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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.11 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI
[Iporpamma yuaebnoi mucuuruirabl OY/l.11 Xumus siBiseTcs 4acThio IPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
49.02.01 ®PU3BNYECKASA KVJIBTVYPA (npuka3 Munnpocsemenust Poccun ot 11.11.2022 . Ne
968)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
00meo0Opa3oBaTenbHON AUCOUIUIAHBI «XUMUSD» JUIs1 NMPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmsaruin» (YTBEPXJIEHO na 3acemanuu CoBeTa 1o OIEHKE COIEPXKAHUS U KaduecTBa
MPUMEPHBIX pabodnx mporpaMmM o0meoOpa3oBaTeIbHOrO U COIMAIbHO-TYMAHUTAPHOTO IIHKJIOB
cpenrero npodeccnonampHoro oopazosanus [Iporoxon Ne6/2025 ot 18.04. 2025)

1.2. Mecto yueOHOIi IMCHUIJINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.
VYue6nas mucrumumaa OV/].11 Xumus sxogut B nukin O6meoOpa3oBaTenbHOM TOATOTOBKH.

1.3. Hean u 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOH AU CHHIIHHBI.

ConepxaHne TPOrpaMMbI  00IIE00pPA30BATENFHON JAUCHUIUINHBI «XHUMUSD HAlpaBICHO Ha
JOCTH)KEHUE CIIeTYFOIIUX LeNIeH:

- dbopMupOBaHHE CHUCTEMBl XHMHYECKHX 3HAHUH KaK Ba)KHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIFOUEBBIE ITOHSTHS,
($yHAaMEHTaIbHBIC 3aKOHBI H TEOPUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE U TIOHUMAaHUE
CYIIHOCTH JIOCTYITHBIX OOOOIIEHMII MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C
UCTOPUEHN MX Pa3BUTHUS U CTAHOBIICHUS;

- (dbopMHpOBaHUE U Pa3BUTHE MPEICTABICHUH O HAYYHBIX METOAaX MO3HAHUS BEIIECTB U
XUMHWYECKIX PEaKIWi, HEOOXOJUMBIX Ui TPUOOPETCHHsSI YMEHUH OPHEHTHUPOBATHCS B MHPE
BEIIECTB M XHMHYECKUX SBJICHUH, HMEIOIMIMX MECTO B TMpPHPOJE, B MPAKTUICCKOH U
TIOBCETHEBHOH YKU3HHU,

- pa3sBUTHE YMEHHH W CIIOCOOOB [ESTEIBHOCTH, CBS3aHHBIX C HaOIIOACHUEM W
OOBSICHEHHEM XUMHUYECKOTO SKCIIEPHUMEHTa, COONIONCHHEM TTPaBUII OE30MACHOTO O0OpaIeHHs C
BEIIECTBAMH.

3amaun QUCIUTITHHEL:

1) c(hopMHpPOBaTH TOHNMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMUYECKHUX MPOIECCOB H
SBJIICHUM B OKPYJKAaIOIEH Cpelle, a TAaKKe MX CBA3b C LEJIOCTHOW HAay4YHOM KapTUHOM MHpa U
JIPYTUMH €CTECTBCHHBIMHU HAYKAMU;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYIIBI HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB,
YpaBHEHUS] XMMUYECKHX PpEaKLUi, OOBSCHATh HMX CMBICI, HHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKUX YKCIIEPUMEHTOB,

3) c(hopMHPOBATh HABBIKU TPOBEACHUS MPOCTEUINUX XUMHUYECKHX SKCIIEPHMEHTAIBHBIX
UCCIIC/IOBAaHUN C COONIOZICHWEM TpaBuUi 0€30macHOro OOpalleHusi C BemeCTBAMH U
naboparopHbIM 000pyIOBaHUEM;

4) pa3sBUTh YMEHHS HAXOIUTh, AaHAIU3UPOBATh U HCIOIB30BaTh HH(MOPMALIUIO
XMUMHYECKOTO XapakTepa W3 pa3iIMyHbIX WH(POPMAIMOHHBIX HMCTOYHHKOB, BKIIIOYAs y4eOHYIO
JUTEpaTypy, HaydHbIC MMyOIHKAINA U HHTEPHET-PECYPCHI;

5) copMHpOBaTh YMEHHUS IPOTHO3MPOBATh IOCIEACTBHS CBOEH JESITEIBHOCTH U



XUMHYECKUX MPUPOIHBIX, OBITOBBIX U TPOU3BOACTBEHHBIX IPOIECCOB, YIUTHIBAS BO3MOXKHBIE
9KOJIOTMYECKHUE U COLIMAJIbHbIE BO3/IECHCTBUS;

6) copMHpOBaTh TOHMMAaHHE 3HAYUMOCTH JOCTH)KCHHH XHMHYECKOH HayKd W
TEXHOJIOTHH Ul pa3BUTHS COLMAIBHOM M NPOU3BOJACTBEHHOW cdep ¢ yMEHHEM NPHUBOIUTH
MIPAMEpPHI UX MPUMEHEHHS B Pa3IMYHBIX cepax KU3HH.

B pe3yabTare ocBOeHHsI Y4eOHOM AMCHUIINHBI CTYIEHT J0JIKEH 3HATH:

- 0 XMMUYECKOM COCTaBIAIOIIEH €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIU XUMHUU B IO3HAHUU
SIBJICHU MPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€ PyHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOAMMOW Ui pelIeHHs MPaKTHYECKHX 3a1ad M SKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U TIPUPOIHOM Cpere.

B pe3yibTaTe 0cBOGHHS Y4eOHON AMCHUIUINHBI CTYIEHT J0J5KEH YMETh:

- BBIABIATH XapaKTEpHbIE MPU3HAKK W B3aUMOCBS3b W3YYECHHBIX IOHSTHH, HPUMEHATH
COOTBETCTBYIOIIIME IIOHATHUS IIPU ONHUCAHUU CTPOECHHS M CBOMCTB HEOPraHHMYECKHX W
OpPraHMYeCKHUX BEIEeCTB U MX IPEBPALICHUI; BBISABIATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATHSAMU U MPEJCTaBIECHUAMU JPYTUX €CTECTBEHHOHAYYHbIX IPEIMETOB;

- HUCIOJB30BaThb HAMMEHOBAaHUS XHUMHYECKHMX COEIUHEHMHM MEXIyHapOIHOIO COH3a
TEOPETUYECKON M TPHUKIAJHON XHMHUHM M TpPUBMAIBHBIC HAa3BaHUS BAKHEHIINX BEIIECTB
(3THIIEH, aneTHieH, TIUIepuH, (eHon, popMaIbIerull, YKCyCHass KUCIIOTa, IIHIIMH, YTapHbBIN
ras, yIJIeKWCIBbId ra3, aMMHaK, TallleHass HM3BECTb, HETalleHas W3BECTb, NUTbEBas cola M
JIpYTUX), COCTAaBIATH (GOPMYJbl HEOPraHWYECKUX M OPraHWYEeCKHX BEIIECTB, YPaBHECHUS
XUMHWYECKIX PEaKUni, OOBSICHATh HX CMBICHT; IOATBEPXKIATh XapaKTEPHBIE XUMHUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIUMHU IKCIIEPUMEHTAMHU U 3aMIUCAMU YPABHEHUH XUMUYECKUX
peaximii;

- yCTaHaBIMBAaTh IMPUHAUIEKHOCTh M3YUYEHHBIX HEOPTAaHWYECKUX M OPraHMYECKUX BEIIECTB K
oIpesieIeHHBIM KJIaccaM M TpyIIaM COEIMHEHUH, XapaKTepHU30BaTh UX COCTaB U Ba)KHEHIIIME
CBOICTBa; OINpEAENsATh BHJAbI XMMHUYECKMX CBsA3€i (KOBalleHTHasl, MOHHas, MeTaJJIndeckKas,
BOJIOPO/HAsS), THUIBI KPUCTAJUIMYECKHX PEHIETOK BEIIECTB; KJIACCH(PHIMPOBATh XUMHUYECKUE
peakuuuy;

- TIPOBOJMTH PacyUeThl IO XUMHYECKUM (OpMyrnaM M ypaBHEHHMSIM XHMUYECKHX PEaKIUi C
UCIOJIb30BaHUEM (PU3MYECKUX BEIMYMH, XapaKTepPH3YIOIIMX BEIIeCTBa C KOJIMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMasbHBIE YCIOBHS) ra30B, KOMUYECTBA BEIIECTBA; HCIIOIb30BATh
CHUCTEMHbIE XHMUYECKHE 3HAHUs JJsl TPUHATUS PELIEHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYyallHsIX, CBA3aHHBIX C BEI[ECTBAMU U UX PUMEHEHHUEM

- IUIAHUPOBAaTh M BBINOIHATH XUMHUYECKHH HKCIEPUMEHT (IIPEBPALEHUS OPraHUYeCKUX
BELIECTB MpPU HarpeBaHUH, IOJNyY€HHWE JTHUJIEHA M H3yYE€HHUE €ro CBOMCTB, Ka4eCTBEHHbIE
peaKIiy Ha ajabJerH/Ibl, Kpaxmall, YKCYCHYIO KHCIIOTY; JIeHaTypamnus OCJIKOB IpU HarpeBaHHH,
[BCTHBIC PEaKIU OENKOB; MPOBOAUTH PEAKIIMA MOHHOTO OOMEHa, ONPEACISTh CPeLy BOIHBIX
pacTBOpOB, KAaYECTBEHHBIC PEaKIMH HA Cyiab(ar-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha KATHOH
aMMOHMSI; pelllaTh 3KCIIepUMEHTAIbHbIE 33a/la4d MO0 TeMaM ) B COOTBETCTBUHU C IpaBHIIaAMU
TEXHUKH O€30macHOCTH MpH OOpameHHM C BEIIECTBAMH M JIA00OPATOPHBIM 000pPYyJIOBaHHEM;
MPEJCTaB/ISITh  Pe3ylbTaTbl XMMHMYECKOTO JKCIEpUMEHTa B (opMe 3amucH YypaBHEHHI
COOTBETCTBYIOIIMX peaknuil ¥ (OpMyITHPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

- aHAM3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO, TTOJIyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoi nHpopmanuu, cetb HTEepHET U Apyrue);

- coOmrofaTh MpaBUiIa SKOJIOTHYECKH IIEJIecO00pa3sHOro IOBEIEHUS B OBITY M TPYIOBOM
JICSITEIBHOCTH B LEJISX COXPAHEHMsI CBOEr0 3I0POBbSl M OKPY’XKAIOLIEH HPUPOJHOU Cpesbl;
YYUTHIBATh OIIACHOCTbH BO3/IEHCTBUS Ha YKUBBIE OPraHU3MBbI OIIPE/IEIICHHBIX BEIIECTB, [IOHUMAs
CMBICII TIOKa3aTessl NPeIebHON JOIyCTUMON KOHIIEHTPaLUH.

B pesyibrare ocBOeHUsI Y4eOHOM AMCHUILVINHBI CTYIEHT JI0JI’KEH HMeTh HABBIKU U (MJIH)
OIBIT /IeSATEIbHOCTH:

- CHCTEMOM XHUMHYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAlOINE IOHATHS



(XMMHYECKHH 3JIEMEHT, aToM, JEKTPOHHAs 000JI09Ka aTtoma, s-, p-, d-dIeKTpOHHBIE OpOUTAITN
aTOMOB, MOH, MOJIEKY/da, BallEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTEIEHb OKHUCIICHHUS,
XMUMHYECKasi CBS3b, MOJIb, MOJIPHAs Macca, MOJSIpHBIH O0BEM, YIJICPOJHBINA CKEJET,
(yHKIIMOHAJIbHAs TPyIa, paaukai, U30Mepus, H30Mephl, TOMOJIOIMYECKHI psij, TOMOJOIH,
YIJIEBOJIOPOABI, KHCIOPOA- M a30TCOACPIKAIINE COCIMHEHHs, OWONOTHYEeCKH aKTHUBHBIC
BemiecTBa  (YIIeBOABI, JKHPBI, O€NKH), MOHOMEp, NOJIHMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS, KpUCTAJUINYeCKasl pelleTKa, TUIIbl XUMHUYECKUX PEeaKIUii
(OKHMCIUTENBHO-BOCCTAHOBUTENbHBIC, K30-U SHAOTEPMHUUYECKHE, PEaKlMd HOHHOTO OOMEHa),
pacTBOp, DJIEKTPOJIATHI, HEDIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs AMCCOLMALMS, OKHCIUTENb,
BOCCTaHOBHTEIb, CKOPOCTh XUMUYECKON PEaKI[UU, XUMUYIECKOE PaBHOBECHE), TEOPHUHU U 3aKOHBI
(Teopust XMMMYECKOTO CTpPOEHHs opraHudeckux BemectB A.M. bytnepoBa, Teopus
SNEKTPONIMTUYECKON Jucconualuu, nepuoaudeckuin 3akoH JI.M. MenneneeBa, 3akoH
COXpaHEHMST MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, (DAKTOIOTHUECKUE
CBEIICHHMSI O CBOICTBaX, COCTaBe, MOJIYYCHHH M OE30IIaCHOM HWCIIONB30BAHUN Ba)KHEHIIHX
HEOPTaHWYECKUX M OPTaHHYECKUX BEHIECTB B OBITY U MPAaKTUYECKOM JeSITETbHOCTH YEIIOBEKa,

- OCHOBHBIMH METOJIaMH HAayYHOTO MO3HAHWsS BEIIECTB M XMMHUYECKHX sIBIICHUH (HaOmroneHue,
U3MEpEHHE, KCIIEPUMEHT, MOIEITUPOBAHUE).

1.4. PCKOMeHlIyeMOC KOJIMY€CTBO YaC0B HAa 0CBOCHUE MPOrpaMMbl y'{eﬁﬂoﬁ AUCIHUIIIMHDBI?

O0beM mporpaMmsbl 72 4acoB, B TOM YHCIIE:
ayIUTOPHOUN yueOHOU Harpy3ku oOyugaromierocst 60 4acos;
CaMOCTOSITeNIEHOW padoThl oOy4arorerocs 12 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEFHOW JUCIHUAILINHBI
2.1. O6beM yueOHOH AMCHUILINHBI U BUABI y4eOHOIl padoThl

Tabnuya 1. Buowt yuebnou pabomel no nepuooam ocsoenusi OOI1 CI1O ons hopmuvl 006yuenus -
OUHASL.



Bux yae6Hoii paGoTsI ljuccerl:), Cemectp(-br)
e
KonTakTHas (aymuropHas) padora (Bcero) 60 60
B TOM YHCJIC: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - -
B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH
(eciu mpeaycMOTPEHO) B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - -
B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH
(ecu mpeayCcMOTPEHO) B B
MPaKTHYICCKAE 3aHATHS (€CIU MPEITyCMOTPEHO) 60 60
B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH
(ecnu IpeLyCMOTPEHO) B B
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 12 12
B TOM YHCIIE: - - - - - - -
B (hopMe MPaKTUYECKOH MOATOTOBKH
(ecu mpexyCMOTPEHO) ) )
YacoB Ha KOHTPOJIb: - -
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 320
9K3aMEH)
OO61mast TPYI0EeMKOCTh qac 72 72

2.2. Temaruueckuii njian u cogep:xxkanue yueonoi gucuuminasl OYJ.11 Xumus

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HAMMEHOBAHME PA3JIEJIA TUCIIUTLTMHBI Buj yuebnoii

KoJ1-Bo yacos

*
Copep:xanue pa3aeia (TeMbl) paboTni

Paszpen 1. Teopernueckne 0CHOBBI XUMHH 19

OCHOBHBIE XUMIYECKHE TOHATHSA U 3aKOHBI, CTPOCHHE aTOMOB
XHUMUYeCKHX 3ieMeHToB. [IpakTudeckas padora Nel. «OcHOBHBIC
KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI 10 YPABHEHUSIM
XUMHYECKUX PEAKLIUN»

IIp 2

XUMHYECKHH 2meMeHT. AToM. S apo aroma, H30TONBI. DIEKTPOHHAA 000109Ka. DHEPreTHIECKHE YPOBHH,
MOAYPOBHHU. ATOMHBIC OpOUTAIH, $-, P-, d- 351eMeHThL. OCOOCHHOCTH PACIIPEICIICHHS JIEKTPOHOB I10
OpOHTAIIAM B aTOMaX AJIEMEHTOB IEPBIX YETHIPEX MEPHUOIOB. DIEKTPOHHAST KOH(UTYPAIIHsI aTOMOB.
OCHOBHBIE XHUMHUIECKHE 3aKOHBI.

IIpakTiuaeckas pabora Ne2. «M3ydeHne mepuoguaecKux

v IT 2
3aKOHOMCPHOCTCH U UX B3aUMOCBA3U CO CTPOCHHUECM aTOMOB) P

[lepuomuueckas cucrema xumMudeckux emeHToB J[. . Menaeneesa. CBsA3b MepUOANIECKOTO 3aKOHA U
Ilepuonuueckoil CUCTEMbI XUMHUUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX
BEIIECTB 10 rpymniaM u nepuogam [lepuommdaeckoii cucteMbl. 3HA9CHHE IEPUOAMIECKOTO 3aKOHA U
cucTeMbl XuMU4deckux sremenToB .M. MenzeneeBa B pa3BUTHH HayKHU.

YcraHoBeHHE CBA3H MEXKIAY CTPOEHUEM aTOMOB XMMUYECKUX 2JIEMEHTOB U MEPUOANYECKIM
H3MEHEHHEM CBOMCTB XMMHUYECKHX JIEMEHTOB M MX COCIMHEHHI B COOTBETCTBHH C MOJIOKEHUEM
Tlepuonuueckoii cucreMsl. PenieHrne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUI Ha
XapaKTePU3AUI0 XUMUYECKUX IEMEHTOB « MeTamn4eckue / HeMEeTaJUTMYECKUE CBONCTBA XUMHYECKUX
9JIEMEHTOB B COOTBETCTBHH C MX DJIEKTPOHHBIM CTPOESHHUEM H MOJIOKEHHEM B IEPUOANIECKOMN CHCTEME
xuMuIeckux anemeHToB .M. MernzaeneeBa»




Crpoenne BemiecTna

7 IPApOJa XAMHYECKON CBsI3U. MHOTOOOpa3ne BEImeCTB.
[paktuaeckas pabora Ne3. «CtpoeHue BemecTBa 1 IpUpoaa
XUMHYECKOU CBA3ZM»

IIp 2

Crpoenue BemiecTBa. XUMAYECKasi CBA3b. BUIBI XMMHUIECKOH CBsI3U (KOBaJIEHTHASI HEMOJSIPHAS U
TOJIIpHAsA, HOHHAs, MEeTaIUTHIecKas). Mexanu3Mbpl 00pa3oBaHUs KOBAJICHTHON XHUMIYECKOH CBSI3H
(0OMeHHBII U JOHOPHO-aKLIEeNTOPHBIN ). BogoponHas cBsi3b. BageHTHOCTE. DIEKTPOOTPHLIATEIBHOCTD.
CreneHp oKuCIeHNs. VIOHBI: KATHOHBI K aHFOHBI.

Ipaktuaeckas pabora Ne3. «CtpoeHue BemecTBa H MPUPOAa XUMHYECKOI CBA3ZNY.

JeMoHCTpanus Mozenell KpUCTalUIMYeCKHX PeIeTOK: HOHHOM (XJIOpUI HAaTpHs), aTOMHOM (TpaduT u
anMas), MOJIGKYIIPHOH (YIIIEKUCIIBIN Ta3, HOM), METAINTHICCKOH (HATpHii, MarHui, Mmenp). Pemenne
MPaKTHYECKNUX 3aJaHUI Ha COCTaBIEHHE SIIEKTPOHHO-Tpadudeckux hopmyn amemeHToB 1—4 mepronos

Kitaccudukarus,
1 HOMEHKJIaTypa HeopraHuueckux BeniecTs. [Ipaktudeckas pabora IIp 2
Ned. «<Homenknarypa HEOpraHHYECKHUX BELIECTBY»

Knaccugukaums Heopranudeckux BerecTs. HoMeHKIIaTypa HeOpraHHYeCKHX BEIECTB (OKCUIBI,
THAPOKCHIBI, KHCITOTHI, CONK). BemmecTBa MOIEKYISIPHOTO M HEMOJIEKYIIPHOTO CTPOEHUA. ArperaTHble
cocTosiHusA BemecTBa. Kpucrammmaeckne 1 aMmopdHBIE BenecTBa. 3aKOH IOCTOSHCTBA COCTABA BEIIECTRA.
THIIBI KPHCTAIIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYIApHas, MOHHAS, METAJUIMYecKas). 3aBHCUMOCTh
CBOMCTBA BEILECTB OT TUIMA KPUCTAIUIMUECKON PEIIETKU

THIIEI XUMAYECKUX pEaKIMi | Cp | 2

Xumudeckast peakiusi. Kitaccudukaius XuMHIECKIX PEAKIIHiA B HEOPTAHUYECKON M OpraHHYeCKOH
XUMUU. 3aKOHBI COXPAaHEHU MacChl BELIECTBA, COXPAHECHHUS U IPEBPAILIECHUS] SHEPTHU MPU XUMUYIECKUX
peakiusax. OKHCIUTETHHO-BOCCTAHOBUTENLHBIE Peakny (YpaBHEHH OKHCICHHA-BOCCTAHOBIICHNUA,
CTENEHb OKUCICHUS, OKUCIUTENb U BOCCTAHOBUTEND, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH B
MIPHPOJIE, TPON3BOACTBEHHBIX MTPOLIECCAX U XKH3HEACATEIEHOCTH OPTaHM3MOB)

CKOpOCTh XMMHYECKHX peaknuil. XMMHYECKOe paBHOBECHE.
Ipaktuueckas padbora Ne5. «BinusHue pa3nnvHbIX (GakTopoB Ha IIp 2
CKOPOCTh XUMHYECKOH peaKIiu»

CKOpOCTh peaxIuy, €€ 3aBHCHMOCTB OT pa3IMYHbIX (aKTOPOB: MPHUPOJIEI pearnpyIoNX BEIIECTB,
KOHLIEHTPALUU PEarupyomux BeIeCTB, TEMIEPATYPhl U MIOIAAU PEAKIIMOHHON NOBEPXHOCTH.
TennoBbie 3 GEKTH XUMHYECKUX PEaKIHK: 5K30- H SHAOTepMHUEcKe peakuun. OOpaTHMble peakluu.
Xumuueckoe paBHOBecHe. DAKTOPBI, BIHAIONINE HA COCTOSHHE XUMHYECKOTO PABHOBECHS
(KOHIEHTpAaIMs PeareHTOB WM MPOAYKTOB pEaKIlnu, JaBieHue, remmneparypa). [lpuanumn Jle [arense

PacTBOpBI, TEOpUSI MEKTPOIUTHUECKON JUCCOLUALMN U HOHHBIN

00MeH Tip 4

PactBopbl. Buasl pacTBOPOB 10 COAEP)KaHUIO PAaCTBOPEHHOTO BellecTBa. PactBopumocts. [TonsTue o
JIICTIIEPCHBIX cucTeMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOPbI. MaccoBast oJIsl BEMIECTBA B paCTBOPE.

[onsTre o BomopoaHoMm nokasarene (pH) pacteopa. Dnexrponutudeckas auccoruanys. CHIbHbIE U
citaObIe 3JIEKTPOIUTEL, HEANICKTPOIUTHI. Peakinu HOHHOTO 0OMeHa.

Jlabopatopnas padora Nel «lIpuroroBnenne pacTBopoB» | IIp | 2

IIpuroroBneHue pacTBOPOB 3aJaHHOI MacCOBOM [0JIEl PaCTBOPEHHOI'O BELECTBA, IPOBEACHUE PEaKLUH
MOHHOTO OOMEHA, OIIPE/IIIEHHE CPEMBI PACTBOPOB BEIECTB C ITOMOIIBIO YHHBEPCAIBHOTO HHINKATOPA
(xucnas, HeHTpasbHasA, MenoYHast). 3aJaHnsA Ha COCTABIEHUE HOHHBIX peakiuii. PemeHne npakTuko-
OpPHECHTHUPOBAHHBIX PACUETHBIX 3aJJaHII HA PacTBOPBI, UCIIOJIB3yEMbIC B OBITOBOM M IPOM3BOACTBEHHOM
JIeATENbHOCTH YEI0BEKa

KonTtponsnas padora 1 | IIp ‘ 1
CrpoeHre BeniecTBa U XUMHYESCKHE peakiuu (1o paszgeny 1)

Paznen 2. Heoprannyeckas Xumus 9
Meramsl. IIp | 2

[Nonoxxenue merasmto B [leproandeckoii cucTeMe XUMHYECKUX 3JeMEHTOB. OCOOCHHOCTH CTPOCHHUS
9NIEKTPOHHEBIX 000JI0YEeK aTOMOB MeTaiioB. O6uue ¢puzndeckre cBoicTBa MeTayuioB. CIiiaBsl METAILIOB.
DNEKTPOXUMHUYECKHH PsII HAPSHKSHUH METAIOB. XMMUYECKHE CBOWCTBA BAYKHEHIIINX METAJIOB
(HaTpwuii, Kaaui, KaabIui, MATHHH, ATFOMHHHAN, ITHHK, XPOM, )KEI€30, Me/lb) U UX coequHeHwuit. Oorue
CIIOCOOBI MONTyYeHHs MeTauIoB. [IpuMeHeHre METaIUIOB B OBITY M TEXHHUKE




Hemeramisl | IIp | 2

ITonoxxenue HemetasmioB B [lepuoauueckoil cucteme xumudeckux sneMenToB [[.1. Menneneera u
0COOCHHOCTH CTPOEHUS aToMOB. PU3NYECKIE CBOMCTBA HEMETAUIOB. AJUIOTPOIIHS HEMETAUTOB (Ha
puMepe KUCIOpoaa, cepsl, pocdopa u yrrepona). XMMHUYECKHAE CBOMCTBA U IPUMEHEHUE BAYKHEHIITHX
HEMETAIUIOB (TaJIOTeHOB, CEPHL, a30Ta, ochopa, yriiepona u KpeMHHUS) U UX COCTHHCHUH (OKCUIOB,
KHCIIOPOACOAEPKAIUX KACTOT, BOJOPOIHBIX coeTnHCHMH ). [[prMeHeHIe BAXKHEHIITAX HEMETAIUIOB U UX
COETMHEHUM

XUMHUYECKHEe CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKHX BEILECTB CP 2

I'eneTnyeckas CBSI3h HEOPraHu4CCKHUX BCIICCTB, MPUHAJICKAIIUX K PA3JIMIHBIM KJIacCaM.
3aKOHOMepHOCTI/I B U3MCHCHHUH CBOICTB IPOCTHIX BEIICCTB, BOJOPOIHBIX COC}lI/IHCHPlﬁ, BBICIIIHX OKCHIOB
" TUOPOKCUIOB

JlaGopatopras padora No2 «nenTudukaiius HeOPraHuIeCKIX

IIp 2
BEIIECTBY

Pemenne skcnepUMEHTAIBHBIX 33134 10 XMMHYECKUM CBOMCTBAM METAJIJIOB U HEMETAILIOB, 110
PAacIO3HABAHMIO U TONYICHHUIO COSTNHEHIH METaNIOB M HEMETAIUIOB (B3aMMOICHCTBHE THAPOKCH 1A
AFOMIHWUS ¢ paCTBOPaMHM KHCJIOT | IIeNo9el, ). MnenTnrkanns HeopraHn4ecKiX BEIECTB C
HCIIOJIb30BaHAEM HX (DU3HKO-XMMHUYECKHAX CBONCTB, XapaKTCPHBIX KaUeCTBEHHBIX PEAKIINH.
KauecTBeHHBIC peakyn Ha Cynb(daT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KATHOHBI METAIUIOB M KaTHOH
aMMOHHUS

KontponsHas pabora Ne2 | IIp | 1

CBolicTBa HEOPTAHWYIECKUX BEIIECTB (T10 pasneny 2)

Pa3gen 3. Teoperuyeckne 0CHOBBI OPraHM4YeCKOi XUMHH 4

IIpeamer opraHuYeCcKOM XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U CP 2
3HQYEHUE B NOJlyUEHUH HOBBIX BEIIECTB U MaTepUAIOB

Teopwust ctpoenus opranndeckux coequaeHnit A.M. bByTtineposa, e€ 0CHOBHBIC MTOJOKCHHS.
CrpyxrypHBIE (hOPMYIIBI OPTaHUIECKUX BEIECTB. [ oMonorus, n3oMmepus. XuMHUIeCKas CBA3b B
OpraHUYEeCKUX COCAMHEHUSIX: KpaTHbIE CBSI3U, G- U T-CBSI3HU.

TIpencraBnenue o KraccuuKanuyu OpraHUIECKHUX BemecTB. HoMeHkIaTypa opraHmIecKux COCAMHCHU
(cucTemarnyeckas) U TpUBUATHHBIC Ha3BAHUS BAXKHEUIIINX TIPEICTABHTEINEH KIACCOB OPTaHUIECKUX
BEIECTB

[IpakTrueckas pabota Ne7. «HoMeHKIaTypa OpraHM4eCcKHX BEILIECTB IIp 2

O3HakoMIIeHHE ¢ 00pa3jaMy OPraHHYSCKUX BELUIECTB M MaTeprualaMy Ha X OCHOBE, MOJICTTHPOBAaHHUE
MOJICKYJ OPraHUYECKUX BEIIECTB, HAOMIOICHUE 1 OMMCAHUE JEMOHCTPALMOHHBIX OIBITOB 11O
MPEBPALICHUIO OPTaHHYECKIX BELIECTB IIPH HarpeBaHWH (IUIaBJICHUE, OOyIIIMBAHAE H TOPCHHE).
CocrapieHuUe MOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX ()OPMYIT OPTraHUIECKUX BEIIECCTB OTACIBHBIX
KJIACCOB, MCITOJIB3YsI UX HA3BaHUA IO CUCTEMAaTHYECKON U TPHBHAJILHOW HOMEHKIIAType (3THIIEH,
aleTUIICH, NIALEPHH, (eHo, (PopManbIeTHl, yKCyCHas KHCIIOTa, IIHITHH). PacaeTs! mpocreiimeit
(bopMynBI OpraHUYeCcKOH MOJIEKYIbI, HCXO/S U3 SIEMEHTHOTO cocTaBa (B %)

Paznen 4. YrieBonopoasl 10

IIpenensHBIE yrIIeBOJOPOHI (AJTKAHBI) IIp | 2

IIpenenbHbIE yrIeBo1OpOABI (aJIKaHBI): COCTAaB U CTPOCHHE, TOMOJIOTHIECKHAH PsiA. MeTaH H dTaH:
COCTaB, CTPOCHHE, (PU3UIECKIE N XNMUIECKHE CBOMCTBA (PEaKI[ii 3aMENCHIsI K TOPEHU:), TIOTyUCHHE U
NIpUMEHEHUE.

HenpepenpHble yrimeBogopob! (aTKSHBI, aTKAIICHBI) | Ilp | 2

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYCCKHAN P, DTHIICH U MPOIUJICH: COCTaB, CTPOCHHE,
(u3HUeCKre U XUMHYECKAE CBONCTRA (Peakilny THAPUPOBAHMUS, TAIOTCHHPOBAHHUS, THIPATAIIH,
OKHCJICHUS ¥ MOTMMEPH3AINH ) TIOTYyUCHUE U IIPUMCHCHHE.

Anxanuenst: Oyraguen-1,3 u MmeTunOyTaaneH- 1,3, XMMUYECKOe CTPOSHUE, CBOMCTBA (PeaKI[is
MTOJIMMEPU3AIIIH ), TPUMEHEHUE (VTSI CHHTE3a IPHPOIHOTO M CHHTETUYECKOTO KayTyKa U PE3UHE).

HenpenensHbIE yT1eBOAOPOIBI (ATKUHBI) | IIp | 2

AJIKMHBI: COCTaB ¥ 0COOCHHOCTH CTPOCHHUSI, TOMOJIOIHYECKHH PsAll. ALIETHIIEH: COCTaB, XUMHUYECKOE
CTpocHHUE, PU3NIECKUE U XUMUIECKUE CBOUCTRA (peakiy THAPUPOBAHHUS, FaIOTCHUPOBAHHS,
TUApaTalliy TOPEHHUSA), TTOTyUYEeHNE U IPUMEHEHNE (MCTOYHHK BEICOKOTEMIIEPATyPHOTO ITIAMEHH IS
CBapK{ U Pe3KH METAJUIOB)




ApoMaTiiaecKkue yiIeBOIOPOABI (apeHBI) | CP | 2

Benson u Tomyon: cocras, cTpoeHne, PU3HIECKHE M XUMHUYIECKHE CBOMCTBA (PEaKI[Ny rajJoreHAPOBAHUS
1 HUTPOBAHHUS), TIONy9ICHHUE 1 IPUMEHEHHE. TOKCHIHOCT apeHoB (BIUsAHNE O€H30I1a Ha OPTaHU3M
genoBeka). [ eHeTnyeckas cBA3b MEX/Ty YIIEBOIOPOAMH, IPUHAUISKAIMMH K pa3IHIHBIM KIIacCaM.
IIpuponHbie ncTouHUKH yTiieBoaopoAoB. [Ipupoanstii ra3 u monyTHble HedTaHbIE Ta3bl. HedTh 1 €€
npoucxokaenue. CrocoObl nepepadboTku HeTH: EPEroHKa, KPEKUHT (TEPMHYCCKHMA, KaTaTHTUICCKUN ),
rupornu3. [IponykThl nepepaboTku HePTH, HX IPAMEHCHHE B IIPOMBIIIITICHHOCTH

u B ObITy. KaMeHHBIN yroib U IPOIyKTHI €ro mnepepaboTku

JlaboparopHas pabora Ne3 «CBoiicTBa yIIeBOIOPOIOBY | Ip | 2

TpuBHaIbHAsI ¥ MEXKIyHapOIHAsi HOMEHKIIATypa, XUMHYECKUE CBOMCTBA, CTOCOOBI MOTYYCHUS
yrieBogopoaoB. [lonydeHue sTuiieHa 1 U3y4eHHe €ro CBOMCTB. MoaenupoBaHie MOJIEKYI U XUMUYECKUX
MIPEBPAIICHAN yIIEBOAOPOIOB (Ha IpUMEpe dTaHa, ITHIICHA, alleTUIICHA U JIP.) ¥ TAJIOTEHONIPOHU3BOIHBIX

Pa3nen 5. Kucioponoconepskaniue opraHndecKne coeJHHEHAs 14

HpelIGJH)HLIC OQHOATOMHBIC CITUPTHI.

II 2
MHoroaroMHble ciupTel. PeHOT P

[pexnenbpHBIC OMHOATOMHBIC CIUPTHI (METAHOI U 3TAHOM): CTPOCHUE, PUINUCCKUEC U XUMHUCCKHUE
CBOWCTBA (PEAKIIUH ¢ aKTHBHBIMH METaIJIaMH, TaJIOTCHOBOIOPOIaMH, TOPEHHUE), IPHMEHEHHE.
BonoponHsie cBs3u Mexay MoJeKyaaMu cCIupToB. GU3HOIOrnYecKoe AEHCTBUE METAHOA U 9TaHOJIa Ha
OpraHu3M 4eJI0OBEKa.

MHoroaToMHbIe CIIEPTHI (STHIIEHIIAKOIB U ITHIEPUH): CTPOSHNE, (PH3NIECKHE U XUMUIECKIE CBOMCTBA
(B3ammozeiicTBHE CO MIENOYHBIMI METaNIaMH, KAYECTBEHHAS PEaKIrs Ha MHOTOATOMHBIE CITHPTHI).
@HU3HOIOrNYECKOe NCUCTBHE Ha OpraHusM 4eiioBeka. [IpuMeHenre munepuHa U 3TUICHIIIMKOILA.
®enon. CTpoeHue MOJIEKyIbl, pU3HUSCKIE U XUMHYECKHEe cBolcTBa (penomna. TokcnuHocTh heHona, ero
¢usnoIorHYecKoe ACHCTBHE Ha OpraHu3M YeroBeka. [[pumenenue ¢perona

AITBACT IABT |

Ilp | 2

Aubaeruibl ¥ KeToHBI ((popMasibaeru, aneraibIeri, aleToH): CTpoeHue, GU3NICCKUE U XUMHUCCKUE
CBOMCTBA (PEAKIIIH OKUCICHNSA U BOCCTAHOBIICHH, KAYECTBEHHBIE PEAKIIHH ), TOIy9IE€HUE U IPIMEHEHNE.
OnHOOCHOBHBIE IIPEAETbHBIE KapOOHOBBIE KHCIOTHI (MypaBbHHAs U YKCYCHAs KHCIIOTHI): CTPOCHHE,
¢u3nUecKre 1 XUMUYECKHE CBOWCTRA (00IIHe CBOMCTBA KUCIIOT, peaK¥s STeprU(pHKALINN ), TOIyUICHHE U
npuMeHeHne. CTeapuHOBas U OJIEMHOBAS KHCIIOTHI KaK IPEACTABUTEIH BBICIIMX KapOOHOBBIX KHCIIOT.
MBpLia Kak CoJIi BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOLIEe I CTBHUE.

Kap6oHoBBIE KUCIIOTHL.

CraoxxHbIe 3QHpHI Up 2

CraoxxHble 3UpBI KaK TPOU3BOAHBIC KapOOHOBBIX KUCIOT. [ Maponu3 clnokHbIX 3¢upoB. JXKupwl.
I'upponus xupos. ITpumenenue ;xupoB. buosoruueckas pois XKUPOB

VYrieBoabl: cocTaB, KiacCHpUKaIKs yIIIeBOAOB (MOHO- U IUCaXapH/Ibl) IIp 2

I'mroko3a — mpocTeHni MOHOCAXapuI: 0COOCHHOCTH CTPOSHUS MOJIEKYJIbI, (PU3NICCKHE U XUMHUYECKHE
CBOIICTBA INTIOKO3HI (B3auMoieiicTBue ¢ ruapokcunom meau (1I), okucinenne aMMUaqIHBIM PaCTBOPOM
okcua cepedpa (1), BoccraHoBieHUE, OpOKEHUE ITTFOKO3bI), HAXOXK/ICHUE B IPUPOJIE, IPUMCHEHUE
[JTFOKO3bI, OMOIOrHYECKas POJib B )KU3HEASITEILHOCTH Oprann3Ma uenoBeka. Gorocunres. @pykros3a kak
HU30MEp TIFOKO3EI.

Caxaposa — IpeACTaBUTENb TUCAXapUIOB, THAPOIIN3 Caxapo3bl, HAXOXKACHHUCE B IIPUPOJIC U IPUMCHCHHUE.

Tommcaxapusl | Cp | 2

[Monmcaxapuasl: KpaxMaJi U HEJUTI0N03a Kak IpUpoaHbIe momnMepsl. CTpoeHne Kpaxmasia U IeUTIONI03H!,
¢dusnUeckrne 1 XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOIH3, KayeCTBEHHAsE PEAKIUS C HOIOM)




[pakrudeckas pabora Ne8. «HomeHKIaTypa KUCIOPOIOCOACPIKAILIIX

< IIp 2
OpraHWYeCKHX COCANHECHUI

TpuBranbHas 1 MEXKIyHAPOAHAS HOMEHKIIATypa, XUMHYECKHE CBOHCTBA, CIIOCOOBI MOTy9YeHUs CIIUPTOB 1
(eHooB, KapOOHOBEIX KUCIIOT H 3QHUPOB, allbAerua0B U KeToHOB. CocTaBlieHHE CXeM peakuil (B TOM
9HCIIC 10 TPEATIOKEHHBIM LEMOYKaM IIPEBPAICHH ), XapaKTePU3YIONMX XUMHYCCKHE CBOHCTBA
KHCIIOPOAOCOAEPXKAIIUX OPraHMYECKUX COCANHEHHI

IMpakTuaeckas padora Ne9. «Xumudeckue u GU3NIECKUE CBOWCTBA

IT 2
KHCJIOPOAOCOAEPKAIIUX OPTAaHUYECKUX COSIUHEHUM P

[IpoBenenune, HAOMIONECHYE U OTMHCAHNE IEMOHCTPAIMOHHBIX OIMBITOB: TOPEHAE CITUPTOB, KA9€CTBEHHEIS
peaKmMu OJHOATOMHBIX CITHPTOB (OKUCICHHUE 3TaHona okcuaoM Meau (11)), MHOroaTOMHBIX CIIPTOB
(B3aumoyeiicTBre muiepuna ¢ ruapokcuaoM menu (1)), anpaeruioB (OKMUCICHHE aMMHAAYHBIM
pactBopoMm okcuna cepedpa(l) m runpoxcumom menu (1), B3ammoneiicTBre kpaxmaia ¢ HOIOM), U3YHICHHE
CBOICTB pacTBOpa yKCyCHOM KHCIIOTBI

Pa3nen 6. A3oTconepikaniue opraHuiecKne coeJUHEHUs 4

AMWUHEL
AMMHOKUCIIOTBL. IIp 2
benku

AMUHBI: METHIIAMUH — IPOCTEHINHNI TPEACTaBUTENb aMHHOB: COCTaB, XUMHIECKOE CTPOCHHE,
¢u3nIecKre 1 XUMUYECKHE CBOMCTRA, HAXOXK/ICHHUE B TIPUPOJIC.

AMUHOKHCITOTHI Kak aM(OTepHBIE OpraHudecKue coequHeHus. U3ndecKue U XUMUIECKUE CBOIICTBA
aMHHOKHCIIOT (Ha IpUMepe MHIKUHA). bronorndyeckoe 3Ha4eHNEe aMIHOKHCIIOT. [lenTuapt.

Benku kax mpupomHbie monumepsl. [lepBudHast, BTOpUdHas H TPETHYHAS CTPYKTypa OCIIKOB.
XUMHIYECKIE CBOMCTBaA OCITKOB: THAPOJIH3, ACHATYpallHs, KAYeCTBCHHBIE peaKUH Ha OeITKH

IIpaxTrueckas pabora Nel0. «CBoiicTBa a30TOCOmEPIKAINX

N IIp 2
OpraHMYeCKHX COCAMHEHUID

dusHdecKkre 1 XUMUIECKHE CBOMCTBa aMHHOB (PEaKIIUU C KHCIOTaMH M TOPEHUA) ¥ aMHHOKHCIIOT (Ha
npuMepe mIunuHa). HabmoneHne u onvcaHue AEMOHCTPAI[HOHHBIX OIBITOB: JICHATYPALHs OCIIKOB IIpH
HarpeBaHUM, IIBETHBIC PEAKIINK OCIIKOB

Pasnes 7. BoicokoMosIeKy/IsipHbIe COeIMHEHUS 4

Ipaktuaeckas pabora Nell. «Cunres, ananus u Kiaccuukaus N )
BBICOKOMOJICKYJIIPHBIX COCIIMHCHUN P

OCHOBHBIE TTOHATHS XUMHH BBICOKOMOJIEKYIIPHBIX COCTUHEHUH: MOHOMED, IIOIUMED, CTPYKTYPHOE
3BEHO, CTEIICHb MOJIMMEPH3aIlii, CPEIHAA MONEKyIsApHas Macca. OCHOBHBIE METOBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCIMHEHUN — TIOJIMMEPHU3ALTHS U TTOJIMKOH ACHCaIIHAL.

O3HakoMJIeHHE ¢ 00pa3aMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KayIyKOB:
IUIACTMACCHI (IIONHATHIICH, TIOJIAIPOIIIIICH, TIOJIMBUHUIIXJIOPUI, TIOJIUCTUPOIT); HATypaIbHBINA 1
CHHTETHYECKHE KaydyKH (OyTaareHOBBIN, XJIOPOIIPEHOBEIN W M30NPEHOBEIN); BOJOKHA (HaTypallbHbIE
(XJIOTIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (AI[ETaTHOE BOJIOKHO, BHCK0O3a), CHHTETHYECKHE (KallpoOH H
JTaBCaH)

KonTponsnast pabota Ne3 | IIp | 2

CTpyKTypa 1 CBOICTBA OpraHUYECKHX BEIIECTB (110 pasznenam 3-7)

Paznen 8. Xumus B ObITY H NPOU3BOACTBEHHOM 1eATEIbHOCTH
YyeJ10BeKa

XHUMHUYECKHE TEXHOIOTHHA
B IIOBCEIHEBHOM IIp 2
U TIpoeCCHOHATLHON JACATEIHbHOCTH YEIOBEKa

[paBuia 3KOJIOrHUECKH HEIeCO00Pa3HOTO MOBEACHUS B OBITY H TPYIOBOI IEATEIBHOCTH B HEJIIX
COXpaHEHHs CBOETO 3J0POBbs U OKPYKAKOLIEH MPUPOJHOH CPEMIBI, ONACHOCTh BO3IEHCTBUS HA XKUBBIE
OpraHU3MbI OPraHNIECKHX BEIIECTB OTICIBHBIX KIacCcOB (YIIIEBOAOPOIB!, CITUPTHI, (PEHOIBI,
XJIOPOpTraHWUYECKHE TIPON3BOIHBIC, ABIACTHUABI H Ap.), TOKA3aTeNb MPEISIbHO IOy CTHMON
KOHI[EHTPALUU 1 €T0 UCIIOIb30BaHUE.




XHUMHUYECKHE TEXHOIOT T
B IIOBCEIHEBHOH CP 2
U Ipo(heCCHOHATFHON JeATEIPHOCTH YEIOBEKa

Ponps xuMuu B 00ecrieqeHnN SKOIIOTHIECKOH, YHEPTETUIECKON 1 MUAIIEBOH 0€301acHOCTH, pa3BUTHHI
MEIUITIHBI, CO3aHNN HOBBIX MaTepHaJIOB (B 3aBHCHMOCTH OT BHJIA MPO(ECCHOHANBHON eATENbHOCTH),
HOBBIX IICTOYHUKOB SHEPTHH (AIBTEpPHATHBHBIC HCTOYHUKN dHEPTuH ). [[oHATHE 0 HayIHBIX METOAAX
MO3HAHMUS BELIECTB M XMMUYECKUX peakuuil. [IpeacraieHus 00 0OMIX HayYHbBIX IPUHIIUITAX
MIPOMBIIIUIEHHOTO TIOTyYeHHs BaXKHEHIINX BENIECTB (Ha MpUMepax MPOU3BOICTBA aMMHUaKa, CEpPHON
KHCJIOTHI, METAHOJIA).

[Mpakrudeckas pabora Nel2. «[IpumeHeHnE XHMUYIECKHUX BEIIECTB U
TEXHOJIOTHH C y4eToM Oyaymer npodecCuoHaIbHOM NeITEIbHOCTI.
Pemenne keiic-3agad 1o TeMaM: MHAIMIEBBIE IPOLYKTHI, OCHOBBI PALIMOHAIBHOTO MUTAHUS, BAYKHEHIIIHE
CTPOUTENBHBIE M KOHCTPYKIIMOHHBIE MaTepHaIIbl, CETbCKOX03AHCTBEHHOE TIPON3BOJICTBO, KPACKHU, CTEKJIO,
KepaMHKa, MaTepHUabl AT IEKTPOHUKH, HAHOMATEPHabl, TEKCTIIIBHbBIE BOIOKHA, HUCTOYHUKH YHEPTHH,
OpraHHYeCcKUe U MHHEPAJIbHBIC yIOOPEHHs, JIEKAPCTBCHHBIC M KOCMETHUCCKHIE Tpenaparkl, ObITOBas
XUMHL, MaT€PHAIIBl U3 UCKYCCTBEHHBIX ¥ CHHTETHUECKUX BOJIOKOH.

IIp 2

IIpomexyTouHas aTTecTalus M0 IUCLUIIIUHE
(mn¢depeHnpoBaHHBIH 3a4€eT)

* - Jlex — nexyuu,; Ilp — npakmuueckue 3ansmus,; CP — camocmosmenvuas paboma; JIP —
nabopamopmsie pabomul.

IIp 2

3. YCJOBUA PEAIM3ALINUA ITPOTI'PAMMBI IUCIIUITJINHBI
3.1. TpeboBaHHsI K MUHMMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecnedeHUI0

Jlis peanu3anuy nporpaMMbl y4eOHOH AUCHUILINHBI IPEyCMOTPEHEI CIIeHUaIbHBIE TOMELICHNUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOH 00pa30BaTeIbHON IPOrpaMMBbI CIIEHUAITEHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecnederue OUCYUNIUHDBL

Tun aynuropun OcHalenne ayiuTopuu
CneunaausupoBaHnHoe yuedHoe o6opyaosanue, [10 u marepuanbi
AJIS1 OCBOEHHS THCUMILIHHBI (IPH HEO0X0AUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCMOYHUKLL:

1. Epemun B.B., Kysemenko H.E., Tepenun B.U., Ipo3nos A.A., Jlyaun B.B. Xumus. 10-i
Kjacc. YrryOn€HHbIM ypoBeHb : Y4eOHHMK. - MockBa: AO "UzmarenbctBo "[IpocBemenue",
2023. - 448 c. - Tekcr : snekrponnsni. - URL: https://znanium.com/catalog/document?
2. I'abpuensn O.C., Octpoymos WN.I., CranxoB C.A. Xumus. 11-if knacc. ba3oblit ypoBeHb :
VYaebuuk. - Mocka: AO "UspareasctBo "IlpocBemenme"”, 2024. - 128 c. - Teker
snekTpoHHbIH. - URL: https://znanium.ru/catalog/document?id=447143

ﬂOﬂOﬂHumeﬂbele UCMIOYHUKU.

3. HoBokmranosa A. JI. Opranunueckas xumus. TecTsl : yaeOHOe mocobue s crmo. - Mocksa:
IOpaiit, 2024. - 41 ¢ - Tekct : anexrponHsiid. - URL: https://urait.ru/bcode/543972

4. I'muuaxa H. JI., ITonkoB B. A., babkos A. B., Hecteposa O. B. O6mas xumust. [Ipaktuxym :
yaebHoe mocobue mis cro. - Mocksa: FOpaiit, 2024. - 248 ¢ - Tekct : snextponHsiid. - URL:
https://urait.ru/bcode/537142

Pecprbl unqbopmauuoyno—meﬂekommyﬂukauuounoﬁ cemu «HHmepHem».'

1. 9BC PY/IH u croponnue 3bC, k KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- OBC «Academia-library» https://academia-moscow.ru/




- OBC Znanium https://znanium.ru
- DnexTponHo-6ubmmoreunas cucrema PYJIH — OBC PY]IH http://mega.rudn.ru/MegaPro/Web

- O6pasosarenbras mwardgopma KOpaiit https://urait.ru

2. ba3bl TaHHBIX W IOUCKOBBIE CHCTEMBI:

- YueOnsrit mopran uacTUTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuanst 015 06y4aArOUUXCS

dopmupoBaHUe coepKaHNUs yIeOHOH TUCIUIIIMHBI OCYIIECTBIISIICS HA OCHOBE CJIEIYFOITIX
MPUHIUIIOB:

- y4eT BO3PACTHBIX OCOOEHHOCTEN 00yJaronIuXcs,

- IPaKTUYECKasi HANIPABICHHOCTh O0y4eHUS;

- nupdepeHIMPOBaHHBIN U UHIAUBUAYATbHBIN MTOIXO

- (opmupoBanHme 3HAHU, KOTOpBIe oOecnedaT 00yHIaroIUMCs KOJUIePKa YCIICHTHYIO aJalTallUuio
K TIpO(ECCHOHAIBHON JeSITeTbHOCTH.

CamocrosTenpHas paboTa CTYJICHTa SBISIETCS KIIFOYEBOH COCTABISIONIEN yueOHOro mporecca,
KoTOpasi onpezenser GopMUPOBaHUE HABBIKOB, YMEHUN U 3HAHWM, IPUEMOB ITO3HABATEIbHON
JEeSITETbHOCTH M 00ecreuynBaeT HHTEPEC K TBOPYECKO pabore.

[TpaBHIBHO CIUTAHUPOBAHHAS M OPTaHU30BAaHHAS CAMOCTOSTEIbHASI paboTa CTyIeHTOB
MO3BOJISIET:

-czenath 00pa3oBaTeIbHBIN Mporece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/JaHUIO0 HHTEepeca K N30paHHOH MPo(ecCHu U OBIAJCHUIO €€ 0COOEHHOCTIMH,
-MPUOOIIUTE CTYACHTA K TBOPYECKOH eI TETBbHOCTH;

-TIPOBOJIUTH B JKU3HB TUPPEPEeHIIMPOBAHHBINA MOIX0 K O0yUSHHIO.

IIpu opranusanuy caMoCTOATEIbHON pabOThI CTY/IEHTOB B Ka4€CTBE METON0JIOTUYECKON
OCHOBBI JIOJDKCH NMPUMEHSATHCS JISATENbHBINA MOIX0/, KOoTJa 00ydeHe OpUEHTHPOBAHO Ha
(opMHpOBaHUE YMEHHI pemaTh HE TOJIBKO THIIOBEIE, HO U HETHIIOBBIE 3aJja4H, KOT/Ja CTYIEHT
JIOJDKEH MPOSIBUTH TBOPYECKYIO aKTUBHOCTD, MHUIIMATUBY, 3HAHHSI, YMEHHUS M HABBIKH,
MOJYYECHHBIE TIPH U3YYEeHUN KOHKPETHOW JUCLUTUIMHEI.

Y4eOHO-MeTOqMYECKUE MaTepHaITbl JUTSI CAMOCTOSTEIBHOMN paboThl 00yYaOIIIXCs
Pa3MeImarTcsi B COOTBETCTBUU C JICHCTBYIOIIUM MOPSIIKOM Ha CTPAHUIE TUCITUILTHHBI Ha
YaebHOM mopTaie.

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJIB U OLICHKA pEe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIIACTCA MPEIIOAaBaTCIEM B
nponecce NpoOBECACHUA MPAKTHICCKUX SaHﬂTHﬁ, TECTUPOBAaHU?, 4 TAKKE BbIIIOJIHCHU A
O6y‘{aIOHII/IMI/IC}I HHAUBUYAJIbHBIX BaI[aHHfI.

Tabnuya 4. Konmpons u oyenka pe3ynomamos 0C80eHUs OUCYUNTUHBL

PesyabraTnl 00yueHust ®opMBbI U METOABI KOHTPOJISA M OLIEHKHU
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHNS) pe3yJbTaToB 00y4eHust




3HaHUA:

- 0 XUMHWYECKOM COCTaBIIAIONICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIH
XUMUU B TIO3HAHUU SIBICHUH TPHUPOJIBI, B
(hOpMHUPOBAHNN MBIIIJICHUS U KYJIBTYPbI
JTUYHOCTH, €€ PYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOIMMOM /ISl PEIICHUS TPAKTUIECKIX
3a7a4 U SKOJIOTHYECKHA 000CHOBAHHOTO
OTHOIICHUS K CBOEMY 370POBBIO U MIPUPOTHON
cpere.

Amnanns " OIICHKA BBITIOTHCHUS
WHIUBUAYATbHBIX 3aJaHUN, PACIETHBIX PadoT,
OMpocC, TEMAaTUIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpakTUYeCKUEe 3aHSATHS,

JIOMAIlTHHE paboTsl, KOMITBIOTEPHOE
TECTUPOBAHUE, B3auMokoHTpOIIb Hu
CaMOKOHTpOIb  CcTyaeHTOB. Ilomnora wm
T'PaMOTHOCTDb IIOATOTOBJICHHBIX JOKIIaao0B,

COOOIIIeHNH, TIPe3eHTAIHHA.

YmMmenus:

- BBIABILATH XapaKTepHbIE IPU3HAKU U
B3aMMOCBSI3b U3yYEHHBIX [IOHATUH, IPUMEHATD
COOTBETCTBYIOIIME MTOHATHS IIPU ONUCAHUU
CTPOECHMS U CBOMCTB HEOPTAHUYECKUX U
OpraHUYEeCKHUX BEILECTB U UX IPEBPAILECHUN;
BBIABIIATH B3aMMOCBSA3b XMMUYECKUX 3HAHUU C
MOHATHAMU U NPEACTABICHUAMU APYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- UCIIOJIb30BaTh HAUMEHOBAHUSA XUMUYECKUX
COEAMHEHUN MEKIyHAPOAHOIO COK3a
TEOPETUUECKOU U MPUKIIAJTHOW XUMUU U
TpUBHAJIbHBIC HA3BAHUS BAXKHEHIIINX BEILIECTB
(9TMIIEH, aleTUIIeH, TIIMIEPUH, EeHol,
(dopmanbaeru, yKCycHasi KHCIIOTa, TIINIUH,
yrapHbIU ra3, yIJIEKACIBIN ra3, aMMHUAK,
raimeHasl U3BeCThb, HEralleHasl U3BeCTb,
MUTBEBAs COJ]a U JIPYTHX), COCTABIISATh
(OpMyJIIBI HEOPTAHUIECKUX M OPraHMYECKUX
BEIL[ECTB, YPABHEHUS XUMUYECKUX PEAKLIUM,
OOBSCHATH MX CMBICIT; TOATBEPIKIATh
XapaKTepHbIE XMMUYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aIUCSIMH YPAaBHEHUM XMUMHWYECKUX PEaKLHN;

- YCTaHABIIMBATh PUHAIICKHOCTD H3Y4EHHBIX
HEOPraHUYECKUX M OPraHU4ECKUX BEIECTB K
OIpEIEICHHBIM KJIacCaM U IpyInaM
COCIMHEHUN, XapaKTePU30BATh UX COCTAB U

HabGmropnenne, KOHTpONIb TIperojaBaTeNis 3a
NESITENIBHOCTRI0  OOyYaroIIMUXCsl, AaHaJH3 |
OIlCHKAa ONTUMAJbHOCTH METO/a pPEeIICHHs
3ama4, Oecena, ompoc, MPaKTUISCKUE 3aHSATHUS,
JIOMAIITHHAE paboTHI, KOMITBIOTEPHOE
TECTHPOBAHUE




IIpakTryecknii ONbIT: HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a

- CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas NCSITeIbHOCTRI0  OOYyYAIONIUXCS, AaHAJU3 |
BKIIFOHACT. OCHOBOIIOJIATarOIIUEC IMOHATHUSA OIICHKa OITUMAaJIbHOCTH METOoHda pemeHI/m
(XMMUYECKUN SJIEMEHT, aTOM, IEKTPOHHAS 3a71a4, BBITIOJTHEHUE Hu 3alnTa
obomouka aroma, s-, p-, d-3JIeKTPOHHBIC WHMBUYaIbHBIX 3aJaHUMH.

opOuTanu aToMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIIEHOCTD,
CTEINeHb OKHUCIICHUS, XUMUIECKasl CBA3b, MOJIb,
MOJISIpHAs. Macca, MOJISIPHBINA 00beM,
YIIEPOIHBIN CKeleT, (pyHKIIHOHAIbHAS TPyIIa,
panuKai, H30MepHs, H30MEpHI,
TOMOJIOTHYECKHUH Psijl, TOMOJIOTH,
YIJIEBOJOPO/IBI, KUCIOPO/- M A30TCOEPIKALIHE
COCIMHEHUS, OMOIOTHUECKU aKTHBHBIC
BemecTBa (yIIeBObl, JKHPBI, OEITKH), MOHOMED,
MOJIMMeEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC COCIMHEHHUS,
KpHUCTaJUTMIECKast PemIeTKa, TUITbl XHMHYCCKUX
peaknuii (OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIE,
9K30-1 SHJIOTEPMUYECKHE, PEAKIIUU MOHHOTO
0o0OMeHa), pacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, SJCKTPOITUTHIECKAS
JMCCOLMANNs, OKUCIUTENb, BOCCTAHOBHTEIIb,
CKOPOCTHh XUMHYECKON PEAKIINU, XUMUIECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OpPraHHISCKUX
BeniectB A.M. Bytneposa, Teopust
SICKTPONUTHICCKON JINCCONUAITHH

5. KOMIIETEHIIUA OBYYAIOHEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUSA JNCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

Iud Pe3yabrarsl (KOMIeTEHHH)
P OcHoBHBIE IIOKA3aTe/IH Pe3yJIbTAaTOB NOATOTOBKH

OK 01 Boi0uparp cnoco0bl penrenus 3a1a4 npogeccHoHAIbHOI AesiTeJIbHOCTH
’ NPUMEHUTEJIBHO K PA3JIHYHBIM KOHTEKCTAM;

3HaTh:

aKTyaJIbHBIN NPO(ECCHOHAIBHBINA M COMAIBHBIH KOHTEKCT, B KOTOPOM IPUXOJHUTCS paboTaTh U KUTh;
OCHOBHBIC UCTOYHUKH WH(OPMALIUU U PECYPCHI IS PEIICHUs 3aa9 ¥ pooaeM B podhecCHOHAIEHOM 1/
WJIM COIUAIIbHOM KOHTEKCTE; aJITOPUTMBI, METOIbI BHIIIOIHEHHS PaboT B IPO(PECCHOHATBHON U CMEXHBIX
o0nacTsixX; CTPYKTypy IJIaHa Ul pPeIlieHHs 3a1a4; MOPsIIOK OLIEHKH Pe3yIETaToB NpogecCHOHaIbHOM
JACATCIIBHOCTHU

YMeTh:

pacmo3HaBaTh 3a/1a4y U/WiaH mpodiieMy B MpodhecCHOHATEHOM H/UJIH COLIMAIbHOM KOHTEKCTE;
aHaJIM3UPOBATh U BBIJEIATH €€ COCTABHBIC YAaCTH; OIPEACIIATE dTAIlbl PELICHHS 3a]]a4H; BBIABIATH U

3¢ PEKTUBHO UCKATh HH(POPMAIIHUEO, HEOOXOMUMYFO [UTS PEIICHHS; COCTABUTH IJIaH JICHCTBUS;
OTIPEICITUTh HEOOXOIMMBIE PECYPCHI; BIAACTh aKTyaIbHBIMH METOJaMH PabOoThl B TPO(ECCHOHATBLHON U
CMEXKHBIX chepax; peann30BaTh COCTABICHHBIH IJIaH; OLICHUBAThH PE3YJIBTAT U MOCIIEACTBUS CBOUX
JIEHCTBHH (CAaMOCTOATEIIBHO HITH C TOMOIIIBIO HACTABHUKA)

CopneiicTBOBATH COXPAHEHHMIO OKPYKAIOLLEH cpe/ibl, pecypcochepe:KeHHIo,
OK 07. NPUMEHATH 3HAHUS 00 U3MEHEHUH KJIMMATa, IPUHLIHIIBI 0epeKINBOro
NPOU3BO/CTBA, 3 PeKTHBHO /1eliCTBOBATH B Ype3BbIYAHHbIX CUTYALIUX;




3Hars:

MIpaBHJIa HKOJIOTHYECKOI Oe30MMacHOCTH MPH BeICHHH MPO(EeCcCHOHATBHOM NeATeNbHOCTH;
OCHOBHBIE PECYPCHL, 3a/IcHCTBOBAHHBIE B IPO(PECCHOHATBHOI JEeATEIIbHOCTH;

myTH obecreueHus pecypcocOepexeHns

Ymers:

co0Ir01aTh HOPMBI SKOJIOTHYECKOM OE30MMacCHOCTH;

OTIPEICIISITh HAIIPABICHHS PecypcocOepexkeHus B paMKax MpodecCHOHATBHOM EATEIbHOCTH IO
CIEIHATBHOCTH

Hcnonp30BaTh coBpeMeHHbIE CPEACTBA MOUCKA, AHAIN32 H HHTEPIPeTALNI
OK 02. HHpOpMALHM U HHPOPMAIITHOHHbIE TEXHOJIOTHH /151 BHINOJHEHHU 3a1a4
npogeccuoHAIbHOU AeATeJIbHOCTH;

3Hars:
HOMEHKJIaTypy WH()OPMAITHOHHBIX HCTOYHUKOB, TPUMEHAEMBIX B IPO(GECCHOHATbHON AEATENBHOCTH;
MIPHEMBI CTPYKTypHpOBaHu: HHpopMannun; opMar opopMIIEHHUS pe3yabTaToOB OUCKA HH(OPMAITHH

YMerTs:
HOMEHKJIATypa HH(POPMAIIMOHHBIX HCTOYHHKOB, IIPUMEHSIEMBIX B MTPO(ECCHOHANLHOM NEATEIbHOCTH;
MPUEMBI CTPYKTypUpOBaHus wHpopMaiinu; GopMar opopMIICHHUS PE3yaBTATOB MTOUCKA WH(OPMAITHH

Bnangers:

HaBBIKAMH TIOTy4YeHU HHOOPMAIH W3 ICTOTHUKOB PA3HEBIX THUIIOB, CAMOCTOSTEIIEHO OCYIIECTBISITE
MTOKMCK, AHAJTH3, CACTEMATH3AIHIO U HHTEPIIPETAIHIO HH(DOPMAITNN pa3THIHBIX BUIOB U HopM
MpPECTaBIICHHUS;

CO3/1aBaTh TEKCThI B PA3IMIHBIX (popMaTax ¢ ydeToM Ha3HaYCHUsI HH()OPMAIIUH | 1IEICBOI ayIuTOPHH,
BBIOMpAst ONTHMAJIBHYIO (OPMY TIPEACTABICHHS U BU3yaTU3allHH;

OIICHUBATH IOCTOBEPHOCTD, JIESTHTUMHOCTh WH(OPMAIHH, €€ COOTBETCTBHE IPABOBBIM H MOPAIHHO-
TUYECKUM HOpMaMm;

HCITONIB30BATh CPEICTBA MH()OPMATHOHHBIX H KOMMYHHKAITMOHHBIX TEXHOJIIOTHI B PEIICHAH
KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX H OPraHU3aI[MOHHBIX 33134 C COOI0IeHHEeM TPeOOBaHMH
HPrOHOMHKH, TEXHUKH OE30MMaCHOCTH, TUTHECHBI, PECYPCOCOEPEKEHHUs, PABOBBIX U ITHUCCKUX HOPM,
HOPM HH(pOPMAITMOHHON OE30MMaCHOCTH;

BJIaJICTh HABBIKAMH PACTIO3HABAHUS U 3AIUTHI HH(POpMAIIHK, HH(POPMAITHOHHOM 0€30MaCHOCTH
JIMYHOCTH;

OK 04. |3q)q)eKTm;Ho B3aMMOJICHCTBOBATD U PadoTaTh B KOJLIEKTHBE H KOMaH/IE;

VYmerTs:
OpraHU30BEIBATh PAbOTY KOJICKTHBA M KOMAaH/Ibl; B3AUMOJICHCTBOBATH C KOJUIErAMHU, PYKOBOJCTBOM,
KIIMEHTAMH B XOI€ PO ECCHOHATBHON NEATEIHFHOCTH




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
o0y4yaroummxcsi mo AucuuIuinue « XuMus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



