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1. IOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o6meoOpa3oBaTeNbHON y4eOHOW AMCHUIUTUHBI «XUMHS» TpelHa3HaueHa Uil H3yYCHHS

XUMHH B MPOQPECCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3alHUsAX, pPEaTU3YIOIMHUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oOmero o0pa3oBaHus B TpefesiaX OCBOCHHS OCHOBHOH NpPO(ecCHOHATBHON
obpazoBarensHoii mporpammbl CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOTro 00mIero oOpa3oBaHHS TpHU
MOJITOTOBKE CHEIMAINCTOB CPETHETO 3BECHA.
[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii PI'OC cpeaHero odmero oopazoBaHus, MPEIBIBIIEMBIX K
CTPYKTYpE, COACPIKAHUIO U pe3yibTaTaM OCBOCHUS Yy4EOHOH NUCHMIUIMHBI «XUMHUS», B COOTBETCTBUU C
PekoMenpanusMu 1o OpraHu3allid TOJIYYEHHUS CpEAHEro oO0IIero oO0pa3oBaHMsS B Mpelenax OCBOCHUSA
o0pa3oBaTeNbHBIX MPOrpaMM cpelHero mnpodeccuoHalbHOrO o0Opa3oBaHMs Ha 0a3e OCHOBHOIO OOILEro
obpazoBanust ¢ yderom IIpumepHOil OCHOBHOW OO0pa3oBaTeIbHOM MPOrPaMMBl CPEIHEro OOIIETo
oOpa3zoBanusl, yTBepkAeHHOW COBETOM IO OLIEHKE COAECPKAHUS U KaueCTBa MPUMEPHBIX pabOUYUX MPOrpaMm
00111€00pa30BaTENLHOTO U COLUATBHO-TYMAaHUTAPHOTO IIUKJIOB CPEAHET0 MPOPEeCCHOHATHHOIO 00pa30BaHHUS
(mpotokon Ne 14 ot «30» Hoa6pst 2022 1., MockBa MPIIO 2022).

2. OBIIASI XAPAKTEPUCTHKA YYEFHOM JUCIHUATLIMHBI «XUMMUS»

XuMHsSI — 3TO HayKa O BEIECTBaX, HX COCTABE M CTPOCHUH, CBOWCTBAX U MPEBPAILCHUSX, 3HAUEHUH XHMUICCKUX
BEIIECTB, MaTEPHAIIOB U MPOILIECCOB B MPAKTUUECKOW JesITeNbHOCTH uenoBeka. Comepixkanue o0Ieo0pa3oBaTebHON
y4eOHOM TUCUUIUIMHBL «XHMUS) HalpaBieHO HAa YCBOGHHE 00YYalOLIMMUCS OCHOBHBIX MOHATHH, 3aKOHOB M TEOPH
XMMHWH;  OBIQJICHUEC YMEHHUSAMH HAONI0JaTh XUMHYECCKHE SBJICHUS, MPOBOAUTh  XHMHYECKUH JKCIIEPUMEHT,
MPOM3BOJUTH pacyeThl HA OCHOBE XMMHMUYECKHX ()OPMYJI BEIIECTB M YpaBHEHMH XUMHYECKHX peakuuil. B mporecce
U3y4YCHHS XMUMHHU y OOYYaIOLIMXCSl Pa3BUBAIOTCS MO3HABATEJIBHBIC MHTEPECHI U HMHTEIUICKTyaJbHbIE CIIOCOOHOCTH,
MOTPeOHOCTH B CAMOCTOSITENIBHOM MNPUOOPETEHHsT 3HAHUM 1O XHUMHUHW B COOTBETCTBUH C BO3HHKAIOIIUMH
XKHU3HEHHBIMH TMPOOJEeMaMy, BOCIMTBIBAETCS OEpEe)XHOE OTHOLICHHS K HPUpPOXE, NMOHMMaHWE 3740poBoro obpasa
KHU3HH, HEOOXOJAMMOCTH TPEIyNpexKACHUs SBICHNH, HAHOCSAIIMX Bpel 3JI0pOBBI0 M OKpyxkawmei cpeae. OHu
OCBauBaIOT MPUEMBI IPAMOTHOI0, 0€30IaCHOTO UCIOJIB30BaHU XUMHYECKHX BEILECTB U MAaTEPUAIOB, IPUMEHIEMbIX
B OBITY, CEJIBCKOM XO3MHCTBE M Ha mHpom3BoacTBe. IIpu cTpykTypupoBaHMM coAep)kaHus 00I1e00pa3oBaTeIbHOMN
y4eOHOM JUCUUIUTUHBI sl TPO(ECCHOHANTBHBIX 00pa30BaTENbHBIX OPraHU3aIH, PeaIN3yIOIUX 00pa30BaTEIbHYIO
nporpaMMy cpegHero ooOmero obpasosanusi B mpexnenax ocBoeHus OIIOII CIIO na 0a3ze ocHOBHOro oOriero
00pa3oBaHUs, YYUTHIBANACH OOBEKTHBHAS PEATbHOCTh — HEOONBIIOW 00BEM YacoB, OTIYIIEHHBIX Ha H3y4YeHHE
XMMUH U CTPEMJIEHHE MaKCHMaJlbHO COOTBETCTBOBATH MJESM pa3BHBamomero odyuenus. IlosTromy teopernyeckue
BONPOCHl MaKCUMaJIbHO CMELICHbl K Hayaly W3yYeHHs TUCHUIUIMHBI, C TE€M, YTOOBI MOCIEAYIOUMHA (PaKTHUECKHU
MaTepHall pacCMaTpHBAaJICsl HA OCHOBE M3YYEHHBIX Teopwid. Peannzaius JelyKTUBHOTO MOAX0/a K U3YYCHUIO0 XUMHU
CIOCOOCTBYET pAa3BUTHIO TAaKUX JIOTMYECKUX OINEPaldil MBIIIJICHUS, KaK aHalu3 M CHHTE3, 0000IIeHue u
KOHKPETH3allus, CpPaBHEHWE | aHAJOTWs, CHCTeMaTH3alus W Kilaccupukamus W ap. V3ydeHue Xumuud B
MpodeCcCHOHANBHBIX  00pa30BaTEeNbHBIX OPraHU3ANUAX, PEATU3YIONUX O00pPa30BATENBHYI0 MPOTPaMMy CPETHEro
obmero obpasosanust B npezaenax ocBoeHust OIIOII CIIO na 6aze ocHOBHOro obmero obpasosanus. Cnenuduka
W3yUYCHHS XVUMHU TPU OBIAJICHUH CIIEIHATIBHOCTSAMU TEXHHYECKOTO MpOo(Misl oTpakeHa B KaXKIOW Teme pasJerna
«Copepxanue y4eOHON AMCHUIUIMHBIY. OTOT KOMIIOHEHT pPEaJIM3yeTcsl MPpHU WHAMBUAYAJILHOW CaMOCTOSATENBHON
pabote oOydarontuxcs (HamucaHuu pedepaToB, MOATOTOBKE COOOIICHMM, 3alllMTe MPOEKTOB), B IpoIecce yueOHOH
JIeSITENIBHOCTU TI0JT PYKOBOJICTBOM TMperojiaBaTessi (BBIOJHEHUH XHMHUYECKOTO JKCIIepHUMEHTa — J1abopaTopHBIX
OIBITOB M MPAKTHYECKUX PabOT, PELIEHWH MPaKTUKO-OPHEHTHPOBAaHHBIX PAacUYeTHBIX 3ahad U T. 1.) B mpomecce
W3YyUYCHHS XUMHU TEOPETUYECKHE CBEJICHUS JOTONHSIOTCS JICMOHCTPAllUsIMU, J1a0OpPaTOPHBIMH OIBITAMH H
MPAaKTUYECKUMH 3aHSATHAMH. 3HAUUTENBHOE MECTO OTBOJAUTCS XHMHUYECKOMY O3KcrepuMeHTy. OH OTKpBIBaeT
BO3MOXHOCTb (POPMHPOBaTh y OOYYarOIIUXCSl CIEHHajIbHbIE NpPEAMETHbIE yMEHHs: padoTaTb C BELIECTBAMH,
BBINOJIHATh INPOCTHIE XHMHUYECKHE OIBITHI, YYUThb O€30IIaCHOMY M JKOJOIMYECKM TI'PaMOTHOMY OOpalllEHHIO ¢
BEIIeCTBAaMH, MaTepualaMi M IpoleccaMu B ObITY W Ha Mpou3BoACTBe. M3ydeHue oOmieoOpazoBaTeabHON yueOHON
JTUCLUIUIUHB «XHUMUSD 3aBepllaeTcs MOABEICHHEM UTOroB B (opMme Aud(EepeHIMpOBaHHOIO 3adeTa B paMKax
MPOMEKYTOYHOH arTectaiuu KypcantoB B mpouecce ocBoeHusi OIIOII CIIO ¢ momydeHueM cpegHero oOIero
o6pazosanus (IIIICC3).



3. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIUILIUHBI
3.1 MecTo JUCUMILIMHBI B CTPYKTYype 00pa3oBaTeibHOi nporpammbl CITO

O61eobpa3oBaTenbHas JTUCIUILTNHA «XUMUD» ABIIETCS 00s13aTeNbHOM YacThIO
0011e00pa3oBaTeIbHOro MUKIIA 00pa3oBaTeIbHOM MporpaMMbl B cootBeTcTBHH ¢ DT'OC 110 criennanbHOCTH:

25.02.01. «TexHuyeckasi IKCIJIyaTalus JeTAaTeJbHbIX aNIIAPATOB M ABHIaTesei»:

B mpodeccroHanbHBIX 00pa30BaTENBHBIX OpPraHM3AMAX,  peaTu3yIOIUX 00pa30BaTeNbHYIO IPOrPaMMy
cpeanero odbmiero oOpaszoBanusi B mpenenax ocBoeHus OIIOIT CIIO na Ga3ze ocHOBHOro 00mIero oOpa3oBaHWS,
ydueOHasi IUCIUILUIMHA «XWUMUS» H3ydaercs B oOmeoOpazoBatensHoM mnukie yueOHoro OIIOIT CIIO wa 0Oaze
OCHOBHOTO 00II1eT0 00pa3oBaHwMs ¢ IOMy4YeHHeM cpenHero odmero oopasosanus (IITICC3).

B yueb6npix mranax I[IIICC3 mecto yueOHO# TUCIMIUTUHBI «XHUMHUS» — B COCTaBe 00IIe00pa3oBaTeIbHBIX
y4eOHBIX JUCUUILIMH 110 BBIOOPY, POPMUPYEMBIX U3 00s3aTeNbHBIX NpeaMeTHbIX obnacteldt @I'OC cpenanero obriero
oOpaszoBanus, 1 cienuanbHocTeit CIIO cooTBeTcTBYIOMIETO NMpoduis mpodeccuoHaTEHOr0 00pa3oBaHuUs.

25.02.01. «TexHu4eckasi IKCIIIYaTALMS JeTaTeJbHbIX ANNAPATOB U ABUTaTeIeID):
3.2. lean ocBoeHNs y4eOHOH TUCHMIIMHBI « XHMHA»:

dopMHUpOBaHUE Y KYpPCAHTOB MPEACTABICHUS O XMMHUYECKON COCTaBIISIIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MHpa KaK OCHOBbI IPUHATUS PELIECHUH B JKU3HEHHBIX M IPOU3BOJCTBEHHBIX CHUTYyalUsX,
OTBETCTBEHHOTO MOBEJIEHUS B IPUPOJIHOU cpelie.

3aga4yu AUCHMILVINHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEN MPOTEKaHUs XUMHUYECKUX IMPOILECCOB M SIBICHUI B
OKpY)KaloIllel cpene, LEJIOCTHOM HAay4YHOM KapTUHBI MHpa, B3aUMOCBSI3M M B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUSl COCTABIIATH (POPMYJIbl HEOPraHUYECKMX U OPraHWYECKHX BELECTB, YpaBHEHUS
XUMHUYECKUX PEAKINN, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEACHMUS] MPOCTEHIIMX XHMHUYECKHMX  OKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ coONIoZieHreM IMpaBuil 0e30macHOro oOpallleHusi C BEIIeCTBaMU U JIabDOpaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh yMEHUS MCIIOIB30BaTh HH(POPMAIIMIO XMMUYECKOT0 XapaKTepa U3 pa3InUHbIX HICTOUHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBHS CBOEH JAEATENbHOCTH M XMMHUYECKHX
MPUPOJIHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh TOHMMAHHE 3HAYMMOCTH JIOCTHKEHUN XUMHUYECKOW HAYKHM W TEXHOJOTHUW st
pa3BUTHS COLMATIBHON U TPOU3BOJCTBEHHOM cdep.



3.3. O6beM JUCUUILIMHBI U BUABI y4e0HO0i padoTh

Buj yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbl THCHUIINHBI 72
B T.4.
OcHoOBHOE co/lep:KaHue 66
BT. U..
TeopeTudeckoe 00ydeHue 50
MIPAKTUYECKUE 3aHATUS 16
IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE Co/lepKaHHe (Co/lep:KaHue 4
NPUKJIATHOTO MOIYJIs1)
TEOPETUYECKOE 00YUCHUE 4
IIpomexyTouHas aTrecTanus (3a4er) 2




4. INTAHUPYEMBIE PE3YJIbTATHI OCBOEHMS OBIIIEOBPA3OBATEJIbHOM JUCIHUAILJIMHBI B COOTBETCTBUM C ®I'OC CIIO

N HA OCHOBE ®1I'0C COO

Koa u IInanupyeMble pe3yabTaThl 0CBOCHHS AHCIUILIHHBI
HaMMEHOBaHHe
(popmupyembix O6mme! JlucuMnIMHApHbIe?
KOMIIeTeH U
OK 01. BeiOupars | B yacTu TPya10BOIr0 BOCIIMTAHMSA: - BJIAJETh CUCTEMOM XMMHMYECKMX 3HAHHMH, KOTOpas  BKIJIIOYAET:

CIOCOOBI penIeHUs
3amaq
po¢eCCHOHAIBHO
H IeITeTbHOCTH
MPUMEHUTEIBHO K
pa3IM4YHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpYAY,
MacTepCTBa, TPYIOIIO0HE;
- TOTOBHOCTH K QaKTHBHOH JESITEIILHOCTHU
TEXHOJIOTHICCKOM u COIIMAIIbHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
IJITAHUPOBaTh M CAMOCTOSITEILHO BBITIOJHATH
TaKylo JESTeIbHOCTD;

OCO3HAaHHUC LCHHOCTHU

- HHTEpeC K Ppa3InYHbIM cepam
poecCUOHATLHON EATEIbHOCTH,
OBiajgeHne yHUBEpPCAIbHBIMH  Y4YeOHBIMH

NMO3HABATEJIbHBIMU JeHCTBUAMM:

a) 0a30BbIe JIOTHYECKHE NeHCTBHS:

- CaMOCTOSITEIIBHO (hopMynupoBath u
aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CYHIGCTBGHHI)II\/'I IMPpU3HAK WA
OCHOBaHUS IS CpaBHEHUS, KIacCHU(PHUKAIUN H
00001IeHHS;

- OmpenenaTh UeNd MAeSITeNbHOCTH, 3a7aBaTh
mapaMETPhI 1 KPUTCPHUU UX JOCTHIKCHUA,

OCHOBOTMOJIATAIONINE TMOHITHS (XUMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAas
00oJiouKa aToMma, s-, p-, d-3JIEKTpPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJICKYJIA,
BaJICHTHOCTh, JJEKTPOOTPUIATENILHOCTh, CTETNICHb OKUCICHUS, XMUMHUYECKas
CBSI3b, MOJIb, MOJISIpHAsE Macca, MOJSIPHBIA OO0BEM, YIJIEPOAHBIM CKEJNeT,
GbyHKIIMOHAIbHAS TPYINa, pajuKall, ©30MepHs, U30MEPbl, TOMOJIOTUYECKUIT
psia, TOMOJIOTH, YTIE€BOIOPOAbI, KUCIOPOA- U a30TCOAEPKAIINE COSTUHEHMS,
OMONOrMYecKH aKTHUBHBIE BellecTBa (YrJI€BOJbI, KHUPBI, OEIKH), MOHOMED,
MOJIUMEP, CTPYKTYpHOE  3BEHO, BBICOKOMOJICKYJSPHBIE  COCIMHEHMS,
KPUCTAITTMYECKAsl PElIeTKa, TUIBl XUMHYECKHX peakuuil (OKUCIUTENbHO-
BOCCTAaHOBHUTEJIBHBIC, SK30-H SHJIOTEPMHUUECKHUE, PEaKI[Md HOHHOTO OOMEHa),
pacTBOp, IEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHIECKAS JUCCOUALUSA,
OKUCITUTENh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUECKOW PEaKIINK, XHUMHUYECKOE
paBHOBECHE), TEOpPUHM H 3aKOHBI (TEOpPHS XUMHYECKOTO CTPOCHHUS
opranuueckux BemiectB A.M. byrtnepoBa, Teopusi 3JIEKTPOIUTHYECKON
aucconumanuu, nepuoaudeckuii 3akod [[.M. MennaeneeBa, 3aKk0H cOXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMUMHH, (DAKTOIOTHUECKHE
CBEJICHHSI O CBOMCTBaxX, COCTaBe, MOMyUYeHUH M 0€30MacHOM HCIOJIb30BaHUU
BOKHEUIINX HEOPTaHWYECKHMX ¥ OPraHUYeCKHX BEHIECTB B OBITY |
MPaKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

- YMETh BBIIBJIATH XapaKTEPHbIC NPU3HAKH W B3aMMOCBS3h H3yYEHHBIX

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaThl 3 ®rOC COO (B nocnegHelt pesakumm ot 12.08.2022) B oTrnaronbHoit dopme, bopmupyemble 0b61e06pa3oBaTeNbHOM

ANCUUNANHON

2 AvcumnanHapHble (I'Ipe,EI,MeTHbIe) pe3ynbTaTbl YKa3biBakOTCA B COOTBETCTBUU C MeTO,EI,MKOﬁ npenogasaHnAa ANCUMNANHDbI




- BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B
pacCMaTpruBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTHBBI B JEATEIHHOCTD,
OLCHUBATH COOTBCTCTBHUC PC3YJbTATOB IMCIIAM,
OIICHUBATh PUCKHU MOCIICICTBHI NEITEIbHOCTH;

- Ppa3BHUBATb KpCaTuBHOC MBIIIJICHUEC npu
peIIeHUY KU3HESHHBIX MPo0OIeM

0) 0a3oBbBIe HCCIeA0BATEIbCKHE 1eHCTBHS:

- BJIAJICTh HaBBIKAMU yueOHoO-
HCCIIEN0BATENbCKON u MIPOEKTHOM
NesITebHOCTH, HaBBIKAMHU pasperieHus
pooem;

- BBUIIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBS3H U
aKTyaJlM3UpoBaTh 3aJlady, BbIABUIATH TUIIOTE3Y
€€ pELICHMs, HaxOOUTb AapryMEHThl  JUId
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh
IapaMeTpsl U KPUTEPUU PELICHMUS;

- QHAJIM3UPOBATH IMOJIYYEHHBIE B XOJ/€ PELICHUS
3a/lau pe3yJbTaThl, KPUTUYECKU OLEHUBATh HUX
JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHUSX;

- YMETb NEPEHOCUTh 3HAHUS B I03HABATEIIbHYIO
U IPAKTUUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
- yYMETb HHTEIPUPOBATh 3HAHUSA M3 PA3HBIX
MpeIMETHBIX o0acTel;

- BBLIBHraTb HOBBIE  HJIEW,
OpPUTHHAJIbHBIE MTOJIXO/IbI U PELICHHUS;
- CIOCOOHOCTh UX UCIOJIb30BaHUS B
ITO3HABATEIBHON U COLMATIBHON IPAKTUKE

npeajiaratb

MOHSTHH, IPUMEHATH COOTBETCTBYIOIINE OHATHS IIPU ONMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKHX BEIECTB U HX IPEBPALLCHUN;

BBISIBJIATH ~ B3aMMOCBSI3b  XMMHUYECKHMX  3HAHUW C  MOHATHSAMU U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX MMPCAMCETOB;

- yMETh UCIIOJIb30BaThb HAUMEHOBAaHUS  XUMUYECKUX  COEIMHEHUU
MEKJIYHAPOAHOTO COK03a TEOPETUYECKOW M NPUKIAJAHOW XHUMUU U

TpUBHUANIbHBIC HA3BAaHUS BXHEHIIINX BEIIECTB (3TUJICH, alleTUJICH, INIULIEPHH,
denon, Qopmanbrernn, yKCycHas KHCIOTa, TJIMIWH, YrapHbBIA —ras,
YIJIEKUCIBIN ra3, aMMHaK, ralieHasi U3BeCcTb, HeralleHasi U3BEeCTb, MMUTHEBAs
cola W JpPYrux), COCTaBIATH (POPMYJIBI HEOPTaHUYECKUX M OPraHUYECKUX
BEIIECTB, YPAaBHEHHUS XUMHUYECKHX pEaKIHil, OOBACHATH UX CMBICI;
MMOATBCPKIAATH XapaKTCPHBIC XUMHUYCCKUEC CBOMCTBA BCIICCTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aMUCSAMH YPaBHEHHM XUMHYECKHX
peaKuuii;

- YMeTh YyCTaHaBJIMBaTh MPUHAJICKHOCTh W3YYEHHBIX HEOPTaHHMYECKUX U
OpraHN4YCCKUX BCIICCTB K OMNPCACICHHBIM KjIaCcCaM U I'pyIliaM COCI[I/IHCHI/If/'I,
XapaKkTepu30BaTh HUX COCTAB M Ba)KHEHIIME CBOWCTBA; OMPENEISITh BUIBI
XUMHUYECKHX CBs3eH (KOBaJ€HTHAs, MOHHAs, METAJUIMYecKas, BOJOPOIHAs),
TUTIBI KPUCTAJUIMYCCKUX PEIICTOK BCHICCTB, KJ'IaCCI/I(l)I/IHI/IPOBaTB XUMHNYCCKHUEC
peaKInu;

- chopmupoBaTh TPEACTABICHUS: O XUMHYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIM XMUMHUU B TMO3HAHWUU SIBICHUH
OpUpoabl, B (HOPMHUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOIUMOM JUIsl PELIeHUs MPAKTHUYECKUX
3aJa4 U 3KOJIOTHYECKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHON Cpene;

- YMETh MNPOBOJUTH pacyeThl MO XUMHUYECKUM (GopMyllaM U ypaBHEHUSIM
XMMUYECKUX  pPEaKUuil ¢ HCHOJb30BaHHWEM  (U3UYECKUX  BEIUYHUH,
XapaKTepU3YIOIIMX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHbBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIECTBA; HCIIOJIb30BaTh
CUCTEMHBIC XUMHWYCCKUC 3HAHUA IS HNPHUHATHUA peH_IeHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




OK 02.
Ucnonp3oBars
COBpEMEHHBIE
CpeJICTBA ITOUCKA,
aHanu3a u
HUHTEPIIPETAINH
nHpopManuu u
MH(pOPMALOHHBIE
TEXHOJIOTUH ISt
BBITIOJTHEHHUS 32124
npodeccuoHanbHO
U 1eITeNbHOCTU

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH W OOIICCTBEHHOW IPAKTUKH,
OCHOBAHHOTO Ha Jiasnore KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATENbCKOM  KYyJbTYpbl  KaK  CpEACTBa
B33,HMO[[€IZCTBPI$[ MCXKAY JIOAbMHU W ITO3HAHUSA
MHUpA;

- OCO3HAHME IICHHOCTU HAay4HOH JesATEIbHOCTH,

TOTOBHOCTb  OCYLIECTBJISAITh ~ NMPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITEIIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBiageHne yHUBEpPCAIbHBIMH Y4YeOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padoTa ¢ nunopmanmeii:

- BIIAJETh HAaBbIKAMHU TMOJY4YEHUS HHPOpMAIUH
13 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATh OUCK, aHAJIN3, CUCTEMATU3AIINIO
U UHTEpIpeTanuo WHGOPMALUU PA3IAYHBIX
BUJIOB U (DOPM NpECTABICHUS;

- CO3/1aBaTh TEKCTHl B Pa3NUYHBIX (hopMaTax C
y4€TOM Ha3zHa4eHMs] MHPOpMALMU U LEIEeBON
ayTUTOPUU, BHIOWpass ONTUMAIbHYIO (opMy
MMpEACTABJICHUA U BU3YyaJIN3alluH,

- OLEHHUBATH JOCTOBEPHOCTh, JIETUTUMHOCTD
nHpOpMaIUi, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM;

- WCIIOJNB30BaTh CPEICTBa MH(POPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B pEUICHUU
KOI'HUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpPraHM3allMOHHBIX 3a7ad ¢ COOJI0JeHHEM

- yMeTb IUIAHUPOBaTb M  BBINOJHATD XUMUYECKMH  SKCIIEPUMEHT
(mpeBpallleHusT OpPraHWYecKUX BEIIECTB IIPU HArpeBaHUM, IOJy4EHUE
ATUJICHA U M3Y4YEHUE €r0 CBOMCTB, KaUECTBEHHbIE PEAKIIMU Ha ajbJerH[bl,
KpaxMall, YKCYCHYIO KHCJOTY; JeHaTypauusi OCJIKOB IpH HarpeBaHUHU,
[[BETHbIE pEaKUUU OEIKOB; MPOBOJUTb PpPEaKUUd HOHHOIO OOMEHa,
OTIpeNeNATh CPeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIMU Ha Cybdart-,
KapOOHAaT- M  XJOPUI-aHMOHBI, HA KAaTMOH aMMOHUS;  pellaTh
JKCIIEpUMEHTaJbHbIE 3a7auu 1o Temam "Mertamnsl" u "Hemeramnsl") B
COOTBETCTBUHM C MpaBWJIAMH TEXHMKH O€30MacHOCTH Hpu OOpaLIeHUH C
BEIIECTBAMH U JIAOOPAaTOPHBIM 000PYIOBAaHHEM; TPEACTABIATH PE3YJIbTaThI
XMMUYECKOI'0 3KCIIEPUMEHTa B JOpPME 3alUCH YPABHEHUI COOTBETCTBYIOIIMX
peaxkuuii 1 GopMyIMPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMeThb AaHaJIM3MPOBATh XHMHUYECKYI0 HH(MOpMAIMIO, MOJYy4aeMylo W3
pasHBIX MCTOYHHUKOB (CPEICTB MaccoBOil mH(popmanuu, ceTh MHTepHET u

Apyrue);

- BJIaACTb OCHOBHBIMM MCTOAAMU HAYYHOI'o II03HAHHMA BCIICCTB U
XUMHUYECKUX  sIBIeHMN  (HaOmrojeHwe,  U3MEpeHHe,  HIKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEThb MNPOBOJUTH pacyeThl MO XUMHUYECKHUM (QopMyjaM U YypaBHEHHSIM
XUMHUYECKUX  PEaKIuil C UCHOJIb30BaHUEM  (DM3HUECKUX  BEIUYHUH,

XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HopManbHbIE YCJIOBHUSI) Ta30B, KOJMYECTBAa BEIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHMS NIl NPUHATHS PELIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




TpeOoBaHMI SPrOHOMHMKH, TEXHHUKH
0€30MacHOCTH, TUTHEHBI, pPecypcocOepekeHus,
NPaBOBBIX M OTHYECKUX  HOPM,  HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

OK 04.
DddexkTrrHO
B3aWMO/IEVICTBOBAT
b 1 paboTaTh B
KOJUICKTHBE U
KOMaH7Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPECIICHUIO;
-OBJIaJICHUE HaBbIKAMHU y4eOHO-
HCCIIEIOBATENILCKOW, MPOCKTHOM M COIMAIbHOM
JIesITeTbHOCTH;

OBJagenue YHHMBEPCAJIbHBIMH
KOMMYHHKATUBHBIMU JeHCTBUSAAMMU:

0) coBMeCTHas 1eATeJIbHOCTh:

- MOHUMAaTh W HCIOJb30BaTh IPEUMYLIECTBA
KOMaHJHOW ¥ UHJIMBUIYaIbHOU pabOThI;

- MPUHUMATh LEJIA COBMECTHOMN NESITEIbHOCTH,
OpraHu30BbIBaTh U KOOPJAMHUPOBATH JAEHCTBUSA
110 €€ JIOCTYDKCHHIO: COCTABIIATh IUIaH OCHCTBHUH,
pacmpenenarb  poiad € Y4ETOM  MHEHHU
YYaCTHHUKOB o0cyx)aaTh pe3yJIbTaThI
COBMECTHOH paboThI;

- KOOpPJIMHUPOBAaThH U BBINOJHATH padboOTy B
YCIOBUSAX  PEAIBHOTO, BUPTYAJILHOT'O u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYULIECTBIIATh IIO3UTHUBHOE CTPATETHUYECKOE
MOBEICHUE B PA3JIMYHBIX CUTYalHSX, MPOSBISATH

TBOPYECTBO u BOOOpakeHue, OBITH
WHUANAATABHBIM
OsJageHue YHHBepPCAJIbHBIMU

PEryJasiTUBHBIMHA HeﬁCTBHﬂMH:
I') NpUHATHE ce0s M APYTUX JIOdeH:
- IPUHHAMATb MOTHUBBI M apryMEHTBbl APYrUX

- yMeTb IUIAHUPOBATb U  BBIIOJHATH XUMHMUYECKUNH  3KCIEPHUMEHT
(mpeBpailieHusi OpPraHWYecKUX BEIIECTB NPU HArpeBaHUM, MOJIy4YEHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KQUECTBEHHbIE PEaKLUU Ha allbJETU[bI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalusi OelKOB IpH HarpeBaHUU,
[[BETHBIE pPEAaKUWU OENTKOB; MPOBOIUTH pPEAKUWHd HOHHOTO OOMEHa,
OTIPEIeNATh CPeNy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha Cylbdar-,
KapOoOHaT- M  XJOPUI-aHUOHBI, Ha KAaTMOH AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3agaun 1o TemMaM "Meramisl" u "Hemertamnel") B
COOTBETCTBUU C IIPaBWJIaMU TEXHHMKH OE30MAaCHOCTH MpU OOpalleHuu ¢
BEIIECTBAMH U JIA0OPAaTOPHBIM 000pPYAOBaHUEM; MPEICTABISTh PE3YIbTaTh
XUMHUYECKOI0 SKCIIEPUMEHTA B (pOpME 3aliCH YpaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB
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JIIOJICH TPU aHalIM3€ PE3yJIbTATOB JICATEIIBHOCTH;
- TpU3HABaTh CBOE MPAaBO W IMPaBO JPYrUX
JIFOJIeH Ha OIIHMOKY;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MU C
MO3UIMH IPYroro 4eJI0BeKa,

OK 07. B 00/1acTH 3K0J10THYECKOT0 BOCITUTAHMSA: - chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOMICH
ConeicTBoBaTh - cpOpMHUPOBAHHOCTDH FKOJIOTHUECKON KYJIbTYphl, | €CTECTBEHHOHAYYHOW KAapTUHBI MHpA, POJIM XMMHHM B TO3HAHUU SIBICHUI
COXpaHEHUIO MMOHUMAaHUE BIIASTHUS COLIMATILHO- | IPUPOABI, B (OPMHPOBAHWM MBIIIICHUS H KYJIBTYPBl JIMYHOCTH, €€
OKpY’Karoleu SKOHOMHMYECKHUX MPOLECCOB Ha COCTOSHUE | (PYHKIMOHATBLHOW IPaMOTHOCTH, HEOOXOUMOM AJISl pEeHIeHHs MTPAKTHYECKUX
Cpenbl, MPUPOTHON M COLMAIBHOW Cpeibl, OCO3HAHUE | 3a7a4 W HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
pecypcocOepexeHu | TI00anbHOro Xapaxkrepa SKOJIOTUYECKHX | IPUPOJHOMU CPEE;
10, IPUMEHSATD pooem; - YMETh COOJIIO/IaTh MpaBUJia SKOJOTUUYECKH I1€JIeCO00pa3HOr0 MOBEACHUS B
3HaHUS 00 - IJIAaHUPOBAHUE U OCYIIECTBJICHHE NEHCTBHUIl B | OBITY U TPYAOBOH AEATEIHLHOCTU B IENSIX COXPAHEHUS CBOETO 30POBBS U
W3MEHCHUU OKpY>KaloIlle Cpele Ha OCHOBE 3HAHMS LEJEH | OKPYXKAIOLIEH MPUPOJHOM CpEIbl; YYUTHIBATh OMACHOCTh BO3JACHCTBHUS Ha
KJIUMara, YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA; JKUBBIE OPTaHU3MBbl OINpPEIEJICHHBIX BELIECTB, MOHMMAs CMbICH IOKa3aTems
MPUHLIHIIBI AKTUBHOE HENPUATUE JEHCTBUM, NPUHOCAIIUX | IPEACIbHOM JOMYCTUMON KOHIIEHTPAlUU
OepexKIIMBOTO BpEJ OKPYXaIollel Cpee;
MIPOU3BOJICTBA, - YMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE
3¢ heKTHBHO 9KOJIOTUYECKUE MOCJIE/ICTBHS
NENCTBOBATH B NpEANPUHUMAEMBIX JEHCTBUN, INPEAOTBpaALIaTh
Ype3BbIYANHBIX UX;
CUTYaIHIX - pacumpeHue OTIBITA e TeTbHOCTH

9KOJIOTUYECKON HaIlPaBJIE€HHOCTH;

- OBJIAJICHUC HaBbIKaMH y‘ieGHO—HCCJ’IeI{OBaTeJ’IBCKOﬁ,

MPOEKTHON M COLIMAIIBHOM JIESTEIbHOCTH;
[IK 2.4. OneHuBaTh TMOCIEACTBUS MPOU3BOACTBEHHOH | yMeTh COOJIO/IaTh MpaBUjla AKOJOTHYECKU IIEeTIECO00pPa3HOTO MOBEACHUS B
[IpuauMath NEeSATeTbHOCTH YeJIoBeKa c MO3UIIMKA | TPYIOBOM JIEATETLHOCTH B IIEJIAX COXPAaHEHUS CBOETO 370POBbS W
y4acTHE B OIIEHKE | 9KOJOTUYECKON Oe30MacHOCTH OKPY’KaloIlled MPUPOJHON Cpelbl; YUYUTHIBaTh OMACHOCTh BO3JECHUCTBUS Ha
SKOHOMUYECKOU KUBBIE OPTaHU3MBbI ONPEIEIECHHBIX BEIIECTB, MOHUMAs CMBICT TOKa3aTes
3¢ (HeKTHBHOCTH MpeAeIbHON JOMYCTUMOM KOHLIEHTPALUU
MPOU3BOJCTBEHHOMN
NEeSATEIbHOCTH MPU
BBITIOJTHCHU
TEXHUYECKOTO
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oOcTy>)KUBaHUS U
KOHTPOJISI Ka4ecTBa

BBITIOJTHSAEMBIX

pabot

IIK 2.5. yMETh  COOJIIO/IaTh  HOPMBI  JKOJOTUYECKOW | YMETh:

Cobnronath 0€30MacCHOCTH. MPOBOJIUTh KAUYECTBEHHBIM W  KOJWYECTBEHHBIM aHAIM3 XUMHYECKUX
TEXHHUKY 3HaTh MOpaBHJa SKOJIOTMYECKON OE€30MacHOCTH | BEIIECTB;

0€30MacHOCTH U MIPH BeJICHUHU TIPO(ECCUOHATILHON JESITEIbHOCTH | UCIOJIb30BaTh nH(pOPMaIMOHHBIE TEXHOJIOTUH npu perieHun
TpeOoBaHus AKCIIEPUMEHTAJIbHBIX U PACUETHBIX 3a7ay;

OXpaHbl Tpy1a

OLCHUBATD MPOTCKAHUEC XUMHUYCCKHUX NPOUCCCOB U KOHTPOJIIMPOBATH UX XOM;
3HaTh.

METOJABI KaYCCTBCHHOT'O, KOJIMYCCTBCHHOI'O U (1)I/I3I/IKO-XI/IMI/I‘~I€CKOFO aHajm3a
BCIICCTB,

TCOPCTUUCCKHUEC OCHOBBI XUMHUYCCKUX U (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX IIpONLECCOB;
arperaTHbIC COCTOAHUA BEIICCTBA
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5. TemaTuuyeckuii JIaH U COAEPKAHUE YUEOHOM TUCHUILIUHBI

HaumenoBanue Conep:xkanue yuyeOHOro Mmarepuasa (0CHoBHoOe H MpogeccHoHAIBLHO- Oo0bem yacoB | Popmmupy -
pa3esioB U TeM OPHMEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3AHATHSA, NPUKJIATHON eMble
MOIYJIb (IIPY HAJTUYHH) KOMIIeTeHIIM U
1 2 3 4
1 cemecTp
Pa3znen 1. Oo0mrass xuMus 26
Tema 1.1. OCHOBHBbIE IOHATHS U 3AKOHbI 4 OK1
[Tpenmer xumuu. Coctas BelecTBa. XUMHUECKHUE (DOPMYIIBI. 2
OCHOBHBIE 3aKOHBI XUMUH. 2
Tema 1.2 Ilepuoauyeckuii 3akoH U Ileprnoanyeckas cucreMa XMMHUYECKHX 3JICMEHTOB 4 OK1,0K2
JA.A. MeHnaesieeBa B cBeTe y4eHHs 0 CTPOCHHH aTOMA.
OcCHOBHBIE CBEIEHHS O CTPOCHHUH aTOMA. 2
[Tepuoanuecknii 3akoH u Ilepnoanueckas cucTeMa XMUMHUYECKUX DJIEMEHTOB 2
J.1. MenneneeBa B CBETE y4€HUs O CTPOESHUHU aTOMa.
Tema 1.3. Ctpoenue BellecTBa. XUMHYECKAS CBA3b. 4 OK1
Honnast xumuueckast cBsi3b. KoBaneHTHas XMMHUECKas CBA3b. 2
Mertannuueckast XuMudeckas cBsi3b. BonopoaHas xumMudeckasi CBsI3b. 2




Tema 1.4. Teopus 3J1EKTPOJIUTUYECKON TUCCONUAIIMU 8
DJIEKTPOJIUTHI U HEAIEKTPOJIUTHI. OCHOBHBIE MTOJOKEHUS TEOPUH AJIEKTPOITUTUYECKON 2 OK1
JUCCOLIMAIINY.
Kucnotel. OcHOBaHUS. 2 OK1, OK2
Oxcunpl. Comnu. 2
Ypok 000011eHNs U CHCTEMATH3AIUM 3HAHUI 1
Kourpoabnas padora Nel 1

Paznea 2. Heoprannuyeckasi Xumus 14

Tema 2.1 HemeTansl. 4 OK1, OK2
HewmeTtanmnsl — npocTeie BemiecTBa. BogopoaHbie coeAMHEHNS] HEMETAIIOB. 2
OKcubl ¥ THAPOKCH IBI HEMETAIIOB. 2

Tema 2.2 XHMHYECKHI MPAKTHKYM 6 OK2, OK4,

OK7,1IK 2.4,
IIpakTyeckas padora Nel «Pemenne JKCnepuMEHTAJIBHBIX 321a49» 2
[IK 2.5

IIpakTuyeckas padora Ne2 «Ilosyuenue razo» 2
IIpakTuyeckass padora Ne3 «CBoiicTBa OKCHI0B, THAPOKCHIOB U COJIeiD) 2

Tema 2.3. MeTtabl 4 OK1, OK2
MerTaisl — XUMHUYECKHUE 3JIEMEHTHI. MeTalibl — IPOCTHIE BEIIECTBA. 2
CriocoObI nostyueHus! METaIIIOB. DJIEKTPOIIH3. 2
Hroro 3a I cemecTp 34
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2 cemecTp

Pazpea 3. Opranuveckasi XuMust 34
Tema 3.1 TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU 4 OK1
IIpeamer opranndeckoi XUMuK. TeopHst XUMHUECKOTO CTPOCHUS OPTaHUYECKUX BELIECTB 2
A.M.bytneposa.
W3omepus oprannueckux coeauHeHui. IIpupona cBsazeil B MoJeKynax OpraHuueCcKuX 2
COCIMHEHU.
Tema 3.2 YraeBoaopoabl 10 OK1, OK2
AJKaHbl: ©30MEpUsI, HOMEHKIIATypa, MTOJy4YEeHUE, CBOMCTBA U IPUMEHEHUE. 2
AJIKEHBI: U30MEPHUsI, HOMEHKIIATypa, TOJIyYEHUE U CBOICTBA. 2
AJIKMHBL: ©U30MEPHUsI, HOMEHKIIATYpPa, IOJTyYEHUE U CBOMCTBA. 2
ApomaTuieckue yriaeBoAgopoabl: U30Mepus, HOMeHKIaTypa. [lonyyenue n xummueckue 2
CBOMCTBA.
IIpakTn4yeckoe 3aHsiTHE 10 PELICHUIO 32124 10 TeMe «YTJIeBOA0POAbD» 2 OK1, OK2
Tema 3.3 Kuciopoacoaepxamme opranudeckKue coeMHeHH st 12 OK1, OK2
["omMonornyeckuit psji IpeaesIbHbIX 0JHOATOMHBIX CIUPTOB. MI30Mepusi 1 HOMEHKIIATypa. 2
[Tomy4yenue u cBoiCTBA.
deHoJ U ero cBoicTBa 2
Anbaeruipl ¥ KeTOHBI: TOMOJIOTHYECKHM psifl, U30MEPUsI U HOMEHKIIATypa, oJy4YeHHe, 2

CBOWCTBA.
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["'oMonoruyeckuii psi IpeneabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. M3omepus u 2
HOMeHKatypa. [lonyuenue u cBoicTBa.
IIpakTH4Yeckoe 3aHATHE MO PelIeHUIO 3a/1a4 M0 TeMe «Haxo:kaeHne Mos1eKyJIsIpHOM 2 OK2
(opMyJIbI OPraHuYecKUX CoOeTUHEeHU
[IpakTHyeckoe 3aHsATHE O pelIeHUIO 3aJa4 10 TeMe «Kuciiopoacoaep:kammue 2
OpraHu4ecKue coeJuHeHHUs»
Tema 3.4 A3oTcoaeprkaiiye OpranHnyeckne coeTuHeHust 2 OK1

['omonoruyeckuit psan npeaenbHbIX aMuHOB. M3oMepus u HomeHknarypa. [lonyuenue u 2
CBOIiCTBa. ApOMaTHYecKue aMUHbI. AHUITUH.

Pasznen 4. XuMH4eCKHil MPAKTUKYM 4 OK2,0K4
IpakTuuyeckasi padora Ned «IlosrydeHne u CBOMCTBA ITHIIEHA» 2 MK 2.4, TIK

2.5

IIpakTyeckas padora NeS «MaeHTHUKALUS OPraHNYECKUX COeIMHEHMI» 2

Paznen 5 IIpodeccnoHaIbHO — OPUEHTHPOBAHHOE CO/IeP:KaHue (CoAepKaAHNe IPUKIATHOTO 4 OK2,0K4
MO/1YJIfA)

[IK 2.4, TIK

Tema 5.1 [Tnactuyeckue macchbl 2 2.5
[Tonyuenune Tormsa 2
JudpdepeHupoBaHHBIN 3a4eT 2
Hroro 3a 2 cemectp 38
HToro 3a roa 72
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6. YCJIOBUS PEAJIMBALIMU ITPOI'PAMMBI JIUCIIUITIJIMHBI « XUMUS»

6.1. TpeOoBaHNsI K MUHUMAJIBHOMY MaTEePUAIbHO-TEXHHYECKOMY 00ecreyeHHu 0

Peanmaunﬂ nporpamMmbl JUCHUTIIIMHBI Tpe6yeT HalIn4us Ka6I/IHeTa, OCHAIICHHOT'O KOMITBIOTCPOM C
JTUIEH3UOHHO-TIPOTPaMMHBIM 00ecriedeHrEeM, MYJIbTUMEAUIHBIM MPOEKTOPOM U XMMHUYECKOH J1abopaTOpHH.
OobopynoBanue y4eOHOro KabuHeTa:

CANCANE ol gl Al

Cronbl yuennueckue 16 mr.
Cron npenogasatens 1 mir.
Crynbs yueHuueckue 32 IiT.
JleMoHCTpallMOHHBIN cTOJT 1 TIT.
Komnerorepnsiii cTon 1 mir.
Hocka 1.

YyeOHo—HaArJIsIAHLIE TOCOOUS

7.
8.
9.

Crenppl ¢ Tabnumamu u popmynamu 12 mir.
Y4eOHbIe MOCOOUS M METOIMUYECKAs JIUTepaTypa.
KoMILIeKT mIakaToB Mo JUCIUIIINHE

TexHuyeckue cpeacTBa 00yueHust

MynsTuMeINiHBIN y4eOHbII MHOTO(YHKIIMOHATBHBIN KOMIUIEKC (KOMITBIOTEP, MYIbTHMEIUHHBIH

MIPOEKTOP, MHTEPAKTUBHASI JOCKA, MHOTO()YHKIIMOHATILHOE YCTPOMCTBO, TOKyMeHT-kamepa Microsoft Office
Professional Plus 2013 (License: 63756500)

HNudpopmanuonHoe odecnieyeHne 00yueHus
Ilepeyenn pexoMeHyeMbIX yueOHbIX U31aHui, IHTepHeT-pecypcoB, 10MOJHUTEIbHONM JUTEPATYPbI

JUUIsI KYPCAHTOB

1.

2.

3.

4.

5.
6.

Tabpuensn O. C., Ocmpoymos HU. I'. Xumusa mis npodeccuii U CrenuaabHOCTEH TEXHUYECKOTO
npoduis: yueOHUK AJIs CTYA. yUpexJIeHHu cpel. npod. odpazoBanus. — M., 2017.

L'abpuensn O. C., Jlvicoea I I. Xumus. Tectbl, 3agaun U ynpaxHeHUs: yued. mocobOue uist
CTYI.yUpexaeHuii cpen. mpod. odpazoanus. — M., 2014.

Epoxun 0. M. Xumusi: 3aauu 1 ynpaXHeHUs: yae0. mocooue sl CTy. YUPexKIACHUN cpel. mpod.
obpazoBanust. — M., 2014.

Epoxun FO.M. CO0pHUK TECTOBBIX 3aJaHUM M0 XUMUU: y4e0. MOCOOHUe IS CTYM. YUPEKICHUN CPe/l.
npogd. obpazosanus. — M., 2014.

Kosbipera O. A. Meroanyeckoe mocodue K MpakTUKyMy Mo JUCHUTUTMHE «Xumusi» 2017.

KosbipeBa O. A.MeToanueckoe nocoOue 1o JUCHUILTHHE «XUMUS» «NeKTponu3». 2022.

Juis nmpenoaaBarese

7.

®enepanbHblif 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannn» (B
pen. ®enepanbubix 3akoHOB OT 07.05.2013 Ne99-d3, ot 07.06.2013Nel120-d3, ot 02.07.2013
Nel70-®@3, ot 23.07.2013 Ne 203—-®@3, ot 25.11.2013 Ne317-®3, ot 03.02.2014 Nell-dD3, ot
03.02.2014 Nel5-®@3, ot 05.05.2014 Ne84—®d3, ot 27.05.2014 Nel135—-®3, ot 04.06.2014 Ne148-D3,
¢ u3M ., BHeceHHbIMU DenepanbubiM 3aKk0HOM OT 04.06.2014 Ne 145-®3, B pea. Ot 03.07.2016, ¢
u3Mm. ot 19.12. 2016.)

[Tpuka3z MunnctepctBa obpazoBanus u Hayku PD ot 31.12.2015 Ne 1578 «O BHeceHMH M3MEHECHUM
B (enepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CPEAHEro OOIIero oOpa3oBaHUs,
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10.

YTBEPKACHHBIM TPHKa3oM MuHHUCTEpPCTBAa OOpa3oBaHusi W Hayku Poccuiickoit ®enepamuu OT
17.05.2012r. Ned413».

[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJUTHKH B chepe MoAroToBKH padounx kaapos u JI1O
MunoOpnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpauuu Mo OpraHu3aldy IOJYYEHUs
cpeaHero oOmero oOpazoBaHHsl B NpeeNiaX OCBOCHHS O0pa30BaTENBbHBIX IMPOTPAMM CPEIHEro
npoeCCHOHATFHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 001Iero o0pa3oBaHus ¢ y4eToM TpeOOBaHUI
(denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENBHBIX CTAHIAPTOB U TONydaeMol mnpodeccuu Hiu
CHEIHALHOCTU CPeIHEro MpoecCHOHaTLHOTO 00pa30BaHUsY.

[[Taunea, E.}O. BogonoaroroBka u xuMus BOJbI [ DJIEKTPOHHBIN pecypc] : yueOHO-METOIUYECKOe
nocobue / E.1O. lllauneBa. — DnextpoH. nan. — Cankt-IletepOypr : Jlans, 2018. — 104 c.

HUHTEPHET-PECYPCbI

A o

www. hemi. wallst. ru (OGpa3oBaTenbHbIii CalT 7S IIKOIBHUKOB «XUMUS»).
www. alhimikov. net (O6pa3oBaTeNbHbII CAUT AJIS NIKOJLHUKOB).

www. enauki. ru (MHTepHET-U31aHue Uil yunTeneld «EcTecTBeHHbIC HAYKN ).
www. 1september. ru (Mmeronndeckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (xypHan «XuMHsI B IIKOJIEY).

www. hij. ru (kypHan «XUMHUS U KUIHBY).

www. chemistry-chemists. com (37E€KTpOHHBIH KypHaT «XUMHKH U XUMUSD).
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7. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCIHUIIJIMHBI
«XHUMHUSA»

KoHTpons U oneHKa pe3ynbTaTOB OCBOCHMs OO0IIe00pa30BaTEIbHOW AUCHUILIMHBI PACKpPhIBAIOTCA 4Yepes3
IMCUUIUIMHAPHBIE pe3yJbTaThl, HampaBiIeHHble Ha (opMupoBaHHE OOMMX U MPOPECCHOHATBHBIX
KOMIIETEHIMH [0 pa3/ienaM U TeMaM COJepKaHusl yueOHOro Marepuana.

Kon u HanmenoBanue

Pa3zgen/Tema

THun oeHOYHBIX

¢GopMupyeMbIX KOMIIETEeH Ui MepOonpUATHI
OK 01. Beibupats criocoOb1 P1,Temsr 1.1,1.2,1.3,1.4 Jlmaraoctuaeckas
pelieHus 3a1aq P2, Temsr 2.1,2.3 pabota

npodeccuoHanbHOM

P 3, Temsr 3.1,3.2,3.3,3.4

KonTponbnas pabota

JIESITEIIbHOCTA IPUMEHUTEIIBHO PS5, Temn 5.1 CamooreHka u

K Pa3JIMYHBIM KOHTEKCTaM B3aMMOOIICHKA

OK 02. Mcnonb30BaTh P 1, Temsr 1.2,1.4 Ipesenranms MHHH-

COBpEMEHHBIE cpeAcTBa moucka, | P2, Temsr 2.1,2.2,2.3 TIpOCKTOB 5

aHaIIM3a M MHTEPIPETalin P 3, Tems 3.2,3.3 YCTHBIH 1 MUCHMEHHBIH

uHpopMaLuy, U P4 ompoc

UH(OpPMALMOHHBIE TEXHOJIOTUU P5 PesynpTathl BBITOTHCHIA

JUISL BBIIIOJIHEHUS 3a7a4 Y4COHBIX 3a1aHUM

PO eCCHOHAIBHOI [IpakTuueckue paboThI

NeSTeNbHOCTH [TpakTryeckue 3aHATUSL

OK 04. DddextrBHO P 2, Tema 2.2 TIpomexyrounas

B3aUMOJIEHCTBOBATH M paboTath B | P 4 aTTeCTanuA

KOJUICKTHBE U KOMaH 1€ (nuddepenunpopanHbIit
3a4er)

OK 07. CopeticTBOBaThH P2, Temsr 2.2

COXPAHEHHUIO OKPYKaroLen P5

Cpeibl, pecypcocOepeKeHHIO,

OPUMEHSTH 3HaHUS 00 U3MEHEHUH

KJIMMATa, MPUHIUIIBI OEPEKHOTO

IPOU3BOJICTBA, 3P (HEKTUBHO

JIECTBOBATh B YPE3BbIYANHBIX

CUTYyalHAX

I1K 2.4 ITpuHMMaTh yyacTue B P2, Tema2.2

OLICHKE YKOHOMHMYECKON P4

3P PEKTUBHOCTH P5

IPOU3BOACTBEHHON JEATEIHBHOCTH

IPY BBIOJIHEHUH TEXHUYECKOTO

00CTyXKUBaHUS U KOHTPOJIS

Ka4yecTBa BBIMOIHAEMBIX PadoT

1K 2.5 Cobmronath Texuuueckyto | P 2, Tema 2.2

0€30I1aCHOCTb U TPEeOOBAHUS P4

OXpaHbl Tpyia P5
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3amecTHTeNb IMpeKkTOpa Koaaemka no YMP . L{{/ /Kapnaymenko H.H../

Pazpaborumk: Koseipesa O.A. npenonaeateinb

-

[Iporpamma oo?maey 010 a Ha METO/IMYECKOM COBElaHuH 0011e00pa3oBaTebHOH NOATOTOBKH.
[Ipotokon Ne £7 ot ¥ » &2 2023 T.

3J1K no YMP /97 /Kapnaywenko H.H./
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