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1. OBII[ASI XAPAKTEPUCTHKA ITPOTPAMMbI YYEBEHOH JTHCITHIITHHBI

1.1. MecTOo IUCHUILIMHBI B CTPYKType OCHOBHOW mNpogeccHOHATLHOII 00pa3oBaTeIbHOM
nporpamMmbl: ydyeOHas aucuuruinHa «MaTemaTHkay BXOIUT B MameMamuyeckuti u oouull
ecmecmeeHHOHAYYHbIU YUK
1.2. Heapb 1 njiaHupyeMble pe3yJibTAThI OCBOCHHS AUCUUILIMHBI:

Kon IIK, YMenus 3Hanus
OK
OK 01-07,9- | - IIPUMEHSATH OCHOBHBIE | - 3HAUEHHE MAaTeMaTUKH B MPodecCHOHATBHON
11 MOJIOKEHUS Teopuu | aesitenbHOCTH U npu ocBoenuu 11T1ICC3;
IIK 1.1, 1.2, | BeposiTHOCTEH U | - OCHOBHBIE MaTEMATHYECKHE METOJbl PEUICHUS
2.2, 23 MaTEeMaTHYECKOW CTATHCTHKHU B | MPUKJIAAHBIX 3a7a4 B 00JIaCTH MPOQECCHOHATBHOU
npodecCuOHAIbHON NEeSITeIbHOCTH,
NESITENIbHOCTH, - OCHOBHBIE TMOHSTHS U METOJbl MAaTeMaTHYECKOTO
- WCIOJIb30BAaTh TIPUEMbl U | aHAIM3a, JTUHCHHON anreOphl, TECOPUH KOMILICKCHBIX
METO/IBI MaTEMaTHYeCKOro | YhCell, TEOPUU BEPOSITHOCTEH W MaTeMaTH4eCKON
CMHTE3a W  aHalu3a B | CTATUCTHUKH,
pa3IMYHBIX OCHOBBI HHTErpaibHOro M JuddepeHnaibHOro
PO eCCHOHAIBHBIX HCYUCIICHUSI.
CUTYalUsX.

2.CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCLUITIJINHBI
2.1. O6beM yueOHOM MUCIMUILIMHBI M BUABI Y4€OHOH pabOThI

Bun yaeGHOH paboThI

O0bEM 4acoB

O0bem yueOHOH TUCHUNIMHBI

74

CamocrosiTeibHast padora’

CymMmapHasi ydeOHasi Harpy3Ka BO B3aMMO/1eiiCTBHU ¢ IIpenojaBarTejieM 56

B TOM YHCJIC:

IIPAKTHYECKUE 3aHATHS 28
KOHCYJIbTaIlMU 12
IIpoMeskyTOYHasI aTTeCTALUSA IK3aMeH 6

1 O6beM camMocTosTENBHOM PabOTH 0OYUYAIOMINXCS ONPENENSeTCs. 00pPa3oBaTEIbHON OpraHU3aiell B COOTBETCTBUM
¢ TpeboBanmsiMu PI'OC CIIO B mpememax oObeMa 00pa30BaTENFHONW MPOTPaMMBI B KOJHMYECTBE YAaCOB,

HCO 6XOZ[I/IMOM JJIA  BBIIIOJTHCHHA

BaﬂaHI/Iﬁ CaMOCTOSTEIIbHOM pa6OTBI

oOydJaromuxcsi, MperyCMOTPEHHBIM

TECMATUYCCKUM IINIAHOM U COACPIKAHNEM y‘le6HOI>’I JUCHUIIIINHBI (Me)KI[I/ICLII/IHJ'H/IHapHOFO Kypca).




2.2. Temamuueckuit niaun u cooepiicanue y4eoOHou OuCyunIuHsl

Haumenosanue Cooepotcanue yueono2o0 mamepuana u popmvl opzanuzayuu Oove | Ocsausae
paszoenoe u mem oeamenbHOCMU 00YUaAOWUXCA M Mble
uacoe | nemenm
bl
Komneme
Hyuil
1 2 3 4
Pazpen 1. AJITEBPA
Tema I.1 PazBurue ConepxxaHue y4eOHOro MaTepuaJia 3 OK 01-
noHATus o uucie. Kopuu n | Ienbie u panponansubie yncia. JleiictBurenbablie yncia. KopHu HaTypalbHOM CTEIICHH U3 YKCIIA U UX 07,9-11
crenern. Jlorapudmer. cBoicTBa. CTeneHU ¢ palMOHAIBHBIMU TOKAa3aTeNsiMU, UX cBOMCTBA. CTEMEHU C JIEUCTBUTEIIbHBIMU IIK 1.1,
[Ipeo6paszoBanue noka3atensiMi. OCHOBHOE JIorapupMUdeckoe TOXKIECTBO. JlecaTHyHbIe U HaTypaibHbIE JIOTapU(PMBI. 1.2, 2.2,
anreOpandecKux [IpaBuna neiictBuit ¢ norapudpmamu. Ilepexom & HOBOoMy ocHoBaHuIO. IIpeoOpa3zoBanme 2.3
BBIpaXKCHHI. paloOHATbHBIX, UPPALMOHATLHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOrapu(MUYECKUX BHIPAKEHUH.
[MpakTuyeckue u JJadbopaTopHbie 3aHATHUS
Apudmerndeckue 1HCTBUS HAJl YUCIIaMU, HAXOXKIEHNE TPUOJIMIKEHHBIX 3HAYCHHUI 5 OK 01-
BEJIMYMH M TMOIPEUIHOCTEH BBIUMCICHUN (aOCOJIIOTHOM M OTHOCHUTEIBHOW), CPAaBHEHUE YHCIOBBIX 07,9-11
BbIpaXeHUIl. Bbluncnenne u cpaBHeHHE KOpHEW. BeimonHeHuwe pacueToB ¢ pagukanamu. Pemienue 1IK 1.1,
UPPALMOHAIBHBIX yYpaBHeHMHU. HaxokIeHne 3Ha4eHUH CTENEHEHW C PalMOHAIBHBIMU IIOKA3aTEIsIMH. 1.2, 2.2,
CpaBuenue creneneil. [IpeoOpa3oBaHus BeIpaKEHUH, COJEpKAIINX CTeNeHH. PelieHue noka3aTelbHbIX 2.3

YPaBHEHUH.

Pemenne npuknanneix 3agad. HaxoskaeHue 3HaueHuil jiorapudma 1o npou3BOIbHOMY OCHOBAHMIO.
Ilepexoq OT oOAHOrO OCHOBaHMA K JpyromMy. BeluucieHwe ©  CpaBHEHHE Jiorapu(MOB.
JlorapugmupoBaHue 1 NOTEHLIMPOBAHNE BBIPAKEHHIH.

[IpubnuxeHHbIE BBIYUCIICHUS U PELICHUS] IPUKIIAJAHbBIX 3a]1a4.

Penienue norapuMuuecKux ypaBHEHHI.

CamocrosiTesibHas padoTa
Onpeodensemcs npu popmuposanuu paboueli npocpammol




Paszaed I1. OCHOBBI TPMTOHOMETPUM

Tema 2.1 OcHoBHBIE Copneprxanue yueOHOTo MaTepuasa OK 01-
noHsaTus. OCHOBHBIE Paguannas mepa yria. BpamarensHoe asmxenne. CHHYC, KOCHHYC, TAHICHC M KOTAHIEHC YHCTIA. 07,9-11
TPUTOHOMETPUYECKUE DopmyJibl [IPUBEICHUA, bopmybl CII0KECHHUS. DopMyuibl YABOCHHSL. IIpocreiimme lIK 1.1,
TOK/ECTBA. TPUTrOHOMETpUUYECKHe ypaBHeHUs. OOpaTHbIE TPUTOHOMETpUYeCcKHe (PYHKIMU (ApKCUHYC, apKKOCUHYC, 1.2, 2.2,
Tpuronomerpuyeckue apKTaHIEHC). 2.3
YpaBHCHUA. IIpakTH4yeckue u JadopaTopHbie 3aHATHS

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIbI CIIOKEHUS, YIBOCHHUS,

npeoOpa3oBaHUE CyMMbl TPUTOHOMETPUYECKUX (YHKUMH B Hpou3BeleHHe, Mpeodpa3oBaHue

NPOM3BECHUSI TPUTOHOMETPUYECKUX (GYHKIMHA B cymmy. lIpocreifmime TpUTOHOMETPHUYECKHE

YpaBHEHHMSL.

OO6partHble TpUroHOMETpHYECKHE (DYHKIMH: aPKCHHYC, aDKKOCHHYC, apKTAHTE€HC.

CamocrosiTesbHast padora

Onpeoensiemcs npu ghopmuposanuu paboyei npozpammol
Paspea I1I. @yHKIMH, HX CBOMCTBA U IPAPUKH
Tema 3.1 Copepxanue yueOHOIro MaTepuaJia OK 01-
@DYHKIIMY U UX CBOMCTBA. OO6nacTp omnpeneneHus U MHOXKECTBO 3HaYeHHH; rpaduKk (QyHKIUH, MOCTpoeHHe rpadukoB QyHKIHA, 07,9-11
CrenenHsle, 3aJaHHbIX Pa3JIUYHbIMU croco0amMu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPaAaHUYCHHOCTb, 1IK 1.1,
IIOKa3aTeJIbHbIE, NEepUOUIHOCTD. [IpoMexyTKH Bo3pacTaHus 1 yObIBaHHS, HAaHOOJIbIIIee M HAUMEHbIIIEe 3HAYCHUS, 1.2, 2.2,
JorapupmMuyecKue TOYKU 3KcTpeMmyMma. I'paduueckass unTepnperanus. lIpumepsl (yHKIMOHAIBHBIX 3aBUCUMOCTEH B 2.3
U TPUTOHOMETPUYECKHE peanbHBIX Mpoleccax H sBICHUAX. Apudmerndeckue onepanuu Haj QyHKuusmu. CroxHas QyHKIHS
byHKIIH. (xommo3unust). Onpenenenus GyHKIUN, UX CBOMCTBA U TpadUKH.
OO6patHble [IpeobpaszoBanus rpadukos. [lapannensHpiii TIEpeHOC, CHMMETPHS OTHOCUTEIBHO OCEH
TPUTOHOMETPUUYECKHE KOOPJMHAT U CUMMETpPHUS OTHOCUTEJILHO Havyaja KOOPAWHAT, CHMMETPUSI OTHOCUTEIBHO MPSIMOI y = X,
byHKINN pPacTsDKEHUE U C)KaTUe BIOJb OCEH KOOPAMHAT.

IIpakTHyecKkue u Ja0OpATOPHbIE 3AHATHSA

[Ipumeps! 3aBUCHMOCTENl MEX]y HNEPEMEHHbIMM B peallbHBIX MpPOLEcCaX U3 CMEXHbBIX JUCLUIIIUH.
Onpenenenne Qynkuuil. Iloctpoenne u urenue rpadukoB ¢yHkuuid. MccinenoBanue (yHKIMH.
CBoiicTBa JMHEWHOW, KBaJPaTHYHOW, KYyCOYHO-TMHEWHOW ©  JPOOHO-TMHEHHOW  ()YHKIIHH.
HenpepoiBuble u nepuonnueckue QyHkuuu. CBOHCTBa M rpaduku CHHyca, KOCHHYca, TaHT€HCA U
KoTanrenca. OOpaTtHble ¢yHKIMM W uX rpaduku. OOpaTHbIE TPUTOHOMETPHUYECKUE (YHKIIHH.
[IpeoOpasoBanuss rpaduxka Qynxuuu. I'apmoHuueckue konebanus. Ilpuknanuele  3amaym.
[Toka3zaTenpHbIe, JOorapuPMHUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHUSL.




CamocTosiTesibHas padoTa
Onpedensemcs npu popmuposarnuu paboueti npocpammol

Pa3znean 1V. HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 4.1 Conepxanue yueOHOro MaTepuaJia
[TocnenoBarenbHOCTH. . . OK 01-
Tpon3soHas. CriocoObI 3a1aHUS U CBOWCTBA HHCIIOBbIX MOCIE0BATENBHOCTEH. ) 07.9-11
Tleproo6pasuas CyMMupoBaHue [OCIEN0BATENBHOCTEH. beckoneuno y6LIBanmva;1 TEOMETPUYECKas Nporpeccus 1 e€ 1K 1.1
— CyMMa. HOHf[Tl/Ie 0 IPOM3BOIHON (DYHKIIMHU, €€ TEOMETPHUECKUI U (PU3NIECKHIA CMBICI. Y paBHEHHE 12 22

KacaTenbHOU K rpaduky ¢pyHkiuu. [I[pon3BoaHbIE CyMMBI, Pa3HOCTH, 2 3 ’

IpOM3BE/ICHNS, YacTHBIC. [[pon3BOIHBIE OCHOBHBIX 3JIeMEHTapHBIX QyHKuui. [Ipumenenue )

MPOU3BOJHON K UCCIIEIOBaHHUIO (YHKIUI U TOCTPOCHUIO TPAPHUKOB.

[Ipumeps! ucnonb3oBaHMs MPOU3BOIHON JIJIs1 HAXOKIEHUS HAMITYUIIETO PEIICHUS B

MPUKIATHBIX 3a/1a4ax. Bropas mpousBogHas, ee reoMeTpuueckuii u ¢puznueckui cMbici. Haxoxaenue

CKOpOCTH JUIA TIpoliecca, 3aanHoro Gopmyiioil u rpadukom. [IpumMeHeHue onpeneneHHoro HHTerpaia

JUIST HAXOKJEHUS TUIOIIAaM KpuBoiuHeHHO# Tpaneruu. ®opmyna Herotona—IJleitonuna. [Ipumepsr

NPUMEHEHHUS MHTErpasia B GU3UKE ¥ TEOMETPHUH.

IIpakTH4yeckue u JadopaTopHbie 3aHATHS

UmcnoBas MOCIIe0BaTEIbHOCTD, CIIOCOOBI €€ 33aHNsl, BRIYUCICHUS YWICHOB

nocnenoBarenbHocTu. [lpenen mocnenoBaTenbHOCTH. beckoHeduHO yObIBaromias reoMeTpudeckast

nporpeccus. lIponsBonHas: MEXaHWYECKMH M TE€OMETPUYECKHM CMBICI IPOU3BOAHOW. YpaBHEHUE

KacaTenbHOM B oOmiem Buue. IlpaBuna u dopmynsl auddepeHurpoBanus, Tabauna MPOU3BOIHBIX

ieMeHTapHbIX  (QyHKIuH. MccnemoBanne QYHKIIMM € TOMONIBIO TPOM3BOAHON. HaxoxneHue

HauOOJBIIEr0, HAWMEHBIIET0 3HAYEHUS W OKCTPEMAIbHBIX 3HadeHWil ¢yHknuu. MHTEerpan u

nepBooOpasnas. Teopema Hetorona—1JleliOnnna. [Ipumenenne nHTErpana K BEIYUCICHUIO (PU3MYECKIX

BEJIMYMH U IUIOUIA/ICH.

CamocrosiTesbHast padora

Onpeoensemcs npu popmuposarnuu paboueti npocpammol
Paznen V. YPABHEHUA U HEPABEHCTBA

Copepxanue yueOHOro MaTepuaJia OK 01-
Tema 5.1 YpaBHenus u PauyonanbHble, MppALIMOHAIIBHBIE, [TOKA3ATENbHBIE U TPUTOHOMETPUYECKHUE YPABHEHMSI U CUCTEMBI. 07,9-11
CHUCTEMbI YPaBHEHMII. PaBHOCWIIBHOCTh ypaBHEHUM, HEPABEHCTB, CUCTEM. 1IK 1.1,




Hepasencrsa. OcHoOBHBIE IPUEMBI UX pelIeHUs (Pa310KEHUE Ha MHOKUTEIH, BBEJIEHUE HOBBIX 1.2, 2.2,
Hcnonb30BaHme CBOMCTB M | HEW3BECTHBIX,  IOJICTAHOBKA,  Tpaduyeckuii  MeTton).  PanuonHanmbHbIe,  HppAHOHAIBHEIC, 2.3
rpadukoB QyHKIMIA TPH MOKa3aTellbHble U mpucoHomMempuyeckue HepaBeHCTBA. OCHOBHBIE NpUEMbl UX peuieHus. Meton
pPELICHUHU YPaBHEHHUI U uHTepBajioB. M3o0pakeHME Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBA PEUICHWW YpPaBHEHHH U
HEPaBEHCTB HEPaBEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.

IIpakTnyeckue u 1adopaTopHbIe 3AaHATHSA

[IpumeHeHne MaTeMaTUUECKUX METOJIOB JUIsl pELICHUS CO/IeP KAaTEIbHBIX 3aa4 U3 pas-

JMYHBIX 00JacTell HAyKU U MPaKTUKH. MIHTEeprpeTanus pe3ynpraTa, y4eT peaJbHbIX OTpaHUYCHUH.

Kopnu ypaBuennii. PaBHocuinbHOCTh ypaBHenuil. [IpeoOpazoBanue ypaBHeHuil. OCHOBHBIE TPHUEMBI

pemieHus ypaBHeHMi. Pemenue cucrem ypaBHeHuid. Mcrons3oBanne CBOWCTB M rpauKoB PyHKIUI

JUISl peLICHUs] YpAaBHEHUN U HEPABEHCTB.
Paznea VI. KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
Tema 6.1. DnemeHTHI Copepxanue yueOHOIro MaTepuaJia OK 01-
KOMOWHATOPHKHU. OcCHOBHBIE TIOHSITUS KOMOMHATOPUKM. 3aJaydl Ha IMOACYET 4YHWCIa pPa3MEIIEHUU, IEePeCcTaHOBOK, 07,9-11
DJIEMEHTHI TEOPUU couetanuii. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna Ounoma HeroTona. CBoiicTBa lIK 1.1,
BEPOATHOCTEH. DIEMEHTBl | OMHOMUHAIBHBIX KO3 duuuentoB. TpeyrompHuk [lackans. CoObITHE, BEpPOSTHOCTH COOBITHS, 1.2, 2.2,
MaTeMaTUYeCKOn CIIOKEHHE M YMHOXKeHHE BeposiTHOCTel. [loHsaTre 0 He3aBucuMocTu coObITUi. J(uckpeTHas ciydaifHas 2.3
CTaTUCTHUKH. BEJIMYMHA, 3aKOH €€ pacipeaeieHus. YucnoBble XapaKTEPUCTUKHA TUCKPETHOM CIy4YallHON BEJIUYMHBI.

[Tonsitne o 3akoHe Oonbmux uywcen. [IpencraBneHue MaHHBIX (TaOMUIBI, OUArpaMMmbl, Tpadukn),
reHepajibHast

COBOKYITHOCTb, BBIOOpKA, cpeaHee apupmMeTnieckoe, meauana. [lonsaTre o 3agayax MaTreMaTUu4ecKou
CTAaTUCTUKH. Pelienne npakTHueckux 3aa4 ¢ IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB.

HpaKanecmle Hu naﬁopaToprle 3aHATHUA

Ucropus pa3BuTus KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH M CTATUCTUKU U MX POJIb B Pa3JIMYHBIX
cdepax yenoBeyeCcKon KU3HeAesITebHOCTH. [IpaBuira komOnHaTopuku. Pemmenne KOMOMHATOPHBIX
3a1a4. Pa3mernienus, coueranus u nepecraHoBku. bunom HeroToHa u TpeyronsHuk [lackans.
[Ipukitaguele 3agaum.

Knaccuueckoe onpeneneHrne BeposiTHOCTH, CBOMCTBA BEPOSTHOCTEN, TEOPEMA O CYyMME

BeposATHOCTEN. Borunciienue BepostHocTel. [Ipuknanueie 3agaun. [IpencraBienrue 4YuCIOBBIX TaHHBIX.
[IpukiagHble 3a1a4H.

CamocTosiTeJibHasi padoTa




| Onpedensemcs npu popmuposarnuu paboueii npocpammol

Paznea VII . TEOMETPUSA

Tema 7.1 I[Ipsimble u
IIJIOCKOCTH B
IIPOCTPAHCTBE.
MHororpansuku. Tena u
IIOBEPXHOCTHU BPALLECHUS.

H3mepenus B reoMeTpun.

KOOpI[I/IHaTLI " BCKTOPHLI.

Cojep:xaHue y4eOHOIro MaTepuaia

B3auMHoe pacnonoxeHue IBYX NpsAMBIX B mpocTpaHcTBe. IlapanienbHocTh mpsMON M IUIOCKOCTH.
[TapannensHocTh 1uiockocTel. IlepneHauKysasipHOCTE HpsIMOM M miockocTd. llepneHnukynsp u
HaKJIOHHAsA. YTOJI MEXKIy NPSAMOW W IUIOCKOCTBIO. JIBYTpaHHBIM Yroa. Yroia MeXAy IUIOCKOCTSIMH.
[leprienaukynsapHocTh  JByX IulockocTeil. I'eomerpuueckue mnpeoOpa3oBaHMs IPOCTPAHCTBA:
HapajuleJIbHBI [EPEHOC, CUMMETPHUS OTHOCHUTENBHO IUIOCKOCTU. IlapamienbHoe NpOEKTHpOBaHHUE.
N3o6paxenue npocrpancTBeHHbIX (uryp. Bepiunnel, pedpa, rpanu MHororpannuka. ITpusma. Ipsamas
U Haxknonnas tnpusma. llpaBunbHas mnpusma. [lapamrenenunen. Ky06. Ilupamupa. [lpaBuibnas
nupamuza. YceueHHas nupamuaa. Terpasrap. Cummerpuu B KyOe, B mapajjiefenunese, B NpusmMe u
nupamue. Cedenus xkyOa, mpu3Mbl U mupaMusl. llpepcraBieHne O MpaBUIBHBIX MHOTOTPAaHHHKAX
(Terpasape, kyOe, OkTa’ape, HoJeKa’ape M uKocaszape). LlumuHzap um KoHyc. YceueHHBIH KOHYC.
OcHoBaHMe, BBICOTA, OOKOBasl MOBEPXHOCTH, OOpasyromasi, pa3BepTka. OceBble CEUCHUs U CEUCHHS,
napaensHble ocHoBaHuto. [lap u cdepa, ux ceuenus. Kacarenpnas miockocts k chepe. O6beM u ero
usmepenue. HWurerpampHas ¢opmyna obvema. Dopmynsl  o0bema KyOa, MPSIMOYTOJIBHOTO
napajenenunena, npusmbl, LWMHApa. Popmyssl o0beMa nUpaMuabl U KoHyca. PopMyIbl oA
NOBEpPXHOCTEH HHIMHIpa U KoHyca. Dopmynsl obdbema mapa u twomaan chepsl. [logobue Te.
OTHomleHus mIom@aael MoBepxHocTel M 00beMOB MON0OHBIX Ted. [IpsimoyronbHas (mekapToBa)
CUCTEMa KOOpAMHAT B HpocTpaHcTBe. Dopmysa pacCTOSHUS MEXAYy ABYMsI TOYKaMHU. YPaBHEHMS
cdepsl, nrockocmu u npsamoti. Bekropsl. Monynb Bektopa. PaBeHcTBO BekTOpoB. Cll0)KeHHE BEKTOPOB.
YMHOKE€HHE BEKTOpa Ha 4Mcio. Pa3noxkeHue BEKTOpa IO HampaBJICHUSM. YTOd MEXIy ABYMs
BekTopamu. [Ipoekuus BekTopa Ha ock. Koopaunatsl Bekropa. CkajasipHOE NMPOU3BEICHHE BEKTOPOB.
Hcnosib30BaHKe KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MaTEMAaTUYECKUX U IPUKIAIHBIX 3a/au.

OK 01-
07,9-11
1IK 1.1,
1.2, 2.2,
2.3

HpaKTI/I‘{eCKI/Ie u naﬁopaToprle 3aHATHUA

[Ipu3Haky B3aMMHOIO pACHOJIOKEHUA MPAMBIX. YTOI MexAy npaMmbIMU. I[Ipu3Haku B3auMHOIO
PAaCIIOIOKEHU MPAMBIX. YTOJI MEXAYy NpsAMbIMHU. B3anMHOE pacmnosokeHue NpsAMBIX U IIOCKOCTEH.
[lepneHauKynssp ¥ HaKJIOHHAs K IUIOCKOCTH. YTOJ MEXAYy NpsAMOM M INIOCKOCTBIO. Teopemsl 0
B3aUMHOM pPacCIOJIOKEHUU IPSMOM M IUIOCKOCTH. Teopema O Tpex mneprneHaukyispax. IIpuszHaku u
CBOMCTBA MapajUIeJIbHbIX U NEPIEHAUKYIISPHBIX IUIOCKOCTER. PaccTossHME OT TOUKH 10 IUIOCKOCTH, OT
IPSAMOM 1O IUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSAMHM, MEXKIY CKPEIIMBAIOUIMMUCS IPSMBIMU,
MEXY IPOU3BOJIBHBIMHU (PUTypaMy B IPOCTPAHCTBE.

[TapannenbHOE IPOEKTUPOBAHUE U €I0 CBOUCTBA. Teopema 0 niowaou Opmo2oHaibHOU




npoeKyuy MHO20y201bHUKA. B3anMHOE pacroioKeHne MPOCTPAHCTBEHHBIX (puryp.

Paznuunble BuIbl MHOTOTpaHHHKOB. WX wu3o0paxenus. CedeHus, pa3BepTKH MHOTOTPAaHHUKOB.
[Inomane noBepxHocTu. Buael cummerpuit B mpoctpaHcTBe. CUMMETpHs Tel BpallleHUs U
MHOTOTPaHHHUKOB. Ber4rciieHue miomasieit 1 00beMoB.

Bexkropsl. JleiicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOpJAUHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, CHEpbl, IIIOCKOCTH. PaccTossHre Mexay Toukamu. [IeHCTBUS ¢ BEKTOpamw,
3aJaHHBIMU KoopAuHaTamu. CKalsipHOE MPOU3BEIEHUE BEKTOPOB. BekTOopHOE ypaBHEHHE MPAMOU U
IIJIOCKOCTH.

CamocrosiTesibHas padoTa
Onpedensemcs npu ghopmuposanuu padouel npocpammbl

Bcero uacosB:

54
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3. YCJIOBUA PEAJIM3AINUUA ITPOT'PAMMBI JIMCHUITJIMHBI

3.1. lna peajqu3auuu NporpaMmbl y4eOHOH TUCHUIIMHBI J0JKHBI ObITH NMPeTyCMOTPEHbI
cieaymwouiue crnenuaabHble MOMelleHNs :

Kaduner MmareMaTuku

OCHAILIEHHBIN:

- paboYMMM MECTaMU IO KOJIMYECTBY 00YUarOIINXCs;

- paboYUM MECTOM IPEINoaaBaTesl.

TexHU4YeCKUMHU cpeicTBaMu OOYUCHHUS:

- [IK, mpoekTop, 3KpaH;

- TIporpaMMHOe oOecriedeHrne o0Imero u npoeCCHOHATLHOrO0 Ha3HAYCHUS, KOMIUIEKT Y4eOHO-
METOJIMYECKOM JJOKYMEHTAaIuH, yueOHas, MPOU3BOACTBEHHAS U CIIPaBOYHAsI IUTEPATYypa.

3.2. UndopmannonHoe odecriedeHre peajan3anuu NporpaMmmbl

Jns peanuzanuy mporpamMMbl OuOIMOTeYHBIH (hOHI 00pa3oBaTeIbHON OpPraHMU3alUU JOJKEH
UMETh T[e4YaTHble W/WIM 3JEKTPOHHBIE O0Opa3oBaTelbHble M HMH(OPMAIMOHHBIE  PECYpPCHI,
pexomenoBanHbie PYMO, miisi ncnoiabp30BaHusl B 00pazoBaTenbHOM mpouecce. [Ipu dpopmupoBanun
6ubimoreynoro ¢oHga 0Opa3zoBaTeIbHON OpraHu3aliell BHIOMpAaeTcss HE MEHee OJHOI0 W3JaHMs U3
MEPEYHCICHHBIX HU)KE TIEYaTHBIX M3IaHUHN U (MITM) SJIEKTPOHHBIX M3/IaHUI B Kaue€CTBE OCHOBHOTO, IIPU
3TOM CIIUCOK, MOKET OBITh JI0IOJIHEH HOBBIMU U3JaHUSMHU.

3.2.1. OcHOBHBIE ITIEYATHDBIE H3TAHUA

1. bapun, W.M. Maremaruka: ywueOnuk wu mnpaktukym./MI.U. baBpun — Mocksa:
IOpaiir, 2021. - 616 c.
2. Bboromonos, H.B. Ilpaktuueckue 3aHatus mo mMarematuke B 2 4. Yacte 1: yueOHoe

nocobue mis CITIO / H. B. boromonos. — 11-e uzg., nepepad. u gomn. — Mocksa: M3narensctBo KOpaidt,
2021.-285c.

3. boromonos, H.B. Ilpaktuueckue 3ansatus mo matematuke B 2 4. Yacth 2: yueOHOe
nocobue mis CIIO / H. B. boromonos. — 11-e uzg., nepepad. u gomn. — Mocksa: M3narensctBo KOpaidt,
2021.-217 c.

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3TAHUS

1. AGaymmmna, K. P. Marematuka : yueOnuk jua CIIO / K. P. AGaymimna, P. T.
MyxamernunoBa. — CapatoB : [IpodobpazoBanue, 2021. — 288 c¢. — ISBN 978-5-4488-0941-5. —
TekcT : onekTpoHHBIA // DIEKTPOHHBIN pecypc mHQpoBoit obOpa3oBarensHoi cpensl  CITIO
PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/99917.html

2. AnnatoB, A. B. Maremaruka : yuebnoe nocodue s CI1O / A. B. AnnatoB. — 2-e u3n. —
Capatos : IIpodobpazosanue, At ITu Op Menma, 2019. — 162 ¢. — ISBN 978-5-4486-0403-4, 978-5-
4488-0215-7. — TekcT : IEKTPOHHBIN // DIIGKTPOHHBIN pecypc 1UdpPoBOl 00pa3oBaTEIbHONW CpPEIbl
CIIO PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/80328.html

3. lllumages, B. C. Hadana Beicmieii MaTemMaTHKy : yaeOHoe ocobue mist cro / B. C. [llunaues.
— Camnkr-IletepOypr : Jlanp, 2021. — 384 c. — ISBN 978-5-8114-6809-6. — TekcT : 37€KTPOHHBIH //
Jlansb : snekTpoHHO-OMOMMOTEeYHAst cucrema. — URL: https://e.lanbook.com/book/152641 — Pexum
JOCTyIA: JUTsl aBTOPHU3. TOJIb30BaTEICH.

4. Manbues, U. A. Jluckpernas MmatemaTHka : yaeOHoe mocobue mis cro / M. A. Manbies. —
Cankr-IlerepOypr : Jlanb, 2021. — 292 c. — ISBN 978-5-8114-6833-1. — Tekct : 31eKTpOHHBI //
Jlans : anexTponHO-OMOMMOoTeyHas cucremMa. — URL: https://e.lanbook.com/book/153645 — Pexum
JOCTYyIA: JUTsl aBTOPHU3. TOJIb30BATEIICH.

5. Tyran6aeB, A. A. OcHoBbl Bbicmieil mMaTtematuku. Yacte 1 : yueOHuMK mis cno / A. A.
Tyran6aeB. — Cankr-IlerepOypr : Jlanb, 2021. — 312 ¢. — ISBN 978-5-8114-6374-9. — Texkcr :
AIEKTPOHHBIN /! Jlann : ANEKTPOHHO-OMOIMOTESIHAS cUCTEeMA. — URL:
https://e.lanbook.com/book/159503 — Pexum noctyna: ajsi aBTOPU3. MOJIb30BATENCH.

6. CoBeptkos, 1. 1. CipaBoYHUK 110 2JIEMEHTApHON MaTeMaTHKe : ydeOHoe mocobue s cro /
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IT1. . CoseptkoB. — Cankr-IlerepOypr : Jlanp, 2021. — 404 c. — ISBN 978-5-8114-7498-1. —
Texkcr : onextponHeii // Jlamp @  anekTpoHHO-OMOmmorewynas  cucrtema. —  URL:
https://e.lanbook.com/book/161632 — Pexxum gocTyma: g aBTOpHU3. MOJIb30BATEICH.

7. Crenyues, B. I'. Pemenue nuaeiHbIX 1uddepeHInaabHbpIX ypaBHEHHH | yueOHuK 1uis crio / B.
I'. CrenyueB. — Cankr-IlerepOypr : Jlanp, 2021. — 188 c. — ISBN 978-5-8114-6903-1. — Tekcr :
AIEKTPOHHBIN /! Jlann : ANEKTPOHHO-OMOIMOTEIHAS cUcCTeMa. — URL:
https://e.lanbook.com/book/162378 — Pexxum gocTyma: i aBTOpHU3. MOJIb30BATEICH.

8. KeitmaHoB, A. M. Maremaruka : yaeOHoe mocobue / A. M. Kerrmanos, E. K. Jleitnaprac, C. T.
MpicnuBen. — Cankr-IletepOypr : Jlanp, 2020. — 288 c¢. — ISBN 978-5-8114-5799-1. — Texkcr :
AIEKTPOHHBIN /! Jlann : ANEKTPOHHO-OMOINOTETHAS cUCTeMa. — URL:
https://e.lanbook.com/book/147098 — Pexxum noctyma: sl aBTOPH3. MOJIb30BaTENCH.

9. Tpyxan, A. A. Marematnueckuii ananu3. OyHKIUSA OJHOTO IEPEMEHHOTO : yueOHOe mocodue
s crio / A. A. Tpyxan. — Cankr-IletepOypr : Jlans, 2020. — 324 c. — ISBN 978-5-8114-5937-7. —
Texkcr : onextpoHHeii // Jlamp :  anekTpoHHO-OMOmmorewynas  cuctema. —  URL:
https://e.lanbook.com/book/153909 — Pexxum noctyma: j1sl aBTOPH3. MOJIb30BaTENEH.

3.2.3. JlonoJiHUTEIbHbIE HCTOUHHKH.

1. Bboromonos, H.B. Marematuka. 3agauu ¢ pemenusimu B 2 4. Yacte 1: yueOHoe mocobue
st CITO / H. B. boromosoB. — 2-¢ u3a., ucnp. u gom. — M: M3gatensctBo FOpaiit, 2021. — 364 c.

2. Boromoios, H.B. Maremaruka. 3ajauu ¢ pemenusiMu B 2 4. YacTth 2: yueOHOE TTOcOOHe
s CITIO / H. B. boromonos. — 2-¢ u3., ucnp. u non. — Mocksa: M3marensctBo KOpaiit, 2021. — 285 c.

3. I'mcun, B.b. Marematuka. [Ipaktukym : yue6. mocooue s CITO / B. b. I'meun, H. 111.
Kpemep. — Mocksa: U3narenscrso FOpaiit, 2021. — 202 c.

4. Marematuka. Ilpaktukym: ydebnoe mocobue mis CIIO / moxm obm. pen. O. B.
TarapuukoBa. — Mocksa: U3narensctBo FOpaiit, 2021. — 285 c¢. — ISBN 978-5-9916-6371-7

5. Cenpix, .}O. Marematuka: yuebnuk u npaktukym ans CIIO / U. 0. Censix, 1O. b.
I'pebGenmnukos, A. 1O. IlleBeneB. — Mocksa: M3narenscTBo FOpaiit, 2021. — 443 c.

6. unaues, B.C. Marematuka : yueOnuk u npaktukym st CI1O / B. C. lllunaves; mox

pen. A. H. Tuxonosa. — 8- uzn., nepepad. u non. — Mocksa: MznarensctBo HOpaiit, 2021. — 447 c.
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4. KOHTPOJIb H OI[EHKA PE3YJIbTATOB OCBOEHHS YYEFHOH JHCITHIL/THHbI

KoHTpoIb M oOulEHKa pe3ylbTaTOB OCBOCHUS JUCLUIUIMHBI OCYLIECTBISETCA IIPENOJABaTEIeM B
IIPOLIECCE ITPOBEJAEHUS YCTHOIO U NMHMCbMEHHOI'O OIPOCa, TECTUPOBAHMS, JEMOHCTPALIMM YMEHUH U
HABbIKOB IIPU BBIIIOJIHEHUU MPAKTUYECKUX padoT, a TaKXe BBINOJIHEHUS] OOYyYaIOLUUMUCS

HMHAWBHUAYAJIbHBIX SaHaHI/Iﬁ M CUTYAlIlMOHHBIX 3a/1a4v.

PesyabTaThi 06yuenus Kpurepun onenkn ®opMBbI M METOABI
KOHTPOJISI M OLICHKHU
pe3yJabTaToB 00y4eHHsI
YMmeHus:
- MPUMEHSATH OCHOBHBIE | JleMoHCTpupyeT yMmeHus | Ananus BBITIOJIHEHUS
MOJIOKEHUSI TEOPUU BEPOSTHOCTEH | MPUMEHSATH OCHOBHBIE | IPAKTUYECKUX 3aHATHM.
U MaT€MaTHYECKOW CTAaTUCTUKU B | IIOJIOKEHUS TEOPHHU | OLICHKA peuieHus
npodeccruoHanbHOI BEpPOSITHOCTEN U | CH-TYalMOHHBIX  3aJa4 U
NEeSATEIbHOCTH, MaTEMaTHYECKON CTATUCTUKH B | BBIIOJHEHUS
- UCHONB30BaTh MpHUEMBl U | MpOodeCcCHOHATHHON CaMOCTOSITENIbHON pabOThI
METOBI MaTE€MaTHYECKOIO | AESITEIBHOCTH;
CHMHTE3a M aHalu3a B pa3nuuHbIX | JleMoHCTpupyer yMEHUs
npoheCCHOHATBHBIX CUTYAIHSIX. UCIOJIb30BAaTh  TPUEMBl U
METO/bI MaTeMaTHYECKOTO
CMHTE3a W  aHauu3a B
Ppa3IUYHBIX
npodecCHOHATEHBIX
CUTYaLUSIX.
3HaHuA:
-3Ha4YCHUE MAaTeMaTUKHU B | JleMoHCcTpHpYyeT 3HaHMA | Y CTHBIN OIpocC,
npodeccuoHaNbHOM 1eATEeNbHOCTH | 3HAYEHUT ~ MaTeMaTUKH B [ TECTHpOBaHHE, OIICHKA
u npu ocsoenuu IT1CC3; npoecCHOHATEHON COOTBETCTBUS 33/IaHUI0
- OCHOBHBIE = MaTE€MaTUYECKHE | AESATEIBHOCTU U MPU OCBOCHUHU | BBIIOJHEHHON
Meroasl pemenus npukinaaasix [ [IIICC3; CaMOCTOSITEJIbHOU PabOThI
3a1a4 B o0yacTu | 1eMOHCTPUPYET 3HaHUsA
npodeccHoOHATbHON OCHOBHBIX  MAaT€MaTHYECKUX
NEeSATEIbHOCTH; METO/IOB peuieHus
- OCHOBHBIE TOHSTHS M METOHABI | MPUKIAIHBIX 3a/a4 B 00JacTu
MaTeMaTU4eCcKOoro aHanusza, | npodeccroHalbHOI
JIMHEHMHOM anreOpsl, TEOPUU | AEATEIBHOCTH;
KOMIUIEKCHBIX ~ YHMCEN, TEOPHUH | AEMOHCTPUPYET 3HaHUs
BEPOATHOCTEN M MATEMATUYECKON | OCHOBHBIX MOHATHI U METOJIOB
CTaTUCTHUKH; MaTeMaTU4eCcKOro aHanu3a,
OCHOBBI MHTETPAIBHOIO U | JMHEWHON anredpbl, Teopuu
b epeHInaIbLHOTO KOMIUIEKCHBIX YHCEJ, TEOPUHU
HCYUCIICHUS. BEPOSITHOCTEN 51
MaTeMaTUYECKOW CTaTUCTUKH;
JEMOHCTPHUPYET 3HAHUSI OCHOB
MHTErPAILHOTO U
Qg QepeHnnanbHOTO
HCUYUCIICHUSI.
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COJEPKAHUE ITPOI'PAMMBbI

1. O61as xapakTepucTHKa

1.1. Lenp 1 MeCTO TUCHUIUIMHEI B CTPYKTYpE 00pa30BaTeIbHONU MPOrPaMMBI
1.2. Ilnmanupyembie pe3yabTaThl OCBOCHUS TUCIUILIAHBI

2. CTpyKTypa " coiepKaHUe TUCITUTLINHBI

2.1. TpyaoeMKOCTb OCBOCHHS JUCITUTLIHHBI

2.2. TemaTu4eckuil miaH U cojiepKaHue y4eOHOU JUCIUILTAHBI
2.3. KypcoBoii npoekTt (padoTta)

3. YcnoBus peanu3anuu JUCHUTUTHHBI

3.1. MaTepuanbHO-TEXHHYECKOE 00eCIIeueHUE

3.2. YueOHO-METOAUYECKOE 00ecIeueH

4. KOoHTpOJIb 1 OIICHKA Pe3y/IbTaTOB OCBOCHUS JUCIIUILITMHBI



1. OBIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMbI YUYEBHOU JJUCLIUITJIMHBI

1.1.  OOGnacte NPUMEHEHUS IPOTPAMMBI

PaGouas mporpamMma yueOHOW AMCIHMIUIMHBI MOXET OBITh MCIOJB30BaHA IPU OCBOCHHHU
IIpOrpaMMbl  TIOJATOTOBKM CIELUAJIMCTOB CPEIHEro 3BeHa 1o croenuanbHoctH 18.02.12
«TexHomorus aHaTMTHIECKOTO KOHTPOJISI KAYeCTBA XUMHUYECKHUX COSANHEHUI

1.2. MecTto QUCHMIUIMHBI B CTPYKTYp€ OCHOBHOH INpo(hecCHOHalIbHOW 00pa3oBaTeNbHON
IIPOrpPaMMbl: €CTECTBEHHOHAYUHbIE TUCLUIIINHBI.

1.3. Ilenu 1 3a1a41 JUCLUIUIMHBI — TPEOOBaHUS K Pe3yJIbTaTaM OCBOSHHSI IUCIIUITIIMHBIL:

B pe3ynbTare ocBOEHUS IUCHUIUIMHBI 00Y4arOIIUNiCs JOKEH YMETh!

- JaBaTh XapaKTEePUCTHKY XHMHYECKHX JJIEMEHTOB B COOTBETCTBUM C HX
IIOJIOKEHUEM B IIEPUOIMYECKON CHCTeMe XUMHUYecKuX anemeHToB .M. Menneneesa;

- HCIOJIb30BAaTh JJAOOPAaTOPHYIO OCYy U 000pyI0BaHUE;

- HAaXOJUTh MOJIEKYJISIPHYIO ()OpPMYJTy BEILIECTBA;

- IPUMEHATh Ha MpPAaKTHKEe MpaBwia Oe3omacHO paboThl B XMMHUYECKOMH
naboparopuu;

- IPUMEHATh OCHOBHBIE 3aKOHBl XHMHUHM JUIs pelleHus 3axady B 00JacTu
npodeccHoHATBHOM IeATEIPHOCTH;

- IIPOBOJIUTh KAUECTBEHHbIE PEAKLMU HAa HEOPraHMYECKUE BEIEeCTBAa M HOHBI,
OTJIEJIbHBIE KJIACChl OPraHUYECKUX COEIMHEHUM;

- COCTaBJISATh YPAaBHEHUS PEAKIMM, IPOBOAUTH pacueThl IO XUMHUECKUM (popmyiam
U YpaBHEHUSIM PEaKIIHH;

- COCTABJIATh  3JIEKTPOHHO-MOHHBIA  OalaHC  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB;

B pe3ynbraTe 0oCHOBaHMS JUCUUIUIMHBI CTYACHT JI0JKEH 3HATh:

- TUAPOJIN3 COJIEH, SJIEKTPOJIN3 PACIIABOB U PACTBOPOB (COJICH U IIENIOUEeH );

- JMCCOLIMALMIO  DJIEKTPOJMTOB B BOJHBIX pacTBOpax, CHJbHbIE M  Cila0ble
AJEKTPOJIUTHI;

- KJ1acCU()UKAMIO XUMUUECKUX PEAKIINN M 3aKOHOMEPHOCTHU MX ITPOBEICHHUS;

- o0OpaTuMble U HEOOpaTHUMble XUMUYECKHUE PEAKIIMU, XMMUYECKOe paBHOBECHE,
CMEIIEHHE XUMUYECKOTO PaBHOBECHS MO ICHCTBUEM pa3IMIHBIX (PaKTOpPOB;

- OO0IIyI0 XapaKTePUCTUKY XMMHUYECKHX 3JIEMEHTOB B CBSI3M C UX IOJIO)KEHHEM B
IIEPUOIUYECKON CUCTEME;

- OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINHU, PEAKIIMA HOHHOT'O OOMEHa;

- OCHOBHBIE TTOHATHUS M 3aKOHBI XUMHUH;

- OCHOBBI 3JIEKTPOXUMMU;

- NEPUOANYECKUM 3aKOH M IEPUOJUYECKYI0 CUCTEMY XHMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa, 3aKOHOMEPHOCTHM M3MEHEHHS XHMHMYECKHMX CBOMCTB 3JI€MEHTOB M HX
COEMHEHMH 110 IEpUoiaM U TpyIaM;

- Ter10Bot 3(h(PeKT XUMUUECKUX PeaKkLuii, TEePMOXUMHUUECKUE YPABHEHUS;

- TUINIBI U CBOMCTBAa XMMUYECKUX CBsI3€d (KOBaJICHTHAsi, MOHHAs, METaJUIMYecKas,
BOJIOPO/IHAS);

- (GOopMBI CyIIECTBOBAaHUS XMMHUYECKHX 3JIEMEHTOB, COBPEMEHHbBIE MPEACTABICHUS O
CTPOEHHH aTOMOB;

- XapaKTepHble XMMUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB pa3IMYHbIX
KJIACCOB.

B nporecce 00yuenus y cryeHTa pOpMUPYIOTCS CIEAYIOINE 00II1e KOMIETEHINH:
OK 1.IloHMMaTh CyITHOCTh U COLMANBbHYIO 3HAYMMOCTb CBOEH Oyayiel npodeccun,
IIPOSIBJIATD K HEW yCTOWUYMBBINA MHTEPEC.



OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb, ONPEAEIATh METO/Abl U CHOCOOBI
BBINOJIHEHUS npo¢ecCHOHATIBHBIX 3ajad, OLIEHUBATh
uX d3PPEKTHBHOCTH U KA4ECTBO.

OK 3. Pemars nmpo0iembl, OLIEHUBaTh PUCKM U MPUHUMATh PEIIEHUS B HECTaHJApTHBIX
CUTYaLUsX.

OK 4. OcymiecTBiusiTh MOWCK, aHAIU3 W OIEHKY HWH(OpManuu, HEOOXOTUMOM IS
MOCTAaHOBKM M pEHICHUs MNPO(EeCCHOHAIBHBIX 3a7ad, MPO(ECCHOHAIBFHOTO W JIMYHOCTHOTO
pa3BUTHSL

OK 5. MHcnons3oBaTh  MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTUM  JUIS
COBEPLIECHCTBOBAHMS TPO(EeCCUOHATLHON AEATEIbHOCTH.

OK 6. Paboratp B KOJUIEKTHBE W KOMaHJe, oOecreunBaTh €€ cruioueHue, 3PQPEeKTHBHO
00I11aThCs ¢ KOJIJIETaMH, PyKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. CraBuTh 1enM, MOTUBUPOBATH JEATEIbHOCTh MOJYUHEHHBIX, OPraHU30BBIBATH U
KOHTPOJIMPOBATh UX pabOTy ¢ MPUHATUEM Ha ce0sl OTBETCTBEHHOCTHU 3a PE3YJIbTAT BBINOJIHEHUS
3a/1aHUMN.

OK 8. CamocTosTensHO oOmNpenenarTh 3afayd Mpo(ecCHOHAIBHOTO U JIMYHOCTHOTO
pa3BUTHSA, 3aHUMATHCSI CAMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATH MOBBIIEHUE KBATU(UKALIUH.

OK 9. BbITh TOTOBBIM K CMEHE TEXHOJIOTU B IPO(ECCUOHATIBLHON ACSITENEHOCTH.

B mpomecce oOydueHus y cryaeHTa (QOPMHUPYIOTCS 3HAHUS O  CICIYFOIIMX
po¢eCCHOHATIBHBIX KOMIIETEHIUAX:

[IK 1.1. OuenuBars COOTBETCTBHUE METOAUKH 3a/1a4aM aHanMsa
10 JMaIa3oHy U3MepsAEMBbIX 3HAU€HUH U TOYHOCTH.

[IK 1.2. Beibupath onTuMaabHble METO/Ibl AHAJIN3A.

1K 1.3. OueHuBaTh 3KOHOMUYECKYIO 11€71€CO00pa3HOCTh UCIOIb30BAHUS METOAOB U
CPEIICTB aHAJIN3a U U3MEPEHUN.

[IK 2.1. OOcnyxuBaTh W 3KCIUIyaTUPOBaThb OOOPYAOBaHHE XUMHMKO-aHAIUTHYECKUX
nabopaTopuid.

1K 2.2. IlogroraBiauBarthb peareHThbl U MaTepHalbl, HEOOXO0IMMbIe
U1 IPOBEJICHUS aHAIN3A.

[IK 2.3. O6cayxkuBaTh ¥ OKCIUIyaTHPOBAaTh KOMMYHHMKAIIUA XHMHKO-aHAJTUTHYECKUX
1abopaTOpHiA.

[IK 2.4. IIpoBOoNTh Kaue€CTBEHHBIN U KOJIMYECTBEHHBIM aHAJIN3 HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB XUMUYECKUMU METO/IaMU.

[IK 2.5. IIpoBOoNTh Kaue€CTBEHHBIN U KOJIMYECTBEHHBIM aHAJIU3 HEOPraHUYECKUX U
OpPraHUYECKUX BEHIECTB (PU3UKO-XUMHUECKUMH METOJaMH.

[IK 2.6. IIpoBoauTh 00paboTky pe3yJIbTaTOB AHAJIM30B
C UCHOJIb30BAHUEM aIlapaTHO-IPOrPAMMHBIX KOMIIJIEKCOB.

[IK 2.7. PaboTaTh c XUMHYECKUMU BEILIECTBAMHU u o0opynoBaHUEM
¢ coOII0IEHUEM TeXHUKH O€30IIaCHOCTH U 3KOJOrMYECKOl O€30acCHOCTH.

[IK 3.1. IInanupoBath ¥ OpraHU30BBIBaTH pPA0OTYy MEpCOHaja IPOU3BOICTBEHHBIX
MoJIpa3ieJICHU.

[IK 3.2. Opranu3oBbIBaTh 0e30MacHbIC YCIOBUS TpyJa M KOHTPOJIHPOBATH BBHIMOJIHEHHE
IpaBUI TEXHUKU O€30IaCHOCTH, IPOM3BOJICTBEHHOM U TpPYJOBOM JUCLMIUIMHBI, IPABUI
BHYTPEHHET0 TPYJJOBOT'O PacOpPsIIKaA.

[IK 3.3. AHanu3upoBaTh NPOU3BOJCTBEHHYIO JESITENbHOCTD [1OAPA3IEICHHUS.

1K 3.4. YyacTtBOoBaTh B 00€CIIEUEHNHU U OLIEHKE SKOHOMUYECKOH 3((EeKTUBHOCTH PabOTHI
I0/Ipa3IeJICHHUS.



2. CTPYKTYPA U COJEPXXAHUWE YUYEEHOMN JTUCIHUIIIVHBI

2.1. O6bem yueOHOM TUCIUIUIMHBI U BUBI Y4eOHOI paboThI

Bun yuebnoit paboThl O0Bem gacoB
MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 136
OO6s13aTenbHas ayIuTOpHAs Harpy3Ka 118

B TOM YHCIIE!
Jlexuu 74
[IpakTrueckue 3aHsaTUA 44
Koncynbranun 12

CamocrosTenpHas pa60Ta

[IpomexyTrouHas aTrrectanus B opMe 3K3aMeHa




2.2. Tematuyeckuil maaH U cofep>kaHue y4eOHOMN TUCIUTLIMHBI

HanmenoBanme Copepxanue yueOHOro MaTepuraia u (OpMbl OpraHU3aIUH JIeATETbHOCTH 00YYarOIINXCs Ypoens ocBoeHust | OO0bem
pa3zienoB U TEM JacoB
1 2 3 4
Pazgen 1. Conepxanre yueOHOT0 MaTepraia O3HAKOMUTEIBHBIH,
Beenenue B 00111y10 1. BBenenue B 001IyI0 1 HEOPraHUYECKYIO XUMHUIO. [IpaBuia TeXHUKU 0€30MaCHOCTU | PENPOTyKTUBHBIM
Y HEOPTaHUYECKYIO Y DKOJIOTHYECKON 0€30IacCHOCTH B XUMHUECKOU JTaO0OpaTOPUH. 4
XHMHIO. 2. DKOHOMHYECKas IeJIeCO00pa3HOCTh UCTIOIb30BAaHUS METOJIOB M CPEJICTB aHAIN3a U
OCHOBHBIC IIOHATHS HU3MEPEHUH.
M 3aKOHBI XUMHUH [IpakTrueckue 3aHATHS [IponykTHBHBII
I. [IPNel. CocraBiieHne ypaBHEHUHN peakuuii
2. [TPNe2 IIpoBeneHue pacueToB 0 XUMHUECKUM (HOpMYyJIaM U YpaBHEHUSIM
peakIuu. 3
3. [TP Ne3 JIaGopaTopHas nocyna, o0opyaoBaHHEe U KOMMYHUKAIIMH XUMHUYECKON
naboparopuu, 00CITy)KMBAaHUE U IKCILTyaTaIusl.
4, [TPNe4 [ToaroToBKa peareHTOB U MaTEPHAJIOB, HEOOXOUMBIX JIJIsi IPOBEICHHS
aHaiu3a.
Copepxanre yueOHOT0 MaTepraia O3HAaKOMHTEILHEIHN,
1. OcCHOBHBIC TIOHATHS U 3aKOHBI XUMHH JIJISL PEIICHUS 3371a4 B IPO(HECCUOHATTLHOM PEenpOyKTUBHBIN
JIeSITENILHOCTH aHAITUTHKA.
2. lleprnoanueckuii 3aKOH U NEPUOAMYECKAs CUCTEMA XMMHMUYECKUX 3iemeHToB (.M. 4
MenpeneeBa.3aKOHOMEPHOCTH U3MEHEHHUSI XMMHUUYECKUX CBOMCTB AJIEMEHTOB U MX
COCJIMHEHHH MO MEePUOAaM U TPYIIIaM.
[IpakTHueckue 3aHATUA [IponykTHBHBII
1. ITP Ne5 Pemienue 3a1a4 Ha HAXOKJCHUE MOJICKYJISIPHON (hOPMYIIBI BELIECTBA.
2. ITP Ne6 Pemenue 3a1a4 Ha HaX0KJICHUE KOJUIMYECTBA BEIICCTBA.
3. IIP Ne7 Perrenne 3aga4u Ha HaXOXKJIeHHUE MACCHI BEIECTBA. 10
4. TIP Ne8 Pemenue 3a1a4 Ha HaX0XKJICHUE MOJICKYJISIPHOU (hOPMYJIBI BEIIECTBA.
5. TIP Ne9 CocraBiieHne XapakTepUCTUKHA XUMUUYECKHX 3JIEMEHTOB B COOTBETCTBUH C
UX M0JI0’KEHUEM B IIEPUOANYECKON CHCTeMe XuMHUYeckux atemeHToB JI. M. Menaeneesa.
Jluarnoctuyeckas KOHTpoJibHas padboTa [IponyxTHBHBII )

KontposnpHas padora Nel




Pasnen 2. Copepxanue yueOHOro MaTepuaia O3HaKOMHTEIIBHBIN,
Crtpoenue 1. ®opMBbI CylIeCTBOBAaHUSA XUMHUECKUX 3JIEMEHTOB, COBPEMEHHBIE MPEACTABICHUS O PenponykTuBHBII
BEILIECTBA. CTPOECHHUH ATOMOB. [IponykTHBHBII 6

2. Tumbl ¥ CBOMCTBA XMMHUYECKUX CBs3eH (KOBAJCHTHOM, MOHHOMW, METAJUIMYECKOM,

BOJIOPOJIHOM).

3. XapakTep XUMHYECKOH CBsI3U B coeqnHeHus1X. KonTponbHas padorta Ne2
Paznen 3. Ckopocts | Conepxumoe y4eOHbBIX 3aHATUN O3HaKOMUTEIBbHBIH,
XUMHUUYECKUX 1. CkopocTh XMMHYECKOH peaKinu. PenpoaykTuBHBIi
peakuuil. 2. ®axTopbl, BIUSIONINE HA CKOPOCTh XMMHUECKOHN pEeaKlnu. [IponykTUBHBII
XUMHUYECKOE 3. DHeprus akTUBaLIUHU. 12
paBHOBECHE. 4. Knaccudukaius XMMAISCKUX PEAKITUI 1 3aKOHOMEPHOCTH UX TIPOBEICHHUSL.

5. HeobOpatumsbie u 00paTuMble peaKkiuu.

6. XuMHUYECKOE paBHOBECHE.

KonTpomnbHas padorta Ne3
Paznen 4. Conepxumoe yaeOHOTO MaTepHralia O3HAaKOMUTEIBHBIH,
PactBopsl. Teopus 1. T'mppatnas Teopust MenneneeBa. Bunbl pacTBopoB PEenpoOyKTUBHBIN
3JIEKTPOJIMTHYECKO 2. TlonmoxeHue TeOpUH IEKTPOIUTHICCKON auccoruanyi. CUIbHBIC U C1a0ble
1 auccoumanu 3IEKTPOJIUTHI. 10

3. Kucnotsl — ocHOBaHUS KaK 31€KTPOoiUThI. COIM KaK 3JE€KTPOIUTHI.

4. T'unponus; pH cpensl.

5. OKcuabl v OCHOBAHWA KaK 3N1EKTPOUTDI

[IpakTrueckue 3aHATUA PenponykTuBHbIi

1. TIPNell. CriocoOsl BbIpaK€HUSI KOHIIEHTPALMU PACTBOPOB. [IponykTUBHBII

2. TIPNel2. Pemenue 3a1a4 Ha HAXOXKICHUE KOHLIEHTPALIMU PaCTBOPOB

3. TIPNel3. IlpuroroBieHue pacTBOPOB ¢ 3aJaHHON KOHIIEHTpalen 10

4. TIPNel4.CocraBneHue ypaBHEHHUM JUCCOLIMALIUN

5. TIPNel6. Peaknyuu nonnoro oomena. Konrponbnas padorta Ned
Pazpgen 6. Coneprkanne yaueOHOro MaTepraia O3HAaKOMUTEIBHBIH, 10
OkuciIuTENnbHO- 1. Teopust OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUI. PENpPOAYKTUBHBII
BOCCTAaHOBUTEJIbHBI 2. Baxneiimue BOCCTAaHOBHUTENIM U OKUCIUTENIHU.BiusHue cpeabl Ha XapakTep
€ peaKkuuu. MPOTEKAHUs PEaKILIMil.
DneKTpoan3 3. Knaccudukaius OKHCIUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIINH.

4. CylHOCTB 3JIEKTPOIN3A.
5. DIeKTponu3 paciiaBoB. DIEKTPOIU3 PACTBOPOB.




HpaKTI/I‘leCKI/Ie 3aHATHUA

PenponykTuBHbIi

1.I[IPNe17. CocraBnenue ypasuenuit OBP MeToom anexkTpoHHOro OanaHnca [IpoayKTUBHBIH
2.1IPNel18. CocraBnenue ypaBaenuit OBP meTonom nonypeakuuu
3.I1PNe19. Dnextponu3 paciiaBoB 8
4.1TPNe20. D1eKTpoJin3 BOJHBIX PACTBOPOB AJIEKTPOJIUTOB
KontponsHas padora Ne6
Paznen 7. Copepxanre yueOHOT0 MaTepraia O3HAaKOMUTEIBHBIH,
XapakTepucTuka 1. O6mas xapakrepuctuka VII rpynmnsl. O01iast XxapakTepUCTHKA raIOreHOB PEnpOyKTUBHBIN
VII rpynmnsl 2. Jlexuus. Xnop. CoequHenus xyopa. Xmopuabsl. Kucinopoansie coequnenus xjiopa
3. OOmas xapakTepuCTHKa »dJeMEeHTOB VI Tpynmbl NepuOAUYECKON CHUCTEMBI 10
Menneneena
4. Cepa. Xapakrepuctuka cepbl. CoiictBa CepoBogopoa. Cynbdusl.
Cemunap. buonorudeckast poisib XanbkoreHoB. Cynbdusl, CyabGUTHI, CyabhaThl.
PenponyxTuBHbIN
1. TIPNe21. Xumuueckue CBOMCTBA BOJAOPOIA [IponyxTuBHBII
2. TIPNe22. Xumuueckue CBOMCTBA TAJIOT€HOB 8
3. Pewenue nenouek npespamenuii. KonrponsHas padora Ne7
4. bpowm, ero cBoiicTBa NOJYyYE€HUE U TPUMEHEHUE
Pazpgen 8. Conepxanre yueOHOT0 MaTepraia O3HAKOMUTEIBHBIH,
XapakTepucTuka 1. OO61as xapakTepucTUKa 3JIEMEHTOB V TPYIIIbI. PEenpOyKTUBHBIN 4
IV u V rpynnsl 2. Asor. Xapakrepuctuka azotra. OOmas xapakrepuctuka yriaepoga OKCHAbI
yriiepoaa.
PenponyxTuBHbIN
1. CBolicTBa COEIMHEHMSI 3JIEMEHTOB V IpYIIIbI IJIABHOM MOATPYIIIIEI [IponykTHBHBII 6
2. CpoiicTBa coelMHEHUS 3JIeMEHTOB [V rpynnsl r1aBHOM NOArpyHIIbI
3. Pemienue nenouek npespamienuil. KontponbHas pabora Ne8
Paznen 9. Conepxxumoe yueOHOTO MaTepuasa O3HAaKOMUTEIBHBIH,
XapakTepucTuka 1. O6mas xapakTepucTuka 31neMeHToB Il rpynmel raBHON TOATPYIIBL. AJIFOMUHUIA. PEnpOyKTUBHBIN 2
anemMeHToB 11 XapaxkTepucTuka amroMuHKs buonornueckas poss. [IpuMeHenue B MeIMIMHE.
TPYIITIBI PenponykTuBHbIi
1. O01mMe CBOMCTBA ATIOMHUHHUS U €70 COEAUHEHUN [IponykTHBHBII 4
2. Pemienue nenoyek npespamienuii. KonrponsHast pabora Ne9
Paznen 10. Copepxanue yueOHOro MaTepuaia O3HaKOMHTEIBHBIN, 10
Merasuibl 1. Obmas xapaktepuctuka metamuioB. Obmas xapakrepuctuka MetauioB Il rpymisl PENPONYKTHBHBIH




IJIaBHOW MOATPYIIIBI.
2. OOmas xapakTepuCcTUKa 3JIeMEeHTOB | rpymmbl, moOOYHON OATPYIIIIEL.
OOwas xapakTepucTuka 351eMeHToB 1l rpynmnsl, noG0YHON MOATrPYMIIbI
4. OOGmas XapaKTepUCTHKA 3JIEMEHTOB VIl Ipynibl
noarpynmnsl.CoenHenus Mapranua. OKCHJIbl ¥ THAPOKCHU/IBI MapraHia.
5. TloaroToBka K KOHTPOJIBHOM paboTe

[98)

1o00YHOHI

1. CotictBa metayuios [ u Il rpynmnsl ri1aBHOM NOATPYIIIBL
2. CBoiicTBa COEAUHEHNS DJIIEMEHTOB MarHus U KaJIbIHS

PenponykTuBHbIi
[IponykTHBHBII

3.Coenunenue cepedpa. Oxcun cepedpa. 14
4. CBoiicTBa COEAUHEHNS DIIEMEHTOB MarHus ¥ KaJIbISL.
5 CaoiictBa coenunenuil d-anemeHToB | rpymnmbl
6. PemieHue nienoyex npeBpamieHui.
7. UtoroBast KOHTpOJIbHas paboTa
136

Bcero:

J111g XapakTepUCTUKH YPOBHS OCBOEHUS Y4eOHOTO MaTepHralia CIIOIb3YIOTCS CleAYIoIre 0003HAUCHUS:
1 — 03HaKOMUTEINBHEIH (BOCTIpOU3BeIcHUEe HH(DOpMaH, y3HaBaHHUE (PAcIIO3HABAHKE), OOBSICHEHUE paHee N3yUYEeHHBIX 00BEKTOB, CBOMCTB H T.I1.);

2 — penpoyKTUBHBIN (BBIMOIHEHHUE JAESITEILHOCTH M0 00pa3ily, HHCTPYKIIMH HIIK IO PYKOBOJICTBOM);
3 — IPOAYKTHBHBIHN (CAMOCTOSATENFHOE TUIAHUPOBAHNE M BHIITOJIHEHHUE ACATEIbHOCTH, PEIICHHE TPOOJIEMHBIX 33/1a4).




3. YCJIOBUA PEAJIM3ALIMU TTPOT'PAMMBI
3.1. TpeOGoBanus K MUHUMAJIbHOMY MaT€pHaIbHO-TEXHUUECKOMY 00€CIIEUEHUIO
Ob6opynoBanue yueOHOro KabuHeTa:
1. [Tepuoanueckas cuctema srnementoB J1. . MenneneeBa (Tabnuia).
2. DNEKTPOXUMHUYECKHH Psii HAPSDKEHUH MEeTauioB (Ta0iuia).
3. Tabnuma «PacTBOPUMOCTH COJICH, OCHOBAHHA, KHCIIOT B BOJIEY.
4. Tabnuel
5. MUKpOTaOIUIIBI
TexHuueckue cpeacTBa 00yUeHUS:
1. TeneBu30p 1 BUACOMATrHUTO(OH.
2. IIpoexTop.
3. Kommsrotep.
4. Buneo- u DVD-¢dunbMel.
Ob6opynoBanue 1adopaTopuii 1 pabounx MecT: MpUOOPHI, anmnapaTypa, HHCTPYMEHTHI
1. Becbl TeXHOXMMUYECKUE, AaHATUTHYECKUE, YIIEKTPOHHBIE
2. Pa3HoBec
3. ductrnarop
4.2nexkTpuyecKkas MInTKa
6. baus Boggauasa
7. OrHeTymuTenu
8. CiupromeTpsl
9. TepMomeTp XUMUYECKUI
10. CeTku MeTayuMueckue acOecTUPOBaHHBIE Pa3HBIX PA3MEPOB
11. lTaTuB METATUTMYECKUN ¢ HAOOPOM KOJIEII U JIATIOK
12. IlITaTtuB 1151 IPOOUPOK
13. CnmproBka
14. Muxkpockon ouosornueckuii bM — 51 -2
15. Apeometp
16. LlltaTiB 1a00paTOPHBIHA I 3aKPETICHHUS TOCY Bl U PHOOPOB ¢ 2-3 J1ankaMu
17. IIpoOupku
18. Boponka nabopaTtopHas
19. Konba koHnueckasi pa3HOM EMKOCTH
20. [1anouku CTEKJISTHHBIC
21. [Iunerka rna3xas
22. CtakaHbl XUMHUYECKHE Pa3HOU EMKOCTH
23. Crekia npeIMeTHbIE
24. Turnu dapdopossie
25.1unuuapel MEpHbBIE
26. Yamka BblIapUTEIbHAS
27. Iumupl TUTEIIbHEIS
28. bymara ¢unabTpoBasibHAS
29. Bara rurpockonuyeckas
30. [ep>xatenb 11t IpoOUpPOK
31.1ItaTuB 1t MPOOHPOK
32. Epmu 111 MOMKH KOJIO ¥ TIPOOUPOK
33. Kapanjamu 1o cTexiy
34. HoXHULIBI
35. IlomoreHie
36.Kpyxxku dpaphopoBbie
37. Crekia 4acoBble
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3.2.  HudopmarmonHoe odbecrieueHne 00ydIeHus

[TepeueHn pekoMeHTyeMbIX yueOHbIX U31aHuil, IHTepHeT-pecypcoB, TONOTHUTEILHON
JIUTEPATYpPHI:

OCHOBHEBIE HCTOYHUKMU:

1. Xaxanuna T.U. Heoprannueckas xumus. Yueonoe nocooue maisa CI1O /Xaxanuna T.1.,
Huxurnnaa H.I'., ['pebenpkoBa B.U.- M.: U3patenscTBo HOpaiit, 2018. - 288c.

2. Epoxun FO0.M. Xumus s npodeccuii U cCernuaibHOCTEH TEXHUYECKOTO ’
€CTeCTBeHHOHAY4YHOTo IuKia. Y4ueonuk / Epoxun FO.M. - M.: 3natenbcTBO «AKaneMus,
2018.

HuTepHeT-pecypcesr:

1. http://www.inorg.chem.msu.ru/pdf/korenev.pdf

2. http://www.chem.msu.su/rus/teaching/general/welcome.html

3. https://vk.com/doc35608464 2784825487
hash=91b92f4eec882a0f45&dl=2ffdcc2548c849¢e2b3

4, http://alhimikov.net/elektronbuch/menu.html

JlononHuTENbHBIE UCTOYHUKH:

1. AxwmetoB H.C. JIabopaTopHble U CEMUHAPCKHE 3aHATHSI 110 O0IIel 1
Heopranndeckoit xumun / Axmeros H.C., AsuzoBa M K., bageiruna JI.U. -M.: U3narenscTBo
«Jlaapy, 2018

l. bapron /1. O6mas oprannyeckast xumus / bapron J1.-M.: «Xumus», 1989.

2. bensesa N.W. 3amauu u ynpakaeHus o oOLIeil 1 HeopraHMuecKoi XumMuu /
bensesa U.U. -M.:«Xumusa»1989. -197c.

2. INa6puensu O.C. Xumus : [lpaktuxym / ['abpuensu O.C. - M.: U3natenbckuit
HeHTp «Akagemus», 2018

3. Ia6puensa O.C. Xumus 11 mpodeCcCrii U CEUAITBHOCTEH eCTECTBEHHO —
HayyHoro npoduis / 'abpuensa O.C. -M.: U3parensckuit ieHTp «Akanemusn»,2017.

4. I'muuxa H.JI. O6masa xumus / I'muaka H.JL. — J1.: U3parensctBo « XumMus»y, 1983.
—704c.

3. Eropos B.B. Heoprannueckast 1 aHaIuTHYSCKAsT XUMHUSI. AHATUTHYECKAsT XUMUS /
Eropos B.B., Bopo6sesa H.U., CunbBectposa WU.I'.-CII6.: Jlans, 2017.

5. Edumon A.U. CrolicTBa Heopranuueckux coequHennii. CrnipaBoynuk / E¢pumon
AMN. -JI.: Xumus, 1983.

6. Kypnan «Xumus» - M.: U3narensctBo «IlepBoe ceHTa0psi», 2014.(3nexkTpoHHas
BepCHs)

7. NBanosa P.I".Cuctema caMoCTOSATENbHBIX PA0OT ydaluxcst Py U3y4eHUH
Heoprannueckor xumuu / iBanosa P.I'., Mogko A.T'. -M.: IIpocBemenne, 1988.

8. Kproukosa — UepHoOenbsckas [.M. Heopranndeckast xumust.-M.: Meaununa,
1980.

9. ITaBiioB H.H. Heopranuueckas xumus. TeopeTndeckrne 0OCHOBbI HEOPTraHUYECKON
xumun. CBOMCTBa 351eMeHTOB nux coequnenuii / [1asmos H.H. -M.: Briciag mxkoia, 1986.

4. Pymzutuc I'. E. Xumus. OcHoBsl o6mieit xumuu. 11 xinace. ba3oBelit ypoBeHsb. /
Pymsutuc I'. E., ®enpaman @. I'. - M.: 2017. - 159 c.

5. CeepanioBa H.JI. O6mmias u HeopraHuueckasi XuMusi. JKCIIEpUMEHTaIbHbIE 3aaun
n ynpaxuenus / Cepmiosa H.Jl. -M.: M3parensctBo «Jlauby, 2018.

10. Cracpy H.®. JTaGopaTopHBIii MPaKTUKYM IO OOIIei U HEOPraHUYECKO XuMuu /

Crace H.®., I[Tmaknaxkun, Ilnakunkua A A., Kassesa E.M. -M.: Briciiag mikoia, 2008.
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http://www.biblio-online.ru/thematic/?1&id=urait.content.10D51BF8-0A82-4CE2-B99C-ADB6387AF374&type=c_pub
http://www.inorg.chem.msu.ru/pdf/korenev.pdf
http://www.chem.msu.su/rus/teaching/general/welcome.html
https://vk.com/doc35608464_278482548?hash=91b92f4eec882a0f45&dl=2ffdcc2548c849e2b3
https://vk.com/doc35608464_278482548?hash=91b92f4eec882a0f45&dl=2ffdcc2548c849e2b3
http://alhimikov.net/elektronbuch/menu.html

11.  Tapacenko M.W. O6mas xumus / Hlunos F0.M., Tapacenko M.U., CmymkeBry

10.1., Yykypos I1.M..-M.: Menununa, 1983.
12. Xomuenko W.I'. Oomas xumusa / Xomuenko W.I'..-M.: Xumus, 1987.
13.  Xomuenko W.I'. O6mas xumus. COOpHHK 3a1a4 1 ynpakHeHu# / Xomuenko W.I.

-M.: Hoas Boisina, 2003.

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA

YUEBHOU JUCHUIIIMHbBI O6mas u HEOpPraHnu4vecKasi XuMHusi

PesynbraTel 00yueHus

Kpurepuu onenku

CDOpMI:I U METOABI OLICHKU

3Haer:

-IEPUOANYECKHUI 3aKOH U
XapaKTEPUCTUKHU JIEMEHTOB
nepuoandeckon cucremsl J[. M.
Menpaeneena;

-CTPOEHHUE U PEAKIIMOHHYIO
CIOCOOHOCTh HEOPTaHHUUECKHUX
COCIMHEHHIA,

-CIIOCOOBI MOJIY4YEeHUS
HEOPraHNUYECKUX COCTMHEHUM;
-T€OPUIO PACTBOPOB U CIIOCOOBI
BBIPKECHUS KOHIIEHTPAIIMU
pacTBOpOB

-THJIPOJIN3 COJIEH, DIIEKTPOIIN3
pacriaBoB ¥ pacTBOPOB (coJiel u
iesnoyen);

-IUCCOLMALIUIO 3JIEKTPOJIUTOB B
BOJIHBIX PacTBOpAax, CHIIbHBIC U
cl1a0ble AIEKTPOJIUTHI,
-KIaccu(UKAIII0 XUMHYECKHX
peakuii ¥ 3aKOHOMEPHOCTH UX
MIPOBEICHMUS;

-o0paTUMBbIC U HEOOPATHUMBIC
XUMUYECKHUE PEAKIIHH,
XUMHUYECKOE PABHOBECHE,
CMEILEHNE XUMUYECKOTO
paBHOBECHSI MOJI ACHCTBUEM
pa3NuYHBIX (AKTOPOB;
-OKHUCJIMTENIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIINH,
peaKiuu HOHHOTO OOMEHa;
-OCHOBHBIE TIOHSITHS U 3aKOHBI
XUMUU;

-OCHOBBI JIEKTPOXUMUU;

YmMmeer :
- IOKa3bIBaTh C IOMOIIIBIO
XUMHYECKHUX PEaKIui

HuTepnperanus
pe3yabTaTOB HAOIIOICHUI
3a IeATEIbHOCTBIO
CTyZEHTa B IIpoliecce
OCBOCHHS MPOrPAMMBI.

1. Tekyuiuii KOHTPOJIb B
dopme:

-BBINIOJIHEHUS
MPAKTUYECKOU U
nabopaTopHOH padoTHI,
oT4eTa o pabore;

- TECTUPOBAHUS;

- KOHTPOJIbHOU pabOThI;

- TomarHei paboThl;

- perieHue 3a/1a4,
-B3aMOKOHTPOJIS;
-YCTHOTO OITpOcCa;
-0TYeTa M0 MpoieJTaHHON
BHEAYIUTOPHOU
CaMOCTOATENIbHOM padoTe
COTJIACHO MHCTPYKITUU
(npencrasienue
XHMUYECKOI0 I10co0us,
KOHCIIEKTa, IPe3eHTalllH,
Oykiiera,
uH(}OPMaIIMOHHOTO
coobmenus, pedepara,
JOKJIa/1a).

2.IIpomexyTouyHas
aTtecranus B hopme
JK3aMeHa
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XUMHYECKHE CBOMCTBA BEIIECTB
HEOPraHUYECKOU ITPUPOIBL,
-COCTaBJIATH (POPMYIIBI
KOMIUIEKCHBIX COEIMHEHUH U
JaBaTh UM Ha3BaHUS
-HCTOJIB30BaTh JIA00PATOPHYIO
MOCyAy U 000pyI0BaHUE;
-HaXOJIUTh MOJIEKYJISIPHYIO
dbopMyIy BelecTBa;

-IIPUMEHSTh Ha IPAKTUKE TIPaBUJIa
0e30macHOi paboTHI B
XHUMHAYECKOH JTab0opaTopuu;
-IIPUMEHSITH OCHOBHBIE 3aKOHBI
XUMUHU JUIsI peIIeHUs 3a/]1a4 B
obnactu npodeccuoHaIbHOM
NeSITEIbHOCTH;

-IIPOBOJIUTH KAYECTBEHHbIE
peakuuy Ha HEOpraHU4eCKHe
BEIIECTBA U UOHBI, OT/ICTIbHbIC
KJIACChl OPraHUYECKUX
COCITMHEHHI;

-COCTaBJISATh YPABHEHUS PEAKIIUH,
MIPOBOAUTH PACUETHI 110
XUMHAYECKUM (hopMysIam u
YpaBHEHUSIM PEaKIUH;
-COCTaBJIATH MIEKTPOHHO-UOHHBIN
0anaHC OKUCITUTENHHO-
BOCCTAaHOBUTEJbHBIX ITPOLIECCOB;
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