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1. OBLIASA XAPAKTEPUCTUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo TUCHUILIMHBI B CTPYKTYPe OCHOBHOI nMpogdeccuoHAJIbLHO 00pa3oBaTe/bHOM
NMpOrpaMMblI

Juctumuimaa  «XuMHS»  SIBISIETCS  YacThi0  00s3aTebHOW  MPEAMETHON  00JacTw
«EcTecTBeHHO-HaYYHbIC JUCIUIUIMHBD)Y M HM3ydaeTcs B 0OIIeoOpa3oBaTEbHOM IHKIE y4eOHOTO
IUTaHA OCHOBHOW TIPO(ECCHOHATBHOW 00pa30BaTEeNbHOM TPOrpaMMbl. JIMCIUIUIMHA HWMEeT
MEXIIPEIMETHBIC CBSI3U C MEKAMCHUIUIMHAPHBIMUA KypcaMd H TPOPECCHOHATBHBIMH MOYJISIMH
po¢eCCHOHATBLHOTO IUKIIA.

OO1eoOpa3oBaTenibHas AUCHUIIMHA «XHUMMS» HM3ydaeTcss Ha 0a30BOM YpOBHE B
00111€00pa30BaTEIbHOM IUKJIE YY4EeOHOTO IUIaHa OCHOBHOW MPOQECcCHOHANBHON 00pa3oBaTebHOM
nporpammel 1o cneunanbHocTy 40.02.02 IIpaBooxpaHuTenbHas AESITEILHOCTD.

1.2. He.]]l/l U IVIAaHUPYEMBbI€ PE3yJbTaThbl OCBOCHUSA TUCHUIIIIMHBI

Heau u 3212494 JUCHUILIMHDI

dopMHUpOBaHHE TIPEACTABICHUS O XWMHUYECKOW COCTaBJISIONICH E€CTeCTBEHHO-HAYYHOM
KapTUHBI MUpPa KaK OCHOBBI NPHHSATHUS PEIICHUH B XH3HCHHBIX U TPOM3BOJCTBCHHBIX CHUTYaIUsX,
OTBETCTBEHHOT'O TIOBEJICHHS B IPUPOJHON Cpelie.

3agaum AMCUMIIINHBI:

—  chopMUpPOBaTh IMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTCKAHUSA XHMHYCCKUX ITPOILIECCOB MU
SABIIGHUH B OKpYXKawIled cpene, I[EIOCTHOH HAy4yHOW KapTHHBI MHUpPA, B3aUMOCBS3U U
B3aMMO33aBUCHMOCTH €CTECTBEHHBIX HAYK;

—  Ppa3BUTh YMEHHUS COCTaBJIATH (POPMYJIBl HEOPTAHUYECKUX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XHMHUECKHUX peaklUud, OOBSICHATH WX CMBICI, HHTEPIPETUPOBATH PE3YyIbTAThI
XUMHNYCCKUX BKCHepI/IMeHTOB,

— cdopMUpOBaTh HABBIKU MPOBEACHUS MPOCTEHIINX XUMHUYECKUX SKCIIEPHUMEHTAIbHBIX
MCCIIEIOBAaHUM C COOJIOACHHEM MpaBUil OE30MaCHOTO OOpalleHHs C BEIIeCTBAMU M J1a0OpaTOPHBIM
000pyI0BaHUEM;

—  pa3BUTh yMEHHUsS HCIONB30BaTh MHPOPMAIIMIO XMMHUYECKOTO XapakTepa M3 Pa3IMuHbIX
HMCTOYHHUKOB;

— chopmupoBaTh yMEHHsS TMPOTHO3UPOBATH IIOCJIEACTBHUS CBOEH JCSITEIBHOCTH U
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB,;

—  chopmupoBaTh MOHMMAaHUE 3HAYMMOCTH JTIOCTHHKCHUN XUMHUYECKON HAYKH U TEXHOJOTUI
JUTSL pa3BUTHS COIIMAIILHOM M TTPOU3BOJICTBEHHOU cdep.



1.3. InanupyemMble pe3yJbTaThl 0CBOCHHS 00111€00Pa30BaATEIbHON AU CHUIIMHBI «XUMHS

Ko u nHaumenoBanue ¢gopmMupyemMbix
KOMIIeTeHIU

HJIaHpreM])Ie pe3yJabTaTbl 0CBOCHUA TUCHHUIIMHBI

O0wmme

JAucuuniauHapHbie

OK

JIP

OK 01. Beibupats
CIOCOOBI pelIeHus
3a1a4
npo¢eCCHOHATBHOM
JeATEILHOCTH
NPUMEHUTEIIBHO K
Pa3IMYHBIM
KOHTEKCTaM

JIP 10. 3abotsmuiics o
3aIUTE OKPY’KaoLen
cpenbl, COOCTBEHHOU U
4yXoil 0€30MacHOCTH, B
TOM uucie nudpoBoi

B yacTn TPYAOBOI0 BOCIIMTAHUS:

- TOTOBHOCTb K TPYOdY, OCO3HaHHE IIEHHOCTH
MacTepCTBa, TPYI0Jr00HE;
- T'OTOBHOCTb K aKTHUBHOU ACATCIBbHOCTHU

TEXHOJIOTUYECKONM M COLIMAJIbHOW HaIpaBJIE€HHOCTH,
CIIOCOOHOCTD MHULUUPOBATb, IUTAHUPOBATH "
CaMOCTOSITENIBHO BBIMOJIHATh TAKYIO AESITEIbHOCTD;

- WHTEpeC K pa3uIHbIM cdepaM IpodecCHOHATEHON
JIeSITeIbHOCTH,

OBJaagenune YHHMBepPCAJIbHbIMHU
NO3HABATEJIbHBIMH JA€liCTBHAMHU:

a) 0a30BbIe JIOTHYECKHE IeliCTBUA.
- CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTyaJIU3UPOBATH
npo0JIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

yueOHbIMHM

- YCTaHABIMBATh CYIIECCTBCHHBIH MNpPU3HAK WA
OCHOBAaHUS Il CpPaBHCHHS, KiIacCHGHUKAIMH U
000011IeHHS;

- ompemeNATh MM JCATENbHOCTH,  3a/laBaTh

mapaMeTphl U KPUTEPUH HX TOCTIKCHUS,
- BBIABISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B
paccMaTpUBacMbIX SBJICHUSX;

- BHOCHUTH KOPPEKTHBEI B JEATCIBHOCTh, OLICHHBATH
COOTBETCTBUE PE3YJIbTATOB MLCIIAM, OICHUBATH PHUCKH
MOCHEACTBHI JEITCIFHOCTH;

- pa3BUBAThb KPECATHUBHOC MBLINUICHUC TIPpU PCIICHUN
YKU3HEHHBIX TPOOIeM

0) 0a30BbIE HCCJIEN0OBATEIbLCKIE AeHCTBUS:

- BJIaJIeTh CUCTEMON XMMHYECKMX 3HAaHMI, KOTOpas BKJIIOYAET:
OCHOBOIOJIATAIONINE TOHATHS (XUMHUYECKUNH DJIEMEHT, aToM,
SJIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OpOUTAIIH
aTOMOB, HOH, MoJIeKyJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCJICHHS, XHUMHYEeCcKas
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIepOIHBII
ckeneT, (YHKIMOHANBHAs TPYIIA, pagdKkal, H30Mepus,
HW30MEpBI, TOMOJIOTHUECKUH psIl, TOMOIIOTH, YTIIEBOIOPOIBI,
KHCJIOPOA- W a30TCOACPKAINE COCNUHCHHS, OWOJOTHYECKU
aKTHUBHBIC BemlecTBa (YTJICBOIBI, JXHUPBI, OCIKH), MOHOMED,
MOJIMeED, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYIISIPHEIC
COEeIMHEHUS, KPUCTANIMYeCKas pEeUIeTKa, TUIbI XUMHYECKHX
peakuunit (OKUCIUTETHHO-BOCCTAHOBUTENBHEIE, 9K30-H
SHIOTEPMHUYECKHE, PEaKIM HOHHOTO oOMEeHa), pacTBoOp,
IEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOUTHIECKAS
JIUCCOLIMAINSA,  OKHCIUTENb, BOCCTAHOBUTENIb,  CKOPOCTh
XUMHYECKOH pEaKIH, XUMHYECKOE pPaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHUS OPTaHMIECKUX BEIIECCTB
A.M. bytnepoBa, Teopus 3JIEKTPOIUTHYECKON AMCCOLMALINH,
nepuognueckuil 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHI SI3BIK XHUMUH,
(haKTOJIOTHYECKHE CBEICHHUS O CBOWCTBAX, COCTABE, IOTyYCHHUH
1 0€30MacCHOM HMCIOJL30BAaHUN BAKHEUITUX HEOPTaHUYECKUX U
OpTraHMYECKHUX BEIIECTB B OBITY M MPAKTHYECKOUN NEATEIHHOCTH
YEeJIOBEKA,

- YMeTh BBISBJIATH XapaKTEpHbIE TPHU3HAKH W B3aUMOCBS3H
W3YYCHHBIX TOHSATUH, TMPUMEHSATH COOTBETCTBYIOIIME TMOHSITHUS




- BJIAJCTh HABBIKAMH Y4eOHO-HCCIEIOBATENbCKOH H
NPOCKTHON JEATENFHOCTH, HABBIKAMH Da3peIleHUs
mpobiem;

- BBUBIATH IPHYUHHO-CICICTBCHHBIE CBS3U H
aKTyaJn3MpoBaTh 3aJady, BBIABUTATh THIOTE3y e
peLIeHus], HaXOAUTh apryMEHTHl ISl J0Ka3aTelnbCTBa
CBOMX YTBEp)KICHUI1, 3a1aBaTh MapaMeTpPhl U KPUTEPHU

peleHus;
- QaHAJIM3MPOBATH MOJTyYCHHBIE B XO/€ PEILICHU 3a1auu
pe3ynbTathl, KPUTAYCCKH OIICHUBATH ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh MU3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMETb MNEPEHOCHTh 3HAHMS B IO3HABATEIbHYIO WU
MIPAaKTHYECKYIO 00IaCTH )KU3HEIESITEIbHOCTH;
- YMETb HMHTETPUPOBATh 3HAHUA U3
TIPEAMETHBIX 00IacTei;

- BBIIBUTaTh HOBBIE WJEHU, NPEIaraTh OPUTHHAIIBHBIC
NIOAXO/Ibl U PEILCHUS;

- CIIOCOOHOCTH X MCIOJIb30BAHMUS B IO3HABATENHLHOM 1
COLIMAJIbHOU IIPAKTUKE

Ppa3HbIX

IOPH ONHCAaHWHM CTPOEHHS W CBOWCTB HEOPraHMYECKHX U
OPraHMYECKHX BEHIECTB M HX MPEBpAlllEHUH; BBIABIATH
B3aMMOCBSA3b  XUMHMYECKHMX 3HAaHMA C  TIOHATHAMH U
MPEJCTAaBICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETH UCIOJIb30BaTh HANMEHOBAHUS XUMUYECKUX COECAHHEHUN
MEXIYHapOJHOTO COI03a TEOPETUYECKOI M MPUKIATHON XUMUU
W TpPUBUAJbHBIC HA3BaHMs BAXKHEHIIMX BEIIECTB (ITHJIEH,
alleTWIeH, DIUIepuH, (eHon, QopManbaerua, yKcycHas
KHUCJIOTa, TIMIMH, YTrapHbIi ra3, yIJIeKUCHbIl ra3, aMMHUak,
raieHas W3BeCTb, HeTralleHas W3BeCTb, NHThEBas coja U
JIpYTUX),  COCTaBJATh  (OPMYJbl ~ HEOPTaHWYECKUX U
OPraHMYECKHUX BEIIECTB, YPABHEHHMA XUMHYECKMX pPEaKLUH,
OOBACHSITH UX CMBICI; IOATBEPXKIATh XapaKTCPHbIE XUMUIECKHUC
CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMH U
3aIUCSIMH ypaBHEHNN XUMHUYECKUX PEaKIuil;

- YMeTb  YCTaHaBIMBATh  IPHHAMIECIKHOCTD  H3YYEHHBIX
HEOPTaHMYECKUX W OPraHWYECKHX BEIIECTB K ONPEECIICHHBIM
KJIaccaM U IpyIIaM COeIUHEHUH, XapaKTepH30BaTh UX COCTAaB U
Ba)KHEHINIME CBOWMCTBA; ONpPEAEIATh BUAbI XMMHYECKHUX CBs3eHd
(KoBaNieHTHasi, MOHHAs, METAJJIMYECKas, BOJOPOJHAs), THIIbI
KPHCTAJUIMYECKUX  PELIeTOK  BEIIECTB;  KIACCU(PUIMPOBATH
XMMUYECKHEe PeaKIiH;

- chopMHpOBaTh NPEICTABICHUS: O XUMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUHU
SIBJICHUH TpUpPOJBI, B (OPMUPOBAHMN MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAJIbHOW T'PaMOTHOCTH, HEOOXOANMOM
JUIl  pelleHUs NpPakTUYEeCKUX 3a4ad W HKOJOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO M IPHUPOJHON
cpene;

- yMeThb NPOBOJUTH pacyeThl 110 XUMHUUYECKHM QopMmyiaM Hu
YpaBHEHMSIM  XHUMHMYECKHX pPEAaKUUi C  HCIOJIh30BaHHUEM
¢U3NUeCKNX  BEJMYMH, XapakTepU3YIONMX  BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, o0beMa (HOpMaJbHBIE
YCIOBHSA) Ta30B, KOJMYECTBA  BEIIECTBA,  HCIOJIH30BATH
CUCTEMHBIE XMMUYECKHE 3HAaHUS A MNPUHATHA PEIIEeHUH B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsAX, CB3aHHBIX C BELIECTBAMU
U UX NIPUMEHEHUEM




OK 02. Ucnonp30BaTh
COBPEMEHHBIE
Cpe/ICTBa MOMUCKa,
aHanMu3a u
UHTEPIPETALIH
uHbopManuu U
UH(POPMALHOHHBIC
TEXHOJIOTHH JIJIsI
BBITIOJTHECHHS 3a]1a4
npoQeCCUOHATBHOM
JeATEILHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 IO3HAHUA:

- c(OpPMHPOBAHHOCTh MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHON INPAKTHUKH, OCHOBAaHHOTO Ha
JUanore KyJabTyp, CHOCOOCTBYIOIIEIO OCO3HAHHIO
CBOET0 MecTa B HOJUKYJIbTYPHOM MUPE;

- COBEPIUCHCTBOBAHME S3BIKOBOM M YHMTATEIbCKOU
KyJIBTYpbl Kak CpEICTBAa B3aMMOAEHCTBUS MEXIY
JIIO/IBMH Y TTO3HAaHUS MUPa;

- OCO3HaHWE LEHHOCTH Hay4YHOH JEeSATENbHOCTH,
TOTOBHOCTb OCYHICCTBIIATDH IMMPOCKTHYIO )41
HCCIIEIOBATEIbCKYIO JCATENIBHOCTh MHINBHAYAIbHO U
B TpYyIIIE;

OBanagenne YHHMBepPCAJIbHbIMHU yuyeOHbIMH
M03HABaTeJbHbIMH A€ CTBUAMU:

B) pa0orta ¢ undopmanmeii:

- BIAJCTh HABBIKAMH IIOJydeHUS HMH(POPMALMH U3
HUCTOYHMKOB  Pa3HBIX  THIIOB,  CaMOCTOSTEIbHO
OCYLIECTBIISITh IOKCK, aHAJIHM3, CUCTEMATH3alMI0 U
UHTEpPIIpETalui0 WH(OOpMALUK Ppa3lIuYHBIX BHIOB H
(dhopM mpencTaBicHHS;

- CO3[1aBaTh TEKCTHI B Pa3IMYHBIX (hopMarax ¢ y4eToM
Ha3Ha4eHUs HMH(QOPMAIMM W LENeBOH ayAnTopuw,
BBIOMpas ONTHUMalbHYI0 (HOpPMY TIPEICTABICHHUS W
BU3yaITH3AIIH;

- OLICHWBATh  JIOCTOBEPHOCTh,  JIETUTUMHOCTD
nHpopmManmy, ee COOTBETCTBHE IIPaBOBBIM M
MOpPaJIbHO-ATUYECKHM HOpMaM;

- WCHONB30BaTh CPEACTBA HMH(POPMAIMOHHBIX U
KOMMYHUKAITUOHHBIX TEXHOJIOTUI B pEeUHICHUN
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpTaHM3aIMOHHBIX 3a7]a4 C COOII0ICHHEM TpeOOBaHUI
OPTOHOMMKH, TCXHHUKH 6G3OH3CHOCTI/I, TUTHUCHBI,
pecypcocOepexeHrsi, MPaBOBBIX W ATHYECKUX HOPM,
HOPM MH(OPMAITMOHHOM 6€3011acHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI
nHpopmanny, HHGOPMALMOHHONW 0€3011aCHOCTH
JIMYHOCTH;

- YMeTh IUIAHHPOBATH W BHITIONHATH XUMHUYECKHH SKCTIEPUMEHT
(IpeBpamIeHns OpPraHWYECKHX BEUICCTB IIPH  HArpeBaHUH,
MOJIyYCHHE STWJICHA W W3yYEHHE €r0 CBOMCTB, Ka4eCTBEHHEIC
peaknmuu Ha aJbIeTHABI, KpaxMal, YKCYCHYIO KHCIOTY;
IeHaTypanus OelKOB TIpH HAarpeBaHUH, IBETHBIE PEAaKIUH
OCITKOB; MPOBOIUTH PEAKIIMM HOHHOTO OOMEHA, OMpPEICNATh
Cpelly BOJHBIX PaCTBOPOB, KAUCCTBEHHBIC PEAKIIMU HA CYyJb(art-,
KapOOHAT- W XJIOPUJ-aHUOHBI, Ha KAaTHOH aMMOHHS; peEIIaTh
JKCIIEpUMEHTaJbHble 3afaud 1o TeMaM "Metamnsl" u
"Hemetamiel") B COOTBETCTBMM € TpaBWJIaMH TEXHUKHU
6e3omacHoCTH Ipu 00paIleHHH C BEIIECTBaMH U J1aO0paTOPHBIM
000pyIOBaHWEM; WPEACTABIATH PE3YNbTATHl  XUMUYECKOTO
SKCIEpUMEHTa B ()OpME 3alMCH YPaBHEHHH COOTBETCTBYIOIIHX
peakmmii W QOpMyIMpOBaTH BEIBOIABI HAa OCHOBE OTHX
pEe3yIbTATOB;

- yMeThb  AaHANM3UPOBATh  XUMHYECKYI0  HH(MOpPMAIHIO,
MONy4aeMyl0 W3 PAa3HBIX HCTOYHUKOB (CPEACTB MacCOBOU
uHpopmManuu, cetb UHTEpHET U Apyrue);

- BIIaJIeTh OCHOBHBIMHU METOJaMH HayYHOTO MO3HAHUS BEUIECTB U
XUMUYECKHX SIBIICHUI (HAaOII0ICHIE, U3MEPEHHE, YKCIICPHUMEHT,
MOJIETUPOBaHUE);

- yMETh MPOBOAWTH PACUCTHl 10 XHUMHUYCCKUM (opMyiaam u
YpaBHEHHWSIM  XHUMHYECKHX pPEaKIWid C  HCIOJIb30BaHUEM
(U3NYECKUX  BEIMYMH, XapaKTePU3YIOIIMX  BEMIeCTBA C
KOJIMYECTBEHHOH CTOPOHBI: MacChl, o0beMa (HOpPMaJbHEIC
yCIIOBHSI) Ta30B, KOJNMYECTBA  BEIIECTBA;  HCIOJIH30BATH
CHUCTEMHBIC XHMHYECKHE 3HAHUS I TPUHATHA PEIICHUH B
KOHKDPETHBIX )KH3HCHHBIX CHUTYAIIHSX, CBA3aHHBIX C BEIICCTBAMU
Y UX MIPUMEHEHUEM




OK 04. D¢ppexruBHO
B3aUMOJIENCTBOBATh U
pabotaTh B
KOJUICKTHBE M KOMaH/Ie

- TOTOBHOCTh K CAaMOPa3BUTHUIO, CAMOCTOSITEIIbBHOCTH U
CaMOOIIPEIEIECHHUIO;

-OBJaJICHAC HAaBBIKAMH Y4eOHO-HCCIICIOBATEIBCKOM,
MIPOEKTHOM M COLMAJIBHOM 1€ATENbHOCTH;

OBanagenne YHHMBepCAJbHBIMHU
KOMMYHHUKATHUBHBIMU J1efiCTBUAMM:

a) COBMECTHAsI IeATeIbHOCTD!

- T[OHMMAaThb W  HCIOJNb30BaTh  MPEUMYIIECTBA
KOMaHTHOW ¥ WHIAMBHIYATBHON paboOTHI;

- T[pPUHUMATh LEIHM COBMECTHOM JI€ATENbHOCTH,
OpraHU30BBIBATh M KOOPAMHHUPOBATH JCUCTBHS MO €€
JOCTUXEHHIO: COCTAaBJIATh I1aH JIeHCTBUH,
pacupenensaTb pojud C YyYeTOM MHEHUH YYaCTHUKOB
00CyX/1aTh pe3yIbTaThl COBMECTHOH paboTEHI;

- KOOPJIMHUPOBATh W BBINIOIHATH PaOOTy B YCIIOBHSIX
pealsHOTO, BUPTYallbHOTO W KOMOHWHHPOBaHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBJISATH  TMO3UTHBHOE  CTpPaTErmuecKkoe
MOBEJCHUE B PA3UYHBIX CUTYyalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaXKeHHE, ObITh HHUIIUATHBHBIM
OBiajgeHne YyHUBEPCAIbHBIMH  PeryJjasiTUBHbIMH
JNefiCTBUSIMH:

0) npuHsATHE CeOs M APYTUX JIIOeii:

- IPUHUMATh MOTUBBI U ApTYMEHTBI JPYTHX JIOAEH MpU
aHaJIN3€ PE3YJIbTATOB EATEIbHOCTH;

- NPU3HABaTh CBOE IPABO M MPaBO JIPYIHX JIOJIEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MU C TIO3UIHH
JIPYTOTo Yel0BEeKa;

- YMETh IUIAaHMPOBATH U BBINOIHATh XUMUYECKHH 3KCIEPHMEHT
(mpeBpamieHUsI OpPraHWYECKHX BEIIECTB IPH  HAarpeBaHMH,
MOTyYCHHUE STHICHA W HM3YYEHHE €ro CBOICTB, KaueCTBEHHBIC
peaknuy Ha ambJeTHABL, KpaxMmall, YKCYCHYI0 KHCIOTY;
JeHaTypanus OEJIKOB MpH HArPEBAHUM, IBETHBIC PEAKINUU
0EJIKOB; IMPOBOAMTH pPEAKIMM HOHHOTO OOMEHa, ONpeaeNsATH
cpeay BOAHBIX pacTBOPOB, KaUECTBEHHbIE PEaKLH Ha Cynb(at-,
KapOOHaT- W XJIOPHUA-aHHOHBI, HA KAaTHOH aMMOHWUs; pellaTh
JKCHEpUMEHTalbHble 3aJaud o TemMaMm "Metamiel" u
"Hemetamiel") B COOTBETCTBMM € TpaBWJIaMH TEXHUKHU
6e3omacHoCTH Ipu 0OpalleHUH ¢ BEIIECTBAMH U J1aOOpaTOPHBIM
000pyIOBaHUEM; MPEACTABIATH PE3YJIbTATHl  XUMHUYECKOTO
SKCTIEPUMEHTa B (DOpME 3alMCH YypaBHEHHH COOTBETCTBYIOIINX
peakuuii ¥ (GOpPMYyITHpPOBaTH BBIBOJABI Ha OCHOBE OSTHX
Pe3yNIbTaToB

OK 07.
CopeiicTBOBaThH
COXPaHCHHIO

OKpY KaroIIeH cpe/ibl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
U3MEHCHHU KJINMATa,
MPUHIUITBI
OepexITMBOTO

B 00.1acTH 3K0/10r14€CKOr0 BOCIIMTAHHUS:

- c(OpMHPOBAHHOCTh HKOJOTHYECKOW KYJIBTYPHI,
NOHUMaHWE  BIMAHUS  COLMAIbHO-3KOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHME MNPUPOJHOW U COLUANBHOM
cpensl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKHX Mpobiiem;

- IUIAaHUPOBAHUE U OCYILIECTBICHHE [JCHCTBUI B
OKpy)KaloIllel CcpeJe Ha OCHOBE 3HAHUA Lenel
YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- copMUPOBATH MPEACTABICHUS: 0 XMMUYECKOMN COCTaBISAIOIIEH
eCTGCTBeHHOHaquOﬁ KapTHUHBI MUpa, POJIM XUMHUU B IMO3HAHUU
SIBIICHHWA TPHUPOIBI, B (POPMHUPOBAHUU MBINIICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIMOHAILHOW TPAaMOTHOCTH, HEOOXOIUMOU
JUIsl  pelleHdsT OPaKTUYEeCKUX 3aJad M JKOJIOTMYECKH
000CHOBAaHHOTO OTHOWICHHUS K CBOEMY 3J0POBBIO U MPHUPOTHON
cpene;

- YMeTh COOJIOJATh TPaBWIIA SKOJOTHYECKH IIEIecO00pa3HOro
MOBEICHUA B OBITY ¥ TPYIOBOH JESITEIBHOCTH B IEIAX




HPOU3BOJICTBA,
3¢ exTHBHO
JIEUCTBOBATH B
Ype3BbIUANHBIX
CHUTYaIIAX

AKTUBHOE HENpUATHE ACUCTBUM, NPUHOCSILUX Bpex
OKpYXarollen cpene;

- yMeHHe MPOTHO3MPOBATh  HEOIArONPHUATHEIC
9KOJIOTHYECKHE  TIOCIEACTBHSA  IPEANPHHUMACMBIX
JIEUCTBUI, IPENOTBPALLATD UX;

- paclIdpeHHe OMbITa JEATENBHOCTH 3IKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJIAJICHUC HABBIKAMH YUCOHO-HUCCIICI0BATCIILCKOM,
MIPOEKTHOM U COIUANILHOM JIeATeNbHOCTH;

COXpaHEHMsI CBOEr0 3[0pOBbS M OKpY’KaloUedl NpUpoaHON
CpeIsl; YYMUTHIBATH OMACHOCTh BO3ICHCTBHS HA  IKHUBBIC
OpTaHW3MBI ~ OIPENENEHHBIX  BEIIECTB, ITOHWMAasi  CMBICI
[I0Ka3areJs MPeAeIbHON JOMyCTUMONW KOHLEHTPALUU




2. CTPYKTYPA U COJEPKXAHHUE OBIIIEOBPASOBATEJI])HOﬁ JUCIHUTIJINHBbI
«XHUMUSA»

2.1. O0beM QM CHUIIMHBI K BHAbI YUeOHOI padoThl

Buj yueOHOii padoThI O0ObeM B yacax
O0BbeM 00pa3oBaTeIbHOI IPOrpaMMBbI (Bcero) 32
Oo0s3aTenbHas ayIMTOpHas yueOHasi Harpy3ka (Bcero) 30

B TOM YHCJIC:

JICKITUOHHBIX 3aHATHH -

MPaKTUYECKUX 3aHATHH 28
KOHCYJIbTalluU 2
CamocTosiTesibHasi padoTa o0y4yarouierocs (Bcero)

IIpomeskyTouHasi aTTecTalys (3a4eT ¢ OLEHKO) 2

2.2. TemaTn4yecKuil IJIaH y4eOHOM M CHUILTHHBI « XUMUSD)

O6beM mporpaMMbl
b S 5 = =)
Tema 5 é o E ) E’

£ | EZ| © 5
2E | E° :
= = &

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

Tema 1.1. 2 2

CtpoeHue aToMOB.

Tema 1.2. 2 2

Ilepuonuueckuii 3akoH u llepuoanueckas

cucremMa  XUMHYecKux  snemenroB .M.

Meneneesa.

Tema 1.3. Crpoenue BemectBa. MHoroobpasue 2 2

BEUIECTB.

Tema 1.4. Xumnueckue peaknuu. CKOpocTb 2 2

peakuui, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX

(bakTopoB.

Pa3nes 2. Heopranmueckasi XuMust

Tema 2.1. MeTajutbl 1 HEMETAILITBI. 2 2

KontpoabHnasi padora Ne 1 2 2

Pa3znen 3. Teopernueckne OCHOBBI

OpPraHu4ecKoi XuMUM

Tema 3.1. Ilpeamer opraHu4yeckod XUMHH. 2 2

Teopust cTpoeHUsT OpPraHUYECKUX COEIUHEHHM

A.M. Byrneposa.

Pasznea 4. Yriesoaopoanbl

Tema 4.1. IlpenenbHble yIrJIEBOAOPOIBI — 4 4

AJIKaHBbL.

Tema 4.2. HenpenenbHble  YINIEBOAOPOJBL: 2 2

QJIKEHBl, AJIKAJWEHBl, ATKUHBL. ApOMaTHYECKHE




YIJIEBOAOPOBI.

Paznen 5. Kucaoponocoaep:xammue
OpraHnYecKue coeInHeHus

Tema 5.1. Ciuptel. deno. 2 2
Tema 5.2. Anpaeruabl. KapOoOHOBBIE KHCIIOTEHI. 2 2
CnoxHbie 3QuUpbl. YTIEBOIBI.

Paznen 6. A3orocoaep:kamiye OpraHu4yecKue

coeJUHEeHH

Tema 6.1. AMuHbI. AMUHOKUCTIOTHI. benku. 2 2
KontpoabHnas padora Ne 2 2 2
KoncynbTanusi mo y4yeO0HOHl JUCHUILINHE 2

«XuMusD

[IpomexyTouHas aTTecTANMSA MO TUCHHUILINHE 2

Bcero 32 28
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2.3. Conep:xkanue TUCHUNIMHBI « XHMHS»

HaumenoBanue Conep:xanue yueOHOro Marepuasia dopMupyemble
pa3/1esioB U TeM KOMIEeTEeHINH
1 2 3

Pa3znen 1. OcHOBBI CTPOEHUSA BelllecTBa

Tema 1.1. CoBpeMeHHast MOJIeh CTpOeHUST aToMa. CUMBOJIMYECKAN S3BIK XUMUHU. XUMHUECKUH AJIEMEHT. DIeKTPOHHAs KOH(DUTYparus OK 01

Ctpoenue atomos | aToMa. Krmaccupuxanus XMMIYECKHX dI€MEHTOB (s-, P-, d-omemenTs). BanenTtnble anekTpoHsl. BanenTHoCTs. DnekTpoHHAS

XHMHYECKHX MPUPOAA XUMHUUECKOU CBSI3H. DNEKTPOOTPULIATEIBHOCTh. BUIBI XUMHUECKON CBSI3M (KOBaJEeHTHAs, HOHHAS, METAJUIMYECKasl,

3JIeMEeHTOB M | BOZAOPOIHAs) U CIIOCOOBI ee 00pa3oBaHUsI.

npupoaa

XUMHUYeCKO

CBSI3H

Tema 1.2. [Tepuonuueckast cucrema xumudeckux snemeHToB .M. MenneneeBa. ®usmueckuit cmpica [lepuoamdeckoro 3akona J[.U. OK 01

Ieproanueckuii MenpeneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XHMHYECKHX JIIEMEHTOB, 0Opa3yeMbIX HMH MPOCTBIX U CIOXKHBIX OK 02

3aK0H M Ta0Juma | BEIIECTB B COOTBETCTBUM C IOJIOKEHUEM XUMHYECKOro 3jieMeHTa B llepuoguueckoil cucreme. MHUpOBO33peHUYECKOE U JIP 10

JI.A. Menneneepa | Hayunoe s3Hauenue Ilepuomuueckoro saxkona J[M. Menneneesa. Ilpornoser J[.M. MenneneeBa. OTKpHITHE HOBBIX
XUMHYECKUX IIEMEHTOB.
Pemenne mpaKkTUKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 33JaHWA HA  XapakKTepU3aldil0 XUMHUYECKHX JJIEMEHTOB
«Mertamuaeckue / HeMETaJUIMYEeCKUE CBOMCTBA, AJIEKTPOOTPUIATEIPHOCTh XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBHU C HX
AJIEKTPOHHBIM CTPOEHUEM U TIOJIOKEHUEM B MIEPHOAMUECKON cCUCTeMe XuMHuUdeckuX neMmenTos /.M. MenneneeBa»

Paznen 2. Xumuueckne peakuuu

Tema 2.1. Twunsl | Knaccudukanys u TUIBI XUMHYECKUX PEAKLUH C ydacTHEM HEOpraHuueckux BemecTB. CoCTaBlIeHHE YpaBHEHHH peakuuil OK 01

XHMHUYECKHX
peaxkuuii

COEIMHEeHHS, PA3IIOKEHUS, 3aMeIeH s, 0OMEHa, B T.4. peaKIUi TOPEHHUs, OKUCIICHUS-BOCCTAHOBIICHUSI.

YpaBHeHUs OKHUCICHHSI-BOcCTaHOBIeHUs. CteneHb okuciaeHus. OKUCIUTENb W BoccTaHoBHUTeNb. (CocCTaBlieHHE U
YpaBHHBaHHWE  OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX  PEaKiUii  METOJAOM  JJIEKTPOHHOTO OamaHca. OKHCIUTENbHO-
BOCCTaHOBUTEJBHBIC PEAKIIUU B IPUPOJIE, TPOU3BOICTBEHHBIX MPOIECCaX U )KU3HEACSATEIBbHOCTU OPraHU3MOB.
KonmdectBennsie oTHOMmICHHS B XUMHUH. OCHOBHBIC KOJMYECTBEHHBIE 3aKOHBI B XHMHUHW M PACUYEThl 110 YPaBHEHHSIM
XUMUYIECKUX peakiuii. MoJb KaKk eIMHUIIA KOJMYeCTBA BelecTBa. MolsipHas Macca. 3aKOHBI COXPAHSHHS MACChl M DHEPTHH.
3akon Aporanpo. MonsipHblii 00beM razoB. OTHOCHTENbHas IUIOTHOCTh T'a30B. PacyeTbl MO ypaBHEHUSM XHMHYECKUX
PEeaKIIiii ¢ NCITOIH30BAHNUEM MacChl, 00heMa (HOpMaTbHBIC YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTRA.
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Tema 2.2. | Teopus anmeKkTpoIUTHYECKON quccoruanyn. oHbI. DIeKTpOIUTHI, HEdNeKTPoIuThl. Peaknnn nonHoro oomena. CoctaBieHne OK 01
DJIeKTPOJMTHYEC | PEAKIUK HMOHHOTO OOMEHAa IMyTEM COCTAaBJIECHHS MX MONHBIX M COKPANICHHBIX MOHHBIX yPaBHEHMH. KHCIOTHO-OCHOBHEIE OK 04
Kasi AMccommanus | PEAKIMK. 3a/IaHus HA COCTABJICHUE MOHHBIX PEAKIIUM
H HOHHBIH 00MeH 77,600 aropHEIe sansTHS
JlabopaTopHnas paboTa «THITBI XUMHYECKHUX PEAKITHI.
HccnenoBanre TUIOB (IO COCTaBy M KOJIMYECTBY HCXOAHBIX M 00Pa3yIOMIMXCS BEHIECTB) M MPU3HAKOB XUMHUYECKUX PEaKIHi.
[TpoBenenne peakuuii FOHHOrO 0OMEHA, OTIpeieNieHIE CPEbl BOAHBIX PACTBOPOB. 3aJjaHusl Ha COCTABJICHNE HOHHBIX peaKIui
Kourtpoasnas CrpoeHue BelecTBa 1 XMMHUYECKUE PEaKIUU
padora 1
Paznen 3. CTpoeHue M CBOIiCTBAa HEOPraHUYECKHUX BellleCTB
Tema 3.1. | [Ipeamer Heopranuueckoii xumun. Knaccudukamnus Heopranndeckux BemiecTB. [IpocThie U cioxHbIe BemiecTBa. OCHOBHBIC OK 01
Kaacendukanus, | KIaCChl CJIOXKHBIX BEIIECTB (OKCHJIbI, THAPOKCH/IBI, KMCIOTBI, COIM). B3aMMOCBA3b HEOPraHUYECKHUX BELIECTB. ATPETaTHBIE OK 02
HOMEHKJIaTypa u | COCTOsHHs BemectBa. Kpucrammdeckue u amopdHble BerlecTBa. THIBI KPHCTAUIMYCCKUX —PCIICTOK  (aTOMHas,
cTpoeHne MOJIEKYJISIpHAasl, HOHHAsI, MeTaJTMUecKast). 3aBUCHMOCTh (PM3MUYECKHUX CBOICTB BEIIECTBA OT THIIA KPUCTAJUIMIECKOW PELIETKH.
HeOPraHHIecKHX 3aBHCUMOCTh XUMHUYECKOW aKTUBHOCTH BEIIECTB OT BHJa XUMHUECKOW CBS3M M THIIA KPUCTAIMYECKON pemeTku. [IpuyurHbl
BelllecTB MHOT000pa3us BEIIEeCTB
Homenknarypa HeopraHW4ecKMX BELICCTB: HA3BaHHE BELIECTBA MCXOJS W3 MX XUMHUYECKOW (DOPMYJBI MM COCTaBJICHHUE
XHUMUYECKOH (hOpMYIBI HCXO/s U3 Ha3BaHUs BemlecTBa 1o MexayHapoaHoii (MIOIMAK) nnu TpuBranbHO HOMEHKIATYpe.
Pemenne mpakTHUeCKUX 3aJaHUH MO KJIACCH(DHUKAINH, HOMEHKIATYpe U XUMHUYECKHM (HOpMyliaM HEOPTaHHYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB (YTrapHBIN Ta3, YIJIEKHCIBIA ra3, aMMHUaK, TaiieHas W3BEeCTh, HeraimieHas W3BeCTh, MUThEeBas Colla U
JPYTUX): HA3bIBATh M COCTABISATH (DOPMYJIIbI XUMHUUECKHX BEUIECTB, ONPEACIATH IPHUHAIIEKHOCTD K KIIACCy.
Hcrounnkn xumudeckoir nHGopmalu (CpeacTB MaccoBoii nHpopMarun, cets MaTepHeT n apyrue). [lonck uapopmarmm mo
Ha3BaHUSM, UJIEHTH(HUKATOPAM, CTPYKTYPHBIM (hopMyIiamMm
Tema 3.2. | Meramibl. O0uue Gpunveckre 1 XUMUIECKHE CBOMCTBAa MeTaylIoB. CIOoCOOBI NoJTydeHHs. 3HAYCHUE METAJIJIOB U HEMETAJLIOB OK 01
Du3nKo- B IMPHUPOJIC M KHU3HEJEITEIBHOCTH 4YelIOBEKa M OpPraHu3MOB. Koppo3usi MeTayuioB: BWBI KOPPO3HMH, CIIOCOOBI 3aIIUTHI OK 02
XHMHYeCKHe METAJIJIOB OT KOPPO3HUH.
CBOIiCTBA Hemerannsl. O0mue gusnyeckre 1 XUMHUYECKHE CBOWCTBA HEMETAJUIOB. TUNHYHbIE cBoiicTBa HeMeTauoB [V— VII rpymm.
HeOPTraHHIecKHX Knaccudukanms 1 HOMEHKIIaTypa COeIMHEHMH HeMeTaIuToB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B TIPUPO/IE. }
BelecTs XUMHUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, T'MIAPOKCHIOB, KHCIIOT, COJEH W Ap.).

3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BELIECTB, BOAOPOAHBIX COETMHEHUN, BBICIINX OKCHIOB M TMIPOKCHJIOB.
CocTaBneHue ypaBHEHHH XHMHUYECKHX PEaKIUil C y4aCTHEM MPOCTHIX M CIOKHBIX HEOPraHWYECKUX BEIIECTB: METAJIIOB H
HEMETAJJIOB; OKCHJIOB METaJNIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIOT, OCHOBaHWUU H
aM(OTepHBIX THAPOKCHIOB; HEOPraHWYECKUX COJIEH, XapaKTEePU3YIOIINX UX CBOHCTBA.

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHWii Ha CBOMCTBA, COCTaB, IONy4YeHHE W O€30mMacHoe
WCTIOJIb30BaHKE BAXKHEHIITNX HEOPTaHUIECKUX BEIIECTB B OBITY U MPAKTHUECKON JIESATEILHOCTH YEIOBEKa.
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Tema 3.3. | J/IabopaTopHbIe 3aHATHSA OK 01
Hnentudukauus | JlaGoparopras padota «MaeHTHUKALMS HEOPTAHUIECKUX BEIIECTBY. OK 02
HeOpraHu4ieckux | PemieHne 3KCHEPUMEHTANBHBIX 3a7ad IO XHUMHUYECKUM CBOWCTBAM METANIOB M HEMETAUIOB, IO pACHO3HABAHUIO U OK 04
BellecTB MOJIyYEHHUIO COeINHEHUI METaJIIOB U HEMETAJLIOB.
WnenTndukanus HEOPraHW4YEeCKUX BELIECTB C HCIOJIB30BaHHEM HX (U3UKO-XMMHYECKHUX CBOMCTB, XapaKTEPHBIX
KayecTBEHHBIX peakiyid. KauecTBeHHBIE peaknu Ha cynb(daT-, KapOOHAT- ¥ XJIOPUI-AHUOHBI, HA KATHOH aMMOHHUSI
KonTtpoabnas CBoiicTBa HEOpraHUUYECKUX BELIECTB
pa6orta 2
Paznen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX BelleCTB
Tema 4.1. | IlosiBneHue U pa3BUTUE OPraHUYECKOM XUMHUHU Kak Hayku. [Ipenmer opraHnyeckoi xumuu. MecTo U 3HaUYeHUE OpraHu4eCKOu OK 01
K,]]acc])[(l)]}[]caunﬂ, XUMHHU B CUCTEME €CTCCTBCHHBIX HAYK. JIP 10
cTpoenne u | XMMHUYeCKOe CTPOCHHE KaK MOPSIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJeHTHOCTH. OCHOBHBIE IOJIOKCHHS
HOMEHK/IATypa TEOpUH XUMHUYECKOTO CTPOEHHMA OpraHumdeckux coenuHeHuit A.M. bytiepoBa. VYriepoaHblii ckeleT OpraHu4ecKoi
OpraHuYecKnx MOJIEKYJBI. 3aBUCUMOCTh CBOVI\/IICTB BELIECTB OT XUMHUECKOT0 CTPOEHUS MOJIEeKyJ. M3oMepust 1 H30MepHl. 5
BelecTs [lonsitne o dpynxkunonanpHoi rpynne. Pagukan. IlpuHnmns! knaccudukanuy opraHuuecKux coeanHeHnd. MexxayHapoaHas

HOMEHKJIATypa W TIPHHIMIB HOMEHKJIATYphl OpPraHMYecKux coequHeHuil. [loHsTHe 00 a30Tconmep)kaliux COSTMHEHHSX,
OMOJIOTUYECKH aKTHBHBIX BellecTBaxX (YriieBoaax, KHpax, Oemkax H Jp.), BLICOKOMOJEKYISIPHBIX COEIWHEHUSX (MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO)

HomeHknatypa OpraHMYecKMX COCIMHEHHH OTAENBHBIX KIaccoB (HACBHIIICHHBIC, HEHACHINICHHBIE M apOMaTHYecKHe
YriieBoaopo/Jabl, CIIMPTHI, (I)GHOJH)I, aJIbACTHUIbI, KETOHBI, Kap6OHOBLIe KHCJIOTHI " I[p) CocraBiieHH€e MOIHBIX U COKpalICHHBIX
CTPYKTYPHBIX (OPMYJl OPraHUYECKUX BEIIECTB OTCJBHBIX KJIACCOB, MCIIOJIb3YS WX HA3BaHUS 10 CHUCTEMATUYCCKOW U
TPUBHAJIBHONW HOMEHKJIAType (3TWIIEH, alleTHJICH, MIUIepuH, (eHomn, GopManbIeru], yKeycHas KUCIIOTa, TIUIUH). PacueTs
npocreiied GopMysbl OpraHudecKoi MOJICKYJIbl, HCXOJIsl U3 SIIEMEHTHOro cocTasa (B %).
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Tema
CaoiicTBa
OpraHuYecKux
coeMHeHuil

4.2.

DOUNKO-XUMHUECKAE CBOMCTBA OPraHUYEeCKMX COCIUHCHHMH OTAEIbHBIX KIacCOB (OCOOEHHOCTH KIACCH(PHUKAIMK |
HOMEHKJIATyphl BHYTPH KJlacca; TOMOJOTHYECKUN psim U obmas (opmyna; m3oMepus; (PU3MUecCKue CBOMCTBA; XUMHUYECKIE
CBOMCTBA; CIIOCOOBI MOTYYCHU ):

— TpeJeNbHBIC YIIICBOAOPOABI (aJIKaHBI W IMKIIOAIKAHKI). |'OpeHrue MeTaHa KaKk OJUH M3 OCHOBHBIX HUCTOYHHUKOB TeIlia B
MIPOMBINIIIEHHOCTH U ObITy. CBOWCTBA IPUPOIHBIX YTIEBOIOPOIOB, HAXOXKICHHE B IIPUPOJIC U TPUMEHEHNE AJIKAHOB;

— HenpezenbHbIe (AJKCHBI, aJKUHBI U AJKAJUCHBI) U apOMATUYCCKUE YIIICBONOPOAbl. ['opeHHe aleTuieHa KaKk MCTOYHHUK
BBICOKOTEMIIEPATYPHOIO MJIAMEHU ISl CBAPKU U PE3KHA METAILIOB

— KHCJIOPOICOAEpKAIIe COCTUHCHUS (CIUPTHI U (PEHOJBI, KapOOHOBBIC KHUCIOTHI M d(HUPHI, albICTHAB U KETOHBI, KUPHI,
yraneBonbl). [IpakThueckoe TpUMEHEHWE OTHJICHIJIMKONS, TiumepuHa, ¢enona. llpumenenme Qopmansaeruna,
areTabAeTH/Ia, YKCYCHON KUCIOTHL. MBlIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOOIIUE CBOMCTBA MbLIa

— a30Tco/epIKaIye COeTuHeHNs (aMUHBI 1 aMUHOKHUCIIOTHI, Oellkn). BrIcCOKOMONEKyIsIpHBIE COeTUHEHNS (CHHTETUIECKHIE U
OmMoIOTHUeCKU-aKTHBHBIE). MOHOMEp, MTOIMMEp, CTPYKTYpHOE 3BeHO. [lommMepusanust STiiieHa Kak OCHOBHOE HaIlpaBlieHUE
€ro MCIIOJIb30BaHUS.

I'eneTnueckas cBsA3b MEXAY KJIacCaMU OPTaHUYECKUX COEAUHEHUN

CBoiicTBa OpraHMYECKHUX COCIWHEHHA OTIENBHBIX KJIacCOB (TpHBHANbHAS W MEXKIYHAPOIHAs HOMEHKIATYpa, XUMUYECKHE
CBOHCTBA, CIIOCOOBI TIOTyYEHHsI): TpeiesibHbIe (ATKaHbl U IUKIIOANKAHbI), HENpeIeNbHbIe (ANKEeHBI, aIKWHBI U alKaJueHbI) 1
apoMaTHUYECKUE YTJIEBOJOPOMABI, CIIUPTHI M (DEHOJNIbI, KapOOHOBBIE KHUCIIOTHI W S(UPbHI, aIbIACTUABI M KCTOHBI, aMHHBI H
AMUHOKHUCJIOTHI, BBICOKOMOJIEKYJIIPHBIE COSAUHEHUS. 3aJaHUsI HA COCTABIICHUE YPAaBHEHUM XUMUYECKHUX PEAKLUI C yHaCTHEM
OpraHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTABA U CTPOCHHUS

CocraBneHue CXeM peakiuil (B TOM 4YKCiIe MO MPEIOKEHHBIM IIEMOYKaM IIPEeBPaIEHU), XapaKTePU3YIONUX XUMHUYCCKIE
CBOMCTBa OPraHUYECKUX COEAMHEHUH OTAEIHHBIX KIACCOB, CIIOCOOBI MX MONMYYECHUS M HAa3BaHHE OPraHWYEeCKUX COEIMHEHHI
10 TPUBHAJIBHON WIJIM MEXIYHAPOJIHON CUCTEMAaTUUYECKOM HOMEHKIIATYPE.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHMIl HAa CBOWCTBA OPraHUYECKMX COEJAUHEHUN OTIEIbHBIX
KJIaCCOB

JlaGopaTopHasi padora

JlaGopatophas padora «lIpeBparieHust OpraHi4ecKUX BEIIECTB IPH HarpeBaHUM».
[lony4yeHnue sTUIEHA M U3yYeHHE ero cBOMCTB. MoaennpoBaHue MOJIEKYJI U XUMHUYECKHX MpEeBpallleHUH Ha IpuMepe 3TaHa,
9TUJIEHA, alleTUJIEHa U Jp.

OK 01
OK 02
OK 04
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Tema 4.3. buooprannueckue coemuHenus. llpumeHeHne u OmMOIOTHYecKas poyib yriieBomoB. OKHCIEHHWE YTIIEBOAOB — HCTOYHHK OK 01
Hpentudukanusa | DHEPIMU JKUBBIX Opranu3mMoB. OO0nacTM NpHMEHEHHS aMHMHOKHMCIOT. IIpeBpamenuss O€NKOB MUK B OpPraHU3Me. OK 02
OpPraHHYecKuX buonornueckue Qynkuuu OenkoB. buomornyeckue QyHKIUU KupoB. Poib opraHMYecKOW XMMHU B PEHICHUH MHPOOIeM OK 04
BellecTB, ux | MUIIEBOH 6e30MacHOCTH TP 10
3HAYEHHE u | Porb opranndeckoil XMMUHM B pemIeHHH MPOOIIeM dHEPTeTUIeCKON 0€30IacHOCTH, B PA3BUTHH MEIWIINHBI, CO3JJAHIHA HOBBIX
npuMeHeHue B | MaTepUaJIOB, HOBBIX HMCTOYHUKOB 3HEPTUU (JbTCPHATHBHBIC HCTOYHUKH dHeprum). OMacHOCTh BO3JCHCTBUS Ha JKUBBIC
OBITOBOII | | OPTaHM3MBl OpPraHMYECKUX BEIIECTB OTACIBHBIX KIAcCOB (YIJIEBOAOPOIBI, CHUPTHI, (EHONBI, XJIOPOPraHUYCCKHUE
NPOM3BOJACTBEHHO | IIPOU3BOJIHBIE, ATIBAETHIBI U JIP.), CMBICII ITOKA3aTeNIs NPEAEIbHO JONYCTUMOH KOHIIEHTPALMK
i  gesareabHocTH | JIabopaTopHble 3aHATHSA
ejoBeKa JlaboparopHas pabora: «neHTudukamnms OpraHMYeCKUX COCTUHCHHI OT/ICIBHBIX KIacCOB)

Wnentuduxamnms opraHnYecKuX COSAMHCHUHN OTACIBHBIX KJIacCOB (Ha MPUMEpE albJCTHIOB, KpaxMaja, YKCYCHONW KHCIIOTEHI,

0ENKOB W T.II.) C UCTIOJIH30BAHUEM MX (PU3NKO-XUMHIECKHX CBOHCTB W XapaKTePHBIX KA4eCTBEHHBIX peakiwid. JleHaTypamus

Oenka npu HarpeBaHuM. lIBeTHBIC peakiuu OenKoB. BO3HUKHOBEHHE aHATUTHYCCKOTO CUTHAJIA ¢ TOYKU 3PSHUSI XMMUYESCKUX

MPOLIECCOB TMPH MPOTEKAHUM KaueCTBEHHOW pPEaKIMH, MO3BOJISIOIIEH HICHTU(QUIIMPOBATh MPEIOKCHHBIC OpPraHUYECKUE

BEIECTBA
Pazpean 5. Kunernueckue ¥ TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX peakumii
Tema 5.1. | CkopocTh peakiluu, €€ 3aBUCUMOCTh OT PA3JIUYHBIX (PAaKTOPOB: TMPUPOJBI PEArHPYIONIMX BEIISCTB, KOHIICHTPALIUU OK 01
CkopocTth pearupyronmx BeIIecTB, TEMICPATyPhl U TUIOIIAIN PEAKIIMOHHON MOBEpXHOCTH. TertoBbie 3(h(HEeKThl XUMHUUSCKUX PEAKIIUH. OK 02
XUMHYECKHX DK30- ¥ SHAOTEPMUYECKUE, PEAKITHH.
peaknmii. OOpaTuMOCTh peakiuii. XUMHUYEeCKOe PaBHOBECHE W €r0 CMEIICHUE TOJ JeHCTBUEM pa3indHbIX (PaKTOpOB (KOHIICHTpAIIHS
XHMHUecKoe pCareHTOB WJIM MPOJYKTOB PEakIUM, JaBJICHHE, TeMIepaTypa) s CO3/aHusA ONTHMAJIbHBIX YCJIOBHUH IMPOTEKAHUS
paBHOBecHe. xumudeckux npoueccos. [Ipunnun Jle Ilarense
MonsiTue o Pemenne NPaKTHKO-0PHEHTHPOBAHHBIX 3a/laHuil Ha aHanu3 (aKkTOPOB, BIUSIONIMX Ha H3MEHEHHE CKOPOCTH XUMHYECKOM
pacTBopax peaknuy, B T.4. C IO3WIWH 3KOJIOTMYECKH MeJIeCO00pa3HOro IMOBEJCHHS B OBITY W TPYIOBOH JAEATENLHOCTH B IENAX

COXPaHEHUS CBOETO 3[0POBbS U OKPYXkKAIOLIEH IPUPOIHOM CPEBL.

Pemenne nmpakTHKO-OpMEHTHPOBAHHBIX 3aJaHUil Ha NMpuMeHeHue npuHuuna Jle-lllarense 11 HaxoKOEHHA HaAIPABIICHUS
CMEIIEHNS] pABHOBECHS XMMUYECKOH peaklni U aHainu3 (JakTOpOB, BIUSIOIINX HA CMEIICHHE XUMHUYECKOTO PABHOBECHS.
PactBopenue kak ¢u3uko-xumMuueckuii mporecc. PactBopbl. CrocoObl TPUTOTOBJIECHHUS PacTBOPOB. PacTBOPHMOCTS.
MaccoBas 107 paCTBOPEHHOr 0 BemecTBa. CMBICT IMOKa3aTess NPEAEIbHO JOMYCTUMON KOHIIEHTPAIMH U €r0 HCII0JIb30BaHUE
B OLICHKE 2KOJIOTMYeCKON 0€30I1aCHOCTH.

IIpaBuna 3Ko0j0rvYecKky 1€71€co00pa3HOro IMOBEIEHUS B OBITY U TPYAOBON JEITEIBHOCTH B LENAX COXPAaHEHUS CBOEIO
3JI0pOBBS M OKPYXKarollel IpUPOJHON Cpeibl; OTTACHOCTh BO3/AECHCTBHUS HA dKUBBIE OPIaHU3MBI OIIPEECIICHHBIX BEIIECTB.
Pemienne npakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 33/1aHUI HA PAcTBOPHI, HCHONB3YEMbIe B OBITOBOW M MPOU3BOACTBEHHOM
JESITEIIbHOCTH 4€JI0BEKA
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Pa3nen 6. Xumus B 6I>ITy u HpOl/I3BOZ[CTBeHHOﬁ JCATCJABbHOCTH Y€JI0BCKA

Tema 6.1. Xummusa | Hoselilmye nOCTIKEHHS XMMHYECKOH HayKd M XUMHMYECKOM TexXHOJOruu. Ponb xuMum B oOecneueHHH 3KOJIOTHYECKOH,
B OBITY W | DHEPreTHYECKOH U MUILEBOW O€30MacHOCTH, pa3BUTHH MeAWIHHEL. [IpaBrna moucka u aHanu3a XMMUYECKOW HHPOPMALIUH U3
NPOU3BOJACTBEHHO | PAa3IUYHBIX HCTOYHUKOB (HaydHas U y4eOHO-Hay4dHas JUTepaTypa, CpeAcTBa MaccoBoi MH(opMamuu, cetb HTepHET)

i nesteabHocTH | [lonck m aHanu3 KeHCOB O NMPUMEHEHWM XMMUYECKHX BEIIECTB M TEXHOJOIMH ¢ ydeToM Oynymied npodeccruoHaabHOR
YyeJI0BeKa JesITeNbHOCTH 10 TeMaM. 3amuTa: [IpeacraBienue pe3ynbTaToB pelieHus KeHcoB B (popMe MUHU-IOKIIA1a ¢ IPe3eHTalueH

OK 01
OK 02
OK 04
OK 07
JIP 10

[MpoMesxyToyHast aTTecTalysi O TUCHHUILIMHE (3a46T ¢ OIeHKOH)
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3. VYCJOBHUA PEAJIM3AIIMA TPOTPAMMBI  OBIIEOBPA3OBATEJIBHOM
JANCHUITTINHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

KaOuner «Xumun», OCHaIleHHbII 000pyI0BaHHEM: MeOEIIb, T0CKa, MEJ, HArJISIHbIC TOCOOUS
(KOMIUIEKTHI Y4€OHBIX TaOJMI], TJIAKATOB), TEXHUYCCKUMHU CPEIACTBAMH OOYYCHHS: KOMITBIOTEp C
YCTPOMCTBAMM  BOCIIPOM3BENCHMS  3BYKa, IIPUHTEP, MYJIBTHUMEIHUA-TIIPOEKTOP €  DKPAHOM,
BUPTYyaJIbHBIE TA00PATOPHH.

3.2. UndopmanmnonHoe odecrieyeHne peaau3amum nNporpaMmmbl

Jlis peanmuzanuy nporpaMMbl OMOIMOTeYHBINH (OHT 00pa30BaTEIILHON OpraHU3aIluu JT0JDKEH
UMETh T[ICYaTHBIC W/WIM D3JEKTPOHHBIC 0Opa3oBaTelbHbIC W HHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIC ISl WCIOJIb30BaHUSA B 00pa30BaTEeIbHOM IIPOLIECCE, HE CTaplle MATH JIeT C
MOMEHTA U3/IaHUs.

PexomeHayemble MedyaTHbIE M3/aHUS M0 peaTn3aluu 00meo0pa3oBaTeNbHON AUCIUTUINHBI
«XuMHus»

OcHnognvie neyammuovie u30anusl

1. I'abpuensn, O. C. Xumus: 10-i knacc: 6a3oBbiil ypoBenb: yuebuuk / O. C. I'abpuenss, U.
I'. Octpoymos, C. A. CnaakoB. — 5-e u3n., crep. — Mocksa: IIpocsemenue, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8.

2. Tabpuensa, O. C. Xumus: 11-i knacc: 6a30Bbiid ypoBeHb: yueOuuk / O. C. 'abpuensu, U.
I'. Octpoymos, C. A. CrankoB. — 5-e u3a., crep. — Mocksa: Ilpocsemenue, 2023. — 127 ¢c. —
ISBN 978-5-09-103623-7.

JononnumenvHule ucmoyHuKu

1. Xumua. 10 xiacc. Yriyonénusiii yposenb: yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocsemenue, 2022. —
446, [2] c.: un.

2. Xwumus. 11 kmace. YriyOnéunslii ypoBenb: yueOHHk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. JIynun; nmox pen. B.B. Jlyauna. — M.: Ilpocsemenne, 2022. — 478, [2] c.: ui.

3. Xwumwus. Yrayonensusiii ypoBeHb. 10—11 kmaccel: paGouas mporpamma K jauHuun YMK
B.B. Jlynuna: y4e0HO-METOANYECKOE nocobue / B.B. Epemumn,
A.A. lpo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

4. Meroauueckoe mocobue k yuebnuky B. B. Epemuna, H. E. Ky3bsMmenko,
B.U. Tepenuna, A. A. [lpo3aosa u ap. «Xumus. YriayOneHHslid yposenby». 10 knacc / B. B. Epemun,
AA. Hpo3nos, n.B. Epemuna, B. . MaxonuHa,
O. IO. Cumonoga, 2.10. Kepumos. — M.: Jlpoda, 2018. — 339 c.: u.

5. Meronnueckoe mocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A. JIpo3noBa
u Jp. «Xumus. YrayosnenHslid ypoBenb». 11 kiacc / B. B. Epemun, A.A. /Ipo3nos, 1.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumor. — M.: lpoda, 2018. — 423 c.: n.

6. TI'ycema, E. B. Xumus ms CIIO: yuebHo-meronuueckoe nocobue / E. B. I'ycea, M. P.
3uranmmaa, . Y. Kynukosa. — Kazaas: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Tekct:  osnexkrponusld  //  Jlamb:  asnekTpoHHO-OMOnmoreyHas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (nmara oOpamenus: 14.10.2022). — Pexum pgoctyna: ais
aBTOPH3. MTOJIb30BATENEH.

7. UYepnukosa, H. FO. Xumus B 1ocTynHoM u3nokeHuu: yuedHoe nocodue pis crno / H. 1O.
YepHukoBa. — 2-e usn., crep. — Canxt-IletrepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Texkct: onekTpoHHbIM // JlaHb: »neKTpoHHO-OMOMMoOTeyHass cucrema. — URL:
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https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum goctyna: s
aBTOPU3. MOJIb30BATEIICH.

8. Ilesnunpina, JI. B. Xumus: yue6noe nocodue / JI. B. llleBuuupina, A. M. AnapueB. —
Hosocubupck: HI'TVY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TekcT: anexTpoHHbIl // JIaHb:
NIEKTpOHHO-OMOMMoTeunass  cucrema. —  URL:  https://e.lanbook.com/book/118505  (mara
obpamenus: 14.10.2022). — Pexum goctyna: AJiss aBTOPHU3. MOJIb30BaTEICH.

9. bmunos, JI. H. Xumus: yuebnuk mis CIIO / JI. H. bnunos, U. JI. Ilepduiosa, T. B.
CokomoBa. — 2-¢ usn., crep. — Cankr-IletepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — Texkct: »nekTpoHHBIH // JlaHb: 31eKTpoHHO-OMOMMoTeunass cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexum pgoctyna: mis
aBTOPU3. II0JI30BATEIICH.

10. T'a6puensia, O. C., JlvicoBa, I'. I'. Xumus: kHura 11 mpenojaBaress: yde0.-MeTo.
mocobune. — M. Akamemus, 2012. - 332 c.

11. YepnukoBa H. 0., MemepskoBa E. B. Pemaem 3amaun mo XuUMu#M CaMOCTOSITEIIBHO:
yuebHoe ocooue / H. FO. Uepaukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. — 328
c.

12. PesnukoB B. A. COOpHHK ympakHEHHH W 3a/1a4 MO OPTaHUYECKON XMMHUU: ydeOHOe
nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kanyctuna A. A., Xanpuenko U. I'., JIubanos B. B. O0Omas u HeopraHndeckass XUMHUs.
[Tpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B. JIubanos — Caunkr-IletepOypr: Jlans, 2020.
— 152 c.

14. Tabpuensn O.C. Xumusi: yueb. mis crya. npod. yued. 3asenenuit / O.C. I'abpuensH,
N.I". OctpoymoB. — M., 2016.- 256 c.

15. T'abpuensan O.C. Xumus ans npodeccuil U crenuanbHOCTEH TEXHUYECKOro MPOQHIIA:
YUeOHUK IS CTYA. yupexaeHui cpena. npod. oopazosanus / O.C. 'abpuensH, U.I'. OctpoymoB. —
4-¢ u3x., crep. — M. : M3natenbckuii neHTp «Akagemus», 2017. — 272 c.

Humepnem-pecypcol

1. hvsh.ru — XKypuan «Xumus B mkosey.

2. https://postnauka.ru/themes/chemistry — sneknum mo xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. Hay4Ho-monynspHbIii  MPOEKT «DJIEMEHTHl OoJblIoi Hayku» ((u3uKa, XUMUS,

MaTeMaTHKa, acTPOHOMHS, HAyKM O >KU3HHU, Hayku o 3emiie). HOBOCTM HaykH, KHUTH, HAy4HO-
MOMMYJIAPHBIC CTAaTbH, JICKIUU, DHIIUKJIOIICINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

o. Caiit HayuHo-nionyssgpHoro xypHaina «llorenuuam». XKypnan uzgaérea ¢ 2005 r., ¢
2011 r. — paznmen «Xumus».

6. http://gotourl.ru/4785 (http://www.hij.ru/)

7. CaiiT HayyHO-TIOIYJISIPHOTO JKypHaJia « XUMHUA U >ku3Hby». XKypHan usnaércs ¢ 1965 r.
8. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
9. OTKpbITasg AJEKTpOHHas OMOIMOTEeKa XUMHUYeckoro noprana «Chemnet», comepxuT

ydaeOHble ¥ MH(POPMAIIMOHHBIE MaTepUalbl IS IIKOJbHUKOB M y4HTeled. B Hell MOXXHO HaWTH
yu4eOHUKHU O OO0IIel M HeOPraHMUECKON XUMUH, OPTAaHHUECKON XUMUU, MyJTbTUMEANaMaTepHAIIbl, a
TaKXKe 3aJa4l XUMUYECKUX OJIMMIHUAJ] C PEUICHUSIMHU, 3aJa4d BCTYNUTEJIBHBIX SK3aMEHOB IS

abUTypUEHTOB.
10.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
11. Wndpopmanvonnsle Marepuainbl 00  oauMnuanax: MOCKOBCKOM — TOpOJICKOM,

Bceepoccuiickoii, MenaeneeBckoil, MexnyHapoaHou. IlpuBeneHbl 3agauM  TEOPETUYECKUX U
IKCIIEPUMEHTAILHBIX TYPOB, MOJPOOHBIE PelIeHus, CIIUCKHU U (poTorpaduu modeauTenei.

12. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

13. CucremMa JOHUCTAaHIIMOHHOTO OOy4YeHHS, HaIlpaBJIeHHas B TIEPBYIO oOuepelb Ha
MOATrOTOBKY K OJIMMITMA/IAM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoil. CalT coaepx uT
OI‘pOMHOG KOJIHUYCCTBO 3aJa4, CFpYHHI/IpOBaHHBIX KakK II0 TEMaM, TaK U I10 OJHUMIIHMAaJaM. HO BCEM
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

OCHOBHBIM pa3JiellaM XUMHHU NPHUBENEH TEOPETUUECKUN MaTepuall U pa300paHbl pEeIICHHs] THIIOBBIX
3aad.

14. http://gotourl.ru/4789 (http://www.nanometer.ru/)

15. [Topran mo HanotexHoyorusM. OCHOBHAs 11€Ib — Pa3BUTHE 00pa30BaHUs B 00JIaCTH
HAHOTEXHOJOTUH U MoATrOTOBKA K MHTCPHCT-OJIMMIINAZC 110 HAHOTCXHOJIOTHUAM.

16. http://gotourl.ru/4790 (http://webelements.com/)

17. Hanéxnast cripaBounasi nHbopManus 0 XUMHUECKUX IJIEMEHTaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

18. http://gotourl.ru/4792 (http://periodictable.ru/)

19. Pycckosi3bIuHBIN CAUT O CBOMCTBAX XUMHUUYECKUX IJIEMEHTOB.
20. http://gotourl.ru/7180 (https://www.lektorium.tv)
21. Hekommepuecknii calT OHIaitH-0Opa30BaHUs, COJEPKUT MHOTO HMHTEPECHBIX

00pa30oBaTEeNbHBIX KYypCOB M BHJCOJCKIMHA JUIA IIKOJBHUKOB, CTYJCHTOB W yuuTteneu. Ectb
HECKOJIbKO KYPCOB I10 XMMUHU.

22. http://gotourl.ru/4800 (https://www.cas.org/)

23. Caiitr Chemical Abstract Service — camblii aBTOPUTETHBI B MHPE XHUMHUU
UH(POPMALMOHHBI HHTEPHET-PECypC (CAMT IUIaTHBIN).

24. http://www.organic-chemistry.org/

25. ITopran mo opraHMYEeCKON XMMHUH HA aHTJIMICKOM SI3BIKE.
26. http://www.xumuk.ru
27. CaiiT 0 XUMHH: KIACCHYECKHe YYCOHUKH, CIPABOYHUKH, SHIUKIONCIUU, MOUCK

OpFaHI/I‘IeCKI/IX n HCOpFaHI/I‘IeCKI/IX peaKHHﬁ, COCTaABJICHHC ypaBHeHI/Iﬁ peaKHHﬁ.
28. http://orgchemlab.com/
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBHOM

T CHATIIAHBI

KOHTpOJ'IB N OLCHKA pPE3yJIbTaTOB 06y‘leHI/I5{ OCYHICCTBIIACTCA MPEIIoaaBaTeJIEM B IIPOLIECCE

IPOBEICHUS MPAKTUUYECKUX 3aHATUN U JIaOOPATOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHUS

00y4aromyMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00ydeHHS

OMpCACIIA0T, YTO 06y11a10mnecsi AOJDKHBI 3HATh, IMOHMMATh U ACMOHCTPUPOBATH IO 3aBCPHICHUU

HU3YUCHUA JUCHUIIIINHBI.

THNbI OLEHOYHbIX

OK/JIP | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus N
MeponpusTHi
OcHoBHOE co/lep:KaHue
Pazgen 1. OcHoBbI Popmyposars,
0a30Bble MOHATHS H
CTPOEHMS BellecTBa
3aKOHbI XUMHUH
OK 01 Crpoenue atoMoB|CocraBiate xumudeckue|l. Tecr «CtpoeHue aromos
XUMHUYECKHX DJIEMEHTOB|()OPMYINBI COCTUHEHUH B|XMMHUYECKUX 3JIEMEHTOB u
U IPUPOJa XUMHUYECKOMN |COOTBETCTBUU CO|MpUpPOAa XUMUYECKON CBAZH.
CBSI3U CTETIeHbIO okucieHusi|2. 3amaud  Ha  COCTaBIIEHUE
XUMHUYECKUX  3JIEMEHTOB,|XMMHUYECKUX bopmyn
WCXOJsl U3 BaJCHTHOCTH H|IBYXaTOMHBIX COeIMHEHUN
3JEKTPOOTPUIIATEILHOCTU |(OKCUIOB, CYJIb(PHUAOB, THUIAPHUIOB
U T.OL).
3. 3agaHus Ha UCHOJIb30BaHUE
XUMHUYECKON CUMBOIIUKH u
Ha3BaHUU COEMHEHUI o
HOMEHKJIAType MEXyHApOIHOTO
COr03a TEOPETUYECKOMN u
TIPUKIIaTHOM XUMHUH u
TPUBHAJIBHBIX ~ Ha3BaHUU A
COCTaBJICHUS XUMHYECKHUX
bopmyn JIBYXaTOMHBIX
COEIMHEHNH (okcuaoB,
cynp(uI0B, THAPUAOB U T.I.) U
JIPYTHX HEOPraHUYECKUX
COEIMHEHUH OTAENbHBIX KJIAaCCOB
OK 01 Ilepnonnueckuil 3akoH 1| XapakTepu30BaTh 1. Tecr «Merammyeckue /
OK 02 Tabauia JI..|xuMHudeckre 3JIEMEHTHI B|HEMETAINYECKHUE CBOIICTBA,
JC 10  |Menneneena COOTBETCTBUU C UX |3JIEKTPOOTPULIATEIHOCTD u
MOJIOKEHHUEM B|CPOJCTBO K ANEKTPOHY
MEPUOJNYECKON  CHCTEME | XMMHUUYECKUX 2JIEMEHTOB B
XUMHUYECKUX  3JIEMEHTOB|COOTBETCTBUE C UX AJIEKTPOHHBIM

.. Menneneea

CTPOCHHEM U TOJIOKEHUEM B
MIEPUOIUYECKON cucreme
XUMHYECKUX  aneMmeHTtoB .M.
MenneneeBa.

2. [Ilpaktuueckue 3aJaHusl Ha
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OK/JIP

Monyas/Paznen/Tema

PesyabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

YCTQHOBIICHUE  CBSI3U  MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKUX
JJIEMEHTOB U  NEPUOAUYECKUM
U3MEHEHUEM CBONCTB
XMMHYECKHUX DJIEMEHTOB H HUX
COCIMHEHUN B COOTBETCTBHM C
MIOJIOKEHUEM [Tepuonnueckoi
CUCTEME.

3. IlpakTuKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/1aHus Ha
XapaKkTepU3aLHIO XUMHYECKUX
aneMeHToB: «Meramnudyeckue /
HEMETAJUIMYECKUE CBOMCTBA,
ANEKTPOOTPULATENBHOCTD u
CpPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHMEM U TIOJIO)KEHHEM B
MEPUOIUYECKON cucreme
XUMHUYECKUX 3JIEMEHTOB
JI.1. MeHaeneeBay

Paznea 2. Xumnueckue
peakuun

XapakTepu30BaTh THIIBI
XHUMHYECKHX Peakuuid

KonTposbnas padora
«CTpoeHne BenecTsa u
XHMHYECKHe PeaKun

OK 01
OK 04

Tumsr
peaxkuuii

XUMHNYECKHUX

CocraBndTth peakuuu
COEJMHEHUS, pa3JIoKeHus,
oOMeHa,
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC
peakuuu

3aMeIIeHus, |—

1. 3agaun Ha  cocTaBlieHUE
YPaBHEHUU PEaKLU:
COCIIMHEHUS,
pasnoxxeHusi, 0OMeHa;
— OKHCJIUTEBHO-
BOCCTAHOBUTENBHBIX pEaKUUuid ¢
UCTIOJIb30BaHUEM MeToaa
3JIEKTPOHHOI0 OanaHca.

2. 3amauym Ha pacyeT MacChl
BEIIEeCTBA UM 00BEMaA

ra3oB M0 M3BECTHOMY KOJMYECTBY
BEIIEeCTBA, Macce WIH 00BEMY
OTHOTO W3  YYacTBYIOIIMX B
PEaKIuu BEIIECTB; PACUETHI
Maccel  (0OB€Ma,  KOJIMYECTBA
BEIIECTBA) MPOJIYKTOB PEaAKIIHH,
€ClIi OJIHO M3 BEIIEeCTB HUMEET
pUMecH

3aMECIICHHUS,

DIIEKTPOIUTHYECKAS
JUCCOIMAIMS U MOHHBIN
oOMeH

CocTaBiITh
XHUMHYECKHX
HOHHOTO
y4acTHUeM

YpaBHEHUS
peakuuu
oOmeHa c

1. 3agagua Ha COCTaBJIICHHE
MOJIEKYJIIPHBIX u HOHHBIX
peakuuii ¢ y4acTHEM KHCIIOT,
OCHOBaHHUI1 Hu coJiei,
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OK/JIP

Monyas/Paznen/Tema

PesyabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

HCOPraHNYCCKUX BCUICCTB

YCTaHOBJICHHE
KHCJIOTHOCTH CPEJIbI
2. JlaGoparopuast pabora «Twurbl
XUMHYECKHX PEaKInii»

HU3MCHCHUA

Paszgen 3. Crpoenne u
CBOMCTBA
HEOPraHuYecKHX
BellleCTB

HccaenoBarb cTpoeHue U
CBOMCTBA
HEOpPraHu4YecKHuX
BellleCTB

KonTpoabHnasi padora
«CBoiicTBa HEOPTAHHUYECKHX
BelleCTB)»

OK 01

Knaccudukanus,

HOMEHKJIaTypa u

CTPOCHUC
HCOPTaHNYCCKUX
BCIICCTB

Knaccudunuposars
HEOpraHUYECKUe
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect
Ha3BaHHeE
BELIECTB

«Homenknatypa wu
HEOPTraHNYeCKUX
UCXOIs u3 ux
XAMHAYECKOH  QopMynbl  win
COCTaBIICHUE XUMHUYECKON
bopMynBl HCXOIS W3 Ha3BaHUSA
BelleCTBA IO  MEXIYyHapOJHON
W TPUBHAIIBHON
HOMEHKJIAType».
2. 3amaud Ha pacyeT MacCOBOM
goimu  (Macchl)  XMMHYECKOTO
JJIEMEHTa (coenuHeHuUst) B
MOJIeKYyJe (CMECH).
3. Ilpaktuyeckue 3agaHusi IO
KJaccu(pUKallii, HOMEHKIAType U
XAMHYECKUM dbopmynam
HEOPraHMYEeCKuX BEIIIECTB
Pa3IMYHBIX KJIACCOB.
4. Ilpaxtnyeckue
OIpENICIICHUE XUMHYECKON
aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIAa XUMHUYECKOU
CBS3M W THUNA KPUCTATHYECKOMN
pemeTKH

3aJaHusg Ha

OK 01
OK 02

Du3nKO-XNMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiuBarth
3aBHCHMOCTD ¢buzuKo-
XHUMHYECKUX CBOMWCTB
HEOPraHUYECKUX BEIECTB
OT CTPOCHHS aTOMOB U
MOJIEKYJI, a TaKXe THUIla
KPUCTAJUTMYECKOU
peueTku

1. Tect «OcobeHHocTH
XUMHUYECKUX CBOWCTB OKCHJOB,
KHCJIOT, OCHOBaHHH, aM(pOTEepHBIX
THJIPOKCHUJIOB U COJIEM».

2. 3agaHusg Ha COCTaBJIICHHE
YPAaBHEHUN XMMMYECKUX pPEaKUUN
C y4acTHEM IPOCTBIX M CIOXKHBIX

HEOPraHUYECKUX BELIECTB:
OKCHJOB METAJIJIOB, HEMETAJIIIOB U
amM(OTepHBIX JJIEMEHTOB;
HEOPraHUYECKUX KHCJIIOT,
OCHOBaHUU u aM(pOTEPHBIX
THAPOKCHJIOB,  HEOPTraHWYECKUX
COJIEH, XapaKTEpPU3YIOLUUX HX
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OK/JIP

Monyas/Paznen/Tema

PesyabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

CBOICTBA U CIIOCOOBI OJYyUEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE  3a/aHUs Ha
CBOIiCTBa u MOJTy4yeHue
HEOpPraHUUYECKUX BEIIECTB

OK 01
OK 02
OK 04

Unentudukanms
HEOPTaHHYECKUX
BEIIECTB

Hccnenosarts
Ka4eCTBCHHBIC  PCaKIIHH
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. IIpakTuko-OpuEHTHPOBAHHbBIE
3aJJaHUs o COCTaBJICHUIO
XUMUYECKUX PEAKLUN C y4aCTHEM
HEOPraHMYeCKuX BEIIECTB,
UCIOJIb3YEMBIX ux
UJIEeHTU(DUKAITUH.
2.JIaboparopHnas

«Mnentudukanus
HEOpPraHUYECKUX BEIIECTB)

JUIA

pabora:

Pa3nea 4. Ctpoenue u
CBOliCTBa
OpPraHu4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBAa OPraHUYeCKHX
BelllecTB

KonTtpoJsbnas padora
«CTpoeHue U CBOMCTBA
OPraHHYeCcKHX BellecTB)

OK 01
JIP 10

Knaccudukanus,
CTpOCHHE u
HOMCHKJIaTypa
OpPraHUYECKUX BEIICCTB

Knaccugpunuposars
OpPraHMYeCcKUe BEIIeCTBA B
COOTBCTCTBUH C ux
CTPOEHHEM

1. 3apganus COCTaBJICHHE
Ha3BaHUU OpPTraHUYECKUX
COCIMHEHUH 110 TPUBUAIBHOW MU
MEKTYHapOAHOMN
CHUCTEMaTUYECKON HOMEHKJIATYype.
2. 3ajgaHus Ha COCTaBJICHUE
TTOJTHBIX u COKpAaIIeHHBIX
CTPYKTYPHBIX dbopmyn
OpraHUYECKUX BEIIIECTB
OT/JEIBHBIX KJIACCOB.

3. 3amauum Ha  ompejeleHue
pocTeimen (bopMmyIbI
OpraHUYECKOW MOJIEKYJIbI, UCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)

Ha

OK 01
OK 02
OK 04

CBolicTBa OpraHNYECKUX
COCIMHEHUN

VcranaBauBarth
3aBUCHUMOCTh ¢buznKo-
XHUMHYECKUX CBOMWCTB
OPraHUYeCKHUX BELIECTB OT
CTPOEHUS MOJIEKYJI

1. 3agagua Ha COCTaBJIICHHE
YPAaBHEHUN XMMHMUYECKUX pPEaKLUU
c y4acTheM OPraHUYECKUX
BEIIECTB HAa  OCHOBAaHHUM  UX
COCTaBa M CTPOCHHMUS.

2. 3agaHuss Ha  COCTaBJIEHHUE
YpaBHEHUN XUMHUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX ~ XUMHYECKHE
CBOICTBA C Y4YE€TOM MEXAaHU3MOB
MPOTEKAaHUs JAHHBIX pEaKUuil u
TE€HETUYECKOM CBSI3U
OPraHMYECKHX BEIIECTB pPa3HbIX
KJIaCCOB.
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Tunsl oeHOYHBIX

OK/JIP | Moayas/Pa3nen/Tema | Pe3yabTat 00yueHus N
MeponpusTHi
3. PacuetHple = 3amauum 10
YpaBHEHUSAM pEaKUUi ¢ ydyacTueM
OpraHMYECKUX BEIIECTB.
4, JlaGopaTopHas paborta
«[IpeBparienus OpraHUYECKUX
BEIIECTB IIPU HArPEBaHUM»
OK 01 Nnentudukanys Hccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHBIEC
OK 02 |opraHu4eckux BELIECTB,|KAUECTBEHHbIE  PEaKLUU |3aJaHUs 1o COCTABJICHUIO
OK 04 |ux 3HaA4YCHUE 1 |OpPraHUYECKHUX XUMHUYECKUX PEaKIUN C y4aCTHUEM
MIPUMCHEHHUE B OBITOBOW|COCTUHEHUI  OTACIBHBIX [OPTaHUYECKUX BEIIECTB, B T.4.
U TPOU3BOJCTBEHHON |KJIACCOB UCIIOJIb3YEMBIX TUIS ux
JIESITEIIbBHOCTH YEJIOBEKa uacHTHGUKAIMK B OBITY H
MPOMBIIIJICHHOCTH.
2.JIaboparopHnast pabora:
«UnenTudukanus OpraHUYECKUX
COEJIMHEHUH OTAENIbHBIX KJIACCOB)
Paznmeu 5. XapakTepu3oBaThb
Kuneruueckne u BJIMSIHHE PA3JINYHbIX
TepMOJANHAMHYECKHE (daxTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHUYECKUX peaKIuii
XHMHUYECKHX peakuuid
OK 01 CkopocTh XMMHUYECKHX | XapaKTepu30BaTh [IpakTHKO-OPUEHTUPOBAHHBIE
OK 02 |peakumii. XHMMHUYECKOE|BIHUSHUE  KOHIIEHTPALIMH|TEOPETUUECKUE  3aJaHus Ha
paBHOBECHE pearvpyomux BEUIECTB H|aHanIu3 (PAKTOpPOB, BIMSIOMIMX Ha
TEMIIepaTypbl Ha CKOPOCTh|U3MEHEHUE CKOPOCTH XUMUYECKON
XUMHUYECKHUX PEaKLUN peaKkuu. [IpakTuxo-
XapakTepu3oBaTh OpPUEHTHPOBAHHBIE 3a/IaHHUSl  Ha
BIIMSIHHE W3MEHEHUS |TpUMeHeHne  mpuHiuna  Jle-
KOHIIGHTpallul  BellecTs, |lllaTenbe JUTSt HaXO0JICHUS
peakuuu cpelsl Y |HaTpaBJICHUS CMEIIeHUS
TeMIIepaTypbl Ha|paBHOBECUSI XMMUYECKON peaKIuu
CMEIllEHUE XHMMMYECKOTo|H aHanu3 (PaKTOpOB, BIIHSIOIIUX
paBHOBeECHs Ha  CMENIEHUE  XMMHYECKOro
paBHOBECHS
HcciaenoBarb HUCTHHHBIE
Pa3znea 6. PacTtBopbl PacTBOpbI C 3aJAHHBIMHU
XapaKTepUCTUKAMM
OK 01 ITonsarue o pactBopax  |Paznuuats uctuHHble|l. 3amaum Ha NOPUTOTOBICHHUE
OK 02 pacTBOpHI pacTBOPOB.

2. IlpakTuKO-OpMEHTHPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCroNb3yeMble B  OBITOBOH U
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THunbl OLIEHOYHBIX

OK/JIP | Moayas/Pa3nen/Tema | Pe3yabTat 00yueHus N
MeponpusTHi
MPOU3BOJICTBEHHON J1€ATETbHOCTH
YeroBeKa
OK 01 Uccnenosanue cpoiicTB|MccnenoBaTth ¢dusuko-|JlaboparopHas padora
OK 04 |pacTtBOpOB XUMUYECKHE cBoncTBa|«lIpuroroBienue pacTBOpoB»
HCTUHHBIX PACTBOPOB
Pazpmean 7. OuenuBarh nocJjeacTeusi|3amura Keiica (¢ y4eTom
XumMusi B ObITy H|0OBITOBOM u|Oynymeii  nmpodeccuoHaJbHOM
MPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM JAeATeJIbHOCTH)
JAesITeJIbHOCTH AesiTeJIbHOCTH YeJIOBEeKA
YyeJ0BeKa C MO3HI NI
JKO0JIOTHYECKOI
0e30IacHOCTH
OK 01 Xumus B Opity  u|OunenuBath mocnenctusi|Kedic (¢ ydgerom  Oymymieit
OK 02 IIPOU3BOJACTBEHHOMN OBITOBOM 1| TIpodeCCHOHABHON
OK 04 |nmesTenbHOCTH YEJIOBEKa |[IPOU3BOJICTBEHHON JIESITEIIBHOCTH).
OK 07 JIeITEeJIbHOCTH 4YeJIOBeKa C
JIP 10 MO3ULUNA  3KOJIOTUYECKOMN
0€30MacHOCTH
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