasu1 Hellb3sl MOTyYUTh JIEKTPOIM30M PacTBOpa:
a) Cu
6) Pb
B) Ca+
10. IIpu B3anMoAEHCTBHM BBICIIIETO OKCHJIA XJIOpa € BOJON 00pa3yeTcs 3Ta KUCIOoTa:
a) HCIO
6) HCIO4 +
B) HCIO3
11. DToT MeTaNI pU BBICOKOM TEMIIEPATYPE BBITECHSET U3 BOJIbI BOJOPOI:
a) Fe +
0) Cu
B) Ag
12. Bogopoa nposiBisieT OKUCIUTENbHBIE CBOMCTBA MPY B3aUMOICHCTBUU:
a) ¢ XJIOpOM
0) c HaTpuem +
B) C a30TOM
13. Kakoll TMII XUMHYECKOH CBSI3U XapaKTEepPEH ISl METAJUIOB!
a) MeTaJTndyecKkas +
0) KOBaJIeHTHAsI OJISIPHAs
B) HOHHAs
14. XapakTepHbIMHU CTENEHSIMH OKUCIIEHUS XJI0pa B €r0 COEINHEHUSX SIBIISIFOTCS:
a) — 2, +4, +6, +8
0)-1,+2, +5
B) -1, +1, 43, +5, +7 +
15. Yto Takoe MeTalsInyecKast CBs3b:
a) CBSI3b MEX]1y MOJOXKHUTEIbHBIMI HOHAMHU METAJUIOB, aTOMaMHU METAJUIOB U CBOOOAHBIMU
AJIEKTPOHAMHM B KPUCTAININYECKON PELeTKE +
0) CBSI3b MEXK/ly aTOMaMH ¥ HOHAMH METAJIJIOB
B) CBSI3b MEX/Y MOJIEKYJIaMU METAJIJIOB
16. Cepa mposiBIsieT KaKk OKUCIUTENbHBIC, TAK U BOCCTAHOBUTEIbHBIE CBOMCTBA MPU B3aUMOICHCTBUH
c:
a) BOJIOPOJIOM H JKEJIe30M
0) HATpHEM U KUCIIOPOJIOM +
B) YIJIEPOJOM M IITHKOM
17. B xako# rpyImie HaXOAUTCsI METaJlT TIOJIOHUM:

a)4
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0)5
B) 7+
18. OkucnurensHbie CBOMCTBA (HhOChHOp MPOSBISAET MIPH B3aUMOICHCTBHH:
a) c Maruuem +
0) ¢ KUCJIOPOJIOM
B) C cepoit
19. K yeTBepTOi TpyIie OTHOCUTCS JIEMEHT:
a) BUCMYT
0) cyppMma
B) repmMaHuil +
20. CrtocoOHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB IPUHUMATH AJIEKTPOHBI YCUIUBACTCS B 3TOM

pany:

a) O —>N —>F

6) N—>0 —>F +

B) F—>0 —>N

21. Ilpu a5eKTpoin3e BOCCTAHOBUTEIIEM SIBIISETCS:
a) karoxa +

0) aHot

B) ¥ KaTOJ, U aHOJ

22. Bogopoa nposiBiisieT OKUCIUTEIbHBIE CBOMCTBA MPU PEAKIIMH C:
a) KUCTIOPOAOM

0) xJopoM

B) HATPHEM +

23. JIns KaKoro arperaTHoOro COCTOSIHUS He XapaKTepHa MeTalTndecKas CBsI3b:
a) 7151 TBEPAOTO COCTOSTHUS

0) JIIs1 )KMIKOTO COCTOSTHHS

B) U1 rasza +

24. B pany: Si —>P —> S —> C1 »51eKTpooTpHIATEIbHOCTD JIEMEHTOB!
a) yBeJIMYuBaeTcs +

0) yMeHbIIIaeTCs

B) HE U3MCHSETCS

25. Haunboee TUIacTUIHBIM METAJIIIOM Ha3bIBAIOT:

a) JKeJe30

0) cTpoHIuit

B) 30JI0TO +

26. Hanbosee CUIIBHBIMU KUCIOTHBIMH CBOMCTBAMU 00JIaaeT:

a) H3PO4

0) H2S103

B) HC104 +

27. TBepapIM BEUIECTBOM MPU HOPMAIIBHBIX YCIOBHUSX HE SIBISETCS:
a) pTyTh +

0) 30JI0TO

B) cepebpo

28. Kucnopos He pearupyer:

a) ¢ xkene3oM U okcuaoM docdopa (V)

0) ¢ cepoBOIOPOAOM U OKcHIOM yrieponaa (IV)

B) C BOJIOW U OKCHJIOM KaJbIus +

29. Kakue cTeneHu OKUCIEHUS UMEIOT METaJLIbI:

a) TOJIBKO IMOJIOKUTEIbHBIE +

0) TOJBKO OTPHUIIATEIIbHBIC

B) KakK IOJIOKHUTEIbHBIC, TAK U OTPUILIATEIbHbIC

30. Coenunenns cocraa NaH203 u NaH204 moxket 00pa3oBarth:
a) XJIop
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0) cepa +
B) ocdop
Tabmuna hopM TeCTOBBIX 3aaHUIN
Beero W3 Hux xonmmdectBo T3 B hopme
T 3aKpBITHIX OTKPBITHIX Ha COOTBETCTBHUE Ha MOPSII0K
IIT. % IIT. % IIT. % IIT. %
100 30 100 - - - - - -
Tabnuila OTBETOB K TECTOBBIM 3a/IaHUSIM
Howmep npaBuibHOTO OTBETA Homep npaBuibHOrO 0TBETA
Howmep (mpaBUIIBHAS Howmep (mpaBuIbHAs
T3 IMOCJIEIOBATEILHOCTD, T3 MMOCJIEIOBATEILHOCTD,
MPaBUIIbLHOE COOTBETCTBHE) MPaBUIILHOE COOTBETCTBHE)
1 A 16 b
2 b 17 B
3 B 18 A
4 A 19 B
5) B 20 b
6 b 21 A
7 B 22 B
8 A 23 B
9 B 24 A
10 b 25 B
11 A 26 B
12 b 27 A
13 A 28 B
14 B 29 A
15 A 30 b

Kommuiekt onenounsix 3aganuii Ne6 nmo Pasznmeny 9. CrpoeHue m cBOMCTBa OpraHM4eCKHX

BemecTB Tema 9.2 CBoiiCcTBa OpraHUYECKUX COeNUHEHUN (AyauTopHas padbora).
Wuctpykuus: BbIOEpUTE OJMH MPABUIBHBIN OTBET:
Bapwuanr 1.

1. HenpenenbHbIMU Ha3bIBAIOT YIIEBOAOPOABl B CTPOEHUU MOJEKYI KOTOPBIX MEXIY
aToOMaMu yriepojia UMEIOTCS:

A. Tonbko npocThIe CBSA3H

b. Onga nBoiiHasg CBSI3b

B. /IBONiHBIEC U TPOMHBIE CBS3H.

I'. Ogna TpoiiHas cBA3b

2. Yraesogopoa ¢ popmynoit CH2 = CH2 otHOcHTCS K Kiaccy:
A. AnxaHoB

b. Ankenos

B. AnxunaoB

I'. AnkagneHoB
3. M3omepom BemectBa, hopmyna koroporo CH=C—CH2—CH3, saBnsercs:
A. Ilentun-1
b. byren-2.
B. IIponun
I'. Bytun-2
4. TlpeapinynuM roMoJIOroM neHTaaueHa-1,3 sisercs:
A. byraguen-1,3
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b. I'excagunen-1,3

B. [Iponaguen-1,2

I'. TlenTan.

5. @opMyIIbl BEIIECTB, BCTYNAIOIIUX B PEAKIUIO APYT C APYTroOM:

A.CH4 n H2

b. C6H6 u H20

B. C2H2 u H20

I'. C2H6 u H20

6.AleTUIIEH B TPOMBIIJIEHHOCTH MOJIYYaloT:

A. IlyreM Bbli€NI€HUS U3 MPUPOTHOTO rasa

b. Ilyrem BeimeneHust u3 HedTH

B. IlyreM BBICOKOTEMIIEPATYPHOTO PA3JI0KEHUS METaHA

I'. 3 sTunena

7. IlpucoenuHeHue TrajaoreHOBOAOPOJOB K HECUMMETPUYHBIM aJKEHAM OCYIIECTBISAETCS
COTJIACHO MPABUILY:

A. Bropna

b. 3aiinesa

B. KyuepoBa

I'. MapkoBHUKOBa

Bapwuanr 2.

1. AnkeHaMu Ha3bIBaIOT YIJIEBOJOPOJbI B CTPOCHUU MOJIEKYJ KOTOPBIX MEXIY aTOMaMH
yIiIepoJia UMEKOTCS:

A. Tonbko npocTbIe CBSA3H

b. Onga nBoiiHasg CBSI3b

B. JIBoitHBIE U TPOMHBIE CBA3U

I'. Ogna TpoiiHas cBA3b

2. CKOJIBKO Tt — CBA3€H COAEPKHUTCS B MOJIeKyse OyTeHa-2 ?

A. Onna

b. Tpu

B. JIe

I'. Yersipe

3. Uszomepamu Mexay coO0W MOTyT OBITh BEHIECTBA, MPUHAUICKAIINE K CICAYIOIINM
TOMOJIOTUYECKHUM PSIJIaM:

A. AJIKUHBI U aJIKEHBI

b. AIKHHBI ¥ TUKIIOATIKAHBI

B. AIKHHEBI U alIKaayeHE]

I'. AnKuHBI U aTKaHbI

4. TlocneayrommM roMOJIOTOM BellecTBa OyTaaueH-1,3 sBiseTcs:

A. T'ekcanuen-1,3

b. [Iponaauen-1,2

B. byranuen-1,2

I'. Ilewragnen-1,3

5. AKMHaM XapaKTEepHbI PEAKIIUU:

A. IlpucoenrHeHus ¥ 3aMeIICHUS

b. 'opeHus u rungpupoBaHus

B. XnopupoBanus u JeruapupoBaHust

I'. 3amenienus u nonuMepu3auu

5. ®opMyIbl BEIIECTB, BCTYNAIOIINX B PEAKIIUIO IPYT C IPYTOM:

A.CH4 u H2 B. C2H2 u H20

b. C6H6 u H20 I'. C2H6 u H20

6.OT€H B IPOMBIIIJIEHHOCTH MOJIY4aroT:

A. Ilyrem BbIACEHUS U3 TIPUPOJAHOTrO ra3a
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b. Ilyrem Beinenenus u3 HehTH
B. IIyreM BBICOKOTEMIIEPATYPHOT'O PA3JIOKEHHUS AJIKAHOB
I'. 3 xapOuaa KanbIus
7. BetecTBo, 415t KOTOPOTO XapaKTepHA peakiysl MOJUMEPU3ALINU:
A. byraguen- 1,3 B. Bensoin
b. byran I'. lluknorekcan
Tabmuna hopM TECTOBBIX 3aaHUI

B W3 Hux xonmmdectBo T3 B hopme
?Fe3ro 3aKpBITHIX OTKPBITHIX Ha COOTBETCTBHUE Ha MOPSIIOK
IIT. % IIT. % IIT. % IIT. %
100 7 100 - - - - - -
Tabnuiia OTBETOB K TECTOBBIM 3a/IaHUSIM
Howmep npaBuiibHOTO OTBETA Homep npaBuibHOrO 0TBETA
Howmep (mpaBUIIBHAS Howmep (mpaBuIbHAS
T3 IMOCJIEIOBATEILHOCTD, T3 MMOCJIEIOBATEILHOCTD,
MPaBUIILHOE COOTBETCTBHE) MPaBUIILHOE COOTBETCTBHE)
1 BapuaHT 2 BapuaHT
1 B 1 b
2 b 2 A
3 I 3 B
4 A 4 r
S) B 5) b
6 B 6 B
7 r 7 A

KommiekT onenounsix 3amanuii Ne7 nmo Pasznmeny 9. CtpoeHue m cBOMCTBa OpraHM4eCKHX
BemectB Tema 9.3 UneHtudukamms OpraHMYECKHX BEIIECTB, WX 3HAYCHHE W TNPUMEHCHUE B
OBITOBOI W TIPOM3BOJICTBEHHOM JEATEILHOCTH YenoBeka (AyautopHas paboTa).

WucTpyKuus: BEIOEPH OAMH WM HECKOJIBKO MPaBUIIbHBIX OTBETOB.

1. MoHOCaxapuaoM sBisieTcs

1) nakro3a 2) pubo3a 3) nesmrono3a
2. U dpykro3a, u caxapo3a MpOsIBISIOT CBOMCTBA

1) MHOrOaTOMHOTO CITUPTa 2) anmpaeruaa

3) kKapOOHOBOI KUCIIOTHI 4) amuHa

3. U nuknunueckas, U OTKphITas (popMa III0KO3bI cofiepkKar QyHKIIMOHAIBHYIO TPYITY

4) caxapo3sa

1) -HC=0 2) -COOH 3) C=0 4) -OH
4. He moaBepraercs TUAPOTU3Y
1) xpaxman 2) nakTo3a 3) ¢ppykro3a 4) nemnonosa

5. IlpoaykToM ruipoamn3a caxaposbl ABISETCA

1) MonouHast Kkucinora 2) cMeCh TITIOKO3bI U PPYKTO3BI
2) 5TaHOJ U YIJIEKUCIIBIN Ta3 4) copout

6. PaznuuHoe XuMH4eCKoe CTPOCHHE UMEIOT

1) 6-miroko3a u S-Troko3a

2) TII0KO3a U TajaKTo3a

3) nuKIMYeckas ¥ TMHEWHas opMa TITFOKO3bI

4) L-rroko3a u D-riroko3a

7. B otnuuune OT caxapo3bl, NIIOKO3a

1) ruaponusyercs

2) obpazyet c rumpokcuaomM meau (1) BacIbKOBO-CHHUI pacTBOP
3) BcTymaeT B peakiuio 3TepuuKaim

4) naér «cepeOpsiHOE 3epKaJIO»

5) nonBepraercs OPOKEHUIO
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8.K nuHelHbIM mosaucaxapujaM OTHOCHTCS

1) aMunonexTuH 2) IIUKOTEH

3) nesmrono3a 4) ne3okcupurbdo3a
9. Ocrarok fI-I1H0K03bI BXOAUT B COCTAB MOJIEKYJIbI

1) memrono3s 2) caxapo3sl

3) aMuUJI03BbI 4) rMKoreHa

10. Kpaxmai He pearupyer ¢

1) H,O 2) HNO; 3)H; 4) 1,

1. ITpoaykTOM BOCCTAaHOBIEHHUS TITFOKO3bI BOJOPOAOM SIBISIETCS

1) CH,OH-CHOH-CHOH-CHOH-CHOH-HC=0

2) CH,OH-CHOH-CHOH-CHOH-CHOH-COOH

3) CH,OH-CHOH-CHOH-CHOH-CHOH-CH,0OH

4) CH,OH-CHOH-CHOH-CHOH-CO-CH,>OH

12. IHCTpYyKIMS: YCTAHOBUTE COOTBETCTBUE MEXKTy Ha3BaHHEM BELIECTBA U €TI0 MOJIEKY/ISIPHON
dhopMyIoii.

Ha3BaHUE BelllcCTBA MoOJIEKYIIsIpHas hopmyna
1. mIroko3a A. C6H14OG
2. caxapo3sa b. CeH1205
3. (bpYKTOBa B. C5H1005
4. Kpaxmall I. (C6H1005)n
5. ne3okcuprbo3a . C12H2,011
E. C5H1004

13. I'1rox03a BCTynaeT B peakLuu:
A. TuIpupoBaHUs

b. runparauuun

B. runponuza

I'. «cepebpsiHOTO 3epKaiay

J1. 6pokeHus

E. nelirpanuzannu

K. srepudukanun

14. Ilemnrono3a BCTYNAET B peaKkLMK
A. TuIpupOBaHUs

b. runparauun

B. rugponuza

I'. «cepeOpsiHOTO 3epKajay

J. 6poxeHus

E. nelitpanuzanuun

XK. arepudukaruu

15. K npomykTaM OpOoKeHHUST OTHOCSTCS

A. C2H5OH I. CZHZ
b. C6H1206 H COZ
B. CH3-CHOH-COOH E. CH,0O

16. UHCTpYKIMS: BCTABBTE MPOIYIIIEHHOE CJIOBO.
I'uapokcui, monoKeHNueM KOTOPOro pa3nudaroTcs 0- u S-QopMbl MUKINYECKIX MOHOCAXapUIOB,
Ha3bIBACTCH. ..

Tabmuna ¢hopM TeCTOBBIX 3aJaHUI

N3 aux xommuectBo T3 B hopme

Bcero
3aKprTI>IX OTKPBITBIX Ha COOTBCTCTBUC Ha HOp}II[OK

3 IIIT. % LIIT. % IIIT. % IIIT. %

100 14 88 1 6 1 6 - -
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Tabnuita OTBETOB K TECTOBBIM 3aJaHUSIM

Howmep npaBuiibHOTO OTBETA Homep npaBuibHOTrO 0TBETA
Howmep (mpaBUIIBHAS Howmep (mpaBuIbHAs
T3 IMOCJIEIOBATEILHOCTD, T3 MMOCJIEIOBATEILHOCTD,
MPaBUIILHOE COOTBETCTBHE) MPaBUIILHOE COOTBETCTBHE)
1 2 9 1
2 1 10 3
3 4 11 3
4 3 12 1-6.2-n1;,3-6;4-1; 5-¢
5 2 13 a, T, I, %K
6 3 14 B, XK
7 4 15 a,B, I
8 3 16 [JIMKO3UIHBIM

4.1.3. JABOPATOPHAS PABOTA
KommiexT onenounsix 3aganuil Nel no Pasgeny 3. CtpoeHue U CBOWCTBAa HEOPraHMYECKHX

BemectB Tema 3.1. Knmaccudukamusi, HOMEHKJIATypa W CTPOCHHE HEOPraHUYECKHX BEIECTB
(AynuTopHast caMOCTOATENbHAsE paboTa 00yJaIONXCs).

3aganue: M3yueHne XxapakTepHbIX CBOMCTB KUCIIOT U OKCHIOB.
[lepeuens cpencTB oOydeHUs:
- SIIUKU JJI1 TPOBeNeHHUsl JabOpaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI JJISI MPOOHPOK,

CIIUPTOBKH, CIIMYKH, JEPKATENN, XUMUYECKUE CTAKaHbI;

- cojlsiHas KucioTa (pacTBOp M KOHILIEHTPUpPOBaHHas), CepHasi KHUCIIOTa, YHHUBEPCAIbHBIN

WHIWKATOP, METHJIOBBIA OpaHkeBblid, (enondranenn, Boma, Zn, Al, Cu, CuO, NaOH, CuSO4,

[IpakTuueckoe 3ananue:

1. Ompit 1. U3MeHeHne oKpacKu WHIMKATOPOB MIPH IEHCTBUH PaCTBOPOB KUCTIOT.
2. Omnpit 2. B3aumoieiicTBHE KUCIOT C METaJUIaAMHU.

3. Onsrt 3. B3anMoaeiicTBrE KMCIOT C OCHOBHBIMHU OKCUIIAMU.

4. OmnsIT 4. B3aumoeiicTBrue KUCIOT ¢ pAaCTBOPUMBIMH OCHOBAHHSIMH (ILIEJI0YaAMH).
5. OmpIT 5. B3aumoseiicTBHE KUCIOT C PaCTBOPAMHU COJICH.

[TopsioK BBIMOTHEHUS PaOOTHI:

1. Omsit 1. I3MeHeHNE OKpacKu MHAMKATOPOB IPH AEHCTBUU PACTBOPOB KHUCIIOT.
B tpu mpoOupku HaTUTH PACTBOP COJITHOW KUCIIOTHI.

1-10 mpoOUPKY IPOBEPHUTH YHUBEPCATHLHBIM WHINKATOPOM;

2-10 IPOOUPKY T00ABUTH 2-3 KaIId METUIIOBOTO OPAHKEBOTO;

3-10 IpoOupKy n00aBUTh 2-3 Karum heHondranenHa.

Yro HaOmrogaere?

2. OnbIT 2. B3aumoeicTBre KUCIOT ¢ METaNIAMH.

B 1-10 mpoOupky momecTuTe HECKOIBKO TpaHyIl IMHKA — ZN,

Bo 2-10 npoOHpKy MOMECTUTE HECKOJIBKO Tpanys amoMuHus — Al;

B 3-10 mpoOupky momMecTuTe MEIHYIO POBOJIOKY.

B xaxnyro npoOGupky npuieiite o 2-3 miu constoit kucnotsel — HCI (p-p).

Urto Habmogaere? Bo Bcex i mpoOupKax MPOUCXOIAT XUMHUIECKUE PEaKIIun?
Hamummre ypaBHEHMS TeX XHMMHMUYECKMX peaklMii, KOTOopble IpoucxonsaT. Hazosure

IMOJIYYCHHBIC BCIIICCTBA.

3. OmsIT 3. B3auMoneicTBre KUCIOT ¢ OCHOBHBIMU OKCHIAMHU.

B npobupky nmomecture HeCKoJbKO rpanyi okcuaa meau — CuO.

3arem mpuiieiite 2-3 M constHor kucnotel - HCI (p-p).

Uro nabmonmaere? 3akpenure MpoOUPKY B JeprkaTese U Harpeite. HarpeBanue Beaute oueHb

octopoxHo. Uto HaOmromaere? [lo kakomy MpHU3HAKY OIMPEACTIINA, YTO MPOUCXOTUT XUMHUYECKas
peakuus? Hanummre ypaBHeHHEe XUMUYECKOW peakiuu. HazoBuTe moydeHHbIE BEIIECTBA.
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4. OnbiT 4. B3anmojeiicTBre KUCIOT ¢ PACTBOPUMBIMUA OCHOBAHUSMH (IIEJI0YAMH ).

B npobupky nHaneiite 1 mu pactBopa ruznpokcuga Hatpus — NaOH, noGaBbTe 2-3 Karm
dbenondranenna. Uro nadmrogaere?

[Tocrenenno no kamsam 1o0aBeTe cossinyio kuciaory — HCI. ITpobupky cierka BCTpsSIXHHUTE.

UYro nabmomaere? Hammmure ypaBHEeHHME XUMHUYECKOW peaknuu. Ha3zoBuTe morydeHHBIC
BELIECTBA.

5. OnpIT 5. B3anmopaeiicTBUE KUCIOT ¢ pACTBOPAMHM COJICH.

B npoOupky naneiite 1-2 ma xmopuga 6apust — BaCl2, 3atem mo6aBbre 1-2 My cepHOi
kucyotel — H2SO04 (p-p).

Uro nabmromaere? Hamummre ypaBHEHHE XUMHYECKOW peakiuu. HazoBuTe mosyueHHBIE
BELICCTBA.

Tabnuib! 1 BEIBOBI (0€3 hOPMYITUPOBKH):
1. OdopmiisieM Bce pe3ysbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganu? BriBoabl

KonTposibHBIE BOPOCHL:

1. Kakue nHIUKaTophl JAI0T OKPAIIMBAHUE KPACHBIX OTTEHKOB IIPH JIEHCTBUHU HA KUCIIOTHI?
2. Kaxkotii ra3 OyaeT BbIACIATHCS TPU XUMUYECKOW PEaKIIMKU KUCI0Ta + MeTallI?

3. Kakoii T XUMHUYECKOU peakIuy Mpy PeaKkIui OKCUJl MEI + CepHast KuciuoTa?

3aganust 00y4JaroIMMCs ISl CAMOCTOSITETIbHON pabOTHI:
1. B ombiTax 2, 3, 4, 5 onpenenuTe THN XUMUYECKOU CBSI3U MOTYYCHHBIX BEIIECTB.
2. OmnpIT 5. HanumuTe COKpalieHHOe HOHHOE YPAaBHEHHE XUMUYECKON pPeaKIuH.

KommuiekT onenounsix 3aganuil Ne2 no Pasgeny 3. CtpoeHue U CBOWCTBAa HEOPraHMYECKHUX
BemectB Tema 3.1. Knmaccudukamusi, HOMEHKJIATypa W CTPOCHHE HEOPTraHUYECKHX BEIECTB
(AynuTopHast caMOCTOATENbHAs paboTa 00YJaIOIINXCs).

3aganue: M3yueHne XxapakTepHbIX CBOMCTB OCHOBAaHUM U COJICH.

[lepeuens cpencTB oOyueHUs:

- SIIUKU JJI1 TIPOBeJeHUsl JaOOpAaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI JJISI MPOOHPOK,
CIIUPTOBKHU, CIIUYKH, JEPKATEIN, XUMUUYECKUE CTAKAHbIL;

- cepHas KHCJIOTa, YHUBEPCAJIbHBIA HMHIUKATOP, METWJIOBBIA OpaHXKeBbIH, (eHondranent,
Boga, NH4Cl, Fe, NaCl, Na3PO4, Nal, AQNO3, NaOH, CuSO4.

IIpakTnueckoe 3angaHue:

1. Ompit 1. UcnipiTanne pacTBOPOB MIENOYEH HHANKATOPAMH.

OmnbiT 2. B3auMopeiicTBue mienoveit ¢ coasimu.

6. OmpIT 3. 3ydeHue 3aMeIeHUsT MEU JKEIIC30M.

7. Omnsit 4. [lonydyeHue u cBOMCTBA HEPACTBOPUMBIX OCHOBAHMI.

8. OmpIT 5. 3yueHne B3aUMOCHCTBHUS COJIEH C COSIMHU.

[TopsioK BBIMTOTHEHUS PAOOTHI:

a) Ompit 1. McnbITanue pacTBOPOB IEI0Yei HHINKATOPAMH.

B Tpu npoOupku HAUTH PacTBOP MICIOYH.

1-1t0 mpoOUpPKy MPOBEPHUTH YHUBEPCATLHBIM HHIUKATOPOM;

2-10 IpoOUpPKyY 1006aBUTH 2-3 KAl METHIIOBOTO OPaHKEBOTO;

3-10 mpoOupPKy 106aBUTH 2-3 Karu heroadraacnHa.

Yro Habmogaere?

b) OmsiT 2. B3aumoeiicTBrE mIEI0UEH ¢ COMAMH.

B npoGupky Haneiite 2 M1 pacTBOpa XJOpHUa aMMOHHs, 3aTeM qo0aBbTe 1-2 Mi1 pacTBOpa
mesioun. CoaepkuMoe MpOOUPKU HarpeiTe, OCTOPOKHO MOHIOXANTE BBIICIISIONINICS Ta3000pa3HbIMA
IPOAYKT UJIH MOJHECUTE K OTBEPCTUIO POOUPKH BIAXKHYIO JJAKMYCOBYIO OYMaXKKy.

Uto nabmomaere? Hamumumre ypaBHEHHsS XHMHYECKOW peakuuu. HazoBuTe mOIydYeHHBIC
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BEILIECTBA.

C) Ompit 3. M3yuycHHe 3aMEIICHUS METH JKEJIC30M.

Haneiite B mpoOupky 2-3 M pacTBopa cyiabdara mMeau (2) U MOMECTUTE B HETO CTaJbHYIO
KHOTIKY HJIM cKpenky. Yto HaOmromaere? Hammmmre ypaBHEHHs XMMHYecKO# peakuuu. HazoBute
HOJIyYEHHBIE BEILECTBA.

d) Omsir 4. [TonyyeHne 1 CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUH.

B nBe mpoOupku Hanelite mo 1-2 mu pactBopa cynbdarta meau (2) — CuSO4. [Jo6aBsTe B
KaX1yro U3 npooupok 1-2 mu pactBopa runpokcuaa Hatpust — NaOH. Uto nabnronaete?

Jlo6aBpTe B OAHY W3 MPOOMPOK C TIOJYYCHHBIM HEPACTBOPHUMBIM OCHOBaHHEM 1-2 Ml
pactBopa cepHoit kucioTsl — H2SO4. Yo Habmronaete?

Hanummuire ypaBHeHHMs XHMMHUYecKHX peakuuid. Ha3zoBuTe mnomydeHHblE NOJIy4YEHHBIE
BELIECTBA.

OcraBuryrocss IpoOUPKY C HEPACTBOPUMBIM OCHOBAHUEM YKPENUTE B MIPOOUPKOJAEpKATENE U
HarpewTe B MjIaMeHu cnupToBKU. YTo Habmonaere? Hanuimmre ypaBHeHHE MPOBEICHHON pPeaKIiHy.

e) Ombitr 5. 3yucHre B3aUMOICHCTBHS COJICH C COJISIMH.

B xaxnyro u3 3-x mpoOuUpoKk C pacTBopoM xyopuzaa, ¢ocharta U HMOAUAA HATPHS
COOTBETCTBEHHO MPUJICHTE HECKOJILKO Karellb pacTBOpa HUTpara cepedpa (1).

Uro nabmonaere? Hamumurte ypaBHEHUS XMMHUYeCKOW peakuuu. Ha3oBuTe mMoiyuyeHHbIE
BEILIECTBA.

Tabmuib! 1 BBIBOIBI (03 GOpMYITHPOBKN):

1. Odopmisiem Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro nabmromanu? BriBoabl

KoHTpobHBIE BONIPOCHI:

1. Kakue nHAMKATOPHI 1aIOT OKPAIIMBAaHUE KPACHBIX OTTEHKOB IMPU JIEUCTBUU HA IIEJI0UU?
2. Kakoii ra3 BeIIeIS€TCS IPU PEeaKIMK THAPOKCHUIA HATPUS + XJIOPHUIAa aMMOHUS?

3. JlaiiTe onpeneneHus:

- COJIb

- OCHOBaHHUE

- KUCJIOTa

- OKCHU]I.

3ananus 00ydaromUMCs I CAMOCTOSITENTbHON paOOTHI:

1.Omeir 2, 3, 4, 5. HanummTe ypaBHEHHMs XWMHYECKHX peakIuili B HWOHHOW (opme.
Ornpenenure TUM XUMUYECKOHN CBSI3H.

2.0nbIT 3. PaccMOTpUTE OKUCITUTETBHO-BOCCTAHOBUTEIBHBIE MPOIECCHI.

3. Onsit 4. ChopMynupyiTe BBIBOJ O CIIOCO0E MOTyUEHUsT HEPACTBOPUMBIX OCHOBAHHIA.

Kommext oueHounsix 3amanuii Ne3 mo Pasneny 8. JlaGopatopubiii npaktukym Tema 8.1.
Nnentrndukanys HeopraHMueCcKux BemecTB (AyIUTOpHAs CaMOCTOsITEIbHAs pab0oTa 00 yJIarOIIIXCsI).

3ananue: M3ydeHrne ocOOCHHOCTEH XUMHUYECKUX PEaKITUi.

[Tepedens cpencTB 0OydeHHUS:

- SIIUKU AJI1 TPOBENEHUs JTaOOPAaTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI IS MPOOHPOK,
CHUPTOBKH, CIUYKH, IEP>KATENIN, XMMUUECKHE CTaKaHbl, MEH3YPKH;

- cepHas KUCJIOoTa (KOHLEHTPUPOBAHHAsA M pacTBop), Boda, Zn, Mg, CuO, Na2S203, CuSO4,
HCI.

[TpakTudeckoe 3amgaHmue:

1. OmpiT 1. 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIICHTPAIIUH PEarupyronux BEIICCTB.

2. Omnpit 2. Peakius 3aMenIeHus MEIH JKeIe30M B PaCTBOPE METHOTO KyIopoca.

3. OmpIT 3. 3aBUCUMOCTh CKOPOCTH B3aMMOJICUCTBHS COJITHOM KHCIIOTHI C METaUIaMH OT WX
TIPUPOJIBI.

4. OnpIT 4. 3aBUCUMOCTH CKOPOCTH B3aUMOJICUCTBUS OKCHJIa MeIU (2) C CEpHON KHCIIOTOM OT
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TEMIEPaTypPHI.

[Topsok BhIMOIHEHHS pabOTHI:

1. Omnpit 1. 3aBUCUMOCTH CKOPOCTH PEAKIIUH OT KOHIIEHTPAIIUU PEarupyrOIINX BEIIECTB.

Haueiite B 3 npobupku pactBop THOCynb(dara Hatpus - Na2S203. B nepyto npoOupky 3 mir;
BO BTOPYIO — 2 MIJI; B TPEeThIO — | MII. 3aTeM MpuiieTe BO BCe MPOOUPKH BOABI TaK, YTOOBI YPOBEHb
pPacTBOpOB B HHUX CTajJ OJAWHAKOBBIM — 5 MJI, TO €CTh B MEPBYIO NPOOUPKY NMpUIbeM 2 MJI BOJBI, BO
BTOPYIO — 3 MJI, B TPETHIO — 4 MIL.

Tenepsp ObICTpO TpMIIBEM B KaXAYI0 NMPOOMPKY (HauuHas C TpeThbed) Mo 2 M pacTBopa
CEpHOI KUCIIOTHI U IPOCIIEUM, B KAKOM M3 HUX paHblle BCero Oy/AeT BbINalaTh 0CaO0K CEPHI.

Uro nabmogaere? CaenaiiTe cOOTBETCTBYIOUINE BBIBOABL. Hamummre ypaBHEHHE PEaKIIHH.
[Tonmummre nonydyeHHble BemecTBa. HazoBuTe TUI peakiuu.

2. OmpIT 2. Peaknius 3aMenieHUs] MU KeJIe30M B paCTBOPE MEAHOTO KyIopoca.

Haneiite B mpoOupky 2-3 M pacTBopa cyiabdara mMeau (2) U MOMECTUTE B HETO CTaJbHYIO
KHOMKY WM CKpenky. Uro HaOmiojgaere? 3amuIINTe YpaBHEHHE pEaKUUU, MU K KaKOMY THITY
XUMHUYECKHX PEAKINI OHA OTHOCUTCA.

3. OmnpIT 3. 3aBUCUMOCTb CKOPOCTH B3aUMOJEHCTBUS COJISTHOM KUCIOTHI C METAJUIAMU OT
UX MPUPOABI.

Haneiite B 2 mpoOupku 2-3 M1 COJSIHOM KHMCJIOTHI M TIOMECTUTE TyJda IpaHyily LHHKa H
MarHusi CoOoTBeTcTBeHHO. UTo HabmogaeTe? Hanummre cOOTBETCTBYIONINE YPAaBHEHUS PEAKIIUH.

4, OnbiT 4. 3aBUCHUMOCTb CKOPOCTH B3aUMOJCUCTBUSL OKcuaa Meau (2) ¢ cepHoi
KHUCJIOTOM OT TEMIIEPATYPHI.

B 2 npoOupku moMecTuTe HECKOJIBKO IpaHyl OKCHAA MEIH. 3aTeM MpuieiTe 2-3 Mi cepHOi
kucnoTel. OgHy HpoOMpPKY OCTaBbT€ IpPH KOMHATHOM TeMmmeparype, a BTOPYIO 3aKpernuTe B
npoOupKoaepKaTENb U HarpenTe.

Urto HabmogaeTe? HanmuimmTe ypaBHEHHS peaKIuy.

Tabnuib! 1 BEIBOIBI (0€3 HOPMYITUPOBKH):
OdopmiisieM Bce pe3ysnbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KonTpoJsibHBIE BOPOCHI:

1. YeM u3mepsieTcst CKOPOCTb XUMHUYECKHUX PEAKIINM?

2. Kakue ¢pakTopsl BIUAIOT HA CKOPOCTh XMMUYECKUX PEaKIuii?

3. Kak 3aBUCHUT CKOPOCTh XMMHUYECKON pEaKIMKU OT KOHIEHTPALIMHU PEarupyrommnx BEIECTB?

3agaaust 00yJarOIIMMCS TSl CAMOCTOSITEILHOM paOOThI:
1. Ompit 2, 3. Hanumute OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKITUH.

Kommekt oueHounsix 3amanuii Ne4 mo Pazneny 8. JlaGopatopubiii npaktukym Tema 8.1.
Nnentrndukanys HeopraHMueCcKux BemecTB (AyIUTOpHAs CaMOCTOsITEIbHAs pab0oTa 00 yJIarOIIIXCsI).
3ananue: M3yyeHne KOppo3uH METAIJIOB U CIIOCOOOB 3aIMTHI METAIJIOB OT KOPPO3HH.

[Tepeuens cpeacTB oOyueHuUs:
- SIIIUKU JUI TIPOBEACHUS J1a00paTOPHBIX OIBITOB, MPOOUPKH, IITATUBBI ISl TPOOUPOK, XMMUYECKHE
CTaKaHblI;
- CTakaH C PAacTBOPOM COJIM, 3JIEKTPOIBI JKeNe30-aJIOMUHUHN, (peHondTanenH, #ox B pacTBOpe
HOMCTOTO KaJus, )KeJIe3HbIC CTPYKKH, CepHast KUCIoTa (p-p).

[IpakTuyeckoe 3anaHue:
1. Onwit 1. [IpoTekTopHas 3amuTa.
2. OnbIT 2. UHrHOUTOPBI KOPPO3UU B KUCIION CpeIe.
[Topsinok BhIMONHEHUS PaOOTHI:

1. Omsrir 1. IlporexropHas 3amura.
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B3sate % crakana pactBopa anekrtponuta (3%-nait NaCl). [loGaBuTh kK pacTBOpy 3-4 Kariu
¢denondranenna (penondranenn spiasercs uHaukatopoM Ha OH HMOHBI, B MPUCYTCTBUU KOTOPBIX
pacTBOp MpUOOpPETaeT MAIMHOBYIO OKPACKY).

[Torpy3uTh B BMEKTPOJIUT HAa 5 MHUHYT 3aUMIICHHYIO B MECTE COCJMHEHUS MU COCAUHEHHYIO
MIPOBOJHUKOM TIapy 3JEKTPOMOB: >Kele30-aTtoMUHHKA. (BO3HHMKaeT raahbBaHUYECKHI DJIEMEHT, B
KOTOPOM OJIMH U3 DJIEKTPOJOB SIBISIETCS MOJOKUTEIBHBIM TOJIOCOM, @ JPYTrod — OTPULATEIbHBIM.
[Ipu xoppo3uu B HEUTpalbHOW Cpele y OTpHUIaTeabHOro momroca obpasyiorcs OH woHbl B
NPUCYTCTBUH (peHomN(pTaenHa MOSIBISETCS MATMHOBASI OKPACKA).

2. OmpiT 2. UHTHOUTOPHI KOPPO3UH B KUCIIOM Cpeie.

Hanute pacTBOp cepHOIi KHCIOTHI B IB€ TPoOUpKHU. B 00e mpoOupKkH BHECTH KETE3HBIE CTPYKKH.
(BcrneactBue B3auMONIEHCTBUS MeTajula B 00eMX MpoOMpKax yepe3 HECKOJIbKO MUHYT HadHETCs
BBIJICJIEHUE Ta3000pa3Horo Bonopoza). Koraa BeaeneHne BOAOpoAa CTaHET HHTEHCUBHBIM, T00ABUTh
B OJIHY U3 NMpoOHUpOK 1-2 Karau pacTBopa ioja B HOIUIe Kajusl.

Tabmu1el 1 BBIBOABI (6€3 HOPMYIUPOBKH):
1. OdopmisieM Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganmu? BriBoabl

KoHTponbHbIE BOPOCHI:
1. Yro Takoe koppo3usi?
2. Bunpl xoppo3un?
3. CrtocoObI 3aIUTHI OT KOPPO3HH.

3ananust 00yJaromIMMCst ISl CAMOCTOSATEIBHOM PaboThI:
1. Oneir 2. Hamwmcarp, kakoit nHaOmomaercss d¢ddext. Hammcarp ypaBHeHHE peakiuu
B3aMMOJECHUCTBUS PacTBOpa CEPHOM KHUCIIOTHI C JKEIE3HOM CTpykkoil. Crenarb BBIBOA O TOM, YTO
TaKO€ UHTHOUTOPHI.

KommiekT omenounbix 3amanuii NeS mo Pazgeny 8. JlaGoparopusiii mpaktukym Tema 8.1.
Wnentudukanms HeOpraHn4eckux BemecTB (AyIUTOpHas CaMOCTOsTeIbHAs padoTa 00yJaromuxcs).
3ananue: Pacno3HaHue HEOPraHMYECKUX BEIIECTB METOJOM XUMHYECKOTO 3KCIIEpUMEHTA.
Wnentudukanyss HEOpraHWYECKHX BEIIECTB C UCIOJIBb30BAaHHEM UX (PU3MKO-XMMHUYECKUX CBOMCTB,
XapaKTEPHBIX KAU€CTBEHHBIX PEAKIIUA.
[lepeyens cpencTB 00yueHuUs, UCTIOIb3YyEMbIX Ha 3aHSATHU:
- I[TaTUB ¢ MPOOUPKaMH, JepKarelb Ui NPOOUPOK, METAUIMYECKU CTepKeHb (OT
ANIEKTPOJIAMIIOYKH ), CIIUYKH, CTUPTOBKA, CTAKaH C BOAOW, TUTEIbHbIE UL, MEAHAS IPOBOJIOKA;
- NaNO3, KCI, BaCl2, H2S0O4, NaOH, HNO3, KI.

[IpakTnueckoe 3agaHue:

1. Onpit 1. KauecTBennast peakuus Ha moH NO3-.

2. OnpIT 2. OKpalvBaHue MIaMEHHU COJIIMU METAJLIOB.

3. Onelt 3. OnpeneneHyre HEKOTOPBIX METAJIOB B CIIJIaBax.

[Topsimok BeImOTHEHUST pPabOTHI (BUpTyaidbHas 0Opa3oBareiabHas mhorpamma virtu/ab. net):

Onmnprit 1. KauectBenHas peakuus Ha noH NO3-.

B nmpobupky ¢ pactBopom NaNO3 Bmuth koHieHTpupoBanHyto H2SO4, a 3atem B 3Ty xe
npoOUpPKY BHECTH MEAHYIO MPOBOJIOKY. (M3MeHeHHe 11BeTa pacTBOpa U BBIJCICHHE Ta3a Oyporo 1seTa
ykasbiBaeT Ha HoH NO3-).
3amucars HaOIIONEHNUS.

OmnpiT 2. OKpalvBaHKE MIAMEHU COJISIMA METAJLJIOB.

Meramdeckuil CTepKEHb IIPOMBITH BOIOHM, a 3aT€M IPOKAIUTh B IIJIAMEHU CIUPTOBKHU.
[Ipoxanennslii crepkeHb BHecTH B pacTBop KCl, a 3arem cHOBa B T1amMsi CIUPTOBKH.

Takoii e PKCTIepUMEHT MpoBecTH ¢ pactBopoM BaCl2.
3anucars HaOJIIOIEHU.
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Omnpbit 3. OnpeneneHrne HEKOTOPhIX METAJNIOB B CIIJIaBaX.
A) OTKpbITHE ATTIOMUHUS.

Ha Merammmyeckyro IUIACTHHKY HAHECTH KPENKOM IIEeNIoud. BeineneHue my3bIpbKOB rasa
YKa3bIBaeT Ha IPUCYTCTBUE AJIFOMUHUS.

b) OTkpeiTHE CBUHIIA.

Ha meramnuueckyro MJIaCTUHKY HAHECTH Karullo pa30aBIeHHOW a30THOM KHUCIOTHL. Yepes
HECKOJIbKO CEKYH]I CHSATHb Karuiio (GuiIbTpoBaidbHOW Oymaroit. Ha ceipoe msaTHO (GrIbTpoBaNbHON
OyMaru KamHyTh OJHY KaIUIIO pacTBOpa Homuctoro kamus. OKpaliMBaHUE TISITHA B KENTBHIA I[BET
YKa3bIBacT HAa IPUCYTCTBUE CBUHIIA.

B) OtkpriTne xenesa.

Ha Merammmyeckyro INIAaCTMHKY HAaHECTH KAaIUI0 KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI.
Uepe3 HECKOIBKO CEKYHJ CHATh Kalulio (HIBTPOBAJIBHONM OyMaroil m Ha chlpoe MATHO Oymaru
KallHyTh PacTBOPOM DPOAAHHCTOTO aMMOHHSI WM JKEITOW KpoBsiHOW conu. llosBieHue kpacHOro
OKpAaIllMBaHUs TNPU HCIOJIb30BAaHMM pacTBOpa POJAHMCTOIO aMMOHHUS M CHUHEE OKpallMBaHHE C
JKENITON KPOBSAHOM COJIBIO, YKa3bIBAET HA IPUCYTCTBHE JKeJie3a.
3anucarp HaOmoaenusi. ChopMupoBaTh BBIBOJI.

TaGnutibl u BEIBOIBI (6€3 GOPMYITUPOBKH):
Odopmitsiem Bce pe3yabTaThl B TAOIHUITY:

Yro genanu? Yro nabmromanu? BriBoabl

KoHTposibHBIE BOIIPOCHI:
1. Kak onpenenuth €CTh JIM B METALTHYECKOHN TUTACTHHKE JKeJe307
2. Kak onpenenurh ecTh JId B METAUTHIECKON TUTACTUHKE ATFOMUHUIA?
3. Kak onpenenuTs ecTh U B METAJUTMYECKON TJIACTUHKE CBUHETI?

3amanus 00y4JaromUMCsl 111 CAMOCTOSITEIIBHONW PaOOTHI:
Oneir 1. Hanmcars  ypaBHEHHMs  MPOTEKAIOMUX  peakuuid (i1 OKHCIHMTEIbHO-
BOCCTAHOBUTEILHON — C AJIEKTPOHHBIM OaJTaHCOM).

KomrmiekT oneHounbIx 3amanuii Ne6 mo Pazneny 8. JlabopatopHsiil mpaktukym Tema 8.2.
HccnenoBanue cBOMCTB pacTBOPOB (AyIUTOPHAsE cCaMOCTOsITeNbHAs paboTa 00yJarommxcsi).
3ananue: [IpurotoBienue pacTBopa 3aAaHHON KOHUEHTparuu. OnpeneneHne cpeibl BOIHBIX
pacTBopoB. Perienne pacyeTHbIX 3aJa4 Ha HAXOXKACHHE MAacCOBOI JTOJIM paCTBOPEHHOTO BEIIECTBA B
pacTBope.
[Tepeuens cpeacTB oOyueHuUs:
- MEpHYIO TOCYHY: MEpHBbIE KOJOBI, NMUIIETKH; apeoMeTp, PAcTBOp XJOpPHUAA HATpPHs, pacUETHbIC
3aJa4u Ha KapTOYKax.
[IpakTuyeckoe 3agaHue:
1. Onpit 1. [IpuroroBnenne pacTBopa XJIOpUIa HATPHS C 3alaHHOM MaccoBoi foieit conu (%).
2. Pemienne pacyeTHBIX 3a/1a4 Ha HAXOX/IEHUE MAaCCOBOM JTOJIHM PACTBOPEHHOT'O BELIECTBA.
[Topsnox BeIMONHEHUS PabOTHI:
1. Omsit 1. [Ipurorosnenue pacTBOpa XJIOpUAA HATPHs € 33JaHHOM MaccoBoi goneit conu (%).
B MepHbIl IMIMHAP HANWBAIOT PAacTBOpP XJIOpUIAa HATpUS U apEOMETPOM OIPENEsIOT €ro
I0THOCTH. [1o Tabnuile HaXoAsT KOHIICHTPAIUIO UCXOIHOTO pacTBopa [ B % ( Macc) |.
PaccunThIBatOT, CKOJBKO MWJUTMJIMTPOB MCXOIHOTO pacTBOpa W BOABI CIEAYyeT B3ATb IS
npurotoBieHuss 250 mn 5% pactBopa. Bogy OTMEpUTHh IMIMHAPOM W BBUIMTH B MEPHYIO KOJIOY
obveMom 250mut. McxomHbI pacTBOp TOBapeHHOW COJIM OTMEPSIOT mMwmHApoM Ha 100 mi u
BJIMBAIOT B KOJIOY ¢ Bomoii. PacTBop B konbe mepemennBaroT. LIUmuHAP OMONTaCKUBaIOT HEOOIBIIUM
00BEeMOM pacTBOpa M3 KOJOBI, KOTOPBIA 3aTeM MPHUCOCIUHSIOT K OOIIeld mMacce pacTBopa B KoJoe.
[IpoBepuTh IUIOTHOCTh M KOHLEHTPALMIO IOJIYYEHHOTO pacTBOpa. PaccuMTarh OTHOCHUTENBHYIO
OommOKy OOTH
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2. Pemaem pacueTHble 3a1aun:

A) B cocraB cyxoif IeMEeHTHOM cMecH JUIsl IITYKaTypHBIX paboT BXonuT 25% nemenTta u 75% necka.
CKOJIBbKO KMJIOTPAMMOB Ka)KIOT0 KOMIIOHEHTA HEOOXOAMMO B3STh Ul MpUroToBieHus 150 Kr Takoit
cMmecu?

b) MaccoBast noxns 3onota 58,5%, a macca cmecu 4,7 1. HaiiTu maccy U KoiaudecTBa pacTBOPEHHOTO
BEIIECTBA.

B) B Bone o6wemom 80 mu1 pacTBOpHIM MOBapeHHYIO coiib Maccod 20 r. Haiitu maccoByro 100
MOCJIe PACTBOPEHHUS TOBAPEHHOI COJH.

I') Cmemanu aBa pactBopa: nepsblii ¢ Maccod 130 r u nmpoueHTHBIM conepkanueM 20%, BTOpoil ¢
Maccoi 120 r u mporeHTHbIM coaepxkanueMm 5%. HalTu maccoByro H0OJI0 TOCIE CMENIMBAHUS
pacTBOpPOB.

Tabnuiibl u BEIBOBI (6€3 GOPMYIUPOBKH):
1. Odbopmiisiem Bce pe3ysbTaThl B TAOJIHUITY:

Yro genanu? Yro nabmromanu? BriBoabl

2. 3anaun opopmisem: lano — Pemenue - OTBer.

KoHTponbHbIE BOIPOCHI:
1. Jlate onpeneneHus:

- pacTBOp
- paCTBOPUMOCTD
- KOHLEHTpaIHsI
- MaccoBast 10JIs1 PaCTBOPEHHOTO0 BelecTa. DopMyra HaXOXKACHHUS.
- MOJISIpHAs! KOHIIEHTpaLus

2. Kakue criocoObl BIpakeHHsI COCTaBa pacTBOpa BbI 3HaeTe?

3ananus 00yJaronuMcs ISl CaMOCTOSTEIbHOU PaboThI:

1. PeminTh caMOCTOSATENBHO YETHIPE 3aJlaud HAa HAaXOXJIEHHWE MacCOBOM IO PAaCTBOPEHHOTO
BELIECTBA.
A) OrmpenenuTh MacCOBYIO JOJI0 PAacTBOPEHHOTO BEIIECTBAa MOBapeHHOW comu, ecid B 380 T
pactBopeHo 20 T TOBapeHHOM COJIH.
b) Cxonbko rpammoB ruapokcuaa kanusi cogepxutcs B 200 ma 10%-ro pactBopa (ruiotHocts 1,09
r/cm3)?
B) Cmemanu 250 r 20%-ro pactBopa constHoi kuciaotbl 1 100 Mt 30%-ro pacTBopa TO#H e KHCIOThI
(mmotHOCTS 1,15 r/em3). Onpenenute MacCOBYIO JOJIO COJITHOW KUCIIOTHI IOCIIE CMELTNBAHUS.
I') Ha 3,9 r kamus mopeiictBoBanu 41,1 mMa Bompl. OmpenenuTe MacCOBYIO JIOJIO TMOJYYCHHOU
IIEJI0YH.

Kommext onenounsix 3aganuit Ne7 no Pazneny 8. Jlabopatopusiit npaktukym Tema 8.2.
HccnenoBanue CBOMCTB pacTBOPOB (AyIUTOpHAs CAMOCTOSATENbHAsI paboTa 00yJaroImmxcs).
3ananue: IlpurotoBnenue cycrneH3un KapOoHaTa Kaimblusl B Boje. llomydeHue smynbcuu
MOTOpPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMU JUCTIEPCHBIX CUCTEM.
[lepeuens cpenctB oOyuyeHMs: IITATHB Ui MPOOUPOK, CTYNKAa U TECTUK, MeN, MOTOPHOE
Maciio, Bojia.
[IpakTruyeckoe 3amaHue:
1. Ompit 1. O3HaKOMJICHHE CO CBOMCTBAMHU JUCIIEPCHBIX CHCTEM.
2. OmnpIT 2. [IpurorosneHue CycrieH3nu kapOoHaTa KaJblus B BOJIE.
3. Ommit 3. [IpuroTtoBneHne MyILCHU MOTOPHOTO MacJa.
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[Topsinok BbIOTHEHUS PAOOTHI:

OnbiT 1. O3HakoMHTbCS € HEOONBIION KOJUIeKIHMeH O0Opa3loB IHMCIEPCHBIX CHCTEM U3
CYCIIE€H3UH, SMYJbCHI1, TACT U TEJICH.

Pacnpenenutb 00pasibl KOJJIEKIH B COOTBETCTBUH € KIacCU(UKAIIMEH JUCTIEPCHBIX CUCTEM.

O3HAaKOMHUTBCA CO CPOKaMM TOAHOCTH IMILEBBIX, MEAMIMHCKHX M KOCMETHYECKHX TIeleH.
Kakum cBoiicTBOM reneit onpenensercst Cpok ux ronHoctu. Habmionenus 3anucarb B TETPaib.

OmpiT 2. [IpuroTtoBnenue cycrieH3nn KapOoHaTa KaJIbIUs B BOJIC.

Paszorpem men B cTymke, epeHeceM B MPOOUPKY ¢ BOJOH U nepemeriaeM. [lomydnm MyTHYIO
KUAKOCTD — IUCHEPCHYIO CUCTEMY, HA3bIBAEMYIO CycrieH3uer. OIHaKo MPOUIeT HEMHOTO BPEMEHH, U
MEJI OCSAJET Ha THO CTAaKaHa, )KMJIKOCTh CTaHET po3pauHoil. [lox aeicTBreM CHIIBI TSHKECTH YaCTUILIBI
TBEPIOT0 BELIECTBA CEAMMEHTHUPYIOT. OTO [OKa3aTeJIbCTBO TOrO, YTO Halla CUCTEMa IMOIY4YHJIaCh
rpyboaucnepcHoii. HaOmonenus 3anucars B TeTpab.

Omnpbit 3. [TonyyeHnne 3MyabCUH MOTOPHOTO Macia.

Heckonbko kamenb MOTOPHOTO Maclia SHEPrMYHO B30OJITaTh B MPOOHMPKE C HECKOIbKUMHU
MWUIHWJIUTPAaMH BOZbl, 00pa3yeTcs MyTHas AucHepcHas cucremMa — 3Mynbcusd. Co BpeMEHEM OHa
pacciouTcs, MOCKOJIbKY MpeNCTaBIIsieT coboil rpydoaucnepcHyo cuctemy. Habmronenus 3anucarb B
TETPab.

KoHnTponbHbIE BOIPOCHI:
1. Oxapakrepu3syiiTe NOHATHE «IUCIEPCHAS CUCTEMAY.
Yem ominyaercs IUCIEPCHask CUCTEMA OT OCTAIBHBIX CMECEH.
3. Kakue THMBI TUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperarHoro COCTOSHUS cpeibl U (a3bl
BbI 3HaetTe? [IpuBeaure npumepsl.
Kakue cucrembl Ha3bIBalOT Tpy0OMCTIEPCHBIME?
Kakue cucteMbl Ha3bIBatOT TOHKOAUCIIEPCHBIMU?
C KaKkuMH TMCTIEPCHBIMU CUCTEMAaMU Bbl CTAIIKMBAETECH B TOBCEAHEBHOM XKM3HU?

o

ISR

Kommiekt omnenounsix 3amanuii Ne§ mo Pasmeny 10. JlaGopaTopHblii TPakTHKyM TIO
unaeHTudukau opranndeckux BemectB Tema 10.1. UneHTHduUKaIus opraHnYecKuX COCIUHEHUN
OTJIENBHBIX KIacCOB (AyAUTOpHAs CaMOCTOSITEIbHAS paboTa 00yJarOIINXCS).

3anmanue: V3yueHue xapaKTepHBIX CBOWCTB CIHUPTOB, (DEHOJIOB, albACTUIOB U KapOOHOBBIX
KHCJIOT.

[TepeueHs cpeacTB 0OydeHUS:

- AUIUKW AJI TIPOBEACHUSI JaOOPAaTOPHBIX OIBITOB, MPOOUPKHU, IITATUBBI ISl IPOOUPOK, CIUPTOBKH,
CIIUYKH, JIEPKaTeNI, XUMUYECKUE CTaKaHBI;

- cynbdar menu (2), THIPOKCU HATpHUs, TIMIIEPUH, BOIHAS dMYIIbCcHs (eHoma, XJopus xemnesa (3),
Me/IHas TPOBOJIOKA, KycOoueK (eHoIiacta, pacTBop (opMmanbaeruaa, CUpT, aMMHAYHBIA PaCTBOP
okcua cepedpa, MOPOIIOK MarHus, yKCycHasi KUCJIOTa.

[IpakTudeckoe 3amaHue:

1. OnpiT 1. B3aumoneiicTBre mIHIIEpUHA ¢ THAPOKCHUIOM Meu (2).

2. OnpiT 2. KauecTBeHHast peakiyst Ha (eHOI.

3. OnpiT 3. OKUCIIEHHE CIUPTA B alIbJIETHU/I.

4. OnsIT 4. OKHCIEHHE BOJHOTO pacTBopa (popMabAeriia aMMUauHbIM PacTBOPOM cepedpa.

5. OnpIT 5. O3HaKOMJIEHHE CO CBOWCTBaMH (heHOI(hOPMaTbIETHIHON CMOJIBI.

6. OnpIT 6. CBOMCTBA YKCYCHON KHUCIIOTHI.

[Topsinok BeIMONHEHUS PaOOTHI:

1. Omnsprit 1. B3aumogeiicTBre muepruHa ¢ TUAPOKCHIOM Meau (2).
B npoGupky nHameite 2-3 kamiu pacTBopa cyiabdara meau (2) U 100aBTE€ HEMHOTO pacTBOpa
THJIPOKCH/Ia HATPHS 10 00pa3oBaHMs roJly0oro ocajka ruipokcuaa Meau (2).
K mnonmyueHHoMy ocaaky mo0aBbTe 1O KarjisiM DauiepuH. BisOonraiite cmech. OtmeThTe
MpEeBpaIeHIE TOITYyO00ro 0caika B pacTBOP SIPKO-CUHETO IIBETA.
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Kakast peakmusi J€KUT B OCHOBE MOJyYeHHs THApOoKcuaa Mmenu (2)? Hamummre ypaBHEHHE ITOU
peaKIuu.

2. Omnpit 2. KauecTBeHHas peakius Ha (EHOII.
B npo6upky Haneire 1 mi BonHOM sMynbeuu GeHona, 3aTeM 1o0aBbTe 1-2 Karm pacTBopa XJIopHuaa
xkenesa (3) (oOpasyercst TeMHO-(PHOJIETOBBIA PACTBOD).
3anucars HaOMrOneHus. Hamucarh ypaBHEHHE peakinu.

3. OmmpiT 3. OKHUCIIEHHE CIHPTA B aJIbICTH/I.
[Momectuts B mpobupky 0,5 MI 3THUIOBOTO CIHUPTa W MOTPY3UTh B HEE MPOKAIECHHYIO METHYIO
CIUpalib, MOKPHITYIO YEPHBIM HalleToM okcuaa menu. (UepHas MOBEPXHOCTh CIHMPATIN CTAaHOBUTCS
30JIOTUCTON BCJIEICTBUE BOCCTAHOBIICHUS OKCHJA MEIH M TOSBISETCS 3alax ajbAeruia). 3amucarb
HaOJIFOIECHU.
Hanucarp ypaBHeHHE peakiuu, MPOUCXOASIIEH MPU HAaKATUBAHUUA MEIH.

4. OmpiT 4. OKUCICHUE BOJHOTO pacTBopa (opMajbIernia aMMHadYHbIM PACTBOPOM cepedpa.
B uncryro nmpobupky nomectuts 0,5 MJI aMMHaYHOTO pacTBOpa OKcuaa cepedpa, mpubdasuth 0,5 mi
dbopmanuna. B30ontarh M OCTOPOKHO HArpeTh CMECh, Bpalmias NMPOOMPKY B IIJIAMEHU TOPEIKH.
(oTMeTHTh 00pazoBaHKE OJIECTAIIETO 3€PKATLHOTO HAJIETa Ha CTEHKaX MPOOUPKH).
3anucarp HabmoneHus. Hamucars ypaBHeHus peakiuii. HazBare mosrydeHHbIC BEIIECTBA.

5. Ompit 5. O3HaKOMIIEHHE CO CBOWCTBaMH (heHOI(POPMaIbIECIUTHONH CMOJIBI.
OOparuTh BHUMaHWE Ha IBET U3NEAWH W3 QeHoruiacta. BHectn B miamsi TOpENKH, Jepika
TUTENFHBIMH IIUIIAMHU, KYCOK u3fenus u3 Qenoruiacta. (OH TOPUT HE IJIABSICh, PACIPOCTPAHSS
pe3kuii 3anax (eHomna).
3anucare HaOmoaenus. Hancars popMyny ¢eHoriacta, OTMETUTh €ro XapaKTepHbIe CBOHCTBA.

6. OmnbiT 6. CBOMCTBA YKCYCHOM KHUCIIOTHI.
B omny mpoOupky ¢ pacTBOpPOM YKCYCHOW KHCIOTHI 100aBbTe mopomiok marHus. (CoOpars u
MOJKeUb BBIJIEISIOIMICA ra3). B qpyryto mpoOupKy Takke K pacTBOPY YKCYCHOM KHUCIIOTHI 100aBbTE
no karwisiM (1) pactBop xsiopuaa xenes3a (3) — 10 NOSIBICHHS] KpaCHOTO OTTEHKa pacTBoOpa.

3anucarp HabmoneHus. Hamcars ypaBHeHust peakiuii. Ha3Barhb momydeHHbIC BEIIECTRA.

Tabmutel 1 BIBOABI (6€3 HOPMYIUPOBKH):
1. OopmisieM Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganu? BriBoabl

KoHTposbHbIE BOITPOCHI:
1. Kakwue yrmeBomopoasl OTHOCSTCS K Kiaccy cnupToB? Ha kakue rpyniibl OHU JeisTcs?
2. Kakue  opraHMyecKkrde BeIIECTBAa HA3BIBAIOTCS amnbAerufamMu? Beipazute 31€KTpPOHHOE
CTPOCHHE AJIbICTUIOB O0IIeH (HOpMYIIOi.
3. Kakue opraHmueckue BEIIECTBa OTHOCSTCS K Kiaccy KapOOHOBBIX KHCIOT? Beipazure
AJIEKTPOHHOE CTPOCHHUE KapOOHOBBIX KUCIIOT 001IIel (hopMyItoi.

3amganus o0yJarIMMMCS I CaMOCTOSTEIBHOM paOOTHI:

1. Ompir 1. Tlouemy npu noGaBieHHM IIHLIEPHHA K OCAAKY THApOKcHIa Mmenu (2) ocamok
pactBopsieTca? C 4YeM CBSI3aHO WMHTEHCUBHOE OKpalllhuBaHuWe pacTBopa? Hamummre ypaBHEHHE
peakuy B3auMOACHCTBUS ITUIIEPUHA C TUAPOKCUIOM Meau (2).

2. OnpiT 3. Hamucarh ypaBHEHHE pEaKIIMU OKHCIICHHS STHJIOBOTO CIIHPTAa OKCHUIAOM MEIH C
WCIIONB30BAaHUEM CTPYKTYPHBIX (DOPMYJ OpraHndecKux BemecTB. Ha3BaTs moaydeHHOE BEIIECTRO.

Kommiekt oueHounsix 3amanuii Ne9 mo Paszmenmy 10. JlaGopaTOpHbI NpakTHKyM IO
uneHTudukanuu opranudeckux BemiectB Tema 10.1. Mnentudukaius opraHUYECKUX COCIUHEHHMA
OTJICBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENbHAS paboTa 00yJaronuxcs).

3aganue: M3yyeHne xapakTepHbIX CBOMCTB yIIIEBOJIOB.

[TepeueHs cpeacTB 0OydeHUS:

- WITaTUB JUIsl MPOOUPOK, JepKaTesb Al IPOOUPOK, TUTEIbHbBIE IIUIIbI, CHTUPTOBKHU, CIIMYKH;
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- IJIIOKO3a, caxapo3a, CepHas KHCIOTa, Kpaxmall, ILIelodb, Cynb(ar Meau, HOJ, aleTraTHoe
BOJIOKHO, XJIOTYaTOOYMakKHOE BOJIOKHO.
[IpakTnyeckoe 3aganue:
1. OnbiT 1. B3aumoneicTBIE TITFOKO3bI ¢ TUAPOKCHIOM MeH (2).
2. OnpIT 2. I'maponus caxapossl.
3. OnbIT 3. B3aumozeiicTBue kpaxmana ¢ HOIoM.
4. OnsIT 4. CBOMCTBO BOJIOKOH.
[Topsiiok BeIMOTHEHUS PaOOTHI:
1. Ompit 1. B3anmopeiicTBrE TTIOKO3bI ¢ THAPOKCHAOM MeaH (2).
[TomecTuTh B MpOOHMPKY pacTBOp INMIOKO3bI, | Karro pactBopa cynbdara meau (2) u 5-6 xamenb
pacTBopa 1menodn. BeTpsxHyTh conepkuMoe mpoOUPKH 10 paCTBOPEHHUs 00pa30BaBIIETOCs OCaaKa U
MOJTyYeHUs] CUHEero pacTtBopa. Harperb xuakocte B mpoOupke no kunernus. (Habmomars mepexon
CHUHEH OKpacKd pacTBOpa B 3€JIEHYIO, a 3aTeéM IOSBJICHHUE >KEJITOT0, KUPIUYHO-KPACHOTO OCAaJIKa).
3amucars HaOIIONEHNUS.
2. Omnpit 2. I'maponu3 caxapo3bl.
K 0,5 mu pactBopa caxapo3sl 100aBUTh 1-2 Kamiu pacTBopa CEpHOM KUCIOTHL. Harpers KuakocTs B
npoOMpKe A0 KUIEHHUs. 3aTeM cMech oxJaauTh. K oxJiakIeHHOMY pacTBOpY MPHINTH | Karuio
cynbara memu (2) u 5-6 kamens pactBopa menoud. CHOBa HArpeTh COAEPIKUMOE MPOOHPKH 10
MOSIBJIEHUSI MOPKOBHOT'O OCaJIKa. 3arucarh HaOMIOAeHUS.
3. Ompit 3. B3aumogeiicTBue kpaxmaia ¢ HomaoMm.
B mpoOupky ¢ HEOOJBIIUM KOJMYECTBOM pacTBOpa Kpaxmana MNpHOABUTh MOTHOW BOJBI.
(IosiBnsieTcst cunee okpammBanue). Comepxumoe TPOOUPKH HarpeTh, a 3areM oxyaauthb. (IIpu
HarpeBaHUU OKpAIINBaHUE UCUYE3HET, a PH OXJIaKICHUU MOSBISETCS] BHOBb).
3anucars HaOmroneHus. Caenarb BBIBO/.
4. OmnpiT 4. CBOKCTBO BOJIOKOH.
Jleprka TUTeThbHBIMU HIMIIIAMHU, CK€Ub KYCOUEK XJIOMYaTo0yMaXHON TKaHU (TOPUT OBICTPO C 3amaxom
dokeHo Oymaru. Ocrtaercss depHbI 1menen). [lOBTOPUTH OMBIT, B3bIB KYyCOYEK TKaHU U3
HCKYCCTBEHHOTO IIeTKa (areratHoe BookHO). (loput 6pIcTpo, 00pasys mapuk TeMHO-0yporo IBeTa.
Bue miiamMmenu He TopuT).
3anucars HaOmroneHus. Caenarb BHIBO/.

TaGnuiibl u BEIBOJBI (6€3 GOPMYIIUPOBKH):
1. Odopmiisiem Bce pe3yabTaThl B TAOJIHUITY:

Yro genanu? Yro nabmromanu? BriBoabl

KoHTposnbHBIE BOTPOCHI:
1. Kakoe obmiee XMMHUYeCKOE CBOMCTBO MPHCYILE IMCaXxapo3aM H rojaucaxapo3am?
2. Kakue uHIMBHTyalbHbIE PEAKIMK XapaKTepHBbI AJIs Kpaxmaa, HEeJIIH0I03bl U [IIIOKO3bI?
3. B ueM cxozncTBO M pazianyue B CTPOSHUM KpaxMala U LeJUTI0I03b17

3anmanust 00y4JaromIMMcst ISl CAaMOCTOSTEIbHOM PaboThI:
1. Oneir 1. Hamumcare CTpyKTypHYIO (OpMyny TIUIIOKO3bl; HamucaTh YpaBHEHHE peEaKIuu
B3aMMOJICUCTBUS TIIOKO3bl C THUAPOKCUIOM Meau (2), HCHONb3ys CTPYKTypHBIE (OpPMYIIBI
OpraHMYECKHUX BEIIECTB.
2. Ompit 2. Hantncats ypaBHEHUE peakIMy THIPOJIN3a Caxapo3bl.

Kommnekt onenounbix 3amanuit Nel0) mo Pasgemy 10. JlaGopaTOpHBIM NpPakTHKyM IO
uneHTudukanuu opranudeckux BemiectB Tema 10.1. MnenTudukaius opraHUYECKUX COCIUHEHHM
OTJICBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENbHAS paboTa 00yJaronuxcs).

3amanwue: M3ydeHne xapakTepHBIX CBOMCTB OCIIKOB.

[TepeueHs cpeacTB 0OydeHUS:

- LITaTUB JUIsl POOUPOK, JepKaTesb, TUTEIIbHbIE IUIIbI, CIUPTOBKA, CIIUYKH;
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- 1IeJ10Yb, CepHasl KUCIIOTa, Cylb(paTr Meau, a30THas KUCIIOTa, pacTBOp Oelika, aMMHUaK, LIEPCTIHbIE
BOJIOKHA.
[IpakTyeckoe 3aganue:
1. OnprT 1. [lenarypanus Oemxka.
2. OmpIT 2. B3aumogpeiicTBue O6enka ¢ THAPOKCHIOM Mean (2).
3. Omnsit 3. B3aumogeiicTBre Oenika ¢ a30THOM KUCIOTOM.
4. OnbIT 4. CBOMCTBO MIEPCTIHBIX BOJIOKOH.
[Topsitok BeIMOTHEHUS PaOOTHI:

1. Ommrr 1. Jlenarypanus Genka.
Hanute B mpoObupKy HEMHOTO pacTBopa OejKa W HarpeTh B INIAMEHU TOpenkU. (00paTUTh BHUMAHUE
Ha 00pa3oBaHME XJIOMBEB HA CTCHKAX MPOOUPKH ).
3anucars HaOmroneHus. Caenarb BHIBO/.

2. OmnpiT 2. BzaumopeiictBrue 0enka ¢ THIPOKCUAOM Meau (2).
B npoOupky ¢ HEOOIBIINM KOJTMYECTBOM pacTBopa Oelika, MPHIMBAEM HEMHOTO TUPOKCHA HATPHUS
W 10 KamisiM Jao0OaBisieM pactBop cyiabdara memu (2). (OKuakocTh OKpammBaeTcss B SPKO-
(GuONETOBEIN BET). JTa peaKIys T0KA3bIBACT, YTO MOJIEKYIa Oelika COMEPKUT NENTH/IHBIC TPYIIITHIL.
3anucars HaOmonennsa. Crenars BEIBOLIL.

3. OmsIT 3. B3aumoneiicTBue 6eka ¢ a30THOW KHCIIOTOM.
Brectn B mpoOupky 0,5 M BogHOro pactBopa Oenka W 2 Karuli KOHIIEHTPUPOBAHHOW a30THOM
KUCIOTHI. (00pa3zyercs Oemnblit ocanok). Harpers comepskumoe npobupku. (OTMETUTh OKpallliBaHHE
ocaZka B JKENTHIA IIBET). DTa peakuusi JOKa3bIBAE€T, YTO B COCTAaB OEJIKOB BXOISAT OCTaTKU
apOMaTUYECKUX aMHHOKHCIIOT.
3anucars HaOmronennsa. Crenars BEIBO/IL.

4. Onpit 4. CBONCTBO IIEPCTIHBIX BOJIOKOH.
Jlep’ka TUTENBHBIMM IIMIILIAMH, CKeYb KyCOdeK MepcTsHOM TkaHu. (I'opUT MeoIeHHO ¢ 3amaxom
MOKEHBIX BOJIOC, 00pa3ysl MIapHK Y€PHOTO I[BETA, KOTOPBIA PACTUPAETCS B MOPOIIOK).
3anucars HaOmroneunsa. Crenars BEIBO/IL.

Tabmu1el 1 BEIBOABI (6€3 HOPMYITUPOBKH):
1. OopmsieM Bce pe3ynbTarhl B TAOIHILY:

Yro genanu? Yro Hadmroganu? BriBoabl

KoHTposibHbIE BOITPOCHI:
1. Yro mpexacraBmsitoT coboit Oenku? JlaliTe XapaKTepUCTUKY KaXJAOW M3 TPEeX CTPYKTYp
OEJIKOBBIX MOJIEKYIL.
2. OxapaktepusyiTe OMOJOTHUECKYIO PO OemKa.
3. JlaiiTe ompenencHue OenkaM.

Kommiekt onenounsix 3amanuii Nell mo Pasmenmy 10. JlaGopaTOpHbIM NpakTUKyM II0
uneHTudukanuu opranudeckux BemiectB Tema 10.1. Mnentuduxaiums opraHUYECKUX COCIUHEHHUM
OTJICBHBIX KJIACCOB (AyAUTOPHAS CAMOCTOSITENIbHAS paboTa 00yJaronmxcs).

3aganue: M3yueHne xapakTepHbIX CBOMCTB MOJMMEPOB U BOJIOKOH.

[TepeueHs cpencTB 0OydeHUS:

- LITaTUB JUIsl POOUPOK, JepKaTesb, TUTEIIbHbIC UMb, CIUPTOBKA, CIIUYKU;

- IEeJIOYb, CEpHasi KUcaoTa (pacTBOp), MONUAITUIICH, MOTUCTUPOI, MOJIUBUHUIXIOPU] (BUHUILIACT),
dbenondopmanbaeTUIHAS CMOJA, MIEPCTSIHOE BOJOKHO, XJIOMYAaTOOYMa)KHOE BOJIOKHO, alleTaTHOe
BOJIOKHO, KallpOHOBAs CMOJ1a, KallpOH (TKaHb).

[IpakTuueckoe 3aganue:

1. OnbiT 1. O3HAaKOMIIEHHE CO CBOMCTBAMU MOJIUATUIICHA.

2. OnpIT 2. O3HAKOMJIEHUE CO CBOMCTBAMH MOJIMCTUPOJIA.

3. Onpit 3. O3HaKOMJICHHE CO CBOMCTBAMH MOJIMBUHUIXJIOpUA (BUHHUILIACTA).

4. OnpiT 4. O3HaKOMJICHHE CO CBOMCTBaAMU (heHOI(POPMaIbIETHIHONW CMOJIHI.
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5. OnbIT 5. O3HAKOMJIEHHE CO CBOMCTBAMH IIEPCTSIHBIX BOJOKOH.
6. OnbIT 6. O3HaKOMJIEHHE CO CBOMCTBAMU XJIOMYATOOYMaXKHBIX BOJIOKOH.
7. OnpIT 7. O3HaKOMIIEHUE CO CBOMCTBAMMU all€TATHBIX BOJOKOH.
8. OmnpIT 8. [TomyueHne HUTEN U3 KAIIPOHOBOM CMOJIBI.
9. OmpIT 9. O3HAKOMIIEHHE CO CBOMCTBAMH KampoHa (TKaHH).
[Topsiiok BeIMOTHEHUS PaOOTHI:

1. OnsiT 1. O3HaKOMIIEHHE CO CBOMCTBAMU NOJIMATUIICHA.

A) obOparuTh BHUMaHHE Ha IBET, MPO3PAYHOCTh WM3MAETHS W3 moiudTuieHa. [lompoOoBars Ha
OIIYITb KYCOUEK M3CNIHsI U3 TIOJMATUIICHA (OH KUPEH). 3anucarb HaOIIONCHHUS.

bB) ckneunts kpast MoMATHIIEHA TOPAYE CTEKIITHHOM MMal0YKOM;

B) cxxeub Haj KpyKKOH, Jiepika TUTEIbHBIMU IHIMIIIAMU, KYCOK W3JENHs U3 MOIUITUICHA (OH
TOPHT roTy00BaThIM TUIAMEHEM, HMEET 3alax pacIulaBlIeHHOTO napaduHa). 3anucarh HaOIOICHHMS.

2. OnpIT 2. O3HaAKOMJIEHHE CO CBOMCTBAMH MOJIMCTUPOJIA.

A) oOparuTh BHUMaHHE HAa BHEIIHUW BHJ KyCKa IMOJHCTUPOJA, €r0 MPO3PAYHOCTH; 3amucarh
HaOJIFOIECHHU.

B) ToHKYIO MIACTHHKY U3 MOJIUCTUPOIIA BHECTH B IPOOUPKY C BOAOW U KHUIIATUTD, IEPUOAUYECKU
npoBepsisl (MJTACTHHKA Pa3MAITdaeTcs);

B) BHecTH KyCOK TOJHCTHpONA, JEpKa €ro THUTeIbHBIMU IIMIIAMH, B IUTAMS TOPEIKH.
(ITonuctrpon nerko pasMsArdaercs W TOpUT KONTSIIUM IUIAMEHEM, PaclpoCTpaHssi XapaKTepHBIH
3anax);

3anucars HaOJIIOIEHU.

3. OnbIT 3. O3HaKOMJIEHUE CO CBOMCTBAMM MOJUBUHWIXJIOpUAA (BUHUILIACTA).

A) BHecTH B IUlaMs TOpENKM MaJeHbKUM Kycouek BUHHUIIAcTa. (OH TOPUT KONTSIIUM
IIaMeHeM). 3aTeM YJAIUTh TOpSIIMi oOpasel U3 IJIaMEeHU M MOBTOPUTH OMBIT emie pa3. (OOpaTuTh
BHHMaHUE Ha TO, YTO IMOJIMMEpP HE TOPUT BHE IUJIAMEHH, a MNPU TOPEHHH PaCIpOCTpaHSIETCs
XapaKTepHbIN 3amax);

b) xycouku BUHHMIUIaCTa MOMECTUTh B IMPOOHPKH, COAEpIKAIIME HECKOJIbKO Kareilb PacTBOPOB
cepHOl KuCIOTHl u mienoyu. (OOpaTuTh BHUMaHUE Ha XUMHUYECKYIO CTOMKOCTh BUHUILIACTA K
JIEHCTBHUIO PACTBOPOB KUCIIOT M IIEI0YeH ). 3anmucarh HaOIIOACHMS.

4. OnbIT 4. O3HaKOMIICHHE CO CBOMCTBaMHU (heHOI(POPMATbIETUIHON CMOJIBI.

OOparuTh BHMMaHHME Ha IBET HW3Aeaui U3 ¢eHoruracta. BHecTH B miaMs TOpENKH, AepiKa
TUTENBFHBIMH IIUIIAMHU, KYCOK u3fenus u3 Qenoruiacta. (OH TOPUT HE IJIABSICh, PACIPOCTPAHSs
pe3kuii 3anax (enomna).

3amucars HaOIIONEHNUS.

5. OmpIT 5. O3HaKOMJIEHHE CO CBOMCTBAMM IIEPCTSIHBIX BOJIOKOH.

Jlep:ka TUTETbHBIMU HIMIILAMH, CKEUb KyCOUeK WIEpCTSIHOM TKaHHW. ([OpUT MemsieHHO ¢ 3amaxom
MOKEHBIX BOJIOC, 00pa3ysl MIapuK YEPHOTO [BETa, KOTOPBIA PacTUPAeTCs B MOPOIIOK).
3anucars HaOmroneHus. Cuenarb BBIBO/.

6. OmnpiT 6. O3HaAKOMJICHHE CO CBOMCTBAMHM XJIOMMYaTOOYMa)KHBIX BOJIOKOH.

Jlep’ka THUTENbHBIMHM LIMIILIAMH, CXEYb KyCOYeK XyomuaroOymakHoi TkaHH. (Ioput ObIcTpo C
3armaxoMm xxeHou Oymaru. OcTaeTcst YepHBIN Ternen).
3anucars HaOmroneHus. Caenarb BBIBOS.

7. OrmsiT 7. O3HaKOMIIEHHE CO CBOMCTBAMH all€TaTHBIX BOJIOKOH.

Jlepka TUTENBHBIMU MIMIIIAMH, CXKEYb KYCOUYEK TKAaHM W3 HMCKYCCTBEHHOTO IIeNKa (aleTarHoe
BoJIOKHO). (I'oput GbIcTpO, 0Opa3ys mapuk TeMHO-Oyporo 1iBeTa. BHe miiaMenn He ropuT).
3anucars HaOmroneHus. Cuenarb BBIBO/.
8. Ommit 8. [lonyyeHne HUTEH U3 KAITPOHOBOW CMOJTHI.
Kycouek kampoHOBOW CMOIBI 3a)KaTh TUTEILHBIMH LIUMIIAMH, BHECTU B CPEIHIOI0 YacTh IUIAMEHU
TOpeNIKK U JIep’KaTh TaM JI0 JIETKOTO €ro OIiaBieHHs. BbIHYTh OIUIaBIE€HHBIM KampoH W3 IUIAMEHU
TOPEINIKH U, IPUKOCHYBIITUCH UM K CTEKJISTHHON TMaJIOUKe, BBITSIHYTh HUTb.
3anucars HaOmonennsa. Crenars BEIBO/IL.

9. OmpiT 9. O3HaKOMIICHHE CO CBOMCTBAMU KarpoHa (TKaHH).
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Braectn B muiams ropenku KycoK wu3aenus W3 kampona. (OOparuTh BHMMaHHE Ha pPa3MAITUYCHUE
KalpoHa, MJIABJICHUE U PA3JIOKEHHE C 00pa30BaHUEM TBEPAOTO OJECTSIIEro MapruKa TEMHOTO IIBETA).
3anucars HaOmronennsa. Crenars BEIBO/IL.

Tabmu1el 1 BEIBOABI (6€3 HOPMYIUPOBKH):
1. OopmisieM Bce pe3ynbTaThl B TAOIHILY:

Yro genanu? Yro Hadmroganu? BriBoabl

KoHTposnbHBIE BOTPOCHI:
1. VkaxuTe, Kakrie OCHOBHbIE XUMUYECKHE PEAKIIUU JIEKAaT B OCHOBE CUHTE3a IMOJTMMEPOB.
2. IlpuBenuTe mpuMepsl BOJOKOH CHHTETUYECKUX U UCKYCCTBEHHBIX. B uem ux paznuuue?
3. IlpuBeaute mpuMepsl MPUPOAHBIX BBICOKOMOJEKYISPHBIX COCAMHEHUIH PacTUTEIBHOTO U
YKUBOTHOTO MPOUCXOKICHUSI.

3amanus 00y4JaromUMCs 711 CAMOCTOSTEIbHOW PaOOTHI:
1. OmpiT 1. 3anucaTh XapaKTepHbIC CBOMCTBA MOJIMATHIICHA U HAMMUCATH €T0 (HOpMYyIy.
2. OnpIT 2. YKa3aTh XapakTepHbIE CBOMCTBA MOJUCTUPOJIA U HAa3BaTh U3/enus u3 Hero. Hammcarp
CTPYKTYPHYIO (OPMYITY TIOJTUCTHPOIA.
3. OmpIT 3. Yka3aTh CBOMCTBA BUHHUILIACTA W HAa3BaTh U3MENHUs U3 Hero. Hamucarbk CTpyKTypHYIO
dbopMyny BUHHUILIACTA.
4. Onsit 4. Hanucarp Gpopmyny peHormiacta, OTMETHTh €T0 XapaKTEePHbIE CBOMCTBA.

Kommiekt onenounwsix 3amanmii Nel2 mo Pasmenmy 10. JlaGopaTopHblid NPakTHKYyM IO
unaeHTudukau opranndeckux BemectB Tema 10.1. UneHTHduKaius opraHn4ecKux COSIUHEHUN
OTJIENBHBIX KIacCOB (AyAUTOpHAs CaMOCTOSITEIbHAS paboTa 00yJarOIINXCS).

3ananue: Pacno3HaBaHne OPraHMYECKUX COCIUHEHUM METOIOM XMMHYECKOTO SKCIIEPUMEHTA
(mpuMeHeHHe TONYYCHHBIX 3HAHMHA M HABBIKOB XMMHUYECKOTO SKCIIEPUMEHTA Ui Ka4eCTBEHHOTO
OTIpe/IeNICHUs BBITAHHBIX 00Pa3I[0B OPraHUYECKUX BEIIECTB).

[lepeyenn cpenctB oOyueHUs: MITATUB, JAEPHKATENb, TUTEIbHBIEC IIMUIIIbI, CIIUPTOBKA, CIIMYKH,
HIeNI0Yb, CYAb(haT MeIH, cepHask KUCIO0Ta, XJIOPHU Kele3a, HoJ.

[IpakTyeckoe 3agaHue:

1. Omnpegnenenuie pacTBopa.

2. OmnpeneneHue miIacTMacchl.

3. Ompenenenre BOJOKHA.

[Topsiiok BeIMOTHEHUS PAaOOTHI:

1. Omnpenenenue pactBopa.

C moMoIIpI0 KAYeCTBEHHBIX PEAKIIHiA, BHITTOTHEHHBIX HA MPEABIAYIINX 3aHITHSIX, OMPEACITUTh
BBIIaHHBII PacTBOP BeUIECTBA. DTO MOXKET OBbITh: IVIIOKO3a, caxapo3a, IIUIEPUH, YKCyCHasl KUCIOTa,
anbaeTua, Kpaxmal, 0enok, (heHoIL.

3anucars HaOIIOEHUS U CIIENaTh BBIBO/.

2. OmnpezneneHue IaCTMACCHI.

C moMomipI0 KaueCTBEHHOW PEaKIIMU OIMPEAEIUTh BBIJAHHBIN 00pa3el] BOJIOKHA. JTO MOXKET
OBITh: (hEHOIIACT, BUHHUILIACT, IIOJIUCTUPOJ, MTOJIMATHUIICH, KAalIPOH, KallPOHOBAs CMOJIA.

3anucars HAOIIOEHUS U CIIENIaTh BBIBO/.

3. OmpeneneHue BOJIOKHA.

C moMoMIp0 Ka4eCTBEHHBIX PEAKIIUNA OMPENeTUTh BBIJAHHBIM 00pa3ell BOJOKHA. JTO MOXKET
OBITh: aIleTaTHOE BOJIOKHO, MIEPCTh, XJIOTOK, KAIIPOH.

3anucars HaOIIOEHUS U CIIENaTh BBIBO/.

KoHTponbHbIE BOTPOCHI:
1. Kaxue cmecu Ha3bIBalOT pacTBOpaMu?
2. Kakue Tumsl pacTBOpOB BBI 3HAETE?
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3. TlepeuncnauTe mpenMyIecTBa XUMHIECKUX BOJIOKOH T€pe HaTypaabHBIMU?
4. OcCHOBHbIE HEIOCTAaTKU aKPUJIOBBIX IIACTMACC.
5. brnaromapst kKakuM BelIeCTBaM IIACTMACCHI MPUOOPETAIOT OMPEACICHHYIO OKPacKy?

4.1.4. YCTHBIN OIIPOC

VYerasiii onpoc Nel o Pazgeny 1. OcHoBHBIE TOHATHS M 3aKOHBI XuMuK Tema 1.1. OcHOBHBIE
MOHATHUS U 3aKOHBI XUMUH (AyIUTOpHAs paboTa).

1. Yto Takoe aTtoM, MOJIeKyJa?

2. Yto BeIpakaeT XuMHuecKas Gpopmymna?

3. Uro 0603HayaloT cienyrolie TEPMUHBL: BAJICHTHOCTb, OTHOCHUTEIbHAsl aTOMHas Macca,
OTHOCHUTEJIbHASI MOJIEKYJIsIpPHAsl Macca, MOJIb

4. ChopmynupyiiTe 3aKOH COXPAHEHHS MAaCChl, 3aKOH IOCTOSHCTBA COCTaBa BEIECTB, 3aKOH
ABorazpo.

Yernsiit onpoc Ne2 no Pazneny 2. OcHoBBI cTpoeHus BemectBa Tema 2.1. CTpoeHue aToMOB
XUMUYECKHUX AJIIEMEHTOB M MPUPOJIa XUMUUYECKOH CBsI3M (AyauTopHas pabdorta).

1. Kakue yacTuibl Ha3bIBAIOTCS: MOHAMH, KATHOHAMU, aHUOHAMH.

2. OxapakTepu3yiTe MOHATUS «KMOHHAS KPUCTAJUTMYECKAS PEIIETKA.

3. KakoBbl MexaHU3MBbl 00pa30BaHMsI KOBAJIEHTHON CBSI3U.

4. Kakyto CBSI3b Ha3bIBAIOT METAJUTUNYECKOM.

5. Hapucyiite Mexanu3m oOpa3oBaHUs TOHOPHO-AKIIETITOPHOU CBSI3H.

Yernsiit onpoc Ne3 no Pazneny 2. OcHoBbI cTpoeHus BemectBa Tema 2.2. Ilepuoanueckuii
3aKOH W mepuoandeckas cucrema anemeHToB J[.M. MenneneeBa (AyautopHas pabora).

1. Kakyto undopmaruio naror Homep nepuoaa u Homep rpymmsl B [ICXD JI.1. Menzeneesa,
B KOTOPBIX PACIOJIOKEH XUMUYECKHUI DIIEMEHT?

2. Chopmynupyiite [lepnonnueckuii 3akon J[.11. Menneneesa.

3. Kak u3mMeHs10TCa CBOMCTBA B IEPUOAE U TpyIIIie?

4. Hanumwure 3J€KTPOHHBIE KOH(UTIYpallMd aTOMOB 3JIEMEHTOB, HUMEIOIIMX MOPSAKOBbIC
HOoMepa 6, 15, 20.

VYerusiii onpoc Ne4 o Pazneny 3. CTpoeHue u CBOMCTBA HEOpPraHMYECKUX BellecTB Tema
3.1. Knaccuduxkamus, HOMEHKIATypa M CTPOEHHE HEOPraHHMYECKUX BeIIeCTB (AyIuTopHas
pabora).

1.JlaliTe onpenieieHne OCHOBaHUSIM, KHCIIOTaM, COJISIM U OKCHJIaM.

2. Ha xakue rpynmsl AT KUCIOThI?

3. Ha xakue rpynmnsl AejsT OCHOBaHUsA?

4. Kak xnaccupuuupyroT coin?

5. Kaxk knaccupuuupyot okcuabl?

6. Hanummre Gopmysibl BeleCTB, OTHOCSIIMXCS K pa3HbIM KJlaccaM: KHUCIOTaM, OCHOBAHUSIM,
COJISIM M OKCHJIaM.

VYerubiit onpoc No5 mno Pazneny 4. Xumnueckue peakuuu Tema 4.1. Tumnbl XuMuueckux
peakmuii (AynutopHas paborta).

1.Kak xmaccuuuupyroT XMMHYECKHME PEaKIUMU [0 YHCIYy M COCTaBy pEarupymliux u
00pa3yromuxcs BemecTB?

2.Kakoe BelecTBO Ha3bIBACTCS KaTaIU3aTopoM?

3. Kakue peakuiuu Ha3bIBalOTCSl OKHCIUTENbHO-BOCCTAaHOBUTENbHBIMU. [IpuBeanTe MprMepsI.

4. Kakue nporeccsl Ha3pIBalOT OkKciaeHueM? BoccranoBinenneM?

5. Kakoe BeniecTBo Ha3bIBalOT okucnuresneM? BoccranoBurenem?

6. Onpenenure CTENEHU OKHCIEHUS 3MeMeHTOB B coeamHenmsx: CazP,, H3PO4, P,0s,
HNO:3.
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VYernbiii onpoc Ne6 1o Paspeny 5. Kunernueckue u TepMOIMHAMUYECKUE 3aKOHOMEPHOCTU
npoTekaHus xumudeckux peakuuii Tema 5.1. CKOpoCTh XMMHUYECKMX peakluil. XHUMHYECKOe
paBHOBecue (AyauTtopHas paboTa).

UTO NOHUMAIOT MO CKOPOCTHIO XUMUYECKOU peaKkuu?

DopMya HaXOXKACHUSA CKOPOCTH XUMUUYECKON PEAKLIUH.

[TpaBumno S.Bant-TI'odda.

Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKHX PEaKIUii?
Chopmymupyiite npuniun Jle IllaTense.

Kakwue peakunn Ha3biBatoT HeoOpaTuMbIiMu? OOpaTUMbIMU?
Kaxkoii mporiecc Ha3pIBAIOT 3JIEKTPOIU30M?

Yem oTiiMyaeTCs 37€KTPOIN3 PacTBOPaA OT JIEKTPOJIN3a paciuiaBa?

N~ WNE

VYerubiii onpoc Ne7 no Pasmeny 6. Boma. PactBoper Tema 6.1. Bopna. PactBopsl.
DneKkTponuTHIecKas aucconnanus (AyautopHas pabdora).
Kaxue cmecu HazbiBaroT pactBopamu? Kakue Tunbl pacTBOpOB Bbl 3HaeTe?
OxapakTepu3yiTe NOHIATHE «PACTBOPHUMOCTD BEILIECTBA B BOAEH
Kaxkue BemiecTBa Ha3bIBalOTCS KPUCTAILIOTHAPATAMU?
YTO MOHMMAIOT O] CJIOBAMH MACCOBAsl 10J1s1 PACTBOPEHHOI'O BEIIECTBA B pacTBOpe?
o kakoit popmyre HaXOAAT MacCOBYIO JOJIO PaCTBOPEHHOTO BEIIECTBa B pacTBope?
Kaxkwue BemecTBa Ha3bIBatOT ekTposiuTamMu? Heanexktponutamu? [lpuBuante npumepsl.
UTo MOHMMAIOT MOJl CTENEHBIO SJIEKTPONUTHUECKOW nucconuanuu? dopmyna cTeneHu
3JIEKTPOJINTUYECKON JUCCOLIMALIH.

8. Ha kakwue rpymniibl JesATCs 3JIEKTPOIUTHI 10 CTENICHH JIEKTPOIUTUYECKON TUCCOIUAINn?

NogakowdnpE

VYerubiit onpoc Ne§ mo Pazneny 7. Merainel u Hemetaiisl Tema 7.1. OU3MKO-XUMUYECKHE
CBOMCTBa METAJUIOB M HEMETAIIIOB (AyauTopHas paborta).

1. Mecrononoxenue meramios B [ICXD.

2. Mecrononoxenue HemetamioB B [ICXD.

3. UeM oTIM4arOTCS 10 PU3NYECKUM CBOMCTBAM METAJLIBI OT HEMETAJLIOB?

4. Jlaitte onpexaenenue criaBam. [IpuBeaure npumMepsl.

5. B yem 3akitogaercs KOppo3us METaIoB?

6. Kakue Tumsl ¥ BUAbI KOPPO3HH PA3IUYaAIOT?

7. Kakue BemiecTBa Ha3bIBalOT MHTUOUTOPaAMH KOPPO3HH?

8. OXapaKkTepu3ynTe NOHATUE «IIEKTPOOTPUIIATETLHOCTY.

9. Kak nony4aroT HeMeTabl?

VYerubiit onpoc Ne9 no Pazneny 9. Ctpoenue u cBoiicTBa opraHudeckux BemiecTB Tema 9.1.
Knaccudukanms, cTpoeHre 1 HOMEHKJIaTypa OpraHudecKux BemecTB (AynutopHas pabora).

1. Kakue BemiecTBa Ha3bIBAlOT OPraHUYECKUMU?

2. ChopmynupyiTe OCHOBHBIE TIOJIOKEHHS TEOPUU XUMUYECKoro cTpoeHust A.M. byrieposa.

3. Kakue Tunbpl HOMEHKJIATYpbl IPUMEHSIOT Ul Ha3BaHUM yriIeBOIOpOAOB?

4. HazoBuTE OCHOBHBIE TUIIBI PEAKIIUA B OPTaHUYECKON XUMUH.

VYernsiii onpoc Nel0 mo Pazaeny 9. Ctpoenune u cBOMCTBa OpraHuYecKux Beniects Tema 9.2.
CBoiicTBa OpraHn4ecKkux coenHeHui (AyauropHas padoTa).

1. IlpuBecTH ypaBHEHUSI pEeAKILIHi, OTPAKAOIIME CBOMCTBA aJIKaHOB.

2. IlpuBecTu ypaBHEHMsI peakLnii, OTpa’KarolMe CBOWCTBA AJIKEHOB.

3. IlpuBecTr ypaBHEHUS pEAKIIN, OTPAKAIOIIME CBOMCTBA AJTKHMHOB.

4. IlpuBecT ypaBHEHMsI peakLUii, OTpa)karollue CBOMCTBA apeHOB.

Yernsiii onpoc Nell mo Paspeny 9. CtpoeHue u cBoiicTBa opraHuyeckux Bemects Tema 9.2.
CBoiicTBa OpraHUYECKUX COeTMHECHNM (AyauTopHas paboTa).
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1. Obmas hopmysa mpeaeabHBIX KapOOHOBBIX KHUCIIOT.
2. BemectBo CH3 —CH2 — COH npuHaiexuT K kiaaccy?
3. OyHKIHMOHAIBHOW TPYNIION CIIUPTOB SIBISETCS.
4. CoctaB npeienbHBIX albJICIHI0B BhIpakaeTcs 001ei popMyo.
5. CocTaB npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT BhIpaXkaeTcst oomen Ghopmyoi.
6. O01meit hopMyIoil COKHBIX A3(UPOB SBISETCS.

Yernsiit onpoc Nel2 no Paspeny 9. CtpoeHue u cBOMCTBa OpraHMYecKHUX BellecTB Tema 9.2.
CBoiicTBa OpraHUYECKUX COCTMHECHNM (AyauTopHas paboTa).

1. CoctaB npeaenbHbIX aMUHOB BhIpaXkaeTcst (POpMyIIOi.

2. Bemectso CH3-CH2-NH2 na3siBaeTcs.

3. Uro takoe O6enku?

4., Kakue coeTMHEeHUsI Ha3bIBAIOT MTOJTMMEPAMH?

5. Kakue marepuaiibl Ha3bIBaIOT IIJIaCTMAacCaMu?

6. Kakue momumepHbie MaTeprabl Ha3bIBAIOT BOJIOKHAMU?

VYernsiii onpoc Nel3 o Pazpeny 9. Ctpoenune u cBoWcTBa opraHnyeckux Beniects Tema 9.3.
WNnentudukanus oOpraHudecKuX BEMIECTB, WX 3HAYCHWE W TNpPUMEHEHHWE B OBITOBOH U
MIPOU3BOJICTBEHHON JCSITEIIBHOCTH YesloBeKa (AyauTopHas padora).

[lepeuncnure ocHOBHBIE (PYHKITUU OEJIKOB.

[lepeuncnure OCHOBHBIE (PYHKLIUU KHUPOB.

[Tepeuncnure OCHOBHBIE (PYHKIIMH YTIEBOJIOB.

Ocrarku, Kakoro MoHOcaxapuaa BXoAsT B coctaB Mosiekyssl JJHK?
Jlunuaet cocTosT U3...7

W3 aMMHOKHUCIOT COCTOAT. ..?7

OCHOBHOI UCTOYHUK PHEPTUU?

NogakowdnpE

VYernbiii onpoc Nel4 no Pasgeny 11. Xumust B mpou3BOACTBEHHOM AEATEIBHOCTH YEJIOBEKA
Tema 11.1. Xumus B Ipou3BOACTBEHHOM AEATEILHOCTH CTapIIEr0 TEXHUKA-CYJOBOAUTENS C MPABOM
IKCIUTyaTaIlMH CYJOBBIX YHEPTeTHYECKHX YCTAHOBOK (AYAUTOpHAs CaMOCTOsITeNIbHAs paboTa).
TpancnoptupoBka HePTH U HEYTEPOAYKTOB OCYIIECTBIISIETCS BOJHBIM TPaHCTIOPTOM. Takoit
NyTh SIBJIIETCSI BECbMa 3KOHOMHUYHBIM, CIIE€JOBATENIbHO, MOJYYaeTCsl MpUemiieMas IeHa JOCTABKH.
BHyTpn Hamel cTpaHbl MOPCKOM TpaHCHOPT HEPTENPOIYKTOB HCHOJb3yeTcs B UepHoM,
Kacnuiickom, AzoBckom, OxoTrckoMm, AnoHckom u bantuiickom Mopsix. MUHYCBI MEPEBO30K 3TO
3UMHUN EPUOI.
3amanue: OTBETHTE HA BOIIPOCHI:
Yro Takoe HeTH? M3 KaKuX XUMUUYECKHUX PJIEMEHTOB COCTOUT?
Copra Hedru.
MecTopoxaeaue HeQTH.
Uro penatot u3 HehTH?
XUMHYECKUEe CBOMCTBA HE(DTH.
Ha cyane mnpoumsomnuta yreuka (pa3nuB) Hedtu, uro Ber Oynmere nemars? Kak
yTHIM3UpOBaTh HEPTH?

S~ wd P

4.2. 3apanus 11 NPOMEKYTOYHOM aTTecTAlluN
ITEPEYEHD
BOINPOCOB U MPAKTUYECKHUX 33aHUH JUIS MOATOTOBKH K TU(PEpEeHIIMPOBAHHOMY 3a4eTy
no yueoHomy nipeamety bYI1.04 Xumus
s o0yqaromuxcs no cnenuanbHoctu 26.02.03 CynoBoxaeHue
[lepeueHb BOIPOCOB 3aTaHUI
OOu1ast 1 HeOpraHUYECKask XUMHSL.
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1. OcHoBHble TOHATHS XuMmHuHU. BemectBo. AtomM. Monekyna. XUMHYECKUM HJIEMEHT.
Amnotponus. [Ipocteie U cinoxHble BemecTBa. OTHOCUTENBHBIE aTOMHAsE U MOJIEKYJISIPHAsT MacCHl.
KonnuecTBo BemiecTna.

2. OCHOBHbBIE 3aKOHBI XMUMHHU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTB MOJICKYJISIPHOM CTPYKTYPBI. 3aKOH ABOTaJpo U CJIEICTBUS UX HETO.

3. Ilepuoanueckuii 3axkon J[.M. Menneneesa. Ilepunoauueckuii 3akon B ¢popmymnuposke [1.1.
MenpneneeBa. CTpykTypa NEpHOAUYECKOW TaOMUIBI: TepuoAbl (Majble W OOJBIIWE), TPYIIIBI
(rmaBHass W mobounas). CoBpemMeHHas (OpPMYJIHMPOBKA MEepHOAMYECKOro 3akoHa. CoBpeMeHHas
bopMynupOBKa MEPUOTUYECKOTO 3aKOHA.

4. Crpoenue atoma u nepuogudeckuii 3akon .M. MenneneeBa. Atom. Snpo (IpOTOHBI U
HEUTPOHBI) W JJIEKTpOHHas oOoiouka. M3oTtombl. CTpoeHHE AIEKTPOHHBIX 000JO0UYEK aTOMOB
3JIEMEHTOB MaJIbIX Mepro0B. OCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB
OOJIBIITUX TIEPUOIOB (TIEPEXOTHBIX JIEMEHTOB).

5. NonHag xumuueckas cBA3b. KaTnoHbl. AHMOHBI. VOHHBIE KPUCTAJUIMUECKHUE PELIETKH.
CBolicTBa BELIECTB C MOHHBIM TUIIOM KPUCTAJIIMYECKOU PEIIETKHU.

6. KoBanenTHas XuMHuUecKas CBs3b. MexXaHW3M 00pa3oBaHMsS KOBAJICHTHOW CBS3H.
DIIEKTPOOTPULIATENbHOCTh. KOBaJeHTHBIE NOJIApHAas W HENOJspHAas CBA3UM. MOJEKYJIApHbIE H
ATOMHBIE KPUCTAJUINYECKUE PELIETKH.

7. Merammnueckass cBs3b. MeTamnueckass KpUCTAUIMYECKAas pelIeTKa U MeTajuIndecKas
XAMHYECKasl CBA3b. PU3NUYECKUE CBOWCTBA METAJLIIOB.

8. Uucteie BemiectBa U cMecH. [loHsiTHe O cmecu BemiecTB. |'OMOreHHbIE U T€TEPOreHHbBIE
cmecu. Jlucnepcuble cuctemsl. JlucmepcHas (aza u aucnepcuonHas cpena. Kmaccuduxarms
JUCIIEPCHBIX CUCTEM.

9. Bopna. PactBopbl. PactBopeHne. Boga kak pactBoputens. PacTBOpMMOCTH BEILECTB.
HacpliieHHble, HEHACHIIEHHBIE, MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PAaCTBOPHUMOCTH Ta30B,
KHUJIKOCTEH W TBEPABIX BELIECTB OT pa3IM4YHBIX (aKTOpoB. MaccoBas 10Js PacTBOPEHHOTO
BEIECTBA.

10. DnexTponuTHyecKas AUCCOLMALMS. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. ['MapaTUpoBaHHbIE
noHbl. CTENeHb SJIEKTPONIMTHYECCKON aucconnanuu. CUibHbIE U ciaadble JeKTPONUThL. KUCIOTHI,
OCHOBAHUS U COJIM KaK AJIEKTPOJIUTHIL.

I1. Kucmotel W uX cBOWCTBAa. XUMHUYECKHE CBOHCTBAa KHCJIOT B CBETE TEOPUHU
AIIEKTPOIUTHYECKOH Tuccoranuu. OCHOBHBIE CITOCOOBI MOTy4EHHS KUCIIOTHI.

12. OcHoBanus M ux cBoicTBa. OCHOBaHWSA KaK OJJICKTPOJUTHI, UX KiIacCU(UKAIUA IO
pPa3IUYHBIM TpHU3HaKaM. XWUMHYECKHE CBOHCTBA OCHOBaHWU. (OCHOBHBIE CHOCOOBI TONyYEHUs
OCHOBaHUM.

13. Comn n ux csoiictBa. Conu Kak 31eKTposnuThl. Colu cpelHUEe, KUCIbIE U OCHOBHBIE.
Xumudeckue cBoicTBa coyieid. CriocoOBI MOTyYEHUsT COJICH.

14. I'maponus coneil. Bonopoauelii nokasarens. Kucnas, menoynas, HelTpaibHas cpeaa.

15. Oxcunel u ux cpoiictBa. ConeoOpasyromue U HecoseoOpasyrome okcuabpl. OCHOBHEBIE,
amM(OTepHbIE U KUCIOTHBIE OKCHJIBL. XMMHUYECKHE CBOMCTBA OKCUOB. [lomydeHne okcuaoB.

16. Knaccudukanus XUMHYECKUX peakinid. Peakiiuu coequHeHus, pa3ioKeHus, 3aMeIIeHNU,
oOmena. Karanutuueckue peakuumu. OOpaTumble UM HeoOpaTUMble peakiuu. ['OMOTeHHBIE H
reTEPOreHHbIE PEAKIINU. DK30TEPMUUECKHUE U SHTOTEPMUUECKUE PEAKIUU.

17. OxucauTenbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJIEHUE. BOCCTaHOBUTENB Y OKUCIICHHE.

18. CkopocTh XMMMUYECKHUX PpEaKIMHA. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKMX pPEAKLUl OT
pa3IUYHBIX (HAKTOPOB: MPHUPOJBI PEArupyroluX BELIECTB, WX KOHIIEHTPAlMH, TeMIepaTyphl,
MOBEPXHOCTU CONPUKOCHOBEHHUS U UCIIOJIb30BaHUS KaTaIU3aTOPOB.

19. O6paruMoCcTh XUMHUECKHUX peakiuii. OOpaTUMbIC U HEOOPATHUMbIC PEAKITNH. XUMUIECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

20. Meramipl. OcoOeHHOCTH CTpoeHHs aToMOB. @DuU3MUYECKHe CBOWCTBA METAIUIOB.
XVMHYECKHE CBOWCTBA METAIIJIOB. DJIEKTPOXUMHUYECKHUH psiJl HAPSKEHUM METaJIOB.
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21. OOmue crocoObl moydeHus: MetayuioB. [lonstue o metammypruu. [Tupomeramnyprus,
TUAPOMETAJUTYPTHs U 3JeKTpoMeTauyprusi. CIuiaBbl UepHbIE U LIBETHBIE.

22. Hemetamnbl. OcoOEHHOCTH CTpOeHHUsT aToMoB. Hemeramnsl — TpOCThIE BEIIECTBA.
OxuCIUTENBbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT MX IOJIOKEHUS B
PALY SIEKTPOOTPULIATEIBHOCTH.

Oprannyeckast XuMus

1. Ilpeamer opranudyeckod xumuu.llpupoaHsie, HCKYCCTBEHHbIE U CHHTETUYECKHUE
opraHuueckue BemiecTBa. CpaBHEHHE OpPraHMYECKHX BEILECTB C HEOPraHMUECKUMU. XHMHUYECKOE
CTPOEHHE KaK MOPSIAOK COCTUHEHHSI ATOMOB B MOJIEKYJIBI TIO BAJICHTHOCTH.

2. Teopust ctpoenusi opranudeckux coeauHeHuit A.M. BytinepoBa. OCHOBHbBIE TOJIOKEHUS
TEOPUH XUMHUYECKOTO CTpoeHus1. MI3oMepust 1 u30MepBhl.

3. Knaccuduxanmss opranmdeckux BemiecTB. Kiaccudukanus BemecTB MO CTPOCHUIO
YIJIEPOJAHOrO CKeJIeTa U HATMYUIO (DYHKIIMOHAIBHBIX TPYII. ['0OMOJIOTH ¥ TOMOJIOTHSI.

4. Knaccupukanuss peaknuii B OpraHMYecKOM XuUMHUHM. Peakiuu mnpHcoeInHEHHS
(TuApUpOBaHUsl, TAJIOTEHUPOBAHUS, THAPOTAJIOTeHUPOBAHMS, TUApaTaluu). Peakuuu oOTIIEIICHUS
(meruapupoBaHusl, ETHAPOraIOTeHUPOBAHUS, IeTuapaTanun). Peakuuu 3amMmenieHus.

5. AJKaHbl, TOMOJIOTHYECKHH psJ, H30MEpUsT M HOMEHKJIaTypa ajJKaHOB.XHMHUYECKUE
CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa): TOPEHHe, 3aMeIleHe, Pa3IoKEHHE, AeTHIPUPOBAHNUE.

6. AnkeHbl. DTWIEH, €ro TMOJy4YeHHue (IeruApUpPOBAHUEM JTaHa, JACTOJUMEpHU3aIeit
noausTHIeHa). I 'oMonoruueckuii psii, M30Mepus, HOMEHKJIaTypa ajlKeHOB. XMMHYECKHE CBOMCTBA
STUJICHA: TOpPEHHWE, KadeCTBEHHbIE peakiuu (oOeciBeunBaHUE OpPOMHOM BOJIBI M pacTBOpa
IepMaHraHara Kajaus), TuapaTanus, MoJIuMepu3anusl.

7. Auensl u kayuyku. [IoHsITHE O IMEHAX KaK YIIeBOJOPOAaX C IByMs ABOMHBIMH CBS3SIMH.

8. Ankunbl. AneruneH. XHUMHYECKHWE CBOWMCTBA AaleTWICHA: TOpPEeHHE, 00ecIBeYMBaHUE
OpOMHOI BOJBI, MPUCOETUHEHUE XJIOPOBOJOPO/Ia M THIPATAIHSI.

9. Apensl. benzon. Xumuueckue CcBoiicTBa O€H305la: TOpEHHE, pPEaKUud 3aMelICHUs
(rajoreHupoBaHWE, HUTPOBAHHE).

10. TlpuponHble HMCTOYHMKHM YII€BOIOpoAoB. llpuponHelii ras: coctaB, NPUMEHEHHE B
kadectBe TorunBa. Hed1e. CoctaB u mepepaboTka HEDTH.

11. Cnuptel. Ilomydenue »5TaHona OpOKEHHEM TIIIOKO3BI W TUApaTalldedl STHIIEHA.
['unpokcunpHas rpynna kak ¢yHKIHOHaidbHas. [loHsTHE O HpeneNbHBIX OJHOATOMHBIX CIHUPTAaX.
XUMHUYECKUE CBOMCTBA ITaHOJIA: B3aUMOJCHCTBHE C HaTpueM, 0Opa30oBaHUE MPOCTBIX M CIOKHBIX
3(UpOB, OKUCIICHNE B AJIbJICTH/I.

12. T'mMuepuH Kak IpenCcTaBUTENb MHOTOAaTOMHBIX cIUpTOB. KadecTBeHHas peakuus Ha
MHOT0aTOMHbIE€ cIUpThI. [IpuMeHenune raunepuHa.

13. Anpperuasl. Ilonstue o0 anpaerujgax. AJjbAerujgHas Tpymnna Kak (yHKIIMOHAJIbHAs.
[Tony4yenue anbaernioB OKUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB.

14. KapOonoBsle kucnotsl. KapOokcunbpHast rpymmna kak QyHKIHOHAIbHAsA. [ oMoIoruyeckuii
pAO  TpeneNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. [lomyueHue KapOOHOBBIX KHCIIOT
OKHCJIEHUEM aJIbJIETHJI0B.

15. Cnoxusie 3¢gupbl U xupbl. [lomydeHue CoXHBIX (PHUPOB peaknmei 3TepuduraIuu.
XKups! kak crnoxusle 3¢upsl. Knaccudukanus >xupoB. XMMHUYECKHE CBONCTBA JKUPOB: THAPOIHU3 U
TUAPUPOBAHUE KUIKUX )KUPOB.

16. VYrneBomsl. VYrmeBoabl, uX kiaccudukanus. MoHOcaxapuIbl, JIUcCaxapuibl H
MOJINCAXAPUBL. XHWMHMYECKHE CBOWCTBA TIJIKOKO3bl: OKHUCIEHHE B TJIIOKOHOBYIO KHCIIOTY,
BOCCTaHOBJICHHE B COPOMT, CIUPTOBOE OposkeHHe. 3HAYCHHE YIJICBOIOB B JKUBOM MPUPOJIE U KU3HH
YEJI0BEeKa.

17. AMuHBI, UX KI1acCUpHUKAIHI 1 HOMEHKIATypa.

18. AMUHOKHCIIOTBI. AMUHOKHCIIOTHI Kak amM(poTepHbie AU YHKIIMOHAIBHBIE OPTaHUYECKHE
coequHeHUs. XMMUYECKUE CBOWCTBA aMUHOKHCIIOT: B3aUMOJICHCTBUE CO IIEN0YaMM, KHCIOTaMU U
JIPYT C IPyroM (peaxius MOJTMKOHACHCAINH ).

19. benku. IlepBuuHas, BTOpWYHAs, TpPETHUYHAS CTPYKTypbl OenkoB.  buonoruueckue
byHKIIMHA OETKOB.
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20. ITonmumepsl. [Imactmaccrl. [IpeacraBuTenu miacTMacce.
21. BonokHa, ux knaccudukanus. OTrenbHble MPEeJCTaBUTENIN XUMUYECKUX BOJIOKOH.

[Iepeuenb npakTUUECKHUX 3adaHUN

BAPUAHT 1

3ananue 1. IlpumeHeHune kpaxmaina.

3aganue 2. KauecTBeHHas! peakius Ha KJIacc ajlKUHbI.

3amanue 3. CocTaBUTh GOPMYIIBI BELIECTB (KIIacC alIkaHbl, aJIKaJUCHbI, KAPOOHOBBIX KUCIIOT).

3ananue 4. Beruncnnre MaccoByro A0JI0 351eMeHTOB (%) B BellecTBe: B TMJIPOKCHIE HATpUs
(NaOH).

BAPUAHT 2

3ananue 1. CocTaBuTh GOPMYIIBI BEIECTB (KJIACC AIKUHBI, JUCHBI, aJIbJACTHIOB).

3aganue 2. [I[puMeHeHre 1eJUTI0I03bI.

3ananue 3. KauecTBeHHasl peaklus Ha KJacc aJlKEeHBI.

3amanue 4. Beraucnure MaccoByrO J0J1H0 3J1eMEeHTOB (%) B BEIIECTBE: B THAPOKCHUJIC KATBITUS
Ca(OH)2.
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