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1. OBIIAA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIIEOBPA3OBATEJIBLHON JUCHUATIJIMHBI «XUMMUSI»

1.1. ObsacTh NpMeHeHHs MPOTPaAMMbI

PabGouass mporpamMma ydeOHOW IUCHUIUIMHBI «XUMUS» SBJISCTCS YacThbl0 OCHOBHOU
npodeccnoHaIbHON 00pa3oBarenbHONM mporpaMMel B cooTBeTcTBUU ¢ PI'OC 1Mo crnenuaabHOCTIM
40.02.04 «tOpucnpynermmsi» u 40.02.02 «I[IpaBooxpaHUTEIbHAS ACSITEILHOCTHY.

1.2. MecTo IUCHMIUVIMHBI B CTPYKType OCHOBHOW mnpodeccHoHATbLHOI 00pa3oBaTebHOI
MPOrpaMMblI

VYyeOHast quCHUIUIMHA «XUMUs» H3ydaeTcs Ha 0a30BOM YpoBHE B 00I11e00pa3oBaTeIbHOM
nukie ydeOHoro rutana OIIOIT CIIO Ha 6a3e ocHOBHOro oOuIero oOpa3oBaHUS C MOJIYYEHHEM
cpenHero o0miero oopazoBaHusl.

[IpuknagHO#t MOAYH BKITIOYAET OAMH pazaen. Paznen 7 «Xumust B ObITY U POU3BOJICTBEHHOM
NESITETPHOCTH YEJIOBEKa» W pean3yeTcs Ha MaTepualie KEeMCOB, CBS3aHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0 M  OLIGHKOW  TOCIEeACTBUNM  OBITOBOM M NPOM3BOJCTBEHHON  Oymymieit
poheCcCHOHATBHOU JEATETLHOCTH 00yJaOIIUXCS.

1.3. Lenu u niiaHupyeMble pe3y/bTaThbl 0CBOCHHUS JMCIUIIHHbI

1.3.1. Heap u 3a7a4u AUCHUILIHHBI:

@OopMHUPOBAHHE y CTYJIECHTOB MPEICTABICHUS O XUMHYECKOW COCTABJISIONICH €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa KaK OCHOBBI NMPHUHATHS PEIICHUH B YKU3HEHHBIX U IPOU3BOICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHOI cpejie.

3agauu AMCUMILINHBI:

1) cpopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUsS XUMHUYECKHX IPOILIECCOB U
SBJICHUH B OKpYXawlled cpene, ULEIOCTHOW HayyHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBJIATH (GOPMYJbl HEOPraHMYECKHMX W OPraHUYECKHX BEILECTB,
yYpaBHEHUS XUMHUYECKUX PEAKIUi, 00BACHATH UX CMBICI, THTEPIIPETUPOBATH PE3YJIbTAThl XUMUYECKUX
AKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM MPOBEACHHS MPOCTEHIINX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM ¢ COOMIOJICHHEM MpaBHJl 0€30MacHOTO OOpalleHHs C BEUIECTBAMH U J1aO0OpaTOPHBIM
o0opynoBaHueMm;

4) pa3BUTh YMEHHUS HCMOJIb30BaTh HH(POPMAIMIO XMMHUYECKOTO XapakTepa U3 pPa3IUYHBIX
HMCTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITETbHOCTH U XUMUYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHpOBATH MOHUMAHUE 3HAYUMOCTHU JTOCTIKCHUN XMMUYIECKOW HAYKHA M TEXHOJIOTHH TSt
Pa3BUTHUS COMATBLHON U TPOU3BOJCTBEHHOM Ccdep.



1.3.2. Ilnanupyemble pe3yJibTAThl OCBOEHHS 001I€00PA30BATELHON JTHCHUILIUHBI B
cootBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO.

Oco6oe 3nauenue nqucuuiuinaa uMmeet npu GopmupoBannu OK u TTK.



1.3.2. Ilnanupyemble pe3yJbTaThbl 0CBOEHHs 00111e00pa3oBaTe/IbHON TUCHUIIMHBI B c00TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Koa n Ilnanupyemblie pe3yJibTaThl OCBOCHHS TUCIHIJIHHBI

HaMMEHOBaHUe

(])OpMI/IpyeMbIUX O6mmue! JIMcuMIIMHAPHbIE?

KOMIIE€TEHIIH i

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQACTh CHUCTEMOM XMMHWYECKMX 3HAHWW, KOTOpas BKIIOYAECT:

Brei6upath - TOTOBHOCTh K TpPYyAy, OCO3HAHHWE IICHHOCTH | OCHOBOTIOJIATAIONINE TMOHITHS (XUMUYCCKHH JJIEMEHT, aTOM, J3JICKTPOHHAs

CIOCOObI MacTepCTBa, TPYI0JII00UE; o0oJiouka aToma, s-, p-, 0-3JIeKTpOHHBIC OpOMTAIM aTOMOB, HOH, MOJIEKYJIa,

pelleHus 3a1a4 | - TOTOBHOCTh K  aKTHBHOW  JICATEIBHOCTH | BAJIGHTHOCTB, JJIEKTPOOTPUIIATEIIBHOCT, CTEMEHh OKHCICHHUS, XUMUYCCKas

npodeCcCHoHaNb | TEXHOJIOTUYECKON U COITMATIbHON HAINIPaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 0O0bEeM, YIJIEPOJHBIA CKEJNeT,

HOM CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUIAHWPOBATh W | (YHKIIMOHAJIBHAS TPYIIA, PAIUKaI, WU30MEpHs, H30MEPhl, TOMOJOTHICCKUI

JIEATEILHOCTH CaMOCTOSITEIFHO BBITIOJHSITH TaKYIO JACSITEIBHOCTD;, | Psll, TOMOJIOTH, YTIEBOJOPO/IbI, KUCIOPOA- U a30TCOACPKAIINE COSAMHEHUS,

MIPUMEHHTEBHO | - HHTEpEC K pa3INYHBIM cdepam | OMOTOTHYECKH aKTUBHbBIE BeEIeCTBA (YrJ€BOJbI, KUPbBI, OEIKH), MOHOMED,

K pa3JIMYHbIM npohecCHoHANTBHOU JIEATETLHOCTH, MOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COSIMHEHUS,

KOHTEKCTaM OBiajeHHe  YHUBEPCAJIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKAs pPELIETKa, THUIBl XUMUYECKUX pPeaKuil (OKUCIUTEIbHO-
MO3HABATEJbHBLIMU JAeHCTBUSIMM: BOCCTAHOBUTEIBHBIC, K30-U YHAOTEPMHUUYECKHE, PEAKIIMd HOHHOTO OOMEHa),
a) 0a3oBbIe JJOrHYecKHe JAeiCTBUS. pacTBOP, AIEKTPOIUTHI, HEIIEKTPOIHUTHI, SJICKTPOJIUTAYECKAS AUCCOIHAIIHS,
- CaMOCTOATENLHO dhopmynupoBaTh U | OKUCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKON pEaKIi, XUMUIECKOE

aKTyaJIM3UpOBaTh MPoOJIEeMy, paccMaTpHBaTh €e
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIM TNPU3HAK WIH
OCHOBaHHUS Il CpPaBHEHUS, KIACCU(PHUKAIUU U
0000111eHM;

- ONpeAeisaTh ILEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH W NPOTHBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

3aJaBaTb

paBHOBECHE), TEOPHM M 3aKOHBI (TEOPHS XHMHUUYECKOTO CTPOCHHS
oprannyeckux BemectB A.M. byrinepoBa, Teopus 3JIEKTPOJUTHYECKON
JIycconyanuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH, (PaKTOIOTUICCKUE
CBEJICHUS O CBOWMCTBaX, COCTaBE, MOJYYCHHUH U OE30MaCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MPaKTUYECKON JIEATECILHOCTH YEJIOBEKA;

- yYMETb BBISBISATH XapaKTepHbIE MPHU3HAKKM M B3aMMOCBSI3b M3YYEHHBIX
MOHITHHA, TPUMEHSITh COOTBETCTBYIOIIHE MMOHATHUS IIPU OMMCAHUH CTPOCHHUS U
CBOWCTB HEOPTaHMYECKUX M OPraHMYECKHX BEIIECTB M HMX IPEBpaICHUN;
BBISIBIISITH  B3aWMOCBS3b  XHMHUYCCKHX 3HAHMH ¢  IOHATHAMH U

! Vka3pIBalOTCA JTMYHOCTHBIE M METANPeIMETHEIE pe3ynbTathl m3 PT'OC COO (B mocennei pemakium ot 12.08.2022) B oTraaronsHo# popme, GopMupyeMble o0IIeo0pa3oBaTeTbHOI

JUCLIATUTAHON

2 I[I/ICIII/IHJ'II/IHapHBIG (HPCHMGTHHC) PE3YIbTAThl YKA3bIBAIOTCS B COOTBETCTBUU C MeTOZ[PIKOfI npernoaBaHus AUCHUIIIINHBI




- BHOCUTBH KOPPEKTHUBHI B JICATEIILHOCTh, OIICHUBATH
COOTBETCTBUE pE3yabTATOB IEJSM, OIICHUBATH
PUCKH TIOCIIEICTBHIA JICATCIILHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE e CTBHS:

- BJIaJIETh HAaBbIKAMH y4e€OHO-UCCIIeI0BATENbCKON 1
MIPOCKTHOM JIeATEIHbHOCTH, HABBIKAMH Pa3periecHUs
pooseM;

- BBISIBIIATH TPHYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelIeHus, HAXOJIUTh ApPTryMEHTBI TUTST
JIOKa3aTeIbCTBA CBOWX YTBEPXKJICHUH, 3ajaBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

- aHAJIM3UPOBATH IOJIYYCHHBIC B XOJIC PCIICHHS
3aJlaud Pe3yJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JOCTOBEPHOCTh, MPOrHO3UPOBATh HW3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEEATEIbHOCTH;

- yMeTb UHTErPpUPOBATH 3HAHUS M3 Pa3HBIX
MpeIMETHBIX o0nacTei;

- BBIIBUTATb  HOBBIE  HJIEH,
OpUTHHAJIbHBIE TIOJIXO/Ibl U PELICHUS;
- CIIOCOOHOCTD UX MCIIOIb30BaHUS B
M03HABATEIHHON U COIUANIBHOM MPaKTHKE

npeaiaratb

MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
- YMETh  HCIIOJb30BaThb HAUMEHOBAHUS  XHMHUYECKHX  COCAUHEHUM
MEKIYHAPOJHOTO COK3a TEOPETUYECKOM W NPUKIAJHOM XUMHU U
TPUBHAJIbHBIC HA3BaHUS BAXKHEUIIIUX BEIIECTB (3TUJICH, alleTHUIICH, TIIUIEPHH,
deHoN, QopMalbIeTHI, YKCYyCHas KUCJIOTa, TJIMIWH, YrapHbBIA Tas3,
VIJIEKUCIIBIN Ta3, aMMUaK, ramieHas U3BeCTb, HEeTalleHass U3BEeCTh, MUThEBAs
cola U JPYTHUX), COCTABJATH (OPMYIJIBI HEOPTraHUYECKUX M OPTraHHMYECKHX
BEIIIECTB, YPAaBHEHUsS XWMHUYECKHX pEaKIHi, OOBACHITH WX CMBICI,
MOATBEPKIAThH XapaKTepHbIC XUMUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aMUCSIMH YPAaBHCHHN XUMHUYECKHX
pEeaKIHii;

- YMETh YCTAaHABJIMBATh MPUHAJICKHOCTh H3YUYCHHBIX HEOPTaHUYECKHX WU
OPraHWYECKUX BEIIECTB K OMPESICHHBIM KJIaccaM M TPYIaM COCITUHEHUM,
XapaKTEePU30BaTh WX COCTAaB W BAKHEHIIME CBOWCTBA; OMPENEISATH BHUIBI
XUMUYECKUX CBsi3el (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOHAs),
THUTIB KPUCTAJUTMIECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIUPOBATH XUMUUYECKUE
peakuuu;

- chopMupoBaTh MpEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XMMHHM B IO3HAHWM SIBIICHUU
Opuposbl, B (QOPMHUPOBAHUHM MBIIICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATBHONW TPAMOTHOCTH, HEOOXOUMOM Ul pPelIeHus] MPaKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOJIHON Cpelie;

- YMEThb IpPOBOJUTH pacyeThl MO XUMHUYECKUM (OpMyliaM U YpaBHEHHSIM
XUMHUYECKUX pEeakuil ¢  HCNOJb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMUYECKHUE 3HAHUS i1 NPUHIATHS PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
cpencTea

B o0s1acTH HEHHOCTH HAYYHOT O MO3HAHUSA:

- c(OPMHPOBAHHOCTH MHUPOBO33pEHNH,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HayKl M OOLIECTBEHHOW NPAKTHKH,

- YMCTb INIAaHUPOBATH U BBITIOJIHATDH XUMHUYECKUMN SKCIICPUMCHT (HpeBpaH_IeHI/ISI
OpPraHN4YCCKUX BCUICCTB IIPU HAI'pCBAHUH, IMOJIYUCHHUEC 3TUJICHA U U3YYCHUC €TO
CBOI>'ICTB, KauCCTBCHHBIC PCAKIOHUN Ha aJIbACTUIBbI, KpaxMall, YKCYCHYIO
KHUCIIOTY, ACHATYypalusi OCIIKOB IIpU Harp€BaHWH, NUBCTHBIC PCAKIIUU 66J'IKOB;




MOMCKa, aHATN3a
u
WHTEPIpPETAINN
uHpOpMaIUU 1
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amad
npodeccuoHab
HOM
JESTeIbHOCTH

OCHOBAHHOTO Ha JMaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UYUTATEIHCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJECHCTBHUS MEKITY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHWE IIEHHOCTH HAy4YHOW MJESATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITh ~ MPOEKTHYIO |
HCCIIEI0BATENIbCKYIO NEeSITENHHOCTD
WHJIMBUIYAJIBHO U B TPYIITIE;

OBjaieHHue  YHMBEPCAJLHBIMM  Y4eOHBIMH

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ undgopmanueii:

- BJIQJIETh HaBBIKAMU MOJIy4YeHUs MHPOpMAIUU U3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYIIECTBIIATH TIOWCK, aHAJN3, CHCTEMAaTH3aINI0 1
MHTEpIpeTaio HHPOPMAH Pa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHUs;

- co3laBaTh TEKCThl B pa3IMuYHbIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U IEJeBOM
ayIUTOpUHM, BBIOUpas ONTUMAJbHYIO  (QopmMy
MIpe/ICTaBJICHUS U BU3yaIH3alUy;

- OLEHHMBaThb JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpopMaluyd, €€ COOTBETCTBUE IPABOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeAcTBa HH(DOPMALMOHHBIX U
KOMMYHHMKAITUOHHBIX TEXHOJOTHM B pElICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢  coOJroAeHueM
TpeOOBaHUI SPTOHOMHUKH, TEXHUKH 0€30TaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, TMPaBOBBIX W
THYECKUX  HOPM, HOpPM  HH(POPMAIIMOHHOM
0€30IMacHOCTH;

IPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, OTIPEIeNIATh CPely BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pEaKUuu Ha cyinbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh IKCIEpUMEHTaIbHbIE 33/1a41 110 TeMaM "MeTaiibl"
u "Hemeramibl") B COOTBETCTBUM C MpaBUJIAMH TEXHUKU OE€30MACHOCTH MPHU
oOpalieHnu ¢ BenecTBaMi 1 JIaOOpaToOpHBIM 000pYJ0BaHNEM; TIPEACTABISTh
pe3ysbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucu ypaBHEHUN
COOTBETCTBYIOILIUX peaKkUMi U (OpMyIupoBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yNIbTaToB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(OPMALIHIO, MTOJIy4aeMYIO U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb IHTEpHET u Apyrue);

- BJIa/IETh OCHOBHBIMHU METO/IaMU HAYYHOT'O TI03HAHUS BEILIECTB U XUMUYECKUX
SBJICHUH (HaOII0/IeHNE, U3MEPEHNE, YKCIIEPUMEHT, MOICIIUPOBAHNE);

- YMEThb NIPOBOJUTH pacueThl MO XUMHYECKUM (opMyllaM U YpaBHEHUSM
XUMHUYECKUX peakuil ¢  HCNONb30BaHHEM  (U3NYECKUX  BEJIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpManbHBIE YCJIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOJIB30BATh
CHUCTEMHbIE XMMUYECKHE 3HAHUS U1 NMPUHATUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




- BJIAJICTh HABbIKAMH PACIIO3HABAHUWA W 3alIUThI
uHpopMmanuu, HHOOPMAITMOHHOK 6€3011aCHOCTH
JINYHOCTH,;

OK 04.

S dexTuBHO
B3aMMOJCHCTBOB
aTh U paboTaTh B
KOJIJIEKTUBE U
KOMaHjie

- FOTOBHOCTb K caMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEJIEICHHUIO;
-OBJIAJICHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COLHMAIBHOU
NeSITeNIbHOCTH;

Osnanenue YHHMBePCAJIbHbIMH
KOMMYHUKATHBHBIMU /1€iCTBUAMM:

0) COBMeCTHas 1eSITeJIbHOCTD.

- TMOHMMaTh M HCIOJIb30BATh MPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TpUHUMATh LEJTU COBMECTHOM JIeATENbHOCTH,
OpPraHW30BBIBaTh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATh IIIaH JICHCTBHIA,
pacnpenensaTh pojid ¢ yieTOM MHEHUH yYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOOpDAMHHUPOBATb M BBINOJHATH pPadOTy B

YCIIOBUAX pcajibHOI O, BHUPTYAJIIbHOT'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOHCﬁCTBHH )
- OCYHICCTBJIATH IMO3UTHBHOEC CTPATCTUYCCKOC

MOBEJICHUE B DPA3JIUYHBIX CHUTYAIUSX, MPOSBIATH
TBOPUYECTBO U BOOOpaskeHHE, ObITh HHUIIUATUBHBIM
OBiajjeHHe YHUBEPCAJbLHBIMHU PEryJIATUBHBIMU
JefCTBUSIMH:

r) NpUHSITHE Ce0s M APYTUX JIO/Ie:

- IPUHUMATh MOTHUBBI U aAPTYMEHTHI JPYTUX JIOAEH
IIPU aHATIU3€ PE3YyNIbTaTOB JESATENLHOCTH;

- IPU3HABATh CBOE MPABO U MIPaBO APYTHUX JIFOJIEH Ha
OIIINOKU,

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MU C
TO3UIIMH IPYrOTO YEJIOBEKa;

- YMETh IJIAHUPOBATH U BBIIOJIHATH XUMUYECKHUH SKCIIEPUMEHT (IIPEBPALLICHUS
OpraHUYECKUX BELIECTB IIPU HArpeBaHUU, IOJIYYEHHE ITUIICHA U U3YYEHUE €T
CBOMCTB, KaueCTBEHHBbIE pEaKIUU Ha aJbJAETU/bl, Kpaxmall, YKCYCHYIO
KHCJIOTY; JIeHaTypalusi OEJIKOB MPU HArPEBAHUMU, [IBETHBIE PEAKIIMH OENIKOB;
IPOBOAMTDH PEAKIIMM HOHHOTO OOMEHA, OTPEEIATh CPEAY BOIHBIX paCTBOPOB,
KayeCTBEHHbIE peakIUu Ha cyiabdar-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh IKCIIepUMEHTaIbHbIE 33/1a41 110 TeMaM "MeTaiibl"
u "Hemeramnbl") B COOTBETCTBUM C MpaBUIaMH TEXHUKH O€301aCHOCTH TPHU
0OpaleHNH ¢ BEHIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM; NIPEJICTABIIATh
pe3ynbTaThl XHMHYECKOTO JKCIIepUMEHTa B (OpMe 3alucu ypaBHEHUN
COOTBETCTBYIOIIUX peakuuii ¥ (OopMyIupoBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yJIbTaToOB




OK 07. B o0JsacT 3K0J10rM4YeCKOro BOCIUTAHMS: - chopMHUpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIONICH
CopeiicTBoBaTh | - C(OPMHUPOBAHHOCTD SKOJIOTUYECKOH KYIbTYpHI, | €CTECTBEHHOHAYYHOH KapTUHBI MHUpA, POJM XUMHUH B TO3HAHWM SIBICHHMA
COXPAaHEHUIO MOHWMaHHUE BIIMSHUS COUMAIBHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHWH MBIIUICHUS H KYJAbTYPHl JHUYHOCTH, €€
OKpYXKarolen MpOIECCOB  HA  COCTOSHHE  MPHUPOJHOHW W | (YyHKIMOHAIHHON IPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHUECKIX
cpensl, COLIMAJILHOM  Cpefbl, OCO3HAaHUE IJI0OAJIBHOTO | 33Ja4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JJ0POBBIO U
pecypcocOepexe | XxapakTepa IKOJIOTUIECKUX MPOOIIeM; IPUPOJIHOM cpere;
HUIO, - IJJAHUPOBAaHUE U OCYILECTBICHHE NEHCTBUI B | - yMeTh COOMIOaTh MpaBUJa SKOJIOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
MPUMEHSTh OKpY)Kalolllell cpelieé Ha OCHOBE 3HaHMs LeJded | ObITy U TPYJOBOM NESATENILHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U
3HaHUA 00 YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA; OKpYXKaroIlled NPUPOAHOW Cpeibl; YUUTHIBATh OIACHOCTH BO3ICHCTBUS Ha
M3MEHEHUU aKTUBHOE HENPUATHE NEHCTBUM, IPUHOCAIUX BpE/ | ’KUBbIE OPraHU3Mbl OIPE/IEICHHBIX BELIECTB, NMOHWMAas CMBICI IOKa3aTems
KJINMATa, OKpYXaroLlEeH cpeae; IIPEAEIbHON JOIYCTUMON KOHIIEHTPauU
TIPUHIIUIIBI - yMEHHE TPOTHO3UPOBATH HEOIAroMpUATHBIE
OepexIIMBOTO 9KOJIOTHYECKHUE TMOCIEACTBHS MPEANPUHUMAEMBIX
MIPOU3BOJICTBA, | IEWCTBUH, NPEIOTBPAILATH HX;
3¢ hexTUBHO - paciupenue OTIbITa JIeATeIIbHOCTH
NENCTBOBATH B JKOJIOTHYECKOW HAIPaBIECHHOCTH;
Ype3BbIYANHBIX | - OBJIQJICHUE HAaBbIKaMH y4eOHO-
CUTYalUsIX HCCIIEI0BATENBCKOM, MPOEKTHON U COIUAIIBHOM

JESTEIIBHOCTH.
K3 1.1 OBnajgeHye yHuBEpCalbHbIMU y4€OHBIMU - chopmupoBaTh  MNpPEACTABICHUS O  LEJIOCTHOM  COBPEMEHHOM
OcCyIeCTBIATE | jo3HaBaTENbHBIME JEHCTBUSIMH: €CTCCTBCHHOHAyYHOM KapTHHE MHpa, NPUPOLEC KaK EIUHOM IIEJIOCTHON
npogeccuoHanb cucreme, B3aUMOCBSI3U 4eJI0BEKa, IIPUPOBI u oO1iecTBa;

HOE TOJIKOBaHHE
HOPM IIpaBa.

- BJIQJIETh HABBIKAMH Y4EOHO-HUCCIIe10BATEIbCKON
U IIPOEKTHOM IesITeIbHOCTH, HaBbIKAMU
paspelieHus npooiem;

- CIIOCOOHOCTbH U TOTOBHOCTh K CAMOCTOSITETIBHOMY
MIOMCKY METOJIOB pellIeHHs IPAaKTUYECKHX 3a/1a4,
IIPUMEHEHHIO Pa3InYHbIX METOA0B MO3HAHMS;

- (popMHpOBaHNE HAYYHOTO TUIIA MBIIIJICHUS,
BJIaJICHUE HAyYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU
MOHATUSAMHI U METOJJAMU;

- BJIAACHUC 3HAHUSIMH O HauoOoJiee Ba)KHBIX OTKPBITHUAX U JOCTHXXCHUAX B
oOnactu XHUMHH, IMTOBJIMABIINX HA Pa3BUTUC TCXHUKHU U TCXHOJ’IOFHﬁ;

- C(i)OpMI/IpOBaTL YMCEHUA TPHUMCHATH 3HAHHUA 10 XUMHUH JIA 00BICHEHHUS
OKpYKaromunux ﬂBJ'IeHPIfI;

- BJIAACTb IIpUECMaMH Ha6J'IIo,Z[eHPII>i, OIIBITOB, I/ICCJ'IeI[OBaHI/Iﬁ 1 OICHKHU
AOCTOBCPHOCTH MOJIYYCHHBIX PE3YJIIbTATOB,

- BJIAAETh NOHSITHUUHBIM armaparoM XMMHHU, MO3BOJIAKOIINUM I103HABATH MUP,
Y4aCTBOBATh B JUCKYCCUAX Io CCTCCTBCHHOHAYYHbIM BOIIpOCaM,
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- OCYILIECTRJIATH IeJICHANPABICHHBIN TTOUCK
MepeHoca CPEACTB U CIIOCOOOB JICHCTBHS B
podecCHOHATBHYIO CPEey.

HCIIOJIb30BaTh PAa3JIMYHbIC HCTOYHHUKU I/IH(bOpMaI_II/II/I I IIOArOTOBKH
COOCTBEHHBIX paboT;

- chopMUpOBaTh YMEHHS MOHUMATh 3HAYMMOCTh 3HAHHHA 10 XUMHUHU JUIS
Ka)XJI0r0 YeJIOBEKa HE3aBUCUMO OT €0 Npo(PeCCUOHATBHON AESTENIbHOCTH.

K 1.2
[TpumeHsTH
HOPMBI TIpaBa
T PELICHUS

- IIposiBIATH YyCTOMYMBBIM MHTEPEC K UCTOPUU H
JOCTHUKEHHSIM B 00JIaCTU XMMHH, YyBCTBO TOPIOCTU
3a pOCCUICKHE €CTECTBEHHBIE HAYKU;

- TOTOBHOCTb K HPOJOJIKCHUIO 06pa3013aH1/1${,

- OBJIAJICHUC YMCHHAMHU U HABBIKAMHW PA3JIMUYHBIX BHJI0B TT03HABATCIILHOM
JeATSIIBHOCTH JUISl M3YYCHHS PAa3HBIX CTOPOH OKPY)KAIOIIEr0 €CTECTBEHHOTO
MHpa;

- MNPUMCHCHUC OCHOBHBLIX MCETOJOB IIO3HAHUA (Ha6HIO)IeHI/I$I, HAay4YHOTI'O

3ajla4d B SKCIIEPUMEHTA) JJIs M3YyYEHHUS pa3IMYHbIX CTOPOH €CTECTBEHHOHAYYHOM
npodeccu- MOBBIICHUIO ~ KBAIM(UKALMK B M30paHHOI KapTHHBI MHpPa, ¢ KOTOPBIMH BO3HHMKAET HEOOXOIUMOCTH CTAJIKHBATHCS B
OHAJILHOM npodeccnonanbHON JEATENILHOCTH ¢ | mpodeccronansHoii cdepe.
JAESITEJbHOCTH. | HCITOJIb30BaHUEM 3HAHMI B 00J1aCTH XUMMHU;

- O0O0BEKTUBHO OCO3HaBAaTh 3HAYMMOCTh

KOMIIETEHIIMN B 00JIACTU €CTECTBEHHBIX HAYK IS

YeloBeKa M 0O0IIecTBa, YMEHHE HCIOJIb30BaTh

TEXHOJIOTHYECKHE JNOCTIIKEHUS B 00JACTH XUMMHU

s MOBBIIICHUS COOCTBEHHOTO

WHTEJUICKTYaJIbHOTO ~ Pa3BUTHS B BBIOpaHHOU

npohecCHoHANTBHOM JIeATeTLHOCTH;

- TOTOBHOCTh CAMOCTOSITEJIbHO JOOBIBATH HOBBIE

I71 ce0s 3HAHMS 10 XUMHUHM C UCIIOIL30BaHUEM IS

ATOTO JOCTYIHBIX UCTOYHUKOB WH(OpMAIUK;

- yYMEHUE YIOpPaBIKATh CBOEM IO3HABATEIBHOM

JIEATEIIBHOCTBIO, IPOBOAUTH CaMOOLICHKY YpPOBHSA

COOCTBEHHOTO0 MHTEJIEKTYaJIbHOTO Pa3BUTHSL.
IIK 1.3 OBnaneHue 0a30BBIMHU UCCIIEIOBATEIIHCKUMHU - YMEHHUE OIpeNeNsaTh LEeNU U 3aJaud JIeATEIbHOCTH, BEIOUpATh CPE/CTBa
Bnagers NIENCTBUSIMU. JJIl MX JOCTH KCHMS HA IIPAKTHKE;
HaBBIKAMHU
HOJATOTOBKH
OpUANYECKUX
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JOKYMEHTOB, B
TOM YHCJIE C
UCITOJIb30BaHUE
M
nH(popManuoHH
BIX
TEXHOJIOTUH.

- BJIQIETh HABBIKAMU Y4eOHO-MCCIIeI0BATEIbCKON
Y TIPOSKTHOM JIeATEIIbHOCTH, HABBIKAMU
paspelieHus mpooeM;

- CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITETIHBHOMY
MTOUCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a]1a4,
MPUMEHCHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHUS,

- OBJIQJICHHUE BUJAMH JICATEITBHOCTH 10 TIOJYICHHUTO
HOBOTO 3HAHUS, U €r0 MPUMEHEHHUIO B
npohecCHOHANTBHOM JIeATETLHOCTH;

- popMUpPOBaHUE HAYIHOTO TUIIA MBITIICHUS,
BJIAJICHUE HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU
MTOHATHSAMH ¥ METOJIaMU;

-OCYILECTBJICHHE  LIEJICHANpPABICHHOIO  MOMCKa
IepeHoca CpeAcTB M CHOCOOOB  JEHCTBUS B
poheCCUOHANBHYIO CPEY.

-  YMCHHUC HCIHOJIb30BATb PA3JIMYHBIC HCTOYHUKHU I  TIOJTYUYCHUA
GCTGCTBGHHOHay‘{HOfI I/IH(bOpMaIlI/II/I U OLCHHBATHL €€ NOCTOBCPHOCTHL IJIA
JOCTHIXXCHHUS ITOCTABJICHHBIX ueﬂeﬁ " 3ajJ1a4.

TTK? ykaseiBatores B cootBercTBur ¢ PI'OCCOO peann3yeMoii crielHalIbHOCTH
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2. CTPYKTYPA U COAEP KAHUE OBI_[IEOBPA3OBATE.JII)HOI71 JUCIHHUIIJINHBI
«XUMMUS»

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Bua yueOHo# paGoThl O0bém B yacax
MakcumalibHast yuyeOHasi Harpy3ka (Bcero) 108
O6beM 00pa3zoBaTENbHOM MPOrpaMMbl AUCIUTIIIUHBI 72
OcHoBHOE conepxaHue 72
TeopeTHYecKoe 00yyeHue: 32
JEeKIHUH 4

B T.4. JICKIIUA HpO(beCCI/IOHaJ'II)HO-OpI/IeHTI/IPOBaHHOl"O

COJIEpKAHHS 2

B T.4Y. YPOK (KOMOMHUPOBAHHBIH YPOK) 28

NMPaKTUYeCKHe 3aHATUSA 32

B T.4. MPO(HeCCHOHAITBHO-OPUEHTHPOBAHHOE 4
COJIepKaHHE

JabopaTopHbIie 3aHSITHUSI 6

B T.4. MPO(HECCHOHAITBHO-OPUEHTUPOBAHHOE 5
COJIepKaHHE

KonTtpoJsbHas padora 6

CamocrosiTesibHas padoTa 00yuyarnerocs 36

IIpomeskyTOoOYHAs aTTEeCTALMSA 3auér (2 u.)




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmenoBanme Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3aesioB M TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb KOMIIeTeHIIH U
1 2 3 4
OcHoOBHOe coep:KaHue 72
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 10
Tema 1.1. OCHOBHOE COIep:KaHUe 6
CtpoeHue aToMOB
XEMHIECKHX Teopernyeckoe o0yuenue (JIeKIust)
AJIEMEHTOB U g »
npupoaa CoBpemeHHasi Mojelb CTpoeHus atoma. CHMBOJIMYECKHH S3BIK XUMHU. XWUMHWYECKUH DIIEMEHT. 2 OK 01
XHUMUYECKOI OnexTpoHHas KoHpurypauusa aroma. Knaccudukanus XMMHUECKHUX DJIEMEHTOB (s-, p-, d-?J'IeMeHTI)I).
CBA3M BanentHeie 3JIEKTPOHBI. BaneHTHOCTS. DJIEeKTPOHHAS pHApoJIa XUMUYECKON CBSI3MH.
DNeKTPOOTPULIATENBHOCTh. BuIbl XMMHUYECKOW CBsS3M (KOBaJE€HTHAas, WOHHAs, MeETaTHYecKas,
BOJIOPOJIHAS) M CTIOCOOBI € 00pa3oBaHMS.
IIpakTuyeckoe 3ansaTue Nel
Pemienne 3amaHuii Ha WCMNOJB30BAaHUE XUMHUYECKOM CHUMBOJMKM M Ha3BaHUM COCIUHEHUH 10 2
HOMEHKJIAType MEKIYHAPOTHOTO COI03a TEOPETHUUECKOM U MPUKIIATHOM XUMUU U TPUBUAIIBHBIX Ha3BaHUM
JUISL COCTABIICHUSI XUMUYECKHX (POPMYJ IBYXaTOMHBIX COCAMHEHUN (OKCHIOB, Cyab(UI0B, THAPUIOB U
T.II.) U APYTUX HEOPTraHMYECKUX COCIUHEHHM OT/IEIbHBIX KIIaCCOB.
IIpakTH4eckoe 3ansaTHE No2 2

HpaKTI/I‘IeCKI/Ie 3alaHus Ha YCTAHOBJICHUC CBA3U MCXKAY CTPOCHUCM ATOMOB XUMHUYCCKUX IJICMCHTOB U
NCPUOJUICCKUM H3MCHCHUCM CBOMICTB XHMHUYECKHX DJEMEHTOB M HX COCI[I/IHCHI/Iﬁ B COOTBCTCTBUU C
ITOJIOXKCHHUEM HepHOHquCKOﬁ CUCTCMBEI.
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CamocrosiTeqibHasi pabdora:

OCOOGEHHOCTH CTPOEHHS 3JIEKTPOHHBIX O00JOYEK aTOMOB 3JEMEHTOB OOJBIIMX MEPHOJOB. 3HAYCHUE
[Iepuoanueckoro 3akoHa.

Xumus : 11-# kmace : 6a3oBbIit ypoBens : yueOHuk / O. C. IN'abpuensu, U. I'. Octpoymos, C. A.
CnankoB. — 5-¢ u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 127, [1] c. : wr. ISBN 978-5-09-
103623-7 ctp. 18, oTBETUTH MUCHMEHHO Ha BoTIpoc Ne4

Tema 1.2.
[Tepuonnueckuii
3aKOH U Ta0IuIa
.. Menneneena

OcHoBHOE CoA€cpiKaHue

IIpakTnueckoe 3ansitue Ne3

[Tepuonnueckas cucrteMa xuMudeckux anemMeHToB .M. Menneneera. ®u3nueckuii CMbICI
[Tepuonnueckoro 3akona J[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKUX
3JIEMEHTOB, 00pPa3yeMbIX UMU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKECHUEM
XUMUYECKOTO d1emMenTa B [lepuoanueckoii cucremMe. MupoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona J[.1. Menaeneena. [Ipornossr .M. MenaeneeBa. OTKpbITHE HOBBIX
XHUMHYECKUX DJIEMEHTOB.

IIpakTuyeckoe 3ansaTne Ned

Pemrenne npakTHKo-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPUCTUKY XUMUYECKUX
aneMeHTOB «MeTaundeckue / HEeMeTaUIMUYeCKHe CBOMCTBA, JIEKTPOOTPULIATEILHOCTh XUMHYECKHIX
AJIEMEHTOB B COOTBETCTBUU C MX AIEKTPOHHBIM CTPOCHHEM H ITOJI0KEHHUEM B IEPHUOINUECCKON CUCTEME
xuMuueckux saemenToB .M. Menaeneeray»

CamocrosiTeqibHasi padora:

Xumus : 11-# kiace : 6a30BbIif yposess : yueOHuK / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3n., crep. — Mocksa : [IpocBemenue, 2023. — 127, [1] c. : wn. ISBN 978-5-09-
103623-7 ctp.93, BeIMONHUTE TUCEMEHHO 3a1aHus Nel4 (a, 0), cTp.95 BBHIMOTHUTH TUCHMEHHO 3aJJaHHe
Nes.

OK 01
OK 02
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Paznen 2. Xumuueckne peakiumn

12

Tema 2.1. Tunsl
XAMHYECKUX
peakuui

OcHoBHOe coepkaHue

Teoperuueckoe o0yuenue (KOMOMHUPOBAHHBIN YPOK)

Krnaccudukarus u TUIIBI XHMHYECKUX PEAKINI C y9acTHEM HeopraHuYecKux BerecTB. CocTaBiieHHe
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHs], 0OMEHA, B T.4. PEaKIUi TOPEHUs,
OKHUCJICHUSI-BOCCTAHOBJICHMUSI.

VYpaBHeHUs OKUCIIEHHUI-BOCCTaHOBJICHH. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTEb.
CocraBiieHH€ U YpaBHUBAHNE OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B TIPUPOJIE, TPOU3BOJCTBEHHBIX MpoIleccax U
KU3HENIEATEIIbHOCTH OPraHU3MOB

IIpakTHyeckoe 3anaTHE NS

KonuuectBennbie oTHOmIeHUsT B XUMHUH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XUMHH W PACUETHI 11O
yYpaBHEHUSIM XHMHUYECKHX peakmuii. MoJib Kak eIWHMIIAa KOJIMYecTBa BemecTBa. MosspHas Macca.
3aKOHBI COXPAHEHHS MacChl U YHEPTUH.

IIpakTuyeckoe 3ansaTHe Ne6

3akoH ABoraapo. MousipHblii 00beM ra3oB. OTHOCUTENbHAS INIOTHOCTh ra30B. PacdeTsl 1o ypaBHEHHUSIM
XUMHUYECKUX PEaKIMi ¢ MUCIOJIb30BaHUEM MacChl, 00beMa (HOpMaJbHBIC YCIIOBHS) T'a30B, KOJIMYECTBA
BEIECTBA.

CamocrosiTesibHasi padora:

Xumus : 11-# kinace : 6a30BbIi ypoBess : yueOHuK / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : wn. ISBN 978-5-09-
103623-7 ctp. 85, BBIMOJIHUTH NUCHbMEHHO B TeTpaau 3ananue Nel (1 Bapuant)

OK 01
OK 04
OK 07
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Tema 2.2. OcHoBHOeE colep:xkaHue 6 OK 01
DNeKTPOIUTHYECKAS OK 04
JUCCOLMALIUS U Teoperudeckoe o0yuenue (KOMOMHUPOBAHHBIN YPOK)
HMOHHBIN 00OMeH .
Teopus anmexkTpoIuTHYECKON aucconanud. VIOHBI. DIIeKTPOIUTHI, HEAEKTPOIUTHI. Peakiinu HOHHOTO
obMeHa. CocTaBiieHUE peakliiii HOHHOTO OOMEHa IMYyTEM COCTaBJICHUS UX MOJIHBIX U COKPALIEHHBIX 2
WOHHBIX YpaBHCHHN. KHCIOTHO-OCHOBHBIC PEeaKIMK. 3a/IaHUs HA COCTABJICHUE HOHHBIX PEAKITUit
JlabopaTopHoe 3ansitue Nel
JlaboparopHas padoTa “TUIBl XUMHUUECKUX pEaKLIUM™ .
HccnenoBanue TUNOB (M0 COCTaBy M KOJWYECTBY MCXOJHBIX M 0OpA3yIOMIMXCS BEIIECTB) U MPHU3HAKOB
XUMUYECKUX peakiuii. [[poBenenne peakiuii HOHHOTO 0OMEHa, OTIpeIeNIeHe CPEIbl BOJHBIX PACTBOPOB. 2
3aiaHus Ha COCTABJICHUE NOHHBIX PEAKIIHIA
CamocrosiTesibHasi pabora:
Xumus : 11-# knace : 6a30BbIit ypoBens : yueOHuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A. 5
CnankoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : un. ISBN 978-5-09-
103623-7 ctp. 109, BEIMOJHUTH TUCEMEHHO B TeTpaau 3aaanue No§, Ne9.
KonTpoabHast
CrpoeHue BeliecTBa U XMMHYECKUE PEAKIINU 2
padora 1
Pa3nen 3. CTpoeHue U CBOHCTBA HEOPraHNYECKUX BelleCTB 18
Tema 3.1. OcHoOBHOE cojlep:KaHue 6 OK 01
Knaccuduxkarnus, OK 02
Teopernyeckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK) 2
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIICCTB

[Ipenmer nHeopranndeckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U CI0KHbIE
BelecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COIM). B3auMocBs3b
HEOPraHUYECKUX BEIIECTB. ArperatHble COCTOSIHUSA BemecTBa. Kpucrannmuieckue u amophHbIe
BeLECTBA. THUIIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHAsl, MOHHAsI, METAJJINYECKas).
3aBHCUMOCTD (PU3NUECKUX CBOICTB BEMIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XMMUYECKON aKTHBHOCTH BEIIECTB OT BUJIA XMMUYECKOM CBSI3U U TUIA KPUCTANIMYECKON PEIIECTKH.
[TpuurHBEI MHOTOOOpa3Msl BEIIECTB

CamocrosiTesibHasi padoTa:

Xumus : 11-# kmacc : 6a30BeIi ypoBeHs : yueonuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 127, [1] c. : wr. ISBN 978-5-09-
103623-7 ctp. 109, BEINOJHUTH MUCEMEHHO B TeTpaIu 3ananue No7.

IIpakTHyeckoe 3anaTHE N7

HomeHknaTypa HeOpraHMUECKUX BEIIECTB: Ha3BaHHUE BEIIECTBA HCXOMS U3 UX XUMUYECKOH (OPMYIIBI
WJIM COCTABJICHUE XMMHUYECKOW (POPMYITBI MICXO/IS M3 Ha3BaHUS BEIIECTBA ITO0 MEXTyHAPOIHOH
(MIOTTAK) nnm TpuBHaIbHONM HOMEHKIIATYPE.

Hcrounnku xumuyeckoit nHopmaiuu (cpencTs MaccoBoi nH(popmanuu, cetb IHTEpHET U pyrue).
[Touck nHGOPMANIMK M0 HA3BAHUAM, HIACHTU(HUKATOPAM, CTPYKTYPHBIM (popMysiaMm.

IIpakTuyeckoe 3ansaTne Ne§

Pemenne MMPAKTUYICCKUX Ba,HaHI/Iﬁ 1o KJ'IaCCI/I(l)I/IKaL[I/II/I, HOMCHKIIATYypE M XHUMHUUYCCKUM (bopMynaM
HCOPraHMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (yrapHLIﬁ ras, yl"J'ICKI/ICJ'IHﬁ ra3, aMMHaK, TralicHas
HU3BCCTh, HCTrallI€CHas1 N3BCCTh, IIMThHCBAA COJa U I[pyrI/IX)Z Ha3bIBaTh U COCTABJIATH (1)OpMy.]'ILI XHUMHNUYCCKHX
BCUICCTB, ONIPCACIIATh MPUHAJICIKHOCTD K KIIACCY.

IIK 1.1

CamocrosiTeqibHasi padora:

Xumus : 11-# knace : 6a30BbIit yposess : yueOHUK / O. C. T'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : win. ISBN 978-5-09-10
3623-7cTp. 59, BBINOJHUTH MUCBMEHHO B TeTpaau Nel-NeS.

18




Tema 3.2. dusnko-
XUMHUYECKHE
CBOMCTBaA
HEOPraHMYeCKUX
BCIIIECTB

OcHoBHOe coepkaHue

Teoperuueckoe o0yuenue (KOMOMHUPOBAHHBIN YPOK)

Meramnbsl. O0mue ¢usnyeckne U XUMHUYECKHE CBOWCTBA MeTaiwioB. CriocoObl MoydeHHs. 3HaueHHE
METaJJIOB M HEMETAJUIOB B MPHUPOAE U KUZHEACATEIbHOCTH 4YelloBeKa M opraHu3zMoB. Koppozus
METaJJIOB: BUbI KOPPO3HUH, CIIOCOOBI 3aLIUTHl METAJUIOB OT KOPPO3UHU

Hemeranmnel. OOmme ¢Qusnyeckue M XMMHUYECKHE CBOWCTBA HEMETAJJIOB. THWIHYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccuduxaumst 1 HoMeHKIaTypa cOeMHEHH HeMeTamuioB. KpyroBopoTsl
OMOTreHHBIX AIIEMEHTOB B IIPUPO/IE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT,
coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCANHEHUH,
BBICIINX OKCUJIOB U THAPOKCHUJIOB

CamocrosiTesibHasi paboTa:

1. [ToaroToBuTH cooOmeHMs Ha TeMy «CBOMCTBA M MOTyYEeHUE HEOPraHUUECKUX BEIIECTB,
MIPUMEHSIEMBIX B OBITY M MPAKTHYECKOH JCSITEIILHOCTH YEIIOBEKAY.

2. 3agaHue A7 MOArOTOBKH K JIA0OpAaTOPHOU paboTe: 3aloJIHEHUE TaOIHIIBl B TETPAIH, U BEIYUYUTh
IpaBHUIIA [0 TEXHUKE 0€30MaCHOCTH IS TPOBEICHHMS JTAOOPATOPHBIX OIBITOR.

IIpakTuyeckoe 3anaTne Ne9

CocraBnenune ypaBHeHPII;'I XUMHUYCCKUX peaKuHﬁ C y4aCTHEM IPOCTBIX M CJIOXKHBIX HCOPraHUYCCKHUX
BCIICCTB: MCTAJZIOB M HEMCTALJIIOB, OKCHMJOB MCTAJIJIOB, HCMCTAJIJIOB H aM(bOTepHBIX JJICMCHTOB,
HCOPraHu4C€CKuUXx KHUCIIOT, OCHOBaHUH WU aM(I)OTepHLIX TUAPOKCHUAOB, HCOPIraHUYCCKHUX coneﬁ,
XapPaKTCPUIYIOIIUX UX CBOMCTBA.

OK 01
OK 02
K 1.1
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IpakTHyeckoe 3ansaTue Nel( OK 01
. . OK 02
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECCKHUX 3aJlaHUN Ha CBOWCTBA, COCTaB, MOJYYCHUE H 5 0K 1.1
0e30MacHOe WCIOJL30BAHNE BAKHEUIINX HEOPraHMYECKHX BEIISCTB B OBITY W IMPAKTUYCCKOU :
JEeSITEIILHOCTH YEJIOBEKA.
Tema 3.3. OcHoBHOE coep:kaHue 4
Unentuduxarnus
HeOpraHMHeCKuX JladopaTopHoe 3aHsiTue Ne2
BEIIECTB
m JlabopaTtopHnast pabota «neHTHdUKAINS HEOPraHUYECKUX BEIIECTBY. OK 01
Pemenune sKCIEpUMEHTATBHBIX 3a7a4 M0 XUMHUYECKHM CBOWCTBAM METAIOB W HEMETAUIOB, II0 9 OK 02
PacIIO3HABAHUIO U MOJYYEHHUIO COEMHEHUI METAJNIOB U HEMETAJUIOB. OK 04
Nnentudukaus HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAaHUEM HX (DH3UKO-XHUMHYECKUX CBOWCTB,
XapaKTePHBIX Ka4eCTBEHHBIX peakmuii. KauecTBeHHbIE peakiuu Ha Cyiab(paT-, KapOOHAT- U XJIOPH/I-
AQHWOHBI, Ha KATHOH aMMOHWUSI.
CamocrosiTesibHas padora:
B Tpex mponymepoBaHHBIX TIpoOupkax HaxoasaTcs pactBopsl BemiecTB HCI, Na2CO3, BaCl2. Kak, ne 2
UCIOJIb3YS APYTHe PeakTUBBI paclo3HaTh BeulecTBa? HamummTe ypaBHEHUs peakivii B MOJIEKYJIIPHOM,
MIOJIHOM M COKPAIllEHHOM HHOM BUJIE.
KonTpoabHast N
CBoiicTBa HEOPraHUYECKUX BEILECTB 2
padora 2
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHM4YeCKMX BelIECTB 18
Tema 4.1. OcHoOBHOE co/lep:KaHue 4
Knaccudukanus,
cTpoeHHe 1 Teoperudeckoe o0yueHue (JIeKusi)
HOMCHIIIATypa [TosiBneHue U pa3BUTHE OPraHUYEeCKO XUMHUH Kak Hayku. [IpenqmeT oprannyeckoit xumun. Mecto u 5
OpraHMHCCKUX 3HaUYEHUE OPTaHUYECKON XUMHH B CHCTEME €CTECTBEHHBIX HaYK.
BEIIECTB

XHUMHUYECKOE CTPOCHUC KaK IOPAAOK COCAUHCHHA aTOMOB B MOJICKYJIC COTJIACHO HUX BAJICHTHOCTH.
OCHOBHBIE MOJIOKCHUS TCOPpHUU XUMHUUYCCKOTI0 CTPOCHUSA OPraHUYCCKUX COE€OUHECHUI AM. BYTJ'IepOBa.
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VYriepoaHblii CKeNeT OpraHu4ecKOM MOJIEKYJbl. 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpOEHUS MOJIEKy. M3omMepus U n30MepHI.

[Monsitne o QyHkumoHaNbHOW rpynmne. Pamukan. [IpuHIUOB KIaCCHPHUKAIUK  OPraHUYECKHX

OK 01
coenuHeHUH. MexXTyHapo1HAss HOMEHKJIATypa U MIPUHIIAITEI HOMEHKJIATYPhI OPTaHUYECKUX COCTUHEHHH. K 1.1
[TonsiTre 00 a30TCOAEPIKANINX COSAMHCHUSIX, OMOJIOTMYECKH aKTUBHBIX BEIIeCTBaX (YrieBoJax, KUpPaXx, K 1'2
Oenkax | Jp.), BBICOKOMOJICKYJISIPHBIX COSAMHECHUSX (MOHOMED, TIOJUMEp, CTPYKTYPHOE 3BEHO). :
IpakTHyeckoe 3ansaTne Nell
Homenknartypa opraHMYeCKUX COCIWHEHWH OTACIBHBIX KIIACCOB (HACHINICHHBIC, HEHACHIICHHBIC H
apOMaTHUYECKHE YIIICBOJIOPOJbI, CIIUPTHI, (DEHOJIBI, AJIbJICTH/IbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U JIp.) 9
CocraBiieHHE TOJIHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKHX BEIICCTB OTICIBHBIX
KJIACCOB, HWCIIOJIb3Ysl WX Ha3BaHUS II0 CHCTEMATHYECCKOH W TPUBHAIBHOW HOMEHKIATYype (ITHJICH,
areTuiIeH, TIuIepuH, (eHomn, GopManmbleruia, YKCyCHas KHCJIOTa, TIWIMH). PacdeTrsl mpocreurneit
(bopMyIbl OpraHUYecKO MOJIEKYIIbI, HCXO/IA U3 3JIEMEHTHOTO cocTaBa (B %)
CamocTosiTeqbHas padoTa:
Xumus. 10 kmacc : yueb. 11t obureodpaszoBar. opranuzaiui : 6a3ossiii yposeHs / O. C. I'abpuensn, 1. 4
I'. Octpoymos, C. A. Cmankos. — M. : IIpocBemenue, 2023. — 128 c. : min. — ISBN 978-5-09-072089-2
ctp.15, BBIMOTHUTE TUCbMEHHO B TeTpaau No3-Ne4.
Tema 4.2. OcHoBHOE coep:KaHue 10
CaoiicTBa OK 01
OpraHMYecKHX Teopernueckoe o0yueHue (KOMOMHUPOBAHHBIH YPOK) 4 OK 02
COCAHHCHHH OU3NKO-XUMHUYECKUE CBOWMCTBA OPraHUYECKUX COCAMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH OK 04
KJ1acCU(UKAIIMU U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas popmyna; H30Mepus; OK 07
(bu3nuecKkue CBOMCTBa; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYECHHUS ): K 1.1
IIK 1.2
— TpeneibHbIe YrIeBOAOPObl (aJIKaHbl M IMKJIOANKaHbl). ['OpeHre MeTaHa Kak OJAMH M3 OCHOBHBIX 2

HCTOYHUKOB TCIUIA B IIPOMBIIIJICHHOCTHU U 6BITy. CBoiicTBa IMPUPOAHBIX YIJIEBOAOPOIAOB, HAXOKACHHUEC B
nprupoac U NpUMEHCHUC aJIKAHOB,

— HCIIPCACIILHBIC (aJ'IKeHBI, AJIKUHBI U aJ'IKaI[I/IeHBI) H apOMaTHYCCKUC yIJI€BOAOPOAbI. FopeHI/Ie allCTUJICHA
KaK HCTOYHUK BBICOKOTCMIICPATYPHOTO IIJIaMCHU IJII CBAPKU U PE3KU MCTAJIJIOB
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— KHCTIOPOJICOAEPIKAIINE COSAMHEHUS (CITUPTHI U PeHOIIbI, KapOOHOBBIE KUCIOTHI U 3()UPHI, aIbICTUABI U
KETOHBI, JKUPBI, yriueBonbl). [IpakTudyeckoe NPUMEHEHHE OJTHIICHTIUKOJISA, TJHIEepUHa, (eHoa.
[Ipumenenne Qopmaibaernia, ameTaabAeTuaa, YKCYCHOHM KHCIOTHL. MpUTa Kak COJIM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOMOIIIME CBOMCTBA MbLia

— a30TCOIepXKAIINE COSTUHEHUS (AMUHBI 1 aMUHOKUCIIOTHI, OJIKH ). BRICOKOMOJIEKYIISIPHBIE COSTUHEHUS
(cuHTeTMYECKME U OMOJOTMYECKU-aKTHUBHBIE). MoOHOMEp, TOJMMEp, CTPYKTYPHOE  3BEHO.
[Tomumepu3zanust 3TUIEHA KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIOJIb30BAHUS.

['eneTnveckas CBsI3b MKy KJIaCCAMH OPTraHUYECKUX COCTMHEHUM

IMpakTHyeckoe 3ansaTue Nel2

CBoiicTBa OpraHMYeCKMX COEAMHEHUN OTAEIbHBIX KJIaccoB (TpUBHAJIbHAI M MEXIyHapOIHAs
HOMEHKJIAaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4EHUS): TPEeNIbHbIE (aJIKaHbl U LIUKIOAIKAHBI),
HenpeeNbHbIe (AJIKEHbI, ATKUHBI U aJTKa/IUEHBI).

IIpakTHyeckoe 3anaTHe Nel3

ApoMaTtudeckue yriieBOJIOpObl, CIUPTHl U (EHOJbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, ambACTUIBl U
KETOHBI, aMUHBbl UM AMHHOKHUCJIOTBHI, BBICOKOMOJICKYNIIPHBIE COEAMHEHHUS. 3aJaHusl Ha COCTaBIICHHE
yYpaBHEHUN XMMHUYECKUX pPEaKIHil C ydacTHeM OpPraHM4YecKHX BEIIECTB HAa OCHOBAaHUU UX COCTaBa U
CTpOEeHUs

IIpakTuyeckoe 3ansaTue Nel4

CocraBinenue cxeM peakuuid (B TOM 4YHCIE 1O TMPEAJIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA OPIraHUYECKUX COSTMHEHUI OTIENIbHBIX KIaCCOB, CIIOCOOBI X
MOJIyYeHUsT M Ha3BaHWE OPraHUYECKHX COCAWHEHUN 10 TPUBHAIBHOM WIM MEXKIyHAPOIHOM
CUCTEMaTUYECKOI HOMEHKJIAType.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTAENbHBIX KJIAaCCOB

CamocTosiTesqbHas padora:
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PemmnTe nenoyku npeBpamieHmii:
1) C2H6 — C2H4 — C2H2 — C2H3Cl

EMn0,.H,025% 2HBr t° H,0(Hg®*1t%  cu(oH),t°
2) H2C=CH2 X1 X2 7HCLCH X3 X4

CocTtaBUTh CTPYKTYpHBIE (POPMYJIBI CIEAYIOMIMX BEIIECTB: 2- AMUHO - 3 METUJIOYyTaHOBAsI KUCIIOTA; 2,3
— TUMETUJITENITAaHOM - 1; aHWIINH.

Tema 4.3.
Unentuduxanus
OpraHUYECKUX
BEILECTB, UX
3HAYEHHUE U
MIPUMEHEHHE B

OcHoBHOE€ CoA€cpiKaHue

Teoperuyeckoe o0yuenue (KOMOMHUPOBAHHBIN YPOK)

buooprannueckue coenuHenus. [IpuMeHeHne u Ouosiormdeckas posb yriieBonoB. OxucieHue
YIJ€BOJAOB — HCTOYHMK SHEPruu KUBBIX OpraHu3moB. OOnacTh NpUMEHEHUS aMHUHOKHUCIOT.

GLITOBOI 1 [IpeBpaienus 6enkoB nuiy B opranusme. bruonornueckue pynkunun 6eiaxoB. buonorunueckue pyHkunm
NpoM3BOICTBeHHOi | KUPOB- Poab opraHI/iquKOH XUMUU B PEIICHUU TIPOOIIEM MMUIIEBON 663clnaCHocm
JeATCIBHOCTH Ponp opranmyeckodt XMMHHM B pEHICHUH TPOOJIIEM SHEPreTHYECKOW OE30MacHOCTH, B Pa3BUTUU
YenoBeKa MEIIUIIUHBI, CO3IaHUHA HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB DHEPTUH (aIbTEPHATUBHBIE NCTOYHUKH
sHeprur ). OMacHOCTh BO3/ICHCTBUS Ha )KUBBIC OPTaHU3MbI OPTaHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB
(yrneBoaopoibl, CHUPTHI, (EHOJIBI, XJIOPOPraHUYECKHUE IPOU3BOJHBIC, ANbJICTHABl W Ap.), CMBICIT
MoKa3aTes MpeIeIbHO TOMyCTUMON KOHIICHTPAIIUH.
CamocrosiTesibHast padora:
Xumus. 10 knacc : yue0. s o6meobpa3zoBaT. opranuzanuii : 6a3oBsiif ypoBens / O. C. ['abpuensu, U.
I'. Octpoymos, C. A. Cnankos. — M. : IIpocsemienune, 2023. — 128 c. : un. — ISBN 978-5-09-072089-2
ctp.106-107, Ne3-Neb
CtpykTypa U CBOHCTBA OPraHUYECKHIX BEIIECTB.
KonTpoabHnasn
pabGora 3

OK 01
OK 02
OK 04
IIK 1.1
K 1.2
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Pazpea 5.

KuHeTnueckue u TEPMOANHAMHYECCKHUE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECCKUX pealclmi/i

Tema 5.1. OcHoBHOE coep:xkaHue OK 01
Cxkopoctb OK 02
XUMHUYECKUX .

. Teopernueckoe o0yueHne (KOMOMHUPOBAHHBIN YPOK) 1K 1.1
pCaKknuu. K 1.2
XuMuecKoe CKOpOCTh pEakKiiH, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOJBI PEATHPYIOUIMX BEIIECTB,

PaBHOBECHC KOHIICHTPALlMM PEarupyroIuxX BELIECTB, TEMIIEPaTypsl W IUIONIAAM PEAKIMOHHOM IOBEPXHOCTH.
TemoBbie 3¢ (eKThl XUMUYECKUX peakuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIUH.
OO6paTumocThb peaknii. XHUMHUYECKOE paBHOBECHUE U €r0 CMEIIEHUE 01 IEHCTBUEM Pa3IMUHbIX (PaKTOPOB
(KOHLIEHTpaIsl peareHTOB WJIM MPOAYKTOB peakluH, HaBJIE€HHUE, TeMIeparypa) [Uisl CO3JaHUs
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUs XUMUYECKUX npoueccoB. [Ipunnun Jle [Hlatense
IIpakTHyeckoe 3anaTHe NelS
Pemenne npakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (aKTOpOB, BIMSIOMIMX Ha HM3MEHEHHE
CKOPOCTH XMMHYECKON PEaKIMH, B T.4. C MO3UIUI SKOJIOTMUECKHU 11e1ec000pa3HOro MoBEACHUS B OBITY U
TPYAOBOM AESATEIBHOCTH B LIEJSAX COXPAHEHUS CBOETO 3I0POBBS U OKPYXKAIOLIEH TPUPOJHOUN CpEbl.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuii Ha npuMeHeHue npuHnuna Jle-IllaTtense s OK 01
HAXOXJICHHS HANpPAaBICHNUS CMEIICHUS DPABHOBECHS XMMMUYECKOH peaKkIMi M aHaau3 (aKToOpoB, OK 02
BJIMSIIOIIMX HA CMEMIEHUE XUMHYECKOTO PaBHOBECHS. IIK 1.1
K 1.2
CamocrosiTesibHast padora:
Bo ckoabpko pa3z BozpacteT ckopocTh xumuueckoit peakiuu 2NO + O2 =2 NO2 nipu yBeIu4eHUU
koHreHTpamuu azota (II) B 1Ba paza? A) B 2 paza B) B 4 paza C) B 6 paz3 D) B 8 paz E) B 7 pa3
Pa3pea 6. PacTBopbI
Tema 6.1. OcHoOBHOE cojlep:KaHue OK 01
OK 02

Teopernueckoe 00yuyenne (KOMOMHUPOBAHHBIN YPOK)
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[Tonsarue o PactBopenne kak ¢u3nmko-xumuueckuid mporiecc. PactBopel. CriocoObl NMPUTOTOBIECHUS PACTBOPOB. OK 07
pacTBopax PactBoprmMocTh. MaccoBas 101 pacTBOPEHHOTO BemiecTBa. CMBICI MTOKa3aTels MPeAeIbHO IOMyCTUMON K 1.1
KOHIICHTPAILIUU U €r0 MCIIOJIb30BAaHUE B OLIEHKE SKOJOTMYECKON O€30IacHOCTH. K 1.2
[IpaBuna 5KOJIOTHYECKH LEIeCOO0pPa3HOTO TMOBEACHHUS B OBITY M TPYIOBOH NEATEIBHOCTH B IEISIX
COXPAHEHUS CBOErO 3JI0POBbS M OKPYKAIOWIECH MPUPOJHOM CPEIbl; ONACHOCTh BO3JICUCTBUS HA KUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIECTB.
PerreHne mpakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3a/IaHUIl HA PACTBOPHI, UCIIOJIb3YeMbIe B OBITOBOM U
MIPOU3BO/ICTBEHHOM JIEATEITFHOCTH YeJIOBEKa
CamocTosiTesqibHas padoTra:
Xumus : 11-# kmacc : 6a30BeIi ypoBeHs : yueonuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 127, [1] ¢. : wr. ISBN 978-5-09-
103623-7 ctp. 74, BBITOJIHATH TUCHMEHHO B TeTpaau Ne7, Neg.
Tema 6.2. OCHOBHOE coepKaHue OK 01
UccnenoBanue OK 02
cBOiicTB pacTBopoB J1200paTopHOE 3aHsATHE NPO(ECCHOHATLHO-OPHEHTHPOBAHHOIO CO/IEPKAHMS . OK 04
JlabopaTtopHnas pabota «IIpurotoBiaeHue pacTBOPOBY. K 1.1
[IpUroTOBNIEHHE PaCTBOPOB 3aaHHOI (MaccoBOH, %) KOHIEHTpaluK (¢ MPAKTHKO-OPUEHTHPOBAHHBIMH MK 1.2
BOIIPOCAaMH) U OIIPEJICIIEHUE CPEJIbl BOJHBIX PACTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJICHHUE PACTBOPOB.
CamocrosiTeqibHasi padora:
Xumus : 11-# knace : 6a30BbIit ypoBess : yueOHuK / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — 5-e u3n., crep. — Mocksa : [IpocBemenue, 2023. — 127, [1] c. : wn. ISBN 978-5-09-
103623-7 ctp. 74, BBIOJIHUTH TUCHMEHHO B TeTpaau Ne7, Ne§.
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COACPKAHUE (COAEePKAHUE TPUKJIATHOTO MOIYJIA)
Paznen 7. Xumust B ObITY ¥ IPOU3BOACTBEHHOI 1eATETLHOCTH YeJI0BeKa OK 01
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Tema 7.1. OCHOBHOE COIeP/KAHUE 4 OK 02
OK 04
Xumus B ObITy 1 |TeopeTHyeckoe 3aHsITHE NPO(ECCHOHAILHO-OPHEHTHPOBAHHOE COEPKAHUS OK 07
IPOM3BO/ICTBCHHOM | (KOMOMHHPOBAHHBII YPOK): K 1.1
JESITEIbHOCTH K 1.2
YeJIoBeKa Hogeiimme mocTnxeHnss XUMUYECKOW HAyKW M XUMHUYECKOH TexHoJoruu. Pois xuMuun B obecrieueHun 2 :
9KOJIOTMYECKOM, SJHEPreTUYECKOM U MUIIEBOM 0e30acHOCTH, pa3BUTUU MeauliuHbl. [IpaBuia noucka u K 1.3
aHaJu3a XUMHYECKOM HMH(POpMALUMM W3 pa3IMYHbIX MCTOYHMKOB (HaydyHas U ydeOHO-Hay4yHas
JaUTepaTypa, CpecTBa MaccoBoi nHGopmanuu, cetb HTEpHET)
IIpakTnueckoe 3ansiTHEe NPogecCHOHATIbHO-OPMEHTHPOBAHHOE coJep:kaHus Nel6:
[Touck u aHanmu3 KEMCOB O NMPUMEHEHUM XWMHUYECKHX BEIECTB M TEXHOJOTUH ¢ ydeToMm Oymymiein
npodeccuoHaIbHOM ~ AEATENBbHOCTH IO  TeMaM:  BaXHEHMIIMe  CTpPOUTENIbHbIE  MaTepHuallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaibl Uil JJIEKTPOHUKH, 5
HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJOKHA, WCTOYHUKU OHHEPrMH, OPraHMYeCKHe W MHUHEpaJIbHbIE
ynoOpeHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHMSI.
3amura: [IpencraBnenue pe3ylbTaToB pelieHUs KEMCOB B opMe MUHH-AOKIIAA C TIPe3eHTaInen
CamocrosiTesibHas padora:
. . . 2
Brinonnenue npesenranuii Ha TeMy «Posib XUMUM B 00€CTieYeHUHN 3KOJOTUUYECKON, SHEPTeTUYECKON U
MUIIEBOM 6€30MaCHOCTH, PA3BUTUN MEIUIIMHBDY.
IIpome:kyTOUYHAS aTTeCTANMS 0 AMCIHUIJINHE (3a4eT) 2
Bcero: 72
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3. YCJIOBUS PEAJM3AIIMMA TIPOTPAMMBI  OBIIEOBPA3OBATEJIBHOHN

JUCIHUIIVIMHBI «XUMMU S

3.1. TpeGoBaHUsI K MUHUMAJIBLHOMY MATEPHAILHO-TEXHHYECKOMY 00eCcedeHUI0:
OoGopynoBanue yueOHOro KaOuHeTAa:

Kabuner «Xumuny», OCHAIICHHBIH 000pyI0BaHHEM: MeOeITb, I0CKa, MEII, HAlJISTHBIC TIOCOOHS,

tabimna MeH/eneeBa, TEXHUYECKHE CpPEICTBa OOydYeHUS: KOMIIBIOTEp C YCTPOMCTBAMH

BOCITPOU3BE/ICHUS 3BYKa, MYJIbTHMEINA-TIPOCKTOP C 3KPaHOM, yueOHbIe (QMIBMBI, IIU(PPOBHIC

oOpa3oBaTenbHbIC pecypchl. BupTyanbHas XumMudeckas 1a00paTopHs.

3.2. UndopmanuonHoe odecrneyeHne peaau3auuu NporpaMmbl

Jlnia peanuzanuy nporpaMMel OuOIMoTeyHblid (GOHI 00pa30BaTEIbHON OpraHu3aliy J0JKEeH
MMETh TI€YaTHbIE U JJIEKTPOHHBbIE OOpa3oBareibHble U HHPOPMALMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE Il UCIOJIb30BaHUS B 00pa30BaTeIbHOM IIpollecce, HE crapiie 5 JeT ¢
MOMEHTA HU3/1aHusl.

Ilepeyenb yueOHBIX U3TaHUI

OcHOBHbIE HCTOYHUKH

1. Xumus. 10 xmace : yue6. mis obmeobpazoBar. opranu3anuii : 6a3oBbeiii ypoens / O. C.
I'abpuensin, U. I'. Octpoymos, C. A. Cnaaxos. — M. : Ilpocsemenune, 2023. — 128 c. : w1 —
ISBN 978-5-09-072089-2

2. Xumus : 11-# kiacc : 6a30Bb1il ypoBeHb : yueOHuk / O. C. I'abpuensu, U. I'. OctpoymoB,
C. A. CnagkoB. — 5-e u3g., crep. — Mockaa : [Ipocsemienue, 2023. — 127, [1] c. : w1 ISBN
978-5-09-103623-7

JlonoiHUTe/IbHbIE HCTOYHUKU:

1. Hoommuckuii U. 1., HoBommunackas H. C. Xumus: yaeonux mist 10 (11) xmacca o6meoop
azoBaTesbHBIX opranu3anuid. . 1.— 5-e m3q. — M.: OO0 «Pycckoe ciioBo — y4eOHUK», 20
21. — 440 c.: un. — (®I'OC. NunoBanmonHas mkoiaa). ISBN 978-5-533-00484-8

2. OOGmas u Heopranuyeckas xumus: [Ipaktudeckue padoThI 115 MKOJILHUKOB: y4eOHO-METO
mudeckoe nocodbue / moa. pea. M. 0. Ckpunkuna. — CII6.: U3a-Bo C.-Iletep6. yH-Ta, 2019.
— 100 c. ISBN 978-5-288-05908-7

3. boromomnora 1.B.Heoprannueckas xumus: yaeoHoe nocooue.— Mocksa: MHOPAM, 20
21. — 336 c. : un. — (ITIPO®Unb). SBN 9785982811875 (AnsdpaM) ISBN 9785160037066 (
NHOPAM)

4. OOmas ¥ HeopraHMuyeckas XMMHsI B CXeMaX, PUCYHKaX, TabIuIax, XdMUYECKUX

peaknusix : yaueoHoe nocodue / A.IL. Napumn. — 2-e uzn., ucnp. u gon. — Mocksa : UHOPA
-M, 2024. — 304 c. ISBN 978-5-16-018765-5 (print) ISBN 978-5-16-108333-8 (online)

5. Kapuona A. A., JIéBkun A. H. Opranndeckass XuMus JUIsl IIKOJIBHUKOB: y4e0. mocoOue. 2-e
u3n. — CI16.: U3n-Bo C.-IlerepO. yu-Ta, 2021. — 382 c. ISBN 978-5-288-06109-7

6. KumxanoB M. A., PocroBckuii H. B.

7. Opranndeckas xumus: [IpakTuyeckue pabOThI A MIKOJFHUKOB: y4€OHO-METOANYECKOE
nocob6ue. — CII6.: M3n-Bo C.-IlerepO. yn-ta, 2019. — 68 c. ISBN 978-5-288-05920-9

8. Opranuyeckas xuMusi: JabopaTopHslii mpaktukym / JI. A. Munuenko, B. E. JIpesun, JI.B.
Anppeenko. — Bonrorpan: ®I'6OY BO Bousrorpanckuit 'AY, 2020. — 96 c.

HNuTepHeT-pecypcebl:
www.interneturok.ru (Bugeoypoku mo nmpeamMeTaM MIKOJIBHOHW MPOTPaMMBI).
http://hemi.wallst.ru/ (Xumus. O6pa3oBaTenbHbIN CAUT IS MIKOJIBHUKOB).
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http://www.interneturok.ru/
http://hemi.wallst.ru/

http://mwww.chem.msu.ru/rus/elibrary/ (3nekrponnas 6uOIHOTEKA IO XUMHUH ).

OCHOBBI XMMUU: JIEKTPOHHBIN YUEOHUK [3JIEKTPOHHBIN pecypc],

URL: http://www.hemi.nsu.ru

OTKpBITBII KOJUIEIK: XUMHUS [3JIEKTPOHHBIN pecypc],

URL: http://www.chemistry.ru

XuMus A BCEX: WUIIOCTPUPOBAHHBIE MaTepuaibl IO OOILIeH, OpraHM4ecKod H
HEOpPraHWYeCcKoH  XuMuM  [dnmekTpoHHbld  pecypc],  URL:  http://school-
sector.relarn.ru/nsm/

Xumuga ¥ xu3Hb - XXI Bek: HaAy4YHO-NOMYJISIPHBIN KypHAJI [3JIEKTPOHHBIN pecypc],
URL: http://www.hij.ru/

Meoduamamepuarel

1. KAKMUE BbIBAIOT METAJLJIbI? // Briefly — https://youtu.be/Vm1YJuxFSC8

2. Mpmbsxk /  Arsenicum. Xumus —unpocro //  Xwmus - Ilpocto  —
https://youtu.be/TSUVH]dS9AK
3. AOGcomotraeir  crupr.  Xwmmus  —IIpocto  //  Xwmms - Ilpocto  —

https://youtu.be/ Keapcy06fl
4. Heckonpko mnai¢xakoB co couproM. Xumus —mnpocto. // Xumus - Ilpocto —
https://youtu.be/ XBSWLWSsixXM
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http://www.chem.msu.ru/rus/elibrary/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
https://youtu.be/Vm1YJuxFSC8
https://youtu.be/TSUVHjdS9Ak
https://youtu.be/_Keapcy06fI
https://youtu.be/XBSWLWsixXM

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA3OBATEJIBbHON JUCIHUATLIAHBI

KoHTposb U OlLleHKa pe3ysbTaToB OOy4eHHsI OCYIIECTBISETCSA IMpPENoJaBaTelieM B Ipolecce
MPOBEACHUS TPAKTHUECKUX 3aHATUH W JabopaTopHbIX pabOT, TECTHPOBAHHUS, a TaKXKe
BBIMIOJTHEHUSI  OOYYalOUIMMHCA WHAMBHIYAJIIbHBIX 3aJaHUM, TPOEKTOB, HCCIECIOBAHUM.
Pesynbrarel oOyueHHS ONpeAesnsioT, 4YTO oOydaroluecss MAOJDKHBI 3HATh, I[OHUMAaTh H
JEMOHCTPHUPOBATh 110 3aBEPIICHUN U3YUEHUS AUCLUIIIINHBL

Jnst popMHUpOBaHUs, KOHTPOJII M OIICHKH pPE3yJbTaTOB OCBOCHHS Y4eOHOW IUCHUIUIMHBI
UCTIOJIB3YETCS CHCTEMA OIICHOYHBIX MEPOTIPUATUHN, IPEACTABIISIONIAs COO0H KOMITJIEKC y4eOHBIX
MEpPONPHUATHH, COTJIACOBAHHBIX C pe3ylbTaTaMH OOydeHHUS M CPOPMYIHMPOBAHHBIX C Y4ETOM
OI'OC COO (npeametnsie pe3yapTaThl o aucuumuinae) 1 I'OC CIIO.

Tunbl 0O1l€eHOYHBIX

Ne | OK/MIK | Moayas/Pa3znen/Tema | Pesyabrat 00yuenust .
MepOonpUsITHI
| | OcHoBHOe conep:kanune
1 ®opmy.1upOBaATH
Pazgea 1. OcHOBBI cTpOeHUs pMyHp
0a30Bble MOHATHS U
BellecTBa
3aKOHbI XHMHH
1.1 | OK 01 Crpoenue aToMOB Cocraiars xumnueckue | 1. Tect «Ctpoenune atoMoB

XHUMHYECKUX 3JIEMEHTOB |(DOPMYIIBI COCTUHEHUI B |XUMHYECKUX JICMEHTOB U
Y TIPUPOJIa XUMHUYECKOH |COOTBETCTBHH CO MIPUPOJIAa XUMHIECKOM
CBSI3U CTENEHBIO OKHUCIICHUS CBSI3I».

XAMHYECKUX 3JIEMEHTOB, |2. 3aJaud Ha COCTaBJICHHE
WCXO/IS U3 BAJICHTHOCTH U | XUMHUYECKUX (GOPMYIT
AIEKTPOOTPHUIIATETFHOCTH |IBYXaTOMHBIX COCIMHECHHIA
(okxcuaoB, cynbdumos,
TUIPUJIOB U T.I1.).

3. 3amagus Ha
HCI0JIb30BaHHE
XUMHUYECKOM CUMBOJIMKH U
Ha3BaHHUI COECTUHEHHH 110
HOMEHKJIaType
MEXIYHApOJIHOTO COI03a
TEOPETHYECCKOU U
MPUKIATHON XUMUU U
TPUBHAIIbHBIX Ha3BaHUN TSI
COCTAaBJICHUS XUMHYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUI0B, THAPUAOB U
T.I1.) U APYTUX
HEOPraHUYECKUX
COCJIMHEHUI OTHCIbHBIX
KJIaCCOB
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmnuma J[. 1.
MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKHUEC 3JICMCHTHI B
COOTBCTCTBHH C UX
MI0JIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.N. Menpeneena

1. TlpakTuueckue 3a1anus
Ha YCTaHOBJICHHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XUMUYECKUX DJICMEHTOB U
MEePUOAUYECKUM
W3MCHEHHEM CBOMCTB
XUMUYECKUX DJICMEHTOB U
UX COCINHEHUH B
COOTBETCTBHMU C
MOJIOKEHUEM
Ilepnoanueckoii cucreme.
3. IlpaxTuko-
OPHUEHTHPOBAHHBIC
TEOPETHUYECKHUE 3a/IaHUS Ha
XapaKTePHU3aAIUIO
XUMHUYECKUX DJIEMEHTOB:
«Mertamnudeckue /
HEMETANIMYECKHE
CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJCTBO K JIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C X
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHEM B
MePUOINYECKON cucTeme
XHUMHYECKHUX IJIEMEHTOB
J.1. MennaeneeBa»

Pa3nes 2. XumMnueckne peakuun

XapakTepu3oBaTh THIIbI
XMMHYECKHUX peaKkuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peaknun»

2.1

OK 01
OK 04
OK 07

THIel XUMHYECKUX
peakiuin

CocTaBiIsTh peakiiuu
COEMHEHUS, Pa3I0KEHNUs,
oOMeHa, 3aMeIICHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE
peakinuu

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKIiuii:

— COCIUHCHUS, 3aMEIICHHUS,
pas3ioxeHus, 0OMeHa;

— OKHMCIIUTEIILHO-
BOCCTAHOBHTEJILHBIX
peakuuii ¢ UCTIOJIb30BAHUEM
MeTOoJa JIEKTPOHHOTO
OajaHca.

2. 3agaun Ha pacyeT Macchl
BEIIECTBA MK 00BEMA
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrar 00yueHust .
MeponpusTH
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYaCTBYIOIIHNX B
pEeaKLUU BELIECTB; PACYCTHI
Mmacchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
IPOJIYKTOB PEaKIUH, €CIU
OJIHO M3 BEIIECTB UMEET
MIPUMECH.
2.2 | OK 01l |DnexTporuTHyuecKas CocTaBisiTh ypaBHEHUS 1. 3anaHus Ha cocTaBJeHHE
OK 04 |auccoumariusi ¥ HOHHBIN |XUMUYECKUX PEAKITUU MOJICKYJIIPHBIX ¥ HOHHBIX
oOMeH MOHHOTO 0OMeHa ¢ peaxiuii ¢ yuactueM
YYaCTHEM KHUCJIOT, OCHOBaHUU U
HEOpPraHMYECKUX BEIIECTB |COJIeH, ycTaHOBJICHHE
W3MEHEHUS KHUCIOTHOCTH
Cpelibl
2. JIaboparopnas padota
"THIBI XUMHUYECKUX
peakuii"
3 | Pa3gen 3. Ctpoenmne u cBoiictBa |HccienoBars crpoenue u|KoHTpoabHas padora
HEOpPraHu4ecKUX BellecTB cBoiicTBa «CBoiicTBa
HEOpraHu4ecKux HEOpraHM4ecKHX
BelllecTB BellecTB)
3.1 | OK 01 Knaccudukanus, Knaccudunmponars 1. Tect «Homenknatypa u
I[IK'1.1 |HOomeHKIaTypa u HEOPraHU4YeCcKHe Ha3BaHUE HEOPraHUYECKUX

CTPOCHHC
HCOPraHU4YCCKHUX
BCIICCTB

BE€IIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

BELIECTB, UCXOJIS U3 UX
XUMHYECKON (HOPMYIBI UITU
COCTaBIIEHUE XUMUYECKOM
bopMyIbl, UCXOS U3
HA3BaHMsI BEIL[ECTBA 110
MEXIyHApOAHON WU
TPUBHUAIILHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT
MacCOBOM JIOJH (MAacChl)
XUMHYECKOTO AJIEMEHTa
(coenuHeHMsI) B MOJIEKYIIe
(cmecn).

3. [IpakTuueckue 3a1aHus
Mo KJIaccu(uKaluu,
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

HOMCHKJIAType U
XUMHYECKUM (hopmymnam
HEOPraHMYECKUX BEIECTB
Pa3TUYHBIX KJIACCOB.

3.2

OK 01
OK 02
K 1.1

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIICCTB

YcranaBiauBaTh
3aBHCHUMOCTD (PU3UKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAK)Ke TUIIa
KPUCTaJUIMYECKOU
pemeTku

1. Tect «Ocobennoctu
XUMHYECKHUX CBOMCTB
OKCHJIOB, KUCTIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEMM.

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMHYECKUX
peaKkuuil ¢ yqacTuemM
MIPOCTBIX M CJIOKHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH U aM(POTEPHBIX
TUAPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
MOJIyYEHUSI.

3. IIpakTuxo-
OPUEHTUPOBAHHBIC
TEOpeTUYecKHe 3aJaHus Ha
CBOICTBA U MOJIy4CHUE
HEOPraHMYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnentndukanus
HEOPraHUYECKUX
BEIIECTB

HccnenoBarh
Kaue€CTBEHHBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

1. ITpakTuxo-
OPHCHTHPOBAHHBIEC 33JIaHUS
10 COCTABJIEHUIO
XUMHUYECKUX PEAKIUi ¢
y4acTUEM HEOPTaHUYECKUX
BEIIECTB, UCIIOJIb3YEMBIX
JUISL UX UICHTU(UKALINH.
2.JIaGopaTopHas pabora:
“Unentudukanus
HEOPraHUYeCKHUX BEIECTB”

32



Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrar 00yueHust .
MeponpusTHI
4 | Pazgen 4. Ctpoenue u cBoiictBa |UcciaenoBath crpoenue u|KonrposbsHasi padora
OPraHMYecKuX BellecTB cBoiicTBa oprannyeckux («CTpoeHue u cBoiicTBa
BellecTB OPraHMYecKUX BellecTB»
4.1 | OK 01 Krnaccudukarmus, Knaccudumnuposartsb 1. 3agaHust Ha COCTaBJICHUE
I[IK 1.1 |cTpoenue u OPraHNYEeCKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
I[IK 1.2 |nHomeHnknarypa COOTBETCTBUH C HX COCJIMHEHUH 110
OpraHMYECKUX BEILIECTB |CTPOECHUEM TPUBUAIILHON WIIH
MEKTYHApOJHO U
CHUCTEMAaTHYECKOU
HOMEHKJIAaType.
2. 3ajaHus Ha COCTaBJICHHE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYEeCKUX BEIIECTB
OT/I€JbHBIX KJIACCOB.
3. 3aauun Ha onpeaeIeHne
npocreiien GopmyIibt
OPraHNYeCcKOW MOJIEKYJIBI,
HCXOJI U3 DJIEMEHTHOIO
cocrana (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAaHABJIMBATh 1. 3amaHus Ha cOCTaBJICHUE
OK 02 |coeguHeHuit 3aBUCUMOCTH (hH3HUKO- YpaBHEHUH XUMUUYECKUX
OK 04 XUMHUYECKHUX CBOMCTB peakui ¢ yyacTuemM
OK 07 OPraHWYEeCKUX BELIECTB OT |OPraHUYECKHUX BEIECTB HA
I[K 1.1 CTPOEHUSI MOJIEKYJ OCHOBAaHMU UX COCTaBa U
[IK 1.2 CTPOEHHUSI.

2. 3aga"Husa Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakIuu,
WJUTFOCTPUPYIOLTUX
XHUMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKaHUs TAaHHBIX
peaKuui U FTeHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTHEbIe 3324 1O
YpaBHEHUSIM PEAKIIH C
Y4aCTHEM OpPraHUYECKUX
BCIIECTB.
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrar 00yueHust .
MeponpusTHI
4.3 |OKO01 |Unentudukamus Hccnenosate 1.IIpakTuko-
OK 02 |opraHMuecKUX BEILECTB, |KAYECTBEHHbIC PEAKIIMM  |OPUEHTHUPOBAHHbBIC 33 JaHUS
OK 04 |ux 3HaueHue u OPraHNYeCKHUX 10 COCTaBJICHHUIO
I[IK 1.1 |mpumeHeHMEe B OBITOBOM |COEAMHEHUN OTIENIBHBIX |XUMHUYECKUX peaKiui ¢
I[IK 1.2 |u npon3BOACTBEHHOU KJIACCOB Y4aCTHEM OpPraHUYECKUX
NeSITEIbHOCTH YEJIOBEKa BELIECTB, B T.4.
UCIOJIb3YEMBIX JUISl UX
uaeHTU(UKAIUY B OBITY U
IIPOMBILIJIEHHOCTH.
5 | Pa3gen 5. Kunernueckue u Xapakrepu3oBarthb
TepMOJAMHAMHYECKHe BJMSIHHE PA3IUYHbIX
3aKOHOMEPHOCTH NMPOTEeKAHUSA (¢axTopos Ha
XMMHMYECKHX peakuuii pPaBHOBecHe U CKOPOCTh
XUMHYECKHUX PeaKiui
5 | OKO01 CKOpOCTh XMMUYECKUX | XapaKkTepu30BaTh IIpakTnko-
OK 02  |peakuumii. XMMHUYECKOE |BIMSHHE KOHIEHTPALMK |OPUEHTUPOBAHHBIE
I[IK 1.1 |paBHOBecue pearupyromux BeIecTB U |TEOPETUUECKHUE 3aIaHUS Ha
I[IK 1.2 TEMIIEpaTyphbl Ha CKOPOCTh |aHan3 (aKTOPOB,
XMMHMYECKHUX PEaKIIUN BIIUSIONIUX HA U3MEHEHUE
XapakTepu3oBaTh CKOPOCTH XUMHUYECKOU
BIIUSTHUE U3MEHEHUS peakuuu. IIpakTuko-
KOHLEHTPALMK BEIIECTB, |OPUEHTUPOBAHHBIC 3aJaHUS
peakuuu cpeasl u Ha IIPUMEHEHUE NPUHIUIA
TeMIepaTypbl Ha Jle-1llaTenwe nist
CMEILICHUE XUMHUYECKOTO |[HAXOKJICHUS HAIPaBICHUS
paBHOBECHS CMEIIICHHS] PAaBHOBECHS
XMMHMYECKON PEaKLMH U
aHaiau3 (pakTopos,
BIIUSIOUINX HA CMELLEHUE
XMMHMYECKOTO PaBHOBECHS
6 | Pa3men 6. PacTBOpBI HccaenoBaTrb HCTHHHBIE
PAcTBOPBHI € 32JaHHBIMH
XapaKTePUCTHKAMU
6.1 | OK 01 ITonsatue o pactBopax  |Pasnuyars uCTUHHBIE 1.3ananust Ha cocoObI
OK 02 pacTBOPBI IIPUTOTOBJICHUE PACTBOPOB
IK 1.1 u Ha nokasarens [1/IK (ero
IIK 1.2 UCIIOJIb30BAHUE B OLICHKE

AKOJIOTUYECKOMN
0€30MacHOCTH).
2. IIpakTuko-
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrar 00yueHust .
MeponpusITHI
OPUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIe B OBITOBOU U
IIPOU3BOJACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 | OK 01 Hccnenoanue coiicts |MccnemoBath Gu3HKO- JlaGoparopnas padota
OK 04 |pactBOpOB XUMHYECKHE CBOMCTBA “IIpuroToBiieHHE
K 1.1 UCTUHHBIX PaCTBOPOB pacTBOpoB”
K 1.2
Il | IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJepPKaHue (CodepsKaHue MPUKJIATHOIO
MO/1YJIfA)
7 | Pa3nen 7.

Xumus B 6bITy 4 l'[pOI/I3BO[[CTBeHHOI7] ACATECJIbHOCTH Y€J10BCKA

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK 1.2
IIK 1.3

Xumus B ObITY U
MPOU3BOJACTBEHHOMN
NeATeNbHOCTH YeJI0BEKa

OneHnBaTh NOCIEACTBUS
OBITOBOH U
MPOU3BOJACTBEHHOMN
JIeITEILHOCTH YeJIOBEKa C
MO3UIIMH DKOJOTHYECKOM
0e30I1acHOCTH

Ketic (c yuerom Oynymeit
npoeCcCUOHATBHOU
JIESATETLHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:
1. IloTennenue KIUMarTa u
BBICBOOOKIEHIE Fa30BBIX
THUIPATOB CO JHA OKEaHa.
2. byayiue matepuansl 1ist
aBHa-MallnHO- U
MPUOOPOCTPOCHUSI.

3. HoBble Matepuaisl 1ist
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacTUTENBHBIX IIPENapaToB

.

AJOKYMEHT NOoArNn1MCAH
SQNEKTPOHHOW MOAMUCHIO

Ceptudmkat: 01535496000CB2F8B3465FB1B08BDFD468
Bnapeneu: Mepennétos Hukuta Bnagummposuy
OevictButeneH: ¢ 17.10.2024 go 17.10.2025
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