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ITporpamma yueOHOM JUCHUIUIMHBL «XUMUS» pa3paboTaHa Ha OCHOBE:

npukaza MuHucTepcTBa oopazoBanus U Hayku Poccutickoit @eneparuu ot 17.05.2012r. No413
«O06 yTBepkIeHUHN (eepaTbHOro roCcyIapCTBEHHOIO 00pa3oBaTENbHOIO CTaHAApTa CPEIHEro
o011ero oOpa3oBaHmMsI»,

npukaza MunucrepctBa npocsemenuss Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECECHHE M3MEHEHUH B (pemepanbHbIi rocyaapCTBEHHBIN 00pa30BaTeIbHBINA CTAHAAPT CPEIHETO
oOmiero o0pazoBaHMsl, YTBEP)KICHHBIM NpHKa3oM MuHUCTepCTBa 00pa30BaHUS M HAYKU
Poccuiickoit ®enepanu ot 17.05.2012 No413»,

npukasa MuHucTepcTBa mpocBemenus Poccuiickoir @enepamuu ot 23.11.2022 r. «O0
YTBEpXKIeHUH (efepaibHON 00pa30BaTeIbHON TPOrPaMMBbI CPEIHETO 001IIeT0 00pa30BaHUs,

npukaza MunucrepcTBa mpocBenieHus Poccuiickoit ®epepanum  26.08.2022 Ne 778
«YTBepxkaeHun (enepanbHOr0 TOCYJApCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa CpPEIHEro
npodeccuoHanpHOTO  OoOpazoBanuss 1o coeruanbHocTH  46.02.01  JlokymeHTalnmoHHOE
oOecrnieueHre yrpaBieHHs U apXUBOBEJCHHEY,

«[Ipumepnoii pabouelt mporpamMmoii 00I1e00pa30BaTENbHON IUCHUIUIMHBI «XHUMUSA» IS
npo)eCCHOHANIBHBIX  00pa30BaTENIbHBIX OpraHu3aiuit», pekomeHaoBanHeix @OI'BOY I1O
«MHCTHTYT pa3BuTHs MpodeccuoHaNbHOro 00pa3oBaHus», mpotokoa Ne 14 ot 30.11.2022 1.

Opranmzanus-paspadotuuk: ['BIIOY Oxtsa0peckuii MHOTONpouiIbHBIN MpodecCHOHATbHBIN
KoJute K, Pecrrybnmuka bamkoprocran
Paspaborunk: Z

Bbypuesa ®unto3a 3aBUTOBHA, IpENogaBaTellb

MOINCH



COJEPKAHUE

1. OOm1as xapakTepucTHKa MPUMEPHOI paboueil mporpaMmbl
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3. YcioBus peanusaiuy mporpaMmel 001eoopa3oBaTenbHON nuciumuMHBIOmmoKa! 3akiaaka He onpe;
4. KoHTpOJb 1 OLIEHKA PE3yJIbTaTOB OCBOCHHSI 00I1e00pa30BATEIBHON TUCITUIIIIHHBI «......covveeenneene.



1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCHUIIJIMHBI «XUMUS»

1.1. Mecto  AMCHMIVIMHBI B CTPYKTYpe  OCHOBHO  mpog)ecCHOHAIbHOM
o0pa3oBaTeJIbHOM MPOrpPamMMbI

OOmeobpa3zoBarenbHas AMCHUIUIMHA «XHUMHUS» U3ydaeTcs Ha 0a30BOM YpOBHE B
0o0meoOpa3oBaTeIbHOM  ITMKJIE ~ Y4eOHOro  IjlaHa  OCHOBHOM  TMPO(eCCHOHAIBHOU
00pa3oBaTeNbHONW MpOrpaMMbl YKPYIHEHHBIX rpymn cnenuanbHocTeit 46.00.00 «Vcropus u
apXeoJIOTUs»

Pabouas nporpamma yuebHo# auctumuinHbl apiserca yactbio [IIICC3 no crenuanbsHOCTH
46.02.01 JIokyMeHTaOHHOE 0OecTIeueHrEe YIIPABICHHS U apXHUBOBEICHUE

Tpyn10eMKOCTh TUCHMIUIMHBI «XUMUs» HAa 0a30BOM YpOBHE COCTaBIIsAET 72 yaca.

1.2. Heau 1 miiaHupyemMble pe3yabTAaThl 0CBOCHUS TUCIHUILIHHBI

1.2.1. lleau u 3a7a4u AUCUUTJIMHBI

®dopMupoBaHUEe Y OOYYAOMIMXCS TMPEACTABICHUS O XHUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHON KapTHHBl MHMpa KaK OCHOBBI IPHUHSATHUSA DPELIEHUM B JXU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTYALUIX, OTBETCTBEHHOT'O IIOBEJCHUS B IIPUPOJHON Cpelie.

3agauyu AMCHMILVINHBI:

1) chopmupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEH NMPOTEKaHUs XUMHUYECKUX IMPOLIECCOB U
SBJICHUN B OKpYXKAWIIEW cpene, LEJIOCTHOM HaydyHOM KapTUHbl MHpA, B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTaBIATH (DOPMYJIbl HEOPraHMYECKHMX M OPraHMYECKUX BEILECTB,
YPaBHEHMsI XMMHYECKMX peakluil, OOBSACHATh MX CMBICI, HMHTEPIPETUPOBATh PE3YIbTATHI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) chopmHpoBaTh HAaBBIKM MPOBEACHHS MPOCTEHIINX XUMHUYECKUX SKCHEPHUMEHTAIbHBIX
UCCIICIOBAaHU C COOJNIOZICHHEM TMpaBWwil O€30MacHOro oOpalleHus ¢ BEIIeCTBaMH U
1a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHs HCIIOJIB30BaTh MH()OPMAIIMIO XUMHUYECKOTO XapaKTepa U3 PazIHuHBIX
HCTOYHUKOB;

5) cdopmupoBaTh yYMEHHUS NPOTHO3UPOBATH IOCIEACTBUS CBOCH JAEATENbHOCTH H
XMMHUYECKHX IPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IIPOLIECCOB;

6) chopMupoBaTh NOHMMAHHE 3HAYMMOCTU JIOCTHIKCHHH XUMHUECKOW HayKu H
TEXHOJIOTHH JIJIs1 Pa3BUTHsI CONMAIILHON M TIPOU3BOJICTBEHHOM cep.



1.2.2. Ilnannpyembie pe3yJbTaTbl 0CBOCHHUsI 001Ie00pa3oBaTeNbHON JUCHUILINHBI B co0TBeTcTBHHM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

Coo
Koa u IInanupyemble pe3yJbTaThl 0CBOCHHS TUCHHUIIUHBI
HANMMEHOBaHHN
e

popmupyembIx Oo6mue JAucuuniimHapHbie

KOMITeTEeH Il

OK 01. B yacTH Tpy/10BOro BOCIIUTAHUS: - BJAaJeTh CHCTEMOM XMMHYECKHX 3HAaHHUH, KOTOpas  BKIJIIOYAET:

Bribupatp - TOTOBHOCTh K TpYAY, OCO3HaHHWE IEHHOCTH | OCHOBOIMOJAralOIUe MOHATUS (XUMHUECKUI 3JIEMEHT, aToM, 3JIeKTPOHHAs

CIocoObI MacTepcTBa, TpyAoto0ue; obosouka aToma, s-, p-, d-2JIEKTpOHHBIE OpOUTATN aTOMOB, MOH, MOJICKYJa,

pelieHus 3a1a4 | - TOTOBHOCTh K  aKTHBHOM  JI€ATENILHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPHILATEIBHOCTh, CTENEHb OKUCIICHUS, XMMHUYecKas

npoeCCHOHAT | TEXHOJOTMUYECKON U COLMAIbHON HalpaBJIEHHOCTH, | CBA3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKEJeT,

BHOU CIOCOOHOCTh MHUIMMPOBATH, IUIAHUPOBATh M | QYHKIMOHANbHAS TPYINa, paguKkai, U30MEpHs, U30Mepbl, TOMOJIOTUYECKUNA

JESTEIbHOCTH | CAMOCTOSTENILHO BBIMOIHATh TAKYIO AEATENBHOCTD; | psA, TOMOJOIH, YIJI€BOJOPO/bI, KUCIOPO- U a30TCOAEPKAIINE COCINHEHMS,

IPUMEHUTEIBH | - MHTEpEC K pa3IMYHbIM cdepam | OMOIOTHYECKH AaKTUBHBIC BellecTBa (YIJIEBOJBI, JKUPBI, OCNKH), MOHOMED,

0 K pa3JInYHbIM | IPOQECCUOHATBHOM 1€ TENbHOCTH, HOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIUHEHUS,

KOHTEKCTaM OBiiajiecHe  YHMBEPCAJIbHBIMH  Y4eOHBIMH | KPUCTAJUTMUECKAsl PEIeTKa, THUIbl XUMHUYECKHX PpEeakiuil (OKUCIUTEIbHO-
NM03HABATEIbHBIMH /IeHCTBUSIMH: BOCCTaHOBUTEIIbHBIE, 3K30-U 3HJOTEPMUYECKHE, PEaKLIMd HOHHOIO OOMEHa),
a) 0a3oBble JJOrHYeCKHUe 1eiiCTBUS: pacTBOp, ANEKTPOIHUTHI, HEANEKTPOIHUTHI, SJIEKTPOIUTUYECKAs TUCCOLUAIINS,
- CaMOCTOSITEJIBHO (bopMynupoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMHUYECKON peakluu, XMMUYECKOe

aKTyaJIu3upoOBaTh MPOOIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBIUBATh CYIIECTBCHHBIM IIPU3HAK HIIU
OCHOBAaHHS JUISI CpPaBHEHHS, KIACCU(PHUKAIMA H
00001IeHHS;

- ONpeAeNsATh IETH JeSTeIHLHOCTH,
[apaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
- BBISBJIATH 3aKOHOMEPHOCTH WM TPOTHBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTh KOPPEKTHBBI B  JIESTEIHHOCTD,
OLCHUBATL COOTBCTCTBUC PC3YJIIbTATOB ILICIIAM,
OILICHUBATh PUCKH MOCIIECICTBUI NeATEILHOCTH,

- pa3BUBATb KPEATUBHOE MBIILICHUE [IPU PELICHUN
YKU3HEHHBIX TTPOOJIEM

3a71aBaTh

paBHOBECHE), TEOPHMM U 3aKOHBl (TEOpPHSI XUMHYECKOIO CTPOCHMS
opranndeckux BemectB A.M. bytiepoBa, Teopus 3JIEKTPOIUTUUYECKOU
auccouranuu, nepuoanyeckuil 3akon /.M. MenzeneeBa, 3aKkOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XUMHH, (AKTOIOIHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH M O€30MacCHOM HCIOJIb30BAHUU
BaXHEHIIMX HEOPraHMYECKUX U OpPraHMYecKUX BEHIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YETI0BEKA;

- YMETh BBISABIIATH XapaKTEpPHbIE MPU3HAKA M B3aUMOCBSI3b H3yYEHHBIX
HOHSTUN, IPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPU ONIMCAHUM CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHUYECKUX BEUIECTB M HX IPEBPALLCHUN;

BBIABIIATH B3anMOCBA3b XUMHNYCCKHUX 3HAaHUHU C IIOHATUAMHAU n
MPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMCTb HUCIIOJIB30BAaTh HanMCHOBaHUS XUMHUYCCKUX COC,Z[I/IHCHI/Iﬁ
MEXKYHApOAHOTO COI03a TEOPETUYECKOM W MPUKIATHOW XUMHU U




0) 0a30BbIe HCCIEA0BaTEIbCKHE TeHCTBHS:

- BIIQJIETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIHCKON
u MIPOEKTHOM JIeATEeIIbHOCTH, HaBBIKAMH
paspenieHus npooiem;

- BBIABJISATH TNPUUYMHHO-CIEACTBEHHBIE CBA3U U
aKTyaJIN3UpOBATh 3a7avy, BBIIBUTATh THIIOTE3Y €€
peuieHus, HaxOJUTh apryMEHTBI LS
JI0KAa3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a7aBaTh
napameTpbl U KpUTEPUU PEILCHNUS;

- AHAJIM3HUPOBATH TMOJYYEHHBIE B XOJI€ PEIICHUSA
3a/1aud  pe3yibTaThl, KPUTHYECKH OIICHUBATH MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBHUSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIILHOCTH,

- yMETh HMHTErpUpPOBaTh 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABUTATh  HOBBIE  HJICH,
OpUTHMHAJILHBIE MOJIXO/IbI M PELICHUS;
- CIOCOOHOCTH UX UCITOJIL30BaHUS B
IIO3HABATEJILHOW U COLMAIbHOM IPAKTUKE

npeaiaraTh

TPUBUAJIbHBIE HA3BaHUsI BAXKHEUIIINX BEIIECTB (3TUJICH, alleTUJICH, TJIULEPHUH,
denon, Qopmanpaerun, yKCycHas KHCIOTa, TJMIMH, YrapHbli ras,
VIJIEKHUCIIBIN Ta3, aMMUaK, TallleHas U3BECTh, HEraiieHas U3BECTh, MMUThEBAs
colla U JPYTHX), COCTaBIATH (OPMYJIbI HEOPTraHMYECKHX M OPraHUYEeCKHX
BEIIECTB, YPAaBHCHHUS XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTEpHbIE XUMHAYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3alUCIMH YPAaBHEHHN XMUMHYECKUX
pEeaKIuii;

- YMETh YCTaHaBJIMBATh MPUHAJJICKHOCTb H3YUYEHHBIX HEOPraHUYECKHX H
OpPraHWYECKHUX BEIIECTB K ONPEIEICHHBIM KJaccaM U IpylnaM COEeIHHEHUH,
XapakTepU30BaTb UX COCTAaB M Ba)KHEHIIME CBOWCTBA; ONPEAENSATb BUJIbI
XUMHYECKHUX CBfA3€H (KOBaJeHTHasl, MOHHAs, METAJUIMYECKas, BOJAOPOIHAs),
TUTIBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIIMPOBATH XUMHUECKUE
peakiuu;

- chopMupoBaTh TPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHUpPA, POJM XMMHHM B TO3HAHUMU SIBICHUU
npupoabl, B (GOPMHUPOBAHUM MBIIUICHUS U KYyJIbTyphl JUYHOCTH, €€
(GyHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JUIS pelIeHus] IPaKTHUECKUX
3a/1a4 U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpelie;

- YMeTh TPOBOAWTH PACUEThl MO XUMHYECKHM (QopMylaaM U ypaBHEHUSM
XUMHYECKMX  peakUuid ¢  HCMHOJb30BaHUEM  (DU3MYECKHX  BEJIMYMH,
XapaKTePU3YIONINX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOIb30BaTh
CHUCTEMHbIE XUMHUYECKUE 3HAHUS JISI NPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

OK 02.
Hcnonp3oBath
COBpPEMEHHEIE
CpeacTna
TIOMCKa,
aHayM3a u
MHTEpIpETaluu
nHpopmanuu u

B 00.1acTH HEHHOCTH HAYYHOTI'0 O3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHsA HAayKd M OOIICCTBEHHON IPAKTUKH,
OCHOBaHHOTO Ha Janore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeECTa B
HMOJIUKYIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE S3bIKOBOW M YHUTATEIHCKOU

- YMCThb IMJIaHUPOBATH u BBITIOJIHATH XUMHUYECKUU SKCIICPUMCHT
(mpeBpallleHHsT OpPraHMYECKHWX BEIIECTB MpPU HarpeBaHUM, IMOJIyuYeHUE
9TWJICHA U H3YYCHHUC €TI0 CBOﬁCTB, KauCCTBCHHLIC PCAKIUHU Ha aJIbJACTHU/bI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAEHarypauus O€KOB IpH HarpeBaHUH,
HOBCTHBIC PCaKINU 6CJIKOB; ONpoBOAWUTL PCAKIHUU HOHHOI'O 06MeHa,
OTIpEeIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKlUU Ha cylbdat-,
kapOOHAaT- M  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pellaTh
SKCTIIEpUMEHTAIbHBIC 3amaun 1o Temam "Metamie" u "Hemeramns") B




UH(POPMALMOHH
bI€ TEXHOJIOTUHI
TUTS
BBITIOJTHEHUS
3a1a4
npodeccuoHa
BHOU
NEeSITEIIbHOCTH

KYJIbTYpbl KaK CpPEICTBA B3aUMOJICUCTBUS MEXKIY
JOBMH U ITIO3HAHKS MUDA;
- OCO3HaHUE LEHHOCTU HAy4YHOU JEATEIbHOCTH,

TOTOBHOCTh ~ OCYILECTBJIATH  HPOEKTHYHD U
MCCIIEIOBATEILCKYIO JESATENBHOCTD
WHIMBUYAJIBHO U B TPYIIIIE;

OBnageHne  yHUBEPCAJIbHBIMH  YYeOHBIMH

NM03HABATEeIbHBIMH /ICHCTBUSIMH:

B) padoTta ¢ nHpopManmeii:

- BJIQJICTh HABBIKAMH TIOJTy4CHUs WH(POPMAIMH W3
UCTOYHHUKOB PpAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIIATH MOKCK, aHAIN3, CHCTEMaTH3alUI0 1
UHTEpIpeTannio HHPOPMALIUN PA3TUYHBIX BUI0B U
dbopM mpeacTaBIeHNUS,

- CO34aBaTh TEKCThl B pPa3lUYHBIX (hopMmaTax c
yd4eToM Ha3HauyeHUs HH(opManuu ¥ IeNeBOM
ayIUTOpUH, BBIOMpas ONTUMAIBHYIO  (opMy
IPE/ICTaBICHNS ¥ BU3yaIH3allUH;

- OLEHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMaMK, €€ COOTBETCTBHE IIPAaBOBBIM H
MOpPaJIbHO-3TUYECKIUM HOpMaM;

- UCIIONIB30BAaTh CPEACTBa HMH(OPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX ~TEXHOJIOTUH B peIICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPTaHM3aIlMOHHBIX  3aJa4 ¢  COOIIoaeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, PECypcocOepekeHusi, MPaBOBBIX U
THYECKUX  HOPM, HOPM  WHGOPMAIMOHHON
0e30IMacHOCTH;

- BJIaJIeTh HABBIKAMU PACTIO3HABAHUS 1 3AIUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30MacHOCTH
JTUYHOCTH;

COOTBETCTBUHM C TPAaBWJIAMH TEXHUKH OE30MACHOCTH IPH OOpAIIEHUU C
BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBaHUEM; IPEICTABIATH PE3YIbTATHI
XUMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aIUCH YPaBHEHHUI COOTBETCTBYIOIINX
peaxIyii 1 GOpMyYJIMPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJbTAaTOB;

- YMETbh aHAJU3UPOBATh XUMHUYECKYIO0 HH(POPMAIIHIO, TOTYyIaeMYI0 U3 pa3HBIX
HMCTOYHHMKOB (CpelICTB MaccoBoM nHpopmarnu, cetb UHTEpHET 1 pyrue);

- BJIaJACTb OCHOBHBIMHU MCTOJAMHW HAYYHOI'O IIO3HAHHA BCIICCTB U

XUMUYECKUX  sIBJICHUN  (HAONIOACHWE,  W3MEpPEHHEe,  SKCIEPUMEHT,
MO/ICJIUPOBAHUE);

- YMETh MPOBOJUTH PaCYEThl MO XUMHUYECKHM (GOpMyjaM W YpaBHEHUSIM
XUMUYECKHX  peakluid ¢  HCHOJb30BaHUEM  (DU3UYECKHX  BEIWYHH,

XapaKTepU3YIOIIMX BEIIeCTBAa C KOJMYECTBEHHOI CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHsSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIB30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHMS Uil NPUHATUS PEHICHUHM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM




OK 04. - TOTOBHOCTb K CaMOpPAa3BUTHIO, | - yMETb IUIAHUPOBATb U  BBINOJHATL XUMHUYECKUHM  OKCIIEPUMEHT
O¢ddexTuBHO CaMOCTOSITENIbHOCTH U CaMOOIIPEIEICHHUIO; (mpeBpallleHHsT OpPraHMYECKHWX BEIIECTB MpPU HArpeBaHUM, IMOJIyuYeHHE
B3aUMOJICUCTBO | -OBJIaJICHUE HaBbIKAMU yueOHO- | STWJICHA U U3YYCHHE €r0 CBOWCTB, KQUeCTBEHHBIC PEAKIMU Ha allbJIETH[IBI,
BaTh U HCCJIEIOBATEIbLCKOM, TMPOEKTHOW M COLMAIBHOHN | KpaxMall, YKCYCHYIO KHCIOTY; JA€Harypauus O€lKOB IpH HarpeBaHUH,
paboraTh B JesATEeIbHOCTH; [[BETHBIC PEAKIMH OCJIKOB, TMPOBOJUTH PEAKIMU HMOHHOTO OOMEHa,
KoulekTuBe 1 | OBJaseHue YHHBEPCAJBHBIMH | ONIPENIEIATh CPEly BOJHBIX PACTBOPOB, KaUECTBEHHbBIE PEAKIUU Ha Cyab(ar-,
KOMaH/1e KOMMYHUKATHBHBIMU /Il CTBUSIMH: KapOoHaT- ¥  XJOPUA-aHUOHBI, HA  KAaTHOH AaMMOHHS;  pellaTh

0) coBMeCTHas J1eSITeJIbHOCTh: SKCTIIEpUMEHTAIbHBIC 3amaun 1o Temam "Metamiel" u "Hemeramns") B

- TOHUMATh ¥ WHCIOJNB30BATh MPEUMYIIECTBA | COOTBETCTBUU C TMpPAaBWJIAMU TEXHUKUA O€30MacCHOCTH MpH OOpamleHuu C

KOMaHJAHON ¥ MHJUBUYyaIbHOU paboThI; BelleCTBaMH U J1a0OpaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl

- MPUHUMATH IIeId COBMECTHOW JEATENBHOCTH, | XHMHUUYECKOTO IKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIINX

OpPraHU30BBIBATH M KOOPAMHHUPOBATH JACHCTBHS MO | peakiuil U GopMyIupoBaTh BHIBOABI HA OCHOBE 3THUX PE3YJIbTaTOB

€¢ OCTH)KCHHIO: COCTaBIIATh IIIaH JIEHCTBHIA,

pacnpenenaTb pojid ¢ Y4eTOM MHEHUH y4aCTHUKOB

00CyXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOpPAMHHUPOBATb M BBINOJHATH paboTy B

YCIIOBHSIX peanbHOro, BUPTYaAJIbHOTO u

KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE

MOBE/ICHWE B PA3JIMYHBIX CUTYAIUSAX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh NMHUIIUATUBHBIM

OBiageHne yHUBePCAJbLHBIMHU PeryJIATHBHbIMH

AefiCTBUSIMHU:

T') IPUHATHE Ce0S U APYTUX JIOJei:

- IPUHAMATh MOTHUBBI I ApTYMEHTBI IPYTHX JOJIEH

IIPU aHAJIHN3€ Pe3yNbTaTOB ACSITEIbHOCTH;

- IpPU3HaBaTh CBOE IMMPABO U MPABO JIPYTUX JIOJEH

Ha OIINOKH;

- pa3BHBATh CIIOCOOHOCTH MOHUMATh MU C

MO3UIUH JIPYrOro YeJIOBEKa;
OK 07. B 00.1acTH 3K010rH4Y€CKOT0 BOCIIUTAHMS - chopMupoBaTh TPEACTABICHHUS: O XHUMHUYECKOH  COCTaBISIOIICH
CopericTBoBaTh | - C(HOPMHUPOBAHHOCTH AIKOJOTHYECKON KYJIBTYpHI, | €CTECTBEHHOHAYYHOW KapTHHBI MHpa, PO XUMHUU B TO3HAHWUU SIBJICHHUI
COXPaHEHUIO MOHVMAHHUE BJIMSHUS COLMATBLHO-)KOHOMHUYECKUX | IPUPOILI, B (OPMHPOBAHWHM MBIIUICHUS ¥ KYJIbTYphl JIMYHOCTH, €€

OKpYyKaroleun

NPOIIECCOB  HAa  COCTOSIHHE  TPUPOAHOH |

(GyHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOM JUIS pelIeHus] MPaKTHUECKUX




Cpenpl,
pecypcocoepex
CHHIO,
NPUMEHSITD
3HaHUS 00
U3MEHEHUU
KIIUMaTa,
MIPUHIIMIIBI
OepexKIIMBOTO
IIPOM3BO/ICTBA,
3P PEeKTUBHO
JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

COLIMANLHOM  Cpeibl, OCO3HaHWE TIJI0OATBLHOTO
XapakTepa dKOJIOTHYECKUX MpooIieM;

- IUIAHUPOBAHHME M OCYIUECTBJIECHUE ICHUCTBUU B
OKpYKalolllel cpele Ha OCHOBE 3HAHMS ILeNel

YCTOﬁqHBOFO Pa3BUTHUA YCTIOBCUYCCTBA,

AKTUBHOE HEMPUATHE ACHCTBUHN, MNPUHOCSIINX
Bpel OKpYXKarollen Cpee;
- yMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIE

3KOJOTHUYECCKHUE IIOCIICACTBUA HpGI[HpI/IHI/IMaeMBIX
JIEUCTBUI, IPEIOTBPAILAT HX;

- pacimpeHue OITbITa
9KOJIOTUYECKOW HAINPaBJICHHOCTH;
- OBJIAICHUEC HAaBbBIKaAMH y‘ICGHO-
MCCIIEIOBATENILCKOM, MPOEKTHON U COIMATIbHOM
JACATCIIbHOCTH,

ACATCIIbHOCTH

3a/1a4 U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHON Cpelie;

- yMeTh COOIOaTh MPAaBHIA SKOJIOTHYECKH IIeJIECO00Pa3HOrO MOBEACHHS B
OBITY U TPYJOBOW NEATEIBHOCTH B LENSIX COXPAHEHUS CBOETrO 3/I0pOBbS U
OKpYKarollle NPUPOJHON CpeAbl, YYHUTHIBAaTh OIACHOCTH BO3AECHCTBUS HA
JKUBBIE OPTaHU3MBI OIPEICIICHHBIX BEIIECTB, IMOHUMAsl CMBICI ITOKA3aTeNs
MPEAEIbHON TONYCTUMON KOHUEHTPALIMU

TpeboBaHMsI K IPeIMETHBIM PE3yIbTaTaM OCBOECHHUS 0a30BOr0 Kypca XUMHUH JIOJKHbBI OTPAXKaTh!
1) copMHUpOBaHHOCTH MPEACTABICHUI: 0 XUMUYECKOM COCTaBIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B TO3HAHUU SIBICHUI

IPUPOJIbI, B (OPMUPOBAHUHU MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€ G YHKIIMOHAILHON rPaMOTHOCTH, HEOOXOAMMOM /JIsl peLICHUS MPAaKTUYECKUX 3a/1a4 U

HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

2) BafieHHe CUCTEMON XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOUAET: OCHOBOIIOJIATAIOIINE MOHATUS (XMMUUYECKHH JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka
aToma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIIN AaTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULIATEIHOCTh, CTEIIEHb OKHCICHUS, XUMUYECKas CBsI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YITIEPOIHBINA CKeNeT, PYHKIMOHANbHAs TPYIa, PaJuKal, U30MepHsl, H30Mepbl, TOMOJIOTUYECKUH P,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPO- ¥ a30TCOJepIKAIIIE COCTUHEHNUS, ONOIOTHUECKU aKTHBHBIE BELIeCTBA (YTIICBOIbI, JKUPHI, OCIKN), MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEJMHEHNUS, KPUCTAJUTMYECKAsl peIeTKa, TUIIbl XUMUYECKUX PEaKUi (OKUCIUTENbHO-
BOCCTaHOBUTEIIbHBIE, 3K30-U HJOTEPMUYECKHE, PEaKIITH HOHHOTO 0OMEHa), PaCTBOP, AIEKTPOIUTHI, HEAIIEKTPOIUTHI, SIEKTPOTUTHUECKAS
JMCCOLMALIUS, OKUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peaklui, XMMUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI (TEOPHUS XMMUYECKOTO
CTpoeHMs oprannyeckux Bemects A.M. byTiiepoBa, Teopus 3J1€KTPOIUTHUECKON AMCCOLMAINY, Tepruoanueckuil 3akoH [[.M1. Menneneesa, 3aKkoH
COXPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJINYECKUHN S3bIK XUMHH, (PAKTOJIOIMUECKUE CBEACHUS O CBOMCTBAX, COCTAaBE, OJIYYEHUN U 0€30acCHOM
UCTIOJIb30BaHUH BKHEHIITNX HEOPraHMUECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM IEATETLHOCTH YEIOBEKa,

3) cpopMHUPOBAHHOCTh YMEHHH BBIABIATH XapaKTEPHbIC IPU3HAKU U B3aUMOCBSI3b U3yUEHHBIX MOHATHH, IPUMEHITh COOTBETCTBYIOIUE TOHATHS IPU
OIMCAaHUU CTPOCHHUS U CBOWCTB HEOPIAHUYECKUX U OPTaHUYECKHUX BEILECTB U UX IIPEBPALLCHU; BBIABIIATh B3aUMOCBSA3b XMMUYECKUX 3HAHUH C
HNOHATHAMM U IPEICTaBICHUAMU IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTh YMEHUI HCIIOIB30BaTh HANMEHOBAHUS XMMUYECKUX COSINHEHUH MEXTyHAPOAHOTO COI03a TEOPETUUECKON U MPUKIIaTHOW XUMUHU

U TPUBHAJIbHbIC HA3BAHUS BAKHEHIINX BEIIECTB (3TUJICH, alleTUJICH, TJIMIEpHH, (heHoII, GopManbIerul, yKCycHash KUCIO0Ta, TIUINH, YTapHbIH Ta3,
YIJIICKUCITBIN Ta3, aMMHUaK, TalieHasi U3BeCTh, HeTallleHast U3BECTh, MUTHEBAs COJIa M IPYTUX ), COCTABIATH (OPMYIIbI HEOPTAHMYECKUX U OPTaHUIECKUX




BCIICCTB, YPABHCHUA XUMHUUYCCKUX peaKuHﬁ, OGBHCHHTB HX CMBICJI; IOATBCPIKAATH XaPAKTCPHLIC XUMHWYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOIIIUMU
9KCIIEPUMEHTAMHU U 3allUCSAMU YPaBHEHUN XUMUYECKUX PEaKIuii;

5) copMUpOBaHHOCTH YMEHHI yCTaHABIMBATH MPUHAIEKHOCTh U3YYEHHBIX HEOPIraHUYECKUX M OPIraHUYECKHUX BEILECTB K OMPEACTICHHBIM KJIacCaM U
rpynmnam CoeAMHEHU, XapaKTepU30BaTh UX COCTaB M BaKHEHIIINE CBOMCTBA; ONMPEAEIATh BUIbl XMMUUYECKUX CBSI3el (KOBaJIeHTHAs, HOHHAS,
MECTAJIJIMYCCKAasd, BO,Z[OpO,Z[HaSI), THUIIBI KPUCTAIUNITMYCCKUX PCUICTOK BCIICCTB, KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIIUU;

6) Bi1aJleHuEe OCHOBHBIMU METOJIaMU HAYYHOT'O MTO3HAHUS BEIIECTB U XMMHUUECKUX SIBJICHUN (HaOII0IeHIEe, H3MEepEHUE, SKCIIEPUMEHT, MOIETUPOBAHUE);
7) cpopMHUPOBAHHOCTH YMEHH MTPOBOIUTH PACUETHI IO XUMUYECKUM (OPMYJIaM M YpaBHEHUSIM XUMHUYECKUX PEAKLUH C CIOIb30BAHUEM (PU3HUECKUX
BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEILIECTBA;
HCIOJIB30BaTh CUCTCMHBIC XUMUYCCKHUC 3HAHUA JIS1 IPUHATUA pemeHHﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYAllUAX, CBA3AHHBIX C BCIICCTBAMU U UX
PUMEHEHUEM;

8) chopMupOBaHHOCTH YMEHMI TUIAHUPOBATH U BBIOTHATh XUMUUYECKHM SKCIIEPUMEHT (TIPEBPAICHUs] OPTaHUYECKUX BEUIECTB IPU HarpeBaHUH,
MOJTyYeHUE STUJICHA U N3YYEHUE €ro CBOMCTB, KaueCTBEHHBIEC PEAKIIMH Ha albJAETHIbI, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKoB Ipu
Harpe€BaHuu, IBCTHBIC PCAKIIUN 6CJIKOB; MMPOBOAUTL pCaAKIINH NOHHOT'O 06M€Ha, ONpCaACIATh CPCAY BOAHBIX paCTBOPOB, KAUCCTBCHHLIC PCAKIIMU HA
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS; PEIIaTh SKCIIEpUMEHTAIbHBIC 3a/1auu 110 TeMaM "Metamiel" u "Hemeramis") B
COOTBETCTBUH C IPAaBUJIAMU TEXHUKHU 0€30IMaCHOCTH MPHU OOpAIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM; MTPEJICTABIIATH PE3yIbTaThI
XUMHYECKOT0 IKCIIEpUMEHTa B (hOopMe 3aliCH ypaBHEHUN COOTBETCTBYIOLIUX peakiuil U1 GOopMyIUpOBaTh BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB;

9) copMHUPOBaHHOCTH YMEHHSI aHAIM3UPOBATH XUMHUECKYIO HH(OPMAIIHIO, TOTyJaeMyl0 3 pa3HbIX HCTOUHUKOB (CPEICTB MAacCCOBOM MH(pOpMAIINH,
cets IHTEpHET U nIpyrue);

10) copmupoBaHHOCTH YMEHHIA COOTIOATH MPABUIIA YKOJIOTHIECKH 11eJIeCO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOU JIESTEIHHOCTHU B IEIAX
COXPaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOUIEil MPUPOTHON CpeJibl; YUUTHIBATh OMACHOCTh BO3/ICHCTBUS Ha JKMBBIE OPraHU3MBbI OIpE/IeJICHHBIX BEIECTB,
IIOHUMAsl CMBICJI ITI0KA3aTeNs IPEAEIbHON JOIYCTUMOM KOHLIEHTpalUu;

11) nst o6yyaromuxcs ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbsI: CPOPMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH 3HAHUSI 00 OCHOBHBIX TOCTYITHBIX
METOAaX IMO3HAHUA BCIIECCTB U XUMHNUYCCKUX HBHCHHﬁ;



2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJIBHON JUCITATLIAHBI
«XHUMUSA»
2.1. O0beM TUCHUIINHBI H BUbI Y4e0HOH padoThl

Buj yueOHoi1 padoThI O0bem B yacax
O0bem 00pa3zoBaTeIbHOM NMPOrPaMMbI TN CIIUTIIMHbI 72

BT. U..

TEOPETHUECKOE 00yUeHne 40
[IPaKTUYECKUE 3aHATUS 20
71a00paTOpHBIC 3aHATHUS 10
IIpomeskyTounas arrectauus B gopme 1uddepeHUNPOBAHHOTO )
3ayera




2.2. TemaTH4yecKHuil IJIaH U COJIEPKAHME U CUUIIITHHBI

dopmMupyem
HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U Po¢ecCHOHATbHO-OPHMEHTHPOBAHHOE), OB LeM YACOB ble
pa3iesioB U TeM JIabopaTopHbIe U MPAKTHYeCKHe 3aHATHS, IPUKJIATHONH MOAYJIb KOMIIeTeHIH
"
1 2 3 4
Pa3nes 1. OcHOBBI CTPOCHHUS BelleCTBa 6
Tema 1.1. OcHoBHoOE coiepraHue 4 OK 01
CrtpoeHue aToMOB
XUMHIYECKHIX Teopernyeckoe o0yyenue 2
3JIEMEHTOB U _ -
—— CoBpemeHHass Mojenb cTpoeHus atoMa. CHMBOJMYECKHM S3bIK XUMHUU. XUMHUYECKHH 3JIEMEHT.
N HMITICCKOI OnexkTpoHHas KoH(urypauus atoma. Kiaccupukaiuss XUMHUECKUX IJIEMEHTOB (S-, p-, d-3JIEMEHTHI).
CBSI3I BanentHbie = 3JEKTpPOHBI. BanenTtHocTs. OJIEKTpOHHAsg  NpUpoAa  XUMHUYECKOU CBSI3U. 2
DNEeKTPOOTPUIIATEILHOCTh. BHUIBI XMMHYECKOW CBS3M (KOBaJCHTHAs, WOHHAs, MeETaNInYecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHMs
IIpakTuueckoe 3ansaTue Ne 1. «XuMuueckass CAMBOJIMKA, BaJICHTHOCTh, XUMUYECKAs CBA3bY. 2
IIpakTnyeckoe 3ansitue Ne 2. «Pemienue 3aaad no CTpOSHUIO aTOMa. 2
Tema 1.2. OcHoBHoOe€ conepxxaHue 2 OK 01
[Tepuonnueckuii OK 02
3aKOH ¥ TabIuIa [Tepuonnueckas cucrema xumudeckux 3aeMeHToB .M. Menneneea. uznueckuii CMbICI
JIV. Menzeneesa [Tepuoanueckoro 3akona J[.11. Menneneera. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX
AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM )
XUMHUYECKOro 3emenTa B [lepunonnueckoii cucreMe. MUpOBO33peHUYECKOE U HAYUYHOE 3HAYEHUE
[Tepuonuueckoro 3akona JI.1. Mengeneesa. [Ipornossl [{.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
[MpakTuyeckoe 3anaTHEe Ne 3. «XapakTepucTUKa XUMUUYECKOTO 3JIEMEHTA 0 MEPUOINYECKON 1
cUCTEME).
Pa3nen 2. XumMu4yeckue peakuuu 10




Tema 2.1. Tumesr OcHoBHoOe€ coepxxaHue 4 OK 01
XUMHUYECKHUX
peaxuii Teopernueckoe o0yyenune 2
Krnaccudukanus u THIBI XMMUYECKUX pPEeaKLUi ¢ ydacTHeM HeopraHuueckux BemiecTB. CocTaBieHne
YpaBHEHHH peakiuii COeAMHEHUS, Pa3IoKEHUs, 3aMeIIeHNUs, 0OMEHa, B T.4. peaKuii TOpeHHs,
OKHUCJICHUS-BOCCTAHOBJICHUSI.
VYpaBHEHUs OKHUCIIEHUI-BOCCTaHOBIIEHUs. CTeneHb okucaeHuss. OKUCIUTENb U BOCCTAHOBUTEb. 2
CocraBneHne 1 ypaBHUBAHUE OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM AJIEKTPOHHOIO
Oanmanca. OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIIMU B IPUPO/IE, IIPOU3BOICTBEHHBIX MPOIeccax U
KU3ZHENEATEIIbBHOCTH OPTraHU3MOB
IIpakTnyeckoe 3ansitue Ne 4. «PacyéTpl o ypaBHEHUSAM XUMUYECKUX PEAKITUN» 2
JladopaTropHoe 3ansaTHe Ne 1. « TUNbl XUMUYECKUX PEAKIIHII. 1
Tema 2.2. OcHoBHoOeE conepxxaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
s nuccoranus U | Teopernueckoe o0y4deHnue 2
MOHHBIN 0OMEH
Teopus anexkTposnuTudeckoi aucconnanuu. VMoHsl. DIeKTpOIUTHI, HEAIEKTPOIUTHL. Peakiuu MOHHOTOo
oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS HX MOJIHBIX M COKpPAalICHHBIX 2
MOHHBIX ypaBHEHUH. KHCTOTHO-OCHOBHBIE peaKIMK. 3aJaHusl Ha COCTaBICHUE HOHHBIX PEeaKIUui
IIpakTuyeckoe 3ansitue NeS. «VcnblTaHnEe paCTBOPOB MHAMKATOPAMM. 2
JlabopaTopHoe 3ansiTue Ne 2. «Peakiyy HOHHOTO OOMEHa. 2
KonTpoiabHas
CtpoeHue BelecTBa 1 XUMUYECKUE PEaKIIUU 1
padora 1
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BELECTB 16
Tema 3.1. OcHoBHOe conep:kaHue 4 OK 01
Knaccudukanms, OK 02
TeopeTuyeckoe o0yueHue 2




HOMEHKJIaTypa U

[Tpenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTbie U clI0KHbIe

CTpPOCHHE BemecTBa. OCHOBHBIE KJIACCHI CJIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI, KUCIIOTHI, COJIN). B3auMocBsI3h
HEOPraHMYECKUX |HEOPraHWYECKUX BEIIECTB. ArperaTHbie COCTOSHUS BemecTBa. Kpucramnmaeckue u aMmophHbIe
BEIIECTB BeIeCTBA. THITBI KPUCTAUIMYECKHUX PEIICTOK (aTOMHAsI, MOJICKYJIIpHAs, MOHHAsS, METAJUTMYECKasl ). 2

3aBUCUMOCTh (PM3HUYECKUX CBOWCTB BEIIECTBA OT THITA KPUCTALTUIESCKON PEIIETKU. 3aBUCUMOCTh

XUMUYECKON aKTUBHOCTH BEIIIECTB OT BUJIa XUMUYCCKOM CBS3H U THIA KPUCTALTHYECKON PEIICTKH.

[TpryrHBI MHOTOOOpA3Msl BEIIECTB
Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue 8 OK 01
XUMUYECKHE OK 02
CBOMCTRA Teopernyeckoe o0yuyenune 6
HEOPTraHUYECKHUX _
p— Meramipl. O0mue Quznyueckne U XUMHUYECKHE CBOMCTBA MeTauioB. CrocoObl moydeHusl. 3HAUYCHUE

METaJUIOB M HEMETAVIOB B MPUPOAEC M >KU3HEAEATEIbHOCTH 4elioBeKa U opraHu3moB. Kopposus 2

METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemeramnel. OOmme ¢u3mdyeckne M XHWMHYECKHE CBOMCTBA HEMETA/UIOB. THWIHYHBIE CBOWCTBA

HemeraioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHeHH HeMeTauoB. KpyroBopoTst 2

OMOTEHHBIX PJIEMEHTOB B TIPUPOIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB (OKCHUI0B, THAPOKCUIOB, KUCIIOT,

coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB ITPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, 2

BBICHIMX OKCHJIOB U THAPOKCUJIOB
Tema 3.3. OcHoBHoOeE conepxxaHue 2 OK 01
Nnentudukanus OK 02
Heopranndeckux | HIPAKTHYecKoe 3aHsiTHE Ne 6. «Knaccudurkanus HEOpPraHN4eCKUX BELIECTB» 2 OK 04
BEIIECTB

JlaGopaTopHoe 3ansaTue Ne 3. «neHTuduKams HEOPTAaHMUECKUX BEIIECTBY 2
KonTpoiabHas .

CBoiicTBa HEOPraHMYECKUX BEIIECTB 1
padora 2
Paznea 4. CTpoeHne 1 CBOICTBA OPraHUYeCKHUX BellecTB 24
Tema 4.1. OcHoBHoOeE conepxxaHue 4 OK 01
Knaccudukanms,

Teopernueckoe o0y4enue 2




CTpOCHHE U
HOMEHKJIAaTypa
OpPTaHHYECKHUX
BEIIECTB

IlosiBiieHUE U pa3BUTHE OPTaHUMYECKOM XUMUHU Kak HayKu. [Ipeamer oprannueckoit xumun. Mecro u
3Ha4YE€HHE OPTaHMYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE MOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHUS opraHumyeckux coequHenuii A.M. Bytieposa.
VYriepoaHbld CKENeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOEHHUs MoJeKyn. M3omepust 1 H30MepBl.

[Tonatue o ¢yaxknuoHansHOW rpynne. Panukan. Ilpunmunsl  kiaccudukanum OpraHMYECKUX
COeMHEHUI. MexayHapoaHas HOMEHKJIATypa M OPUHIUIBL HOMEHKJIATYPbl  OPraHUYECKHUX
coenunenuil. Ilonatue 00 a3oTconmep)KalMX COCAMHEHUSAX, OWOJIOTMYECKHM AaKTHBHBIX BEIIECTBaX
(yrmeBomax, >kupax, OelKaxX W Jp.), BBICOKOMOJIEKYJSPHBIX COCIWHEHUSX (MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO)

JlaGopaTtopHoe 3ansitue Ne 4. «3roToBieHHnE MOJENEH MOJIEKYJ OPraHUYECKUX BEIIECTBY.

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTMHEHNN

OcHoBHoOe conep:kaHue

12

Teopernueckoe o0yuenue

@OU3NKO-XMMUYECKHE CBONCTBA OPTaHUYECKUX COCIMHEHUH OTHENBHBIX KJIacCOB (OCOOCHHOCTH
KJaccu(UKaMU 1 HOMEHKJIATyphl BHYTPH KJ1acca; TOMOJIOTHYECKUH psaa 1 o01mas popmysia; U30MEpHUs;
(hU3UYEeCKre CBONCTBA; XUMUUECKHE CBOMCTBA; CIIOCOOBI IMTOTYyUEHHUS ):

— MpenebHbIe YIIIEBOAOPOIbl (adKaHbl M IUKJIOAIKaHbl). ['opeHHne MeTaHa KakK OJWH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIUICHHOCTH U OBITY. CBOMCTBA MPUPOTHBIX YTIEBOIOPOIOB, HAXOXKICHHUE B
MIPUPOJIE U IPUMEHEHHUE ANKAHOB;

— HempenenbHble (aNKEeHbl, aJKUHbl WU aJIKaJAWEHbl) U apOMATUYECKHUE YIJIEBOJAOPOIbl. [opeHue
aleTUJIeHa KaK MICTOYHUK BBICOKOTEMITEPATYPHOI'O IIJIAMEHU ISl CBAPKU U PE3KH METAJIJIOB

— KHUCJIOPOACOAEpIKaIINe COeTMHEHNS (CITUPTHI M (PeHOJBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, allbACTHIbI
U KETOHBI, >KUPBI, YIIeBOAbl). [IpakTHdyeckoe NPUMEHEHHE STUICHTIUKOJS, TIUIeprHa, (eHona.
[Ipumenenne Qopmanpaeruaa, ameraibAeTUAa, YKCYCHOH KHCIOTBHL. MpUTa Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLIa

— a3oTcojepXkaliue COeIWHEHUs (aMHHBI W aMHHOKHCIOTHI, Oenku). BbICOKOMONEKyspHBIC
COEMHEHUS (CUHTETUYECKHEe U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepuzanus 3TUIEHa KaK OCHOBHOE HaIlpaBJiICHUE €ro UCIOJIb30BAHUS.

['eHeTnveckas CBA3b MEXKIY KJIACCAMH OPTaHUYECKUX COCTUHEHUN

OK 01
OK 02
OK 04




IIpakTnueckoe 3ansaTHe Ne 7. «Y1I1€BOAOPOABIY.

IMpakTnueckoe 3ansaTue Ne 8. «Kucinopoacoaepxanme opraHu4ecKue COeANHEHU.

JlabopaTopHoe 3ansitue Ne 5. «MneHTUUKAIMS OPTaHUYECKUX COCTUHEHUI.

Tema 4.3. OcHoBHoOe€ conepxxaHue OK 01
Nnentudukanus OK 02
OpraHUYECKUX Teopernueckoe o0yueHue OK 04
BEIIECTB, UX
T —_ buooprannueckue coenunenus. Ilpumenenue u Ouojormueckas posib YrieBoaoB. OKucieHUE
NPUMEHEHHUE B VIJIEBOMOB — HCTOYHHUK OJHEPTrUM IKUBBIX oOpraHu3MoB. OOnacTh NpUMEHEHUS aMHUHOKHUCIIOT.
GLITOROM 1 [IpeBpamienuss OenkoB mnuiiyd B opranu3me. buonoruueckue ¢yHkuuu OenkoB. buonorndeckue
NPOHM3BO/ICTBEHHOI ¢GyHKIMY XUpOB. PoJb OpraHnyeckoit XMMUH B PeLICHUH TPOOJIeM MUIIEBOM 0€301MacHOCTH
JESTEIIbHOCTH . .,
qelIoBeKa Ponp opranuueckoil XMMUU B pEIIEHUH NpOOJEeM SHEpPreTudyeckoil Oe30MacHOCTH, B Pa3BUTUHU
MEIHIINHBI, CO3JaHIH HOBBIX MAaTEpUaoB, HOBBIX UCTOYHUKOB SHEPTUU (AIbTEPHATHBHBIC HCTOYHUKHI
sHeprun). OnacHOCTh BO3/ICHCTBUS HA JKHUBbIE OPTaHU3Mbl OPrAHUYECKUX BEILIECTB OTIECIbHBIX KJIACCOB
(yrneBoaoposl, CHUPThI, (HEHOJBI, XJIOPOPTaHWYECKHE MPOHM3BOJIHBIC, ANBIETHIABl U Jp.), CMBICI
MoKa3aresi MpeAeNbHO TOMYCTUMON KOHLEHTPALUN
Kontpoanuas CtpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB
padora 3
Pazneua 5. Kunernveckne u TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSA XUMMHUYECKHUX PeaKuii
CkopocTb OcHoBHoOe conep:kaHue OK 01
XUMHUYECKHUX OK 02
peakiuii. Teopernueckoe o0yueHue
XHUMHYECKOE
paBHOBeCHE CkopocTh peakuuu, €€ 3aBHUCHUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJBI PEAarupyrOIIUX BEILIECTB,

KOHLICHTPAllUd PEArupyrolIuX BEIIECTB, TEMIEpPaTypbl U IUIOIAAM PEAKLMOHHOU IIOBEPXHOCTH.
TennoBsie 3 PEKTH XUMHUYECKUX PEAKITUH. IK30- U SHIOTCPMUUECKHUE, PEAKITHH.

OOpatumocTh peaknuii. XUMHUYECKOE pPABHOBECHE M €ro CMEIICHHWE IOJA JACHCTBHEM pPa3IUYHBIX
(akTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEaKINH, AaBJIEHUE, TEMIEpaTypa) JUIsl CO3AaHUs
ONTUMAaJIbHBIX YCIOBUM IIPOTEKAaHUs XUMUYECKUX ITpoueccoB. [Ipunnum Jle [laTense

IIpakTnueckoe 3anaTne Ne 9. «Pemenne ynpaxHeHUN Ha CMELIEHUE XMMUYECKOIO PABHOBECHSD.




JlaGopaTopHoe 3ansaTHE N2 6. «Binsinue (PakTopoB Ha CKOPOCTh XMMUYECKHX PEAKIHIi».

Pazpgea 6. PacTBOpbI
TeMma 6.1. OcHoBHOE coiep:KaHue OK 01
[TonsiTue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07

PactBopenune kak Qusuko-xumuueckuii mporecc. PactBopel. CrocoObl TPUTOTOBJICHHUS PAacTBOPOB.

PactBopuMocTs. MaccoBasgs nois pacTBOpeHHOro BemiecTBa. (CMBICH MOKa3aTens MpeaeibHO

JOMYCTUMOMN KOHIIEHTPAIMU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON O€30MacCHOCTH.

[IpaBmiia SKONOTHYECKH I11e7IecO00pa3HOT0 TOBEICHUS B OBITY M TPYAOBOWM NEATEIBHOCTH B IIECISAX

COXPAaHEHHUS CBOETO 3/I0POBBS U OKPYXKAlOIIe MPUPOJHON Cpelibl; ONMAaCHOCTh BO3JCUCTBUS HA JKUBBIC

OpraHu3Mbl OMMPECACIICHHBIX BCIICCTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPBIL, UCIIOJIb3yeMbIe B OBITOBOI U

HpOHBBOI[CTBGHHOﬁ ACATCIIBHOCTH YCJIOBCKaA
Tema 6.2. OcHoBHOe cogepkaHue OK 01
HccnenoBanue OK 02
CBOICTB PacTBOPOB OK 04

IIpakTuyeckoe 3ansatue Ne 10. «Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOBY.
IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lePKaAHUeE (COAepP:KaHHue MPUKJIATHOTO MOYJIsA)
Paznen 7. XuMus B 6bITY H IPOM3BOACTBEHHOI 1eATEILHOCTH YeJI0BeKa OK 01

OK 02

Xumust B OBITY U |OcHOBHOE coxepiKaHue OK 04
IIPOU3BOJCTBEHHOMN OK 07
AEATEIBbHOCTH Teopernueckoe o0yueHue

YCIO0BCKa

Hogelimme 1ocTHKeHNsT XUMUYECKON HAyKH M XUMUYECKOH TexHoaoruu. Posb xumun B obecrieyeHun
HKOJIOTHUECKOM, SHEPreTUUECKOM 1 MUIIEBON O€30MaCHOCTH, Pa3BUTUN MeAULMHBL. [IpaBuia nmoucka u
aHau3a XUMHUYECKOW HMH(QOpPMAlMU W3 PA3IUYHBIX MCTOYHMKOB (HayyHas M YydeOHO-HaydHas
JAUTEpaTypa, CpecTBa MaccoBoi nHdopmaruu, cetb HTEpHET)

Ipakruuyeckoe 3ansaTue Ne 11. «[IpuMeHeHHe XMMUYECKHX BELIECTB B IPO(ECCHOHATBHOM
JESITETHHOCTHY (KEHCHI, IONCK, aHAJTN3, 3aIllATa)




IIpoMe:xxyTO4YHas aTTeCTAllUA 0 AUCHHUILIMHE TH(PPepeHIMPOBAHHBIN 3a4eT

Bcero
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3. YCJIOBUS PEAJIN3AIIMHA ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUIIJINHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecnedYeHH IO
g peanuzanuy mporpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI CIEAYIOIINE
CHEIMallbHbIE TOMENICHUS: YYeOHBI KaOWHET XWMHUU W/WIH Yy4eOHOM XUMHYECKOH
nabopaTopuH.

ObopynoBanne  y4eOHOro  kab0uHera  (HarjIsiAHbIe  MOCOOMS): HaOOPBI
[IAPOCTEP>KHEBBIX MOJIEJIEH MOJIEKYJI, MOJEIN KPUCTAUNINYECKUX PEIIETOK, KOJIEKIIMH MPOCTHIX
U CJIOKHBIX BEIIECTB W/WUIM KOJUICKIIUU TOJIMMEPOB; KOJUICKIIHSI TOPHBIX MOPOJI U MUHEPAJIOB,
tabnuia MenaeneeBa, yueOHble GUIbMBI, UGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMM BOCIPOU3BEICHUS
3ByKa, MPUHTEP, MYJbTUMEIHA-IPOCKTOP C OJKPaHOM, MYJIbTUMEAMIHAS JOCKa, yKa3Ka-
IIPE3EHTEp AJI NIPE3CHTALUH.

OobopynoBanue Jjgadoparopuu U padoYMx MecT Ja0OpPATOPHMM: MEH3YpPKH, MUIETKH-
KaleJIbHUIBI, TEPMOMETPhI, MHUKPOCKOM, JYIbl, MPEJAMETHbIE H IOKPOBHBIE CTEKJIA,
buneTpoBasibHas Oymara, CTEKJISHHBIE NTPOOUPKH, PE3WHOBBIE NPOOKH, (HOHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIC MAaJOYKH, IITATUBHI ISl MPOOUPOK; MEPHBIC IWIMHIPHI, BOPOHKH
CTEKJITHHBIC, BOPOHKM JenuTenbHble nuauHapudeckue (50-100 mi1), CTymKH C TECTUKOM,
daphopoBble yamku, NHUHUETH, (UIBTPH OyMa)kHblE, BaTa, Mapis, 4YacOBBIE CTEKIA,
JMEKTPOIUIUTKH, JIaOOpaTOpHbIE IITATUBBI, CHUPTOBBIE TOPENKH, CIHYKH, NpuUdOp AJs
MoJydyeHus: ra3oB (Wi mpoOupKa ¢ Ta300TBOAHOW TPYOKOi), nepkarendw mis MPOOUPOK,
CKIISTHKH JUTsI XpaHEHHUsI PEaKTUBOB, pa3JaTOYHBIC JIOTKU; XuMuueckue crakanbl (50, 100 u 200
MJI); IOMATeNH; MUHLETHI; CEKyHAOMephl (Taiimepbl), MepHble mpobupku (Ha 10-20 mu) u
MepHBbIe KoJObI (25, 50, 100 u 200 M), BoasHas OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC TTAJOYKH;
KOHHUYecKue Koyobl st TuTpoBanus (50 u 100 mi1); MHAWKATOPHBIE MOJIOCKH JJISl ONPEACTICHUS
pH u cTanmapTHas MHAUKATOPHAS IIKajla; YHUBEPCAIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu
(unmu mo3atopsl Ha 1, 5 u 10 M), menuuuHckue mmpuisl Ha 100—150 Mo, abopaTopHbIe W/HIH
aHAJMTUYECKHE BECHI, U JIp. JIA0OpaTOpHOE 000PYyI0BaHHE.

3.2. UndopmannonHoe obecriedeHre peaau3anuu NporpaMmmbl

OCHOBHBIE UCTOYHUKHU:
1. I'ycena, E. B. Xumus aia CI1O: yuedno-meTonuueckoe nocodue / E. B. I'yceBa, M. P.
3uranmuHa, JI. M. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-
4. — Texcr: anexTpoHHbIl // JlaHb : aneKTpoHHO-OnOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/196096 — Pexum gocTtyna: Juist aBTOPHU3. OJIb30BaTeNEH.
2. YUepnurkona, H. 0. Xumus B 1oCTyImHOM M3JI0XKeHUH: yaeOHOe mocooue ais cro / H. 1O.
UepuukoBa. — 2-¢ u3f., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkcr: anexkTpoHHBIH // JIanb: anekTpoHHO-0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/195532 (mata oopamenus: 14.10.2022). — Pesxxum goctyna: mmis
aBTOpU3. MOJIb30BATEIICH.
3.1lleBnunbina, JI. B. Xumus: yaeoHoe nocobwue / JI. B. lllepanmpina, A. M. AmapueB. —
Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — TekcT: 31eKTPOHHBIN //
Jlanb: snekTpoHHO-OubmoTeunas cucrema. — URL: https://e.lanbook.com/book/118505 (mara
obpamenus: 14.10.2022). — Pexum goctyna: AJist aBTOPHU3. MOJIb30BaTEICH.
4. biiunos, JI. H. Xumus: yaeonuk miis CI1O / JI. H. baunos, U. JI. Ilepdunona, T. B.
CokomoBa. — 2-e u3j., crep. — Cankrt-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Tekcrt: anexkTpoHHbIH // JlaHb: anekTpoHHO-OubmmoTeynas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oopamenus: 14.10.2022). — Pexxum goctyma: mis
aBTOPU3. IIOJIL30BATEIICH.
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JononHuTenbHble HCTOYHUKHU:

1. JL.M.ITycroBanosa, N.E.Hukanopoa Heoprannueckast xumusi, yaeOHUK JIJIs1 CTYJICHTOB:
cpenHux npodeccuoHaNbHBIX YueOHbBIX 3aBeAcHul — M., u3n. @enuke, 2022 .

2. Epoxun FO.M. Xumus: YueOHUK 7151 CpeTHUX TPOPECCHOHATIBHBIX YICOHBIX 3aBEACHHUI
/FO.M.Epoxus. — 16-¢ uzn., ucnp. W mon. — M.: U3natenbckuii neHTp «Akamemus», 2021.-384 c.
ISBN 5-7695-2591-6

3. T'abpuenssa O.C., OctpoymoB WN.I'.Xumus: ITocoOue ans MOCTymarommX B BY3bL —
M.:Ipocda, 2022.

4. Tlocobue mo xumuu st camononrotoku / Ilox pen. B.H.Uepnsbimesa. Poctos-Ha
Hony, 2020.

5. Xomuenko P.II. Xumus: ansg noctynarmomux B By3sl. — 2-€ u31. — M.: Beiciias mkoia,
2020.

[Tepuoanueckue nznanus (0T€UECTBEHHBIE KYPHAIIBI):

[.Xumuss B mkone. HaydHo-TeopeTHueckuid M MeETOAWYECKUU KypHan. M3maTenbcTBo
«lenTxumnpecc»

2. Xumusi. Y4eOHO-METOAMYECKUN >KYpHAI JUIsl YYHTENed XUMHU M ECTECTBO3HAHMS.
Wznatensckuii tom «llepBoe ceHTAOps»

HNHuTepHeT-pecypcesl:

1. Mynberumenua yueOHbIH Kypc «1C: OOpa3oBatenbHas koiuiekius. OpraHudeckas
XUMUSD)

2. Mynetumenna yueOHBIH Kypc «l1C: OOpa3oBatenbHas kosuiekuus. OOmas u
HEOPraHWYECKasi XUMHUS

3. Mynbrumenua yaeOHbIi Kypc «OTKpbITast XUMus 2.6»

4. JTuck «Xumus. DKCIpecCc-MOAroTOBKa K IK3aMEHY»

5. Mynetumenua yueOHbIi Kypc «BupryanbHas 1abopaTopus»

6. Jluck «XuMus: MOJHBIM WILTIOCTPUPOBAHHBINA Kypc. Cepust mpoBepb ceds» 269

7. XuMus W KM3Hb HAy4YHO MONYJSPHBIA >KypHal. OJEKTPOHHAs BEpPCHUs HAY4HO-
MOMYJISIPHOTO XypHana. http:/ www.hij.ru/

8. Kypc oprannueckoit xumuu 3a 10-ii kinacc. [loctanoBka onbiToB. Kinaccsl oprannyeckux
COEIMHEHU, TECTUPOBAHUE. buorpadpun 3HAMEHUTBIX YYEHBIX.
http://formula44.narod.ruhttp://khimia.ril .ru/

9. OnbITel IO HeopraHwdyeckon xumuu. OnucaHus peaknui, ¢Gororpaduu, crpaBOYHASL
uH(popmarus. http://shnic.narod.ru/

10 Xumuss mis  BceX. OJEKTPOHHBIM  CHPAaBOYHHUK 3@ TOJHBIM KypC XUMUH.

http://www.informika.ru/text/database/chemy/START.html

11. Pacuernpie 3amaun mo xuMuu. COOpPHHK pacueTHBIX 3a7ad IO HEOPTraHWYECKOW M
OpPraHMYECKON XUMHUU sl padOThl HAa MIKOJBLHOM cIenkypce. http://lyceuml.ssu.runnet.ru/ ~
vdovina/sob.html
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBbHON JUCIATLIAHBI

KoHTpons M omeHKa pe3ynpTaToB OOyuYeHHsl OCYIIECTBIISICTCS IpernojaBaTeiieM B
Ipolecce MPOBEICHUs MPAKTUYECKUX 3aHITUN U Ja00paTOPHBIX pabOT, TECTUPOBAHMUS, a TAKKE

BBITNTIOJTHCHU A 06y‘-IaIOH_[I/IMI/IC$I

Pe3ynbTaThl

HHAUBHUAYAJIbHBIX
OoOy4eHHST OMPEIEIOT,

9TO OO0ydYaromuecs

JEMOHCTPUPOBATH 10 3aBEPIICHUN N3YUEHUS] TUCLUIUINHBI.

Js popMupOBaHUs, KOHTPOJIS U OLEHKH PE3yIbTaTOB OCBOCHMS y4EOHOM AMCHUILUINHBI
UCTIOJIb3YEeTCS CUCTEMAa OLIEHOYHBIX MEPOIPHUITUH, IPEACTABIIIONIAs CO00M KOMIUIEKC YUeOHBIX
MEpONPUATHHA, COITIaCOBAaHHBIX C pe3yJlbTaTaMu OOy4eHUs M CHOPMYJIUPOBAHHBIX C Y4ETOM
DI'OC COO (npeametHsble pe3ynbratel o aucuuiuinae) u I'OC CIIO.

3aJIaHUi,

HUCCJIETIOBAHUM.
IOHUMATh U

IIPOEKTOB,
JOJDKHBI  3HATh,

Mopnyas/Pa3znen/Te
Ma

Ne | OK/IIK

PesynabTaT 00yuenuns

THnbl OeHOYHBIX MEPONPUATHH

I | OcHoBHOe conep:xaHune

XUMHUYECKOU CBA3HU

COOTBETCTBHUHU CO
CTCIICHBIO OKHUCIICHHUA
XHUMHUYCCKUX
9JICMCHTOB, UCXOJA U3
BaJICHTHOCTU U
SJICKTPOOTPUIATCIbH
OCTH

1 Pa3nea 1. OcHoBbl (PopMyHpOBATH
CTpOeHus 0a3zoBble MOHATHA U
BelllecTBa 3aKOHbI XMMUH

1.1 |OK 01 Ctpoenne atomoB  |CoCTaBIsATH 1. Tect «CTpoeHue aToMOB
XUMHUYECKUX XUMUYECKUE XUMUYECKHUX AJIEMEHTOB U MPUPOA
AJIIEMEHTOB U bopMyIibI XUMHUYECKON CBSZHN.
npuponaa COCTMHECHUU B 2. 3a1a4 Ha COCTaBICHUE

XUMUYECKHUX (DOPMYJT ABYXaTOMHBIX
coeuHeHUH (OKCUIOB, CYyIb(OUIOB,
TUAPUJIOB U T.11.).

3. 3amaHus Ha UCIOJIb30BaHUE
XUMHYSCKON CUMBOJIMKU M Ha3BaHUU
COCIMHEHUH 110 HOMEHKJIAType
MEKIYHapOAHOTO COI03a
TEOPETUYECKON U IPUKIIATHON
XWMHH U TPUBUAJIBHBIX Ha3BAHUU
JUISL COCTaBJICHUS XMMHYECKUX
dbopMysT IByXaTOMHBIX COSAMHEHUHN
(oxcuaoB, Cynb(HUI0B, TUAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUICCKUX
COEIUHEHMI OTACIBbHBIX KIaCCOB

1.2 | OK 01

OK 02

[Tepuoanueckuii
3aKOH U Ta0iInIa
.. MenneneeBa

XapakTepu3oBaTh
XUMHYECKHE
3JIEMEHTHI B
COOTBETCTBHUHU C UX
MOJI0KEHUEM B
MEPUOIUYECKOMN
CHCTEME XMMUUYECKUX
anemenToB .M.
MenneneeBa

1. Tect «MeTtammnueckue /
HEMeTaJLIMISCKHUE CBOIMCTBA,
ANEKTPOOTPUIATENIHLHOCTD U
CPOJICTBO K BJIEKTPOHY XUMHUUYECKUX
3JIEMCHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B IEPUOIUYECKON
CHCTEME XMMHYECKUX DJIECMEHTOB
JI.1. MenaeaeeBay.

2. [IpakTryeckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEX]Y
CTPOEHUEM aTOMOB XMMUYECKUX

21




OK/IIK

Mopnyas/Pa3znen/Te
Ma

PesynbTaT 00yuenus

THnbl OEeHOYHBIX MEPONIPUATHH

AJIEMEHTOB U MEPUOANYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKHUX
AJIEMEHTOB M UX COCAMHEHUN B
COOTBETCTBUU C MOJIOKEHUEM
IIepuoanueckoii cucreme.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3a]JaHUs Ha
XapaKTepU3aLuI0 XUMHUYECKUX
2JIEMEHTOB: «MeTanyecKue /
HEMeTaJNIMISCKHUE CBOMCTBA,
ANEKTPOOTPHUIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUYECKHUX
AJIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B IEPUOUYECKON
CHUCTEME XUMMUYECKHUX JIEMEHTOB
JI.1. MenneneeBay

Pazpgen 2.
XuMuueckKue
peakuuu

XapakTepu3oBaThb
THIIBI XHMHYECKHX
peakuui

KonTposbnasi padora
«CTpoeHue BemecTBa u
XHMHYeCKHe peaKum»

2.1

OK 01
OK 04

THue XUMIYECKUX
peakuuii

CocTaBisiTh peakiuu
COCJIMHEHUS,
pasnoxeHusi, 0OMeHa,
3aMeEIECHUA,
OKHUCJIUTENHHO-
BOCCTAHOBUTCIBbHBIC
peakmuu

1. 3amaun Ha cocTaBJICHUE
YPaBHEHUU PEaKLIUN:

— COEIMHEHMS], 3aMellleHus,
pasnokeHus, oOMeHa;

— OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUA C
HCIIOJIb30BaHHUEM METO/Ia
AIIEKTPOHHOTO OallaHca.

2. 3a/1auu Ha pacyeT MaccChl
BEIIIeCTBA WU 00bEMA

ra3oB M0 U3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce Wi 00bEMY
OJIHOTO M3 YYaCTBYIOIUX B pEeaKLUu
BEILIECTB; PACUETHI

Macchl (00bEMa, KOJIMIeCTBa
BELIECTBA) IPOAYKTOB PEAKIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
npuMecHu

2.2

DNEKTPOIUTHYECKAS
arccolanus u
MOHHBINA 00OMEH

CocTaBiiTh
YpaBHCHHS
XUMHYECKHUX PEAKIHH
HOHHOI'0 OOMEHa ¢
ydacTuem
HEOPTaHHYECKUX
BEIIIECTB

1. 3aganus Ha cOCTaBICHUE
MOJIEKYJISIPHBIX U MOHHBIX PEaKIHii ¢
y4acCTHUEM KHCIIOT, OCHOBAaHHUI U
coJiell, yCTaHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEIbI

2. JJabopaTtopHnas pabota "Tumsl
XUMUYECKUX peakuui”
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3 Paznea 3. HccnenoBarb KonTposbHnas padora
Crtpoenue u CTPOEHHUE U «CBoiicTBa HEOPTAHUYECKHX
CBOMCTBA CBOMCTBA BeLeCTB»
HEOPraHU4YeCKUX |HeOPraHMuYecKHX
BellleCTB BelleCTB
3.1 |OK 01 Knaccudukanms, Knaccudumuposars |1. Tect «kHomeHknaTypa u Ha3BaHUE
HOMEHKJIaTypa U HEOPraHU4eCcKue HEOPTraHUYECKHUX BEIIECTB UCXOMS U3
CTpPOEHHUE BEILIECTBA B UX XUMUYECKOU (hOPMYIIBI HITH
HEOPraHUYECKUX COOTBETCTBHUH C UX COCTaBJICHHE XUMUYECKOU (hOPMYIIbI
BEILIECTB CTPOECHHUEM MCXO/IS U3 Ha3BaHMS BEIIECTBA 110
MEXKTYHApOAHOMN UJIU TPUBHAIBHOMN
HOMEHKJIAType».
2. 3aauv Ha pacyeT MacCOBOM JOJIN
(Macchl) XUMHUYECKOTO DJIEMEHTA
(coenuHeHUs) B MOJIEKYJIE (CMECH).
3. [IpakTrueckue 3aaHus 1Mo
KJIacCU(pUKallM1, HOMEHKJIAType U
XUMHYECKUM (hopMynam
HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.
4. ITpakTryeckue 3a1aHus Ha
ONPEAEIEHUE XUMUYECKON
AKTHBHOCTH BEILIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOM CBSA3U U TUNA
KPUCTAJUIMYECKON PEIIETKHU
3.2 | OK 01 ®dusuKo- VYcranaBnuBaTh 1. Tect «OCOOEHHOCTH XUMHUYECKUX
OK 02 XUMHUYECKHE 3aBUCHUMOCTH (PU3UKO- |CBOMCTB OKCHJIOB, KUCJIOT,
CBOMCTBA XUMHUYECKUX CBOMCTB |OCHOBaHUH, aM(OTEPHBIX
HEOPraHUYeCKUX HEOPraHUYECKUX TUAPOKCHUIOB U COJICHM.
BEIIECTB BEIIIECTB OT CTPOCHUSA |2. 3a1aHUs HA COCTABJICHUE

aTOMOB U MOJIEKYJI, a
TaKKe TUIA
KPUCTAIUIMYECKOMN
peIIeTKH

YPaBHEHUN XUMUYECKUX PEAKLIUN C
y4acTHEM MPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB: OKCUI0B
METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JICMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUM
U aM()OTEpHBIX THIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepPU3YIOLUX UX CBOMCTBA U
CIOCOOBI TIOJTYYCHHS.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHUsI HA CBOMCTBA
Y TI0JTy4EHHE HEOPraHN4YECKUX
BELICCTB
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3.3 | OK 01 Wnentudukanus HccnenoBars 1. ITpakTHKO-OpHEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX KQYeCTBEHHELIE 3aJaHus 110 COCTABJIECHHUIO
OK 04 |BemectB peakuuu XUMUYECKHUX PEaKLUN C y4acTHEM
HEOPraHUYECKUX HEOPraHMYECKUX BEIIECTB,
BEILIECTB UCIIOJIB3YEMBIX ISl KX
UIeHTU(UKAITIH.
2.JIaGopatopHas pabora:
“UnenTuduxarys HeOpraHUIECKUX
BEILECTB”
4 Pasznen 4. HccaexoBaTh Kountpoasnas padora
CrtpoeHnue u CTPOEHHUE U «CTpoeHue U CBOMCTBA
CBOMCTBA CBOMCTBA OPraHNYecKHuX BelecTB)
OpraHn4yecKuXx OpraHu4yecKuXx
BelleCTB BellleCTB
4.1 | OK 01 Knaccudukanms, KnaccudumupoBars |1. 3agaHust Ha COCTaBICHUE
CTpPOEHUE U OpraHUYEeCcKUe Ha3BaHUU OPTraHUYECKUX
HOMEHKJIaTypa BElIECTBA B COEIMHEHUH 10 TPUBHAILHOU MITN
OpraHUYECKUX COOTBETCTBHUU C UX MEXIYHAPOJAHOU CUCTEMATUUECKOU
BELIECTB CTpOCHHEM HOMEHKJIAType.
2. 3agaHusi Ha COCTABJICHUE MOJHBIX
U COKpAIICHHBIX CTPYKTYPHBIX
dbopMyIT OpraHMYECKHUX BEIIECTB
OTJIENbHBIX KJIACCOB.
3. 3ajaun Ha onpezaeneHue
npocreimen GopmMyIibl
OpraHUYECKON MOJIEKYJIbI, UCXOMS U3
3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBoiicTBa YcTanaBiuBaTh 1. 3amaHust Ha coCTaBICHUE
OK 02 |oprannueckux 3aBUCUMOCTH (PM3UKO- |ypaBHEHHH XUMUYECKUX PEaKIuil ¢
OK 04 COCMHEHMI XMMHYECKHUX CBOMCTB |y4acCTHEM OPraHMYECKUX BEILECTB Ha

OpPraHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYI

OCHOBaHUU UX COCTaBa U CTPOEHUS.
2. 3amaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKLUN,
WJUTFOCTPUPYIOIIUX XUMHUECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
MIPOTEKaHUs JaHHBIX PEaKIUi U
TEHETUUYECKOM CBSI3U OPraHUUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.

3. PacueTHble 3a1aun 1o
YPaBHEHUSM PEAKINI C y4aCTUEM
OpPraHUYECKUX BEILECTB.

4. JIaboparopnas pabota
“IIpeBparieHust OpraHu4eCcKuX
BEILIECTB MIPY HarpeBaHuu"
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4.3 | OK 01 Wnentudukanus HccnenoBars 1 .IIpakTuKO-OpMEHTUPOBAHHbIE
OK 02 OpraHN4eCKHUX KQYeCTBEHHELIE 3aJaHus 110 COCTABJIECHHUIO
OK 04 |Bemiects, ux peakuuu XUMUYECKHUX PEaKLUN C y4aCTHEM
3Ha4YEHHE U OpraHUYECKHUX OpPraHWYECKUX BEIIECTB, B T.4.
MIPUMEHEHUE B COCIMHEHU I UCIIOJIB3YEMBIX ISl KX
OBITOBOM U OTJIETLHBIX KJIACCOB  |UACHTU(UKAIIUU B OBITY U
MIPOU3BOJICTBEHHOMN MPOMBIIUIEHHOCTH.
NEeATeTbHOCTH 2.JIaboparopnas paboTa:
4eJIoBeKa “UnenTr(UKAINI OPraHUIECKUX
COCIMHEHUN OTAEILHBIX KJIacCOB”’
5 Pa3znea S. XapakTepu3zoBathb
Kuneruveckne u  |BJIMSIHHE Pa3JIMYHBIX
TEPMOAMHAMHUYECK |(PaKTOPOB HA
ue paBHOBecHE U
3aKOHOMEPHOCTH  |[CKOPOCTh
NPOTEeKAHUSA XUMHYECKHX
XHMHYECKHUX peakuuii
peakuui
5 | OKO0l CxkopocTthb XapakTepus3oBaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02 XUMHYECKHUX BJIMSIHUE TEOPETUUYECKUE 3aJjaHUs Ha aHAJIU3
peakuuil. KOHIICHTPALUH (bakTOpOB, BIUSIOMIMNX HA U3MEHEHHE
XUMHYECKOE pearupyromumx CKOPOCTH XUMHUYECKOU PEAKLIUH.
paBHOBeECHE BEILIECTB U [IpakTHKO-OpUEHTUPOBAHHBIE
TEeMIIepaTypbl Ha 3a/1aHKs Ha MPUMEHEHUE MPUHIIUITIA
CKOpPOCTb Jle-1llaTenbe i HaX0XKIACHUSA
XUMHUYECKUX PEaKIUi |HAMpaBJICHUS CMELICHUSI PaBHOBECHUS
XapakTepu3oBaTh XUMHYECKON PEaKIMU U aHAIIN3
BIUSTHUE U3MEHEHUS |(DaKTOPOB, BIUSIONINX HA CMEIICHUE
KOHIICHTPALUH XUMHYECKOTO PAaBHOBECHS
BEILIECTB, PEAKLIUU
cpenbl U
TEeMIIepaTypbl Ha
CMEILICHUE
XUMHUYECKOTO
paBHOBECHS
6 HccaenoBath
Pazneua 6. HCTHHHBIE PAaCTBOPbI
PacTBOpbI ¢ 321aHHBIMH
XapaKTepUCTUKAMM
6.1 | OK 01 IToustue o Paznuuate uctunubie |1. 3amaun Ha TPUTOTOBIICHUE
OK 02 |pactBOpax pacTBOpbI pacTBOpPOB.

2. [TpakTHKO-OpHUEHTUPOBAHHBIE

PACUCTHBIC 3alaHUA Ha JUCIICPCHBIC
CUCTEMBI, UCTIOJIb3yEeMbIE B OBITOBOM
n HpOI/ISBO,Z[CTBeHHOI\/'I ACATCIIbHOCTHU
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YyeJloBeKa
6.2 | OK 01 UccnenoBanue UccnenoBats dusuko-|JlabopaTopHas padbora
OK 04  |cBoiicTB pacTBOpOB |XxuMudeckue cBoiictsa |“IIpurorosienue pacTtBopo”
UCTUHHBIX PACTBOPOB
II | IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEpPKAHME (CONEPKAHUE TPUKJIIATHOTO
MOIYJIsl)

7 Paspnen 7. OuenuBarsp 3ammTa Keiica (¢ yueToM Oyayuuei
XuMus B ObITY U |IIOCJIEICTBUS npogeccuoHAIbLHOM
NPOM3BOACTBEHHOI |OBITOBOW H JAesiTeJIbHOCTH)

AeATeJIbHOCTH NPOU3BOJACTBEHHOI
YeJI0BeKa AeSITeJIbHOCTH
YeJI0BEeKa C MO3UIM
IKOJIOTHYECKOMI
0e30macHOCTH
OK 01 Xumus B ObITY U OueHuBath Keiic (c yuerom Oymymieit
OK 02  |mpou3BOACTBEHHOM |MOCIEACTBUS podeCCHOHAIBHON JESTEIIHHOCTH)
OK 04 NEATEIIbBHOCTH OBITOBOM U Bo3MoHBIE TEMBI KEHCOB:
OK 07 yeJJoBEKa MPOU3BOACTBEHHOMN 1. IloTemnenue ki1umara u
e TEIbHOCTH BBICBOOOK/ICHHE Ta30BbIX THIPATOB
YesoBeKa C MO3UIMIM  |CO THA OKeaHa.
9KOJIOTUYECKON 2. Byaymue marepuainsl U1 aBua-,
0€301acHOCTH MAaIIuHO- U PUOOPOCTPOCHUS.

3. HoBble maTepuaibl ams
COJIHEUHBIX Oarapeii.

4. JlexapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPETapaToB
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