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IUTaHUpYEMbIMU pe3ynbTraramMu ocBoeHus OITOIT BO

2. Mecrto auciumuinHabl (Moayis) B ctpykrype OITOIT BO

3. O0beM IUCHUIUIMHBI (MOAYJSI) B 3aYeTHBIX EAMHHIIAX C YKa3aHHEM KOJWYECTBA YacoB,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy o0ydaronuxcs ¢ mpernojaBaTesieM (Mo BUaaM y4eOHbIX 3aHITHIA)
Y Ha CaMOCTOATENIbHYIO paboTy 00yJaromuxcs

4. ConepkaHue TUCHUILIMHBI (MOYJIsl), CTPYKTYPHUPOBAaHHOE IO TeMaM (pasjenaM) ¢ yKazaHUEM
OTBEJIEHHOI'0 Ha HUX KOJMYECTBA aKaJEeMHUECKHUX YacOB U BUJIOB yUEOHBIX 3aHATUI

4.1. CTpyKkTypa U TEMaTUYECKHUH IJIaH KOHTAKTHOH M CaMOCTOSTEIBLHON pabOThl MO ITHUCIUILINHE
(Monynio)

4.2. ConeprkaHue TUCIMIUIUHBI (MOJTYJIS)
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10 TUCIUIUTHHE (MOYJIIO)

6. ®oH/ OLIEHOYHBIX CPEJICTB MO AUCIUIUIMHE (MOIYJIIO)

7. IlepeueHs nuTepaTypbl, HEOOXOIUMOM JIJIsl OCBOCHUSI TUCIUIUIMHBI (MOTYJIS)

8. Ilepeuenp pecypcoB uH(DOpPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetu  "HMHTtepHer",
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9. Metoanueckue ykazaHus Juis 00y4aroIuXcsl 10 OCBOEHUIO JUCIUILIUHBL (MOTYJIs)

10. Ilepeuenr WHGPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIB3YEeMBIX TPU  OCYIIECTBICHUU
00pa3oBaTEeNBHOTO TMpollecca IO TUCHUIUIMHE (MOIYJI0), BKJIIOYAas MEPEYeHb IMPOrPaMMHOTO
obecrieueHrs 1 MHPOPMAITMOHHBIX CITPABOYHBIX CHCTEM (IIPHU HEOOXOAMMOCTH)

11. Onucanue MarepuaJbHO-TEXHUYECKOW 0a3zbl, HEOOXOAMMON JUIsl  OCYILIECTBIECHMS
00pa30BaTeNpHOTrO MpoIlecca Mo TUCIUILINHE (MOIYJIIO)

12. CpencTBa ajantanuy MpenoaBaHus JUCIUTUTHHBI (MOAYIIS) K TOTPEOHOCTAM O0yUJarONIuX s
WHBAJIUIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbS

13. Ilpunoxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB

14. Ilpunoxenue No2. IlepeueHnp nuTepaTypbl, HEOOXOIUMOU ISl OCBOCHUS TUCIUILIMHBI
(Motyis)

15. Ipunoxxenue Ne3. IlepeueHr MHMDOPMALMOHHBIX TEXHOJIOTUN, UCTIONB3YEMBIX AJII OCBOCHHUS
JUCHUIUIMHBL (MOIyJsl), BKJIIOYAsl IE€peueHb HPOrpaMMHOro obOecreueHuss U HHQOPMAaIMOHHBIX
CIPAaBOYHBIX CUCTEM
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1. IlepeyeHb MNJIAHUPYEMBIX Pe3yJbTATOB OO0y4YeHHUS] MO JAUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYeMbIMH pe3yJbTaTamu ocBoenusi OIIOII BO
OOyuawiuiicsi, OCBOMBIIMKA  JUCHUIUIMHY  (MOIYJb), JOJDKEH  00JIafaTh  CIACAYIOIIMMH
KOMIICTCHIIUSIMHU:

Iugp Pacuu¢pposka
KOMIIeTeHIINH npuodperaeMoil KOMIEeTEHIMH
OIIK-1 CrnocobeH pemaTh 3amadyd  NPOo()ECCHOHATBLHON JIESITEIbHOCTH HA OCHOBE

MCIIOJIb30BAHUA TCOPCTUYCCKUX W IMPAKTHYCCKHUX OCHOB CCTCCTBCHHBIX U
TCXHUYCCKHUX HAYK, a TAKXKC MAaTCMAaTHUYCCKOI'0 arrapara

OO0yuaromuiicsi, OCBOMBIIUNA TUCHUTUIUHY (MOAYJIB):

JlokeH 3HATH:

- crnocoObl peuleHus 3afad Npo(ecCHOHANbHON NesATeIbHOCTH HAa OCHOBE HCIIOJIb30BAaHUS
TEOPETHYECKMX M TPAKTHYECKUX OCHOB E€CTECTBEHHBIX M TEXHHYECKMX HayK, a TakKke
MaTEeMaTHYeCKOro anmnapara.

JLlo17keH yMeTh:

- pewarb 3aJaud NPOPECCHOHATBHON JAEATEJIbHOCTH Ha OCHOBE MCIIOJIb30BAHUSA
TEOPETUYECKMX M TPAKTHYECKUX OCHOB E€CTECTBEHHBIX M TEXHHYECKMX HayK, a TakKke
MaTeMaTHYeCKOro anmnaparta.

JlokeH BiIag€eTh:

- crocobaMu pelieHus 3a1ad Mpo(hecCHOHAIBHON JesITeIbHOCTH Ha OCHOBE HMCIIOJIb30BAaHUS
TEOPETUYECKMX M IPAKTUUYECKUX OCHOB €CTECTBEHHBIX M TEXHHYECKHX HayK, a TaKxke
MaTeMaTH4YECKOro anmnapara.

2. Mecto aucuumiannsl (moay.as) B crpykrype OIIOII BO

Jannass gucuumiumHa (MOAyNb) BKJIOYeHa B Omok "lucuuniauHel (Moaynu)' OCHOBHOM
npodeccuoHanbHoM oOpa3oBatenbHoi mporpammbl 08.03.01 "CrpoutensctBo (IIpombinieHHoe U
IpaX/IaHCKOE CTPOUTEILCTBO)" U OTHOCHUTCS K 00si3aTesnibHOM yacTH. OcBauBaeTcst Ha 2 Kypce B 3, 4
ceMecTpax.

3. O0bemM AUCHUILIMHBI (MOAYJIA) B 3a4eTHBIX €JIMHMIAX C YKa3aHHEeM KOJHYecTBa 4acoB,
BBIICJCHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ nmpenoaasarejieM (0 BHIaM y4eOHBIX
3aHSITHIT) M HA CAMOCTOATEJIbLHYIO padoTy 00y4aromuxcs

OO011ast TPyA0EMKOCTh AUCHUIUIMHBI COCTABISAET 6 3a4E€THBIX €IUHMIL Ha 216 yacos.

KonTakTHas padota - 32 yaca, B TOM YuCIIe JISKIUA - 16 gacoB, mpakTudeckue 3aHatus - 0 4acos,
nmabopatopHbie paboThI - 16 4acoB, KOHTPOIb CAMOCTOSATENBbHOM paboThI - 0 Yacos.

CamocrosrenbHas padora - 171 yac.

KonTpons (3a4€t / sx3ameH) - 13 yacos.

dopma NpOMEKYTOYHOT0 KOHTPOJIS IUCHUIUIMHBL: 3K3aMeH B 3 ceMecTpe; 3a4eT B 4 ceMecTpe.

4. CopepxxaHue IMCHHUILIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaMm (paszejaam) c
yYKa3aHHeM OTBeJeHHOI'0 HA HUX KOJIMYeCTBA AKA/IeMHYeCKUX YACOB U BUAOB YUeOHBbIX 3aHATHH
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4.1 CrpykTypa W TeMATHYeCKHMH IUIAH KOHTAKTHOM H CaMOCTOAITEJbHOIl pPadoThl MO
AUCHUILINHE (MOYJIIO)
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1. [Tema 1. Brenenue. IIpenmer u coaepkanue xumMmun | 3 1 0 0 4
2. [Tema 2. OcHOBHBIE 3aKOHBI XUMUU 3 1 0 0 5
3. |Tema 3. CTpoeHue BelecTna 3 1 0 0 10
4. [Tema 4. Xumudeckast CBSI3b 3 1 0 0 10
5. [Tema 5. Xumudeckasi TepMOTMHAMHKA 3 1 0 0 10
6. |Tema 6. PacTBOpHI ¥ TUCTIEPCHBIE CUCTEMBI 3 1 0 2 10
7. [Tema 7. DnekTpoxumus 3 2 0 2 10
8. [Tema 8. Koppo3us u 3aIuTa METJJIOB M CIJIABOB 3 2 0 2 10
9. [Tema 9. Dnektponus 3 2 0 2 10
UTOr0 12 0 8 79
10.|Tema 10. Beenenue. [Ipenmer u 3aga4m SKOJIOTUN 4 0 0 0 10
11 Tema 11. buocdepa Pecypcbr Guocdepsr. 4 0 0 0 10
KpyroBopots! BemiecTB B 6nochepe
12, Tema 12. CtpyKTypa u JUHaAMHMKa pPa3BUTHS 4 0 0 0 12
HKOCHUCTEM
13 Tema 13. 3aKOHOMEpPHOCTH AEUCTBUS 4 1 0 0 12
HKOJIOTHUECKUX (PaKTOPOB HA KUBBIC OpPTraHU3MBI
14, Tema 14. CVprKTypa Y JUHAMHKA YHCICHHOCTH 4 1 0 5 12
MTOMYJISIIIHHA
Tema 15. DnemMeHTh HH)KEHEPHON DKOJIOTHH.
15. {[IpupoJHO-TTPOMBIIITIEHHBIE CUCTEMBI. 4 1 0 2 12
JKoJIorn4YecKre IpoOIeMbl COBPEMEHHOCTH.
Tewma 16. PernamenTarus Bo3zaeiicTBus Ha 6uochepy
16. JKO3alMTHAS TEXHHKA M TEXHONOTHH. MeTto b1 4 1 0 5 12
CHIDKEHHUS XO35IIICTBEHHOTO BO3JICHCTBHS HA
ouochepy
Tema 17. MexlyHapoITHOE COTPYAHUUYECTBO B
17.|o6nactu oxpaHbl Okpyxarorieit cpenapl. Kornenmus | 4 0 0 2 12
YCTONYMBOTO Pa3BUTHSI.
UTOI0 4 8 92
Wrtoro 16 0 16 171

4.2 ConepxxaHue TMCUMILTHHBI (MOTYJIs)
Tema 1. Beenenue. IIpeamer u cogep:kaHue XuMHUH



Tema 1.BBenenue. [Ipeamer u cogepkanue XMMHH.

Jlexuus2y.

Xumus Kak 4acTb ecrtecTBo3HaHus. [Ipenmer xumuu. BemectBo. XUMHUYECKHE MPEBPALLICHUS.
ATOMHO-MOJIEKYJISIpHOE YUeHUE. XUMUUECKHI 3yieMeHT. CBSI3b XUMUU C IPYTUMHU HayKaMU. 3HAYCHUE
XUMHH B OPMUPOBAHUU MBIIIICHUS, B U3yUYECHUU MPUPOJIBI U PA3BUTHH TEXHUKHU.

[IpakTuueckue 3aHATUA2 Y. XHMHYECKHME MpeBpalieHus. ATOMHO-MOJEKYISIPHOE Y4YEHHUE.
XHUMHYECKUH JJIEMEHT.

JlaboparopHas paboTa24. OCHOBHBIE KJIACChl HEOPIraHUYECKUX BEILIECTB.

Tema 2. OcHOBHBIE 3AKOHBI XUMHUH

Jlexuus2y.

CrpoeHue aromMa M CUCTEMAaTHKA XMUMHYECKUX HJIEMEHTOB. OCHOBHBIE MOJIOKEHHUS BOJHOBOM
MexaHuku. BonHoBas ¢yHKIus. ATomMHBIe opOoutanu. KBanToBsie uncna. [lpunmmn dpopMupoBaHus
ANEKTPOHHBIX 000JOYEK aTOMOB: MPHUHIMII MUHUMYMa dHepruw, npuHuun llaynm, npasmno XyHa.
OnexTpoHHbIE (OPMYNBI CTPOCHHSI aTOMOB W uX rpaduueckoe wuzobOpaxkenue. I[lepumommyeckas
cuctema semeHToB J[.M.Menneneesa. Ilepuonnueckuii 3akoH. CTpyKTypa NE€pUOJIUYECKON CUCTEMBI
U €e CBS3b CO CTPOCHHEM aTOMOB. JJIeMeHTHI s-, P- , 0- u f-cemeiicts. [lepuoauueckue CBoicTBa
3JIEMEHTOB: PaJUyC aTOMa, YHEPrUs MOHU3ALMH, CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPULIATEIBLHOCTD,
BAJICHTHOCTH. MI3MEHEHMUSI XUMHUYECKUX CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX COCIMHECHUMN.

Tema 3. CTpoeHue BelecTBa

CtpoeHue aromMa M CUCTEMATHKA XHUMHYECKUX HJIEeMEHTOB. OCHOBHBIE TOJIOKEHHUS BOJHOBOMN
MexaHuku. BonHoBas ¢yHkuus. Atomusle opoutanu. Ksantosbie uncna. [Ipunnun gopmupoBanus
ANEKTPOHHBIX 000JOYEK aTOMOB: MPHUHIUI MUHUMYyMa »Hepruu, npunuun [laymu, mpasuio XyHza.
DOneKTpoHHBbIE (OPMYNBI CTPOCHHS aTOMOB W uX rpaduueckoe wuzoOpaxkenue. I[lepmommyeckas
cuctema siemeHToB J[.M.Menneneesa. Ilepuonnuecknii 3akoH. CTpyKTypa NEpUOIUUYECKON CUCTEMBI
U €e CBS3b CO CTPOCHHEM aTOMOB. JJIEMEHTHI s-, P- , 0- u f-cemeiicts. [lepuoauueckue cBoiicTBa
3JIEMEHTOB: PaJMyC aTOMa, YHEPrUs MOHU3ALMH, CPOJICTBO K 3JEKTPOHY, JIEKTPOOTPULIATEIbHOCTD,
BAJIGHTHOCTH. MI3MEHEHMSI XMMHUYECKUX CBOMCTB XUMHUECKUX PJIEMEHTOB U UX COSIUHEHUH.

Tema 4. Xumnueckasi CBA3b

[IpuyriHa BO3HUKHOBEHUS XMMHUYECKON CBs3U. OCHOBHBIC XapaKTEPUCTHUKA XUMUYECKOW CBS3U:
SHEpPrus W JJIMHA CBA3W. B3auMHOe BIMSHHE aTOMOB B COCIWHEHUU. THIBI XUMHUYECKON CBS3H.
WNonnas cBsa3p. KoBanenTHass cBs3b. JloHOpHO-akuentopHas CBA3b. MeTamuinueckas CBS3b.
Bonoponnas cBsizb. XapakTepHblE CBOWCTBAa BEIIECTB C PA3JIMUHBIMU THUIAMH XUMHUYECKOW CBS3H.
Meton BaneHTHBIX cBs3eil. HaceimaemocTs KkoBajeHTHOM cBsizu. CmocoObl  MEpeKphIBaHUS
AJIEKTPOHHBIX O0JaKOB MpH OOpa30BaHUU KOBAJEHTHOM CBS3M G- U T CBsI3M. HampaBieHHOCTh
KOBAJIGHTHOW CBsi3U. ['mOpuau3aius aTOMHBIX OpOWTaJIe W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
Meton MonekynspHblXx opOutaneil. OcHOBHBIE TMOJOKeHUS. CBS3BIBAIOUINE W  PaA3PBIXJISIONINE
MOJIeKYJIsIpHbIe opOuTanu. Jluarpammbel 00pazoBaHus MOJEKyN. BrnusHue xapaktepa pacrnpeneneHus
ANEKTPOHOB TIO MOJEKYISAPHBIMOPOUTANSIM Ha TMOPSJIOK, SHEPTUIO, [UIMHY CBS3M U MarHUTHBIC
CBOMCTBA JBYXaTOMHBIX MOJIEKY.

Tema 5. XumMnueckasi TepMOJIMHAMHUKA

OCHOBHBIE TIOHATHSI TEPMOJIUHAMHUKN. DYHKIIMH COCTOSHMS U (YHKIIUU Tporiecca. BHyTpeHHss
SHEPTHsI, DHTAIBMUS, TerioTa, padorta. [lepBeIii 3aKOH TEPMOAWHAMUKH M €r0 TPUMEHEHHE K
aanabaTHBIM, W30TEPMHBIM, U30XOPHBIM M M300apHBIM TporeccaM. TemIoeMKoCTb. TepMoXumus u
SHEPTeTUKAa XWMHYECKHX IIPOIECCOB, TEIUIOBbIe 3(P(HEKTh XUMUYECKUX peakiuii. CTaHgapTHBIE
SHTANBIIMKM OOpa30BaHMsI W CTOpaHUs BellecTB. 3akoH ['ecca M cluencTBHsl W3 Hero. BeruucieHue



TeroBbIX d(dexToB. CaMOnpon3BOIbHbBIE U HECAMOIIPOU3BOJBHBIE MpOLECChl. TepMoanHaMuyecKas
BEpPOATHOCTh. CTaTHYECKOE HCTOJIKOBAHUE BTOPOIrO 3aKOHA TEPMOJMHAMHUKU. DHTPONMS Kak Mepa
BEPOATHOCTH. V3MEHEHME B HM30JIMPOBAHHOW CUCTEME KaK KPUTEPHUM HAIPABIEHHOCTU Ipoliecca.
Bbruncnenue u3MeHEHUs SHTpONMM B pa3nuuHblx npoueccax. I[locrymar Ilnanka. CranpaptHas
sHTpomnus BemecTBa. CBOOOAHAs 3HEPrusl MpH MOCTOSIHHOM JaBiieHuM (3Heprusi I'mbOca) xak mepa
paboTOCIOCOOHOCTH CUCTEMbl M KakK KpUTEpHH HaIlpaBlIeHUs IIpolecca. OHTAIbIMUNUHBIA U
SHTPONUIHBIA (akTopel TpoTeKaHus mnpoueccoB. CranmaptHas sHeprus ['mb6ca obpazoBanus
XUMHUYECKUX COCIMHEHHUN U €€ UCII0JIb30BAHNE B pacyeTax.

Tema 6. PacTBopbI U AUCHIEPCHBIE CHCTEMbI

Hucnepchas cucrema. JlucnepcronHas cpena u aucnepcHas (asa. Kiaccudukanus qucrnepcHbIx
CUCTEM I10 CTENEHU TUCIEPCHOCTH: UCTUHHBIE PACTBOPBI, KOJUIOMIHBIE pacTBOPHI, IpyOoIUCIIEPCHBIE
cucTeMbl. ['OMOTeHHBIE M TeTeporeHHble cuctembl. Kiaccudukanus KOJJIOWAHBIX CHCTEM M HX
cBoricTBa. O0mas xapakrepuctuka pacTBopoB. CriocoObl BBIpaXKEHHS COCTaBa pacTBOpa. PacTBOpbI
HERJIEKTPOJIUTOB U AJIEKTPOIUTOB. CHIIbHBIE U cladble 3JIEKTPOIUTHl. AKTUBHOCTh M KO3(ULIHEHT
aKTUBHOCTH.  B3aumoneiicTBue  MEXIy  pacTBOPUTENEM UM PAaCTBOPEHHBIM  BEIIECTBOM.
Tepmonunamuyeckue cBoiicTBa pacTBOpoB. OcoOEHHOCTH BOJIBI Kak pacTBoputens. Bomopomublit
nokaszatenb cpenapl. MoHHble peakuuu B pactBopax. ['maponu3 coneil. Koncranta u creneHb
ruzapoau3sa. Jucconuanys KOMIJIEKCHBIX COETUHEHUH.

Tema 7. DnexkTpoxumus

DJNEeKTPOAHBIC TOTCHIMAIBI M TajJbBAaHUUYECKHE 3JEMEHTHI. JIBOMHOW SIEKTPUYECKUU CIIOW U
3JIEKTPOJIHBIE MMOTECHIMAIBL. Y paBHeHUEe HepHceTa. ["aibBaHUUECKUIA 3JIEMEHT U €0 3JIEKTPOIBUKYILAS
cuna. TepMoamHaMuKa TajlbBaHUYECKOTO 3jeMeHTa. CTaHAAapTHBIA BOJOPOAHBIM 3JIEKTPOI U P
HaIpsSOHKEHUH METAJUIOB. DJIEKTPOXMMUYECKHE CUCTEMbl. XHWMHUYECKHE HCTOYHUKH TOKA. THIIbI
raJlbBaHUYECKUX AJIEMEHTOB.

Tema 8. Koppo3usi 1 3a1MTa METAJVIOB U CIJIABOB

OcCHOBHbIE BUJIbI KOPpO3UHM. XHUMHYECKas KOppO3Us. ODIJIEKTPOXUMHUYECKAs KOpPPO3US.
Kucnoponnas u Bogopoanas nenosnspusanus. Kopposus noj nefictBueM Omykaaromux Tokos. O6mue
U JIOKaJbHbIE BUJBI KOPPO3UU. MeTo/bl 3alIUThl METANIOB OT KOPPO3UU: JIETHPOBAHUE, 3alllUTHBIE
MOKPBITHUS, AIEKTPOXUMHUYECKas 3aiuTa. M3MeHeHne CBOWCTB KOPPO3MOHHOW cpeabl. MHrubuTtopsl
KOppO3HH.

Tema 9. JaexTposan3

Onexrponus. Ilorenuman pasnoxenud. [lepenanpsbxenue. IlocnenoBaTenbHOCTh 3JIEKTPOIHBIX
IIPOLIECCOB. JJIEKTPOJIM3 C PAaCTBOPUMBIMU M HEPACTBOPHUMBIMM 3JIEKTpoaaMu. 3akoHsl dDapasnes.
Beixog nmo Toky. IlpuMeHeHue >neKTpoin3a B Pa3iMUYHBIX OTPACISAX HApOAHOrO XO3sMCTBa I
BOCCTAHOBJICHHSI TEXHUKHU U TEXHOJIOTUHU B TEXHOC(EPHOI cperie.

Tema 10. BBenenue. [Ipeamer u 3agaum 3K0J10ruun

Bonopon. OcobenHocTr BOIOPOJIa U €T0 MECTO B MEPUOANYECKOM cucTeme. PacripocTpaHeHHOCTh
Ha 3emile U B KOCMHUYEeCKOM mpocTpaHcTBe. M3oTonbl Bogopona. CTpoeHue, CBOMNCTBA U MOIY4YEHUE
npoctoro BemiectBa. CoeTMHEHNs BOIOPO/Ia - THAPHIBL, UX Kiaccuukanus u cBoiictea. [Ipumenenune
BOZOpOJA U ruaApuaoB. IlepcriekTuBBI IPUMEHEHNS BOJOPOa B SHEPIETUKE U TPAHCIIOPTE.

["anorensl. OOmIas XapakTEpPUCTHKA HJIEMEHTOB. DJIEMEHTHI TUITMUECKUE U TIOJHbIE HJIEKTPOHHBIE
aHaJIOTH.

®dTop, ero ocoboe Mecto cpenu rajgoreHoB. OOpazoBaHME MOJIEKYJbl IMPOCTOrO BEIIECTBA MO
metony BC um MO. CsolictBa ¢TOpa, NPUUYMHBI €r0 BBICOKOM PEAKIIMOHHON CIIOCOOHOCTH.
Coenunenus ¢ropa - GTOPOBOAOPO/, TIABHKOBAsI KUCIOTA, PTOPUIIBI - UX cBoMcTBa. [lomyueHue u
npuMeHeHue (Topa 1 ero CoeTMHEHUH.



Xiop, OpoM, HOJ - SJIEKTPOHHOE CTPOCHHWE aTOMOB W CBOWCTBa 3JIEMEHTOB. HaxoxiaeHue B
npupoae. CTpoeHue 1 CBONCTBA IPOCTHIX BEIIECTB, U3MEHEHUE OKUCIUTEIBHON U BOCCTAHOBUTEIBHON
CIIOCOOHOCTH, JMCIPIOPLMOHMPOBAaHUE B BOJE M UIeoyax. B3aummozeiicTBue TrajlloreHOB C
BOJOPOJOM, TEPMOAMHAMUYECKAs YCTOMYMBOCTH M CBOWCTBAa TIa3000pa3HbIX TaJIOI€HOBOIOPOIOB.
['anmoreHoBOIOpO/IHBIE  KUCJIOTBI, KX CHJIA U OKUCIHMTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA.
I"anoreHupl: 3aKOHOMEPHOCTH H3MEHEHMsI MX CBOMCTB IO IepuojaMm, IpylmaM U ceMelcTBam
51eMeHTOB. COeIMHEHUs] B IOJOXHUTEIbHBIX CTEHECHSX OKUCIEHUS (OKCHJbl, KUCIOTHI U COJH), U
TEPMOJIMHAMHMYECKAs] YCTOHYMBOCTb, OCHOBHO-KHMCJIOTHBIE U OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE
cBOMCTBa. MeXrajoreHHble COEIUHEHUS, UX THIPOJIU3.

Tema 11. Buocgepa Pecypcesl 6mocdepbl. Kpyrosoporsl BemecTs B 6nocdepe

p-anementsl VI rpynnsl. OOmas XapakTepUCTUKA AJIEMEHTOB. DJIEKTPOHHOE CTPOEHHME aTOMOB,
3JIEMEHTHI TUITNYECKUE U ITOJIHBIE 3JIEKTPOHHBIE aHAIOTH. 3aKOHOMEPHOE U3MEHEHUE CBOWCTB.

Kucnopon. Crpoenue atoma u Moisiekynsl O2. PacripocTpaHeHHOCTb, MPUPOJHBIE COECIUHEHUS,
IIOJTyYeHHE, OKUCIIUTENIbHAS aKTUBHOCTb, IPUMEHEHUe Kuciaopoja. O30H: oOpa3oBaHUE U CTPOCHUE
MOJIEKYJIbl ¢ no3uiuii Mmerona BC, nonydenue, okuciauTeNbHas akTUBHOCTh, IpuMeHeHue. [1pobaembl
O30HOBOro CIlIOSI B JKU3HEAEATENBHOCTH 4YelloBeka. llepokcua Bomopoaa: CTpOEHHE MOJEKYIbl,
CBOWCTBa, [IOJy4eHHe, NpuMeHenue. [lepokcuabl, Haanepokcuabl, 030HU b1 [Ipumenenue.

Cepa, cenen, Temnyp, nogonuit. [lpupoausie coennnenus. CoctaB U CTPOEHUE MTPOCTHIX BEILLECTB.
Amnorponusi  cepbl.  OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIE  CBOWCTBA  IMPOCTBIX  BELIECTB,
B3aMMO/JICIICTBUE C BOAOW, KUCIOTaMM M LiejiouaMu. B3aumojeicTBue cepbl, celeHa U Teilypa ¢
BOJIOPOJIOM, COIIOCTAaBIIGHUE CTPOCHUS M CBOMCTB XaJubKOreHHNOB. CynabpHUAbBl METaIoB:
KJaccu(uKalus o OTHOUIEHUIO K KUCIOTaM U Boze, ruaposns. Cynb(oaHruapuabl, cyib()OKUCIOTH
u cynbdoconu. CynbhaHbl ¥ MOIUCYTbYUIBL.

Tema 12. CTpyKTYypa U AUHAMHMKA PA3BUTHS IKOCHCTEM

OJEeKTpPOHHOE CTPOEHHE aTOMOB M 0OIIas XapaKTepUCTHKa CBOWCTB. A30T. Haxoxnenue B
IIPUPOJIe, MOJIyYeHHE U CBOWCTBA IPOCTOrO BellecTBa. TepMoIMHAMUKA M KHHETHKA B3aUMOJIEHCTBUS
azoTa ¢ BojpopoaoM. CTpoeHHE MOJEKyJbl aMMHakKa, €ro CBONCTBAa B JKHUJIKOM, I'a3000pa3HOM U
pPacTBOPEHHOM COCTOSTHUSIX. [ MIPOKCHA aMMOHHS M COJM aMMOHHS. AMMHHOKHCIOTHL. HUTpHIBL,
amMHIbl 1 UMHJIBL. [ MIpa3suH U THAPOKCHIIAMUH: COCTaB U CTPOSHHE MOJIEKYJI, CBOMCTBA.

Oxkcuapl a30Ta: COCTaB U CTPOCHHUE MOJIEKYJ, MOJIyUeHHUE U CBOWCTBA. A30THCTasl KMCIOTa U €€
COJM HUTPUTHI, UX IOJIy4Y€HHE U CBOMCTBA, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHAS JIBONCTBEHHOCTH.
A30THas KHCIOTAa: TIOIYy4E€HHE, OKUCIUTENIbHBIE CBOICTBA, B3aMMOJEHCTBHE C MeETaUIaMU U
Hemetaiamu. Llapckast Bonka. Hutpatsl, ux kiaccuukanus 1o npoykraM TepMOin3a.

A30THCTOBOJIOPOZIHAS KUCIOTa M ee coiu (a3uabl). IIpumeHeHue a3oTa W ero BaKHEUIIMX
COEIMHEHMH. A30THBIE y100OpEHUSI.

®ochop. Haxoxnenue B mpupoze. I[lomydenuwe, ammorponHbie MoIu(HUKAUA U CBOMCTBA
npocroro BeulectBa. @ochuH, ero nosydeHue U cBoicTra, nudocouH, Gochuasl meramioB. OKCuabI
¢docdopa: mosydyeHue, cocraB MOJEKyJ, OTHoueHHe K Boje. PocdopHoBaTuctas, dpocpopucras u
¢dochopHbIe KHUCIOTHI (COCTaB M CTPOCHHE MOJIEKYJ, IOJIyde€HHe, AMCCOLMAIUS, OKUCIUTEIhHO-
BOCCTAHOBUTENIbHBIE CBoMWcTBa) M uMx conu. Coeaunenue ¢ocdopa c ramoreHamu. lIpumeHnenue
docdopa u ero Baxxkneimux coenuHenuid. ocopHeie y1o0peHus.

Mpibsk, cypbMma, BucMyT. Haxoxnenue B npupoze. [lonyuenue, cBoiicTBa MpOCTHIX BEIIECTB.
Bomopoansie coenunenus, X CpaBHEHHUE C BOJIOPOTIHBIMU COCTUHEHUAMU a30oTa U pocdopa. Okcupl,
TUAPOKCUABI (KHCIOTHI M OCHOBAaHHSA) M COJIM MBIIIbAKA, CYypbMBl W BHUCMyTa BC.0. +3,+5.
3aKOHOMEPHOCTH U3MEHEHHS NX OCHOBHO-KUCIIOTHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB.

Tema 13. 3akoHOMepHOCTH el CTBUS IKOJIOTHYeCKUX (GAaKTOPOB HA KUBbIE OPraHU3MbI



DONEKTPOHHOE CTpPOEHHE AaTOMOB, OOlm[as XapaKTepUCTHKa 3JEMEHTOB, 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB.

Yrnepon. Haxoxxnenue B mpupoje, aUIOTPOINHs MPOCTOTO BemiecTBa (anmas, rpadur, KapOuH,
¢dymnepeH), ux crpoeHue u cBoiictBa. KapOuasl merammoB. Oxcupn yriepona (II), momyuenwue,
CTpOCHHE MOJIEKYIbI, cBolicTBa. KapOonmisl MetammioB. Okcun yriepoaa (IV), momyuenue, crpoeHue
MOJIEKYJbl, CBOWCTBA. YTrojpHas KuCIOTa U ee cond. lluaHucroBomopoaHasi, LMaHOBas,
POJIAHUCTOBOJOPOIHASL KUCIOTHI M uX coiu. CoeluMHEHHUs Yyriepoja ¢ Cepoll U TaJoreHamH.
[Ipumenenue yriepoja u ero BaKHEUIIINX COCTMHEHUN.

Kpemuuii. Haxoxxaenue B mpupojie, NoJIydeHHUe U CBOMCTBA MPOCTOro BemecTBa. OKCUa KpeMHUs
(IV), ero amnorpomnHbie MOTU(MUKAIMH, B3aUMOJCHCTBHE C KUCIOTaMH M Iejoyamu. KpemHHeBbie
KUCJIOTHI, cuiukarenb. [lpocteie cunmkarbl, crekina. CIlOkKHBIE MPUPOJHBIE  CUIIMKATHI,
amomocwiukaTtel. [leonuTel. CoequHEHHsT KpPEMHMsSI C BOJOPOAOM (CHJIaHBI), € MeTalJlaMHu
(cumutuapl), ¢ yraepoaoM (kapObopyHp), ¢ ramoreHamu. [IpuMeHEHHe KpeMHHUS W ero BaKHEHIIMX
COCTUHEHUH.

Tema 14. CTpyKTypa H AUHAMHUKA YHCJICHHOCTH MOy M

DNEKTPOHHOE CTPOCHHE aTOMOB, 00Iasi XapaKTePUCTUKA 3JIEMEHTOB, 3aKOHOMEPHOE M3MEHEHUE
CBOMCTB.

bop. TlonydeHnue, cTpoeHHE M CBOMCTBA MPOCTOrO BEUIECTBA. B3auMoIeiCTBHE € KHUCIOTaMH,
1ieJlo4aMd U aKTUBHBIMU MeTayulaMud. CoequHeHHus ¢ BOAOpoJoM (OopaHbl): HUX IMOJIyY€HUE U
cBoiicTBa. MocTuKOBBIE CBsi3U B nubOopane. bopumel. Oxcum Gopa, OOpHBIE KHCIOTHI, OOpaThI.
Coenunenus Oopa c rajJioreHamu, cepoi, a3oroM. bopooprannueckue coeaunenus. [Ipumenenne 6opa
U €r0 BaKHEUIINX COeIUHEHUH.

AmomuHuii. PacipoctpaHeHHOCTh B MpUpPO/JIE, MONTYYeHHE, CBOMCTBA. B3anmoneiicTBie ¢ BOaOH,
KHCIOTaMd ©  1ienodamMu. OKCHI U TUAPOKCU] aJTIOMUHUS, ATIOMHUHATBI, COJM AaTIOMHUHUSL.
[IprMeneHne aTFOMUHUSA U €ro BaXKHEHUIINX COCIUHEHUM.

Tema 15. DiemMeHTbl HHKeHepHOH 3Ko0JIOrHMU. [IpUPOAHO-IPOMBINLICHHbIE CHCTEMBI.
JKO0JIOTHYEeCKHUE NP001eMbl COBPEeMEHHOCTH.

OOmass XapakTepuUCTHUKa S-3JIEMEHTOB: JJICKTPOHHOE CTPOCHHE aTOMOB, 3aKOHOMEPHOE
W3MEHEHNE CBOMCTB B MOATPYIIMax.

DneMeHThl TiepBOM Tpynmbl. HaxoxjaeHue B mpupoje, MOJTydyeHHWE MPOCTHIX BEIIECTB, HX
OTHOLIEHUE K HEMeTayulaM, BoJe, Kuciaotam. OKCHAbI, NEPOKCHUbI, TUAPOKCUABI, conu. [lomydenue
TUAPOKCH/IA HATpUs M KaJbLUUHUPOBAHHOM cojabl. [IpuMeHeHHe IIEeNOYHBIX METauIOB M UX
BOKHENIIUX COCAUHEHUMN.

OneMeHTbl BTOpoW rpynnbl. HaxoxkaeHwe B mnpupoje, MONYYEHUE MPOCTHIX BELIECTB, HX
B3alMO/ICICTBIE C HEMETAJUIAMM, BOJOW, KHCIOTaMU M Ieiaoyamu. Heramienas u rameHas U3BECTb.
’KecTkoCTh MPUPOIHBIX BOJI, METOJIBI YCTPAHEHUS KECTKOCTH.

Tema 16. Pernamenranusi Bo3aeiicTBust Ha 6mocdepy IKo3alMTHASI TEXHUKA U T€XHOJIOTHH.
MeToabl CHHKEHUS X03HCTBEHHOI0 BO3/eiicTBUS Ha Ouochepy

Oo6mas xapaktepuctuka d-snemeHToB. [lonokeHHEe B MEPUOAUYECKON CHUCTEME, IIEKTPOHHOE
CTPOEHHE aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOWCTB: paguyC aTOMOB, DHEPruil HMOHU3ALINH,
CTENEHEH OKHUCJIEHUS, UX COMOCTAaBJICHUE CO CBOWMCTBAMH p-31eMeHTOB. lIpupoansie coeanHeHwus,
KJIACCUYECKHEe M COBPEMEHHbIE crocoObl mx 00paboTku. CrnocoOwl ux paduaupoBanus. dusnko-
XMMHUYECKHE CBOWMCTBA MPOCTHIX BEUIECTB: OTHOLIEHHE K HEMeTajulaM, BOJE, KMCIOTaM M HIesiouam,
MOJIOKEHUE B PSAY HAINpsOKEHUM, TeMmrepaTypsl IUIaBleHus, TBEpAOCTh. Kiaccudukaius MeTapios.
OO0mue 3aKOHOMEPHOCTH HU3MEHEHHUS OCHOBHO-KHCIOTHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB COE€NMHEHNN d-3JIEMEHTOB.



[Toarpynna ckangus. Oco0oe NOJOXKEHME CKaHAMA W €ro aHajoroB cpeaud d-31eMeHTOB.
PenxozemenbHble 31eMeHTHl. HaxoxaeHue B IpUpPOAE, IMONTYYEHHE, CBOWCTBA IMPOCTBIX BELIECTB.
CaoiicTBa OKCHI0B U ruapokcuioB. CocTaB U cBoiicTBa cojeil. [I[pumeHeHne MeTanios.

[Toarpynna tutaHa. DJEKTPOHHOE CTPOEHUE aTOMOB, MU WX BO3MOJKHBIE CTEHNEHU OKHCIICHUS.
Haxoxxnenue B mpupozie U NOJy4YeHUuEe THUTaHa, IUpKOHMA, raduus. [lonepeyHoe ceueHue TEmIOBBIX
HeiitpoHoB. [IpoGnema pasneneHuss HUPKOHUS U ragHus, cnocoObl e€ pemeHus. CBONHCTBA MPOCTHIX
BEIIECTB, IOJIOKEHUE B pAAYy HANpsDKEHUs, NUPO(OPHOCTh, B3aUMOJAEHCTBHE C KUCIOTAMU U
menoyamu. COEIMHEHUS: OKCUIbI, THAPOKCUIbI, COJHM, TaJOTE€HM[bl, KapOH[bl, KOMILUICKCHbIE
COEIMHEHUS, UX CBOMCTBA.

Tema 17. MexnayHapoaHoe COTPYAHMYECTBO B 00JIaCTH OXPaHbI OKpY:Kawuieil cpeabl.
Konuenuus ycTroi4nBoro pasputusi.

JlantaHouasl M MX Jel€HME Ha JBa MojaceMelicTtBa. Haxoxaenue B mnpupoae, MpoOieMbl
IoJIyueHus1 U pasaeneHusa. CBOMCTBAa NPOCTHIX BELIECTB, OKCUIOB M THUIPOKCHUIOB, THIIBI COJIEH.
ITpumeHeHne. AKTHHOHUBI, UX CXOJCTBO C JIaHTaHOMJAMH U d-3JIeMEeHTaMM. YpaH: HaXxoKIEHUE B
IPUPOJIE, MOJyYeHHE, COBPEMEHHBIE CIOCOOBI pa3/esieHHs] U30TONOB ypaHa. YCTOMUYUBBIE CTENEHU
okucieHus. CBOWCTBAa MPOCTOTO BEIIECTBA, OKCHJIOB, THAPOKCUAOB, cojeid. IIpumeHenue ypana B
aToMHOM »sHepreTtuke. [IpuHUIMD JelicTBUS aTOMHOro peakropa. MCKycCTBEHHbIE 3JIEMEHTBHI -
aktuHOM Ibl. [losydueHue u npuMeHeHue.

5. IlepeyeHbp y4eOHO-MeTOAMYECKOr0 oOOeclmeYeHHs] ISl CAMOCTOSATEJbHOH pPadoThl
o0y4aromuxcs Mo IMCHUILIHHE (MOYJI10)

CamocrosiTenpHas padoTa OOYyYarOUIMXCSl BBIMOIHSAETCS IO 3aJaHUI0 M TPH METOJUYECKOM
PYKOBOJICTBE IpenojaBaTelisi, HO 0e3 ero HemocpeacTBeHHOro ydactus. CamocTosTenbHas pabora
MOJIPA3/eNsIeTCsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayAMTOPHBIX 3aHATUSX M HA BHEAYJUTOPHYIO
caMocTosTeNbHYI0 paboTy. CamocTosTenbHas paboTa OOy4yaroIMXCs BKIIOYACT KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTAEIbHBIX TeM (pa3lenoB) IUCUUIUIMHBL, TaK W MPOpabOTKYy TeM
(pa3nenoB), ocBaMBAaeMbIX BO BpeMsl ayIUTOpPHOH paboTbl. Bo BpeMs caMocTosTeabHON padoThI
oOyyaroluecss YUTalOT W KOHCIEKTUPYIOT Y4YeOHYI0, HAay4YHYI0 M CIpPaBOYHYIO JIUTEparypy,
BBITNIOJHAIOT 3aJaHMsl, HallpaBJICHHbIE Ha 3aKpeIJICHHE 3HaHUM M OTpabOTKy YMEHUH M HAaBBIKOB,
TOTOBSITCS K TEKYILLIEMY U TPOMEXKYTOUHOMY KOHTPOJIIO MO AUCLHUILIUHE.

Opranuzanys CcaMOCTOATEIbHOW paboThl OOy4arolUXCsl PerjJaMeHTUPYETCS HOPMAaTHBHBIMU
JOKYMEHTaMH, Yy4eOHO-METOAMYECKOW JUTEepaTypoll M  BIIEKTPOHHBIMH  00pa30BaTEbHBIMU
pecypcamu, BKJIIOYAs:

[Topsimok opraHu3anyy U OCYLIECTBICHHUS 00pa3oBaTeIbHOM JAESATEILHOCTH MO0 00pa3oBaTeIbHBIM
nporpaMMaM BBICHIET0 00pa3oBaHHs - MporpamMmaM OakajaBpuara, MpOrpaMMaM CIEHUAINTETa,
IporpaMMaM Maructpatypsl (yTBEep)KJIeH MmpukazoM MuHucrepctBa o0pa3oBaHUS M HayKu
Poccuiickoit ®eneparuu ot S anpens 2017 roga Ne301)

[Tucemo MunucrepctBa obpazoBanusi Poccuiickoit @eneparuun Nel4-55-996un/15 ot 27 Hos10ps
2002 r. "O0 akTUBHM3AI[UN CAMOCTOSATEIbHON PaOOTHI CTYJEHTOB BBICIINX Y4€OHBIX 3aBeieHui"

VYcraB  QenepanbHOrO rocyapCTBEHHOTO aBTOHOMHOIO — 0Opa30BaTEIbHOTO  YUPEKIECHUS
"Kazanckuit (IIpuBomkckuit) penepanbhblii yauBepcutet"

[IpaBuna  BHyTpeHHero pacmnopsiaka (eaepaJbHOrO0  roCyJapCTBEHHOIO  aBTOHOMHOI'O
00pa30oBaTENBbHOIO  YUPEXAEHUS  BBICHIErO  IpodeccHoHambHOro  obpazoBanus  "KazaHckuit
(ITpuBomxkckuii) dhenepanbHbI yHUBEPCUTET"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBomxckoro) dhenepaabHOro yHUBEpCUTETA

6. @OHJ OLIEHOYHBIX CPEACTB MO0 JUCUMUILIMHE (MOIYJII0)



@OHJ OLEHOYHBIX CPEACTB IO IUCHMIUIMHE (MOAYNIO) BKIIOYAET OLIEHOYHBIE MaTepHalbl,
HaIIpaBJICHHBIC HA IPOBEPKY OCBOCHMS KOMIIETEHIIUN, B TOM YMCJIC 3HAHUM, YMEHUN U HaBBIKOB. DOHJ
OLIEHOYHBIX CPEJICTB BKJIOYAET OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIA U OICHOYHBIE CPEICTBA
IIPOMEKYTOUYHOM aTTECTALUU.

B (onze o1eHOYHBIX CPEICTB CONEPKUTCA CIeAyIomast nH(HOpMAIHsL:

— COOTBETCTBME KOMIIETEHIIMH IUIAHUPYEMBbIM pe3yjbTaraM oOOy4eHUs IO JAUCLUIUIMHE
(Monyi0);

— MHaukaTopsl OLleHUBAHUS CPOPMHUPOBAHHOCTU KOMIIETEHLIUH;

— MEXaHMU3M (pOpMHUPOBaHMSI OLIEHKH [0 JUCLHUIUINHE (MOYJIIO);

— OINHKCaHHWE TOpAJKAa NPUMEHEHHS M TPOLEAYpPhl OLEHMBAHUS JUII KaXIOr0 OLIEHOYHOTO
CpEICTBa;

— KPUTEPUHU OLEHUBAHUS JJIS1 KQKJJOTO OLIEHOYHOTO CPEJ/ICTBA;

— COJZiep)KaHUE OLIEHOYHBIX CPEJICTB, BKJIIOYAs TPeOOBaHUS, MPENbSBISIEMbIE K JIEHCTBHUIM
o0yyaromuxcs, AEMOHCTPUPYEMBIM Pe3yJIbTaTaM, 3aaHUs PA3IUYHBIX THUIIOB.

@DOoH/1 OLIEHOUYHBIX CPEJICTB 110 TUCHMILIMHE HaxoauTcs B [Ipunoxenun 1 k nporpaMmMe IuCHUILTUHbBI
(Momymio).

7. IlepeveHnb JuTEPATYPbl, HEOOXOAMMOI IS OCBOCHHS JUCHUIIIMHBI (MOXYJIA)

OcBocHHE TUCIUIUTMHBI (MOMYJSI) MPEAINOIaraeT U3ydeHue ydeOHoW nuTepaTtypsl. Jlureparypa
MOJKET OBITh JIOCTYITHA O0YUYaIOIUMCS B OJTHOM U3 JIBYX BapHaHTOB (JIOO B 000WX U3 HHX):

- B DIJIEKTPOHHOM BHJE - dYepe3 DIEKTPOHHbIE OHOIMOTEYHBIE CHCTEMBbl Ha OCHOBAaHHUH
3axnmoueHHbIX KOV noroBopos ¢ npaBoobiagaTensiMu U npenocTtaBieHHbIX JoctynoB HUHU KOV,

- B [IYaTHOM BHUJE - B PoHae Onbnuorekn Habepe:xHOUeTHUHCKOTO HHCTUTYTA (punana) KOVY.
OOyuaronyecss HoJay4yaroT Y4eOHYIO JMTEparypy Ha aOOHEMEHTe IO YMTaTelIbCKUM OujieTaM B
COOTBETCTBHUHM C IPAaBUIIAMU MOJIb30BaHUS OUOIUOTEKOM.

DJEeKTPOHHBIE U3/IaHUs OCTYIHbI IUCTAHLIMOHHO U3 JII000W TOUKU IIPU BBEJICHUH 00YyYaroLIMMCs
CBOETO JIOTMHA W MapoJii OT JIMYHOTrO KabuHeTa B cucreMe "OnekTpoHHbIM yHuBepcuter'. Ilpu
WCIOJIb30BAaHNN TI€YATHBIX HM3JaHUM OMOIMOTEeYHBIH (OHJ JOKEH ObITh YKOMIUIEKTOBAaH HMMHU M3
pacuera He MeHee 0,25 rKk3eMIuIsipa KaXa0ro U3 U3JaHui IMTepaTypbl Ha KakJ0ro o0y4aroerocs us3
YHCIa JIUII, OJHOBPEMEHHO OCBAWBAIOIINX JaHHYIO JUCIUIUINHY.

[lepedenn yueOHOM TUTEpATypPhl, HEOOXOIUMOM JJIs1 OCBOSHUS TUCIUTITUHBI (MOAYJIsS), HAXOIUTCS
B IIpunoxenun 2 k paboueil mporpamMme AUCHUIUIMHBL. OH MOJJIEKUT OOHOBJICHUIO TP U3MEHEHUU
yciaoBuit  oroBopoB KOV ¢ mpaBooOmagarensiMu 3J€KTPOHHBIX H3JaHUA W TP M3MEHEHUU
KOMILIEKTOBaHUs poH0B 6ubnuoTekn HabepexxHouenHuHckoro HHCTUTYTA (punnana) KOY.

8. IlepeueHbp pecypcoB HHPOPMANMOHHO-TEICKOMMYHUKAIMOHHOH ceTn ''WHTepHer",
HeO0OXOIMMBIX /IJIsl 0CBOEHUS THCIUIIIMHBI (MOTYJI5)

denepanbHas ciryx0a 1Mo Haa30py B cepe MpUpoa0moIp30Banus - hitps://rpn.gov.ru/

denepanbHas ciryx0a 1Mo Haa30py B cepe MpUpoI0IoIp30Banus - hitps://rpn.gov.ru/

Xumudeckuit moptain Nel - https://chem.ru/

Xumngeckuit moptan Nel - https://chem.ru/

Oko Tarapcran - 1. http://eco.tatarstan.ru/

DKOJIOTHSI TPOU3BOACTBA HAYYHO-IIPAKTUUECKHIA TTopTa - https://www.ecoindustry.ru/

9. MeroauyecKkue yKazaHus il 00y4al0IUXCH 110 OCBOCHUIO JUCUMILIMHBI (MOXYJIs)

Buna pador MeToanuyeckne peKOMeH1alumn

JEKIUU Metoauueckue pekomeHaauuu. JISKIKu oTpaxatoT pyHIaMeHTaIbHbIE U
NPUKJIAJHBIE OCHOBBI Y4eOHOW AUCHUIUIMHBL. [lo3TOMY K HUM Hal0 0c000
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Bua pador

MeToan4yeckne peKOMeH AU

oOpamniath BHUMaHKe Ha TITy00KOe TTOHUMaHHEe PacCMaTPHUBAEMBIX BOIIPOCOB
KOKIO0U JIeKIuH. JISKIuu 1aloT HanpaBJIeHUE IS PeHICHHS TaO0OPATOPHBIX U
NPaKTUYECKHX 3aJ1a4 M3ydaeMoro Kypca. [loHnMas cogeprkanue paccMaTpUBaeMBbIX
BOIIPOCOB MOAYJISI Kypca HaJl0 3alIOMHUTh OCHOBHBIC MTOHATHS ,0NPEICIICHUS U
TEPMUHBI.

[Tpr HEOOXOIMMOCTH 3aHIATHE MOKET TIPOBEACHO TIPH MTOMOIIH TACTAHITHOHHBIX
TexHoJIOrHi Ha matdopme MicrosoftTeams

nabopaTopHbIE
paboThI

Meroanueckue pekomenaanun.Pabora Ha 1a00paTOPHBIX 3aHATHAX IPEIIOIaraeT
AKTHBHOE y4aCTHE B OCYXX/ICHHU BBIJIBUHYTHIX B paMKaX TeM BOIPOCOB. JIJist
HOATOTOBKH K 3aHATHSIM PEKOMEHIyeTCsl 0OpaIliaTh BHUMaHUE Ha MPOOJIEMHBIE
BOIIPOCHI, 3aTPAarnBacMble MPEIOAaBaTeIeM B JIEKIHH, H TPYIIITHPOBATH
uH(OPMAIHMIO BOKPYT HUX.JKeaTelbHO BBIICIATh B HCIIOIB3YEMOM JINTEPATYPE
IIOCTaHOBKH BOIIPOCOB, HA KOTOPBIC Pa3HBIMU aBTOPaM MOT'YT OBITh JaHbI
pa3IMYHbIE OTBETHI.

ITpu HeOOXOIUMOCTH 3aHATHE MOYKET IIPOBEAECHO P MIOMOIIU JTUCTAHIIHOHHBIX
TexHoJIorui Ha miatpopme MicrosoftTeams

CaMocCTosi-
TenpHas pabora

Meroanueckue peKkOMEHAAUU. BOIBIIMHCTBO BOIIPOCOB MOJYJIEN Kypca BBIHOCUTCS
Ha caMOCTOATENbHYI0 paboTy. CaMoCTOsTeNIbHOE JOObIBAaHHE OTBETOB U PELICHUE
IIOCTaBJICHHOM TMITOTE3bl TEOPETUYECKUX U IIPAKTUYECKUX BOIIPOCOB Kypca Jar0T
XOpolIMe pe3ysbTaThl. B TekcTax aBTOPOB, TAKMUM 00pa3oM, CIeIyeT BbIIEIATh
CJIEIYIOIINE KOMIIOHEHTHI:

- IOCTAHOBKA MIPOOJIEMBI;

- BAPUAHTHI PELICHMUS;

- apryMEHTBHI B T10JIb3Y TE€X WJINA UHBIX BAPUAHTOB PEIICHHUS

[Tpy HEOOXOIMMOCTH 3aHATHE MOXKET MPOBECHO TPU TTOMOIIH JUCTAHIIHOHHBIX
TexHoJyioruil Ha mardopme MicrosoftTeams

INUCbMCHHAas
pabota

MGTOI[I/ILIGCKI/IG PECKOMCHOAINH. ITncemennas pa60Ta CBA3aHa C JICKIIUAMU B OHU
OTpakaroT (pyHIaMEeHTaJIbHbIE U TPUKIIQJHbIE OCHOBBI y4eOHOM JUCIUIUINHBL.
[ToaTomMy K HUM Ha0 0c000 oOpalaTh BHUMaHUE U Ha TITyOOKO€ N3YYEeHHE U
MOHMMaHHE PaccMaTpUBAEMbIX BONPOCOB KaXKJ0M JieKuuu. Jlekiuu narot
HaIlpaBJICHUC JI1 pCUHICHUA na60paT0pHI)1x N MPAKTUYCCKUX 3a1a4 U3y4acmMoro
Kypca. [ToHnMas copep:kanue paccMaTpUBaeMBbIX BOIIPOCOB MOIYJISl Kypca Hal0
3aIIOMHUTHb OCHOBHBLIC IMOHATHA ,0NPECACICHUA 1 TCPMUHBI.

ITpy HEOO6XOIMMOCTH 3aHATHE MOXKET MPOBEICHO MPU MOMOIIM JUCTAHIIMOHHBIX
texHosioruit Ha mardopme MicrosoftTeams

KOHTpPOJIbHAs
pabora

MeTtoauueckre peKOMEeHIalliu 0 BBITIOJTHEHHIO KOHTPOIBHBIX pa0oT. BeimonHeHue
KOHTPOJIBHBIX Pa0OT SIBJISIETCS OCHOBHOM YaCThIO CaMOCTOSITEIILHON paOOThI
CTYJEHTOB U IIpeyCMaTPUBAET HHIMBUYaTbHYIO pabOTy CTYACHTOB C Y4eOHOM
JUTEPATYPOU U NMEPBONCTOYHUKAMH 10 COOTBETCTBYIOIIUM KypCaM.

[{enbro KOHTPONILHOM PabOTHI SBISETCS pElIeHHe KOHKPETHOM TeOPEeTHIEeCKON WIH
HpaKTHLIeCKOﬁ 3aa4u OJid BBIICHCHUSA CTCIICHU YCBOCHUA N3y4aeMOI'0 MaTCpuraiia.
KoHTponbHbIe pabOThl MOTYT OBITH IBYX BHJIOB:

- BBIITOJTHEHHBIE HA OCHOBE OJTHOTO OCHOBHOTO yue0OHHUKaA, YI4eOHOTO OcoOus ¢
MIPUBJICYCHUEM JTOTIOTHUTEIHHBIX HCTOYHUKOB;

- CYMMHPYIOLIUE JAHHBIE HECKOJIBKUX HCTOYHUKOB IO OJJTHOM OINPEEICHHON TEME.
KoHTponbHbIe pabOThI 0OBIYHO COJIEPKAT HECKOIBKO BOIIPOCOB U UMEIOT
HECKOJIbKO BapuaHTOB. CTy/eHT 100 caM BbIOUPAET OAMH U3 NMPEATIOKEHHBIX
BapHAHTOB, JINOO MPENOJaBaTeNb 3aKPEIISET 3a KaXK/IBIM CTYIEHTOM
ONpeAeICHHbIN BApUAHT.
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[Tpr HEOOXOTMMOCTH 3aHATHE MOXKET IIPOBEJICHO MPU TOMOIIN TUCTAaHI[HOHHBIX
TexHoJsoruit Ha matgopme MicrosoftTeams

pedepar

Meronudeckue pekoMeHIalny 1o HanMcaHuto pedepara. Pedepar tBopueckas
ucclienoBarenabckas padboTa, OCHOBaHHAs, IIPEXkIE BCEro, Ha U3yUYEeHUU
3HAYUTEIHHOTO KOJMYECTBA HAYYHON U MHOU JIUTEPATypPHI 110 TEME HCCIIEeIOBAHNUS.
Pedepar, kak npaBuso, JOKEH COAEPKATh CIEAYIOIINE CTPYKTYPHBIE 3JIEMEHTHI:
. TUTYJIbHBIN JIUCT;

. COJIep KaHue;

. BBEJICHHE;

. OCHOBHAs 4acTb;

. 3aKITIOYCHUE;

. CIIUCOK HCTOJIb30BaHHBIX HCTOYHUKOB;

7. npuiioxkeHus (mpu HEOOXOIUMOCTH).

B conepkanuu mpuBOATCS HAMMEHOBAHUS CTPYKTYPHBIX dacTell pedeparta, riiaB u
naparpagoB ero OCHOBHOM 4acTH C yKa3aHHEM HOMEpa CTPAHHIIBI, C KOTOPOii
HAYMHAETCS

COOTBETCTBYIOIIAsl YacTh, TJ1aBa, maparpad.

Bo BBeneHnn Heo6x01MMO 0003HAUNTH 0OOCHOBAaHUE BBIOOpA TEMBI, €€
AKTyaJIbHOCTb,

O00BEKT U MPEMET, 1IeNb U 33[]a4l UCCIIeIOBaHM, OMUCHIBAIOTCS 0OBEKT U IPEeIMET
UCCIIeIOBaHMs, MHPOPMALMOHHAs 0a3a UCCIIETOBAHMUSL.

B ocHOBHOI1 yacTu u3naraeTcsi CyImHOCTh MIpoOIeMbl U 00BEKTUBHBIC HAYYHbBIE
CBEJICHUS

o TeMe pedeparta, JaeTcst KPUTUIECKUI 0030p HCTOYHUKOB, COOCTBEHHbBIE BEPCHUH,
CBEIICHUS,

ouenku. ConepKaHnue OCHOBHOM YacTH JOJDKHO TOYHO COOTBETCTBOBATH TEME
poeKTa u

MIOJTHOCTBIO €€ pacKpbiBaTh. [ 1aBeI U maparpadsl pedepaTa JOIKHBI PACKPHIBATH
OTHCaHue

pelIeHsl MOCTaBJICHHBIX BO BBEACHUH 3a1a4. [109TOMYy 3arojioBKH ri1aB u
naparpados, Kak

NPaBUJIO, TOJKHBI COOTBETCTBOBATH IO CBOCH CYTH (POPMYITMPOBKAM 3aa4
pedepara.

[Tpr HEOOXOIMMOCTH 3aHITHE MOXKET TPOBEACHO TIPH ITOMOIIH TACTAHITHOHHBIX
TexHosoruit Ha matpopme MicrosoftTeams

AN DN AW =

OK3aMCH

MeTtoauueckie peKOMEHIalluY TI0 IPHEMY dK3aMeHa.

Bo BpeMs Caavu 3K3aMCHA CTYJACHT HEC NMECT IIpaBa IM0JIb30BaTbCA y‘I€6HI/IKOM,
yueOHBIM TOCOOMEM, KOHCIIEKTOM, KAaKUM-TH00 UCTOUHUKOM. O/THAaKO B
H€06XOI[I/IMBIX ClIydadax mnpenoaaBaTeyib MOXKET B KAUCCTBC JOITOJTHUTCIBHOI'O
BOMPOCA MPEATIOKUTH CTYIAEHTY CPaBHUTH UM POKOMMEHTHPOBATH TEKCThI
3aKOHA, JIATEPATYPHOTO UCTOYHUKA, JIJIS YeTO OH MOXKET Pa3peiIuTh eMy
BOCTIOJIb30BAThCS KOJIEKCOM, HHBIM 3aKOHO/IaTEIbHBIM aKTOM, KHUTOU U T.1I.
[Tonp30BaHMe HMIMapragIkaMu TOJDKHO TTOBJICYD 32 CO00M 0€3yCIOBHOE yaaIeHUE
CTYJIEHTA C DK3aMEHA U C BBICTABJICHHEM OIICHKU HEYOBJIETBOPUTEIHHO B
JK3aMEHAIIMOHHON BEJOMOCTH.

[Tpr HEOOXOIMMOCTH 3aHATHE MOKET POBEACHO TIPU MOMOIIH TUCTAHITHOHHBIX
texHosioruit Ha mardopme MicrosoftTeams

CUTYyaIlMOHHAS
3aJa4a

Mertoauueckue PCKOMCHOANH 110 PCIICHHUIO CUTYAIMOHHBIX 3a/1a4. Ka)KIIOMy
CTYACHTY MPEKAC BCCTO HAAO COCTABUTH MOJICIIb CI/ITyaHHOHHOﬁ 3aga4u.
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1. Ha3zBanue 3aganus.

2. JInyHOCTHO-3HAUYMMBIN TTO3HABATENBLHBIN BOIIPOC.

3. Nudopmanus no JTaHHOMY BOIIPOCY, MIPEACTaBIEHHAs B pa3HOOOpa3HOM BHJIE
(Tekct, Tabnuna, rpaduK, CTATUCTUYCCKHUE JTaHHBIE U T.1.).

4. 3ananus Ha paboOTy ¢ TaHHOW WH(}OpMaIueH.

CrpyKTypa CUTYallMOHHOW 3aJ]aul COAECPIKUT BCIO Ty N30BITOUHYIO HH(POPMALIHIO,
KOTOpasi HeoOXoAuMa JIsl TOT0, YTOOBI MOATOTOBUTH YEJIOBEKA JJIsl YCIIEITHON
KHU3HU B HH(POPMAIIMOHHOM OOIIECTBE.

[Tpu HEOOXOIMMOCTH 3aHATHE MOKET IPOBEIACHO MPU MOMOIIU AUCTAHIIMOHHBIX
TexHoyorui Ha matgopme MicrosoftTeams

YCTHBIN OIIPOC

METOAMYECKHE PEKOMEH/IAIIUH 110 YCTHOMY OIPOCY.

[ToaroroBka K OIpocy MpOBOJUTCS B XO€ CAMOCTOSATENLHOM pabOThl CTYJCHTOB U
BKJTIOYAET B ce0sl MOBTOPEHUE MPOHICHHOTO MaTepraa 1o BOpocam
IPE/ICTOSAIIETO OIpoca.

[ToMrMO OCHOBHOTO MaTepHaia CTyJeHT JOJDKEH U3YYUTh JTOTIOTHUTEIBHYIO
PEKOMEHIOBaHHYIO

JUTEPATypy U MHPOPMAIUIO TI0 TEME, B TOM YHCJIE C UCTIONb30BaHueM VHTepHeT
-pecypcos.

B cpennem, moaroToBka K yCTHOMY OIPOCY 110 OAHOMY 3aHSITHIO 3aHUMAET

oT 2 110 3 4acoB B 3aBUCUMOCTH OT CJIO)KHOCTH TeMBI 1 0COOCHHOCTEH OpraHu3anuu
CTYACHTOM

CBOEH caMocCTOsTeNbHON paboThl. Onpoc npearnoiaraeT yCTHbIN OTBET CTYJEHTa Ha
OJIMH OCHOBHOW M HECKOJIBKO JIOTIOJTHUTENBHBIX BOIIPOCOB IpernoaBarens. OTBeT
CTyJICHTa JIOJDKEH

NPECTaBIATh OO0 pa3BEPHYTOE, CBA3aHHOE, IOTHUYECKU BBICTPOCHHOE
cooOuieHue.

[1Ipu BBICTABIEHHH OLIEHKH MIPENOAABATEIh YUUTHIBACT IPABUIBHOCTH OTBETA I10
COJIEPKAHUIO, €T MOCIIEeI0BATEIHbHOCTD, CAMOCTOSTEILHOCTD CY)KJICHHI U BHIBOJIOB,
yMeHue

CBSI3BIBATH TEOPETUYECKHE TIOJIOKEHHUS C PAKTHKON, B TOM YHCIIE U ¢ Oy Tymei
npodecCHOHATBHOMN 1 TETbHOCTBIO.

[Tpy HEOOXOIMMOCTH 3aHATHE MOXKET IPOBEICHO TPH TIOMOIIH JUCTAHITHOHHBIX
TexHosoruit Ha matgopme MicrosoftTeams

TBOpYECKOE
3ajaHue

MeToauueckre peKOMEHIallUU 110 BBITIOJTHEHUIO TBOPYECKOIO 3aJaHUsl.
Boinonnenue tBopueckoro 3ananus (T3) B pamkax 1aHHOTO MOZYJIS SIBISIETCS
00s13aTeNIbHBIM U MPEAIoaraeT HHANBUIyaIbHYIO WM TPYIIIOBYIO paboTy.
Oranbl paboThl HaJ TBOPUECKUM 33JJaHUEM:

1. Onpenenenne Temsl T3. Ha 3TOM 3Tane cienyer onpenenuts, OyaeT au
BBITNOJIHATHCS MPOEKT UHIMBUYaIbHO UM B TPYIIIE.

2. ®opmMynupoBKa NpoOIeMbl, TOCTAHOBKA LEJIN U 3a]1ay.

3. Opranu3zanus AesTeabHOCTH. ECiiu IpOeKT BBINOIHSETCS B IPYMIE, CIeAyeT
OpraHu3oBaTh padouylo IPYIITY, ONPEIEIUTh POJIM KAaXKJIOTO yYaCTHHUKA paboyeit
TPYNIbl, CINIAHUPOBATH COBMECTHYIO MJIM WHIUBUAYAIBHYIO JAESITEIbHOCTD 110
pemenuto 3anaq T3.

4. AKTHBHAs ¥ caMOCTOsITeNIbHAsI paboTa HaJl IPOEKTOM; KOHCYJIbTallUu1
npernojiaBaTess; opOpMIIEHUE MOTYUYEHHBIX PE3YyIbTaTOB.

5. IloaroToBka K 3alIMTE TPOEKTA.

[Tpy HEOOXOIMMOCTH 3aHATHE MOXKET MPOBECHO MPHU MOMOIIH JUCTAHIIMOHHBIX
texHosioruii Ha mardopme MicrosoftTeams
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3a4er Metoandeckne peKOMEHIAIMH O MOJITOTOBKE K 3a4ETy.

["'oTOBHUTHCS K 3a4€Ty HEOOXOAUMO TOCIEIOBATEIILHO, C YYETOM KOHTPOIBHBIX
BOIIPOCOB, Pa3pabdOTaHHBIX BEAYIIUM MpenoaaBareieM kadenpel. CHavaa ciemyer
OTIPENIEIUTh MECTO KaXKIAOT0 KOHTPOJIBHOTO BOIPOCA B COOTBETCTBYIOIIEM pa3fiernie
TEMbI y4eOHOU IPOTPaMMBI, a 3aTeM BHUMATEIBHO MMPOYUTATH U OCMBICIUTh
PEKOMEHIOBAaHHBIC HAYYHBIC PA0OTHI, COOTBETCTBYIOIIUE Pa3Ieibl
PEKOMEH/IOBaHHBIX y4eOHUKOB. [Ipy 3TOM MOJIE3HO 1enaTh XOTs Obl

cambIe KpaTKHe BBIMMUCKHU U 3aMeTKH. PaboTy Hall TEMOW MOKHO CUUTATh
3aBEPIICHHOM, €CJIM Bl CMOYKETE OTBETUTh Ha BCE KOHTPOJILHBIC BOIIPOCHI U JIaTh
ompesieNieHue TIOHATUH TI0 U3y9aeMOi TeMe.

Jnist oGecriedeHrst OJTHOTHI OTBETA HA KOHTPOJIBHBIC BOTIPOCHI U JIYUIIETO
3aMOMUHAHUS TEOPETHYECKOTO MaTepHralia PeKOMEHIyeTCsI COCTABIISATh TUIAH OTBETA
Ha KOHTPOJILHBIN BOIIPOC.

DTO MO3BOJIUT COKOHOMHTB BPEMS JIJIsl TIOJITOTOBKH HEMOCPEICTBEHHO MEepe]T
3a4€TOM 3a CUET OOpalIeHUs He K JTUTeparype, a K CBOMM 3aIUCSIM.

[Tpu moAroTOBKE HEOOXOIMMO BBISBIISATH HAMOOJIEE CIIOKHBIC, TUCKYCCUOHHBIE
BOIIPOCHI, C TEM, YTOOBI OOCYHUTH UX C MPEToaBaTeieM Ha 0030PHBIX JICKIHUAX U
KOHCYJIbTAIIHSIX.

Henb3st orpaHUYMBaTh OATOTOBKY K 3a4€TY MPOCTHIM TOBTOPEHUEM U3YUEHHOTO
Mmatepuana. HeodxonuMo yriyOuTs U paclIMpuTh paHee IpUoOpETCHHBIC 3HAHUS 32
CYCT HOBBIX HJICH M MOJIOKCHH.

[Tpr HEOOXOIMMOCTH 3aHIATHE MOXKET IIPOBEJCHO MIPH MTOMOIIYU TUCTAHITHOHHBIX
TexHoJyioruil Ha mardopme MicrosoftTeams

10. IlepeyeHr HH(OPMALMOHHBIX TEXHOJOIHH, MCHOJIb3YyeMbIX INPH OCYIIECTBJICHHHU
0o0pa30BaTeIbHOrO MpoLecca MO0 JUCHUIVINHE (MOAYJII0), BKJIKYAA IepedYeHb NPOrpaMMHOIO
o0ecnieyeHusi 1 HHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

[lepeueHp ~ MHQOPMALMOHHBIX  TEXHOJIOTUH,  HCHOJB3YEMBIX  INPH  OCYIIECTBICHUHU
00pa3oBaTeNpHOIO TMpollecca MO AUCHUIUIMHE (MOAYNI0), BKIOYas IepedyeHb MPOrpaMMHOTO
oOecrnieueHns 1 MH(GOPMAIMOHHBIX CIPAaBOYHBIX CHCTEM, IpejacraBieH B [Ipunokenun 3 k paboueit
MporpaMMe AUCHUUIIITUHBI (MOIYJIS).

11. Onucanue MaTepuaIbHO-TEXHHYECKOH 0a3bl, He0OXOAUMON /1Jsl OCYLIeCTBJIEHUS
o0pa3oBaTe/IbHOIO Mpolecca Mo JMCHUIINHE (MOLYT10)

MarepuanbHO-TeXHUYECKOE oOecrieueHue o0pa3oBaTeNbHOTO Ipolecca MO  JUCIHUILINHE
(MOAyJII0) BKIIFOYAET B c€0sl CIeIyIOIMe KOMIIOHEHTHI:

1.Y4yeOHass ayauTopusi/uis IpPOBEIEHUS  3aHATUH  JIGKIMOHHOTO  THUMNA, TPYHIOBBIX H
WHAVBUAYAJIBHBIX KOHCYJbTAUI, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu

OcHoBHOE 000pyI0BaHUE:

Kommsrotep PentiumDualCore E5700 3GHz/2Gb/250 Gb/ Samsung 20” — 1 1.

[Mpoektop Optoma EW610ST — 1 mT.,, MoTopu3oBaHHBIH 3KpaH Projectacompactelectrol,
MOTOJIOYHBIN KPOHIUTEWH Ui TpoeKkTopa. Akyctruueckue cucteMsl SVEN — 1 koMIuiekT.
2.YyeOHas ayIuTOPUAUIS MPOBEIEHUS TPYIIOBBIX U MHIMBUIYaJIbHBIX KOHCYIbTALUN, 3aHITUN
CEeMMHAPCKOTo THMa (JJabopaTOPHBIX PadoT), TEKYIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaliuu
OcHoBHOE 000pyI0BaHUE:

1.Cocyn [ptoapa- 1 mrt.2.Tepmocrar- 2 mr. 3.YabTparepmoctar- 1 mT. 4.YcTaHoBKa s
TATpoBaHuA- 2 mrT. S.lmmra snextpudeckas- 5 mrT. 6.YHUBepcalbHas MHKPOBOJIHOBAs CHUCTEMA
npobonoaroroBku MC-6. 7. IlepememmBatomumu yctpoiictBamu  JIAB-ITY-02 - 3 mT. 8.
Anamurnyeckne Beckl OHAUS - 1 mT. 9.Anaymsarop HedrempomyktoB AH-2 - 1 mr. 10.
Konnykromerpet AHUOH-7020 - 2 mr. 11. [lapoBas naGoparopnas MenbHuna MJI-1 - 1 mT.
12.PeoBucko3umerp- 1 mr. 13.MydenbHas neup - 2 mT. 14.ABToKnaB - 1 wmT. 15.Anmapar s




ornpeneneHus t Benblmky - 1 mr. 16.Kamepa ans repmuy. ucneitanuit - 1 wr. 17.pH-metp Picollo- 2
LIIT.
12. CpencrBa agantanuu NPenoJaBAHUSA AHCUHUIUVIMHBI K MOTPEOHOCTSAM 00y4arouuXxcs

HHBAJU/IO0B U JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

IIpu HeoOxoauMmocTH B 00pa3OBaTEIbHOM IPOLECCE NPUMEHSIOTCA CIEAYIOIIUE METOIbl U
TEXHOJIOTUH, OOJerJarole BOCIpUATHE WHPOPMALUU OOYYaIOIIUMKCS WHBAIWIAMH U JIMIAMH C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI:

- CO3/laHME TEKCTOBOW BEPCHH JIIOOOr0 HETEKCTOBOIO KOHTEHTA JMJISI €ro BO3MOYKHOTO
peoOpa3oBaHus B AIbTEPHATUBHBIE (HOPMBI, YIOOHBIE ISl pa3INYHBIX [T0JIH30BATEICH;

- CO3/ITaHNE KOHTEHTA, KOTOPBHIH MOKHO IPEACTABUTh B PA3JIMYHBIX BUAAX O€3 MOTEpH JaHHBIX HIIH
CTPYKTYpBI, NPEIyCMOTPETh BO3MOKHOCTh MAacCIITaOMPOBAaHUS TEKCTa M M300pakeHWH Oe3 MoTepH
Ka4ecTBa, MPEelyCMOTPETh IOCTYITHOCTh YIPABICHHSI KOHTEHTOM C KJIIaBHATYPHI;

- CO3/1aHHE BO3MOXKHOCTEH uIs 00y4yaromuxcsi BOCIPUHUMATh OAHY U Ty K€ MH(POPMALUIO U3
pa3HBIX MCTOYHHKOB - HAIpUMep, TaK, YTOOBI JHIA C HAPYLIICHUAMHU CIIyXa MOTydald MH(POPMALIUIO
BU3YaJIbHO, C HAPYIICHUSMH 3pEHHUS - ayAHaTbHO;

- NMPUMEHEHHUE NPOrPAaMMHBIX CPEICTB, 00ECIIEUYMBAIOIINX BO3MOXKHOCTh OCBOCHHS HABBIKOB U
yMeHHH, (OPMHUPYEMBIX IMCHMIUIMHOW, 3a CUY€T ajJbTepPHATHBHBIX CIIOCOOOB, B TOM YHCIE
BUPTYAIBHBIX Ja00PaTOPHN M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- NPUMEHEHHE IMCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH s mepenadyd WHQPOpMAIHH,
OpraHu3alliil  Pa3UYHBIX (OPM HMHTEPAKTHBHOM KOHTAKTHOM pabOThl oOyd4aromerocs ¢
IperoiaBaTeNieM, B TOM 4YHCIIe BEOMHAPOB, KOTOPBIE MOTYT OBITH HCIIOJNIB30BaHBI Ul MPOBEACHUS
BUPTYaJIbHBIX JICKIIMA C BO3MOXKHOCTBIO B3aUMOJICHCTBUSI BCEX YYAaCTHHKOB JHCTAaHIIMOHHOTO
00y4eHHs, TPOBEICHHUS CEMUHAPOB, BBICTYIUICHHS C JOKJIAJAaMH M 3alIWTHl BBIOJHEHHBIX padoT,
MPOBE/ICHUS] TPEHUHTOB, OPTaHU3AIMH KOJJICKTHBHOMN paboTHI;

- IPUMEHEHHE JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA U1l OpraHu3aiy (popM TEKyIIero
U IIPOMEXYTOYHOI'O KOHTPOJIS;

- YBEJIMYEHHE NPOAODKUTEIBHOCTH CAauud OOydalolMMCS HWHBAJIMAOM WIM JIMIOM C
OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/10pOBbSl ()OPM MPOMENKYTOUHOW aTTECTAlMM 1O OTHOLIEHHIO K
YCTaHOBJICHHOW MPOJOKUTEIBHOCTH X CAAYU:

- TPOJOJDKUTENBHOCTH Cllauu 3auéTa WIJIM 3K3aMEHa, IIPOBOJMMOIrO B MUCHMEHHOH (opme, - HE
6osee yem Ha 90 MUHYT;

- TPOJOJDKUTEIBHOCTH TOATOTOBKM OOYydYarollerocs K OTBETY Ha 3a4ére MM HK3aMEHe,
IIPOBOAMMOM B YCTHOM opme, - He Oosiee ueM Ha 20 MUHYT;

- IPOJIOJKUTENIBHOCTU BBICTYIICHHSI 00YYaroLEerocst Ipu 3aliTe KypcoBOTO MpoeKTa - He Ooee
4yeMm Ha 15 MuHyT.

[Tporpamma coctaBieHa B cooTBeTcTBUU ¢ TpedoBaHusMu ®PI'OC BO u yueOHBIM IJIaHOM IO

HanpasisieHuto 08.03.01 "CrpoutensbcTBo" u npoduiito noaAroToBky "[IpoMbIIITIEHHOE U IpaXIaHCKOe
CTPOUTETHCTBO".

ITpunosxenne Nel
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1. CooTBeTcTBHE KOMIIETEHIIHI IJIAHMPYEMbIM pe3yJbTaTaM 00y4eHusl 110 JMCHUIIIHHE

(MoyJ110)

Kon u | Uuaukaropsl pocTukennsi | OueHoYHbIe CpeACcTBA TeKYIero
HaMMeHOBaHUe KOMIIeTeHIu i KOHTPOJII M NPOMEKYTOYHOI
KOMIIeTEHIIUHU arTecTalMu

OIIK-1 3HaTh. cnocoObl pemieHus: 3anad Texkyuuii KOHTPOJIb:
Cnocoben  pewams | npodeccruonanbHol nesarenbHocTd Ha | 1. [TucbmenHas paborta mo Temam: 1.
3a0aqu OCHOBE ucnonb3oBanus | Beenenue. Ilpenmer u coxmepxanue
npogheccuonanbHoll TEOPETUYECKUX W  NPAKTHYECKUX | XMMHUU.
OesimenbHOCMU Ha | OCHOB €CTECTBEHHBIX M TeXHHYECKHUX | 2. OCHOBHBIC 3aKOHBI XUMHUHU
OCHOBe HayK, a Tak)Ke MareMaThdeckoro | 2. YCTHBIH Ompoc IO TeMaM: 3.
UCNONIb30BAHUS arrapara. Ctpoenue BEIIIECTBA
meopemudecKux u | YMern: peuath 3agaun | 4. XuMH4UecKas CBs3b
npakmuyeckux ocHos | podeccuoHanbHOM AestensHocTd Ha | 3. KommokBuym mo temam: 5.
ecmecmeeHHblX U | OCHOBE KCMOJIb30BaHUs | XUMUUYECKas TEPMOJMHAMUKA
MexXHUYecKUx HAayK, a | TEOPEeTUUYEeCKUX W  MpPaKTH4YecKuX | 6. PacTBOpHI U NUCTIEPCHBIE CUCTEMBI

makoice
mamemamudecKkozo
annapama

OCHOB €CTECTBCHHBIX M TEXHHYECKHX
HAayK, a TaKiKX€ MaTCMaTU4YCCKOro
arrapara.

BaageTs: criocobamu pelieHus 3a1aq
poeCCUOHATILHON JESTEIbHOCTH Ha
OCHOBE UCIIO0JIb30BAHUS
TEOPETHYECKMX W TPAKTHYECKUX
OCHOB €CTCCTBCHHBIX U TCXHHUYCCKUX
HayK, a TaKKe MaTeMaTHYECKOro
armapara.

4. TectupoBanue: 7. DIEKTPOXUMHUS
8. Koppo3us u 3ammra METauioB U
crulaBoB 9. Dnmekrtponm3. 12
CTpykTypa W JWHAMUKa pPa3BUTHSI
HKOCUCTEM

13. 3aKOHOMEpPHOCTH  JEUCTBUS
HKOJIOTMYECKUX (DAaKTOPOB Ha >KUBBIC
OpTaHU3MBI

5.  KontponpHas  pabora:
Beenenune. Ilpeamer wu
HKOJIOTUU

11. Buochepa Pecypcer Ouochepsr.
KpyroBopots! BemiectB B Ouocdepe.
17. PernamenTanusi BO3JEHCTBHS Ha
o6uochepy DxoOno3anUTHAS TEXHUKA
U TEXHOJOTHH. METONbI CHIDKEHUS
XO3SIMICTBEHHOTO  BO3JICWCTBHUS  Ha
ounochepy.

18.MexayHapoaHoe
COTPYIHUYECTBO B OOJACTH OXpaHbI
okpyxarome cpenpl. KoHuenuus
YCTOWYMBOTO Pa3BUTHSI.

6. CuryannoHHas 3ajada:

10.
3aJa4u

14.  Crpykrypa ©  JUHamMHuKa
YUCJIEHHOCTH MO YJIALIAN
15.9neMeHTHI WH>KEHEPHOU
JKOJIOTUH. [IpupoHo-
IIPOMBIIIIJIEHHBIE CUCTEMBI
16.  DOkonoruueckue  MpoOIIEMbI
COBPEMEHHOCTH

IIpome:xxyTouyHast aTTecTalUsA:
DK3aM¢cH, 3a4er.




2. UHauKaTopbl OlleHUBAHUS () OPMUPOBAHHOCTH KOMIIeTEHIM i

KoMnerennu 3auyTeHo He 3auTeno

A Breicokui Cpennuii yposens | Husknii  ypoenb | Huxe moporosoro
YPOBEHb (xopo1o) (ynoBJieTBOpUTEJ | YPOBHS
(oTJIMYHO) bHO) (HeynoBJIETBOpHTE

JIbHO)

OIIK-1 3Haer Bce 3HaeT Bce HazbiBaer He 3naer

Cnocoben CITIOCOOBI, CII0COOBI, HEKOTOPBIC CIoco00B,

peuiams [103BOJISIOIINE MI03BOJISIIOIINE CHOCOOBI, MO3BOJISIOIIUX

3a0ayu YBEJINYUTh YBEJIUYUTh MTO3BOJISIOILINE YBEJIUYUTh

npogheccuonan | HaIKHOCTD MPH HaJIeKHOCTh MPU YBEITUYUTH HaJIeKHOCTh MPU

bHOU MOHTaXe MOHTAaXe HAaJIeKHOCTh MPHU MOHTaXe

OesmenbHOCm | DIIEMEHTOB AJIEMEHTOB MOHTaXe 3JIEMEHTOB

U HA OCHOge o0opynoBaHus o0opynoBaHus 3JIEMEHTOB o0opynoBaHus

UCNONBL306aHYU | DIEKTPOIHEPTeTHY | DIIEKTPOIHEPreTHY | 000PYAOBAHHUS AJIEKTPOIHEPIreTHYE

A €CKHX CHUCTEM, a €CKHUX CHUCTEM. AIIEKTPOIHEPIeTHUY | CKUX CUCTEM.

meopemuyeck | TaKKe CyIHOCTb U €CKUX CHUCTEM.

ux u Ha3HA4YEeHUS

npakmuyeckux | KaxJaoro crocoda

OCHO8 JUISL peleHust

ecmecmeenHvl | KOHKPETHOM

xXu 3a/1a4u;

mexunuyeckux | Ymeer Ymeer Ilepeuncisger He ymeer

HayK, a OCYILIECTBISTh UCIIOJIb30BAaTh HECTaHJapTHbIE HaxOJIUTh

maxoice TOUCK, HAXOJUTh U | HECTaHJAAPTHHIC pereHus HECTaHJapTHHIC

Mamemamuyec | IPUMECHSTh pelieHus npoecCHOHANBHBI | PEHICHUS

K020 HECTaHJIaPTHBIC MpoECCUOHANIBHBI | X 3a/1a4 U poQeCCUOHAIIbHBI

annapama pelieHus X 3a/1ad4, HEKOTOpbIE X 3a7a4 U
npoecCHOHABHBI | TIPUMEHSTh COBpPEMEHHBIC MIPUMEHSATD
X 3ajad4, HEKOTOpbIE METOAbI U COBPEMEHHBIE
MIPUMEHSATH BCE COBpPEMEHHBIC Cpe/cTBa METO/JIbl U CPEJICTBA
W3BECTHBIE METOAbI U UCCJIEI0BAHMS, UCCJIEI0BAHMS,
COBpEMEHHBIE Cpe/cTBa MPOCKTUPOBAHUS, | MPOEKTUPOBAHUS,
METO/bI U HCCJIEI0BAHMS, TEXHOJIOTHYECKON | TEXHOJOTUYECKOU
CpeacTBa MPOCKTUPOBAHUS, | MOJATOTOBKH, MOATOTOBKH,
HCCIE0BaHMS, TEXHOJIOTHYECKON | O3BOJISIIOLINE MIO3BOJISIIOIINE
MPOCKTUPOBAHUS, | MOJTOTOBKH, YBEITUYUTH YBEITUYUTH
TEXHOJIOTHYECKON | MO3BOJISIOIINE HaJIeKHOCTh MPHU HaJIeKHOCTh MPHU
MOATOTOBKH, YBEITUYUTH MOHTaXe MOHTaXe
MO3BOJISIOIINE HaJIeKHOCTb MPU 3JIEMEHTOB 3JIEMEHTOB
YBEITUYUTH MOHTaXe 00opyoBaHUs 00opynoBaHus
HaJIeKHOCTh MPH 3JIEMEHTOB AIIEKTPOIHEPIeTHY | BIIEKTPOIHEPreTHYe
MOHTae 00opynoBaHUs €CKHUX CHUCTEM; CKHX CHCTEM;
3JIEMEHTOB AIEKTPOIHEPIreTHY
o0opymoBaHUS €CKHUX CHUCTEM;
3JEKTPOIHEPreTHY

€CKHX CUCTEM;

JleMOHCTpUpYET Ha
MPaKTUKE HaBBIKU

HCCIIEIOBATEIBCKO
1 paboThI, METOIBI

Bnaneer
HEKOTOPBIMU
HaBBIKAMH
HCCIICIOBATEIBLCKO

Bnaneer
HEKOTOPBIMU
HaBBIKAMH
HCCIICIOBATEIBLCKO

He Bmaneer
HaBBIKAMH
HCCIIeI0BATEIbCKO
1 paboThI,




aHaM3a PeKUMOB
paboThI
AJIEKTPOIHEPTeTUY
€CKOro u
AJIEKTPOTEXHUIECK
oro 000pyI0BaHUS
U CHCTEM,
o0amaeT BceMHu
HaBBIKAMHU
MIPOBEICHUS
CTaHJApTHBIX
HUCTIBITAHU N
AJIEKTPOIHEPTeTUY
€CKOro u
AJIEKTPOTEXHUIECK
oro 000pyI0BaHUS
U CHCTEM,
MO3BOJISIOIINE
YBCIIUYHUTH
HAJICKHOCTb MPH
MOHTaXe
JJIEMEHTOB
obopymoBaHus
AJIEKTPOIHEPTeTUY
€CKHX CHCTEM;

i paboThl,
METOJIaMU aHalIn3a
PEKUMOB PAOOTHI
AIIEKTPOIHEPTETUY
€CKOro U
AIIEKTPOTEXHUIECK
0ro 000pyI0BaHUS
U CHCTEM,
HaBbIKaMU
MIPOBEICHUS
CTaHJapTHBIX
HUCTIBITAHU N
AIIEKTPOIHEPIreTUY
€CKOro u
AIIEKTPOTEXHUYECK
oro o0opyaoBaHUs
U CHCTEM,
MO3BOJISIOIINE
YBEJIIMYUTH
HAJEKHOCTbH MPU
MOHTaXKe
AIIEMEHTOB
000pyI0BaHUs
AIIEKTPOIHEPTETUY
ECKUX CHCTEM

i paboThl,
MEPEYUCIISIeT
METOJaMH aHaJIn3a
PEKUMOB PabOTHI
AIEKTPOIHEPTeTHY
€CKOro u
ANEKTPOTEXHUYECK
0ro 000pyIOBaHHUS
U CUCTEM,
HaBBIKAMH
MIPOBEICHUS
CTaHIaPTHBIX
HCIIBITAaHUI
AIIEKTPOIHEPTETUY
€CKOIo 1
AMEKTPOTEXHUIECK
0ro 000pyI0BaHUS
U CHCTEM,
ITO3BOJISIOIINE
YBEJIMYUTH
HAJCKHOCTD MTPU
MOHTAaXe
3JIEMEHTOB
o0opynoBaHus
AJIEKTPOIHEPTETUY
€CKHX CHCTEM

METOJdaMH aHaJIn3a
PEKUMOB PaOOTHI
AIEKTPOIHEPIETHYC
CKOT'O U
AIEKTPOTEXHUYECK
0ro 000pyIOBAHHUS
U CUCTEM,
HaBBIKAMH
MIPOBEICHUS
CTaHIaPTHBIX
HUCIIBITAaHUI
ANIEKTPOIHEPTETUYC
CKOI'0 U
AIEKTPOTEXHUIECK
oro o0opya0oBaHUS
U CHCTEM,
MMO3BOJISIOIIHE
YBEJIIMYUTH
HAJC)KHOCTD MTPHU
MOHTAaXe
3JIEMEHTOB
o0opynoBaHus
AJIEKTPOIHEPTETUYC
CKHX CHCTEM

Texymuit KOHTPOJIb:
ITucemenHas pabota
YcTHBI onpoc
Komnoksuym
TectupoBanue

HpOMe)KYTOLIHaH aTTeCTalusA:

OKk3aMeH

Texymuil KOHTPOJIb:
KonTponbnas padota
TectupoBanue
CuryarnmonHas 3ajiaya
ITucemenHas pabota

[IpomexxyTouHas arrecTanus:

3ayer

Jlnst 3x3amena:
OTJIMYHO

XOPOIIIO
YIOBJIETBOPUTEIBHO
HEYIOBJIETBOPUTEIHHO
Hdoist 3a4era:

3a4TEHO

HE 3a4TEHO

3. Pacnipenesienne oneHOK 3a opMbI TEKYIET0 KOHTPOJISI M IPOMEKYTOYHYIO ATTECTAINIO




4. OneHo4YHbIe CPeACTBA, NOPSIA0K X NPUMEHEHHUSI U KPUTEPUH OLlCHHMBAHUS

4.1. OneHoOYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI

4.1.1. ITucrmenHas padbora

4.1.1.1. Ilopsaok NpoBeeHUS U NPOLETYPA OLleHNBAHUS.

OOyyaromuecs NOJIy4aroT 3a/laHue [0 OCBELEHUIO ONPEAEIEHHBIX TEOPETUYECKUX BOIPOCOB
WINM pelIeHuro 3a1ad. PaboTa BBHINONHSETCS MUCbMEHHO M craércs npenonaBatento. OleHHBaIOTCS
BJIaJICHHE MAaTEPHUAJIOM I10 TeMe pabOThl, AaHAIUTHYECKUE CIOCOOHOCTH, BIaJICHHE METOIaMH, YMEHUS
Y HaBBIKU, HEOOXOUMBIE ISl BBIIOJIHEHUS 3aJaHUH.

B cmyuae mpumeHeHHs B 00pa3oBaTeNbHOM MpOIECCe TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH 00ydarourecs BhIIOJIHAIOT 331aHUs Ha CIEAYIOLIMX MIaTGopMax U pecypcax:

- B komanae «MicrosoftTeamsy.

4.1.1.2. Kputepuu OlleHUBAHUSA

OneHka OTJIMYHO CTABUTCS, €CJIM Yy 00y4Yaromerocs:

B OTBETE KAYECTBEHHO PACKPBITO coAepkaHue TeMbl. OTBET XOpOLIO CTPYKTYpHUPOBaH.
IIpexpacHO OCBOEH NOHATHMHBIN anmapar. [IpogeMOHCTpUPOBaH BBICOKMM YpPOBEHb IIOHMMAaHUS
matepuana. IIpeBocxonHoe ymeHue (opMyaUpoBaThb CBOM MBICIH, OOCYXIaTh JUCKYCCHOHHbBIE
ITOJIOKEHUS.

OneHka X0poLo CTABUTCS, €CJIH Y 00y4YaloImerocs:

OCHOBHBIE BOIIPOCHI T€MbI PacKpbIThl. CTPyKTypa OTBETa B IIEJIOM aJIeKBaTHA T€ME. XOpOIIO
OCBOEH IOHATUMHBIN amnmapar. IIpogemMoHCTpUpoBaH XOpOIIMK ypOBEHb IOHMMAaHHUS MaTepuala.
Xoporiee ymMmeHrne GOopMyIUPOBATh CBOM MBICIIH, 00CYKIaTh JUCKYCCHOHHBIE TIOJI0KEHUSI.

Onenka y10BJIeTBOPUTEIbHO CTABUTCSH, €CJIH Yy 00y4arolerocs:

TeMa YacTHYHO packpbiTa. OTBeT ciabo cTpyKTypupoBaH. [lOHATHHHBIA ammapaT OCBOCH
yacTU4yHO. [loHMMaHNe OTAENBHBIX MTOJIOKEHNUI U3 MaTepHualia 1o TeMe. Y JOBIETBOPUTEIILHOE YMEHUE
(bopMyIHpOBaTH CBOM MBICIIH, 00CYKJATh JUCKYCCHOHHBIE TIOJI0KEHUSI.

OneHka Hey/10BJICTBOPHUTE/ILHO CTABUTCS, €CJIH Yy 00y4aromerocs:

TeMa He packpbita. [IOHATHHHBIA anmapaT OCBOEH HEYIOBJIETBOPUTENbHO. [loHMMaHue
MaTepuana (parmMmeHTapHoe WM OTCyTCTBYeT. HeymeHue ¢opMynupoBaTh CBOM MBICIH, 00CYX/IaTh
JUCKYCCUOHHBIE TIOJIOKEHUSI.

4.1.1.3. Conep:kaHue OIIEHOYHOT0 CPeICTBA

4.1.2. YcTHBIH ompoc

4.1.2.1. Ilopsaaoxk npoBeaeHNs U MPOLEAYPA OLICHUBAHUS.

VYCTHBI ONpoc TNPOBOJUTCS HAa MpakTHYECKUX 3aHATUAX. OOywarouiyecs BBICTYNAIOT C
JOKJIalaMi, COOOIEHUSIMH, JONOJHEHUSMH, YYacTBYIOT B JHUCKYCCHH, OTBEYAalOT Ha BOIPOCHI
npenogasatens. OLEHUBAETCS YPOBEHb JOMAIIHEH MOATOTOBKM IO TEME, COCOOHOCTh CUCTEMHO U
JIOTMYHO M3JaraTh MaTepuall, aHaIM3UpOBaTh, POPMYIUPOBATH COOCTBEHHYIO MO3ULIMIO, OTBEYATh Ha
JIOTIOJTHUTEbHBIE BOTIPOCHI.

B cnyuae npumeHeHuss B 00Opa3oBaTeIbHOM Ipoliecce AMCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI 00yJarolyecs BBIIOIHAIOT 33/IJaHUS Ha CIeNYIOIIMX IuIaTgopMax U pecypeax:

- B komanzae «MicrosoftTeamsy;

4.1.2.2. Kpurepnu oueHMBaHusl

OneHka OTJMYHO CTABUTCS, €CJIH Yy 00y4aI0Ierocs:

B oTBere KadyecTBEHHO pacKpbITO cojepkaHue TeMbl. OTBET XOpOILIO CTPYKTYpHUPOBAH.
IIpexpacHO OCBOEH MNOHATHIHBIN amnmnapar. [IpoaeMOHCTpUPOBAaH BBICOKMN YpPOBEHb NOHMMAHHUS
Matepuaina. [IpeBocxonHoe ymeHHe (QOpPMYIMPOBAaTH CBOM MBICIH, OOCYXJaTh IUCKYCCHOHHBIE
I0JIO>KEHUS.

OueHka Xopouo CTaBUTCH, €CJIN y 00y4aroumerocs:

OcHOBHBIE BOIIPOCHI TEMBI pacKphIThl. CTpyKTypa OTBETa B LIEJIOM aJ€KBAaTHA TEME. XOpOILIO
OCBOCH MOHATHIHBIA amnmapar. IIpoaeMOHCTpUpOBaH XOpOUIMI YpPOBEHb ITOHMMAaHHWs Marepuana.
Xopotee ymMmeHue GopMyIHpOBaTh CBOM MBICIIH, 00CYKIaTh JUCKYCCHOHHBIE MTOJ0KEHUSI.

Ouenka y10BJIeTBOPUTEIBHO CTABUTCSH, €CJIH Y 00yUYAIOLIErocs:



Tema wactuuno packpbitTa. OTBeT cinabo cTpykTypupoBaH. [TOHATHHHBIA amnmapar OCBOEH
yacTU4HO. [loHMMaHNe OTAENbHBIX MTOJOKEHUI U3 MaTEpHUalIa 1o TeMe. Y JOBIETBOPUTEILHOE YMEHUE
(bopMyIHpPOBaTH CBOM MBICIIH, 00CYKJaTh JUCKYCCHOHHBIE TTIOJI0KEHUSI.

Ouenka Hey10BJIETBOPUTEIbHO CTABUTCS, €CJIN Y 00y4aroerocs:

Tema He packpbiTa. IIOHATHMHHBIM anmapar OCBOECH HEYINOBIETBOPUTENBHO. IloHMMaHue
MaTtepuaia (parMeHTapHoe Win oTcyTcTByeT. HeymeHnue ¢opMynupoBaTth CBOM MBICIH, 00CYXIaTh
JTUCKYCCHOHHBIE TIOJIOKEHUSI.

4.1.2.3 Conep:kaHue OlIEHOYHOT0 CPeACTBA
Tema 3. CtpoeHnue BemiecTna
Tema 4. Xumudeckas cBs3b 1. O6mras xapaktepuctukasdaeMeHToBIIA rpynmel. CTpoeHue
aToma. DJIeKTPOHHbIE (HOPMYJIIbI, I3MEHEHNE XUMHUECKOW aKTUBHOCTH B moarpyiie. Ocolsle
cBoiicTBa 6epusuns ¥ Maruust. OKCHJIbI U THJIPOKCH/IBI, COJIM Oepuilins U MarHusi. buonornyeckas
POJIb MOHOB MarHusi. XMMHUYECKUE OCHOBBI TPUMEHEHHsI COSTUHEHNUI MarHus B (hapmanuu.

2. [Ilenouno-3emenbHbIe MeTaIIIbI. CBOMCTBA OKCUIOB, THAPOKCUIOB U coseil. JKecTKOCTh BOJIbI
U CIIOCOOBI ee ycTpaHeHus. buonornyeckas posib HOHOB KaJIbIUs. XUMHUYECKUE OCHOBBI TPHUMEHEHHS
COEMHEHMH Kablius U 6apusi B MeIULIMHE U (apMalui.

3. OO61as xapakTepucTka 31eMeHToB VIB rpynmnsl. DneKTpoHHOE CTPOEHUE aTOMOB 1 HOHOB.
CreneHu OKUCIICHUs], U3MEHEHHUE B MIOATPYIIIE ATOMHBIX PauyCOB, SHEPTHUH HOHU3AIUU U CPOJICTBA K
anekTpony. XpoMm. Haxoxxnenue B npupose. [lonyuenne. Xumudeckas akTHBHOCTh. CBoiCTBa
coenunenuit xpoma (II) u (I1I).

4, Coenunenus xpoma (VI). Okeun xpoma (VI). XpomaTsl, AMXpoMaThl, IEPOKCU] XPOMA, €TI0
cTpykTypa. Hanxpomonas kucnota. OKHCIUTENbHBIE CBOWCTBA coequHeHmnit xpoma (VI) B
3aBucuMOCTH OT pH cpenpl. buonorndeckas poiap XxpoMa. XMMHYECKUE OCHOBBI IIPUMEHEHUS
COEIMHEHHH XpoMa B MeIULIMHE U (papMalliu.

5. O61as xapaktepuctuka 3aemMeHToB VIIB rpymimel. DnekTpoHHOE CTpOEHHE aTOMOB M MOHOB.
Crenenu okucienus. MI3mMeHeHne B MOATPYIIE aTOMHBIX PaJnyCOB U SHEPIMU MOHM3auU. Maprasen.
Haxoxnenue B npuposae. [lonydenue. Xumudeckas akTuBHOCTh. CBolicTBa coequnenuid Mapranma (1I)
u (IV).

6. Coenunenus Mapranua (VI), ux odpasoBanue, TepMUyecKasi yCTOMUNBOCTb,
aucnponopironupoBanue B pactsope. Coenunenus Mapranua (VII). OkucnutenbHble CBOWCTBA,
MIPOJYKTHI BOCCTaHOBJIEHMS NpH paznudHbix pH cpensl. Tepmuueckoe paznoxenue. buonoruueckas
poJb Mapraiia. XMMUYECKHe OCHOBBI IPUMEHEHHUsI COeAMHEHUI MapraHiia B MeIMIIMHE U (apMalyH.
7. Onements! VIIIB rpynnsl. Ocobennoctu crpyktypsl VI rpynmbl nepuoanyeckoil CUCTEMBI.
Tpuanel, cemeiictBa. CTpoeHHe aTOMOB, JIEKTpOHHBIE popMyIbl. CeMelcTBO xenesa. JXKeneso.
Crenenu okucnenus. Haxoxaenue B npupoje. XuMudeckasi akTUBHOCTb. [ MIPOKCHUIIBI U COJIH JKeJie3a
(IT) u (IIT). OxkucnUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. KoMIekcHble coennnenus. deppatsl.
buonoruueckas poisb jxkene3a. XMMHUECKHE OCHOBBI IPUMEHEHHS COEAMHEHUH Kelle3a B MEIUIMHE U
dbapmanuu.

8. XapakTepucTruKa CBOMCTB COCIMHEHHI K0OabTa U HUKeNA. BakHelie KOMIUIEKCHBIE
coeauHenus. Pons JI.M. Yyraesa B rccnenoBaHUM KOMIUIEKCHBIX COeIMHEHUMI. bruonornyeckas pospb
MOHOB KOOaJIbTa M HUKEN. XUMUYECKHE OCHOBBI IPUMEHEHUACOEIMHEHUI K0OanbTa B MEAUIIMHE U
dbapmanuu.

9. [TnatunoBbie MeTambl. O01mas xapakrepucTrka. OKUCIIEHUE TUIATUHBI CMECHIO
XJIOPOBOJAOPOIHON U a30THOM KucioT. Kommekcusie coenuuenus miatuasl (1) u(IV).

10. OnemenTsl IB rpynmnel. O6miast xapakTepucTuka. MizMeHeHne aTOMHBIX palyCcoB U SHEPTUU
MOHM3ALMH B IOATpyIIe. Menp. DnekTpoHHOe cTpoeHue aroma. Crenenn okucienus. Haxoxnenue B
npupojie. Xumuueckast akTuBHOCTh. CBoiictBa coequnenui meau (I) u (I1). Oxcunbl 1 THIPOKCUIBI.
Kommnekcusleceoquuenus meau (1) u (II). buonornueckast posiab. XuMHUUeCKHUE OCHOBBIIPUMEHEHUS B
MeIUIMHE U (hapMaluH.

11.  Cepebpo 1 30510TO. DIEKTPOHHOE CTPOEHHE aTOMOB U HOHOB. CTeneHu okuciaeHust. OKCUIbI,
THIPOKCHIBI, conu. BaxkHeilmure koMIuiekcsl cepedpa u 3o50Ta. broiorudeckas posnb cepedpa u
3onoTa. [Ilpumenenne B MeaunuHe u hapmanuu.



12. OnemenTs! 1IB rpymnmel. Obmiast xapakTepucTHKa. DJISKTPOHHOE CTPOCHHUE aTOMOB U HOHOB,
crenenu okucienus. [{uak. Haxoxaenue B npupoge. [lonyuenne. Xumuueckas akTUBHOCT.
CaoiicTBa coequHEHHH LMHKA. bronornueckas posiab. XMMUUECKHE OCHOBBI IPUMEHEHMS COEAMHEHUN
LIMHKA B MEAMLIMHE U (hapMaIiu.

13.  PtyTh. DNEKTpOHHOE CTpOEHHE aTOMOB U MOHOB. Haxoxxnenue B mpupoae. [lonyuenue.
Awmanberamel.CorictBa coequnenuii prytu (I) u (II). KommiekcHeie coenuaenus prytu. [Ipumenenue
COeMHEHMH pTyTH B MeauuuHe. [IpaBuna paboThl co pTyThio. . XMMUYECKHE OCHOBBI IIPUMEHEHUS
COEIMHEHUI PTYTH B MEIULIUHE U (hapMaliH.

14. OnemenTsl [IIA rpynmel. O0mas XxapakTepucTHKa: CTPOSHHE ATOMOB, N3MEHEHHE BEIIMYHHBI
sHepruu nonusanuu. CTeneHn OKUCICHMs], KOOpAUHAMOHHbIe uyncna. bop. IIpocroe BemecTBo u ero
XHUMHYECKas akTUBHOCTh. bopuibl, 6opanbl, 00pOHATHI, OOPHBINH aHTUAPUA, OOpHAsT KUCIO0Ta, OOPATHI,
TeTpabopatsl. buonoruueckas posb. XMMUYECKHE OCHOBBI IPUMEHEHUS COeIMHEHMI Oopa B
MEIUIMHE U (hapMaIlvH.

15. AJtoMUHUE. DJIEKTPOHHOE CTPOCHHE aTomMa U noHa. Haxoxaenue B mpupoje. [lonyuenue.
XumMuueckasi akTUBHOCTb. [ uipua anroMunus U anaHatsl. OKCUA U TUIPOKCH]T allFOMUHMSL. MeTaun
opToantoMuHaThl. ['maponus coneit amomunus. Kpacupl. XuMHUECKUE OCHOBBI IPUMEHEHUS COJIEH
ATIOMUHUS B MEAULIMHE U (hapMaIi.

16.  DOnementsl IVA rpynnsl. O0mmias xapakTepucTuka. Yriepos, amaorponus. Kapoumsl,
B3aMMOJICHCTBUE UX C BOJOU. YEThIPEXXIOPHUCTHIN yriiepo. XiIopopopM, Cepoyriiepo.

4.1.3. KonoKBUYM

4.1.3.1. [lopsaaok npoBeieHUs: U NPOLeyPa OLleHNBAHUS.

Ha 3ansaTum oOyuaromiuecs: BBICTYNAlOT C OTBETaMH, OTBEYAIOT Ha BONPOCHI IpENojiaBaTels,
00CYXIal0T BOIPOCHI MO0 HM3y4eHHOMY Martepuanry. OLEHHBAIOTCS YPOBEHb IMOATOTOBKH IO TEME,
CIOCOOHOCTh CHCTEMHO W JIOTMYHO H3JlaraTh MaTepHual, aHaJu3upoBaTh, (HopMyaupoBaTh
COOCTBEHHYIO MTO3UIIMIO, OTBEYAThH HA JIOMIOJHUTEIHHBIE BOIIPOCH.

B cnyuae npumeneHus B 00pa3oBaTeIbHOM Ipoliecce AMCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH 00y4JaronIrecs BHIMOIHAIOT 331aHUs Ha CIICAYIOMIMX IaTGopMax U pecypcax:

- B koMauzae «MicrosoftTeamsy.

4.1.3.2. Kpurepnu oueHuBaHus

OueHka OTJIMYHO CTABUTCS, €CJIH Y 00y4aI0IIerocs:

Bricokuii ypoBeHb BiajeHHs MarepuaioM 1o Teme. [IpeBocxomHoe ymeHue (GpopmMyinpoBaTh
CBOU MBICIIH, OOCYXAaTh IUCKYCCHOHHBbIE MOJOXeHus. [IpekpacHO OCBOEH MOHATHHHBINA ammapar.
[IponeMOHCTPUPOBAH BBICOKHI YPOBEHb IOHMMAaHUS MaTEepHalIa.

Onenka X0poWIO CTABHUTCSH, €CJIN Yy 00y4al0Ierocs:

CpenHuii ypoBeHb BIaJICHHUS MaTe€pHalOM MO TeMe. Xopollee yMeHHe (popMyiaupoBaTh CBOU
MBICIH, OOCYX/JaTh JAMCKYCCHOHHBIE TIOJIOKEHHUs. XOpOIIO OCBOGH MOHATUHHBIN —ammapar.
[IponeMoOHCTpUPOBaH CpeHUI YPOBEHb IOHUMAaHHUs MaTepraa.

Onenka yaoB/JIeTBOPUTEIBHO CTABUTCS, €CJIH Yy 00y4aIOIerocs:

Huskuii  ypoBeHb BlaJieHHsl MaTepuajoM IO TeMe. YIOBJIETBOPUTEILHOE YyMEHUE
(bopMyIMpOBaTH CBOU MBICIIH, 00CYXaTh JUCKYCCHOHHBIE TOJ0XKeH . [IoHATHIHBIN anmapaTr 0cBOeH
gacTuyHO. [TpogeMoHCTprpoOBaH yAOBIETBOPUTENbHBIN YPOBEHD MIOHUMAaHMSI MaTepuaa.

Onenka Hey/10BJICTBOPUTE/IBLHO CTABHTCS, €CJIM Y 00y4aloIerocs:

HeynoBnerBopurenbsHblil ypoBeHb BiIaJeHUsI MaTepuasioM no teme. Heymenue popmynupoBatsb
CBOM MBICIH, OOCYXIaTb JUCKYCCHOHHBIE TMoOJIoKeHHUs. [lOHATHHHBIA anmapaT HE OCBOEH.
[IpoaemMoHCTpHpOBaH HEYAOBIETBOPUTENbHBIN YPOBEHb TIOHUMaHMs MaTepHaa.

4.1.2.3 Conep:xaHne OLIECHOYHOI0 CPEACTBA

Tema 5. XuMuueckass TEpMOJIMHAMHKA

Tema 6. PacTBOpBI M IUCIIEPCHBIE CUCTEMBI

1.006patumMble U HeoOpaTUMble XUMUYECKUE peakuu. XUMU4eckoe paBHOBecHe. [IpuMenenue
3aKOHa JIEHCTBYIOIIMX MAacC K PaBHOBECHBIM cucTeMaM. KoHcTaHTa paBHOBecHs, €€ (U3UYECKUi
CMBICII.



2.Cmemenne xumuueckoro pasHosecud. [Ipunnun Jlelllatense. XuMnuyeckoe paBHOBECHE, KaK
BBIp@KEHHUE 3aKOHA €IUHCTBA U OOPHOBI TPOTHUBOMOIOKHOCTEH.

3. IloHsATHE O CKOPOCTHM XUMHUYECKON peakuuu. CpeaHssi U1 MTHOBEHHas CKOPOCTb pEeaKLUu.
3aBUCHUMOCTh CKOPOCTH peaklMU OT KOHIIEHTpauuHu (3akoH JeiicTByromux Macc). Koncranra
CKOPOCTH pEaKInu, ee (PU3MIECKUIl CMBICI.

4. 3aBHCHMOCTb CKOPOCTH peakiuu oT Temmeparypsl. IlpaBuno Bantl'odda. YpaBuenue
Appennyca. [Tousarue 06 sHeprun aKTHBAIHH.

5. Karamm3z wu  karamuzaropel. ChnenuduuHOCTh  KaTtanu3aTopoB. CyIIHOCTh JCHCTBUS
KaTaJn3aTopoB. Pousib KaTan3a B KU3HEAEATEIBHOCTH OpraHu3MoB. DepMEeHTAaTUBHBIN KaTalu3.

6.0061mas xapakrepucTika pactBopoB. Kinaccudukamus pactBopoB. KoHiieHTpalus pacTBOpOB U
CIOCOOBI €€ BBIPAKCHUSI.

7. PactBOopenme, kak (puankoxuMuueckuii mpomecc. ['mapartHas teopus /.M. Menneneena.
TemnoBbie 3G GEKTH IPU PACTBOPECHUH.

8. PacTBOpUMOCTH T'a30B B JKUAKOCTSIX M €€ 3aBUCHUMOCTh OT MAapLHUAIbHOIO JaBJICHUsS (3aKOH
I'enpu/lanpToHa), TEMIIEPATYPBI (ypaBHEHME Knaiinepona-Knaysuyca) u KOHIICHTPaLlUH
pacTBOpPEHHBIX B BoJe AMekTponutoB (3akoH W.M. CeueHoBa). BnusiHHe pacTBOPUMOCTH Ta3oB B
KpPOBH U TKaHEBBIX KUJKOCTSAX Ha MPOLIECCHI )KU3HEIEATEIbHOCTH.

9.SBnenue muddysuu u ocmoca. Ocmotuueckoe aasneHue. 3akon Bant-I'odda. ['umno- , uzo- u
TUIEPTOHUYECKUE PACTBOPBI.

10. Dnektponuthl. M3ortoHmueckuii 3¢dexr. Teopus 5>IEKTPOTUTHUECKON TUCCOLUALIUU.
CunbHble W cnalbie dyeKTponuThl. CTerneHb HOHW3AIMU W (PAKTOpPBI, BIMAIONIAE HA CTENCHb
MOHU3ALINH.

11. Koncranrta nonusanuu. 3akoH pa3senenus OctBaiibia. CTyneH4YaThlid XapakTep HOHU3AIUH.

12. TIlpousBenenue pactBopuMocTH. KOHCTaHTa  pacTBOPUMOCTH  MajOpPacCTBOPUMOTO
ANEKTPOJINTA, €€ CBS3b C PAcTBOPUMOCThIO. IIpaBmiio mpousBeneHUs pacTBOPUMOCTH (KOHCTaHTBI
pPacTBOPUMOCTHU. Y CIIOBUSI 0OpPa30BaHMsI U PACTBOPEHHS OCA/IKA.

13.Monusanuss Boasl. MoHHOe mnpou3BeneHue BoAbl. BoaoponHbli W THAPOKCUIBHBIN
MIOKAa3aTellb.

14 I1IpoTonutuyeckas Teopus KUCIOT u ocHoBaHuil bpencrepalloypu. OCHOBHBIE OIpECIICHHUS:
MPOTOJIMTUYECKAs peaKlus, KUCI0Ta, OCHOBaHUE, aM(OJIUT, COMPSHKEHHBIE MapbIKUCIOTAa-OCHOBAHUE.
Tunel IPOTOIUTUUECKUX PEAKIIUH.

15.I'mpponus coneil. Mexanusm ruaposmsa. Crenens ruzaponusa. KoHcranTa ruaposmsa.
CwMmenieHue paBHOBECHSI THAPOIIN3A.

16.0KuCIUTENBHO-BOCCTAHOBUTENbHBIE PEAKINU, X TUIBL.OCHOBHBIE MOHSTHS: OKHCIUTENb,
BOCCTAaHOBUTENb, OKHCIEHHE, BOCCTAHOBJIEHHE. BakHeilllne OKHUCIUTENW U BOCCTAHOBUTENIU B
3aBUCHUMOCTH OT HMX CTPYKTYpbl W TOJIOXKEHMsI B mnepuoanyecko cucreme .M. Menneneesa.
Ocy1ecTBII€HNE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi B rajlbBAHUUECKUX dJIEMEHTAaX.

17. CrangapTHble QJIEKTPOJHBIE U OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIE IOTEHIUAJIBI
nap.Hanpasnenne u 1IyOMHAa OKHUCIWUTEIHbHO-BOCCTAHOBHUTENBHBIX peakiuid. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH, KaK BBIPAKEHHE 3aKOHACTUHCTBA U OOPHOBI MPOTHUBOIOJIOKHOCTEH.

18. KommnekcHsie coenunenus. Koopaunanmonnas reopust A. Bepaepa. Knnaccudukanus u
HOMEHKJIaTypa KOMIUIEKCHBIX COEMHEHUN. 130MepHs KOMIIIIEKCHBIX COEAMHEHUN.

19. MeTox BaJIEHTHBIX CBSI3€ii B OOBSICHEHHM XUMHUYECKOH CBI3HM KOMILIEKCHBIX
coeauHeHuil. BHerHe 1 BHYTpHOpPOUTAIbHBIE KOMILJIEKCHI.

20. Teopust kpucTanauyeckoro mojsi B OOBSICHEHUHM XUMHUYECKOW CBSI3U KOMILUIEKCHBIX
COEIUHEHNI. BBICOKOM HHU3CKOCIMHOBBIE KOMIUIEKCH. ONTHYECKHE W MarHUTHBIE CBOMCTBA
KOMILJIEKCOB.

4.1.4. TectupoBanue

4.1.4.1. Ilopsaaok nNpoBeeHUN U NMPOLETYPA OLlEHNBAHUS.

TectupoBaHue NPOXOJUT B NMHUCBMEHHOM (hopMe WM C HCHOJIB30BAHWEM KOMIIBIOTEPHBIX
cpenctB. OOydarOMMIACS MOTyYaeT ONpeaeIEéHHOEe KOJIMYECTBO TECTOBBIX 3amaHuid. Ha BwImonHEHHE



BbIIETIsIETCS (PUKCHPOBAHHOE BpEMsl B 3aBUCHMOCTH OT KOJMYecTBa 3aaHuii. OlleHKa BBICTABISETCS B
3aBHCHMOCTH OT IPOIICHTA MTPABMIIBHO BBITOJTHCHHBIX 33 JaHUH.

B cnydae mpumeHeHus B 00pa3oBaTeIbHOM MPOIECCE AMCTAHIIMOHHBIX O00pPa30BaTEIBHBIX
TEXHOJIOTHI 00yYaroIIrecs BBIIOIHAIOT 33JJaHU Ha CICIYIONIMX TuTaT(GopMax U pecypcax:

- B koMaHzae «MicrosoftTeams».

4.1.4.2. Kpurepnu oueHMBaHusI
OueHkKa OTJIMYHO CTABUTCS, €CJIH Y 00y4alo1erocs:
86% TpaBUILHBIX OTBETOB U OoJIee.
OueHka XOpouo CTaBUTCS, €CJIN Y 00y4aronerocs:
Ot 71% 1o 85 % npaBUIBHBIX OTBETOB.
OueHka y10B/JI€TBOPUTEIbHO CTABUTCH, €CJIH Y 00y4al0Ierocs:
Ot 56% no 70% npaBHILHBIX OTBETOB.
OueHka Hey/10BJICTBOPUTE/ILHO CTABUTCH, €CJIH Y 00y4arolerocs:
55% npaBUIBHBIX OTBETOB U MEHEE.
4.1.4.3 Conep:kaHue OlIEHOYHOT0 CPeACTBA
Tema 7. Dnekrpoxumus
Tema 8. Koppo3sus n 3amura METauIoB U CIIJIaBOB
Tema 9. DnexkTponus

1. ITpunun HeomnpeneneHHocTH ['eiizen6epra. Bonmnosoe ypaBHenue Llpenunrepa ans aroma
Bosiopona. KBazmpar BostHOBO#M QyHKITNH, €€ PU3NUECKUI CMBICI.
2.CoBpeMEHHOE BO33PEHUE HA CTPOCHHUE aTOMA. XapaKTEPUCTUKA COCTOSIHUSA 3JIEKTPOHA B aTOME
CHCTEMOW KBaHTOBBIX 4ncel. Pazmepsl, hopmMa 1 mpOCTpaHCTBEHHAs! OPUEHTALNS OpOUTAICH.

3. [Mpunuun [Maynu. [Topsaok 3anoiaHeHus ypoBHEH, mogypoBHel u opouraneii. [Ipasuno I'yaaa. s,p,
duf- snemenTsI.

4. Ilepuoamyeckuii 3axkoH JI.1. MeneneeBa u ero TpakToBKa Ha OCHOBAaHUHM COBPEMEHHOUM TEOpUU
cTpoeHus aroMa. PU3HUecKuil cMbICca HOMepa nepuoaa. Ilepuonsl u cemerictsa. ['pynnel u
noarpynnsl. KopoTkuii 1 JIMHHONIEPUOJHBINA BAPUAHTHI IEPUOINYECKON CUCTEMBI.

5. Ilepnoanueckuii 3aKOHKAaK OCHOBHOM 3aKOH Npupobl. [leproandeckuii xapakTep U3MEHEHUs
CBOWCTBY CBSI3aHHBIX CO CTPOCHHEM 3JIEKTPOHHOM 000JI0UYKHM aTOMOB: aTOMHBIX U MOHHBIX PaJUYCOB,
SHEPrUU MOHU3ALIMHU, SHEPTUU CPOJCTBA K DJIEKTPOHY, ANEKTPOoOoTpHIaTebHOCTH. Duitocodcekoe
3HAYECHUE NIEPUOANYECKOrO 3aKOHA.

6.KoBanenTHast cBs13b. MloHHas cBA3b Kak MpeebHbBIN Cilydail OJSpHON KOBaJIEHTHOM CBS3U.
IToHsATHE BaIEHTHOCTH U CTENIEHU OKHUCIIEHUS.

7. KoBaJleHTHOMEXaHWYeCKUHpacyeT XUMHIecKon cBsi3u B. I'eiitiepa u JIonnoHa.
OKclepuMEHTaNIbHAsL KpUBask NOTEHLINAIbHON YHEPTUU MOJIEKYJIBl BOAOPOIA.

8. OCHOBBI METO/Ia BaJICHTHBIX CBsi3el. MexaHu3M 00pa30oBaHUs KOBAJIGHTHON XUMHYECKOU CBSI3H.
HacpimaemocTs 1 HanpaBiIeHHOCTh KOBAJIEHTHOH cBsi3u, ] 1 [1- cBs13b. KoBaJIeHTHOCTH CBA3U B
metone B.C.

9. I'mbpuan3anus aTOMHBIX OpOUTaie. sp, sp2, sp3rudbpuanzanus. Popma U HaNpPaBIEHHOCTh
rUOpUAN3HPOBAHHBIX OpOUTAIEH.
10.Meton MonekynsapHbIX opOuTasneil. CBA3bIBaAIOIINE, HE CBA3BIBAIOIINE U PA3PHIXJISIONINE
MOJIEKYJISIpHbIE OpOuTaNIN. Y CciloBUs 00pa30BaHUs U MOPSIOK 3aMIOJIHEHUS MOJIEKYISIPHBIX
opburaneit. Dopma MoneKyIspHbIX opouTaneid. KpatHocts cBsi3u B Metone M.O.

11. 3anonHeHne MOJIEKYISPHBIX OpOUTaIel FIeKTPOHAMH B MOJIEKYJIaX, 00pa30BaHHBIX aTOMaMH U
noHaMH 371eMeHTOB [, Il meprooB nepruoanuecKkoil CUCTEMBI 3JIEMEHTOB. DHEPTETUUECKUE
Jarpammal.
12.MexMoneKkynsipHOe B3aUMOAEUCTBHE U ero npupoa. OpueHTallMOHHOE, MHAYKIIMOHHOE U
JMCTIEPCUOHHOE B3auMoielcTBre. BogopoaHas cBsa3b. buonornyeckas posib BOAOPOIHOM CBSI3H.
13.TennoBoii 3¢ dexT peakiuu. IK30- U IHAOTEpMHUECKHE Mporiecchl. [ToHsTHE BHYTpeHHEeH
SHEPTHUH, SHTAIBINUU U SHTponuu. OnpeeneHre HapaBIeHHOCTH U TITyOUHBI XUMHUYECKHUX



nporieccoB. DHeprus | mb0ca Kak BhIpaKEHHUE TUATEKTUYECKOT0 3aKOHA €IMHCTBA U OOPHOBI
MPOTUBOIIOJI0KHOCTEH.
14 Tepmoxumus. Tepmoxumuueckue ypaBHeHHs. 3akoH ['ecca u ero cienctBus. CTaHaapTHbIE
TEIUIOThI 00pa30BaHUs U CrOPAHHUS.
15.06parumble 1 HeOOpaTUMBbIE XUMUYECKUE peaKui. XMMHUYECKOe paBHOBecue. [Ipumenenue

3aKOHa JICHCTBYIOIMX Macc K paBHOBECHBIM cucTeMaM. KoHcTaHTa paBHOBecHs], €€ (pu3nuecKuit
CMBICII.

Tema 12. CtpyKkTypa U JUHAMUKA Pa3BUTHSI SKOCUCTEM

Tema 13. 3aKOHOMEPHOCTH JEHCTBUS YKOJOTHUECKUX (DAaKTOPOB HA KUBBIE OPTaHU3MBI

Omnpenenenue TepmuHa 6uocdepa o J.310ccy u e€ HenocraTok. [Tonarue repmunadbuocdepa B
Yuenuno 6uochepe B.U.Beprnanckoro. KomnoneHTsr 6nocdepsl: KOCHOE BEIIECTBO, OMOKOCHOE,
xuBoe BemecTBo.CTpykTypa 6nocdeps! u e€ rpanuiibl. CBoWcTBa U (PYHKIMH KUBOTO BEIIECTBA.
Oynkiuu 6uocdepsl. 3akoH Hoochepsl B.1.BepHaackoro. 3aKkoH roMoreHu3auu 0uocgepsl.
CoBpeMeHHOE cOCTOsTHHE OHOChEPHI.

Pecypcel Guocdepsl: pacTUTENbHBIE PECYPCHI, PECYPCHI d)KUBOTHOT'O MUPA, TEHETUYECKUE PECYPCHI.
Krnaccudukanus npupoHbIX pecypcoB. bruoreoxuMmuueckuii KpyroBopoTt BemiecTBa. Gopmbl
yllep:KaHud, iepepacnpe/ieNieHus: U HakorieHus sHeprun. KpyroBopot a3zoTta, hocdopa, BoIbI, Cepbl,
TMOKCUA YIIIepoa U UX HapyIICHHUE YEITOBEKOM. 3aKOH TI00abHOTO 3aMbIKaHUS
OMOreOXMMHYECKOr0 KPyroBOopoTa.

4.1.5. KontposnbHas paboTa

4.1.5.1. llopsaoxk npoBeAeHNs U MPOLEAYPA OLlCHUBAHUS.

KontponpHas paboTa MpOBOIUTCS B 4Yachl ayAMTOPHOW paboThl. OOydaromecs MOIy4aroT
3aJlaHus JJIs IPOBEPKU YCBOEHUS MPONACHHOro MaTepuana. Pabora BhIMONHIETCS B MUCbMEHHOM BHJIE
u cpaércs mpernonaBaTento. OLUEHUBAIOTCS BIIAJCHUE MAaTEPHAJIOM IO TeME pabOThl, aHAIUTHYECKUE
CHOCOOHOCTH, BIIQJICHHE METO/IaMHi, YMEHUS U HaBBIKH, HEOOXOIUMBIE ISl BHITOTTHEHUS 3aJaHUIA.

B cmyuae mpumeHeHHss B 00pa30BaTeNbHOM MpOIECCE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI 00yYaroIMecs BBIIOMHSIOT 3a/1aHus Ha CIEAYIOUINX MIaTtgopmax u pecypcax:

- B komaHae «Microsoft Teamsy.

4.1.5.2. Kputepuu olleHUBAHUS

OueHKa OTJMYHO CTABUTCS, €CJIU Y 00y4aromerocs:

[IpaBuabHO BBINOJIHEHBI Bce 3anaHus. IIponeMOHCTpHUpPOBaH BBICOKMH YPOBEHb BIAJICHUS
MatepuaiioM. [IposiBIeHBI TPEBOCXOIHBIE CIIOCOOHOCTH TIPUMEHSTh 3HAHUS U YMEHHS K BBITIOJTHEHHUIO
KOHKPETHBIX 3a/I1aHU.

OueHka X0po1Io CTABUTCSH, €CJIH Y 00y4YaIoIIerocs:

[IpaBuabHO BBINOJIHEHA OoJbIlas yacTh 3aAaHui. [IpuCYTCTBYIOT He3HAYMTEIbHBIE OLIMOKH.
[IponemMoHCcTprpOBaH XOPOUIMI YpOBEHb BiajieHUs] MaTepuanoM. [IposiBiieHbl cpeaHue crnocoOHOCTH
IPUMEHSTH 3HAHUS U YMEHUS K BBIITOJHEHUIO KOHKPETHBIX 3a/laHUM.

OneHka y10BJ1€TBOPUTEIbHO CTABUTCS, €CJIU Y 00y4aroIerocs:

3amaHusl  BBIIOJIHEHBI 0OoJiee 4YeM HamoJOBHUHY. [IpHUCYTCTBYIOT —cepb&3HblEe OLIMOKH.
[TpomeMoHCTpHUPOBaH yIIOBIETBOPUTEIBHBIN YPOBEHb BIAJCHHUS MaTepuanoMm. [IposBiIeHBI HHU3KHE
CIOCOOHOCTH NMPUMEHSATh 3HAHUS U YMEHUS K BBINOJIHEHUIO KOHKPETHBIX 3aaHUH.

OuneHka Hey/10BJIE€TBOPUTEIbHO CTABUTCS, €CJIH Y 00y4Yarolerocs:

3amaHusl BHIMOJIHEHBl MEHee 4eM HarojoBUHY. IIponeMOHCTpUpOBaH HEYIOBIETBOPUTEILHBIN
YpOBEHb BIaJIeHHUs] MaTepuasioM. [IposiBIEHBI HEIOCTATOYHBIE CIIOCOOHOCTH TPUMEHSTh 3HAHHUS U
YMEHUS K BBIOJHEHUIO KOHKPETHBIX 3a/laHUM.

4.1.5.3 ConepxxaHue OLIECHOYHOI0 CpeaCTBA

Tema 10. Beenenue. [Ipeamer n 3agaun 5K0N0ruu

Tema 11. buocdepa Pecypcst 6mocdepst. KpyroBopots! BemecTB B 6nochepe

Bomnpocs! 1 caMOCTOATEIbHOMITOATOTOBKH KOHTPOJILHON paboTe

Okonorus kak Hayka. CTpyKTypa COBPEMEHHOM SKOJIOTUMMECTO IKOJIOTHH B CUCTEME €CTECTBEHHBIX
Y TYMaHUTapHBIX HayK. [Ipobnembl, n3yyaeMble HKOJOTHEH. 3HaUeHNE SKOJIOTHUHU JJIs1 COBPEMEHHOTO



obecTBa.Posb psMBIX 1 0OpaTHBIX CBsI3€i B 9KOJIOTHYECKUX cucTeMax. 3akoHsl b.Kommonepa.
Omnpenenenue TepmuHa 6mocdepa mo J.31occy u e€ HempocTaTok. [TorsTue repmuradbuochepa B
VYuenun o 6uochepe B.M.Bepnaackoro. KomnoneHnTs 6nocdepsi: KOCHOE BELIECTBO, OMOKOCHOE,
xuBoe BelecTBo. CTpykTypa Ouocdeps! u e€ rpanuipl. CBONCTBA M PYHKIIMU KUBOTO BEILIECTBA.
Oyukmun 6uochepsi.

4.1.6. CutyannoHHas 3aja4ya

4.1.6.1. Ilopsaaok npoBeieHUsI U NPOLEyPa OLleHUBAHUS.

Crynentsl mosiydaioT  (OPMYJIHMPOBKY  HpOOJIEMHOM  cuTyauuud  mpodecCHOHaIbHOU
NESTEeIbHOCTH, JJI1 KOTOPOH HY)KHO HAalWTH PEIICHUS C MO3UIMH YYACTHUKOB cUTyarnu. OIleHnBalOTCs
MIPUMEHEHHE METOJIOB pEIlIeHUs MPOOJIEMHBIX CHUTYyalllil, CIIOCOOHOCTh AHAIU3UPOBATH SJIEMEHTHI
CHUTYyalll1, HABBIKU, HEOOXOAUMBIE JJIsl MPO(PECCHOHATBHOMN NEesITETHbHOCTH.

B cnywyae mpumeHeHus B 00pa3oBaTelIbHOM HpOIlecCe AMCTAHLMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH 00y4JaronIrecs BHIMOJIHAIOT 331aHUs Ha CIICAYIOMIMX IaTGopMax U pecypcax:

- B koMauzae «Microsoft Teamsy.

4.1.6.2. Kpurepnu oueHMBaHusI

OueHkKa OTJIMYHO CTABUTCS, €CJIH Yy 00y4aronerocs:

Bricokuii ypoBeHb BIaJieHHs 3HAHUSMHU M HAaBBIKAMH MPHU HAXOXKJICHUH PEUICHUs MPOOIEMHBIX
curyauuid. CrocoOHOCTh IPOJEMOHCTPUPOBATH PE3yJbTaT, MOJHOCTHIO YAOBJIETBOPSIOMIUI LEISIM
podecCHOHATEHOM IeATEIIBHOCTH

Ouenka XOpouo CTABUTCSH, €CJIN Y 00y4arouerocs:

Xopomuii ypoBeHb BIAJCHUS 3HAHMSIMHA M HABBIKAMU NPU HAXOXKACHUU PEIICHHs MPOOIEMHBIX
cutyaruii. CnocoOHOCTh MPOJAEMOHCTPUPOBATH PE3YNbTAT, B OCHOBHOM YJOBIIETBOPSIOMIUN ILIETSM
poecCHOHATLHOM IeATEIIBHOCTH

OneHka y10B/1€TBOPUTEIBHO CTABUTCS, €CJIH Y 00ydaromerocs:

VY 10BIETBOPUTENBHBI YPOBEHD BJIAJCHHUS 3HAHUSAMU M HABBIKAMHU NPH HAXOXKICHUU PEIICHHS
npobieMHbIX curyaruii. CrnocoOHOCTh MHPOAEMOHCTPUPOBATH  PE3YyJbTaT, YAOBIETBOPSIOIINN
OTAEIBHBIM IEJISIM NMPO(eCCHOHANBHON A TETHHOCTH.

OneHka Hey/10BJ1eTBOPUTEIbHO CTABUTCS, €CJH Yy 00y4arolerocs:

HeynoBneTBopUTENbHBIN YPOBEHD BIIQJACHUS 3HAHUSMHU M HABBIKAMH TPU HAXOKICHUN PEUICHUS
npoOieMHbIX  curyanuii.  OTCyTCTBHE  CIIOCOOHOCTH  MPOAEMOHCTPUPOBATH  pPE3yibTar,
YIIOBJIETBOPSIOMIMN TENSIM PO ECCHOHATBHOM e TETHHOCTH.

4.1.6.3 Conep:xanune OLICHOYHOI0 CPEACTBA

Tema 14. CtpykTypa 1 JMHAMUKa YUCIEHHOCTH MOMYJISIIUMA
Tema 15. DnemeHThl HHXEHEPHOU K0I0THH. [TpUpOHO-TIPOMBIIIITIEHHBIE CUCTEMBI
Tema 16. Dxonoruyeckue npoOIeMbl COBpPEMEHHOCTH
Bomnpocs! 114 pelenns CUTyallMOHHOM 3a1a4H.
CTpyKTypa U OCHOBHBIE MTOHSTHS SKOcucTeM. CBOMCTBA SKOCUCTEM M 3aKOHOMEPHOCTH UX
¢ynkunonuposanusi. CyKueccuu: onpeaenaeHue, BUbl, NpuuuHbl. CyKIIECCHOHHBIN psiI.
Kmnmakcdopmarus 1 e€ocoOeHHOCTH. AHTPOIIOTEHHOE BO3/ICHCTBHE HA TUHAMUKY Pa3BUTHS
skocucteM.lerpaganuu. [IpoyKTUBHOCTB SKOCHCTEM. DHEPrus B sKocucTemax. ['omeocras
HKOCHUCTEM. DKOJIOTUYECKHIE TUPaMU/Ibl OMOMacc 1 YHepTruu. MICKyCCTBEHHBIE YKOCHCTEMBI,
MO/JISJIMPOBAaHUE FIKOCUCTEM, OMYJIAUOHHBINA aHamn3. Oco0o oxpaHseMble
TeppUTOpUHU. DKoJIoTHUecKue (GaKkTOphl cpebl. OCHOBHBIE 3aKOHOMEPHOCTH B3aUMO/ICHCTBHS
HKOJIOTHYECKUX (DAKTOPOB U )KMBBIX OPraHU3MOB. 3aKOH (PU3UOJIOTMUECKUX B3aUMOICHCTBUHA.
TunemaHa -COBOKYITHOCTB ()aKTOPOB BO3JICHCTBYET CHIIbHEE BCETO HA Te (pa3bl pa3BUTHS OpraHU3Ma,
KOTOPbIE€ UMEIOTHAMMEHBIIIYIO KOJIOTMYECKYIO BaJIEHTHOCTh, MUHUMAJIBHYIO CLIOCOOHOCTH K
MPUCTIOCOOIICHUIO.

4.2. OueHo4YHbIe CPeACTBA MPOMEKYTOYHOH ATTeCTAlUH

4.2.1. 3a4yéT (YCTHBII/INCHEMEHHBIA OTBET Ha KOHTPOJIbHBIE BOIIPOCHI)

4.2.1.1. Ilopsanok npoBeieHUs: U NPOLEYPA OLCHNBAHUS

3auéT HaIEJIeH Ha KOMIUIEKCHYIO MPOBEPKY OCBOSHUS AUCIUIUTHHBL. OOyJaroniuiicss moaydaer
BOMpOC (BOMPOCHI) MO0 3a7aHue (3aJaHKs) U BpeMsl Ha MOJATrOTOBKY. 3a4€T NMPOBOJUTCA B YCTHOM,




NMUCHbMEHHOW WJIM KOMITbIOTEpHOH (hopme. OleHHBAaeTCs BIIAJCHUE MAaTEpUAIOM, €ro CHCTEMHOE
OCBOEHHE, CIIOCOOHOCTh MPUMEHATh HY)KHbIE 3HAHMsI, HABBIKM M YMEHHs IPU aHAJIN3€ MPOOJIEMHBIX
CUTyallui U pelIeHUuH MpaKTUYecKux 3aganuid. Beero Bompocos 30, B OuiieTe mo 1Ba BOIpoca, Bpemst
Ha MOArOTOBKY — OJIMH Yac.

B cmyuae mpumeHeHHs B 00pa3oBaTeNbHOM MpOIECCe IUCTAHIIMOHHBIX 00pa30BaTENBHBIX
TEXHOJIOTUH 0Oydarourecs carT 3a4€THa cIelyroIuX m1aTdopMax u pecypeax:

- B kKomanje «MicrosoftTeamsy.

4.2.1.2. Kputepuu oOlleHUBAHUSA
3auTeHno: oOydaromuiics OOHAPYKWJT 3HAHWE OCHOBHOTO YUYEOHO-NIPOTrPaMMHOTO MaTepuaia B
o0beMe, HeoOXOAMMOM JJIs JajlbHEeHIIed yueObl M NpeAcTosled pabdoThl MO CHEUUaTbHOCTH,
CIPABUJICS C BBITIOJIHEHUEM 3a/1aHUH, TPEYCMOTPEHHBIX POTPAMMON AUCIUTUINHBL.
He 3aureno: oOyuwaromuiicss oOHapyXWi1 3HAYUTENbHbIE IPOOENbl B 3HAHUSIX OCHOBHOIO y4eOHO-
POrPaMMHOTO MaTepuaia, JOMyCTHI MPUHLIUIHAIbHBIE OIIMOKH B BBIOJHEHUU TPEAYCMOTPEHHBIX
IporpaMMoil 3aJaHuii U He CHOCOOCH MPOAOIDKUTh OOydeHHE WJIM HPUCTYHHUTh IO OKOHYAHUU
YHHUBEpCHTETa K MNPO(EeCCHOHAIBHOW  JeATeNbHOCTH 0e3  JOMOJHHUTENBHBIX 3aHATHH 1O
COOTBETCTBYIOLIEH JUCLUIUINHE.
4.2.1.3. OueHo4Hble cpeacTBA
Bompocs! k 3a4ery:
1. TIlpeamer, 3aaun U OCHOBHBIE pa3fieibl COBPEMEHHOMN IKOJIOTUN
2. Dxojoruyeckue (pakTopbl U KOHLENIHS JUMUTUPYIOIIUX (PAKTOPOB (3aKOHBI MUHUMYMA,
TOJIEPAHTHOCTH, SMEPIKMEHTHOCTH, KOHKYPEHTHOT'O UCKJIFOUEHHUS U JP.).
3. 3axoHbla)opU3Mbl U OCHOBHBIE IPUHLUIIBI 3K0J0rHH. [IpaBuna sxonorun no b.Kommonepy.
4. Tlonstue 6uocdepa, €€ rpaHuIbl U OCHOBHBIC dNIeMeHThl. YueHue B.M.Bepraackoro o 6uocdepe.
5. Dwmmnupuueckue 006001eHUs U reoxuMHuuyeckue BbiBoibl B.J.Bepnaackoro.
6. [lonsTue sxocucTeMa, €e OCHOBHBIEC MTPU3HAKH. DBOJIIOLNS YKOCUCTEM U MIPUHIIUAT COXPAHESHUS
YIOPSAJOYEHHOCTH.
7. DKoJjormueckas mupamuia u TpoPHIECKUe YPOBHH B SKOCHCTEMAX.
8. Tlousarue HoOchepa u ero cnenuduka. Yuenue B.M.Bepuanckoro o Hoocdepe.
9. Herpanmauus npupoast. Kossomonus. ['umnoresa ['en3emim.
10. [lonsiTHE U CYLTHOCTD TTIOOATUCTHKHU.
11. Joxnamasl Pumckoro kiry0a v MX 3HaU€HUE B PA3BUTUU TJIOOATMCTUKH.
12. Knaccuduxkamus rinodanbHbIX IpobieM yeaoBedecTBa. IHTerpupymomas poib rio0albHbIX
9KOJIOTUYECKUX TTPOOIIEM.
13. I'moGanbHas nemorpaduyeckas npodiema. MeTouka OLleHKH YPOBHS BO3JIEHCTBHS ropoja Ha
OKpY’KalOIIYIO Cpeay.
14. T'nobGanpHast sKosOrn4eckas 6€30MacHOCTb U 3Tambl POPMUPOBAHUS KOHLETIIUH YCTOHYUBOTO
pa3BUTHS.
15. Konuenuus ycroituuBoro pa3sutus u IloBectka qHs Ha 21 Bek.
16. OCHOBBI PKOJIOTHUECKOM OE30MACHOCTH U KOHIIECIIHS YCTOMYMBOTO pa3BuTHs Poccuu.
17. Konuemnuus noTersieHus KIMMaTa Kak HayuyHasi OCHOBa co3ianust KuoTckoro nporokoia.
18. MexayHapO HBIN SKOHOMUYECKHI MEXaHU3M 00ECTICUeHUST Ka4eCTBA OKPYKAFOIICH CPEIbI
(opranu3anus TOProBJIM KBOTAMU M MEXaHU3M YHCTOT'O PA3BUTHSA).
19. Kwuorckuit mporokoin. O0s3aTeNbCTBA CTOPOH, MEXaHU3MBI THOKOCTH U TIEPCTIEKTHBEI
peanu3aum.
20. TlonsATHE 310pOBBE U OKpYXKaromas cpeaa. OakTopbl OKPYKAIOIIEH CPEIbl U 3T0POBHE
HaCeNeHMs.
21. ®wusmndeckue GaKTOPHI MOBBIIICHHOW OMTACHOCTH. MephI 10 CHUYKEHUIO X BO3JICHCTBHSL.
22. Xumuueckue (pakTopbl MOBBIIIEHHON 0rMacHOCTH.OCHOBHbBIE TOKCUYHBIE BelllecTBA. AHAIN3
METOJIUKH T03A0TKIIUK.
23. buonorudeckue GpakTOpbl MOBBIIIEHHON OMACHOCTH.
24. OrneHKa pUCKa M €€ aKTYaJIbHOCTh B COBPEMEHHBIX YCIIOBHSIX.
25. KoadduuueHTs! NpeArnouTeHus U yIpaBIeHUe PUCKOM.



26. PactBopenue, kKak (puznko-xumuueckuii npouecc. I'maparnas teopus .. Menneneesa.
TennoBsie 3G (HEKTH MPU PACTBOPECHUH.

277. PacTBOPUMOCTD I'a30B B JKUJKOCTSIX U €€ 3aBUCUMOCTb OT IapIHUaJIbHOrO JaBieHus (3akoH ['enpu
HanbsToHa), Temneparypsl (ypaBHeHue Knaiinepona-Knay3nyca) 1 KOHIEHTpalluy pPaCTBOPEHHBIX B
BOJi€ A1EKTponTOB (3akoH M1.M. CeuenoBa). BiusiHue pacTBOPUMOCTH T'a30B B KPOBU M TKaHEBBIX
AKHJIKOCTSIX Ha IIPOLECCH] AKU3HEAEATEIbHOCTH.

28 SBnenue nuddy3un u ocmoca. OcMoTrdeckoe Aapienue. 3akoH Baut-T'odda. ['umo- , n3o0- u
TMIIEPTOHUYECKUE PACTBOPBI.

29. Dnekrponutsl. M3orornueckuii ¢ dekt. Teopus anekTpoauTruueckoi nucconuanuu. CUibHbIC U
ciiadble 31eKTpoauThl. CTeneHb HOHU3ALUU U (DAaKTOPBI, BIUSIOIINE HAa CTENIEHb HOHU3ALHH.

30. KoncranTta nonuzauuu. 3akoH pasBegeHust Ocrtanpaa. CTyneHuaThli XapakTep HOHU3ALNH.

4.2.2. Dx3ameH (YCTHBIN/IIUCbMEHHBII OTBET HA KOHTPOJILHBIE BOIPOCHI)
4.2.2.1. Ilopsaiok nNpoBeIeHUS U NMPOLETYPA OLleHNBAHUSA
DK3aMeH HalleJIeH Ha KOMIUIEKCHYIO IPOBEPKY OCBOEHUS JAMCLHUILIMHBI. DK3aMEH MPOBOIAUTCS
B YCTHOHM MJIM IMCbMEHHON (opme 1o Omieram, B KOTOPBIX COAEPXKATCs BOIPOCH! (3aJaHMs) 110 BCEM
TeMaM Kypca. OOyuaromemycst ga€rcs BpeMsi Ha noArotoBKy. OLEHUBAETCs BIaJIeHUE MaTepHaioM,
€ro CUCTEMHOE OCBOEHHUE, CIIOCOOHOCTh MPUMEHATh HYXKHbIE 3HaHUS, HABBIKM M YMEHUS IIPU aHAJIM3e
NpOOJIEMHBIX CUTYaIlMil M pelIeHWH NpakThdeckux 3amanuil. Beero 50 Bompocos. B Guiere mo nBa
Bonpoca. BpeMs1 Ha IOArOTOBKY — OJIUH 4ac.
B cimyuae mpuMeHeHHs B 00pa30BaTENbHOM MPOIECCE IMCTAHIIMOHHBIX 00pa3oBaTENbHBIX
TEXHOJIOTUH 00ydarourecs CalT 3K3aMEeHHa CIISAYIOIIMX MIaTGopMax U pecypcax:
- B komanje «MicrosoftTeamsy.
4.2.2.2. Kputepuu OlleHUBAHUS
OneHka OTJMYHO CTABUTCS, eCJIH 00yUYaroImmiics:
— IOJIHOCTBIO OTBETHII Ha JIBAa BOIIPOCA.
OneHka XOpoLIO CTABUTCS, eCJIU 00y4aroImiics:
— YaCTUYHO OTBETUJI Ha JjBa BOIIPOCA.
OuneHka y10B/J1eTBOPUTEIbHO CTABATCS, €CJIN 00y4aroIuiics:
— OTBETWJI HA OJIUH BOIPOC.
OneHka Hey/10BJIETBOPUTEJILHO CTABUTCS, €CJIM 00y4aloIuiics:
— HE OTBETHJI HU Ha OAVH BOIIPOC.
4.2.2.3. OueHo4Hble cpeaAcTBA
1.IIpenmer u 3anaun XuMuK. MeCTO XMMHH B CUCTEME €CTECTBEHHBIX HayK. OCHOBHBIE ATAIIbI
pa3BUTHA XUMHH. 3HAUEHUE XUMUU B Pa3BUTHUU METUILIUHBI U (hapMalllu.
2.3aK0HBI COXPaHEHMSI MACChl U DHEPTHH, KaK KOJIMYECTBEHHOE BBIPA)KEHHUE MTOCTOSHCTBA JIBHKEHUS
1 HEYHUYTOKUMOCTU MaTepuu. 3aKOH IOCTOSHCTBA COCTaBa.
3.XMMHYECKUI SKBUBAJIEHT U METOJIBI €r0 ONPEEIECHU. 3aKOH YKBUBAJICHTOB U KPAaTHBIX
OTHOIIIEHUH. 3aKOH ABOTaJIpO.
4.OCHOBHBIE TUIIBI U JUHAMUKA PA3BUTHS NIPEACTABICHHUN O CYIIECTBOBAHNUU U CTPOCHUH aTOMOB.
ATOMHBIE CIEKTPbI U IPUYMHBI UX BO3SHUKHOBEHHUSI.
5.05eMeHTBI KBaHTOBOM MeXaHUKU. Y paBHeHue Jlyn-ne-bpoiins. J[BoiicTBeHHas npupoaa dJIEKTPOHa,
KaK BBIPOKEHHE 3aKOHA €MHCTBA U OOPHOBI MPOTUBOTIOIOKHOCTEH.
6. Ilpunun vHeonpenenenHoctu I'elizenbepra. Bonmnosoe ypaBuenue Llpenunrepa s aroma
Bogopoaa. KBaapat BomHoBOM (yHKIINY, ee GU3MUECKUN CMBICT.
7.CoBpeMEHHOE BO33PEHUE HA CTPOECHUE aTOMa. XapaKTEPUCTUKA COCTOSIHUS AJIEKTPOHA B aTOME
CUCTEMOM KBaHTOBBIX uncen. Pa3mepsl, hopma u mpoCTpaHCTBEHHAs! OpUEHTALMs OpOUTANIEH.
8. ITpunuun IMaynu. [Topsnok 3anonHeHus ypoBHeH, nogypoBHeil u opouranei. [lpasuno I'ynza. s,p,
duf seMeHTHI.
9. Ilepuoanueckuii 3axoH /.M. MenzneneeBa u ero TpakTOBKa Ha OCHOBaHMM COBPEMEHHOMN TEOPUH
CcTpoeHus aroMa. Pu3nUeckuil cMbIca HoMepa nepuoaa. [lepuonsl u cemerictsa. ['pynmel u
noarpynnsl. KopoTkuii 1 JNIMHHONEPUOAHBINA BaApUAHTHI IEPUOINYECKON CUCTEMBI.




10. Ilepnonnueckuii 3aKOHKaK OCHOBHOM 3aKOH Npupobl. [leproanueckuii xapakTep H3MEHEHUs
CBOWCTBY CBSI3aHHBIX CO CTPOCHHEM 3JIEKTPOHHOM 000JI0YKHM aTOMOB: aTOMHBIX M MOHHBIX PaJUYCOB,
SHEPIUU MOHU3AINH, YHEPTUHU CPOJCTBA K AJIEKTPOHY, dIEKTpooTpHLaTeibHocT. Punocopekoe
3HAYEHHUE NEPUOJINYECKOrO 3aKOHA.

11. KoBasieHTHas cBsi3b. IOHHAsI CBSI3b KaK MPEAEIbHBIN CiIydail MOJIIPHOM KOBAJIEHTHOMN CBS3H.
IToHsiTHE BaJIECHTHOCTHU U CTENICHU OKHUCIICHUS.

12.KoBaneHTHO-MeXaHn4eCcKHiipacueT xumuueckoi cs3u B. I'eiitnepa u JlongoHa.
OKclepuMeHTalIbHAsl KpUBas NOTEHINAIbHON YHEPIUH MOJIEKYJIbI BOLOPOJA.

13. OcHOBBI METO/1a BaJICHTHBIX CBsi3ei. MexaHu3Mm 00pa30BaHMs KOBAICHTHON XUMHUECKON CBS3H.
HacpimaemocTs 1 HalpaBIeHHOCTh KOBAJICHTHOH CBs3U, L] 1 []- cBs13b. KOBaJIEeHTHOCTH CBA3U B
meroze B.C.

14. T'uOpuau3anmsi aTOMHBIXOPOUTANICH. Sp, Sp2, sp3rubpuauzanus. Popma 1 HaPaBIEHHOCTh
rHOpUIN3UPOBAHHBIXOPOUTAIICH.

15. MeTtoa MOneKyJISIpHBIX opOuTasieid. CBSA3BIBAIOIINE, HE CBSA3BIBAIOIINE U PA3PHIXJIIONIHNEC
MOJIEKYJISIpHBIE OpOUTaNu. Y cI0BUs 00pa30BaHUs U MOPSI0K 3aII0THEHUST MOJICKY ISIPHBIXOpOUTAIEH.
dopma MonekyisipHbIxopouTaneit. Kparnocts cBsizu B Metoae M.O.

16. 3amonHeHNe MOJIEKYIISIPHBIX OpOUTANICH SJIEKTPOHAMHU B MOJIEKYJIaX, 00pa30BaHHBIX aTOMaMH H
MOHaMH 371eMeHTOB [, Il meprooB nepuoau4ecKkoi CUCTEMBI 3JIEMEHTOB. DHEPIETUYECKUE
yarpammbl.

17. MexxMouieKyIsIpHOE B3aUMOJIEHUCTBUE U €ro Npupoaa. OprueHTalnOHHOE, MHIYKIIUOHHOE U
JUCIIEPCUOHHOE B3auMoencTBue. BonopoaHas cBsa3b. buosornueckas poiab BOLOPOIHOMN CBSA3H.
18.TemnoBoii a3 dexT peakiuu. IK30- U FIHAOTEpMHUUYECKHE ITporecchl. [ToHaTne BHyTpeHHEH
SHEPrUH, SHTAIBIINUU U 3HTponuu. OnpeeneHrne HalupaBJIeHHOCTU U IITyOMHbI XMMHUYECKUX
nporeccoB. DHeprus ' ub0ca Kak BbIpaKeHHE IUATEKTUYECKOTI0 3aKOHA €IMHCTBA U OOPHOBI
IIPOTUBOIOJIOKHOCTEH.

19. Tepmoxumus. Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca u ero ciencteus. CTanaapTHbIe
TEIUIOTHI 00Pa30BaHUS U CTOPAHUS.

20.00patumble 1 HeOOpaTUMBbIE XUMUUECKUE peakui. XUMHUYecKoe paBHOBecue. [Ipumenenue
3aKOHa JICHCTBYIOIINX Macc K paBHOBECHBIM crcTeMaM. KoHcTaHTa paBHOBeCHs], ee (pu3nuecKuit
CMBICII.

21.Cmemenune xumudeckoro pasHosecus. [Ipunnun Jlelllatense. Xumuueckoe paBHOBECHE, KaK
BBIpQ)XKEHHUE 3aKOHA €IMHCTBA U OOPHOBI MPOTHUBOIMOIOKHOCTEH.

22. IloHatue o cKOpOCTH XUMUYECKOH peakiuu. CpeHss 1 MTHOBEHHAs! CKOPOCTh PEaKIUu.
3aBHCHUMOCTh CKOPOCTH PEAKIMM OT KOHLIEHTPAIUH (3aKOoH JeiicTByromux Macc). Koncranra
CKOPOCTH peakluu, ee pU3n4eckuii CMbICII.

23. 3aBUCUMOCTb CKOPOCTHU peakuuu oT Temnepatypsbl. [Ipasuno Baut-I'odpda. YpaBuenue
Appennyca. [Tonstue 00 sHEpPruu aKTUBAIUH.

24. Karanus u kartanuzaropsl. CnenupuyHOCTh KaTanu3aTopoB. CyIIHOCTb AEHCTBUS KaTaau3aTOPOB.
Ponp xaranusa B )KU3HEAECATENBHOCTH OpraHu3MoB. DepMEeHTAaTUBHBIA KaTaJIN3.

25.00mas xapakTepucTika pactBopoB. Knaccudukanus pactBopos. KoHueHTparus pacTBOpoB U
CIOCOOBI €€ BHIPayKEHUSI.

26. PactBopenue, kak (puznko-xumuueckuii npouecc. I'mapatnas teopus .. Menaeneesa.
TeruoBbie 3¢ (HeKTh TPU PACTBOPEHUH.

27. PacTBOPUMOCTH Ira30B B XKHUJAKOCTSIX U €€ 3aBUCMOCTb OT MapLUAIbHOrO JaBlieHus (3akoH [ eHpu
JHanpToHa), TemmnepaTypsl (ypaBHenue Knailinepona-Knay3uyca) u KOHIIEHTpaIllMl pacCTBOPEHHBIX B
BoJI€ 3JeKTposinToB (3akoH V.M. CeueHnoBa). BnusHue pacTBOPUMOCTH T'a30B B KPOBU M TKaHEBBIX
KHUJKOCTSAX Ha MPOLIECCHI )KUZHEAEATEIILHOCTH.

28.5Bnenune nupdysun u ocMoca. OcMorruyeckoe aapieHue. 3akod Bant-I'odda. ['uno- , nzo- n
TUIEPTOHUYECKUE PACTBOPBI.

29. Dnextponutsl. 3oTonnyeckuii agdext. Teopus anekTponutuieckoil nucconuanuu. CUiibHble U
ciabble AneKTpoauThl. CTerneHb HOHU3aMK U (PaKTOPbI, BIUSIOIIME Ha CTENIEHb MOHU3AIINH.

30. KoncranTta nonnzauuu. 3akoH passeneHus Octanpaa. CTyneHYaThl XapakTep HOHU3ALNH.



31. IIpousBenenue pactBopuMocTu. KoHCTaHTa paCTBOPUMOCTH MaJIOPACTBOPUMOTO AJIEKTPOJIUTA, €€
CBSI3b C pacTBOPUMOCTHIO. [IpaBuiio npousBeeHusi paCTBOPUMOCTH (KOHCTAHTHI pACTBOPUMOCTH.
YcnoBust 00pa3oBaHusl M paCTBOPEHUS OCAJIKA.

32.Monu3zanus Boabl. MoHHOE pon3BeaeHre BOibl. BOJOpOHBIN U THAPOKCUIIbHBINA MMOKA3aTENb.
33.IIpoTonuTtHueckas Teopus KMUCIOT U ocHoBaHul bpeHcrepalloypu. OcHOBHBIE OnpeeeHuUs:
MIPOTOJIMTUYECKAs peaKlus, KUCI0Ta, OCHOBaHUE, aM(OJIUT, CONPSHKEHHBIE MMAPBIKUCIOTa-OCHOBAHHE.
Tunel NPOTOTUTUYECKUX PEAKIUH.

34.TI'maponu3 coneil. Mexanusm ruaposusa. Crenens ruaponusa. Koncranrta ruaponusa. CMmenieHue
paBHOBECHSI TUAPOJIN3A.

35.0KUCIUTENTBHO-BOCCTAHOBUTENBHBIE PEAKLIMH, UX TUIIBL. OCHOBHBIC TOHATHUS: OKUCIUTEND,
BOCCTAaHOBUTEIb, OKUCIIEHUE, BOCCTAHOBJIEHNHE. BaxxHelIlIne OKUCIUTENN U BOCCTAaHOBUTEIIN B
3aBUCUMOCTH OT UX CTPYKTYpPBI U NOJIOKEHUS B nepuoanydeckoit cucreme .M. Menneneena.
Ocy1iecTBIIEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B raJIbBAHUYECKUX IJIEMEHTAX.

36. CrangapTHbIe 31EKTPOAHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC TTOTEHIIUAIIBI
nap.Hampagsienue u rmyOrnHa OKHCIUTEIBEHO-BOCCTAHOBUTEILHBIX peakiuii. OKHUCIUTEILHO-
BOCCTAaHOBUTEJIbHBIC PEAKIINH, KaK BhIPRXKEHHUE 3aKOHACAMHCTBA U OOPHOBI MPOTUBOIIOIOKHOCTEH.
37. Kowmmekcubie coequaenus. Koopaunanmonnas reopust A. Bepuepa. Kinaccudukarus u
HOMEHKJIaTypa KOMIUIEKCHBIX COeAMHEHUI. MI30MepHsi KOMITJIEKCHBIX COEIMHEHUN.

38. Mero BaJIEHTHBIX CBA3€l B 00BICHEHUU XUMHAYECKOM CBI3U KOMIUIEKCHBIX COEIUHEHUIA.
Buemrne v BHyTpHOpOUTANIBbHBIE KOMILIEKCHI.

39. Teopus KpUCTAJUTMYECKOTO MO B OOBSICHCHHH XUMHYECKOHN CBSI3H KOMIUICKCHBIX
COEIMHEHMI. BRICOKOU HU3CKOCITMHOBBIE KOMIUIEKChl. ONTHYECKUE U MarHUTHBIE CBOMCTBA
KOMILJIEKCOB.

40.buonoruueckas poib. XUMUYECKHAE OCHOBBI IPUMEHEHHS COEIMHEHUN XJIOpa B MEIUIIUHE.
41.CpaBHuTenbHas XapaKTEPUCTUKA JIEMEHTOB MBIIIbSKA, CYPbMbI U BUCMYTA.

42.251eKTpOHHAsI CTPYKTYpa, CTENIEHU OKUCIEHUA. [ uapusl.

43.Peaxkuus Mapiua. Kucnopognsie COeJUHEHHS MBIIIbSIKA, CypbMbl U BucMyTa. Conun
KHUCJIOPOJICOACPKAIIUX KUCIIOT.

44 .buonoruueckas poiab. XMMUYECKHUE OCHOBBI IPUMEHEHUS B MEAUIIMHE U (hapMalliu.
45.9nementsl VIA rpynmnel.O01mas xapakTepUCTHKA: CTPOCHHE aTOMOB, AJIEKTPOHHbBIE (POPMYJIBL,
M3MEHEHNE aTOMHBIX PaJINYCOB, SHEPTHUHU CPOJICTBA K DJECKTPOHY.

46.Crenenn oxucnenus. Kucnopon. Ctpoenue MoseKybl. AJITIOTPOIIHS.

47.CriocoObl MoTy4eHus KUCIopoia. XUMHUecKast akTUBHOCTh. Kitaccuduxanusi KuCIOpOIHbIX
COCJIMHECHUH.

48.CTtpoeHre NOHOB TIEPOKCHIA, HATIIEPOKCHAA, 030HUa. XUMUYECKHe cBoMcTBRa. [I[puMeHeHue B
MeIUIMHE U (hapMallui.

49.Cepa. DnekTpoHHOE CcTpoeHue atoma . Aytorponusi. Haxoxaenue B mpupoze. CriocoObt
nonydyeHusi. Crenenu okucienus. CepoBoaopo.

50.ITomy4yenue. KucnoTHble U OKUCTUTEIHFHO-BOCCTAHOBUTENILHBIE CBOMCTBA CEPOBOIOPOIA.
CynbduThl, X paCTBOPUMOCTH B BOJIE, TuApon3. [lonucynbdust.
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