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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYII1.12 Xumus
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yue6rOM aucrumummabl OYIL. 12 Xumust sBIsieTcs 9acThio IPOTPAMMBI ITOJITOTOBKH
CIEIUANIMCTOB CpeHero 3BeHa B coorBeTcTBUU ¢ DI'OC "

[Iporpamma y4eOHON TUCIMILTNHBI pa3paboTana Ha ocHOBe «IIpumepHoii pabodel mporpaMMbl
o0meo0Opa3oBaTenbHON AUCHUIUIMHBL «XUMUsD» IS NMPO(EecCHOHANBHBIX 00pa30BaTENbHBIX
opranmzaruiny (YTBEPX/IEHO na 3acemanuu CoBeTa 1o OIEHKE CONEpIKaHUS U KauecTBa
MPUMEPHBIX pabovnX MporpaMmM o0IIe00pa30BaTeIbHOIO H CONMAIbHO-TYMaHUTAPHOTO ITUKIOB
cpennero npogdeccuonampHOro oopasosanus IIporokon Nel4 or 30.11.2022)

1.2. MecTo y4yeOHOM AMCHUILIMHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.
VYuaeonas gucuummnHa OYIL. 12 Xumus sxomut B 1iukin O0meoOpa3oBaTeIbHON MOATOTOBKH.

1.3. Heau u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHS Y4eOHOM AUCHMIIUHBI.

[lemn pgucrumuinHBL:  (GOPMHUPOBAHHWE Yy CTYACHTOB IIPEACTABICHUS O XHUMHUYECKOM
COCTaBJIAIOLIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MHMpa KaK OCHOBBI IPHUHSTHUS PEIICHHUN B
YKU3HEHHBIX U IIPOU3BOJCTBEHHBIX CUTYallHsAX, OTBETCTBEHHOI'O IIOBEIEHHUS B IPHUPOIHON cpejie.
3ajaun QUCIHUILINHEL:

- cdopMupOBaTh MOHHMAaHHE 3aKOHOMEPHOCTEH IPOTEKAHHs XHMUYECKHX IIPOIECCOB U
ABIICHUM B OKpYXKAIOIIEW cpele, LEJOCTHOM HaydyHOM KapTUHBI MHpa, B3aUMOCBS3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

- pa3BUTh YMEHHs COCTaBIATH (POPMYIBI HEOPraHWYECKHMX M OPTaHWYECKHX BEIIECTB,
YpaBHEHHUS XHMHYECKHX pEaKIWd, OOBACHATh HMX CMBICI, WHTEPIPETHPOBATH PE3YIIbTATHI
XUMHYECKHX HKCIIEPUMEHTOB;

- chopMupoBaTh HaBBIKM IIPOBEINCHHSI MPOCTEHINUX XMMHUYECKUX OSKCIIEPHMEHTAJIbHBIX
UCCIIEIOBAaHUIA C COONIOZICHWEM NpaBHU OE30ImacHOr0 OOpalieHusi C BEIIeCTBAMH U
nabopaTopHbBIM 000pyIOBaHHEM;

- Pa3BUTh YMEHHUS HCHONB30BaTh HH(POPMAIUIO XHUMHYECKOTO XapaKTepa W3 Ppa3IHdHBIX
HCTOYHHKOB;

- chopMHpOBaTh YMEHUs MPOTHO3UPOBATH IOCIEICTBUSA CBOECH AEATEIBHOCTH M XUMUYECKUX
MPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MTPOIECCOB;

- cpopMHpOBaTH MOHUMAHUE 3HAYUMOCTH AOCTHKEHUM XMMHYECKON HAyKU U TEXHOJIOTHH JUIs
Pa3BUTHSI COLMAIBHON U IPOU3BOACTBEHHOM cep.

OOmrre pe3ynbTaThl OCBOCHUS AUCHUILUINHBI (JIMYHOCTHBIE M METAPEMETHBIEC PE3YIIBTATHI):

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEIEICHHIO;

-OBJIaJICHUE HAaBBIKAMU y4eOHO-HCCIIEI0BATEIbCKOM, TPOESKTHOW U COLMAIBHON I TETbHOCTH;
B uacTtu TpynoBoro BocluTaHUs:

- TOTOBHOCTH K TPYAY, OCO3HaHHE IICHHOCTH MacTepPCTBa, TPYIOI00He;

- TOTOBHOCTb K aKTHUBHOM JI€ATEIbHOCTU TEXHOJOTWYECKONW W COLMAJIbHOM HaIlpaBIIEHHOCTH,
CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHHPOBATH W CAMOCTOATENBHO  BBIMIOJMHATH — TaKylO
JIeSATEITbHOCTD;

- HUHTEpEC K Pa3IIMIHbIM cepam npodecCHOoHATBHOMN e TeIbHOCTH,

B o0nacTé HEHHOCTH HAyYHOTO MTO3HAHMS:

- ¢()OpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS



HayKd ¥ OOIIECTBEHHOHM INPAaKTHKH, OCHOBAHHOTO HA IHANIOTE KYIBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOErO MECTAa B MOJIUKYJIBTYPHOM MUPE;

- COBEpILEHCTBOBAHHME SA3BIKOBOM M YUTATEIbCKOW KYyJBTYpbl KaK CpPEICTBA B3aMMOJEUCTBUS
MEK/Ty JIOAbMH U TIO3HAHUS MUPA;

- OCO3HAaHHME IIEHHOCTH HAyYHOW JEATEIbHOCTHU, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO H
HCCIIEA0BATEIBCKYIO JIeATeTbHOCTh HHINBHUIAYaIbHO U B TPYIITIE;

B o06macTu 5K0JI0THIECKOTO BOCIIUTAHUS

- c(hOpPMUPOBAHHOCTh OKOJIOTHYECKON KyJIbTypbl, TOHUMAaHWE BIHSHHUS COLHUAIBHO-
SKOHOMHUYECKUX IPOILECCOB HA COCTOSHHE MPUPOJHOW M COLUAIBHON Cpeapl, OCO3HAHUE
r100aTbHOTO XapaKTepa YKOIOTHIeCKIX MPooIieM;

- IUNIAaHUPOBAHUE M OCYILIECTBIEHUE JCHCTBUI B OKPYXKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMA LIEJIEH
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

aKTHUBHOE HENPUATHE JEUCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH CPelIe;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUSATHBIC SKOJIOTHIECKHE MTOCIEICTBUS MPEITPHHIMAEMBIX
JIEMCTBHM, IPEOTBPALLATE HX;

- pacuIupeHue OMbITA IEATETbHOCTH SKOJIOTHUECKON HANPaBICHHOCTH;

- OBJIQ/ICHUE HABBIKAMU YUEOHO-UCCIIEIOBATEIIBCKOM, IPOEKTHOM U COIIMAIBHON A TeTbHOCTH,
OgnaneHne yHUBEpPCATbHBIMU YI€OHBIMU ITO3HABATEIILHBIMU JICHCTBHSIMHU:

a) 0a30BbIC JJOTHUECKHUE JICHCTBUS:

- CaMOCTOSATENBHO (OPMYITHPOBATH W aKTyaIM3UPOBaTh MPOOJIEMY, paccMaTpHUBaTh e
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS CPaBHEHUS, KIacCU(DUKAIMH U
00001IeHH S ;

- ONIPEACNATh LEeIn NeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl 1 KPUTEPHUH UX JOCTHIKEHUS;

- BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSX;

- BHOCHUTHb KOPPEKTHBBI B JEATEIbHOCTh, OLEHHBAaTh COOTBETCTBUE pPE3YyJbTaTOB LEIISAM,
OLICHUBATh PUCKHU MOCIEACTBUHN AESITEINHHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE ITPU PEIICHUU )KHU3HEHHBIX TIPOOIEM

0) 6a30BbIE UCCIIEIOBATEIBCKUAEC JCHCTBHUS:

- BJAJIETh HABBIKAMH YYeOHO-HCCIIEIOBATEIIHCKON M MPOEKTHOH [esATEIIbHOCTH, HABBIKAMH
paspernieHust pooem;

- BBISIBIISATH MPUYNHHO-CJIE/ICTBEHHBIEC CBS3U U aKTyaJU3HPOBATh 33/1ady, BBIABUTATh THIIOTE3Y
€e pelIeHHs,, HaXOAUThb apPryMEHThI U JIOKa3aTelbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh
napamMeTpbl U KPUTEPHUU PELICHUS,

- AaHAJIU3UPOBATh MOJYUYEHHBIE B XO/I€ PELICHUS 3a0a4l Pe3yIbTaThl, KPUTHYECKHA OLIEHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

- yMeThb TIEPEHOCHTh 3HAHWS B  I[IO3HABATCNIbHYI0 M  MPaKTHYECKYH0  o0iacTu
KU3HEICATEIIbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIE UJICH, IPE/JIaraTh OPUTMHAIBHBIE TOAXO/Ibl U PELICHMUS;

- CIIOCOOHOCTH MX UCITOJIb30BaHUS B TTO3HABATEIILHON M COITUATBHON MTPAKTHKE

B) pabota ¢ nH(popManuei:

- BJIaJICTh HABBIKAMY TIOTYYCHUSI HHPOPMALIMK U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIIATh MOMCK, aHAIIN3, CUCTEMATH3alUI0 U WHTEPITPETAINI0 HH(POPMALIUN PA3IMIHBIX
BHUJIOB U ()OPM TIPEICTABICHUS;

- CcO37aBaTh TEKCTHlI B Pa3IUYHBIX (PopMaTax ¢ y4eToM Ha3HAuYeHUS HHPOPMAIHUHU U IIEJIEBOH
ayTUTOPHH, BBIOMPAst ONTHMAIIbHYIO (JOpMY MPEACTABICHUS U BU3yaIIN3aIIHH;

- OIICHHWBATH JIOCTOBEPHOCTH, JICTHTHMHOCTH WH(OPMAIMH, €€ COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-3TUYECKAM HOPMam;

- UCIOJB30BATh CpeAcTBa MH(POPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHHU3allHOHHBIX 33/1a4 C COOJIOIEHHEM TpeOOBaHUI
HPTOHOMHKH, TEXHUKU 0E30MaCHOCTH, THTHEHBI, PECypCOCOepPEeKEeHNs, MPABOBBIX U ITUYECKUX



HOPM, HOpM HH(DOPMAIIMOHHON 0E30MacHOCTH;

- BIAJETh HABBIKAMHM pACIO3HABAaHWS W 3AIIUTBl  WHPOPMAIWH, WH(OPMALUOHHOM
0€30IMaCHOCTH JTUYHOCTH;

OgBnajienue yHuBepcalbHBIMU KOMMYHUKATUBHBIMU AEHCTBUSIMHU:

0) coBMecTHas NeSITeIbHOCTb:

- IOHUMAaTh U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHTHON ¥ MHIMBHIYyaJIbHONW PaOOTHI;

- IPUHUMATD L[E€JIM COBMECTHOMN JEATEIbHOCTH, OPIraHM30BBIBATh M KOOPIAUHUPOBAThH JAECHCTBUS
[0 €€ JOCTIDKEHMIO: COCTaB/IATh IUIaH JEHWCTBUM, PacHpeAcisaTh POIM C Yy4E€TOM MHEHMH
YYaCTHHUKOB 00CYKJaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;

- KOODIWMHHPOBATH W BBIIONHATH pPabOTy B YCIOBHSX pEaJbHOTO, BHPTYaIbHOTO W
KOMOMHHUPOBAaHHOTO B3aUMOJICHCTBHS;

- OCYLIECTBIISITH [TO3UTUBHOE CTPATErMUeCKOE MMOBEACHNUE B Pa3IMYHbIX CHUTyallUsX, IPOSBIAThH
TBOPYECTBO U BOOOpaKCHHE, OBITh HHULIMATHBHBIM

OgnajieHue yHUBEpCaAIbHBIMU PETYIATUBHBIMU AEHCTBUSIMHU:

T') IPUHSATHAE Ce0sI U PYTHX JIFOICH:

- IPUHUMATh MOTHBBI M apIyMEHThI JPYTHX JIFOJIEH NpU aHaIN3€ Pe3ysIbTaToB AESITEIbHOCTH;

- IpU3HABaTh CBOE IIPABO U IPABO APYI'MX JIO/EH HAa OMIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHUP C ITO3UIHH JIPYTOTO YEIOBEKa.

B pesyabrare ocBoeHHs Y4eOHOM AMCHMIUIMHBI CTYIEHT J0/I2KeH 3HATh:

- 0 XMMHYECKON COCTABISAIOIIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XUMHUU B MO3HAHUH
SIBIICHUI TIPUPOJIBI, B (OPMUPOBAHUY MBIILICHUSI W KYIbTYypPhl THYHOCTH, e¢ (DyHKIIMOHAIBLHOM
TPAaMOTHOCTH, HEOOXOJAMMOHN Ui peIIeHHWs] TMPAKTUYeCKUX 3a7ad W OKOJOTHICCKHU
00OCHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U TIPUPOIHOM Cpere.

B pesyabrare ocBoeHHs YU4eOHOM JMCHMIJIMHBI CTYIEHT J0/ZKEH YMeTh:

- BBIABIITH XapaKTEpPHbIE NPU3HAKM U B3aUMOCBS3b H3YyYECHHBIX IIOHSITUN, TPUMEHATH
COOTBETCTBYIOIIME TMOHATHUS MPH ONHMCAHUM CTPOCHHUSI M CBOMCTB HEOPraHUYECKHX U
OPraHMYeCKUX BEIIECTB M MX MPEBPAIICHUN; BBIABISTH B3aUMOCBA3b XUMHUYECKUX 3HAHUHU C
TOHATUAMU U MPEJICTABICHUSAMH JPYTUX €CTECTBEHHOHAYYHBIX MPEJIMETOB;

- WCTONB30BaTh HAUMEHOBAHUS XWMHUYECKHX COCAMHEHHH MEXIyHAapOJHOTO COM03a
TEOPETUYECKON W NPHUKIAJHOW XUMUU W TPUBHAIBHBIE HAa3BaHUS BaXKHEHIIMX BEILECTB
(aTUNCH, aneTHieH, TIUIepuH, GeHon, GopManbIerul, YKCyCHasi KUCIOTa, TJIUIUH, YTapHbIid
ras, ymieKWCIbld Ta3, aMMHUAaK, TalleHas H3BEeCTb, HEraileHass W3BeCTb, MUTbEBas cola U
JIPYTHX), COCTaBIATH (OPMYIbl HEOPraHWYECKHX M OPTaHWYECKUX BEIIECTB, YPAaBHECHHS
XUMHUYECKHX PEaKui, OOBICHATH WX CMBICHT;, TOATBEPKAATh XapaKTepHbIE XUMHUYCCKUE
CBOMCTBA BEILECTB COOTBETCTBYIOIMMU SKCIEPUMEHTAMU U 3ANUCSIMU YPAaBHEHUM XUMUYECKUX
peaxkuu;

- YCTaHaBIMBATh MPUHAMIEIKHOCTh U3yUCHHBIX HEOPraHUUYECKUX U OPraHUYECKUX BEIIECTB K
ONPEACIIEHHBIM KJIaCCaM M T'pyIIaM COECJIMHEHUM, XapaKTEePU30BaTh UX COCTAaB M BaXKHEUIIHE
CBOICTBA; OMpPEAENATh BHUAbl XUMHYECKUX CBs3€H (KOBaJ€HTHas, HOHHAs, METaJUTMYecKas,
BOJIOPOJIHAS), THIBl KPUCTALUTUMICCKUX PENICTOK BEMIECTB; KIACCH(PHUIIMPOBATH XUMHUYCCKUE
peaxknuu;

- NPOBOAUTH PACUYETHI IO XUMHUYCCKUM (QOPMYIIaM U YpPaBHCHHSIM XUMHUYCCKHUX PEaKIUU C
HCIIONb30BaHNEM (DU3HYECKUX BEIUYHH, XapaKTePU3YIOIIHX BEIIeCTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJIWYECTBA BEIIECTBA; HCITOIb30BATh
CHUCTEMHbIE XHMHUYECKHE 3HAHUs /JI1 MPUHATUS PEUICHUW B KOHKPETHBIX JKU3HEHHBIX
CUTYyaIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM

- IUJIAHUPOBAThb U BBINOIHATH XUMUYECKHH JKCIEPUMEHT (MpPEeBpaIlleHUs OpPraHUYeCKHX
BEILIECTB MPH HArpeBaHUM, IMOJYyYEHUE HITUJIEHA U M3YUYEHUE €ro CBOWCTB, Ka4eCTBEHHBIE
peaknuu Ha ambJeTUIbl, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypaius OelKoB MpH HArPEeBaHUH,
[[BETHBIC PEaKIWU OCJIKOB; MPOBOAUTH PEaKIUU MOHHOTO OOMEHa, OMPeAeIsiTh CPEeIy BOAHBIX
pacTBOpPOB, Ka4eCTBEHHBIC PEaKIUH Ha Cyiab(ar-, KapOOHAT- M XJIOPUI-aHHOHBI, Ha KaTHOH



aMMOHMSI; pelllaTh 3KCIepUMEHTalbHbIE 33Ja4d IO TeMaM ) B COOTBETCTBUHU C IpaBUIIAMHU
TEXHUKHA O€30MacHOCTH TpH OOpameHWH C BEIIECTBAMH ¥ J1a0OpPaTOPHBIM 000pYyAOBaHHEM;
IIPEJCTABISITh PE3yJbTaTbl XMMHMYECKOTO OJKCHEpUMEHTa B (opMe 3amucu ypaBHEHHUH
COOTBETCTBYIOIIHMX PeaKiuil ¥ (JOPMYIHPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3yJbTaTOB;

- aHAJIM3UPOBaTh XMMHUYECKYI0 MH(POPMALIHIO, ITOIy4aeMyI0 U3 Pa3HbIX HCTOYHHKOB (CpPE/ICTB
MaccoBOW HH(popManuu, cets MHTEpHET U IpyTHE);

- coOmonaTh TpaBUiIa SKOJIOTMYECKH IIEIeCOO00pa3HOTro IMOBEICHHUS B OBITY M TPYIOBOI
JIESITEIBHOCTH B LIEJSIX COXPAHEHMsI CBOErO 370POBbSI M OKpYXKAIOLIEH NPUPOJHOU Cpebl;
YUUTHIBaTh OIIACHOCTH BO3JEHCTBUS HA KUBbIE OPTaHU3MBbI OIPEEIIEHHBIX BEIIECTB, TOHUMAs
CMBICJI TIOKa3aTelsl MPeJeIbHON JOITyCTUMON KOHIIEHTPALMH.

B pe3ysabTare ocBoeHHSI YUeOHOH JUCUMIIMHBI CTYIEHT JI0JI7KeH UMeTh HABBIKU U (WJIN)
OIIBIT 1eATEIbHOCTH:

- CHCTEeMOM XWMUYECKUX 3HAHUH, KOTOpas BKIIIOYAET: OCHOBOIOJArarollike IOHSITUS
(XMMUYECKHH IIEMEHT, aToM, JEKTPOHHAs 000JI0YKa aTtoma, s-, p-, d-3IeKTpOHHbBIE OpOUTaIN
aTOMOB, HOH, MOJEKY/a, BaJEHTHOCTb, AIEKTPOOTPULIATEIILHOCTb, CTENEHb OKUCICHMS,
XUMHUYECKasi CBA3b, MOJIb, MOJSpHas Macca, MOJSIPHBI OOBEM, YIJIEPOIHBIA CKEJIET,
(yHKIMOHAIpHAS TPYIINa, pajuKall, U30Mepus, H30MEphl, TOMOJIOIHYECKHI psij, TOMOJOTH,
YIIEBOAOPOIBI, KHCIOPOA- M a30TCOACPIKAIIME COCOUHCHHUS, OUOJIOTMYECKH AaKTHBHBIC
BemecTBa  (YIIeBOABI, JKHUpBI, O€NKW), MOHOMEp, NOJIUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs, KPUCTAJUINYeCcKasl pelieTka, THIbl XUMUYECKUX peaKIuil
(OKHCIATENBHO-BOCCTAHOBUTEIbHBIC, K30-U SHAOTEPMHUYECKHE, pEaKIUHd MOHHOTO OOMEHa),
pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTUYECKas [UCCOLMAIINS, OKHCIUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XUMHUYECKOHN pPeaKIHH, XUMUYECKOE PABHOBECHE), TEOPHH U 3aKOHBI
(Teopust XHMMHMYECKOTO CTpPOEHMs opraHudeckux BemectB A.M. bymiepoBa, Tteopus
JNEKTPOJIUTHYECKON Auccolmanuy, nepuoanueckuii 3axkoH .M. Mengeneesa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XMMHH, (PaKTOIOIHUYECKHE
CBEJICHHWSI O CBOWCTBaX, COCTaBe, MOIYYCHHHM M OE30IIaCHOM FWCIIONB30BAHUN Ba)KHEHIIMX
HEOPTraHWYECKHUX M OPTraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON JAEATEIIBHOCTH YETIOBEKa;

- OCHOBHBIMH METOJIaMH HAayYHOTO MO3HAHMS BEIIECCTB M XMMHUYECKHX sIBICHUH (HaOmoneHue,
H3MEpeHHe, SKCIIEPHUMEHT, MOIETUPOBAHUE).

1.4. PexomeHnyeMoe KOJIHYECTBO YACOB HA OCBOCHHE MPOrPaMMbl Y4eOHO# THCHUTLINHBI:

O6beM mporpaMmBbl 72 4acoB, B TOM YHCIIE:
ayZUTOPHON y4eOHOW Harpy3ku oOydaromerocs: 58 4acos;
CaMOCTOsITeNIbHON paboThl oOydaromerocs 14 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEBHOW JUCIHUIINHBI

2.1. OobeM yueOHOI AMCUMIIMHBI U BH/IbI y4eOHOI padoThl
Tabnuya 1. Buowsl yuebnoii pabomsi no nepuooam oceoerust OOII CI10 ons ¢hopmel 06yuenus



Bcero, C
. eMecTp(-bl)
Bua yuedHoii padoTsi
aK. 4. 1 2
KonTakTHas (aymuropHas) padora (Bcero) 58 58 34
B TOM YHCIIE: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - - -
B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - - -
B TOM 4HCIIE B (JOpMeE MPAKTHIECKON TIOATOTOBKH
MPaKTHYECKNE 3aHATHsI (€CIIN MPETYCMOTPEHO) 58 58 34
B TOM YHCJIC B q)OpMC HpaKTH‘ICCKOfI IIOJTOTOBKH
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 14 14 4
B TOM YHCIIE: - - - - - - -
B (hopMe MpaKTUIECKON TOATOTOBKH
YacoB Ha KOHTPOJIb: - - 18
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 30 | B
9K3aMEH) a K
OO61mast TPYI0EeMKOCTh qac 72 72 | 56

2.2. Temaruueckuii mjian u cogep:xxkanne yueonoi qucuuminabl OYIL12 Xumus

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAMMEHOBAHMUE PA3JEJIA JUCHHUIIJIMHBI Bun yueonoi
GoTn* Kos1-Bo yacos
Conepskanne pasjaena (TemMbl) padoThI
Pa3gen 1. OcHOBBI CTPOEHHS BeNieCTBA 6
CTpocHrEe aTOMOB XUMHYECKUX DJICMEHTOB W IIPUPOJIA XUMHICCKOM 1 )
CBS3H P

CoBpeMeHHas MOAETh CTpoeHNs aToMa. CHMBOIMYECKUN A3bIK XUMUN. XAMUYIECKUI 3JICMEHT.
OnekrpoHHast KoHpuUTypanus aroma. Kiaccupukanus XUMHYECKUX JIEMEHTOB (S-, p-, d-3JIEMEHTBI).
BanenTHsbie 2neKTPOHEL. BaneHTHOCTE. DIEKTPOHHAs IPHPOIa XUMUIECKOM CBA3H.
DNEeKTPOOTPHUIATENEHOCTh. BHIBI XUMUYIECKOH CBSI3HM (KOBaJICHTHAS, HOHHAsA, METaJUINYeCKasl,
BOJIOPOZIHAsT) M CIIOCOOBI ee 00pa30BaHUSI.

Pentenne 3amannii Ha UCIIOIB30BAHNE XHMUYECKOH CHMBOJIMKA 1

o . IIp 2
Ha3BaHUI COCTMHEHHH

Pentenne 3agaHnuii Ha UCIIOIB30BaHUE XUMUYECKOM CHMBOJIUKY U HA3BAHUN COCIUHEHHUH IO
HOMEHKJIaType MEXAYHapOAHOr0 COI03a TEOPETHUECKON M MPHUKIAJHON XUMUH U TPUBUAILHBIX
Ha3BaHUH /I COCTABIICHHS XHMUYICCKHAX (DOPMYIT ABYXaTOMHBIX COCTHHECHUH (OKCHIOB, CYyIh(HIOB,
TUAPHUIOB U T.II.) U APYTHUX HEOPTAHUUCCKUX COCAHMHECHHUM OTICIBHBIX KIIACCOB.

IIpakTyeckue 3aaHus Ha YCTAaHOBIIEHHUE CBA3H MEXAY CTPOCHUEM aTOMOB XMMUYECKHUX 2JIEMEHTOB U
MEPUOANIECKUM N3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COSIUHEHUI B COOTBETCTBUH C
nosioxxeHueM Ileprogndeckol CUCTEMBI.




Iepuoanyeckuii 3akon u Tabauna [1.1. Menzeneena | Ilp | 2

Ilepuogmueckas cuctema xumudeckux 31eMenToB . 1. Menzaeneera. @usudecKuii CMbICI
[lepnomnaeckoro 3axona /JI.11. MenaeneeBa. 3akOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHYECKUX
3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BELIECTB B COOTBETCTBHH C MOJIOKCHHEM
XuUMHYeckoro eMenTa B [lepuoauyeckoii cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYCHUE
ITepuonuueckoro 3akoHa J[.1. Menneneea. IIpornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.

Pemenne mpakTHKO-OpHEHTHUPOBAHHBIX TEOPETHICCKUX 3aJaHIH Ha XapaKTePU3aLNI0 XUMUIECKHIX
a5IeMeHTOB «MeTtauinyeckue / HeMeTaUTNUYeCKUEe CBOUCTBA, JIEKTPOOTPULATEIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUH € UX NIEKTPOHHBIM CTPOSHUEM U TIOJ0KEHUEM B IEPHOAUUECKON CUCTEME
xuMmIdeckux sneMenToB .M. MenneneeBay.

Pazgen 2. Xumuyeckue peakuun 11

Tunbl XUMHYECKUX peakui IIp | 2

Kiaccudukarus 1 TUIIBI XUMHYECKUX PEakuil ¢ yuacTHeM HeopraHudeckux BemecTsB. CocTaBieHue
YPaBHEHHH PEaKIMil COCTUHEHN, PA3JIOKEHH, 3aMEIICHN, OOMEHA, B T.4. PEaKIIHil TOPEHHU,
OKHCJICHUA-BOCCTAHOBICHHUS.

YpaBHEHHA OKHCIIEHUA-BOCccTaHOBNEHMS. CTreneHb okncineHnsa. OKHCINTENb H BOCCTAHOBHTEb.
CocraBneHne u ypaBHUBaHNE OKHCIUTEIbHO-BOCCTAHOBUTENBHEIX PEAKIIMA METOIOM MIEKTPOHHOTO
Oananca. OKHCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PeaKIuH B IPUPOAE, MPOU3BOJACTBCHHEIX MpolLeccax
KU3HEACATENHHOCTH OPTaHN3MOB

KonnuecTBeHHBIE OTHONIEHHS B XUMHH | IIp | 2

KonmuectBennsle oTHONIEHNU B XUMHUHA. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XHMHH U PACUEThI 110
YpaBHEHUAM XHUMHAYECKUX peakmuii. Monb kak euHNIIa KOTH4IecTBa BemecTBa. MomspHas macca.
3aKOHBI COXpAaHEHHS MacChl M SHepruu. 3akoH ABoranpo. MonspHbIil 00beM razoB. OTHOCHTENbHAS
IUTOTHOCTB Ta30B. PacueTs! 10 ypaBHEHHAM XHMHUYECKUX PEAKLIUH C UCIIOIb30BAHUEM MacChl, 00beMa
(HOpMaTBHBIC YCIIOBUS) TA30B, KOJIMIECTBA BEMIECTRA.

DJIeKTPONUTHYECKAs UCCOIHAINS U HOHHBIH 00MeH | Ilp | 2

Teopus snexkTponuTHyeckoi gucconuaiu. MIoHbL. DIEeKTPOIHUTHI, HEINEKTPOIUThL. Peakiiuu HOHHOTO
obmena. CocTaBiieHne peakinii HOHHOTO OOMEHa ITyTEM COCTABIIEHHS MX MONTHBIX U COKpPAIIEHHBIX
HMOHHBIX ypaBHEHUH. KMCIIOTHO-O0CHOBHBIE peaknny. 3aJaHnsA Ha COCTaBICHHE HOHHBIX pPeaKIui

JlaGoparopHas pabora “THITbl XUMUYECKUX peakuui” | Ilp | 1

HccrnenoBanue TUIIOB (TTO COCTaBY M KOJMYECTBY MCXOAHBIX M 00Pa3yIOMMXCs BEIIECTB) U IPU3HAKOB
XUMHYECKHX peakiuid. [I[poBeneHue peakiinii HOHHOro 0OMeHa, OIpeielICHIE CPeibl BOJHBIX PACTBOPOB.
3ajaHus Ha COCTaBICHUE HOHHBIX PEaKIIHM.

CamocrosiTesnpHas paboTa CTy/IeHTa CP | 4
Pazgen 3. CrpoeHue M CBOHICTBA HEOPraHMYECKHUX BellleCTB 17
Kiaccudukanus, HOMEHKIIaTypa U CTPOCHHE HEOPTaHUIECKUX Tip )
BEIIECTB

IIpenver reopranmueckor xumun. Knaccnpuxanns Heopraanueckux BemecTs. [IpocTeie U clioxHbIE
BeniecTBa. OCHOBHBIE KITACCHI CIIOXKHBIX BEIIECTB (OKCHIBI, THPOKCHIbI, KHCIOTH, coiu). B3anmocsa3p
HEOPraHMYECKUX BEHIECTB. ArperarHple COCTOSIHM BeniecTBa. Kpucrammmdaeckue u amopgHbIe
BelIecTBa. THITBI KPHCTAIUTMYECKAX PEIIETOK (aToMHast, MOJIEKYIspHas, MOHHAs, METAJUTMIECKast).
3aBUCHUMOCTH (PU3NIECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAUTMIECKON peIIeTKH. 3aBUCHMOCTh
XUMHYECKOW aKTUBHOCTH BEIIECTB OT BUAA XMMHUUYECKOHN CBSI3U M THIIA KPUCTAIUINIECKOH PEIIeTKH.
[puurHBI MHOTOOOpAa3Us BELIECTB.

Homenknarypa HeopraHU4eCcKUX BeIlecTB. Pelienre npakTuueckux

N IIp 2
3alaHui

Homenknatypa HeopraHHUECKHX BELISCTB: Ha3BaHUE BEIIECTBA MCXOIA U3 HX XUMHUYECKOU (OPMYITBI
WJIH COCTABJICHUE XUMHYIECKOH (popMyIThl HCXO/Is U3 Ha3BaHU BemecTsa 1o MexaynaponHoi (MIOITAK)
WJIH TPUBUAJIBHONW HOMEHKIIATypeE.

Perenne mpakTHYSCKHUX 3aJaHHH 1O KIacCH(pHKAUN, HOMEHKIIAType W XUMHUYCECKUM (opMyIiam
HEOPraHMYECKUX BEIIECTB PA3INIHBIX KJIACCOB (YrapHBIN ra3, yIIICKUCIIbIH ra3, aMMHaK, rameHas
W3BECTh, HETAIlICHas! N3BECTh, ITUTHEBAS COMA M IPYTHX): HA3bIBaTh U COCTABIATH ()OPMYITBI XUMHUYIECKHIX
BEIIECTB, ONPEIENIATh IPHHAIEKHOCTh K KJIACCy.

Hcrounnku xumudeckoir HHGopManun (CpencTB MaccoBoii nH(popManuu, ceTb VIHTEepHET 1 ApyTrHe).
[Nonck nHpOpMaLMK IO HA3BAHUAM, HACHTH(PHUKATOPaM, CTPYKTYpHBIM (opMyiam




DU3UKO-XMMHUECKHE CBOMCTBAa HEOPraHUYECKUX BELECTB. MeTalIbl. IIp 2

Meramner. O0niue pusndecKue U XUMHYECKAE CBOMCTBA MeTasuToB. CriocoObI MoTydeHus. 3HAUCHHE
METAJIIOB M HEMETAIIIOB B IPUPOJIE W KU3HEACATEIIEHOCTH YelI0BeKa U opranm3MoB. Kopposns
METAJTIOB: BHBI KOPPO3UH, CIIOCOOBI 3AIUTHI METAJLIOB OT KOPPO3HUH.

Hemeranmsr. | IIp | 2

Hemeramsr. O0mue ¢pu3maeckie 1 XUMUYECKHAE CBOMICTBA HEMETAIIIOB. T UITMYHBIC CBOMCTBA
HemerauioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa coeqHHEeHUI HeMeTautoB. KpyroBopotsr
OMOTCHHBIX 3JIEMEHTOB B MIPHPOJIE

XHMMHMYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILIECTB IIp 2

XUMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HCOPTraHUYCCKHX BCIICCTB (OKCI/IL[OB, THAPOKCUIOB, KUCIIOT,
CoJIeH u le) 3aKOHOM€pHOCTH B N3MCHCHHH CBOMCTB OPOCTHIX BEIICCTB, BOAOPOIHBIX COC}IHHCHHfI,
BBICIHINX OKCUIOB U TUAPOKCHUIOB

CocraBneHne ypaBHCHHH XAMHYECKHAX PEaKInii C y9acTHEM MTPOCTHIX

I 2
" CJIOKHBIX HCOPTaHUYICCKUX BCIICCTB P

CocraBneHne ypaBHEHHI XUMHYECKHAX PEaKIU C yIacTHEM MPOCTHIX U CIOKHBIX HEOPTaHWMYECKUX
BEMIECTB: METAJUIOB M HEMETAIIJIOB; OKCHIOB METAJIIIOB, HEMETAJIOB 1 aM(DOTEPHBIX 2IEMEHTOB;
HEOPTaHWYIECKUX KHCIOT, OCHOBAHUH M aM(OTEPHBIX THAPOKCHIOB; HEOPTaHUIECKUX COJCH,
XapaKTEePHU3YIOIIHUX UX CBOICTBA.

Pemenune npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUI Ha CBOMCTBA, COCTAB, MIOIYYEHUE U
Oe30macHoOe MCTIONIb30BAHME BYKHEHIIINX HEOPTaHUMYECKHX BEIIECTB B OBITY M MPAaKTHYECKOM
JIeATENbHOCTH YEI0BEKA

JlaGoparopHas pabora «neHTHdUKALIAST HEOPTAHUIECKUX BEIIECTBY. IIp 1

Pemenue skcriepruMeHTAIBHBIX 33434 10 XMMHYECKUM CBOMCTBAM METAJIJIOB U HEMETAJIIIOB, 110
PAacIO3HABAHMIO U MTOTYYEHHUIO COEIMHEHUHM METAIJIOB H HEMETAJIIOB.

Wnentndukanyst HEOPraHMYECKUX BEIIECTB C HCIIONB30BAaHNEM UX (PH3UKO-XHUMHUYECKUX CBOMCTB,
XapaKTePHBIX KAYECTBEHHBIX peakiuid. KauecTBeHHbIC peaklnu Ha cyibdar-, kKapOoHaT- U XJIOPUI-
AHUOHBI, HA KATHOH aMMOHUSL.

CamocrosTenpHas padoTa CTy/IeHTa CP | 4
Paznen 4. CtpoeHue u cBOiiCTBA OPraHMYeCKHX BeleCTB 24
Knaccugukaums, ctpoeHre 1 HOMEHKIATypa OPraHUYEeCKHX BEIICCTB IIp 2

ITosiBneHue U pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. [Ipeamer oprannueckoil xumuu. Mecto u
3HAYEHUE OPraHUYECKON XUMHH B CUCTEME €CTECTBEHHBIX HayK.

XHUMUYECKOE CTPOCHHE KaK MOPSIOK COEMHEHHS aTOMOB B MOJIEKYJIE COMIACHO MX BaJCHTHOCTH.
OCHOBHBIE TTOJIOKEHHS TEOPUU XUMHUIECKOTO CTPOEHUA OpTaHndYecKuX coequaeHnd A.M. bytieposa.
VYIeponHbIi CKEJIET OPraHMIeCKON MOJEKYITbI. 3aBUCHMOCTD CBOMCTB BEIIECTB OT XHMUIECCKOTO
CTpOEHHUs MOJIEKYII. I30MepHst U H30MEPBL.

[ownsitre o pyHKIHOHATBHOM rpymme. Pagukan. [TpuHImmb! KitacCu(pUKAIUN OPraHUIeCKIX
coeMHEeHMH. MexayHapoaHas HOMEHKIIAaTypa U MPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCAUHEHUN.
[MousATHe 00 a30TcomEPIKALIMX COCIUHEHUIX, OMONIOTHYEeCKN aKTUBHBIX BellecTBax (yIIeBonax, KHpax,
Oenkax u Jip.), BLICOKOMOJNEKYJIAPHBIX COCIUHEHUAX (MOHOMED, TIOIHUMED, CTPYKTYPHOE 3BEHO).

HomeHnknarypa opraHndecKux COeIMHEHUN OTIEIbHbBIX KJIACCOB.

CocraBieHUE CTPYKTYPHBIX (hopMyIt Lp -

HomenknaTtypa opraHndecKiX COSAMHEHHH OTAEIbHBIX KJIACCOB (HACHIIIIEHHBIE, HEHACBIICHHBIE U
apoMaTU4eCKHE YIIICBOAOPOIBI, CIUPTHI, (DEHOINBI, allbACTH/IbI, KETOHBI, KAPOOHOBBIC KHCIIOTHI | JIP.)
CocrapieHue MOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX ()OPMYIT OPraHUIECKUX BEIICCTB OTACIBHBIX
KJIACCOB, MCITOJIB3YsI UX HAa3BaHUA IO CUCTEMAaTHYECKONW U TPUBHAILHOW HOMEHKIIAType (ITHIIEH,
alleTWIeH, NIUIEepuH, (peHo, popManbaerul, yKCycHas KUCIoTa, DIUIHH). PacyeTs! npocreiiieit
(hopMyIBI OpraHUYECcKOH MOJEKYIbI, HCXO/S U3 SIEMEHTHOTO cocTaBa (B %)




IIpenenbHbIE, HENPEAEIbHbBIE U APOMATHYECKUE YIIEBOJOPOIbI | ITp | 2

OH3UKO-XUMHUYECKHE CBOICTBA OPTAHNYECKIX COSMHEHUH OTAETBHBIX KJIacCOB (0COOEHHOCTH
KJaccupUKauyu ¥ HOMEHKIATyphl BHYTPH KJlacca; TOMOJIOTHYESCKHN psil U 001mas opMyia; H30MEPHS;
(u3HUecKre CBOMCTBA, XHMUYECKHAE CBOMCTBA; CIIOCOOBI Oy YCHHS):

— NpeAeTbHBIE YITIEBOAOPOIEI (AIKaHbI M ITUKII0aNKaHkl). [opeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHHMKOB TEIUIA B IPOMBIIIIEHHOCTH U ObITY. CBOHCTBA IPUPOTHBIX YITICBOIOPOAOB, HAXOXKICHUE B
IIPUPOJE U IPUMEHEHHNE alKaHOB;

— HellpeJeabHbIC (alIKSHBI, aTIKHHBI U aJIKaJMCHBI) 1 apOMaTHIecKue yIiIeBoAopobl. [opeHe ameTiicHa
KaK MCTOYHHK BBICOKOTEMIIEPATyPHOIO IIJIaMEHH AJIs CBAPKHU M PE3KU METAIIOB.

Kucnopojconepskaiue coequHenms. A30TCOIEpKaIINe COSAUHECHUS | Ip | 2

— KHCJIOPOJACOAEPIKAINE COeAUHEHHS (CIUPTHI ¥ HEHOIIBI, KAPOOHOBBIC KUCIIOTHI U 3(UPHI, aIbICTHIBI 1
KETOHBI, )KUPBI, yIIIeBobl). [IpakTHdeckoe npuMeHeHHe STUIICHIITUKOINA, IIUIEpHHA, (eHoa.
Ipumenenne GpopManbIeruia, aneTaibAernia, YKCyCHOH KHCIOTh. MBlTa Kak COMHM BBICIIHX
KapOOHOBBIX KUCIIOT. MoolIie CBOIMCTBA MbLIIA.

CBOJCTBa OpraHWYECKUX COCTMHEHUH OTJENBHBIX KIACCOB | ITp ‘ 2

CBo#icTBa OpPTaHUIECKAX COCAMHECHUH OTACIBHEBIX KJIACCOB (TPUBHATBHAS H MK TyHAPOIHAS
HOMEHKJIATypa, XHMHIECKHE CBOMCTBA, CIIOCOOBI MOTyYEHHUS ): IPEACTbHEIC (aTKaHbI U [IUKIOATKAHEI),
HeTpeAeTbHbIC (aJTKEHBI, aTKAHBI U AIKATUCHBI) H APOMaTHICCKUE YITIEBOIOPOIEL, CTIUPTHL U ()EHOITHI,
KapOOHOBBIE KUCIIOTHI K A(PHPHI, AJIbICTH bl U KETOHBI, AMUHBI H aMHHOKHUCIIOTHI, BBICOKOMOJICKYJISIPHBIE
COe/IMHEHMUS. 3aJaHus HA COCTABIICHUE YPABHEHHI XHMHYECKUAX PEAKIUH C y4aCTHEM OPraHUYeCKUX
BEII[ECTB HA OCHOBAHUH WX COCTABA U CTPOCHUS.

CocraBneHue cXeM peakuui | IIp | 2

CocraBieHHE CXeM peakiuid (B TOM YHCIIe 1O TPe/I0KEHHBIM LIEN0YKaM TIpeBpaIieHu ),
XapaKTepU3YIOIINX XUMHUCCKIE CBONCTBAa OPraHMYECKUX COCTUHEHUH OTACIBHBIX KIIaCCOB, CIOCOOBI MX
IIOJIy4EHHS U Ha3BAaHUE OPraHMYECKUX COEAMHEHUH 110 TPUBUAIBHON UM MEKyHAPOIHOM
CHUCTEMAaTHYECKOM HOMEHKIIAType.

Pemenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a1laHUN HA CBOMCTBA OPraHUYECKHUX
COEIMHEHH OTIEIbHBIX KIACCOB.

JlaGopatopuas padota “IIpeBpariieHrst OpraHMYeCKUX BEIIECTB MPH

" Ilp 2
HarpeBaHuH .

IToy4enue sTUneHa U U3y4eHUE ero cBOMCTB. MoaenupoBaHue MOJIEKYIl U XMMHYECKUX NIPEBPAILCHUH
Ha OpUMepe 9TaHa, OTUJICHA, alleTUIeHa U Jp.

I/IlIGHTI/I(bI/IKaIII/ISI OPraHnuvCCKUX BCHICCTB, UX 3HAYCHUC U

o IT 2
NMPHUMCHCHHUC B OBITOBOM ACATCIBHOCTH YCIIOBCKA P

Brooprannyeckne coenunenus. [IpuMeHenne u 6nonormaeckast posib yrieBogoB. OKHUCIIEHHE YITICBOOB
— MCTOYHHK DHEPTHUHU XKHUBBIX OpraHn3MoB. O6macTu npuMeHeHus1 aMuHOKHCIOT. [IpeBparienns 6eakoB
MUK B oprannsMe. buonorndyeckue gpynkimn 6eiakxoB. bronoruueckue ¢pyHkiuy xupos. Porb
OpTraHNYEeCKOH XMMHHU B PEILICHUH MPoOIIeM MUIIeBOH 0E301aCHOCTH.

JlaGoparopras pabora: “UaeHTH(HKaLNA OPraHHYSCKIX COSTUHCHUN

» IIp 1
OTACJIBHBIX KIIaCCOB

Wnentnduxanms opraHMueckux coeIMHEHUH OTICNbHBIX KIaccoB (Ha MpUMEpE abIeTuI0B, KpaxMaia,
YKCYCHOM KHCJIOTBI, OCJIKOB U T.II.) C HCIIOJIb30BAHNEM UX (PU3UKO-XHUMHYECKUX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuid. JleHarypamus Oenka npu HarpeBaHuu. LIBeTHBIC peaknuu OENKOB.
Bo03HUKHOBEHHE aHAIUTUYECKOrO0 CUTHAJIA C TOYKU 3PEHUs XUMHUYECKUX MPOLECCOB IPH NPOTEKAHUHT
Ka4eCTBEHHOM pPeaKIii, MO3BOJMIONIEH HACHTH(PUIIMPOBATH PEITIOKEHHBIE OPTaHHYECKUE BETLIECTBA.

KonTponeHas pabora | Ip | 1
CTpyKTypa U CBOICTBA OPTaHUYECCKHX BEIICCTB

CamocrosTenpHas paboTa CTy/IeHTa CP | 6
Pazgen 5. Kuneruueckue 1 TepMOAUHAMUYECKUE 3AKOHOMEPHOCTH 6
NMPOTeKAHUS XHMHYECKHX pPeaKiuii

CRUPOUTDb XUMHWECURNIX PDUARITITH. Hp | 2

CKOpOCTB peaKiii, €€ 3aBUCHMOCTB OT Pa3INYHbIX (PAKTOPOB: MPHUPO/IBI PEarupyOIiX BEIIECTB,
KOHLEHTpaLUU PEarupyolnuX BEIECTB, TEMIIEPATYPhI U MIOMAAHN PEaKLIMOHHON TOBEPXHOCTH.
TerutoBsie 3 GEKTH XUMHYECKHX PEaKIHH. DK30- H SHIOTCPMHYCCKHIE, PECAKIIHH.

OO6paTUMOCTh peakLuii.




XUMHUUIECKOE PABHOBECUE | IIp | 2

XUMHUYECKOE PABHOBECHE U €T0 CMEIICHHE O ACHCTBHEM Pa3IHIHBIX (PaKTOPOB (KOHLCHTPALIUs
peareHTOB WIIM MPOAYKTOB PEAKIHH, JaBICHUE, TEMIIEPATypa) A1 CO3JaHMs ONTHMAIBHBIX YCIOBHH
NpOTEeKaHUs XUMHUYecKuX mpoueccoB. IIpunnun Jle [larense.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUI | IIp | 2

Pemenune npakTHKO-OpMEHTUPOBAHHBIX 3aJJaHUH Ha aHANM3 (PaKTOPOB, BIMSIOIINX HA H3MECHECHUE
CKOPOCTU XUMHYECKOH peaklyH, B T.4. C IO3UIHUI SKOJIOTHIECKHU LeIeCOO0Pa3HOTO MOBEICHHS B OBITY U
TPYAOBOH AEATEILHOCTH B LEJIAX COXPAHEHHSI CBOET0 340POBbS U OKPY’KAIOIIEH IPUPOAHON CPEIbL.
Pemienue npakTuko-opreHTHPOBAHHBIX 3aJjaHUN Ha IpuMeHeHue npuHiumna Jle-Illarense ans
HaXO)KACHMS HAIPABICHHS CMEIIEHHU PaBHOBECHS XUMUYECKOH peaKIiuy U aHaIn3 (pakTopos,
BIIUSIOIIMX HA CMELIEHUE XUMHUUECKOTO PaBHOBECHS.

Pa3gen 6. PactBopsbl 4

[TorsATHe 0 pacTBOpax Ip | 2

PactBopenue kak pusuko-xuMuueckuil mpouecc. PactBopsl. CriocoObI MPUTOTOBIEHHS PACTBOPOB.
PactBoprmocTs. MaccoBast 707151 paCTBOPEHHOTO BemecTBa. CMBICHT IMOKA3aTeNst MPEaeIbHO JOITYCTUMOM
KOHIIEHTPAIMH ¥ €T0 UCIOIb30BaHHE B OIIEHKE YKOJIOTHUECKOH O0€30MacHOCTH.

[IpaBuia 3K0JIOTHYECKH IEIeCO0OPa3HOTO TTOBEICHUA B OBITY U TPYIOBOH NEATEIHHOCTH B IIEIITX
COXpaHEHMSI CBOET0 3[I0POBBS U OKPYKAIOIIEH MPUPOJHOI Cpelibl; ONACHOCTh BO3ICUCTBHUS HA KUBBIE
OpraHU3MBbI OLpPEAEICHHBIX BELIECTB.

Perienre mpakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/IaHUI Ha PACTBOPHI, HCIIOIb3yeMbIe B OBITOBON U
MIPOW3BOACTBCHHOHN JACATEIFHOCTH YETIOBCKA.

WccrnenoBanue cBoiicTB pacTBopoB. Jlabopatopras pabora

«IIpuroroBiieHHE PaCTBOPOBY. Up <

[TpuroroBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpALHH (C IPaKTHKO-OPUEHTHPOBAHHBIMH
BOIPOCAMH) U OIIPENEIIEHNE CPEIbl BOIHBIX PACTBOPOB.
Pemenue 3a1a4 Ha NIPUTOTOBIEHUE PACTBOPOB.

Paznen 7. Xumusi B ObITY 1 IPOU3BOACTBEHHOI 1eATEIHHOCTH

4
yesoBeka [IpodeccnonaibHO-0pHEHTHPOBAHHOE COIEP:KAHNe

Xumust B ObITY ¥ IPONU3BOJICTBEHHOM JICSITENBHOCTH YEIOBEKA IIp | 2

Hogelimmme nocTmkeHns: XAMUIECKON HAYKH U XUMHYECKOHN TeXHOIOTHH. Pollb Xumun B o0ecredeHru
9KOJIOTHYECKOM, DHEPTETHUECKON U IHINEBOH OE30IMaCHOCTH, pa3BUTHH MeAUIUHEL. [IpaBuiia moucka u
aHaJIN3a XUMUYIEeCKON WH(OpMAU U3 pa3IMdHbIX HCTOYHUKOB (Hay9IHAS U yUeOHO-HAYIHAS
JUTeparypa, CpeacTBa MaccoBoy mH(popMaIy, cetb HTepHET).

ITonck m aHaTA3 KEUCOB O MPUMEHCHUHN XUMHUYICCKHX BCIICCTB U

o s v II 2
TEXHOJIOTHH C y4eToM Oyaymei npopecCHOHAIBHON e TeNbHOCTH P

INownck n aHAIIU3 KEHCOB O MPHMEHEHHH XUMUYECKUX BEIIECTB ¥ TEXHOJIOTHH C y4eTOM Oymyme
o eCCHOHATLHON ISSTENBHOCTH TI0 TEMaM: BaKHEHIIINE CTPOUTENbHEIC MaTepHAaIIbL,
KOHCTPYKLIMOHHBbIE MaTepHuabl, KpaCKH, CTEKIIO, KEpaMUKa, MaTepUalbl JUIsl SIIEKTPOHUKH,
HaHOMaTepuaibl, TEKCTUIbHBIE BOJIOKHA, NICTOYHUKH YHEPTUH, OPTaHUUECKHE U MUHEPAIbHBIC
YI0OpeHuUs, IeKapCTBEHHBIE BEIICCTBA, OBITOBASI XMMHUSI.

3ammura: [IpencraBneHne pe3ynbTaTOB PENICHHs KEHCOB B (pOpME MAHH-TOKIAIA C IIPE3CHTAUCH.

* - Jlex — nexyuu; Ilp — npaxmuueckue 3auamus, CP — camocmosmensvHas paboma, JIP —
nabopamopHwvie pabomul.

3. YCJOBUA PEAIM3ALIUU ITPOT'PAMMBI IUCIHUITJINHBI

3.1. TpeGoBanus K MUHHMAJLHOMY MATePHATbHO-TeXHHYECKOMY 00ecnedeHHI0

Jlis peanu3anuy nporpaMMbl y4eOHOH AUCHUILINHBI IPEyCMOTPEHEI CIIeHUAIbHBIE TIOMELICHNUS,
MIPHBEACHHBIM B IT 6.3 0CHOBHOH 00pa30BaTeIbHON MPOrpaMMBbI CIIEHUATEHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNTIUHBL

Tun ayguropun OcHalneHne ayTuTOpuu

Cnenunaju3upoBanHoe yuedHoe oGopyroBanue, [1O n maTepuanl
JJ1sl OCBOEHMSI IMCIMILIHHBI (IIPH HE00X0AUMOCTH)




Y4aebuast ayTuTopus 1is

MIPOBEICHUS 3aHATHH KomrurekT ciennanu3npoBaHHON MeOelH, MapKepHast 10CKa;
JEKIIMOHHOTO THIIA, Kadeapa; aBTOMaTH3UPOBAHHOE pabodee MEeCTO MPEIoIaBaTels:
MPaKTUYECKUX 3aHITHH, komrbrorep AMD Ryzen, monutop LCD 24" Philips, nuntepakruBHas

BBINIOJIHEHUA KyPCOBBIX paboT, |maHesns 86", MMEETCst BBIXO B HHTEPHET
IPYNIOBBIX U HHAWUBUIyaTbHBIX

KOHCYJIbTaLlUH, TEKYIIEro [IporpammHoe obecnieuenne: Onepanuonnas cucrema Windows 10
KOHTpPOJIA B MpoMexkyTouHoll  |Pro; Office Professional 2007, Kaspersky Endpoint security s
arTecTanuu 6usHeca - CTaHIapTHBIH

VYdeOHast ayquTopus 1ist

NPOBEICHUS 3aHATHIA KoMmmekT cienuanu3upoBaHHON MeOenn; qocKa ayquTOpHas
JICKIMOHHOTO THIIA, MEJIOBasi, aBTOMaTH3NPOBaHHBIC paboune MecTa (TpoIeccop HE HIDKE
IPaKTUYECKUX 3aHATHH, Intel Core 15, onepatuBHas namsth o0beMoM He MeHee 16Gb;(SSD

BBINOJIHEHUS KypCOBBIX pabotT, |500 GB HDD 1 TB); npoektop EPSON, npoeKkioHHEIil 5KpaH,
TPYTHOBBIX U MHAWUBUYAIIBHBIX |fIMEETCs BBIXOJ B HHTEPHET
KOHCYJBTAHHA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHON [Iporpammuoe obecneuenue: OnepannonHas cuctema Windows 10
arTecTaluu Pro; Office Professional 2007, Kaspersky Endpoint security st
6usneca - CTaHIapTHBII
(KommproTepHsIi Ki1ace)

KommurekT cnennanusuposanHoii Mmebenn; Tenepusop LED LG 42"
ABTOMATH3UPOBAaHHBIC paboune MecTa (mpoiieccop He Hinke AMD
Ryzen, oneparuBnas namsith 00bemMom He meHee 8 ['6; SDD 500 GB,
Aynutopus Uil caMoCTOsATeIbHOM [MOHOONIOK Lenovo Intel 13), uMeeTcst BEIXO B HHTEPHET

paboThI 0OyHarOIHXCS
[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

3.2. Uudopmanuonnoe obecreuenne o0yueHust

ITepeuenb pekoMeHayeMbIX Y4eOHbIX U3daHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEpaTypbl

OcHosHble UCTOYHUKUL:

1. Epoxun 0. M. Xumus. 3agaun u ynpaxHeHHs [ DNeKTPOHHBIN pecypc]:YueOHOe
nocobue ays cryaertoB CITO. - Mocksa: Akanemust, 2021. - 288 ¢. — Pexxum gocryma: https://
academia-moscow.ru/catalogue/4831/539623/

2. Epoxun FO.M. Xumust: 3amaun u ynpaxHeHUs [ DeKTpoHHBIN pecypc]:Y4ueOHOe mocobue
st CITO. - Mocksa: Axagemus, 2021. - 282 c. — Pexxum moctymna:

3. Huxonbckuit A. b., CyBopoB A. B. Xumus [Dn1ekTpoHHBIN pecypc]:y4eOHHK B MTPAKTHKYM
st crio. - Mocksa: FOpaiit, 2023. - 507 ¢ — Pesxxum octyna: https://urait.ru/bcode/513537

ﬂOﬂOﬂHumeﬂbele UCMOYHUKU.

4. Jlebenes 0. A., ®anees I. H., Tomy6es A. M., lllanosan B. H., Cremanos M. b. Xumus.
3anaunuk [ DnexTpoHHEH pecypc]:Yaeonoe mocobue s CI1O. - Mocksa: FOpaiit, 2022. - 236
¢ — Pexxum moctyma: https://urait.ru/bcode/491053

5. Jlebenes FO. A., @anees I. H., Tony6eB A. M., [llanoan B. H. Xumus [ OnekTpoHHBIMT
pecypc]: Yuebnux s CITO. - Mocksa: FOpaiit, 2022. - 431 ¢ — Pexxum nocrtyma: https://
urait.ru/bcode/491035




Pecprbz qu)OpMCZL;L{OHHO—meJZeKOMMyHuKCZL;UOHHoa cemu «I/IHmepHem»:

1. 9bC PY/IH u croponnue IbC, K KOTOPBIM CTYAE€HTHl YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBAHMU 3aKIIFOYEHHBIX JOTOBOPOB:

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

- OBC Znanium https://znanium.ru

- DnekrporHo-6ubmotednas cucrema PY/IH — 5bC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pasosarenbrast mardopma KOpait https://urait.ru

2. bassl JAHHBIX U MOUCKOBBIC CUCTCMBEI.
- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/
Memoouueckue mamepuanet 015 00yuaIOWUXCS

dopmMupOBaHHE COAEPKAHNS yUeOHOM TUCIUIUIMHBI OCYIIECTBISIICS HA OCHOBE CIIEIYIOIIIX
MPUHLIATIIOB:

- y4eT BO3PACTHBIX OCOOCHHOCTEN 00yJaronuxcs,

- IPaKTHYECKasi HAPABICHHOCTh OOyYEHUS;

- i depeHIMPOBAHHBINA U MHANBUIYAIBHBIH ITOIXO

- popmupoBaHUe 3HAHUH, KOTOpBIe o0ecedaT 00yJaroIMMCsl KOJIIeDKa YCISITHY aJalTaIliio
K IPO(eCCHOHAIBHON NeSITeTbHOCTH.

CamocrosiTenpHast padoTa CTyJICHTa SBISIETCS] KITFOYEBOM COCTABISIONICH yU4eOHOTO Iporecca,
KOTOpas onpezaenser (OpMHUPOBAHNE HABBIKOB, YMEHUH W 3HAHWMN, IPUEMOB ITO3HABATEIbHOM
JeSITEIPHOCTH M 00ecneuynBaeT HHTEpeC K TBOPUYECKOM pabdore.

[IpaBuiIbHO CIUTAHUPOBAHHAS U OPTaHU30BAHHAS CAMOCTOSTEIbHAsI paboTa CTyICHTOB
MIO3BOJISIET:

-clienaTh 00pa3oBaTeIbHBIN MpoIece 0oliee Ka9eCTBEHHBIM U HHTEHCHBHBIM;

-CITIOCOOCTBYET CO3JJaHMIO HHTEpeca K N30paHHOH MPo(ecCcruu U OBIAJCHUIO €€ 0COOCHHOCTIIMM,
-IIPHOOIIUTE CTYACHTA K TBOPYECKOH IEATETBHOCTH;

-IPOBOJIUTH B JKU3HD U PEepEeHIMPOBAHHBIA MOIXO0A K O0yUSHHIO.

IIpn opranu3anuy caMoCTOSITEIbHON paOOTHI CTY/IEHTOB B KaU€CTBE METOA0IOTUUECKON
OCHOBBI JIOJDKEH NMPUMEHSATHCS IATENbHBINA MOAX0/, Koraa 00ydeHre OpUeHTHPOBAHO Ha
(dopMHupOBaHUE YMEHHI peIaTh HE TOIBKO TUIOBBIE, HO M HETHIIOBBIC 33a9M, KOT/Ja CTY/ICHT
JIOJDKEH MPOSBUTH TBOPYECKYIO aKTUBHOCTH, MHUIIMATUBY, 3HAHWSI, YMEHHUS M HABBIKH,
MOJTYYIEHHBIC MTPH MU3YUEHUN KOHKPETHOW JUCLUIUINHEL.

Y4eOHO-MeToqMYeCKNe MaTepHallbl UTsl CAMOCTOSTEIIBHON paboThl 00yYaOIIIXCSt
Pa3MeImaroTCsi B COOTBETCTBHU C JICHCTBYIOIIMM MOPSIIKOM Ha CTPAHUIE TUCIUILTNHBI Ha
VYuebHOM mopTaire.

4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCLUIIJINHBI

KOHTpOJIB U OII€HKA pEe3yJIbTATOB OCBOCHUA JUCIHHUIIIMHBI OCYIIECTBIIACTCA MMPEIOAAaBaATCIIEM B
nponecce NMpoBEACHUA IMPAKTUICCKUX 33.H5[TPII>1, TECTUPOBAHUSA, a TAKKEC BBIITOJIHCHHW
O6Y‘IaIO]l[I/IMI/IC$I HHAUBUIYaJIbHBIX 3aJaHUH.

Tabnuya 4. Konmpons u oyeHka pe3yiomamos 0C80eHUsT OUCYUNTUHDL

Fe3yJIGTATHI U0y TCHIH
®opMBbI U METOIbI KOHTPOJISI H OLIEHKH

(ocBOEHHBIEC YMEHNS, YCBOCHHbIE 3HAHNSA) pe3yJbTaTOB 00y4eHUst




3Hanus:

- 0 XUMHWYECKOH COCTABJISIOMEN
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIH
XUMUU B TIO3HAHUU SIBICHUH TPHUPOJIBI, B
(hopMHUPOBAHNN MBIIIJICHUS U KYJIBTYPbI
JTUYHOCTH, €€ PYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOIMMOM /ISl PEIICHUS TPAKTUIECKIX
3a71a9 U SKOJIOTHIECKHA 000CHOBAHHOIO
OTHOIIEHUS K CBOEMY 370POBBIO U MIPUPOTHON

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.

VYMmenus:

- BBIABILATH XapaKTepHbIE IPU3HAKU U
B3aMMOCBSI3b U3yUYEHHBIX [IOHATUH, IPUMEHATD
COOTBETCTBYIOIIME MTOHATHS IIPU ONUCAHUU
CTPOECHMS U CBOMCTB HEOPTAHUYECKUX U
OpraHWYEeCKHUX BEIECTB U UX MPEBPAILECHUN;
BBIABIIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUU C
MOHATHAMU U IPEACTABICHUAMU APYTHUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- UCIIOJIb30BaTh HAUMEHOBAHUSA XUMUYECKUX
COEAMHEHUN MEKIyHAPOAHOIO COK3a
TEOPETUUECKOU U NPUKIIAJTHOW XUMUU U
TpUBHAJIbHBIC HA3BAHUS BAXKHEHIIINX BEILIECTB
(9TMIIEH, aleTUIIeH, TIIMOEPUH, EeHol,
(dopmanbaeru, yKCycHasi KHCIIOTa, TIINIUH,
yrapHbIU ra3, yIJICKACIBIN Ia3, aMMHUAK,
ranieHasl U3BeCThb, HeralleHas U3BeCTb,
MUTBEBAs COJla U IPYTHX), COCTABIISATh
(OpMyIIBI HEOPTAHUIECKUX M OPraHMYECKUX
BEIL[ECTB, YPABHEHMS XUMUYECKUX PEAKLIUM,
OOBSICHATH MX CMBICIT; TOATBEPIKIATh
XapaKTepHbIE XMMUYECKHAE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U
3aIUCSIMH YPAaBHEHUM XMUMHWYECKUX PEaKLHN;

- YCTaHABIIMBATh PUHAIICKHOCTD H3Y4EHHBIX
HEOPraHMYECKUX M OPraHU4ECKUX BELIECTB K
ONPEIEICHHBIM KJIaccaM M CPyIaM

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
NCSITeIbHOCTRI0  OOYyYAIONIUXCS, AaHAJU3 |

- CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas OIlEHKa ONTUMAJIBHOCTA METOJa PEeHICHUs
BKJIFOYAET: OCHOBOIIONIATAIOIIHAE TOHSITHS 3a71a4, BBIMIOJIHEHUE " 3anuTa
(XMMUYECKUN 3JIEMEHT, aTOM, IEKTPOHHAS WHIMBU/IyaJIbHBIX 3a/IaHHH.

00oouka aTroma, s-, p-, d-3NEeKTPOHHBIE
opOuTanu aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTD,
CTEIeHb OKHUCIICHUS, XUMUIECKasl CBA3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBINA 00beM,
YIIEPOIHBIN CKelNeT, (pyHKIIMOHAIbHAS TPyIIa,
paauKan, u30Mepusi, H30MEpHI,
TOMOJIOTHYECKHUH Psifl, TOMOJIOTH,
YIJIEBOIOPO/IBI, KUCIOPO/- M A30TCOAEPIKALIHE
COEIMHEHUS], OMOIOTHYECKU aKTHBHBIC
BemecTBa (yIIeBObl, JKHPBI, OEITKH), MOHOMED,
MOJIMMeEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC COEMHEHHUS,
KpHUCTaJUTMIECKast PemIeTKa, TUITbl XHMHYCCKUX
peaxnuii (OKUCIUTENIEHO-BOCCTaHOBUTEIBHBIE,
9K30-1 SHJIOTEPMUYECKHE, PEAKIIUU MOHHOTO
0o0OMeHa), pacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, SJCKTPOITUTHIECKAS
JMCCOLUANUs, OKUCIUTENb, BOCCTAHOBHTEIIb,
CKOPOCTHh XUMHYECKON PEAKIINU, XUMUIECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OpPraHHISCKUX
BeniectB A.M. bytneposa, Teopus

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

Tabnuya 5. Ilepeuenv komnemernyuti

TE3yJIBTAThI (KUMITCTCHIINH)
Mudp
Neonaning 10 HEALONATATE NANUEL TATAD ILOXDOTADIALL
OK 01. Boi0uparp cnoco0bl penrenus 3a1a4 npogeccHoHAIbHOI AesiTeJIbHOCTH
NPUMEHUTEJIBHO K PA3JIHYHBIM KOHTEKCTAM

JHATh:

aKTyaJIbHBIN MPO(eCCHOHANBHBINA M COLUANBHBIN KOHTEKCT, B KOTOPOM IPUXOINUTCS paboTaTh U KUTh;
OCHOBHBIC HCTOYHUKY MH(OpMALIUK U pecypchl UTs peieHus 3a1ad U IpobiieM B IpodeccHoHaIbHOM 1/
WITH COITHAJIbHOM KOHTEKCTE; aJITOPUTMBI, METOIBI BHITIOIHEHUS PaboT B MPOPECCHOHATBLHON U CMEXKHBIX
o0JacTsx; CTPYKTypy IIaHa [UIsl PEIICHHs 3a1a4; TOPSIOK OLIEHKU Pe3y/IBTaToB NpoQecCHOHaIbHOI

OLIIOCTIA

MCTh:

pacro3HaBaTh 3a7ady W/Win npobiemMy B podecCHOHaIbHOM H/HITH COLMaIbHOM KOHTEKCTE,
aHAIU3UPOBATh U BBIIEIATh €€ COCTaBHBIC YACTH; OIIPEAEHATH STAlbl PELIECHUs 3a]a41; BBIABIATD U
a¢dekTuBHO NCKaTh HHPOPMALIHIO, HEOOXOAUMYIO ISl PELICHHUS; COCTABHUTS IIAH JICHCTBHS,
OTIpEETUTH HeOOXOAMMBIE PECYPCHI; BIAETh aKTyalbHBIMH METOJAMH PaOOTHI B IPO(ECCHOHATEHON 1
CMEXHBIX c(epax; peaan30BaTh COCTABICHHBIN IIaH; OLCHUBATH PE3YJIbTAT U IMOCIEACTBHS CBOUX

neveTeuii (CANMACTAGTATL N T A TINMOTITLIN UArTARITITEA )

CopneiicTBOBATH COXPAHEHHMIO OKPYKAIOLLEH cpe/ibl, pecypcochepe:KeHHIo,
OK 07. NPUMEHATH 3HAHUS 00 U3MEHEHUH KJIMMATa, IPUHLIHIIBI 0epeKINBOro
NPOU3BOJACTBA, 3¢ PeKTHBHO /1eliCTBOBATH B Ype3BbIYAHHbBIX CUTYALUsIX




JIHATh?

MpaBHIIa SKOJIOTUIECKOI 0€301aCHOCTH MPH BEIEHUH NMPO(PECCHOHANBHOHN IeATEIBHOCTH;
OCHOBHBIE PECYPCHI, 3aIe1ICTBOBAHHBIE B MPO(ECCHOHAIBHON I TENBHOCTH;

T ofecTiereTiig nasymencfeanoxrarrira

YMCTb.

co0JIrOaTh HOPMBI SKOIOTUIECKON 0€30IacHOCTH;
OIIpeIelIATh HalPaBJICHHUS PecypcocOeperkeHHs B paMKax MpodhecCHOHAIbHON AEATEILHOCTH O

OTIAITIIATIT ITONOTIL

Hcnonp30BaTh coBpeMeHHbIE CPEACTBA MOUCKA, AHAIN32 H HHTEPIPeTALNI
OK 02. HHpOpMALHM U HHPOPMAIITHOHHbIE TEXHOJIOTHH /151 BHINOJHEHHU 3a1a4
npogeccuoHAIbHOU 1eATeJIbHOCTH

JOHATh:

HOMCHKIJIaTypy HH(bOpMaHHOHHI)IX HUCTOYHUKOB, IPUMCHACMBIX B HpO(bCCCHOHEUH)HOI:’I ACATCIIbHOCTH,

nyzoarr 1 crnvrrunananarrra urrchanmasarriar: dhanasar adharmasooriia nanymr maman maxera uarrdhanararrroo

YMETE!

HOMEHKJIaTypa HH(POPMATHOHHBIX HCTOYHHKOB, IIPUMEHAEMBIX B TPO(hEeCCHOHABHOM NeATETbHOCTH;

TuArrassrr omnsrrassaraanarrra rrrrdhanasarrrarr: charasor adhanasoartira nansymor maman rrarrerea rrrxdhanasarreoes

Bnagers:

HAaBBIKAMH IMOJIy4YCHHUsT HH(POPMAITHH U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENIEHO OCYIIECTRISATh
MOMCK, aHAJIN3, CACTEMATH3AIHI0 K HHTEPIPETAINIO HH(DOPMAIIUK Pa3sTUIHbBIX BUJOB U HOPM
MPEICTABICHHU;

CO3/1aBaTh TEKCTHI B PA3IAYHBIX (hopMarax ¢ yueToM HasHAICHUT HH()OPMAIIUN | [[EJIEBOM ayTUTOPHUH,
BBIOMpAsi ONTHMAJIbHYIO (POPMY IPEACTABICHHS U BU3yaIU3allUU;

OIICHUBATH JIOCTOBEPHOCTD, JISTHTUMHOCTh MH(DOPMAIHH, €€ COOTBETCTBUE MPABOBBIM H MOPAJIHHO-
THYECKUM HOpMaM;

HCIIOIB30BATh CPEACTBA HHPOPMALMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H OPraHU3AIIMOHHBIX 33184 C COOIOEHIHEM TPeOOBaHMHA
9PrOHOMHKH, TEXHUKH 0€30TIaCHOCTH, THTUEHBI, PECYyPCOCOEPEIKEHHUSI, TIPABOBBIX H STHICCKUX HOPM,
HOPM HH(POPMAIIMOHHOH 0E30MMaCHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHUS M 3alIUTHI HH(POPMAIHK, HH()OPMATMOHHO# 6e30MacHOCTH
IUYHOCTH

OK 04. |3q)q)eKTm;Ho B3aUMOJIEHCTBOBATH U Pad0TATh B KOJIJIEKTHBE U KOMAaH/Ie

YMCTB?

OpTraHnU30BEIBATH pa60Ty KOJIJICKTHBA U KOMAaH/bI; BSaHMOHCﬁCTBOBaTB C KOJUICTaMH, PYKOBOJACTBOM,

o
rrorrarrmassr o vwaoa mnaadanarrazraor ot macTaTr rrooTrr




6. ®°OH/I OHEHOYHBIX CPEJICTB

6.1. (I)OH}I OLCHOYHBIX CPECACTB MJIsl IIPOBEACHUA l'lpOMe)KyTO'-IHOﬁ arrecranmuu

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.

OrneHouHBIE CPEACTBA MO3BOJISIIOT MPOBECTH TEKYIIUI KOHTPOIb MO Aucuuiuinge. [lo kaxaomy
CpPEZICTBY OLICHUBAETCS MTOJTHOTA U TIIyOMHA OCBOCHHS, XapaKTEPHU3YIOIIHECs MTOKa3aTesIMKA U

Tabnuya 6. Ilokazamenu u kpumepuu OYeHUBAHUS

Ilokasarens Kputepnii
HIOpPOTOBbIH 3HaeT: 0a30BbIe OOIIME 3HAHUS,
(y3HaBaHue)
3 YMeeT: OCHOBHBIE YMEHUsI, TpeOyeMbIe JUIS BHITTOTHEHUS TIPOCTHIX
«3» —
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
. 00J1aCTH MCCIIEI0OBAHUS,
bazoBrii
(Bocrpoussezierie) YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
4 OTpeIeNICHHBIX IPOOIeM B 00JIaCTH UCCIICIOBAHMUS,
«4»
Brageer: Oeper 0OTBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
Bricokuii 3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu
(KOMITETEHTHOCTB) |MCCJIE€J0BAHUS C TOHMMAHUEM IPaHULl IPHMEHUMOCTH;
«5» YMeeT: quarma3oH MpakTHIeCKHX YMEHU, TpeOyeMbIX Ui Pa3BHTHS
TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPOOIEM;
max Gayn

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

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 IlepedyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCIO0JIb3YEMbIX NIPH OCYLIECTBICHUH

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),

-MMHUTAIIOHHBIE KOMITBIOTEPHBIC MOJIEIIH;

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




