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1. OBIIASL XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBIOBIIIEOBPA3OBATEJILHOM
JUCIHUIIINHBI «XUMUA»

1.1. MecTo AWCHMIUIMHBI B CTPYKTYpe OCHOBHOW mpodeccHoHATbHOIM
o0pa3oBaTeIbHOW MPOrpaMMbl

O6meoOpa3oBarenbHas JUCHUILUIMHA «XUMHS» H3y4yaeTcss Ha 0a30BOM ypOBHE B
oOmreoOpa3oBaTeIb-HOM — IIMKJIE Y4eOHOro TIUIaHa OCHOBHOM  Npo(deccCHOHaTbHON
oOpazoBaresibHOM mporpamMmbl Mo cnenuaabHocTH 09.02.07 MHpopMalioHHBIE CUCTEMBI U
MIpOTpaMMHUPOBaHUE.

TpynoemkocTs auctuminHel «XuMUs» Ha 0a30BOM ypOBHE COCTaBiseT 72 yaca, U3
KOTOpPBIX 64 yaca — 6a30BbIN MOAYIb (6 pazaenoB) u 6 yacoB — NpUKIAAHON MoayIb (1 pazaen),
BKJTFOUAOIIMHA TIPAKTHKO-OPUEHTHPOBAHHOE CONIEP)KaHNE KOHKPETHOW MPOodecCHH WM
CHEIUATBLHOCTH.

[IpuknagHoii MOAYyAb BKJIKOYAET OAWH pasfen. Pazmen 7 «Xumua B ObITY H
IPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKa» PEAN3yeTcs I BCEX CIEHMAIbHOCTEN Ha
MaTepuane KeWCoB, CBS3aHHBIX C 3KOJIOTHMYECKOM O€30MacHOCTbIO U OLEHKOM MOCIEeICTBUM
OBITOBOM ¥ NPOM3BOJCTBEHHOM JAEATENBHOCTH, MO OTpacisiM Oyaymied mpodeccroHalbHOM
AEATENBHOCTH 00yYarOmUXCSL.

1.2. lesan u nJIaHupyemMble Pe3yJbTAThl 0CBOEHHS UCHHUIIIHMHbI
1.2.1. lean u 3a1a4M JUCHUILIAHBI

@®opMUpOBaHHWE y CTYICHTOB TMPEACTABICHUS O XUMUYECKOW COCTaBISAIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MUpPA KAK OCHOBBI NPHUHATHS PEUICHUM B KU3HCHHBIX H
MIPOU3BOJICTBEHHBIX CUTYALUSIX, OTBETCTBEHHOTO MTOBEACHUS B IIPUPOTHOM CpEIE.

3anaum AUCHUIIMHBL:

1) copmupoBaTh NOHMMaHKE 3aKOHOMEPHOCTEHN MPOTEKAHHSI XUMUYECKUX MPOLIECCOB U
ABJICHUM B OKPYXAalOIIEH cpene, LENOCTHOM HAayyHOW KapTUHBI MHpA, B3aMMOCBI3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTb yMEHHS COCTaBIATH (POPMYNbl HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB,
ypaBHEHHS XMUMUYECKHUX PpEAKIMH, OOBSACHATh MX CMBICH, MHTEPHPETUPOBATH PE3YJbTATHI
XUMHYECKUX JKCIIEPUMEHTOB

3) chopmupoBaTh  HaBBIKM  TPOBEACHUS  MPOCTEHIIMX  XUMHUYCCKHUX
OKCTIEPUMEHTAJIBHBIX HCCIENOBAHUN C COOMIOZICHHEM MpaBWiI Oe30MacHOro oOparieHus ¢
BEIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM;

4) pa3BUTh yMEHHS HCIONb30BaTh HMHGPOPMALUIO XHMHYECKOTO Xapakrepa u3
Pa3INYHBIX UCTOYHUKOB;



5) chopmupoBaTh yMEHHS MTPOTHO3UPOBATH MOCIEACTBUS CBOEH JESITENHHOCTH U
XUMUYECKHUX MMPUPOIHBIX, OBITOBBIX M MTPOW3BOICTBEHHBIX MPOIIECCOB;

6) cgopmMupoBaTh MOHMMAHWE 3HAYUMOCTU JOCTIKEHHH XHMHUYECKOW HAyKd H
TEXHOJIOTHIA JJIsl pa3BUTHUS COLMAIBLHON U IPOU3BOJICTBEHHOM Cep.



1.2.2 Iliianupyemble pe3yJibTaThl 0CBOEHHS 00111e00pa30BaTeJIbHOM
TUCHUILIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO

Kon u I[lnanupyemble pe3yJbTaThbl 0CBOEHHS UCIUIINHBI
HAMMEHOBaHUe
¢opmupyeMbIX
KOMIIeTeH M i
Oo01mue JAucuunianHapHblie
OK 01. B yacTu Tpy10BOro BOCHUTAHUS: - BIAJETh CUCTEMOM XUMHUYCCKUX 3HAHMH,
Bei6upars - TOTOBHOCTb K TPYAy, OCO3HAHUC KOTOpask BKJIKOYAET: OCHOBOIOJIATAFOIINE
CITOCOOBI [IEHHOCTHUMACTEPCTBA, TPYIOIIO0HE; TOHATHST (XUMUYECKHI 2IeMEHT, aToM,
pelleH s 33/1a4 | - TOTOBHOCTh K aKTHBHOM JEATEIILHOCTH 1eKTPOHHAS 06ONOUKA ATOMA, §-, P-, d-
o o s D7 s
npogeccro- TEXHOJIOTHYECKOM U COIMATbHOM J1eKTPOHHBIE OPOUTAIN aTOMOB, HOH,
HaJTbHOU HaIPaBIEHHOCTH, CIIOCOOHOCTH MOJIeKyJ1a, BAIEHTHOCTD
& 2
JESITEJIPHOCTH | MHUI[MMPOBATh, IJIAHUPOBATH U YEKTPOOTPULIATENLHOCTD, CTENEH
IPUMEHH- CaMOCTOSITETBHO BBIMTOIHATH TAKYIO OKMCITCHHS. XIMITIECKasi CBS3h. MOJIb
S b b
TCIBHO K ACATCIBHOCTD, MOJISIpHAsi Macca, MOJSIPHBINH 00beM,
Pa3INIHBIM - HHTEpeC K Pa3InvHbIM cdepam YIVIEpOIHBIit cKeeT, hyHKIMOHANbHAS
KOHTEKCTaM MpodeCCHOHATIBHOM NEeSITETbHOCTH

OriaiecHHe YHUBEPCAJILHBIMH Y4eOHBIMH
MO3HABATEIbLHBLIMH A€HCTBUIMMU:
ba3oBble Joruueckue geMcTBUA:

- CaMOCTOATENILHO (POPMYIHPOBATH U
aKTyaJIM3UPOBaTh MPOOIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIUBATh CYIICCTBCHHBIN MPU3HAK
WJIM OCHOBAHUS JIJIsl CPAaBHEHUS,
KJIacCU(pUKAINH 1 0000IICHNUS;

- OTIPEEIATH IIeIU IeATEIIEHOCTH, 3a]]aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B pACCMATPHBAEMBIX
SIBJICHUSX

- BHOCUTb KOPPEKTUBBI B JICITEILHOCTb,
OIIEHWBAaTh COOTBETCTBHE PE3YIIETATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIICICTBHH
JIeSITeJIbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIUICHUE TIPU
PEIICHNH )KU3HEHHBIX Tpo0iIeM

Ba3oBble ucciaenoBaTebCKHE AeiicTBHS:
- BJIQZICTh HABBIKAMH yUeOHO-
HCCIIEIOBATENbCKON U MPOEKTHOM
JESATeIbHOCTH, HABBIKAMHU Pa3peIICHUs
po0biem;

- BBISIBJISTH IPUYUHHO-CIICICTBEHHBIC CBS3H
Y aKTyaJIH3UpOBaTh 3334y, BEIJIBUTATh
TUIIOTE3Y €€ PEIICHHUs, HAXOAUTh apryMEHThI
JUTSL TOKA3aTebCTBa CBOUX YTBEPIKICHUH,
3aJlaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;
- AaHAJIM3UPOBATH TIOJTYUYEHHBIE B XOJIE
peIIeHus 3a7a91 Pe3yIbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTD,

rpymnma, paguKai, U30MepHs, H30MEpHI,
TOMOJIOTHYECKUH Psizl, TOMOJIOTH,
YIJIEBOIOPOJIBI, KUCIOPO/I- U
a30Tco/epIKallie COeTUHEHNS,
OMOIOTUUECKU aKTUBHBIE BELIECTBA
(yrmeBogpl, )KHUPHI, OSIIKH), MOHOMED,
MOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS,
KPHUCTAJUTMUECKas PeIIeTKA, TUIIBI
XUMHUYECKHUX peakluil (OKUCIUTETHHO-
BOCCTaHOBUTEIILHBIE, IK30- U
9HIOTEPMHUYECKUE, PEAKIINM HOHHOTO
o0OMeHa), pacTBOP, ICKTPOJIUTHI,
HERJIEKTPOJIUTHI, HIEKTPOINTHIECKAS
JMCCOLMALMSL, OKUCIIUTEINb, BOCCTAHOBUTEIID,
CKOpPOCTb XMMHYECKON peakliy, XUMHUIECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOEHHSI OPraHNYECKUX
BewectB A.M. bytneposa, Teopust
ANEKTPOIUTHYECKON TUCCOLNAIUH,
nepuoauueckuii 3akoH .M. Menzaeneesa,
3aKOH COXPaHEHHs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XHUMUH,
(akToNOTHYECKHE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJTyYEeHUH U 0€3011aCHOM
HCIIOJIB30BAHUY BAKHEUIINX
HEOPTaHWYECKHUX M OPTaHUMYECKUX BEUIECTB B
OBITY M IPAKTHYECKOH NesITeNbHOCTH
YEIJI0BEKA;

- YMETb BBISBIISITh XapaKTepHbIE MTPU3HAKHU U
B3aMMOCBS3b N3yYE€HHBIX TIOHATHH,
NIPUMEHATH COOTBETCTBYIOINE TIOHATHUS IPU
OIMCaHUU CTPOEHUS U CBOICTB
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U
HX NPEBPALEHUH; BBIIBIATH B3aHMOCBSI3b




MIPOTHO3UPOBATh H3MCHEHUE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCHUTH 3HAHUS B
MO3HABATEIBHYIO U MPAKTHYECKYIO 00JIACTH
KU3HEACATEIHPHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HbIX
MIPEAMETHBIX 00JIaCTei;

- BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh
OpHUTHUHAIILHBIE MOJXOJIbI U PEIICHHS;

- CMOCOOHOCTh MX HCIIONbh30BAHUS B
MMO3HABATEIHHON U COIMAILHON MPAKTUKE

XUMUYECKUX 3HAHUU C TIOHITHUSIMU U
MIPEIICTABICHUSAMH IPYTHX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS
XUMUYECKUX COCTUHEHUN MEXIYHAPOTHOTO
CO103a TEOPETUUECKON U MIPUKIIATHON XUMHUHU
Y TPUBHAJbHBIE HA3BAHMSI BAKHEHIITHX
BEILIECTB (3TUJICH, alleTUJICH, [IUICPHH,
(henon, popmanpaeru, yKkCycHas KHCIOTA,
IJIMUUH, YTapHbIA a3, YITIEKUCIbIN a3,
aMMHUaK, raiieHas u3BecTb, HeralieHas
W3BECTh, TUTHEBASI COMIA U JIPYTHUX),
COCTaBIIATH POPMYITBI HEOPTAHUIECKX U
OpPraHUYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKHUX PEAKIUN, OOBICHATH HX CMBICIT;
MTOJITBEPIKAATH XapaKTEPHBIE XUMUIECKHE
CBOICTBa BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMU U 3aIIUCSIMU YPAaBHEHUM
XUMHUYECKHUX PEAKLUH;

- YMETh YCTaHABIUBATh MPUHAIIIEKHOCTh
N3YYCHHBIX HCOPIraHNYCCKUX U
OpPraHuYCCKHX BCIICCTB K ONPECACICHHBIM
KJIacCaM | TPYIIaM COCIMHEHUH,
XapaKTepHU30BaTh X COCTaB M BaYKHEHIINE
CBOP'ICTBa; OIpEACTATh BUABI XUMHUUYCCKUX
CBs3¢il (KOBaJICHTHAs, HOHHAS,
MeTaJTHYeCKasi, BOMOPOIHAS ) THUIIHI
KPUCTAJUTMYECKUX PEIIETOK BEIECTB;
KJIAaCCHU(PUIIMPOBATH XUMHUYECKHIE PEAKIUH;

- copMHPOBATH TIPE/ICTABICHUS: O
XUMHMUYECKOW COCTaBISAIONIEN
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIA
XUMWH B TTIO3HAHWUH SBJICHUN IPUPOJBI, B
(hopMUpOBaHNH MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOIUMOM JUTS PEeIICHUS
MIPAKTHYECKUX 33139 U IKOIIOTUIECKH
000CHOBaHHOTO OTHOILIEHHS K CBOEMY
3JI0POBBIO M IPUPOTHON CpeEIE;

- YMETh NMPOBOJIUTH PACUETHI IO XUMHUYECKAM
(dhopMyiaM U ypaBHCHHSIM XMMHYECKUX
PEaKIyii ¢ HCIONIBb30BaHHEM (PH3HMUECKUX
BEJIMYUH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMarbHBIE YCIOBHSA) Ta30B, KOJIMYECTBA
BEIIECTBA; HCITOIB30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS ISl IPUHIATHHN perieHui
B KOHKPCTHBIX )KU3HCHHBIX CUTYyallUsiaX,
CBA3aHHBIX C BEUIECCTBAMU U UX
NPUMEHEHUEM

OK 02.
Hcnonp3oBars
COBpPEMEHHBIC
cpeacTBa
MOKCKa,
a”anu3a u

B o6sacTH HAYYHOTO MO3HAHMA:

- chOpPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOLECTBEHHOH MPaKTUKH,
OCHOBAHHOTO Ha JAMAJIOre KyJbTYp,

- YMETh TUTAHUPOBATH U BBITIOIHSATh
XUMHYECKHI YKCTIEPUMEHT B COOTBETCTBHUHU C
npaBujIaMU TEXHUKHN 6C3OHaCHOCTI/I npu
00OpaIeHIH ¢ BEIIeCTBAMH U J1a00PaTOpPHBIM
000pyIOBaHUEM; IIPEIICTABIIATH PE3YJIbTATHI
XUMHYECKOTO IKCIIEPUMEHTA B (hopMe 3alucH
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UHTEpITpe- CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa | YPaBHEHHUI COOTBETCTBYIONIMX PEAKIIUNA U
Taluu HHQOpP- | B MOJUKYITETYPHOM MHUPE; (hopMynHpOBATH BHIBOJIBI HA OCHOBE 3TUX
MaIuy 1 - COBEPIIICHCTBOBAHUE S3BIKOBOI 1 PE3yNBTaTOB;
uH(pOpMaIH- YUTATEIBCKOUM KYJIBTYpPhI KaK CPEJICTBA - YMETh aHAIU3UPOBATH XUMUYECKYIO
OHHBIC B3aMMOJICHCTBUS MEKIY JIFOIABMH U “H(OPMAITHIO, TTOTYYAECMYIO U3 Pa3HBIX
TEXHOJIOTUH TTO3HAHUS MHPA; HACTOYHHKOB (CPEACTB MacCOBOM
TUTS - 0CO3HaHME IEHHOCTH HayYHOU nH(popMaIyy, ceTh VIHTEpHET U pyTHe);
BBITIOJTHCHUS JESTSIILHOCTH, TOTOBHOCTh OCYIICCTBIISTh - BIIQJICTh OCHOBHBIMH METO/IaMU HAy4YHOTO
3amad npodec- | MPOEKTHYIO M UCCIIE0BATENBCKYIO TTO3HAHUS BEIICCTB M XUMHUICCKUX SBICHUI
CHOHATBHOM JesITeNTbHOCTh WHANBHTyaJ IbHO U B TPYIIIIE; (mabmonenue, H3MepeHUE, SKCIIEPUMEHT,
JIESATEIILHOCTH MOJICIIUPOBAHUE);

OgiiaieHHe YHUBEPCAJILHBIMU Y4€OHBIMH | - YMETh MPOBOJIUTH PACUETHI IO XUMHUYECKUM

MO3HABaTEeIbHBIMU A€ CTBUSIMU: (hopMynaMm 1 ypaBHEHHSIM XUMHYECKAX

Padora ¢ nndopmanmeii: peaxIuii ¢ NCIIONb30BaHUEM (PU3HYECKIX

- BJIQJICTh HABBIKAMH TIOJTYUYCHHUS BEJIUYMH, XapaKTePU3YIOIIUX BEIICCTBA C

rH(GOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB, | KOJMYECTBEHHOW CTOPOHBI: MAcChI, 00beMa

CaMOCTOSITETTFHO OCYIIECTBIIATH ITOHCK, (HOpManbHBIE YCIIOBHSA) T'a30B, KOJMMYECTBA

aHaJIN3, CUCTEMAaTH3AIMI0 ¥ MHTEPIIPETALIMIO | BEIIECTBA; UCIIOIh30BaTh CHCTEMHBIC

rHGOPMAIUK Pa3IMYHBIX BUIIOB B HOpM XUMHUYCCKHUE 3HAHUS JIJIS IPUHATHS PEIICHUI

TIpE/ICTaBIICHUS; B KOHKPETHBIX JKU3HEHHBIX CUTYaIIUsX,

- CO371aBaTh TEKCThI B Pa3IMYHBIX (pOpMaTax | CBA3aHHBIX C BEHICCTBAMH U MX

C YYETOM Ha3HA4YCHUS MHPOPMALIUU U MIPUMEHECHUEM

1IEJIeBON ayIUTOPUH, BRIOMPAs ONTUMAITEHYTO

(hopMy TIpe/ICTaBICHUS 1 BU3YaIH3AIIHN;

- OIICHUBATH JIOCTOBEPHOCTD, JISTUTUMHOCTh

nH(GOPMAIINH, €€ COOTBETCTBHE ITPABOBBIM H

MOpaTbHO-3TUIECKUM HOPMaM;

- MCIIOJIb30BaTh CPECTBAa MH(POPMAIIMOHHBIX

Y KOMMYHHKAIIMOHHBIX TEXHOJIOI'HI B

PEIIeHNN KOTHUTUBHBIX, KOMMYHHKATHBHBIX

Y OPraHU3alMOHHBIX 33]1a4 ¢ COONIOJCHUEM

TpeOOBaHUI SPrOHOMHKH, TEXHUKH

0e30IaCHOCTH, THTHCHEI,

pecypcocOepexeHus, TPaBOBbIX U

ATHUYECKHUX HOPM, HOPM MH(DOPMAIIHOHHOM

0e301acHOCTH;

- BIIQJIETh HABBIKAMH PACIIO3HABAHUS U

3alUTHl THPOpMAIUY, HHHOPMAITHOHHON

0e301aCcHOCTH JTUYHOCTH;
OK 04. - TOTOBHOCTh K CAMOPA3BUTHIO, - YMETb IUIaHUPOBATH U BBHIIOJIHATH
OddexruBHO CaMOCTOSITEJILHOCTH M CaMOOITPE/ICIICHHUIO; XUMHUYECKHH SKCTICPUMEHT B COOTBETCTBHH C
B3aMMOJIEH- - OBJIaJIeHUE HAaBbIKAMH Y4eOHO- MIPaBUJIAMHU TEXHUKH O0€30TIaCHOCTH IIPH
CTBOBATh U HCCIIEIOBATENIbCKOW, IPOSKTHOH U oOpallleHuH ¢ BEIeCTBAMHU U JTAOOPaTOPHBIM
paboTtars B COLIMAIbHOMN JIeATEIbHOCTH; 000pyI0BaHUEM; IIPEICTABIIATH PE3YJITAThI
KOJUIEKTUBE U OeyiaiecHHe YHUBEPCAJTbHBIMHA XUMHUYECKOTO KCIIEPUMEHTa B (hOpMe 3aIUCH
KOMaH/Ie KOMMYHHKATHBHBIMH JIe/iCTBHSIMHA: YpaBHEHUH COOTBETCTBYIONIUX PEAKIHI U

CoBMecTHAasI 1eATEJILHOCTD:

-TIOHUMATh ¥ UCTIOIL30BaTh IPEUMYIIICCTBA
KOMaHIHOW ¥ WHAWBUIyaJIbHOU PabOTHI;
-IIPUHUMATH LEIN COBMECTHOM
JeATETHFHOCTH, OPTaHU30BEIBATH U
KOOPAMHUPOBATH JICUCTBUS 110 €€
JIOCTHKEHHIO: COCTABJIATE IUIaH JIEHCTBHH,
pacIpenesnsaTh PO ¢ YIETOM MHCHHH

(hopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THUX
PE3YJIBTaTOB;




YYaCTHUKOB, 00CYX/IaTh PE3ybTaThI
COBMECTHOH paboTHI;

- KOOPIMHUPOBATH M BHIMIOIHATE padoTy B
YCIIOBHUSIX PEaTLHOTO, BUPTYaJIBHOTO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBIISATH HO3UTHBHOE
CTpaTernyeckoe

MOBEJICHUE B PA3IMYHBIX CUTYaLUsX,
HPOSIBIISATH TBOPYECTBO M BOOOPAKEHHE,
OBITh MHUIINATUBHBIM

OsjageHue yHUBEPCAJIBHBIMH
PeryJisiTHBHBIMHM 1eiCTBUAAMU:
NPUHATHE ceOsl M APYTHX JIofeii:

- IPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX
JOAEH MpH aHaJHu3€e Pe3yabTaToB
IeATebHOCTH;

- IPU3HABATh CBOE MPABO M MPABO IPYTHX
TI0ZICH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTh TOHMUMATh MUP C
TIO3UIIMHU JIPYTOTO YEJIOBEKa,

OK 07.
ConeiicTBOBaTh
COXpaHEHUIO
OKpYyXarouei
Cpesl,
pecypcocOe-
PEKECHHIO,
MPUMEHSTh
3HaHUsA 00
WU3MCHEHUH
KITUMaTa,
TIPUHITATIBI
OepexxINBOTO
MIPOU3BOJICTBA,
3¢ PEeKTHBHO
JIECTBOBAaTh B
Ype3BbIUAHBIX
CUTYaIUsIX

B 00s1acTH 3K0J10r14€CKOr0 BOCIIUTAHUSA
- chOPMHPOBAHHOCTH IKOJIOTHUCCKOM
KYJIBTYPBbl, IOHUMAaHUE BIUSIHUS COLUAIIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE
HPUPOAHON U COLMAIIBHOM Cpelbl,
OCO3HaHHUE TI00ATBLHOTO XapakTepa
AKOJIOTHYECKHX TTPOOIEeM;

- TUIAHUPOBAHUE U OCYIIECTBIEHUE JIEUCTBUM
B OKpY>Kalomel cpeie Ha OCHOBE 3HAHHUS
LieJIel YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HENPUSITUE NEUCTBUM,
MPUHOCSIINX Bpel OKPYKAIOUIEH CPEJIE;
YMEHHE MTPOrHO3UPOBaTh HEOIArONPHUATHBIE
SKOJIOTHYECKHE TTOCIIC/ICTBUSA
NPEAINPUHUMAEMBIX JEUCTBUM,
MIpeIOTBpAaIIaTh ux;

- pacUIMpEeHHE ONBITA AEATEIBHOCTH
3KOJIOTHYECKOM HAIPABIECHHOCTH;

- OBJIaJICHUE HABbIKAMH Y4eOHO-
HCCIIEI0BATENbCKOM, MPOEKTHOU U
COLIMAJILHOM JIESATCIIbHOCTH,

- c)opMHpPOBATH MPEICTABICHUS: O
XHUMHYCCKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KApTHHBI MHUPA, POJH
XUMUH B TTIO3HAHHUH SBJICHUN IPUPOJFI, B
(hOopMHPOBAaHHUH MBIIIJICHUS U KYJTBTYPbI
JUYHOCTH, €€ (PYHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOIUMOM JUTS PEeIICHUS
MPAKTUIECKUX 3a71a4 U IKOJIOTHIECCKU
000CHOBaHHOTO OTHOILICHHS K CBOEMY
3IIOPOBBIO M IPUPOTHON CpeEIe;

- YMETh COONFONaTh TIPaBHiIa SKOJIOTHUECKH
1es1eco00pa3HOTO MOBEICHUS B OBITY H
TPYIOBOY JIEATEIHHOCTH B LIEJISX COXPaHEHUS
CBOETO 3/IOPOBbS M OKPYKAIOIIEH MPUPOTHON
Cpe):[BI; y‘II/ITBIBaTI) OITACHOCTH BO3,Z[eI‘/’ICTBI/I$I
Ha )XUBBIC OpFaHI/I3MLI OHpeI[eJ]eHHLIX
BEIIECTB, IOHUMAasi CMBICJI ITOKa3aTes
MpEAEIbHOMN JOMYCTUMOW KOHLIEHTPALIUT




2. CTPYKTYPA Y COAEP)KAHUE OBIIEOBPA3OBATEJIBHOM

JANCHUITJIIMHBI «XXUMMWUSA»

2.1 O0beM JUCUUIJIMHBI U BUJbI Y4e0HOI padoThI

Bupn yueOHoii padoThI

O0BbeM B yacax

O0beM o0pa3oBaTe/IbHOI NPOrpaMMbl M CHUIITIMHBI 72
B T.4U.

OcHoBHOE conep:kaHmne 64
B T.4.

Teopetuueckoe oOyueHue 64
IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE COEPKAHUE 6
(conmepkaHue MPUKIIATHOTO MOTYJIS)

B T.4U.

TeopeTtuueckoe oOyueHue 6
IIpomexyTouHas arrecranus (3a4er) 2
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2.2. TemaTuuecKuil IJIAH U COlEPKAHNE JUCHUILTUHBI

HaumenoBaHue
pa3nesioB U TeM

Coaep:xkanue y4e0HOro MaTepuasa

Oo0neMm
4acoB

Dopmupye-
MbI€

KOMIECTCHIUHA

1

2

4

Monyns 1

OcHOBHOE COACPKaHnC

64

Pasngen 1. OCHOBBI CTPOEHHSI BellleCTBA

=)

Tema 1.1.
CtpoeHue aToMOB
XUMHYECKHUX
3JIEMEHTOB U
pupoIa
XUMHYCCKOMN CBSI3H

CoBpeMeHHas MOJIeNIb CTPOCHHUS aTOMa.
CHUMBOJIMYECKHH SI3BIK XUMHUHU. XMUMUYECKHUI 2JIEMEHT.
OnexTpoHHas koHpuryparms atoma. Knaccuduxarnms
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-37IeMEHTHI).
Banenrtaslie 251eKTpoHBL. BaneHTHOCTD. DIIeKTpOHHAs

MIPUPOJa XUMHUIECKOH CBSA3H. DIEKTPOOTPHULIATETFHOCTb.

Buapl xumudeckoi CBs3M (KOBaJICHTHASI, HOHHAS,
MeTaJNTHYecKasi, BOMOPOIHAs) U CIIOCOOEI ee
o0Opa3oBaHUsI.

Penrenue 3aganuii Ha UCIOJIB30BAHUE XUMHUYECKOU
CHMBOJIUKY Y Ha3BaHUW COEMHEHUI 110 HOMEHKJIAType
MEKIYHAPOIHOTO COK3a TEOPETUUECKOM U MPUKIIaTHOU
XUMUU U TPUBHAIILHBIX HA3BAaHUH JJIs1 COCTABICHUS
XUMHUYECKHUX (POPMYJI JIByXaTOMHBIX COCTUHCHHIA
(oxcuaoB, Cynb(OUIOB, THAPHUIOB U T.I1.) U IPYTHX
HEOPraHUYECKUX COCTMHEHUN OTICNbHBIX KIACCOB.
Pemenue 3amanuii Ha YCTaHOBJICHHUE CBSI3U MEXTY
CTPOCHHEM aTOMOB XMMHYECKUX JIEMEHTOB U
NEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COSAMHECHHA B COOTBETCTBHUU C
nojoxkeHuem llepruoauyueckoi CUCTEMBI.

OK 01

Tema 1.2.
[lepuoguueckuii
3aKOH U Ta0JIHIa
H.N. MenneneeBa

[lepuoguueckas cucreMa XUMUYECKUX
snemenToB [[.M. MenneneeBa. ®u3ndecKuii CMBICIT
ITepuonnueckoro 3akona JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB XHMHYECKUX
AJIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIOKHBIX
BEIIECTB B COOTBETCTBUH C IIOJIOKEHUEM XUMHUYECKOTO
aneMeHTa B [lepuonnueckoii cucteme.
MupoB0O33peHUYECKOE U HAYYHOE 3HAYCHUE
ITepuonuueckoro 3akona JI.11. Menaeneesa. [Iporno3sl
.. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX
3JIeMEHTOB. Penienne npakTuko-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJIaHUN HA XapaKTEPUCTUKY
XAMHMYECKHX DIIEMEHTOB «MeTammndeckue/
HEMETAITMIECKHE CBOMCTRA, 3JIEKTPOOTPHIIATETHHOCTD
XUMHYECKHX 3JICMECHTOB B COOTBETCTBHUU C UX
AIIEKTPOHHBIM CTPOCHUEM U TTOJIOXKCHIEM B
MIEPUOJUYECKON cHCTEME XUMUYECKUX emeHToB .M.
Menneneesa»

OK 01
OK 02

Pasznges 2. XumMuuyeckne peaknuu

10

Tema 2.1.
Tune! XUMHU4YECKUX
peakiuit

Knaccudukamms 1 THIIBI XAMHUUECKUX PeaKIni
C yyacTueM HeopraHudeckux pemiecTtB. CocTaBleHHE
YpaBHEHUH peaKkuil COeAUHEHUS, PA3I0KEHHUS,
3aMeIIeHus, 0OMeHa, B T.4. PEaKIIHil TOPEHUS,
OKHCJICHHS- BOCCTAHOBJICHMUS.

OKHUCIUTETHEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
Crenedn okucaeHusi. OKUCINUTENb U BOCCTAHOBUTED.

OK 01
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CocrapiieHHE U YpaBHUBAaHUE OKHUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX PEAKIIHIA METOIOM JICKTPOHHOTO
bamanca. OKUCIIUTEITLHO-BOCCTAHOBUTEILHBIC PEAKITHH
B IIPHUPOJIC, TPOU3BOICTBEHHBIX MTPOLIECCaX U
KU3HEACATEITBHOCTU OPraHNU3MOB.

KonnuecTBeHHBIE OTHOIIEHHUS B XUMHH.
OCHOBHBIE KOJHYECTBEHHEIE 3aKOHEI B XUMUH U
pacueThl 10 ypaBHEHUSM XUMHUECKHUX peakiuid. Mol
KaK €IMHMIIA KOJIMYECTBa BelecTBa. MojsipHas Macca.
3aKOHBI COXpAaHECHHUS MACcCHl M SHEPTHH. 3aKOH
ABorajipo. MonsipHslii 00beM ra3oB. OTHOCHTEIBHAS
IJIOTHOCTH Ta30B. PacueTsl 0 ypaBHEHUSAM XUMHUYECKHIX
pPeaKLuii ¢ HCIIOJIL30BAHHEM MacChl, 00beMa
(HOpMaJTbHBIE YCIIOBHSI) Ta30B, KOJIMYSCTBA BEIIECTBA

Tema 2.2.
DIIEKTPOIUTUYECKAS
JUCCOLMALUS U
WOHHBIN 00MEH

Teopus AMEeKTPOIUTUYECKON TUCCOLNALINY.
HoHBbl. DNeKTpOIUThL, HEANEKTPOIUTHI.

Peakiuu nonHoro oomena. CocraBienue
peakiuii MOHHOTO OOMEHA MyTeM COCTABJICHUS X
MOJIHBIX W COKPAICHHBIX HOHHBIX ypaBHeHI/IP'I.
KucnotHo-ocHOBHBIE peakuny. BelmonHeHre 3a1aHui
Ha COCTAaBJIECHUE NOHHBIX PEAKIIUMN.

OK 01
OK 04

Ctp

Paznen 3.
OeHMe H CBOHCTBA HEOPraHHYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIAaTypa
CTpOCHHUE
HEOPraHUYEeCKUX
BEIIIECTB

[IpenmeT HEOPraHUYECKON XUMUH.
Knaccugukanus Heopranmieckux Bemiects. [IpocTteie u
clokHbIe BelecTBa. OCHOBHBIE KJIACCHI CIOKHBIX
BEIIEeCTB (OKCHBI, TUAPOKCHBI, KUCTIOTBI, COJIH).
B3anMocBsA3b HEOPraHMYECKHUX BEIECTB. ArperarHble
cocrosiHMs BeniecTBa. Kpucrammmueckue u aMmophHbIe
BellecTBa. THITbI KPUCTAIIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIPHAs, HOHHAsI, METAJUIN4YecKasi). 3aBUCUMOCTb
(u3MUECKUX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJIMYECKON pereTKy. 3aBUCUMOCTh XUMUYECKOH
AKTUBHOCTH BEIIECTB OT BUJa XUMUYECKOM CBA3H U
TUIA KPUCTAININYECKOH pemeTky. [Ipndannbt
MHOT000pa3us BEIIECTB.

HoMeHknaTypa HEOpraHM4eCKUX BEIIECTB:
HAa3BaHUE BEIECTBA UCXONA U3 UX XUMHUYECKOH
(hOpMyITBI T COCTABIICHUE XUMHYECKOH (DOPMYIIBI
WCXOJIS1 U3 Ha3BaHMA BEIIECTBA MO0 MEXTyHapOTHON
(MIOITAK) unu TpuBHanbsHONH HOMEHKIaType. Pemenne
3aJlaHui 1Mo Kinaccu(puKaui, HOMEHKIAType U
XUMHYECKHM (pOpMyJaM HEOPraHNIECKHX BEIIECTB
Pa3NMYHBIX KJIAacCOB (YrapHbIi Ia3, YIIEKHUCIIbIH ras3,
aMMHUaK, raiieHas U3BecTb, HeralleHas U3BeCTb,
MIMTHEBAS CONla M JIPYTHX): HA3bIBaTh U COCTABIIAThH
(hOopMyIIBI XUMHUYECKUX BEIIECTB, ONPEIEISATD
MIPUHAUIEKHOCTD K KJIaccy.

HcToYHMKY XUMHYUECKOW HH(popMaruu (CpeicTB
MaccoBOi mHpOopMaIuH, ceTh IHTEpHET U IpyTHUe).
[Nouck undopmanmy no Ha3BaHUIM, HIEHTH(UKATOPaAM,
CTPYKTYPHBIM opMysiam.

OK 01
OK 02

Tema 3.2 dusnko-
XUMUYECKUE
CBOICTBa

10

OK 01
OK 02
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HEOPTraHUYECKUX
BCIIIECTB

3.2.1. Meramibl Mertamnsl. O6mue GU3NIeCcKie 1 XUMHICCKUE 2
cBoiicTBa MeTaiioB. CITOCOOBI OTydeHHS. 3HAaYEHNE
METaJJIOB U HEMETAIIJIOB B IPUPOAE U
KHU3HEIESATEIbHOCTHU YeJIOBeKa U oprann3Mos. Kopposus
METaJUIOB: BU/bI KOPPO3HH, COCOOBI 3aIIUTHI METAJIIOB
OT KOPPO3UHU
3.2.2. Hemerasibl Hemerannsl. O6mue puzndeckue u 2
XUMHUYECKHE CBOMCTBA HEMETAJIOB. TUIIMYHBIE
cBoiictBa HemeTaiuioB [V- VII rpymm. Knaccudukamms n
HOMEHKJIaTypa COeMHEHN HeMeTau1oB. KpyroBopoTsl
OMOTeHHBIX 3JIEMEHTOB B IIPUPOJIE
3.2.3. Xumuyeckue XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIaCCOB 6
CBOICTBAa OCHOBHBIX | HEOPIaHWYECKUX BEIIECTB (OKCHOB, THIPOKCUIOB,
KJIaCCOB KHCJIOT, COJIe! U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU
HEOpraHMYeCKUX CBOMCTB ITPOCTBHIX BEILECTB, BOAOPOIHBIX COCANHEHHH,
BEILIECTB BBICIIMX OKCHIIOB U TUAPOKCHIOB.
CocraBieHne ypaBHEHUM XUMUYECKHUX peaKLnit
C Y4aCTHEM IPOCTHIX U CIIOKHBIX HEOPTraHUIECKUX
BEIIIECTB: METAJJIOB U HEMETAJIIOB; OKCHIOB METAJIIOB,
HEMETaJIOB U aM(OTEPHBIX SIEMEHTOB;
HEOPraHWMYECKUX KUCIIOT, OCHOBAaHHH 1 aM(pOTEPHBIX
THIIPOKCUIOB; HEOPIraHUYECKHUX COJIEH,
XapakTepU3yIIINX UX CBOKMCTBA. Perienue nmpakTuko-
OpPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha
CBOICTBA, COCTaB, NOJIy4YeHHE U Oe30macHoe
HCIOJIb30BAHNE BAXHEUIINX HEOPraHMYECKUX BEILIECTB
B OBITY U IPAaKTHYECKOH JAEATEILHOCTH UeJIOBEKa
KontpossHas padora 2
CBoiicTBa HEOPraHMUYECKUX BELIECTB
Pazgen 4. 24
CtpoeHue M CBOIiCTBA OPraHUYeCKUX BelleCTB
Tema 4.1. 4 OK 01
Knaccuduxamms,
CTpPOEHUE U
HOMEHKJIaTypa
OpraHUYEeCKuX
BEIIECTB
4.1.1 llpeamet IlosiBneHMe U pa3BUTHE OPraHUYECKOW XUMUU 2
OpraHuYeCcKOu Kak HaykH. [Ipenmer opranudeckoi xumuu. Mecto u
XUMUHU 3HAYEHNE OPTaHNYECKON XUMHUU B CUCTEME
€CTECTBEHHBIX HayK.
XVWMHUYECKOoe CTPOCHHE KaK MOPSAI0K
COEIMHEHMSI aTOMOB B MOJIEKYJIE COMIACHO UX
BaJICHTHOCTH. OCHOBHBIE NOJIOKEHHS TEOPUHU
XUMHYECKOTO CTPOSHHS OPraHMYECKUX COETNHEHUI
AM. BytnepoBa. YriepoaHblil CKENIET OpraHuYeCKon
MOJIEKYJIBI. 3aBUCUMOCTb CBOMCTB BELIECTB OT
XUMHYECKOTO CTPOEHHSI MoJieky1. Mizomepus u
H30MEpBI.
4.1.2. [TpuHIMITEL KIacCU(UKALINN OPraHUIECKUX 2
Knaccudpukanms u coeIMHEHNH. MexayHapoHas HOMEHKJIaTypa U
HOMEHKJIaTypa IIPUHIUIIBI HOMEHKJIATYpbl OPTaHUUECKUX COEANHEHUH.
OPraHU4YeCKHUX [onsitre o GyHKIMOHAIBHOM rpyIe. Pagukait.
BELIECTB HomeHKknaTypa opraHM4ecKuX COeTMHEHNH OTJENBHBIX
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KJIACCOB (HACHIIIICHHBIC, HCHACKIIIIEHHBIC 1
apOMaTUYECKUE YIIICBOIOPO/IbI, CIIUPTHI, PCHOIEI,
aJBACTH/IBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JIP.)
CocraBiieHHE TOIHBIX U COKPAIEHHBIX CTPYKTYPHBIX
(hopMyIT OpraHMYECKHUX BEIIECTB OTACIBHBIX KIIACCOB,
WCTIONB3YS UX Ha3BaHUS 10 CUCTEMATHIeCKOU
TPUBUATBHOW HOMEHKIIAType (ITHUJICH, alleTHIICH,
runepuH, Geno, popManbaeru, YKCycHas KUCIOTa,
mnuH). Pacuets! mpocreiimieit popmymst
OpPTraHUYECKON MOJICKYIIbI, HCXOZS U3 DJIEMEHTHOTO
cocrana (B%) [lonsTre 00 a3oTcomepKamx
COCIIUHCHHMSIX, OMOJIOTHYECKH aKTUBHBIX BEIECTBAX
(yrmeBopax, xupax, 6Oenkax u ap.),
BBICOKOMOJICKYJISIPHBIX COCAMHECHUSAX (MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO)

Tema 4.2. CBolicTBa
OpraHUYEeCKUX
COE€IUHEHUN

12

OK 01
OK 02
OK 04

4.2.1 IlpenensHbIC U
HeTpeeTbHbIC
YTIIEBOIOPOIBI

DU3NKO-XUMUYECKUE CBOMCTBA OPraHUYeCKUX
COCTMHECHHH OTIIEIBHBIX KIacCOB (0COOCHHOCTH
KJaccu(UKalMy 1 HOMEHKJIATypbl BHYTPH KJlacca;
TOMOJIOTHYECKUH psifi ¥ o01ias hopmyna; U30MEpHs;
(h3nueckre CBOWCTBA; XUMUIECKHE CBOMCTBA; CITIOCOOBI
IOy YEHUS ):

- IpeAeTIbHbIC YIIICBONOPOABI (AJIKaHBI U
LIUKIIOANKaHbl). [OpeHre MeTaHa Kak OZMH U3 OCHOBHBIX
HCTOYHHKOB TEIUIA B IPOMBIIIIICHHOCTH U OBITY.
CBoiicTBa IPUPOAHBIX YIIIEBOAOPOJOB, HAXOXK/ICHHUE B
MPHUPOJIE ¥ IPUMEHEHHUE aJIKaHOB,

- HempeeNnbHbIe (JIKESHBI, aJIKUHBI 1
aJIKaJeHbl) 1 apOMaTHYEeCKHE YIIIeBOAOPOIkL. | opeHne
alleTUJIeHa KaK UCTOYHHK BBICOKOTEMIIEPaTypHOTO
TUTAMEHHU JIJIsl CBAPKHU U PE3KH METAJLIOB

4.2.2.
Kucnoponconep-
JKaIIue COSAMHEHUS

DU3UKO-XMMUYECKHE CBOIICTBA OPraHUYECKUX
COEIMHEHHH OTAENbHBIX KI1acCOB (0COOEHHOCTH
KJaccu(puKalMy 1 HOMEHKIIATyphl BHYTPH KJlacca;
TOMOJIOTHYECKUH psizi ¥ o011as hopmyina; U30MepHus;
¢u3nveckre cBOMCTBA; XUMHIECKHE CBOWCTBA; CIIOCOOBI
TIOJTyYEHUSI):

KHCJIOPOJCOIEpKAIIe COSANHEHHS (CIIUPTHI
(eHoIbI, KapOOHOBBIE KUCIOTH U 3(DUPHI, ATBJCTHIIBI U
KETOHBI, XHUPHI, yIieBosl). [IpakTiHueckoe nmpuMeHeHne
STUJICHIVIMKOJIS, IHLepuHa, ¢penona. [Ipumenenue
(dopmanbaeruia, aneTanbIeruia, YKCyCHOH KHCIOTHI.
MpbLTa Kak COTM BBICIITAX KapOOHOBBIX KHUCIIOT. Moromue
CBOICTBa MbLIa

4.2.3.
A3zoTtcomepxarime
COCIUHEHUS

OU3NKO-XMMUYECKHE CBOHCTBA OPraHUYECKHX
COEIMHEHHH OTAENBHBIX KITacCOB (OCOOEHHOCTH
KJ1accU(pUKAIHI 1 HOMEHKJIATYPhl BHYTPH KJ1acca;
TOMOJIOTHYECKUH psifl ¥ o01ias hopmyna; U30MEpHs;
¢u3nueckre cBOCTBa; XUMUYECKHE CBOHCTBA; CIIOCOOBI
TTOJTyYEHUSI ):

a30TCoeprKalIie COeTUHEHUS (AMUHBI U
AMHHOKHCIIOTHI, OeJIKN). BrICOKOMONEKyYIsIpHBIE
coeuHeHHs (CHHTETUYECKHE U OMOJIOTHYECKH-
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aKkTUBHBIC). MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO.
[Tonumepuzanus >TuieHa KaK OCHOBHOE HAapaBICHUE
€r0 HMCIIOJIb30BaHMSL.

4. 2.4. I'enetnaeckas CBoOIiCTBa OPraHUYECKUX COCTUHCHUH 2
CBSI3b MEKAY OT/ETBbHBIX KJIACCOB (TPUBUAIBHAS M MEXIyHApOAHAS
KJlaccaMu HOMEHKJIATypa, XUMUYECKHE CBOHCTBA, CIIOCOObI
OpTraHUICCKHUX [IOJTyYeHUs): TIpe/ieNbHbIe (AIKaHbI U ITUKIOATKAHbI),
COCJIMHEHUH HenpeaenbHbIe (aJKCHBI, aIKUHBI U aJKaIUeHbI) U
apoMaTHYeCKHe YIIeBOAOPOIBL, CIIUPTHI U (PEHOJIBI,
KapOOHOBBIE KHCIIOTHI M 3(UPBI, aJbICTUABI U KETOHBI,
AMHHBI 1 aMUHOKHCIIOTHI, BEICOKOMOJIEKYIISIPHBIC
coeZIMHEHMs. 3a1aHus HA COCTABJICHNE YpaBHEHHN
XMMUYECKHUX PEaKLMH C y4aCTHEM OPraHHYeCKUX
BEIIECTB HA OCHOBAHUH UX COCTABA U CTPOCHUSI
Tema 4.3. 6 OK 01
Wnentudukanus OK 02
OpraHUYECKUX OK 04
BEIIECTB, UX
3HAYCHHE
PUMEHEHHE B
OBITOBOH U
MIPOU3BOJCTBEHHOMN
JeSITETbHOCTH
YeJI0BeKa
4.3.1 YrneBonsl Bbuooprannyeckue coenunenus. [Ipumenenve u 2
Ouonoruueckas ponb yriaeBonoB. OKUCICHHE YIIIEBOJOB
- ICTOYHHUK SHEPTHHU JKUBBIX OPTaHU3MOB.
4.3.2. AMUHOKUCIIOTEL. O0IaCTH TPUMEHEHUS 2
AMUHOKHCIIOTBI U aMHHOKHCIOT. [IpeBpaiiieHnst O€IKOB MUK B
Oenku opranusme. buonornveckne QyHKIMNA OEIKOB.
buonornueckne ¢pynknnu xxupoB. Poib opranmaeckon
XUMHH B PeLlIeHUH MPo0JieM MUIIeBOH 6€30M1acHOCTH
4.3.3 [Ipumenenue Ponp opranndeckoil XUMHUM B peLIEHUH MTPodIeM 2
OpraHUYeCKuX SHEPTeTHYECKOI Oe30M1acHOCTH, B Pa3BUTUH MEAULIMHBI,
BEILIECTB CO3JJaHWU HOBBIX MaTe€pHajoB, HOBBIX HCTOUYHHKOB
SHEpruu (aTbTEPHATUBHBIE HCTOYHUKHU 3HEPTUH).
OmnacHOCTb BO3JICHCTBUS HA )KUBBIE OPTaHU3MBI
OpPTraHNYECKUX BEILECTB OTAENbHBIX KJIaCCOB
(YrieBoJopoibl, CIUPTHI, PEHOIBI, XJIOPOPTaHUIECKUE
MIPOU3BOJIHBIE, alTBACTHIIBI U JIP. ), CMBICI IOKa3aTes
MpeAesbHO IOMYyCTUMON KOHLIEHTPAIUU
KonTponpsHas padora « CTpyKTypa U CBOMCTBAa OPraHUYECKHX BELIECTBY 2
Pasnen 5. 4
Kunernyeckue n TepMoIuHAMHYECKHE 3aKOHOMEPHOCTH
NPOTEeKAHMUS] XMMHUYECKHX peaKkIuii
Tema 5.1. CxopocTb CKOpOCTh peaKInuy, €€ 3aBUCUMOCTh OT 2 OK 01
XUMHYECKHIX Pa3IMYIHBIX (AKTOPOB: MPUPOJBI PEATUPYIOIINX OK 02
peaximii BEIIECTB, KOHIIEHTPAIINU PEarupyronux BemecTB,

TEMIIEPATYPhl U IJIOLIaIU PEaKIMOHHON MOBEPXHOCTH.
TeroBble 3(h(heKTh XUMHUECKUX peakunii. JK30- U
OHAOTCPMHUYCCKUC pPCAKIINHU.

Perienne npakTHKO-OpPUEHTHPOBAHHBIX 33aHUN
Ha aHanu3 (PaKTOPOB, BIUAIOUINX HA U3MEHEHHE
CKOPOCTH XMMHUYECKON PEaKIuu, B T.4. C MO3UIIUN
9KOJIOTHUECKH TEeJISCO00Pa3HOTO MOBEICHUS B OBITY U
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TPYIOBOH AEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO
3JI0POBBS M OKPY>KAIOIIEH IPUPOTHON CPEBI.

Tema 5.2.
XuMudeckoe
pPaBHOBECHE U €r0
CMelleHUe

OO6parnMOCTh peakuid. XUMHIECKOE
PaBHOBECHE U €r0 CMELICHHE MO ACHCTBUEM
Pa3IUYHBIX (GaKTOPOB (KOHIICHTPAIIUS PEAareHTOB MK
MIPOAYKTOB PEaKINH, JaBIIEHUE, TEMIIepaTypa) s
CO3JaHUsI ONITUMAJIbHBIX YCIOBUN NPOTEKAHUS
xumuueckux npoueccos. [Ipunnun Jle-Ilarense.

Pemenue npakTHUKO-OpUEHTUPOBAHHBIX 3a1aHUN
Ha npuMmeHeHue npunnuna Jle-Illarense ans
HaxO)K/ICHUS HAIIPABJICHUS CMEILIEHUS PABHOBECHUS
XUMHYECKOU PEaKIK U aHaIn3 (DaKTOPOB, BIUSIOIIAX
Ha CMELIECHUE XUMHUYECKOTO PABHOBECHSI

OK 01
OK 02

Paznen 6.
PacrBOpbI

Tema 6.1. ITousarue o
pacTBopax

PacTtBopeHue Kak GU3UKO-XUMUYECKHIA
mportecc. PactBopbl. CriocoOBI TPUTOTOBICHHS
pactBopoB. PactBopumocts. MaccoBast Aomist
PacTBOPEHHOTO BelecTBa. CMBICI II0Ka3aTes
MIPENENBHO TOMyCTUMON KOHIIEHTPAIH U €TO
HCIOJIb30BAHUE B OLICHKE SKOJIOTNYECKON O€30IIacHOCTH.

I[IpaBuia 3KOJIOTUUECKH LIEIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOU JAEATENLHOCTH B LEISX
COXpPaHEHHs CBOETO 3I0POBBS U OKpYXKArOIIEH
NIPUPOAHOMN CPEbI; ONTACHOCTh BO3JECHCTBUS HA )KUBBIE
OpTraHMU3MBbI OIPEIeIEHHBIX BEIIECTB.

OK 01
OK 02
OK 07

Tema 6.2.
Uccnenosanue
CBOMCTB PacTBOpPOB

Pemmenne 3a7a4 Ha IPUTOTOBIIEHUE PACTBOPOB
Pemmenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX
3a/IaHH Ha PACTBOPHI, UCIIOJIb3YEMbIE B OBITOBOM 1
MIPOW3BOJICTBEHHOM JICSITEILHOCTH YEJIOBEKa

OK 01
OK 02
OK 04

Monyas 2

IIpodeccnonaibLHO-OPUEHTUPOBAHHOE
cojep:kaHue (coaep:KaHue MPUKJIATHOTO MOAYJIs)

XuMHA B OBIT

Pa3zngen 7.
U POM3BOICTBEHHOI 1eSITEJILHOCTH YeJIOBEKA

Tema 7.1. Xumus B
OBITY 1
MIPOU3BOJICTBEHHOMN
JEATEIbHOCTH
YyeJIoBeKa

Hogelimme noctuxeHus: XUMAYECKON HayKu U
XAMHUYECKOH TEXHOJIOTHH. PoJIb XUMHH B 00€CcIeUeHUN
3KOJIOTHYECKOM, SHEPTETUYECKON U IMUIIEBOU
0e301MacHOCTH, Pa3BUTHH MeIUITUHBL. [IpaBria morcka n
aHaIM3a XUMUYECKOW NH(POPMAIIHH U3 PA3ITUIHBIX
HMCTOYHHUKOB (Hay4Has U y4eOHO-HAy4YHAs JIUTEPaTypa,
cpezcTBa MaccoBol MHGOpManuu, ceTb HTEpHET)

[Touck u aHann3 KEUCOB O MPUMEHEHUU
XUMUYIECKHUX BEIIECTB U TEXHOJIOTHH C yIeTOM OyIyIIe
poecCHOHABLHON ACSITEILHOCTH 10 TEMaM:
Ba)KHEUIIINE CTPOUTENbHBIC MaTepUaIbl,
KOHCTPYKIIMOHHBIE MaTE€PUAaIIbl, KPACKH, CTEKIIO,
KepaMUKa, MaTepHAaIIBI JIJIS JICKTPOHHKH,
HaHOMaTepuaibl, TEKCTUIbHBIC BOJIOKHA, UCTOYHUKHU
SHEPTUM, OPTraHUYECKHE U MUHEPAIBHBIC YIOOpEHMS,
JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSI.

3ammra: [Ipeacrasinenne pe3yabTaToB peIICHUS
KelicoB B popMe MUHH-JIOKJIAJIA C TIpe3eHTaneH

OK 01
OK 02
OK 04
OK 07
IK

I[Mpome:kyTouHasi aTTeCTAMA 0 TUCHUIIHHE
(3aueT)

Bcero

72
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3. YCJIOBUS PEAJIM3AIIMU ITIPOT' PAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIIMHBI «XUMUS»
3.1. TpeGoBaHMs K MUHUMAJIBLHOMY MaTepHAIbHO-TEXHHYECKOMY
o0ecrie4YeHH IO

s peanuzanuu TpOrpaMMbl JAUCIUIUIMHBL  JTOJDKHBL OBITH TPENYCMOTPEHBI
CICAYIOIIUE CICIMATbHBIC TOMEIICHUS: Y4YeOHbIH KaOMHET XUMHU W/WIM ydeOHOU
XUMUYECKOU J1Tab0opaTopu.

OO6opynoBaHue yuyeOHOro Ka0uHeTa (HANVIAJAHbIE TMOCOOHUsI): HAOOPHI
[IAPOCTEPKHEBBIX MOJETCH MOJIEKYJ, MOJECIHU KPUCTAIUTMUECKUX PEIIETOK, KOJUICKIHH
MIPOCTHIX M CIIOKHBIX BEIIECTB W/WJIH KOJUICKITUU TIOTMMEPOB; KOJUICKITUS TOPHBIX TIOPOJT U
MUHEpaioB, Tabnuna MenjeneeBa, yueOHbIe (GUIbMBI, ITU(GPOBBIE 00pa30oBaTEIIbHBIC

pecypcehl.

TexHuveckue cpeacTsa 00y4eHHUsi: KOMIIBIOTED C YCTPOUCTBAMH
BOCIIPOU3BEACHHUS 3BYKA, IPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MYJIbTUMETUITHAS
JIOCKA, YKa3Ka-NPE3EHTEP IS IPE3CHTALUN.

O6opynoBanue Ja0oparopud HW padouYMx MecT JadOpaTOPMU: MEH3YPKH,
MUTNETKU-KAeIbHUIBI, TEPMOMETPBI, MHUKPOCKOM, JyIbI, MPEIMETHbIE U TIOKPOBHBIE
CTEKJIa, IUIAHILIEThl JJIsl KalelbHBIX peakiui, (uibTpoBajibHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKH, (POHAPUKHU, HAOOpP PEAKTHBOB, CTEKJISIHHbBIE
MaJIOUKH, IITATUBBI JIJIs1 MPOOUPOK; MEPHBIC WIMHAPHI, BOPOHKU CTEKJIIHHBIC, BOPOHKHU
nenutenbHble uuHApudeckue {50-100 mur), cTynku ¢ mecTukoM, GappopoBbie YaIIKH,
NUHIETH, (QUIBTPHl OyMaXkHbIe, BaTa, Mapis, 4YacOBbIE CTEKJA, OJIIEKTPOIUIMTKH,
n1abopaTopHbIE MITATUBBI, CTUPTOBBIE TOPEJIKH, CITUYKH, TPUOOP IS TOTyUEeHUS Ta30B (MIn
npoOupKa C Ta300TBOAHOMN TPYOKOI), IepKaTeau IJid MPOOUPOK, CKIISIHKU ISl XPaHCHUS
PEaKTUBOB, pa3aToOyHbIe JIOTKH; xumudyeckue ctakanbsl {50, 100 u 200 mn); mmarenu;
MUHIIEThI; TUTEJIBHBIC ITUTILBI; CEKYHOMEPHI (TaitMepsl ), MepHbIe Tpooupku (Ha 10-20 M)
U MepHbie KoJi0bI (25, 50, 100 u 200 mu1), BoasiHast OaHs (MUJIM TEPMOCTAT), CTEKJISIHHbBIE
MaJ0YKK; KOHMYEeCKre Kool At TuTpoBanus (50 u 100 miT); MHIUKATOPHBIC MTOJOCKH IS
onpenenenuss pH u cTaHgapTHas WHAMKATOPHAS WIKalla, YHUBEPCAJIbHBIA HHAUKATOP;
nunetkd Ha 1, 10, 50 mn (wm mo3aropet Ha 1, 5 u 10 M), OrOpeTKU 111 TUTPOBAHUS,
MeauiuHckue mmnpuikl Ha 100-150 mut, mabopatopHble W/Wau aHATUTHYECKUEe Bechl, pH-
METpHI, CYIIWIBHBIN 1IKad, 1 11p. 1aboparopHoe 000pyI0BaHUE.

3.2. MupopmanmoHHoe odecnevyeHne peajn3aiu NporpamMmsl

1. Jlns  peanuzanuu  mporpaMmbl  OMONIHOTEYHBINM (OHI 00pa3oBaTEIBLHOM
OpraHu3allii JIOJDKEH HMETh TII€YaTHble W/WIM DJEKTPOHHBbIE 00pa3oBaTelbHblE U
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MH(OPMAIIMOHHBIE PECYPCHI, PEKOMEHIOBAHHBIE ISl UCIIOJIb30BaHUSI B 00pa30BaTEIbHOM
IIpoLECCE, HE CTapIIE S5 JIET C MOMEHTA U3/IaHUS.

2.  PexoMeHayeMble Me4aTHBIC U3MAHUS 110 peaTu3alny 00Ie00pa3oBaTeIbHOM
JTUCITUTUTMHBI TTPEICTABIICHBI B METOIUYECKUX PEKOMEHIAITUSIX 110 OpTaHU3AIAH
00y4eHUsI.

OcHoBHas auTEpaTypa:
1. IMabpuensn, O. C. Xumus: 10 kmacc: 6a3oBbiii ypoBeHb: yueObHuk / O. C.

[Nabpuensn, U. I'. Octpoymos, C. A. CrnaakoB. — 6-e uza. — Mocksa: [Ipocsemienue,
2024. — 128 c. — ISBN 978-5-09-112176-6. — TekcT: 31eKTpOHHBIN // DAEKTPOHHBIN
pecypc uudpoBoit oopazoBarenbHOM cpenpl CIIO PROFobOpazoBanue: [caiit]. — URL:
https://profspo.ru/books/132478 — Pexwum qocTyma: st aBTOPU3HP. MOJTE30BATEICH

2. la6puensa, O. C. Xumus: 11 kmacc: 0a30BbIil ypoBeHb: yueOHuk / O. C.
[Mabpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-e uza. — Mocksa: [Ipocsemienue,
2024. — 128 c¢. — ISBN 978-5-09-112177-3. — TekcT: 2JIeKTPOHHBIN // DNEKTPOHHBIN
pecypc mudpoBoit oopazoBarenpHOM cpeabl CIIO PROFo6pa3oBanue: [caiit]. — URL:
https://profspo.ru/books/132479 — Pexwum nocTyma: st aBTOPU3HP. MOJTE30BATEICH

3. Pymsutuc, I'. E. Xumus: 0a30BbIil ypoBeHb: Y4eOHHMK isi 00pa30oBaTENIbHBIX
OpraHH3aIlHi, pean3yIonux o0Opa3oBaTeNbHbIC IPOTPaMMBI CpeaIHero
npodeccuonanpHoro oodpazoanust / I'. E. Pymsutuc, ®@. I'. ®enpaman. — Mockaa:
[Tpoceemenune, 2024. — 336 ¢. — ISBN 978-5-09-111351-8. — TekcT: 27eKTpOHHBIH //
OnexkTpoHHBIA pecypc mudpoBoi obpazosatenbHoi cpenbl CIIO PROFo6paszoBanume:
[caiiT]. — URL.: https://profspo.ru/books/139416 — Pexum goctyma: JUisi aBTOPH3HP.
IIOJIb30BaTENEN

4. Xumust: 11 knacc: 06a3oBblii ypoBeHb: yueOHuk / B. B. Epemun, H. E.
Ky3bemenko, A. A. JIpo3nos, B. B. JIlynun; non penakuuen B. B. Jlyauna. — 9-e uzn. —
Mocksa: Ilpocsemenue, 2022. — 226 c¢. — ISBN 978-5-09-101653-6. — Texkcr:
AIIEKTPOHHBIN // DneKTpoHHBI pecypc ImupoBoit obpazoBarensHOW cpenbl CIIO
PROFo6pazoBanue: [caiiT]. — URL: https://profspo.ru/books/132377— Pexum goctyma:

IUIs aBTOPU3HUP. TTOIB30BaATENEH
JonmosiHUTEIbHASA JIMTEPATYpA:

1. Xumusi: 11 xmacc: 6a30Bblii ypoBeHb: yueOnuk / B. B. Epemun, H. E.

Kysbmenko, A. A. Jlpo3nos, B. B. Jlynun ; nox penakuueii B. B. Jlynuna. 9-e m31. —
Mocksa: IlpocBemenue, 2022. — 226 c. — ISBN 978-5-09-101653-6. — Tekcr:
AJIEKTPOHHBIN // DNEeKTpoHHBIM pecypc 1udpoBoit obpaszoBatenbHOM cpenbl CIIO
PROFo0Opa3oanue: [caiit]. — URL: https://profspo.ru/books/132377 — Pexum poctymna:
JUTSL aBTOPU3HP. MOJIb30BaTENEH
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2. Pymsutuc, I'. E. Xumusa. 11 kmacc: 6a3oBeiii ypoBeHb: yueOHuk / I'. E.
Pymsutuc, ®@. I'. ®enpaman. — 10-e u3n. — Mocksa: [Ipocsemenue, 2023. — 224 c. —
ISBN 978-5-09-108904-2. — Tekct: 35IeKTpOHHBIN // DIEKTPOHHBINA pecypc HU(PpoBOi
oOpazoBarensHoit  cpeast  CIIO  PROFoOpa3oBanue: [caiiT]. —  URL:
https://profspo.ru/books/132380 — Pexwum mocTyma: ajis aBTOPU3UP. ITOJIb30BaTeNCH

3. Kypun, A. A. Xumus: 10-11 kiaccel: 6a30BbId ypOBEeHB: yueOHUK / A. A.
Kypun. — 3-e uzn. — Mocksa: [Ipocsemenue, 2022. — 178 ¢. — ISBN 978-5-09-101654-
3. — TekcT: 27eKTpOHHBIN // DNEKTPOHHBIN pecypc MUGPOBON 00pa30BaTEIBLHON CPEIbl
CIIO PROFob6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/132375 — Pexum
J0CTyTa: JIJIsl aBTOPU3UP. TTOJIb30BaTEICH

4, Kysnenoa, H. E. Xumus: 11 xnacc: 6a3oBbiii ypoBenb: yueOHuk / H. E.
Kysnenosa, A. H. JIéBkun, M. A. IllatanoB. — 2-e¢ u3a. — Mocksa: [Ipocsemenue, 2022.
— 242 c. — ISBN 978-5-09-101660-4. — Texkct: 2JIeKTpOHHBIN // DIEKTPOHHBIA pecypc
uudpoBoit obpazoBarenbHOM cpenbl CIIO PROFoOpaszoanue: [caiit]. — URL:
https://profspo.ru/books/132378 — Pexwum nocTyma: st aBTOPU3HP. MOJTE30BATEICH

5. Xumusa: 10 knacc: yrimyOn€nnslid ypoBeHb: yuyeOHuk / B. B. Epemun, H. E.
Kyssmenko, B. U. Tepenun [u ap.] ; mox pemakiueit B. B. Jlyamna. — 10-¢ w3g. —
Mockga: Ilpocemenue, 2023. — 448 c. — ISBN 978-5-09-107226-6. — Tekcr:
ANIEKTPOHHBIN // DneKTpoHHBIH pecypc mudpoBor obOpazoBarenbHoit cpensl CIIO
PROFo6pasoanue: [caiir]. — URL.: https://profspo.ru/books/132373 — Pexxum mocryma:
JUISl aBTOPU3HP. MTOIb30BaTENEN

6. Pymsutuc, I E. Xumwus. 10 xmacc: 0a30Bblii ypOBEHb: YUYE€OHUK JIJIsi
obmeoopazoBarenbubix opranuzanuit / I. E. Pymsutuc, ®@. I'. ®enpbaman. — 9-e uza. —
Mocksa: Ilpocsemenue, 2022. — 227 c¢. — ISBN 978-5-09-101655-0. — Tekcr:
AIIEKTPOHHBIN // DneKTpoHHBIA pecypc I1udpoBoit obOpazoBarensHOil cpeasl CIIO
PROFob6pazopanue: [caiit]. — URL: https://profspo.ru/books/132372 — Pexxum gocrymna:

JUIS aBTOPU3UP. MOJIb30BaTeNeH

7. Pymsutuc, I E. Xumus. 11 knacc: 06a3oBblii ypoBeHb: yueOHMK / I. E.
Pynzutuc, @. I. ®enpaman. — 9-e uzn. — Mocksa: IIpocsemenne, 2022, — 226 ¢. —
ISBN 978-5-09-101656-7. — TekcT: 3MeKTpOHHBIN // DAEKTPOHHBINA pecypc HUPpPOBOH
obpazoBarenpbHOM  cpensl CIIO  PROFo6pa3oBanue: [caiitT]. —  URL:
https://profspo.ru/books/132380 — Pexxum qocTyma: 1j1si aBTOPU3UP. TOTb30BaTENICH

8.  Kyzueuona, H. E. Xumus: 10 knacc: 6a30Bbiii ypoBeHb: yueOHuk / H. E.
Kysuenosa, H. H. I'apa, A. H. JIéBkun; nox penakuueid A. A. KaproBoil. — 2-e uzn. —
Mocksa: Ilpocemenue, 2022. — 320 c¢. — ISBN 978-5-09-101659-8. — Tekcr:
ANEKTPOHHBIN // DIEeKTpOoHHBIM pecypc uudpoBoit obpaszoBarenbHo cpenbl CIIO
PROFo6pazopanue: [caiit]. — URL: https://profspo.ru/books/132370 — Pexxum goctyna:
JUTSL aBTOPU3UP. MOJIb30BaTeNen
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4. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIBHOM JJUCHOUILJIAHBI «XUMMSI»

KOHTpOJIB N OLCHKa PC3YJIbTATOB O6y‘-ICHI/IH OCYIICCTBIILICTCA HPCIIOAaBaTrCiicM B
Impoucccec IMpOBCACHUA BaHﬂTHﬁ, TCCTUPOBAHUs, PCIICHUA 3a1ad, a4 TAKKCE BbIIIOJHCHUA
O6y‘-IaI-OHII/IMI/ICH HWHAUBUAYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCHGHOBaHHﬁ. PGBYHLTaTI)I
O6y‘-ICHI/IH OIIPCACIIAIOT, YTO o6yqafonmec;1 HOJDKHBI 3HATh, IIOHUMATb 1 ICMOHCTPUPOBATH
110 3aBCPIICHUHN U3YUCHUSA TUCHUIIIINHBI.

Jlnst  hopMupoBaHUs, KOHTPOJS W OIEGHKH pPE3yabTaTOB OCBOCHHS Y4YEOHOM
JTUCHUTUIMHBI UCIIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUSITUH, TPEACTABIAIONIAs CO00M
KOMILUIEKC Y4Y€OHBIX MEpOIPUSTUH, COIIACOBAHHBIX C pe3yidbraraMu OOyudeHUs U

chopmymupoBanHbiX ¢ yaeToM GI'OC COO (mpenmMeTHble pe3yabTaThl 0 JUCIUILIMHE) U

dI'OC CIIO.

Ne OK/TIK | Monyas/Pa3nen/Tema | PesyabraTt 00yuenus TunbI 01eHOYHBIX MEPONPUATHIA
1 OcHOBHOe colep:KaHue
Paznen 1. OcHOBBI ®opmynrupoBarh 0a30BBIE
CTPOCHHUs BCIICCTBA TOHATHUA U 3aKOHBI XUMHUU
1.1 OK 01 Crpoenue aToMOB CocraBnare xumnuueckue | 1. Tect «Crpoenune aroMoB
XUMHYECKUX IEMEHTOB | (DOPMYIIBI COCAMHEHUN B | XUMHUYECKHX 3JICMEHTOB M ITPHPOA
Y TIPUPO/Ia XUMHYECKOH | COOTBETCTBHH CO XUMHYECKOU CBAZH».
CBSI3U CTEIICHBIO 2. 3aja4u Ha COCTaBIIEHUE
OKHUCJICHUS XUMUYECKUX | XUMHUYECKHX (hOPMYIT ABYXaTOMHBIX
AJIEMEHTOB, UCXOJIS U3 coeTMHeHH (OKCUIOB, CYIb(MHUIOB,
BaJICHTHOCTH H TUAPUIOB U T.IL.).
AIEKTPOOTPULIATEIHHOCTH | 3. 3a/1aHUs HA UCIIOIH30BaHNE
XUMHYECKON CUMBOJIMKH U
Ha3BaHUU COEITUHEHUH 110
HOMEHKJIATypE MEKIYHAPOTHOTO
CO103a TEOPETUUECKOHN U
MIPUKIIATHON XUMUH U
TPUBHAIIBHBIX Ha3BaHUM JUIS
COCTAaBJICHUS] XUMUYECKHUX (hOPMYIT
JIByXaTOMHBIX COCIMHEHUN
(oxcunoB, Cynb(hUIOB, THIPHIIOB H
T.I1.) U IPYTUX HEOPraHUIEeCKUX
COCTMHCHHH OT/ICTHHBIX KJIACCOB
1.2 OK 01 [lepnonnueckuii 3akoH | XapakTepHU30BaTh 1. Tect «Metamnueckue/
OK 02 u Tadmuua J1. 1. XHMHYECKHE DJIEMEHTHI B | HEMETaUIMYeCKHe CBOMCTBA,
MenneneeBa COOTBETCTBHH C UX JIEKTPOOTPHUIIATEIIHFHOCTD U
MOJIOXKEHHUEM B CPOJICTBO K JIEKTPOHY XUMHUIECKUX
MEPUOUYECKON CUCTEME | JIEMEHTOB B COOTBETCTBHUE C UX
XUMHYECKHX DJIEMEHTOB | AJIEKTPOHHBIM CTPOSHUEM U
A.1. Menneneesa IIOJIOKEHHUEM B NIEPUOJUIECKON
CHUCTEME XUMHUUECKHUX IEMEHTOB
H.N. MenneneeBay.
2. 3agaHus Ha YCTAHOBJICHUE CBS3H
MEXIY CTPOCHHEM aTOMOB
XUMHYECKHUX 3JICMCHTOB H
MIEPUOTNIECKUM H3MEHEHUEM
CBOMCTB XMMHUYECKUX JIEMCHTOB U
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HX COCAUHCHUI B COOTBETCTBUH C
nonoxxenueM [lepuonuyeckoit
CHCTEME.

3. IIpakTUKO-OPUECHTUPOBAHHBIC
TEOPETUUYECKHUE 3aJaHUSI HA
XapaKTEPUCTUKY XUMHUIECKUX
3J1eMeHTOB: «MeTanueckue/
HEMETAJUIMYSCKHE CBOMCTBA,
JIEKTPOOTPHUIIATEIIFHOCTD U
CPOJZICTBO K 3JIEKTPOHY XUMHUIECKUX
3JIECMEHTOB B COOTBETCTBHE C UX
SJIEKTPOHHBIM CTPOCHUEM U
TIOJIOKCHUEM B TICPHOINICCKOM
CHCTEME XUMHUECKHUX IJICMCHTOB
J.W. Menneneera»

2 Pazpen 2. Xumuueckue | XapakTepus30BaTh TUIIBI
peaxkuu XMMUYECKHX peakiui
2.1. | OKO01 TUnbr XUMHYECKUX CocTaBniTh peakiuu 1. 3amaun Ha cocTaBleHUE
OK 04 peakuin COEIMHEHMS, YPAaBHEHUH pEaKLUil:
pasnoxkeHus, oOMeHa, - COEIUHEHUS], 3aMEILCHH,
3aMeILeHHs, pasJioKeHus, 0OMeHa;
OKHCIIUTENIbHO- - OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbHBIE BOCCTAHOBUTENBHBIX PEAKLIUH C
peaxkuu HCIOJIb30BaHUEM METOZA
3JICKTPOHHOTO OaJiaHca.
2. 3amaun HA pacyeT MacChl
BEILIECTBA WK 00BEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wi 00bEMY
OZIHOTO U3 YYaCTBYIOIIUX B PEAKLUH
BEIIECTB; pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peakiyu, eciiy OHO U3 BEIECTB
UMEET IPUMECH
2.2. | OKO01 ONEKTPONINTHIECKAS CocTaBnaTh ypaBHEHUS 3ajaHus Ha COCTaBJICHUE
OK 04 JIUCCOLIMAMs U UOHHBIN | XUMHUYECKUX PEaKIUU MOJIEKYJIAPHBIX U MOHHBIX PEAKIUi C
o0MeH HOHHOTO 0OMeHa ¢ y4acTHEM KHUCJIOT, OCHOBaHUHN U
ydacTheMm COJIEH, YCTaHOBJICHE U3MEHEHHUS
HEOPraHUYECKUX KHCJIOTHOCTH CPEIbI
BEIIECTB
3 Pasnen 3. Crpoenue u Uccnenosars ctpoenne u | KontponsHas pabora
CBOICTBa CBOICTBa «CBoiicTBa HEOPraHUYECKUX
HEOPTaHWYECKUX HEOPTaHUYECKUX BEIIIECTB)
BELIECTB BELIECTB
3.1 OK 01 Knaccugukauus, Knaccugpunuposars 1. Tect «HomeHknarypa 1 Ha3BaHUE
HOMEHKJIaTypa U HEOpraHUYEeCKHe HEOPTaHWYECKUX BEIIECTB NCXOS U3
CTpOeHHue BEIIECTBA B UX XUMUYECKOH QOPMYITbI WIIH
HEOPraHUYECKUX COOTBETCTBHH C UX COCTaBJICHUE XUMUYECKOH (POPMYIbI
BELIECTB CTPOEHUEM UCXOZs U3 Ha3BaHUs BEIIECTBA IO

MEKIYHAPOJIHOM MJIM TPUBHUAJIBHOM
HOMEHKJIaType».

2. 3ama4M Ha pacyeT MacCOBOU JAOJIH
(MacchI) XHIMHYECKOTO 3JIEMEHTA
(coemuHeHNs) B MOJIEKYJIE (CMECH).
3. 3amanus no kiaccupuKaum,
HOMEHKJIAType ¥ XUMHYECKHM
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(hopMynaM HEOPTaHUIECKUX
BEIICCTB Pa3IMYHBIX KJIACCOB.

4. 3amaHus Ha ONIpeAeIICHHE
XUMHYECKOW aKTUBHOCTHU BEIIICCTB B
3aBUCHMOCTH BHJIa XUMUYCCKOH
CBSI3U M THIA KPUCTAILTHYECCKOM
peleTKH

3.2. | OKO01 PU3NKO-XUMHUYECKHE YcranaBnuBarb 1.Tect «OcOOEHHOCTH XUMHUYECKHX
OK 02 CBOICcTBa 3aBUCUMOCTH (PHU3HKO- CBOMCTB OKCHIOB, KHCIIOT,
HEOPraHM4YeCKHX XMUMUYECKHUX CBOMCTB OCHOBaHUH, aM(pOTEPHBIX
BELIECTB HEOpPraHUYECKUX THAPOKCHJIOB U COJIEH».
BELIECTB OT CTPOEHUS 2. 3ajaHus Ha COCTaBJIECHUE
aTOMOB U MOJIEKYJ, a YpaBHEHUN XUMHUYECKUX PEAKLIUN C
TaKXe THIIA Y4acTHEM MPOCTHIX U CIOKHBIX
KpUCTAITNYECKOM HEOpPraHWYECKUX BEIIECTB: OKCHIOB
pELIETKH METaJUIOB, HEMETAJIOB U
aM(OTEpHBIX IIEMEHTOB;
HEOPraHWYEeCKUX KHUCIOT, OCHOBaHUN
1 aM(OTEPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOIINX UX CBOWCTBA U
CHOCOOBI MOTYYCHUS.
3. IIpakTUKO-OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3a1aHHsI Ha CBOMCTBA
U TIOJTy4eHHE HEOPraHUYECKUX
BELIECTB
4 Pazgen 4. CtpoeHue u Uccnenosars crpoenne n | KontponbHas pabora
CBOWCTBA OPraHNYECKUX | CBOMCTBA opranudeckux | «CTpoeHHe U CBOWCTBA
BEIIECTB BEIIECTB OpPTaHMYECKHX BEIIECTBY
4.1. OK 01 Knaccuduxamms, Knaccudunmposars 1. 3aganus Ha cocTaBIEHUE
CTpOCHHUE U OpPraHUYECKHUE BEIIECTBA | HA3BaHUN OPraHMYECKUX
HOMEHKJIaTypa B COOTBETCTBHH C HX COEJIMHEHHH M0 TPUBHAIBHOW WITH
OpPraHMYECKHX BEIIECTB | CTPOEHUEM MEXTyHApOIHON CHCTEMaTHIeCcKoi
HOMEHKJIaType.
2. 3agaHus Ha COCTaBJICHHUE ITOJIHBIX
U COKPAIICHHBIX CTPYKTYPHBIX
(hopMyn OpraHNYeCKHX BELIECTB
OTZAETBHBIX KJIACCOB.
3. 3aaun Ha ompezieNieHue
npocreiniel GopMyIbl
OpPraHUYECKON MOJIEKYIIBbI, UCXOAS U3
31eMeHTHOro cocTana (B%)
4.2. | OKO0l CsaoiicTBa YcranaBnmBarh 1. 3amanus Ha cOCTaBIEeHUE
OK 02 OpraHUYeCKUX 3aBHCUMOCTH (PU3HKO- YpaBHEHUI XUMHUYECKUX PEAKIIUN C
OK 04 COEIMHEHU XUMHUYECKHUX CBONCTB y4acTHUEM OpPraHMYECKHUX BELIECTB HA

OpPraHMYCCKHX BCIIECCTB
OT CTPOCHU MOJICKYJI

OCHOBaHUH MX COCTaBa M CTPOEHUSI.
2. 3aaHus Ha COCTaBIICHHUE
YPaBHEHUI XUMUYECKUX PEAKIHH,
WLTIOCTPHUPYIONINX XUMHYECKHE
CBOIICTBA C Y4E€TOM MEXAHU3MOB
NPOTEKAHMSI JAHHBIX PEaKIUi 1
TEHETUYECKOH CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HBIX KIACCOB.

3. PacueTHsle 3aaun 110
YPaBHEHUSIM pEaKHid C y4acTHEM
OpPraHUYECKUX BEILECTB.
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43. | OKO01 Wnentnduxanus Uccnenosars [IpakTHKO-OpHEHTHUPOBaHHBIE
OK 02 OpTraHUYCCKHUX BEIICCTB, | KAYSCTBEHHBIC PEAKITHT 3a/IaHMSI TI0 COCTABJICHHIO
OK 04 WX 3HAUCHUE U OpTraHUIECKUX XUMHYECKHUX PEaKIUi C y4acTHEM
NpUMEHEHUE B OBITOBON | CO€IMHEHUH OTACNBHBIX | OPraHMYECKUX BEILECTB, B T.4.
Y TIPON3BOJCTBEHHOM KJIaCCOB HCIONb3YyEeMBIX JUIS UX
JESITEIbHOCTH YEI0BEKa UACHTUPHUKALNY B OBITY U
IPOMBIIIIEHHOCTH.
5 Pazpen 5. XapakTepu3oBarhb
Kunernueckue n BJIMSIHUE Pa3JINYHBIX
TEPMOAMHAMHUYECKHUE (akTOpOB Ha paBHOBECHUE
3aKOHOMEPHOCTH 1 CKOPOCTh XUMHYECKUX
MPOTEKAHUS peaxumit
XHMHYECKUX peakiui
5 OK 01 CKOpOCTh XUMHYECKUX | XapaKTepu30BaTh IIpakTHKO-OPUEHTUPOBAHHBIE
OK 02 peakunii. XuMU4yecKoe BJIUSIHUE KOHUEHTPALUU TEOPETUUYECKHUE 3aIaHUS HA aHAIIU3
paBHOBECHE pearupyonmx BemecTs U | (pakropos, BIUSIOIUX HA H3MEHEHHUE
TEMIIEpaTypbl Ha CKOPOCTH XMMHUYECKOH PEaKIHH.
CKOPOCTb XMMHUYECKUX [IpakTHKO-OpHEeHTHPOBAaHHbBIE
PeaKIui. 3aJaHMs Ha IPUMEHEHHUE MPUHIINIIA
XapakTepu30Barh Jle- Illarenpe AJid HAXOXKICHUS
BIIUSIHUE N3MEHEHUS HaNpaBJiIeHNs CMEIIECHUSI PaBHOBECUS
KOHIIEHTpAllUY BEIIECTB, | XUMUYECKON peakliy U aHaJIn3
peaxuy cpensl U (hakTOpOB, BIMAIOLUINX HA CMEIICHUE
TeMIepaTypsl Ha XUMHUYECKOTO PaBHOBECHUS
CMEIIEHNE XUMUYECKOTO
paBHOBECHsI
6 Paznen 6. PactBopsl Hccnenosars HCTUHHBIE
PacTBOPHI C 33JaHHBIMH
XapaKTepUCTUKAMHU
6.1. | OKO0l IlonsTne o pacTBopax Pa3nuyare ucTuHHBIE IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 pacTBOpbI pacyeTHbIE 3aJJaHUsI HA TUCIIEPCHBIE
CHCTEMBI, HCTIOJIb3yeMbIe B OBITOBOI
Y TIPOM3BOJICTBEHHOH NIESITEIbHOCTH
YeJI0BeKa
6.2. | OKO01 Hccnenosanue cBoiictB | MccnenoBars Gu3MKo- 3aaun Ha MPUTOTOBJIEHHUE
OK 04 pacTBOpOB XUMHUYECKHE CBOMCTBA pacTBOpOB.
HCTHHHBIX PaCTBOPOB
2 IIpodeccnonanbHo
OpPHEHTHPOBAHHOE
coiep:kaHmne
(conepxkanue
MPHUKJIATHOTO MOXYJISA)
7 OK 01 Paznmen 7. Xumus B OnenuBars nociencteust | Keiic (¢ yuerom Oymymeit
OK 02 OBITY H OBITOBOH U npodeccroHaIbHOM AEATEILHOCTH)
OK 04 MIPOU3BOJICTBEHHOM MPOU3BOJICTBEHHOMN Bo3MoxHBIE TEMEBI KEHCOB:
OK 07 JIeSITEIbHOCTH YelloBeKa | JaesiTenbHOCTH YenoBeka ¢ | 1. Iloreruienne knumara u

THO3UIIMH DKOJOTHYECKOH
0€e30I1aCHOCTH

BBICBOOOXKICHHE TA30BBIX THAPATOB
CO JTHA OKeaHa.

2. Byaymiue marepuaisl i aBua-,
MaIllMHa- | TPHOOPOCTPOCHUSI.

3. HoBble marepuansl AJis
COJTHEUHBIX Oarapeil.

4. JIekapcTBa Ha OCHOBE
PacTUTEIHHBIX MPENapaToB
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