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MusnucTepcTBo 00pazoBanus MOCKOBCKOM 001acTH
[NocynapctBeHHOE Or0/1KETHOE MPOGECCUOHATBHOE
oOpazoBaTenbHOE yupexkaeHne MockoBCKoil 001acTu
«Ceprueso-Ilocanckuii KOmaemx»

YTBepxKIeHA NPUKA30M JUPEKTOPA
I'BITOY MO «CeprueBo-Ilocaackuii KoJuiemx»
Ne 1025-OC ot 31.08.2023r.

[TIPOTPAMMA JIUCIIATITAHBI
OOJ1Y.10 XUMU

r. Ceprues Ilocan
2023



PACCMOTPEHO COI'TACOBAHO

Ha 3acenanuu [{K o0meodpa3oBaTenbHbIX, 3aMm. qupektopa no YMP
€CTECTBEHHOHAYYHBIX

Y TYMaHUTAPHBIX JTUCIUILIAH

[Tporpamma yuyeOHo# auctumuimasl OO/1.10 Xumus pa3paboTaHa B COOTBETCTBHH C MPHUKA30M
MunucrepctBa o0pasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 roga Ne 413 «O6
YTBEPKACHUH (peepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTebHOIO CTaHAApPTa CPEIHETrO
obOmero  oOpa3oBaHMs(C M3MEHEHUSMU U  JOINOJHEHUSMH) M  3apPETUCTPUPOBAHHBIM
MunucteperBoM toctuiu Poccuiickoit ®@enepauun 7 utons 2012 roga (Perucrpanuonssiii Ne
24480), B cooTBeTcTBUU C TpeOoBaHusIMU DeepaibHOro ToCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CPEAHETO MPOPECCHOHATHHOIO 00pa30BaHUs IO CIICIUATHHOCTH IO CHCIHATBLHOCTH
19.02.12 TexHosoruss MNPOAYKTOB MUTAHMUS >KMUBOTHOTO IPOUCXOXKICHUSA, YTBEPKICHHbBIN
npukazoM MunuctepcrBa npocsemieHuss PO ot 18 mas 2022 r. Ne 343 u 3apeructpupoBaHHOTO
MunucrepctBoMm toctuninu Poccuiickoit ®eneparuu 21 urons 2022 r. (Perucrpammonnsiii No
68942), nHa ocHoBanuu IlpumepHoii paboueit mporpaMmsl 001IE00pa30BATEIHHON JAUCIUILTHHBI
«Xumus» 175 npodeccrnoHaNbHBIX 00pa3oBaTeNbHBIX OpraHu3aluii, paspadoranHoit ®I'OY
AIIO «UucTuTyT pa3BuTHs NMpodeccHoHaNbHOTO 00pa3oBaHus» (0a30BBIi ypOBEHb, BapuaHT 1)
(mpotokon Nel3 ot 29.09.2022).

Opranuzanusa-pa3paboTuukK:
['ocynapcTBeHHOE OFOKETHOE TTPO(hEeCCHOHATTEHOE 00pa3oBaTeIbHOe YUpexkaeHne MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KOImemK»




COJAEP)KAHHUE

. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
YYEBHO# JUCHMUILINHBI

. CTPYKTYPA Ul COJIEPKAHUE YUYEBHOM
TACIHATITAHBI

. YCJIOBUSA PEAJIM3AIIMA YYEFHOM JUCITATLIMHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHUATLTAHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
JUCHUIIJIMHBI
«00y. 10 Xumus»

1.1. MecTO IUCHUNJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl:

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XUMHUSA» SABISETCS 0053aTENbHOM  YacThIO
00111e00pa30BaTEIPHOrO IHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
1o crenranbHocTu 19.02.12 TexHonorus npoayKTOB MUTAHUS KUBOTHOT'O MPOUCXOKICHUS.

TpymoeMKOCTh TUCHMIUIMHBI « XUMHUs» Ha yTriyOJICHHOM YpoBHE cocTaBiisier 144 yaca,
u3 kotopeix 102 yaca — 6a3oBbIi Monynb (7 pa3nenoB) u 42 yaca — MPUKIATHON MOIYJb (2
paszzena),  BKJIIOYAIOUIMKA  NPAKTUKO-OPHUEHTHMPOBAHHOE  COJEpPKAHWE,  YCHIJIMBAIOILEE
POQUIBHYIO COCTABJISIFONIYIO IO KOHKPETHOM MPOo(heCcCHu WK CIIEUATbHOCTH.

[MpuknanHoit Momyns BKIIOYaeT J1Ba pazgena. Pasgen 8 «Xumuss B ObITy U
MIPOU3BOJICTBEHHON AESITEILHOCTH YEJIOBEKa» pealin3yeTcsl Ha MaTepuaie KeicoB, CBSI3aHHBIX C
9KOJIOTHYECKON Oe30MacHOCTbI0 M OIICHKOM MOCIEACTBHI OBITOBOM M MPOU3BOJCTBEHHON
NEesTeNIbHOCTH, a TeMaTuka pasnena 9 «lccrnenoBaHne M XUMUYECKHH aHaMU3 OOBEKTOB
ouocheps».

1.2. lean u niiaHupyemMble pe3yabTaThl 0CBOCHHS AUCIHUIIIMHBI:

1.2.1. leau AucHUNJIMHBI

@opMUPOBAHHE Yy CTYJACHTOB XHWMHYECKOW COCTABJISIOMIEN €CTECTBEHHOHAYYHOU
KapTUHBl MHpa KaK OCHOBBI TPHUHATUS PEHICHHH B KU3HEHHBIX M IPOU3BOACTBEHHBIX
CUTYallUsAX, OTBETCTBEHHOIO MTOBEJACHUS B IPUPOJAHOMN CpeIe.

3anayu AUCIUIUIMHBL:

1) copmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHX MPOIECCOB U
SABIICHUN B OKpY’)Kalolleld cpeae, IENOCTHOW HAyyHOW KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHUS MPOBOJUTH PACUYEThl MO XUMHUYECKUM (opMyliaM W ypaBHEHUSIM
XUMUYECKUX pEeaKIui, IJIaHUPOBaTh M HWHTEPHPETUPOBATH PE3YyJIbTAaThl XUMHUYECKHUX
AKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKU MPOBEACHUS XUMHUYECKUX SKCIIEPUMEHTATBHBIX UCCIICIOBAHUI
C coOmoJieHueM TMpaBuil 0e30MacHOro oOpalieHust ¢ BemecTBaMH M Ja0OpaTopHBIM
00opyaOBaHUEM;

4) pa3BUTh yMEHHUS aHAIU3HPOBATh, OLIEHWBATh, MPOBEPSITh HAa JIOCTOBEPHOCTh U
00001aTh HHPOPMAITHIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) cdhopmupoBaTh yMEHHsI TMPOTHO3UPOBATH IIOCIEACTBHUS CBOCH JESITEIBHOCTH U
XUMUYECKUX TTPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh TOHHMMAHWE 3HAYUMOCTH JOCTIDKEHHM XWMHUUYECKOW HAyKu W
TEXHOJIOTHI JUTS pa3BuTHs COIMAJIbHOU 51 MPOU3BOACTBEHHOMN coep..



1.2.2. Ilnanupyemble pe3yJIbTaThl 0CBOCHHS 001Ie00pa3oBaTe/bHOM JUCHUILTHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHOBe

®1oC COO

Kon n I[lnanupyemsble pe3yabTaThbl 0CBOEHHS AU CHUNIHHBI
HAaUMeHOBaHUe
(popmupyembIix Oomue JAucuMiyimHapHble
KOMITeTeHI Ui

OK 01. Beibupats
CTIOCOOBI PEIICHUS
3aaaq
npodeccrnoHaIbHOM
JESATeILHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTh K TpPYyHdy, OCO3HaHUE IIEHHOCTH MAacCTEpCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOH JEATEIIbHOCTH TEXHOJIOTMYECCKOM U
COIIMAIbHOM HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,

IUIAHUPOBaTb U CAMOCTOSITEJIBHO  BBIIOJHATH  TaKylo
JeSITebHOCTD;
- MHTEpeC K pa3auuHblM cdepam 1npodeccuoHanbHOM
JESATEIBHOCTH,
OBananenue YHHUBEpPCAIbHBIMH Y4eOHBIMU

NMO3HABATEJbHBLIMH IeliCTBUSIMHU:

a) 0a3oBLIE JJOrHYECKHE NEeHCTBHA .

- CcaMOCTOSITENbHO (OPMYyNHUPOBATh W  aAKTyalU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUSI, KIIacCU(PUKALUU U 0000IICHNUS;

- OMNpenensaTh UENH ACATEIbHOCTH, 3ajaBaTh MapaMeTphl U
KPUTEPHUN UX TIOCTHIKCHUS;

- BBIBIATH  3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBAEMBIX SBJICHUSX;

-  BHOCUTh KOPPEKTHBBHI B

JACATCIIBHOCTh, OILICHHUBATH

COOTBCTCTBUC  PE3YJIbTATOB OCIIsAM, OIICHUBATL  PUCKHU

- BJIAQJIETh CHUCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKUM DJIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0UKa aToma, s-, P-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, HOH,

MOJICKYJIa, BaJICHTHOCTbD,

ANEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCIEHUS, XHUMHYECKas
CBsI3b, MOJIb, MOJISIPHAS Macca, MOJSPHBIA 00bEeM, YTJIepOaHbII
CKeneT, (YHKIHMOHANbHAs TpYyIa, paaukal, H30Mepus,
MU30MEpPbI, TOMOJIOTUYECKHH psl, TOMOJOTH, YTIEBOIOPOIbI,
KHCIIOPOJI- W a30TCOJEpKaIlNe COEAMHEHUS, OHOIOTUYECKU
aKTHBHBIC BelecTBa (yrieBOAbI, JXUPBI, OEIKH), MOHOMED,
MOJIUMED, CTPYKTYpPHOE

COCAMHCHUA, KPUCTAJUIMYCCKAsA PCIICTKA, THIIBI XWUMHYCCKUX

3B€HO,  BBICOKOMOJIEKYJIIPHBIE

peakuui (OKHCTUTENbHO-BOCCTAHOBUTEIHHBIE, 3K30- 51
oOMeHa),
ANIEKTPOJIUTUIECKAS
JIICCOIIHAIINS, CKOpOCTh

XUMHUYECKOH pCaknuuu, XHUMHUYCCKOC paBHOBCCI/IC), TCOpHUU U

SHAOTCPMHUYCCKUC, PCAKOUU HOHHOI'O pacTBop,

ANEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
OKUCIIUTENb,  BOCCTAaHOBUTEIb,
3aKOHBI (TEOPHS] XHMHUYECKOTO CTPOCHUSI OPTAaHUYECKUX BEIIECTB
AM. bytnepoBa, Teopus 3IEKTPOIUTUYECKON IHUCCOLMAINU,
nepuoanueckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchl), CUMBOJIMYECKUN  S3BIK

3aKOHOMEPHOCTH, XHUMUU,

(I)aKTOJ'IOI‘I/IquKI/IC CBCIACHHA O CBOﬁCTBaX, COCTaBC, MMOJTYYCHUHU U




MMOCJICACTBUI NCATCIbHOCTH;

- pa3BUBaTh KpPEATMBHOE MBIILICHUE TIPU  PEIICHUHU
YKU3HEHHBIX TIPOOIJIeM

6) 0a3oBbBIE HCCJIEN0BATEIbCKHE IeHCTBHSA:

- BJAJETh

HpOGKTHOﬁ ACATCIbHOCTH, HABbIKAMHU PAa3pCIICHUA Hp06HeM;

HaBbIKaMM yLIe6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI71 u

- BBISIBJISITH IMPUYIUHHO-CIICACTBCHHLIC CBA3HU u

AKTYAJIM3UPOBAThL 3ada4y, BbIABUTI'ATb THIIOTE3Y €€ PCUHICHUA,
HaxXoaUuThb CBOHX

apryMeHTbl  JUIs

YTBEPKJICHMM, 3a4aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

JOKa3aTCiIbCTBa

- AaHaJIu3upoBaTh IMOJYYCHHBLIC B XOAC PCHICHHA 3aaadu
pe3yjibTaTbl, KPUTHUYCCKU OLCHUBATH HX HOCTOBCPHOCTD,
MMPOrHO3UPOBATH U3BMCHCHUC B HOBBIX YCIIOBHUAX;

- YMCTb IICPCHOCHUTH

MMPAKTUYCCKYIO obiactu KHU3HCOACATCIbHOCTH,

3HaHUS B I[IO3HABATCIBHYIO U
- YMETb HHTEIPUPOBATh 3HAHUS W3 pPa3HBIX IPEIMETHBIX
o0OJacTei;

- BBIJIBUI'aTb HOBBIC HUICHU, Hpennaraﬂ, OpI/IFI/IHaJ'II)Hble
MOJIXOJIBI I PELICHUS;

- CIIOCOOHOCTD UX MCIIOIL30BaHHUA B ITI03HABATEIBLHON U

COIIMATLHOM ITPAKTHUKE

0€30macHOM HCIOJIb30BaHUHM BAKHEHIINX HEOPTraHWYECKHX U
OpPraHWYECKHUX BEIIECTB B OBITY M MPAKTHUECKOW NESATEIHLHOCTH
YeJI0BEKa,;

- yMETb BBIABJISATH XapaKTEpHble IPH3HAKK M B3aUMOCBS3b
U3yYEHHBIX MOHATUH, MPUMEHSATb COOTBETCTBYIOLIUE MOHATHS
OpU ONMCAaHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX H
BEIIIECTB BBISIBIISATh

OPraHu4YCCKux H HUX IIp eBpaH.IeHPIﬁ;

B3alMOCBA3b XUMHNYCCKUX 3HAaHUH C IIOHATUAMHAU n
MNpEaACTaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHLIX MTPECAMETOB,

- YMCTb UCIIOJIB30BaTh HAMMCHOBAHNA XUMHUYCCKUX COGIII/IHGHI/If/'I
ME¥KIYHapOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU
W TpUBHAJIbHBIE Ha3BaHUS BaXXHEUIINX BEIIECTB (ITHUIIEH,
aleTHIIeH, TIuIepuH, GeHom, GopMallbIerul, yKCycHas KUCIoTa,
[JIMLIWH, YTapHbId Ta3, YIJEKHUCIbIA ra3, aMMHaK, ramieHas
NUThEBas cofa W JPYTHUX),

OpTaHU4YCCKUX

HU3BECTb,
COCTaBJIATh

HeraileHas W3BECTb,
(GbopMynBl HEOPraHWYECKUX U
BEIIECTB, YpPaBHEHUS XHMHMUECKUX pEaKUUH, OOBICHITH HX
CMBICJI; TIOATBEPXKAATh XapaKTepHbIE XHMHYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMH W 3aIUCAMHU
YPaBHEHUN XUMUYECKHUX PEAKIINN;

- yYMETb  YCTaHaBJIMBaTb  IIPUHAIJIECKHOCTH
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB K OIPEICICHHBIM
KJIacCaM U TpyIIaM COCJUHEHUN, XapaKTepU30BaTh UX COCTaB U
BAOKHEUIIIME CBOMCTBA; ONPENEIATH BHUIBl XMUMHUYECKUX CBS3€U

HU3YYCHHBIX

(koBasieHTHAsi, WOHHAsA, METAJTMYECKas, BOJOPOJIHAS), THIIBI

KPUCTATINIMYCCKUX PEIICTOK BCIICCTB, KJ'IaCCI/ICbI/IHI/IpOBaTI)

XUMHUYECKHUE PEAKIINH;
- copmupoBaTh TpEACTABICHUS: O MaTePUATLHOM EIMHCTBE




MHpa, 3aKOHOMCPHOCTAX U ITO3HABACMOCTHU SIBJICHUM Iprupoabl; O
MCCTC U 3HAYCHHUU XHUMHU B CUCTCMC CCTCCTBCHHLIX HAYK U €€
poiu B OOECIEUECHUH YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA: B
peLIeHUH NTPO0IIEM KOJOTMUECKON, IHEPTeTHUECKON U MUILIEBOI
0€30IaCHOCTH, B Pa3BUTUM MEAMLUHBL, CO3AaHUU HOBBIX
MaTepHaloB, HOBBIX MCTOYHUKOB JHEPruH, B 0OeCHeueHHH
pPaLMOHATIBHOIO  MPUPOJIOIOIB30BaHUsL, B  (OPMHPOBAHUU
MHPOBO33pEHUSI W OOIIeH KyJIbTypbl 4YEIOBEKa, a TaKKe
9KOJIOTMYECKH OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/10POBBIO
Y IIPUPOJHON Cpene;

- BJIaJCTH CHUCTEMOM XHMMHUYECKHX 3HaHI/II71, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOLINE TOHATUS (AONOJHUTEIBHO K CHCTEME

NOHATHI  0a30BOrO0  ypoBHSI) - HM30TONBL, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHUE aToMa, THUOpPHAM3alUS aTOMHBIX
opoOutane, xumuueckass cBs3b (" " um "", KpaTHbIC CBs3H),

MOJIIpHAsl KOHIIEHTpalusi, CTPYKTypHas (opmyra, u3oMepHs
(cTpykTypHasi, reoMerpudeckas (IUC-TpaHC-U30MEPHsi), THIIBI
XUMUYECKUX PEeaklHuil (rOMO- U TeTEepPOreHHbIE, OOpaTHUMbIE U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, JAUCIEPCHBIE CHUCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEHb  JUCCOLMAINH,  AJIEKTPOJIU3,
KPEKUHT, PU(POPMHUHT); TEOPUHM M 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE ITOHHUMAHMS
NPUYMHHOCTY U CUCTEMHOCTHM  XHMHMYECKUX  SBJICHHH,
COBpPEMEHHBIE TMPEACTABICHUS O CTPOCHUU BEIIeCTBAa Ha
aTOMHOM, MOJIEKYJSIPHOM H HAJMOJEKYJSIPHOM YpPOBHSIX;
MPEACTABICHUS O  MEXaHHW3MaxX XHMHUUYECKHX  PEaKIHi,
TEPMOJIMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKAHUs, O XUMHUYECKOM PaBHOBECHH, JIUCIIEPCHBIX




cucreMax, (PaKTOJIOTMYECKHE CBEIEHUS O CBOICTBax, COCTaBe,
NOJy4YeHHH U 0e30MacHOM  HCIIOJB30BAaHMHM — BayKHEHIINX
HEOPraHMYECKUX W OpraHMYeCKMX BEIIECTB B OBITY W
IPAaKTUYECKOM JEeSITEIbHOCTH YEJNIOBEKa; OOLIMX Hay4yHBIX
OPUHIUIAX ~ XMMHYECKOrO  IMPOU3BOACTBA (Ha  MpHUMeEpe
IPOM3BOJICTBA  CEPHOM  KUCIOTBI, aMMMaKa, METaHoJa,
nepepaboTku HePTH);

- yMeThb HIPOBOAMUTH pacueThl MO XUMHUYECKUM (opmynam Hu
YpPaBHEHUSM  XMMMUYECKHUX  peakUud C  HUCIHOJb30BaHUEM
¢u3nyecKkux BeIMYMH (Macchl, O0bEMa Ta30B, KOJUYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: pacueThl MO HAXOXKJICHUIO XUMHUYECKOH (GOopMyJibl
BEIIECTBA; pacyeTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTa peaKklH, €CIM OJHO W3 HMCXOAHBIX BEIIECTB JaHO B
BUJE  pPAacTBOpa C  ONPENEJICHHOM  MaccoBOM  JoJieH
pacTBOPEHHOIO BellecTBa WJIM JIaHO B M30bITKE (MMeeT
IIPUMECH); pacyeTbl MaccoBOM WJIM OOBEMHOHM [10JIM BbIXOAA
MPOJYKTa PEaKIMU; pacdeThl TeraoBoro sd@dexra peakuuid,
00BEMHBIX OTHOILIEHUH Tra30B;

- YMEThb BBISABIATH XapaKTepHbIE TPU3HAKHM M B3aUMOCBS3b
W3YYECHHBIX TOHATUH, NPUMEHATH COOTBETCTBYIOIIUE ITOHATHS
IPU ONHUCAaHUU CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BEUIECTB M MX IPEBPALLlEHUH; BBIABIATH
B3aMMOCBA3b  XMMHMYECKMX 3HaHMM C  MOHATHAMM U
MIPEJICTAaBICHUSIMU JIPYTUX TNPEAMETOB Ui 0ojiee OCO3HAHHOTO
MOHUMAaHUS U OOBACHEHUS CYIIHOCTH MaTe€pHabHOTO €IMHCTBA
MHUpa; HCIHOJIb30BaTh CUCTEMHbIE XUMHYECKHE 3HaHUS JUIsS
OOBSICHEHUS U  TMPOTHO3UPOBAHUS  SIBJICHUH, HMMEIOIIUX




€CTECTBEHHOHAYUYHYIO NIPUPOAY;
-yMETh HCII0JIb30BaTh HAUMEHOBAHUSA XUMHUYECKUX COEIMHEHUI
ME¥KIYHapOAHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHHU
U TPUBHAJIbHbIE Ha3BaHMs BEILECTB, OTHOCALIMXCS K U3yYEHHBIM
KjlaccaM OpraHM4ecKUX M HEOPraHWYEeCKHX COEJAMHEHUH;
UCMOJb30BaTh XMMHYECKYK) CHMBOJIMKY JJISI  COCTaBJICHMS
bopMya  HEOpPraHMYECKHUX  BEIIECTB, MOJEKYJSAPHbIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpPALIEHHBIX M CKEJIETHBIX)
(GopMyJl OpPraHMYECKMX BELIECTB; COCTABJIATH YpaBHEHUS
XUMHYECKMX  peakuMid U  pacKkpelBaTb MX  CYILIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ pPEAaKUUH  IOCPENCTBOM
COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peakluil; peakuuii
HOHHOrO oOMeHa IyTeM COCTaBJI€HHUS UX T[OJHBIX M
COKpAIllEHHBIX HOHHBIX YypaBHEHMH; peakUud TUApOJIHU3a,
peakuui KOMIIJIEKCO0Opa30BaHus (Ha npuMepe
T'MJIPOKCOKOMIUIEKCOB IIMHKAa U QJIIOMUHUSA); TOATBEPXKIATh
XapaKTepHbIE XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAaMHU U 3alHUCSIMH ypaBHEHUH
XUMHYECKHUX PEAKIUI;

- YMEThb KJacCU(PUIMPOBATh HEOPraHUYECKHE U OpPraHUYecKue
BEIIECTBA M XUMHUECKUE PEaKIMH, CaMOCTOSATEIBbHO BBIOMpAThH
OCHOBaHMA M KpUTEpUU I KIacCU(DUKALUU H3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB U Ba)KHEHIIHNeE
CBOICTBA BEILECTB, MPUHAUIEKAIINX K ONPEAEIECHHBIM KlaccaM
U TpymnmaM COeIuHEHW (IpocThle BEUIeCTBa, OKCHUBDI,
TUAPOKCUBI, COJIU; YTJIEBOAOPOJIbI, MPOCTbe 3(UPBI, CIHUPTHI,
(beHombl, anbaeru/ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI, CIIOKHbBIE
3¢upbl, KHUPHI, YIJIEBOAbI, AMUHBI, AMHUHOKHCIOTHI, OEIKH);




INPUMCHATH 3HaHHUA O COCTABC U CBOMCTBaX BCIICCTB I

OKCIIEPUMEHTAJIbHOW  IPOBEPKU  TUIOTE3  OTHOCUTEIBHO

3aKOHOMEPHOCTEH  IIPOTEKaHUS XUMHUYECKUX pEakuuid U
IIPOTHO3UPOBAHHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- yMEeTh MOATBEPKJIaThb Ha KOHKPETHBIX NPHUMEpPax XapakTep
3aBHCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTH  OpPraHMYECKUX
COCIMHEHUHN OT KpaTHOCTU M TuIa KoBajieHTHOH cBs3u ("T " u
"""), B3aMMHOTI'O BJIMSIHUS AaTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a
TaK)K€ OT OCOOEHHOCTEH peanu3aluy pa3jIMYHbIX MEXaHU3MOB
IIPOTEKaHUs PEAKLINM;

- YMETb XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXXICHHOM COCTOSIHUM) M MOHOB XMMHYECKUX
sanemMeHtoB 1 - 4 mepuonoB Ilepumoanueckoit cucrtemsr [I.U.

MengeneeBa W HMX BaJICHTHBIC BO3MOJXHOCTH, HCIIOJIb3Yys

nousatus "s", "p", "d-anexTpoHHbIe" OpOUTANN, SHEPreTUYECKHE
YPOBHH; OOBSCHSATH CBOMCTB

XUMHUYCCKUX JJICEMECHTOB H O6p213y€MBIX nMHn COGI[I/IHGHI/II\/JI 110

3aKOHOMCPHOCTU HU3MCHCHUSA

MIEPUOJIaM U IPYIIIIaM;

OK 02. Ucnons3oBaTh
COBPEMEHHBIE
CpeZAcTBa MOUCKa,
aHaIn3a u
WHTEPIpETAINN
nH(popMaluu U
nH(pOpMaLIOHHbIE
TEXHOJIOTHH TSt
BBINOJIHEHUS 3a/1a4

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTUSl HAyKHM M OOILECTBEHHOM
OCHOBAHHOTO Ha JMasore KYJIBTYP,
MecTa B

IMPAKTHUKH,

CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MIOJIMKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHHUE SA3BIKOBOM M YHUTATEIbCKOW KYJBTYpBI
KAaK CpeJICTBa B3aMMOJEHCTBUS MEXAY JIOJBMH WM IO3HAHUS

MUDPA;

- YMCTh IUIAHUPOBATH U BBIIIOJIHATH XUMHUYECKHMN SKCIICPUMCHT
(npeBpameHI/m OpraHNYCCKHUX  BCHICCTB
MOJIYUYCHHUEC OSTUJIICHA W HU3YUYCHHC €TO CBOfICTB, KauCCTBCHHBLIC

pu HarpeBaHHuu,

pCakiimn Ha  aJbJACTruJbl, KpaxmMal, YKCYCHYIO KHCIIOTY,

JieHaTypanusi OENKOB TIPM HArpeBaHWM, IIBETHBIC PEAKIINH
OENKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeNesaTh
Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha Cyibdart-,
KapOOHAaT- W XJIOPUJ-aHUOHBI, Ha KATHOH aMMOHHs; DeIIaTh
mo TtemMam "Metamiel" U

9KCIICPUMCHTAJIbHBIC 3aJadu
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npodeccnoHaTbEHOMI
JeSATEIIbHOCTH

- OCO3HAaHUC LCHHOCTHU H&y‘-IHOfI JACATCIIBHOCTH, T'OTOBHOCTH

OCYIIECTBIISTh IIPOEKTHYIO u HCCIIEIOBATENbCKYIO
JIeATEeTbHOCTh UHANBUYAIbHO U B TPYIIIE;

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU
NMO3HABATEJIbHbIMH AeHCTBUAMM:

B) padora ¢ nHpopmaumeii:

- BIIQJICTh HaBbIKAMHU TOJIy4eHUS UH()OPMALIMU U3 UCTOUHHUKOB
pa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBIISITh

aHAJIN3, CHCTEMAaTH3alMI0 U HHTEpIpeTaluio HHPOpMauu

ITOUCK,

pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- co37aBaTh TEKCTHl B pa3IMYHBIX (dopMmarax C Y4ETOM
Ha3zHaueHUs MH(OpMAIMKM W IICJICBOW ayIUTOPUH, BBIOHMpas
ONTUMAIILHYIO (DOPMY MPECTABICHHS U BU3YyaTH3aIUH;

- OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpMAIIHH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;

- UCIIOJIb30BaTh cpeactBa  MHOOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX,
KOMMYHHKAaTHBHBIX u
cobJroIeHreM TpeboBaHU

0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPaBOBbIX U

OpraHn3allOHHBIX 3aga4 C

IPrOHOMUKH, TEXHUKHU
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE30MacCHOCTH;

- BIIaJIeTh HaBBIKAMU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIHH,
WH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH;

"Hemetannbl") B COOTBETCTBUM C IpaBWIaMU TEXHUKHU
0€301acHOCTH MpHU OOpAIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM
000py1I0BaHUEM;
JKCIEpUMEHTa B (OpPME 3aMUCH YPAaBHEHHH COOTBETCTBYHOIUX
peakuuii W (GOpPMYJIMpPOBATH BBIBOABI Ha

pe3yJIbTaTOB;

NpCACTaBIATL  PC3YJIbTATbl XUMHYCCKOI'O

OCHOBC OJOTHX

- yMeThb  AaHaJIM3MpPOBATh  XUMHYECKYI0  HH(pOpMaIHIO,
[I0JIy4a€Myl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOH
uH(popmanuu, cetb UHTEpHET U 1pyrue);

- BJIAZIETh OCHOBHBIMU METOJIaMU HAYYHOTO [T03HAHUS BELIECTB U
XUMHUYECKHX sBJIEHUHN (HaOII0JeHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHHUE);

- yMeThb MpPOBOJIUTH pacueTbl MO XUMUYECKUM (opMmyiaM U
YpaBHEHUIM peakuuii ¢
bu3nueckux XapakTepU3yloUIMX  BellecTBa €

KOJIHMYECTBEHHOU o0BeMa (HOpMaJ'IBHBIe

XUMHNYCCKHX HUCIIOJIBb30BaHUEM
BCJINYHH,
CTOPOHBI: MAacCCHI,

}’CJ'IOBI/Iﬂ) ra3os, KOJINYECTBA BCIICCTBA, HUCIIOJIB30BaTh
CUCTCMHBIC XHMHWYCCKHUC 3HAHHUA JIA TPHUHATHA peIIICHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BCIUICCTBAMU
N UX IPUMCHCHHUEM,

- YMCTb CaMOCTOATCIBHO IJIaHUPOBATb n IIpOBOAUTDH

XUMHUYECKHM SKCIICPUMCHT (HOHy‘IeHI/Ie U U3YUCHHC CBONCTB

HCOPTaHUYCCKUX HW OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pcaknuu YTJICBOAOPOOOB Ppa3JINIHBIX KJ1aCCOB u
KHCJIIOPOACOACpKAIINX OpPraHn4e€CKux BC€IICCTB, peaoicHue

SKCIICPUMCHTAJIBHBIX 3a4a4 110 paCliO3HaBaHUIO HEOPTaHUIYCCKUX
Y OpPraHMYECKUX BEIIECTB) C COOIIOEHHEM MPaBUIl OE30MaCHOTO
oOpallleHus1 C BeLeCTBaMU U J1aOOpaTOPHBIM 00OpYyI0BaHUEM,
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dbopMyupoBaTh  LETH
pa3n4yHoi (hopMe pe3ysIbTaThl IKCIICPUMEHTA, aHATU3UPOBATH U

UCCIIEIOBAHMsI, IIPENOCTABIATH B
OLCHUBATDb UX NOCTOBCPHOCTD,

- YMETb OCYLIECTBIATH L€JICHANPABIECHHBIN TOUCK XUMHYECKOM
MHGOpPMALlMU B PA3JIMYHBIX MCTOYHUKAX (HayyHass M ydeOHO-
Hay4Has JHUTepaTrypa, CpeAcTBa MaccoBOM MH(OpMaIMH, CETb
WHTepHeT u apyrue), KpUTUYECKH aHAJIM3UPOBaTh XMMHUUYECKYIO
uH(popMaLuIo,
COOTBETCTBUHU C IIOCTABJIEHHOM yueOHOI 3a1aueil;

nepepabaTbiBaTh €€ W HUCIOJIb30BaTh B
- BJIQJETh CHUCTEMOM 3HAHUM O METOJAaxX HAyYHOrO IO3HAHHUS
SIBJICHUW TPUPOJABI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax W
YMEHUSAMHM NPUMEHSATh 3TH 3HAHMUS TPU SKCHEPUMEHTAIbHOM
HCCIIEAOBAHMNA BEIIECTB K 1 OOBICHEHHSI XUMHYECKUX
SIBIICHUH, HMEIOIINX NpUpoe  NPaKTUUYECKOU
JIeITEeILHOCTH YeI0BeKa U B MOBCEIHEBHOM KU3HU;

MECTO B

OK 04. DdpdexTuBHO
B3aHUMOJICHCTBOBATh U
pabortath B
KOJUIEKTHUBE U
KOMaHE

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOITPENEIIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH y4eOHO-UCCIIEI0BATENbCKOM,
MPOEKTHOW M COIIMATIbHOM JIEATEIIbHOCTH;

OBnanenue
AEeMCTBUAMM:
0) coBMeCTHas1 AeSITeIbHOCTh!

- MNOHUMATb M HCIIOJIB30BaTh INPCUMYHICCTBA KOMaHJIHOU U

YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH

UHAUBUAYaIbHON paboThI;
e COBMECTHOM

U KOOPIWHHUPOBAThH

- MNpUHHUMATh JACATCIIbHOCTH,

OpraHN30BBIBATh JNEUCTBHAS 10 €€
JOCTH)KEHHUIO: COCTaBJIATh IUIAH JIEWCTBHM, paclpenessiTh

pojin ¢ y4e€ToOM MHEHHUM Y4aCTHHUKOB 06CY)KII&TL PE3YJIbTAaThl

- YMETh IUIAHUPOBATh W BBITIOIHATH XUMHUECKUH HKCIEPUMEHT
(mpeBparteHus
MOJIyYeHHE JITHJICHA W W3yYeHHE €ro CBOWCTB, KAaUYeCTBEHHBIC

OpraHn4€CKruX BCUICCTB IIpW  HArpCBaHUH,

peakuMu Ha aQIbIEruAbl, KpaxMall, YKCYCHYIO
JeHaTypalus OeIKOB NpHU HAarpeBaHUM, IBETHbIE pPEaKLUU
OenKOoB; IMPOBOJAUTH PpEAKIMM HOHHOTO OOMEHa, OIpeNeNniTh
Cpey BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIMM Ha Cyibpat-,

Kap60HaT- U XJIOpUA-aHUOHBI, Ha KAaTUOH aMMOHHA; pCHIaTb

KUCIIOTY;

SKCIEPUMEHTAIbHBIE 33a7adyd 1o TemaM "Mertammmel" ©

"Hemetannbl") B COOTBETCTBUM C MpaBWJIaMU TEXHUKH
0€e30MacHOCTH IpHU OOpAaIlleHNH C BELECTBAMH U J1a00paTOPHBIM
000opyI0BaHUEM;

9KCIICPUMCHTA B (I)OpMC 3alnucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINUX

MNpEACTAaBIATE  PE3YJIbTAaTbl XUMHYECKOT'O
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COBMECTHOH paboTHI;
-  KOOpAMHUPOBATL U  BBIIIOJHATH pa60Ty B YCIOBUAX

peanbHOro, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYHIECTBJIATH IMO3UTHUBHOC CTPATECTHYCCKOE IIOBECACHHE B

pa3IMYHBIX ~ CUTyalusaX,  MOpPOSBISATH  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBjaaaenue YHUBEPCAJIbHbIMHU peryJasiTUBHbIMH
JeHCTBUSIMU

') NPUHSATHE ce0s M APYTHX JIO/Aei:

- IPUHUMAaTbh MOTHMBBI M ApPryMEHTHl JPYTHX JIIOJEH IIpH
aHaJIM3€e PE3yJIbTaTOB ACATEIHLHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIF0/IeH Ha OIIHOKH;
- pa3BUBATh CIIOCOOHOCTH OHUMATh MUP C TTO3UIMH JPYTOro
YeJI0BEKa;

peakiuii ¥ (QOpMyNIHpOBaTH BBIBOJBI HAa OCHOBE JTHX
pe3yibTaTOB;
-yMETb  CAMOCTOSTEIBbHO  IUIAHUPOBATb M IIPOBOJUTH

XUMHUYECKHHM SKCIepUMEHT (MOTydYeHHEe U H3Y4YCHHE CBOMCTB

HCOPTaHUYCCKUX MW OpPraHUYCCKUX BCHICCTB, Ka4YCCTBCHHBIC
pE€aKknuu YII€BOJOpOaA0B Pa3IMIHBIX KJIaCCOB n
KHUCJIOpOoACOACpKAIINUX OpraHU4YCCKHUX BCIICCTB, PCUICHUC

OKCIICPUMCHTAJIBHBIX 3a/1a4 MO0 paClio3HaBaHHWIO HCOPTaHNYCCKUX
U OPTaHWYECKUX BEIIECTB) C COOIIOICHUEM TIPABHIT OE30ITACHOTO
oOpamieHns ¢ BeIeCTBaMH U Ja0OpaTOpPHBIM 00OPYJOBaHUEM,
dbopMynIHpOBaTh  LETH  UCCIEIOBaHHSA,

pa3iandHoil (hopMe pe3yNnbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U

npeaoCTaBIATb B

OLOCHUBATDL UX JOCTOBCPHOCTD,

OK 07.
CoelicTBOBaTh
COXPaHEHUIO
OKpYKaroIle Cpebl,
pecypcocOepexeHmIo,
MIPUMEHSITh 3HAHUSI 00
W3MEHEHUHU KITUMaTa,
TIPUHIIAITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ heKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX

B 06Js1acTH 3K0J10rM4€CcKOro0 BOCIIUTAHUS:

- cOPMHUPOBAHHOCTH 3KOJOTUYECKON KYJIBTYphl, TOHUMaHHE
BIIMSAHUA
COCTOSIHHE€ TPUPOJHOW M COUMAIBHOW Cpelbl, OCO3HAHUE

COLIMAIIBHO-D)KOHOMUYECKUX  IIPOLECCOB  Ha
r7100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

- IJIAHUPOBAHUE U OCYLIECTBICHUE IECUCTBUI B OKPYKAIOLIECH
Cpele Ha OCHOBE 3HAaHMUA LEIeH YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTBA,

AaKTUBHOE  HENpUATHE  JACHCTBUH, MNPUHOCALIIUX  BpEX
OKpYXaloIlei cpeae;

- YMEHHE MMPOTHO3UPOBATh HEOIArONMPUITHBIE SKOJIOTHYECKHE
IIOCJIEJICTBHSI NIPEANPUHAMAEMBIX JCHCTBUM, MPENOTBpallaTh

UX;

- c(hopMHUPOBATH MIPEACTABICHUS: O XUMHYECKOM COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUpPA, POJIM XUMHUHM B TIO3HAHUU
SIBJICHUUM TIPUPOJBI, B (POPMUPOBAHUN MBIIUICHUS U KYJIBTYPhI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJAMMOM

JUIs  pelIeHus TMPaKTHYECKUX 337ad U DKOJIOTMYECKH
000CHOBAaHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO M HPUPOAHOM
cpene;

- yMeTh cOOJIOAaTh MpaBHiIa KOJIOTMYECKH LEeIeco00pa3zHoro
MOBE/IEHU B OBITY U TPYAOBOM JEATEIBHOCTH B IENAX
COXpPAHEHHsI CBOETO 3JI0POBbSl M OKPYXKAKOIIEH NPUPOIHOU
BO3JCHCTBUS Ha JKHUBBIE

CpEanl; OITIACHOCTD

OpTraHU3MBbI

YUUTBIBATH

OMMPECACIICHHBIX BCIIIECCTB, IIOHUMast CMBICJI

IIoKa3aTeia HpeﬂeHLHOﬁ HOHYCTHMOﬁ KOHICHTpPAalUH;
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CUTyalusax

- pacIupCHuC OIIbITa JACATCIIBHOCTH JKOJIOTHYECKOM
HAITPpaBJICHHOCTH,
- OBJIaACHUC HaBbIKaMH y‘le6HO'HCCHGHOB&TGHBCKOﬁ,

HpOGKTHOﬁ u COLIPI&JII)HOﬁ JACATCIIBHOCTH,

- yMeTh MPOTrHO3UPOBATh, AaHAJIU3UPOBAThL U OLEHUBATL C
MO3UIIMH DKOJIOTHYECKON O€30IIaCHOCTH MOCIIEACTBHS OBLITOBOM U
MPOU3BOJICTBEHHON JIEATEIHLHOCTH YEJOBEKa, CBSI3aHHOW C
nepepaboTKOM BEIIECTB; UCIIOIb30BATh MOJYYCHHBIC 3HAHUS IS
NPUHATHAS TPAMOTHBIX pEIICHWH MpobiieM B

CBJ3aHHBIX C XHMHeﬁ;

CUTyalnusix,

- YMCTb OCO3HAaBAaThb OIIACHOCTb BOSI[GﬁCTBPIH Ha JKHUBBIC

OpTraHHU3MbI OIPCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
IIOKa3aTessl IPEAEbHOM  TOIyCTMMOM  KOHLEHTpauuu, u
HNOSCHATH  HA  IpUMEpax  CIOCOOBl  YMEHBIICHHS |

MPENOTBPALICHUS] HMX BPEJHOIO0 BO3ACHCTBUS Ha OpPraHu3M
YyesoBeka.

[IK 2.3. IIpou3BoauThH
nabopaTopHbBIS
HCCIICIOBAHUS
KauyecTBa U
0e30macHOCTH
noyadpukaroB u
TOTOBBIX TIPOJTYKTOB B
npoiiecce
MIPOU3BO/ICTBA
MOJIOYHOM
MPOIYKITUU U
TIPOTYKITUH U3
MSICHOTO CBIPBS

- OBJIaICHNC HaBbIKaMU y‘{e6HO'I/ICCJ'IG,Z[OBaTeJ'IBCKOI‘/’I,
HpOGKTHOﬁ U COLIMANbHOM JAESITEIbHOCTH.

-yMEeTh CaMOCTOSITEIbHO IUIAHUPOBATH U TIPOBOJIUTH
XUMHUYECKHI IKCIIEPUMEHT (IIOTy4YeHHE U U3yYeHHE CBOMCTB
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB, KAUECTBEHHBIE
PEaKINH yTIEBOIOPOAOB PA3INYHBIX KJIACCOB U
KHCIJIOPOJICO/IEPKAIINX OPTaHUYECKHIX BELIECTB, PELICHUE
SKCIICPUMCHTAJIBHBIX 3aJia4 IO paCliO3HaBaHHUIO HECOPraHUYCCKUX
Y OPraHUYECKUX BEIIECTB) ¢ COOIIOCHUEM MTpaBuil 0€3011aCHOTO
oOpaleHus ¢ BelecTBaMu 1 J1a00paTOPHBIM 000pyI0BaHUEM,
(bopMyIMpOBATH 1IENTU UCCIIEJOBAHUS, IPEIOCTABIATH B
pa3nu4yHO GopmMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTh
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.4. B ()OpMe NMPAKTHYECKOii MOJATOTOBKH 34
OcHoBHOe coJep:kaHue 84
BT. 4..

TEOpETHYECKOe 00yUueHne 24
MIPAKTUYECKHUE 3aHATHS 42
nabopaTOpPHBIE 3aHATHS 18
IIpodeccnoHaNTLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue 42
MPUKJIAJTHOTO MOYJIsA)

BT. 4..

TeopeTudeckoe o0ydeHue 8
MIPaKTUYECKHE 3aHATHS 22
71a00paTOPHBIE 3aHATHS 12
KoHcyabTanus K 3K3aMeHy 10
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 8
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2.2. TemaTn4eckuii IJIaH U COiepKaHue y4eOHOM AU CIMIIINHBI

Bruy.B
®opmupye
HaumeHoBaHu Conep:xanue yue0HOro marepuaja (0OCHOBHOe M Ipo(deccuoHAIBLHO- ObLen popme ML
€ pa3e/ioB U | OPMEHTHPOBAHHOE), 1A00PATOPHBbIC U IPAKTHYECKHE 3AHATHUS, IPUKJIATHOU NMPaKTHY.
4acoB KOMIIETeH
TEeM MOIYJIb MOAr0TOB
10701
KH
1 2 3 4 5

OcHOBHOe conepxxanmne
Pa3nen 1. OcHOBBI CTPOCHUS BellleCTBA 8
Tema 1.1. OcHOBHOe coaepxkaHue 6 OK 01
Crpoenue Teopernueckoe 00yueHnune 2
aTOMOB CoBpeMeHHas MOJIeJIb CTPOCHUS aTOMa. DJIEKTPOHHAsE KOH(UTypalus aToMa.
XUMHYECKUX  |Kiaccudukanus XUMHUSCKHUX 3JIEMEHTOB (S-, P-, d-31emMeHTHI). BajleHTHBIC
OJIEMEHTOB U |3JIEKTPOHBI. BAJICHTHOCTB. DJIEKTPOHHASI NPUPOJA XUMUYECKON CBS3H.
npupoaa DIIEKTPOOTPULIATEILHOCTh. KOBaJIEeHTHAs CBS3b, €€ PA3HOBUIHOCTH U MEXAHU3MBI 2
XUMHYECKOH  [0Opa3zoBaHus (OOMEHHBIN M JOHOPHO-AKIIENTOPHBIN). IOHHAs CBA3b.
CBsI3U Meramnunyeckas cBsi3b. BonopoaHas cBs3b. MeXMOIEKYIISIPHBIE B3aUMOICHCTBUSL.

N3oTonsl, 0CHOBHOE U BO30YKICHHOE COCTOSIHHE aTOMa, THOPUAN3aIMs aTOMHBIX

opOuTaei.

IIpakTHyeckue 3aHATHS 4

Pelenne nmpakTUYECKUX 3aJJaHUi HA COCTABJICHHUE 3JIEKTPOHHO-TPAPUUECKUX

dbopmy aneMeHToB 1—4 epro0B.

Pemenune 3a1annii Ha KCNIOJIB30BAHUE XUMUYECKOM CUMBOJIMKY U HA3BaHHUM 4

COEAMHEHU 10 HOMEHKJIAType MEXKIYHApOAHOTO COI03a TEOPETUUECKON U
MPUKJIATHON XUMUU U TPUBUATBHBIX Ha3BaHUH JJIsI COCTABJICHUSI XUMUUECKUX
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(GopMyI1 ABYXaTOMHBIX COETMHEHUH (OKCUAOB, CyNIb()pHUI0B, THAPUIOB U T.II.) U
JOPYTUX HEOPTaHUYECKUX COCAMHEHUN OTAENBHBIX KJIACCOB.

Tema 1.2. OcHOBHOE coep:KaHue 2 OK 01
Ilepuognyecku | TeopeTuyeckoe o0yyeHue OK 02
1 3aKOH U IpakTnueckue 3aHATHUSA 2
TabsuIa Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA
J.V.Menzenee |xapakrepusaluio XMMUYECKHX JIEMEHTOB «MeTaInuecKie / HEMETaIInIECKUE
Ba CBOMCTBA, 3JIEKTPOOTPULATEIIBHOCTD U CPOJCTBO K JIEKTPOHY XUMUUYECKUX 2
3JIEMEHTOB B COOTBETCTBUE C UX IEKTPOHHBIM CTPOCHUEM U ITOJI0KEHUEM B
IIEPUOJINUECKON CUCTEME XUMUUYECKUX d1eMeHTOB J[.11. Menneneesay.
Paznen 2. XuMuveckue peakiuuu 10
Tema OcHOBHOE coep:KaHue 6 OK 01
2.1.Tunst TIpakTHYecKue 3aHITHS 6
XUMHYECKUX  (CocTaBlICHUE YPAaBHEHUN PEaKIUil COCAMHEHUS, PA3JIOKEHHUsI, 3aMEIIICHHS, OOMEHa.
peaxuui Pacuet maccoBoit uiam 00ObeMHOM 101U BbIXO/1a MPOAYKTA PEAKIIMU COCTUHEHUS OT
TEOPETUYECKH BO3MOXKHOTO. 4
Pacuer maccel (00beM, KOTUYECTBO BEIIECTBA) MPOAYKTA PEAKIIMU, €CITU OJTHO U3
BEILIECTB JIaHO B BUJE PAaCTBOPA C ONPEIECICHHON MACCOBOMU JI0JIENM PACTBOPEHHOIO
BEIIIECTBA.
YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIIEHHS. CTeneHb OKUcieHusa. OKUCIUTENb U
BOCCTaHOBUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUY B IPUPOJIE,
MPOU3BOACTBEHHBIX MPOIECCaX U )KU3HEAEATEIIbHOCTH OPTraHUu3MOB.
OKuCANTETLHO-BOCCTAHOBUTENBHBIN NMOTEHIMAN cpenibl. CocTaBieHUE U 2

YpaBHUBAHHE OKUCITHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METOIOM
AJIEKTPOHHOTO OanaHca. TUITHIHBIE HEOPTAaHUICCKUE OKHCITUTENN U
BOCCTAHOBUTEJIN. DJIEKTPOJIM3 PACTBOPOB M PACILIABOB COJICH.
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Tema 2.2. OcHoBHOe coaepxkaHue 4 OK 01
Onektponutuue | Teoperuyeckoe o0yyeHune 2
CKas Teopus  SNEKTPOIUTUYECKOM  JuccolManuu. Peakuuu HMOHHOTO  OOMEHa.
aucconuanvsa U |CocTaBieHHE peakIuid HMOHHOIO OOMEHa MYyTeM COCTaBJIEHUS HMX TMOJHBIX H
MOHHBI OOMEH COKpAILCHHBIX MOHHBIX YPABHECHHM. 2
['uaponu3 coneil. 3HaueHne TUAPOIN3a B OUOIOTMYECKUX OOMEHHBIX MPOIIeCcCax.
[IpumeHneHue rugponmn3a B IPOMBIIIJIEHHOCTH.
JlaGopaTopHble 3aHATHS 2
JlabopatopHas pabota «Peakuuu ruiponn3a.
UccnenoBanue cpenbl pacTBOPOB CoJield, 0Opa30BaHHBIX CUJIBHBIMU U CJIaOBIMU 5
MPOTOJIMTAMH, U WX pEAKIHM C pacTBOpaMH IIEJIOYM M KapOoHaTa HaTpus.
CocTraBiieHUE peaKknii THAPOIN3a COJIEH.
Paszgen 3. CTtpoeHue 1 CBOHCTBA HEOPTAHMYECKHUX BellleCTB 22
Tema 3.1. OcHOBHOE coep:KaHue 10 OK 01
Knaccuduxanus | Teopernueckoe o0ydeHue 2 OK 02
, HOMCHKIATYpa |[IpenmMeT HEOPTraHUYECKON XUMUH. B3aMMOCBA3b HEOPraHMYECKUX BEIIIECTB.
A CTPOCHMEC Knaccudukanus Heoprannueckux Bemiects. [IpocThie U ClI0kKHBIEC BEIIECTBA.
HEOPraHM4YCCKH |(OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCUAbL, TUAPOKCUIbI, KUCITOTBI, COJIM). 5
X BCIICCTB HomenknaTtypa 1 Ha3BaHME HEOPraHMYECKUX BEIIECTB UCXOJS U3 UX XUMHYECKOMN
(OopMyJIbI UM COCTABIIEHUE XUMUYECKON (POPMYJIbl MCXO/I U3 Ha3BaHUS BEIIECTBA
10 MEXyHApOIHON MY TPUBUAIIBHOW HOMEHKJIIATYPE.
IpakTHyeckue 3aHATUSA 8
Pemienne 3agau Ha pacuer MaccoBOW J0JM (Macchl) XUMHUYECKOTO >JIEMEHTA
(coenuHeHUs) B MOJIEKYJIe (CMECH). 8

Pemenne mpakTHyecKMX 3aJaHUid MO  KiaccU(UKalMM, HOMEHKJIAType H
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XUMHUYECKUM (POpMysIaM HEOPTaHWYECKUX BEIECTB Pa3IMUHbIX KJIACCOB (HAa3bIBAThH
U COCTaBJIATH (OPMYJIBI XUMHUYECKUX BEIIECTB, ONPEACINATh MPUHAIICKHOCTh K

KJ1accy).
Tema 3.2. OcHOBHOE coep:KaHue OK 01
Pusuxo- Teopernueckoe 00yueHue OK 02
XUMHYCCKHUC XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECCTB (OKCHIOB,
CBOKCTBA TUAPOKCHUIOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
HCOPTAaHWYICCKH |[IpOCTHIX BEIIECTB, BOJIOPOIHBIX COCAUHEHNM, BBICIIIUX OKCHJIOB U THAPOKCHUIOB.
X BCICCTB IIpakTHyeckue 3aHATHS

CocraBiieHUE YPaBHEHUN XUMHUYECKUX PEAKIMN C YYACTHEM IMPOCTHIX U CIIOAKHBIX

HEOPraHMYECKUX BEIIECTB: OKCHJOB METAUIOB, HEMETaUIOB M aM(OTEepHBIX

AJIEMEHTOB; HEOPTAaHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(pOTEPHBIX THAPOKCHUIIOB,

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

Pemienne npakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKUMX 3aJaHUM Ha CBOMCTBA U

IIOJTy4Y€HUE HEOPTaHNYECKUX BEILECTB.

JlabopaTopHbie 3aHATHS

JlabopatopHast pabota «CBOHCTBa METAJUIOB U HEMETAJIJIOBY.

UccnenoBanne (pu3Myeckux M XMUMHUYECKHX CBOWCTB METAUIOB M HEMETAJIJIOB.

Pemrenne skcnepuMeEHTaNbHBIX 3aJa4 MO CBOMCTBAM XWUMHYECKHM CBOMCTBAM

METaJVIOB 1 HEMETAJUIOB, IO PACIIO3HABAHUIO U TIOJTYUYECHHUIO COEUHEHUN METAJIIIOB

Y HEMETAJIJIOB.
Tema 3.3. OcHOBHOE coep:KaHue OK 01
ITpousBoacTBo | TeopeTrnueckoe o0yueHue OK 02
HEOPraHU4CCKH |OO0mre MPEeJACTaBICHUSI O MPOMBIIUICHHBIX CIOCO0aX MOJYyYeHUS XUMHUYECKHUX
X BCHICCTB. BEILIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIIOTHI).
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3HayeHue u
MIPUMEHEHUE B

Uepnas u nBetHas Metaunyprud. IIpaktudyeckoe NpUMEHEHHE 3IEKTPOIM3a IS
MOJIYYEHUS IIEJOYHBIX, IIEJIOYHO3EMEIbHBIX METAUIOB U amtoMuHuA. CTEKIo u

OBITY 1 Ha CUJIMKATHAS! MPOMBIIIJIEHHOCT.

npousBojacTBe |[IpoGiema 0TX0/10B U TOOOYHBIX MPOIYKTOB.
IMpakTHuyeckue 3aHATHUS 2
Pemenne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN O POJIU HEOPTAHUYECKON XUMUU B
Pa3BUTUM MEIUIMHBI, CO3/IaHUM HOBBIX MaTepuajoB (B CTPOUTEILCTBE U Ip.
OTpacysiX MPOMBIIIJIEHHOCTH), HOBBIX HCTOYHHKOB HHEPruu (aJibTepHATUBHbBIC 2
UCTOYHUKH HHEPTUH) B PEIICHUU MPOOJEM SKOJOTUYECKOM, DHEPreTHUECKOU U
NUIIEBON 0E€30MaCHOCTH.

Pa3znean 4. CrtpoeHue v CBOMCTBA OPraHUYE€CKHUX BelIeCTB 18

Tema 4.1. OcHoOBHOE coep:KaHue 6 OK 01

Knaccuduxanus | Teopernueckoe o0yuenue 2

» CTPOCHUC U [Ipenmer opraandeckor XuMuH. B3auMOCBA3b HEOPTaHUYECKUX U OPTaHUYECKHUX

HOMCHKIJIATYypa BEIIECTB.

OPraHUYCCKUX |OCHOBHBIE TIOJOKEHUS TEOPUM  XMMHUYECKOTO  CTPOCHHS  OpPraHUYECKHUX

BEIIECTB coenuHeHud A.M. bytnepoBa. YriaepoAHbIl CKEJNET OPraHUYECKON MOJIEKYJIbI.
MonekynapHble U CTPYKTYpHBbIE (pa3BEepHYTHIE, COKpAICHHBIC) XUMHUYECKHE 5
dbopmybl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUS MOJIEKYI.
N3omepus u wu3omepsl (CTpYKTypHas,reoMeTpuyeckasi (IHc-TpaHC-Uu30Mepusi).
[Tonsitue o ¢pynkimoHanbpHOU rpyrre. [IpuHIunE K1accupuKaul OpraHndecKux
COENMHEHUN. MexayHapoaHas HOMEHKJIATypa W TPHUHIMIBI HOMEHKJIATYpPbl
OPraHUYECKUX COCIUHECHUN.
IIpakTHUyeckue 3aHATHS 4
HoMmenknaTypa opraHW4YeCKUX COEAMHEHUN OTIEIbHBIX KJIAcCOB (HACBIIICHHBIE, 4

HCHACBIICHHLIC U apOMATHUYCCKUC YIITICBOAOPOAbI, CIIMPTHI, (1)CHOJ'IBI, AJIbACTUBI,
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KETOHBI, KapOOHOBBIE KUCIOTHI U AP.)
Pacuetst mpocreiimeit  Gopmyspl  OPraHUYECKOM  MOJIEKYJBbI, HCXOAS U3
3JIEMEHTHOT0 cocTaBa (B %).

Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COCTMHCHUU

OcHOBHOE coep:KaHue

TeopeaneCKoe Oﬁyqune

DU3UKO-XUMUYECKAE CBOMCTBA OPraHUYECKHUX COCIMHEHUM OTHEIBHBIX KIIACCOB
(ocoGeHHOCTH Kaccu(PUKAIIMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYSCKHMA
psan u obmias GopMynna; uzoMepus; PU3NUECKUe CBOMCTBA; XMMHUYECKHE CBONCTBA,
CITOCOOBI TTOTYUCHHS):

— TMpeAeibHbIE YIJIEBOAOPOAbl. ['OpeHMe MeTaHa KakKk OJWH U3 OCHOBHBIX
WCTOYHUKOB TeIla B IMPOMBIIUICHHOCTH U ObiTy. CBOWCTBA MNPUPOJHBIX
YIJIEBOJIOPOIOB, HAXOKIAECHHUE B IPUPOJE U MPUMEHECHUE aJIKAaHOB.

— HEIpEJETbHbIE U apoMaTUYecKue yriieBoaopoasl. [lonmuMepusanus 3TUIIEHA Kak
OCHOBHOE HAIlpaBJICHUE €ro MCIOJIb30BaHUS. ['OpeHHe aneTuieHa KaK MCTOYHUK
BBICOKOTEMIIEPATYPHOIO INIAMEHU JIJII CBAPKU U PE3KH METAILIOB;

— KHCTIOPOJCOJEPKAIME COCNUHEHUs] (CIUPTHI W TPOCThie 3PUPHI, (EHOIIBI,
anbACTUIbl U KETOHBI, KApOOHOBBIE KUCIOTHI U UX MPOU3BOJHbIC). [IpakTHUecKkoe
MPUMEHEHUE ATUJICHIJIMKOJS, TuiepuHa, gpeHona. [lpumenenne dopmanbaeruia,
aleTanberua, YKCYCHOM KHMCJIOThl. MbUla Kak COJIM BBICHIMX KapOOHOBBIX
KUCJIOT. Moromue CBOMCTBA MbLIA.

IIpakTHyeckue 3aHATHS

Peurenue nemnoyek npeBpaiieHn Ha TEHETUYECKYIO CBSA3b MEXKIY KJlacCaMu
OPraHUYECKUX COCIMHEHUN C COCTABIICHUEM HAa3BaHUM OPTraHUYECKUX COEAUHEHUMN
110 TPUBUAIILHOW WJIM MEXIYHAPOIHON CUCTEMAaTUYECKOU HOMEHKIIATYpeE.
Pemenune pacueTHbIX 3a/1a4 10 YPaBHEHUSIM PEAKLIHM C YHACTUEM OPTAHUYECKUX
BEIIECTB.

OK 01
OK 02
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JlabopaTropHble 3aHATHS

Jlabopatopnas pabota «IlonydeHue aneTuaeHa U U3y4eHHUE €TO CBOMCTBY.
CocrapneHue peakiuii IPUCOECIMHEHUS U OKUCIICHUS Ha IPUMEPE alleTUIICHA.

Tema 4.3.
Opranuueckue
BEIIIECTBA B
KUZHEACATEIbH
OCTH Y€JIOBEKA.
IIpownsBoacTBO
Y IPUMEHEHUE
OpraHUYECKUX
BEIIIECTB B
MIPOMBIILIEHHOC
™

OcHOBHOE coep:KaHue

TeopeaneCKoe Oﬁyquue

buooprannueckue coenunenus. [IlpuMenenre u OMOIOrUYECKasi poJib YTIEBOIOB.
OxkuciieHHe YTiaeBOJAOB — HMCTOYHUK HHEPrUU >KUBBIX oOpraHuzMoB. Oo6nactu
OpUMEHEHUsT aMHUHOKHUCIOT. [IpeBpamieHuss O€NKOB THIM B OpraHu3Me.
buonoruueckue ¢ynkuun OenkoB. buonormueckue ¢yHkuuu xupoB. Poib
OpraHUYeCcKOl XMMHUHU B PEUICHUU NPOOJIEM MUILEBON OE€30MaCHOCTH.
HyxknenHoBbie KHCIOTHI: coctaB U cTpoeHne. CTtpoeHne HykiIeoTuaoB. Cocras
HykienHoBeix kucioT (JAHK, PHK). Poib HyKJIEHMHOBBIX KHCJIOT B
AKU3HEIEATEIILHOCTH OPraHU3MOB.

[Tpon3BOACTBO OpPraHUYECKUX BELIECTB: IPOU3BOACTBO METaHOJA, IMepepadoTKa
HepTu. IlomudTUneH  Kak  KPYNMHOTOHHAXHBIK — MPOIYKT  XUMHUYECKOIO
npousBoacTBa. [Ipumenenue stuieHa. [Ipon3BoACTBO M NMpUMEHEHHE KayyyKa U
PE3UHBI.

CuHTETMYECKME W  HCKYCCTBEHHBIE BOJIOKHA, WX CTPOCHHE, CBOMCTBA.
IIpakTHueckoe UCIOJIb30BaHUE BOJIOKOH. CHHTETUYECKHUE IIJIEHKH: WM30JALUs JUIs
OpOBOJOB, MEMOpaHbl JUIsl ONPECHEHUS BOJAbI, 3alIUTHbIE IUJICHKUA MJis
aBTOMOOMJIEH, IUIaCThIpM, XHUpPypruueckue MoBs3kU. HoBble TexHoIOrUu
JAJIBHENIIEr0 COBEPIICHCTBOBAHNS IIOJIMMEPHBIX MATEPHUAIIOB.

Ponb oprannyeckoil XuMuu B pelIeHUH Npo0OJieM SHEPreTUYeCKOr O0€30acCHOCTH, B
Pa3BUTUU MEAULMHBI, CO3JaHUHU HOBBIX MAaT€pUAJIOB, HOBBIX UICTOYHUKOB SHEPTUU
(ayIbTepHATHUBHbBIE UCTOUYHUKHU YHEPTHUN).

OK 01
OK 02

Paznea S.

Kunernueckue u TEPMOAUHAMHUYECCKUE 3aKOHOMEPHOCTH IIPOTCKaAHUSA
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XUMHUYECKHUX peaKkuui

Tema 5.1. OcHOBHOE coep:KaHue OK 01
Kunernueckue | Teopernueckoe o0ydeHue OK 02
3aKOHOMCPHOCT |Xumuueckue peakuuu. Kraccubukanus XMMUYECKHUX peakuuid: mo QazoBoMy
U IIPOTCKAHMA  [cocTaBy (FOMOIEHHBIE M TETEPOTCHHBIE), MO MCIOJB30BAaHUIO KaTalu3aTopa
XUMHAYCCKUAX (KaTaJIUTUYECKUE U HEKATATUTUUECKUE).
peakuui CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3dU4HbIX (AKTOPOB: MPHUPOIbI
pearupyromux BeEIEeCTB, KOHUEHTPALMH PEArupyroIIMX BEUIECTB, TEMIIEPATYyphI
(npaBmwino  Bant-T'odda), mmomanu peakMOHHOW TMOBEPXHOCTH, HAIMYUS
Karanu3aropa. Poip karanu3atopoB B IPUPOJIE U TPOMBILUIEHHOM ITPOU3BOCTBE.
JlabopaTopHbIe 3aHATHS
JlaGoparopHass pabota «OrmnpeneneHue 3aBUCUMOCTU CKOPOCTH pEaKUUU OT
KOHIICHTPAIIMU PEArupyIOIINX BEIIECTBY.
Tema 5.2 OcHOBHOe coaepxkaHue
Tepmonunamud |[IpakTHYECKHE 3AHATHS
CCKUC PacueThl paBHOBECHBIX KOHIEHTpPALMK pPEardupyrolvx BEIIECTB M IPOJTYKTOB
3aKOHOMEPHOCT peaKuHﬁ.
U MIPOTEKAHUS
XUMHAICCKHX JlaGopaTopHble 3aHATHSA
pEeaKIHnii.
PaBHOBecue
— JlabopaTtopHas pabora «V3ydyeHne BIUSHHS PA3THYHBIX (DAKTOPOB HA CMEIICHHUE
pearmuii XUMHUYECKOTO PABHOBECHS.
Pazpen 6. JlucnepcHbIe CUCTEMBI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
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JucnepcHbie Teopernueckoe o0yuenune 2 OK 02
CUCTEMBI U Hucnepcubie cucteMbl. Komnoniaeie cuctembl. ICTUHHBIE pacTBOPHI. OK 07
(akTophI UX PactBopenune kak  (¢usnko-xumuueckuii  mporecc.  PactBopbl.  CriocoOsl
YCTOMYUBOCTH  |[IPUTOTOBJICHUS PAacTBOpOB. PacTBopuMocTh. MaccoBas 0y PacTBOPEHHOTO

BeniecTBa. [IpenenbHO HOMyCTUMBIE KOHIIEHTPAIIMU U UX MCIOJIb30BAHKUE B OLIEHKE

AKOJIOTUYECKOI 0€30MMaCHOCTH. 5

Knaccudpukanus aucnepcHslx cucteM 1o coctaBy. CrpoeHue u  (paxTopsl

YCTOMYMBOCTU JUCHEPCHBIX cuUcTeM. Pacrno3HaBaHWE WCTUHHBIX pPacTBOPOB,

KOJUIOMJHBIX PAacTBOPOB U TIpyOoaucrepcHbiXx cucteM. CTpoeHHe MUIEIIBI.

PacceuBanne cBera Mpu MPOXOXKIECHUU CBETOBOTO ITy4YKa YEpe3 ONTUYECKHU

HeoaHopoaHYo cpeny (dddexra Tungans).

IpakTnyeckue 3aHATHUS 2

Pelenue 3aay Ha NPUTOTOBIIEHUE PACTBOPOB. 2
Tema 6.2. OcHOBHOE coep:KaHue 4 OK 01
Uccnenosanue |JIaGopaTopHble 3aHATHS 4 OK 02
CBOWCTB JlaGoparopnas pabota «IIpurotoBiaeHue pacTBOPOBY.
AUCIIEPCHBIX [IpuroroBieHue pacTBOPOB 3aAaHHOW (MOJIAPHOI) KOHILIEHTpauuu (C MPaKTHKO- 2
CUCTEM IJIA UX  |OpUEHTUPOBAHHBIMU BOIIPOCAMHM ), OTIPEICTICHUE CPEIbl BOJHBIX PACTBOPOB.
HCHTHUKALIH Jlabopatophas pabota «VccrnenoBanue JUCTIEPCHBIX CUCTEM.

[IpuroToBieHue W HU3y4YEHUE CBOMCTB JAUCHEPCHBIX CHCTEM Pa3HBIX BHJIOB: 5

CYCNEH3UH, dMYJIbCUH, KOJIOMAHOTO pacTBopa. CpaBHEHHE CBONCTB MCTHHHBIX U

KOJUJIOUJTHBIX PACTBOPOB, BBISIBJIEHUE OCHOBHBIX PA3IUYUN MEXKIy HUMHU.

KauecTBeHHble peaknuu OOHAPY:KEHHS HEOPraHUYECKHX M OPraHUYecKux
Paznen 7. 8

BeLeCTB
Tema 7.1. OcHOBHOE coep:KkaHue 4 OK 01
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Ob6unapyxenue |IIpakTuyeckue 3aHATHS 2 OK 02
HEOpraHnvecku |(KayecTBEHHbIE XMMHUUECKUE PEAKIIUU, XapaKTepHBIE JIJIsi OOHAPYKEHUS 5
X KATHOHOB U [HEOPraHMYECKUX BEIIECTB (KATHOHOB U aHUOHOB).
aHHOHOB JlaGopaTopHble 3aHATHS 2

JlabopaTopHas paboTa « AHAUTUTHYECKHE PEAKIINN AaHHOHOBY.

[TpoBeneHME KAYECTBEHHBIX PEAKIIUA, UCIIOJIB3YEeMBIX JIJIT OOHAPYKCHHS aHUOHOB: 2

kapOoHara, ocdara, cynbdarta, cynbbuaa, HUTpaTa, XJopuaa 1 Jap.
Tema 7.2. OcHOBHOE coep:KaHue 4 OK 01
Ob6napyxenue |[IpaKkTHYecKHe 3aHATHS 4 OK 02
OpraHu4eCKux |KayecTBEHHbIE XUMHUYECKUE PEAKIUH, XapaKTepPHbIE 11 OOHAPYKEHUS OTAEIIbHBIX
BEILIECTB KJIACCOB OPTraHUYECKUX COCUHEHUN: (DeHOIOB, albJETUI0B, Kpaxmaa, YKCYCHOM
OTACJIBbHBIX KHCJIOTbI, aMUHOKHUCJIIOT U Ap. 4
KJIaCCOB € Jenatypaiys 6e1K0OB IIPU HArpEBaHUU, IIBETHBIE PEAKIIUU OEIIKOB.
UCIIOJIb30BAHUC (CocTaBiI€HUE KaYECTBEHHBIX PEAKIM 0OHAPYKEHUSI OPTaHUYECKUX COCTMHEHUN
M OTACJIbHBIX KIAaCCOB.
Ka4€CTBCHHBIX | TaGopaTopHbIE 3aHATHSA 2
peakuui JlabopaTtopHas pabota «KadecTBeHHbIE peaKIuu Ha OTJEIbHBIC KJIACChHI 5

OpraHUYECKUX BELIECTBY.
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepPKaHue (COAepKaAHNe TPUKIATHOTO MOTYJIS) 42 34
Paznen 8. XuMus B ObITY ¥ IPOU3BOICTBEHHOM AeSITEJIbHOCTH YeJ10BEKa 6 OK 01
Tema 8.1. OcHOBHOe coJiepKaHne 6 OK 02
Xumus B ObITy  |[IpaKkTHYECKHE 3aHATHS 6 6 OK 04
u Dxoyioruyeckas 0€30MacHOCTh MOCIEACTBHUI OBITOBOM Y MTPOU3BOICTBEHHOMN 4 OK 07
IIPOU3BOJICTBEH | nesATEeIbHOCTH YeJIOBEKa, CBSI3aHHas ¢ TIepepabOTKOM BEIIECTB; IIOUCK U aHaJIN3 6 [IK 3.2
HOM

XUMUYECKON HHPOPMAIINH U3 PA3TUYHBIX UCTOYHUKOB (HayYHas U y4eOHO-
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ACATCIIBHOCTHU
YCJIOBCKA

Hay4Has JIUTepaTypa, CpeICTBa MacCOBOM MH(popMaIuu, ceTb IHTepHET U ipyrue).
Keiicol (¢ yuetom Oyaymieit mpodecCHoHaIbHON ASSITENFHOCTH) Ha aHATIN3
uH(GOpPMaLIMU O TPOU3BOJICTBEHHON JEATEILHOCTH YEIOBEKA, CBA3AHHOM C

nepepaboTKOM U MOTydeHHEM BEIIECTB, a TAKKE ¢ IKOJIOTHUECKON 0€30IacHOCTHIO. 2

3amuTa keiica: [IpeacraBienue pe3yabTaToB pelIeHUS KEHCOB (BBICTYIUICHHE C

pe3eHTaIuein)
Pa3znen 9. UcciienoBanue 1 XMuMU4YeCKHii aHAIU3 00beKTOB OHochepbl 36 28
Tema 9.1. OcHOBHOE coep:KaHue 8 8 OK 01
OcHOBBI JlaGopaTopHble 3aHATHS 2 2 IK 1.3
nabopartopHoii  |JlaboparopHas pabota « OCHOBHI Ta06OPATOPHOI TIPAKTHKIY. IIK 2.3
HPAaKTHKH B JlaGoparopHas nocyja u XuMU4ecKre peakTuBbl. OCHOBHBIE JIAOOpaTOPHbBIC 5 5
npodeccroHas |onepanuu. JJabopaTopHoe o6opyaoBanue. TexHnka 6€30MaCHOCTH U NPABUIIA
HBIX paboTHI (MOBENIEHUS) B Ta0OPATOPHUHU.
nabopaTopusaX  |[[pakTHUeCKHE 3aHSATHS 6 6

BrImmonHeHME THITOBBIX paCcYETOB MO TEMATHKE SKCIIEPUMEHTA (BBIXOT ITPOTyKTa

peakiiM, Macca HaBeCKU, 00bEM PACTBOPUTEIIS).

O0paboTka JaHHBIX, aHATU3 U OIIEHKA UX JJOCTOBEPHOCTH (BBIYHUCIICHUE CPETHETO 6 6

3HAYEHUS IKCIIEPUMEHTAIbHBIX JIAHHBIX, TOTPEUTHOCTH).

[IpeacraBnenne pe3yiabTaTOB SKCIEPUMEHTa B pasziuyHoil (opme (Tabnwila,

rpaduK, OTYET, TOKIIAJ, MPE3CHTAIIHS).
Tema 9.2 OcHoBHoOe coJep:kaHue 6 4 OK 01
Xumnyecknii  (Teopernueckoe ooyueHune 2 OK 02
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aHaM3 mpoo
BOJIBI

Knaccudukanus npo6 BoJbI 10 BUAY U HA3HAYEHUIO, UICXOS U3 €€ XUMHUECKOTO
cocraBa. OpraHoJeNTHYECKHE CBOMCTBA (3aI1ax, IPO3pavyHOCTh, [IBETHOCTD,
MYTHOCTb) BOJbl. KHCIIOTHOCTB M 1mieno4HOCTh BoAbL. pH cpeasl u MeTonabl ee
onpeneneHus. JKeCTKOCTb BOABI M METOJIbI €€ onpenesieHus. CyIHOCTb METO1A
TUTPOBAHUSI.

Bunel sxecTkocTH BOABI (BpeMEHHAs U OCTOsIHHAA). JKECTKOCTh BO/BI KaK
MPUYMHA BBIMAJCHUS OCAJAKOB WM 00Pa30BaHUS COJICOTIIOKEHNUN, HMEIOIINX MECTO
B OBITY U Ha IPOU3BOJICTBE.

HpaKanecmle 3aHATHUA

CriocoObl BeIpaKE€HHUSI KOHIIEHTpAIIMU PACTBOPOB: MAacCOBasi J0Jii PAaCTBOPEHHOTO
BEILIECTBA, MOJISIpPHAsT M MOJISUJIbHAs KOHUEHTpauuu. PelieHue npakTUKo-
OPUEHTUPOBAHHBIX  TCOPETHUUECKUX  3aJaHUM HAa  pacueT  KOHIEHTpalUi
3arps3HSAIONIMX BEIIECTB M HMX CpPaBHEHUE C TMPEACIbHO JIOMYCTUMBIMU
koHteHtpausamu (I1JIK).

JlaGopaTopHble 3aHATHS

HccnenoBanne XUMUYECKOTO COCTaBa MpoO BOJBI.

JlaGoparopHas paboTta «OUKrCTKa BOJIbI OT 3arPsI3HCHUIN.

Hcnonb3oBanre MeTOI0B PUIIBTPOBAHUS U aICOPOLIMU AJIsI OTJICIICHUS
3arps3HEHUN B UccaeayemMoin mpobe Bojbl. BbIOOp MeTo1a OUMCTKU B 3aBUCUMOCTH
ot Buja 3arpsizHeHus. CpaBHeHue 2 (HEKTUBHOCTH Pa3IMUHBIX METOJ0B OYUCTKU
BOJIbI B PA3HBIX YCJIOBUSX (B TaOOpaTOpWH, B JOMAIIIHUX U MOJIEBBIX YCIOBHSIX).

OK 07
K 2.3

Tema 9.3.
XHUMHUYCCKUMN
KOHTPOJIb
KayecTBa
MPOJYKTOB

OcHOBHOE coaep:kaHue

Teopernueckoe 00yueHnune

KauyecTBeHHBII  XMMHMYECKMHM  COCTaB  MPOAYKTOB  MNHUTaHus. Bemectsa,
danpcudunupyronme mpoAyKThl MUTAHUSA, U BEIIECTBA, 3arPSA3HSIONINE MPOTYKTHI
nutanus. OnpeneneHue 3arpA3HSAIONMX XUMHYECKUX BEIIECTB B MPOAYKTax

OK 01
OK 02
OK 07
K 2.3
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IIMTaHUA

IMUTAaHUA, OIPCACIICHUC BCHICCTB, HC 3a4BJICHHBIX B COCTABC ITPOAYKTOB ITUTAHUA.

IIpakTn4eckue 3aHATHS

Opranuyeckre 1 HEOPraHMYECKUE BEIIECTBA, BXOASIINE B COCTaB MIPOAYKTOB
nuTanus. OnpenenaeHue cocraBa 0Jro Ha COJIepKaHue MaKpo U MUKPO3JIEMEHTOB.
N3ydenne mpennoKeHHbIX MpernoiapareaeM 00 Ha TPeIMET XUMUYECKOTO
COCTaBa, ONpe/ieTIeHNE A0l OT CYTOYHONH HOPMBI MAaKpO U MUKPO3JIEMEHTOB B
YKa3aHHOM OJItofe.

Pemenue npakTHKO-OpUEHTHPOBAHHBIX 3a]1a4 110 KyJIMHAPHON TEMAaTHKE
Pa3IMYHBIX THIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBadne XUMHYECKOTO COCTaBa MPOTYKTOB MTUTAHUS.

Jlaboparopnas pabota «VccnenoBanue NpoayKTOB MUTAHUS HA HAJTMYKE
YTIIEBOIOBY.

WccnenoBanne MOJIOUHBIX MPOAYKTOB Ha Hanmuyue Kpaxmana. lcciemoBanue
MIPOJYKTOB HA HAJIMYWE TJIFOKO3HI.

Tema 9. 4.
XUMHUYECKUHU
aHaau3 npoo
IMOYBBI

OcHoOBHOe coxepxkaHue

Teopernueckoe 00yuenune

Knaccudukanus nous no BUy ¥ Ha3HAYEHUIO, HCXO/I U3 XMMHUECKOI'O COCTaBA.
Nnentuduxaiys npoObl MOYBHI IO €€ XMMUYECKOMY COCTaBY, OIIMCAHUE
BO3MO>KHOCTEHN €€ TPUMEHEHHUS.

TpeOoBaHus K KaUECTBY MOYBBI PAa3JIMYHOTO Ha3HaueHud. Onucanue 0coOOCHHOCTEN
UCIIOJIb30BaHUS NIOYB B 3aBUCHUMOCTHU OT THUIIOB, CIIOCOOBI YIyUIIIEHUS! KaueCTBa
MOYB B 3aBUCHUMOCTU OT Ha3HAYEHUSI.

O065acTi UCTIONB30BAHMS OPTaHUYECKUX yI0OpEHUI B 3aBUCUMOCTHU OT
KauyeCTBEHHOTo cocTaBa. OnucaHue OpraHu4eckux y100peHuil 1 UX NpuMEHEHHE B
3aBUCUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.

OK 01
OK 02
OK 07
K 2.3
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IIpakTHnyeckue 3aHATUSA

Ponp Heopranndeckux BEIIECTB B KaYE€CTBE MUHEPAIbHBIX yI00pEHUI,
yJIy4IIUTENEH TTOYBBI.

CocraB MUHEpalbHBIX YIOOPEHUN M UX NMPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa 2

MOYBBI U €€ Pa3HOBUAHOCTU. B3anMOCBs3b cocTaBa yJI0OpEeHUN U MX BIUSHUS Ha

BEreTaTUBHBIC CBOMCTBA U TJIOJIOHOIIEHUE PACTECHUM.

JlaGopaTopHble 3aHATHSA 2

NccnegoBanne XUMUYECKOTO COCTaBa MPOO MOYBHI.

JlabopatopHas pabota «Onpenenenue pH BoIHOM BBITSDKKH MOYBBI, €€

KHUCIIOTHOCTHU U IIEJIOYHOCTHY.

WccnenoBanue BOIHBIX BBITSIKEK 00pa3I[OB TOTOBBIX TTOUBEHHBIX CMECEH (17151 2

pa3HbIX TUIIOB pacTeHuil). Onpenenenre pH moYBkl ¢ UCMOIB30BAaHUEM

nHIUKaTOpoB. OIleHKa TUIIOB MOYB B MPECTABICHHBIX 00pa3iax (CHIbHOKUCIAS,

Kucias, ciabokucias, HeHTpalibHasl, MEeI0YHas).
Tema 9. 5. OcHOBHOe coepxkaHmne 10 OK 01
Hccnenoanue |Teopernueckoe oGyueHue 2 OK 02
00BEKTOB V4eOHO-UCCIIENOBATENLCKUI  MIPOEKT B OOJAaCTH  MCCIENOBAHUS OOBEKTOB OK 04
orocdepst ouocdepsl. OO630p TeM y4eOHO-MCCIENOBATENLCKUX IIPOEKTOB. AJTOPHTM 5 OK 07

BBITNOJIHEHHS TpoekTa. OnpesieseHre MpoOIeMbl Hecaea0Banua. MeTobl TONCKa, 1K 2.3

aHain3a u 00paboTKH MH(POPMAIIUU O TIPOEKTE B PA3INYHBIX UCTOUHUKAX.

IIpakTHyeckue 3aHATHS 4

O0ocHOBaHME aKTyaJlbHOCTHM BBIOpaHHOW Tembl. BblsiBieHHEe  MPOOIEMBI 2

rccienoBannsa. Bei0op 00bEKTOB M MeTOAOB HccaeaoBanus. [locTaHoBka meneit u

3amau ucciaenoBanus. OmnpeneneHue MNPOAyKTa wuccienoBanusa. OmnpeeneHue

ATANOB M COCTaBJICHUE TIJIaHa MCCIICIOBAHUS. 2

3ammura npoexkra: IlpencraBieHue  pe3yiabTaTOB  BBINOJHEHUS  y4eOHO-
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HCCJIE0BATENBCKUX ITPOEKTOB (BBICTYIUIEHUE C MIPE3EHTALMEN).

JlaGopaTopHble 3aHATHS 4 4
UccnenoBanne mnpeaioKeHHOTO O0BbEKTa Ha  KHUCJIOTHOCTh, IIEJIOYHOCTD,
XUMHUYECKUH COCTaB (3arpsi3HUTEIN, Makpo- W MHUKpodsieMmMeHThl). OOpadoTka 4 4
pe3ynbTaToB ucciaenoBanusa. OreHKa KauecTBa UCCIEAYEeMOTro 00bEeKTa, UCXOMS U3
PEe3yJIbTaTOB XUMUYECKOTO aHAJIHN3A.
KoncyabTanus K 3k3aMeHny: 10
IIpome:xxyToUHasi aTTECTANUA MO JUCHUIINHE (IK3aMeH) 8
Bcero 144 34
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3.1. Ins peanu3anuu NporpaMMbl y4eOHOM TUCHUILUIMHBI PEYCMOTPEHbI Cieayolue
crenuaabHble MOMeLeHusI:

Jlis peanu3aiiiu  MPOTpPaMMbl  TUCIHUIUTMHBI TIPETyCMOTPEHBI CIEAYIONUE CIEIUATbHBIC
MOMEIIEHUS: YueOHbIN KabuHeT «XuMHUHU U OUOJIOTUN», OCHAIIEHHBIH B COOTBETCTBUM ¢ 1. 6.1.2.1
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl IO CIIEHUAIBHOCTH.

3.2. UndopmanmonHoe odecrieyeHne peaau3amum NporpamMmmbl

OcHoBHas1 iuTEepaTypa:

1.Epoxun 10.M. Xumus: yueOnuk.- M., 2019.

2.07eKTpOHHBIA Y4eOHUK XuMHUA i1 npodeccuid W CHEUaIbHOCTEH TEXHUYECKOTO
npodmis, M., 2018.

3.l'abpuensa O.C., OctpoymoB MW.I.Xumus mis mnpodeccuii U cHenuamIbHOCTEH
TEXHUYECKOTO Mpoduist: yuyeOHUK Ui CTYA. yUpexaeHui cpeaH. npod.odpazoBanus. — M., 2019.

4. T'abpuensu O.C., Octpoymon U.T'., Cnagkos C.A., lopodeera H.M.

[IpakTukym: yueb. mocobue it CTyA. YUpexAeHU cpend. npod.odpazoBanus.— M.,

2019.

JonoHUTEILHAS JIUTEpPaTypa:

1. I'ycea, E. B. Xumus mis CIIO: yue6HO-MeToanyeckoe nocodue / E. B. I'yceBa, M. P.
3uranmmaa, J[. M. KynukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4.
— TexcT: aneKkTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOINOTEYHAst CUCTEMA.

2. Yepnuxosa, H. FO. Xumust B 1ocTyTHOM H3II0KeHHH: ydeOHOoe mocodue s cro / H. 1O.
YepuukoBa. — 2-¢ uzj., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — TekcT: neKTpoHHbIH // JIaHb: AIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.

3. llleBnunpina, JI. B. Xumus: yue6Hoe nocodue / JI. B. llleBuunpina, A. M. AnapaeB. —
Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TekcT: 3MeKTpOHHBINA //
JlaHb: 3MEeKTPOHHO-OMOINOTEYHAs CHCTEMA.

4. bnunos, JI. H. Xumus: yueonuk mis CIIO / JI. H. baunos, U. JI. Tlepdunona, T. B.
CoxkonoBa. — 2-¢ u3j., ctep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-
7904-7. — Tekcrt: anekTpoHHBIH // JIaHb: 2IIEKTPOHHO-OMOIMOTEYHAST CUCTEMA.

HNuTepHer-pecypcenl:

1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmIXuMuK.  Caiitr o
XUMHUHU.

2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ sxypHam XuMusi 1 XAMHKHA

4.http://www.chemport.ru/ XuMudeckuii mopran

5.http://veronium.narod.ru/VERONIUM

6.http://maratakm.narod.ru/ BupTyanbHas XumMudeckas Ikosia

31


http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.html
http://www.college.ru/chemistry/index.php
http://chemistry-chemists.com/
http://www.chemport.ru/
http://veronium.narod.ru/
http://maratakm.narod.ru/

4 KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIEOEPA30OBATEJIBLHOM
JUCIHUIIVINHBI

KoHTponb u oleHKa pe3ynbTaToB 00yueHHUs! OCYILIECTBIISIETCS IPENOAABaTENEM B Ipoliecce

NPOBEICHUS MTPAKTUYECKUX 3aHATHI U J1a00OpaTOPHBIX PadOT, TECTUPOBAHUS, a TAK)KE BBITOIHEHUS

00yJaromuMuUCs WHAMBHIYaJIbHBIX 33JaHUM, MPOEKTOB, HCCiIeqoBaHUM. PesynbraTl 00ydeHuUs

OmpeaAcCIIA0T, YTO o6yqafonmec;1 JOJDKHBI 3HATh, IOHUMATh U JCMOHCTPHUPOBATDL 110 3aBCPIICHUU
HN3YYCHUA TUCHUIIINHBI.

Jns gopmupoBaHusi, KOHTPOJII U OLCHKU DPE3YJIbTATOB OCBOCHUS Y4YEOHOH NMCIUIUIMHBI

HCIIOJIB3YCTCA CHUCTEMA OLICHOYHBLIX MepOHpHHTHﬁ, MMpEaACTaBJIAIOIIAA c000l KOMILIEKC y‘le6HI)IX

MEpOTIPHUATHIA, COTIIACOBAHHBIX C Pe3yJbTaTaMH 00y4eHus U chOopMyIHPOBaHHBIX ¢ yueToM PI'OC

COO (mpeametnsbie pe3yibrathl o aucuurune) u GI'OC CIIO.

Monyas / Paznen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIe MEePONIPUATHS OK
/ Tema
| |OcHoBHOI1 MOAY/Ib
1 [(Pazpen 1. @opmMyJaMpoBaTH Ha30BbIE
OcHoBBI NOHATHS U 3aKOHBI XUMHHU
CTPOEHUs
BellecTBa

1.1 |Crpoenue aromoB |COCTaBISATH XUMUYECKHE 1. Tect «CTpoeHHe aTOMOB OK 01
XUMUYECKHUX (bopMyIIbl COEIMHEHUN B XUMHUYECKUX HJIEMEHTOB U
3JIEMEHTOB U COOTBETCTBUU CO CTEIIECHBIO |IPUPOAA XUMUUECKOU CBSI3N».
npupoaa OKHCIIEHUSI XUMHUYECKUX 2. 3agauM Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJIS U3 XUMHYECKUX (POpMYyII
CBSI3U BaJIEHTHOCTH U JIByXaTOMHBIX COEIMHEHUN

AIIEKTPOOTPHULIATETLHOCTH  |(OKCUAOB, CYIb(UIOB,
TUAPUJIOB U T.I1.).

1.2 |llepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH U TaOMUIAa |XMMHUYECKHUE 3JIEMEHTHI B |TEOPETUUYECKUE 3aJaHus Ha OK 02
J.11. MenzeneeBa |COOTBETCTBHHU C UX XapaKTepU3alni0 XUMHUYECKUX

MIOJIO)KEHHUEM B 351eMeHTOB: «MeTayunyeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNINYECKHE CBOMCTBA,
XUMHUYECKHUX DJIEMEHTOB INEKTPOOTPHULIATENBHOCTD U
.. Menneneesa CPOJCTBO K JJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XMMHYECKHX
aneMmenToB .. MeneneeBay.
2 |Pa3zgen 2. CocTaBisiTh ypaBHEHHUS U
XumMHYecKue CXeMbI XUMHYEeCKHX
peakunm peaxuuit
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Moayas / Paznen
/ Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MePOTIPUSTHS

OK

2.1

Turel
XUMHYECKHX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCITUTEIHHO-
BOCCTAaHOBUTEIILHBIC
pCaknuu U p€akunuun
KOMIUIEKCOOOpazoBaHus (Ha
npumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHEeM HeOPraHHYECKUX
BCIIIECTB

1. 3ajaun Ha cocTaBiieHUE
YpaBHEHUH peaKIuil:

— COCMHEHMS], 3aMellIeHus,
paznokeHusi, oOMeHa U peakiuit
C y4acTheM KOMIUIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUIPOKCOKOMIIIIEKCOB
AJTIOMUHUS U [TUHKA);

— OKHCIIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH C
UCIIOJIb30BaHUEM METOMa
JNEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
THIPOKCOKOMILJIEKCOB IIMHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COeMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJ1A
IPOAYKTA PEaKUU COEANHEHUS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOILIEHUI ra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BELIECTB U IIPOJYKTOB PEAKIIUY;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIInH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BH/IE pacTBOpA C OIpeIeIeHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA.

OK 01

2.2

DIEeKTPOTUTHUECK
ast IUCCOLIMANI U
WOHHBIA 0OMEH

CocTaBnsTh ypaBHEHHUS
XUMHYECKHX PEaKIIuu
MOHHOT'0 OOMEHa C
y4acTHeM HeOpraHHMYeCKuX
BEIIECTB

1. 3agaHust Ha COCTAaBIICHUE
MOJICKYJISIPHBIX 1 HOHHBIX
pEaKIuii C y4acTUEM OKCHJIOB,
KHUCJIOT, OCHOBaHUM U COJIEH,
HMOHHBIX peaklUi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPEJIBI.
2. Jlaboparopnas padota
«Peakuu rupoIu3ay.

OK 01
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Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
3 |Pa3men 3. HccienoBath cTpoeHne u
Crtpoenue u CBOMCTBA
cBoiicTBa HEOpPraHU4YeCKHUX BellecTB
HEOpPraHUu4ecKUuX
BellecTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «HomenknaTypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |[Ha3BaHUE HEOPTaHMYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXOJISI U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (GOPMYIIbI HITH
BEILIECTB COCTaBJICHHE XUMHUYECKOU

(hopMyJTBI ICXOMIS U3 HA3BaHUS
BEIIECTBA 10 MEXKIYHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIaType».

2. 3ajauu Ha pacyeT MacCoOBOM
J10JId (MacChl) XUMUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCHU(pUKAIUU, HOMEHKJIAType
U XUMUYECKUM PopMyliaM
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTATNIMYECKON
PELIETKU.

3.2 |®Pusuko- VYcranaBnuBarth 1. Tect «Ocobennoctu OK 01
XUMHUYECKHUE 3aBHCUMOCTh (PU3UKO- XUMHUYECKUX CBOMCTB OKcu0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIIECTB |aM(OTEPHBIX THAPOKCHIOB U
BEIIECTB OT CTPOEHUSI aTOMOB 1 coJiei».

MOJIEKYJI, & TAKXKE THIIA
KPUCTAJUIMYECKON pEeHIETKH

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
peaKIuii C y4acTUEM MPOCTHIX U
CJIO’KHBIX HEOPraHUUYECKHUX
BEILIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHUCJIOT, OCHOBaHUI 1
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Moayas / Paznen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

aM(pOTEePHBIX TUIPOKCHIOB,
HEOPraHUYECKUX COJICH,
XapaKTEepU3YIOUINX UX CBONCTBA
U CIIOCOOBI MOTYYECHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYeCKUX BEIECTB.
4. JlaboparopHas pabota
«CBoiicTBa METAIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3aJIaHUs 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHIL C
3HaueHue u OBITOBOM U y4acTUEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOM BEII[ECTB, UCIOJIb3YEMBIX ISl KX
ObITY U Ha JESITCIIBHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (UBUKO-XUMUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IOy YCHMUS.
4 |Pazpen 4. HccnenoBarb cTpoeHue u
CtpoeHnue u CBOIICTBA OPraHMYeCKUX
CBOMCTBA BelleCcTB
OPraHMYecKux
BeIeCTB

4.1 |Knaccuduxamus, |KnaccuduimpoaTh 1. 3aganus Ha cOCTaBIEHUE OK 01
CTPOEHHUE U OpraHWYECKHE BEILIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHU MO TPUBUATILHOMN
OpTraHUYECKUX CTPOCHHEM WU MEXTYHapOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3aaHus Ha COCTaBJICHHE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyIT
OpraHUYECKUX BEUIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeaeIeHNe
npocreimiei Gopmybt
OpraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DJIEMEHTHOI'O COCTaBa
(B %).
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Moayas / Paznen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

4.2 |CgoiicTBa VYcranaBnuBarh 1. 3ajaHus Ha cocTaBJIEHUE OK 01
OpraHUYEeCKUX 3aBUCUMOCTH (DU3HKO- YpaBHEHUN XUMUUYECKUX OK 02
COEIMHEHU N XUMHUYECKHX CBOICTB peakuuii ¢ yyactueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIECTB Ha

CTPOECHHS MOJIEKYJI OCHOBaHUU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peakuui, WIUTIOCTPUPYIOIIUX
XMMHYECKHE CBOICTBA C yUETOM
MEXaHHU3MOB ITPOTEKAHUS
JAHHBIX peaKlui U
TeHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
«[Tonyyenue sTueHa U
M3yYECHHUE E€r0 CBOMCTBY.

4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJESATENIPHOC |BEILECTB B OBITOBOW U XUMHYECKHUX PEeaKIUi ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOACTBO U |AEATENIBHOCTH YEJIOBEKA UX |BEIECTB, UCTIONb3YyEMbIX ISl UX
IIPUMEHEHNE (bU3UKO-XUMHYECKUMHU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU POMBIIUIEHHOCTH.

BELIECTB B
MPOMBIIUIEHHOCTH
5 |Pa3pmen S. HccaenoBars paBHOBECHE
Kunernyeckue 1 |M CKOpPOCTh XHMHYECKHX
TepMOAMHAMMYEC |peaKI Ui
KHe
3aKOHOMEPHOCTH
NpOTEeKaHUsl
XHMHYECKHX
peaxkuui

36



Moayas / Paznen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
5.1 |Kunernueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIUU BBIOOD: OK 02
MPOTEKAHUS pearupymomux BemecTB 1 [— «OmnpeneneHue 3aBUCUMOCTH
XUMHYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxui XUMHUYECKHUX PEeaKIHii KOHIIEHTPAIIUU pPearupyrommx
BELIECTBY;
— «OrnpeseneHue 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TEMIIEpaTypPbD».
2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpETHUYECKHE 3a/laHusl Ha
aHayu3 (aKTOPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON PEaKIUU.
5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
KHE M3MEHEeHHS KOHIEHTpaun |3 QexToB xumuieckux peaximii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U OIIPE/IETICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEPATypPhI Ha CMeNIeHHE |(I10 TerIoBoMY 3D (eKTy: IK30-
XUMUYECKHUX XUMHUYECKOI'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxiuii. 2. [IpakTUKO-OpUEHTUPOBAHHbBIE
PaBHOBecue 3a/laHusl Ha PUMEHEHHE
XUMHYECKHUX npunnuna Jle [llarenbe ms
peakumii HAXO’KJE€HUS HallpaBJIEHUs
CMEILIEHUs] PaBHOBECHS
XUMHUYECKON PEAKIIUN U aHAJIU3
(hakTOpOB, BIMSIOMINX HA
CMEIlIEHNEe XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«3ydyenne BIUSHUS pa3InaHbIX
(akTOpOB Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUSD.
6 [Pa3mex 6. HccaenoBars aucnepcHble

JucnepcHbie CHCTEMBI

CHCTEMBI

6.1 |ducnepcHbie Paznuuathk ncTuHHBIE 1. 3aaun Ha NPUTOTOBJICHHE OK 01
CHUCTEMBI 1 PacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02

(bakTopbI NX
YCTOMYHBOCTH

pacTBOpPEI U
rpyO0OIMCTIEPCHBIE CUCTEMBI
HA OCHOBE XUMHUYECKOTO
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JUCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMbIe B OBITOBOW U

37



Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.
6.2 |HccnenoBanue UccnenoBath Gusnko- JlabGopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JIUCTIEPCHBIX Pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOpPOB;
CUCTEM JIUCTIEPCHBIX CUCTEM — HccnenoBanue MUCepCHbIX
CHUCTEM.
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KauecTBeHHbIEe |OpraHMYecKHX U
peakuuu HEOPraHU4ecKHX BellecTB
o0HapYy:KeHHUs € MCII0JIb30BAHUEM
OPraHN4YecKNX U |KaueCTBEHHBIX pPeaKIuii
HEOPraHHYeCcKUX
BellecTB
7.1 |OGHapyxeHue Hccnenosarb 1. JlaGopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIUU BBIOOD):
KaTHOHOB U HEOPTraHUYECKHUX BEIIECTB |— AHAIUTUYECKHUE PEAKITUU
QHHOHOB KaTuoHOB [-VI rpym;
— AHaJTUTUYECKUE PEaKIUU
AQHUOHOB.
2. IlpakTyeckue 3a1aHus Ha
COCTaBJICHUE YPaBHEHUI
peaxiuii OOHapyKEHUS
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
1 MOHHOH opmax.
7.2 |OOHapyxeHHe Uccnenosars 1. JJaboparopHnast pabota (Ha OK 01
OPraHNUYeCKHUX Ka4eCTBEHHbBIE PEAKIINHI BBIOOD):
BEIIECTB OpraHWYeCcKUX coeuHeHnil |— KadecTBeHHBIE peakinu Ha
OT/IEITbHBIX OT/ICTTbHBIX KJIaCCOB OTJIEJIbHbIE KIIaCcChl
KJIACCOB C OpPraHUYECKUX BEUIECTB;
HCIIOJIb30BaHUEM — KauecTBeHHbll aHamu3
KaueCTBEHHbBIX OpPraHWYECKUX COCTUHEHHH MO
peakuuit (YHKIIMOHATEHBIM TPYTIIaM.

2. HpaKTI/I‘-ICCKI/Ie 3aJaHusd Ha
COCTaBJICHHUEC KaYC€CTBCHHBIX
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Ne Monyar / Paszen Pe3ysabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
peakiuii oOHapy>KeHUs
OpPraHMYECKUX COCAMHEHUN.
Il |[IpuknagHoii MoayIb
8 |Pa3men 8. OuenuBath nocjeacTeus |3amura Keiica (¢ yueTom
Xumus B ObITY 1 |OBITOBOI U Oyayuieil npogeccuoHaIbHOM
NPOU3BOJCTBEHH |[IIPOM3BO/ICTBEHHOM AesITeJIbHOCTH)
0ii 1esITeJIbHOCTH |1eATeJILHOCTH YeJI0BeKa C
yejJoBeKa NO3UINH DKOJOTrHYeCcKOM
0e30macHOCTH
Xumus B ObiTy 1 |OuenuBats nocneactsus  [Keiic (¢ yuetom Oyaymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodeccuoHaTbHON OK 02
W IeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM JESATETLHOCTH ) OK 04
YeJ0BeKa JIeATEIILHOCTH YelloBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB: OK 07
MO3ULIMIA SKOJIOTUYECKON 1. Ilorennenue kIuMara u IK 2.3
Oe3omacHoCTH BBICBOOOK/ICHHE ra30BbIX
THIPATOB CO JIHA OKeaHa.
2. byayuiie Matepuansl st
aBua-, MalINHO- U
npuOOPOCTPOCHHUS.
3. HoBsle maTepuansl ams
COJIHEUHBIX Oatapeil.
4. JlekapcTBa Ha OCHOBE
PacCTUTENBHBIX IIPENapaToB.
9. [Pa3men 9. HNuTepnperupoBaTh 3amuTa yueoHo-
HccnenoBanue u |XUMHYeCKHE NPOLECCHl M [MCCIEI0BATEIBCKOI0 IPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocepe (c yuerom Oynyueit
aHaIu3 00bEKTOB npo¢ecCHOHATbHOM
onocdepnbi AesiITeJIbHOCTH)

9.1. |OcHoBBI Beimonuate nonseiif mukn | 1. JlaboparopHast paborta OK 01
nabopaTopHOi JKCIIEPUMEHTAIBHOIO «OcHOBBI Ta0OpaTOpHOU IIK 1.3
IIPaKTUKU B UCCJIEIOBAHMUS C IIPAKTUKUY. IIK 2.3
npodecCHOHATIbH  |COOIIOCHUEM TTPaBUII 2. TunoBsle pacueTsl MO
BIX JIaOopaTopusX |0e30macHOro oOpalleHusi C |TeMaTUKe HKCIIEPUMEHTA.

BENIECTBAMH U 3. 3a/1aun Ha BBIYUCIICHUE
71a00paTOPHBIM CpEIHEero 3HaYeHHsI
00opyoBaHUEM AKCTIEPUMEHTAIIbHBIX TAHHBIX,
MOTPEIIHOCTH.
4. IlpencraBneHue pe3ynbTaToB
SKCIEPUMEHTA B Pa3IMUHON
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Moayas / Paznen
/ Tema

Pe3ysabTar 00y4yeHus

OueHoYHbIE MePOTIPUSTHS

OK

¢dopme (Tabauua, rpadux,
OTYeT, IOKJIa]], IPE3CHTALIHS).

9.2

XuMHUYIeCKHi
aHaJIu3 Mpo0 BOJbI

HccnenoBaTh XUMHYECKUN
cocTaB Ipo0 BOABI

1. Tect «CBolicTBa M COCTaB
BOJIbI».

2. 3amanne « XMMHUYECKHUH
COCTaB BOJIBI, THIT BOJIBI U
CIocoObI €€ MPUMEHEHHUs» (C
WCITOJIb30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OPHEHTUPOBAHHEIC
TEOPETUUECKHE 3aJaHusI Ha
COCTaB BOJIBI U CITOCOOBI
BBIPAXCHHS KOHIICHTPAIMHA U
nepecyeT KOHIEHTpaui (¢
UCTIOJT30BaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa Ha
BBIOOD:

— OuncTKa BOJBI OT
3arpsI3HEHU M.

OK 01
OK 02
OK 07

IIK 2.3

9.3

XUMHUYIeCcKHit
KOHTPOJIb
KadecTBa
MIPOAYKTOB
IMTUTaHUS

HccnenoBath XUMHUYECKUNA
COCTaB HpOILYKTOB IIUTAaHUA

1. Tect «Opranuueckue u
HEOpPTaHUYECKHE BEIIECTBa,
BXOJISIIIIME B COCTAB MPOIYKTOB
TTUTAHUSD.

2. IIpakTHKO-OpUEHTHPOBAHHBIE
3a/laHus TI0 KyJIHHAPHOM
TEeMaTHKe.

3. JlJabopaTtopHnas pabota

— UccnenoBanue npoayKToB
MIUTaHUS Ha HATWYHE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJM4YUe YIIeBOIOB
(kpaxma, TIII0OKO03a, caxapo3a).

OK 01

OK 02

OK 07
IIK 2.3
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Mopnyas / Pa3nen

Ne Pe3ysabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

9. 4 | Xumuyeckuit UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |[OK 01
aHaju3 npoo COCTaB IPOO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
TTOYBBI OPTraHUYECKUX yIOOPCHUIN. OK 07

2. 3anague «B3auMocBA3b [IK 2.3
coCTaBa MOYBBI, TUII IOYBHI U €€
Ha3HAUYCHUS.

3. JIaboparopHas pabota

— Onpenenenue pH BoaHOM

BBITSDKKH TIOYBBI, €€

KHUCJIOTHOCTH U MIEJTOYHOCTH.

9.5 |UccnenoBanmue HccnenoBath XuMUYeCKUil | Y4eOHO-HCCIETOBATENBCKUI OK 01
00BEKTOB coctaB 00bEKTOB OHOC(heps! [IPOEKT B 00JIaCTH OK 02
ouocdepsl Ha [PUMEPE MPOITYKTOB UCCIIEJIOBaHMS OOBbEKTOB OK 04

MUTaHUS, BOJIbI U TTOYBBI ouochepsl. OK 07
Bo3MoskHbBIE TEMBI IPOEKTOB: I1K2.3

1. UccnenoBanue cocraBa
MUHEpaIbHOU BOJIBI U
PEKOMEHIallUHU T10 €€
HCII0JIb30BaHHIO.

2. UccnenoBanue
pa3pyuIaronero 1eicTBus
MIPUPOTHON BOJIBI HA
CTPOUTENbHBIE MaTepPHAIIbI.

3. CocTaBieHue mpoeKTa
[IBETHUKA/Oropo/ia/cana B
3aBHCHMOCTH OT COCTaBa
MPOaHATN3UPOBAHHBIX TTOYB.
4. CocTaBieHue
cOamaHCUpPOBAHHOTO MEHIO Ha
JIeHb (HECINI0) B 3aBUCHMOCTH
OT COJIeP KaHUS XUMHYECKHUX
MaKpoO U MUKPOIJIEMEHTOB B
MPOyKTaX MUTAHUS.

5. UccaemoBadue KauecTBa
HUTHEBOI BOEL.

6. Uccnenoanue mpod
BOJIOIIPOBOHOM BOJIBI HA
MpeaIMeT yCTpaHEeHHsI
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO3SMCTBEHHOU
JEeITEIIbHOCTH.
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