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Hacrosimas pabouas mporpamma pa3paboTaHa Ha OCHOBE:

— OenepanbHplii 3ak0H 0T 29 nekabps 2012 r. Ne273-d3 «O6 obOpa3oBaHuU B
Poccuiickoit @enepanumny;

— [Ipuka3 Munnpocsemenust Poccun ot 09 nekabps 2016 r. Ne 1565 «O6
YTBEPIKEHUH (eiepaibHOr0 rocyIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHaapTa CPEeIHEro
npodeccuoHanbHOTO oOpa3zoBanuss mno crneunanbHoctd  43.02.15 TloBapckoe w
KOHAUTEPCKOE JETO.

— IIpuka3z MunucrepctBa mnpocBelienus: Poccuiickoir Penepanuu ot 24 aBrycra
2022 roma N 762 (¢ m3amenenusmu Ha 20 gexadbps 2022 roma) O6 yrBepxkaennu [lopsiaka
OpraHu3aluy U OCYIIECTBIICHUS 00pa30BaTeNIbHON JEATEILHOCTH MO 00pa30oBaTelbHBIM
porpaMMam cpeHero npoheccuoHanIbHOro 00pa3oBanus'";

— [Ipukaza MwunoOpnayku Poccum ot 17.05.2012 Ne413 "OO6 yTBepKIaeHUU
dbenepasbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEIHEro OOIIEro
obpazoBaHus";

— [Ipukaza MununcrepcrBa npocsemienuss Poccniickont ®enepannn ot 12 aBrycra
2022 r© Ne 732 "O BHeceHMH W3MEHEHUN B QeaepanbHbli TOCYJapCTBEHHBIN
o0Opa3oBaTeNbHBIA CTAaHAAPT CPEIHEro 001Iero 00pa3oBaHus, YTBEPKICHHBI MPHKA30M
MunuctepcrBa oopazoBanust Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r Ne413";

— [Tpukaza MunuctepcTBa npocseiienus: Poccuiickoit @enepanun ot 18 mas 2023 r
Ne371 "O6 yrBepxknennn (enepanbHOil 00pa3oBaTEIbHON MPOrpaMMBbl CPEHEr0 00IIEero
obpazoBaHus'";

— [Ipukaza MunuctepctBa npocsenieHusi Poccuiickoii @enepannu ot 22 mapta 2021
r Ne 115 "O6 yrBepxknenuu Ilopsaka opraHuzanuy U OCyIIECTBIEHUs 00pa3oBaTeIbHON
JESITENIBHOCTU TI0 OCHOBHBIM 00111e00pa3oBaTeIbHBIM MPOrpaMMaM - 00pa3oBaTeIbHBIM
porpaMMamM HadajbHOT'O 0OIIET0, OCHOBHOT'O OOIIETro U CPEAHEro 00111ero 00pa3oBaHus;
— [Tucbma Munnpocemenuss Poccun ot 14.06.2024 Ne05-1971 "O nanpaBieHun
pekomenmanuii" (Bmecte ¢ "PekomeHmamusMu MO peaqu3alMi  CPEIHEro O0OIIero
oOpa3zoBaHusi B TMpefieslax OCBOEHHA O0pa30BaTENbHOM MPOrpaMMbl  CPETHETO
npodeccuoHaIbHOTO 00pa3oBaHus'";

— MunucrtepctBo nipocBenienus Poccuiickoit deneparuu ot 20 uronst 2020 r. N 05-
772 O HampaBlIeHUU WHCTPYKTHUBHO-METOAMYECKOoro mmuchMa «O0 yTBEpKIECHUU
Konuenmuu  npenonaBaHuss  00mIe0oOpa3oBaTENbHBIX  AUCHUIUIMH € Y4ETOM
npodeccuoHanbHON HanpaBiaeHHocTH nporpamMm CIIO, peann3yembix Ha 0a3e OCHOBHOIO
o011iero oOpa3zoBaHusY;

- [Tpuka3 Munuctepcta npocsemieHusi PO ot 21 centadps 2022 r.Ne 858 « O06
yTBEpKIeHUE (heepaTbHOTO NepeuHs Y4eOHUKOB, TOMYIIEHHBIX K MCTOIB30BAHUIO TPU
peanu3ani UMEIOIINX TOCYAapCTBEHHYIO aKKpeIUTaIlMi0 00pa3oBaTebHBIX MPOTPAMM
Ha4yaJbHOTO  OOIIEro, OCHOBHOTO  OOmIero, cpeaHero oOmero  oOpa3oBaHUs
OpraHu3alUsIMH, OCYIIECTBISIIOIIMMUA 00pa30BaTEIbHYIO ACSITEIHHOCTh U YCTAHOBJICHUS
MPEACIBHOTO CPOKa HCIOJIB30BAaHUS HUCKIIOUEHHBIX yU4€OHUKOBY» ( C HM3MEHEHUSIMH U
nonoHeHusiMu Ne 347 ot 21 mas 2024 r.)

— [Tucemo MunucTepcTBo npocBelienus Poccuiickoit penepanun ot 14 urons 2024
r. Ne05 — 1971 « O HampaBieHuUu pexkoMmMeHAaIui» ( BMecTe ¢ « PexomenmamusMu 1o
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peanu3anuy CpeaHero oomero oOpa3oBaHUS B MpeJesiax OCBOCHHS 00pa3oBaTeNbHOU
POrpaMMBbI CpeTHEro MpodeccuoHaIbHOT0 00pa30BaHUM )

- VYcraBa 'AIIOY CO «lomunpoduneneiii Texuukym uM. O.B.Tepémkuna» Ne
788-IIIT 09.11.2016r;

- [Tonoxenust 06 ounom otaeneHuu 'AIIOY CO «IIT um. O.B.Tepémkunay;

— [Tonoxxenust o camocrositenbHoi padote [TAIIOY CO «IIT um. O.B.Tepémkunay;
— [lonoxkeHust MO IUIAHUPOBAHUIO, OPraHU3allMd U IMPOBENECHUIO JTAOOPATOPHBIX,
npaktuueckux pabot AIIOY CO «IIT um. O.B.Tepémikunay;

- [TonmoxeHUst O TEKyIleM KOHTpOJIE M IPOMEXKYTOUYHOW aTTeCTalH CTYJEHTOB
['ATIOY CO «IIT um. O.B.Tepémkunay;

Opranumzanus-pazpadotuuk: [AIIOY CO «Iloaunpodunbaeiii TexHuKyMm uMm. O.B.
Tepemkuna»

Pa3pabotuuk:

Tokanosa H.B.. npenoaaBaresnb BeICIIEN KB. KATETOPUHU
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM IIPOTPAMMBI YYEBHOM
TACIATITAHBI

1.1. Ob6aacTh npuMeHeHus padoyeil MporpamMmbl

PaGouass mporpamMmma y4eOHOM  JUCHUIUIMHBI «XHUMHS»  SBISETCS  YacCThIO
0011e00pa30BaTENBHOIO IMKIa 00pa3oBaTeIbHON mporpamMmel B cootBeTcTBUM ¢ PI'OC
CIIO nmo CIIO mno ykpynHenno# rpynme 43.00.00 Cepsuc u typusm no OIIOIT CITIO
IICC3 43.02.15 IloBapckoe W KOHIMUTEPCKOE JAEI0, YTBEPKIAEHHOTO MPUKA30M
MunoOpnayku Poccun ot 09.12.2016 Ne 1565 «OO6 yrBepxkaeHun @DenepaibHOIO
rOCYJJapCTBEHHOTO  00pa30BaTEIBLHOTO CTaHAApTa CpPEIHEro MpPo(ecCHOHAIBHOTO
obpazoBanuss 1o crnennanbHocTH 43.02.15 TloBapckoe W KOHIUTEPCKOE €0
(3apeructpupoBano B Muntocte Poccuu 20.12.2016 No44828)

1.2. MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOH  MpodecCHOHAIBLHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI: BXOJHUT B 00111€00pa30BaTEIbHBIN ITUKII

TpynoeMKkocTh TUCHUIUIAHBI «XUMUsD cocTaBisieT 144 yaca, u3 kotopbix 103 vaca
— 0azoBeiii Monyns (7 pasmenoB) u 33 uaca — TPUKIAIHON Monaynb (2 pasjaena),
BKJIIOYAIOIIUN MPAKTHUKO-OPUEHTHUPOBAHHOE COJIEpP)KaHME, YCHIIMBAIOLIEE MPOQUIbHYIO
COCTABIIAOIIYIO ITO KOHKPETHOM MPO(hecCUu Ui CIeluaTbHOCTH.

[Iporpamma peanusyerca B 1 u 2 cemectpax 1 xypca.

1.3. llesin ¥ iIaHUpyeMble pPe3yJbTAThl OCBOCHUS TUCHMILIHMHBI
Lenu 1 327244 AUCHUNTIHHBI:

@opMUPOBAHHE y CTYAECHTOB XMMHUYECKON COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPa KAaK OCHOBBI IIPUHSTUSA PELICHUM B XU3HEHHBIX U IPOU3BOJICTBEHHBIX
CUTYallMsIX, OTBETCTBEHHOT'O TOBEJICHUS B MPUPOJIHON CpeJie.

3agaum JTMCHUIIINHDI:

1) chopMHUpOBaTh MOHMMAaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
MPOLECCOB M SIBJICHUN B OKPYXKAIOWIEH Cpeae, LEJIOCTHOM HaydHOM KapTHHBI MHpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHHUS NPOBOAMTH pacyeTbl IO XUMHYECKUM (opmyram Hu
YPAaBHEHUSAM XUMHUYECKUX pPEaKlMil, IUIAHWPOBAaTh W HHTEPIPETUPOBATH PE3YJIbTATHI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMHpPOBAThL HABBIKM IPOBEICHUS XHMHUYCCKHX SKCIEPUMCHTAIBHBIX
UCCJICIOBAHUN C COOJIIOJICHHEM TpaBWil 0Oe30macHOro oOpalieHHsi C BEIECTBAMU U
1abopaTopHBIM 000PYIOBAaHUEM;

4) pa3BUTh YMEHHS aHAIM3UPOBATh, OIICHUBATH, IPOBEPATH HA IOCTOBEPHOCTH
¥ 00001maTh HHPOPMALINIO XUMHUYECKOTO XapaKTepa U3 pa3InyHbIX HCTOUHUKOB;

5) chopmMupoBaTh YMEHHS MPOTHO3UPOBATH MOCIIEICTBHS CBOCH JEATEIbHOCTH
U XUMUYECKUX MPUPOHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKEHUN XMMUYECKOW HAYKU U
TEXHOJIOTUH AJIsl pa3BUTHS COIIMAIILHON U MPOU3BOCTBEHHOM cdep.

3HATH:



1) chopmMupOBaHHOCTH TIPEICTABICHUI O MECTEe XMMHH B COBPEMEHHON HAy4YHOU
KapTUHE MHUpa, TMOHMMAaHHME pOJM XUMHUHU B (POPMHUPOBAHHMU Kpyrosopa u
(GyHKIIMOHAIBHOM TPaMOTHOCTH YeJIOBEeKa JJI PEIICHUs MPAaKTUYECKUX 3aay.

2) chopMUPOBaHHOW COOCTBEHHON TMO3MIIMM [0 OTHOIICHHI0 K XUMHUYECKOU
uH(popMaluu, MoxyyaeMon U3 pa3HbIX HCTOYHUKOB.

YmMmerb:

1) BrageHuWEe OCHOBOIOJATAIOIIMMHA XUMHUUYECKUMU IMOHSATHUSMH, TEOPHUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSAMH, MOJIb30BaHUE XUMHUYECKON TEPMHUHOJIOTHEH
Y CUMBOJIMKOM.
2) BIaJ€HUE OCHOBHBIMM METOJAMH HAyYHOI'O IIO3HAHUS, UCIIOJIb3YEMBIMU B
XUMHH: HaOJIOICHUe, OINHCaHWe, SKCIEePUMEHT, yMeHue o0padaThiBaTh,
OOBSICHATh PE3yIbTaT, ACJIaTh BBIBOJBI, IPUMEHATh METO/bl MO3HAHUS MPHU
pelieHuy 3a1ay.
3) chopMHPOBAHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OIICHKU U MPOBOJIUTH
pacuéThl MO0 XUMHYECKUM (POopMyIiaM U pacuéram.
4) BianeHue TMpaBWIaMH O€30MACHOCTH TIPH HCIOJIb30BAHUU XUMHYECKUX
BEILIECTB.
1.3.1. IInannpyemble pe3yJbTAThI OCBOCHHSI 00111€00pa30BaTEJIbHONH TUCHMILUINHBI B
coorBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:



Kon u | [lnanupyemblie pe3yJbTaThl 0CBOEHHS IUCIAIIINHbBI

HAMMEHOBAaHHNE

popmupyembIx O6mmue JAucuunjanHapHbie

KOMIIEeTeHII NI

OK 01. BsiGupats | B yacTu Tpyi0BOro BOCIIMTAHUSI: - BJAIETh CHUCTEMOM XUMHYECKHMX 3HAaHUW, KOTOpas

CIIOCOOBI
3a71a4

pelIeHus

npogeccuoHaIbHOM

NEATEIIbHOCTH
IIPUMEHUTEIIBHO
pa3IM4YHBIM
KOHTEKCTaM

K

- TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MacTePCTBa,
TPYI0IIO0HE;

- TOTOBHOCTH K AKTUBHOU EeITENbHOCTHA
TEXHOJIOTHYECKOW M  COIMAJIbHOW HANpPaBJICHHOCTH,
CIIOCOOHOCTH WHUIMAPOBATH, MJIAHUPOBATh u

CaMOCTOSATCIIbHO BBITIOJIHATH TAKYIO JCATCIIBHOCTD,

- MHTEpeC K pa3iudHbIM chepaM MNpodecCHOHATBHOM
NEeSITENbHOCTH,

OBananenue YHHBePCAJIbHBIMH
NM03HABATEJIbHBIMHU J€CTBUSIMH:

Y4eOHBbIMH

a) 0a3oBble JIOTHYECKHeE AeiiCTBUA:

- CaMOCTOATENbHO (HOPMYIUPOBATH M AKTYaJIU3UPOBAThH
npobiemMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBAaTh  CYIIECTBEHHBIH  MPU3HAK MK
OCHOBaHMS  JUIA  CpaBHCHUS, KIaCCHPUKAIMK U
0000IICHMS;

- OIpCACATh LEIN ACATCIBHOCTH, 3a1laBaTh IMapaMETpPhbI
N KPpUTCPHUU UX JOCTUIKCHUA,

-  BBIABJIITH 3aKOHOMCPHOCTH HW  IIPOTHUBOPCUYUA B
paccMaTpuBaACMBbIX ABJICHUAX;

BKJIFOYAET: OCHOBOIOJIATAIOIINE TOHATUSA (XUMHUYECKUU
AJIIEMEHT, aToM, 3JIEKTPOHHAss 00ojoYka aToma, s-, p-, d-
AJIEKTPOHHBIE ~ OpOMTATM  aTOMOB, HWOH,  MOJIEKYyJa,
BaJICHTHOCTb, ANEKTPOOTPHUIIATETHLHOCTD, CTETEHb
OKHUCJICHUSI, XUMUYECKasi CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBIA O0BEM, YIJIEPOAHBIM CKeNeT, (PyHKIMOHATbHAS
rpyIIa, pajauKan, U30MEpHUs, U30MEpbl, TOMOJIOTMYECKUN
psn, TOMOJIOTH, YIIE€BOIOPOIBL, KHCIIOPO/- u
a30TcoJepKallie COEIUHEHUsS, OWOJIOTMYECKH aKTHBHbBIE
BelecTBa (YIJIEBObI, KHUPHI, OCIKH), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCAMHEHUS,
KpUCTAJUIMYECKas peIlIeTKa, TUIbl XUMUYECKUX peakuui
(OKHCTUTENHHO-BOCCTAHOBUTEIBHBIE, IK30- u
AHAOTEPMHUUECKUE, PEaKIMM HOHHOTO0 OOMEHa), PacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS
JUCCOLIMALINS, OKHCIMTENIh, BOCCTAaHOBHUTENb, CKOPOCTh
XUMHUYECKON PeaKIMU, XUMUYECKOE PABHOBECHUE), TCOPUH U
3aKOHBI (TEOPUST XUMUUYECKOTO CTPOCHUsI OpPraHUYECKHUX
BemectB A.M. bBytiepoBa, Teopusi 3JIEKTPOJUTHUYECKOU
aucconnanuu, nepuonnueckuii 3akoH .M. Menneneesa,
3aKOH COXpaHEeHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMUH, (HaKTOJOTUYCCKUE CBEIICHUS
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- BHOCHUTb KOPPEKTHUBBI B JIEITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB IICJISIM, OILICHUBATh PUCKH
MOCJICACTBUN NESITCIbHOCTH;

- pasBuBaTb KpPCAaTUBHOC MBINUJICHUC TIPpU PCIICHUHA
KHU3HCHHBIX Hp06JICM

0) 0a3oBbIe HCCIeA0BaTeIbCKHE IelCTBUSA:

- BJIAJETh HaBBIKAMHU Yy4e€OHO-HCCIIEAOBATEIbCKON U

NPOCKTHOW  JEATCILHOCTH, HAaBBIKAMH  pa3peIIeHUs
mpoOem;

- BBIABJIATH  NPUYHMHHO-CJICICTBEHHBIC  CBS3M W
aKTyaJIM3UpOBaTh 3aj7ady, BBIBUTATH THIIOTE3Y €€

pelieHusl, HaXOIAUTh AapTryMEHTHI IS JOKa3aTelIbCTBA
CBOMX YTBEPXKIIEHUH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

- AHAJIM3HUPOBATH IMOJYUYCHHBIC B XOAC PCHICHHUA 3adadu
PE3YyIbTAaThl, KPUTUICCKU OLCHUBATHL UX NOCTOBCPHOCTD,
IMPOTrHO3UPOBATH U3BMCHCHHUC B HOBBIX YCJIOBUAX,

- YMCTb IICPCHOCHUTL 3HAHHA B IIO3HABATCIBHYIO U
MPAaKTUYICCKYIO obnacTh KHU3HEACATCIIBHOCTH,

- YMETh UHTETPHPOBATHh 3HAHMS U3 Pa3HBIX MPEIMETHBIX
obOnacreii;

- BBIBUTAaTh HOBBIC WJICH, NpeUlaraTb OPUTHHAIBHBIC
MOJIXOJIbI M PEIICHHUS,

- CIIOCOOHOCTh MX HCHOJIL30BAHHUS B MO3HABATEIHHOU U
COLMAIBbHOW ITPAKTUKE

O CBONMCTBax, COCTaBe, IIOJy4eHUH U 0OE€30IaCHOM
MCII0JIB30BAHUH BaYKHEMIINX HEOpPraHMYECKUX U
OPraHMYECKHX BEIIECTB B OBITY M  NPAKTHYECKOU

JACATCIIPHOCTHU YCIIOBCKA,

- YMCTb BBIABJIATH XAPAKTCPHBLIC IIPHU3HAKKU W B3aUMOCBA3b
HN3YYCHHBIX HOHHTHfI, IMPUMCHATDH COOTBCTCTBYIOIIINC
IIOHATHUA IIpu OIIMCaHNN CTPOCHUA 151 CBOMCTB
HCOPIraHUYCCKUX nu OpraHn4cCKuX  BCHICCTB 151 Hnx
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3h XUMUUCCKUX 3HAHUU

C IIOHATHUAMHAU u IIpCaAcCTaBJICHUAMN APpYyrux
CCTCCTBCHHOHAYYHBIX IMPEAMCTOB,
-  YMCTb HCIIOJIB30BATb HAMMCHOBAHHA  XHMHUYCCKHX

COCIMHEHUN MEXKIYHAPOJHOIO COK3a TEOPETUYECKON U
MPUKJIAJHON XUMUU U TPUBHUAIbHBIC Ha3BAHUS BAKHEUIINUX
BEUIECTB  (TWUJIEH,  AalleTWJIeH, TJUIEpUH,  (eHo,
dbopmanbaerul, yKCycHash KUCJIOTa, TJIMIHWH, YrapHbIA ras,
YIJIEKUCHIBIA Ta3, aMMHUAK, TalleHas W3BECThb, HETalleHas
U3BECTh, MMUTHEBAS COJIa U JIPYTUX), COCTABIATH (HOPMYJIbI
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB, YpPABHECHUS

XUMUYECKUX  pEeaKUuu, OOBSICHATD ux CMBICJI,
MOATBEPXKIATh  XapaKTEpHbIE  XMMHYECKHME  CBOMCTBA
BEIIECTB  COOTBETCTBYIOIIMMHM  OJKCIEPUMEHTaMH U

3aIUCSIMUA YPABHEHUM XUMHUUYECKUX PEAKLUH;

- YMEThb YCTaHAaBIMBaTh MPUHAIJIC)KHOCTh H3YUYECHHBIX
HEOPraHUYECKUX 151 OpraHNYeCKHUX BEILIECTB K
ONpEACNICHHbBIM  KJaccaM W  TIpylnaM  COEIUHECHUH,
XapakTepu30BaTh HMX COCTaB W BaXXHEMIIME CBOMCTBA;
ONpeNeNsiTh BHUABl XUMHUYECKUX CBsI3eld (KOBaJEHTHas,
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HOHHAas, MeTajandecKas, BOJIOpOAHAs), THUIIBI
KPUCTAJUTMYECKUX PEIIeTOK BEHIECTB; KJIAacCH(PHUIIUPOBATH
XUMHYECKHE PEAKIINY;

- copMupoBaTh TMpEACTaBICHUA: O MaTEepPUATBLHOM
€AUHCTBE MHpA, 3aKOHOMEPHOCTSAX U I03HAaBA€MOCTHU
SBJIEHUW TPUPOJIBI; O MECTE U 3HAYECHHH XUMHUH B CHCTEME
€CTECTBEHHBIX HAYK U €€ POJIU B 00eCIIeYeHUH YCTOMUHNBOTO
pa3BUTHUS  4YEJIOBEUECTBA: B pEIIGHUH  MpoliemM
AKOJIOTUYECKOM, AHEPreTUYECKON 151 MUILIEBOMN
0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUHU HOBBIX
MaTepuaIoB, HOBBIX MCTOYHUKOB IHEPTrUU, B O0OECIICUECHUHU
paIMOHATIFHOTO TPUPOIOMNOIBL30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUsSI U OOIIEH KyJIbTyphl YellOBEKa, a TakKke
AKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U NIPUPOJHOU CpeLE;

- BJIAQAECTh CHUCTEMOM XUMHUYECKHUX 3HAHUW, KOTOpasd
BKJIFOYAET: OCHOBOIIOJIATalOINe MOHATUA (JIOMOJIHUTEIBHO
K CHUCTeME TMOHSATUH 0a30BOro ypoBHS) - H30TOIIbI,
OCHOBHO€ ¥  BO30YXJEHHOE  COCTOSIHME  aToMa,
ruOpuan3aIusl aTOMHBIX opOuTaned, xumudeckas cBsizb ("
G " u "", xpaTHbIE CBSI3U), MOJISIpHAs KOHIICHTpAIIUs,
CTpyKTypHass  ¢opmya, HU30Mepus (cTpykTypHasi,
reoMeTpuueckas (LUc-TpaHC-U30MEepHs ), TUIIbl XUMUYECKHUX
peakuuii  (TroMO- ©  TEeTepOreHHble, OOpaTUMble U
HeoOpaTUMbIE), pacTBOpPbl  (MCTHHHBIE, JMCIEPCHBIE
CUCTEMBI), KPHUCTAJUIOTHAPATHI, CTENEHb TUCCOIMAIINH,
AIIEKTPOJIN3, KPEKUHT, PUPOPMHUHT), TEOPUU U 3aKOHHI,
3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B
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OCHOBE TOHHUMAHHUS TPUUYUHHOCTM W  CHUCTEMHOCTHU
XUMUYECKHX SIBICHUM, COBPEMEHHBIE TIPEJICTABICHHUSI O
CTPOCHHMM BEIIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U
HaJIMOJICKYJISIPHOM YPOBHSIX; IIPEICTABICHUS O MEXaHU3MaX
XUMHYECKHUX peakIui, TEPMOJIMHAMHUYECKHUX u
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX TNPOTEKaHUs, o
XUMHUYECKOM  PaBHOBECHH,  JIUCIIEPCHBIX  CHCTEMax,
(dakToorMUeCKue CBEACHUS O CBOMCTBax, COCTaBe,
MOJIydeHUH M O€30MacHOM HCIOJIb30BAaHUU BaKHEHIITUX
HEOPraHMYECKUX W OpPraHWYECKHX BEIIECTB B OBITY U
MPaKTUYECKON MESITENIHbHOCTH 4YeNOBEKa; OOIIMX HayYHBIX
MPUHITAIIAX XHUMHUYECKOTO IPOM3BOJICTBA (HA TMpUMeEpe
MPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa,
nepepaboTKu HePTH);

- YMETh TIPOBOAMTH PACUYEThl IO XUMUYECKUM (hopmyam U
YpaBHEHUSM XHMHUYECKHX pEAaKIHHA C WCTOIb30BAHUEM
bu3nueckux BeIMYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTepU3YIOLIIX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACYETHl IO HAXOXKICHHUIO
XUMHYECKON (hOpMYJIbI BEIIECTBA; pacueThl Macchl (00bema,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO M3
MCXO/IHBIX BEILIECTB JIaHO B BUJE PACTBOpA C OMPEACICHHON
MaccoBOM [0Jieil PacTBOPEHHOTO BEIECTBA WM JAHO B
u30bITKE (MMEeT TPHUMECH); pacyeTbl MAaCCOBOW WIH
O0BEMHOI JO0JM BBIXOJA TPOJIYKTA PEAKIMH; PACUEThI
TermmoBoro dddekra peakuuif, OOBEMHBIX OTHOIICHUM
ra3os;

- YMCTb BBIABIISITH XaPAKTCPHBIC IMPU3HAKU W B3aMMOCBA3b
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U3YYCHHBIX [OHATUH, NPUMEHATb COOTBETCTBYIOIIHE
NOHATUS  NpU  ONHMCAHMM  CTPOEHUS U CBOWCTB
HEOPraHMYECKUX M  OPraHMYECKUX BEIIECTB M  HX
IPEBPALLEHUN; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUI
C MOHATHAMH U NPEICTABICHUAMH APYTUX NPEAMETOB IS
0osiee OCO3HAHHOTO MOHMMAHUS U OOBSICHEHMSI CYLUIHOCTHU
MaTEPHAIBHOTO €AVMHCTBA MHUPA; UCIOIb30BAaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS ISl OOBSICHEHHSI U NMPOTHO3UPOBAHUS
SABJICHUH, UMEIOINX €CTECTBEHHOHAYYHYIO IIPUPOAY;

- yYMETh HCIOJIb30BaThb HAMMEHOBAHMS XHMHUYECKHUX
COCAMHECHUN MEKIYHAPOJHOIO COK3a TEOPETUYECKON U
NPUKIAJHON XUMHUM W TpPUBHAJIbHBIE HA3BAHMs BELIECTB,
OTHOCSIIIMXCS K HM3Y4YEHHBIM KJaccaM OpraHMYECKHX U
HEOPraHMYECKUX COEAMHEHHI; UCIOJIb30BATh XUMHUUYECKYIO
CHUMBOJIMKY JUISI COCTaBJIeHUS (OpMYyJT HEOPraHUYECKHUX
BELIECTB, MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (OpPMYJIT OpPraHUYEeCKHUX
BELIECTB; COCTAaBJISITh YPABHEHMsI XMMHMUECKMX pEaKkLUd U
pacKpbIBaTh ux CYILIIHOCTb: OKHUCJIMTENbHO-
BOCCTAHOBMUTEJBHBIX PEAKLUUN IOCPEICTBOM COCTaBIECHUS
AJIEKTPOHHOTO OanaHca 3THX peaklHil; peakuuid MOHHOIO
OoOMEHa IyTeM COCTAaBJICHHS WX TOJHBIX M COKPAIEHHBIX
VOHHBIX YPaBHEHMH; peakuudl TUAPOIN3a, Ppeakuuin

KOMILIEKCOOOpa30BaHUs (Ha npumepe
TUAPOKCOKOMIUIEKCOB IIMHKA U aJIOMUHUS); TOJITBEPKIATh
XapaKTepHbIC XUMUYECKHE CBOMCTBa BCIIIECTB

COOTBETCTBYIOIIMMHU  DJKCIIEPUMEHTAMU W 3alUCIMU
YPAaBHEHUH XUMHUUYECKUX PEAKLUM;
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- yMeTb  KiIaccU(PUUMPOBAaTH  HEOPraHUYECKHE U
OpraHMYECKHE BEIIECTBA M  XUMHUYECKHME  PEaKIHH,
CaMOCTOSITEJIBHO BBIOMpPATh OCHOBAHWUS M KPUTEPUM IS
KJacCU(UKALMM ~ M3Y4YaeMbIX XHMHUYECKHX OOBEKTOB;
XapaKTepU30BaTh COCTAB U BaKHEHIIIME CBOMCTBA BEUIECTB,
NPUHAISKAMX K OMNPENECICHHBIM KjlaccaM M TpyIIaM
COEIMHEHUHN (IIPOCThIE BEIIECTBA, OKCUIBI, THUIPOKCHUJBI,
COJIU; YTJIIEBOJOPOJBI, MPOCTbIE PUPHI, COUPTHI, (HEHOJIBI,
QJIbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHUCIIOTBI, CJOYKHBIE
3(UPBI, KUPBI, YTIEBOIbI, AMUHBI, AMUHOKHUCIIOTHI, OEJIKN);
IPUMEHITh 3HAHMSI O COCTaBE M CBOMCTBAX BEIIECTB IS
DKCIIEPUMEHTAIIBHON TPOBEPKU THUIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NPOTEKaHUs XHMHYECKUX pPEaKkuuil u
MPOrHO3UPOBAHHUS BO3MOXHOCTEN UX OCYILIECTBIICHUS;

- YMETh NOATBEPK/IaTh HA KOHKPETHBIX TPUMEPaX XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpPraHUYECKUX
COEIMHEHUI OT KPAaTHOCTU U THIA KOBaJeHTHOH cBs3u ('O
" u ""), B3aMMHOr0 BJMSHUS aTOMOB W TPyHIl aTOMOB B
MOJIEKyJlaX; a TakkKe OT OCOOCHHOCTEeH peanu3anuu
Pa3IMYHBIX MEXaHU3MOB MIPOTEKAHUSI PEaKIU;

- YMETh XapaKTepU30BaTh FJIEKTPOHHOE CTPOECHHUE aTOMOB (B
OCHOBHOM H© BO30YXXJIEHHOM COCTOSHUHM) U HOHOB
XUMUYECKUX 3JeMeHTOB | - 4 mepuonoB llepuonuueckoii
cuctemsbl JI.M1. MeHieneeBa u ux BaJICHTHBIE BO3MOXKHOCTH,
ucnons3ys noustus "s", "p", "d-anexTponnsie" opOutanm,
DHEPTreTHUYECKUE YPOBHH; OOBACHITH 3aKOHOMEPHOCTHU
W3MEHEHHS CBOWCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX

VMU COEUHEHUN 10 IEPUOIaM U IPYIIIaM;
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OK 02

Hcnonws3oBats
COBPEMEHHBIE
CpeicTBa  IOMCKa,
aHaJM3a U
MHTEpIpeTaIiu
uH(popMaLuU "
MH(OPMALIMOHHBIE
TEXHOJIOTUU IS
BBINIOJIHEHUST 3aja4
po¢ecCHOHAIBHOM
JeSITEIIbHOCTH

B o0sacTu neHHocTH HAY4YHOT'O IO3HAHUSA:

- copMUPOBAHHOCTH MUPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM W OOIIECTBEHHOW MPAaKTHKH, OCHOBAaHHOTO Ha
JMasiore KyJibTyp, CIIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO
MECTa B OJUKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAaHUE SI3BIKOBOM W  YHMTATEIbCKOMN
KyJbTYpbl KaK CpEICTBAa B3aWMMOJACHCTBUS  MEXIY
JIOIbMU U TO3HAHUS MUPA;

- OCO3HaHME IIEHHOCTH HAy4yHOM  JI€ATEIBbHOCTH,
TOTOBHOCTb OCYILECTBIISTh POEKTHYIO u
UCCJIEIOBATENIbCKYIO JIESITEIbHOCTh MHJMBUIYAJIbHO U B
rpynme;

OBinanenue YHHBEPCAJIbHBIMH
NO3HABATE/IbHBIMH 1eHICTBUAMMU:

Y4eOHbIMH

B) padoTa ¢ uH(popManmei:

- BJAJETh HAaBBIKAMU TIOJIy4€HUS HWHGPOpMAIUN U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYILECTBJIATh IIOMCK, aHaJIW3, CHUCTEMATU3ALUI0 U
MHTEPIpETANI0 HHQOPMALIMK Pa3InYHbIX BUIOB U HOpM
IIPEACTABICHUS;

- co3JaBaTh TEKCTHl B PA3IMYHBIX (hopMarax C y4eToMm
Ha3HAUYCHUS WHPOpPMAIMM W IICJIEBOM  ayJAUTOpHH,
BBIOMpass ONTUMaJbHYIO (OPMYy TMPEACTaBICHUA U
BU3YaIIN3allNY;

- yMeTh IUIAHUPOBATb U  BBINOJHATh XHUMHUYECKHI
AKCIIEPUMEHT (MIPEBpalEHUs OPTraHUYECKUX BEIIECTB IMPHU
HarpeBaHUU, MOJIyYEHUE FTUJIEHA U U3YYEHUE €r0 CBOMCTB,
KaueCTBEHHBIE PEAKIIMH HA AJIbJIETUbL, KpAXMaJl, YKCYCHYIO
KHCIIOTY; J€HAaTypalus OEIKOB MPU HArpeBaHUU, I[BETHbHIC
peakiuu OeJKOB; MPOBOJUTH PEaKIMM HMOHHOTO OOMEHa,
OTpEeNENsATh Cpeay BOJHBIX PACTBOPOB, KAYECTBEHHBIC
peakiuu Ha cynbdar-, kKapOOHAT- W XJIOPHUJ-aHUOHBI, Ha
KaTHOH aMMOHUS; pellaTh SKCIEPUMEHTAIbHbIE 3a/1aud 1O
temam "Metamiel" u "Hemetamnel") B COOTBETCTBUH C
MpaBWIaMH TEXHUKH OE30MaCHOCTH TpH OOpallleHuu ¢
BELECTBAMU u 1ab0paToOpHBIM 000pyI0BaHHEM;
MPEACTABIATh PE3yNbTaThl XUMUUYECKOIO0 SKCIEPUMEHTA B
dbopme 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIIUHA W
(dbopMynupoBaTh BHIBOJII HA OCHOBE ITUX PE3YJIHTATOB;

- YMeTh aHAJIM3MPOBATh XHWMHUYECKYI0 HH(POPMALHUIO,
MOJIy4aeMyIO0 M3 pPa3HbIX MCTOYHHKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb UHTEpHET U ApyrHe);

- BJAJETh OCHOBHBIMH METOJAaMU HAy4YHOTO TIO3HAHUS
BEIIECTB M  XUMHUYECKHX  sBJICHHH  (HaOJI0/ICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHUPOBAHHUE);

- YMETh IPOBOAUTH PACUYEThl IO XUMUYECKUM (hopmyiam U
YPABHEHUSM XUMHUYECKUX PpEAKUUNA C MCIOJIb30BAHUEM
¢u3NYeCKNX BEIMYMH, XapaKTEPU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; MHCIIOIb30BATh
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- OLICHUBAaThb AOCTOBCPHOCTD, JCTUTUMHOCTD
I/IH(bOpMaI_II/II/I, €€ COOTBCTCTBUC IIPABOBBIM M MOPAJIbHO-
9TUYCCKHUM HOPMaM;

- WUCTONB30BaTh  CpeACTBA  WH(MOPMAIMOHHBIX |
KOMMYHHKAITHOHHBIX TEXHOJIOT U B peIIeHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX
3aJad ¢ COONIOZICHHMEM TpeOOBaHUN  3PrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TMTHEHBI, PECypcocOepekeHHs,
MIPABOBBIX W ITHUYECKHX HOPM, HOPM HH(POPMAITMOHHOU
0€30I1aCHOCTH;

- BJIAJETh HAaBBIKAMHM PACIIO3HABAHWS W  3aIUTHI
uHpopmanuu, “H(pOpMaIIMOHHON 0e30macHOCTH
JMYHOCTH;

CUCTCMHBIC XUMHWYCCKUC 3HAHWA IS TPUHATUSA peH_IeHI/Iﬁ B
KOHKPCTHBIX  JKHM3HCHHBIX CUTyaluigax, CBA3aHHBIX C
BCIICCTBAMHU U UX ITPUMCHCHHUCM,

- YMCTb CaMOCTOATCIBHO IUIAHUPOBATH U TIPOBOJUTH

XUMHYECKUMN OKCIICPUMCHT (nonyquI/Ie U H3YUCHHC
CBOMCTB HCOPraHMYCCKUX W OPraHu4CCKUX BCIICCTB,
Ka4CCTBCHHBIC pPCaKInu YIJI€BOOOPOJ0B Pa3JIMIHBIX

KJIACCOB N KHCJIOPOACOACPKAINNX OPraHUYCCKHUX BCHICCTB,
PCIICHHUEC OJSKCICPHUMCHTAJIIBHBIX 3aaa4d IO PacCllO3HABAHUIO

HEOPraHWYeCKMX W OPraHWYeCKUX  BEIIeCTB)  C
coOnrofieHueM  mpaBuil  O€30MacHOro  OOpaleHuss ¢
BEIIECTBAMHU u 1a00paTOpHBIM 000pyIOBaHHEM,

dbopMynupoBaTh 1EIM UCCIEIOBAaHUS, MPEJAOCTaBIATh B
pa3IM4HON dbopme pe3yabTaThl JKCTIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCT;

- YMeTh OCYIIECTBIATh  LE€JCHANpPABIEHHbI  MOUCK
XMUMHAYECKOW HH(OpPMALMU B PA3JIMYHBIX HCTOYHUKAX
(HayuyHass u y4yeOHO-HaydHas JIUTepaTypa, CpelaCTBa
MaccoBoil uH(popmauuu, cetb MHTepHer u npyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ M MCIOJb30BaThb B COOTBETCTBUU C
MOCTaBIICHHOM y4eOHOH 3a1aueii;

- BJIAJIETh CUCTEMOM 3HAHUM O METOJAX HAYYHOIO
MO3HAHUSI  SIBJICHUW  MPUPOJBI,  HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HAYKaX U YMEHHUSIMHU MPUMEHATH 3TU 3HAHUS
MpU IKCIEPUMEHTAIBHOM HCCIEIOBAHUU BEILECTB W IS
OOBSICHEHHSI XHMHYECKHX SBJICHUM, HMEIOIIMX MECTO B
MPUPOAE TMPAKTUYECKOM JEATEIBHOCTA 4YEJIOBEKa WU B
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MMOBCETHEBHOM JKU3HU;

OK 04
S dexTuBHO

B3aWMOJIENICTBOBATh U

paboTtatb
KOJIJICKTHBE
KOMaH/1e

B
u

- T'OTOBHOCTb K CaMOpPa3BHUTHUIO, CAMOCTOATCIBHOCTU U
CaMOOITpCACICHUIO,

-OBJIAJICHUC HaBbIKaMH y‘—IC6HO-I/ICCJ'IeI[0BaTeJ'IBCKOI\/'I,
HpOCKTHOﬁ U COLIMAIbHOM JACATCIIBHOCTH,

OBjaeHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
JeHCTBUSIMMH:

0) coBMeCcTHasI 1eATEeTbHOCTh:

- IOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
¥ UHIUBHIYaTbHON paboTHI,

- NpUHUMATH IEIM COBMECTHOM  JAEATEIBHOCTH,
OPraHu30BbIBaTh W KOOPAMHUPOBATH JEUCTBUS IO €€
JIOCTHKEHUIO: COCTABJIATH IUIAH JIEVCTBHUM, PACIIPEIEIIATh
poJii ¢ y4YEeTOM MHEHUW YYaCTHHKOB OOCYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

- KOOPJIWHUPOBATh W BBINOIHATH PabOTy B YCIOBHUSX
peampbHOTO, BHUPTYaJbHOTO U  KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYHICCTBJIATE MO3UTHUBHOC CTPATCTUYCCKOC IMMOBCACHUC
B Pa3jIMdHbIX CHUTyallusdaX, MPOABIIATL TBOPYCCTBO U
B006pa)KeHI/Ie, OBITH HWHUIIMAaTUBHBIM

OsBJaanenue
JAeHCTBUAMM:

YHUBEPCAJIbHBIMH  PeryJisTUBHbIMHU

) NPUHSATHE Ce0s1 M IPYTHUX JIIOAei:

- IIPUHUMATh MOTHUBBI U apryMEHTHI IPYTUX JIIOAEU IIPU

- yMeTh IUIAHUPOBATb U  BBINOJHATh XHUMHUYECKUU
AKCIIEPUMEHT (MIPEBpalEHUs OPTraHUYECKUX BEIIECTB IMPHU
HarpeBaHUU, MOJIyYEHUE FTUJIEHA U U3YYEHUE €r0 CBOMCTB,
KaueCTBEHHBIE PEAKIIMH HA AJIbJIETUbL, KpAXMaJl, YKCYCHYIO
KHCIIOTY; J€HaTypalus OEIKOB MpU HAarpeBaHUU, IBETHHIC
peakiuu OeJKOB; MPOBOJIUTH pPEaKIMU HOHHOTO OOMEHa,
OTpEeNENsATh Cpeay BOJHBIX PACTBOPOB, KAYECTBEHHBIC
peakiuu Ha cynbdar-, kKapOOHAT- W XJIOPHUJ-aHUOHBI, Ha
KaTHOH aMMOHUS; pellaTh SKCIEPUMEHTAIbHbIE 3a/1aud 1O
temam "Metamiel" u "Hemetamnel") B COOTBETCTBUH C
NpaBWIaMH TEXHUKH O€30MACHOCTH TpH OOpallleHuu ¢
BElECTBAMU u 1ab0paToOpHBIM 000pyI0BaHUEM;
MPEACTAaBIATh PE3yJNbTaThl XUMUUYECKOIO0 SKCIEPUMEHTA B
dbopme 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIIUNA W
(dhopMynupoBaTh BHIBOJIEI HA OCHOBE dTUX PE3YJIHTATOB;

-YyMETb  CaMOCTOSITEJIBHO IUIAHUPOBATb U  IPOBOJUTH
XUMHUYECKHM  HIKCIEpUMEHT (TOJydyeHHe M  U3Yy4YeHHE
CBOMCTB HEOPraHWYECKUX U OpPraHUYECKHX BEUIECTB,
KAueCTBCHHBbIC  PEaKUMM  YIIeBOLOPOJOB  Pa3JIMYHBIX
KJIACCOB M KHUCJIOPOJCOJAEPKAIINUX OPTraHUYECKUX BELICCTB,
pelIeHne JKCIEPUMEHTAIBHBIX 3aad II0 PaclO3HABAHUIO

HCOPTaHWYECKHX U OpPTaHMYECKHX  BECIIECTB) c
coONoIcHMeM  TMpaBWiI ~ OE30MacHOro  oOpaiieHus ¢
BEIIECTBAMU u 1ab0opaTopHBIM o0opyJ0BaHHEM,
dbopMyIHpoBaTh IEIM HUCCIICIOBAHUSA, MPEJAOCTABIATh B
pa3Iu4HON dbopme PE3YIIbTATHI IKCIIEPUMEHTA,
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AHaJIN3C PC3YyJIbTATOB ACATCIBHOCTH,

- MPU3HABaTh CBOE IpaBO M IPaBO JAPYTHUX JIOJACH Ha
OIIINOKH;

- Ppa3BUBATH CIIOCOOHOCTh NOHHMATH MHUp C IO3UIUHA
APYroro 4CJI0OBCKaA,

AHAJIM3UPOBATh U OICHUBATH UX NOCTOBCPHOCTD,

OK 07

CopnenicTBOBaThH
COXPaHEHUIO
OKpYy>Karolein
cpensbl,
pecypcocoepexeHn
10, MIPUMEHSITh
3HAHUS 00
W3MEHEHUH
KJIUMATa,

TIPUHITUTIBI
OCepEKITMBOTO
IMpOU3BOJACTBA,

3¢ HeKTUBHO
NEUCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsX.

B 00/1acTH 3K0/10rH4e€CKOro BOCIIUTAHUS

- cOPMUPOBAHHOCTH  AKOJOTHYECKOW  KYJIBTYpHI,
MMOHUMaHHE BIIUSIHUS COLIMAIbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLMAIBHOU

Cpebl, OCO3HaHHE r100aJIbHOTO Xapakrepa
HKOJIOTUYECKHX MPOOIIEeM;

- IUIAHUPOBAHME W  OCYIIECTBICHUE JCUCTBUA B
OKpyXalolllel cpele Ha OCHOBE 3HaHMsS  leliei

YCTOMYHMBOIO PA3BUTHSI YEJIOBEUECTBA;

AKTUBHOE HENPUATHUE JEHUCTBUH,
OKpYXarolle cpeae;

IMPUHOCAIINX BPCAO

- yMEHUue IIPOTHO3UPOBATH
DKOJIOTUYECKHE IIOCJIEICTBUSA
JEHCTBHI, IPEIOTBpALIaTh UX;

HeOJIaronpusTHhIE
IpeIIPUHIMAEMBIX

- pacmmpCHUC OIbITa JACATCIbHOCTHU AKOJIOTHYECKOM
HaIpaBJICHHOCTH,

- OBJIAJICHHE HaBBIKAMHU Y4YeOHO-HCCIET0BATEIHCKOM,
MIPOEKTHOM M COMAIIBHON 1€ TEIbHOCTH;

- chopmupoBaTh  MPEACTABICHUS: O  XHUMHUUYECKOU
COCTaBIISIFOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpa, POJIU
XUMHH B TO3HAHUU SIBIICHUW MPUPOIBI, B (OPMUPOBAHUH
MBIIUICHUS] U KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOMW JIJIsi PEHICHHS] MPAKTUYECKUX
3alad M DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K
CBOEMY 3/I0POBBIO U MIPUPOHON CpeJie;

- YMETh co0mro1aTh npaBuia 3KOJIOTUYECKHU
[[eJIeCOO0pa3HOr0  TMOBEICHHS B OBITY H  TPYAOBOHU
JEATENIBHOCTA B LEJIAX COXPAaHEHHS CBOETO 3J0pOBbS U
OKpY>Karolllell MPUPOJHON CpEIbl; YUYUTHIBATH OIMACHOCTH
BO3JCHUCTBUS HAa JKUBBIE OpPraHU3MBl  OIPEICICHHBIX
BEIIECTB, MOHUMAsl CMBICI IOKas3aTeias MNPEeAeIbHON
JIOITYCTUMOU KOHILIEHTPAIlUH;

- YMEThb NPOTHO3MPOBATH, AHAIM3UPOBATH U OLICHUBATH C
MO3UIIMK  DKOJOTMYECKOM OE30IaCHOCTH  ITOCJICACTBUS
OBITOBOM M TPOW3BOACTBEHHOW [EATEIHHOCTH 4YEJIOBEKA,
CBS3aHHOW C TepepaboOTKOW BEMIeCTB; HCIOJIb30BaTh
MOJYYECHHBIE 3HAHMS [JI1 MPUHATHS TPAMOTHBIX pPEIICHUN
poOJieM B CUTYallUsIX, CBSI3aHHBIX C XUMHUEII;

- YMCTH OCO3HaBaTb OIIACHOCTH BOS}IGfICTBI/IH Ha KHBbIC
OpraHu3Mbl OIPCACICHHBIX BCIICCTB, IMOHHMMAas CMBICI
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IIOKa3aTeNsl NPENeIbHOM AONMYCTHMOM KOHILIEHTPALlMM, U
NOSCHATh HA IpUMEpax CHocoObl YMEHBIIEHUS U
IIPEAOTBPAILCHHAS] UX BPEIHOTIO BO3JECUCTBUSA HA OPraHHU3M
YeJI0BEKA.

IIK 3.4

OcymecTBasTh
MPUTOTOBIIEHUE, TBO
pueckoe
odopmIieHne u
MOJITOTOBKY K
peanuzanuu
KaHare,X0J0IHbIX
3aKyCOK  CIJI0’KHOT'O
acCOpTUMEHTAa C
Y4ETOM
noTpeOHOCTEN
pa3IUYHbIX
KaTeropui
noTpeodureneu,
BUIOB U dopMm
o0CITy)KMBaHUS.

B o00J1acTH 2K0JI0rMYE€CKOro BOCIUTAHUSA

- chOpMUPOBAaHHOCTh  SKOJOTHMYECKON  KYJIbTYpBHI,
MMOHUMaHHE BIIUSIHUS COLIMAIbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOU

Cpenpl, OCO3HaHUE I7100aJIBHOTO Xapakrepa
AKOJIOTHYECKHX MPOOIIeM;

- IUIAHUPOBAHME W  OCYIIECTBICHUE JCUCTBUUA B
OKpyXalolllel cpele Ha OCHOBE 3HaHMUS  IleJieH

YCTOfIqHBOFO Pa3BUTHUS YCIIOBCUCCTBA,

AKTUBHOE HEINPUATHE JCHCTBUU,
OKpY’KaloIlIeH Cpeie;

MPUHOCAIIUX BPEa

- YMEHHE MPOTHO3UPOBATH
DKOJIOTMYECKUE MIOCJIEACTBUSA
JIEUCTBUM, PEIOTBPALIATh UX;

HeOJIaronpusTHhIE
IpeIIPUHIMAEMBIX

- pacmip€HUC OmIbITa JACATCIbHOCTHU AKOJIOTHYECKOM
HaIIPaBJICHHOCTH,

- OBJIJICHHE HaBBIKAMHU Y4YeOHO-HCCIE0BATEIBCKOM,
MPOEKTHOM M COLMAJIbHOU JearenbHocTH; (OBJiageHue
YHUBEPCAJIbHBIMM  YYeOHBIMH TO3HABATEJIbHBIMH
AEeHCTBUSIMHU:

a) 0a3oBblIe JJOrHYecKue JeicTBHS:

- CaMOCTOATENBHO (POPMYIHPOBATH M AKTyaTU3UPOBATH
npo0sieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- yMeTh IUIAHUPOBATb U  BBINOJHATh XHUMHUYECKUU
AKCIIEPUMEHT (MIpPEBpalEHUs OPTaHUYECKUX BEIIECTB IMpHU
HarpeBaHUU, MOJIyYEHUE ITUJIEHA U U3YYEHUE €r0 CBOMCTB,
KaueCTBEHHBIC PEAKIIMU HA alIbJIETUIbI, KpaXMall, YKCYCHYIO
KHCIIOTY; J€HaTypalus OeIKOB MPU HArpeBaHUU, I[BETHbHIC
peakiuu OeJKOB; MPOBOJUTH PEaKIMU HOHHOTO OOMEHa,
OTpEeNEeNsATh CpeAy BOJHBIX PACTBOPOB, KAaYECTBEHHBIC
peakiuu Ha cyinbdar-, KapOOHAT- W XJIOPHUJ-aHUOHBI, Ha
KaTHOH aMMOHHUS; pellaTh SKCIEPUMEHTAIbHBIC 3a/1aud O
temam "Metamel" u "Hemetamnel") B COOTBETCTBUH C
MpaBUJIaMd TEXHHKHA OE30MacCHOCTH IpU OOpaIlieHUuu ¢
BElECTBAMU u 1ab0paTopHBIM o0opyI0oBaHHUEM;
MPEACTAaBIATh PE3yJIbTaThl XMMUUYECKOIO0 SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA W
dbopmMynupoBaTh BHIBOJII HA OCHOBE ATUX PE3YJIbTATOB;

- YMeTh aHAJIM3MPOBATh XHWMHUYECKYI0 HH(POPMALHIO,
MOJIy4aeMyI0 M3 pPa3HbIX HCTOYHHUKOB (CPEJICTB MacCOBOMU
uHpopmanmu, cetb UHTepHeT U apyrue);

- BJaJIETh OCHOBHBIMU METOJAMU HAay4YHOTO TO3HAHUS
BEIIECTB M  XUMUYECKHX  sBJICHHH  (HaOIOJICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIHUPOBAHHUE);

- YMETh IPOBOAUTH PAaCUYEThl IO XUMUYECKUM (hopmyiam U
YPABHEHUAM XUMHUYECKMX PpEAKUUHA C MCIOJIB30BAHUEM
(¢u3NYEeCKNX BEIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C
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- YCTaHABJIMBATH  CYIICCTBCHHBIA  TPHU3HAK WM
OCHOBAaHMS JUIsl  CpaBHCHHUs, KiIacCUPUKAIMH U
00001IIeHHS,

- OIpCACATh LCIN ACATCIBHOCTH, 3a/laBaTh IMapaMCTPbI
U KPUTCPUHN UX HOCTUIKCHUA,

- BBIABJIATH 3aKOHOMCPHOCTH W  TIPOTHUBOPCUYUA B
pacCMaTprUBACMBbIX SBJICHHAX,

- BHOCHUTb KOPPCKTHUBBI B OCATCIIbBHOCTb, OICHHBATDH
COOTBCTCTBHUC PE3YJIbTATOB MOCIISIM, OLCHHBATH PUCKU
MOCJIeACTBUI JCATCIIBHOCTH,

- pa3BUBaTh KPEATHBHOE MBINUICHUE TIPU PEHICHUH
YKU3HEHHBIX MPOOIIeM

KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0beMa (HOpMaJIbHbIC
YCIIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; MHCIOIb30BATh
CUCTEMHBIE XMMUYECKUE 3HAHUSA ISl IPUHATHUS PEIICHUI B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIECTBAMU U X TPUMECHEHHUEM;

- YMCTb CaMOCTOATCIBHO IUIAHUPOBATH U TIPOBOJUTH

XUMHYECKUM OKCIICPUMCHT (HOJ'Iy‘-IeHI/Ie n  HU3YUYCHHC
CBOMCTB HCOPraHMYCCKUX MW OPraHUYCCKUX BCIICCTB,
Ka4C€CTBCHHBIC peaKkunun YTJIIEBOOOPOAOB Pa3IINIHBIX

KJIACCOB N KHCJIOPOACOACPIKAIINX OPraHUYCCKHX BCHICCTB,
PCIICHHUC OJSKCICPHUMCHTAJIBHBIX 3aaa4d IO PacCllO3HABAHUIO

HCOPraHWYECKHX U OpraHMYECKHX  BEIIECTB) c
COOIIOICHEM  TpaBWJI ~ OE30MacHOro  oOpamieHus ¢
BELECTBAMU u 1ab0paTopHBIM 0o0opyZ0BaHKEM,
dbopMyIHUpOBaTh IEIH HCCICAOBAHUS, IPEIOCTaBIATH B
pa3IMYHON dbopme PE3YIIBTATHI IKCIIEPUMEHTA,

AHAJIM3UPOBATh U OLICHUBATH UX JOCTOBCPHOCTD,

- YMETh OCYIIECTBJATH  IICJICHANIPABICHHBIH  TTOUCK
XUMUYECKOW UWH(MOpMalUM B Pa3IUYHBIX HCTOYHUKAX
(HayuyHass w® y4eOHO-Hay4yHas JUTepaTypa, CpeaAcTBa
MaccoBod uHpopManuu, cerb WMHTEpHET U HApyrHe),
KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 WH(OPMAIIUIO,
nepepadaTbiBaTh €€ M HUCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJIEHHOMN yueOHOM 3amaueit;

- BJIAJIETh CUCTEMOM 3HAHUM O METOJAX HAYYHOIO
MO3HAHUSI  SIBJICHUM  TMPUPOJBI,  HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX U YMECHHUSIMH MPUMEHATH 3TH 3HAHUSA
IPU IKCIEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB W IS
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OOBICHEHHSI XMMHYCCKHX SBJICHUHM, HMEIOIIUX MECTO B
NpUpOAEC TPAKTUUYECKON JEATCIHbHOCTH 4YEJIOBEKa M B
MMOBCETHEBHOM JKU3HU;

I1K3.5
OcyiecTBisTh
MIPUTOTOBIICHUE,
TBOpUYECKOE
odopmIieHne u
MOJITOTOBKY K
peanuzanuu
XOJIOOHBIX OJr0Od 3
pBIOBI, HEPBIOHOTO
BOJHOTO CBIPBS
CJIOXHOTO
aCCOPTUMEHTA C
y4ETOM
nmoTpeOHOCTEH
Pa3TUYHBIX
KaTeropui
noTpeduTeneH,
BUIOB U  (dopM
00CITy’)KHBaHUS.

B 00/1acTH 3K0/10rH4e€CKOro BOCIIUTAHUS

- cOPMUPOBAHHOCTH  HKOJIOTHYECKOW  KYJIBTYpHI,
MMOHUMAaHHE BITSTHUS COIMATbHO-3KOHOMHYECKUX
MPOIIECCOB HA COCTOSIHME MPHUPOAHOW M COIUATBHOU

Cpensl, OCO3HAHUE r7100a1bHOTO Xapakrepa
HKOJIOTMUECKHUX ITPO0IIeM;

- IUIAHUPOBaHHE M  OCYILECTBICHHE JIEHCTBUM B
OKpY)KAIOIIE Cpele Ha OCHOBE 3HAHUA  LEJlel

YCTOfIqHBOFO Ppa3BUTHUSA YCIIOBCUCCTBA,

AKTUBHOE HENPUATHE JECUCTBUH,
OKpYXKarollel cpeae;

IIPUHOCAIIUX BPCO

- YMEHUE IIPOTHO3UPOBATH
DKOJIOTUYECKHE MOCECTBUS
JEUCTBUM, PENOTBPALIATh UX;

HEeOJIaronpusTHHIC
PEANPUHUMAEMBIX

- paCliupCHUC OIbiTa ACATCIBHOCTH AKOJIOTHYECKOM
HaIpaBJICHHOCTH,

- OBJIAJICHWEC HaBBIKAMHU Y4YeOHO-HCCIIE0BATEIbCKOM,
MPOEKTHOM M COLIMAJIbHOU JearenbHOoCcTH; (OBJiageHue
YHHBEPCAJIbHBIMU Y4YeOHBIMHM  IO3HABATEJIbLHBIMH
JAeHCTBUAMM:

a) 0a3oBble JJOrHYeCcKHe AeiiCTBUSA:

- CaMOCTOATENBHO (POPMYIHPOBATH M AKTyaTU3UPOBATH
npobiemMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHAaBJIMNBATb CyHIGCTBeHHI)II‘/JI IMPpHU3HAK 500041

- cpopMupoBaThb  NPEACTaBICHHUS: O  XHUMHUYECKOH
COCTABJISIFOILIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpa, POJIU
XUMHHM B MO3HAHUU SIBJICHUU NMPUPOJBI, B (OPMUPOBAHUU
MBIIIJICHUS. U KYJIbTYPBl JIMYHOCTU, €€ (PYHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOMN ISl PEHICHMs] MPAKTUYECKUX
3alad M DKOJIOTMYECKH OOOCHOBAHHOIO OTHOLUEHHUS K
CBOEMY 3/I0pPOBbIO U IPUPOJIHOM CPEJE;

- YMETh co0r01aTh IpaBuia 3KOJIOTUYECKHU
1enecooOpa3Horo  TMOBeNeHUs B OBITY W TPYIOBOM
JEATEBHOCTA B LEMAX COXPAHEHHS CBOETO 3J0pPOBbS U
OKpY>Karolllell MPUPOJHON CpEIbl; YYUTHIBATH OIMACHOCTH
BO3JCHUCTBUS HAa JKUBBIE OpPraHU3MBl  OIPEICICHHBIX
BEIIECTB, TMOHUMAsl CMBICI MOKa3aTenas MNpeAeabHON
JIOITYCTUMOM KOHLIEHTPALNH;

- YMETh IPOTHO3UPOBATh, AHAIU3UPOBATH WU OIEHUBATH C
MO3UITMHA  DKOJOTHYECKOM 0€30MacCHOCTH  IOCEIACTBUS
OBITOBOM W TPOW3BOJICTBEHHON JEATEIHLHOCTH 4YEIOBEKa,
CBS3aHHOMW C TepepabOTKOM BEIIECTB; HCIOJb30BaTh
MOJIyYEHHbIE 3HAHUS NJi NPUHSITUS TPaAaMOTHBIX pELICHUN
poOJieM B CUTYallUsIX, CBSI3aHHBIX C XUMUEM;

- yMEThb OCO3HaBaTh OMNACHOCTb BO3JICMCTBUS Ha JKUBBIC
OpPraHu3Mbl ONPEACICHHBIX BEIIECTB, IIOHUMAas CMBICI
MOKa3aTelisl MPENEIbHOW JONMYCTUMOM KOHLIEHTpAlluU, U
MOSICHATh HA MpPHUMEPAX CHOCOObI  YMEHBIICHUS U
MPEJOTBPALLICHUSI UX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
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OCHOBaHHUs [UJIi  CpaBHEHHMs, KjaccU(PUKalMM | | YeTOBEKa.
00001IEeHNS;
- ONPENEeNATh 1IN JESITSIBHOCTH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU UX TOCTIDKCHHSI,
- BBIIBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUUsS] B
paccMaTpUBaEMBbIX SIBIICHUSIX;
- BHOCHUTH KOPPEKTHUBBI B JICSITEIBHOCTH, OIEHUBATh
COOTBETCTBHUE pE3yJIbTATOB IIEISM, OILICHMBATh PHCKHU
MMOCJICACTBUN ACITCIbHOCTH,
- pa3BHBaTh KPEaTUBHOE MBIIIICHUE TIPU PEIICHUU
YKU3HEHHBIX MPOOIIeM
I1K3.6 B o0s1acTH 3K0JI0rH4e€CKOr0 BOCIIMTAHMS: - chopmupoBaTh  MPEJACTABICHHUSI: O  XHMHYCCKOM
Ocy1iecTBIsTh - c)OPMHUPOBAHHOCTD  DKOJIOTHUECKON  KyIbTypbl, | COCTABISIONICH SCTECTBCHHOHAYYHOM KAPTHHBI MUPA, POIIH
MIPUTOTOBJICHUE, HOHHMAHHIE BTV COIMANBHO-3KOHOMUUECKHX | XAMHU B TO3HAHUU ABJICHUA TPUPOJBI, B (OPMUPOBAHUH
TBOPYECKOE [POLECCOB HA COCTOSHHE MPUPOAHON M COLMaIbHOMN | MPIIUICHHS M KyIbTYpbl JIMYHOCTH, ee (G yHKIIMOHAIBHOU
odopmiieHne Y | cpenbl, OCO3HAHUE [TI0GAILHOIO Xapakrepa | TPAMOTHOCTH, HEOOXOIUMOM [IJIsi PEIICHUs] MPAKTHUYECKUX
MOATOTOBKA K | 3KOJIOTMYECKHX POGIEM; 3alad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
eann3aluu . . CBOEMY 37I0POBbIO U IPUPOJIHOM CPEJIE;
p H 5 - IUJIJAaHWUPOBAaHHWE W  OCYIIECTBICHHE JEUCTBUU B y 310p PHPOA peae,
XOJIOAHBIX OJIOJ U3 . .
A A B3 OKpyXKaroweil cpeje Ha OCHOBE 3HAHMS  Leleif YMETb co0ur0/1aTh paBUIIa 9KOJIOTMYECKH
Msca oMarrHen . o
> A YCTOWYMBOT'O pa3BUTHS YEJIOBEUYECTBA; LIeIeCO00PA3HOro  MOBEJCHHUA B OBITY M TPYIAOBOi
HTHIIBI, Angu . o JEATeIbHOCTH B IIEJIAX COXPAHEHHS CBOETO 3J0pPOBbI U
AKTUBHOE HETMPHUATHE JCUCTBUN, MPUHOCAIIUX Bpe. . .
CJIOKHOTO . ) OKpY’KaloUIe MPHUPOIHON CpPEabl; yYUTHIBATH OMACHOCTh
THMEHT OKpY’Karoliel cpene; .
accop a ¢ 5 BO3JCUCTBUSA HAa JKUBBIE OpPraHU3MBl  OIPEIEICHHBIX
ydaeTtom B YMCHHC HPOTHO3NPOBATD HEOIarONprATHRIC BEIIECTB, TMOHUMAasl CMBICI TOKa3aTeias NpeAeIbHON
notTpe6HOCTEH HKOJIOTUYECKHE MOCJIeICTBUS IPEATPUHAMACMBIX | 0 rynof KOHITCHTPAIIHL
() [ b
pa3Iu4HbIX ACUCTBUH, ITPECAOTBPAIIATH UX,

- YMCTb HNPOTrHO3UPOBATH, AHAJIHU3UPOBATH M OLCHHUBATL C
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KaTeropui - pacuIMpeHUE OmbITa JEATEIbHOCTU SKOJOTMYECKOW | MO3ULUH  SKOJOTUYECKON  O€30MacHOCTH  IOCIEICTBUA
norpeduTene, HalpaBJIeHHOCTH; OBITOBOM M TPOW3BOJCTBEHHOHN NEATENIbHOCTH YEJIOBEKa,
00CTyKUBaHUS. IIPOEKTHOI 1 COLMATBHOMN IeATEIbHOCTH; MOJTyYCHHBIE 3HAHUS Ui MPUHITHA TPAMOTHBIX PEIICHUI
npo0JieM B CUTYyallUsX, CBSI3aHHBIX C XUMHUEH;
- YMETh OCO3HaBaTh OMACHOCTH BO3ICHCTBHA Ha IKUBBIC
OpPTraHu3Mbl OINpEACICHHBIX BELIECTB, I[OHUMAs CMBICIT
nokaszaTesnsi MpeAeabHOW JOMYCTUMON KOHILIEHTpaluu, U
MOSCHATh HA TPUMEpax CHocoObl  YMEHBIICHUS U
NPEJOTBPAIlEHUs] UX BPEIHOrO BO3JEHCTBUS HAa OpPraHU3M
YeJioBeKa.
I1KS.1 B o0s1acTH 3K010rH4€CKOr0 BOCIMTAHMSA: - chopMupoBaTh  NPEACTABICHUS: O  XUMHUYECKOU
Opranu3oBbIBaTh - c(OPMHPOBAHHOCTb  DKOJOTMYECKOH  KyIbTYpbl, | COCTABIAIOMIEH €CTECTBEHHOHAYYHOH KapTHHBI MUPA, POJIH
MOJITOTOBKY HOHMMAHME BIIHSHMS CONMATBHO-?KOHOMIYECKHX | XAMHUH B MO3HAHUHU SIBIICHAN NPUPOABI, B (hOPMUPOBAHUM
pabounx MECT, | porieccOB HA COCTOSHHE MPUPOAHONH M COLManbHOH | MPIIUICHHS W KyIbTYPhl JIMYHOCTH, €¢ (YHKIHOHAIBHOI
o0opya0oBaHus, cpeasl, OCO3HAHUE [TI0GAILHOIO xapakTepa | TPAMOTHOCTH, HEOOXOIMMOI /I PIICHHS MPAaKTHICCKHX
CBIPS, MATEPUATIOB | 5KoOrHUECKUX IPOGIEM; 3aJa4 W HKOJOTUYECKH OOOCHOBAHHOTO OTHOILICHHS K
751 TIPUTOTOBJICHUS . . CBOEMY 3JI0POBbIO U MPUPOJHON Cpese;
A 66p - IUIAHUPOBaHHE M  OCYILECTBJICHHUE JIEHCTBHM B y 310p PHPOA peac,
XJ1€000yJIOYHBIX . .
Y ’ OKpY)Kalollled cpelie Ha OCHOBE 3HAaHMA LENeH |~ yMCTb cobumosath IpaBuiIa  SKOJIOTHYCCKH
MYYHBIX . B
v YCTOMYMBOTO pa3BUTHSI YEJIOBEUECTBA; LenecoobpasHoro  MOBeACHMS B ObITYy W TPYJOBOIi
KOHIUTCPCKUX . . JIEITEIBHOCTA B ILEIAX COXPAHEHHS CBOETO 3J0pPOBbS U
. AKTUBHOC HENpPUATHE JACUCTBUH, NPUHOCAIINX BpE. . N
H3JICTIIH . . OKpY’KaloLIe MPHUPOIHON CpPEabl; yYUTHIBATH OMACHOCTh
HOOBDAZHOT OKpYXarlollei cpene; N
PasHOOOPa3HOTO 5 BO3JCHCTBUSA HA JKUBBIE OpPraHU3MBl  OIpPEAEICHHBIX
acCOpTUMEHTa B |- yMCHHC HPOTHO3NPOBATH HCOJIATONPUATHEIC | poyrects, moHMMAs CMBICT —[OKA3aTeIsi IPEeIeIbHOM
COOTBETCTBUU ¢ | SKOMOrHIeckue TIOCTICICTBUS OPEIPUHUMACMBIX | 10 rivoii KORI[EHTPAIIHIL,
AHCTPYKLUAMU u | ACUCTBUHU, IPCAOTBPAIIATD UX;
_ |- ymMeTpb mpOorHO3UpOBaTh, AHAIU3UPOBATH M OICHUBATH C
periaMeHTaMH. - pacIIupeHue OmbITa JeATEIHHOCTH AKOJIOTUYECKON

HAIMpaBJICHHOCTH,

MMO3UILIMA  DKOJOTMYECKOM O€30IIaCHOCTH  MOCJIEICTBUS
OBITOBOM M TIPOW3BOACTBEHHOW [EATEIHHOCTH YEJIOBEKa,
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- OBJIaACHHMC HaBbBIKAMH y‘lC6HO-I/ICCHeI[0BaTeJ'IBCKOI\/'I,
HpOCKTHOﬁ U COLIMAIbHOM JCATCIIBHOCTH,

CBA3aHHOM C TmepepabOTKOM BEIIECTB; HCIOJb30BaTh
MOJIYYCHHBIE 3HAHUA JJIsl MPUHSATUS TPAMOTHBIX PEIICHUN
poOJieM B CUTYallUsIX, CBSI3aHHBIX C XUMHEH;

- YMCTb OCO3HaBaThb OIIACHOCTb BOSI[CﬁCTBH)I Ha JKHUBBIC
OpTraHHU3MBbI OIIPCACIICHHBIX BCUICCTB, IIOHUMAasA CMbICJI
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2. CTpyKTypa " coaepkaHue 001eo0pa3oBaTe/IbHOM AMCHUILIMHBI « XUMUD)

2.1. O0BbeM IUCHUTUTMHBI U BUJIBI Y4€OHOM paboTh

Bun yae6HO# paboThI

O0beM B yacax

O6beM 00pa3oBaTeNbHOM MPOrpaMMbl AUCIUILITMHBI 144
B T.4.

OcHoBHOE coJiep>kaHne 103
BT. U.:

TeopeTudyeckoe o0ydeHue 56
IIPAKTUYECKUE 3aHATHS 24
KOHTPOJIbHBIE paOOThI 5
J1ab0paTOpPHBIE 3aHATHS 18
[TpodeccronambHO-OPHEHTUPOBAHHOE CO/IEpKaHue (ComepKaHne 33
MIPUKJIATHOTO MOIYJISI)

BT. U..

TeopeTndyeckoe o0ydyeHue 8
MPAKTUYECKUE 3aAHATUSA 18
nabopaTOpHbIE 3aHATUSL 7
KOHCYJIbTaIHsI )
IIpomerxyTounas arrectanus (3K3aMeH) 6
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2.2. TemaTu4eCKMH IJIAH M COACPKAHUE TUCHUTTHHBI « XUMMD)

HaumenoBanue Conep:xkanue yuye0HOro marepuasa (0CHOBHOe M pPodeccHoHAIbLHO- YpoBenb |O0bem | Dopmupyembie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PAaTOPHbIE U PAKTHYECKHE 3aHATHS, OCBOEHHUS | YACOB | KOMIETEHINH
NMPUKJIAIHONH MOAYJIb
1 2 3 4 5
OcHOBHOE coJiepKaHne 103
Paznen 1. OCHOBBI CTpOEHUSA BEIIECTBA
Tema 1.1. OcHoOBHOE coJiep>KaHNe OK 01
Crpoenue aToMoB | Teoperndeckoe 00ydeHuHe 1 4 OK 02
XHMHICCKHX 1-4 CoBpeMeHHast MOJIENIb CTPOCHHS aTOMA. DIIEKTPOHHAsI KOH(PUTypaIHst OK 07
SJIEMCHTOB 1 atoma. Knaccudukanus XUMHUYECKUX 3JIEMEHTOB (S-, p-, d-2JI€MEHTHI).
pupoaa BanenTtHbIe 351eKTpOHBI. BaneHTHOCTh. DIIEKTpOHHAs IPUPOJIa XUMUYECKOM
XMMUYECKOH CBS3U  [CBSI3U. DIEKTPOOTPULIATEIFHOCTE. KoBanieHTHAs CBS3b, €€ Pa3HOBUIHOCTH U
MEXaHHU3MbI 00pa30oBaHuUs (OOMEHHBIN M IOHOPHO-aKIENTOPHBIH). MoHHas
cBs3b. MeTamnueckas cBsi3b. BonopoiHas cBs3b.
MexMoIeKynsipHble B3aUMOIEHCTBHSL.
H30TOMBI, OCHOBHOE M BO30YKIEHHOE COCTOSIHUE aTOMa, THOpUIn3aus
ATOMHBIX OpOuTase.
[TpaKTHYECKOE 3aHSATHE 2 1
5 Periennie nmpakTHYECKHX 3aJJaHUI Ha COCTAaBIIEHUE DIIEKTPOHHO-TpadUIeCKIX 1K 3.4
bopmyn srieMeHTOoB 14 nepuooB. 1K 3.5
[IK 5.1
Pemienne 3aganuii Ha MCHOJB30BaHUE XMMHUYECKON CHUMBOJIMKM W Ha3BaHUU
COECIMHEHUI 10 HOMEHKJIAType MEXIYHapOAHOIO COK3a TEOPETUYECKOW U
MPUKIIATHOW XMMHUH ¥ TPUBUATBHBIX HA3BAHHWM JJII COCTABICHHUS XUMHUYECKUX
(dbopMyJ IByXaTOMHBIX CO€AMHEHHMH (OKCHIOB, CYJIb(HUI0B, THAPUAOB U T.II.) U
JIPYTUX HEOPTaHUYECKUX COEIMHEHUN OTJENIbHBIX KIIACCOB.
Tema 1.2. OcHoBHOE coJiepkaHne 1 OK 01
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[Tepuoanueckuit
3aKOH U Ta0Iuna
.. MenneneeBa

HpaKTI/I‘IeCKOG 3aHATUC

6 YMenue paboTarh ¢ MepUOANUECKON CUCTEMON XUMUYECKUX 35ieMenToB [1.1.
MenpaeneeBa. @usnueckuii cmbich [lepuoanueckoro 3akona [I.M. Mennaeneesa.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XUMHUYECKUX dJIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBHUH C IOJIOKEHHUEM
XUMHYECKOro 3jieMeHTa B llepmoandeckoi cucteme. MHUpPOBO33pEHUECKOE U
HayyHoe 3HaueHue Ilepuonmueckoro 3akoHa J[.M. MenneneeBa. IIporanossl
J.N. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.

OK 02
I1IK 3.5
I1IK 3.6
IIK 5.1

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUICCKUX SaHaHI/Iﬁ Ha
XapaKTCpU3alui0 XUMHUYICCKHUX 3JICMCHTOB

«Metanmuyeckue / HeMeTaJUTMYECKHUEe CBOMCTBA, DJIEKTPOOTPHUIIATEIIBHOCTD 1
CPOJICTBO K 3JIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U TMOJ0KEHUEM B IEPUOIUYECKON CUCTEME
XUMHYECKHX deMeHToB JI.1. MeHnaeneeBa».

Paznen 2. Xumnueckue peakuu

Tema 2.1. Tumnsl
XUMHUYECKUX
peakuun

OcHoBHOE coaepkaHue

TeopeTqucxoe 06yquI/Ie

7-8 Kiaccupukauuss W TUNBI  XUMHYECKMX pEaKkUMd C  ydacTUEM
HEOpPraHMYECKUX BellecTB. KolnuecTBEHHbIE OTHOIIEHUS B XUMHHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHMM W PacyeThl IO YPABHEHUSM XMMHYECKUX
peakuuii. Mosb Kak eMHUIA KOJIMYECTBA BellecTBa. MoisipHas Macca. 3aKOHBI
COXPAHEHHUsI MACCHI U DHEPTUU.

3akoH ABoranpo. MomspHbiii 00beM ra3zoB. OTHOCUTENBHAS TIOTHOCTH Ta30B.
Peakmuu koMIiiekcooOpa3oBaHus ¢ y4aCTHEM HEOpraHMYECKHX BEIIecTB (Ha
pUMepe TUIPOKCOKOMIUIEKCOB IUHKA W aTFOMHHHUS).

[TpakTrueckue 3aHATHS

OK 01
OK 02
OK 07
I[IK 3.4
[IK 3.5
[IK 3.6
[IK.5.1
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9-11 CocraBneHre ypaBHEHUN peakuil COCAMHEHUS, Pa3I0KEHUs, 3aMELLECHUS,
oOMeHa. VYpaBHEHMsI pEaKIHl TOpeHHs, HOHHOrO OOMEHa, OKHUCIICHHUS-
BOCCTAHOBJICHMSI.

PacueTr KonM4eCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOJAYKTOB
peakuuu. Pacuer KOJMYECTBEHHBIX XapaKTEPUCTUK MTPOLYKTA PEAKIINU
COCIMHEHUS, €CITM OJHO W3 BELIECTB JaHO B H30BITKE W/WIM COAEPIKUT
npuMecu. Pacuer maccoBoil niaum 0OBbEMHOH JOJIM BBIXOJIA MPOJYKTA PEAKIIUU
COCIMHEHUSI OT TEOPETHUYECKHM BO3MOXKHOTO. Pacuer 0OBEMHBIX OTHOIICHUUN
ra3oB. Pacuer maccer (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTa PEAKIUH, €CITU
OJHO W3 BEUIECTB JAaHO B BHUJE pPacTBOpa C OINPEICICHHOW MacCOBOM J0Jiei
PacTBOPEHHOTO BELLECTBA.

CocraBieHne ypaBHEHUN OKUCIIEHUSA-BOCCTAHOBJICHUsI. CTENIEHb OKUCIICHUS.
Oxucnutens U BOCCTaHOBUTENb. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIEC PEAKIINY B
IPUPOJIE, IPOU3BOACTBEHHBIX MIPOLIECCAX U KUIHEAEIATEIbHOCTH OPraHU3MOB.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIM  NOTeHUMan cpeapl. CocraBieHHE U
ypaBHHUBaHHE OKHCJIUTETbHOBOCCTAHOBUTEIBHBIX peaxkuuit METOJIOM
ANIEKTpOHHOrO  OamaHca. TUNWYHBIE HEOPraHWYECKHE  OKHUCIUTENIH U
BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PACILIIABOB COJIEH.

Tema 2.2.
DIEKTPONUTHYECKA
s JUCCOLHAIINA U
HOHHBIH 00MeH

OcHoBHOE coaepkaHue

Teopernueckoe o0yueHue

12-14 Teopus >MEKTPOIUTHYECKOM Aucconmanuu. Peakiuyn MOHHOrO OOMEHa.
CocraBnenue peaknuii MOHHOTO OOMEHA TMyTeM COCTaBJICHUS WX TOJHBIX H
COKpAIICHHBIX MOHHBIX YpaBHEHUI.

I'uaponus coneit. 3HaueHne rUAPOIIN3a B OMOJOTMYECKIMX OOMEHHBIX
npoueccax. [IpuMenenre ruiposan3a B IPOMBIIUIEHHOCTH.

OK 01
OK 02

[IK 3.4
[IK 3.5
[IK 3.6
[IK 5.1
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JlaGoparopHble 3aHATHS

15-16 JIabopatopHas padoTa «Peakiuy ruIponnsa.

HccnenoBanue cpelibl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CIIA0BIMU
ANEKTPOJIUTAMHU, U MX PEaKIH ¢ pacTBOpamH ILIEIOYH M KapOOHAaTa HaTpHUS.
CocrapieHue peakiyii TuIpoJin3a Cojei.

KonTposbnas
pabora 1

17 Pemenue 3aganuii no teme : «CTpOEHHUE BEIIECTBA U XUMUYECKHUE PEAKIINH.

Paznen 3.

CTpOGHI/Ie U CBOMCTBA HCOPraHUYCCKUX BCIICCTB

Tema 3.1.
Krnaccudukanus,
HOMCHKJIATypa U
CTPOCHHE
HEOPTraHUYECKHUX
BEIIECTB

OcHoBHOE cofiepkaHue

18-19 Teopernueckoe oOyueHmne

IIpenmer HeopraHmdeckoil XMMuHM. B3auMoCBs3b HEOPraHWYECKUX BEIECTB.
Knaccudukanus HeopraHuueckux BemiecTB. [IpocTbie M CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACChI CIIOKHBIX BEIECTB (OKCUABI, THIPOKCHU/IbI, KUCIIOTHI, COJIN).
Homenknatypa ¥ Ha3BaHME€ HEOPTaHWYECKUX BEIIECTB MCXOAS U3 HX
XUMUYECKOH (DOpMyJIbl MIIM COCTaBJICHUE XMUMHMYECKOH (POpMyIbl MUCXOIs U3
Ha3BaHMs BEIIECTBA MO MEKIYHApOJHOW WJIM TPUBUAIBHONW HOMEHKJIATYpE.
MexMonekynspable  B3aumojeiictBud.  KpucrtammoruapaTtsl.  ArperaTHble
COCTOSIHUS BEILECTBA.

Kpucrannuueckue u amop@Hble BeliecTBa. THUIBl KPUCTAUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJIIpHAs, HOHHASI, METAIUTNYECKAs ). 3aBUCUMOCTh (DU3UYECKUX
CBOMCTB BellecTBA OT TUNA KPUCTAUIMYECKOW pemeTku. [IpuumHbI
MHOT000pa3us BEeIEeCTB.

CoBpeMeHHbIE MPEACTABIEHUS O CTPOEHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX
BenlecTB. JKuakrue KpuCTauibl.

OK 01
OK 02
OK 04
OK 07
I[IK 3.4
[IK 3.5
IIK 5.1

HpaKTI/I‘-ICCKOC 3aHATUC

20 Pemenue 3a1a4 Ha pacyeT MacCOBOM J0JIM (Macchl) XMMUYECKOTO JI€MEHTa
(coeanHeHUsT) B MOJIEKYJIe (CMECH).
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Pemenne mnpakTuyeckux 3aJaHUil MO KiIacCUpUKAlMK, HOMEHKIAType U
XUMHUYECKUM (opMynaM HEOpPraHMYEeCKHX BELIECTB pa3IMYHBIX KJIaCCOB
(Ha3pIBaThb U COCTaBIATH (HOPMYJIBI XHMHUYECKUX BEILECTB, OIpPEAesaTh
MIPUHAJIIEKHOCTD K KJIAacCy).

Tema 3.2.
DU3NKOXUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOE cofepKaHue

OK 01
OK 02
[IK 3.5
[IK 3.6
IIK 5.1

10
Teopetuueckoe oOydyeHue 6
21-22 Mertampl. Obume (u3nyeckre W XUMHUYECKHE CBOMCTBA METaJUIOB.
CriocoObl  moydeHus. 3HaueHHE METAJUIOB W HEMETAJIOB B MPHPOJAE H )
JKU3HEJEATEIIbHOCTH 4YEJOBeKa M OpraHu3moB. Kopposusi MeTaioB: BHJIbI
KOPPO3UH, CIIOCOOBI 3aIlUThl METAIJIOB OT KOPPO3HH.
23-24 Hemertamnel. OOue GpU3NYecKue U XUMUYECKHE CBOWCTBA HEMETAIIJIOB.
Tunuunsie cBoiicTBa MeTaiuioB Y- YII
rpynn. Knaccudukanus 1 HOMEHKIATypa COeTUHEHUI HEMETaLIOB. 2
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPO/IE.
25-26 XuMHu4ecKkue CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB
(OKCH0B, TUAPOKCHIOB, KHCIIOT, COJIEH 1
Ip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX 2
COCIMHEHUH, BBICIIIUX OKCUIOB M TUIPOKCHUIOB.
[IpakTHueckue 3aHATH 2
27-28 CocraBiieHNE ypaBHEHNI XMMHYECKHX PEAKIHMM C y4acTHEM IPOCTBHIX U
CJIOKHBIX HEOPraHMYECKUX BEIIECTB: OKCHUJIOB METaUIOB, HEMETAIUIOB U
aM(pOTEpHBIX IJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUH 1 aM(OTEpHBIX
TUIPOKCHIOB, HEOPTAHUYECKUX COJIEH, XapaKTEepU3YIOIUX UX CBOWUCTBA.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUN HAa CBOMCTBA U
MOJIy4€HUE HEOPTaHNYECKUX BEIIECTB.
JlaGopaTopHblie 3aHITHS 2

29-30 JlabopaTopHas padora «CBoiCTBa METAJJIOB U HEMETAJLJIOB.
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I/ICCJ'IG,I[OBaHI/IC (bI/ISI/I‘-IeCKI/IX M XUMHUYECKHUX CBOMCTB METAJIOB M HEMETAJJIOB.
Pemrenne OKCIICPUMCHTAJIBHBIX 3aaa4 I10 CBOMCTBAM XHWMHUYECKHM CBOMCTBaM
MCTAJIJIOB W HEMETAIJIOB, II0 PACIIO3HABAHUIO M IIOJTYYCHHIO COGI[I/IHCHI/Iﬁ
MCTAJIJIOB U HEMETAJIJIOB.

Tema 3.3. OcHoBHOE coJiep>kaHre 3 OK 01
[TpoussoacTeo Teopernueckoe 00yueHue OK 02
HCOPraHWICCKUX 31-32 OOmme mnpexncraBiaeHUs O MPOMBILUIEHHBIX CHOCO0ax IOJIy4eHUs OK 07
BEIICCTB. 3HAYCHUE |XxyMUyeCKHX BElecTB (Ha IPUMEpE IPOM3BOLCTBA aMMHUAKA, CEPHOI KHCIIOTHI). 1K 3.4
1 MPUMCHCHHC B Uepnast 1 niBeTHasi MeTayuryprus. [IpakTuueckoe mpuMeHEHHE SIEKTPOIN3a s IIK 3.5
NOJY4YeHUsT [IeNOYHBbIX. DU3MKO-XMMHUYECKHE CBOWCTBA  OPraHUYECKHUX 11K 3.6
COCIMHEHUN  OTACNBHBIX  KJIACCOB  (OCOOCHHOCTH  KIACCH(PUKAIUU | IIK5.1
HOMEHKJIATypbl BHYTPH KJjacca; TOMOJOTHYECKHl psan u obmas dopmyna;
uzoMepusi; (U3NYECKHEe CBOWCTBA; XUMHYECKHE CBOWCTBA;  CIOCOOBI
MOJTy4eHUs):
OBITY 1 Ha IEJIOYHO3EMENBbHBIX METAIIOB U amtoMuHus. CTEKso u
IIPOU3BOJICTBE CHIJIMKaTHAs! MPOMBIIUIEHHOCTh. [Ipobiema 0TX010B M TOOOYHBIX
IIPOJYKTOB.
[IpakTudeckue 3aHATHS 1
33 PemieHue NpakTUKO-OPUEHTHPOBAHHBIX 3a/laHUN O POJIM HEOPraHUYECKOU
XUMHH B PA3BUTUN MEIAUIIMHBI,
CO3MaHMM HOBBIX MaTepuajoB (B CTPOUTENbCTBE U Jp. OTpacisix
MPOMBINIJICHHOCTH ), HOBBIX UCTOYHUKOB SHEPTUU (ATbTEPHATUBHBIC HCTOYHUKHU
SHEPIUU) B PELICHUU IMPOOJIEM HKOJOTHYECKOM, SHEPreTHYecKOl M MHUILEBOU
0€30MacHOCTH.
KonTponbsHas . .
34 Pemienue 3aganuii no teMe : «CBONWCTBA HEOPTAHUYECKUX BEIIECTB.» 1
pabora 2
Pazpnen 4. CtpoeHue u CBOMCTBAa OPraHUYECKUX BEIIECTB 38
Tema 4.1. OcHoBHOE coJiepkaHne OK 01
Knaccuduranmus, Teoperuyeckoe 00y4eHHE OK02
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CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIECTB

35-37 [lpeamet opranndeckoit xumun. B3auMocBsI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB.

XVMHYECKOE CTPOECHUE KaK MOPSAIOK COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJeHTHOCTU. OCHOBHBIC TIOJIOKEHHUS TEOPUU XHUMHUUYECKOrO CTPOCHUS
opranndeckux coeauHennii  A.M. bytnepoBa.  YriepoaHblid  CKeJeT
OpraHUYeCKON MOJIeKy/Ibl. MOJeKyNsipHble ¥ CTPYKTypHbIE (pa3BepHYTHIE,
COKpAIlICHHBIE) XUMHUYECKHe (POpMysbl. 3aBUCUMOCTH CBOWCTB BEIIECTB OT
XUMUYECKOTO CTpoeHus Moliekyl. WM3omepuss U u3zomepnl (CTpYKTypHas,
reoMeTrpuueckas (Iuc-Tpanc-uzomepusi). KpaTHocTh XMMHUECKOH CBSI3H.

[lonstne o  QysxouoHanbHOW  rpymme. [IpuHOUNBL  KIaccUpUKAIHA
OpraHWYECKUX COECIMHEHMM. MeXIyHapoaHas HOMEHKJIATypa W IPUHIUIIBI
HOMEHKJIATypbl OPraHU4YECKUX COCIMHEHUM.

[IpakTrueckue 3aHATHS

38-39 MU3yueHne HOMEHKIATYpPbl OpPraHUYECKHX COEAUHEHUN OTAEIbHBIX
KJIACCOB (HACBHIIIEHHBIE, HEHACHIIIEHHBIE W apPOMATHYECKHE YTJIEBOJIOPO/IBI,
CIUPTHL, (EHOJBI, aIbJACTUIbI, KETOHBI, KapOOHOBBIE KHCIOTHI U JIp.)
CocraBieHue

MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYT OPraHUYEeCKUX BEIIECTB
OTIENBHBIX KJIAacCOB, HCIOJb3YyS WX Ha3BaHUS 1O CHCTEMaTHYECKOU
HOMeHKnatype. Pacyersl mpocreiiineil ¢GopMynbl OpraHMYECKON MOIEKYIIHI,
HCXOJI U3 DJIEMEHTHOTO cocTaBa (B %).

OK 04
OK 07
I1K3.4
I1IK 3.5
[IK 3.6
K 5.1

Tema 4.2 CsoiicTBa
OpTraHUYECKUX
COCTUHEHUN

OcHOBHOE coiepKaHue

26

Teoperuueckoe o0ydeHue

22

OK 01
OK 02
OK 04
OK 07

40-44 npenenbHbIe yraeBoaoponabl. ['opeHMe MeTaHa KaKk OJUH M3 OCHOBHBIX
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MCTOYHUKOB TeIlJIa B IPOMBIIUIEHHOCTH
u ObITy. CBOMCTBA MPUPOJHBIX YIIIEBOAOPOIOB, HAXOKICHHE B IPUPOJE U
MPUMEHEHUE aJIKaHOB;

45-49 wHenpenenbHble W apoMaTUYecKue yriieBojaopoisl. [lommmepuszanus
ATUJIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0

uCIosb30BaHus. ['opeHune aneTuiaeHa Kak HCTOYHUK BICOKOTEMITEPATyPHOTO
IJIaMCHH JJId CBApPKU U PE3KU MCTAJIJIOB;

50-54 xucnopocoaepKale coeMHEHHs (COUPTHI U MIPOCTHIE YPUPHI, HEHOIIHI,
aIIbJACTH/IB M KETOHBI, KAPOOHOBBIE

KUCIIOTBI M WX Npou3BOAHBIE). [IpakTHyeckoe NpUMEHEHHE STHIICHIJIMKOIIS,
rnunepuHa, ¢enona. [Ipumenenue dopmanbaernaa, aneTanbIeruia, YKCYCHOM
KUCIIOTHL. MBlJIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT. Moromye CBOWCTBA
MBLIa;

55-59 azorcoaeprkaiiue COeTMHEHHS (AMUHBI 1 aMUHOKHUCIIOTBI, OCJIKH).

60-61 Knaccudukamus 1 0COOCHHOCTH OpPraHMYECKUX peakiuil. PeaknmoHHbie
neHTpbl. Panmukanel. [lepBoHayanbpHbIE TOHATHS O THIAX M MeEXaHH3Max
OpPTaHMYECKHUX PEaKIHil.

[IpakTrueckue 3aHATHS

62-63 PemieHne nenoyek NpeBpalicHUi Ha TEHETUYECKYIO CBSI3b MEXIY
KJIaCCAMM OpPraHUYECKNX COEUHEHUI C

COCTABJICHMEM HA3BAHMM OPraHWYECKMX COCIMHEHHWHM I1I0 TPUBHAIBHOM WU
MEKIYHapOAHON CHCTEMAaTUYECKON HOMEHKJIaType. Pelienne pacueTHbIx 3aaad
110 YPABHEHUSM PEAKIIUM C yHACTUEM OPraHUYECKUX BEIIECTB.

JlaGopaTopHbIe 3aHATHS

64-65 JlabopaTtopHas padora «[lonydeHue dTHIeHA U H3yUYEeHUE €TO CBOHCTBY.

[Tonyuenue 3TUsIeHA U3 3TaHOJA B JIAOOPATOPUH U M3yUeHUE ero (GU3NUECKUX U
XUMHYECKHX CBOMCTB. CocTaBiieHHE peaxuuﬁ MNPUCOCIUHCHHUA U OKUCIICHUSA Ha
npuMepe 3TuieHa. PelleHne pacueTHBIX 3aJad C HCIOJIb30BAHUEM IIJIOTHOCTH

I[IK 3.4
[IK 3.5

IIK 3.6.

IIK 5.1
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ra3oB 110 BOJOPOY U BO3AYXY.

Tema 4.3.
Opranunueckue
BCIIIECTBA B
JKU3HEICATCILHOCTH
YyeJIoBeKa.
IIpousBoacTBo 1
MIPUMEHEHHE
OpraHNu4eCKHUX
BCILIECTB B
MIPOMBIIUIEHHOCTH

OcHoBHOE coaepkaHue

Teopetuueckoe o0ydyeHue

66-67 buoopranuueckue coeauHeHus. llpumeHenune u OuoIOTMYECKas POJb
yriaeBo1oB. OKHUCIIEHUE YIJIEBOJAOB — MCTOUYHUK SHEPTUU >KHUBBIX OPraHU3MOB.
OOnactn mnpUMEHEHHs aMHMHOKUCIOT. [IpeBpamieHusi O€NKOB MUIIKA B
opranm3me. buonornuyeckue ¢QyHkuuu OenkoB. buomormyeckue (GyHKIUN
kupoB. Ponbp opraHuyeckoil XUMHM B PEHICHUH MPOOIEM MUIIEBOU
0€30MMacHOCTH.

68-69 HyxiienHOBBIE KUCIIOTBI: cOCTaB U cTpoeHue. CTpoeHue HYyKJIEOTH/IOB.
CocraB nyxsnenHoBbix kucinor ([AHK, PHK). Ponp HykiienHOBBIX KHCIOT B
KHU3HEIESATEIbHOCTU OPraHUu3MOB.

70-71 IIpou3BOACTBO OpPraHMYECKUX BEIIECTB: MPOU3BOJACTBO METAHOJIA,
nepepabotka HedTu. [lonmudTHIEH Kak  KPYMHOTOHHAXHBIA  TPOAYKT
XUMUYECKOTO mpousBojcTBa. [Ipumenenne otuiena. [lpowsBoiacTBo U
MIPUMEHEHNE KaydyKa U PE3UHBI.

CuHTeTHYECKHE W HCKYCCTBEHHBIE BOJIOKHA, WX CTPOCHHE, CBOMCTBA.
[IpakTUueckoe UCIoIb30BaHUE BOJIOKOH.

CuHTeTH4ecKHe TIIEHKU: U30JISIHS A IPOBOJIOB, MEMOPAHBI ISl ONIPECHEHUS
BOJBI, 3alllUTHBIC TUIEHKU s aBTOMOOWIIEH, TUIaCThIpH, XUPYprHYECKHe
noBsi3KA. HOBBIE TEXHOJIOTHH JAILHEUINIETO0 COBEPIICHCTBOBAHUS TOJUMEPHBIX
MaTepHaioB.

Ponb opranndeckoli XUMHUH B PEIICHUN TPOOIIEM YJHEPTeTUYECKOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MaT€pUAIOB, HOBBIX
HMCTOYHHKOB YHEPTUU (ATbTEPHATUBHBIC HCTOYHUKN YHEPTUN).

IIpakTHueckoe 3aHsATHE

OK 01
OK 02
OK 04
I1IK 3.4
I1IK 3.5
IIK 3.6

32



72 PenieHue nNpakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUI 110 COCTABJICHUIO
XUMUYECKHUX PEaKIIUH, OTPAXKAIOIINUX

XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COCIMHEHUN B Pa3JIMUHBIX cpeaax
(MpUpOAHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX ).

KontponbHas 73 Pemienue 3aganuii no teme: «CTpyKTypa U CBOMCTBA OPraHMYECKUX |
pabora 3 BEIIECTB.)
Paszpgen 5. Kunernueckue U TEpMOJAMHAMUYECKUE 3aKOHOMEPHOCTH IIPOTEKAHUS 10

XUMHYECKHUX PEaKUi
Tema 5.1. OcHOBHOE coJIep)KaHNE 4 OK 01
Kunernueckue Teopetuueckoe oOy4yeHue 2 OK 02
3aKOHOMEPHOCTH 74-75 Xwummueckue peakiuu. Kiaccupukanus XUMHUYSCKHX pEaKIUd: TI0 K 3.4
[pOTCKaHHs (asoBoMy cocTaBy (IOMOTEHHBIE M T€TEPOTE€HHBIE), IO HCIIOJIL30BAHMUIO TIK 3.5
XUMHHICCKUX KaTtanu3aropa (KaTaIuTHYECKUE H HEKATATUTHUECKUE). IK 3.6
peakim CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT pAa3IWYHBIX (PAKTOPOB: TPUPOIBI TK5.1

pearupyromux BemecTB, KOHIICHTPALUU PEarupyoIiX BEIIeCTB, TEMIEPATyPhI

(mpaBuno Bant-T'odda), mnmomanu peakuuOHHOW NOBEPXHOCTH, HATMYUSL

Katanuzaropa. Pomb  Karanu3aropoB B OpPUPOAE M MPOMBIIUICHHOM

IPOM3BOJICTBE.

DHeprus akTUBAIMH. AKTUBHPOBAaHHBIN Komruiekc. KarammzaTopsl M KaTamus.

Posnp kaTanmu3aTopoB B IPUPO/IE U IPOMBIIIIEHHOM IPOU3BOJICTBE.

JlaGopaTopHbIe 3aHATUS 2

76-77 N3ydenne 3aBUCUMOCTH CKOPOCTH XUMUUYECKON PEAKIIUK OT
KOHIICHTPAIlUX PEarupyronux BEMIECTB U TEMIIEPATYPHI.

JlaGopaTopHas paboTa Ha BEIOOP:

1. Jlabopatopnast pabora «OrmpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT
KOHIICHTpAIlUX Pearupyronmx BemecTsy. MccemoBanre 3aBUCUMOCTH CKOPOCTH
peakuuy OT KoHIeHTpauuu. OnpeneneHne KOHCTAHTHI CKOPOCTH PEaKIUU
rpau4ecKUM METOI0M.

2. JlabopatopHas pabota «OmnpeneneHrne 3aBHCUMOCTH CKOPOCTH PEAKIUUA OT
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Temneparypbl». MccnenoBaHue — 3aBHCHMOCTH  CKOPOCTH — PEAaKLMU  OT
Temreparypbl. Pacuer 3Heprum akTUBalUU PEAKIHH.

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN  Ha aHaiuu3 (aKTOPOB,
BIIMSIIOIMX Ha U3MEHEHHE CKOPOCTH XUMHUUYECKOH PEeaKIUu.

Tema 5.2.

TepmoauHamMuueck
ue

3aKOHOMEPHOCTH
MPOTEKaHUSA
XHUMHYECKHUX
peaKIuid.
PaBHOBecue
XHUMHYECKHUX

peakuuii

OcHoOBHOE COACPIKAHUC

Teopernueckoe oOyueHue

78-79Knaccudukanus XUMHUYECKHX peakluii: 1o TemioBoMy 3¢ dekry
(3K30TEpMUYECKHE, OHIAOTEPMUUYECKHE), IO OOpaTUMOCTH (OOpaTumbie U
HeoOpatumeble). TernoBbie 3QGeKThl XUMHUUECKUX peakiuil. TepMoxumuieckue
ypaBHeHUsa. OOpaTuMOCTh peakiuil. XMMHUECKOE PaBHOBECUE M €0 CMEIICHHE
1oJ JCWUCTBHEM pa3iW4HbIX (PAKTOpPOB (KOHIEHTpAalMs pEareHTOB WU
NPOAYKTOB DPEaKIWHW, TaBJICHUE, TeMIIepaTypa) Uil CO3JaHHS ONTHMAIIbHBIX
YCIIOBUHM MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

[Tonsatne 00 oHTambmuu W HSHTponmH. OHeprus ['mb6ca. 3axon I'ecca m
cieAcTBUA W3 Hero. Poib  cMemeHWsT paBHOBECHS B TEXHOJIOTHYECKHX
HpoIeccax.

HpaKTI/I‘-ICCKI/Ie 3aHATUA

80-81 O3nakomiienue ¢ npunuunoM Jle lllarense. BnusHue pa3nuyHbix
(bakTOpOB Ha U3MEHEHUE PABHOBECHS] XUMHUECKUX PEaKLIUH.

3aKkoH HeﬁCTBYIOHII/IX MaCC M KOHCTaHTa XMMHUUYCCKOI'O paBHOBECHUA. Pacuetsl
PAaBHOBCCHBIX KOHHGHTpaHHfI

pearupyromux BeecTB U MPoAyKTOB peakiuii. Pacuers! TemioBoro s dexra
peaKkuuu.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3a/IaHUM Ha NMPUMEHEHHE NpuHuuna Jle-
[[Tarenpe 1 HAXOXKJEHUS HAINPABICHUS CMEIICHHS PABHOBECUS XUMHUYECKOH
peakuuu W aHaiu3 (AKTOpPOB, BIHUAIOIIMX HA CMEUIEHHE XUMHUYECKOTO
PaBHOBECHSI.

JlaGopaTopHbIe 3aHATHS

82-83 JlabopatopHas paborta «/3ydeHune BIUsSHUS pa3aTuIHbIX (PaKTOPOB Ha

OK 01
OK 02
[IK 3.4
[IK 3.5
[IK 3.6
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CMEILIEHUE XMMUYECKOTO PABHOBECHSI.
I/ICCHGI[OBaHI/Ie BIINAHUA U3MCHCHUS KOHI_IGHTpaI_[I/II/I BCIICCTB, peaKI_[I/II/I CpCIILI 158
TeMHepaTypr Ha CMCIICHUEC XUMHUYCCKOT' O paBHOBGCI/ISI. CpaBHeHI/Ie HOJIy‘IeHHLIX
pEe3yJbTAaTOB C TEOPETHYECKH NPOTHO3UPYEMBIMHM HAa OCHOBE NpuHuuUIa Jle
IIaTenne.

KourponbHas 84 Pemienue 3apanuii Ha TeMy : «CKOPOCTh XMMHUYECKOM peaKIMu U XMMHUYECKOE
pabora 4 paBHOBECHE.»
Paznen 6. JucnepcHble cucTEMbI
Tema 6.1. OcHoBHOE coJiep KaHne OK 01
HAucnepcHsie Teopetuueckoe oOydyeHue OK 02
CHCTCMI’f 1 GaKTope! 85-86 Jlucnepcubie cuctembl. Kosmonaneie cuctemsl. ICTUHHBIE PaCTBOPHI. OK 07
1X YETOMHHBOCTH] PactBopenune kak Qusuko-xumuyeckuii mpouecc. PactBopbl.  CrnocoOsl TK 3.5
MIPUTOTOBJICHUSI PACTBOPOB. IIK 36
PactBopumMocTth. MaccoBasi g0 pacTBOpeHHOTro BemiecTBa. [IpeaensHo IIK 5.1
JIOMyCTUMbIE€ KOHLIEHTPALUU U UX
HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€3011aCHOCTH.
Knaccudukanus maucnepcHsIx cucteM 1o coctaBy. CTpoeHue u (akTOphI
YCTOMUMBOCTU JUCIEPCHBIX CUCTEM. Pacro3HaBaHWE HWCTUHHBIX PacTBOPOB,
KOJUIOMJIHBIX PAacTBOPOB M TpyOoaucnepcHbIx cucteM. CTpoeHHE MUIIEIUIBI.
PaccenBanue cBeta mpu TPOXOXKIEHUU CBETOBOTO Iy4YKa Yepe3 ONTUYECKU
HeoHOpo Yo cpeny (3ddexrta Tunmans).
[IpakTUueckue 3aHATUS
87-88 Pemienue 3aga4 Ha IPUTOTOBJIEHNE PACTBOPOB.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha JUCTIEPCHBIC
CHUCTEMBI, HCIIONb3yeMble B OBITOBOW U TPOW3BOJCTBEHHOW JIESITEIBHOCTH
YEJIOBEKa, C TIO3UIIMN IKOJIOTHUECKOM 0€30MaCHOCTH MOCHIEICTBHI U TPAMOTHBIX
penieHuit mpobiem, CBI3aHHBIX C XUMUECH.
Tema 6.2. OcHOBHOE coziepKaHue OK 01
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Uccnenosanue JlaGopaTopHble 3aHITHS 4 OK 02
CBOMCTB 89-90 JIaGopatopHas padoTa «[IpuroToBieHHE PACTBOPOBY. 1K 3.4
AUCIIEPCHBIX CUCTEM ([TppUroTOBICHHE pPacTBOpPOB  3aJaHHOMU (MOJNISIpHOM)  KOHIIEHTpAINH ) IIK 3.5
AT BX (c MIPAKTUKO-OPHEHTHPOBAHHBIMH BOIIPOCAMHU ), ONIPEICIICHUE CPEIbI 1K 3.6
UACHTU(DUKAIN BOJIHBIX PACTBOPOB. K 5.1

91-92 JlabopatopHas padora «McciaenoBanue TUCIIEPCHBIX CUCTEM.

[IpuroroBneHre W W3y4eHHE CBOMCTB JUCIEPCHBIX CHUCTEM pa3HBIX BHJIOB: 2

CYCIICH3UH, SMYJIBCHH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX

Y KOJUIOU/IHBIX PaCTBOPOB, BBISIBIICHUE OCHOBHBIX Pa3IMYUi MEXy HIMHU.
KonTposnbnas .

93 Pemienue 3aanuii no reme : «/lucnepcHble cUCTEMBL.» 1
pabora 5
Paszpnen 7. KavecTBeHHble peakiyy 0OHApYKEHUSI HEOPTAaHUIECKUX M OPTaHUYECKUX 10

BEIIIECTB
Tema 7.1. OcHOBHOE coJIep)KaHNE OK 01
OGnapyxenue [TpakTHYecKHe 3aHsITHS OK 02
HCOPTaHMICCKUX 94-96 IIpoBeeHne KaueCTBEHHBIX XUMHUYECKUX PEAKIINNA, XapaKTEPHBIX JJIS OK 04
KaTHOHOB M aHHOHOB | oGHapykeHHUs HEOPraHMYECKUX BELIECTB (KaTHOHOB M aHMOHOB). CocTaBieHHe OK 07

ypaBHEHMI peakuuii oOOHapyxkeHus kKaTuoHoB [-VI rpynn u aHHOHOB, B T.4. B

MOJIEKYJISIPHOM ¥ HOHHOH (hopMax.

Peakiun oOHapyKeHUSI HEOPIraHUYECKHUX BEILIECTB B PeaIbHBIX 00BEKTAX

OKPYXKaroILEeH Cpebl.

JlaGopaTopHblie 3aHITHS 2

97-98 OGHapyxeHue HeopraHudeckux BemiecTB (katnoHoB [-VI rpynn wim
AQHUOHOB) C HCITI0JIb30BAHNEM KaUECTBEHHBIX AHATMTHUECKUX PEaKIINM.
JlaGopatopHasi paboTa Ha BEIOOp:

1. JJaboparopHas paboTa «AHAIUTUYECKHE peaKui KaTuoHOB [-VI rpymmy.
[TpoBeneHne KaueCTBEHHBIX PEAKIINM, UCIIOIB3YEMBIX IJIsi OOHAPYKEHUS
KaTuoHOB | rpymmel (kamus, HATPUs, MarHusi, aMMOHUS),
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Il rpynmer Ha npumepe Oapus, III rpynmer — cBunna, IV rpymnmber —
amomunus, V rpynnbel — xeneza (II m III), VI rpynnel — Hukens.
Onucanne HaOMIOAEMBIX SIBICHUH M COCTaBJICHHE XHUMHUYECKUX
peaKuui.

2. JJaboparopHasi pabota « AHATUTUYECKUE PEAKIIUU AaHUOHOBY.

[IpoBeneHne KayeCTBEHHBIX peaKIUil, HUCHOJIb3YeMbIX Ui OOHAPYKEHUS
aHUOHOB: KapOoHara, ¢ocdara, cynbdara, cynbhuma, HUTpaTa, XJIOpuaa U Ip.
Onucanne HaOMIOAa€MBbIX SBJICHUI U COCTABIIEHUE XUMUYECKUX PEAKIUH.

Tema 7.2.
Oo6napyxeHue
OpPTraHUYECKUX
BEIIECTB OTACIHHBIX
KJIACCOB C
HCIIOJIb30BaHUEM
KaueCTBEHHBIX
peakuuit

OcHoBHOE cofiepKaHue

HpaKTI/I‘ICCKI/Ie 3aHATHUA

99-101 [IpoBeneHne Ka4eCTBEHHBIX XUMUYECKUX PEAKIIMM, XapaKTePHBIX JUIs
OoOHapy>KEHHsI OT/IEIBHBIX KIIaCCOB OPraHWYECKUX COEANHEHH: (DEHOIIOB,
JIBJIETU/I0B, Kpaxmaja, yKCYCHON KUCIIOTbI, AMUHOKUCIIOT U AP.

Jlenatypanus OeIKOB IPH HarpeBaHHUM, LIBETHbIE PEAKLIUU OEIKOB.

CocraBieHne Ka4YeCTBEHHBIX PEAKIUN OOHAPYKEHHS OPTaHUIECKUX COSTMHEHUN
OTJEJIbHBIX KJIACCOB.

JlaGopaTopHbIe 3aHATHS

102-103 Ob6napy>keHue OpraHuyecKuX COeAMHEHNN OTIENbHBIX KJIACCOB.
JlabopaTopHas paboTa Ha BEIOOP:

1. JTaboparopHas pabota «KauecTBeHHbIE peaKklIuU Ha OT/IEJIbHBIE KIAacChl
OpPraHMYECKUX BEILIECTBY.

OK 01
OK 02
[IK 3.4
[IK 3.6
IIK 5.1

[TpoBeneHne KaueCTBEHHBIX PEAKIINM, HCIOIB3YEMBIX Il OOHAPYKEHUS
OpPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIaccOB: (DEHOJIOB, aJIbJETUIOB, Kpaxmaa,
YKCYCHOU KHCIIOTBI, aMUHOKHCIIOT, 0€JIKOB U Jp. Onrcanue HabIogaeMbIxX
SIBJICHUW U COCTABJICHUE XUMHUYECKUX PEAKIIMNA U/UIIU CXEM.

2. JJabopaTtopHnas pabota «KauecTBeHHBIN aHATN3 OPTaHUYECKUX COCTMHCHHI
1o (pyHKIHOHAIBHBIM rpynnam». [IpoBeneHne kauecTBEHHBIX peakiuii,
HCIIONIE3YEMBIX JIJISl pacliO3HABAHUS OPTAHUYECKUX BEIIECTB OTJEIBbHBIX KIIACCOB
1o (pyHKIIMOHAIBHBIM TPyIIaM: Ha IPUMEPE aMUHOKHUCIIOT B KapOOHOBBIX
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KHCJIOT, CIIMPTOB U (beHOJ'IOB, AJIbACTUI0B U KETOHOB. Omnuncanue Ha6.]'IIOI[aeMBIX
SIBIICHUH M COCTaBJICHUE XUMHUYECCKUX peaKHI/Iﬁ H/UIU CXEM.

[TpodeccnonanbHO -OPUEHTHPOBAHHOE COJIEPkKAHUE (COIEePIKAaHUE TPUKIIATHOTO MOJTYJIs) 33
Pazpgen 8. Xumus B OBITY ¥ POU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKa 5 OK 01
Tema 8.1. Xumusa B |OCHOBHOE cO/iepKaHUE 5 OK 02
ObITy 1 [IpakTHueckue 3aHATUS 3 5 OK 04
NPOU3BOACTBEHHON 104108 Dkosorndeckas 6e30aCHOCTb IOCIEACTBHI GbITOBOM 1 OK 07
ACATCIBHOCTH IPOM3BOICTBEHHOM JEATEIBHOCTH YEIIOBEKA, CBA3aHHas C epepaboTKOM IK 3.4
HCIIOBCKA BEIIIECTB; MOMCK M aHAJIN3 XUMHYECKOW HHPOPMAIIUH U3 PA3THYHBIX MK 3.5
MCTOYHUKOB (Hay4Has U y4eOHO-Hay4yHas JINTEpaTypa, CPEeICTBA MACCOBOI [IK 3.6

uHpopmanuu, cetb MHTepHET 1 Apyrue). Keiick (¢ yuerom Oymaymen
npodecCHOHAIBHOMN J1eTEIbHOCTH) Ha aHAINU3 HHPOPMALIUU O
IIPOM3BOJICTBEHHOH ESATEIbHOCTH YeJIOBEKa, CBI3aHHOM C repepaboTKoi U
IIOJIy4EHUEM BELIECTB, a TAKIKE C IKOJIOTUYECKOM O€30M1aCHOCTBIO.

38.H_II/ITa Kelca: Hpe)lCTaBJ'IeHI/Ie PE3YIbTATOB PCIICHUA KEeMCoB (BLICTYHJ'IGHI/IC C

Mpe3eHTAINeH )
Tema 9.1.1. OcHoBBI |OCHOBHOE CcOzEp)KaHNE 7 OK 01
nabopaTopHON JlaboparopHble 3aHATHS 3 2 [IK 3.4
IIpaKkTHKH B 109-110 JIa6opatopHas pa6ota «OCHOBBI Ta00PATOPHOI MPAKTUKI. 1K 3.6

podecCuoHaNbHBI X IIK 5.1

YMmenue paboTaTh ¢ J1abopaToOpHON MOCYI0H U XUMHUECKUMH PEaKTHUBAMHU.
nabopatopusx [IpoBeneHre OCHOBHBIX JTAOOPATOPHBIX orneparuii. JlaboparopHoe
ob0opynoBanue. TexHuka 6€30MacHOCTH U paBuIia paboThI (TOBEACHUS) B

nabopaTopuu.

IIpakTrueckue 3aHATHS 2 5

111-115 BeinonHeHue TUIIOBBIX PACYETOB 110 TEMATHKE SKCIIEPUMEHTA (BBIXO]
IPOAYKTa peakiMy, Macca HaBeCKU, 00bEM paCTBOPHUTEII).




O06paboTka JaHHBIX, aHAIHU3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYUCICHUE CPEIHETO
3HAYEHHS YKCIIEPUMEHTAIBHBIX JAHHBIX, IIOTPEIIHOCTH).

[IpencraBneHue pe3yabTaTOB 3KCIIEPUMEHTA B pa3iInyuHOi popme (Tabnuna,
rpaduK, OTYET, JOKJIAMI, IPE3CHTAIINSA).

Tema 9.1.2.
XUMHAYECKUH
aHau3 po0 BOJIBI

OcHOBHOE COACPpIKAaHUE

11

Teoperuueckoe oOydeHue

116-119 Knaccuduxarus mpod BOAbI IO BULY U HA3HAYCHHIO, UCXOJIS U3 €€
XUMHUYECKOro cocTaBa. OpraHojaenTHYeCKue CBOMCTBA (3armax, Mpo3pavyHOCTb,
I[BETHOCTb, MyTHOCTb) BOJIbl. KHCIOTHOCTD U 11€710YHOCTh BOAbL. pH cpensl u
METO/bI ee onpeencHus. JKecTKkocTh BOJbI U METOIBI €¢ onpeneneHust. CyluHoCcTh
MeTOo/a TUTPOBaHUs. BHIIbI )KECTKOCTH BOJIbI (BpEMEHHAs U TIOCTOSIHHAS ).
’KecTkocTh BOJIBI KaK MPUYMHA BBITIAJCHUS OCAIKOB HIIH

O6pa3OBaHI/IH COHGOTHOH(GHHﬁ, HUMCHOIIINX MECTO B 6BITy " Ha ITPOU3BOACTBC.

CoctaB conei, BbI3bIBaIOLINX KECTKOCTh BOJBI. XUMHUUYECKUE TIPOLIECCHI,
YCTPaHSIOIIUE )KECTKOCTh BOJIBI.

VYpaBHEHMS] XUMUYECKUX PEAKIHNH, HIUTFOCTPUPYIOLINX IPOLECCHI, TPOUCXOAAIINE
IIPU YCTPAHEHUH KECTKOCTU. Y CTpAaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMH U
XUMHUYECKUMHU criocobamu. CriocoObl yCTpaHEHUsI TOCTOSTHHON KECTKOCTH.

[IpakTrueckue 3aHATHS

120-123 YMmeHue UCTIoNIb30BaTh CIIOCOOBI BHIPAXKEHUS KOHIIEHTPALUN PaCTBOPOB:
MaccoBas 10Jis1 paCTBOPEHHOIO BELIECTBA, MOJIApHAs U

MOJIJIbHAS KOHLIEHTpauu. TuTp pactBopa. Penienue npakTuko-opueHTHPOBAHHBIX
TEOPETUYECKHUX 3aJJaHUI Ha pacueT KOHIIEHTPAIUil 3arpsA3HSIOIINX BEIIECTB U UX
CpaBHEHHUE C MPEENIbHO TonycTUMbIMH KoHLeHTpauusmu (ITIK).

JlaGopaTopHbIe 3aHATHS

OK 01
OK 02
OK 07
I[IK 3.4
I[IK 3.5
IIK 3.6
K 5.1

39



124-126 VccnenoBaHne XUMUYECKOT'O COCTaBa MPOO BOJIBI.

JIaboparopHast paboTa Ha BEIOOD:

1. JTaboparopHast pabota «O4ncTKa BOABI OT 3arpsiI3HEHUI.

Hcnonp3oBanue MeTo10B (pUIBTPOBAHUS M aICOPOIMH JUIs OTICIICHHSI 3arpsI3HEHU I
B UCCIIEIyeMOH mpode

BOJibl. BEIOOp MeTO/Ma OYMCTKH B 3aBUCUMOCTH OT BHJa 3arpsi3HeHust. CpaBHEHUE
3¢ (HEKTHBHOCTHU Pa3IMIHBIX METOIOB OUYMCTKU BOJIBI B PA3HBIX YCIOBUSX (B
nabopaTopuu, B TOMALTHUX H MOJEBBIX YCIOBHSIX).

2. JlaboparopHnas pabota «Onpenenenne pH BoIbI U €€ KUCIOTHOCTHY.
Onpenenenue pH cpebl ¢ TOMOIIBIO YHUBEPCATBHOTO HHIUKATOPA.
Vcnonp3oBaHue TUTPOBAHMUS IS ONIPEICIICHUST KUCIOTHOCTU. OTpeienienue oomei
KHMCJIOTHOCTH BOJIbl, PaCYET CBOOOIHOM KMCIOTHOCTH. OnpeneneHue ooen u
cBOOOHOH 1menoyHocT. CocTaBIeHUE YpaBHEHUH PeaKIiid, MPOTEKAIONIHMX TPU

OTpeieNIeHUN KUCIOTHOCTH/ IIETOYHOCTH TPOO BOBI. Y CTAHOBJICHHE CIIOCOOOB
HCIOJIb30BAaHUS UCCIIEIOBAaHHBIX MPOO BOJBI B )KU3HEIEATEIHLHOCTH YeIOBeKa, Ha
OCHOBE MOJyYEHHBIX JIAHHBIX O COCTaRBe.

3. JlTabopaTtopHas pabota «OnpeesieHne )KeCTKOCTHA BOJIbI U CIIOCOOBI ee
YCTPaHEHUS».

Crioco0bl ycTpaHEeHHs BCEX BUJIOB )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIeH
KECTKOCTH. Pellienne skcnepuMeHTalIbHOM 33a/1a4M Ha BBISIBJICHUE BPEMEHHOW U
MTOCTOSTHHOM >K€CTKOCTH BOJbI. OlleHKa BEPOSATHOCTH YCTPAHEHUS BCEX BUOB
YKECTKOCTH B JOMAIIIHUX YCJIOBHSIX.

Tema 9.1.3.
XUMHUYeCKHi
KOHTPOJIb
KadecTBa
MPOAYKTOB
MMUTAHUS

OcHoBHOE cofepkaHue

10

TCOpCTI/I‘ICCKOC O6y‘ICHHC

127-130 KayecTBEHHBIN XMMUYECKUI COCTAB IPOAYKTOB MUTaHus. BemecTsa,
banbcupuIUpyomKe MPOAYKThI MUTAHUS, U BEIIECTBA, 3arPA3HSIOLINE TPOTYKThI
nutanus. OnpeneneHue 3arpa3HIoIX XUMUYECKUX BEIIECTB B ITPOTYKTAX
IIATaHHUs], OIIPEIEIICHNE BEIECTB, HE 3asBJICHHBIX B COCTABE IIPOJYKTOB IIUTAHUS.

HpaKTI/I‘-ICCKI/Ie 3aHATUA

OK 01
OK 02
OK 07
I[IK 3.4
[IK 3.5
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131-134 Ymenue onpeaensiT OpraHuyeCcKue 1 HEOPraHMYECKUE BELIECTBa,
BXOJIAIIME B COCTaB MPOAYKTOB nuTanus. Onpeaenenyue cocraa 0o/ Ha
coJiep>KaHue MaKpO U MHUKPOAJIEMEHTOB. M3yueHue npeanoskeHHbIX
npernojaBaTeneM 010/ Ha

MpeIMET XUMUYECKOTO COCTaBa, ONPEAEIEHUE TOJIEN OT CYTOYHOM HOPMBI MaKpo U OK 01
MHUKPO3JIEMEHTOB B YKa3aHHOM OJtofie. Penienue npakTuko-opueHTHPOBaHHbBIX OK 02
3a/1a4 10 KyJUHAPHON TeMaTHKe Pa3INYHbIX THIIOB. OK 04
JlabopaTopHbIe 3aHATHS 2 OK 07
135-136 HccrnenoBanue XMMAYECKOTO COCTaBa MPOAYKTOB MUTAHHUS. 1K 3.4
JIaGoparopHas paboTa Ha BBIOOD: IIK 3.5
1. JlaGopaTtopHas pabora «OOHapy)eHHE HUTPATOB B MPOAYKTAX MTUTAHUSD. TK 3.6
K 5.1
HccnenoBanue MarepraioB MOIYKOIMUYECTBEHHBIM METO/I0M OIIpEIEICHUS
HUTPATOB C HCIIOJIb30BaHUEM U (eHIIaMUHa (KOPHETIIOIBI OBOIIEH, JINCTHS U
KOYepbKKa KamyCThl, TUIObI (PPYKTOB). AHANTU3 YPOBHS 3arpsS3HEHHUS HUTPATaMU
10 UHTEHCUBHOCTH OKPAILIMBAaHUS IPOJYKTOB PEAKIUH.
2. JTaboparopHas pabota «lccnenoBanue NpoyKTOB MUTaHUS HAa HAJTM4ne
YTJIEBO/IOB.
HccnenoBanne MOIOYHBIX MPOIYKTOB Ha HaNU4Yue kpaxmana. Mccnenosanue
MIPOJYKTOB HA HAJIMYME TITFOKO3bI.
137-138 Koncynprauuu 2
139-144-ITpomexyTouHasi aTTeCTalus MO AUCHUILTUHE (IK3aMEH) 6
Bcero 144
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IIpumepHbie TeMbl pedepaToB (I0KJIAT0B), MPEe3eHTAIHN,
HHAUBHAYAJIbHBIX IPOEKTOB

* buoTexHonorNs ¥ reHHast nHXxeHepuss — TtexHosioruu X XI Beka.

* HanotexHonornsg Kak NpUOPUTETHOE HANpaBJICHUE Pa3BUTUS HAyKU U MPOU3BOJCTBA B
Poccuiickoit @enepanuu.

» COBpEeMEHHbIE METOJIbI 00€33apakKMBaHUS BOJIbI.

* Xusnp u nesrenpHocTh J. 1 .Menaeneena.

* «Ileproguueckomy 3aKoHY OyAylIee HE TPO3UT Pa3pYILIEHUEM. . )

* PoJib 0TE€YECTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTHUH MUPOBOM

OPraHU4YeCKOW XHUMUHU.

* X¥MUs U 310POBbE YEIOBEKA.

» Oprannueckasi XMMusi, YeJIOBEK U IPUPO/IA.

* [[l1a3mMa — 4eTBepTOE COCTOSIHUE BEIIECTBA.

* AMop(dHBIE BEIIeCTBA B IPUPOJE, TEXHHUKE, OBITY.

* Oxpana okpyxawolmeid cpeapl OT XUMHUYECKOro 3arpssHeHus. KoiamdyecTBeHHbIE
XapaKTEPUCTUKU 3arPSI3HEHUS OKPYKAOLIEH CPEJIbI.

* 3auTa 030HOBOTO SKpaHa OT XMMUYECKOIO 3arpSA3HEHUS.

* ['pybonucniepcHble CUCTEMBI, UX KJIacCU(PUKaLKs U UCIOJIb30BaHNE B NPOPECcCHOHATBHON
NEATEIbHOCTH.

» Kocmernueckue remnu.

* Kak BIUSIOT 1€300paHThl HA 030HOBBIN CIIOW IUIAHETHI?

» Kocmernka npyr uinum Bpar?

* PacTBOpBI BOKpYT HAc. Tumel pacTBOPOB.

* Boza kak peareHT u cpeia sl XMMHUYECKOT0 IpoLecca.

* Kuznb u nesrenbHocth C.AppeHnyca.

* BKi1ag OTEYECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU MIEKTPOIUTHUUECKON JUCCOLMALUH.

* YcTpaHeHHE KECTKOCTH BOJIbI HA MPOMBIIIJIEHHBIX MPEANPUATHUSIX.

 CepHas KHCIIOTa — «XJIE0 XMMHYECKOW TPOMBIIIIIEHHOCTH.

* Mcnonib30BaHE MUHEPATIBHBIX KUCIOT HAa MPEANPUATHIX PA3TIAYHOTO MTPOQUIIS.

* DKOJOTUUYECKH 0€30macHOe OBEJACHUE TTPH UCIIOJIB30BAHUM CPEJICTB OBITOBOM  XMMUHU.

* Peakuuu ropeHust Ha POU3BOJICTBE U B OBITY.

* [ToBapeHHas COb KaK XUMHUYECKOE ChIPbE.

* BupryanbHO€ MOJECIMPOBAHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB IJIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIUIABOB JIEKTPOJIUTOB.

» IlpakTrueckoe TpPUMEHEHHE OJIIEKTpoJM3a: paQUHUPOBAHUE, TabBAHOIUIACTHKA,
rajbBaHOCTETHUS.

* cTopus nonydeHus ¥ MpoU3BOICTBA AIFOMUHMUSL.

* DIIEKTPOIUTUYECKOE TIOTyueHUE U paUHUPOBAHUE MEJIH.

* Xu3nub u nesarenpHoCcTh I'. J[9BH.
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* Posib METAJUTOB B UCTOPUHU YEIIOBEUECKOW LIUBUIIM3ALNUU. VICTOpUS OTEUECTBEHHON YEPHOU
MeTauyprui. CoBpeMEHHOE METAITyPru4ecKoe IPOU3BOJICTBO.

* Mctopusi 0TeUeCTBEHHOI LIBETHOM METAJIypruu. Pojib METaIoB M CIJIABOB B HAYYHO-
TEXHUYECKOM IIporpecce.

* Koppo3sust MeTanioB u criocoObl 3alIUThl OT KOPPO3UH.

* UnepTHBIC 1M OIaropoiHbIe rasbl.

* Poxxaromue coiam — rajgoreHsl.

* lcTopus BEACKON CIIMYKH.

* VcToprs BOSHUKHOBEHUS U PA3BUTHUSI OPTaHUUECKON XUMHUH.

 )Kusnsp u nesarensHocts A.M.byTtieposa.

* Butanusm u ero kpax.

* Ponb OTe4YeCTBEHHBIX YYEHBIX B CTAHOBJICHHMM WU Pa3BUTHU MHUPOBON OpPraHUYECKOM
XUMUHU.

* CoBpeMEHHbIE NIPEACTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHHUS.

* DKOJIOTHYECKHUE aCIEKTHI NCIIOIb30BAHUS YTIEBOJOPOAHOTO CBHIPBS.

¢ DKOHOMHMYECKHE AacHeKTbl MEXIYHAapOJAHOTO COTPYJHUYECTBA [0 HCIOJIb30BaAHUIO
YTJIEBOJOPOJHOTO CHIPbSI.

* Ucropust OTKpeITHS U pa3pabOTKU ra3oBbIX U HEPTAHBIX MECTOpOXAeHUU B Poccuiickoit
®denepanuu.

* XuMUs yIriIeBOJIOPOTHOTO CHIPhs U MOs Oyayiasi mpodeccus.

* YrineBogopoAHOE TOIIMBO, €I0 BUIBI M HA3HAYCHHE.

* CHHTETHYECKHE KayuyKH: UCTOPHUS, MHOTOOOpa3ue 1 MepPCIeKTHUBHI.

* Pe3nHOTEXHNYECKOE TPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM ITPOrpecce.

* UTo Takoe XUMUYECKUE PEAKIINU?

* 3ayeM XUMHUS HYXKHa B HallleH KU3HU?

* Kpatko oxapakrepu3yiite 0COOEHHOCTH MUILEBBIX TPOU3BOICTB.

* Bo3aeiicTBrEe MUIIEBOM MPOMBIIIIEHHOCTH HA IPUPOJHYIO OKPY KAIOIIYIO CPENy.

* [IpuponooxpanHas nesTenbHOCTh B chepe MUIIEBON MPOMBIIIIEHHOCTH.

* [Touemy muIIIEeBasi MPOMBIIINICHHOCTh MOXKET OBITh HHUIITUATOPOM BO3HUKHOBEHUS
AIUJIEMUM.

» Xumus B Moei mpodeccum.

* Kak BiusieT XUMUs Ha 3I0pPOBbE YEJIOBEKA.

* Uto Takoe MoJieKyJisipHas KyJluHapus?

* Xumus 1 nuuia (MapMenan). AHaJIu3 Ha cojiepKaHue KpacuTesnen.

* XUMUYECKHUI aHAJIN3 IIOKOJIaJla U €ro BIUSHUE HA OPraHU3M YeJIOBEKa.

* YrieBojsl B IPOAYKTaX MUTAHUS U KAKOBA UX POJIb.
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3. YCJOBUSI PEAJM3ALIMA NPOTPAMMBI OBIIEOBPA3OBATEJBLHOW
TUCHMILIAHBI

3.1. TpeGoBaHusi K MUHUMAJbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY O0eceYeHnI0
Peanuzanusa mporpaMMmbl AUCHMILIUHBL TpeOyeT Hamuuusi y4eOHOTO KaOuHeTa XUMHUS U
buosnorus.

O6opynoBanue ydeOHOro kabuHeta: HacTeHHble CTEHIbl TOCTOSHHOW SKCHO3UIUU
«O0mue ¢GopMynsl OpraHUYECKUX COEIUHEHUI», « PacTBOpUMOCTb coOjel, KHCIOT U
OCHOBaHUU B BOJAE», «DJIEMEHTbl C IOCTOSHHOW U TEPEMEHHON BAJICHTHOCTBIO», «
dusndyeckue BEIMYUHBI B XUMUYECKUX pacuérax», « XUMHS W KU3HBY, «MuUHEpalbl u
pyae», «IICXD J1.M.MenneneeBay, «TexHuka 0€30aCHOCTH Ha YPOKaX XUMHUM»

YyeOHble HATJISAIHBIE TOCOOUS:

- pa3paboOTKH MPAKTUIECKUX, TaOOPATOPHBIX paboT,

- pa3pabOTKH 3aHATHI IJIs1 CAMOCTOSATENbHON PaboThl 00yJaroIuXxcs,

- TeMaTUYECKUE TaOJUIIBI,

- KOJUICKITUY;

TCO: HOyTOYK, BUAECOIPOEKTOP.

Ob6opynoBaHue:

PaGouee mecTo nenarora:

-CTOJM, CTYN, JIOCKa, dKpaH, Aepxatenu ais tadnui, Tym6a nns TCO, mynsT ynpaBlieHuUs,
BBITSDKHOM 1IKad, OakTepUIIaHAas JTamIa.

Pabouee mecTo oOyuaromierocs:

-ctoi - 15, crynbs — 30.

3.2. UndopmanuonHoe odecnevyenue o0yueHust

Ilepeyenn PEeKOMeEHy eMBIX y4eOHBIX U3/1aHUi, HNHuTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JINTEPATYPbI
JJist cTy1eHTOB:

1. Epémun B.B. Xumus Yrnyonéuusiii yposensb.10-11kn. Ilox penakuueit Jlynuna B.B. M.
Hpoda 2020.

2.  Ta6puensa O.C. ,OctpoymoB U.I. CrmagkoB C.A Xumus 10 k1. AO «M3parenbcTBo
IIpoceemienne.»2023

(98]

INadpuensiu O C OctpoymoB U I' CnaakoB C A Xumus 11 kitace AO «3marenbctBo»2022

4. Taopuensu O.C. Ocrpoymo W.I'. AxneGenun A.K. Xumusa. Bpoawsii kypc. OO0 «
Hpodar, AO «M3narensctBo. [Ipocsemenne.»2022

5. Epémun B.B. Kysemenko H.E., Tepenun B.1., Jlpo3no A.A .Xumus 10xm. Xumus 11k ¢
yriyonénasiM n3ydenueM. AO « MznarenscTBo. [IpocBenienne.»2022

6. Epémun B.B. JIpo3nos A.A. Jlyaun B.B. nox penaxuueii Jlynnna B.B. Xumus 11 k1. AO «

W3narensctBo Ilpocsemenne» 2022

Jiis1 npenoaaBaresiei:

06 obpazoanuu B Poccuiickoit @eneparuu: deaep. 3akon ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbHbix 3akoHOB OT (07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014
Ne 11-D3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot
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04.06.2014 Ne 148-®3, ¢ uzm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Neo 145-
@3, B pex. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

[Ipuka3 MunuctepctBa oOpa3zoBanusi U Hayku P® ot 31 nmekabps 2015 r. N 1578 "O
BHECEHMM H3MEHEHUI B (efepanbHblil rocyaapcTBEHHbIH 0Opa30BaTeNbHbIN CTaHIapT
cpeaHero oOuiero oOpa3zoBaHusl, YTBEPKIEHHBIN MpUKa3oM MuHUCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoit denepaunu ot 17 mast 2012 r. N413"

[IpumepHast ocHOBHasi oOpa3oBaTeNbHAs IporpaMMma CpeaHero oOmero oOpa3oBaHHS,
onoOpeHHasi peuieHueM (GeaepatbHOro y4eOHO-METOIUYECKOr0 00bEIMHEHHS 10 00IIeMy
oOpazoBanuto (rpotokoi oT 28 utonst 2016 r. Ne 2/16-3).

CnankoB u np. Xwumust s mpodeccuil M CHEIHUATBbHOCTEH TEXHUYECKOTO TMPOQHIIS
(anekTpoHHOE TIpuiiokenue). — M.,2017

HNuTepHeT-pecypcebl

WWW.PVG.MK.RU (omumnuana «Ilokopu BopoOseBBI TOPEI»).
WWW.HEMLWALLST.RU (O6pa3oBaTeIbHBIA CAUT JJIS ITKOJTBHUKOB « XHUMHS).
WWW.ALHIMIKOV.NET (OOpa3oBaTenbHBINA CAaUT 7151 IKOJIBLHUKOB).
WWW.CHEM.MSU.SU (DneKkTpoHHast OMOIMOTEKA [0 XUMUN).

WWW.ENAUKI.RU (MHTepHET-U3aHue it yuutenel « EcTecTBeHHbIE HAYKH).
WWW.ISEPTEMBER.RU (MeTonuueckas razera «llepBoe ceHTAOPs»).
WWW.HVSH.RU (kypHal «XUMHUS B IIKOJEY).

WWW.HILJ.RU (KypHaT «XUMHUS U KU3HBY ).

WWW.CHEMISTRY-CHEMISTS.COM (3JIEKTPOHHBIHN KypHal «XUMUKHU U XUMUS»).
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4. KOHTPOJIb U OlleHKA Pe3yJIbTATOB 0CBOEHHS 00111€e00pa3oBaTeIbHOM

KoHTpoiap u oleHKa pe3yiabTaToB OOYYEHMs! OCYILECTBISETCS MpEnoaaBaTelieM B
npolecce MPOBEACHUS MPAKTHUECKUX 3aHATUNA W J1a0OpaTOPHBIX paboT, TECTUPOBAHMUS, a
TaK)K€ BBIMIOJHEHUS O0YyJarOUMUCS UHAUBUYAIbHBIX 33JIaHUM, POEKTOB, UCCIICIOBAHUM.
PesynbpTaThl 00y4eHHS ONpENENsIOT, YTO oOOydaroliuecs OJDKHBI 3HATh, NMOHUMATh U
JIEMOHCTPUPOBATH IO 3aBEPIICHUN W3YUEHUS AUCIUILTUHBL.

s dopMupoBaHUS, KOHTPOJE U OLEHKH PE3yJIbTaTOB OCBOCHHUS ydeOHOM
JTUCIUIUIMHBI UCTIONIB3YETCS CUCTEMa OIEHOUYHBIX MEpPOMPUITHH, MpeICcTaBistomas coooit
KOMIUIEKC YYEOHBIX MEpPONPHUSTUN, COIIACOBaHHBIX C pe3yjbTaTaMd OOYy4YeHUs U
chopmynupoBanHbIX ¢ yaeTomM ®I'OC COO (mpeaMeTHble pe3yabTaThl M0 AUCITUIUIMHE) U
oI'oC CIIO.

Mopyas/Pa3npen/ THIBI OLEHOYHBIX
Ne | OK/IIK Pe3yabTaTt 00y4yeHus .
Tema MeponpusiTHii
I OcHoBHOeE coep:kaHmne
1 DopMyIHPOBATH
Paspnen 1. OcHoBBI PMYJTHPp
0a3oBble NOHATHA U
CTPOEHHS BellecTBa
3aKOHbI XUMHUH
1.1 | OKO0l1 CtpoeHue aToMoB CocTaBnsTh 1. Tect «CtpoeHue aToMoB
OK 02 XUMHYECKUX XUMUYECKHE POPMYIbl | XUMUYECKHUX JIEMEHTOB U
OK (7 | >IEMEHTOB 1 PUPO/A COEJMHECHUM B pUpoAa XUMUYECKON
1K 3.4 XUMUYECKOU CBSI3U COOTBETCTBHUU CO CBSI3U.
’ CTCIICHBIO OKUCICHUA | 2 3anaym Ha COCTaBIECHUE
IK 3.5 XUMMYECKHX JJIEMEHTOB,|  xpvudecknx GopMys
IIK 5.1 UCXOd U3 BAICHTHOCTH | qpyxaTOMHBIX COCIMHEHUIN
1 (okcum0B, Cynb(hUIOB,
AIEKTPOOTPHUIIATETEHOCT THPHIOB ¥ T.IL.).
U

3. 3ananus Ha
UCII0JIb30BaHKE
XUMUYECKOU CUMBOJIMKU U
Ha3BaHUU COCIMHEHUH 10
HOMEHKJIaType
MEXKIYHAPOHOI'O COHO3a
TEOPETUYECKOHN U
MPUKIIATHON XUMUU U
TPUBHUAJILHBIX HA3BaHUU
JUTSI COCTABJICHUS
XUMUYECKHUX (popMy
JIBYXaTOMHBIX COEIMHEHUMN
(okcu0B, CyIb(hUIOB,
TUAPUJIOB U T.I1.) U IPYTUX
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Mopyas/Pa3nen/

THunbl OlIEeHOYHBIX

Ne | OK/IIK Pe3yabTart 00y4yeHus .
Tema MeponpUsATHI
HEOPraHUYECKUX
COEIMHEHUH OTIENbHBIX
KJIaCCOB
1.2 | OKO01 |[lepnoauyeckuii 3aKOH XapakTepu3oBaTh 1. Tect «Metannuyeckue /
OK 02 u tabnuua J{.1. XUMHYECKHUE JIEMEHTBI HEMETAJNINYECKUE
IIK 3.5 Menpeneesa B COOTBETCTBHH C UX CBONCTBA,
MI0JIO)KEHUEM B EKTPOOTPULIATEIBHOCTD U
1IK 3.6 NEPUOINIECKON CPOACTBO K 3JIEKTPOHY
IIK 5.1

CUCTEME XMMHYECKUX
anemenToB 1. 1.
Memnneneena

XUMHYECKHUX BJICMCHTOB B
COOTBETCTBHUE C UX
AIEKTPOHHBIM CTPOCHUEM H
TIOJIOKCHHEM B
MePUOIUUECKON CUCTEME
XUMHYECKHUX DJIEMECHTOB
J.1. MenneneeBay.

2. ITpakTyeckue 3a1aHus
Ha YCTaHOBJICHUE CBS3HU
MEXKy CTPOEHHEM aTOMOB
XUMHUYECKHUX JIEMEHTOB U
MIEPUOINYECKUM
W3MEHEHUEM CBOMCTB
XUMHUYECKUX BJIEMEHTOB U
UX COEIMHEHUU B
COOTBETCTBUHU C
MOJI0KEHUEM
[Iepnoanueckoit cucreme.

3. IIpakTuko-
OPUEHTHPOBAHHbBIE
TEOPETHUYECKUE 3aJaHUs Ha
XapaKkTepu3aluio
XUMHYECKUX JIEMEHTOB:
«MeTtannuueckue /
HEMETAININYCCKUE
CBOMCTBA,
3IEKTPOOTPULIATENBHOCTD U

CPOJICTBO K DJIEKTPOHY

XUMHNYCCKUX DJICMCHTOB B
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Mopyas/Pa3nen/

THunbl OlIEeHOYHBIX

Ne | OK/IIK Pe3yabTart 00y4yeHus .
Tema MepOonpHusTHIA
COOTBETCTBHUE C UX
AIIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
MIEPUONYECKOI cUCTEME
XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBay
2 Pa3znmea 2. XapakTepus3oBaThb KountpoJabsHnas pa6ora
Xumuueckune THIBI XUMHYECKHUX «CTpoeHue BemecTBa U
peaKkuuu peaKnui XHMHUYeCKHe peakiunm?
2.1 | OKO1 Tunel XuMHUYECKUX CocraBnars peaknuu | 1. 3amaum Ha cocTaBieHUE
OK 04 peakuun COCJIMHEHMUS, YPaBHEHUH PEAKIINN:
OK 07 PasNOKEHUA, 0OMEHA, | coe/HHEHNS, 3aMEICHS,
K 3.4 3aMCIICHHAL, pasnoxeHust, 0OMeHa;
OKHUCJIUTEIHHO-
1K 3.5 BOCCTAHOBUTEIIbHBIE — ORHCIITEIRHO"
K 3.6 peaKim BOCCTaHOBI/ITueJIBHBIX
peakiuii ¢
WCIIOIb30BaHUEM METOa
AJIEKTPOHHOTO OajnaHca.
2. 3a/1aun Ha pacyeT MaccChl
BelIeCTBa WK 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO
13 YYaCTBYIOIIIHUX B
peakuy BELIECTB; PACUETHI
Mmacchl (00BEMa,
KOJIMYECTBA BEIIIECTBA)
MPOYKTOB PEaKIUH, €CIU
OJIHO U3 BEIIECTB UMEET
npuMecH
2.2 | OKOl | Dnekrponutnyeckas | CoctaBisaTh ypaBHeHUs | 1. 3amaHus Ha cOCTaBIEHUE
OK 02 JTUCCOLMALIUS U XUMUYECKHUX PEAKIIMHU | MOJIEKYJISPHBIX U HOHHBIX
OK 04 WOHHBIN OOMEH MOHHOTO OOMEHa C pEaAKIUN C ydacTUEM
y4acTHEM KHUCIIOT, OCHOBAHUI U
OK 07 HEOPTraHUYECKUX COJICH, YCTaHOBJICHUE
HK'5.1 BEILIECTB W3MEHEHUS KUCIOTHOCTH

cpenbl
2. Jlabopartopnas pabota
"THUIBI XUMHYECKUX
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OK/IK

Moayas/Pa3znen/
Tema

Pe3yabTart 00y4yeHus

Tunbl OoeHOYHBIX
MEpPONPUATHHI

peakuuii"

Paznen 3. Crpoenue
H CBOMCTBa
HEOPraHuYecKuX
BellleCTB

HccnenoBars cTpoeHue
M CBOJiCTBa
HEOPraHUYeCKUuX
BelleCTB

KonTtpoabnas padora

«CBoOMCTBa
HEOPraHu4YecKux
BeIeCTB»

3.1

OK 01
OK 02
OK 04
OK 07
[IK 3.4
IIK 3.5
IIK 3.6
IIK 5.1

Knaccudukarnms,
HOMCHKJIATypa u
CTpOEHUE
HEOPTaHMYECKHIX
BEIIIECTB

Knaccuguuuposatsb
HEOPTaHUYECKHE
BEIIECTBA B
COOTBETCTBUU C UX
CTpPOEHUEM

1. Tect «Homenknarypa u
Ha3BAHUE HEOPTaHUYECKUX
BEILIECTB UCXOMS U3 UX

XUMUAYECKOU (POpMYIIbl UK

COCTaBJICHHE XMMHYECKOMN
hopMyITBI HCXOIS U3
Ha3BaHUS BEIIECTBA MO
MEKTYHApOIHOMN WITH
TPUBHAIIHON
HOMEHKJIAType».

2. 3amaun Ha pacyeT
MacCcoBOM 710y (Macchl)
XUMHYECKOTO dJIeMEeHTa

(coenuHeHMs) B MOJIEKYJIe
(cmecn).

3. IlpakTrueckue 3aaHus
Mo KJjaccuuKaiuu,
HOMEHKJIaType U
XUMUYECKUM (popMyIaM
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTyeckue 3a1aHus
Ha ONpeAECTICHUE
XUMHUYECKOU aKTUBHOCTH
BCIIECTB B 3aBUCUMOCTH
BUa XUMHYECKOM CBS3U U
THIA KPUCTALIAYECKON
peleTKn

3.2

OK 01
OK 02
[IK 3.4
IIK 3.5
IIK 3.6

DUBHUKO-XUMUYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

VYcranaBiuBaTh
3aBUCUMOCTb (DPU3HKO-
XUMHUYECKHUX CBOMCTB

HEOPraHUYECKUX
BEII[ECTB OT CTPOCHMUS
aTOMOB M MOJIEKYJI, a

TaKKe THIIA

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHM, aM(pOTEPHBIX
TUJIPOKCHUJIOB U COJICHY.

2. 3amaHus Ha COCTaBJIEHUE
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OK/IK

Moayas/Pa3znen/
Tema

Pe3yabTart 00y4yeHus

Tunbl OoeHOYHBIX
MEpPONPUATHHI

IIK 5.1

KPHUCTAJUIMYECKOU
peleTKu

YpaBHEHUN XUMUUYECKUX
peakuuii ¢ yyacTueM
MPOCTHIX U CIIOKHBIX

HEOpPraHMYECKHUX BEILIECTB:
OKCHJIOB METAJIIOB,
HEMETAJIOB U aM(OTEPHBIX
JJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aM(pOTEPHBIX
TUAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3YIOIINUX HX
CBOMCTBA U CIIOCOOBI
MOJTyYEHUSI.

3. IIpakTuko-
OPHUECHTUPOBAHHBIC
TEOPETUYECKUE 3aJaHus Ha
CBOMCTBA U IOJIYYCHHE
HEOpPraHMYECKUX BEILECTB

33

OK 01
OK 02
OK 04
OK 07
IIK 3.4
IIK 3.5
IIK 5.1

Nnentudukamms
HEOPTaHMYECKHIX
BEILIECTB

Hccnenosath
KaueCTBEHHBIE PEAKIIUU
HEOPraHUYECKUX
BEIIECTB

1. IIpakTuko-
OPUEHTHUPOBAHHBIE 3a1aHUS
10 COCTaBJICHUIO
XUMHYECKUX PEAKLIHM C
Y4aCTUEM HEOPTaHUYECKUX
BEILIECTB, UCIIOJIb3YEMBIX
JUTSL UX UJICHTU(PUKALIIY.

2.JIabopaTopHas paboTa:
“Unentudukarus
HEOPraHWYECKUX BEIIECTB”

Pasnen 4. CTpoenue
U CBOiiCcTBA
OpPraHU4YecKHX
BellecTB

HccnenoBars cTpoeHue
U CBOMCTBA
OpPraHu4ecKuX
BeLIEeCTB

Konrtpoabnas padora

«CTpoeHue u cBoiicTBa
OPraHMYeCKHUX BelleCTB)
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Moayas/Pa3znen/

THunbl OlIEeHOYHBIX

Ne | OK/IIK Pe3yabTart 00y4yeHus .
Tema MeponpUsATHIi
4.1 | OKO01 Knaccudukarmus, KnaccuduuupoBats | 1. 3amanust Ha cocTaBlIeHUE
OK 02 CTpOEHHE U OpraHMYECKHE BEIeCTBA| Ha3BaHHUI OPraHUYECKUX
OK 04 HOMEHKJIaTypa B COOTBETCTBUHU C UX COEIMHEHUH 110
OpraHUYECKHUX CTpOEHUEM TPUBUATBHOU WU
IIK 34 BEILIECTB MEXIyHAPOIHOU
1K' 3.5 CHCTEeMaTHJECKOil
IIK 3.6 HOMEHKJIATypeE.
[IK 5.1 2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX U COKPAIIEHHBIX
CTPYKTYpPHBIX (hopmyn
OpTraHWYECKHUX BEIECTB
OTJIEIHHBIX KJIACCOB.
3. 3agaum Ha ONpeaeIecHUe
poCTeHIIeH GopMyIIbI
OpraHUYeCKOW MOJIEKYJIbI,
UCXOJIS U3 JIIEMEHTHOTO
coctana (B %)
4.2 | OKO01 CBoiicTBa YcranaBauBaTh 1. 3amaHus Ha cCOCTaBJIEHUE
OK 02 OpraHUYECKHUX 3aBUCUMOCTbH (DU3UKO- | ypaBHEHUM XUMHUUYECKUX
OK 04 COEMHEHU I XUMHYECKHX CBOMCTB pEaKLHi C y4acTUEM
OpraHWYECKHUX BEIIECTB | OPTaHMYECKUX BEIIECTB Ha
OK 07 OT CTPOEHUSI MOJIEKYJ | OCHOBAaHHUU UX COCTaBa U
I[IK 3.4 CTPOEHUS.
1K 3.5 2. 3a7aHus HA COCTaBJICHHE
IIK 3.6 YPaBHEHUH XUMHUYECKUX
TK 5.1 peaxmui,
WJUTFOCTPUPYIOIIHUX

XMMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX

peaKkui U TEHETUYECKON
CBSI3U OPTraHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.

3. PacuerHbie 3a1auu 110
YPAaBHEHHUSIM PEAKLUN C
y4acTHEM OPTaHUYECKHUX
BEIIECTB.

4. JlabopaTopHast paboTa
“IIpeBpamieHus
OpPraHUYECKHX BEIIECTB
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Mopyas/Pa3nen/

THunbl OlIEeHOYHBIX

Ne | OK/IIK Pe3yabTart 00y4yeHus .
Tema MepOonpHusTHIA
IIpU HarpeBaHuu"
43 | OKO01 Nnentudukamnms HUccnenosats 1.ITpakTuko-
OK 02 OpraHUYECKHUX KaueCTBEHHBIE PEAKIIUH | ODUEHTUPOBAHHBIC 3a/IaHUS
OK 04 |BCUIECTB, HX 3HAUCHHE OpraHUYEeCKHUX 10 COCTABJICHUIO
Y IPUMEHEHNUE B COEIMHEHUH OTNEIbHBIX | XUMUYECKHUX PEAKLIHM C
IIK 34 OBITOBOM U KJIaCCOB y4acTHEM OPTaHUYECKHUX
LK 3.5 | npousBoacreennoit BEILIECTB, B T.U.
IIK 3.6 IEeATECIbHOCTHU HUCIOJIb3YEMBIX I UX
MK 5.1 YyeJoBeKa UJCHTHU(PUKALUU B OBITY U
MPOMBILIIIEHHOCTH.
2.JlaGoparopnas pabora:
“UnenTruduxanys
OPraHNYEeCKUX COCIHMHEHUI
OTIEBLHBIX KJIACCOB”
5 Paspeu S. Xapakrepu3oBathb
Kunernueckue u BJMSIHAE PA3JTHYHBIX
TePpMOAMHAMHUYECKHE (¢akTopoB Ha
3aKOHOMEPHOCTH paBHOBecHE U
NMPOTEeKAHUA CKOpPOCTh XMMHUYECKHX
XUMHUYECKHX peaxkumii
peakuui
5.1 | OKOl Cxopoctb XapakTepu3oBaTh [IpakTuxo-
OK 02 |XMMHYECKUX PEAKLUH. | BIIMSIHUE KOHIICHTPAUH OpUEHTHPOBAHHbBIE
OK 07 XUMHYECKOE pearupyrommx BeIecTB | TEOPETUUECKUE 3aIaHHs Ha
paBHOBECHE Y TeMIIepaTyphbl Ha aHanu3 (paxkTopos,
IIK 3.4 CKOPOCTb XUMHUYECKUX | BIMSIOLIMX HA U3MEHEHUE
IIK 3.5 peakuuii CKOpPOCTH XUMHUYECKOU
[IK 3.6 XapakTepu3oBaTh peakuuu. [IpakTuko-
MK 5.1 BIMSHUE U3MEHeHns | OPUEHTUPOBaHHBIE 3aJaHUs

KOHIICHTPAILlUX BEIIECTB,
peaKkuu cpebl U
TEMIIEpaTyphbl Ha

CMEIIEHUE XUMUYECKOTO

paBHOBECHS

Ha MPUMEHEHUE TIPUHITUTIA
Jle-IllaTense mis
HaXOXKJICHUS HAIIPABJICHUS
CMEILECHHS PABHOBECHS
XUMHYECKOW PEAKINH U
aHayu3 (akTopoB,
BIIMSIFOIINX HA CMEIIEHUE
XMUMHUYECKOTO PABHOBECHUS
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Mopyas/Pa3nen/

THunbl OlIEeHOYHBIX

Ne | OK/IIK Pe3yabTart 00y4yeHus .
Tema MepOonpHusTHIA
6 HccnenoBarts
HCTHHHBIE PACTBOPBI €
Pazgen 6. PacTtBopsl P P
3aJaHHBIMH
XapPaKTePUCTUKAMH
6.1 | OKO1 |Ilonsarue o pactBopax | Paznuuatrh UCTUHHBIC 1. 3amaun Ha
OK 02 pacTBOpHI MIPUTOTOBJIEHUE PACTBOPOB.
K 3.4 2. IIpakTHKoO-
IIK 3.5 OpUEHTHPOBAHHBIE
' pacyeTHbIe 3aaHMs Ha
[1IK 3.6
JUCIIEPCHBIE CUCTEMBI,
[K' 5.1 UCIOJIb3yeMbIe B OBITOBOM
Y TIPOU3BOJCTBEHHOU
NEeSATEIbHOCTH YeJI0BEKa
6.2 | OKOI1 Uccnenoanue UccnenoBats husmko- JlaGoparopnas pabora
OK 04 | CBONCTB pacTBOPOB | XMMHYECKHE CBOMCTBA “IIpHroTOBICHHE
IIK 3.4 HCTUHHBIX PAaCTBOPOB PacTBOPOB”
[1IK 3.5
[IK 3.6
[IK 5.1
II IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lepPKaAHMeE (COAePKAHME IPUKIIATHOTO
MO/LYJIs1)
8 Paspea 8. OuenuBatb 3ammuTa Keiica (¢ yueTrom
Xumusi B ObiTy 1 | MOC/IEICTBHS OBITOBOH Oyayuei
IPOM3BOACTBeHHOl | M MPOH3BOICTBEHHOM npodeccuoHaNbHOMI
NesITeTbHOCTH NAeATeJIbHOCTH e TeJIbHOCTH)
Je/I0BEKAa YeJI0BeKa ¢ MO3HIUM
IKOJIOTHYECKO
0e3omacHoCTH
OK 01 Xumus B OBITY U OueHuBaTh Keiic (c yueTtom Oyayueit
OK 02 | TpOM3BOACTBEHHOH |IOCIIEACTBUS OBITOBOM H npodeCcCHOHAIBHOM
OK 04 JEeSITEeNbHOCTH MPOU3BOJICTBEHHOMN JesITeIbHOCTH) Ha aHAJIHU3
YeJioBeKa JESATEIIbHOCTHU YEJI0BEKA UHpOpMAIIIH O
OK 07 C MO3ULUH IIPOU3BOJICTBEHHOU
11K 3.4 9KOJIOTMYECKON JESITEIIbHOCTH YEJIOBEKA.
[IK 3.5 0€30MacHOCTH
I1IK 3.6
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Mopyas/Pa3nen/
Ne | OK/IIK oy Pe3yabTart 00y4yeHus Tumsr OueHOqu -
Tema MepOnpHATHH

IIK 5.4

S. Kputepuu oueHku

Ounenka «5» cTaBUTCS B cllydae, €CJIM CTYACHT IMMOHUMAET XUMH3M SIBIICHUI U MPOIIECCOB,
3HAET 3aKOHBI U TEOPUHU, YMEET MOATBEPIUTh UX KOHKPETHBIMU IIPUMEPAMU, IPUMEHUTH UX
B HOBOHl CHUTyalluM U TPU BBHINOJHEHHM MpakTHUecKux 3amanuil. [lucpbmenHas pabora
BBITIOJTHEHA O€3 OMMOOK M HEJ0UETOB MIIM MMeeT He Oojiee omgHoro Hemouéra. CTyaeHT
NAa€T TOYHOE ONpPEAECICHHUE OCHOBHBIX TOHSTHI, 3aKOHOB, TEOPUH, MPaBHIbHOE
ONpPEACICHNE XUMUYECKUX BEJIMYMH W UX E€OUHUL] U3MEPEHHUs, MPABWIBHO 3alUCHIBAET
dbopmynbel W maér Ha3BaHME BemecTBaM. IIpum  oTBeTe CTyIeHT OOHapyXHBaeT
CaMOCTOSTENBHOCT M APIyMEHTUPOBAHHOCTh  CYKJICHWH, YMEET YCTAaHABJIUBATh
BHYTPHUIIPEAMETHBIE W MEXKIpeaAMEeTHbIe CBs3u. CTYACHT aHaIu3upyeT, 0000maeT W
CaMOCTOSITEJILHO JEJIAaeT BhIBOJIBI; YMEET CTPYKTYPUPOBATh MaTEpHall.

Ouenka «4» CTaBUTCS B CIy4ae, €Clid CTYJIEHT JOMYyCKaeT OJIHY HErpyOyro ommOKy WiIu He
O0onee IBYX HEMAOUYETOB M MOXET WX HCHPaBUTh CAMOCTOATENBHO WM C HEOOJbIION
MOMOIIIBIO MpernoAaBatenisa. HemoctaTounbl HaBBIKKM PabOTHI CO CIIPABOYHOM JIMTEPATYPOM.
B nucemenHoit pabote mpu moimHoM oObeMe - He Oojiee OJAHOW HErpyO0oll M OJHOTO
HenouéTa (Uiau He OoJiee IBYX HETOUYETOR).

Onenka «3» cTaBUTCS B Ciydae, €CIM CTYJACHT MPaBWIBHO MOHUMAET XUMHUYECKYIO
CYIIHOCTh SIBIICHUH M TPOIECCOB, HO TPU OTBETE OOHAPYKMBAET OTACIbHBIE MPOOETHl B
YCBOEHUHM OCHOBHBIX T€M Kypca XUMHH; UCIBITHIBACT 3aTPYAHEHUS B IPUMEHEHUU 3HAHUN
JUI pelIeHusl 3a/4ay, NpU OOBSICHEHHHM XUMHYECKHX IPOLIECCOB Ha OCHOBE TEOpUH U
3aKOHOB; OTBET YYalIerocs HETOJHBIH, HEAOCTATOYHO MOHMMAaHHWE OCHOBHBIX BOIPOCOB
Kypca XMMHH, JOMYCKaeT OJHY - JBe rpyObie ommOku. B mucbMeHHON paboTe HE MeHee
50% e€ 00bEMa BBITOTHEHO MPABMIIBHO WIIM JOMYIIEHO HEe 00Jjiee ABYX IpyObIX OMUOOK.

OueHka «2» CcTaBUTCS B Cllydae, €CJIM CTY/AICHT HE 3HAeT U HE TIOHUMAaeT OOJBIIYI0 YacCTh
MaTepHalia; 3HaHUs HEMOJHbIC WIH ¢1a00 ChOPMUPOBAHHBIC, HET YMCHUH UX MPUMEHEHUS
K pEeNIeHHI0 3aJa4 M BOMPOCOB 1Mo obOpasmy. [lpu oTBeTe Ha BOmpOC JOIMyCKaeT rpyoOble
OIMOKH, KOTOPBIE OH HE MOXET HUCIPABUTH C TIOMOIIBIO MpernoaaBarelis. B mucbMeHHON
paboTe npaBmIbHO BhIMOTHEHBI MeHee 50% e€ o0néMa.

Ounenka «1» cTaBUTCA B Ciyyae, €CIM CTYIEHT HE MOXET OTBETHTb HH Ha OJUH M3
MOCTaBJICHHBIX BOMPOCOB. lIpy BBHIMOTHEHWH THCHBMEHHOW pabOTHl HE TPUCTYMan K e
BBIIIOJIHEHUIO WJIM MPABUIILHO BBINOJIHUI He Oosee 10% e€ o0béma.
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KPUTEPUU ONEHKHU IIMCBbMEHHBIX PABOT

OtmeTka «5»:

- OTBET IMOJHBIN U MPaBUIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OITMOKA

Ot1meTka «4»:

- OTBET HEMOJIHBIN WIH JOMYIIEHO HE 0oJiee 2-X HECYIIECTBEHHBIX OLINOOK

OtrmeTka «3»:

- paboTa BBHITIOJIHEHA HE MEHEE YeM Ha IMOJOBUHY, JOMYIIEHA OJHA CYIIECTBEHHAs OIINOKa
Y [IPY 3TOM JIBE-TPHU HECYIIECTBEHHBIE

O1meTka «2»:

- paboTa BBIMOJHEHA MEHBIIE, YEM Ha MOJOBUHY WU COJAEPKUT HECKOJBKO CYIIECTBEHHBIX
OIITHO0K

KPUTEPUU OLUEHKH BBIIIOJTHEHUSA ITIPAKTUYECKUX PABOT

Ouenka "5" craButcs, €Ciau CTYAECHT:

1. mpaBUIIBHO OIIPENEeHI 1IeIb OIbITa;

2. BbIIONHWI paboTy B TOJHOM 00beMe ¢  COONIOAEHHMEM  HEOOXOAMMOM
MOCJIEIOBATENIbHOCTH MPOBEACHUSI ONBITOB U U3MEPEHUM;

3. CaMOCTOSITEIbHO W PAlMOHATIbHO BBHIOpAld W TMOATOTOBWII JIsi OIBITa HEOOXOIUMOE
000opyAOBaHUE, BCE OMBITHI MPOBEN B YCIOBUAX M PEKUMAX, 00ECIIEUNBAIOIINX MOTyYEHUE
PE3yJbTATOB U BBIBOJIOB C HAMOObIIEH TOUHOCTBIO;

4. HAy4HO I'PaMOTHO, JIOTUYHO OMUCAJl HaOII0IeHUS U CPOPMYITHPOBAI BHIBOJIBI U3 OIBITA.
B mpexacraBieHHOM OTYeTe MPABUIBHO M AKKYpaTHO BBIIOJIHUI BCE 3alMCH, TaOJIUIBL,
PHUCYHKH, YePTEXH, rpaUKH, BEIYUCICHUS U ClIETall BBIBOJBI;

5. IPaBUIIBHO BBINOJHWII AaHAJIU3 IIOTPENTHOCTEM.

6. TPOSBISET OPraHU3allMOHHO-TPYAOBbIE yMeHUs (MOAAEPKUBAET YUCTOTY paboyero
MeCTa 1 MOPSAO0K Ha CTOJIE, SKOHOMHO MCIIOJIb3YET PACXOIHbIE MATEpUAIIbI).

7. SKCIEPUMEHT OCYILIECTBISET MO IUJIAHY C YYETOM TEXHHMKH O€30MaCHOCTH M TMpPaBUI
paboThl ¢ MaTepraiaMu U 000PYAOBAHUEM.

Ouenka "4" cTaBUTCS, €CIIM CTYACHT BBINOJIHUI TpeOOBaHU K oieHKe "5" HO:

1. omBIT IPOBOAMII B YCIIOBUSX, HE 00€CTIEUNBAIOIINX JOCTATOUYHON TOYHOCTH U3MEPEHUH;
2. unu OBUIO TOMYLICHO ABA-TPH HEAOYETa;

3. win He OoJee OAHOM HErpyOO# OMIMOKH U OJTHOTO HEJT0YETA.

4. ¥ SKCIIEPUMEHT MPOBEJICH HE MOJHOCTbIO;

5. wnu B onMcaHWM HAOMIOACHUN W3 OMBITa JOMYCTUI HETOYHOCTH, BBIBOJABI CIHENIAl
HEMOJIHBIE.

Ounenka "3" craBUTCS, €CIIU CTYACHT:
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1. mpaBHJIBHO ONpeneNuy IIeNb OMbITa: PadOTy BBIMOJNHSAET NPABUIBHO HE MEHEe YeM
HATOJOBHHY, OJHAKO OOBEM BBIOJHEHHOW YacTH TAaKOB, YTO IMO3BOJISIET TMOJIYYHTH
NPaBWIbHBIE PE3yJIbTaThl U BHIBOJABI IO OCHOBHBIM, MPHUHIMIIHAIBHO BaXKHBIM 3a/lauaM
paboTHI:
2. unu noabop obopyaoBaHUs, 0OBEKTOB, MATEPHATIOB, a TAKXKe paOOTHI MO HAYaly OIbITa
IpoBEN C MOMOIIBI0 YYHUTENs; WIM B XOJA€ NPOBEJACHHUS ONbITAa W HU3MEPEHUU ObLIN
JIOTIYIIEHbI OIUMOKM B OMMCAHUM HAOIIOAEHHH, POPMYIUPOBAHUN BHIBOJOB:
3. ONmBIT TPOBOJAWICS B HEPALMOHAIBHBIX YCIOBHSX, YTO TMPHUBEIO K MOJTYYCHHIO
pe3yabTaTOB C OOJbIIeld MOTPENIHOCTHIO: WM B OTU€TEe OBUIM JONYIIEHBI B OOIICH
CIIO)KHOCTH He OoJiee JBYX OMMOOK (B 3amMHUCSIX €IUHHI], U3MEPEHUSIX, B BBIYMCICHHSIX,
rpadukax, Tabmunax, cxemax, aHajM3e MOTPEIIHOCTEN U T.A.) HE MPUHIUIUATIBHOTO IS
JTaHHOHM pabOTHI XapaKTepa, HO MOBIUSABIINX HA PE3yIbTAT BHITOJHEHUS; WA HE BHITIOJTHEH
COBCEM WJIM BBHITIOJTHEH HEBEPHO aHAIH3 MOTPEITHOCTEH;
4. momyckaer rpyOyr0 OImMOKY B XOJ€ JKCIEpUMeHTa (B OOBSICHEHHH, B O(OpMIICHUU
paboThl, B COOJIFOIEHUM TPaBHJI TEXHUKU O€30IaCHOCTU MpU paboTe C MarepuallaMu U
000py0BaHUEM), KOTOpAsi UCIIPABIISIETCS 110 TPEOOBAHUIO MIPETIOAaBATENSI.
Ounenka "2" craBUTCS, €CIIU CTYICHT:
1. He ompenenua caMOCTOSTENBHO LEIb OIbITa; BBIMOJIHWI pabOTy HE IMOJHOCTBIO, HE
MOATOTOBUJI HY)KHOE 000pyI0BaHHE U 00bEM BBIMOJHEHHOW YacTH pabOThI HE TMO3BOJISIET
ClIeaTh MPaBIILHBIX BBIBOOB;
2. WM OTIBITHI, ©3MEPEHUS, BRIYHCIICHHSI, HAOIIOJCHHSI TPOU3BOMINCH HETIPABUIIBHO;
3. wm B xone paboThl M B oT4YeTe OOHAPYXMIJIUCh B COBOKYIHOCTH BCE€ HEIOCTATKH,
OTMEUYEHHBIE B TPEOOBAHMSIX K OLleHKE "3
4. nomyckaer nBe (M Oojee) rpyOble OMIMOKH B XOJIe IKCIIEPUMEHTA, B OOBSICHCHHUH, B
opopmiieHnn paboOThI, B COONIOACHUM TPAaBUI TEXHHUKH O€30MAaCHOCTH Tpu padore ¢
BEIIECTBAMU M 00OPYIOBaHHEM, KOTOPBIE HE MOXET 5. HCIPABUTH JaXKe MO TPeOOBAHUIO
MIPEero1aBaTes.
Ounenka "1" craBuTcs, €CIU CTYACHT:
MOJTHOCTBIO HE CyMeN HadyaTb U O(QOPMHTH OMBIT; HE BBHINOIHIET pabOTy; MOKa3bIBaeT
OTCYTCTBHE 3KCIIEPUMEHTAJIBHBIX YMEHU; HE COOMI0all WK Tpy0o HapyIiaia TpeOoBaHUs
0€30MMacHOCTH Tpy/a.

KPUTEPUU ONEHKHU TECTUPOBAHMUSA

TecT oneHuBaeTcs cjaeayrIuM 00pa3omM

Ouenka «5» — 85-100% mpaBUIIbHBIX OTBETOB Ha BONPOCHI;
Ouyenka «4» —70-84% npaBUIBHBIX OTBETOB HAa BOIIPOCHI;
Ouenka «3» — 50-69% npaBUIBLHBIX OTBETOB Ha BOIPOCHI;
Ouyenka «2» — 0-49% npaBUIBHBIX OTBETOB Ha BOIIPOCHI.

KpuTtepun oneHuBaHUA HCCIEI0BATENbCKON PadoThl Ha 3amuTe (KAXKIBIA MYHKT
OlIEHUBAETCH MO 5-TH 0aJBLHOM cucTeMe):
- YeTKOCTh MTOCTAHOBKH MPOOJIEMEI, 1IeJTH PAa0OTHI U 337129
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- I'myOuna ananm3a JTUTEpaTYpPHBIX JAHHBIX, CCBUIKM Ha JIUTEpaTypHbIE MCTOYHUKH,
00bEM HCIOJIB30BAaHHON JIUTEPATYPHI

- UeTKOCTb M3JI0KEHHS MaTepuala, IOJIHOTa UCCIIEOBaHUS MPOOIEMbI

- OpUTrHHAIBHOCTH K MOJIX0JaM PEIIEHUS IPOOIEMbI

- AKTyaJIbHOCTb UCCIIETlyEMOU TeMbI

- [IpakTHueckas 3Ha4MMOCTb PabOThI

- JlIormuHOCTH M 0OOCHOBAHHOCTH BBIBOJIOB, H COOTBETCTBHE UX ITOCTABICHHBIM IIEIISIM
- CobmroieHrie HOPMOKOHTPOJISI U TpEOOBaHUM, IPEBSABIAEMBIX K IPOEKTaM

- Hannume u kauecTBO npecTaBICHHON Mpe3eHTaIH

- Hanmnume, akTyanbHOCTD IPOAYKTA POESKTA

- Y4eT olleHKH PYKOBOJUTEINS MPOEKTa

IlepeBona 6a//10BOM cHCTEMBI B TPATAUIIHOHHYIO:

50-55 6aminoB — oeHka «5» (OTIUYHO);

40-49 6annoB — o1eHKa «4» (XOpoIIIo);

25-39 GamioB — oreHKa «3» (yAOBJIETBOPUTEIHHO);
Mesmpsie 25 6amioB — olleHKa «2» (HEYJOBIETBOPUTEIBHO).
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