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1. Uenu v 3agauvm AMCUUNNUHDI

Llenb npenogaBaHns gUCUUNIIMHBL « XUMUS» — SBRsSeTCa opMUpoBaHNE KOMMETEHLNI
obyuvatoweroca B obnactm npodeccnoHanbHoOn AesATenbHOCTU U chepe npodeccnoHanbHON
AEeATENbHOCTMU:

MpomnssoacTBo MawmH 1 obopynoBaHus (B cdhepe NOBbLILWEHUS HAOEXHOCTM U OONroBey-
HOCTM paboTbl AeTanen, y3rnoB 1 MEXaHNU3MOB);

CkBO3Hble BUAbI NPOGECCUOHANbHOM OEeATENbHOCTU B NPOMBbIWNIEHHOCTU (B cdepax:
obecnevyeHna HeobxoaMmMon OUHAMUKK, MPOYHOCTU, YCTOMYMBOCTU, paLMOHanNbHOW ONTMMmU3a-
LUK, ONrOBEYHOCTU, pecypca, XUBYHeCTN, HAOEXHOCTM 1 6e30MacHOCTN MaLUNH, KOHCTPYKLNA,
KOMMO3UTHbIX CTPYKTYP, COOPY>XEHUI, YCTAHOBOK, arperatoB, obopyaoBaHus, npubopos 1 anna-
paTypbl N X 3NIEMEHTOB; PacYeTHO-3KCNEPUMEHTarnbHbIX paboT C aneMeHTaMn Hay4HbIX Uccrne-
AO0BaHWN B 06Mn1acTu NpUKNagHoOM MexaHuKu; pas3paboTku U NPOEKTUPOBaHUS HOBOW TEXHUKU U
TEXHOMNOrnM).

OucumnnuHa HanpaeneHa Ha pelleHne 3agad npodyecCUoHanbHOW AeATeNIbHOCTU
cnegyowmnx TUMOB:

NPOEKTHO-KOHCTPYKTOPCKUM;

Hay4HO-UccrneaoBaTenbCKUM;

NPoOn3BOACTBEHHO-TEXHONOMMYECKUA.

2. MNepeyvyeHb nNnaHUpyembiX pe3yNnbTaTOB OOY4YEeHUsl, COOTHECEHHbIX C MJlaHMpY-
eMbIMU pe3ynbTaTaMu OCBOeHUsA o6pa3oBaTenibHOM NpPorpaMmbI

Ne Kom dopmynupoBkKa Koa n HaumeHoBaHue nHgukaTopa [OCTUXKEHUA
n/n | Komne- KOMMeTeHUUn KOMMeTeHUuUn

TeHUuKn
1 OrK-1 CnocobeH  npuMeHsATb

€CTEeCTBEHHOHaYyuYHble W
OOLLEeNHXXEHEPHbIE  3Ha-
HUSA, MeTodbl MaTemMaTu-
Yyeckoro aHanmsa Mu

N0 onk.1 — MpUMeEHSIET ecTECTBEHHOHAYYHbIE 3HAHUSA U Me-
ToObl MaTemMaTWYeckoro aHanusa B NpPodecCUOoHanbHO

[eATenbHOCTU
MoOenupoBaH1s B Mpo-
deccroHanbHom nes-
TENbHOCTM
Koa 1 HaumeHoBaHMe UHAMKaTOpa PesynbTaTbl 06yueHUs (MokasaTeny oLeHMBaHs)
[OCTWKEHUA KOMNETeHLMN
MO1omkc1 — MpUMEHSET ecTecTBEeH- | 3HaeT: HOBEWMLME OTKPLITUS ECTECTBO3HAHWSI, MEPCMNEKTUBbI NX MUCMOMb-

HOHay4YHble 3HaHWs U MeTogbl | 30BaHWS A NOCTPOEHNS TEXHNYECKUX YCTPOVCTB; MEXaHN3Mbl Pasnny-
MaTeMaTMYecKoro aHannaa B npo- | HbIX XVMUYECKUX PeakLit; CBOIMCTBA PA3fUUHBIX KITACCOB XMMMUUECKUX
3nemMeHToB

YMeeT: BbISIBMSATb €CTECTBEHHOHAYYHYI0 CYLUHOCTb NpoGremM, BO3HU-
KatloLmMX B Xoae nNpodeCccMoHansHoi AesTeNbHOCTU; BbINOSHATL OCHOB-
Hble XMMUYECKMe ornepauum no onpeaenieHnio XUMUYECKUX CBOWCTB Xu-
MUYECKMX 3IIEMEHTOB

BrageeT: HaBblkaMy MPYIMEHEHWS] OCHOBHbIX 3aKOHOB M METOAO0B XUMWUMY;
TEopeTUYECKUMU METOAAMM ONUCaHUSI CBOMCTB MPOCTLIX U CIOXHbBIX BE-
LLEeCTB HA OCHOBE 3NIEKTPOHHOTO CTPOEHUSI UX aTOMOB W MONOXEHUS B
Mepuoanyeckoi cucTeme; HaBblkamy NMPUMEHEHUS1 OCHOBHbIX 3aKOHOB U
METO[0B XMMUM.

dreccmoHanbHOM AesaTeNnbHOCTH

3. Mecto aucumnnuHbl B cTpyktype OOIN BO

AvcumnnuH «Xumusi» OTHOCUTCS K 06si3aTenbHOM YacTu 6rnoka. M3yyeHne AMcuMnivHbI
«XMMUSI» OCHOBAHO Ha 3HAHUSIX, YMEHUSIX U HaBblkax, NOMyYeHHbIX NpU U3yYeHUn oBy4YatoLLm-
MUCS AUCUMNNNHBIL «XUMUSI» B LIKONe. OucumnnunHa « XuMmms» siBnsieTcs npealecTByowen ans



OCBOEHUSA crefyowmx ancumnnuHi: «dunsmnkay, « Teopetmyeckas MmexaHukar», « Teopusa MalluvH u
MeXaHu3MOoB», «dunsanyeckme OCHOBbI TEMMOTEXHUKM», «CONPOTUBNEHNE MaTepmanoBy», «AneK-
TPOTEXHUKA W 3NeKTpoHuKa», «MexaHuka Xmakoctu u rasa», «[lpoyHOCTb MaTepuanoB u
KOHCTPYKLMINY.

4. O6bemM gucUMNINHbI U BUAbl y4eOHOW paboThbl

O6wWas TpyaoeMKOCTb ANCLMMNITMHBI COCTaBNSAET 2 3a4€THbIX e AMHULbI.

Buabl yue6HoM paboThbl Bcero akapemu- | PacnpepeneHue Tpyno-
YeCcKUX 4acos, €MKOCTU Mo cemMecTpam,
akK. v akK. v
Cewmectp 1

Obuwas TpyaoemMKoCTb ANCUUNNNHDI 72 72

KoHmakmHasi paboma, B T.4. ayAUTOPHbIE 3aHATUS: 30,85 30,85

Jlekuumn 15 15

B mowm 4ucrne 8 gpopme npakmuyeckol nod2omoesKku - -

JlabopaTopHble paboTbl 15 15

B mowm 4ucrne 8 gpopme npakmuyeckol nod2omoesKku - -

3avet 0,1 0,1

KoHcynbTaumm TekyLumne 0,75 0,75

CamocmosimenbHasi paboma: 41,15 41,15

lMpopaboTka maTepuanoB No KOHCMEKTY fekumin (cobe- 5 5

cefoBaHWe, TeCTUPOBaHWeE, peLleHne Kenc-3agaHni)

MpopaboTka maTepuana no yyebHuky (cobecepoBa- 19,15 19,15

HUWe, TeCTUPOBaHWE, peLleHne Kenc-3agaHni)

JomalHee 3agaHue (pelleHre 3agaHui) 6 6

MoagrotoBka K 3awmte nabopaTopHbix paboT (cobe- 6 6

cegoBaHue, TecT)

MogroToBka K konnokeuymy (cobecegoBaHme) 5 5

5 CogepxaHue OUCUUNNUHBbI, CTPYKTYPUMPOBAaHHOIO No pa3genamM C ykasaHueMm OoTBeAeH-

HOro Ha HUX KoNM4yecTBa akafileMMYEeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN
5.1 CopgepxaHue pas3genoB AUCLUNIIUHDI

HanmeHoBaHue TpyooeMKocTb

Ne CopepxaHune pasgena

/n pasgena gucuumnnu- pasgena, ak. 4

Hbl
1. XvMusa kak ogHa n3 MpeameT xumnn 1 ee cBA3b C ApYrMMn Haykamu. 3Ha- | 3
dyHOAMEHTanbHbIX YeHune ¥ 3agayn coBpeMeHHON xumun. HayyHas kaptu-
€CTECTBEHHbIX HayK. Ha MUpa Ha OCHOBE 3HAHWA OCHOBHbIX MOMOXEHWUN,
3aKOHOB M METO0B ECTECTBEHHbIX HayK.

2. CtpoeHue atomoB. | CTpoeHne atomoB. Teopuss cTpoeHuss atoma Bogo- | 10
Mepunogunyeckasn cn- | poga bopa. AnemeHTbl BONHOBOW MEXaHWKM aTOMOB.
cteMma xumudecknx | KBaHtoBble umcna. MHOrosnekTpoHHble  aTOMbl.

anemeHToB [.U. OTkpbiTME nepuoanyeckoro 3akoHa .M. MeHgenee-
MeHnnoeneeBa. BbIM 1 cO34aHue nepuoguydeckon cuctembl. CTpykTypa
NepuoaNYECcKoOn CUCTEMbI XMMUYECKMX 3MIEMEHTOB, ee
BapuaHTbl. CBA3b NEPUOAMYECKON CUCTEMbI U CTpOe-
HNSA aToMoB. AJeKBaTHasi COBPEMEHHOMY YPOBHIO 3Ha-
HUM Hay4Has KapTMHa MMpa, CBA3aHHasi CO CTPOEHMEM

atoma.

3. PeakuuoHHas PeakuunoHHasa cnocobHocTb BelecTB, okucnutenbHo- | 10

CcnocoBHOCTbL Be- BOCCTaHOBUTENbHbIE CBOWCTBA. KMCNOTHO-OCHOBHbIE
LLeCTB, KMCMOTHO- ceonctea BelectB. OCHOBHbIE KNnaccbl HeopraHude-
OCHOBHbIE CBOWCTBA, | CKMX COEeAUHEHUN. KM3MeHeHue KMUCIOTHO-OCHOBHbIX
OKNCNUTENBbHO- CBOWUCTB XUMMWYECKMX COEOAMHEHWA MO nepuogam W
BOCCT@HOBMUTENbHbIE | rpynnamM. JKCnepuMeHTanbHble MWCccrnegoBaHusa  Anis
CBoOWCTBA. JokasaTenbCcTBa KMCNOTHO-OCHOBHbLIX CBOWCTB.
4, Xnummnyeckas cBsasb. | Tunbl xuMmnyecknx cssen. KosaneHtHas HenongpHasa | 6




cBsA3b. KoBaneHTHasa nonspHasi cBs3b. [Mbpuansaums
opbutanen. Neometpus monekyn. MloHHasa cesasb. Me-
Tannunyeckas cBdA3b. BopgopogHas cBaA3b. CBoncTtBa
BELLleCcTBa B 3aBMCUMOCTM OT TuNa CBA3M B paMKax
COBPEMEHHOTO YPOBHS 3HAHWMN.

PactBopbl 1
AvcnepcHble cu-
cTeMmbl

OuncnepcHoble cuctemsl, nx knaccudukaums. Konnova-
Hble pacTBopbl, 06pa3oBaHue Muuenn. IcTuHHble pac-
TBOpPbI. PacTBOpMMOCTbL BellecTs B BoAe. PakTopsl,
BMMSAOLWME HA pacTBOPUMOCTb. KonnuratueHblie
cBoucTBa pacTBopoB. Cnocobbl BbipaXeHUsI KOHLEH-
Tpauun pacteopoB. CteneHb anccounaumn. WMoHHoe
npounssefeHve BoAdbl. BogopoaHein nokasatens. Mma-
ponu3 conewn. JKCnepnuMeHTanbHble NccrneaoBaHns
dakTopos, Bnusowme Ha rmaponus. CteneHb u
KOHCTaHTa rugponusa. Ycnosus obpasoBaHus v pac-
TBOPEHUS 0CaOKOB.

10

XumMmunyeckas
naeHTudmkaumnsa n
aHanus BellecTBa

KauecTBeHHbIN aHann3. KonnyecTBeHHbI aHanms.
WHcTpyMeHTanbHble MeToabl aHanu3a. ObpaboTka u
npeacTaBrneHne gaHHbIX 3KCNepUMeEHTanbHbIX Uccre-
JOBaHUN.

KnHeTuka,
XUMUM4eckoe
paBHOBeCHE.

Xnmmyeckas kKmHeTuka. CKOpoCTb XMMUYECKOMN
peakuun. CKOPOCTb reTePOreHHbIX XMMUYECKNX
peakumin. ObpaTmMble U HeobpaTuMble peakumm. Xu-
Mu4Yeckoe 1 pa3oBoe paBHoBecue. KoHcTaHTa paBHO-
Becus. MpuHunn Jle Watenbe. O6paboTka AaHHbIX
3KCNepUMeEHTanbHbIX UCCIea0BaHUN NPOLIECCOB
paBHOBECUSI.

10

Xnmuyeckas Tep-
MOOUHaMuKa

[MoHATMA: XMMUYECKUIA NpoLecc, cucTtema, KOMMOHEHT
CUCTEMbI, COCTOSIHME CUCTEMbI, OYHKLUMM N napameT-
pol. XumMuyeckas TepmoauHamuka.  BHyTpeHHAA
3Heprns. SHTanbnus. Tennosown 3dEKT peakumu.
Tepmoxumusa. Tennota obpasoBaHuA  BeLLECTB.
OHepreTudeckue adhdexTbl Npy as3oBbIX nepexogax.
OHTpOMUSA B paMKax COBPEMEHHOro YPOBHSI 3HaHWNA.
CeobogHas aHeprus.

10

OkucnutenbHo-
BOCCTaHOBUTENbHbIE
npoLecchl

OkucnuTenbHO - BOCCTAHOBUTENbHbIE peakunn. Jrnek-
Tpoxumumyeckmne cuctembl. YpaBHeHne HepHcta. Psag
HanpsbkeHnn meTannoB. CTaHOapTHbIA BOAOPOAHbLIN
anekTpoAd. Kopposus. KatogHasi, npoTeKkTopHas 3au-
Ta. PasnuyHble BUAbI NOKPBLITUA. XMMUYECKME UCTOM-
HUKM anekTpuyeckon 3sHeprun. OO6paboTka AaHHbIX
3KCMEepUMEHTaNbHbIX NCCNeaoBaHNUN.

5.2 Paspgenbl gucumnnuHbl U BUAbI 3aHATUNA

Ne
n/n

HaumeHoBaHWe pasgena AUCUMnmvHbI

Jlekuun, ak.
y y

JIP, ak.

CPO, ak.

XvMua Kak ogHa U3 yHaaMeHTanbHbIX 1 1
€CTECTBEHHbIX HayK.

CtpoeHue atomoB. [Neprnognyeckasa cucrema 2 1
XUMWNYECKNX NIEMEHTOB
0.N. MengeneeBa.

5,15

PeakunoHHasa cnocobHOCTb BELLECTB, KUCIOTHO- | 2 2
OCHOBHbIE CBOWCTBA, OKUCINTENBHO-
BOCCTaHOBUTENbHbIE CBONCTBA.

Xnmmyeckas CBs3b.

—_
—_

PaCTBOpr N gncnepcHblie CUCTEMbI 2

oo~

LLIeCTB.

Xnmmyeckas wmaeHTudukauma v aHanus Be- | 1

=N




7. KnHeTurKka, Xummyeckoe paBHOBeECHKE. 2 2 6
8. Xumunyeckas TepmogmHammka 2 2 6
9 OKMcnNTENBbHO-BOCCTAHOBUTENBbHbIE MPOLIECCHI 2 2 4
5.3.1 Jlekmuu
Ne HanmeHoBaHue pa3gena T o TpyaoeMKoCTb,
emMaTunKa NeKLUNOHHbIX 3aHATUI
n/n OUCUMMNNUHbI aK. 9
X1MuUs Kak ogHa u3 MpegomeT xumnn 1 ee cBa3b ¢ gpyrumu | 1
dyHAaMeEHTanbHbIX Haykamu. HayyHas kapTuMHa Mupa Ha
1. €CTECTBEHHbIX HayK. OCHOBE 3HaHWS1 OCHOBHbIX MOMOXEHUN,
3aKOHOB M METOAOB eCTECTBEHHbIX Ha-
YK.
CtpoeHue atomos. Nepu- CtpoeHue atomoB. Teopumn cCTpoeHus | 2
oandyeckas cuctema Xxummn- | atomoB. KBaHTOBbLIE Yncna.
yeckux anemeHTos [.U. OTKpbITUE NEPUOANYECKOrO0 3aKoHa
2 MenpgeneeBa. O.U. MeHngeneeBbiM 1 cO3gaHMe nepu-
’ oaundeckonm cuctembl. ApgekBaTHasd
COBPEMEHHOMY YPOBHIO 3HAHUN Hay4-
Has KapTMHa Mupa, CBsA3aHHasl Co
CTPOEHMEeM aToma.
PeakuuoHHas cnocobHoCTb 2
BELLIECTB, KMCINOTHO-OCHOB- KncnoTHO-0CHOBHbLIE CBOCTBA BE-
3. Hble CBOWCTBA, OKUCIN- wecTB. OCHOBHbIE KNacCbl HEOpPraHu-
TENbHO-BOCCTAHOBUTENbHbIE YECKNX COeANHEHUN.
CBOWCTBA.
4. XumMmnyeckas CBs3b. OCHOBHBbIE TUMbl XMMUYECKNX cBaszen. | 1
PactBopbl 1 ancnepc- | ucnepcHble CUCTEMBL. 2
5 Hbl€ CUCTEMBI Knaccudukaums.
’ KonnouaHble pacTtBopbl.
Obuime cBoncTBa PacTBOPOB.
6 Xnmumyeckas naeHtnudun- | KonnyectBeHHbIn U KadeCTBEHHbIN | 1
Kauus U aHanu3 BeLecCTB. aHanus
KnHeTuka, xnummnyeckoe | CKOpPOCTb XMMUYECKUX peakuui. 2
7. paBHOBecCKE. XvmMmnyeckoe paBHoBecKue
Xnmunyeckas TepmoguHamu- | XvuMmyeckass TepMoaMHamuka. OH- | 2
8. Ka Tponus B pamkax COBPEMEHHOIO YPOB-
HS1 3HAHWUN.
OkucnurensHo- OKNCNUTENbHO-BOCCTAHOBUTESbHbIE 2
BOCCTaAHOBUTENbHbIE peakumm.  XUMMUYECKMNE  UCTOYHUKM
9 npoLecchbl TOKa, Koppo3susa metannos. ObpaboTka
W npeacTaBneHne  AaHHbIX  9KC-
nepuMeHTanbHbIX NCCNnegoBaHUN.
5.3.2 JIaboparopHble 3aHSATHA
Ne HanmeHoBaHue pa3gena TemaTuka NnabopaTopHbIX 3aHs- TpynoeMKkocCTb,
n/n ONCLUMMNUHbI TN aK. Y
Xummna Kak ogHa us
MpaBuna paboTbl B nlabopaTto-
(PYHABMEHTAmbHbIX pun N opraHusaums pabodero
1. ECTECTBEHHbIX Hayk. mMecTa. XuMmuyeckas nocyaa. 1
ya,
TexHuKa BbINONTHEHUSI OTAENb-
HbIX onepaLun.
CTtpoeHue atomos. Neproam-
CtpoeHue atomos. Neprnoamnde-
2. Heckan ccTema XMMMHeckmx cKasi cMcteMa XMMUYeCKuxX 1
anemeHToB [.. MeHaenee-
Ba anemeHToB [.1. MeHaeneeBa
PeakumoHHas cnocobHoCTb -OCHOBHbI€e Kraccbl HeopraHuye-
BELLEeCTB, KNCNIOTHO-OCHOB- CKMX COeANHEHNI. DKCNepUMeH-
3. Hble CBOWCTBA, OKUCIN- TanbHblE NCCNeaoBaHus ansd 2
TEeNbHO-BOCCTAHOBUTENbHbIE | JOKA3aTeNbCTBA KUCINOTHO-




CBOMCTBA.

OCHOBHbIX CBOUCTB.

XumMmmnyeckas cBa3b

NoHHasa, meTannuyeckas, Kosa-
NEeHTHasi, BOJOpoOOHas  TwMbl
cBsA3enn. CBoKcTBa BellecTBa B
3aBMCUMMOCTM OT TuMNa CBSA3M B
pamkax COBPEMEHHOro YpPOBHSI
3HaHUN.

PaCTBopr N ancnepcHbie
CUCTEMBI

-MpuroToBneHe pacTBopoB
pa3nMYHOIN KOHLEHTpaLUK
-PacTBopbl 3MeKTponuToB. JKC-
nepvMeHTanbHble  UCCnegoBa-
HUS (haKTOpOB, BIMSIOWIME Ha
rMaponus

XnMmunyeckaa ngeHTnu-
Kauus U aHanu3 BeLLecTB.

KauecTtBeHHbI aHann3. Obpa-
60oTKa 1 NnpeacTaBneHne gaHHbIX
3KCMnepuMeHTarnbHbIX UCCneno-
BaHWI B KONIMYECTBEHHOM aHa-
nuse. MNMocTpoeHue rpagym-
POBOMHbIX KPpMBbIX

KnHeTuka, XnMn4yeckoe
paBHOBEeCHKE.

CkopocTb XUMUNYECKNX
peakuun.

Xnmnyeckoe paBHoBecue. OO6-
paboTka [aHHbIX 3JKCMEPUMEH-
TanbHbIX nccrnegoBaHum
NpoLEeccoB paBHOBECHS.

Xnmmyeckas TepMmoanHamMun-
Ka

Xnumuyeckas TepmoguHammka

OKMCNUTENBHO-BOCCTAHOBM-
TelnbHblIE
npoLeccsl

OKMCnMTENBHO-BOCCTAHOBU-
TernbHble

peakumu.

XUMUYECKNE UCTOYHUKM TOKa,
Koppo3sus metannos. ObpaboTka
N npeacTaBrieHMe OaHHbIX 9JKC-
nepvMeHTanbHbIX — Uc-criegoBa-
HWA ranbBaHWYeCKUX SMeMeH-
TOB.

5.3.3 MNpakTu4yeckmne 3aHATUA He NPeayCMOTPEHbI

5.3.4 Camocrosrensnas pabora

Ne
n/n

HanmeHoBaHune pasgena aunc-

LUNMNJITNHBI

Bug CP

TpyooeMKkocTb,
aKk. 9

Xnmus Kak ogHa 13
beHD,aMEHTaJ'IbeIX €CTeCTBEH-

HbIX HayK.

MpopaboTka MaTepmarnos no
KOHCMNEKTY NEeKUMI; NoaroTos-
Ka rno y4yeGHVKam;
MoaroToBKa K KONIOKBUYMY

CtpoeHune aTomos. Nepuoguye-

CKaa cuctemMa XmMmn4ecknx

anemeHToB [1.1. MeHpoeneeBa

MpopaboTka maTtepuanos no
KOHCMEKTY NEKLMIA; NOArOTOBKA
no y4ebHmKam;

MNoaroToBka k 3awmte nabdo-
paTopHbIX paboT, K Kon-
NOKBUYMY

5,15

PeakunoHHasa cnocobHocTb Be-
LEeCTB, KNCNOTHO-OCHOBHbIE
CBOWCTBA, OKUCITUTENBbHO-
BOCCTaHOBUTESIbHbIE CBOMCTBA.

lMpopaboTka maTepumarnos no
KOHCIMEKTY NeKUUI; MOAroToB-
Ka rno y4yebHukam;
MNoproToBka Kk 3awmte nabo-




paTopHbLIX paboT
Xnmumyeckas CBs3b MpopaboTtka maTepuanoB no | 4
KOHCNEKTY nekuui; noaroToe-
4 Ka rno y4yebHukam;
MoproTtoBka k 3awmrte nabo-
paT. pabot
PacTtBopbl 1 gucnepcHble cu- | lNpopaboTtka maTepmanos no 6
CTEMBI KOHCNEKTY NeKUMIA; NoAroToB-
ka no y4yebHukam;
MoproToBka k 3awmTe nabo-
pat. paboT; JomawHee 3aa-
Hue.
Xumundeckasn ngeHtndukaumusa | NMpopaboTka maTepmarnos no 3
N aHanu3 BeLLEeCTB. KOHCNEKTY NeKUMIA; NOAroToB-
6 Ka rno y4yebHukam;
MNMoproToBka k 3awmte nabo-
part. pabor;
KuHeTunka, xumnyeckoe pasHoBe- | [popaboTka MaTepuanos no 6
cue. KOHCNEKTY NeKUMiA; NoaroToB-
7 Ka no y4yebHukam;
MoproTtoBka k 3awmrte nabo-
part. pabor;
XuMundeckasi TepmoanHamMmmka MpopaboTka maTepmarnos no 6
KOHCNEKTY NEeKUMIA; NOAroToB-
8 ka no y4yebHukam;
MogroToBka Kk 3awmTe nabo-
part. pabor;

OKUCNUTENbHO-BOCCTAaHOBUTEMb- 4
9 Lbie MoproToBka K 3awmTte nabo-

NpoLEcchl pat. pabor.

6. YyeOHO-MeTOOMYECKOe obecnevyeHUue ANCUNNINHBI
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B. KonyxHukoBa. — CaHkT-lNeTepbypr : CMOITY, 2021. — 104 c. — ISBN 978-5-9239-1243-
2. — TeKCT : 9aNeKTpOHHbIN // JlaHb : aneKkTpoHHO-6nbnmoTevHas cuctema. — URL: https://
e.lanbook.com/book/179179

YepHukoBa, H. KO. Havana obwen xumum : yuebHuk ang sysos / H. HO. YepHukosa, B. B.
CamowmnH. — CaHkT-lNeTepbypr : JlaHb, 2024. — 488 c. — ISBN 978-5-507-48676-2. — TekcT :
9NEKTPOHHbIN // J1laHb : aneKkTpoHHO-6ubnmoTedHas cuctema. — URL: https://e.lanbook.com/
book/394436

Kyapsiwosa, O. C. Obwas n HeopraHudeckas xmumus : yuebHoe nocobue / O. C. Kya-
psawoBa. — Mepmb : MFATY, 2023. — 219 c. — ISBN 978-5-94279-597-9. — TeKcCT : aneKTpoH-
HbI // JlaHb : anekTpoHHO-6MbnnoteyHasa cuctema. — URL: https://e.lanbook.com/book/366044

6.2 [lononHuTenbHaa nuTeparypa

3anpomeToBa, J1. B. Xumus : metoamnyeckne ykasanus / J1. B. 3anpomeTtoBa. — Camapa :
CamlAY, 2023. — 27 c. — TeKCT : aneKTPOHHbIN // J1aHb : 3aNeKTpOHHO-OMbnnMoTeyHas cnctema.
— URL: https://e.lanbook.com/book/355778

6.3 YyeObHO-MeTOAMYECKME MaTepuanbl

1.Y4ebHO-MeToaNYECKNI KOMMNSIEKC MOAYNSA ANCLMMINHBI, Pa3MELLEHHbIN B 3NEKTPOHHO-
obpasoBartenbHon cpeae BINYUT http://www.education.vsuet.ru/course/view.php?id=619

2. Paboyasa TeTpagb ansa nabopaTtopHbiX paboT M camocToATeNbHON paboTbl NO AUC-
unnnuHe «Xummuax [Tekct]: yuebHoe nocobue/ C.N. Hudtanmes, U.B. KysHewoBa, J1.B. JlbirnHa,
2018. - 48 c.

3. Oanbinue, M. M. MeToanyeckue ykasaHna ans obyyarowmxcs N0 OCBOEHUIO AUC-
uunnvH  (moaynen) B ®rbOY BO BI'YUT [OnekTpOHHbIA pecypc]: MeToanyeckue ykasa-



https://e.lanbook.com/book/179179
https://e.lanbook.com/book/179179
http://www.education.vsuet.ru/course/view.php?id=619
https://e.lanbook.com/book/355778
https://e.lanbook.com/book/366044
https://e.lanbook.com/book/394436
https://e.lanbook.com/book/394436

HMA onsa obyyarowmxcs Ha BcexX YpoBHSAX Bbicwero obpasosaHunda / M. M. danbinue, P. H. MNnoT-
HukoBa; BI'YUT, YuebHo-meTogmyeckoe ynpaeneHue. - BopoHex: BI'YUT, 2016. — 32 c. Pexum
aoctyna B 3IEKTPOHHOM cpege: http://biblos.vsuet.ru/MegaPro/Web/SearchResult/
MarcFormat/100813 .

6.4 Ilepeuens pecypcoB HHHOPMALTMOHHO-TEIEKOMMYHHUKAIIMOHHONW ceTH «VHTepHeT», He00X0IMMOI IJIs1 OCBOCHUS JTHC-
IUTUTAHB (MOJTYJIs)

HavnmeHoBaHue pecypca cetn «MHTepHeT» OnNeKTPOHHbIN agpec pecypca
Hayy4Has anekmpoHHasa bubnuomeka https.//www.elibrary.ru/defaultx.asp
ObpasosamenbHas nnamgopma «HOpalimy» https://urait.ru/

O6C «JlaHb» https://e.lanbook.com/
AUBC «Meeallpo» https://biblos.vsuet.ru/MegaPro/Web

Calm MuHucmepcmea HayKu U 8bicwieao obpasosa- | http://minobrnauki.gow.ru
Husi PO

AnekmpoHHas UHhopmMayUuoHHO-0bpa3oeameribHas http://education.vsuet.ru
cpeda P60y BO «BI'YUT

6.5 lNepeyvyeHb MHMDOPMALMOHHbLIX TEXHONOINMKU, UCMONb3yeMbIX MPU ocyllecTBIe-
HUM obpa3oBaTenbHOro npouecca nNo AucuuniauHe (MOAyNIO), BKIKOYas nNepeyvYeHb
nporpaMmmMHoOro o6ecrneyeHns U UH(OPMaALMOHHbIX CNPABOYHbLIX CUCTEM

1. TecToBble 3agaHUss B OneKTpoHHOM WHGOpMauUVoHHO-06pasoBaTensHon cpege BIYWUT http://
education.vsuet.ru/.

2. IHdopmaumoHHas cnpaBoyHas cuctema. Noptan pyHOamMeHTanbHOro XMMmn4ecKoro
o6pasoBaHma ChemNet. Xumundeckas nHgopmaumnoHHasi ceTb: Hayka, obpa3oBaHue, TEXHONO-TK
http://www.chemnet.ru

3. HdopmaLmoHHada cnpasoyvHas cuctema. Cant o xumuun. HeopraHudeckas xvmuns. http://
www.xumuk.ru/nekrasov

NMpn ocBOEHMU AUCLUNSIUHBI UCMOSIb3YeTCS NMULEH3UOHHOE U OTKPbITOE Npo-rpamMmMHoe
obecne4vyeHne — Microsoft Windows XP; Microsoft Windows 2008 R2 Server; Mi-crosoft Office 2007 Professional 07

Mporpammbl JInueH3un, pekBM3UTLI NOATBEPXKAAIOLLEro AOKYMEHTa
Adobe Reader Xl (6ecnnatHoe lMO)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html
AnbT ObpasoBaHne Jinuensuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»
Microsoft Windows 8 Microsoft Open License
Microsoft Windows 8.1 Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 License

No Level#61280574 o1 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profes- Microsoft Open License
sional Plus 2010 Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No
Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-ru/licensing/li-
censing-programs/open-license

Microsoft Office 2007 Microsoft Open License
Standart Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-li-
cense
Libre Office 6.1 Jnuensunsa Ne AAA.0217.00

€ 21.12.2017 r. no «beccpoyHo» (BkntoveH B yCTaHOBOYHbIV MakKeT OnepaunoH-
Hou cuctembl AnbT OBpasosaHue 8.2)

7. MaTepI/IaHLHO-TeXHI/I‘leCKOC obecrnieueHue JHUCHUITIIINHBI

Yye6Hasa aygutopus Ne 37 Mpoektop Epson EB-955WH, mukwepHbii nynst ¢ USB-uHTepden-
ANA npoBeAeHNsA y4ebHbIX com Behringer Xenyx X1204USB, akTMBHas akycTnyeckasi cuctema
3aHATUN Behringer B112D Eurolive, akyctuyeckas ctonka Tempo SPS-280,

komnnekt u3 3 mMwukpocoHoB B Kenice Behringer XM1800S
Ultravoice, MukpodpoHHas ctorika Proel RSM180, Beb-kamepa



http://eopen.microsoft.com/
http://eopen.microsoft.com/
https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813%20.
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813%20.

Logitech ConferenceCam BCC950 (USB), akpaH c anektponpu-
Bogom CLASSIC SOLUTION Classic Lyra (16:9) 308x220.
Komnnektbl mebenu gnsi ydebHoro npouecca. Habop HarnsgHbix

nocobum
Yye6Hasn ayautopusa Ne 025 Becbl BK-300.1 (300 r u.a. 0,01 r), neyb mydensHaa SKIC 10, xu-
AN npoBeAeHUNA y4eOHbIX Muyeckas nocyga. Komnnektel mebenu ans yyebHoro npouecca.
3aHATUN Habop HarnggHbIx nocobui.

Yyeb6Haa ayautopma Ne 033 | Komnnekt mebenu ana ydebHoro npouecca Konayktometp DDS-
nomeweHue ana camoctos- | 11C (COND-51) — 1 wr., Becbl HCB 123 — 1 wr., Becbl BK-300.1 —
TenbHoOMn paboThbl o06y- | 1 wrt., Becbl aHanntnyeckme HR-250 AZG BogoHenpoHuuaembin
Yyawouimxcs CTaHOapTHbIM NOrpy>XHoW/MpoHukatowmnn 3oHa tun TD=5 — 2 wrT.,
KomnbtoTep CeleronD 320-1 wT, Beico-koTemnepaTypHbId U3Mepu-
TeNnbHLIM NpMbop € nNamsTbio AaHHbix Testo 735-2 — 1 wrT., No-
Homep N-160MU 0-14pH(pX) — 1 wT., CTOYHMK NUTaHUA NOCTO-
siHHO-ro Toka AKUI B65.30/10 — 1 wT., CnektpodoTtomeTp M3-5300
B— 1 wr., Komnbtotep IntelCore 2DuoE7300-1 wT., Mukpockon
levenhuk — 1 wT; Cocya kpuobunonrnvecknn (Obtopa) X-40-CKIT;
Mpnbop PH-meTp PHep-4 — 1 wT. MNnakatbl, HarnggHele nocobus,
cxembl. Paboune mecta no konu4yecty oby4va-towmxcs. Pabouvee
MeCTO npenogasarens

D,OI'IOJ'IHVITeﬂbHO, CaMOCTOATENbHAA pa60Ta O6y‘-IaI-OLIJ,VIXCFI, MOXEeT OCYLLEeCTBNATbLCA NMpn nUc-
NoJ1b30BaHUN:

UutanbHble 3anbl 6ubnuoTtekn. KOMI'IbIOTepr co cBob6oaHbIM AOCTYyNnoM B CETb MHTepHeT n
SﬂeKTpOHHbIMI/I OnMbnmMoTeYHbIMM 1 I/IHC*)OpMaU,I/IOHHO cnpaBoOYHbIMKN CUCTEMaMU

8 OueHouYHble MaTepuanbl ANs MPOMEXYTOYHOW aTTecTauum oOyuvarLlMUXcA no
avcuunnuHe (Mmoaynio)

OueHo4Hble maTepuanbl (OM) onga gucunnnumHbl (MOAYNS) BKNHOYAOT:

- nepeyvyeHb KOMNETEHLNI C YKa3aHNEM MHANKATOPOB OOCTMXKEHUSI KOMMETEHLMI, 3TanoB
nx oopMUpPOBaHUS B NpoLecce 0CBOEHNS 0bpasoBaTeibHON NPOrpaMmbl;

- OMMCaHMe LWKarn OLEeHUBaHuS;

- TUMNOBbIE KOHTPOSbHbIE 3afaHuUsl UMM WHble MaTepuanbl, HeobxoauMble LA OLEHKM
3HaHWN, YMEHWI, HaBbIKOB;

- MeTogMYECKME MaTepmansbl, onpeaensaiowme npoueaypbl OLEHMBAHUSA 3HAHUA, YMEHWUMN,
HaBbIKOB M (MNKN) ONbiTa AEATENbHOCTH.

OM npeactaBnsaTca  OTAENbHBIM - KOMMIIEKTOM W BXOAAT B COCTaB pabouen
nporpamMmbl AUCLUNNUHBbI (MOAYNSA) B BUAE NPUNOXEHUS.

OueHo4Hble mMaTepuanbl opmupytotca B cootBetcTBum ¢ I BIYUT «lMonoxeHne o6
OLIEHOYHbIX MaTepmanax».



AHHOTAUUA
K PABOYEW NPOTPAMME
ONCUNMINHbI
«Xnmunsa»

I'Ipou,ecc N3yYeHna gncunniinHbl HanpasJiieH Ha (*)OpMI/IpOBaHI/Ie cnegyrwmnx KOMNeTeHwmit:

Ne Kom dopmynupoBKa Koa n HaumeHoBaHue nHgukaTopa [OCTUXKEHUA
n/n | Komne- KOMMeTeHUUn KOMMeTeHUuUn

TeHUuKn
1 OrK-1 CnocobeH  npuMeHsATb

€CTEeCTBEHHOHay4Hble U
OO EeNHXXEHEPHbIE  3Ha-
HUS, MeToabl MaTemaTu-
Yyeckoro aHanmusa Mu
MOOENUPOBaHUS B MpO-
deccrmoHanbHom nes-
TENbHOCTU

W01 onk1 — MNpUMeHSAeT ecTeCTBEHHOHAYYHbIE 3HAHUSA U Me-
TOAbl MaTeMaTU4yecKkoro aHanmsa B npodeccuoHanbHOn
OeATenbHOCTU

B pesynbTaTe 0CBOEHUS ANCLUNNNHBI 06YYatoLWLMINCS LOSKEH:

3Hamb: HOBeNLINE OTKPbITUS €CTECTBO3HAHUS, NePCNeKTUBbI UX NCNOSb30BaHWUS OS5 MOCTPOEHNS
TEXHUYECKNX YCTPONCTB; MEXaHU3Mbl PasnnyYHbIX XMMUYECKUX peakuuin; CBOMCTBA pasnUYHbIX KNaccoB
XUMUYECKNX IIEMEHTOB

YMemb: BbISiBNATb €CTECTBEHHOHAYYHYHO CYLLHOCTb Npobnem, BO3HMKAOLWMX B Xo4e Npodeccmo-
HanNbHOW AEeATEeNbHOCTU; BbINONHATL OCHOBHbIE XUMUYECKMe onepauun no onpeaeneHnto XMMmUYecKux
CBOMCTB XMMMUYECKUX INIEMEHTOB

Bnademsb: HaBblkaM NPUMEHEHUST OCHOBHbLIX 3aKOHOB M METOAOB XUMWUN; TEOPETUYECKMMU METO-
AaMun OnmcaHnsi CBOMCTB MPOCTbIX M CNOXHbIX BELLECTB HA OCHOBE 3S1IEKTPOHHOIO CTPOEHUSA UX aTOMOB U
nonoxeHus B Neprnognyeckon cucteme; HaBbikaMy NPUMEHEHNST OCHOBHbIX 3aKOHOB 1 METOA0B XMMUMW.

CopepxkaHue pasgenoB aucuuniuHbl. CTpoeHe aToma u nepvoamyeckasi cuctema afeMeHTOB.
MpyHLUMNbI 3aNONHEHNST SNEKTPOHHbLIX 06onoYek. MNepnognyecknii 3akoH. Xummyeckas cBsa3b. TuMbl CBSI-
31 B BMHapHbIX coegmHeHuax. loHHas cBasb. KoBaneHTHasa cBasb. MeTannudeckasa cBa3b. OCHOBbI Tep-
MOAMHaMUKN. BHyTpeHHss aHeprusi, TennoTta, paboTta. OHTanbnus. QHeprus mbbca n HanpaBneHue
NpOTEeKaHUa XMMUYecKknx npoueccoB. MNMoHAThe 06 aHTponuu. Xummdeckas kKnHetuka. Metogbl perynumpo-
BaHMs ckopocTu. KaTanua n katanutudeckne cuctembl. Xummyeckoe pasHoBecue. CMelleHne xummye-
CKOro paBHoBecusi. PactBopbl 1 gucnepcHble cuctembl. Cnocobbl BblipaXeHnst KOHUeHTpaumi. Konnura-
TMBHbIE CBOWCTBA pPacTBOPOB. AnekTponutnyeckas guccoumaums. Cuna anektponutoB. NoHHOe npouns-
BefeHue Boabl. BooopoaHbin 1 ruapoKeunbHbld nokasatenu. 'ngponus conen. Buabl oucnepcHbix cu-
cTeM, yctomumBocTb. CTeneHb aucnepcHocTn. [ncnepcnoHHasa cpepa. OucnepcHas dasa. Obpasosa-
HWe amcnepcHbix cucteM. OBP u anekTpoxmmus. OnekTpogHble noteHumansl. HanpaBneHve npoteka-
Hua OBP. YpaBHeHne HepHcTta. ManbBaHMYECKUI 3NIEMEHT. DNEKTPONM3 pacnyiaBoB U pacTBOPOB 3r1eK-
TponutoB. 3akoHbl Papaged. Koppoausa meTtannos.

NMPUNOXEHUE 1



K paboyen nporpamme

OLIEHOYHbIE MATEPUAIIbI
AnA NPOMEXYTOYHOU ATTECTALIUN

no gucuunnuHe

Xunmusn

1 MNepeyeHb KOMNETEHLMIA € yKa3aHUeM 3TanoB ux oopMupoBaHuA



Ne Kon dopmynupoBkKa Koa u HaumeHOBaHMe NHAMKaTOpa AOCTUXEHUS

n/n | komne- KOMNeTeHUuun KOMNeTeHUnn
TeHUUM
1 OrK-1 CnocobeH npumeHsTb

€CTeCTBEeHHOHay4Hble U
06 LLEeNHXXEHEpPHbIE 3Ha-
HUS1, MeToAbl MaTeMaTu-
YecKoro aHanmsa u

NO1onk.1 — MpUMeHsieT ecTecTBEHHOHAYYHbIE 3HAHUSA U Me-
TOAbl MaTeMaTU4YeCcKoro aHanmsa B npoeccroHasnbHOM

0eAaTenbHOCTU

MOOennpoBaHnNAa B Npo-

deccroHaneHom aes-

TEeNbHOCTU

Koa n HaumeHoBaHue uHAUKaTopa Pe3ynbTaTbl 06y4eHus (nokasaTeny oLeHMBaHUA)
OOCTUXEHUS KOMNeTeHUUun
WO 1onk1— MNMpuMeHsieT ecTeCcTBEH- 3HaeT: HoBeNLINE OTKPLITUS €CTECTBO3HAHMSA, MEPCNEKTVBLI MX NCMOSb-
HOHay4Hble 3HaHWA U MeToAabI 30BaHuA Ansa I'IOCTpOGHVIF! TeXHE/I‘-IeCKI/IX YCTPOUCTB; MEXaHU3Mbl pasnuny-
MaTeMaTU4YECKOro aHanmaa B npo- HbIX XMMUYECKMNX peaKLMin; CBOMCTBA Pa3fNYHbIX KIacCoB XUMUYECKUX
3/1EMEHTOB

dreccrmoHanbHoOM AeATENBHOCTH

YMeeT: BbIsBNATb €CTeCTBEHHOHaYy4HYI0 CYLLHOCTb r|po6neM, BO3HUN-
Karowunx B xoae I'IpOd)eCCVIOHaJ'IbHOVI AeATesIbHOCTU; BbINOJTHATbL OCHOB-
Hble XMMNn4ecKkne onepaunn no onpeneneHno XuMm4eckmnx CBOWNCTB XU-
MNYECKNX BJ1IEMEHTOB

Bnapeet: HaBblkaMu NPpUMeHeHNA OCHOBHbIX 3aKOHOB 1 METOA0B XUMWUWU;
TeopeTnyeckmnmn metTogamm onncaHuma CBOWNCTB NPOCTbIX U CITOXHbIX Be-
LLeCTB Ha OCHOBE 3J1IEKTPOHHOIO CTPOEHUA UX aTOMOB U NMONOXEHUA B
I'Iepmo;:mquKoM cucteme; HaBblkaMn NpUMeHeHnA OCHOBHbIX 3aKOHOB U
MeToa40B XMUN.

2 I'IacnopT OLeHO4YHbIX MaTepuasnoB no gucuunnriinHe

Ne Pasgenbl gucumnnnHbl MHpoekc OueHo4Hble cpeacTBa TexHonorusa/npoueny-
n/n KOHTpOnu- HanmeHoBaHue NeNe sagaHun pa oueHnBaHuA
pyemon (cnocob koHTpons)
Komne-
TEeHUMU
(vnn ee
yacTn)
1 XumMst KaK oHa n3 Orl1K-1 Kornnokeuym (sonpocsi k kon- 31-41 KoHTponb npenoaa-
fI0K8UYMY) BaTenem
dyHAameHTanbHbIX MpoBepka kenc-3aga-
€CTeCTBEHHbIX HayK. Keiic 3adanue 18-19 Hms
2 OlNK-1 JlTabopatopHas paboTta 20-21 3awmTa nabopaTtop-
(cobecedosaHue, 80rpochI K 3a- HoW paboThbl

wume nabopamopHbIx pabom)

CTpoeHMe aTOMOB.

Konnokeuym 31-41 KoHTponb npenoga-
BaTenem
3 | PeakunoHHas OlMK-1 JTabopaTtopHas paboTa 22-24 3awmTa nabopaTtop-
CNoco6HOCTL Be- (cobecedosaHue, 80MpoChI K 3a- Hol paboThl
LeCTB, KNCNIOTHO- wume n1abopamopHbIx pabom) 1-11
OCHOBHEIG cBONCTEA, Koninoksuym 31-41 KoHTponk npenoaa-
OKUCnUTEenbHO- BaTENneM
BOCCTaHOBUTENbHbIE
CBOWUCTBa
4 OrlK-1 Konnoksuym 31-41 KoHTponb npenoga-
BaTenem
Xumunyeckas cBaA3b TecT 50-60 KomnbtoTepHoe TecTu-
poBaHne
5 | PactBopsbl u gucnepc- OMNK-1 | JomawHee 3adaHue 27-30 KoHTponb npenoga-
Hbleé CUCTEMbI BaTenem

JlabopaTtopHas paboTa 20-26 3awmTa nabopaTop-




(cobecedosaHue, 80MpochI K 3a- HOI paboTbl
wume nabopamopHbIx pabom)

6 OrlK-1 NaGopaTtopHas paboTa 20-26 3awwurta nabopaTop-
Xumunyeckas naeH- (cobecedosaHue, 80MnpockI K 3a- HOI paboTbl
Tudpmkauma n aHanms wume nabopamopkbix pabom) 42-50 KoMnbloTepHoe TecTu-
BeLlecTBa Tect poBaHve

7 OrlK-1 JTabopaTtopHas paboTa 20-26 3awmTa nabopaTtop-
KuHeTuKa, (cobecedosaHue, 80Mpoch! K 3a- HOW paboThbl
XMMUYecKoe paBHoOBe- wume nabopamopHbix pabom) KomrbtoTepHoe TecTu-
cue Tect 42-50 poBaHue

8 Or1K-1 NaBopaTopHas paboTa 20-26 3awmTa na6opatop-
Xumunueckas TepMoam- (cobecedosaHue, 80MpOChI K 3a- HoW paboThl

wume nabopamopHbix pabom)
HamuKa
T KomnbloTepHoe TecTu-
ect 50-60 poBaHve

9 OrlK-1 NaGopaTtopHas paboTa 20-26 3awwurta nabopaTop-
OKucnuTenbHoO- (cobecedosaHue, 80MpochI K 3a- HoW paboThbl
BOCCTaHOBUTENbHbIE wume nabopamopkibix pabom)
npoueccsol . 18-19 YTel -

p Keiic 3adaHue I-||_l|4[;OBepKa Kenc-3apa
3 OueHou4Hble cpeacTBa Ans NPOMEXYTOYHOM aTTecTaumumn (3ayet). TunoBble
KOHTPOJbHbI€ 3a4aHNUA UNN UHbIe MaTepuanbl, Heobxoaumbie ANs OLEHKU 3HaHUMN,
yMeHMﬁ, HaBbIKOB U (an) onbiTa AedATeNnbHOCTU, XapPaKTepU3yroLnx 3Tanbl
¢hopmMupoBaHMA KOMNETEHLUUN B NpoLecce 0CBOEHUA obpa3oBaTeribHOMN
nporpamMmbl
3.1 CobecepoBaHue (3a4eT)

OrlMK — 1 -CnocobeH npuMeHsTbL eCTECTBEHHOHAYYHbIE 1 OBLLENHKEHEPHBIE 3HaHUS, METOAbLI MaTEMaTUYECKOro
aHanusa u MogenvpoBaHusi B MpodeCcCcnoHarnbHOM AesATEeNbHOCTH

Ne TekcT BOnpoca

01 | Nepnogmnyeckas cuctema. Prsamyeckuin CMbIC NOPAAKOBOro HOMepa ANemMeHTa.

02 | CBoKicTBa aTOMOB 3M1EMEHTOB U NEPUOANYHOCTb UX U3MEHEHMS.

03 | KeaHTtoBble ymcna. MpuHumn Maynwu. MNpaeuno XyHga. MNMpasuna Kneyvkosckoro.

04 | NeprognM4HOCTb M3MEHEHUSA KUCITOTHO-OCHOBHbIX U OKUCITUTENbHO-BOCCTAaHOBUTENBHBIX CBONCTB.

06 | KoBaneHTHas cBdA3b, [Mbpuansaumns atomHblx opbutanen

07 | WMoHHasa n meTannuyeckasi cBa3b. BogopogHas cBsA3b.

08 Tennoson ahdeKT xnmmnyeckon peakumm. 3akoH 'ecca. QHTanNbNNA kak PYHKLMS COCTOSAHUSA
BeLlecTBa.

09 | MNoHsiTne 06 aHTponuu. BTopow 3akoH TepMoanHamuku. SHeprus Mmbbca.

10 | CKOpOCTb XMMUYECKMNX peakumi. Heprusa aktusauun. Katanus. AKTMBMPOBAHHbIA KOMMMEKC.

1 PactBopbl. HacblleHHbIe, HEHaCbILWEeHHbIe, NepechILLEeHHbIE pacTBOpbl. PacTBopnmocTb
BewecTB. Cnocobbl BblpaXkeHUsS KOHLUEHTpaLUWUM pacTBOPOB.

12 OcHOBbI TEOPUM aneKTponuTU4eckomn guccoumnaumm. Cuna anektponuTtos. CunbHble 1 cnabble
anekTponuTbl. CTeneHb 1 KOHCTaHTa guccoumaLunu.

13 | NoHHoe npounssegeHne Boasl. BogopoaHbi nokasatens. NHAMKATOpbl, MEXaHM3M MX AENCTBMIS.

14 | OnekTpoaHble noTeHumansl. YpaBsHeHne HepHceta. Kopposus meTannos.

15 | YctporctBo 1 paboTta ranbBaHMYECKOro anemMeHTa. AKKyMynaTop.

16 XumMmunyeckoe paBHoBecue. KoHcTaHTa paBHoBecus. CMeLLeHne XMMUYEeCKoro paBHOBECHS.
MpuHumn Jle WaTense.

17 | OucnepcHble cUCTEMbI, BUAbI AUCNEPCHbIX cucTeM. ONTUYEeCcKMe CBOMCTBA AMCNEPCHBIX CUCTEM.

3.2 Kenc-3agaHus K 3a4eTy
OIMK -1 - CrnocobeH npuMeHsTb eCTeCTBEHHOHAYYHbIE U OBLLEUHKEHEPHbIE 3HAHUS, METOAbI MaTeMaTUYeCcKoro

aHanusa u MoaenvMpoBaHUsa B NPoeccUoHanbHoON AesTenlbHOCTH




Howmep 3a-

TekcT TMNoBOro 3agaHus

JaHug
18 [ns ycTpaHeHns Kncnoro xapaktepa CTOYHbIX BOA NULLEBLIX NPEANPUATUI YaCTO NPUMEHSIOT N3BECTKOBYIO
MyKy. Ecrniv ronosoi o6bem ouniaemoit Boasl paseH 500m°, pH ncxogHoro pacteopa paBeH 2, TO C y4eToMm
80% - coaepkaHus OeCTBYHIOLLIEro BELLECTBA B NepecyeTe Ha kapOoHaT kanbLms B MU3BECTKOBOM MyKe ee pac-
X0opA CcoCTaBuUT Kr B roa. OTBeT C TOYHOCTbIO A0 OEeCATbIX.
19 CocTaBbTe CXeMy ranbBaHUYECKOro arieMeHTa, B OCHOBE KOTOPOro NEXWUT peakuus, NpoTeKawLwas no ypaBHe-

HUKO
Ni + Pb(NO3)2 = NI(NO3)2 + Pb.

Hanuwwute ONEKTPOHHO-NOHHbIE YpaBHEHUA aHOOHONo M KaTtoAHOro npoueccos. Bbluncnurte 3. . C. 3Toro
anemenHTa, ecnm ¢(Ni**) = = 0,01 monb/am®, c(Pb?") = 0,0001 monb/am®. Kakoit meTtann nogsepraetcss KOppo-

3mn?

Or1K-1 - CriocobeH rnpumeHsimb ecmecmeeHHOHayYHble U 0bWeUHXeHepHble 3HaHUsl, MemoOohbl

3.3 3awmTta naboparopHoun paboTbl

Mamemamu4ecKo20 aHasiusa u MooeniuposaHus 8 npogeccuoHanbHoU 0essmesibHocmu

Howmep TekcT BONpOCOB k TlabopaTopHou paboTe
Bonpoca

20 TexHuka 6e3onacHoCTHU.

21 OCHOBHbIEe Knaccbl HEOPraHN4YeCcKNX CoeanHeHnn

22 MpurotoBneHne pacTBOPOB Pa3nMyHbIX KOHLEHTpaLui, pacyeT

23 PacTtBopb! anektponuTtoB. CunbHble U cnabble 3NeKTponuThbI

24 3aBNCUMOCTb CKOPOCTU XMMUYECKMX peakuui OT pasnnyHbiX pakTopoB

25 ["anbBaHN4YeCcKne 3NeMEHTHI

26 AKKyMynsaTop

OI'IK -1 - CnocobeH NPUMEHATb eCTECTBEHHOHAYYHbIE U o6u.|,e|/|H>KeHepr|e 3HaHWA, MeTodbl MaTeMaTn4eCKoro

3.4 JomawHee 3agaHue

aHanmsa n MogenimpoBaHua B I'IpOCbeCCVIOHaJ'IbHOIZ OeATenbHOCTU

Howmep Ycnosuve TMNOBON 3agayum
3ajaHus

Cwmewanun 400 r pactBopa ¢ maccoson gonen Na,HPO. 8 % un 300 r pactsopa ¢
27 MaccoBOU fonen aTom xe conun 5 %. Beluncnnte maccoByto gonto rugpodocara Ha-
TpUs B NOMy4EHHOM pacTBOpE.

B pesynbTaTte peakuun, TEpMOXMMUYECKOE YPaBHEHME KOTOPOW NPUBEAEHO HUXE, Bbl-

penvnock 687 kx Tennotbl. C;HsOH + 30, = 2CO, + 3H,0O; AH° =-1374 k[Ix

KonunuecTBo BelecTBa ataHona C,HsOH, BCTynuBLiero BoO B3auMoAeNCTBUE, paBHO
MOJb.

28

Kakas macca (r) NaHCO; cogepxutca B 200 cm® pacTBopa C MOMSIPHON KOHLIEHTpaLmei
29 aksmBaneHta 0,15 monb/am3?

Paccuutatb pH 0,1M pacTtBopa rugpokcmaa Hatpus. Kakme cnocoObl onpeaeneHust
30 KMCNOTHOCTW pacTBOPOB Ha NpeanpusaTumn Bbl 3HaeTe?

OIMK -1 - CrnocobeH npuMeHsTb eCTeCTBEHHOHAYYHbIE U OBLLEUHKEHEPHbIE 3HAHUS, METOAbI MaTeMaTUYeCcKoro

3.5 KonnokBuym

aHanusa u MoaenvMpoBaHUsa B NPoeccUoHanbHoON AesTenlbHOCTH

TekcT BonpocoB

31| CtpoeHue aTomoB. Teopwsi CTpOEHUSI aToMa Bogopoaa bopa. dnemeHTb BOMHOBOW MEXaHUK/ aTOMOB.




32 KBaHTOoBbI€ Yncrna. [MpaBuna 3anofiHeHUs aTOMHbIX opbuTanen anekTpoHamMum.

OTkpbITHE Nnepuognyeckoro 3akoHa .M. MeHgeneeBbiM u co3gaHue nepuogmnyeckon cnuctemol. CTpykTy-
33 pa nepnoanyeckon CUCTEMbl XUMUYECKUX 3rieMeHTOB. CBsI3b NEPMOANYECKON CUCTEMbI N CTPOEHMS
aTOMOB.

34| lNMepuoanyeckne CBONCTBA fIEMEHTOB.

35 KncnoTHO-OCHOBHbIE CBOMCTBA BELLECTB.

36 Twvnbl XMMNYECKMX CBA3EN, UBMEHEHME CBOWCTB BELLECTB B 3aBMCUMOCTM OT TUNa CBA3WN.

37| WoHHasa cBasb. BogopoaHas cBasb. MeTannnyeckas cBsA3b. duanyeckne cBoncTBa MeTasnoB

38 Okcuapl, X NONy4YeHne U CBOWCTBA.

39 OcHoBaHus, MX NOMNy4YeHne 1 CBOKCTBA.

40 Kucnotbl, X NonyyYeHne 1 CBOWCTBA.

41| Conn, nx NonyvyeHne n CBOMCTBA.

3.6 TecTbl (TECTOBbIE 3a4aHNS K 3a4eTY)

OIMK -1 - CrnocobeH npuMeHsTb eCTeCTBEHHOHAYUHbIE U OBLLEUHKEHEPHbIE 3HAHUS, METOAbI MaTeMaTU4eCcKoro
aHanusa u MoaenupoBaHus B NpodeCcCcrMoHarbHOM AeSTeNbHOCTH

TecT (TecToBOE 3agaHue)

3anonHeHHble p-opbuTanu Ha pasnuMyHbIX YPOBHSAX OTIMYAOTCA OPYr OT Apyra
- YCIIOM 3N1EKTPOHOB

42 - OpMOW N aHEpPrmnen

+ TONbKO 3Hepruen

- TONbKO dhopmon

i3meHeH1e OCHOBHbIX CBOMNCTB BbICLUMX FMOPOKCUAOB S1IEMEHTOB B NEPUOAE C yBeNnnyeHmeM sapsga
agpa:

+OCHOBHbI€ CBOMCTBA YMEHbLUATCA

- OCHOBHbIE CBOVCTBa yCUNNBAaKOTCH

- He mehnsioTCA

- be3 3aKkoHOMepHOCTM

43

MonapHon ABNSEeTCS MONeKkyna BeLLecTB
- Xropa

- Bogopoja

+ BoAbl

44

MNoHHasa cBA3b B BellecTBe
1) HCI

2) NH3

3)NaCl +

4) H;BO3

45

CBSI3b — XMMMYECKas CBA3b MeXAy ABYMS aTOMaMu, OcyLlecTBnAemMas oben ans atmx
46 aTOMOB MapoOWn 3MEKTPOHOB.
Oteet: KoBaneHTHas

CDyHKLI.I/IeIZ COCTOAHUA TepMOAVIHaMI/I‘-IeCKOVI CUCTEMbI HE ABNAETCA:

1) 3Heprus [nb6eca
47 +2) Tennora
3) HTpOMNMUSA
4) BHYTPEHHSASA 3Heprns

CraHpapTtHoW aHTanbnuel obpasoBaHust CaCO3 (k.) sBNSieTCS U3MEHEHNE SHTanbNuM B TEPMOXUMM-
4eCcKon peakunn:

+1) Ca (k.) + C (rpachuT) + 3/2 O, (r.) = CaCOs(k.)
48 2) 2Ca (k.) + 2C (rpacput) + 302 (r.) = 2CaCOs; (k.)
3) CaO (k.) + CO.(r.) = CaCOs (k.)
4) Ca(HCO:3), (k.) = CaCOs (k.) + CO, (r.) + H2O (r.)
. C yMeHbLLeHneM 3HTPONMK NpoTeKaeT NpoLecc:
1) KMNEHUS KUOKOCTU
49 2) nnaBneHns nbaa
+3) KpucTannusauum conm us pacteopa
4) ANEKTPONUTUHECKOW AMccoumanum conv B pacteope
50 OcMoTurYecKkoe faBneHne pacTBopa HESNEeKTponmTa BelunMcnsaeTcs no chopmyne:
1) P = poXi

2) PO —p = poXz




+3) p =cRT

4) p= poVoT/(VTo)
CunbHbIMY 3MEKTPONMTaMU SBNSOTCSA
1) yKCycHas Kucrnota
51 2) 3TUMNOBbLIN CNUPT
3) rmapokKcug aMmmoHus
+4) KapOoHaT HaTpus
BogaHbin pactBop umeeT pH=4, ecnv KOHLEHTpauust MOHOB BO4OPOAA COCTaBNsieT Monb/
am3.
+1) 0,0001
52 2) 10000
3)4
4) 0,0004
Katon — aTo anekTpog, Ha KOTOPOM MPONCXOOAT NPOLIECChI
1) okncnenuns
53
+2) BoccTaHOBMNEHUA
3) N OKMCNEHMSA N BOCCTAHOBIEHUS .
Koppo3noHHas yCToMYMBOCTb LIMHKOBOW NAACTUHKM NPWY MPUCOEANHEHUMN K HEA MEAHOM
-1) He namenutcs
54
-2) YBenuuutcs
+3) YMeHbWwHTCA
[ns cmelleHns paBHOBECUS! B cUCTEME
Hz (r) + S (TB) = HS (r) AH =-21 k[x
B CTOPOHY 0Opa3oBaHusa cepoBoAopoaa HeOOX04MMO:
55 1) BBECTM KaTanusarop;
2) NoBbICUTbL TEMNEpPATYpPY;
3) NOHM3UTb OaBnEHNE;
+4) NOHN3UTb TeMnepaTypy
MeTog onpegeneHnst MONeKynspHOM MacChl BELLECTBA - HE3NEKTPONNTA, OCHOBAHHbLIW Ha n3mepe-
HWM NOBbLILLEHWS TEMMNEPaTypbl KUMEHUS ero pacTBopa, HasbiBaeTcs
56 + 36ynnuocxo[me|7|
- TepMoMeTpuen
- Kpuockonuen
- gunatomeTtpuen
Mpun paboTe ranbBaHNYECKOro arieMeHTa, COCTOALLErO U3 LIMHKOBOMO M CBUHLIOBOIO 31EKTPOLOB,
norpyxeHHbix B 0,1M pacTtBopa ux HUTpaATOB, HA aHOAE NPOTEKAET peakLmsi, ypaBHEHMNE KOTOPOM
nmeeT B
- Pb-2e=Pb*
57 24 1m0
- Pb*+2e=Pb
- Zn*+2e=2Zn°
+ Zn’-2e=Zn*
B npouecce 04NCTKM CTOYHbIX BOA MPOUCXOAUT 0Opa3oBaHme KOMMonaHbIX pacTBOpoB. s ux pas-
PYLUEHUSI U KOArynsuum NpUMEHSIIOTCS pacTBOPbI 3NeKTponmToB. Ecnn ncxogHble CTOYHbIE BOAbI CO-
aepxanu MNMAB KaTMOHOaKTMBHOIO xapakrtepa, TO HanbonbLUen KoarynupyoLen cnocobHocTeio byaeT
obrnagaTtb pacTBop...
58 - Fez(SO4)3
- Ca3(PO4)2
- NaN03
+ Nas;PO,
................. - yacTuua KONJONAHOM CUCTEMbl C XUAKOM ANCNEPCUOHHON Cpeaomn, cocTosLas
59 N3 94pa n NMOBEPXHOCTHOW cTabunnsnpyrowen o60104Ku.
OTtBeT: Mwuuenna
Cucrema, cocTosias U3 AByX WU O00Jiee BEIIECTB, IPUIEM OJHO U3 HUX B BHJIC OYCHb Ma-
60 JICHBKUX YACTHI] PABHOMEPHO PACIIPE/ICIICHO (IUCTIEPTUPOBAH0) B 00BEME IPYroro, Ha3bIBa-

OTBeT: AucnepcHoi
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4. MeToauyeckne matepuanbl, onpegensilowume npoueaypbl oLeHUBaHUA 3HAHUM,
YMEHUW, HaBbIKOB U (Unn) onbiTa AeATeNbHOCTU, XapaKTepusylwux ITanbl
dopmMupoBaHUs KOMNETEHLUN

Mpoueaypbl OUEeHNBaHWSA B XOA4€e U3yYeHUs ANCUUNIINHBI 3HAHWUA, YMEHUI U HaBbIKOB, Xa-
pakTepusyoLwmx atanbl GOPMUPOBAHUS KOMMETEHLNIN, perfiameHTUPYTCS NONOXEHUSAMM:

M BI'YUT 2.4.03 lNonoxeHune 0 KypCoBbIX 3K3amMeHax 3adveTax;

M BIrYUT 4.1.02 lNMonoxeHne 0 PENTUHIOBOWN OLIEHKE TEKyLlen yCneBaeMoCTu, a Takke
cneaylowuMm MeTOANYECKUMN yKa3aHUSIMU.

ATTecTaums nNo ANCUMMNINHE BbICTABMASETCS B 3a4€THYI0 BEAOMOCTb MO pe3dynbTtaram pa-
B6OTblI B CEMECTpE Nnocne BbINOMIHEHUS BCEX BMAOB y4ebHON paboThl, NnpeayCMOTPEHHbIX pabo-
Yyen NpPorpaMmmMon ANCUUMNINHLI (C OTMETKON «3a4TEHO») N NOSTyYeHUn No pesyrbTaTtam TecTupo-
BaHWA N0 BCEM pasgenam gucuunnmHbl He meHee 60 %.



5. OnucaHue nokasaTtenen U KpUMTepueM oLeHMBaHUA KOMNETEHLMA Ha pa3NUYHbIX 3Tanax ux ¢popmMmMpoBaHuns, onucaHue
LUKan oueHUBaHUA AN KaXaoro pesynbraTta 06Yuenus

Pe3ynbTathbl 00yye-
HUA NO 3Tanam
cdopmunpoBaHus
KoMneTeHUuumn

MpeameTt oueH-
Kn (NpoayKT
Wnu npouecc)

NMokasaTensb oue-
HUBaHuA

Kputepumn oueHnBaHusa cchopMUpPOBaHHOCTH
KoOMMeTeHUuun

LUkana oueHnBaHunA

AKagemunyeckasi
OLleHKa

YpoBeHb ocBoe-
HUA KOMNeTeHLUU

OIK -1 - CrnocobeH npumMeHsTb ecTeCTBEHHOHAYYHbIEe 1 OBLLEMHKEHEPHbIE 3HaHMS, METO/bl MaTeMaTUYeCcKoro aHanmsa u MoAenupPoBaH1a B NPoecCuoHanbHoM

[eaTenbHOCTH
OCBOEHa
50% v 6onee npaBUIbHLIX OTBETOB 3a4TeHo (6asoBbIn, Mo-
BblLLEHHbI)
PesynbTaTt TectmpoBa-
Tect Y P
HUSA
o He ocBOeHa
MeHee 50% npaBuIbHbIX OTBETOB He 3a4YTeHo .
(HepocTaToOYHbIN)
3HaTb
HoBewnLue OTKPbITUA
€CTeCTBO3HaHuA, nepcnek- _ o .
BL WX HCTONLEOBaHMS OCHOBHbIE (hr3n4e OB6y4atoLLMIACS NOMHO W NOCHEA0BaTENBbHO PACKPbIN sauTeHO OcBoeHa (6a30Bbii,
Cobeceso- CKMe, XMMuU4yeckue n TeMy BOMPOCOB MOBbILLEHHIiA)
Ana NoCTpoeHna TexHn4e- BaHMe (33- NMONOXeHUA, 3aKOHbl U
Ty— . cBeaeHuns, Heobxo- .
CKMX yCTPOWCTB; MEXaHU3MbI | ygr) Ap A O6yyaroLLMIACs HEeMOMHO /UMK HenocneaoBaTeNnbHO He ocBoeHa
pasnun4HbIX XUMU4ECKNX AVMBIS ANA NPVMEHS- packpbIil TEMY BONPOCOB HE 3aHTEHO (HegocTaTOYHbIN)
. . HUS Ha NPON3BOACTBE
peakunn; cBoncTea pasnunyd-
Ha ocHoBe umetoLmx-
HbIX KInaccoB XMMNYeCKnX
Csl eCTECTBEHHOHaYY- .
3MNemMeHToB HbIX 3HAHWIA NOAGH- OOyyaroLwuiics NoHO 1 NocreoBaTeNbHO PacKpbIn
TEMY BOMNPOCOB .
paTb COOTBETCTBY- y P 3auTeHo OcBoeHa (6a3oBbin,
owme dopmynsl 1 NOBbILLEHHbIN)
Konnokenym | ypaBHeHMS ONs XMMU-
- He ocBoeHa
Yecknx u Tepmoamn He 3auTeHo

HaMW4EeCKMUX PacyeToB;
onpegenaTb npu-
HaOJIeXXHOCTb K KIlaccy
COE€NHEHNN.

O6yuvarouincsa HeMnorTHO U/unn HenocneaoBaTerbHO
packpblf TeMy BOMPOCOB

(HepgocTaToOYHbIN)




Ymetb
BbIABNATb €CTEeCTBEHHOHaYyu4-

BawmTa no naboparopHon pabote COOTBETCTBYET

OcBoeHa (6a3oBbIN,

HYI0 CYLLIHOCTb Npobnem, Teme 3a4TeHo MOBILLEHHbIiA)
BO3HUKaOLWMX B Xo4e npo-

dbeccroHanbHoN AeATenbHo- 3awuta no YMeHue Bblbnpatb

CTW; BbIMNOJTHATbL OCHOBHbIE cpencTBa U3amMepeHui,

XUMmn4eckue onepauum no na?opaTop- onpenenaTs MeToAbl

onpeaeneHunio XMMMYeCcKnx Hom pabote M3MEpEeHUii, MorpeLL-

CBOWCTB XMMN4ECKNX HOCTU ’ BawwmTa no nabopatopHon pabote He COOTBETCTBYET He OCBOEHO
SIIeMEHTOB Teme HE 3a4TEHO (HegoOCTaTOYHBIN)
Bnapetb O6yvatowuiics pasobpancs B NpeanoXXeHHON KOH-

HaBblkamMn NPUMeHeHs KPETHOW CUTyauun, CaMOCTOATENbHO PeLLnsT NOCTaB- 3a4TeHO ocBoeHa
OCHOBHbIX 3aKOHOB 11 METO- NEHHYI0 3aa4y Ha OCHOBE MOMYYEHHbIX 3HAHW (NOBBILLEHHBII)
AoB XUMUN; TeopeTn4eCckKnmmn

mMeTogamMmum onncaHma CBOUCTB

NPOCTLIX 1 CNOXHbIX BellecTs | Kec-3ana- CopaeprkaHue peLueHus

Ha OCHOBE 3NEKTPOHHOTO HUA Kenc-3afaHus Obyvarowuincs He pasobpancst B CNOXMBLLENCS CcUTya-

CTPOEHWA VX aTOMOB 1 10~ LMK, He BbISIBUIN MPUYMHBI CIYYMBLLIErocs U He npea- He 3a4TeHo HE OCBOEHO

noxexuns B Neprognyeckomn
cucTeme; HaBblkaMu Npume-
HEHWNsi OCHOBHbIX 3aKOHOB 1
METOJO0B XUMUMU.

JTOXWI BapnaHTOB peLleHnA

(HepocCTaTOYHbIN)
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