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IMACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM
OBIIEOBPA3OBATEJBbHON TUCHUIIINHBI « XUMHUST»

1. OBLIAA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIBLHOU JUCHUIIJIAHBI «XUMUSI»

1.1. Ob6aacTb NpMMeHEeHHs IPOrPAMMBbI

PabGouass mporpamMma y4eOHOW IUCHUIUIMHBI «XUMUS» SBJISCTCS YacThbl0 OCHOBHOU
npodeccuoHaNbHOM 00pa3oBaTebHOM MporpaMMbl B cooTBeTcTBUU ¢ OI'OC mo crnenuanbHOCTIM
40.02.01 «IIpaBo u opranuzanus couuanbHoro odecrnedenus’» u 40.02.02 «IIpaBooxpaHurteabHast
JESITEIbHOCTh.

1.2. MecTo IMCUMILUIMHBI B CTPYKType OCHOBHOW mNpodeccHOHAILHOH 00pa3oBaTeIbHOM
MPOrpaMMbl

VYyeOHasi qUCIUIIINHA «XUMHs» H3ydaeTcss Ha 0a30BOM YpoBHE B 00Ie00pa3oBaTeIbHOM
uukie ydeOHoro rutana OIIOIT CIIO na 6a3e ocHOBHOro oOIIero oOpa3oBaHUs C MOJIYYEHHEM
cpenHero o0rmiero oopazoBaHusl.

[IpuknanHoit Moynp BKIOYaeT ouH paszzaen. Pazaen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM
NEeSITEIbHOCTH YEJIOBEKa» M peall3yeTcsl Ha Marepualie KeWCOB, CBS3aHHBIX C OSKOJOTMYECKOH
0€30MacHOCTBI0O U OIICHKOW  TIOCIEACTBUA  OBITOBOM W  TPOU3BOACTBEHHOW  Oymaymieu
poheCcCHOHANTBHON JEATETLHOCTH 00yUJaOIIUXCS.

1.3. Heau 1 miianHupyemMblie pe3yabTaThl 0CBOCHUS U CIUATINHbBI

1.3.1. lleap v 3212494 AUCHHUIIJIMHDI:

dopmupoBaHuEe y CTYJICHTOB MPEACTABICHUS O XMMHYECKOW COCTaBISIOLIEH €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa KaK OCHOBBI NPHUHITHS PEIICHUNH B YXU3HEHHBIX U IPOU3BOICTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOI cpejie.

3agauu AMCUMILINHBI:

1) cpopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX IPOIECCOB H
SBJICHUA B OKpYXKawlled cpene, LEIOCTHOW HayyHOM KapTUHBI MHpA, B3aUMOCBSI3U U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBIATH (OPMYJbl HEOPraHMYECKHMX W OPraHUYECKHX BEIIEeCTB,
yYpaBHEHUS XUMUYECKUX pPEaKIui, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATh PE3YJIbTATHI
XMUMHYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM MPOBEACHHS MPOCTEHININX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEeIOBAaHUI ¢ COOMIOJeHHEM MpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMH M J1a0OpaTOPHBIM
obopynoBaHueM;

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

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITETbHOCTH U XUMUYECKHX
MIPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHWMAHUE 3HAYUMOCTU JOCTHKCHHH XUMHUYECKOW HAyKH M TEXHOJIOTHA
JUIS Pa3BUTHUS COLIMATLHON U IPOU3BOACTBEHHOM cep.



1.3.2. IlnaHupyeMble pe3yJbTaThl OCBOEHHS O00IIEO0PA30BATE]BLHON JHCHUILIUHBI B
cootBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO.

Oco6oe 3nauenue qucuuruinaa uMeet npu popmuposanun OK u TTK.



1.3.2. Ilnannpyembie pe3yJbTaThl 0CBOCHHUsI 001meo0pa3oBaTe/bHOM AucuuIIMHbBI B cooTBeTrcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC

COO
Koa n Ilnanupyemsbie pe3yJibTaThl OCBOCHHS TUCIHIJIHHBI

HaMMEHOBaHUe

(])OpMI/IpyeMbIUX O6ume’ JIMCUUILIMHAPHbIE

KOMIIE€TEHIM i

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: - BIAIETh CHCTEMOM XMMHWYECKHMX 3HAaHHW, KOTOpas BKJIOYAECT:

Brei6upath - TOTOBHOCTb K TpPYAY, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKUN DSJIEMEHT, aToM, JJIEKTPOHHAs

CIoCcoObI MacTepCTBa, TPYI0JIIO0UE; 000J0UKa aToma, s-, p-, d-3JIeKTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIA,

pelleHns 3a1a4 | - TOTOBHOCTh K  aQKTUBHOW  JICATEIHHOCTH | BAJIGHTHOCTB, JJICKTPOOTPHIIATEIBLHOCTh, CTEIICHb OKHCIICHHS, XHUMHUYCSCKast

npodeCcCHoHaNb | TEXHOJOTUYECKOU U COIMAIbHOW HAMPABIEHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OO0bEeM, YIJIEPOJHBIA CKEJNeT,

HOM CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUIAHUPOBATh W | (YHKIIMOHAJIBHAS TPYIA, PATUKAT, W30MEPHs, U30MEPhl, TOMOJOTHYECKUI

JIEATEILHOCTH CaMOCTOSITEIFHO BBITIOJHSITH TaKYIO JACSITEIBHOCTD;, | Psll, TOMOJIOTH, YIIE€BOJOPO/IbI, KUCIOPOIA- U a30TCOICPKAIINE COSAUHEHUS,

MIPUMEHHTEIIBHO | - HHTEpEC K pa3INYHBIM cepam | OMOTOTHYECKH AKTUBHbBIE BeEIIeCTBA (YrJIeBOJbI, KUPBI, OEIKH), MOHOMED,

K pa3JIMYHbIM pohecCHOHANTBHOM e TETHLHOCTH, MOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COCIUHEHUS,

KOHTEKCTaM OBiajgeHHe  YHUBEPCAIbHBIMM  YYeOHBIMH | KPUCTAJUIMUECKAsl PEUIETKA, TUIbl XUMHUYECKHX peakuuil (OKHCIUTEIbHO-
MO3HABATEJbHBLIMY JAeHCTBUSIMMU: BOCCTAHOBUTEIBHBIC, K30-U YHAOTEPMHUUYECKHEC, PEaKIIMd HOHHOTO OOMEHa),
a) 0a3oBbIe JJOrHYecKHe JAeiCTBUS: pacTBOP, AIEKTPOIUTHI, HEIIEKTPOIHTHI, SJICKTPOJIUTAYECKAS AUCCOIHAIIHS,
- CaMOCTOSATENLHO dhopmynupoBaTh U | OKUCIIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKON peaKIi, XUMHUIECKOE

aKTyaJIM3UpOBaTh MPoOJIeMy, paccMaTpHBaTh €e
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIICCTBCHHBIM TNPU3HAK WU
OCHOBaHHUS ISl CpPaBHEHUS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh IUEIH JICATCIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH W TNPOTHBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

3aJaBaTb

paBHOBECHE), TEOPUM U 3aKOHBI (TECOpUS XHUMHYECKOTO CTPOCHHS
oprannyeckux BemectB A.M. byrinepoBa, Teopus 3JIEKTPOJUTHYECKON
Jycconanuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH, (PaKTOIOTUICCKUE
CBEJICHMSI O CBOMCTBAX, COCTaBe, MOJyYeHUH U OE€30MacHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MIPaKTUYECKON JIEATESILHOCTH YEJIOBEKA;

- YMEThb BBISBIATH XapaKTepHBIE MPHU3HAKA M B3aMMOCBSI3b M3YYEHHBIX
HNOHSITHUM, TPUMEHSITH COOTBETCTBYIOIINE MOHSATHUS MPU OMIMCAHUU CTPOCHUS U

! VKa3pIBalOTCA TMYHOCTHBIE M METANpeIMETHEIE pe3ynbTathl m3 PI'OC COO (B mocenneit penaximu ot 12.08.2022) B orrnaronsHoi hopme, GopMupyeMbie 001Ie00pa3oBaTenbHOI

JUCLIATUTAHON

2 I[I/ICIII/IHJ'II/IHapHBIG (HPCHMGTHHC) PE3YIbTAThl YKA3bIBAOTCSA B COOTBETCTBUU C MeTOZ[PIKOfI npernoaBaHus AUCHUIIIINHBI




- BHOCUTh KOPPEKTHBBl B  JIESTCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YAbTATOB LEJSIM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEA0BaTENbCKUE e CTBHS:

- BIIQJICTh HABBIKAMH Yy4eOHO-MCCIIEA0BATEIHCKOM
" MIPOEKTHOM JIESITCIIbHOCTH, HABBIKAMH
paspernieHus npooeM;

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

- aHAJIM3UPOBAThH IMOJIydEHHBIC B XOJI¢ PEIICHHUS
3aJlaud Pe3yJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JOCTOBEPHOCTh, MPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B MMO3HABATEIBHYIO U
MPAKTUIECKYIO 00JIaCTH KU3HEICATCIILHOCTH,

- yMeTh HWHTEIPUPOBATH 3HAHUSA M3 Pa3HBIX
MPEeIMETHBIX 00acTei;

- BBIABUTATh  HOBBIC  WJICH,
OPUTMHAJILHBIC TIOJIX0/IbI U PEIICHUS;
- CIOCOOHOCTh MX MCIIOJIb30BAHUS B
MMO3HABATEILHOM U COIUAIBHOM MPaKTHUKE

npeajiaraTtb

CBOWMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IPEBPALLCHUN;

BBISABIIATD B3aMMOCBA3b XUMHYCCKHUX 3HAaHUHN C IIOHATHUAMHU u
MpeaACTAaBIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMETb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOJHOTO COK3a TEOPETHYECKOM W MPUKIAJHOM XUMHU U

TPUBHAJIbHbIC HA3BAHUS BKHEUIINX BEIIECTB (STHJICH, alleTHJICH, TJIMIEPHUH,
¢deHon, Qopmanbaeruy, yKCycHas KUCIIOTa, [IJIMIMH, YrapHbIA Tas,
YIJIEKHUCIBIN Ta3, aMMHUaK, TallleHas U3BEeCTh, HeralieHas U3BECTh, MMUThEBAs
colla W JIPYTUX), COCTaBIATH (HOPMYJIBI HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB, YPAaBHEHHsS XHUMHUYECKHX pEaKIUil, OOBSICHITH WX CMBICIH,
TIOITBEPKIATh XapaKTepHbIE XAUMUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIIUMH JKCIIEPUMEHTAMHU U 3AIUCSIMH YPAaBHEHUH XUMHUYECKUX
peaKuuii;

- YMEThb YCTaHaBJIHMBATh IMPHHAJICKHOCTh W3YUYEHHBIX HEOPTaHWYECKUX M
OpraHMYECKUX BEIIECTB K OIMpPE/EIeHHbIM KjaccaM U IpyIMIaM COeAWHEHUH,
XapaKTepu30BaTh MX COCTaB M BAKHEHIINE CBOWCTBA; OMPEACISTH BHJIBI
XMUMHUYECKUX CBs3eH (KOBaJeHTHAas, NOHHAs, METajlIn4yeckasi, BOJIOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KJIACCU(PUIIMPOBATH XUMHUECKHE
peakuuu;

- chopMHpOBaTh TPEACTABICHHUS: O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAayYHOW KapTUHbI MHUpA, POJIM XMMHUU B TO3HAHUU SIBJICHUUN
Opuposbl, B (QOPMUPOBAHUHM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMON ISl PELICHUS MPAKTHYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO U
MIPUPOIHON Cpelie;

- yMeTh MPOBOAWTH PACUeThl MO XUMHYECKUM (OopMylnaM U YypaBHEHHSIM
XMMHYECKUX pEakIuil ¢  HCIONb30BaHHEM  (U3UYECKUX  BEIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOU CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BATh
CHUCTEMHbIE XMMHUYECKHE 3HAHUS JUI NPUHATUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM




OK 02.
Hcnonws3oBarts
COBPEMEHHBIE
CpeacTBa
IIOMCKA, aHATIN3a
"
MHTEpIpETANU
nH(popmMaluu u
nH(pOpPMaLMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUSI
3aza4
npodeccuoHab
HOM
NeSITeNIbHOCTH

B o0siacTH IEHHOCTH HAYYHOTI'O IO3HAHMSA:

- c(hOpMHUPOBAHHOCTh MHPOBO33pEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKd U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JMaiore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPUICHCTBOBAHHE SI3bIKOBOM M UUTATEIHCKOU
KyJbTYpbhl KaK CpEJCTBA B3aUMOJECHCTBUS MEKIY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHWE IIEHHOCTM HAYyYHOW MAESATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITh  NPOEKTHYHO U
HCCIIEI0BATEIIBCKYIO NEeSATENBHOCTD
VHJMBHUIyaJIbHO U B TPYIIIIE;

OBjaiecHHe  YHMBEPCAJbHBIMH  Y4eOHBIMH

NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ undgopmanueii:

- BIIAJICTh HaBBIKAMU MOJIy4YeHUs MHPOpMAIUU U3
HMCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBIISITh MOUCK, aHATN3, CUCTEMAaTU3alINI0 U
MHTEpIpEeTAN0 HHPOPMAIMH PAa3TUYHBIX BUJIOB U
(dhopM mpencTaBICHHUS;

- co3laBaTh TEKCThl B pa3iMuYHBIX (opmarax c
y4eTOM Ha3HAaueHuss HHPOpMAIMM U IEJeBOM
ayIUTOpUH, BBIOMpas ONTUMAIbHYIO  (QopMy
MIPE/ICTaBJICHUS U BU3yaTH3alUy;

- OLEHHBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpopMalluy, €€ COOTBETCTBUE IMPABOBBIM H
MOPaJbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeACTBA HH(MOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTMI B pELICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3aIlMOHHBIX  3a7ad ¢  CcOOJIoJeHHEeM
TpeOOBaHUIN IPTOHOMHUKH, TEXHUKH 0€30TaCHOCTH,

- YMETb IUJIAHUPOBAaTh U  BBIINOJIHATH XUMHUYECKUMH  3KCIEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BEUIECTB IIPpU HAarpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMH HA ajbAETUbI,
KpaxMaji, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JKOB IpU HarpeBaHuw,
[[BETHBIE pPEAaKIHUW OCNIKOB; TPOBOJAWUTH pEAKIMH HOHHOTO OOMEHa,
OTIPENICNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIIMHU Ha Cylb(aT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTUOH AaMMOHHUS;  pellarh
SKCIIEpUMEHTANIbHBIE 3amaun 1o Temam "Metamel" u "Hemeramns") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalIeHUuu C
BELIECTBAMHU U J1a0OPATOPHBIM 0OOPYAOBAHHUEM; IMPEICTABIATh PE3YJIbTAThI
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3allicH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

- YMETb aHAJIM3UPOBATh XUMUYECKYIO HH(OPMALIHIO, ITOJIy4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOM nHpopmaiuu, cetb IHTEpHET u Apyrue);

- BJaJeTh OCHOBHBIMH METOJAaMH HAYYHOTO TIO3HAHMSI BELIECTB U

XUMHYECKUX  SIBIEHUM  (HaOdrofeHuWe,  U3MEpEeHHe,  JKCIIEPUMEHT,
MOJICITMPOBAHNUE);

- YMeThb IpPOBOJAUTH PacyeThl MO XUMHYECKMM (OpMyJaM U ypaBHEHMSIM
XMMHUYECKHX PEaKUUMH C  HUCMNOIb30BaHUEM  (PU3MUECKUX  BEIMYUH,

XapaKTePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMaybHBIC YCIIOBHWSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIH30BATh
CHCTEMHBbIC XMMHUYCCKHE 3HAHUS JUI TPUHSATUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM




TUTHEHBI, pecypcocOepekeHus, MpPaBOBbIX H
THMYECKMX  HOPM, HOPM  HH(POPMALMOHHOU
0e30I1aCHOCTH;

- BJIaICTh HAaBBIKAMHW PACIIO3HABAHWA W 3alIUTHI
nHpopMannu, HHOOPMAITHOHHOK 0€3011aCHOCTH
JIMYHOCTH,;

OK 04.
OddexTuBHO
B3aMMOJICHICTBOB
aTh U paboTaTh B
KOJIJICKTHUBE U
KOMaHj1ie

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTU U CAMOOTIPEIECIICHUIO;
-OBJIAJICHHE HaBBIKAMU yueOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
NEeSITENHHOCTH;

Osaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU J1€CTBUAMM:

0) COBMeCTHas 1eSITeJIbHOCTD:

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW W WHIUBUIyaJIbHON PaOOTHI;

- TpUHUMATh LETU COBMECTHOHN JeATelIbHOCTH,
OpPraHU30BBIBATH M KOOPIAUMHHUPOBATH JEHCTBUS MO
€¢ JOCTHIKCHUIO: COCTaBJIATh INIaH JICHCTBHIA,
pacrnpenensaTh pojid ¢ yieTOM MHEHUH yYaCTHHUKOB
00CyXXJaTh pe3ylbTaThl COBMECTHOM paboThI;

-  KOODAMHHUPOBATb M BBINOJHATH paboOTy B

YCIIOBUAX pcajibHOI O, BHUPTYAJIIbHOT'O u
KOM6I/IHI/IpOBaHHOFO BBaHMOHCﬁCTBHH;
- OCYHICCTBIJISITH IMMO3UTHUBHOC CTPATCTUYCCKOC

MIOBEJICHUE B PA3JIMYHBIX CUTYaLUsX, IMPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh UHUIIMATUBHBIM
OgByajeHne yHUBEpPCAJIbHBIMHU PeryJIATHBHBIMU
JefCTBUSIMH:

) NPUHATHE ce0s1 M APYTHUX JI0/eil:

- IPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX JIIOIEN
IIPY AHAJIU3€ PE3YNIbTATOB JESATEIBHOCTH;

- IpHU3HABaTh CBOE MPABO U IPABO APYTUX JIIOAEH

- yMeTb IUJIAHUPOBAaTh U  BBINOJIHATh XUMHYECKUH  OKCHEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BELIECTB IpU HAarpeBaHUM, IOJy4YEHHE
STWJIEHA U W3YyYEHHUE €ro CBOICTB, KaueCTBEHHBIE pPEaKIUU Ha allbJEeTU[bl,
KpaxMmai, YKCYCHYIO KHCJOTY; JeHaTypaiusi O€IKOB NpH HarpeBaHuw,
[BETHbIE pEaKIHH OENKOB; MPOBOJUTH pEaKIUd HOHHOTO OOMEHa,
OTIPENENIATh Cpeay BOAHBIX PaCTBOPOB, KAUECTBEHHbIE PEaKIUU Ha Cyab(aT-,
kapOoHaT- M  XJOpPUA-aHHOHBI, HA KaTHOH AaMMOHHUS;  pellaTh
JKCIIEpUMEHTaJbHble 3afauu 1mo TeMaM "Mertamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWJIAMHM TEXHUKH O€30MacHOCTH MpHu oOpalleHuu ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYAOBAaHHEM; HMPEICTABIATh PE3YNIbTAThI
XUMHYECKOT0 IKCIIEPUMEHTA B (pOpMe 3alIMCH YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyINpPOBAThH BBIBOJBI HA OCHOBE ITUX PE3YIbTATOB




Ha OIINOKH;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MTO3UIIUU JIPYTOTO YEIOBEKa,

OK 07. B o0J1acT 3K0/10rMYE€CKOr0 BOCIUTAHMS: - chopMHupOBaTh TPEACTABICHHUS: O XUMHUYECKOM  COCTaBIISIONICH
CopeiictBoBath | - C(HOPMUPOBAHHOCTH JKOJOTHYECKON KYJIbTYpHI, | €CTECTBEHHOHAYYHOH KapTUHBI MHUpPA, POJIM XMMUU B TIO3HAHUH SIBICHUI
COXPAaHEHUIO MMOHMMAHKE BIHMSHUS COIMALHO-YKOHOMHYECKUX | IPUPOABI, B (OPMHPOBAHUM MBIIUICHUS ¥ KYIbTYPHl JIMYHOCTH, €€
OKpYXKarolen MPOLIECCOB ~ HA  COCTOSIHUE  HPHUPOJHOM M | QYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIMMOM Ul pelIeHUs IPaKTHYECKUX
Cpenbl, COLIMAJIbHOM  cpefbl, OCO3HaHWE TIJI0OAJTBHOTO | 33Ja4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0pPOBBIO U
pecypcocOepexe | XxapakTepa 3KOJIOTHUYECKUX MPpoOiIeM; IPUPOJIHOM cpere;
HUIO, - IJAHUPOBAHUE U OCYILECTBICHHE IEHCTBUI B | - yMETh COOMIOAaTh MpPaBHUJa SKOJIOTMUECKU 11€JI€CO00pa3HOTO MOBEACHUS B
MIPUMEHSITh OKpY)Kalolllel cpelie Ha OCHOBE 3HaHMs Lejed | ObITy U TPYIAOBOW NESATENbHOCTH B ILIENSAX COXPAHEHHUS CBOETO 370pPOBBS U
3HaHUA 00 YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA; OKpYXarollled NPUPOJHON CpEAbl; YUYUTHIBATH ONACHOCTH BO3JCHCTBUS Ha
W3MEHEHUHU aKTUBHOE HENpUATHE JEHUCTBUHN, TPUHOCSIIUX | )KUBbIE€ OPraHU3Mbl OINpPENEICHHBIX BEIIECTB, NMOHWMAas CMBICI IMOKa3aTems
KJIMMara, BpE€l OKPYXAIOIIEH cpeae; MPEAETbHON JOMYCTUMOM KOHIIEHTPALUH
TIPUHIIATIBI - yMEHHE TPOTHO3MPOBATH HEOIAroMpUATHBIE
OepeXIIMBOTO 9KOJIOTHYECKHUE TMOCIEACTBUS TMPEANPUHUMAEMBIX
MPOU3BOJICTBA, JNEUCTBUM, IPEOTBPALIATh UX;
3¢ hexTUBHO - pacimpeHme OTIBITA JIeSATeTLHOCTH
NENCTBOBATH B 9KOJIOTMYECKOW HAIPaBIECHHOCTH;
Ype3BbIYANHBIX | - OBJIaJICHHE HaBbIKAMU y4EOHO-
CUTYaIUIX HCCIIEIOBATENIbCKOU, MPOSKTHOM U COLIMATBLHON

NeSITeIbHOCTH.
K3 1.1 OBnajieHNEe YHUBEPCATbHBIMH YICOHBIMU - chopmupoBaTh  MpeACTaBICHUS O  IEIOCTHOM  COBPEMEHHOM
OCyIECTBIATE | o3HaBaTEIbHBIME JEHCTBUSIMHU: €CTECTBEHHOHAyYHOW KapTHUHE MHpA, MNPUPOJEC KaK EIUHOM IIeNIOCTHOI
npodeccuoHalb CUCTEME, B3aMMOCBSI3H YenoBeKa, MIPUPOIBI u oO1iecTBa;

HOE TOJIKOBaHHE
HOPM IIpaBa.

- BJIaJIETh HABBIKAMH Y4EOHO-HCCIIEI0BATEIbCKON
Y IPOEKTHOM JIeSATEIbHOCTH, HABBIKAMU
paspelleHus npoosiem;

- CTMIOCOOHOCTH U TOTOBHOCTB K CAMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/ad,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB O3HAHNUS,

- popMUpOBaHUE HAYYHOTO TUIA MBIIILICHUS,

- BJIAJACHHUC 3HAHUAMHU O HanoboJiee Ba)KHBIX OTKPLITUAX W JOCTHIXKCHUAX B
obnactu XUMHUHU, IOBJIMABIIUX HA PAa3BUTUC TCXHHUKH U TeXHOHOFHﬁ;

- copMHpOBaTh YMEHHUs NPUMEHATh 3HAHUS MO XUMHUH A OOBSICHEHUS
OKpYKaIOIUX SIBJICHUIA;

- BJIIAJACTb IIPUCMaMHU Ha6J'IIOI[eHI/II\/’I, OIIBITOB, HCCICIOBAaHUN M OIICHKH




BJIAJICHUE HAYYHON TEPMHUHOJIOTHEN, KIIFOUEBBIMU
MOHATUSMH U METOJIaMU;

- OCYILIECTBJIATH IICJICHANPABIICHHBIN TTOUCK
IIepeHoca CPEJCTB U CIIOCOOOB IEHCTBUS B
podecCHOHATLHYIO CPEey.

AOCTOBCPHOCTH MOJYYCHHBIX PE3YJIbTATOB,

- BJIAJCTh TTOHSITHIHBIM armnaparoM XMMHHU, IMO3BOJIAIOIIUM I103HABAThL MUP,
Y4aCTBOBAaThb B AUCKYCCUAX 110 CCTCCTBCHHOHAYYHbIM BOIIpOCaMm,
HCII0JIb30BaTh Pa3JIMYHbIC HCTOYHHUKU I/IH(bOpMaHI/II/I I IIOArOTOBKH
COOCTBEHHBIX paboT;

- copMupoBaTh yMEHHUsS TOHUMATh 3HAYUMOCTh 3HAHUU MO XUMHUH IS
KaXJ0r0 YeJIOBEKa HE3aBUCUMO OT €ro Npo(ecCUOHATbHON NS TENbHOCTH.

K 1.2
[IpumeHaTH
HOPMBI IIpaBa
JUTSL peTIeHHS
3a7a4 B
npodeccu-
OHAJIbHOU

JACATCIBbHOCTH.

- IIposiBIATE YyCTOMYMBBIM MHTEPEC K UCTOPHUU H
JNOCTHXEHUsIM B o0rnactu YyBCTBO
TOPAOCTH 38 POCCUICKUE €CTECTBEHHBIEC HAYKH,

XHAMHH,

- TOTOBHOCTh K TMPOJIOJDKEHHIO 0Opa3oBaHus,
MOBBIIIEHUIO  KBaIM(pUKAUKM B HU30paHHOMU
podeccuoHaIbHON JeSITEIbHOCTH c
UCIOJIb30BAHNEM 3HAHUH B 00JIACTH XUMHUU;

- 00BEKTUBHO 0CO3HaBaTh 3HaYUMOCTh
KOMIIETEHIMI B 00JaCTH €CTECTBEHHBIX HAyK IS
yejoBeKka M OOIIeCTBa, YMEHHE HCIOJIb30BATh
TEXHOJIOTUYECKUE JOCTHKEHHUs B 00JACTH XUMUHU
IS HIOBBIIIEHUS COOCTBEHHOTO
UHTEJUIEKTYaJbHOIO  pa3BUTHs B  BbIOpAaHHOMN
po(hecCUOHAIBHON 1EATEIIbHOCTH;

- TOTOBHOCTb CaMOCTOSATEIbHO J00bIBaTb HOBBIE
11 ce0sl 3HaHUSA 10 XMMHUU C UCTIOJIb30BaHUEM IS
3TOT0 JOCTYIHBIX UICTOYHUKOB UH(DOpPMAIIH;

- yMEHHMe YIpaBlATh CBOEH IO3HABATEIbHOU
JESITEIbHOCTBIO, IIPOBOJAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PA3BUTHUS.

- OBJIaJICHUC YMCHHAMHU M HABBIKAMU Pa3JIMYHBIX BUIOB 03HABaTEILHOMU
JESATSILHOCTH JIJIST U3YUEHUSI Pa3HBIX CTOPOH OKPYXKAIOMIETO €CTECTBEHHOTO
MUpa,

- THNPHUMCHCHHUE OCHOBHBIX MCTOIAOB IIO3HAHUMA (Ha6J'IIO)IeHI/I${, HAayY4YHOI'O
SKCIIEPUMEHTAa) JJIs M3Yy4eHHUsS Pa3IMYHbIX CTOPOH €CTECTBEHHOHAYYHOU
KapThuHBI MHpa, C KOTOPBIMH BO3HHKACT HeO6XO)II/IMOCTB CTAJIKUBAThCs B
npodeccuoHaIbHOU chepe.
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IIK 1.3
Bnaners
HaBBIKAMH
IMOJrOTOBKU
FOPUITISCKUX
JIOKYMEHTOB, B
TOM YHCIIE C
HCIIOJb30BaHUE
M
MHQOpPMaAMOHH
BIX
TEeXHOJIOTHUIA.

OBnanenue 6a30BBIMU UCCIICIOBATEITLCKUMU
JCUCTBUSAMU:

- BJIQ/ICTh HABBIKAMU y4e€OHO-UCCIIEI0BATENbCKOM
Y MPOCKTHOM EATEIbHOCTH, HAaBBIKAMHU
paspelieHus mpooeM;

- CIMOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIIBHOMY
TOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a7ad,
MMPUMEHEHUIO PA3IMYHBIX METOJIOB MO3HAHUS;

- OBJIaJICHUE BUJIAMHU JIEATEITLHOCTH TI0 MOJTYICHHIO
HOBOTO 3HaHUS, U €r0 MPUMEHEHUIO B
pohecCHOHANTBHON JIeATETFHOCTH;

- hopMHpOBaHNE HAYYHOTO TUIIA MBIIIICHHUSI,
BJIAJICHUE HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

-OCYILECTBJICHHE  LIEJICHANPABICHHOTO  MOMCKa
MepeHoca CpeAcTB M CIHOCOOOB JEHCTBHUS B
poheCCUOHANBHYIO CPEY.

- YMEHHUE OMNpPENCNTh eI U 3a7auu JCsITeIbHOCTU, BHIOMPATh CPEJCTBA
JUISL KX JOCTUKEHHS HA NIPAKTHUKE;

- YMEHUE HCIOJIb30BATh pPAa3JUYHbIE HWCTOYHUKH JUISI TOJYYEHUS
€CTECTBEHHOHAYYHOU WH(GOPMAIIMU W OLICHUBATh €€ JIOCTOBEPHOCTH JIf
JIOCTUKEHHS TTOCTABIICHHBIX LIEJIEH U 3a/1a4.

ITK? ykaspiBatorest B cootBerctBun ¢ ®TOCCOO peann3yemMoil CrienuaibHOCTH
Y
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. CTPYKTYPA U COAEP) KAHUE OBI_[IEOBPA3OBATE.JII)HOI71 JUCIHHUIIJINHBI
«XUMMUS»

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Bua yueOHoi#i paGoThl O0bém B yacax
MaxkcuMmaJsibHasi ydeOHasi HATpy3Ka (Bcero) 108
O6beM 00pa3zoBaTENbHOM MPOrpaMMbl AUCIIUTIITUHBI 72
OcHOBHOE coep:KaHue 72
TeopeTHYecKoe o0ydyeHue: 32
JEeKIUH 4

B T.4. JICKIUA HpOq)eCCI/IOHaJ'II)HO-OpI/IeHTI/IPOBaHHOl"O

COJIep>KaHUS 2

B T.4. YPOK (KOMOMHUPOBAHHBIN YPOK) 28

NMpaKTH4YeCKHe 3aHATHS 32

B T.4. IpO(heCCHOHATLHO-OPUEHTHPOBAHHOE 4
coJiepkKaHue

JJabopaTopHbIe 3aHATUSA 6

B T.4. IPO(HheCCHOHATLHO-OPUEHTHPOBAHHOE )
coJiepkKaHue

KonTpoasHnasi pabora 6

CamocrosiTesibHas padoTa 00yuyaronerocs 36

IIpomeskyTOYHAA aTTEeCTALMSA 3auér (2 u.)




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3iesioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIeTeHIIH U
1 2 3 4
OcHoOBHOe coep:KaHue 72
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 10
Tema 1.1. OcHoBHOE conepxaHue 6
CtpoeHue aToMOB
XEMHIECKHX Teopernyeckoe 00yuenue (JIeKIust)
AJIEMEHTOB U g »
npupoaa CoBpeMmeHHasi MoJelb CTpoeHHs artoma. CHMBOJIMYECKHH SB3BIK XUMHUU. XHUMHWYECKUH DIIEMEHT. ) OK 01
XHUMUYECKOI OnexTpoHHas KoHpurypauus aroma. Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (s-, p-, d-?J'IeMeHTI)I).
CBA3M BanentHeie 3JIEKTPOHBI. BaneHTHOCTS. DJIeKTpOHHAS pHApoJI1a XUMUYECKON CBSI3H.
DNEeKTPOOTPULIATENbHOCTh. BuIbl XUMHYECKON CBsI3M (KOBaJeHTHAas, WOHHAs, MeTaIiyecKas,
BOJIOPOJIHAS) M CTIOCOOBI € 0O0pa3oBaHMS.
IIpakTuyeckoe 3ansaTue Nel
Pemienne 3amaHuii Ha HMCMNOJB30BAaHUE XUMHUYECKOM CHUMBOJMKM M Ha3BaHUM COCIUHEHUH 10 2
HOMEHKJIATYpEe MEXAYHApOJHOTO COK03a TEOPETUYECKOM W NPHUKIAAHOW XUMUU W TPUBUAIBHBIX
Ha3BaHWM ISl COCTABJICHUS XUMHUYECKUX (OPMYJ ABYXaTOMHBIX COEIMHEHUH (OKCUIOB, CyIb(UIOB,
TUAPUAOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COEAMHEHUHN OTIENbHBIX KJIACCOB.
IIpakTH4eckoe 3ansaTHE No2 2
[IpakTuueckue 3a4aHusl HA YCTAHOBJIEHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOANYECKMM HU3MEHEHHEM CBOMCTB XMMHUYECKUX 3JEMEHTOB U UX COCIUHEHUN B COOTBETCTBUU C
nojoxenueM [lepnoanueckoil CUCTEMBI.
CamocTosiTeqbHas padora: o)
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Oco0eHHOCTH CTPOEHHS JIEKTPOHHBIX 00O0JIOUEK aTOMOB 3JIEMEHTOB OOJBIINX HNEPHOAOB. 3HAUCHUE
IIepuoanueckoro 3akoHa.
BrInosiHUTE YCTHO 3ajiaHus 110 ceblake https:/www.urait.ru/viewer/himiya-513807#page/31

Tema 1.2.
[Tepuonnueckuii
3aK0H ¥ Ta0muIa
.. Menneneena

OcHoBHOE€ CoacpiKaHue

IIpakTnueckoe 3ansiTue Ne3

[Tepuonnueckas cucreMa xuMuueckux nemeHToB .M. Menneneera. ®uznueckuii CMbICT
[Tepuoanueckoro 3akona /[.1. MenneneeBa. 3akoHOMEPHOCTH NU3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pPa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TOJIOKEHUEM
XUMUYECKOTO d1emMenTa B [lepuoanueckoii cucreMe. MupoBo33peHYECKOE U HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona J[.1. Menaeneesa. [Iporno3ssr [I.1. Menaeneea. OTKpbITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

IIpakTuyeckoe 3anaTne Ned

Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN Ha XapaKTEPUCTUKY XUMHUECKHUX
aneMeHTOB «MeTaundecke / HEeMETaNIMUYeCKHe CBOMCTBA, JIEKTPOOTPUIIATETLHOCTh XUMHYECKHIX
AJIEMEHTOB B COOTBETCTBUU C MX JIEKTPOHHBIM CTPOCHHUEM H TOJI0KEHUEM B IEPHOINUECCKON CUCTEME
xuMudecknx saeMmenToB .. MenaeneeBay»

CamocrosiTeqibHast padora:

BEITI0IHATE UTOTOBEII TECT 110 Teme: https://www.urait.ru/viewer/himiyva-513807#page/34

OK 01
OK 02

Pa3znen 2. XumMmuyeckue peakumu

12

Tema 2.1. Tunsl
XAMHYECKUX

OcHoOBHOE cojlep:KaHue

Teoperuyeckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK)
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https://www.urait.ru/viewer/himiya-513807#page/31
https://www.urait.ru/viewer/himiya-513807#page/34

peakuuit Krnaccudukarus u TUIBI XUMHYECKUX PEAKIUI C y9acTHEM HeopraHudeckux BemecTB. CocraBieHue
yYpaBHEHUI PEaKINii COSAMHCHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OMEHA, B T.4. pEaKIUii TOPCHUS,
OKHCJICHUS-BOCCTAHOBJICHMUSL.
VYpaBHeHUs OKUCIICHHUSI-BOCCTaHOBIICHH. CTeneHb okuciaeHuss. OKUCIUTENTb U BOCCTAHOBUTEb.
CocraBiieHHE U YpPaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO OK 01
Oasanca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IPUPOJIE, IPOU3BOICTBEHHBIX MPOIECCaX U
KU3ZHEACSITEIIbHOCTA OPTraHu3MOB OK 04
OK 07
IIpakTuyeckoe 3anaTHe NeS
KonuuectBennbie oTHOMIEHUsT B XUMHUH. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XUMHH U PACUETHI 110
ypaBHEHUSIM XHMHUYECKHX peakiuii. MoJib Kak eIWHMIIAa KOJMYecTBa BelecTBa. MoJsipHas Macca.
3aKOHBI COXPAHEHHS MacChl U YHEPTUH.
IIpakTHyeckoe 3anaTHE N26
3akoH ABoraapo. MospHelii 00beM ra3oB. OTHOCUTENBHAS INIOTHOCT Ta30B. PacdeTsl 1o ypaBHEHUSIM
XUMHUYECKUX PEaKIMil ¢ MCIOJIb30BaHUEM MacChl, 00beMa (HOpMaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA.
CamocrosiTesibHas padora:
BemmonsuTe 3amagust no ceblike: https://www.urait.ru/viewer/himivya-513807#page/62
Tema 2.2. OcHOBHOE cojlep:KaHue OK 01
ONEKTPOIUTHYCCKAS OK 04

IIUCCOLAALNAA U
HOHHBII 00MeH

Teopernueckoe o0yueHue (KOMOMHUPOBAHHBIH YPOK)

TeOpI/IH SHCKTpOJII/ITH‘IGCKOﬁ nuccouuanyu. MoHEL 9J'IeKTpOJ'II/ITLI, HCOJICKTPOJINTLI. Peakuyu nonsnoro
oboMena. CocraBiieHHe peaKI_II/Iﬁ HOHHOTO 00OMeHa IIyTEM COCTABJICHUA HUX IOJHBIX U COKPAIICHHBIX
HMOHHBIX ypaBHeHHfI. KucnoTHO-0CHOBHBIE PCaKIuu. 3aﬂaHI/I${ Ha COCTAaBJICHUC MOHHBIX peaKuHﬁ

JlabopaTopHoe 3ansitue Nel
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https://www.urait.ru/viewer/himiya-513807#page/62

JIaGopatopHas paboTa “THIBI XUMHUECKUX peaKuii”.
HccnenoBanue THIOB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX U 00Opa3yIOIIUXCS BELIECTB) U MPU3HAKOB

XUMUYecKux peakuuil. IlpoBenenune peakuuié HMOHHOTO OOMEHa, OIpENeNieHHe Cpelbl BOJHBIX 2
pacTBOPOB. 3ajaHusl HA COCTABJICHUE MOHHBIX PEaAKIIHil
CamocrosiTeqibHasi padoTa:
BbInonHuTh YCTHO 3aaHus 10 cebuike: https://www.urait.ru/viewer/himiya-513807#page/110 )
[ToaroToBUTHCS K KOHTPOJIBHOM paboTe, BHIIOIHUTh HTOTOBOE TECTUPOBAHUE TIO CCHUIKE:
https://www.urait.ru/viewer/himiya-513807#page/85
KouTtpoJubHas
Ctpoenue BelecTBa U XUMUYECKUE PEaKIuu 2
padora 1
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHMYECKHUX BeleCTB 18
Tema 3.1. OcHOBHOE coep:KaHue 6 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYDA U Teopernueckoe o0yuyeHue (KOMOMHUPOBAHHBIH YPOK) K 1.1
CTpOEHHUE .
HEOPTAHHYECKHX [Ipenmer Heopranuyeckoit xumun. Kiaccudukanus HeopraHnueckux Bemiects. [IpocTeie u croxxHbie
BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIHN). B3auMocBs3b 2
BEIIECTB
B HEOPraHMYECKUX BEIIEeCTB. ATperatHble COCTOsIHUA BelecTBa. Kpucraminyeckue u aMmopdHbie
BeleCTBa. TUIbI KPUCTAITMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAsl, MOHHASI, METAJJINYecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM perIeTKu. 3aBUCMOCTh
XMMHYECKON aKTUBHOCTH BEUIECTB OT BUAA XUMUYECKON CBSI3U U TUIA KPUCTAJUIMYECKON PEIIeTKH.
[TpuunHbl MHOrOOOpa3us BEUIECTB
CamocrosiTeqibHasi padora:
2
BrIMONHUTE YCTHO 3a/laHus 1O cCebliKe https://www.urait.ru/viewer/himiya-513807#page/48
IIpakTnyeckoe 3ansaTue Ne7
2

HOMeHKJ'IaTypa HCOPraHNMYCCKUX BCIICCTB: HA3BAHUC BCUICCTBA UCXOIS U3 UX XHMHUYECKOH (I)OpMYJ'ILI
WM COCTaBJICHHUE XUMHYSCKOM (I)OpMy.]'IBI HUCXOJA M3 HadBaHHWA BCUICCTBA I10 MC)KHYHapOHHOﬁ
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https://www.urait.ru/viewer/himiya-513807#page/110
https://www.urait.ru/viewer/himiya-513807#page/85
https://www.urait.ru/viewer/himiya-513807#page/48

(UIOTTAK) mnu TpuBHaibHOM HOMEHKJIIATYPE.
Ncrounnkn xumudeckoi nHpopMaiun (CpeIcTB MaccoBOi nHpopMaIun, ceth aTepHET 1 npyrue).
[Nouck nnpopmanuy Mo Ha3BaHUM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM (popMysiam.

IIpakTnueckoe 3ansaTue Ne8

Pemenne mnpakTHYecKWX 3aJaHHW M0 KJIACCH(HUKAINK, HOMEHKJIATYpe W XUMHUYECKHM (opmynam
HEOPraHMYECKUX BEIIECTB DPA3JIMYHBIX KiIaccoB (yrapHbIH Tra3, YIJIEKUCIBbIA ra3, aMMMaK, ramieHas
U3BECTb, HETAllleHasl U3BECTh, IUTHEBAS COJIa U IPYTHX): Ha3bIBaTh U COCTABIIATH (DOPMYJIBI XUMHUUECKHUX
BEILIECTB, ONIPEACIIATH PUHAUIEKHOCTD K KJIACCy.

CamocrosiTesibHasi padoTa:

BEITOITHUTE UTOTOBBIN TECT MO CCBUIKE https://urait.ru/quiz/run-test/7D44E858-2940-4E17-B7AF-
75A82A62F656/5139ABAB-4C54-4BD8-96A9-05B81FC8D6DC

Tema 3.2. Ousuko-
XUMHUYCCKHEC
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OcHoBHOE conepxaHue

Teopernyeckoe o0yueHue (KOMOMHUPOBAHHBIH YPOK)

Mertambl. O6mue ¢uznyeckne U XMMHUUYECKHe CBOMCTBa MeTayuioB. CriocoObl TMoJTydeHHsl. 3HaueHHe
METaJJIOB M HEMETAJUIOB B MPHUPOJAE U KUZHEACATEILHOCTH 4YeloBeKka M opraHuszmMoB. Koppozus
METaJJIOB: BUIbI KOPPO3UH, CIIOCOOBI 3alUTHl METAJIIOB OT KOPPO3UHU

Hemeramnel. OOmue ¢Qu3nyueckue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. T[WIHMYHBIE CBOWCTBA
nemertaiioB IV— VII rpynn. Knaccudukanus n HoMeHKIaTypa coeIMHEHUH HeMeTauioB. KpyroBopotsl
OMOTEHHBIX PJIEMEHTOB B TIPUPO/IE

XVMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHUIIOB, KHCIIOT,
coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHUH,
BBICIIMX OKCHJIOB ¥ TUAPOKCUIIOB

CamocrosiTeqibHasi padora:

O3HaKOMUTBHCS C BUJEO-MaTepuaIaMy Mo cchlnke https://www.urait.ru/viewer/himiya-
513807#page/137

OK 01
OK 02
IIK 1.1
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IIpakTnueckoe 3ansaTue Ne9

CocraBieHMe YpaBHEHMH XMMHMYECKUX DPEAKIMM C y4yacTHEM IPOCTHIX U CIIOKHBIX HEOPTaHWYECKHX

BEIECTB: METAJUIOB M HEMETAJIOB; OKCHUIOB METAJUIOB, HEMETAJUIOB W aM(pOTEPHBIX 3JIEMEHTOB; 2
HEOPraHWYECKUX KHCIOT, OCHOBaHMA U aM(OTEPHBIX THAPOKCUIOB, HEOPTaHUYECCKHX COJICH,
XapaKTEePU3YIOIINX UX CBOHCTBA.
IpakTHyeckoe 3ansaTue Nel( OK 01
. . OK 02
Pemenune mpakTHKO-OPUEHTHPOBAHHBIX TEOPETUYCCKHUX 3aJlaHUH Ha CBOWCTBA, COCTaB, MOJYYCHUE H 5 K 1.1
0e30MacHOe WCIOJb30BAHNE BAXKHEUIINX HEOPraHWYECKHX BEIISCTB B OBITY W IMPaKTHYECKOU :
JeSITETbHOCTH YEJIOBEKA.
Tema 3.3. OcHOBHOE coiep:KaHue 4
Nnentuduxarms
HeOPraHHIECKIX JlaGoparopHoe 3ansitue Ne2
BEIIECTB
m JlaGopaTtopHas pabota «aeHTHhUKAINS HEOPTaHUISCKUX BEIICCTBY. OK 01
PenieHne SKCIIEPUMMEHTANBHBIX 3a7ad 10 XMMHMYECKMM CBOMCTBAM META/UIOB M HEMETAIUIOB, IO 5 OK 02
pAacro3HABaHUIO U TIOJYYEHUIO COEAMHEHUI METAJUIOB U HEMETAJLJIOB. OK 04
WNnentuduxaus HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOWCTB,
XapaKTEepHBIX KadeCTBEHHBIX peakuuil. KauecTBeHHblEe peakiuu Ha cyiab¢aT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHUSI.
CamocrosiTesibHast padora:
2
BBIMOTHUTE UTOTOBBIN TECT MO CChUIKE: https://urait.ru/viewer/himiya-513807#
KontposbHas N
CBoiicTBa HEOPraHUYECKUX BEIECTB 2
padora 2
Pasnea 4. CrpoeHne u CBOICTBA OPraHMYECKHX BEIIECTB 18
Tema 4.1. OcHoBHOe coep:xaHue 4
Knaccuduxkarus,
Teopernueckoe o0yuenue (JIeKuus) 2
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CTPOCHUE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIICCTB

[losiBieHME U pa3BUTHE OPraHUYECKOM XMMHHM Kak Hayku. [Ipeamer opranndeckoit xumun. Mecto u
3HAUYEHHE OPTaHUYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOEHUE KaK IMOPSIOK COECIUHEHHs aTOMOB B MOJIEKYJE COIJIACHO MX BaJI€HTHOCTH.
OcHOBHBIE TOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHS OpraHuyeckux coenuHeHuid A.M. bytieposa.
VYriepoaHblii CKeNEeT OpPraHu4eCKOW MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpOEHUs MOJIeKyJ. M3omepus u n30Mephl.

[Tonsitne o QyHKuMOHATBHON rpynme. Pamukan. [IpuHIUNB  KIaCCH(PHUKAIUK OPraHUYCCKHX
coeMHeHUH. MexayHapoaHass HOMEHKJIATypa ¢ TMPUHIMIB  HOMEHKIATYpbl  OPTraHUYECKUX
coemuaeHuit. [lonstre 00 azoTcoaepkamMX COEAUHEHUSX, OWOJOTHYECKH AaKTHUBHBIX BEIIECTBaX
(yrmeBomax, >kupax, Oenkax U Jp.), BBICOKOMOJICKYISIPHBIX COEIUHEHUAX (MOHOMEp, IMOJHMED,
CTPYKTYPHOE 3BEHO).

IIpakTuyeckoe 3anaTue Nell

HOMGHKJ'IaTypa OpPTraHUYCCKUX COC}II/IHGHI/Iﬁ OTIOCJIBHBIX KJIACCOB (HaCBH_HeHHI)Ie, HCHACBIIIICHHBIC U
apoMaTU4ecKHe YriIeBOJOPOAbI, CIUPTHI, (DEHOJIBI, aJIbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHE TOJIHBIX M COKpPAIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHUX BEIIECTB OTIENIbHBIX
KJIaCCOB, WCIIOJIb3YS WX HA3BaHUS 10 CHCTEMAaTHYECKOW W TPUBHAIBLHOW HOMEHKIATYpe (ITHIICH,
alleTWICH, THIepuH, (eHous, (opManbaerui, YKCyCHas KHCIOTa, TIMIMH). Pacdersl mpocreiimeit
(hopMyIbl OPraHUYeCcKO MOJIEKYIIbI, HICXO/IA U3 3JIEMEHTHOTO cocTaBa (B %)

CamocrosiTeibHas padora:

BreimonHuTh yeTHO 3amanus https://urait.ru/viewer/himiya-513807#page/201
N3yunts Tabmuiy https://urait.ru/viewer/himiya-513807#page/204

OK 01
K 1.1
IIK 1.2

Tema 4.2.
CsolicTBa
OPraHN4eCKUX
COEeIMHEHUN

OcHOBHOE cojlep:KaHue

10

Teopernyeckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK)

DU3HMKO-XUMHUYECKHUE CBOMCTBA OPraHn4CcCKux COCIMHEHMN OTHACIBbHBIX KJIACCOB (OCO6CHHOCTI/I
KJ'IaCCI/I(l)I/IKaI_[I/II/I U HOMCHKIJIATYpbl BHYTPH KJIACCa; TOMOJIOTUYECKHI paa u O6H_[a$I (l)OpMy.]'Ia; HU30MCPpH;
(I)I/IBI/ILIGCKI/IG CBOﬁCTBa; XUMHNUYCCKHE CBOﬁCTBa; CITOCOOBI HOJ'IyLIeHI/ISI)Z

OK 01
OK 02
OK 04
OK 07
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— IpenaeibHbIE YIIEBOAOPO/bl (AJIKaHbl M IUKJIOAIKaHbl). 'OopeHHe MeTaHa Kak OJUH W3 OCHOBHBIX
WCTOYHHUKOB TEIUIA B IPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MPUPOJHBIX YITIEBOJIOPOIOB, HAX0XKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbI, AJKUHbI M aJIKaJWEHbl) W apoMaTHYecKue YrieBojopojsl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKU U PE3KH METAJNIOB

— KHCJIOPOJICOACPIKAIINE COSANHEHHS (CTUPTHI M (PeHOIIBI, KapOOHOBBIE KHCIOTHI M APUPHI, aJIbJACTH/IbI
U KETOHBI, >XUpBL, yriaeBoisl). [IpakThueckoe HpUMEHEHHME STUJICHIVIMKOJA, MIHLEpPUHA, (eHoJa.
[Ipumenenue Qopmanbaeruia, ameraabAeruia, YKCYCHOM KHUCIOThl. Mbula Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOMOIIIME CBOMCTBA MbLia

— a30TcojJepXallde CcoelMHEHUs (aMMHbI M aMHUHOKHUCIOTHL, Oenku). BpicokoMousekynspHbie
COeMHEHUS (CUHTETUYECKHE M OMOJIOTMYECKH-aKTUBHbIE). MoHOMED, MoJmMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3anus 3TUIIEHA KaK OCHOBHOE HAIIPaBJIEHUE €ro UCIIOJIb30BaHUSI.

I'enetnueckas cBs3b MEXIY KJIaCCaMH OPTaHUYECKUX COETMHEHUN

IIpakTuyeckoe 3ansaTue Nel2

CBoHCTBa OpraHMYECKMX COCIMHECHUIH OTACTBHBIX KIACCOB (TpUBHAIBHAS M MEKIYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTYyUYEHUs): MPEACIbHBIC (aTKaHbl U ITUKIOATKAHBI),
HeTpeeNIbHbIC (QJTKEHBI, AIKMHBI U aJTKaUCHBI).

IIpakTuyeckoe 3ansaTue Nel3

ApoMaTtudeckue yrieBOJIOpOabl, CIUPTHl U (EHOJbI, KApOOHOBBIE KUCIOTHI U 3(PUPBI, ambIACTUIBl U
KETOHBI, aMUHBbl M AMHHOKHUCJIOTBHI, BBICOKOMOJICKYJIIPHBIE COEAMHEHHUs. 3aJaHusl Ha COCTaBIICHHE
yYpaBHEHUN XMMHUYECKHUX pPEaKIHil C ydacTHeM OpraHM4ecKHX BEIIECTB HAa OCHOBAaHUU UX COCTaBa U
CTpOeHUs

IIpakTHyeckoe 3anaTue Nel4

CocraBinenue cxeM peakiuuid (B TOM 4YHCIEe 1O TMPEAJIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTEePU3YIOMINX XUMUYECKHE CBOWCTBA OPTaHWYECKUX COECTUHEHHUI OTIENBHBIX KJIaccOB, CIOCOOBI
WX TIOJYYEHHMs] M Ha3BaHUE OPraHWYECKUX COEIMHEHHI N0 TPUBHAIBHOW WM MEXIYHApOJHOU
CHUCTEMAaTUYECKOW HOMEHKIIAaType.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUil Ha CBOMCTBA OPraHMYECKHX

K 1.1
IIK 1.2
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COC,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

CamocrosiTesibHasi padoTa:

Breimmommautse Tect https:// www.urait.ru/viewer/himiva-513807#page/208

Tema 4.3. OcHoBHOE coep:kaHue
Unentuduxarnus OK 01
OpraHUYECKNX Teopernyeckoe 00yyenne (KOMOMHUPOBAHHBIN YPOK) OK 02
BEUICCTB, UX OK 04
3HAYCHIE I buooprannueckue coenunenus. IIpuMenenune u Ouonormueckas poJib yrieBojoB. OkucieHue
TpPUMeHEH e B YIJ€BOJAOB — HCTOYHMK DSHEPruu HKUBBIX OpraHu3moB. OOnacTh NpUMEHEHUS aMHUHOKHUCIOT. MK 1.1
GLITOBOH 1 [IpeBpamenuss OenkoB nHIIM B opraHusme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue K 1.2
MPOH3BOICTBEHHOI ¢GbyHKIMK XUpoB. Posib oprannyeckoit XuMuu B pelieH!H npo0ieM MUIieBoi 0€301MacHOCTH
eSITeTBHOCTH Ponp opranumueckoil XMMUU B pEIIEHUH NpOOIEM HHEPreTHUYecKor Oe30MacHOCTH, B PAa3BUTHH
YenoBeKa MEJUINHBI, CO3JaHIUH HOBBIX MaTEpUaJIOB, HOBBIX UCTOYHUKOB SHEPrUH (JIbTEPHATUBHBIE HCTOUYHUKU

sHeprun). OnacHOCTbh BO3JEUCTBUS HA XKUBbIC OPraHU3Mbl OPraHMUECKUX BEIIECTB OTAEIbHBIX KJIACCOB

(YyrneBoopobl, CHUPTHI, (EHONBI, XJIOPOPraHWYECKUE NPOU3BOJHBIC, ANbJICTHIBl M Ap.), CMBICI

[I0KAa3aTess NPEAeIbHO TOIYCTUMOY KOHIEHTPALUH.

CamocrosiTesibHasi padora:

[ToaroToBUTHCS K KOHTPOJIBHOM paboTe, BBIMOJIHUTH TECT MO CChUIKE https://urait.ru/viewer/himiya-

513807#page/208
Kourpousnas CrpykTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB
padora 3 YKRIYP
Paspeua S. Kunernyeckne u TepMOAHNHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNA XMMHYCCKHX PeaKIui
Tema 5.1. OcHoBHOeE coep:xaHue OK 01
Ckopoctb OK 02
XUMHYECKUX K 1.1

Teopernyeckoe 00yuyeHne (KOMOMHUPOBAHHBIN YPOK)
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peaKuui. CKOpOCTh peakiiu, €€ 3aBHCHUMOCTh OT Pa3INYHBIX (DAaKTOPOB: MPUPOJIBI PEATUPYIOIIUX BEIIECTB, K 1.2
XuMudeckoe KOHIICHTPALIUM PEarupyroliuxX BELIECTB, TEMIIEPaTypbl W IUIOMIAAM PEAKIMOHHOW TOBEPXHOCTH.
paBHOBeCHe TeroBbie 3 (HeKTh XUMUIESCKUX PEAKIUil. DK30- M SHIOTCPMUICCKHE, PCAKITUH.
O6patumocth peakuuid. XUMHUYECKOE PABHOBECHE M €ro CMEUIEHWE TMOJI JICUCTBHEM pPa3IUYHBIX
(hakTOpOB (KOHIIEHTPAIUS PEAreHTOB WIIM IMPOJJTYKTOB PEAKINH, JaBICHUE, TEMIIEpaTypa) I CO3IaHus
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUs XUMUYECKUX npoueccoB. [Ipunnun Jle [latense
IIpakTHyeckoe 3ansaTue NelS
Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX 33JlaHUK Ha aHaimu3 (PaKTOPOB, BIHUSAIOIIMX HAa H3MEHEHHUE
CKOPOCTH XUMHUYECKON PEaKINH, B T.4. C MO3HUIMA SKOJOTUYECKU 1E€JIECO00Pa3HOTO MOBEICHUS B OBITY
U TPYJIOBOM JESITEIILHOCTHU B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbS 1 OKPYKAIOIICH MPUPOIHON CPEIbL.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense s OK 01
HaxOXXJICHUS HAaMpaBJeHUs CMEIIEHUsS PABHOBECHS XHMHYECKOW peakiuu H aHamu3 (PaKTopoB, OK 02
BJIMAIOIINX HA CMEMIEHUE XUMHUYECKOTO PABHOBECHS. IIK 1.1
K 1.2
CamocrosiTesibHasi paboTa:
Beinmonauts TECT o CCBLIIKE https://urait.ru/quiz/run-test/ CED21C7A-FAC9-460E-B756-
SB43B7A664FE/609E7935-A9BA-4E28-B056-DF27188AABSE
Pa3nen 6. PacTBOpbI
Tema 6.1. OcHOBHOE cojlep:KaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernyeckoe o0yueHue (KOMOMHUPOBAHHBIH YPOK) OK 07
PactBopenue kak ¢usuko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB. 1K 1.1
K 1.2

PaCTBOpI/IMOCTB. MaccoBas 104 pPaCTBOPECHHOI'O  BCIICCTBA. CMBICHT  TIOKa3zarens npeacjibHO
I[OHYCTHMOﬁ KOHOCHTPAIUH U €0 UCII0JIb30BAHUC B OLICHKEC JKOJOTHYECKOI O€30IaCHOCTH.

HpaBI/IJ'Ia SKOJIOTHYCCKHU uenecoo6pa3Horo IIOBCACHHUA B 6LITy n pr,[[OBOﬁ JCATCIIBHOCTH B LCIAX
COXpaHCHHA CBOCTO 3J0POBbLA U OKp}I)KaIOIHeﬁ HpPIpOI[HOfI Cpeabl; OIMAaCHOCTb BO3H€ﬁCTBHH Ha KHUBBIC
OpraHu3MbI OIIPECACIICHHBIX BCIICCTB.

Pemenne MPAaKTUKO-OPUCHTUPOBAHHBIX PACUYCTHBIX 3aJlaHUM Ha pacTBOPBI, UCIIOJIL3YCMBIC B OBITOBOI U
HpOHSBOI[CTBCHHOﬁ ACATCIIBHOCTH 4YCJIOBCKA
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CamocTtosiTesibHasi pabdora:

OTBeTuTh YCTHO Ha BONpOCHI: https://urait.ru/viewer/himiya-513807#page/95

9KOJIOTHYECKOM, SJHEPreTUYECKON U MUIIEBOI 6e30MacHOCTH, pa3BUTUU MeauliuHbl. [IpaBuia noucka u
aHallM3a XUMHYECKOM HH(POpMAIMK W3 pa3iMYHbIX MCTOYHHMKOB (Hay4yHas U Yy4eOHO-Hay4dHas
muTeparypa, cpeAcTBa MaccoBoil uHpopmaruu, cetb IHTepHeT)

IIpakTHYeckoe 3aHATHE PO eCcCHOHATBLHO-OPHEHTHPOBAHHOE coep:kaHus Nel6:

Ilonck u aHamu3 KEMCOB O MNPUMCHCHUU XUMHUUYCCKUX BCHICCTB U TEXHOJIOTHH C yueToOM 6y,Z[y1].[eI71
HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTH 1o TEMaM: Ba)KHEHUIIINE CTPOUTCIIbHBIC MaTCpualibl,
KOHCTPYKIHMOHHBIC MaT€puajibl, KpacKHh, CTCKJIO, KCpPAMHKA, MaTCpHaJibl JIsI SJICKTPOHUKH,

Tema 6.2. OCHOBHOE cojiepKaHue OK 01
UccnenoBanue OK 02
CBOMCTB paCTBOPOB JlaGopaTopHoe 3aHsiTHE MPO(PECCHOHAILHO-OPHEHTHPOBAHHOIO CO/IEPKAHMS: OK 04
JlaboparopHas pabota «IIpuroroBiaeHue pacTBOpOB». NK 1.1
[IpuroToBiieHue pacTBOpPOB 3a/laHHOM (MaccoBoi, %) KOHIIEHTpAUH (C TPAKTUKO-OPUEHTUPOBAHHBIMU IIK 1.2
BOIIPOCaMU) | OTIpEJICIICHUE CPEeIbl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
CamocrosiTesibHasi paboTa:
BeimomauTs TecT https://urait.ru/viewer/himiya-513807#
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaHMe (COMePKAHUE TPUKJIATHOTO MOXYJISA)
Pasnea 7. Xumusi B ObITY U IPOM3BOACTBEHHOI IeATEJLHOCTH YeJ0BeKa OK 01
OK 02
Tema 7.1. OCHOBHOE COep/KAHUE OK 04
XuMus B OBITY H OK 07
HPOU3BOJCTBEHHO! | TeopeTnyeckoe 3aHATHE NPOGeCcCHOHATLHO-OPHEHTHPOBAHHOE COMEPsKAHUS
. K 1.1
ACATCIIBHOCTH (KOMOMHMPOBAHHBIN YPOK):
YenoBeKa MK 1.2
Hogeiimme n1o0CcTHKEHNS XUMHUYECKOW HAYKH U XUMHUYECKOH TeXHOJIOTHH. Poyib XuMuu B oOecriedeHun K 1.3
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HaHOMaTepUaybl, TEKCTUJIbHBIE BOJOKHA, HCTOYHHKHA OHHEPrUU, OPraHHUYEeCKUE U MHUHEpAIbHbIC
ynoOpeHus, JIeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3amura: [IpencraBienne pe3yabTaToOB PENICHUS KeWCOB B (hopMe MUHU-AOKIIAAA C IPe3eHTAIUeH

CamocrosiTeqibHasi padoTa:

2
[ToaroToBUTHCS K 3a4€TY, BRIMOJHUTH UTOTOBBIN TecT https://urait.ru/viewer/himiya-513807#
IMpomeskyTouHasi aTTecTALMS MO JUCHHUILIHHE (3a4eT) 2
Bcero: 72
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3. YCJOBHUS PEAJIM3AIIMA TIPOTPAMMBI  OBIHIEOBPA3OBATEJBLHOUM

JUCIHUIIVIMHBI «XUMMU S

3.1. TpeGoBaHNsI K MUHUMAJBLHOMY MAaTepHAaIbHO-TEXHNYECKOMY O0eclie4eHHI0:
OobopynoBanue yueOHOro kabuHera:

Kabuner «Xumuum», OCHAICHHBIM 000OpyHIOBaHHWEM: MeOeNb, JOCKa, MeJ, HarJIsIHbIC

mocobusi, Ttabmmma MeHaeneeBa, TEXHUYECKHE CPEACTBA OOYYCHHS: KOMITBIOTEp C

YCTPOWCTBAMHU BOCIPOU3BEICHUSI 3BYKA, MYJIbTUMEIUA-TIPOCKTOP C DJKPaHOM, Yy4eOHBIC

¢bubMBIL, TG POBEIC 00pa3oBaTeIbHBIE pecypchl. BupTyanbHas XuMU4decKas 1abopaTopus.

3.2. UndopmanuonHoe odecrneyeHne peaau3auuu NporpaMmbl

Jlia peanuzanuy nporpaMMel OnOInoTeuHbld GoHA 00pa30BaTENbHON OPraHU3aIMK JOJDKEH
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. Augunocenosa, M. B. Xumusi:  y4eOHHMK M TPAKTUKyM  JUISI  CPEIHEro
npodeccuoHanpHoro obpaszoBanusi / WM. B. Aupunorenosa, A. B. badkos, B. A. ITonkoB. —
2-e w3n., wuchnp. u gon.— MockBa: MHM3marensctBo IOpaiit, 2023.— 291 c.—

(ITpodeccnonanbroe obpazoBanue). — ISBN 978-5-534-11719-6. — TekcT : 2MeKTpOHHBIH //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807
JlonoHUTE/IbHbIE HCTOYHUKU:

1. Huxumuna, H.I. O6mas u Heopranmdeckas xumusa. B 2 4. Yacte 1. Teopernueckue
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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
UCIIOJIb3YETCSI CUCTEMa OLCHOYHBIX MEpPOIpPHUATUM, NPEACTaBIAOMAs COO00OH KOMILIEKC
Y4eOHBIX MEPONPUATHI, COTIIACOBAHHBIX C pe3yJabTaTaMu OOydeHHs U c(HOPMYITHPOBAHHBIX C
yaeroM ®I'OC COO (nmpenmeTHsble pe3ynbTathl o gucuumiuze) u @PI'OC CIIO.

Tunbl 0O1l€eHOYHBIX

Ne | OK/MIK | Moayas/Pa3znen/Tema | Pesyabrat 00yuenus .
MeponpusTHI
I | OcHoBHOe conep:kaHue
1 DopMyJIHPOBATH
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 1
Y TIPUPOJIa XUMHUYECKOH |COOTBETCTBHH CO MIPUPOJIa XUMHIECKOM
CBSI3U CTENEHBIO OKHUCIICHUS CBSI3».

XAMHYECKUX BJIEMEHTOB, |2. 3ajaud HAa COCTaBJICHHE
WCXO/IS U3 BAJICHTHOCTH U | XUMHUYECKUX (OPMYIT
AIEKTPOOTPHUIIATETFHOCTH |IBYXaTOMHBIX COCIMHECHHIA
(okxcuaoB, cynb(umoB,
TUIPUJIOB U T.I1.).

3. 3amagus Ha
HCIOJIb30BaHHE
XHMHUYECKOH CUMBOJIMKH U
Ha3BaHHUI COECIUHEHHH 110
HOMEHKJIaType
MEXIYHApOJAHOTO COI03a
TEOPETHYECCKOU U
MPUKIATHON XUMUU U
TPUBHAJIbHBIX Ha3BaHUU TSI
COCTAaBJICHUS XUMHUECKUX
dbopMyn AIByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUI0B, THAPUAOB U
T.I1.) U APYTUX
HEOPraHUUYECKUX
COEJIMHEHUH OTIEIIbHBIX
KJIaCCOB
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

1.2

OK 01
OK 02

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

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

1. TlpakTuueckue 3a1anus
Ha YCTaHOBJICHHE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XUMUYECKUX DJICMEHTOB U
MEePUOAUYECKUM
W3MCHCHHEM CBOMCTB
XUMUYECKUX DJICMEHTOB U
UX COCINHEHUH B
COOTBETCTBHMU C
MOJIOKEHUEM
Ilepnoanueckoii cucreme.
3. IIpaxTuko-
OPHUEHTHPOBAHHBIC
TEOPETHUYECKUE 3a/IaHUS Ha
XapaKTePHU3aIUI0
XUMHUYECKUX DJIEMEHTOB:
«Meramnudeckue /
HEMETANIMYECKHE
CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTH U
CPOJCTBO K JIEKTPOHY
XAMHYECKHUX IJIEMEHTOB B
COOTBETCTBHE C X
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHEM B
MePUOINYECKON cucTeme
XHUMHYECKHUX IJIEMEHTOB
J.1. MennaeneeBa»

Pazpnen 2. Xumudeckne peakuun

XapakTepu3oBaTh THIIbI
XMMHYECKHUX peaKkuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XMMHYECKHE PeaKIum»

2.1

OK 01
OK 04
OK 07

THIel XUMHYECKUX
peakiuin

CocTaBiIsTh peakiuu
COEMHEHUS, Pa3I0KEHNs,
oOMeHa, 3aMelCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEIbHEIE
peaknuu

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKIiuii:

— COCAUHECHUS, 3aMEIICHHS,
pas3ioxeHus, 0OMeHa;

— OKHMCIIUTEIILHO-
BOCCTAHOBHTEJILHBIX
peakunii ¢ UCTIOJIB30BAHUEM
MeToJa JIEKTPOHHOTO
OajaHca.

2. 3agaun Ha pacyeT Macchl
BEIIIECTBA MK 00BEMaA

28



Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYaCTBYIOIIUX B
pEeaKLUU BELIECTB; PACYCTHI
Mmacchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
IPOJIYKTOB PEaKIUH, €CIU
OJIHO W3 BEIIECTB UMEET
MIPUMECH.
2.2 | OK 01 DNeKTpOIUTHYECKAS CocTaBisTh ypaBHEHUS 1. 3anaHus Ha cocTaBJeHHE
OK 04 |auccoumariusi ¥ HOHHBIN |XUMUYECKUX PEAKITUU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTO 0OOMeHa ¢ peaxiuii ¢ yuactueM
y4acTUEM KHCJIOT, OCHOBAHHI U
HEOPraHMYECKUX BEIIECTB |COJIeH, ycTaHOBJICHHE
U3MEHEHHUS KUCIOTHOCTH
Cpelibl
2. JJaboparopnas padota
"THIBI XUMUYECKUX
peakui"
3 | Pazgen 3. Ctpoenue u cBoiictBa |UccienoBarb crpoenue u|KonTposabHasi padora
HEOpPraHU4ecKUX BellecTB cBoiicTBa «CBoiicTBa
HEOpraHu4ecKux HEOpraHMu4ecKHuX
BelllecTB BellecTB)
3.1 | OK 01 Knaccudukanus, Knaccudunmponarts 1. Tect «Homenknarypa u
[IK'1.1 |HOomeHKIaTypa u HEOPraHU4YeCcKHe Ha3BaHUE HEOPraHUYECKUX

CTPOCHHC
HCOPraHU4YCCKHUX
BCIICCTB

BE€IIECTBA B COOTBETCTBUU
C UX CTPOCHHUEM

BELIECTB, UCXOJIS U3 UX
XUMHYECKON (HOPMYIBI UITU
COCTaBIIEHUE XUMUYECKOM
bopMyIbl, UCXOIS U3
HA3BaHMsI BEILIECTBA 110
MEXIyHApOAHON WU
TPUBHAIILHOU
HOMEHKJIAType».

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

3. [IpakTuueckue 3a1aHus
1o KJ1accu(uKaiuu,
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

HOMCHKJIAType U
XHUMHUYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
Pa3ITUYHBIX KJIACCOB.

3.2

OK 01
OK 02
K 1.1

DUBNKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIICCTB

YcranaBiauBaTh
3aBHCHUMOCTH (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. 3amaHusi Ha COCTaBJICHUE
YpaBHEHUN XUMHYECKUX
peaKkuuil ¢ yqacTuemM
MIPOCTBIX M CJIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETaJJIOB U aM(OTEPHBIX
AJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH U aM(DOTEPHBIX
TUAPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
MOJIyYEHUSI.

3. IIpakTuxo-
OPUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
CBOICTBA U MOJIy4CHUE
HEOPraHMYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanuys
HEOPraHUYECKUX
BEIIECTB

HccnenoBarh
Kaue€CTBEHHBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

1. ITpakTuko-
OPHCHTHPOBAHHBIEC 33JIaHUS
10 COCTABJIEHUIO
XUMHUYECKUX PEAKIUi ¢
y4acTUEM HEOPTaHUYECKUX
BEIIECTB, UCIIOJIb3YEMBIX
JUISL UX UICHTU(UKALINH.
2.JIaGopaTopHas pabora:
“Unentudukanus
HEOPraHUYEeCKHUX BEIECTB”
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
4 | Pazgexn 4. Ctpoenue u coiicrea (McciaenoBars crpoenue u|Konrpoabnas padora
OpPraHMYecKuXx BellecTB cBoiicTBa oprannyeckux [«CTpoeHue u cBoiicTBa
BellecTB OpPraHMYecKUX BellecTB»
4.1 | OK 01 Knaccudukarmus, Knaccudumnuposartb 1. 3agaHus Ha COCTaBJICHUE
I[IK 1.1 |cTpoenue u OPraHNYEeCKHE BEIIECTBA B |[HA3BAaHUI OPraHUYECKUX
I[IK 1.2 |nHomeHnknarypa COOTBETCTBHUU C UX COCJIMHEHUH 110
OpraHMYECKUX BEIECTB |CTPOECHUEM TPUBUAIILHON WIIH
MEKTYHApOIHO M
CHUCTEMAaTHYECKOU
HOMEHKJIAaType.
2. 3ajaHus Ha COCTaBJICHHE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYEeCKUX BEIIECTB
OT/I€TbHBIX KJIACCOB.
3. 3aauun Ha onpeeNeHnue
npocreiien GopmyIibt
OPraHNYeCcKOW MOJIEKYJIBI,
UCXOJSI U3 DJIEMEHTHOTO
cocrana (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAaHABJIMBATH 1. 3amaHus Ha cOCTaBJICHUE
OK 02 |coeguHeHumit 3aBUCUMOCTH (hH3HUKO- YpaBHEHUH XUMUYECKUX
OK 04 XUMHUYECKHUX CBOMCTB peaKkuii ¢ yyacTuemM
OK 07 OPraHWYEeCKHUX BELIECTB OT |OPraHUYECKHUX BEIECTB HA
I[K 1.1 CTPOEHUSI MOJICKYJ OCHOBAaHHMU UX COCTaBa U
[IK 1.2 CTPOEHHUSI.

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakIuu,
WJUTFOCTPUPYIOLTUX
XHUMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKaHUs TAaHHBIX
peaKuui U FTeHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTHEbIe 3aa4U 1O
YpaBHEHUSIM PEAKIIN C
Y4aCTHEM OpPraHUYECKUX
BCIIECTB.
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
4.3 [ OK 01 Wnentudukanms HccnenoBath 1.IIpakTuko-
OK 02 |opraHMuecKuX BEILECTB, |KAYECTBEHHbIC PEAKIIMM  |OPUEHTUPOBAHHbBIC 3aJaHUS
OK 04 |ux 3HaueHue u OPraHNYeCKHUX II0 COCTaBJICHHUIO
I[IK 1.1 |mpumeHeHME B OBITOBOM |COEAMHEHUMN OTIACNIBHBIX  |XUMHUYECKUX peaKiuil ¢
I[IK 1.2 |1 npou3BOACTBEHHOU KJIACCOB Y4aCTHEM OpraHUYECKUX
NeSITEIbHOCTH YEJIOBEKa BELIECTB, B T.4.
UCIOJIb3YEMBIX JUISl UX
uaeHTU(UKaAIUU B OBITY U
IIPOMBILIJIEHHOCTH.
S | Pazgea 5. Kuneruueckue u Xapakrepu3oBaTthb
TepMOAMHAMHYECKHe BJMSIHHE PA3JIUYHBIX
3aKOHOMEPHOCTH NMPOTEeKAHUSA ¢paxTopos Ha
XMMHMYECKHX peakuuii pPaBHOBecHe U CKOPOCTh
XUMHYECKHUX PeaKIui
5 [|OKO0l CKopoCTh XMMUYECKUX | XapaKkTepu30BaTh [IpakTnko-
OK 02 |peakuuii. XMMHUYECKOE |BIIMSHHE KOHIEHTPALMK |OPUEHTUPOBAHHBIE
I[IK 1.1 |paBHOBecue pearupyromux BeIecTB U |TEOPETUUECKHUE 3a1aHUS Ha
I[IK 1.2 TEMIIEpaTyphbl Ha CKOPOCTH |aHan3 (aKTOPOB,
XMMHMYECKHAX PEaKIUN BIIUSIONIUX HA U3MEHEHUE
XapakTepu3oBaTh CKOPOCTH XUMHUYECKOU
BIIUSTHUE U3MEHEHUS peakuuu. IIpakTuko-
KOHLIEHTPALMK BEIIECTB, |OPUEHTUPOBAHHbBIC 3aJaHUS
peakuuu cpeasl u Ha IIPUMEHEHUE NPUHIUIA
TeMIepaTypbl Ha Jle-1llaTenwe nist
CMEILICHUE XUMHUUYECKOTO |HAXO0KJICHUS HAIPaBIICHUS
paBHOBECHS CMEIIICHHs] PAaBHOBECHS
XMMHMYECKON PEaKLUH U
aHaiau3 (GakTopos,
BIIUSIOUINX HA CMELEHUE
XMMHMYECKOTO PaBHOBECHS
6 | Paznen 6. PacTBopbI HcciienoBaTh HCTHHHBIE
PACTBOPBHI € 32JaHHBIMH
XapaKTePUCTUKAMU
6.1 | OK 01 ITonsatue o pactBopax  |Pasnuyars uCTUHHBIE 1.3ananust Ha cIOcoObI
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 | PesyabTar 00yueHust .
MeponpusTHI
OPHUEHTHUPOBAHHbBIEC
pacyeTHbIC 3aJaHHS Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIe B OBITOBOU U
IIPOU3BOJACTBEHHOMN
JIeSITeTbHOCTH YEJIOBEKA.
6.2 | OK 01 Uccnenoanue coiicts |MccnemoBaTh GU3HKO- JlaGoparopnas padota
OK 04 |pactBOpOB XUMHYECKHE CBOMCTBA “IIpuroToBiieHHE
K 1.1 UCTHUHHBIX PaCTBOPOB pacTBOpoB”
K 1.2
II | IpodeccnoHaNbHO-OPUEHTHPOBAHHOE COJePKAHNE (COAEPKAHUE IPUKJIATHOTO
MO/1YJIfA)
7 | Pazgea 7.

Xumus B 6bITy 4 l'lpO](I3BOI[CTBeHHOI7l ACATECJIBbHOCTH Y€/J10BE€KA

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

XuMmus B ObITY U
MPOU3BOJACTBEHHOM
NEeATeNbHOCTH YeJI0BEKa

OneHnBaThL NOCIEACTBUS
OBITOBOH U
MPOU3BOJACTBEHHOM
JIeITEILHOCTH YeJIOBEKa C
MO3UIIMH DKOJOTHYECKOM
0e30I1acHOCTH

Ketic (c yuerom Oynymeit
npoeCcCUOHATBHOU
JIESTETLHOCTH)
Bo3MokHBIE TEMBI KEHCOB:
1. IloTennenue KIUMaTa u
BBICBOOOKIEHIE Fa30BBIX
THUIPATOB CO JHA OKEaHa.
2. byayiue matepuansl 1ist
aBHa-MallnHO- U
MPUOOPOCTPOCHUSI.

3. HoBble Matepuaiisl 1ist
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacCTUTENBHBIX IIPENapaToB

MoanucaHo yndposon
noanucobto: MaHdunos EBreHnin

3 I_I EBreHbesny
DN: cn=MNaHdwnnos EBreHnii

EBreHbesuy, o=4Y MO OMK,
ou=McnonHNTeNbHbIN AUpPEKTOp,
email=71pee@mail.ru, c=RU
[ata: 2023.10.11 20:21:19
+03'00'
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