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1. TACIIOPT ITPOI'PAMMBI YUYEBHOM JUCIHHAIIIUHBI
L2, Xumusi

Ha36aHue OUCYUNIUHDL

1.1. ObsacTh NpUMeHEeHHUs TPOrPAMMBI

[IporpamMma yueOHOW TUCHUIUIMHBI XUMHS SIBISETCS YacTbiO MPOrPaMMbl MOATOTOBKH
CIEIMAIICTOB CpPeIHero 3BeHa no cnenuansHoctu 35.02.12 CagoBo-napkoBoe u JaHIIa@THOS
crpoutenbetBo B coorBercTBHE ¢ PI'OC CIIO (ITpukas MunucTepcTBa 00pa30BaHKs M HAYKH
Poccuiickoit ®eneparuu ot 7 mast 2014 r. Ne 461). Ilucemom MunoOpuayku Poccun ot
17.03.2015 N 06-259 «PexkoMeHmanuu 1O OpraHU3allMU TIOJIYYEHHUS CPEAHETro OOIIero
00pa3oBaHUs B IpeJiesiax OCBOCHUS 00pa30BaTeIbHBIX IPOrpaMM CPETHETO MPO(heCCHOHATEHOTO
oOpaszoBaHusl Ha 0a3e OCHOBHOI'O 00IIero oOpa3oBaHHUsS C y4eTOM TpeOoBaHUU (enepanbHBIX
TOCY/apCTBEHHBIX  00pa30BaTENBbHBIX  CTAHIAPTOB MW  MOJIy4aeMoll mpodeccun  WIn
CIIEIUATILHOCTH CPEIHETO MPO(ECCHOHATIBHOTO 00pa30BaHus» C YTOYHCHHSAMH OT 25 Mas 2017r.
U pazbsicHeHus MU OT 11 oxTs16ps 2017T.

[IporpamMma yueOHON JUCHUILIMHBI pa3paboTaHa Ha OCHOBE:!
«IIpumepHoii mporpammbl  00II€00pa30BaTEIbHOW  yUEOHOM  JUCHUUIUIMHBL  «XHUMHUS»,
pexomennoBaHHoi ~ denepanbHBIM  TOCYJApCTBEHHBIM  aBTOHOMHBIM  YUPEKICHHEM
«®DenepanbHplii MHCTUTYT pa3Butus oOpazoBanHus» (OPI'AY «DPUPO») nansa peanuzauuu
OCHOBHOI1 npodeccronanbHoil 06pazoBatenbHOl nporpamMbl CI1O Ha 6a3e OCHOBHOTO 00IIEro
o0Opa3oBaHus C MoXydeHHeM cpenHero oomiero oopazosanus (IIporokosnr Ne3 ot 21 mrons 2015
., peructpaluoHHblii HOMep peueHzun 385 ot 23 wutons 2015 r. OI'AY «DUPO») mo
CHEIHATBHOCTSM CPEIHET0 MPOPECCHOHATLHOTO 00pa30BaHMSL.

1.2. MecTo AMUCHUILIMHBI B CTPYKTYpe MpOrpamMMbl IOATOTOBKH CIEIUATHCTOB
CpEJIHEro 3BEHA.

Jucrurnmunaa [1/1.2. Xumust SiaseTcs TUCHUIIHHON 001ieo0pa3oBaTebHON MOATOTOBKH,
npeiaraeMoil 00pazoBaTeIbHON OpraHU3aIuei.

1.3. Heanm u 3axauym AUCHUIUIMHBI — TpPeOOBaHWS K pe3yJbTaTaM OCBOECHHS
AUCHHUTLTHHBI
Coneprkanue mporpaMMbl « XUMUS» HAIIPABJICHO Ha JOCTHXKEHUE CICAYIOMINX IeJIei:
* OCBOCHHE 3HAHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHE MUPA U METO1ax
€CTECTBEHHBIX HaYK; 3HAKOMCTBO ¢ Han0oJiee BAXKHBIMUA UJICIMH U IOCTHHKCHUSIMU
€CTECTBO3HAHMUSI, OKA3aBIIMMU OTPEAETSIONIEE BIUSIHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA,
* OBJIAJICHUE YMCHHUSAMH TPHUMCHSTH TIOJyYeHHBIC 3HAHUS Ui OOBSCHEHHS SIBICHUN
OKPYXAIOIIer0 MUpPAa, BOCIPHUATHS WH(OPMALUK €CTECTBEHHO-HAY4YHOTO U MPOdeCCHOHATBHO
3HQUMMOTO COJICPXKAHUS, PAa3BUTHE WHTEJUIEKTYyaJIbHBIX, TBOPYECKUX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUS] B X0/ TIPOBEIACHHS MPOCTEHUIIINX HCCIEA0BaHUMN, aHAIN3A SIBICHUH,
BOCTIPUSATHS U MHTEPIIPETAIINN €CTECTBEHHO-HAYYHON WH(POPMAITUH;
* BOCIIUTaHUE YOEKJIEHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHHOM MPUPOABI M MCTIONIb30BAHHUS
JIOCTYIKEHUH €CTeCTBEHHBIX HAYK JUTSI PA3BUTHS IMBUIN3AIINH U ITOBBIIICHUS Ka4eCTBA KU3HH;
* TMPUMEHEHHE €CTeCTBEHHO-HAYYHBIX 3HAaHUH B Mpo(deccCHOHANBHON JeATENbHOCTH U
MOBCETHEBHON JKM3HU JUIsl oOecreueHruss Oe30MacHOCTH KU3HENEATEeIbHOCTH; TPAaMOTHOTO
MCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 3JI0POBbS, OKPYIKAIOIIEH CPEIbI.
OcBoenue conepkaHus yuyeOHOW aucuuiinHbl «EcTtecTBo3HaHMe» oOecrneunBaeT NOCTHKEHUE
CTYJIEHTaMH CJIEYIOIINX Pe3y/JIbTAaTOB:
** TUYHOCTHBIX:
—— YCTOWYMBBIN MHTEpPEC K UCTOPUU U AOCTHIKCHHUSM B O0JIACTH €CTECTBEHHBIX HAYK, UyBCTBO
TOPAOCTH 32 POCCUIICKUE €CTECTBEHHBIE HAYKU;
—— TOTOBHOCTHh K TMPOJOJDKEHUIO OOpa30BaHMs, TMOBBIIICHUIO KBaTHU(PHUKAIMU B H30paHHOU
MpoeCCHOHAIBHON JEATEHFHOCTH C UCTIOJIh30BAHUEM 3HAHUHN B 00JIACTH €CTECTBEHHBIX HAYK;
— 00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIUN B 00JIaCTH €CTECTBEHHBIX HAYK



JUIs 4eJoBeKa M OOIIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOIMYECKHE JOCTHKEHHS B O0JIACTH
¢u3uKK, XUMHUK, OMOJOTMM JJISl MOBBIIICHUS COOCTBEHHOTO HMHTEIICKTYAJIIBHOTO DPAa3BUTHSA B
BbIOpPaHHON TPO(HECCHOHATILHOMN AEATEIbHOCTH;
—— yMEHHE NMPOAHATU3UPOBATH TEXHOT'CHHBIE MOCIEACTBHS Ul OKPY>KaIOLIe cpelbl, OBITOBOM
U MIPOU3BOJICTBEHHON AEATEIbHOCTH YEJIOBEKA;
—— TOTOBHOCTH CaMOCTOSITE€JIBHO JOOBIBATH HOBBIC JJIsI C€0Sl €CTECTBEHHO-HAYYHBIC 3HAHUS C
UCIIOJIb30BAaHUEM JUIs ATOTO JOCTYIHBIX HICTOUHUKOB MH(OPMALIUH;
—— YMEHHE YIPaBJISATh CBOCH MO3HABATENBLHON JESTEIHHOCTHIO, IIPOBOAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOTI'0 MHTEIUIEKTYalIbHOTO PA3BUTHUSA;
—— yYMEHHUE BBICTPaMBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHUS B KOMaHE MO PEHICHUIO OOIIUX
3a7ia4 B 00J1aCTH €CTECTBO3HAHUS;
** MeTanpeIMeTHbIX:
—— OBJIQJIeHHME YMEHHMSIMM M HAaBBIKAMH Pa3JIMYHBIX BUAOB [103HABATEIbHON AEATENBHOCTU UIs
U3yYEHHs pa3HBIX CTOPOH OKPY’KAIOIMIETO €CTECTBEHHOTO MHPA,
—— NPUMEHEHUE OCHOBHBIX METOJIOB MO3HaHMs (HAOIIOACHHUS, HAYYHOTO SKCIIEPUMEHTA) JUIs
U3yYEHUs Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHUHBI MHPA, C KOTOPHIMH BO3HHKAET
HE00XO0IMMOCTh CTAJIKUBAaThCs B IpodeccuoHaIbHOM chepe;
—— YMEHHE OIPEIEIATh UEeNU U 33/1a4H JICATEIIbHOCTH, BEIOMPATh CPEICTBA IS UX JOCTHIKCHHS
Ha [PaKTHKE;
—— YyMEHHE WCIOJNb30BaTh pA3JIMYHbIE HCTOYHUKU IS TIOJTYYECHHUS ECTECTBEHHO-HAYYHOU
UH(OPMALIUHU U OLICHUBATh €€ JI0CTOBEPHOCTD JJIS IOCTUKEHUS IOCTaBIEHHBIX Lieel U 3a/1a4;
** IpeIMeTHBIX:
—— c(OpMUPOBAHHOCTh MPEICTABICHUNH O IEJIOCTHOM COBPEMEHHON €eCTECTBEHHO-HAY4HOM
KapTHHE MHpa, IPUPOJIE KaK €AUHOW LEIOCTHON CHCTEMe, B3aUMOCBS3H YENIOBEKa, MPUPOJIBI U
o01iecTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHHol;
—— BIAJCHHE 3HAHMAMU O HauOoJiee BaXHBIX OTKPBITHUSAX M JOCTHKECHHAX B O00JIACTH
€CTECTBO3HAHUS, MOBJIHUABIINX Ha 3BOJIOLMIO MPEACTABIECHUIN O MPUPOJIE, HA Pa3BUTHE TEXHUKU
1 TEXHOJIOTHIi;
—— c(hOpMHUPOBAHHOCTh YMEHHUS NPUMEHSTh €CTECTBEHHO-HAy4HbIE 3HAHUS A OOBSICHEHHS
OKPY’KaFOIINX SIBJICHHH, COXpaHEHUs 3J10POBBS, oOecrieueHus 0€301acHOCTH
KHU3HEIEeATEbHOCTH, OepeKHOTO OTHOILICHUS K pupoae, palMOHAIBLHOTO
MPUPOIONIONIB30BAHMUS, & TAKXKE BBITIOJHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;
—— c(hOpPMUPOBAHHOCTb MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHMs MPHUPOJBI U CpPeACTBaX
U3yYeHHUs] MeraMHupa, MaKpOMHpa M MHUKPOMHPA; BIAJICHUE TPUEMAMH €CTECTBEHHO-HAYUYHBIX
HaOJr01eHUH, OMBITOB, HCCIIEJOBAHUMN M OLIEHKH JOCTOBEPHOCTH MOJYUYEHHBIX Pe3yJIbTaTOB;
—— BJIJICHHE TMOHATHHHBIM allapaTOM ECTECTBEHHBIX HAYK, TO3BOJIAIONINM IIO3HABAaTh MUD,
y4acTBOBaTh B JIUCKYCCHUSAX II0 €CTECTBEHHO-HAyYHBIM BOIIPOCaM, HCHOJIb30BATH PA3JIMYHbIE
UCTOYHUKHA WH(GOpPMAIMU JUIS TMOATOTOBKH COOCTBEHHBIX pPadOT, KPUTUYECKH OTHOCHTHCS K
coobuienussMm CMU, coaepxaiium HayqyHYIO
uH(pOpMaILIHIO;
— c(OpMUPOBAHHOCTh YMEHHMH MMOHMMAaTh 3HAYUMOCTh E€CTECTBEHHO-HAYYHOTO 3HAHMA IS
Ka)XJIOTO YeJIOBEKa HE3aBUCHMO OT €ro MpOo(ecCHOHATBLHON NeATebHOCTH, Pa3indarh (aKThl H
OLIEHKH, CPaBHUBATh OLIEHOYHBIC BBIBOJbI, BUJETh MX CBS3b C KPUTEPUSIMH OLIEHOK U CBS3b
KPUTEPHUEB C ONPEIETIEHHON CUCTEMON LIEHHOCTEN.
1.4. PexoMeHyeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl AUCHMIIIUHBI:
MaKCUMaJIbHOW y4eOHOI Harpy3ku odydatomierocst 167 4acos, B TOM 4HcIe:
00s13aTeNIbHON ay JTUTOPHOM yueOHOH Harpy3ku obyyatomerocs 167 yacos.

2. CTPYKTYPA U IPUMEPHOE COJEP)KAHUE YUYEBHOM JUCIUITIJINHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl

| Buj yueOHoil padoThl | Oobvem ‘




uacoe

O6bemM nporpaMmbI(Bcero) 156
O0s3aTesibHAsi Ay IUTOPHAsA yueOHasA Harpy3Ka (Bcero) 156
B TOM YHUCIIE:
TEOPETUICCKHE 3aHATHS 68
NPAaKTUYECKHUE 3aHSATHS 56
JabopaTopHbIE PAOOTHI 28
KOHTPOJIbHbBIE pa0OThI 4

HpOMeofcymouHaﬂ ammecmayusl

IK3AMEH




TpynoeMmkocTh

HaumeHnoBaHue pa3jesia, TeMbl Teo | Tipax JlabGop Komr
Bcero aTOpH
pus | TUKa poJb
bIC
Pa3zjnen 1. O0masi 1 HeopraHuyeckast XUMHs
Tema 1.1.XumMus — HayKa O BellleCTBax 4 4
Tema 1.2. [Tepuoanueckuii 3aKOH u
NepUoANYEcKas CUCTEMa XUMHUYECKUX 3JIEMEHTOB 6 6
JA . MenpeneeBa u CTpoeHue aroma 12
Tema 1.3. CtpoeHue BemiecTBa 16 6 6 4
Tema 1.4.Boma. PacTBOpBI. DJIEKTpOJIMTHYECKAS 6 6
JIMCCOITHAITUS 12
Tema 1.5.Knaccudukanuss ~ HEOPraHUYECKUX 6 6 4
COCIMHEHUH M MX CBOWCTBA 16
Tema 1.6.XuMHuUeCKHE peaKkIuu 16 6 6 4
Tema 1.7.MeTaJiel 1 HEMETAIUTBI 16 6 6 4
Tema 1.8.00001meHue 3HaHMIA 10 HEOPTAHUIECKON 9 9
XUMHUH 4
Pa3nen 2. Oprannyeckasi XuMHsA
Tewma 2.1. [Ipeamer oprannyeckoi xumuu. Teopus 9 5
CTPOEHUS OPraHUYECKUX COCTMHEHUI 15
Tema 2.2.YTneBog0pOIbI U UX MIPUPOIHBIE
10 6 4
MCTOYHUKHU 20
Tema 2.3. Kucnopojcoepxamiye OpraHWUYecKUe 10 4
COEIMHEHUST 14
Tema 2.4. A3orcojaepkamue OpPraHHYECKUE 10 4
coenuHenus. Ilonumepsl 14
Tema 2.5. O6001IeHHE 3HAHMIA 110 OPTAHUICCKON U 5 9
HEOPraHMYECKON XUMUHU 8
Hroro: | 156 67 88




2.2. TemaTnuyeckuii IJIAH U COJAepPKAHNE YUEOHOH TUCHUIIMHBI
PA3JIEJI 1. XUMUS

HanmenoBanmue Conep:xanue y4eOHOro MaTepuasa, JJabopaTopHbie U NpaKkTHYeCKHe padoThl, O0beMm |  YpoBeHb
pa3aesioB M TeM caMOCTOsITe/IbHAasl padoTa 00yYarouuxcs 4acoB OCBOCHUS
1 2 3 4
Paznea 1. Obwan u nHeopzanuueckas Xumus 102
Tema 1.1. OcHoBHbIe NOHATHA XuMUHM. BemectBo. ArtoM. Mosekyna. XHUMHYECKHUH SJIEMEHT. 4 2
XuMus — HaAyKa 0 Annorponus. Ilpocteie u cinoxHble BeniecTBa. KauecTBEHHBIM M KOJMYECTBEHHBIM COCTaB
BellecTBax BELIECTB. XUMHUYECKHE 3HAKU U (opMyJibl. OTHOCUTENIbHBIE aTOMHAS U MOJIEKYJISIPHASL MacCCHhl.
KonmuecTBo BemecTna.
OcHoBHbBIe 3aKOHBbI XMMHMH. CTeXHOMETpHUs. 3aKOH COXPAaHEHMsS MacChl BELIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYISIPHOU CTPYKTYphL. 3aKOH ABOTAJpO U CIEACTBUS HX
HETO.
PacuerHpie 3amaun Ha HAxXO0XIEHUE OTHOCUTEIBHOW MOJIEKYJISIPHOM MacChl, ONpPEHCIEHUE
MacCOBOM J0JM XMMUYECKUX 3JIEMEHTOB B CJI0)KHOM BEILIECTBE.
Tema 1.2. I[epuoanuecknii 3axkon JI.U. MenneneeBa. Otkpeitue J[.1. Menneneesbim [lepuoandeckoro 6 2
IMepuoguyeckuii 3akoHa. [lepuoanueckuii 3akon B popmynuposke .M. Menneneena.
3aKO0H U [lepuonnueckass TabnuIa XUMHUYECKUX  OJEMEHTOB — Tpaduyeckoe OToOpakeHHe
nepuoanyecKas MepHOANYecKoro 3akoHa. CTpyKTypa MepuoIndecKoi TaOIuIIbl: TepUOIbI (Majble U OOTBIINE),
CHCTeMa XUMHYeCKUX | rpyIIbl (IJ1aBHasg U MoOOYHas).
snemenToB [I.H. Crtpoenue atoma u nepuoanvecknii 3akon /.M. MenaeneeBa. AToM — ClI0KHasl 4acTHLA.
MenaeneeBa u Anpo (MpOTOHBI M HEUTPOHBI) U ANEKTPOHHAsT 00osouka. M3otombl. CTpoeHHEe IIEKTPOHHBIX
CTPOEHHE aTOMA 000JI0YeK aTOMOB OJJIEMEHTOB MalbIX MepruoaoB. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX
000J10Y€K aTOMOB 3JIEMEHTOB OOJIBIINX TEPHOJOB (TIEPEXOAHBIX 3ieMeHTOB). [loHsaTue 006
opoutamsix. S-, p- u d-OpOutamu. DIeKTPOHHBbIC KOHMUTYpAIlMd aTOMOB XUMHYECKHX
3JIEMEHTOB.
CoBpemeHnHas popMyITUPOBKA MEPUOIUYECKOTO 3aKOHA. 3HAYCHHE MEPUOTUIECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMHUYECKHX 3neMeHToB /.M. MenaeneeBa s pa3BUTUA HAyKH U
MMOHMMaHHUs XUMHUYECKOW KapTUHBI MUpa.
IpakTuyeckue 3ansaTus. CocTaBiieHHE YIEKTPOHHO-TPAPUIECKUX (OPMYIT JIEMEHTOB. 6 3
Tema 1.3. Honnas xummuyeckas cBsi3b. KaTnoHsl, ux oOpa3oBaHHe U3 aTOMOB B pe3yJbTare IMpoliecca 6 2

CTtpoeHue BellecTBa

OKHUCJIEHUSA. AHUOHBI, UX 00pa30BaHHE U3 aTOMOB B pe3yJibTaTe MpOIlecca BOCCTAHOBIIEHUS.
WNonHas cBs3b, KaK CBSI3b MEXAY KaTHOHAMU W AHMOHAMM 33 CUET 3JIEKTPOCTATUYECKOTO
npuTshkeHus. Knaccudukanys WMOHOB: MO COCTaBy, 3HAKY 3apsija, HATWYUIO THAPATHON




HaunmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOro MaTepuasa, JJabopaTopHbie U NpaKTHYeCKHe padoThl,
CaMOCTOSITe/IbHAsE padoTa 00y4alomMXxcst

Oo0LeMm
4acoB

YpoBenb
OCBOEHHUS

1

2

4

o0onouku. MoHHbIe KpucTalmmueckue pemieTkd. CBOMCTBa BELIECTB C HOHHBIM THUIIOM
KPUCTAJUIMYECKOM PEILIETKHU.

KoBajienTHasi xumuyeckasi cBsizb. Mexanu3m o0pa3oBaHMs KOBAJICHTHOU CBsI3U (OOMEHHBIN
U JIOHOPHO-aKLENTOPHBIN). DIEKTPOOTpULIATENbHOCTh. KOBaJIEHTHBIE MOJIIpHAs U HETOJISpHAs
cBA3U. KpaTHOCTP KOBAJIEHTHOM CBSI3U. MOJEKYJISIpHBIE W aTOMHBIE KPUCTaJUIMYECKHE
pemerku. CBoHCTBa BELIECTB C MOJEKYJSIPHBIMA W ATOMHBIMH KPHUCTAJUIMYECKUMU
peleTKaMu.

Merannu4yeckasi cBs3b. Merauinyeckass KpHUCTaUIMYEeCcKash pelleTka W MeTajulnyecKas
XUMUYecKas cBs3b. OU3nueckue CBOMCTBA METAILIOB.

ArperaTHbie COCTOSIHUSI BellleCTB M BOJOPOJAHAs CBSA3b. TBEploe, KUAKOE U raz000pa3Hoe
coctossHMs BemiecTB. Ilepexon BemiecTBa M3 OJHOIO arperaTHOr0 COCTOSIHUSL B JIPYTO€.
Bonoponnas cBs3b.

Yucrolie BemecTrBa M cMmecu. [loHarne o cmecu BeniecTB. ['OMOreHHbIE M T'€TEPOTrCHHbIE
cmecu. CoctaB cMeceil: 00beMHass M MaccoBasl JOJU KOMIIOHEHTOB CMECH, MaccoBas J0JIs
MpUMeCeH.

Mucnepcuble cucrembl. [lonstue o aucnepcHoit cucteme. JlucnepcHas ¢aza u
nucrnepcuonHas cpena. Kiaccudukanus aucniepcHbIX cucteM. lloHATHE O KOJITOMIHBIX
CHUCTEMaX.

IIpakTuyeckue 3ansaTus: Pemenue 3aaau.

(o]

w

JlabopaTopHas padota. [IpuroToBiienne cycrneH3nu kapooHara kanbius B Boje. [lomyuenue
HMYIBCHU MOTOPHOTO Maciia. O3HaKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.

Tema 1.4.
Bopna. PacTBopsbl.
DJIeKTPOJIUTHYECKAS
AUCCONMALMSA

Boga. PacrBopsbl. PacrBopenue. Bona kak pacrtBoputens. PacTBopuMOCTH BEHIECTB.
HacpllieHHble, HEHACHIILIEHHBIE, IEPECBHILICHHBIE PAcTBOPBL. 3aBUCHMOCTh PACTBOPHUMOCTH
Ia3oB, )KHI[KOCTeﬁ 1 TBCPABIX BCHICCTB OT PA3JIMYHBIX (1)aKTOp0B.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

aﬂeKTpo.ﬂl/lTl/l‘leCKaﬂ aJucconmanus. BHCKTpOJ'H/ITI)I " HE JJICKTPOJIMTHI. :‘)J'ICKTpOJ'II/ITI/I‘-IeCKaSI
aucconuanusa. MexaHn3Mbl JIEKTPOJIMTUYECKON IHUCCOLMALMU JUISl BELIECTB C Pa3IMYHBIMU
TUNIAMH XHUMHWYECKON CBSI3H. FH)IpaTI/IPOBaHHBIe N HC THUAPATHPOBAHHBLIC HOHBI. Crenenn
NIEKTPOIUTHYECKOH nuccorranuu. CuibHbIE U Clladble MeKTPOIUThl. OCHOBHBIE TOJO0KEHHUS
TCOpUHn BJ'IGKTPOJ'H/ITI/IquKOI\/’I JUCCoIanu. KI/ICHOTBI, OCHOBAHMS M COJIM KaK 3JICKTPOJIMTEIL.

HpaKanecxne 3aHaTHA. Pelnienye 3aga4 Ha MaCCOBYIO JOJIIO paCTBOPCHHOI'O BCIICCTBA.




HaunmenoBanue
pa3iesioB U TeM

Conep:xanue y4eOHOro MaTepuasa, JJabopaTopHbie U NpaKTHYeCKHe padoThl,
CaMOCTOSITe/IbHAsE padoTa 00y4alomMXxcst

Oo0LeMm
4acoB

YpoBenb
OCBOEHHUS

1

2

4

CocraBiieHre ypaBHEHUH THIPOIH3A.

Tema 1.5.
Kinaccnpuxanus
HEOPraHN4YecKux
COeIMHEHMIT U UX

cBOlicTBA

Kuciaorsl u ux cBoiicTBa. KHCIOTBI KaK 3JEKTPOIUTHI, WX KiIacCU(UKALUSA MO pa3IHuHBIM
IIpU3HAaKaM. XMMHUYECKHE CBOMCTBA KUCJIOT B CBETE TEOPUH IEKTPOIUTUYECKON TUCCOLMALINN.
Oco0eHHOCTH B3aMMOICHCTBUS KOHIICHTPUPOBAHHOW CEPHON U a30THOM KHCIIOT C METaJIaMHU.
OcCHOBHBIE CIIOCOOBI MOTYYEHUS KUCIOTHI.

OcHoBanuss u wux cBoiicrBa. OCHOBaHUS KakK »3JCKTPOJIUTHl, HX KiIaccuukauus 1O
pa3sIMYHBIM  [pU3HaKaM. XHMMHMYECKHE  CBOWMCTBA OCHOBAaHMHM B  CBETE€  TEOpUHU
JJEKTPOJUTUYECKOM aucconnanuy. Pas3noxkeHue HEpacTBOPUMBIX B BOAE OCHOBAHUI.
OcHOBHBIE CIIOCOOBI MOTY4YEHUSI OCHOBAHUH.

Commm um mnx cpoiictBa. Conu Kak 31eKTpoiauTbl. Coiu cpeiHue, KHUCIble U OCHOBHBIE.
XUMHUYECKH CBOMCTBa coOJiell B CBETE TEOPHM DIEKTPOJIUTHUECKOW auccouumanuu. CrocoOsl
nosyuyenus cosneu. ['maponus cosei.

Oxcnabl M ux cpoiicrBa. ConeoOpasyrone U HecosieoOpasyrone okcuibl. OCHOBHBIE,
aMm(pOoTepHbIE U KUCIOTHbIE OKCHJbl. 3aBUCUMOCTh XapaKTepa OKCHJA OT CTEIEHU OKHUCICHHS
00pa3yIolIero ero Merajia. XuMHYecKue cBoiicTBa okcu10B. ITomyueHne okcHI0B.

HpaKaneCKne 3aHATHA. Penienne reHeTHIecKux LETIOYCK IMMPEBPALICHU. Pemenune 3aJa4 Ha
I/I36BITOK'H6I[OCT3TOK.

JlaGopaTopuble pa6oThl. B3auMopeiicTBue cosneii ¢ Metayuiamu. B3anmonelictBue comneit apyr
¢ apyroM. ['maponus cosiell pa3inu4HoOro TUIMA.

Tema 1.6.

XuMHYEeCKHe peaKkuuu

Knaccupukauuss XuMu4ecKMX peakumid. Peakuuy coeIMHEeHUs, Pa3IOKEHUs, 3aMEIICHUS,
obmena. Karanutudeckue peakiuu. ObpaTumbie U HEOOpaTUMBbIE peakiuu. [ OMOTeHHbIE U
TeTEPOreHHBIC PEAKINH. DK30TEPMUUECKHUE U SHI0TepMHUUECKHe peakiuu. TermioBoi ra¢dext
XUMHUYECKUX peakuuid. TepMOXUMHUUECKUE YPaBHEHHUS.
OxucIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccTaHOBHTENb U OKHCIeHHE. METOo/T 2IEKTPOHHOTO OanaHca JIs
COCTaBJICHHS] YPABHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

Ckopocth XMMH4YEeCKUX peaknuii. [[oHATHE 0O CKOPOCTH XUMHYECKUX PEaKINil. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKHX PEAKIIUHA OT PA3THMIHBIX (aKTOPOB: MPUPOIBI PEArUPYIOIINX BEIIECTB,
UX KOHUEHTpAIH, TEMIEPATYPbl, TOBEPXHOCTU CONPUKOCHOBEHUS U UCIOJIb30BaHUS
KaTaJau3aTopOB.

OOpatumMocTh XUMUYECKUX peaknuii. OOpaThMble M HEOOpAaTUMBIE pPEaKIMH. XHUMHUYECKOe




HaumenoBanue Coaeprxanue yueOHOro MaTepuaJa, JjabopaTopHble H NPaKTHYeCKHe padoThl, O0bem | YpoBeHsb
Pa3iesIoB U TeM CaMOCTOsITeIbHAsA PadoTa 00y4alOIUXCH 4acoB OCBOCHH
1 2 3 4
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.
IIpakTnyeckue 3anaTus. [Ipaktuueckoe 3anarue Ne§. CocraBieHue OKUCIUTENIBHO- 6 3
BOCCTAHOBUTEJIBHBIX PEAKIIHN.
JlaGopaTopuas padora. Onpenenenue (akTopoB, BIUSIOMINX HA CKOPOCTh XUMHUECKON 4 3
peakuuu.
Tema 1.7. MeTtanibl. OcCOOEHHOCTH CTPOCHHS aTOMOB M KpUCTaIOB. PU3NYECKHE CBOWCTBA METAJLIOB. 6 2
Metayibl 1 Knaccudukanus MeTalsioB MO pa3jIMYHbIM IpU3HAKaM. XHUMHUYECKUE CBOMCTBa METaJJIOB.
HeMeTaJlJIbI DNEKTPOXUMHUUECKUN Pl HAIPSHKEHUH MeTaiioB. MeTtannorepmust.
OOmue crnocoObl mnomydeHuss MeramwioB. [lonstue o wmeramnypruu. Ilupomerammyprus,
TUIPOMETAJLTYPrus ¥ 3JeKTpoMeTaryprusi. CIuiaBbl UepHbIE U LIBETHBIE.
Hemeramnbl. OcobGeHHOCTH cTpoeHMs aTomMoB. Hemeramnbsl — mpocThle  BeLIECTBA.
3aBUCHMOCTh CBOMCTB TrajoreHoB OT wux mnoioxeHuss B [lepuoamdeckoit cucreme.
OxucnauTenbHble M BOCCTAHOBHUTEJIBHBIE CBOICTBA HEMETAUIOB B 3aBUCHUMOCTH OT HX
I0JIOXKEHHUS B PSIAY DJIEKTPOOTPULIATEIBHOCTH.
JlabopaTopHasi padora. IIpoBeneHue 3akanku U oTiycka craad. O3HaKOMJIEHHE C CEPBIM U 6 3
OenpIM yyryHoM. Pacrnio3HaBaHMe KeJe3HbIX PY/I.
IIpakTnyeckue 3aHsaTHA. PelieHne pacueTHbIX 3aa4. 4 3
Tema 1.8. IIpakTnyeckne 3aHATHA. ['eHeTmdeckas CBsA3b MEXIy KJIacCaMH HEOPraHMYECKHX 2 2
O0o0menue 3HAHMI | COEAMHEHUIN.
1o Heopranu4yeckoii | UtoroBast KOHTPoJIbHasi padoTa mo o01ell HeOPraHM4ecKoil XuMHHU 2 3
XUMHUH
Paznen 2. Opzanuyeckas xumusn 54
Tema 2.1. IIpeamer opranuuyeckoil xumuM. IIpuponHble, HCKYCCTBEHHBIE U CHHTETHYECKHE 9 2

OcHOBHBIE TIOHATHS
OpPraHuYecKoil XuMUM
U Teopusi CTPOEHUs
OpPraHMYecKux
coeTUHEHNH

opranuyeckue BemectBa. (CpaBHEHHE OPraHMYECKUX BEIIECTB C HEOPraHUYECKUMH.
BanentHocTh. XMMHYECKOE CTPOCHUE KAK MOPSAOK COCIMHEHUS aTOMOB B MOJIEKYJBI IO
BAJICHTHOCTH.

Teopusi crpoeHuss oprannyeckux coequHeHuii A.M. BytiiepoBa. OCHOBHbIE TOJIOKEHHS
TEOpUU XUMHUYECKOTo CTpoeHus. M3omepus u uzomepbl. XumMudeckue (HOpMyNbl U MOJIENIU
MOJIEKYJI B OPraHUYECKON XUMUH.

Knaccudurkanusi opraHmdeckux BemecTB. Krnaccudukainus BemecTB MO CTPOSHHUIO
YTJIEPOTHOTO CKEJIeTa M HATW4MI0 (QYHKIMOHANBHBIX rpymi. ['omosnoru u romosorusi. Havana
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nomenkiatypsl IUPAC.

Knaccupukauuss peakuuii B OpPraHM4eckod XuMHMH. Peaknuum npucoeInHEHUs
(rumpupoBaHMS, TaJOTCHUPOBAHMS, THUIPOTAIOTCHUPOBAHMS, THApATalMK). Peakiuu
OTILEIJICHUs  (JEruApUpOBaHUs, JCTUJIPOTaJOreHUPOBAHUs, Jerujapartanuu). Peakiuun
3amenieHus. Peakuuu n3oMepusanuu.

HpaKanecmle 3aHATHA. V3roToBICHNE MOJICIICH MOJICKYJI OPraHu4CCKHUX BCUICCTB.

Tema 2.2.
YriaeBogopoabl 4 UX
NPUPOIHbIE
HCTOYHUKH

AJIKkaHbl. AJIKaHbI: TOMOJIOTUYECKUNA PsiJ, U30MEpUsl M HOMEHKJIATypa ajlkaHOB. XMMHUYECKHE
CBOMCTBa aJIKaHOB (METaHa, 3TaHa): TOPEHME, 3aMEILEHUE, Pa3IoKEHHUE, JAECTHUAPUPOBAHUE.
IIpuMeHeHMe alKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWIEH, €ro TmOoJIydeHHe (JEeTUAPUPOBAHUEM OTaHa, JEMOJIMMepU3auen
nojudTUiIeHa).['oMonoruueckuii  psn, H30Mepus, HOMEHKIATypa ajKeHOB. XHMHUYECKHE
CBOWCTBA ATHJICHA. TOPEHHE, KauyeCTBEHHBIC peakiuu (oOeciBeunBaHHME OpPOMHOW BOJBI U
pacTBOpa IepMaHraHatra Kajus), TuapaTauus, noiauMmepusauus. llpumeHenue sTuiaeHa Ha
OCHOBE CBOWCTB.

Juenbl m kayyyku. [loHsATHE 0 JUEHAX KakK YIJIEBOJOPOJAX C JABYMS JBOHHBIMHU CBSI3SIMHU.
CompsikeHHBIE AHEHBI. XUMUYEeCKHe CBoWicTBa Oytanunena-1,3 m wm3ompeHa: o0eclBeYHBaHNE
OpOMHOI BOJBI W MOJUMEpHU3aAlMs B Kaydyykd. HaTypanbHbIf M CHHTETHYECKHE Kay4yKH.
Pesuna.

AJkHMHBI. AnleTuieH. XUMHUECKUE CBOMCTBA alleTHIeHa: TopeHue, odecBeynBaHe OpOMHOM
BOJIbI, NPUCOEIUHEHNE XJIOpOBOAOpoAa W ruapartanus. [IpumeHeHue aneTuiieHa Ha OCHOBE
CBOMCTB. MexXKiaccoBasi HU30MEPHsI C aNKaAUECHAMH.

Apenbl. ben3zon. Xwumuueckue cBoilcTBa O€H30jJa: TOpEHHE, pEaKIMH 3aMeleHUus
(raloreHupoBaHue, HUTpoBaHue). [I[ppumeneHne GeH301a Ha OCHOBE CBOMCTB.

IIpupoaHble MCTOYHMKH yI1eBOAOPOAOB. [IpupoiHbIil ra3: coctaB, NpUMEHEHUE B KaUECTBE
tormuBa. Hedte. CoctaB u nepepadbotka Hedtu. [leperonka Hedtr. HedrenpoayKTsl.

10

IpakTuyeckne 3ansaTHs. Pemenne 3a1au Ha BBIBO MOJIEKYJIIPHON (DOPMYJITBI OPraHUIECKOTO
BELIECTBA.

JlaGopaTopHasi padoTa. YCTaHOBIIEHHE KaUECTBEHHOT'O COCTABA MPEEIbHBIX YTIIEBOJOPOI0B

Tema 2.3.
Kucaopoacoaepxammue
OpraHuYecKune

Cnuprsl. [Tonyyenue staHona OpoKeHUEM IITIOKO3bI U TuApaTanueil stuieHa. [ uapokcuibHas
rpynna kak gyHkunoHanpHas. [ToHsTHE O MpeaenbHBIX OHOATOMHBIX COUpPTax. XUMHUYECKUE
CBOMCTBA ATAaHOJIA: B3aMMOJICHCTBHE C HAaTpHeM, 00pa3oBaHUE MPOCTHIX U CIOXKHBIX 3(pUpOB,

10
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OKHCIIEHHE B anbjaeruj. lIpumeHeHue 5TaHOa HAa OCHOBE CBOMCTB. AJIKOTOJNM3M, €ro
MOCJICACTBUS U IpenynpexaeHue. [nuepuH Kak NpeAcTaBUTENb MHOIOATOMHBIX CIUPTOB.
KauecTBeHHast peakiysi Ha MHOroaToMHbIe criupThl. [[puMenenue rauuepuHa.

®enon. Dusnyeckne M XUMHUYECKHE CBOicTBa (eHona. B3auMHOe BIMAHHME aTOMOB B
MoJIeKyJie (eHoNa: B3aUMOJEHCTBME C THUIPOKCHUAOM HATpPUs U A30THOM KHCIOTOHM.
[Tpumenenue ¢eHoIa HA OCHOBE CBOWCTB.

Aabaeruabl. Ilonatue 00 anpaerypax. AJsbpleruiHas rIpynna Kak (YHKIHOHAJIbHAS.
dopMalibJIeru]l U €ro CBOICTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOLIMI cnupt. [lomyueHue anbIerujoB OKUCIEHUEM COOTBETCTBYIOLIMX CIHMPTOB.
[Tpumenenne popmaiibJeruia Ha OCHOBE €r0 CBOMCTB.

KapOonoBbie kuciaorbl. [lonsarue o kapOoHOBBIX kucioTax. KapOokcwiibHas rpymnma Kak
¢byHKIMOHATBHAS. | OMOIOTHYECKUN P TPEACTbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonmyuyenne kapOOHOBBIX KHCIOT OKHCIEHHEM ajbJErH10B. XUMUYECKHE CBOMCTBA YKCYCHOM
KHCJIOTBHI: OOIIME CBOWMCTBA C MHHEPAIBHBIMH KHCIOTAMH M PEAKIHs dSTepUUKAIHH.
[IpuMeHeHHEe YKCYCHOM KHUCIIOTBHI Ha OCHOBE CBOMCTB. Bhiciine >KupHble KUCIOTHI Ha IpUMepe
MAJIBMUTUHOBOW M CTEAPUHOBOM.

Chaoxnble 3¢upbl u xKupbl. [lomyyeHue CIOXHBIX >(QHUPOB peakiuend >TepUPHUKALNU.
Cnoxnsie 3upbl B mpUpoae, UX 3Ha4YeHHE. [IpuMeHeHue CIOXKHBIX 3(UpPOB HA OCHOBE
cBoicTB. JKupsl Kak cioxHble 3¢upsl. Kiaccuduxanus xupoB. XuMHUUeCKHue CBOWCTBA KUPOB:
TUIPOJIU3 U TUIPUPOBAHUE KUAKUX KUPOB. [IprMeHeHune )kupoB Ha OCHOBE CBOICTB. MbLia.
Yraesoabl. VYrieBoAbl, HX KilaccuduKkanus: MOHoOcaxapuabl (TNIOKo3a, (pykTo3a),
aucaxapuzbl (caxaposa) U mojducaxapujibl (Kpaxman M Ieitoio3a). ' moko3a — BemecTBo ¢
JBOMCTBEHHON (QyHKLMEH — albJeruaocnupT. XUMHUUECKHUE CBONCTBA IIIIOKO3bl: OKHCICHHUE B
[JIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B cOpOUT, crnuproBoe OpokeHue. IIpumenenue
IJIIOKO3bl Ha OCHOBE CBOWMCTB. 3HaU€HHUE YTJEBOJIOB B JKUBOM IPHUPOJE U KU3HU YEIIOBEKA.
[TonsiTie 0 peakuusX NOJUKOHACHCAMU W THAPOJIU3a HAa NPUMEPE B3aUMOIIPEBpAILCHUM:
TJII0K03a —> MOJIMCAaXapu/l.

JlabopaTopHasi paGora. PacTBopeHue riuiepuHa B BOJIE€ U B3aMMOJIEHCTBUE C TUAPOKCUAOM
meau(ll). CsoiicTBa YKCYCHOM KHCJIOTBI, OOIIME CO CBOMCTBAMH MHHEPAIbHBIX KHCIIOT.
Jloka3aTenbCcTBO HEIMPENEIbHOIO XapaKTepa >KUIKOIO JKupa. B3anMopelcTBHE TIIHOKO3BI U
caxapo3bl ¢ ruzipokcuioMm Meau(ll). KadecTBeHHas peakiius Ha KpaxMall.




HaumenoBaHue Coaeprxanue yueOHOro MaTepuaJa, JjabopaTopHble H NPaKTHYeCKHe padoThl, O0bem | YpoBeHsb
pa3/iesioB U TeM CcaMoCTOsITeIbHAs padoTa 00yYalIuXCcs 4yacoB OCBOEHHUS
1 2 3 4
Tema 2.4. Amunbl. [Tonarue 06 amuHax. Anudarrndeckue aMuHbI, UX KiaccupuKanus 1 HOMEHKIIATypa. 10 2
A3oTcoaep:xamue AHUINH, KaK oprantueckoe ocHoBaHue. [lonyuenne anunuHa u3 HUTpooOeH3ona. Ilpumenenne
OpraHuyeckKue aHWJIMHA HA OCHOBE CBOMCTB.
COeJIMHEeHHUsI. AMMHOKHCJIOTbI. AMHMHOKHUCIOTHI KakK amQoTepHble IU(YHKIHMOHAIBHBIE OpPraHUYECKHE
IMosmmepsI coequHEHUsl. XUMHYECKHE CBOWCTBa aMHUHOKHCIOT: B3aMMOJCHCTBHE €O MIeJouaMu,
KHMCIIOTaMHU U JPYT C IpyroM (peakius NoJuKoHAeHcaun). [lentuaHas cBsA3b U MOIUIIENTUIBL.
[IpuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOICTB.
Bbeaku. IlepBuuHas, BTOpUYHAs, TpPETUYHAs CTPYKTYphl O€JIKOB. XUMHUYECKHE CBONCTBA
OENKOB: TOpeHue, JeHaTypaius, TUAPOJH3, IBETHBbIE peakiuu. buomormdeckue ¢GyHKIUU
OEJIKOB.
IMosmmepsl. benku u nonaucaxapuibl Kak OMOMOIMMEPHI.
[Inactmaccel. [lonydyeHue monMMepoB peakuued NOJUMEpU3alMM U IOJIMKOHICHCALUH.
TepMomiacTH4HbBIE 1 TEPMOPEAKTUBHBIE M1acTMacchl. [IpencraBurenu miactmace.
Bonokna, ux knaccudukanus. [lonydenrne BoimokoH. OTOeNbHBIE MPEACTABUTEIN XUMHUYICCKIX
BOJIOKOH.
JlabopaTopHnas padora. PactBopenue OenkoB B Bojme. OOHapyxkeHUE OEITKOB B MOJIOKE W B 4 3
MsiCHOM OynpoHe. JleHaTypaiusi pacTBopa Oenka KypHHOTO SiIla CIUPTOM, PacTBOpPaMH CoJiei
TSKEJBIX METAJJIOB M IIPU HArPEBaHMH.

Tema 2.5. IIpakTnyeckue 3ansaTus. ['eHeTHUECKas CBA3h MEXKIY KJIACCAMHU OPTaHUYECKUX COCTMHEHUH. 6 2
O6o0menue 3HaHui | iToroBasi KOHTPOJIbHASL PaOOTA IO XUMHHU 2 3
110 OPraHUYeCKOH U

HEOPraHu4ecKoi
XUMUH
Bcero: | 156

Jl1s XapaKTepUCTUKU YPOBHS OCBOEHHS Y4eOHOTO MaTepualia UCIOJb3YIOTCS CIIeIyIoe 0003HaYeHUS:

1 - o3HaKOoMuUTENBHBIN (Y3HABaHHE paHee U3yUYEHHbBIX 00BEKTOB, CBOICTB);

2 - peTpOIyKTHBHBIH (BBITOIHEHHE ACATEIBHOCTH TI0 00pa3ily, WHCTPYKIIMH WU IO PYKOBOJICTBOM);

3 — IPOJYKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSTEIILHOE BHIMOJIHEHUE JEATEILHOCTH, PELICHNE TPOOIEMHBIX 3a/1a4).




3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI JTUCHUTIJIMHBI
3.1. TpeOoBaHMsA K MMHHUMAJIBLHOMY MaTE€PHAJbHO-TEXHHYECKOMY 00ecnedeHH 0

Jis peanuzanuyd TpOrpaMMbl  y9eOHOW JUCIHUIUIMHBI MPEIyCMOTPEHBI CICIHATBHBIC
MOMEILEHUS], IPUBEACHHBIM B 1 6.3 OCHOBHON 00pa3oBaTeIbHON MPOTrpamMMbl CHEIHAIBLHOCTH.
O6opyaoBaHue yKa3aHO B MACIOPTE CIEHHATIBHOTO TOMEIICHUSI.

3.2. UudopmanuonHoe odecriedeHne 00ydeHust
IlepeyeHb pexkoMeHAyeMbIX Y4eOHbIX H3AaHuii, VIHTepHeT-pecypcoB, AOMOJHUTEILHOM
JIUTEPaTypbl
OCHOBHbIE HCTOYHUKH:
1. Epoxwun, FO. M. Xumus. 3agaun u yrnpaxHeHus : yaeOHoe nocodue 1 cryaeatos CI1O

/ KO. M. Epoxun. - 3-¢ usm., crep. - MockBa : Axagemus, 2019. - 288 c. -

(ITpodeccuonansuoe odpazoBanue). - ISBN 978-5-4468-1862-4. TekcT : AIEKTPOHHBIH.

https://www.academia-moscow.ru/reader/?id=105585

2. Epoxun, FO. M. Xwuwmus npns npodeccwii M cHenuaabHOCTEH TEXHUYECKOTO U
€CTECTBCHHO-HAYy4YHOTOo mpodwiei : yueOHuk s cryaentos CIIO / 0. M. Epoxumn,

. b. Kosanésa. - 6-¢ wm3a., crep. - Mockga Axamemus, 2019. - 448 c. -

(ITlpodeccuonanproe obpazosanme). - ISBN 978-5-4468-7897-0. - Tekcr

snekTpoHHbId. https://www.academia-moscow.ru/catalogue/4831/404153/
JlonoTHUTeIbHbIE HCTOYHUKH:

1. XuMmus : y4eOHUK Juis cpenHero npodeccruonanbHoro odpazosanus / FO. A. JlebGenes,

I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; nmox o6mieit pegakuueii I'. H. ®aneera.

— 2-¢ wu3n., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2020. — 431 ¢. —

(ITlpodeccuonanproe obpazoanme). — ISBN 978-5-9916-7723-3. — Tekcr

anexkTpoHHsbl // OBC FOpaiit. https://urait.ru/bcode/452143

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUA JTUCIUIIJIMHBI
Kontposis ® omeHka pe3yiabTaTOB OCBOEHHUS JAUCLHUIUIMHBI  OCYILECTBIISIETCS
IIPENOIaBaTesIeM B IPOLECCE IMPOBEACHUS NPAKTUYECKUX 3aHATUN, TECTUPOBAHUA, A TaKKe
BBITOJIHEHUS 00YyYaIOLUIMMUCS MHIMBUAYAJIbHBIX 3a/IlaHHUH.

D®opMbI U METOABI
PesynbTaThl 00y4eHust P A

(OCBOCHHbIe YmMEHusdA, YCBOCHHBIC 3HaHHﬂ)

KOHTPOJISI M OIlleHKH
pe3yJabTATOB 00y4eHHs

** IMYHOCTHBIE!

—— YCTOWYMBBIA UHTEPEC K UCTOPUU U TOCTIKEHUSIM B 007acTH
€CTECTBEHHBIX HAYK, UyBCTBO TOPJOCTHU 32 POCCUICKHE
€CTECTBEHHBIE HAYKU;

—— TOTOBHOCTH K ITPOJIOJKEHUIO 00pa30BaHMsI, TOBHIIICHUIO
kBasMukanyu B n306paHHON Ppo(hecCHOHATBEHON e TENBHOCTH C
WCTIOIb30BaHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

—— 00BEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMIICTCHITHI B 001aCTH
€CTECTBEHHBIX HAYK

JUIS 4eJIOBeKa U O0IIeCcTBa, YMEHHE UCIOIb30BATh
TEXHOJIOTHYECKUE JOCTKEHUS B 0071aCTH (PU3UKHU, XUMHH,
OHMOJIOTHH JIJISl TIOBBIIICHUSI COOCTBEHHOTO MHTEJUIEKTYAIbHOTO
pa3BUTHS B BEIOpAHHOMN MPpOodeccnoHaNbHOM e TeIbHOCTH;

—— YMEHHE NMPOaHATU3UPOBATh TEXHOTEHHBIE MMOCIEACTBUS IJIs

OKPY’KaIOIIeH cpefibl, OBITOBOM M TPOU3BOACTBEHHOM IESITEIILHOCTH

YCJI0BCKaA,
—— I'OTOBHOCTH CaAMOCTOATCIIbHO }106I)IB3TI) HOBBIC JJIs1 ce0s

HaGnronenue, KOHTpOIb
MPeroIaBaTeNs 3a
JIESITENHHOCTRIO
00yyJaronuxcsi, aHaaus3 u
OIlEHKA ONTHMAJIbLHOCTH
METOJIa pEelICHUs 3ajad,
Oecena, ompoc,
MPAKTUYECKHUE 3aHSTHS,
JIOMAIIHUE paboThl,
KOMITBIOTEPHOE
TECTUPOBAHUE.




€CTECTBCHHO-HAYYHbBIC 3HAHUS C UCIIOIH30BAHUEM JISI STOTO
JOCTYITHBIX HCTOYHUKOB HH()OPMAIINH;

—— YMEHHME YIIPaBJIATh CBOEH II03HABATEIBHOMU JEATEIBHOCTHIO,
MIPOBOIMTH CAMOOLICHKY YPOBHS COOCTBEHHOI'O HHTEIICKTYaIbHOTO
pa3BUTHS,

—— YMEHHE BBICTPAMBAaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIICHHUS B
KOMaH/Ie 110 PENICHUIO O0IIKX 3a1a4 B 00JIaCTH €CTECTBO3HAHNS,

*e MeTamnpeaMeTHbIE:

—— OBJIAACHUC YMCHHAMHU U HABBIKAMHU PA3JIMYHBIX BUAOB
MO03HABATEIBHON NESITEILHOCTH ISl U3yUSHHSI Pa3HBIX CTOPOH
OKPY’KaIOIIET0 €CTEeCTBEHHOT'O MHPA;

—— NPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIOICHUS,
HAy4YHOT'0 3KCIEPUMEHTA) Ul U3YUYEHMSI PAa3JIMUYHbIX CTOPOH
€CTECTBEHHO-HAyYHOW KAPTUHBI MUPA, C KOTOPHIMH BO3HUKAET
HEO0OXOIUMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOMN cdepe;

—— YMEHHE ONPEACIATh LEIH U 3a/1a4H JCSITeIbHOCTH, BBIOUPATh
CpEACTBA I UX JTOCTHMIKCHUS Ha MPAKTUKE;

—— YMEHHE HCIOJIb30BaTh Pa3INYHbIC UCTOYHHUKH ISl TIOTYUCHUS
€CTEeCTBEHHO-HAyYHOW MHPOPMALINU U OIICHUBATH €€
JOCTOBEPHOCTb VIS JOCTHKEHHSI TOCTABJICHHBIX IICJICH U 33/1a4;

HaGimoienue, KOHTPOJIb
MIPETo/IaBaTelIs 3a
JIEATEIbHOCTRIO
00yJaronuxcs, aHaau3 u
OIICHKA ONTHUMAJIbHOCTH
METOJIa PEIICHUS 3ajad,
Oecena, ompoc,
MPAaKTUYCCKUE 3aHATHS,
JIOMAIITHHE paboThI,
KOMITBIOTEPHOE
TECTUPOBAHUE.

** Ipe/IMETHBIX:
—— c(OPMHUPOBAHHOCTb NPEACTABICHUN O LIEIOCTHOW COBPEMEHHOM
€CTECTBEHHO-HAyYHO! KapTUHE MUPa, IPUPOJIE KAK €AUHOU
LIEJIOCTHOM CHUCTEeME, B3aUMOCBSI3U Y€JI0BEKa, IPUPOAbI U 00I11IeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHnnoii;

—— BJIaJIeHUE 3HaHUSAMH O HanboJsee BaXKHBIX OTKPBITHAX U
JOCTUKEHUSX B 00J1aCTH €CTECTBO3HAHMSL, TOBIMSBIINX HA
9BOJIIOLIMIO MPEACTABIEHUN O IPUPOJIE, HA PA3BUTHUE TEXHUKH U
TEXHOJIOTHIL;

—— c(OPMHUPOBAHHOCTb YMEHUS IPUMEHATH €CTECTBEHHO-HAYUHbIE
3HAHUA JUIsl OOBSICHEHUS OKPY KAIOIINX SIBJICHUN, COXpaHEHUs
3J10pOBbsI, 00ecTeyeHns: Oe30MaCHOCTH KHU3HEIEATETbHOCTH,
OepeKHOTr0 OTHOIICHHUS K IPUPOE, PALlMOHAIBHOTO
IIPUPOAONOIB30BaHNs, a TAKIKE BBIIIOJIHEHHSI POJIM TPAMOTHOTO
MOTpeOUTENS;

—— c(OPMHUPOBAHHOCTh NPEACTABICHNUN O HAYYHOM METO/Ie
MO3HAHUS MPUPOJIBI U CPECTBAX U3YUEHMSI MEraMHupa, MaKpoMupa
Y MUKPOMHMPA; BJIaJICHUE IPUEMAMH €CTECTBEHHO-HAYYHbBIX
Ha0JII0/IEHUH, OIBITOB, UCCIIEI0BAaHUN U OLEHKH JJOCTOBEPHOCTH
IIOJIyYE€HHBIX PE3YJIbTaTOB;

—— BJIaJICHHUE MMOHATHIHBIM anmnapaToM €CTECTBEHHBIX HAYK,
MTO3BOJISIFOIIMM [TO3HABATh MUP, Y4aCTBOBATh B JUCKYCCHSIX IO
€CTECTBEHHO-HAYYHBIM BONPOCAM, UCIOJIb30BATh PA3IUYHbIE
MCTOYHUKH MH(POPMALIUH JUTSI TOATOTOBKH COOCTBEHHBIX PadoT,
KPUTUYECKH OTHOCUTKCA K coobmenusm CMU, conepxammm
Hay4HYIO

nH(pOpMaILIIO;

—— c(OPMHPOBAHHOCTh YMEHUI TOHUMATh 3HAYUMOCTb
€CTECTBEHHO-HAYYHOI'0 3HAHUS JUISI K&KJ0TO YEJIOBEKa HE3aBUCUMO
OT ero npohecCHOHATLHON AEATENbHOCTH, pa3inyaTh (haKkThl U
OLIEHKH, CPaBHUBATh OLIEHOYHBIE BHIBOJIbI, BUJIETh UX CBA3b C
KPUTEPHUSMH OLIEHOK U CBSI3b KPUTEPHUEB C ONPEEICHHON CUCTEMOU

HaGnronenue, KOHTpOIIb
MIPEno/IaBaTes 3a
JIESITENbHOCTRIO
00yyaronuxcsi, aHajaus3 u
OIlEHKA ONTHMAJIbHOCTH
METO/a PEIICHHS 3ajad,
Oecena, ompoc,
MPAKTUYECKHUE 3aHsSTHS,
JIOMAaIIHUE paboThl,
KOMITBIOTEPHOE
TECTUPOBAHUE.




‘ LICHHOCTEM.

5. KOMIIETEHIIMHX OBYYAIOIIETI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUA JUCIIUAITJIMHbI

HucnummuHa «Xumush» uzydaercs B 1 u 2 cemectpax, obecnieunBaer (GpopMupoBaHUE
obmeii (OK 2, 4, 5) kommercHnmu Ha odTarme ¢opmupoBanus 1 Kypca, COACHCTBYeET
dbyHIaMeHTanM3auu 00pazoBanus, GOPMUPOBAHUIO MUPOBO33PCHHS U PA3BUTHUIO JIOTHYECKOTO

MBIIIJICHUS.

KoHeuHbIMu pe3ynpTaTaMd OCBOEHMsI AMCLUIUIMHBI SBIAIOTCA CcHOPMUPOBAHHbBIE
KOTHUTUBHBIEC JCCKPUIITOPBI «3HATb», «YMETb», «BIALECTh», PACIUCAHHbIC II0 OTACIbHBIM
komneTeHIMsIM. @opMupoBaHue 3TUX AECKPUNITOPOB IIPOUCXOJUT B TEYEHHUE BCETO CEMECTpa 110
JTanaM B paMKaXx Pa3IM4HOTO BHJIA 3aHITUN M CaMOCTOATENbHOM paboThI.

Pesynbraret

(KOMITETEHIINH )

OCHOBHBIE TOKA3aTEN
pe3yIbTaTOB MOJATOTOBKHU

CDOpMLI 1 MCTOJ bl KOHTPOJIA

OK 2. Opranu3oBbIBarhb
COOCTBEHHYIO
NEeSITeNIbHOCTh, BBIOUPATh
TUTIOBBIC METOMBI U
CIIOCOOBI BBINOJTHEHHUS
podecCuoHaTbHBIX
3aJ1ad, OIIEHUBATh MX

3 PEKTUBHOCTD H
KauecTBoO.

O60cHOBBIBaET BBIOOD U
MIPUMEHEHHUE METOIOB U
Croco0O0B peleHust
npodeccHoHaNIBHBIX 3a/1a4 B
obacTu pa3paboTku
TEXHOJIOTHYECKHUX
MIPOIIECCOB;

BHenrHuii KOHTPOIIb HperoaaBaTesns
3a JIeSTeIBHOCTHIO 00yYarOIIUXCS.
B3anMOKOHTPOIIb U CAMOKOHTPOJIH
ctynenToB. becena, HaOnroneHue.
Co0TBETCTBHE BBLIITOJHEHUS
WHWBUIYAIBHBIX paboT, 3a1aHui
TpeOOBaHUSM.

OK 4. Ocy1ecTBisaTh
MIOUCK U MCIIOJIb30BaHUE
UHpOpMaIuH,
HEOOX0TUMOM /17151

3P PEKTUBHOTO
BBITTOJTHEHHSI
npodecCuoHaTbHBIX
3a1ad,
poeCCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSI.

Haxonut u ucnons3yet
HH(pOpMaIUIO JIs

3¢ ($EeKTUBHOTO BBIOIHEHUS
npodeccroHaIbHbIX 33134,
npodeccruoHaNbHOTO U
JMYHOCTHOTO PAa3BUTHS.

BHemHuit KOHTpOJIb penoaaBaress
3a IeSTeNIbHOCTHIO 00yYaroIIXCsl.
B3anMOKOHTPOIL 1 CAMOKOHTPOJIb
ctynenTtoB. becena, HabmroneHue.
CoOTBETCTBHE BBIIIOJTHEHUS
WHIUBUIyaTbHBIX Pa0OT, 3aJaHUI
TpeOOBaHUSM.

OK 5. Ucnonb3oBarh
UH(POPMAITTOHHO-
KOMMYHHKAI[HOHHBIE
TEXHOJIOTHH B
npodeccuoHaIbHOM
NeSITeTbHOCTH.

JIeMOHCTpHUpYET HaBBIKU
HCIIOJIb30BaHUS
MH(OPMaIMOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTUH B
npodeccruoHanbHON
JeSITEIbHOCTH.

BHemHuii KOHTPOJIb IpenogaBaTesis
3a 1eATEbHOCTBIO 00yYaroIuXCs.
B3auMOKOHTPOJIb U CAMOKOHTPOJIb
cryaeHToB. becena, HabnoneHue.
CooTBeTcTBHE BBINOIHEHUS
MHAUBUAYAIbHBIX paboT, 3a1aHui
TpeOOBaHUSM.

JloragoB JImutpuii Uropesud, npenoaasarenab CIIO

®.1.0., yueHas CTelneHb, 3BaHUE, JIOJKHOCTb







