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PabGouass mporpamma y4eOHOM AMCHMIUIMHBI XHMHS pazpaboTaHa B
COOTBETCTBHH C: (hefiepaabHbIM rOCYAapCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHIAPTOM
cpemHero o0mero 00pa3oBaHus, YTBEPKIACHHBIN puka3zoM MuHoOpHayku Poccun
or 17 mas 2012 r. Ne 413, pekoMeHIaUMsIMH O OpPraHU3aLHUHU TMOJYyYEHHUS
cpenHero obOimero o00pa3oBaHHMs B IpeAeiax OCBOCHUS 00pa3oBaTeNbHbIX
porpamMMm cpeaHero mnpodeccuoHaIbHOrO o00pa3oBaHUsi Ha 0a3e OCHOBHOTO
oOmiero oOpaszoBaHusi ¢ ydeToM TpeOoBaHMi (enepanbHBIX TOCYAaPCTBEHHBIX
oOpazoBarenbHbIX cTranaaptToB (PI'OC) u mnomyyaeMoil CHEUUATBLHOCTH WM
npodeccun cpeanero mnpodeccuoHanbHoro obpaszopanus (CIIO) (muceMo
JlenapTameHTa roCcy1apCTBEHHOM MOJIMTUKHU B cpepe MOATOTOBKH pabounuX KaJpoB
u JI11O Muno6puayku Poccun ot 17.03.2015 Ne 06-259), npumMepHOil iporpaMmbl
y4eOHOM JHUCHMIUIMHBI XHUMHS [ HOpo(ecCHOHAIbHBIX 00pa30BaTEIbHbIX
OpraHu3anui, pekomeHaoBaHHOU denepanbHbBIM rOCyI1apCTBEHHBIM ABTOHOMHBIM
yupexaeHueM «®DenepaibHbli MHCTUTYT pa3BUTHs oOpa3zoBaHus» (PI'AY
«®UPO») B KayecTBE MNPUMEPHON MpoOrpamMMmbl IS pead3alid OCHOBHOM
npodeccuoHanbHOM 00pa3oBarenbHOl mporpammbel CIIO Ha 06aze OCHOBHOTO
o0111ero oOpa3oBaHus ¢ MOJYUYCHUEM CPEAHETr0 00IIero 00pa3zoBaHusi, MPOTOKO Ne
3 ot 21 urons 2015 r., peructpanrionHslii HoMep peueH3uud Ne 325 ot 23 wurons
2015 r. ®I'AY «®UPOy», yTOYHEHHBIMH pPEKOMEHJAIUSIMU 00 yTOYHEHUU
pEeKOMEHIalMi N0 OpraHU3aluu MOJYYEHHUS CpPEJHEro oO0Iero odpa3oBaHUs B
npejenax OCBOCHHsI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MPOo(hecCHOHATBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUs C Y4eTOM TpeOoBaHUM
(denepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB U MOJy4yaeMoil
npodeccu WM CHEIUATBHOCTU CPEAHETO0 MPodecCHOHAIBHOTO 00pa30BaHUs
(mucemo JlemapTraMeHTa TrOCyJapCTBEHHOW TOJUTUKH B cdepe MOAroTOBKH
pabounx kaapoB u JIIIO MunoGpnayku Poccuu ot 17.03.2015 Ne06-259) u
[IpumepHbix mTporpamMm  oOEe00pa30BATENbHBIX YYEOHBIX JAMCLHUIUIAH IS
npodeccuoHaNbHbIX 00pa3oBaTeNbHbIX opranusauuid (2015r.), mpotokon Ne3 ot
25 maga 2017 1.
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1. TIACHOPT PABOYEM INPOT'PAMMBI YUEBHOM JJUCHUIIJIAHBI

1.1. Oobs1acTh NpUMeHeHUs padoyeil NPporpaMMbl

Pabouass mporpamma y4eOHOIN NUCHUIUIMHBI SIBISIETCS YacThiO MPOTPamMMBbI
HIOJITOTOBKH KBaJTM(UITMPOBAHHBIX padounx, ciayxkamux ([TITIKPC) pa3zpaboranHas B
cootBercTBUM ¢ PI'OC CO, ®I'OC CIIO, pexoMeHAalUsIMUA MO OpTraHU3aIUuU
MOJIyYeHHS CpeJIHETo 00I1Iero o0pa3oBaHus B Mpejieiax OCBOCHUSI 00pa30BaTelIbHbBIX
porpamMm cpeaHero npogeccuoHaibHOro 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIETro
oOpa3oBaHuss € ydyeToM  TpeOoBaHUM  delepalibHbIX  TOCYJapCTBEHHBIX
0o0pa30oBaTeNbHBIX CTAHAAPTOB U TMOJy4YaeMOW CHEHHAIbHOCTH WU Tpodeccuu
cpenHero npogecCuoHaIbHOTO0 00pa30BaHUS.
1.2.MecT0 yuyeOHOMH THCHMIIMHBI B CTPYKTYPe OCHOBHOI NPodeccHOHAIbHOMT

00pa3oBaTeJIbHOM POrPaAMMBbI

VyebOnast JUCLUILIMHA XuMust SIBJISIETCS TUCIUILUINHOMN
obureoopazoBatenbHoro nuukia IHIKPC no npodeccun 19.01.17 Iloap. koHauTep
€CTECTBEHHOHAYYHOTO MNpoduiisi npodecCHOHaTbHOTO 00pa30BaHHUs.

Pabouas mporpamma y4eOHON TUCUUIIIMHBI XUMHUS pa3paboTaHa Ha OCHOBE
tpeboBannii DI'OC cpenHero oOmero o00pa3oBaHMs, MPEABSIBISIEMBIX K
CTPYKTYpE, COACPKAHUIO U PE3yJIbTaTaM OCBOEHUS yUEOHON AUCUUIIIMHBI XUMHUSL.

1.3. Pe3yabTaThl 0CBOCHUA YUEOHOM M CIIUTIIMHBI

OcBoenue cojaepkaHusi y4eOHOM AMCUMILIMHBL XHUMHS oOecredynBaeT
JNOCTHKEHHE

JIMYHOCTHBIX Pe3yJibTATOB:

— YyBCTBO TOPJOCTH M YBaXKEHHA K HCTOPUM M  JOCTHXKCHUIM
OTEYECTBEHHOW XUMHUYECKOM HayKHd; XHWMHUYECKH TIPAaMOTHOE T[OBEJICHUE B
npo(eCcCUOHANBHON JEATETbHOCTH U B OBITY MpPHU OOpAIEHUH C XUMHUYECKHUMHU
BEILECTBAMH, MaTEpUATIAMH U MPOILIECCAMU;

— TOTOBHOCTb K IIPOJOJKEHUIO 00pa30BaHUs U MOBBIICHUS KBaTu(UKAIIUU
B M30paHHON Npo(dhecCHOHATBHON IEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIETEHIIUH B 3TOM;

— YMEHHME HCIIOJIb30BATh JOCTHKEHUS COBPEMEHHOW XMMHUYECKON HAyKH U
XUMHUYECKUX TEXHOJIOTUHA JUIs TOBBIIMIEHUS COOCTBEHHOTO MHTEJUIEKTYaJbHOI'O
pa3BUTHS B BEIOpAHHOM MpodhecCuOHaTbHOM IeITeNbHOCTH;

MeTanpeaAMeTHBIX Pe3yJabTAaTOB:

— WCIIOJIb30BAHUE pA3JIMYHBIX BHUJOB I103HABATEIBHOW JEATEIBHOCTH U
OCHOBHBIX MHTEIJIEKTYaIbHBIX Onepanuii (MOCTAaHOBKHU 3a/1a4yu, (OpMYITUPOBAHHMS
TUIIOTE3, aHajlu3a W CUHTE3a, CpaBHEHHUs, OOOOIEHUs, CHCTeMaTU3alluHy,
BBISIBIICHUS NPUYUHHO-CJIEICTBEHHBIX CBsI3€il, MOKUCKa aHaJIOr OB,
(bopMyaMpoBaHMs BBIBOJOB) ISl PEUICHUS] MOCTABICHHOM 3a7auyd, NPUMEHEHHE
OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOJEHUS, HAYYHOTO SKCIEPUMEHTA) ISl
W3YYEHUS! PA3JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJKMBATHCS B TpodeccuoHanbHol chepe;
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— WCIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB IS TIOJYYCHHS] XUMHUYECKON
uH(OpMAIMU, YMEHHE OIICHUTHh €€ JOCTOBEPHOCTHh IS JOCTHDKCHHS XOPOIIUX
pe3ynbTaToOB B MpodecCHuoHaIbHOU cdepe;

npeJIMeTHBIX Pe3yJbTaTOB:

— c(opMUPOBAaHHOCTh MPEJCTABICHUN O MECT€ XUMHUHU B COBPEMEHHOM
HAy4YHOM KapTUHE MUPA; MOHUMAHUE POJIM XUMUHU B (OPMHUPOBAHUU KPyro3opa u
GyHKIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTHUYECKUX 3a/1a4;

— BIIQJICHUE OCHOBOIMOJIAralOIMMUA XMUMHUYECKUMHU TIOHSITHSMHU, TEOPHUSIMH,
3aKOHAMM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAaHUE XUMHUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOW;

— BJIaJICHME OCHOBHBIMHM METOJaMH HAYYHOI'O TIO3HAHUS, UCTIOJIb3YEMbIMU B
XUMUHU: HAOMIOICHUEM, OIMCAHUEM, HW3MEPEHHUEM, JSKCIEPUMEHTOM; YMEHHUE
00pabaTpIBaTh, OOBACHATH PE3YIbTATHI MPOBEACHHBIX OMBITOB M JCNIaTh BBIBO/IBI,
TOTOBHOCTh M CITOCOOHOCTh TPHUMEHSTh METOABl TIO3HAHUS TPU PEIICHUN
MPaKTUYECKUX 33]1a4;

— cOpMHPOBAHHOCTh yMEHHS JaBaTh KOJWUYCCTBEHHBIC OIICHKH U
MIPOU3BOJINTH PACUETHI 10 XUMHUESCKUM (HOpMYyJIaM U YPaBHCHHUSM;

— BIIQJICHUE TMpaBUJIaMU TEXHUKH O€30MacHOCTU IMPU HCIOJIb30BaHUU
XUMHUYECKUX BEIICCTB;

— c(opMUpPOBaHHOCTh COOCTBEHHON TMO3UIMU  TIO
XUMHUYECKON MH(POPMAIINH, TTOTyIaeMOU U3 pa3HbIX UCTOUHUKOB.

OcBoeHue cojepaHusg Y4eOHOW JUCHUIUIMHBI XUMHSA OOCCICUMBACT
dbopMHUpOBaHUEe U PA3BUTHUE YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUH B KOHTEKCTE
MIPEEMCTBEHHOCTH ()OPMUPOBAHUS OOIIUX KOMIIETEHITUH.

OTHOIICHHUIO K

OO61mre KOMIETEHITUN
(B cootBetcTBUE ¢ PI'OC CIIO mo
CMeUaIbHOCTH/TIPOpECCHH)

Bunbl yHuBepcanbHbIX yueOHbBIX IEHCTBUS

OK 01. BeiOupatsb criocoOsbl penieHus 3aaau
npoeCCHOHATBLHON JIeATETbHOCTH,
IPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.
OK 02. OcyniecTBisATh NOUCK, aHATIU3 U
MHTEpIIpeTaIio HHPOpPMAaIHH,
HE00X0IMMOM 7151 BBITIOJTHEHUS 3a7a4

PO ECCHOHAIBHON JESTEHHOCTH.

OK 08. Mcnonb30Bathk cpeacTBa GU3NIECKO
KYJIBTYpBI JJIl COXPAHEHUS U YKPEIUICHUS
3JI0POBbS B Ipoliecce MpodecCHOHANBHOM
JESTEIIbHOCTH U MOJIEPKAHUS
HE00X0IMMOT0 YPOBHS (PU3NYECKOMH
MOATOTOBJIEHHOCTH.

IIposiBAATE 4yBCTBO FOPJIOCTH M YBAKEHHUS K
UCTOPUU U TOCTHKEHUSM OTE€YECTBEHHOMN
XUMHUYECKON HAyKH; XUMUYECKH TPAaMOTHOE
MOBEJICHUE B TPOPECCHOHATIBHON
JESITEIIbHOCTH U B OBITY MPU OOpAILIEHUH C
XUMHUYECKHMH BEIIECTBAMU, MaTepHalaMu 1
IPOIIECCaMH.

['OTOBUTBCS K MPOJIOJIKEHHUIO 00pa30BaHUs U
MOBBIIIIEHUS KBATU(UKAIMK B U30paHHON
npodeCCHOHATBLHOM 1EATEIEHOCTH U

OK 03. IIimtaHnpoBaTh ¥ PeaIn30BbIBATH
coOcTBeHHOE MTpodeccnoHabHOE U
JMYHOCTHOE Pa3BHUTHE.
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00BEKTUBHOE OCO3HAHUE PO XUMHUYCCKUX
KOMHeTeHHI/II\/'I B OTOM.

CdopmupoBaTh npencTaBIeHHs O MECTE
XUMHUHU B COBPEMEHHOM HAay4YHOH! KapTUHE
MUPA, IOHUMATh POJIb XUMUU B
(bopMHpOBaHUU KPYro3opa u
(GyHKIMOHATIBHON IPaMOTHOCTH YEJIOBEKa
JUISl PEILICHUS IPAKTUYECKUX 3a7ad.

OBnaseTh OCHOBHBIMH METOJIaMH HAYIHOTO
MO3HAHUS, UCIIOJIB3YEMbIMH B XUMUU:
HaOJIFOICHUEM, OTIMCAHUEM, H3MEPEHHUEM,
IKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh,
OOBSCHSTH PE3YyIbTATHI IIPOBEJACHHBIX OMBITOB
U JIeNaTh BBIBOJIbI; TOTOBHOCTD U
CIIOCOOHOCTH TPUMEHSTh METOIbI TTO3HAHUS
MIPH PEIICHUN TPAKTHYSCKUX 3a7ad.

CdopmupoBaTh COOCTBEHHYIO MO3UIUIO I10
OTHOLIEHHI0O K XUMHUYECKoW uH(popMaluuy,
MOJTy4aeMO# U3 Pa3HbIX HCTOYHUKOB.

Hcnonp30BaTh pa3indHbIe HUCTOYHHUKH JUIS
MOJTYYCHHUST XUMUYECKOI HH(OpMAIIHH,
YMEHHUE OICHHUTD €€ JOCTOBEPHOCTH ISl
JTOCTHIKEHUS XOPOIIIHX Pe3yIbTaTOB B
npodeccuoHabHOH cdepe.

OK 04. PaboraTh B KOJJIEKTUBE U KOMAHE,
3¢ PEeKTUBHO B3aUMOICHCTBOBATh C
KOJIJIETaMH, PYKOBOJICTBOM, KJIIMEHTAMHU.
OK 05. OcyuiecTBiIsITh YCTHYIO U
NUCHMEHHYI0O KOMMYHHUKAIMIO HA
rOCyJIapCTBEHHOM $SI3bIKE C YYETOM
0COOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06. IIposBasTh rpaskJaHCKO-
MaTPUOTHYECKYIO MO3UIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE ITOBEICHUE HA
OCHOBE TPaIUIIMOHHBIX 00IIEUETIOBEYECKUX
LEHHOCTE!, IPUMEHATH CTaHAAPTHI
AHTHUKOPPYIIIMOHHOTO TTOBE/ICHUSI.

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYXKaroIlIel Cpelibl, pecypcocOepexeHHIO,
3¢ (HEeKTHBHO JCHCTBOBAThH B YPE3BBIYAMHBIX
CUTYaIUsX.

OK 10. [Tonmp30Batbest mpodeccnoHaTbHON
JIOKyMEHTaIMell Ha roCyAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKE.

OK 11. Mcnonp3oBaTh 3HaHUSA 110
(bMHAHCOBOW TPAMOTHOCTH, TNIAHUPOBATH
MPeIPUHUMATEIBCKYIO 1€ATEeIbHOCTh B
npodeccuoHaIbHOI cdepe.

OK 09. Mcnonbs3oBaTh HHPOPMAIIOHHBIE
TEXHOJIOTUH B IPO(PECCHOHATILHON
NeSITETTHHOCTH.

OcBoeHue COZIEp/KaHUS
(dbopmHpoBaHUE OOIIMX KOMIETEHIUH.

y4eOHOM

JUCHUITIIMHBI

OO6mre KOMIETEHITUN
(B cootBercTBUU ¢ PI'OC CIIO 1o cnenuaabHOCTH/TIPOdHECCH )

OK 01. Beibupats criocoOsbl pemieHus 3a1a4 npo(eccuoHaNbHON AeqTeNbHOCTH,

MPUMCHHUTCIIBHO K pa3JIMYHBIM KOHTCKCTAaM.

OK 02. OcymiecTBasTh MOUCK, aHAIU3 U MHTEPIIPETAINIO MHDOpMAIH, HEOOXOIUMOM JUIs
BBITMIOJIHEHUS 33/1a4 MPOPECCUOHATBHON AESITETbHOCTH.
OK 03. [TnaHupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCUOHATFHOE U JIMYHOCTHOE

pa3BUTHE.

OK 04. PaboTaTb B KOJIJIEKTHBE U KOMaH/e, 3PPEKTUBHO B3aUMOJICHCTBOBATh C KOJJIETaMH,

PYKOBOJACTBOM, KIIMCHTAMHU.

OK 05. Ocy1iecTBisiTh YCTHYIO M MTUCBMEHHYI0 KOMMYHUKAIIMIO Ha TOCYJJAPCTBEHHOM SI3bIKE C
y4€TOM 0COOEHHOCTEN COLIMATIBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. ITposiBnATh rpak1aHCKO-TIATPUOTHYECKYIO MO3ULINIO, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE HA OCHOBE TPAJUITMOHHBIX OOIIEYEIIOBEYECKUX [IEHHOCTEH, MPUMEHSTh CTaHAAPThI

AHTUKOPPYHNIIMOHHOI'O TIOBCACHU .

o0OecrieunBacT
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OK 07. CozelicTBOBAaTh COXpAaHEHUIO OKPYKAIOIIEH CPebl, pecypcocOepexeHnto, 3PPeKTHBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYALUX.

OK 08. Ucnonn3oBath cpeacTBa GU3NIECKON KYIbTYPHI U1l COXPAaHEHHUS U YKPETUICHUS
3J1I0pOBbs B IIpoliecce Npo(ecCHOHANBHOM NeATEIbHOCTH U MOAAEPKaHUs HE00XO0AUMOTO
YpPOBHS (PU3HUYECKON TIOTOTOBICHHOCTH.

OK 09. Mcnonb3oBaTh nHGOPMAIITMOHHBIC TEXHOJOTHH B TPO(HECCHOHATILHON JIEeATEIbHOCTH.
OK 10. [Tonp30BaTbes mpodecCnOHAIBHON TOKyMEHTalUeH Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKE.

OK 11. Ucnonp3oBath 3HaHUS 110 (PUHAHCOBOM IPaMOTHOCTH, IJIAHUPOBATh
PEANPUHUMATENBCKYIO I€ATEIBHOCT B IPO(ecCHOHANBHOM chepe.

1.4. Koin4ecTBO 4acOB HA OCBOEHHE MPOTrPaMMbl y4eOHOM
AUCUMILTHHBI

Bceero - 170 yacos, B TOM 4ucIe:

— 00beM paboThl OOY4YAIOMIMXCS BO B3aUMOJICHCTBUU C MpENOjaBaTeieM -
170 gacos;

— camocTosTenbHasg padoTa oOyyaromierocs - ) 4acos.

B ToM unciie yacoB BapuaTuBHOM YacTH yueOHbIX 1UKI0B [ITIKPC: He
PETYCMOTPEHO.
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2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bupa yueOHoi1 padoThI Oo6bem
4acoB

MakcuMasibHasi yueOHasi Harpy3Ka (Bcero) 170
Qo0s3aTesbHAsA ayAUTOPHAs y4eOHAasi HATPY3Ka (BCero) 170
B TOM YHCIJIE:
MPAKTUYECKUX 3aHIATHH 84
CamocrosiTesibHasi padora o0y4armerocsi (Bcero) 0
[IpomexyTouHas aTTectauus B hopMe dK3aMeHa

[IpodunbHOEe wu3ydyeHHe 0011e00pa30BaTEIbHON yUYeOHON JUCIUILIAHBI
XUMHST OCYIIECTBIISIETCSI YaCTUYHBIM TIepepaciipe/iefiecHieM Y4eOHbIX 4YacoB U
OTOOpOM JIUJAKTUYECKUX E€JIMHUIl B 3aBUCUMOCTH OT BaXXHOCTH TE€M JId
npodeccun 43.01.09I1oBap, koHaUTEP.
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2.2. TemaTu4ecKkuii MJIAH U co/iepPKaHMeE Y4eOHOM TUCIMILTHHBI XUMUS

Ctpoenue atoma

HaumeHoBaHue pa3jiesioB U TeM Copep:xaHue yueOHOro MaTepuaJa, jadopaTopHbie padoThl U NpakTHyeckue | O0bem
3aHATHS, CAMOCTOSITe/IbHAS padoTa 00y4aommxcs, KypcoBasi padbora 4acoB
(mpoekr)
1 2 3
Conep:xanue y4eOHOIro MaTepuaJia 1
Beenenne 1  |Hayusble MeTO/bI TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUM.
2  |Poip 9KcriepuMEHTa U TEOPUH B XMMHHU.
3  |MonenupoBaHre XUMHUYECKIX MTPOLIECCOB.
4 |3naueHue xuMuu npu ocBoeHuu cneruanbHocte CIIO TexHruueckoro
npoduiIs mpodhecCHOHaTLHOTO 00pa30BaHMS.
Pazgen 1. O6mas u HeopraHuyeckast XUuMHs 90
Conep:xanue yueOHOro MaTepuaJia 3
1 |CocraB BemecrBa. Xumuueckue s1eMeHTH. CHocoObl CylIecTBOBaHUS
XUMHYECKHX 3JIEMEHTOB: aTOMBI, IIPOCTHIC U CJIOKHBIE BellecTBa. BemecTra
MOCTOSIHHOTO UM TIEPEMEHHOT0 COCTaBa. 3aKOH IIOCTOSHCTBA COCTaBa
BeniecTB. BenecTBa MOJIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Tema 1.1 2 |U3mepenue BemecTBa. Macca aTOMOB M MOJEKyJd. ATOMHas €IUHHIA
XuMHusi- HAyKa 0 BellecTBax. mMacchl. OTHOCUTENbHBIC aTOMHAsI M MOJICKYJISIPHAsI MACCHI.
3 |ArperatHble COCTOSIHMSI BellecTBa. TBepaoe (KpHCTaLIMYECKOE U
amop¢Hoe), KHJIKOEe M ra3zoo0pa3HO€ arperaTHble COCTOSIHHMSI BEIECTBA.
3aKkoH ABOTaJipo U €ro CIEJICTBHUS.
4 |Cmecm BemecTB. Paznuuuss MexIay CMecIMH U XHMHUYECKUMU
coeHeHusIMU. MaccoBasi U 00beMHas 1011 KOMIIOHEHTOB CMECH.
Tema 1.2. Copep:kaHue y4eOHOro MaTepuaa 4

1 | AtoM — caoxkHas yacTuua. JlokazaTenbCTBa CIOKHOCTH  CTPOCHUS
aToMa: KaTOJHbIE U PEHTT€HOBCKUE JIyud, GoTOdh(DEKT, paluOaKTUBHOCTbD,
annekTposn3. CoOBpeMEHHBIE IPEJCTABIEHUS] O CTPOEHUHU aTOMa.

2 |CoctraB aToMHOro0 siipa. HyKJOHBI: TPOTOHBI U HEUTPOHBIL. M30TOMBI 1

HYKJIUJBL. Y CTOMYMBOCTB SAEP.
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3 |JaexkTpoHHas 00071049Ka aTOMOB. [loHsATHE 00 2IEKTPOHHON OpOUTATH U
JIEKTpOHHOM o0uiake. KBaHTOBBIE UKcIIa: IIIaBHOE, OpOUTAIBHOE
(mo004HOE), MArHUTHOE U CIIMHOBOE.

Copep:kaHue y4eOHOro MaTepuaa

1 |Otkpertue 1. . MenneneessiM [lepuoanueckoro 3akona. [lepuonnueckuit

3akoH B hopmynupoBke JI. . Menneneena.
Tema 1.3. 2 |[lepuoamnueckast TabIUIA XUMUYECKHX 3JIEMEHTOB — Ipaduieckoe

Ilepuoauyeckuii 3aK0H 1
Ilepuoanyeckasi cucrema
XMMH4YeCKHX 3j1eMenToB /1. H.
MeHaeneeBa U CTpOEHHE ATOMA

0T06pa)KCHI/Ie IICPHUOAUICCKOI'O 3aKOHA.

3 |ATomM — cnoxHas yactuna. Sapo (IpOTOHBI U HEUTPOHBI) M AJIEKTPOHHAS
o0ounouka. M3oronsl. CTpoeHue 3JeKTPOHHBIX 000JI04YE€K aTOMOB 3JIEMEHTOB
MaJIbIX IEPUOIOB.

4 |HN30TOnBI

5 |CoBpemenHnas hopmynupoka [lepuoanueckoro 3akoHa.

IIpakTnueckoe 3anaTne Ne 1. CtpoeHre aTOMOB XUMHUYECKHX 3JIEMEHTOB.

Tema 1.4.
CTtpoeHue BelecTBa

Copep:xanue yueOHOro MaTepuaJia

1 Bunn xumnueckoii cBsa3u. KoBajieHTHAsT XUMHYeCKas CBA3L. MexaHu3M
00pa3oBaHMs KOBAJIEHTHOM CBSI3U (OOMEHHBIN M TOHOPHO-AKIIETITOPHBI).
DIEeKTPOOTPUIIATETLHOCTD.

2  |MonHas xumuueckas cBs3b. KaTHOHBI, X 00pa3oBaHUE U3 aTOMOB B
pe3yJsbTaTe mpolecca OKUCIeHHs. AHHOHBI, UX 00pa30BaHKE U3 aTOMOB B
pe3ysbTaTe npolecca BOCCTAaHOBJICHUSI.

3 Meramueckas CBs3b. MeTainyeckast KpUCTATHYECKask PEIIeTKa U
MeTaJNInYecKass XUMHUIecKast CBsI3b. OU3NUECKHe CBOIICTBA METAJIJIOB.
. Bonopoanas cBsi3b.

4 Yuctele BemecTBa U cMecH. [loHsaTHE 0 cMecH BemiecTB. I 'OMOreHHbBIE 1
TeTECPOTrCHHBIC CMECH. CocraB cMeceli: 00beMHAasI 1 MaccoBas J0JIH
KOMIIOHCHTOB CME€CH, MaCCOBas JOJIA HpHMeCCﬁ.

IMpakTuyeckoe 3ansaTue Ne 2. Pemenue 3a1a4 Ha 00bEMHBIC H MACCOBBIC JOTH
BEIlleCTBa

Tema 1.5.
IHonumepsbl

ConeprxaHue y4eGHOro MaTepuaJjia

1  |Heopranmueckue nonumepsl. [loammepsl — npocThie BemecTBa ¢ aTOMHOM
KPUCTAJUIMYECKOM PEIIETKON: aJUIOTPOIIHBIE BUIOM3MEHEHUS YIUIEpOaa
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(ammas, rpaduT, kKapOuH, QyuIepeH, B3auMOCBsI3b THOpUIU3AIH OpOuTaIeh
y aTOMOB YTJIEpOJia C TPOCTPAHCTBEHHBIM CTPOCHHEM AJITIOTPOITHBIX
Moau(UKaIMii); CeJICH U TEJUTYpP IEMOYCUHOTO CTPOCHHSI.
2 Oprannueckue nojguMepsl. CIOCOOBI UX TOJIYYCHHS: PEAKIIUN
MOJINMEPH3AIUU M PEAKIIUHU TTOJTMKOHICHCAIUH.
IIpakTuyeckoe 3ansaTHe 3. O3HAKOMJICHUE C 0Opa3IaMH IJIACTMACC U BOJIOKOH.
CocTraBiieHHe XUMHYECKUX YPABHCHHI MMOJIYUYCHUS TIACTMACC.
Conep:xanue y4eOHOIro MaTepmuaJia
Tema 1.6 1 IMoHsiTHe 0 TMCHIEPCHBIX cucTeMax. Kiaccuukarus JUCIEPCHBIX CUCTEM
JlucnepcHbIe CHCTEMBI B 3aBHCHMOCTH OT arperaTHOTO COCTOSIHHSI TUCTICPCUOHHOMN Cpebl U
JUCTepcHOM (pasbl, a TaKKe MO pa3Mepy UX YaCTHII.
2 3HayeHMe TUCTEPCHBIX CHCTEM B JKUBOW U HEKMBOIi Ipupoae u

HpaKTI/I'leCKOi/‘I JKU3HUN lle.IIOBeKa.BMYJ'IBCI/II/I U CYCIICH31U B
CTPOUTCIILCTBE, HHHIGBOfI u MGHHHHHCKOfI IMPOMBIIIJICHHOCTH, KOCMCTHKC.

Tema 1.7.
XuMHYeCKHE peaKkIuu

Conepxanue y4eOHOro Marepuaa

1 Knaccudukanus xumuueckux peakuuid. Peakuny coeuHeHus, pa3ioxKeHus,
3amMerieHus, oomena. Karanurnueckue peakuuu. O6paTumble u
HeoOpaTHMBble pEeaKIINH.

2 |OKHMCAUTEIBHO-BOCCTAHOBHUTEIbHBIE peakuy. CTeneHb OKUCICHHUS.
OxucnnTesb ¥ BOCCTAHOBIICHUE.

3 |TemoBoit 3ppeKT XMMUIECKON peaKIiu

4 |CxopocTh XUMHYECKUX peakiuii. [IoHATHE 0 CKOPOCTH XUMUYECKUX
peaKkuuid.

5 3aBUCHUMOCTh CKOPOCTH XUMHUYECKUX PEAaKLUI OT pa3IMyHbIX (haKTOpPOB:
MIPUPO/IBI pEarupyIOIINX BEIIECTB, UX KOHLEHTPALUU, TEMIIEPATYypPhl,
ITOBEPXHOCTH CONPUKOCHOBEHHUS U MCIIOJIb30BAaHUS KaTaJIU3aTOPOB.

6 OO6paTuMoCTh XMMHUECKUX peakuuii. O0paTuMble 1 HEOOPATUMBbIE pEaKIUu.

XUMHYECKOe paBHOBECUC U CIIOCOOBI €0 CMCIICHUA.

IIpakTuyeckoe 3ansaTue 4 Cocrasienne OBP

Tema 1.8.
PacrBopsl

Conep:xaHue yueOHOIro MaTepuaJia

1

[TonsTHe 0 pacTBOpax. PU3NKO-XUMHUYECKAsI IPUPOJA PACTBOPEHUS U
pacTBOpoB. B3anmoaeicTBrE pacTBOPUTEIISL U pACTBOPEHHOI'O BELIECTBA.
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2 Teopus 27IEKTPOIUTUYECKON Juccoanuu. MexaHu3M JUuccouuranuu
BEILIECTB C Pa3JIMYHBIMU THIIAMU XUMHYECKUX CBSI3EH.

3  |Peakuuu noHHOTO OOMEHA B BOJHBIX PACTBOPAX JIEKTPOIHUTOB.

4 I'maponu3 kak 0OMEHHBIN TTPOIIeCC.

IIpakTuyeckoe 3ansiTue S CocraBieHue ypaBHECHUN THAPOIIU3a

Coaepxanusi y4eOHOro MaTepuaJa

1 OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTEIEHb OKUCICHHUS.
Boccranosurenu u okucnurenu. OKUCIIEHUE U BOCCTAHOBJIEHUE

2 BoccranoBuTenbHbIE CBOMCTBA METAJUIOB — MPOCTHIX BEILIECTB.

Tema 1.9. 3 OxucauTeNbHbIE U BOCCTAHOBUTENIbHbBIE CBOWCTBA HEMETAIIIOB - IIPOCTBIX
OKucIuTeaLHO- BEIIECTB.
BOCCTAaHOBUTEIBbHBIC PEAKIINH. 4 Kiaccudukanmsi OKuCINTEeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
5 XHMMHYECKUE UCTOYHUKH TOKA. DJIEKTPOJIHbIE NOTEHIINAJIBI
6 . DIIEKTPOJIN3 PACIUIaBOB U BOJHBIX PaCTBOPOB 3JIEKTPOIUTOB. [Iponeccsl,

MMPOUCXOAAIINEC HA KATOAC U aHO/IC. VpaBHeHm{ QJICKTPOXUMHNYCCKUX
IIpOICCCOB.

IIpakTnueckoe 3anaTue 6. Cocrapienue pa3usix Tunos OBP

IIpakTnyeckoe 3ansaTne 7 CocTaBleHNE ypaBHEHUH JIEKTPOJIN3a PaCIlIaBOB

conen
Coaepxkanue y4eOHOro MaTepuaa
1 Oxcuapl U TUIPOKCUIBL, UX Kiaccuukanus. OCHOBaHUS U UX CBOWCTBA.
Tema 1.10. OcHOBaHMsI KaK 3JEKTPOJIUTHI, UX KJIACCU(UKALUS MO pa3IUYHBIM
Kaaccudukanus Bemecrs. MIPU3HAKAM.
IIpocTthie BemecTBa. 2 Kucnots! u ux cBoiictBa. KuCoThl Kak 3J€KTPOIUTHI, UX KiIacCU(pUKanus
10 Pa3JIUYHbBIM MPU3HAKAM.
3 [TonoxxeHne METaIOB B IEPUOANYECKON cUCTEME U 0COOEHHOCTH CTPOCHHUS
UX aTOMOB.
4 O6111e cnocoObl MOTyYeHHsI METaJUIOB. MeTalljibl B IPUPOJIE.
5 Hewmeramnsl. [lonoxenne Hemeramios B [lepunoaudeckoit cucreme,
0COOEHHOCTH CTPOEHHSI UX aTOMOB. DJIEKTPOOTPULIATENILHOCTb.
Conep:xanue yueOHOIro MaTepuaJia
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1 Bonopoansie coegnHEeHUs HEMETAJUIOB.
Tema 1.11. 2 Okcupl U aHTHAPUIBI KApOOHOBBIX KHCIIOT. Heconmeobpasyromue u
OcCHOBHBIE KJIACCHI coJ1e00pa3yoNe OKCHIBbL..
HEOPraHW4eCKHX M OpraHuveckux |3 Kucnorsl B cBeTe TEOpUHN 3NEKTPOJUTUYECKON Aucconnanuu. Kucinorsl
coeIMHEeH Uit OpraHWYECKUE U HEOPraHUYECKHUE. .

4 OCHOBaHUs B CBETE TEOPUU AIEKTPOJUTUUECKON TUCCOLNALINH.

5 AMdoTepHbIe OKCHUIBI U THIPOKCU/IBI.

IpakTuyeckoe 3ansaTue Ne 8 ['eHeTnvecKast CBSI3b COCTMHEHUI IIMHKA 2

IIpakTnueckoe 3ansaTue Ne 9 CocraBiieHne XUMHYECKUX POPMYI comeit 2

Conep:xanue yueOHOro MaTepuaJia 4

1 Boaopoa. /[BoiicTBEeHHOE MOJIOKEHUE BOJIOPO/Ia B IEPUOIUUECKON CUCTEME.
M3oTonsl Bogopona.

2 Boga .Ponb Bojbl Kak cpenooOpa3yromiero BemecTBa KIeTKH.

Tema 1.12. DKOJIOTHYECKHE aCIIEKTHI BOIOIIOIL30BAHUS .
XuMus 3J1eMEeHTOB 3 [emounsie MeTamibl. O0IIas XapaKTepUCTUKA MIETOYHBIX METAJIJIOB Ha

OCHOBaHMUU N0JI0KeHUs B Ileproanueckoil cucteMe 3J1eMEHTOB
JI..MenneneeBa v CTpOEHHUSI aTOMOB.

4 lenounozemenpHbie MeTamIbl OOIast XapaKTeprUCTHKA
IIEJIOYHO3EMETbHBIX METAJIJIOB M MarHusi HA OCHOBAHUU TTOJIOKEHUS B
ITepunonnueckoii cucreme snemenToB . . MenneneeBa u cTpoeHus
aATOMOB.

5 AmroMuHUR. XapaKTepUCTHKA ATFOMUHHS HA OCHOBAHUH TOJIOKEHUS B
[Iepnonnueckoit cucreme anemenToB 1. V1. MeneneeBa u CTpOeHHUs aToMa.

IpakTuyeckoe 3ausaTue Ne 10 OcyniecTBiIeHUE ETIOYKH TIPEBPAIICHAN 1

COCIMHEHMI BOJOPOa

IIpakTuyeckoe 3ansaTue Ne 11 I'eHeTnueckas CBS3b COSTMHEHUN Kalus 1

IIpakTnyeckoe 3ansTue Ne 12 I'eHeTnueckas CBSI3b COSTUHEHUI HATPHS 1

IMpakTnyeckoe 3ansaTue Ne 13 ['eHeTHUecKas CBS3b COSAMHCHHUIA KATBITUS 1

IIpakTnyeckoe 3ausaTue Ne 14 Pemenue 3agau 2

Conep:xaHue yueOHOro MaTepuasa 2

Tema 1.13.

1

Xumus u IMPOU3BOACTBO. XuUMHU4YeCcKas MPOMBINIJICHHOCTb 1 XUMHUYCCKUC
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Tema 2.2.
IIpeaenbHbIE YIiIeBOAOPOAbI

XumMus B JKM3HM 001eCcTBA TEXHOJIOTHH.
2 XuMH3aLus CeIbCKOro X0341CTBa U €€ HanpasiieHus. Pactenus u noysa,
ITOYBEHHBIN MOIIOMAIMINNA KOMILIEKC.
3 XHMHMS ¥ IOBCETHEBHAS KU3Hb yesoBeKka JlomaliHss anteka.
IpakTuyeckoe 3ausaTue 15 OcyiiecTBICHNE IETTOYKU MPEBpAILICHUN 3
COETMHEHUHN a30Ta
IIpakTuyeckoe 3ausaTue 16 OcyiiecTBICHNUE IETTOYKU MPEBPAILICHUN
coequHeHni Gochopa 3
Pazjnen 2. Oprannyeckasi XumMusi 80
Coaep:xanue yue0HOro MaTepHaJia 2
1 |IIpeamer oprannueckoi xumuu. [loHsTHEe 00 OpraHMYECKOM BEIIECTBE U
OpPraHNYEeCKON XHUMUHU.
Tema 2.1 2 |Teopwus cTpoeHus opranndeckux coeaunennii A.M.bytineposa.
OcHOBHBIE IOHATHS Opranuveckoi (3  |Kiaccudukanus OpraHM4ecKMX BEUIECTB B 3aBUCMMOCTH OT CTPOECHUS
XHMHHU U TeOPHs CTPOEHHUS YIJIEPOIHOM LIETIH.
OPraHHYeCKHX COeAMHEHHI 4 Tunbel XUMUYECKHUX CBSI3€H B OPraHUYECKUX COCTMHEHUSX U CIIOCOOBI UX
pa3pbIBa.
5 |[lonsTHe o TUMAxX U MEXaHU3MaX PeaKUil B OPraHUYEeCKOW XUMHUH.
CybcTpat u peareHr.
6 |M3omMepus OpraHNYeCcKHX BEIIECTB U €€ BUAbl. CTPYKTYypHasi H30MEPHS:
MEXKJIacCOBasi, yIJIEPOJIHOTO CKENETa, MOJI0KEHUSI KPaTHOM CBS3H U
(YHKIIMOHAJILHOM IPYMIBIL.
IIpakTnueckoe 3ansiTe 17 CocraBieHue CTpyKTypHBIX (POpPMYJT OpraHMYeCcKuX 4
BEIECTB 110 MOJIEKYJIIPHBIM (hopMyam.
IIpakTuyeckoe 3ansaTue 18 Pemenue 3anay. 4
Conep:kanue y4eOHOTo MaTepuaJia 1

1 [[lonstue 06 yrineBogopoaax. OCOOEHHOCTH CTPOCHUS MPEACTbHBIX
YIJIEBOJOPOJOB. AJIKaHbI KaK MPEACTABUTEIN MPEACIbHBIX YIIIEBOAOPOIOB.

2 | XMMHYECKHE CBOMCTBA aJIKAaHOB..

3 |lIpumeneHune u criocoObI MOTydeHHs ankaHoB. O0IacTH MPUMEHEHUS

AJIKaHOB.
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4 |Hukioankaubl. ['oMOJIOrUYECKUI psiJl 1 HOMEHKJIATYpa UKIOATKAHOB, UX
obmas hopmyia.

IIpakTnyeckoe 3ansaTHe 16 M3rotoBieHue Moaenel MOJIEKyIl alKaHOB U
raJIOT€HOAJIKAHOB
IIpakTnyeckoe 3ansiTue 17 CocTaBneHUECTPYKTYPHBIX (HOPMYIT H30MEPOB
LIMKJIOAJIKAHOB
IIpakTnueckoe 3ansaTue 18 Kpekunr ankaHos
Conep:xanue yueOHOTo MaTepHaJia
1  |AnkeHsl, cTpoeHHe U U30MepHus. 'oMonornyeckuii psji alkeHoB.

Tema 2.3. 2 | XMMUYECKHUE CBOWCTBA AJIKCHOB OJEKTPO(DHUIBHBINA XapaKTep peaKIluid,

JTHJICHOBbIC H JMEHOBbBIEC CKJIOHHOCTb K PEaKIMsIM MIPUCOCTNHEHHUSI, OKUCICHHUS, TOJUMEPHU3AIHH. .
yriesoaopoaos 3  |[lonydyeHnue u npyUMeHEHHE AJIKCHOB .
4 |Ankanuens! . [lonstue n kinaccuuKkaus TMEHOBBIX YTIIEBOJOPOJIOB
IIpakTuyeckoe 3ansiTue Ne 19
CocraBiieHHEe ypaBHEHUHN peakliMi MOJy4YeHUs STUJIEHA U €ro TOMOJIOTOB.
IIpakTuyeckoe 3anaTHe Ne 20 CocraBiieHHE YpaBHEHUN peakLMil MOITyYeHUs
alleTHJIEHA U €ro rOMOJIOTOB
IIpakTnueckoe 3ansiTue Ne 21 CriocoObl OJTy4eHHs JUEHOBBIX YIIIEBOI0POI0B
Coaep:xanue yueOHOTro MaTepuaJia
1 |Tomonorumueckuit psj aTKUHOB. DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOEHHE alleTUJIEHA U IPYTUX aJKuHOB. M3oMepus.

2 | XuMuyeckue CBOWCTBA M MPUMEHEHHE AIKHHOB.

Tema 2.4. 3 |[osnyueHue U IPUMEHEHHE ATKHHOB.

ALeTHIEHOBbIE YI1€BOAOPO/bI IpakTuyeckoe 3ansaTue Ne 22 M3roToBieHue MojielIeil MOJIEKYIT aJIKHHOB H UX

MN30MEPOB.
IIpakTnyeckoe 3ansaTue Ne 23 CriocoObl NOJTyYEHHS AIKMHOB
Coaep:xanue yueOHOTro MaTepHaJia
1 |beH301 Kak Mpe/ICTaBUTENb APEHOB

Tema 2.5 2  |Xwmuyeckue cBoiicTBa O€H30IIA.

ApomaTuyeckue yrjiesoaopoabl |3 |[I[puMeHEHHUE U TOTYIEHUE APEHOB

IIpakTHyeckoe 3ansaTHe Ne 24 PenieHue 3a1a4 10 XUMUYECKHM YPABHEHUSM
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Conep:xanue yueOHOTo MaTepHaJia 1
1 |Hedts. Haxoxaenue B npupoje, coctaB U (U3NIECKHUE CBONCTBA HE(DTH.
2  |llpuponHslii ¥ mOonyTHBIN HeTsAHON Ta3pl. CpaBHEHHE COCTaBa MIPUPOTHOTO
Tema 2.6. Y MTONYTHOT'O ra30B, UX NPAKTUYECKOE UCIOJIb30BaHUE.
IIpupoaHbIe HCTOYHHKH 3 Kamennslit yrosib. OCHOBHbBIC HANPABJICHUS UCIOJIb30BaHUS KAMEHHOTO
YIJIEBOAOPOA0B yriast
IIpakTuyeckoe 3ansiTue Ne 25 Penienue 3a/1a4 Mo XMuMHUYECKUM YPABHEHUAM 3
Conep:xanue yueOHOTro MaTepHaJia 1
1 |Couprtsl. [lonydyenue sTaHoNa OPOKEHUEM TIIIOKO3BI M THApATAIICH
Tema 2.7. STUJICHA.
I'mapoxkcuibHbIE COeITMHEHUA 2  |M3omepust 1 HOMEHKJIATypa MpeCTaBUTeNel ABYX- U TPEX aTOMHBIX
CHUPTOB.
3 |Denon. duznueckne U XUMUYECKUE CBOMCTBA (heHoNa. B3anmHoe BiusiHIe
aTOMOB B MOJIeKyJie (peHoa: B3auMOJICHCTBUE C THIPOKCHIOM HATPUS U
a30THOM kucaoToil. [Ipumenenne eHosa Ha OCHOBE CBOWCTB.
IIpakTnyeckoe 3ansaTue Ne 26 l3omepus cnuprtos. 2
IpakTuyeckoe 3ansiTue Ne 27  M3omepus GpeHoIOB 3
Coaep:xanue yue0HOro MaTepHaJia 1
1 |['omonoruueckue psiibl anbAeru 0B U KETOHOB. [IoHATHE 0 KapOOHMIIBHBIX
COEIMHEHMSIX.
2 XHUMHYECKHE CBOMCTBA aJIbJEeTUI0B U KETOHOB.
Tema 2.8. 3 |Anblerusl ¥ KETOHbI B IpUpoJie (3¢upHble Macia, GepoMoHBI).
AJIbIErHbl H KETOHbI 4 |OtnenbHBIC IPEACTABUTEN AJIbJICTHIOB U KETOHOB, CIIEIM(PUIECKIE
croco0bl UX NOJYYEHHUsI U CBOMCTBA.
IIpakTuyeckoe 3ansaTue Ne 26 V30Mepust anpaeruon 3
IIpakTuyeckoe 3ansaTue Ne 27 M3omeprs KETOHOB 2
Coaep:xanue yueOHOTro MaTepHaJia 1

Tema 2.9.
KapGoHoBble KMCJIOTHI B UX
NMPOU3BO/JHbIE

1

TI'omonornueckuii paa NpEACIbHBIX OJHOOCHOBHBIX Kap60HOBLIX KHUCJIOT.

2

XHMHYECKHE CBOMCTBA Kap6OHOBLIX KHCJIOT.

3

Crnoxnbie 3¢upsl. CTpoeHHE 1 HOMEHKJIATYpa CIO0XKHBIX 3(QHUPOB,
MEKKJIACCOBasi H30MEpHsI ¢ KapOOHOBBIMHU KHCIIOTAMHU.
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4 |XKupsl. XKupsl Kak ca0xHbIE 3(QUPHI IITHLEPUHA.
5  [Msuia. CriocoObl OJIy4eHHS COJICH: B3aUMOICHCTBIE KapOOHOBBIX KUCIIOT
C MeTaJulaMH, OCHOBHBIMH OKCHJJaMH, OCHOBAHUSMH, COJISIMU; IIE€TTOUYHON
THIPOIIU3 CIOKHBIX 3(UPOB.
IIpakTyeckoe 3ansaTue Ne28 CriocoObl nmosryueHusi KapOOHOBBIX KHUCIOT 3
IpakTuyeckoe 3ausaTue Ne29 CriocoObI MOTYYEHUS KUPOB 2
Conep:kaHue y4eOHOT0 MaTepHuaJia 1
1 |[TonsTtue 06 yraeBonax. Kiiaccudukamnus yrieBoJoB.
2 | XUMHYECKUE CBOMCTBA IIIOKO3bI: PEAKILMU O albJICTHIHOMN rpymne
(«cepeOpstHOTrO 3epKajiay, OKUCIEHUE a30THON KUCIOTOM, THAPUPOBAHUE).
Tema 2.10. 3  |Hucaxapugsl. Ctpoenue nucaxapugoB. Cioco0d cOUNICHEHUs [TUKIIOB.
YrueBoanl 4 | Xumuueckue cBoicTBa Kpaxmana. CTpoeHue 3JIeMEeHTapHOTO 3BEeHa
LEJUTFOJIO03BI.
IIpakTuyeckoe 3ansaTue Ne30) CpaBHeHUE CBOICTB IIFOKO3bI M CaXapo3bl 3
IIpakTuyeckoe 3ansaTue Ne31 ['maponus nonucaxapuaon 2
Coaep:xanue yueOHOro MaTepHuaJia 1
1 |Knaccudukanuus u uzomepus amuHoB. [lonsiTHe 06 aMHuHax.
2 | XuMHYeCKHe CBOMCTBA aMUHOB.
3 |AmuHOKHCIOTHL. [ToHSATHE 00 aMUHOKHCIIOTAX, HX KIACCH(PHUKAIHS U
Tema 2.11. CTPOCHHEC.
AMHHBI. AMHHOKHCIIOTBL. beaku |4 |Benku. Benku kak NpupoHbIE TOJTUMEDHL.
IIpakTnueckoe 3ansaTue Ne 32 CTpyKTypbl OE€JIKOB 2
IIpakTnueckoe 3ansaTue Ne 33 Xumuyeckue cBoWcTBa OEIKOB 3
Coaep:xanue yueOHOTro MaTepuaJia 1
Tema 2.12. 1 |HyxnenHOBBIE KUCIOTHI KaK MPUPOJIHBIE TOJIUMEPBHI.
Asorcoaep:xkamme oprannvyeckue (2 |[lonstre JTHK u PHK. Ctpoenune JIHK, ee nepBuuHas u BropuyHas
coenqunenus. Ilommepsr CTPYKTYypa.
3  |buocuHTe3 Oenka B KHBOH KIIETKE.
4  |I'ennas unxeHepus U 6MoTexHonorus. TpaHcreHHble (OPMbI paCTEeHUN U
KUBOTHBIX.
IIpakTnueckoe 3ansaTue 34 buocunres 6enka 3
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IIpakTnyeckoe 3ansaTue 35 ATD u AJ[® 2

Conep:kanue y4eOHOTo MaTepuaJia 6

1 (IlonsTHe o0 pepMeHTaX Kak O OMOJOTHUECKUX KaTaln3aTopax OeIKOBOM

Tema 2.13. MPUPOBI
BuoJjornyecku akTUBHBIE 2  (Ilonstue o ButamuHax. Mx knaccudukanus u 0003Ha4YCHHE. .
COCITHHCHUSA 3 I'opmonsl. [ToHsATHE 0 TOPMOHAX KaK OMOJOTUYECKH aKTUBHBIX BEIIIECTBAX,

BBIIIOJHSIOIIUX SHAOKPUHHYIO PETYIISILMIO )KU3HEAEATEIbHOCTH
OpraHU3MOB.

4 |JlekapctBa. [loHsiTHE O NeKapcTBaxX KaKk XMMHOTEPAIIEBTUYECKUX
npenaparax

IIpakTnyeckoe 3ansaTue Ne 36 Burtamunsl A, C, D B npoaykrax nutanus 2

Bcero 170

Hrtorosas arrecranus B (hpopMe IK3aMeHA
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2.3. Conep:xkanue npopuIbHON cOCTABJISIIOLIEH

2.3.1. nas npodeccun 19.01.17 [osap, koHaUTED

[IpodunpHoii coctaBnstomieil g pazaena 1 «OOmas U HeopraHudeckas
XUMUS SIBJISIIOTCS CHAEAYIONIUE TUAAKTUUYECKUE CTUHUILIBI:

KauecTBeHHBIN UM KOJIMYECTBEHHBIA COCTaB BEIIECTB. XUMHUYECKUE 3HAKU U
dbopmynbl. OTHOCUTENbHBIE aTOMHAsi W MOJIEKyJsipHass Macchl. KonnyecTBo
BEILIECTBA.

CoBpemenHass  ¢opmynupoBka Ilepuonuueckoro 3akoHa. 3Ha4YeHHE
[Teproguueckoro 3akoHa u Ilepronanueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB /I.
W. MeHnneneeBa sl pa3BUTUSL HAyKH U MOHUMAaHUSI XUMUYECKOW KapTUHBI MHpA.
Bona. PactBopel. PactBopenue. Boma kak pactBoputens. Kiaccuduxanus
XUMUYECKUX PEAKIIUN.

[IpodunbHol cocTaBisitomedt s paznena 2 «OpraHudeckas XUMUS
ABJISIFOTCS CIEAYIOIINE TUAAKTUYECKUE €IMHULIBIL:

[IpupoHbIEe, HCKYCCTBEHHBIE U CHHTETUYECKHAE OPraHUYECKHUE BEIIECTBA.
HarypanpHbIil 1 CHHTETHYECKNE KAyUYKH .

[IpumeHeHne aMMHOKUCIIOT HA OCHOBE CBOKCTB.

Bonoxkna, ux knaccudukanus. [loaydeHrne BOJIOKOH.
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3. YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCIUIIJIAHBI

3.1. TpeGoBaHus K MaTepHAJIBLHO-TEXHHYECKOMY O0ecIe4yeH U0
Peanu3zamus yueOHOM AUCIMITUHBI OCYIIECTBISIETCS B KaOuHETe «XUMHS U
buonorusy.
O6opynoBanne y4eOHOTO0 KaOMHETa: KOMIUICKT y4eOHOM Mebenu, KiaccHas
nocka, komruiektT meoenu st [1K, yueOHo-HarIsIAHBIX TOCOOU O TUCIIUILINHE.
Texnuueckue cpeacTBa 00ydeHUs: KOMIIBIOTED, TPOEKTOP, IKPaH, IPUHTED.

3.2. UudopmanuonHoe odecnevyeHmne
st cTyiIeHTOB

1. Ta6puensn O.C., OctpoymoB WN.I'. Xumusi: y4eOHUK JUisl CTYJCHTOB
npodecCHOHaNBbHBIX 00pa30BaTENIbHBIX OPTaHU3AIMH, OCBAUBAIOIIUX Mpodeccuu u
crnenmanpHoctu CI1O0. — M., 2017

2. Tabpuenssa O.C., OctpoymoB W.I. Xumus s mpodeccuit u
CHEUATbHOCTE €CTECTBEHHO-HAy4HOro mnpo¢uis: y4eOHHK I CTYIEHTOB
po(eCcCHOHANIBHBIX 00pa30BaTENbHBIX OPraHU3alMi, OCBaUBAIOLIUX Npodeccuu u
cneumanpHocTu CI1O. — M., 2017

3. T'abpuensa O.C. m gap. Xumus. [Ipaktukym: yde0. mocobme mis
CTYJIEHTOB TpPO(deCCUOHAIBHBIX 00pa30BaTENIbHBIX OPTraHU3allMi, OCBAUBAIOIIUX
npodeccun u cneruaibaocta CI10. —M., 2017

4. Tabpuensu O.C.u ap. Xumus: nocobue nusi noarotoBku Kk EI'D: yueb.
nocodue sl CTYIAEHTOB Npo(decCHOHAIbHBIX 00pa30BaTENbHBIX OpTaHMU3AIUH,
ocBauBaromux npodeccun u crienuansuoctu CI1O0. — M., 2017

5. Tabpuensn O.C., JIvicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxxHEHUS:
yue0.mocoOue s CTYACHTOB  MPOQECCHOHANBHBIX  00pa3oBaTeIbHBIX
opraHuzalui, ocBanBaromux npodeccuu u cnenuanbuoctu CI10. — M., 2017

6. Epoxun IO.M., Komanesa W.b. Xumus gua mnpodeccuit u
CHEUATbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-HAYYHOr0 Npouieii: yueOHUK st
CTYJIEHTOB TpPO(deCCUOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3alfii, OCBaMBAIOIINX
npodeccun u cnenranbHoctu CI10.— M., 2017

5. CrnagkxoB C. A., OctpoymoB U. I'., I'abpuensa O. C., JlykpsiHoBa H. H.
Xumus s npodeccuit U cnenuanrbHOCTeH TEXHUYECKOTro npoduist. DIEKTPOHHOE
IpUIIoKEeHUE (3JEKTPOHHOE yueOHOE U3/laHue) ISl CTYA. yUpekaeHui cpea. mpod.
obpazoBanusg. — M., 2014.

Jois npenogaBareJien

1. O6 o6pazoBanuu B Poccuiickoii deneparuu: denep. 3axkon ot 29.12.
2012 No 273-®@3 (B pen. @eaepanbubix 3akoHOB OoT 07.05.2013 Ne 99-®3, or
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-@3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. Ot
03.07.2016, ¢ u3m. ot 19.12.2016.)Poccuiickas deneparus. 3akoHbl. CeMelHbIN
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konekc Poccuiickoit ®deneparuu [Tekcr]: [dbenep. 3akon: npunar ['oc. dymoit 8
nek. 1995 r.: mo cocrosuuto Ha 3 suB. 2001 1.]. - CII6.: Victory : CrayHkaHTpH,
2001. - 94, [1] c. ; 20 cm. - Ha turt. m.: [Ipod. ropua. cucremsr «Komekey» - 5000 3k3.
-ISBN 5 7931 0142 X.

2. [Tpukxaz MunuctepctBa obpasoBanus u Hayku PD ot 31 nexalps
2015 r. N 1578 "O BHeceHuu u3MeHEHUH B (¢efepaiabHbIi TOCYIapCTBECHHBIN
oOpa3oBaTeNbHBIN CTAaHAAPT CPEAHETO OOIIEero oOpa30BaHUS, YTBEPKICHHBIN
npukazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit ®@enepanuu ot 17
Mmast 2012 r. N413"

3. [IpumepHass ocHOBHas oOpa3oBareibHas MporpaMMa CpEAHETo
obmero o0pa3oBaHMs, oOJ0OpeHHas pemnieHueM (deaepaabHOro  y4yeOHO-
METOJMYECKOr0 00beIMHEHUs MO0 00IIeMy 00pa3oBaHUI0 (IIPOTOKOJ OT 28 HIOHSA
2016 1. No 2/16-3).

2. Koncturynuus Poccuiickoii @enepanuu [Tekct] - M.: IIpuop, 2001. -
32 c. I'paxnanckuii npoueccyanbHbii kogekc PCOCP [Tekct]: [mpuHAT TpeTbei
cec. BepxoB. Cosera PCOCP miectoro co3biBa 11 utonsa 1964 r.]: oduir. TekcT: mno
coctosuio Ha 15 wos6. 2001 r. / M-Bo woctunuu Poc. ®enepanuu. - M.:
Mapxkerunr, 2001. - 159 c.

3. @®oknn [O.I. IlpenomaBanme W BOCIMTAaHUE B BBICIIEW MIKOJE:
Mertonosorusi, el U coAepkaHue, TBopuecTBo [ TekcT]: yued. mocodbue st CTY/I.
BhICII. yue0. 3aBeneHuit / FO.I'. ®okun. — M.: Akagemus, 2002. — 224 c.

4, [Temaroruka  [Tekct]: ydeOHOe  mocoOue  JJI1  CTYJCHTOB
MeJJarOTHYECKUX BY30B U mnemarorudeckux koymemkeit / I1L.U. Tuakacucteiid. - M.:
Poccuiickoe megarornyeckoe areHrcTBo, 1995. — 637 c.

S. Ucropus oOpa3oBaHus U TENarorHYECKON MBICIH 32 PyOekoM U B
Poccun [Tekct]: yue6. mocobue s cTyd. Beichl. mef. yde6. 3aBenenwmii / 3.U.
BacunneBa. — M.: Akagemus, 2002. — 416 c.

6. AlGpamoBa, I'.C. BospactHas mnicuxosorusi [Tekct]: yuyeOHUK st
ctyneHToB By30B / I'.C. AbpamoBa. — ExarepunOypr: lenoas kaura, 1999. —420c.
1. Cno6omuukoB, B.M. OCHOBBI TICHXOJIOTHYECKON aHTPOIOJIOTHUHU.

[lcuxonoruss pa3BuTUsl 4enoBeka: Pa3BuTHE CYOBEKTUBHOM pealbHOCTH B
oHtoreHeze [Tekcr]: yueOHoe mocobue mist By3oB / B.M. CnoGomuukosn, E.N.
Ucaes. — M.: llIkonwHas [Ipecca, 2000. — 360c.

8. CrnankoB u ap. Xumus 11 ipodeccuii U CriennaabHOCTEeH
TEXHUYECKOTO TIpoduist (JIEKTpOHHOE Tpuiiokenue). — M.,2017
Q. labpuensa O. C., Jleicoa I'. T'. Xumus [Tekct]: kHmra nmis

npenoaasarens: yued.-meron. nocooue. — M., 2012. — 150 c.
10. Tabpuensa O. C. u ap. Xumus s npodeccuii u crenuanabHOCTEN
TEXHUYECKOTO NPpOoduis (AIEKTPOHHOE TMPUIIOKECHHE).
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HNuTepHeT-pecypcebl
1. Poccwmiickas rocyaapcTBeHHas OuOnMoTeKa [DIEKTpOHHBIM pecypc| /
Llentp nadopm. Texnonoruii PI'b; pen. Bnacenko T.B.; Web — macrep Koznosa
H.B. - Dnexrpon. an. — M.: Poc. T'oc. b-kxa, 1997 — . — Pexwum gocryna: http: //
WWW.ISl.ru, ceo0oaHBIH. — 3ari. ¢ 3kpana — SI3. pycc., aHr.

2. WccnenoBano B Poccuu [DeKTpOHHBIN pecypc|: MHOTONPEAMET. HAydH.
KypH. / Mock. ¢u3.-tex. uH-T. — DnekTpoH. XKypH. — Jonronpynusiii: MOTH,
1998 — . — Peskum ocTyma K skypH.: http: // www.zhurnal.mipt.rssi/ru.
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4 KOHTPOJIb M OIIEHKA PE3YJBLTATOB OCBOEHMSI
JUCHUATIIMHBI

KonTposbs M omeHka pe3ylbTaTOB OCBOCHUS YYEOHON JUCHUILIAHBI
OCYLIECTBJISIETCS MPENOJABaTeIeM B MPOLECCE MNPOBEACHUS NPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, a TAK)KE BBHIMOJHEHUSI O0yJAIOIIMMICS WHIUBHUIYaTbHBIX
3aJIaHUl, TPOEKTOB, UCCIIEAOBAHMIA.

Pe3yabTaThl 00yuyenusi (ocHoBHbIe | Dopmupyemble o0mme | PopmMbl U MeTOAb
BH/IbI Y4eOHOM 1eATeJIbHOCTH) KOMIIETeHIIUH KOHTPOJII M OLEHKH
pe3yabTaToB 00y4eHHust

Onpeneneane  pomu  xumuu B | OK 01. Beroupats criocoOb1

dbopMupoBaHUH COBPEMEHHOM | pellieHus 3a1a4 TectupoBanue.
KapTUHBl MHpa U B MPaKTUYECKOW | MpodeccruoHaNIbHON OneHka BBIIIOJIHEHHOM
NEeSATEIbHOCTH JIFOACH. JIeATEIBbHOCTH, CaMOCTOATENIbHON
JleMOHCTpanys 3Ha4YeHUs] XUMHUU IPU | IPUMEHUTEIBHO K paboThlI.

OCBOCHUH npodeccuit U | pa3InYHbIM KOHTEKCTAM.

CIELAJIbHOCTEN CpEeIHEro

PO eCCUOHATBHOTO 00pPa30BaHUS.

DopmyIMpOBAHUE 3axkoHOB | OK 02. OcymiecTBisTh OrnieHKa BBITTOJTHEHHOM
COXpaHCHHMsS  MacChl  BCINECTB U | IIOMCK, aHAJIM3 U CaMOCTOATENIbHON
IOCTOSIHTBA COCTaBa BEIIECTB. HHTCPHPCTALUIO paboTsl.

YcraHOBKa IPUYMHHO-CIIEACTBEHHOMN MH(OpMAIHH,

CBSI3M  MEXIYy COJAepIKAHHEM STHX | HEOOXOIMMOM s
3aKOHOB M HalMCAaHMEM XHUMuyeckux | BRIMOJIHCHHA 337121
dbopMyn1 u ypaBHEHHMH. YcTaHOBKa npogeccHoHabHOI

JBOJIOLIMOHHOMN cymHocty | ACATCIBHOCTH.
MEHJICJIIEEBCKO W COBPEMEHHOM
(hopmMyITUPOBOK MEPUOINUECKOTO
3aKO0Ha J1. n. Meneneena.

OObsicHeHrE (PU3UUECKOTO CMBbICIIA
CHUMBOJIMKHM TEPUOJUUECKON TaOINIIbI
xuMuueckux  anementoB  J[. .

Menneneesa.

VYcranoBka 3aBucuMoctH  cBoicTB | OK 04. PaGorats B TectupoBanue.
XMMHMUYECKHUX BEIIECTB OT CTPOEHHUA | KOJUIEKTUBE M KOMaHJIE, OneHka BBIOJIHEHHOM
aTOMOB 00PAa3yIOIINX WX XUMHUYECKHUX | 2P(HEKTUBHO CaMOCTOSITEIIbHOM
JJIEMEHTOB. XapakTepucTUKa | B3aUMOJIEHCTBOBATh C paboTHI.

BOXHEUIINX  TUIOB  XUMHYECKUX | KOJUIETaMH, PYKOBOJICTBOM,
cBsazedl. Kiaccuduuukanus BeIecTB | KIMEHTAMHU.

U TPOIECCOB C TOYKH 3PCHHUS
OKHCIICHUS-BOCCTAHOBJICHHUSI.
CocraBieHne ypaBHEHHHM pPEaKUUd C
MOMOIIBIO  METOJIa  AJIEKTPOHHOTO
OanaHca.

Hcnonb3oBaHue B yueOHOH U OK 01. Beibupatp croco6bt
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npodeccCHOHABHOM IeATEIIBHOCTH
XMMHUYECKHX TEPMUHOB ¥ CUMBOJIUKH.
Ha3BaHue M3y4eHHBIX BEIIECTB 110
TPUBUAIBHOMN WIIM MEXTyHAPOIHON
HOMEHKIJIATYpe M OTPAKCHUE COCTaBa
3THX COEJMHEHHH C TIOMO-

IIbI0 XUMHUYECKUX (POPMYIL.
OtpakeHne XUMHYECKUX MTPOIIECCOB C
MOMOIIIBI0  YPaBHEHUH XUMHUYECKUX
peakuuii

pelicHHs 3ama4
npodecCHOHATBLHOM
JIeSTEIbHOCTH,
MMPUMCHHUTCIILHO K

pa3IMYHBIM KOHTEKCTaM
OK 04. PaboTaTb B
KOJIJICKTUBE M KOMaH/IE,

3¢ pexTHBHO
B3aHMMOJCHCTBOBAThL C
KOJUIETaMH, PYKOBOJICTBOM,
KIIMCHTAMH. .

VYMeHue 1aBath onpeeneHue u
OTIEPUPOBATH XUMUUECKUMHU
nousatusaMH. [IpoBenenue
CaMOCTOSITEJILHOIO IIOUCKA
XUMHUUYECKON MHPOpMAIIH C
HCIIOJIb30BAHUEM PA3JINYHBIX
HCTOYHUKOB (HayYHO-TIOMYJISPHBIX
W3JIAHHH, KOMIIBIOTEPHBIX 0a3
JaHHBIX,  pecypcoB  HHTepHera).
Hcnons3zoBanue KOMITBIOTEPHBIX
TEXHOJIOTHH 11 00paboOTKH |
nepeaayl XMMHUYECKOW WH(pOopMauu
U €€ MpEACTaBICHUS B PA3JIMYHbIX
dbopmax.

OK 05. Ocy1iecTBisTh
YCTHYIO ¥ MTUCBMEHHYIO
KOMMYHHKAITUIO Ha
roCyapCTBEHHOM SI3BIKE C
y4eToM 0CcOoOeHHOCTEeH
COLIMAJIBLHOTO U
KYJIBTYPHOTO KOHTEKCTA.
OK 06. [IposiBasTH
IPaKIaHCKO-
MaTPUOTHYECKYIO MO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaIUIIMOHHBIX
00IIIEYEIIOBCYSCKUX
[IEHHOCTEH, IPUMEHSTh
CTaHJaPTHI
AHTUKOPPYMIIMOHHOTO
IMOBEJICHUS.

TectupoBanue.
OueHka BBITOJIHEHHOM
CaMOCTOATEIILHON
paboTHI.

OneHKa MPaKTUYECKON
paboThI, BBIMIOTHEHHOMN
Ha IIPAKTUYECKOM
3aHITUH.

BrinosnHeHne XuMHU4eCKOro
AKCIIEPUMEHTA B MTOJIHOM
COOTBETCTBUH C MPaBUIAMHU
0e30macHOCTH. Y CTaHOBKa
3aBHUCHUMOCTH MEXy KaueCTBEHHOU 1
KOJIMYECTBEHHON CTOPOHAMH
XUMHUYECKHX 00BEKTOB U MTPOIIECCOB.

Pemenne  pacdetHsIXx 3amad 1o
XUMUYECKUM dopmynam u
YPABHEHUSM.

OK 05. OcymecTBusTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAIIHIO Ha
TOCYJapPCTBEHHOM SI3BIKE C
y4eToOM 0COOeHHOCTEeH
COLIMAIBHOTO U
KYJbTYPHOTO KOHTEKCTA.
OK 06. ITposiBnsATH
IpakIaHCKO-
NaTPUOTUYECKYIO TO3UIIHUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MTOBE/ICHUE Ha
OCHOBE TPaIUIIMOHHBIX
0011e4eI0BeuecKux
LIEHHOCTEH, IPUMEHSITh
CTaHIapThI

O1eHKa BBITTOJTHEHHON
CaMOCTOSTEIILHON
paboTHI.

AHTUKOPPYNLUOHHOIO
MOBE/ICHHUS.

OOBsicHEeHNE XUMUYECKUX SIBJICHHH, OK 03. ITnanupoBars u OneHka BBITOJHEHHON

MIPOUCXOISIINX B MIPHPOJIE, OBITY ¥ HAa | PCATTU30BBIBATH CaMOCTOSITETTbHOM

npousBocTee. OnpeaencHue COOCTBEHHOE paGoTHL.
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BO3MOKHOCTEHN IIPOTEKaHUSA
XUMHUYECKUX IPEBPAIICHUN B
pasnuuHbIX ycnoBusax. Cobioienue
IIpaBWJI SKOJIOTMYECKHU IPaMOTHOIO
MOBEJICHUS B OKPYKAIOLIEH Cpele.
OneHka BAUSHUS XUMUYECKOTO
3arpsiI3HEHUS OKPY’KaroLel cpeibl Ha
OpraHM3M 4YeJIOBEKa U JPYTrUe KUBbIE
opranu3mbl. CobIt0/IeHre MpaBuil
6e30macHOTo 0OpaIeHus ¢ TOPIOYUMH
U TOK-CUYHBIMU BELIECTBAMH,
J1a00paTOPHBIM 000PYTIOBAHUEM.
IToaroroBka pacTBOpOB 3aJaHHOU
KOHIICHTPALMH B OBITY U HA TIPO-
u3BojcTBe. Kpurtuyeckas  oueHka
JIOCTOBEPHOCTH XUMHYECKON
uHdopManuy, TOCTyMawIIed  u3
pa3HbIX HCTOYHUKOB.

npodeCcCHOHATBHOE U
JIMYHOCTHOE Pa3BHUTHE.

TectupoBanue.
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ITPUJIOKEHHUE 1

IInanupoBaHue yu4eOHBIX 3aHATHI € HCIOJIb30BAHHEM AKTUBHBIX H
HHTEPAKTHUBHBIX ()OPM U METOAOB 00y4eHHSA

Ne Ko
Kou- AKTHUBHBIE U A
n/n ¢dopmupyembIx
Tema yueOHOro 3aHATHUSA BO HHTEPAKTHBHBbIE POPMBI U .
KOMMeTeH Uit
4yacoB MeTOo/IbI 00y4eHusl (OK)
1. OCHOBHBIE TOHATHUSA 5 Pemrenne 3a1a4 mo | OK 1,2,3
XUMUHU. AITOPUTMY, JTUCKYCCHSI,
o0cyxaeHue dbparmenTa
BUICO(pUITbMA, aHaJIn3
KOHKPETHBIX CUTYaIuH,
pabora ¢  KOHCIIEKTOM
JICKITUN
2. [Tepuonnueckas cucrema. | 6 Cocrasnenue npesenramuii, | OK 1,2,3,4
IBPUCTHYCCKAS Oecena,
pabora B napax,

mpakTHdeckas  pabora
COCTaBJICHHE IIJIaHA OTBETA

3. CtpoeHue BelecTna. 8 3arojgHeHne tabmunpl, | OK 1,2,3.4
COCTaBJICHHE cxeM
o0Opa3oBaHHs MOJICKYI,

JNEUCTBHS 10 AITOPUTMY,
COCTABJICHUE IIPE3EHTALUN,
COCTaBJICHUE PAa3BEPHYTOrO

rJiaHa naparpada
y4eOHHKa, Keiic-MeTo,
pa0oTa c TEKCTOM y4yeOHHKA
4, Bona. PactBopsl. 6 HeiictBust o wHCTpykiuy, | OK 1,2,3,4,6,9-11
pelieHue 3a/1a4y o
ANTOPUTMY, npoOeMHast
TeKIus, rpynmnoBas

uccaeaoBaTeNibckas padora.
[IpakTuueckas paborta M0
MIPUTOTOBJICHUIO PACTBOPOB,

COCTaBJICHHE OTIOPHOTO
KOHCIIEKTa
5. Knaccudukanus 9 I'pynnosas pabota c| OK1,2,3,4,6,
HEOPTaHHYECKUX WJUTFOCTPATUBHBIM
coeIMHEHU MaTepuaaoM, JEHCTBHUS IO
AIITOPUTMY, JTUCKYCCHSI,

urpa-BepTylIka,
oOcyxeHue ¢dparmenTa

BUIeO(pUIbMA, aHaJIn3
KOHKPETHBIX CUTYyaluH,
IpaKTU4ecKas pabora,
COCTaBJICHUE OIIOPHOTO
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KOHCIIEKTa
6. OcCHOBHEBIE IMOHSATHUS [TpobGnemHuas nexmus, | OK 1,2,4,6,8
OpraHUYeCKOM XUMHUU H «MO3TOBOM LITYPM»,
Teopus CTPOCHUS IMOJrOTOBKA pedepara,
OpPraHUYECKUX MIpaKTUIeCKast pabora
COCAMHCHHI COCTaBIJICHUEC OTIOPHOTO
KOHCIIEKTa, CO3J1aHHE
MoJeen BEILIECTB
(1apocTep;KHEBBIX )
7. YrieBomopoasl M HX CocraBnenue cxem, Tadmun, | OK 1,2,3,4,6,9-11

IIPUPOIHBIE UICTOYHUKH.

KPOCCBOPJIOB.  TIOJATOTOBKA
Mpe3eHTaINH,

MpaKTUYecKas pabora
JIOKJIAJIOB, pedeparos,
IBPUCTHYECKAS Oecena,

pabora B mapax, Kelc-
METO]{

COCANHCHHMUA. HOHI/IMepr

MarepuaioMm, JlelcTBus 1o
WHCTPYKLUHU,  JIUCKYCCHS,

MpaKTHYecKas pabora,
oOcyxXeHue ¢parmeHTa
BUIeO(pUIbMA, aHaIu3
KOHKPETHBIX CUTYaLHi,

KeNc-MeToq

8. Kucnoponconepxkaniue HeiictBust mo uHcTpykiuy, | OK 1,2,3,4,6,10
OpraHHYECKUE penieHue 3a1a4 o
COEIMHEHMS. AITOPUTMY,  TPOOJIEMHAs
JIEKIIHS, TpyIImoBas
HCCIeIoBaTeNIbCcKas padora,
WHIMBUIYTBHBIN MPEKT
9. A3oTcoaepikaiye I'pynnosas pabora ¢ | OK1,2,3,4,69
OpraHHYECKUE WJUTFOCTPATUBHBIM
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