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Pabouas mporpamma oOmieoopazoBarenbHol yueoHou nuctuiuinabl OV, 10 «Xumus
» pazpaborana Ha ocHoBe DeniepanbHOro rocy1IapCTBEHHOTO 00Pa30BATENHLHOTO
cranaapra (OI'OC) cpeanero nmpodeccuonansHoro oopazosanus (CIIO) nmo npodeccun
43.01.09 «IloBap, kKOHIUTEP», YTBEPKACHHBIN NMprkazoM Munoo6pHayku Poccuu ot 09 .
nexadps 2016 r. Ne 1569, 3apeructpupoBano B Muntocre Poccnn 22.12. 2016 Ne 44898.
C YYETOM MPUMEPHOU MPOTrpaMMbl 00111e00pa30BaTeILHON YUeOHOU TUCITATIITUHBI
«Xumus» 1715 mpodeccruoHambHBIX 00pa30BaTeNbHBIX Opranu3anuii. PekomeHnaoBaHo
®denepaabHbIM rOCYIAPCTBEHHBIM aBTOHOMHBIM yupexaeHrueM «DeepaibHbli HHCTUTYT
pasButus oopazoBanus (PI'AY "OUPO") B kauecTBe MPpUMEPHOU MPOTPaMMBI 115
peanu3alryu OCHOBHOM mpodeccuoHaibHOM o0pa3zoBarenbHoit mporpamMMbl CI1O Ha Gaze
OCHOBHOTI'0 00111eT0 00pa30BaHusl C OJYUYEHUEM CPEHEro o0I1ero 0opa3oBaHusl.

[Tpotokon Ne3 ot 21 uronst 2015 r. Peructpanmonssiii Homep peneH3nu 382
ot 23 utonst 2015 r. PI'AY "OUPO".

Opranmzanus-paspadorunk: [BITIOY "Koueax HapoaHbIX NPOMBICJIOB M Typu3Ma''.

Pa3pa60Tqm<: Kyp6aHOBa E.X. -IIPCIIOAAaBaTCIIb CIICHUAJIBHBIX JUCHUIIIIMH U XUMHH.
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INOACHUTEJIBHASA 3ATINCKA

PabGouass mporpamma paspaboTaHa Ha OCHOBE TpeOoBaHMM (eaepabHBIX
rOCYJapCTBEHHBIX o0Opa3oBaTenbHbIX craHaapToB (PI'OC) cpennero oOriero
oopazoBanust (CIIO), mpenbsBIsSEMBIX K CTPYKType, COACPNKAHHIO U pe3ysbTaTraM
OCBOCHHUS y4eOHOU AUCHUILIMHBI «XUMUS», U B COOTBETCTBUU ¢ PexoMmeHaarusMu
[0 OpraHU3aLMK MOJYYEHHs] CPEIHEro oOIero oOpa3oBaHus B MPEIEIaX OCBOCHUS
oOpazoBarensHbix Tporpamm CIIO Ha 06aze OCHOBHOTO OOIIETO OOpa3oOBaHHS C
yaetoMm TpeboBanuii PI'OC u mnomydaeMod mnpodeccuu WM CHEIUaIbHOCTH
CpEIIHETO podecCuOHATBHOTO oOpazoBaHuUs (m1cpMO JenapramenTa
rOCyJAapCTBEHHOW TMOJUTUKKM B cdepe NoArotoBku padoumx kaapoB u JI1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yTrouHeHUSIMH, OJ00PECHHBIMH
Hayuno-metoanueckum coBetoM lleHTpa mnpodeccuonanbHoro oOpa3oBaHus W
cucteM kBanukanuii PI'AY «OUPO» [Ipotokon Ne 3 ot 25 mast 2017 1.

1. MACHOPT PABOYEN MPOT'PAMMBI YYEFHOM JUCIIUITIJINHBI
XUMMUA

1.1. O0Js1acTh IPpUMEHEHUS IPOrPAMMbI

Pabouyas mporpamMma yueOHON JUCHUILIMHBI SBJISIETCS YACThIO OCHOBHOM
npodeccuoHaIbHONM 00pa3oBaTesibHOM nmporpammel o npodeccuu CI1O 43.01.09
"IToBap, koHAUTEP", YKPYINHEHHBIX IPYIII poQeccuil, cielalbHOCTEN U
HaIpaBJICHU MOJATOTOBKH MPO(ECCHOHATBLHOTO 00pa30oBaHusl "' CEpBUC U Typu3M'.
1.2. MecTo IMCHUIJIMHBI B CTPYKTYPe OCHOBHOI NPO(ecCHOHATbHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl: JUCIHUIUIMHA BXOJIUT B 0011e00pa30oBaTeIbHbBIN
IIUKJI TPO(HIIBHOTO YPOBHSI.

1.3. leau u 3aaa4M TUCHUILVIMHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHMS
AUCUUILINHBI:
[Iporpamma OpreHTHpOBaHa Ha JOCTHXKECHUE CJICAYIOLIUX LeJIeH:
OCBOCHME 3HAHMH O XUMHUYECKOMN COCTABJISIONIEN €CTECTBEHHO- HAYYHOM KAPTHUHBI
MHPA, BAKHEHUITNX XUMUUECKUX MOHATHUSIX, 3aKOHAX U TEOPHUSX;
(opmupoBaHue y 00y4darOIMXCs LETOCTHOTO MPEACTABICHUS O MUPE U POJIH XUMUU
B CO3/IJaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MUPA U YMEHUSI OOBACHSTh
O0OBEKTHI M MIPOLIECCHI OKPYKAIOIIECH NeUCTBUTEIBHOCTH: MPUPOIHOM, COLIMATBHOM,
KYJBTYPHOU, TEXHUYECKOMN CPEMBL, - UCIIONB3YS ISl STOTO XUMUYECKUE 3HAHUS,
YMEHMUS I OLICHUBAHUS 3HAYMMOCTH XUMUYECKOTO 3HAHUS ISl KaXK0TO YEIIOBEKA;
OBJIa/IeHUE YMEHUSIMM TIPUMCHSTh TIOJTyYCHHBIC 3HAHUS JIJIS1 OOBSICHCHUS
pa3zHOOOpa3HbIX XUMUUECKHX SIBJICHUM U CBOMCTB BEIIECTB, OLIEHKH POJIM XUMUU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUU U MOJIYYEHUU HOBBIX MaTEPUAJIOB;
Pa3BUTHE NM03HABATEJbHBIX HHTEPECOB U HHTE/UIEKTYAJbHBIX CIIOCOOHOCTEH B
MPOLIECCE CAMOCTOATEIBHOTO MPUOOPETEHUSI XMMUYECKUX 3HAHUM C MCIIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB HH(POPMALIUU, B TOM YHCIIE€ KOMITbIOTEPHBIX;



BOCIUTAHME YOeKAEHHOCTH MMO3UTUBHON POJIM XUMUU B KU3HU COBPEMEHHOTO
o01IeCTBa, HEOOXOIUMOCTH XUMUYECKH TPAMOTHOTO OTHOIIEHHSI K COOCTBEHHOMY
3JI0POBBIO U OKpPYXAIOIEH cpee;

NpUMeHeHue MOJIy4eHHbIX 3HAHUI U YMeHHUii 111 0€3011aCHOTO UCIIOJIb30BAHUS
BEI[ECTB U MAaTE€pPHAJIOB B OBITY, HA IPOU3BOJICTBE U B CEIILCKOM XO035MUCTBE, IS
pelIeHus] IPaKTUYECKUX 3a7]a4 B IOBCETHEBHOM KU3HHU, JUISl IPEyIPEKICHUS
SBJICHU, HAHOCSIIIUX BPEJl 30POBBIO YEJIOBEKA U OKPYIKAIOIIEH Cpee.

B pe3ynbTaTe 0CBOECHUS TUCUUIIMHBI 00YYaOIUNACA JOJKEH YMETh:

HA3bIBATh: U3YUYCHHbBIC BEIIECTBA M0 «TPUBUATIBLHON» WIM MEXKIYHAPOTHOMN
HOMEHKJIATypaM;

onpeesiTh: BAJICHTHOCTb U CTETICHb OKUCIICHUSI XUMUYECKHUX AJIEMEHTOB, THUII
XUMUYECKOU CBSI3U B COEAUHEHUSIX, 3apsi/l HOHA, IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ, TUI KPUCTAIUIMYECKOU PELIETKH, XapaKTEP CPEibl B BOJIHBIX pACTBOPAX,
OKHUCIIUTEIb U BOCCTAHOBUTENb, HAIIPABIICHUE CMENIECHUSI PABHOBECHS 0] BIUSIHUEM
pa3IuYHBIX (PaKTOPOB, U30OMEPHI U TOMOJIOTH, MPUHAIICKHOCTH BEUIECTB K PA3HBIM
KJIaccaM HEOPraHMYECKUX U OPTaHUYECKUX COCIMHEHUM; XapaKTep B3aUMHOTO
BIIMSIHUSL aTOMOB B MOJIEKYJIaxX, TUIIbI pEAKIIU B HEOPTaHUYECKO U OpraHUYECKOM
XUMUH;

XapaKTepu3oBaTh: S-, P-, d-3JIEMEHTHI 110 MX OJIoKeHUI0 B [Teproauueckoi
cucteme JI.1. MenaeneeBa; o0mue XUMAYECKIE CBOMCTBA METAJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHUUYECKUX COCTUHEHUM; CTPOCHHUE U
CBOMCTBa OPraHUYECKUX COCTMHEHUH (YTI€BOJOPO0B, CIUPTOB, (hEHOJIOB,
aJbJACTUI0OB, KETOHOB, KAPOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHCJIOT U YTJIEBOJ/IOB);
00BSICHATD: 3aBUCUMOCTb CBOMCTB XMMHUYECKOTO JIEMEHTA U 00pa30BaHHBIX UM
BENIECTB OT noJyioxkeHus B [lepuognueckoi cucreme .M. MenneneeBa; 3aBUCUMOCTD
CBOMCTB HEOPraHUYECKUX BELIECTB OT UX COCTaBa U CTPOEHUS, IPUPOIY XUMUUYECKOU
CBSI3H, 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT Pa3TuYHbIX ()aKTOPOB,
3HaueHue (HPEepPMEHTOB B OMOJIOTUH U IPUMEHEHNE B TPOMBIIIUICHHOCTH,
PEaKIMOHHON CIOCOOHOCTH OPTaHUYECKUX COCIMHEHUM OT CTPOSHUS UX MOJIEKYT;
BBINOJIHATH XUMHYECKHI IKCIIEPUMEHT 110 PAaCIO3HABAHUIO BAKHENIIINX
HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB, MOJYYCHUIO KOHKPETHBIX BEILIECTB,
OTHOCSIIIINXCS K U3YUYEHHBIM KJIacCaM COEMHEHMUI;

NMPOBOAMTH PACUETHI IO BRIPAKEHUIO KOHIIEHTPAIMHA PACTBOPOB: MACCOBOM 10U
pacTBOpeHHOrO BelecTBa (%-HOM), MOJIIPHOM; XUMHUYECKUM (GOpMyJiaM U
YPaBHEHUSAM PEAKIINN;

OCYIIECTBJIATH CAMOCTOSITEILHBIN MOUCK XUMUYECKOW HHGOPMAIIUU C
WCIIOJIb30BaHUEM PA3JIMUYHBIX UCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAyYHO-
MOMYJISIPHBIX U3/IaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MuTepHETA);
UCITIOJI30BATh KOMITBIOTEPHBIE TEXHOJIOTUH ISl 00paOOTKU U TIEpeIauyn XUMHUIECKOM
uH(OpMAIUU U €€ MPEJICTABICHUS B PA3IUYHBIX (hOpMax;

CBSI3BIBATH M3yUCHHBIN MaTepHall CO CBOeH Oyaymieit mpodeccruonanbHOn
JEATEIIbHOCTHIO.



HCIO0JIb30BAaTh MPUOOPeTeHHbIE 3HAHUS M YMEHHs B MPAKTHYECKOii
eATeJHLHOCTH U MOBCETHEBHOM KU3HU:

- JUTS IOHUMAaHWsI TII00JIBHBIX TTPOOJIEM, CTOSIINX TIEPE]] YeTI0OBEUSCTBOM:
IKOJIOTHYECKUX, SHEPTETUIECKHUX U CHIPHEBBIX;

- 00BSCHEHUSI XUMHYECKUX SIBICHUH, IPOUCXOASAIIUX B IPUPOJIE, OBITY, HA
TIPOM3BOJICTBE;

-3KOJIOTUYECKH TPAMOTHOTO MOBEACHUS B OKPYXKAIOIIECH Cpeie;

- OIIEHKH BJIMSIHUS XUMHYECKOTO 3arpsSi3HEHUS OKPYIKAIOIIECH Cpeibl HA OpraHUu3M
YEJIOBEKA U IPYTUE KUBBIE OPTaHU3MEI;

- 0e301acHol pabOTHI C BEIIECTBAMH B JIAOOpATOpUH, OBITY U Ha TIPOU3BOJICTBE;

- OIpeIeNICHNS BO3MOYKHOCTH MPOTEKAHNUSI XUMUYECKUX TTPEBPAIICHUIA B PA3IMIHBIX
YCIIOBHSIX U OTICHKU WX TIOCIIEACTBUM;

- pacmo3HaBaHMs ¥ HICHTU(PUKAIINYA BaXKHEUIITUX BEIICCTB M MAaTCPHUAJIOB,;

- OIICHKH Ka4eCcTBa MUTHEBOM BOJIBI U OT/ICITBHBIX MUIIEBHIX MPOIYKTOB;

- KPUTHYECKOU OIIEHKU JJOCTOBEPHOCTH XUMHUUYECKOU MH(OpMAIuu, MOCTynaromen u3
Pa3IMYHBIX UCTOYHUKOB.

B pesynbrare 0CBOEHUS TUCHUILIMHBI 00y4A0IIMIACH 10JIKEH 3HATh!

POJIb XMMHUH B €CTECTBO3HAHUM, €€ CBSI3b C IPYTUMU €CTECTBEHHBIMU HAyKaMU,
3HA4YCHUE B KMU3HU COBPEMEHHOTO OOIIECTBA;

Ba)KHelIIue XMMUYeCKUe MOHSTHS: BEIIECTBO, XUMHUUYECKUHN JIIEMEHT, aTOM,
MOJIEKYJIa, MacCa aTOMOB M MOJIEKYJI, MOH, PaAuKal, AJUIOTPOIHUS], HyKJIW]IbI U
U30TOIIbI, ATOMHEBIE S-, P-,d-0pOnTaIH, XUMHUECKAS CBS3b, 3JICKTPOOTPUIIATCIIEHOCTD,
BAJICHTHOCTb, CTEIIEHb OKUC-JICHUS, THOpUU3aIus OpOUTasiel, MpOCTPaHCTBEHHOE
CTPOCHHE MOJIEKYJI, MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00beM ra3000pa3HbIX
BEIIECTB, BEIIECTBA MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS, KOMILJICKCHBIE
COEIMHEHUS, TUCTIEPCHBIE CUCTEMbI, HCTUHHBIE PACTBOPBI, AIEKTPOIUTUYECKAS
JIMCCOLUALINS, KUCIIOTHO- OCHOBHBIE PEAKIIUH B BOAHBIX PACTBOPAX, T'UJIPOJIN3,
OKHCIIEHUE W BOCCTAHOBJIEHUE, AIEKTPOJIN3, CKOPOCTh XUMUYECKOUN pEeaKInH,
MEXaHU3M PEaKIINM, KaTallu3, TeIIoBOM 3 PEeKT peakiyu, YHTANIBINS, TeIUI0Ta 00pa-
30BaHUsl, SHTPOMUS, XUMUUYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHS, YIIIEPOIHBIN
CKeTeT, GYyHKIIMOHAIbHAS TPYIINa, TOMOJIOTHS, CTPYKTYPHAsi U IPOCTPaHCTBEHHAs
H30MEpHsl, UHAYKTUBHBIMA U Me30MEpHBIN A PeKThI, 2MeKTpod i, HyKICOPuI,
OCHOBHBIE TUIIbI PEAKLIUNA B HEOPTAHUYECKON U OPraHNYECKOW XUMUH;

OCHOBHbIE 3aKOHbI XMMHU: 3aKOH COXPAHEHUSI MAaCChl BEIIECTB, 3aKOH MTOCTOSHCTBA
cocTaBa BeulecTs, [lepnoanueckuii 3akoH .M. Menneneesa, 3akoH I 'ecca, 3akoH
ABorazapo;

OCHOBHbIE TEOPUH XMMHUM; CTPOCHHS aTOMa, XUMUYECKOU CBSI3H,
AIEKTPOJUTUYECKON TUCCOLUAIIUN COJIEH, KUCIIOT U OCHOBAHMM, CTPOCHUS
OpPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUH (BKIIIOYAsi CTEPEOXUMHUIO),
XUMHUYECKYI0 KUHETUKY U XUMHUYECKYIO TEPMOJUHAMHUKY;

KJIACCU(PUKANUIO U HOMEHKJIATYPY HEOPraHMYECKUX U OPTAaHUYECKUX COCTMHEHUM;
NPUPOAHbIe HCTOYHUKH YTIICBOJIOPOJIOB U CIIOCOOBI X MEPEPaOOTKH;

BelIeCTBA M MaTePHUAJIbl, IUPOKO UCIOJIb3yeMble B IPAKTHKE: OCHOBHbBIC
METaJUTbl ¥ CIUIaBbl, TpaduT, KBapIl, MUHEpPATIbHBIC YAOOPEHUS, MUHEPAJILHBIE U
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OpraHM4YC€CKHUEC KHUCJIOTHI, IICJIOYHY, aMMHUAK, YTTIEBOAOPOIEL, (I)GHOJI, AdHHJIMH, MCTa-
HOJI, 3TaHOJI, STUJICHIJIMKOJIb, NI CPUH, q)OpMaJII),IIeI‘I/II[, ancTrajgpAcrua, aicToH,
MYypaBbHHAasA KUCJI0TA, YKCYCHAsA KUCJIOTA, I'TIFOK034d, caxapo3a, Kpaxmall, KJIICTUaTKa,
AMHMHOKHCJIOTHI, 6€J'IKI/I, HCKYCCTBCHHBIC BOJIOKHA, KaAYYYKH, IIJIACTMACCHI, ) KUPHI,
MbLIa 1 MOKOIMUC CPCACTBA, (I)CpMeHTBI, BHUTaMHHEI.

Conepkanue yueOHOM TUCIUIUIMHBI HAIPABICHO HA Pa3BUTHE OOLIUX KOMITETCHITUMI:

OK 01. BriOupats crnocoObl pemieHHs 3a1a4 MpopecCHOHATBHON JESTEIbHOCTH,

IMPUMCHUTCIIBHO K PAa3JIMYHBIM KOHTCKCTAM.

OK 02. OcymecTBiasaTh TMOHWCK, aHAIW3 W HMHTEPHpPETAlUI0 HHYOpMAIHH,

HEOOXOMMOM I BEIOTHEHUS 33124 PO eCCHOHATBHON ACSITENFHOCTH.

OK 03. I[TnanupoBaTh U peannu30BbIBATh COOCTBEHHOE NMPOdEeCCUOHATBHOE U
JUYHOCTHOE PA3BUTHE.

OK 04. PaboTatb B KOJUIEKTUBE U KOMaH/Ie, dP(HEKTUBHO B3aUMOJICHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaMHU.

OK 05. OcymecTBiISITh YCTHYIO U TIUCbMEHHYI0 KOMMYHHUKAIIHAIO Ha
rOCyJapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEW COLMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTA.

OK 06. [IposBIATE TpaK1aHCKO-NIATPUOTHYECKYIO MTO3UIUIO, TEMOHCTPUPOBATH
OCO3HAHHOE MOBEJEHUE HA OCHOBE TPAJUIIMOHHBIX 00IIEYETOBEYECKUX LICHHOCTEN.

OK 07. ConeiicTBOBaTh COXpAHEHHUIO OKPYKAIOILIEH CPEIbl, PECYPCOCOEPEKEHHUIO,
3¢ (HEeKTUBHO AEMCTBOBATh B UYPE3BBIUANHBIX CUTYAIUX.

N3yuenue oOiieoOpazoBaTenbHON YUeOHOM TUCIUTIITUHBI « XUMUSD 3aBEPIIACTCS
MOJIBEICHHEM UTOTOB B hopMe TudPepeHInpoOBaHHOTO 3a4eTa.

[Ipu ocBoenuu ganHoit npodeccuu CIIO xumus uzyyaercs Ha TpoPUILHOM
ypoHe ®I'OC cpennero odmiero ooGpa3oBaHus.

1.4. Koiu4yecTBO YacOB HA OCBOEHHUE NMPOrpaMMbl 1M CIIUNJIMHBI:

Buabl yueOHol padoThI Kos1-Bo yacos
Oo0s3aTesIbHAsE AYIMTOPHAsA HArPy3Ka (Bcero) 349
B TOM YHCJIC IPAKTUICCKUE 3aHATHS 68
KOHTPOJIbHBIE pabOThHI 13
BHeaynuTopHasi camocTosiTeibHasA padoTa 24
MakcumajibHas y4eOHas HATPy3Ka 373
Wrorosas arrecranys B popme nud¢epeHuMpoBaHHOIO 3a4eTa 2

[TpakTrdeckue 3aHATUS TPOBOJATCS MOCIIE U3YUYEHUSI TEOPETUUECKOTO
MaTtepuasia, IoATOMY HEKOTOPbIE MPAKTUYECKUE 3aHITUSI O0BbEIMHEHBI B
COOTBETCTBHUM C TEMAaMH pa3/ieia .



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIHUATLIMHBI

2.1 O0bem y4eOHOI AUCHUIIUHBI U BUIBI Y4eOHOH padoThI

Bup yueOHoi1 padoThI Oovem uacos
MakcuManbHasi yueOHasi HArpy3Kka BCero 373
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAasl HArpy3Ka (Bcero) 349
B TOM YHCJIE:
1a00paTOPHBIE 3aHITUSL U TPAKTUUECKUE 3aHSATHUS 68
KOHTPOJIbHBIE PaOOTHI 13
CamocrosiTesibHas paboTa o0yuarouerocs (Bcero) 24

B TOM YHCJIC:

Buinonnenuti ynpasxcueHuil, peweHue 3a0ay, cocmaegienue maoauy.
Iloozomoska omeemog Ha 80npochi.

Iloocomoska pehepamos, 00K1A008 NO MeMAM.

Htorosas arrecranus B popme qudGepeHnpoBaHHOTO 3a4eTa . 2



2.2 TemaTU4eCKUM NnaH N copepxaHme y4yebHou gucumnnumHe "xmmuma"

HaumenoBanue
pa3aesioB yueOHOM
TUCHUILIMHBI 1 TEM

Coaep:xanue yyeOHOro MaTepuaJa, jabopaTopHbie padoThl U MPAKTHYECKHE
3aHATHS, CAMOCTOSITEIbHAS PadoTa 00yUYal0IIHXCsl, KYpcoBasi padoT (MpoeKT)
(ecnu mpeyCMOTPEHEI)

Oo0neMm
4acoB

YpoBenb
0CBOEHHS

1

2

Paznen 1. Teopusi xXumnyeckoro
CTPOEHHS OPraHUYeCKHX
cOoeIMHEeHU I

1 Kype

Conep:xxanue yueOHOro MaTepuaJia

Beenenue B npenmer «Opranuyeckas XUMHsI».

Teopust XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX coeMHeHn. [Ipennocbuiku
CO3/1aHUSI TEOPUHU U OCHOBHBIE IIOJIOKEHUS U 3HAUEHHUE TEOPUHU.
Knaccugukaius u ctpoeHre OpraHMuecKuX BeIeCTB.

XUMHUYECKUE PEAKIIUU O.C.

OCHOBBI HOMEHKJIATYpbl OPraHUYECKUX COCIUHEHUM.

Buasl n3oMepun OpraHn4eCKUX COCTUHEHUM.

KoBajneHTHas XuMu4ecKast CBSI3b.

KonTponbHas pabota 3a 9 kiacc.

PNRPNNRE R PR

CamocrosiTesibHBIC PA0OTHI

[TonroroBka pedeparos no Temam: «OKu3Hb u gesrenbHocTh A.M.
bytneposa», «Buranusm u ero kpax», «Pojb OT€4eCTBEHHBIX YUEHBIX B
CTAHOBJICHUHW U PAa3BUTHUU OpFaHI/ILIGCKOI\/JI XUMHUN)).

Paznen 2. IlpeneabHbie
YIJ1€BO0PObI

Conep:xxaHue y4yeOHOro MaTepuaJa

[Tpenensuble YB. Ankans! unu napadunsl. Haxoxaenue B npupoje, cocTas,
CTpOEHHE, N30MEpHsl, HOMEHKIATypa, (PU3HUuecKue CBOICTBA.

Haxoxnenue merana B npupojie, pu3nuecKkue CBOMCTBA.

XHWMHUYECKUE CBOMCTBA MPENEIBHBIX YIIIEBOJOPOIOB.

ITonyyenue u npumenenue I1YB -ankaHoB.

[MuknonapaduHbl (IUKIOATKAHbI) CBOMCTBA U MPHUMEHEHHE.

[ToBTOpHO- 06OGImatoIHIA ypoK. [ToAroTOBKa K KOHTPOJIBHON paboTe Mo
AJKaHaM.

P NDDNDN - N
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KontponbkHast paboTa 1o ajqkaHaM.
Pa300p ommboK KOHTPOJILHON PabOTHI

HpaKaneCRne 3aHATHSA

1-2 ITpakTudeckast paboTa- 03HAKOMJICHHE C TEXHUKOW OE€30MacHOCTH B
XUMUYECKOH 1abopaTopuu. 3ayer.

3-4.IlpakTuueckas paboTa- O3HAKOMIICHHUE C KJIaCCU(UKAIMEH XUMHUIECKON
MOoCy/ibl. 3a4er.

5-6 IlpakTudeckas paboTa- 000pyI0BaHHE XUMUIECKOH JTa0opaTopuu. 3a4éT.
7-8 IlpakTuyeckas paboTta -omnpeaesicHUe yriiepoa, BOoJopo/a, Xjaopa. 3aJer.

9. BrinonHeHHEe yIpaKHEHHI IO aJIKaHaM.

CamocTtosiTesibHbIE PA0OTHI

coctasieHue Tadmuil: "IIpupogHbie ICTOYHUKH aJTKAaHOB''U
"CpaBHUTEIbHAS XapAKTEPUCTUKA AJIKAHOB U IIMKJIOAIKAHOB'".

Paznen 3. HenpenenbHbie
yIJIeBOIOPO/BI.

IIpupoaHbIe HCTOYHNKH
YIJIEBOJOPOAOB H UX
nepepadorka.

Coaep:xaHue y4yeOHOro MaTepuaJia

22

Henpenenbubie YB. AnkeHbl, ankunsbl, ankajaueHsl. O01mue cBeIeHMs.
I'omonoruyeckuii psia, CTpOEHUE, U30MEPHS], HOMEHKIIATypa.
CBolicTBa QJIKEHOB STHJIEHOBOIO psja.

Ilony4yenue ¥ NpUMEHEHUE AJIKEHOB.

[TonsiTvie 0 IMEHOBBIX YIIIEBOAOPOJAX, COCTAB, CTPOEHHUE, N30MEPHS,
HOMEHKJIaTypa, IIOJIy4eHHUE, CBOMCTBA, puMeHeHue. Kaydyk.
ATNKHHBI. ALIMTUIEH U €70 TOMOJIOTH ,COCTaB, CTPOCHUE, U30MEPHS,

HOMCHKJIaTypa, AJKUHEBI - XUMAYECKHE CBOI\/JICTBa, MOJIY4YCHHUE W IIPUMCHCHHC.

ApoMaTndecKkue yriieBoAopoasl. ApeHbl, UCTOPUSl OTKPBITHS, COCTaB,
CTpOCHHE.

Howmenknarypa, uzomepus ,pu3nveckre CBONCTBA U TOJTYYEHUE apEHOB.
XuUMHYEeCKHEe CBOMCTBA U TPUMEHEHUE OeH30Ia.

[ToBTOpHO — 00600IIAOIINI YPOK.

KonTponbHas paboTa2 no HenpeneiabHbIM Y B.

Pa360p ommbok KOHTPOJIBHON pabOTHI.

[TpuponHsbIii ra3 u nonytHble HeQTsHBIE Ta3bl. CpaBHEHHE cOCTaBa MPUPO-
HOTO U MOMYTHOT'O Ta30B, UX MPaKTHYeCcKoe ucnonb3oBanue. Hedts, cocras,
MECTOPOXKICHHUSI, CIIOCOOBI ee nepepaboTku. HaxoxxaeHue B mpupoje, CocTan
U Gusnyeckue cBoiicTBa HeTH. TOIUIMBHO- PHEPreTHYECKOe 3HaUeHue Hed-
tu. [Ipombinuiennas nepepadbotka HedTu. Pextudukanns HedpTH, OCHOBHBIE
dpakuuu ee pas3zeneHus, UX UCroiib3oBaHue. BropuuHas nepepaboTka Hed-

NPNDNDDPNDNDNDNDDNDDNDDNDDND
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TENpPOAYKTOB. PexTudukamms Ma3yra Ipu yMEHbIIIEHHOM JaBieHuH. KpekuHr
He(drenpoaykToB. Paznuunbie Buabl Kpekunra, padotsl B.I'. lllyxoBa. Pudop-
MUHT He(TernpoykToB. KauecTBo aBTOMOOMIIBHOTO TOILITHBA.

OKTaHOBOE YHUCIIO.

[ToaroroBka K KOHTPOJIBHOU PabOTE MO YTIECBOIOPOIAM.

KonTponbhas pabota 3 1o yrieBogopojiam.

NN

HpaKaneCRne 3aHATHSA

15

10- 11. IlpakTudeckas padora .IlosydueHue sTuieHa. 3aver.

12 .BrinonHenue ynpaxHeHU 1Mo ajJKeHaM.

13. Cemunap . CHHTETHYECKUN KaydyK U pEe3UHA.

14-15.IIpakTuueckast paboTa IMOJy4YeHHE U XUMHUUECKUE CBOICTBA AJIKEHOB H
IUEHOB. 3ayer .

16-17 TlpakTuueckas padoTta. 3HAKOMCTBO C 00pa3amMu MOJUITUICHA U
HOJUIPOIUICHA. 3auéT.

18.BrImonHeHue ynpaxHEHUH 110 aTKHHAM U apeHaM.

19-20. [IpakTuueckas pabota . CBoiicTBa ATHIIEHA. 3a4eT.

21. BemonHeHue ynpaxkxuneHuii . 'eHernyeckast cBsi3b MEXIy Kiaccamu Y B.
22.CeMuHap- UCTOYHUKU U MPOOIIEMBI UCTIOIB30BAHUS YTIIEBOAOPOTHOTO
cbIpbst B Poccun. Dkonornueckue aciekTsl J00bIYH, TepepadboTKu U
UCTIOJIb30BaHUS TOPIOYHX HCKOMAeMBbIX.

23-24 Tlpaktuyeckas pabdora. M3ydeHne npoyKToB nepepadoTKu HeTH,
KaMEHHOTO YTJIs.

N NDNEFEPDN

NEFEDN PR

CamocrosiTes1bHbIC PA0OTHI

Jloknan -BynkaHHU3alMs KaydyKa, pe3MHa U 200HUT.

Koncnektsl: "OTaenpHble IPEICTaBUTENN aJTKEHOB, aJIKNHOB, INEHOB, HX
npuMeHeHue".

ITonusTHIIEH BBICOKOTO U HU3KOT'O JABJICHUS, €70 CBOMCTBA U IIPUMEHEHUE.
ITonunponuieH, ero NpUMEHEHUE U CBOWCTBA.

["anorencoaepxariye noJuMepsl: TeIoH, MOJTUBUHUIXIOPHL .

Kayuyku HaTypanpHbIi U cuHTeTHYEeCKHE. ConoamMepbl
(OyTagMeHCTHPOIbHBIN KaydyK). 3anodHeHue Tabnull: "XapakTepucTuKa

MPUPOIHBIX UCTOYHUKOB YIJIEBOAOPOJOB".," XapaKTepUCTUKA YIII€BOJOPOJIOB" .

Paznen 4. Kucaopoaconepxamme
opraHuyeckKue BeuecTna.
CnupTsl 1 (peHoIbI.

Conep:xxaHue y4yeOHOro MaTepHuaJia

OpaHOATOMHBIE TIPEJICITBHBIC CITUPTHI -TIOHATHE, COCTAB, CTPOSHUE MOJIEKYII,
knaccudukanus. HomeHnkiarypa, u3oMepusi, CliocoObI MOTY4YEeHUS CITUPTOB.
CBolicTBa, NPUMEHEHHE CIUPTOB.

13
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[ToBTOpPHO — 06OOIIAIOIINIA YPOK.

MeraHou1, ero NpOMBIIIIIEHHOE MTOJIYy4YE€HNE U TPUMEHEHUE B
MPOMBIIUIEHHOCTU. brosornueckoe AeiicTBUE METaHOoIa U ATaHOJIA.
MHoroaTomMHble CUpThI. MI30MepHsi 1 HOMEHKJIATypa Mpe/ICTaBUTENeH 2-X- U
3-aToMHBIX cUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX
CIIUPTOB, UX KauyeCTBEHHOE oOHapyxeHue. OTAeNbHbIe IPEICTaBUTEIH:
STUJICHTIIUKOJIb, TTUIEPUH, CIIOCOOBI UX MOJMYy4EHUsI, IPUMEHEHHE.

Crtpoenue ¢heHooB, monydeHue, cpoicta. [lpumenenue dhenona. [lonyuenue
(deHoNa B MPOMBIIIUICHHOCTH. XUMUYECKHE CBOMCTBa eHoNa. bpomupoBanue
¢deHona (kauecTBEHHAs peakiysl), HUTpOBaHUE (MMKPUHOBAsI KUCIIOTA, €€ CBO-
ficTBa, mpuMeHeHune). OOpa3oBaHNE OKPANICHHBIX KOMILIEKCOB C HOHOM Fe**.

P NDDDNDNDNDDNDNDNDNDDNDDNDDND PR

IIpakTH4yeckue 3aHATHS

25-26 Ilpaktuyeckas pabora. PacTBOpUMOCTh CIUPTOB B BOJIE. 3a4eT.
27.CeMuHap -0THOATOMHBIC MTPEICIBHBIC CIUPTHI, PEACTABUTEIIH.

N DN

CamocrosiTe/ibHbIE Pa00THhI

KoHCIEKT 1o TeMe -MHOT0aTOMHBIE CITIUPTHI, X XapaKTEPUCTHKA.
PedepaT-ncnonb3zoBaHre cOupTOB B MUIIEBOH IPOMBIIUIEHHOCTH.

Pazgen 5. Anbaeruapl, KeTOHBI H
KapOOHOBbIE KHCJIOTHI.

Coaep:xaHue y4ye0OHOro MaTepHuaJia

15

Anblerupl ¥ KETOHBI, IOHATHE, UX CTPOCHHE, HOMEHKJIATypa, pU3ndecKue
CBOMCTBA, U30MEPH.

XHUMHUYECKUE CBOMCTBA aJbJETUIOB U KETOHOB. [loyuenue u npumMeHeHue
QJIBJIETUIOB U KETOHOB B OBITY M IPOMBILIUIEHHOCTH. AJIbJIETU/IBI M KETOHBI B
npupoze (3gupHsie Macna, pepoMonsl). [lonydeHre kapOOHUIBHBIX
COEIMHEHUI OKHMCIEHUEM CIIUPTOB, THIpaTalluell aAIKUHOB, OKUCIIEHUEM
yraeBo10poaAoB. OTAeIbHbIE PEICTABUTENHN aJbIETHI0B U KETOHOB, CIIOCOOBI
UX IIOJIyYE€HHUS U CBOICTBA.

Kap6oHoBbIe peienbHbIE KUCIOThI, TOHITHE, HOMEHKIIATypa U U30MEpHS .
Knaccugukanus u puznyeckue cBoicTBa. XMMHUYECKHUE CBOMCTBA
KapOOHOBBIX KUCIIOT. Peakiiny, WITIOCTpUPYIOIIKE KUCIOTHBIE CBOMCTBA U UX
CpaBHEHHE CO CBOMCTBaMU HEOpraHWYeckux Kucior. O0pa3oBanue GpyHKIHO-
HaJIbHBIX MPOU3BOIHBIX KapOOHOBBIX KUCIIOT. Peakunu stepuduxanm.
AHTUIpUIBI KAPOOHOBBIX KHCIIOT, UX MOJIyYE€HHE U IPUMEHEHUE

[Toryuenue u npuMeHeHHE KapOOHOBBIX KUCIIOT.

CBenieHHs 0 HEeNpeAeNbHbBIX KapOOHOBBIX KHUCIIOTaX.

[ToBTOpHO — 0600ITAIOIIUI YPOK.

N
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IIpakTHyeckne 3aHATHA

28-29. IIpaktruueckas padota . CBOMCTBa aJbJACTHIOB U KETOHOB .3a4eT.
30.BeinonHenye ynpaxHEHUH.

31.Cemunap npeacTaBuTed KapOOHOBBIX KHUCJIOT, IPUMEHEHHUE, UX OHOJIO-
ruyecKasl poJib, MypaBbUHOW, YKCYCHOM, MAJIbBMUTUHOBOU U CTEAPUHOBOM;
aKpWJIOBOM M METaKPHUJIOBOM; OJICMHOBOM, JIMHOJIEBOUW U JINHOJICHOBOI;
[aBEIEBOI; OEH30MHOI KUCIIOT.

32-33 I[Ipaktrueckas pabota. PacTBOprMOCTh B BoJiIe KapOOHOBBIX KHCJIOT.
3ayer. 34. Cemunap. Kucinotsl npupoiHbie ¥ MPOIYKTHI.

[EEN

N

CamocTosiTesibHbIE PA00ThHI

CooO1ieHus 1Mo TeMaM- TPUMEHEHUE aJIbJIETH]IOB M KETOHOB B OBITY | IPO-
MBIIIJICHHOCTH, aJIbJICTUBI U KETOHBI B Ipupoe (3¢upHbie Macna, pepomo-
HBI),[10JTy4YeHUE KapOOHMIbHBIX COCTMHEHUN OKUCIIEHUEM CITUPTOB, TUpa-
Taluel alkKMHOB, OKMCIIEHUEM YTIIEBOAOPOI0B, OTACIbHBIE IPEICTABUTEIH
QJTBJICTHIOB ¥ KETOHOB, CIICIIM(PUISCKHE CITOCOOBI UX MOJIYUCHHUSI, CBOMCTBA.
- Jloknazael 1o TeMaM- BayKHEHIITNE TIPEICTAaBUTENIN KapOOHOBBIX KUCIIOT, UX
OumoJoruveckas poiib, CrieluPUIeCKHe CrocoObl OTyYeHUs, CBOWCTBA U
MPUMEHEHUE MyPaBbUHOM €€ OTINYHE OT IPYruX KapOOHOBBIX KUCIOT,
MaJIbMUTUHOBOW U CTEAPUHOBOM; aKPUJIOBOM U METAKPHUIIOBOM; OJIEMHOBOM,
JMHOJIEBOM U JIMHOJICHOBOH; 11aBeJIeBOii; O€H30iHOM KuCaoT. " YKCcycHas
kuciota, npumerenue ", " [l{aBeneBas kucnora",cBOWCTBa U MPUMEHEHHE,
«MomnouHast KUCIIOTa», "beH3oliHas u cOpOMHOBasI KUCIOTHI, IPUMEHEHHE U
HaxoxJeHue B mpoaykrax'. "BunnHas kucnora. JIMMOHHAs KUCTIOTAa U UX
npumenenue"." Camuipiosast kuciora'.

Paznen 6. Cnoxxkublie 3¢pupsbl.
Kupsbl.

Conep:xxanue yuyeOHOro MaTepuaJia

CrnoxHble 3(GUpbl. HOMEHKJIATypa, U30MEpHUs CHOCOOBI MOTyUYEeHHU,
cBOicTBa. XMMUYECKUE CBOWCTBA U IPUMEHEHHUE CII0KHBIX 3(UPOB.
OO6paTuMocThb peakuuu 3Tepudukanuy 1 HakTopsl, BIUSAIOLINE HA CMEIIEHNE
paBHoBecHs. OOpa3oBaHKE CIOXKHBIX TOIUIPHUPOB.

HOJ'II/IE)TI/IJ'ICHTepe(I)TaJ'IaT. JlaBcaH kak NpeACTAaBUTCIIb CHHTCTHYCCKUX BOJIOKOH

Kupsi. CBolicTBa -THAPOIIA3, OMBUIEHUE, THAPUpPOBaHKE. bronornueckas
POJIb JKUPOB, UCTIOJIB30BaHNE B OBITY W MPOMBIIUICHHOCTH. MBLTa.
XHUMHYECKUE CBOMCTBA COJICH KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOHMCTBA
coJieid KapOOHOBBIX KHCJIOT: THAPOJIN3, PEaKIIMH HOHHOTO 0OMeHa. Mrblna,
CYIIHOCTb MOIo1Iero aeicTus. OTHOLIEHHE MbLIA K KECTKOM BOJIE.

N

N
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[ToaroroBka K KOHTPOIBHOM paboTe.
TecToBasi KOHTpOJBLHAS padoTa.
[ToBTOpHO- 0OOOIIarOHIA YpoK. Pa300p ommOOK KOHTPOIBHOW PAaOOTEHI.

N

HpaKaneCRne 3aHATHSA.

35.Cemunap. CHHTETHYECKHUE MOIOIIIME CPEICTBA. (IETEPTEeHTHI), UX
MIPEUMYIIIECTBA U HETOCTATKH.

CamocTosiTesibHbIE PA00ThHI

IInmesble )KUpPBl ¥ CBOMCTBA UX IIPU XPaHEHHUH. XapaKTEpUCTUKA JKUPOB UX

npUMeHeHue B Oyayuieil nmpodeccun. buonornyeckas posib KUPOB, UX
UCIIOJIb30BaHUE B OBITY U MIPOMBIIIUICHHOCTH.

2 Kypc

Paznen 7. YraeBoarnl.

Coaep:xaHue y4yeOHOro MaTepuaJia

[Tonstue o yrneoaax. Kimaccuduxanus ux.

Monocaxapusl. ['moko3a. I'ekco3bl, HaX0IeHUE B IPpUpPOE, pusnueckue
CBOMCTBA.

XUMHUYECKUE CBOMCTBA IIFOKO3bl U €€ TPUMEHEHHUE.

®pykTo3a, pudo3a, nezokcupudosza. OOuMe cBeeHus.

Hucaxapunel. Caxaposa. CTpoeHue, CBOMCTBA.

[Tonucaxapuasl. Kpaxman, Haxox1eHHe B IPUPOJIE, CBOMCTBA.
Iemmrono3sa. Ilonyuenune u corictsa. HaxoxneHue B mpupone u
Ouosoruveckasi poib IEJTI0I035I.

N -

NNDNDDNDDNDN

HpaKanecm[e 3aHATHSA

36-37 Ilpaktuueckas pabora Bzaumo ielicTBHE TITIOKO3bI C KApOOHOBBIMHU
KHCIIOTaMU. 3a4€T.

38.BrInoHeHNE YITPAKHEHHH.

39-40.ITpaktuueckas pabota . CBoiicTBa YIriIeBOJIOB, 3a4eT.

41. Cemunap. [TonsiTue 06 HCKYCCTBEHHBIX BOJIOKHAX (IIEJIK, BUCKO3a).

Pasnen 8. AMHHBI.
A3oTcoaeprkamme coeJMHEHUSI.
AMHHOKUCJIOTHI. beJiku.

Conep:xxanue yuyeOHOro MaTepuaJia

16

[TonsiTrie 06 aMuHax, KIacCUpUKaIUs, CTpOCHHE, (PU3MUECKHE CBOMCTBA .
XHUMHUYEeCKHEe CBOMCTBA aMHHOB.

AHHMIIMHOBBIE KPACUTEIH.

AMMHOKHUCIOTHI, CTPOEHUE, , U30MEPHSI, HOMEHKIIATYpA.

XUMHUYECKHE CBOMCTBA , IOJIYYCHHUE W PUMEHEHHE aMHUHOKHUCIIOT.
A3oTcoaepkalliue CoeIMHEHUSI.

NN DNDNDNDNDDN
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[TypuHOBBIE U MMPUMUUHOBBIE OCHOBAHMSI.

benku, coctaB u cTpoeHue.

CgoiictBa 6enkoB. buocunres 6enka B kierke. ['eHHas MHKXEHEpHs U
OMOTEXHOJIOTHS.

HyxienHOBBIE KUCITIOTBL.

I[Toastne o JHK u Tumer PHK.

Peakuus Maiiepa.

[ToBTOpHO- 060OIIAIOLINI YPOK 10 TEME A30TCOAEPIKAIINE OPraHUUECKue
BELIECTBA.

KonTtposnbHas pabora Ne6 1o a3oTcofepKaliiuM COeJUHEHUSM.
AHanun3 omuO0K KOHTPOJIBHON pabOTHI.

P NNDDNMNNEFENDNNDDNDDNDDND

IIpakTHyeckue 3aHATHS

42.Cemunap IloHATHE 00 CHHTETHYECKUX BOJIOKHAX (TIOJMAaMU/IbI U 1
HOJIMaMU/THBIE CHHTETUYECKHE BOJIOKHA). 2
43 Cemunap. Tpancrennsle (HOpMbI )KUBOTHBIX U PACTEHUM. 2
44-45 Tlpaktuueckas pabota. CBoiicTBa OenkoB. 3ayer. 2
46. Cemunap. beakoBoe rojiolaHue U IyTH €T0 PEIICHUS. 2
47-48.1Ipaktuueckas pabota. O6pa3oBaHue coiei aHWIIMHA, TIUIMHA. 3a4erT. 1
Pazgen 9. Boiciime moJiekyJasip- Coaep:xaHue y4yeOHOro MaTepuaJia
HbI€ COeJMHEHUSA U OO011ast XapakTepUCTHKA CHHTETUYECKUX BHICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
0M0JIOTHYeCKH AKTHUBHbIE [TonsiTHe 0 pepMeHTax, Kak KaTaJn3aropax OEIKOBOM MPUPOJIBI , 2
COe/IMHEeHHS. KJaccu(uKanus, CTpoeHHe, CBOHCTBA HX.
3HavyeHue GepMEHTOB U IPUMEHEHHE B MPOMBIIIIEHHOCTH U B OMOJIOTHH. 2
[TonsiTvie 0 BUTAaMMHAX, Ki1accupuKanus ,0003HaYeHNE, HOPMBI IOTPEOIEHHUS. 2
[TonsiTHE O rOPMOHAX KaK O OMOJIOTMUYECKH aKTUBHBIX BEILECTBAX, 2
KJIaccu(UKaIUS X, CTEPOHIBI, TPOU3BOIHBIC AMUHOKHUCIIOT, TIOJTUIICIITH THBIE
U OeJKOBbIE TOPMOHBI.
[TonsTHE O NIEKapCcTBaX, KaK XMMUOTEPAIIEBTUIECKUX TpeTaparax. 1
AHTUOHOTHUKHU.
[ToaroTOoBKa K HTOTOBOM KOHTPOJIBHOU padboTe 1
KonrtponbHas utoropass tectoBasi pabora Ne7 1o opraHuyeckoi XUMHUH. 2
IIpakTHYeckHne 3aHATHA
49. Cemunap .ITnactmaccel. [TenormtacTel. CHHTETHYECKHE BOJIOKHA. 1
50-51.Ipaktryeckas pabora -pacro3HaBaHUe IIACTMACC M BOJIOKOH. 3a4erT. 2
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52. Cemunap. CUHTETHYECKUE KAyIYKH.

53. Cemunap - XuMus 1 310pOBbE YeIIOBEKA.

54. Cemunap. bonesnu npu n30bITKE U HEAOCTATKE BUTAMHUHOB,
npoQHIaKTHKA.

55. Cemunap. OTaelibHbIE MPEACTABUTEIN TOPMOHOB.

56-57 Ilpaktudeckas pabora. OOHapyKeHHEe BUTAMHHA A B PaCTUTEIILHOM
macie. O6Hapyxenue ButamuHa C B s10104HOM coke. OOHapyxeHue
BUTaMKHa D B »kenTke KypHHOro siina @epMeHTaTUBHBIA THAPOIN3 Kpaxmaia
IOl JE€HCTBUEM aMIIa3bl. 3a4eT.

N

Pa3zgen 11. O6mas xumus

Conep:xanue yueOHOro MaTepuaJia

BBenenue B 001IyI0 XHMHIO.

Pazgen 12. Ctpoenne atoma .
Iepuoauyeckuii 3aK0H M TA0JIUIA
JI.A. MeHnaeJjieeBa.

Coaep:xanue yueOHOTro MaTepuaJia

20

Crpoenue aToma, Kak CJI0KHOU YacTHUIlbl. HyKJIOHBI: MPOTOHBI U HEUTPOHBI.
N30TONBI U HYKIIHIBIL.

CocTosiHuE 3JIEKTPOHOB B aTOME.

DNEKTPOHHBIE KOH(DUTYpAITUN AaTOMOB XUMHUYECKUX JICMECHTOB.

BasieHTHBIE BOBMOXKHOCTH aTOMOB XUMHUUYECKHX 3JIEMEHTOB. DJIEKTPOHHAS
KJIaccu(UKAIUSA XUMHUYECKUX JIEMEHTOB: S-, P-, d-, f-371eMeHThLI.
[lepuonuueckuii 3akoH U nepuoauueckas cucrema J[.1. MenneneeBa u
CTPOEHUE aToMa.

Ileproanueckoe U3BMEHEHHUE CBOMCTB JIEMEHTOB: paJuyca aToma; JSHEpPruu
VMOHHU3ALMH; SJIEKTPOOTPULIATENILHOCTH. [ [puunHbI n13MEHEHU
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB 3JIEMEHTOB B TIPYIIAX U
nepuoyiax, B T.4. OOJIBIIUX U CBEPXOOJIBIIUX.

BemiecTBa moCTOSSHHOTO M IEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSTHCTBA

cocTaBa BelecTB. BemecTBa MOJICKYJIIPHOT'O U HEMOJICKYJIIPHOTO CTPOCHUS.

[ToBTOpHO- 00OOIIAIOIIHI YPOK.

KonTponbhas tectoBast padota Ne§.

Macca aToM0oB 1 MOJIeKy/1. ATOMHas equHuIa Macchl. OTHOCUTENbHBIE
aTOMHas U MOJICKYJIsIpHas MacCChbl. KomnuectBo BCIIIECTBA U €AUHUIIBI €TO
U3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Uriciio ABorajapo. MomnsipHast Macca.
TBepaoe (kpucramummueckoe u aMophHOE), KUIKOE U Ta3000pa3HOe
arperaTHbIe COCTOSIHMS BeEILECTBa. 3aKOH ABOIaJpo, €ro CIeICTBUS.
CMmecu BCIICCTB U pa3jiniuusd C XUMHUYCCKHUMU COCAWHCHHUAMU

PR RR R [ PR RRREPRE R

=N
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MonspHblii 00beM BElIECTB B ra3zo00pa3HoOM cocTOSHUU. OObeTMHEHHBIN 1
ra3oBbI 3aKOH M ypaBHeHHEe MenneneeBa— Kianelipona.
IIpakTHyecKkue 3aHATHS 1
58.Cemunap. DnexkTpoHHOE cTpoeHue aroma. COBpEeMEHHBIE TPECTABICHUS O 1
CTPOEHHH aToMa.
Pasznen 13. Ctpoenne Bemecrsa Copepxxanue y4eOHOro MmarepuaJia 8
ITonsAiTHE O XUMHUYECKOU CBSI3U, TUIIBI KPUCTANIMYECKUX PEIIETOK. 1
KoBanentnas xumuueckast CBs3b. 1
Merainueckas U BOIOPOAHAsS CBSI3H. 1
['uOpuau3anmsi aTOMHBIX OpOUTAaJIeH. 1
[ToBTOpPHO- 00OOILIAIONTHI YPOK. 1
Kontposbraas pabota Ne9. 1
Pazgen 14. llonumepsl ConepixaHue y4eOHOIro MaTepuasia 4
[TosumepbI- BBICOKOMOJIEKYJISIPHBIE COETUHEHUS. 2
[TnacTMaccel, BOJIOKHA, JIACTOMEPBHI. 2
Pazpen 15. lucnepcubie cucrembl | Coaep:kanue y4eOHOro Mmarepuajia 18
[ToHsiTHe 0 MUCTIEPCHBIX CUCTEMAX, MX 3HAUCHUE U KIIacCU(PUKALIUA . 2
Orntuueckne cBoMcTBa nuctepcHbIx cucteM. Dddext Tunmans. 2
Bona, ¢pusnueckue u XuMu4eckne CBOMHCTBA. 2
PactBopumocTs. XapakrepucTruka pacTBOPOB. OMYJIbCUH U CYCIIEH3UH. 2
Konnouansie pactBopsl. Koarymsus u cunepesuc. Cunepesuc kKak ¢pakrop, 2
OTpeAeIAIOINN CPOK FOJHOCTH MIPOAYKIIMY HA OCHOBE I'eJIeH.
Bonoponusiii nokaszarenb. [ Maposin3 opraHu4ecKkrx BeLecTB OeTKOB. KUPOB, 2
yriaeBo10B, AT®, NoaMHYyKI€0THI0B, IPUMEHEHHE U €r0 3HAaUCHHUE.
I'maponus conei. 2
Teopus anexTpoauTHueckoi aucconuanuu. CBolcTBa pacTBOPOB 2
JIEKTPOJINTOB.
IIpakTHyeckue 3aHATHSA 1
59.Cemunap . 3HaueHUe AMCIEPCHBIX CUCTEM B IIPUPOJIE U B MPAKTUUECKOM 2

YKU3HU 4eJI0OBEKa, TOHKOAMCIIEPCHBIE CUCTEMbI: KOJJIOUIHBIE (30JI1 U TeJN) U
VCTUHHBIE (MOJIEKYJISIPHBIE, MOJIEKYJISIPHO-UOHHBIE U HOHHBIE). Koarymsamnus B
KOJUTOMJIHBIX pacTBOpax U CHHepe3uc B refsix. [ pyboaucnepcHbie CUCTEMBI -
SMYJBCUU U CYCIIEH3UU B MUIIEBON IPOMBIIIIEHHOCTH.
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Paznen 16. Xumuyeckue peakuuu

Conep:xxaHue y4yeOHOro MaTepHuaJia

14

Knaccudukanmst XuMHUeCKMX — peaKIui. 1
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU M UX KJIacCH(UKaIUs. 2
CocraBnenue OBP MeTonoMm aiekTpoHHOro OanaHca. 1
Buytpenuss sneprus, sutansnus. 3aKoH ['ecca u ero cieacTBue. JHTPOIHUS. 1
CKopocTh XMMHUYECKUX PEeaKIHii, OHITHE, CKOPOCTh TOMO- U T€TePOreHHON 2
peakIuu.
@DakTOopHI ,BIUSIONINE HA CKOPOCTh XUMHYECKHX peakiuil. [Ipupona 2
pearupytronux BemecTB. Temmeparypa (3akon Baut-14Todda). 2
Konnentpanus. Katanuszaropsl 1 kaTalin3: TOMO- U T€TEPOTeHHBIH, UX 2
MEXaHU3MBI.
OOpaTuMOCTh XMMHMUYECKUX pEaKuil. 2
XuMu4eckoe paBHOBecHe. PaBHOBeCHbIE KOHIIEHTpaMK. JIMHAMUYHOCTD 1
XUMHUYECKOTO PAaBHOBECHS.
[ToBTOpHO- 00OOIIAIOIIHI YPOK. 1
Kontponbnast paboral( nmo gucrepcHbIM cCHCTEMaM U XUMHUYECKUM 2
peaKIusM.
AHanm3 omuOOK KOHTPOJIBHOM pabOoTHI. 1

Pasgen 17. BemectBa M ux Copepxxanue yueOHOTro MaTepuasa 37

CBOliCcTBa Knaccn(bHKauHﬂ HEOpPraHNYEeCKNX BEIICCTB. 1
Knaccudukanust opraHMuecKkux BeIIecTB. 1
MeTtanibl. OJ0KEHUE B IEPUOJIUYECKON CUCTEME, CTPOEHUE aTOMOB. 2
XUMHUYECKUE CBOKCTBA METAJIJIOB. 2
OKcuabl ¥ THAPOKCU]IBI METAIIJIOB. 2
Kopposust metamnos. CriocoObI 3alTUTHI. 2
CniocoOsI momydeHuss MeTtanaoB. CriiaBbl. 2
Hewmeramnsl, cTpoeHue, amioTpomnus, 3JIEKTPOOTPULIATEIIBHOCTD. 1
XUMHYECKUE CBOWCTBA HEMETAJIOB 2
CoenuHeHUs HEMETAJIOB , BOJOPOJAHBIC COSAMHEHUS, OKCUIBI U TUIAPOKCHIBI. 2
[ToBTOpHO- 0600IIAIOLTHI YPOK. 1
CpaBHEHHE CBOMCTB OPraHUYECKUX M HEOPTAHUYECKUX COSTUHEHUN. 2
KonrponbHas tecroBast paboraNell. 2
Oxkcupl colleo0pa3yroIre 1 HecoeoOpasyroiue. 2
OKcubl KUCIIOTHBIE U OCHOBHBIE. 2
Opranuyeckre 1 HEOPraHUYECKUE KUCITOTHI 2
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CBoiicTBa OpraHM4YeCKUX U1 HEOPTaHMUYECKUX KUCIIOT.
Opranuyeckue 1 HEOPraHMYECKHE OCHOBAHUS.

AMdoTepHbIE OpraHUYecKHe U HEOPTaHUYECKUE COCIUHCHUS.
Knaccudukanms coneli 1 ux CBOWCTBA .

["anoreHnpon3BOHbIE YIJIEBOAOPO/IOB.

Hutpocoenunenus.

OKCHUKHUCTIOTBHI.

BricokoMouieKysIsipHbIE BEIIECTBA .

['eneTnyeckasi CBA3b MEXIY KJIaCCAMU OPTaHUYECKUX U HEOPTraHUYECKUX
COCTUHEHUN.

[ToBTOpHO- 00OOMIAIOIIHI YPOK.

Kontponbnas pabota Nel2 mo pazgeny.

AHanu3 olMO0K KOHTPOIbHON PadOTHI.

P RPFRPFPNNNDNDDNDDN

e

IIpakTH4yeckue 3aHATHS

60. Cemunap. 3HaueHHE€ METAJJIOB B MIPUPOJE U )KUBBIX OPTaHU3MOB.

61-62. [IpakTuueckas padora. CpaBHEHHE CBONCTB OPTaHUYECKUX U
HEOpraHUYeCcKuXx coeAuHeHul. 3ader. JKecTkas BoJa U U3yyeHUE €€ CBOICTB.
VYcTpaHeHne BPEeMEHHOM U OCTOSHHOM )KECTKOCTH.

Paznen 18. Xumusi 3J1IeMeHTOB

Coaep:xanue yueOHOTro MaTepuaJia

51

Bonopon, nonoxxenue B nepuoandYecKo TabiuIe, H30TOMbI, TsDKeNas BOJA.
IIPUMEHEHNE, IEPOKCU BOJIOPOA.

OnemenTsl 1 rpymnmnel. O011as XapakTepUCTHKa METAJIJIOB.
Baxwuerime coeMHEHNs Mapradia u MeJiu.

OneMeHThl 2 TPyNIbl.

DneMeHTHI 3 TpyIIibl. AJIIOMUHUN, CBOMCTBA ,3HAUYCHUE, IPUMEHEHHUE,
IIPUPOJHBIE COEUHEHUS.

Kene3o u ero coeqHEHUS.

Kobanbt, HUKEINb, MIaTHHA.

XpOM U €r0 COEIUHEHHS.

TuTan u ero coequHEHMs.

[ToBTOPHO- 00OOIIAFOIIIHI YPOK.

OnemeHTsl 4 rpynmnsl. YTIepoa U KpeMHuil. Baxknelinye coeinHeHusI.
CrexkJio, Kepamuka.

OII0BO, CBHHEII.

["anorensl. CBOMCTBA, MOJIYYEHHE U IPUMEHEHUE UX.

NN

NN DNDNEFEDNDNDDNDDNDDN
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XaabKOreHsbl ( 2JIEMEHTHI INIaBHOM noArpymnisl 6 rpynmnsl).Kucnopon,
CBOMCTBA, 030H.

AJIOTpONTHBIE COSTUHEHHS CephI, Kucaopoaa, pocdopa.

CgoiicTBa cepsl, kucnopoaa, pochopa, BOAOPOAA, TATOI€HOB , YIIIEPOAA.
CBolicTBa U MOJIYy4YEHHE OKCUOB CEPBI, a30Ta, YIIEPOAa , MapraHiia, Meau.

DyieMeHTHI 5 rpynnbl. A30T, aMMHaK, MOJy4eHUE CBOMCTBA. A30THAsA KUCIIOTA.

MBIIIbSK, CypbMa, BUCMYT.

[ToBTOpHO- 00OOIIAFOIIHI YPOK.
Kontponbnas pabdortaNel3 no pazneny.
AHanmu3 omuOOK KOHTPOIBHON pabOoTHI.

N

P NNEFEPDNDNDNDDNDDN

IIpakTnyeckne 3aHATHSA

63-64. Cemunap XJ10p ¥ €ro BOKHEUIITUE COSAMHCHHMS.

Pa3nenl9. Kommiekcubie
coeJUHEHU.

Coaep:xanue yueOHOro MaTepuaJia

11

OCHOBHbIE IOHATHUSL KOOPANHALIMOHHON TEOPUHU.

Homenkiiarypa KOMIUIEKCHBIX COSUHEHH .

Baxxneiuye TUIIbI KOMILIEKCHBIX COCIMHEHUN.

XUMHYecKast CBSI3b B KOMIUICKCHBIX COSNHEHUSX.

N3oMepust KOMIUIEKCHBIX COEIMHEHUH.

Jucconuaryst KOMIUIEKCOB B BOJHBIX pacTBopax .KoHCTaHTHI ycTOHYHBOCTH
KOMIIJIEKCHBIX COEIMHEHNN . 3HAYEHHE UX.

[ToBTOpHO- 00OOMIAIOIITHIT YPOK.

PR RPRRPRRRERRE R

Paszgen 20. Xumus B JKU3HHU
o0mecTBa.

Coaep:xxanue yueOHOro MaTepuaJia

14

X¥UMHS U IPOU3BOJICTBO.

XHUMHA U CEIIBCKOE XO3HUCTBO.

X¥MHUS U IOBCETHEBHAs KU3Hb YEJIOBEKA.
[ToBTOpHO- 06OOIIAOLIHI YPOK.
HuddepenuripoBanHblii 3a4€T

NEFEDNDNDN

IIpakTHYeckHe 3aHATHA

65-66.CemuHap XUMMsI U THILEBas IPOMBIIUIEHHOCTb.
67-68.CemuHap -XuMHs ¥ IPOOIIEMBI OKPYKAIOIIECH CPEJIHI .

N DN

Hroro

349/24 .
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JUJ1s1 XapaKTepUCTHKH YPOBHS OCBOEHHS Y4eOHOI0 MaTepHaJia MCIOJIb3YIOTCH CJeyoime 0003HaYeHus

1 — 03HAaKOMUTEINBHBIN (y3HABaHUE paHee U3yUYEHHBIX O0BEKTOB, CBOMCTB);

2 — penpoAyKTUBHBIN (BBINOJIHEHUE JEATEIBHOCTH 10 00pa3ily, MHCTPYKIIUU WU TIOJT PYKOBOJICTBOM);

3- HpOI[YKTI/IBHI:Jﬁ (HJIaHI/IpOBaHI/IC N CaMOCTOATCIbHOC BBITIOJIHCHUC ACATCIIBHOCTH, pCIICHUC HpO6JI€MHI>IX 3az[aq)
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3. YCJOBUS PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI JUCITATLIMHBI

3.1. Tpe6oBaHUsA K MUHMMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY O0ecneyeHuIo

Peanmuzarus nmporpaMMel JUCITUIUTMHBI TPEOyeT HAIMUMs y4eOHOTO KaOMHeTa
"Xumus':

O6opynoBanne yueOHOro KabuHera:
- TOCAJ0YHBIC MECTa JIJIsl CTYICHTOB — 25;

- TocKa
- pabouee MeCTo IpernoIaBaTels;

- 1abopaHTCKasi KOMHATa;
- TUTaKTHYECKUI MaTepHa 1o BCEM pa3jieliaMm;

- HarJIs,IHBIE TTOCOOUS (KOMITJIEKTHI Y4eOHBIX TabJIHII, TUTAKATOB, TIOPTPETOB BBIJAIOIIUXCS
YYEHBIX, MOJEIN IPOU3BOJCTB, KOJUIEKIUN);

TexHuvyeckue cpeacTsa 00y4eHUs:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00ECIICUEHHUEM;

OGopynoBanue 1Jis1 NPOBeeHUS JTa00PATOPHBIX M MPAKTUYECKUX PadoT:

- MpUOOPHI, HAOOPHI MOCYABI U TAOOPATOPHBIX MPUHAJICKHOCTEH 111 XUMUYECKUX
AKCIIEPUMEHTOB;

- PEaKTUBBL.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

Ilepedyennb yueOHbIX u3ganuii, UHTEpHET-pecypcoB, J0MOJHUTEILHON JIUTEPATYPHI
OcCHOBHbBIE HCTOYHUKH:

1. ®enepanpubiii 3akoH oT 29.12. 2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit
denepanum».

2. Ilpukaz Muno6pnayku Poccun ot 17.05.2012 Ne 413 «OO06 yTBepxkaenuu peaepaib-
HOT'0 FOCYJIapCTBEHHOTO 00Pa30BaTEILHOIO CTaHAapTa CPEIHETO (MOJIHOT0) 00IIEeTro
00pa3oBaHUs.

3. [Ipuka3z MunoOpuayku Poccuu ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHHI B
[Tpuka3z MunuctepcTBa o6pa3oBanus u Hayku Poccuiickoit @eaepanuu ot 17.05.2012 Neo
413 "OO0 ytBepxkaeHnn (penepaabHOro roCy1apCTBEHHOTO 00pa30BaTEebHOTO CTaHAapTa
cpeaHero (IoJIHOT0) o0I1Iero oopa3oBaHus'"».

4. Ilucsmo [lenapTameHTa rocy/1apCTBEHHOM MOJMTUKH B cepe MOArOTOBKH pabounx
kazapoB u JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMenganuu mo
OpTraHM3AIMH TTOJIYYCHUS CPETHEro o0IIero 00pa3oBaHus B TIPeIeiax OCBOSHUS
00pa3oBaTeIbLHBIX MPOrPaMM CpeaHEro mpodeccuoHanbHOTro 00pa3oBaHus Ha 6a3e
OCHOBHOTO 00IIIeT0 00pa30BaHus C y4eTOM TpeOoBaHUH (heepalbHbIX TOCYIapCTBEHHBIX
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00pa30BaTeNbHBIX CTAHIAPTOB U MOJTy4aeMon Mpo(ecCHuu WM CIeIUAIbHOCTH CPEAHETO
po(heCCUOHATIBHOTO 00pa30BaHUSY.

5.IIpumepHast nmporpamma o011e00pa3zoBaTEIbHON YU4EOHOM NUCHUILTUHBI «XUMUS» IS
npodeccroHanbHbIX 00pa3zoBarenbHbIX opranuzauuii / O.C.I'abpuensn, W.I".Octpoymona.
— M.: Uznarenbckuii neHTp «Akagemus», 2016. — 42c¢. PexomennoBano deaepaibHbIM
rOCYJIapCTBEHHBIM aBTOHOMHBIM yupexaeHueM «®DenepanbHblii HWHCTUTYT pPa3BUTHUS
oOpazoBanus (PI'AY «PUPO») B kadecTBE NPUMEPHOM MNPOrpaMMbl ISl pead3aluu
OCHOBHOM TmpodeccroHanbHoi obpazoBarenbHOi mporpammbl CIIO Ha 6a3e OCHOBHOTO
o01mero o0pa3oBaHus ¢ MOJIYICHHEM cpeaHero oomero odpaszoBanus. [Iporokon Ne3 ot 21
utonst 2015 r. Peructpanuonssiii Homep peneHsuu 382 ot 23 wurons 2015 r. ®I'AY
«D®UPO»
6. Xumusa nns npodeccuil U crnenuasbHOCTEH TEXHUYECKOTO M €CTECTBEHHO- HAYYHOTO
npoduiiei : y4eOHMK IS CTYA. YUpexkaeHui cpen. mpod. oopazosanus / F0. M. EpoxuH,
. b. Koanesa.-2-e uzj., crep. — M. : M3x. nentp «Axanemus», 2016. — 448c.

JlonoJIHUTeIbHbIE HCTOYHUKH!

1. I'abpuensu O.C., Octpoymo WU.I'., Cnaakos C.A., lopodeea H.M. Ilpaktukym: yueoO.
nocooue st CTY/l. yUpexaeHu cpel. mpod. oopazoBanus. — M., 2018.

2. T'abpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1auu 1 ynpakKHeHHs: yue0. mocooue
JUISL CTYI. YUpEXKIeHUM cpe. npod. oopazoBanus. — M., 2016.

3. Epoxun FO.M., KoBanesa U.b. Xumus 1ms npodeccuii 1 crienuanbHOCTER
TEXHUUYECKOT'O M €CTECTBEHHO- HAYUYHOTO NPOPUIICH: YUeOHUK I CTYA. YUPEXKICHUN
cpen. nmpod. oopazoBanus. — M., 2018.

4. Epoxun FO.M. Xumusi: 3amaum v yrpaxHeHus: yuel. mocooue ajist CTyI. yUpEeKICHHMN
cpen. npod. obpazoBanus. — M., 2016.

5. Epoxun FO.M. COOpHHK TECTOBBIX 3aJjaHUI IO XUMUU: yuel. MocoOue AJisi CTY/I.
yapexaeHuit cpen. npod. oopazoBanms. — M., 2016.

HNuTepHer-pecypcsl:

www.chem.msu.su (21ekTpoHHass OMOINOTEKA MO XUMHH ).

www.enauki.ru (MHTepHeT-u3/1aHue Uil yuuTenei « ECTecCTBeHHbIE HAyKny).
WWW.hij.ru (kypHai «XUMUS U )KU3HBY ).

www.chemistry-chemists.com (3J€KTPOHHBIH KYpHAT « XUMHUKH H XHUMUSD»).
http://www.xumuk.ru/ - o6pa3oBatenbHbIii caldT o xumud. (1.09.2014)

http://www.chemistry.narod.ru/ - uHGOpPMALIMOHHBIN CAUT O XUMHH - KMUDP XHUMHUN.
(1.09.2014)
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http://infourok.ru/site/go?href=http%3A%2F%2Fwww.chemistry.narod.ru%2F

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIMHBbI

KOHTpO.]Ib H OLI€HKA PC3YJIbTAaTOB OCBOCHUA AUCHHUIIIMHBI OCYIICCTBIISICTCA
IMPCIIoAaBaTCJICM B IIPOLCCCC IIPOBCACHUA IIPAKTHICCKUX 3aHATUN ,TJCCTUPOBAHUA, a

TaK>XC BBIIIOJIHCHUA O6y‘{aIOHlHMI/ICH HWHANBUAYAJIBHBIX 33I[3HPII>1.

KonTpoaupyembii Iloka3aTenu oueHkH (MOBeIeHYECKHE Metoabl u popMbI
pe3yabTart HH/UKATOPHI) KOHTPOJIfA
(nmpeameTHblIe,
MeTanpeaMeTHbIe
pe3yJbTaThl)
Ilpeomemmnuie pezyromamal
B xaxnayro cTpoky [Tokazarenu GopMynupyroTCs YKa3bIBalOTCSI METOJIbI

CTOJIOIA BHOCSITCS TIPEI-
METHBIE Pe3yJIbTaThI,
3asBJICHHBIC B pabouei

AT KaXO0T0 pe3ylibTaTa B COOTBETCTBHU C
MMpeaACTAaBJICHHBIMU BBIIIC Tp€6OBaHI/I$IMI/I

1 (hOPMBI, yCTAHOBJICH-
gele [lomoxkeHneM o
TEKYLIEM KOHTPOJIE U

Iporpamme IIPOMEKYTOUHON
arTecrauguu

- C(i)OpMI/IpOBaHHOCTL - 00BACHAET POJIb XMMHHU B €CTECTBO3HAHUU, €€ TeKyHII/Iﬁ KOHTPOJIb

HpeL[CTaBJIeHI/Iﬁ 0 MecTe CBA3b C APYI'UMH CCTCCTBCHHBIMU HAYKAMU, (YCTHBIﬁ u

XUMHUHU B COBPEMEHHOMN
Hay4YHOH KapTHUHE MUDA;
MOHUMaHHE POJIM XUMUHU
B (hopMupoBanuu
Kpyroszopa u
(GyHKIIMOHATILHOM
IPaMOTHOCTH YelIOBEeKa
IUIsl peLIeHus
MPAaKTUYECKHX 3a/1aY;

3HA4YCHHUE B ) KU3HU COBPCMCHHOI'O 06HICCTBa;

- HCMOJIb3YeT MPHOOPETEHHBIC 3HAHUS U
YMEHHUS B IPAKTUYECKON JeSITENbHOCTH U
MTOBCETHEBHOM JKU3HMU:

AJIsl TOHUMAaHUA TJI00aBbHBIX TPOOIIeM,
CTOAIIUX TEepe]l YeTIOBEUECTBOM:
OKOJIOT'MYCCKHUX, SHCPTCTUUCCKHUX U ChIPbCBBIX;
OO0BSICHEHUS] XUMUYECKUX SBIICHUM,
MIPOUCXOSIINX B IPUPOJE, OBITY U Ha
MIPOU3BO/ICTRBE;

9KOJIOTHYECKH TPAMOTHOTO TIOBE/ICHUS B
OKpY>Karollen cpee;

OLICHKH BJIMSHUS XUMHUYECKOTO 3arpsS3HEHUS
OKpY’KalomIel cpeibl Ha OPraHu3M YeJI0BeKa 1
JIpyrue )XUBbIE OPraHU3MBL.

MUCbMEHHBIN OITPOC,
JOKJIa,
cooO11eHue,
VWHJUBUIyaJIbHOE
3ajaHue).

- BJIaJICHUE
OCHOBOMNOJIararoIuMu
XAMUYECKIMU
MOHATUSAMHU, TEOPUIMHU,
3aKOHAMH

Y 3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BAHUE
XUMHUYECKOM
TEPMHUHOJIOTUEN U
CHMBOJIMKOM;

- OCBanBaeT BaKHelilIMe XMMHYeCKHe
MOHSATHSA: BEIIECTBO, XUMHUECKUH 2JIEMEHT,
aToM, MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, HOH,
panukai, alIoTPOIHs, HYKIHIbI U U30TOTIHI,
aTOMHBbIC S-, P-, d-OpOUTATH, XUMUYECKAs CBSI3b,
3JIEKTPOOTPHUIIATEIBHOCTh, BAJICHTHOCTD, CTE-
TIeHb OKHUCIICHUS, THOPUIU3AIIHS OpOUTANICH,
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIN 00beM razoo0pas-
HBIX BEIECTB, BEIIECTBA MOJIEKYJIIPHOTO U He-
MOJIEKYJISIPHOTO CTPOCHHS, KOMILJICKCHBIE COe-
JMHEHUS!, TUCTIEPCHBIE CUCTEMBI, UCTHHHBIC
PacTBOPBI, HIEKTPOIUTHUECKAS AUCCOLIUALIHS,
KHUCJIOTHO- OCHOBHBIE PEAaKLIMU B BOJHBIX PacT-
BOpax, THIPOJIN3, OKHCIICHHE U BOCCTaHOBIIE-
HUE, IIEKTPOJIN3, CKOPOCTh XUMUIECKOH peax-
LU, MEXaHU3M peaKIiH, KaTajlu3, TeTI0BOH

3¢ dEKT peakIuu, SHTAIBINS, TeII0Ta 00pa3o-
BaHUsI, SHTPOIINs, XHMHUECKOE PaBHOBECHE,

Texkymui KOHTPOJIb
(TecTupoBaHue,
YCTHBIM U TUCbMEHHBIN
orpoc,
WHIUBUAYAIbHOE
3aJlaHuE, MPOCMOTP U
OLIEHKA OTYETOB 110
HPAaKTHYCCKUM
3QHATHAM).
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KOHCTaHTa paBHOBECHSI, YTJIEPOHBIN CKEJIeT,
(GyHKIIMOHATBHAS TPYIIa, TOMOJIOTHUS, CTPYK-
TypHas U IPOCTPAHCTBEHHAs! U30MepHs, UHAYK-
TUBHBIN 1 Me30MepHBIN 3()(heKThI, areKTpoduI,
HYKJICO(hUII, OCHOBHBIE THUITBI PEAKIIUN B
HEOPraHUYECKON 1 OpraHN4ecKON XUMHUU;

- OCHOBHbI€ 3AKOHbI XUMHM: 3aKOH COXpaHe-
HUS MacChl BEIIECTB, 3aKOH MOCTOSHCTBA COC-
TaBa BelecTs, [lepuoanueckuit 3axon .M.
MenaeneeBa, 3akoH ['ecca, 3akoH ABoraapo;

- OCHOBHbIE TEOPUH XUMUH: CTPOCHUS aTOMa,
XUMUYECKOH CBSI3H, ANEKTPOIUTUIECKOM TUCCO-
[IUAINH, KUCIIOT U OCHOBAaHUH, CTPOCHHUS Opra-
HUYECKUX U HEOPTaHUYECKUX COCAMHEHUN
(BKITIOYASI CTEPEOXUMHMIO), XUMHUECKYIO
KUHETHKY ¥ XUMHUYECKYIO TEPMOINHAMHUKY;

- KJIaccu(puKanUI0 1 HOMEHKJIATYPY
HEOPraHMYECKUX M OPraHMYECKHUX COCTUHEHHIA;
- IPUPOAHbIE HCTOYHUKH YTIIEBOJOPOIOB U
CTIOCOOBI UX TIepepadbOTKH;

- BellleCTBA M MAaTePHAaJIbl, IIUPOKO
HCIOJIb3yeMble B IPAKTHKe: OCHOBHbBIE METaJl-
JIB1 ¥ CIUTaBBI, MUHEpAJIbHBIC yI00pEeHNUs, MUHE-
pasbHBIC ¥ OPTaHUYECKHE KHUCIIOTHI, IIEJI0YH,
aMMHaK, yrlIeBOAOPOIbl, (DEHOI, aHWIJIMH, METa-
HOJI, 9TaHOJI, STUJICHTJIUKOJIb, TIIULEPHH, (Hop-
MaJIbJIETU/, alleTaIbJICT U], alleTOH, TJII0K03a,
caxapo3a, KpaxmaJ, KJIeT4aTka, aMIHOKHCIIOTHI,
OeNKH, UCKYCCTBEHHbIE BOJIOKHA, KAyYyKH,
IJIACTMACCHI, dKHUPbI, MbUIAa U MOIOIIIME CPECTRA.

- BJIaJICHHE OCHOBHBIMH
METOJIaMU HAYYHOTO
MMO3HAHUS, HCITOJIb3Ye-
MBIMH B XUMHUH: HAOJTFO-
JICHUEM, OIHCAHHUEM,
HU3MEpEHUEM, dKCIIepH-
MEHTOM; YMEHHE 00pa-
0aThIBaTh, OOBICHITH
pe3yNbTaThl IPOBEICH-
HBIX OIIBITOB H JIejaTh
BBIBOJIbI; TOTOBHOCTb H
CIIOCOOHOCTH MPUMEHSTh
METO/IbI TIO3HAHUS TIPH
pEIIeHNN TPAKTHYECKUX
3a/1ay4;

- OIIpCACIIAACT BOBMOXKHOCTU MPOTCKAHUA
XHUMHUYCCKUX HpeBpaHIGHHfI B pa3JIMYHBIX
YCIIOBHUAX M OLICHUBACT UX MOCICACTBU,

- pacCIloO3HACT U HHCHTH(bHHpreT BayKHeEHIIIHE
BCIICCTBA U MAaTCPHAIIbI,

- OICHHUBACT Ka4€CTBO MMUTHEBOM BOJBI 1
OTACJIbHBIX MUIICBLIX ITPOAYKTOB.

Texymuii KOHTPOJIb
( yCTHBIN U
MHCbMEHHBIN OIPOC,
WHJUBHyaJIbHOE
3a/IaHHeE.

- cpOpMHUPOBAHHOCTH
YMEHHUS 1aBaTh KOJIH-
YECTBEHHBIE OIICHKHU U
MIPOU3BOIUTH PACUETHI
10 XUMHYECKUM (hop-
MyJlaM U YpaBHEHUSIM;

- IPOBOJMT PACYETHI I10 XUMUYECKUM
(dbopMyliaM U ypaBHEHUSIM PEaKIIHil.

Texymuii KOHTPOJIb
(vHOMBHITyaTBHOE
3aJlaHi€e, IPOCMOTp U
OIICHKA OTYETOB 110
HpaKTI/I‘IeCKI/IM SaHSITI/ISIM).
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- BIIQJICHHE TTPaBUIIAMHU
TEXHUKU O€30IIaCHOCTH
IIPH MCIIOJIb30BAHUN

- BIIAJICET MpaBUJIaMy O€30TacHOM paboOTHI ¢
BEIIIECTBAMH B JIA0OpAaTOPUH, OBITY U HA
MIPOU3BOJICTBE;

OueHka OT4ETOB 1O IPaK-
THYCCKHUM 3aHATUAM.
HaOmronenune 3a UCIONb-
30BaHUEM 3HAHUI U

XUMHYCCKUX

BEIIIECTB; YMEHUH B MPAKTHYECKOU
JIeSITEIIbHOCTH.

- chopmMHEpOBAaHHOCTH - OCYIIECTBJIAET CAMOCTOSTEIIbHBIN MOUCK TeKkyumii KOHTPOIb

COOCTBEHHOI MO3ULINHU
10 OTHOIICHHUIO K
XHUMHYECKOH
uHpopManuy,
MOJTy4aeMOM M3 pa3HbIX
HCTOYHHKOB.

XUMHAYECKON HH(OPMAINH C HCIIOJIb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB (CIIPABOYHBIX, HAYY-
HBIX U HAyYHO-TIOMYJISIPHBIX W3/JaHU, KOMITBIO-
TepHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); Hc-
M0JIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU IS
00paboOTKH M Mepesaun XuMUIecKo nupopma-
VM ¥ €€ MPECTABICHHS B Pa3IMYHBIX (OpMax;
- KpUTHYECKH OIICHUBAET JIOCTOBEPHOCTh
XMMHUYECKON MH(POPMALIUH, TIOCTYTAIOMIEH 13
Pa3IUYHBIX UCTOYHUKOB.

(YCTHBII 1 TUCEMEHHBIN
OTIpOC, JOKJIAJ, CO00-
[IeHHUE, UHAUBHUYallb-
HOE 3aJ]JaHue, OTYET).
Habumoenue 3a HaBbI-
KaMH HCIIOJIb30BAHUS
HuTepHer-pecypcoB u
MPOYNX UCTOYHUKOB.

Ilpeomemmnvie u memanpeomemnvle pe3yibnanmovl

Ha ocHoBe ananuza cBs3u
1 COTIOCTaBUMOCTH IIPE/I-
METHBIX M METaNpeIMeT-
HBIX PE3yJIbTaTOB IIEJIECO-
00pa3HO 0OBETUHUTH UX B
TPYIIIbL.

[Tokazarenu GopMyTUpPyIOTCS HA OCHOBE
paHee chopMyITHMPOBAHHBIX

Vka3bpIBatOTCS METOIBI U
(bopMBbI, yCTaHOBJICHHBIE
MTOJIOKEHUEM O TEKYILEM
KOHTpOJIE U
IIPOMEKYTOUYHON
aTTecTalu

- UCTIOJIb30BaHUE Pa3JIny-
HBIX BUJIOB [103HABA-
TEJIbHOU JESATEIbHOCTH U
OCHOBHBIX UHTEIJICKTYya-
JIBHBIX orepanui (moc-
TaHOBKH 33724, (hopmy-
JUPOBAHUS TUIOTE3, aHA-
JM3a U CUHTE3a, CpaBHe-
HUS, 0000IECHHS, CHCTE-
MaTu3aluu, BbISIBICHUS
MPUIHUHHO-CIIEACTBEHHBIX
CBA3€H, IOMCKA aHAJIOT OB,
(hopMyIIpOBaHUsI BHIBO-
JIOB) JJIsl peUIeHHs moc-
TaBJIEHHOM 3aJa4H, MpH-
MEHEHHE OCHOBHBIX METO-
JTOB TI03HAHUsA(HA0TIO-
JI€HUs1, HAY4YHOI'O JKCIIe-
pUMEHTA) AJI U3Y4EHUS
Pa3IUYHBIX CTOPOH XUMHU-
YECKUX 00BEKTOB H MPO-
1IECCOB, C KOTOPBIMU BO3-
HUKAaeT He0OXOIMMOCTE
CTaJIKUBAThCS B Mpodec-
CHOHAJIBHOU cepe;

- UCTIOJIb30BaHUE PA3IMYHBIX METOI0B
pellIeHus MPaKTUUECKUX 3a7a4;

- UCTIOJIb30BaHME PA3JIMUHBIX PECYPCOB AJIS
JIOCTHYKEHUS TIOCTABJICHHBIX LIEJICH.

[IpakTHueckue 3aHATHS
CemuHapsl

- HCIIOJIb30BaHUE pa3- - IPOBEJEHUE CaMOCTOATENIBHOIO IIOMCKA XUMHU- IToaroroska

JIUYHBIX UCTOYHUKOB JJIs | YECKOM MH(POPMAIINH C UCTIOJIb30BaHUEM pa3- pedeparos,
MOJTyYeHUsI XMMUYECKOH | JIMYHBIX UCTOYHUKOB (HayYHO-TIONMYJISPHBIX M3- | JOKJIaJ0B, COOOLICHUN
nH(pOpMalui, yMEHUE JTaHWH, KOMIIBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB | MHJMBUIYaJIbHBIX
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OLICHUTH €€
JIOCTOBEPHOCTH JJIs
JOCTUKEHHS XOPOIIUX
pe3yabTaToB B
npodeccnoHanbHOM

cdepe;

HHutepuera);

- ACIIOJIb30BaHUE KOMITBIOTEPHBIX TEXHOJIOTHH
11 00pabOTKH | Iepeaud XUMUIECKOH
nH(OPMAIIUY U €€ MPEACTABICHUS B PA3TUIHBIX
dhopmax;

- KpUTHUYECKasl OI[EHKa JOCTOBEPHOCTHU
XUMHAYECKON HH(OpMAITHH, TIOCTYHAIOIICH 13
Pa3HbIX UCTOYHHUKOB;

- IGMOHCTpAIIHS CIIOCOOHOCTH CaMOCTOSITEIIBHO
UCIOJIb30BaTh HEOOXOUMYIO HH(DOPMALIHIO IS
BBIITOJIHEHUS TIOCTABJICHHBIX y4eOHBIX 3a/1a4;

- cOOII0IEHUE TEXHUKU OC30IMaCHOCTH, THTUEHBI,
pecypcocOepeeHu s, TPAaBOBBIX U 3THYECKUX
HOPM, HOPM

nH(pOpMaIMOHHOM 0€30IMacCHOCTH.

3aJaHuH, UCIOJIL30-
BAaHUC BHCKTpOHHBIX
HCTOYHUKOB.
HaOmonenue 3a
HaBBIKAMH pabOTHI
CTYI[eHTOB B JIOKAJIBHBIX
uH(}OpMaAITMOHHBIX
CCTAX.

Pa3zpaboTruyuk: npenogaBaTeib Crell. JUCUUIUIMH YU XUMUU
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6. JUCT BHECEHUSI U3SMEHEHU

Home
P ®UO auna,
CTPAHHUIIbI,
BHECIIIEro
aaTa Conep:xaHue BHECEHHOT0 U3MEHEeHUs
H3MEHEeHHe,
BHECEeHHS
NOANUCH
H3MEHEeHHUS

Coneprkanue mporpaMMbl « XMMHUs» HaIIPaBJICHO Ha JOCTH)KEHUE CIIETYIONNX Iieneil:
*¢opMHUpOBaHUE y OOYYAIOIIUXCS YMEHHS OLIEHUBATh 3HAYUMOCTh XMMHUUYECKOTO 3HAHUS
IS KQXKJIOTO YEJIOBEKa;

*¢opMHpOBaHuE Yy 00YYAIOIIUXCS EIOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMHUH B
CO3JIaHMHM COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTHHBI MUDPA; YMEHHsI OOBSCHATH OOBEKTHI U
MIPOLIECCHl  OKPYXKAKOIIEH JEHCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOH, KYJIbTYPHOH,
TEXHUYECKOH CpeJibl, — HMCIIOJIb3Ys I TOr0 XUMUYECKUE 3HAHUS;

*pa3BUTHE y OOYyYaIOMUXCA YMEHWH pa3nuuaTh (akThl W OICHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh HX CBSI3b C KPUTEPUSMHM OLEHOK U CBS3b KpPUTEPUEB C
OTIpENICTICHHON CHCTEeMOW IIEHHOCTeH, (OopMyIHpoBaTb W OOOCHOBBIBATH COOCTBEHHYIO
MO3HILIUIO;

*pruoOpeTeHne OOYUYAIOIIMMHUCS OIBITa Pa3HOOOPAa3HON JAEATEIIEHOCTH, TO3HAHUS H
CaMOTIO3HAHUS; KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHHMBEpPCAJIbHOE 3HAU€HHE I Pa3IHMYHBIX
BUJIOB JICSITENIbHOCTU (HAaBBIKOB pEIICHUs MpoOJeM, MPUHATHS pEelIeHHM, MOWCKa, aHajau3a U
00paboTkK MH(pOPMAIMH, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA,
0€301MacHOro 00paIleHNs C BELIECTBAMH B IIOBCETHEBHOM JKU3HN).

N3yuenne XuMHH B Npo(ecCHOHAIBHBIX  O0pa3oBaTEIbHBIX  OpPraHU3ALUSX,
peanu3yronx 00pa3oBaTeNbHYI0 TPOrpaMMy CpenHero oOmiero oOpa3oBaHHS B Tpeneax
ocoenus OINIOII CITO na 6a3ze ocHoBHOro oOIero oOpa3oBaHuUs, MMEET CBOM OCOOCHHOCTHU
B 3aBHCHMOCTH OT TMpodwis NpodecCHOHAIFHOTO 00pa3oBaHUA. JTO BBIpAXKAETCS B
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coliep>)kaHuU OOYdYeHHUs, KOJIMYECTBE YacOB, BBIACISAEMBIX HAa W3YYCHHE OTHCIBHBIX TEM
MporpamMMBbl, TIYOMHE UX OCBOCHHUS OOydYalOIIMMHCS, OO0bEME M XapakTepe MPaKTHUYCCKUX
3aHSATHUH, BUJaX BHEAYIUTOPHON CAMOCTOSITEIILHON pabOTHI CTYIEHTOB.

IIpu ocBoennn npodeccuit CIIO u cnenuansHocTedt CIIO  ecrecTBEeHHO- HAYYHOTO
npoduiis mpodecCHoHaTLHOTO 00pa30BaHMs XUMUS U3ydaeTcs Ha npoduibHoM ypoBHe OI'OC
cpenHero o0Iero oopa3oBaHus.

B npornecce nzydeHuss XuMuu TEOPETUUECKUE CBEICHUSI IOMOJIHSIOTCS JJEMOHCTPALIUSIMH,
BUJICO JaOOPATOPHBIMU OMBITAMU U MIPAKTUYECKUMU 3aHATUAMU. JlJ1s opraHu3aiiu
BHEAYJIUTOPHOHN CaMOCTOATEIHHOU PabOTHI CTYACHTOB, oBlaAeBarommx npodeccusmu CIIO u
cnernuaabHOCTAMU CIIO TEXHHMUECKOT0 M €CTECTBEHHOHAYYHOTO TIpOoduIeii
npodeccnoHaTEHOTO 00pa30BaHus, IPEICTABICH IPUMEPHBIN MePeUYeHb WHINBUIYATbHBIX
pedepaToB (JI0KIAIOB).

B nporiecce nzydeHus XuMuu BaxXHO (hopMHUpOBaTh HHOOPMAIMOHHYIO KOMIIETEHTHOCTh
oOyuatomuxcs. [losToMy mpu  opraHu3alMd  CaMOCTOATEIbHOW paboThl HEOOXOIMMO
aKIIEHTUPOBATh BHHMAaHHE OOYYAIOIIMUXCS Ha IMOWCKEe HH(pOpMANMKM B CpPEACTBAX MEaHa,
WuTtepHere, y4eOHOW M CIEUMATbHOM JHUTEpPAType C COOTBETCTBYIOIIUM OQOPMIICHUEM U
IIPEJICTAaBICHUEM PE3YIbTATOB.

Wzyuenue o06meoOpa3oBaTebHON y4yeOHON JUCHUIUIMHBI «XHUMHUS» 3aBeplIaeTcs
MOJIBE/ICHUEM HTOrOB B (hopme audepeHIMPOBAHHOTO 3a4éTa B paMKaxX MPOMEKYTOUHOU
arrecraiuu cTyAeHTtoB B mpoiecce ocBoenus OIIOII CIIO c¢ momyueHuem cpenHero o0Iiero
obpazoBanus (IITIKPC, IITIICC3.)

OcBoenue coepkanus y4eOHOM TUCIUIUIMHBI « XUMUS» 00€CIIeYrBaeT JOCTHKEHUE
CTYJEHTAMHU CJIEIYIOIIMNX PE3YIbTaTOB:

® IUYHOCHIHBIX:
— YYBCTBO TOPJIOCTH U YBKEHUS K UCTOPUU U TOCTIKEHUSM OT€YECTBEHHONW XMMHUUYECKOM
HayK{; XUMUYECKH TPAMOTHOE TTOBEJICHUE B TPO(PECCHOHAILHON JESTEILHOCTH U B OBITY MIPU
oOpallleHuu C XUMUYECKIMH BEIIeCTBAMH, MaTepHallaMy U MPOIIECCAMU;
- TOTOBHOCTH K MPOJIOJDKECHUIO 00Pa30BaHMsI U TTOBBIIICHUS KBATU(PUKAMK B U30paHHOM mpodec-
CHUOHAJIbHOU JESITEeNFHOCTA U O0BEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIETSHIIUMA B 3TOM;
- YMEHHUE UCIIOIb30BATh TOCTH)KCHHUSI COBPEMEHHOM XUMUYECKON HAYKU U XUMHUYECKUX
TEXHOJIOTHUH JIJIsl TOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYAIBHOTO Pa3BUTHS B BEIOpaHHOU
po¢eCCuOHAIBHON JeATETFHOCTH;

* MemanpeoMemHbix:

- MWCIOJIb30BAHUE pA3JIMYHBIX  BUJOB II0O3HABATCIIBHOM  JCATEIBHOCTU M OCHOBHBIX
MHTEJJIEKTYaJIbHBIX onepauuii (IMOCTAaHOBKM 3adaud, (JOpMYJIHPOBAaHUS THUIOTE3, aHAJIU3a U
CHHTE€3a, CPaBHEHUS, OOOOIIEHHUS, CHUCTeMaTH3allu{, BbISBIECHUS NPUUYMHHO-CIIEICTBEHHBIX
CBSI3€H, MOMCKA aHAJIOroB, (POPMYIMPOBAHUS BHIBOJIOB) JJI pEIICHUS IMOCTaBJICHHOM 3ajgaud,
IPUMEHEHHE OCHOBHBIX METOJIOB IMO3HaHMA (HAOIIOAEHUS, HAyYHOIO HKCIEpUMEHTa) JUIs
U3YYEHHUs PA3IUYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M IPOIIECCOB, C KOTOPHIMU BO3HUKAET
HE00XO0/AMMOCTh CTAJIKUBAThCs B MpodecCHOHATIBLHOM cdepe;

- UCIOJb30BAaHUE PA3JIINYHBIX UCTOYHUKOB JIsSl MOJYYEHHs] XUMUUYECKON MHpOpMalluu, yMEHHE
OLIEHUTh €€ JOCTOBEPHOCTh MJIS JOCTHKEHHS XOPOIIMX pe3yIbTaToOB B IMpPOodecCHOHATbHOU

chepe;

® npeomMemmuvIx:

- chopMUPOBAHHOCTH MPEJICTABIICHUN O MECTE XMMHH B COBPEMEHHOW HAyYHOUH KapTHHE
MUpa; MOHUMaHUE PO XUMUU B (POPMUPOBAHUU KPYro3opa v (PyHKIIHMOHATHHON TPAMOTHOCTH
YyeJoBeKa I PEIICHUS TPAaKTUYECKHUX 3a/aY;

- BJIAJICHUE OCHOBOIIOJIArarIMMU XUMUYECKUMU NOHATUSIMU, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;
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- BJIaICHUC OCHOBHBIMU MCTOJAMU HAYYHOTI'O IMO3HAHUA, UCITIOJIb3YCMbIMU B XUMHU !
HaOII0/ICHUEM, OTIMCAaHUEM, H3MEPEHUEM, IKCIIEPUMEHTOM; YMeHUE 00padaThiBaTh, OOBSICHATH
PE3YIbTAThl IPOBCACHHBIX OIIBITOB U ACJIaTh BLIBOAbLI; TOTOBHOCTH U CHOCO6HOCTB MMPUMCHATH
METO/Ibl IO3HAHUS IPU PELLICHUU MPAKTUYECKUX 3a/1a4;

- C(bOpMHpOBaHHOCTL YMCHUA OaBaTb KOJIMYCCTBCHHBIC OLCHKH U NPOU3BOJUTL PACUCTHI 110
XUMHUYECKUM (HOpMYIJIaM U ypaBHEHUSIM;

- BJIAICHUC TTPaBUJIaMH TCXHUKU 6€3OHaCHOCTI/I IIpU UCIIO0JIb30BAHUU XUMHUUYCCKUX BCIICCTB,

- chopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIUH 110 OTHOIICHUIO K XUMHUYECKON nHpOopMauuy,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.
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