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Pabouas mporpamMma paspaboTaHa B COOTBETCTBHU C TPEOOBAHUSIMH:

- @enepanbHOTO rOCYIApPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEJHEro ooumero odpasoBaHus,
yTBEpKJICHHOTO TprkazoM MwuHOoOpHayku Poccum ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
MunucrepctBoM octunnu Poccuiickoit @enepanun 7 utons 2012, peructpannonssiii Ne 24480);

- @enepallbHOTO TOCYAAPCTBEHHOrO0 OOPa30BATENBLHOTO CTaHAapTa CpeaHEro MnpodeccruoHaIbHOTO
obpazoBanust 1o cnemuansHocTn  21.02.19  3emmeycrtpoiicTBo, yTBepxkaéHHoro Ilpukazom
MunucrtepctBa npocsenieHus Poccum ot 18.05.2022 Ne 339 (3apeructpupoBaHo B MuHHCTEPCTBE
tocturimu Poccun 21.06.2022, peructparmonnsiii Ne 68941);

C YUEeTOM:

- OenepanbHON 00pa30BaTEIbHOM MHPOrpaMMBbl CpelHEro obmero oOpa3oBaHUS, YTBEPKIACHHON
IIpukazom MunucrepcrBa mnpocsewieHuss Poccuiickoit @enepauuu ot 18.05.2023 Ne 371
(3apeructpupoBaHHOTO0 MuHuKcTepcTBOM IocTunMKM Poccmiickoit ®Pepepanun 12 wmrons 2023,
peructparoHHbii Ne 74228);

C YUeTOM:

- TpUMEpHOM pabodeld mporpaMmbl  00IIEOOPa3OBATENbHONW  TUCHMIUIMHBI — «XUMHUS» IS
npodeccnoHanbHbIX 00pa30BaTEeIbHBIX OpraHU3aluid, 0100peHHOU 3acenanueMm llemarormueckoro
coera ®I'BOY AI1O UPIIO, nmpotokon Neb ot «18» anpens 2025.

PaGouas nmporpamma paccmoTpeHa
Ha 3acenanuu [IK OY ] u CI' COHX
[IpoTokos Ne 9

oT «27» anpens 2026 r.
[Ipencenarens LK

[1.}O. lenuncos

YTBEPXIAIO
3aBeqyrOIINi OT/IEJICHUEM
Yenuk A.

Pabouyro mporpamMmmy pazpaborai:
H.I'. Yenuk, mpenoaaBarens BeIcas KBaTU(UKAIMOHHAS KaTeropys, KBATU(UKALUS [0 TUTIIOMY
MarucTp «XuMH4UecKast TEXHOIOTHUS»
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1. OBILIASI XAPAKTEPMCTHUKA OBLIEOBPA3OBATEJIBLHOM JUCHUIIJIMHBI
OVY/J1.07 XUMUSI

1.1. Heap 1 MecTO JMCHUILIMHBI B CTPYKTYpe o0pa3oBaTesibHOiI nporpammsl CITIO

Huctummuaa OY /(.07 Xwumus Bxoaut B oOmeoOpaszoBarenbHbii nukn  [IIICC3  kak
o0s3aTenbHas TUCIHILIIHHA.

O6meoOpazoBarenbHas auciumuimHa OVYJ[.07 Xumus sBiasercs o00sS3aTENbHON YacThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBareabHOH Tporpammbl B cooTBeTcTBUH ¢ ®I'OC CIIO mo
crenuranbHocTu 21.02.19 3emieycTpoiicTBO

[{enb TUCIUTUINHBI :

- popMHUpOBaHUE CUCTEMbBI XMMUUYECKUX 3HAHUIN KaK BaKHEHIIICH COCTABJISIONICH €CTECTBEHHO-
HAy4YHOM KapTHHBI MUPA, B OCHOBE KOTOPOIl JIeKaT KIIOUEBbIe MOHATHUSA, (PyHIaMEHTaIbHbIC 3aKOHbBI U
TEOpUU XMIMHH, OCBOCHHE sI3bIKa HAYKH, YCBOGHUE M TIOHMMaHWE CYNIHOCTH JOCTYITHBIX 000O0IIeHUN
MHPOBO33PEHYECKOT0 XapaKkTepa, O3HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;

- ¢dopMuUpOBaHHWE U pa3BUTHE MPEACTABICHWA O HAYYHBIX METOAAX ITO3HAHUS BEUIECTB U
XUMHUYECKUX peakUuid, HeOOXOIUMBIX JIJIsl MPHUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MUPE BELIECTB
Y XMMUYECKHUX SIBICHUH, UMEIOIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TOBCEAHEBHOM XKU3HH;

- pa3BUTHE YMEHUU M CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOIIOJEHHEM U O0BSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIFOICHUEM TIPAaBHJI 0€30ITaCHOTO OOPAIICHHS C BEIICCTBAMH.

3ajaun JUCUUILINHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX IPOLIECCOB U
SBJIICHUN B OKPY)KAIOIIECH Cpefie, a TAK)Ke UX CBS3b C IEJIOCTHON HAYYHON KapTUHOW MUpPA U JPYTUMU
€CTECTBEHHBIMHU HAyKaMU;

2) pa3BUTh YMEHHSI COCTaBJISTH (OPMYIbl HEOPTraHMYECKHMX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUUYECKUX PEAKIINI, OOBACHATH UX CMBICI, HHTEPIIPETUPOBAThH PE3YJIbTAThl XUMUUECKHUX
HKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TIPOBEACHHS MPOCTCHINNX XHUMHUYSCKHUX OSKCIICPUMEHTAIBHBIX
UCCIIEIOBAaHUIM C CcOOJ0/IEHUEM TpaBUII OE30MacHOTO OOpalleHusi ¢ BEUIeCTBaMU U JaOOPATOPHBIM
o0opyI0BaHUEM;

4) pa3BUTb YMEHHsI HAXOJWTh, aHAIM3UPOBATh U HCIOIH30BaTh MH(YOPMAIMIO XUMUYECKOTO
XapakTepa U3 pa3IuYHbIX WHOOPMAITMOHHBIX UCTOYHUKOB, BKIIIOUas YUeOHYIO JTUTEpaTypy, HAydHBIC
MyOIMKAIUU U UHTEPHET-PECYPCHI;

5) chopmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIIECTBUSI CBOCH JMEATEILHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U MPOM3BOACTBEHHBIX MPOIIECCOB, YUUTHIBAs BO3MOXKHBIE HKOJIOTMUYECKUE U
COIIMAJIbHBIC BO3ICHCTBHS;

6) chopMUpOBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKEHUH XMMHUYECKON HAyKH U TEXHOJOTHUI
JUISL Pa3BUTHS COLMAIIBHOW U TPOU3BOJICTBEHHOW cQep C YMEHHEM MPUBOAUTH NPHUMEPHl HX
MPUMEHEHHUS B Pa3INUHbIX chepax KU3HH.

1.2. TInanmpyemble pe3yJabTaThl OCBOCHHUS IHCHMIIIHHBI

[Tnanupyemble pe3ynbTaThl OCBOCHHS 00I1€00pa30BaTeNbHON AUCHUUILIIMHBI OMPEENIIIOTCS B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe I'OC COO. Ocoboe 3HaUCHHE TUCIUILUIMHA UMEET MpHU
¢dopmuposanuu u pazsutiuu OK u I1K.

B pe3ynbraTe 0OCBOSHMS NUCHUIUIMHBI 00yYaIOIIHICS TOJIKEH:



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

O01mue

JAucaunimHapHbie

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
IPUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

JInyHOCTHBIE Pe3yJIbTATHI J0JIKHBI 0TPAKATH B YACTH:
TPY0BOr0 BOCIIUTAHUA:

- TOTOBHOCTh K TPYyAY, OCO3HAaHUE ILIEHHOCTH MAaCTEPCTBa,
TPYIOIO0ue;

- TOTOBHOCTb K aKTHBHOM JIEATEIIbHOCTH TEXHOJIOTHUUECKON U
COITMAIbHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATD,
MJIaHUPOBATh M CAaMOCTOSITEJIBHO — BBINIOJIHATH — TaKyIO
JIeATEeTbHOCTD;

- WHTEpeC K pamyHbiM chepam mnpodeccrnoHaTbHON
JIeATEeILHOCTH.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:
Osiagenue YHHBEPCAJIbLHBIMH Y4eOHBbIMH
NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

- CaMOCTOSITeNIbHO (OPMYJIUPOBATh W aKTyaJIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIN MPU3HAK WU OCHOBAHHS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- OTpENENATh LENU ACSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIIBJISITh  3aKOHOMEPHOCTH |
paccMaTpUBAEMBIX SIBJICHHSIX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YJIHTATOB
MHOCJIENCTBUN IEITEILHOCTH.
0) 0a3oBbIe HCCIeA0BaTENbCKUE JI€liCTBUS:

- BJIAIETh HAaBBIKAMU  y4e€OHO-HCCIIEIOBATEILCKOU U
MPOEKTHOM J1eATEeTHbHOCTH, HABBIKAMHU Pa3pelieHus mpoodIem;
- BBISIBIIATH MPUYUHHO-CIIECTBEHHBIE CBSI3H u
AKTyaJIM3UPOBATh 3a/1a4y, BBIBUTATH TUIIOTE3y €€ PEIICHUs,

IMPOTHUBOPECUYHA B

JIeITEIILHOCTD,
[ICJIIM, OLICHUBATh

OILICHUBATh
pHUCKHU

JAucuMmimHapHble pe3yJbTAThl J0JIKHBI OTPAXKATh:
ITP6 01. chopMHpPOBAHHOCTH NPEACTABICHHH: O XHWMHUYECKOU

COCTAaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, pPOJIH
XUMHH B TIO3HAaHUU SBJICHUM MPHUPOABI, B (POPMHUPOBAHUU
MBILUIEHUST W KYJIbTYpbl JIMYHOCTH, €€ (YyHKIHMOHAIBHOU

IPaMOTHOCTH, HEOOXOMMOM JUIsl pellieH s MPaKTUYECKUX 3a/1ad U
9KOJIOTUYECKA 0OOCHOBAHHOT'O OTHOMICHUSI K CBOEMY 370POBBIO H
HIpUPOIHOIL cpene;

IIP6 02. BnasgeHHe CUCTEMOM XUMHUYECKHMX 3HAHHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAralolUe MOHATHS (XUMHUUECKUI 3JIEMEHT,
aToM, SJICKTpOHHas O00OJIOYKa aroma, S-, p-, O-2JIEKTPOHHBIC
opburanu aTOMOB, HIOH, MOJIEKYJa, BaJICHTHOCTB,
AJIEKTPOOTPHUIIATEIEHOCTh, CTETIEHb OKUCJICHUS, XHMHUYeCKas
CBSI3b, MOJIb, MOJIIpDHAs Macca, MOJISIPHBIM 00BbeM, YIiepOHBIN
CKeneT, (QYHKIIMOHAIbHAS TPYIINa, paJnuKall, U30MEepHsi, H30MEpPHI,
TOMOJIOTHUECKUH PsJl, TOMOJOIH, YIJIEBOAOPOAbI, KUCIOPOI- U
a30TcoNepKallie  COEJAWHEHUsS,  OMOJOTMYECKH  aKTHUBHBIC
BemecTBa (YraeBOJbl, MKHUpBL, OCJIKH), MOHOMEp, IOJHUMED,
CTPYKTYpPHOE  3BEHO,  BBICOKOMOJICKYJSIPHBIE  COCIWHECHHS,
KpUCTANIMYECKasi  pEelIeTKa, THUMbl XUMHYECKUX  peaKIui
(OKHCTHTENTBHO-BOCCTAHOBHUTENIBHBIE, JK30-H OJHIOTEPMHUYECKUE,
peakiMM  HMOHHOTO  OoOMEeHa),  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JICKTPOTUTHUYECKAS AUCCOIMAIUS, OKHUCIUTEIb,
BOCCTQHOBUTEINIb, CKOPOCTb XHMHUYECKOM PpEeaKIUH, XUMHUECKOe
paBHOBECHE), TEOPHH M 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOSHHUS
OpraHUYecKuX BEIIIECTB AM. byrnepoga, TEOpHs
BJIEKTPOJIUTUYECKON AUCCONMALNK, nepruoandeckuii 3akon J[.U.
MeHneneeBa, 3aKOH COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XHMHH, (PAKTOIOTHYECKHE CBEACHUS O
CBOWCTBAaX, COCTaBEe, MOJYYCHUU U O€30MACHOM HCIOJIb30BaHUU




HaxOIWUThb  apryMeHTbl Ul JI0Ka3aTelbCTBA  CBOMX
YTBEPKJICHUM, 3aaBaTh IapAMETPBI U KPUTEPUU PELICHUS;

- HaJIU3UpOBaThb IIOJNYYEHHBIE B XOAE PELICHHUS 3a1adu
pe3ynbTaThl, KPUTHYECKHM OLEHUBATh HX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

YMETb IIEPEHOCUTh 3HAaHUA B  IIO3HABATCIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIBHOCTH.

BOXHEHIIINX HEOPraHMYECKUX U OPraHMYECKHUX BELIECTB B OBITY U
MPAKTHUYECKOM JIEATETbHOCTH YETIOBEKA;

ITP6 03. chopMUpPOBAaHHOCTHL yYMEHHH BBISBISATH XapaKTEPHBIC
MPU3HAKA M B3aUMOCBSI3b W3YYEHHBIX TMOHSATUH, MPUMEHATDH
COOTBETCTBYIOIIME MOHATHUS MPU OMUCAHUHM CTPOCHHUS U CBOWCTB
HEOPraHUYECKUX W OPraHMYECKUX BELIECTB M UX MPEBPALICHUH;
BBISIBJISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUM C TOHATUAMHU H
MpEeACTaBICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

IMIP6 04. chopMHUpPOBAHHOCT,  yYMEHUH  HCIIOJIH30BAThH
HAaMMEHOBAHMSI XHMMHUYECKHX COCAMHEHUH MEXIYHapOIHOTO
COI03a TEOPETHYECKON M MPHUKIAJHOM XUMHUM U TPHUBHAIBHBIC
HA3BaHUsl BAXXHEHIIMX BEIIECTB (ITUJICH, allETUJICH, TJIMIIEPHUH,
(benon, Gpopmanpaerun, ykCcycHasi KUCIIOTa, TIUIMH, YTapHBIA Tas,
YIJIEKHUCIIBIN Ta3, aMMHAaK, TalleHasi U3BeCTh, HEralleHasi U3BeCTb,
MUTHEBAs COJIAa U IPYTHX), COCTABIATH (POPMYIIbI HEOPTAHUYECKUX
U OpPraHWYECKHUX BEIIECTB, YPAaBHEHUS XHUMHUUYECKHX PEaKIIHi,
OOBSICHATH MX CMBICH; MOATBEPKAATh XapaKTEPHbIE XUMUYECKUE
CBOMCTBAa BEIIECTB COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMH U
3alUCSIMU YPABHEHUI XUMUYECKUX PEAKIINIA;

nP6 05. cdopMUPOBAHHOCTP  YMEHHH  yCTaHABIUBATh
MPUHAJUICKHOCTh M3YUYCHHBIX HEOPTaHMYECKUX W OPTraHMYeCKHX
BEILIECTB K ONpPENENIEHHbIM KJlaccaM M TpylnaM COEIUHEHUH,
XapaKkTEepU30BaTh UX COCTAB U BAXHEHUIIINE CBOMCTBA; OMIPEACTSATh
BU/IBI XUMHYECKHUX CBsI3ei (xoBasIleHTHaA, MOHHas,
MeTaJUTH4ecKasi, BOJOPOIHAS), TUIIbI KPUCTALTUIECKUX DPEIIETOK
BEIIECTB; KJIACCU(DUIIUPOBATh XUMHUYECKHE PEAKIUU;

IP6 07. chopMUPOBAHHOCTH YMEHHH HPOBOAUTH PACUETHI IO
XUMHYECKUM (hopMyrnaM U ypaBHEHUSM XMUMHUYECKUX PEaKIUl C

HCIIOJIB30BaHUEM CbI/ISI/I‘IeCKI/IX BCJIIMYHH, XapaKTCPU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0OBeMa
(HOpMallbHbIE  YCIIOBHSI)  Ta30B,  KOJMYECTBAa  BEIIECTBA;

HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUSA MJIA TPUHATUSA
peH_IeHI/Iﬁ B KOHKPCTHBIX XW3HCHHBIX CHUTYyaAllHMAX, CBA3AHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.




OK 02.
Hcnonws3oBars
COBpPEMEHHbIE
CpeICTBa MOUCKA,
aHayM3a

U MHTEPIpETaluu
uHpopmanuu

U HH()OpPMAIOHHBIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

JInyHOCTHBIE pe3yJIbTAThI JOIKHbBI 0TPAKATH B YACTH:
LeHHOCTH HAYYHOI'0 NO3HAHHUS:

- ¢(hOpMUPOBAHHOCTb MMPOBO33PEHHSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOTO Ha  Jauaore KYJIBTYD,
CIOCOOCTBYIOLIIETO ~ OCO3HAaHUIO  CBOEr0O  MecTa B
MOJINKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE SA3bIKOBOM M YUTATEIBCKOU KYJIbTYPBI
KaK CpeICTBAa B3aUMOJEHUCTBUSA MEXAY JIIOAbMH U ITO3HAHUS
Mupa.

MertanpeameTHbie pe3yJbTaThl JOJIAKHBI 0TPAKATH:
OBanagenue YHHMBEpPCAIbHBIMH y4eOHbIMH
MO3HABATEJIbHBIMH AeHCTBUAMHU:

B) padora ¢ ungopmanuei:

- BIQJETh HABbIKAMU I[OJIydyeHHs HMHpOpMauu U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBISATh
IIOMCK, AaHaJIu3, CHUCTEMAaTU3allMI0 M  HMHTEPIPETALNIO
MH(pOpMalUU Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

- CO3/1aBaTh TEKCThl B pa3IUYHbIX (opMarax C Y4EeTOM
Ha3HaueHUsl MH(pOpMAIMK U LENeBOI ayIuTOpHM, BBIOMpas
ONTUMAJIBHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aliH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh WH(pOpMAIUH,
€€ COOTBETCTBME IPaBOBBIM U  MOPAIbHO-ITHUECKUM
HOpMawm;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3alIUTHl HH(OpMALIUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JIUYHOCTH.

JAucnumimHapHubie (NMpeaMeTHbIE) Pe3yJbTaTbl U IOJKHBI
0TPakKATH:

IIP6 06. BiageHHE OCHOBHBIMU METOJAMHM HAYyYHOrO MO3HAHMS
BEILIECTB M XUMUYECKHX SBJICHUN (HAONIOJCHUE, H3MEpPEHHE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

IIP6 07. chopMHpPOBAaHHOCTH YMEHHMH NPOBOAMUTH PACUETHI IO
XUMHYECKUM (OopMyrnaM U ypaBHEHHUSM XMMHUYECKUX PEaKLIUl C

HCIIOJIB30BaHUEM (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH, XapaKTCPpU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBL: MaccChl, o00beMa
(HOpMaJIbHbIE ~ YCIIOBHS)  Ta30B,  KOJMYECTBA  BELIECTBA,;

UCIONb30BaTh CUCTEMHbIE XMMHUYECKHWE 3HAHUS Ui TMPUHSATHS
pelIeHul B KOHKPETHBIX YXKU3HEHHBIX CHUTYAIlMSIX, CBS3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

I1P6 08. chopMHupOBAaHHOCTH YMEHUH TUIAHUPOBATH M BBITIOIHSATH
XUMHYECKUM  JKCHEpUMEHT  (IpeBpalleHUs  OpPraHUYECKUX
BEIICCTB MPU HATPEBAHHH, MOJIYICHUE ITHIICHA M M3yYCHUE €Tro
CBOMCTB, KAueCTBEHHBIC pEAKIMU Ha albJCeTUIbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JCHATypanus OCJKOB TIpH HarpeBaHUH,
IBETHBIC PEAKIIMH OCITKOB; TIPOBOJIUTEH PEaKIIMA HOHHOTO 0OMEHa,
OTIPECIISATH CPEly BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUN HA
cynbdar-, kapOboHaT- U XJOPUI-aHUOHBI, Ha KATHOH aMMOHWUS;
pemarb 3KCHEepUMEHTaNbHbIE 3a7aud 1o TemaMm '"Metamiel" u
"Hemetamnsl") B  COOTBETCTBUM C  TPaBUJIAMH  TEXHUKHU
0€30MacHOCTH MPH OOpaIIeHUH C BEIIECTBAMHU U JaOOpaTOPHBIM
o0Opy/lOBaHUEM;  TIPEJCTABIATH  PE3YNBTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3aluCh YpaBHEHUN COOTBETCTBYIOIIHUX

peaknuii ©  (QopMynIHpOBaTh BBIBOJBI HAa OCHOBE 3THX
PE3yIIbTaTOB;
nP6 09. cdhopmupoBaHHOCTP  YMEHHSI  AHAJIW3UPOBATH

XUMHAYECKYI0 HH(POPMAIIKIO, TOJTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(cpeacts maccoBoi nHopmanuu, cetb IHTepHET u aApyrue).

OK 04. O¢ddexTuBHO
B3aMMO/ICHICTBOBATh
u paboTaTh

B KOJUICKTHBE

JIMYHOCTHBIE pe3yJjbTaThbl JOJ7KHBI OTPAKATh B YaCTH:
IrpaIaHCKOIro0 BOCIIUTAHUA:

- TOTOBHOCTE BECTU COBMECTHYIO ACATCIIBHOCThE B HHTEPECAX
TpaXJIaHCKOTI'O O6H_ICCTBa;

JAucuumiimHapHbie (IpeaMeTHbIE) Ppe3yJbTaTbl WU J0JKHBI

0TPakKATH:
IIP6 08. chopmMupoBaHHOCTh YMEHUH TUIAHUPOBATH W BBITIOJIHSTH
XUMUYECKUM  AKCHEpUMEHT  (IpEeBpallleHus]  OpPraHMYeCKHUX




H KOMaHAC

- YMEHHE B3aMMOJICHCTBOBATh C COIMAIbHBIMU HHCTUTYTaMHU
B COOTBETCTBUU C UX QYHKIMSIMH U HAa3HAYCHUEM.
MeTtanpeaMeTHble pe3yJabTaThl 10JKHbI OTPAXKATh:
OBilajleHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH
JelCTBUSIMU:

0) coBMecTHas 1eSITeJIbHOCTD.

- TIOHMMaTh ¥ HUCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON H
WHIUBUIyaJIbHOU PabOThI;

- NpUHUMATh  IENH COBMECTHOM  JEATEIBHOCTH,
OpraHU30BBIBATH U KOOPJMHUPOBATH JCUCTBUS TIO €€
JOCTMDKCHHIO: COCTaBIIATh IUTAaH JCHCTBUM, pacrpeneisTh
pOJIM C YYETOM MHEHUM YYACTHUKOB OOCYXKIaTh PE3yJIbTaThI
COBMECTHOH PabOThI.

OBJaanenue YHUBEpPCAJIbHBIMU
JelCTBUSIMU:

I) IpUHATHE ceOsl M APYTUX JI0dei:
- NPUHUMATh MOTUBBI U APTyMEHTHI APYTUX IIOJAEH MpHu
aHaJIN3€ PE3YNIbTATOB JIEATEILHOCTH;

- MpU3HABaTh CBOE IMPaBO W TPaBO JPYTruUx JIOJeH Ha
OIINOKH,

pa3BUBATh CMIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTrOro
YyesioBeKa.

peryJsiTUBHbIMH

BEIIECTB MPU HArpeBaHHH, MOJIyUCHHUE ITUJICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHBbIE pPEAKIUMU Ha aIbJETUAbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JeHarypauus O€JKOB IpU HarpeBaHuw,
LBETHBIE PEAKIUU OCJIKOB; MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa,
OTIpEeICIISATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKI[UN HA
cynbdar-, kapOOHAT- U XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHHS;
pelarh 3KCIepUMEHTalIbHbIe 3aJaud no TemaMm "Metamibsl" u
"Hemetamnbl") B COOTBETCTBUM C  IPaBUJIAMU  TEXHUKHU
0€30MacHOCTH MpH OOpallleHUU C BEIECTBAMH U JabOpaTOPHBIM
0o0Opy/lOBaHUEM;  NPEIACTABIATb  PE3YJIbTaThl  XHUMHUYECKOTO
JKCIIEPUMEHTa B (OpMe 3allMCH ypPaBHEHUN COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIMPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB.

OK 07.
CopericTBOBaTH
COXPaHEHUIO
OKpY>Karoleu
Cpeibl,
pecypcocoepekeHn
10, IPUMECHSTh
3HaHUS

00 U3MEHEeHUN
KJIMMATa, MPHUHIIATIBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ (eKTUBHO

JINYHOCTHBIE Pe3yJIbTAThI I0JKHBI OTPAKATH B YACTH:
IKOJIOTHYECKOr0 BOCTIMTAHUA:

- c(OPMHPOBAHHOCTH 3KOJIOTUYECKOU KYJIbTYpHI,
MOHMMAaHNE BIUSHUS COLUATbHO-I)KOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME NPUPOAHON M COLMAIBHOM CpEelbl, OCO3HAHUE
r100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIeM;

- IUIAaHUPOBAaHUE U  OCYIIECTBICHHE  JIEUCTBUH B
OKpYKalollle cpefe Ha OCHOBE 3HAHUA IIEJI€H YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKarolleH cpese;

- yMeHHe MIPOTHO3UPOBAThH HeOIaronpusITHbIE
HKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX JTEHCTBUM,

IMPUHOCAIINX BpPEa

JucnuninHapabie (IpeAMeTHbIE) pPe3yJbTaTbl M JOJKHBI
0TPaXKaTh:
IIP6 01. chopMHpPOBAHHOCTH MNPEACTABIECHUN: O XUMHUYECKOU

COCTaBJISIIOUICH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, pPOJIH
XMMHAW B TIO3HAHUM SIBIEHUH MpUpoabl, B (HOPMUPOBAHHUU
MBIIIJIEHUSI M KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHON

TPaMOTHOCTH, HEOOXOAUMOM Il PEIICHUS MPAKTUIECKUX 3a/1a4 U
9KOJIOTHYECKH 0OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEE;

P66 10. cdopMHpOBaHHOCT, YMEHHMH COOJIOIATH TIPaBUIIA
9KOJIOTHYECKH I1eJIeCO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM
ACATCIIBHOCTH B HCIIAX COXpaHCHHUSA CBOCTO 3A0pPpOBbA U
OKpY’Kalolllel TNPUPOJHOW  Cpebl; YUYUTHIBATH  OIMNACHOCTH




JIEUCTBOBATE
B YPE3BBIYANHBIX
CUTYalHSIX

npe€aoTBpallaTrb ux.
MeTal’[pe}IMeTHLIe pe3yJbTaThl J0JKHBI OTPAKATDh:

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU
NMO3HABATEJIbHBIMU J1eHCTBUAMM:

B) pabora ¢ ungopmanmeii:

UCII0JIb30BaTh cpeiacTBa MH()OPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PElIEHUU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W  OpPraHU3allMOHHBIX  3a7ad  C
coOnrofeHreM  TpeOOBaHUW  JPrOHOMUKH,  TEXHUKHU

0€30I1aCHOCTH, TUTHEHBI, PECYypCOCOEPEKEHHS, TTPABOBBIX U
STHYECKUX HOPM, HOPM MH(pOPMAIIMOHHOH 0€301aCHOCTH.

BO3JICHCTBUSl HA JKUBBIE OPraHU3Mbl OIPEIEIICHHBIX BEILIECTB,
MOHMMAsi  CMBICA  [IOKa3zaTesds  MPENeIbHOW  JONYyCTUMOU
KOHLICHTPALUU.

[IK 4.2. IIpoBoauth
KOJIMYECTBEHHBIA U
KAYECTBEHHBI y4eT
3eMellb, INPUHUMATh
ydactue B ux
WHBEHTapHU3allul U
MOHUTOPHHTE.

OBanagenue YHHMBEpPCAIbHBIMH Y4eOHBIMU
NO03HABATEJIbHBIMM JIeHCTBHSIMU:
a) 0a30BBIC JTIOTUYECKHUE ICUCTBUS:
CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh U aKTYaJIU3UPOBATh

po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUSA VIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

BJIQJIeTh ~ HaBbIKAMM  y4eOHO-UCCIIEJOBATEIbCKON U
IPOEKTHOH J1eATeIbHOCTH, HaBBIKAMU pa3pelieHus npooiiem;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOUCKY
METOJIOB pELIEHUS NPAKTUYECKUX 3a1a4, INPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMS,

(dopMHpOBaHHE HAYYHOrO THIA MBIIUICHUS,
Hay4YHOU TEPMHUHOJIOTHEN, KITFOYEBBIMHU
HNOHATUSIMH U METO/IaMU;

B) paboTa ¢ uHpopmaIuei:

BJIAJICTh HABBIKAMH MOJIY4E€HUSI HHPOPMALMU U3 UCTOYHUKOB
pa3HbIX THUIOB, CaMOCTOSITENIBHO OCYILECTBISATh IIOUCK,
aHaJu3, CUCTEMAaTHU3aIMI0 M MHTEPIIpPEeTalio HH(pOpMAIUU
pa3IMYHbIX BUJOB U (POPM IMpeIcTaBICHHUS.

BJIaJACHUC

ChopMHupOBaHHOCTh TIPEICTABICHUA O TIIEPEYHE U COCTaBe
3arpsI3HAIONIMX BEIIECTB 3€MEIbHBIX PECYpCOB, COCTaB BHIOPOCOB
1 COpOCOB PA3TMYHBIX MPOU3BOJICTB




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JJUCHUILIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bupa yueOHoii padoThl

O0neM B yacax, BCero

1 cemectp BCET'O, B T.4.: 34
OcHOBHOE coJiepkaHue, B T.Y.: 34
Jlexyuu 20
Ilpaxmuueckue 3anuamusi 12
Jlabopamopnvie 3anamus

Koncynomayuu

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME, B T.4.: 4
Jlexyuu

Ilpaxmuueckue 3ansamust 4
Jlabopamopnvie 3anamus

MHauBuayaIbHBI NPOEKT (Oa/Hem) HET
IpomexxyTounas arrectamus (Apyrasi opMa KOHTPOJIS) 2
2 cemectp BCEI'O, B T.4.: 54
OcCHOBHOE CO/Iep:KaHue, B T.4.: 54
Jlexyuu 10
Ilpaxmuueckue 3ansamus 36
Jlabopamopnvie 3anamus

Koncynomayuu 2
IIpodeccnonanbHO OPHEHTHPOBAHHOE COCP/KAHME, B T.4.: 10
Jlexyuu 4
Ipaxmuuyeckue 3anamus 6
Jlabopamopnvie 3anamus

MuauBuayaibHbIi NPOEKT (Oa/Hem) HET
IpomexxkyTounas arrecTamust (IK3aMeH) 6
BCEI'O no qpucuuMmn/jinHe, B T.4.: 88
OcHoBHOE conep:kaHue, B T.4.: 88
Jlexyuu 30
Ilpaxmuuyeckue 3anamus 48
Jlabopamopnvie 3anamus

Koncynomayuu 2
IIpodeccnonanbHO OPMEHTHPOBAHHOE COICPKAHME, B T.4.: 14
Jlexyuu 4
IIpaxmuueckue 3anamus 10

Jlabopamopnule 3anamus




2.2. TemaTn4yecKuii IJIaH M coJePKaHUE TUCHUILINHBI

HaumeHoBaHMe pa3iesoB u O6bem | Dopmupyemble
TeM Copaepxxanne yueOHOro MaTepuaja u (pOpMbI OPraHU3ALUH AeATEIbHOCTH 00y4aI0IIUXCA 4ACOB KOMITETeHITHH
1 cemecTp BCEI'O 34/4
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Tema 1.1. OcHOBHOE coiep:KaHue Y4eOHOIr0o MaTepHuaia 4/0 OK 01
OCHOBHBIE XUMHYECKHE XUMHUYECKUH dNIeMeHT. ATOM. S1po aroma, U30TOoMmbl. DINEKTPOHHASI 000I0UKa.
TIOHSATHUS U 3aKOHBI, DHepreTuyecKre yPOBHHU, MMOAYPOBHH. ATOMHBIE OpOUTAIH, S-, P-, O- 27IeMEHTHI.
CTPOEHUE aTOMOB Oco0eHHOCTH pacpeeNIeHHs JIEKTPOHOB 10 OPOUTAIISIM B aTOMaX 3JIEMEHTOB TIEPBBIX
XHUMUYECKHUX JJIEMEHTOB YeThIPEX NMEePUoI0B. DIEKTPOHHAs KOHUrypaius aToMOB. OCHOBHBIE XMMHUECKHUE 3aKOHBI
B Tom uncie:
Jlexmusa Nel 2/0
[Mpaxtuueckoe 3anstue Nel«OCHOBHbBIC KOJMYECTBEHHBIC 3aKOHBI B XUMHU M pacyersl 1o | 2/0
YPaBHEHUSAM XUMUYECKUX PEAKLIAI.
OTHOCHUTENBHBIE AaTOMHAS U MOJIEKYJIsIpHas Macchl. MossipHas Macca. KoiauuecTBo
BelecTBa. MaccoBas 10J1sl BelIecTBa. 3akoH ABorapo. MoiisipHbIii 00beM ra30B.
OTHOCHUTENbHAS TUIOTHOCTH T'a30B. PacueTsl o ypaBHEHUAM XUMHUUYECKUX PEaKLUN C
HCIIOJIb30BaHUEM MAaCCOBOM JIOJIM BEIIECTBA, 00beMa (HOpMaJIbHBIEC YCIOBHS) Ta30B,
KOJIMYECTBA BENECTBA
Tema 1.2. OcHOBHOE cojlep:KaHue Y4eGHOr0 MaTepuaia 2/0 OK 01
Ilepuoauueckuii 3aK0H U B Tom uncie: OK 02
[Mpaktuueckoe 3anstne Ne 2 «M3ydeHHe TEPHOANYECKUX 3aKOHOMEpHOCTeW u wux | 2/0

Ilepnonnueckas cucrema
XUMUYECKUX DIIEMEHTOB /.
W. MenneneeBa, ux CBs3b
C COBPEMEHHOU TeOpHUeEn
CTPOEHU aTOMOB

B3aMMOCBSI3M CO CTPOCHHEM aTroMoBy». [lepuonnueckas cucTeMa XMMHYECKHUX AJIEMEHTOB
JA.U. MenneneeBa. CBs3p mnepuoandeckoro 3akoHa U llepuoguyeckoit cucTeMbl
XMMHYECKHUX DJIEMEHTOB C COBPEMEHHOW TEOpPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHYECKHX DJIEMEHTOB, 00pa3yeMbIX HMH TPOCTBHIX M CIOXKHBIX
BEILIECTB I10 IpynmnaM u nepuoaam lleproanyeckoi cucteMbl. 3HaUYE€HUE MTEPUOTUYECKOTO
3aKOHAa M CHUCTEMbl XMMHUYeCKHUX djeMeHTOB J[.MI. MeHneneeBa B pa3sBUTHUM HAyKH.
YcraHoBieHHWE CBSI3W  MEXKIY CTPOCHHMEM aTOMOB XHMHYECKHX JJEMEHTOB U
MEPUOJNYECKUM HU3MEHEHHEM CBOMCTB XUMHUUYECKUX DJIEMEHTOB M HX COECAUHEHUN B
COOTBETCTBUM ¢ TnosokeHueM Ilepmonnueckoi cucremsl. PemeHune  mpakTHKO-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA XapaKTEPU3ALMUI0 XUMHUYECKUX DJIEMEHTOB
«MeTtanyeckue / HeMeTalUIMYSCKUE CBOMCTBA XUMHYECKUX 3JIEMEHTOB B COOTBETCTBUH C
HUX DJIEKTPOHHBIM CTPOEHUEM M IMOJOKEHUEM B IMEPHOIUYECKOM CHCTEME XUMHYECKHX
anemenToB .M. MenaeneeBay




Tema 1.3.

Crpoenue BEILIECTBA
U TpUpoAa XUMHUYECKOU
CBSI3H. Mmuoroo6pasue
BEIIIECTB

OcHOBHOE cojIep:KaHNe Y4eGHOT0 MaTepuajia

6/0

Crtpoenue BemiecTBa. XuUMHUUYECKast CBSI3b. BUbl XUMUYECKOM CBSA3M (KOBaJCHTHAs
HEMNoJIIpHas U MOJIApHAasi, HIOHHAs, MeTaJuInyeckas). MexaHu3Mbl 00pa3oBaHus
KOBQJICHTHOW XMMHUYECKOH CBsI3M (OOMEHHBIHN U JIOHOPHO-aKIeNTOPHBIN). Bogopoanas
CBA3b. BaneHTHOCTh. DNeKTpoOTpUIATENbHOCTh. CTeneHb OKUCIEHUs. IOHBI: KATHOHBI
AQHUOHBI

B Tom uncie:

JIexrust Ne 2

4/0

I[Mpaktrdeckoe 3ausTre Ne 3«CTpoeHuUE BEIIECTBA U IPUPOJIa XUMUUYECKOM CBSI3U».
JleMoHCTpanus Mojieel KpUCTANIMYECKUX PEIIETOK: HOHHOM (XJIOpU] HATpUsl), aTOMHOU
(rpaduT u anmas), MOJIEKYISIPHOH (YTIEKUCIBIN Ta3, HO/), METAJUIMYECKOM (HaTpHid,
Mar"ui, Mezip). Penenne npakTuueckux 3aJJaHuil Ha COCTaBJIEHUE JIEKTPOHHO-
rpaduyeckux Gopmyn s7aeMeHTOB 1—4 neproioB

2/0

OK 01

Tema 1.4.
Knaccudukanus,

¥ HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

OcHOBHOe coJiepkaHne Y4eOHOro MaTepuaJia

4/0

Knaccudukanus Heoprannyeckux BemiecTs. HomeHk1aTypa HEOpraHn4eckux BEIECTB
(OKCHIBI, TUIPOKCHIBI, KUCIIOTHI, COJIM). BeriecTBa MONEKYISIPHOTO M HEMOJIEKYJISPHOTO
CTpOeHUs. ArperatHble COCTOsHUS BemecTBa. Kpucrammndeckue 1 aMmopgHbIe BEIECTBA.
3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. TUIBI KPUCTAITMYECKUX PELIETOK (ATOMHAs,
MOJIEKYJISIpHAs, HIOHHAsA, MeTaJNIN4ecKas). 3aBUCUMOCTb CBOWCTBA BELIECTB OT TUIIA
KPHUCTAJUIMYECKON PEIIETKH

B Tom uncie:

Jlextug Ne3

2/0

I[Npaxtuueckoe 3ansatue Ne 4 « HoMeHKIIaTypa HEOPraHUYECKUX BELLIECTBY.

Pemenue npakTuyeckux 3aJaHuil Mo KjaaccuPpUKaui, HOMEHKIAType U XUMUYECKUM
(bopMyIaM HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB (YrapHbId a3, yriIeKUCIbIi ras,
aMMUaK, raiieHasi U3BeCTh, HeralleHasi H3BeCTb, MUThEBAs COJa U IPYTHX): HA3BaHUSA
BemecTs 1o MexayHapoanoi (MIOITAK) unu TpuBnanbHOM HOMEHKIIATYPE U COCTABIIEHUE
(bopMyIIbI XUMHUYECKUX BEIIECTB, ONpeiesieHre MPUHAIIeKHOCTH K Kiaccy. [Touck
nH(pOpMaLIUY IO HAa3BaHUSIM, UICHTU(PHUKATOPaM, CTPYKTYPHBIM QopmyiaM. AHaIIN3
XUMUYECKOH MH(OpMAINH, TOTy4aeMol U3 Pa3HbIX UCTOYHUKOB (CPEJICTB MaCCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue)

2/0

OK 01
OK 02

Tema 1.5.
THIBl XUMHUYECKUX
peakui

OcHOBHOE coep:KaHue Y4eGHOr0 MaTepuaia

4/0

Xumuueckas peakius. Kiaccudukanus XuMHYeCKUX peakifii B HEOPraHMUECKON 1
OpPraHUYECKOM XUMUU. 3aKOHBI COXPaHEHMsI MACChI BEILIECTBA, COXPAHEHUS U IPEBPAILECHUs
SHEPrUM NPU XUMUYECKUX peakiusax. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
(YpaBHEHUs OKHCIIEHUS-BOCCTAHOBIIEHUS], CTENIEHb OKUCICHMSI, OKHCIUTENb U

OK 01




BOCCTAHOBHUTCIIb, OKHCINUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN B ITPUPOIC,
IMPOU3BOJACTBCHHBIX IMPOLCCCAX U JKUZHCACATCIbBHOCTU OpI‘aHI/ISMOB)

B Tom uncie:

Jlexmst Nod

4/0

Tema 1.6.

CKOpOCTh XMMUYECKUX
peakuuidi. XMMUYECKOE
paBHOBecCHE

OcHoOBHoOE cofiepKaHue Y4eOHOro MaTepuaia

6/2

CKOpOCTh peakIy, e 3aBUCUMOCTh OT Pa3JIMNYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLTUX
BEILIECTB, KOHLIEHTPALUH PEArHpyOLIUX BEIIECTB, TEMIIEPATYPHI U IIJIOIATN PEAKIUOHHOM
noBepxHOCTU. TertoBbie 3PHEKTHl XUMUIESCKUX PEAKITHI: IK30- U YHJAOTEPMUYCCKUE
peakuuu. ObpaTuMble peakiu. XuMuieckoe papHoBecre. DakTopsl, BIAUSIONINE Ha
COCTOSIHME€ XMMHUUYECKOTO PaBHOBECHSI (KOHIICHTPAIIMS PEareHTOB WM MPOAYKTOB PEaKIINH,
nasnenue, remneparypa). [punmun Jle [llarense

B ToM umncie:

Jlextg Ne 5

4/0

[Mpaktuueckoe 3amsitie Ne 5 «BrnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM
peaKIm.

Pemenuie npakTuKO-OpUEHTUPOBAHHBIX 3a/1aHUH Ha aHaIHU3 (HAKTOPOB, BIUAIOMIUX HA
M3MEHEHUE CKOPOCTH XUMUYECKON PeaKkiuu. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PeaKiinu
OT MPUCYTCTBUS KaTajln3aTopa Ha IPUMEPE Pa3JIOKEHUS IEPOKCUA BOJOPO/IA C TOMOLIBIO
JTMOKCH/Ia MapTaHIla U KaTtajiasbl. Penenre mpakTuKo-OpUeHTUPOBAHHBIX 3aJaHUH Ha
npuMmenenue npunnumna Jle-lllarense 1151 HAXOXKIESHUS HAPABICHUS CMEIICHUS
pPaBHOBECHS] XUMHYECKOW PEaKIMK U aHATIN3 (PaKTOPOB, BIUSIONINX HA CMEIIEHNE
XUMHUYECKOTO PAaBHOBECHUS

212

OK 01
OK 02
K 4.2

Tema 1.7.

PactBopsl, TEOpUS
AJIEKTPOJIUTHYECKON
JIACCOLMALMA U MOHHBIN
oOMeH

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

4/2

PacTtBOpBI. BHuibl pacTBOPOB 10 CO/IepKaHUIO PACTBOPEHHOTO BelIecTBa. PacTBOpUMOCTS.
ITonaTue o nucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBast 1014
BemecTBa B pactBope. IlonsTre o BogopoxHoM nokasarene (pH) pactBopa.
OnexrponauTHyeckas aucconuanus. CUIbHbIE U c1a0ble JIEKTPOIUTHI, HEANEKTPOIHUTHI.
Peakiiun HOHHOTO 0OMeHa

B Tom uncie:

Jlexmst Ne 6

2/0

IMpakTryeckoe 3anstie Ne 6 «PemieHue 3a1a4 Ha ONpeIeIeHHE KOTUYECTBEHHBIX
nokasateneit pacTBopoB. IOHHbBIE peakuy U ypaBHEHUS». 3aJaHusl Ha COCTaBICHUE
HWOHHBIX peakiuil. Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM Ha
PacTBOPBI, UCTIOIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON AEATEIBHOCTH YEIOBEKa

2/2

OK 01
OK 02
OK 04
OK 07
K 4.2.

Paznen 2. Heopranuueckasi xummsi

Tema 2.1.

| OcHoBHOe COICPKAaHUC yqeﬁﬂoro MaTtepuaJia

2/0

OK 01




DU3NKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB

Mertaiuel. [Tonoxxenne meraninoB B [lepronnueckoi cucteMe XMMAYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTaiuioB. O01ue pusudeckue
cBOMCcTBa MeTAJIOB. CIIaBbl METAJIOB. DJIEKTPOXUMUYECKUI PsiJl HAIPSHXKEHUH METAIIJIOB.
XUMHYECKHE CBOMCTBA BAXKHEUIIIUX METANIOB (HATPH, Kalui, KalbIlui, MarHui,
QTFOMUHHM, IIMHK, XPOM, JKeJIe30, MEJIb) U UX coenuHeHnd. OOIIre criocoObl MOTydeHUS
MeTayuioB. [I[puMeHeHre MeTaioB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxkenune HemetamwioB B [lepuoanyueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa 1 0COOGHHOCTH CTpOEHUSI aTOMOB. DU3MUeCKHe CBOMCTBA HEMETAILIOB.
ANoTponus HEMETaNIOB (Ha MpUMepe KUCIopoaa, cepsl, pocdopa u yriaeposaa).
XUMHYECKHE CBOMCTBA U TPUMEHEHNE BAKHEUIITUX HEMETAIIOB (TaJJOT€HOB, CEPHI, a30Ta,
docdopa, yraepoaa u KpeMHUS) U UX COSAUHEHUN (OKCHIOB, KUCIOPOICOAEPKAIIIIX
KHCJIOT, BOJIOPOJHBIX cOeMHEHUN). [I[puMeHenne BaKHEHIINX HEMETAJIIOB U UX
COCTUHEHUN

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB,
THAPOKCHJIOB, KHCIIOT, COJICH | 11p.). [ eHeTndyecKkas CBsI3b HEOPTaHMYECKUX BEIIECTB,
MPUHAUICKAUX K PA3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJAHBIX COETMHEHMI, BBICIIUX OKCUAOB M THIPOKCHIOB

B ToM umncie:

Jlextug Ne 7

2/0

OK 02
OK 04

IIpomeskyTounasi arrectauus B gopme apyroi ¢GopmMbl KOHTPOJIS

2 ceMecTp

BCEI'O

54/10

Tema 2.1.
PU3NKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX
BELIECTB

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

6/0

B ToM umncie:

[MpakTryeckoe 3ansaTHe Ne 7 «PU3UKO-XUMHUYECKUE CBONCTBA HEOPTaHUYECKUX BEIIECTBY.
CocraBieHrne YpaBHEHHMM XUMHUYECKHX pEaKIUH ¢ YYaCTHEM IPOCTBIX M CIOKHBIX
HEOPraHUYECKUX BEILECTB: METAJUIOB U HEMETAIIOB;, OKCHUIOB METAJIOB, HEMETAUIOB U
aM(pOTEepHBIX DJIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBaHMM U  aM@OTEepHBIX
TUAPOKCHUIOB; HEOPTAaHUUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOWCTBA.

Pacuérbl Mmacchl BemiecTBa Ui 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 Y4YacTBYIOUIMX B PEAKLMU BELIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLMH, €CIM OJHO M3 BEUIECTB HMEET MPUMECH.
PemreHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha CBOWCTBA, COCTaB, IIOJIYYCHHUE H
0e30MacHOe HCIOJIb30BAHME BaXHEHIIMX HEOPraHMYEeCKHX BEHIECTB B OBITY U
poeCCHOHATILHON AEATEIbHOCTH YEIOBEKa

6/0

OK 01
OK 02
OK 04

Tema 2.2.

OcHOBHOE coep:KaHue Y4eGHOT0 MaTepuaia

4/0

B ToM umncie:

OK 01




Nnentndukanus
HEOPTaHMYECKUX BEIICCTB

IMpaktuueckoe 3ausitue Ne 8 «neHTHUKAIMS HEOPTAaHUISCKUX BEIIECTBY.

PemreHne skciepuMEHTANBHBIX 3a4a4 110 XMMUYECKUM CBOMCTBAM METAJUIOB U
HEMETAJIJIOB, 110 PACIIO3HABAHUIO U MOJIYYCHHUIO COEUHEHUIM METaJNIOB U HEMETAJIJIOB
(B3aMMOJICHCTBHE TUAPOKCUIA ATFOMHHUS C PACTBOPAMH KHCJIOT U IIEJIOYCH).
WnenTudukaiys HeOpraHM4eCKUX BELUIECTB C UCIOIb30BAaHUEM MX (PU3UKO-XUMHUECKUX
CBOWCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakuuii. KauecTBeHHbIE peakiiuy Ha Cynbdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB M KATUOH aMMOHUS

4/0

OK 02
OK 04

Pa3nes 3. TeopeTrnueckue OCHOBbI OPraHNYeCcKOH XUMHUH

Tema 3.1.
Knaccugukanus, crpoerue
Y HOMCHKJIaTypa
OpPraHUYECKHUX BEIICCTB

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTtepuaJia

5/0

IIpenMer opraHndeckoll XMMHUU: €€ BO3HUKHOBEHHME, Pa3BUTHE U 3HAYEHHUE B IOIYYCHHUH
HOBBIX BELIECTB M MarepuayioB. Teopusi CTpOEHHsS] OpPraHUYECKUX coeAuHeHuid A.M.
bytnepoBa, e€ ocHoBHbIE nojoxkeHUsA. CTPyKTypHble (OPMYJIbl OPraHUYECKUX BEIIECTB.
I'omonorus, n3omepus. XuMU4ECKas CBSI3b B OPraHUYECKUX COCIMHEHMAX: KPAaTHBIE CBS3H,
G- U TT-CBSI3U.

[IpencraBnenue o knaccu(pukauy OpraHMYECKUX BemecTB. HoMeHKIaTypa opraHn4eckux
CoeIMHEHUH (cucTemMaTHyeckas) ¥ TPUBHAJIbHbIC HA3BaHUS BAXKHEHUIIMX Mpe/ICTaBUTEIeH
KJIACCOB OPraHNYECKHUX BEIIECTB

B Tom umncie:

Jlexmst Ne 8

1/0

IMpakruyeckoe 3anstie Ne 9 «HoMeHKIIaTypa OpraHMuecKuX BEUIECTBY.

O3HakomiieHHe ¢ OoOpa3lamMM OpraHMYeCKMX BELIECTB M MaTepuajlaMHd Ha WX OCHOBE,
MOJISIMPOBAaHNE  MOJIEKYJ OpPraHWYEeCKHX BEUIECTB, HAONIOJCHHE W  OIMCaHHe
JI€MOHCTPALIMOHHBIX ONBITOB IO MPEBPAIEHUI0 OPraHUYECKUX BEIECTB MPU HarpeBaHUU
(utaBnenne, oOyrnuBanue U TopeHue). (CocTaBlieHHE TOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX ()OpPMYJ OpPraHMYECKHUX BEIIECTB OTAEIbHBIX KIJIACCOB, HCHOJB3YS HX
Ha3BaHUS TI0 CHUCTEMAaTHYECKOW W TPUBHUAIBHOW HOMEHKIAType (3TWJICH, AalleTHJICH,
ruiepuH, ¢eHon, GopMalblerua, YKCycHas KHUCIOTa, TMUIMH). Pacdersl mpocreiiiei
(hopMyIIbl OpraHNYecKo MOJIEKYJIbl, HICXO/sI U3 3JIEMEHTHOr 0 coctana (B %)

4/0

OK 01

Pasnen 4. YrieBoaopoabl

Tema 4.1.
YrieBonopoasl U UX
MPUPOIHBIE HCTOUHUKH

OcHOBHOE coep:KaHue Y4eGHOT0 MaTepuaia

2/0

[IpenenbHbIC YTIEBOAOPOABI (AJIKAHBI): COCTAB M CTPOEHUE, TOMOJIOTHYECKUHN psif. MeTaH u
9TaH: COCTaB, CTPOCHUE, PUBNIECKUE K XUMUYECKHE CBOMCTBA (PEaKIuu 3aMeIIeHUs U
TOpPEHUs ), TOJIYYCHHE W IIPUMEHCHHE.

HenpenenbHble yraeBoopo/Is! (AJIKEHbI, aTKaIUEHBI, aJIKIHBI).

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psil. DTUIICH U MPONMIICH: COCTaB, CTPOCHUE,
(hm3nUecKre U XMMHYECKHE CBOMCTBA (PEaKINH THIPHPOBAHNS, TaJIOTEHHPOBAHNS, THAPATAINH,

OK 01
OK 02
OK 04




OKHUCJICHHS U TIOJIMMEPH3AINK) IOTyYCHUE 1 IPIMECHCHUE.

Anxanuensl: Oytanuen-1,3 u MmeTmiOyTaauen-1,3, XuMrudecKkoe CTpOeHHe, CBOMCTBA (peakius
HOJIUMEPHU3ALHHN ), IPUMEHEHHE (A1 CHHTEe3a IPUPOTHOTO ¥ CHHTETUUECKOTO KaydyKa 1 PE3HHBI).
AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKUH Psi/l. ALICTUIICH: COCTAaB, XUMHYECKOE
CTpoeHHe, (PU3NUECKHe U XUMUIECKHEe CBOMCTBA (peaKIMK T'HAPUPOBAHNUS, TaIOTE€HUPOBAHHS,
TUAPATALMN TOPEHNUs), HOTydeHHe U IPUMEHEHHEe (MICTOYHHK BBICOKOTEMIIEPATyPHOTO IUIaMEHU
IJISL CBAPKH U PE3KH METAIIJIOB)

Apomaruueckue yrieBogopoabl (apebl). beH3om wu  Tomyonm: coctaB, CTpOCHHE,
¢usnyeckue M XUMHYECKHE CBOMCTBA (pEeaklUWW TaJIOTEHUPOBAHWS M HHUTPOBAHUS),
[OJlydeHHe W NpUMeHeHHe. TOKCHYHOCTb apeHOB (BIMsIHME O€H30jJa Ha OpraHu3M
yeioBeka). ['eHeTmdeckass CBs3b MEXKIY YIJICBOJOPOJAMH, NPUHAUISKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpupoaHbIe HICTOYHUKH YTII€BOAOPOAOB. [IprpoaHblil ra3 v NomyTHbIE HEPTSIHBIE T'a3bl.
Hed1s 1 e€ npoucxoxaenue. CriocoObl nepepadoTKy HEPTU: IEPEroHKa, KPEKUHT
(TepMHYECKHiA, KaTATUTHYECKUH ), mupoiu3. [IpoaykTel nepepaboTku HEPTH, NX
IIPUMEHEHHUE B IIPOMBILITICHHOCTH

u B ObiTy. KaMeHHBIH yToJIb U MPOIYKTHI €ro nepepadoTKu

B Tom umncie:

Jlexmmst Ne 9 2/0
Tema 4.2. OcHOBHOE coJiepKaHNe Y4eOHOro MaTepuaia 6/0 OK 02
DU3NKO-XUMHYECKUE B Tom umcie: OK 04
cBolicTBa yriueBogoponos | IIpakruueckoe 3ansatue Ne 10 «CBOMCTBa yrIIEBOJOPOJIOBY. 6/0
TpuBuanpHas U MEKIyHAapOHAsI HOMEHKIIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
IIOJIy4EHUs yIieBoaopoaoB. [loayyeHne sTuineHa nu u3ydeHue ero CBONCTB.
MopenupoBaHue MOJICKYJT M XUMHUYECKHX MTPEBPAIICHUH YTIIEeBOIOPOAOB (Ha MpuMepe
ATaHa, TUJICHA, allETHJICHA U JIP.) ¥ TAJIOTEHOITPON3BOJIHBIX
Pasznea S. Kucaoponocoaepxamme oprannyecKkue coeIuHeHus
Tema 5.1. OCHOBHOE Coep:KaHNe Y4eOHOro MaTepuaia 1/0
Cnupter. ®enon [IpenenbHbIe OMHOATOMHBIE CHUPTHI (METAHON W ASTAHOM): CTPOCHHUE, (u3nveckue u OK 01
XUMUYECKHE CBONCTBAa (peaKkIuu C aKTHBHBIMH METaJUIaMH, TaJOT€HOBOJIOPOIaMH, OK 07

FOpCHI/IC), IMPUMCHCHHUC. BO,Z[OpOIIHBIC CBA3HU MCKIY MOJICKYJIaMHA CIIMPTOB.
DOHU3N0I0rNIeCcKOe )ICI\/'ICTBI/IG MCTAaHOJIa U 3TaHOJIa HAa OpraHrU3M YCJIOBCKA.

MHoroaToMHbIE CIINPTHI (BTHHGHTJII/IKOJ'IB n F.III/II_IepI/IH): CTPOCHUC, (bI/ISI/I‘-ICCKI/Ie n
XHMHYECKHE CBOMCTBA (BSaHMOHeﬁCTBHe CO MICJIOYHBIMH MCETAalZIaMH, Kad€CTBCHHAas
pCaKknusg Ha MHOT'OATOMHBIC CHI/IprI). ®du3noa0oruueckoe aeicTere Ha OpTraHu3M 4YCJIOBCKA.
HpI/IMeHeHI/Ie TJIIMIOEPHUHA U OTUJICHTJIMKOJIA.




®enoin. CtpoeHue MOJICKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (peHosa. TOKCHIHOCTH
(denona, ero Gpu3nosOrNIEcKoOe ACHCTBHE HA OpraHu3M denoBeka. [Ipumenenne denoa

B Tom uncie:

Jlexmusa Ne 10

1/0

Tema 5.2.
AJLIEeruael.
KapOoHOBBIE KHCITOTEHI.
CnoxHbIe 3(OUpbI

OcHOBHoOE cojiepKaHne Y4eOHOro MaTepuasia

1/0

Anpaerunpl U KeTOHBI (OopMaNIbIIETHI, alleTaabACTH], alleTOH): CTPOeHUE, (pU3nvecKue u
XUMHUYECKHUE CBOMCTBA (PEaKIIMM OKUCIECHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH ),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAs M YKCYCHAasi KHCIIOTHI):
CTpocHHE, (DU3MYECKHEe W XUMHYECKHE CBOHCTBA (0OIIME CBOMCTBA KHCIIOT, PEaKIIHS
sTepudukanyu), noaydyeHue u npumeHeHue. CTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
MPEACTABUTENN BBICHIMX KapOOHOBBIX KHCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEE JEHCTBHE.

CrnoxHbie 3(hUpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MIPOIHN3 CII0KHBIX d(DUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupo. buosorundeckas posib )KHPOB

B ToM umncie:

OK 01
OK 02
OK 04

Jlexnums Ne 11

1/0

Tema 5.3.
Yriesoanl

OcHoBHOE COoACPKaHUuC yqeﬁnoro MaTtepuaJia

1/0

VYrieBobl: cocTaB, KiaccuUKaIs yriieBoJ0B (MOHO-, M- U ToHrcaxapuisl). [mroko3a —
NPOCTEHIIMI  MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYNIbl, (usnueckue u
XUMHUYECKHUE CBOMCTBA TIIIOKO3BI (B3auMozeiicTBue ¢ runpokcugom menu (II), okucnenue
aMMMa4YHbIM pacTBOpoM okcuja cepeOpa (I), BoccraHOBIEHHME, OpOKEHHE TIJIFOKO3bI),
HaxXxOXJEHHe B TpPHUPOJE, TpPHMEHEHHE TIJIIOKO3bl, OWOJOTHYECKass polib B
KHU3HENIeATeNbHOCTH oprann3Ma yenoBeka. dotocunres. @pykro3a Kak H30Mep IIIOKO3bI.
Caxapo3sa — npeIcTaBUTelNb TUCaxXapuI0B, THAPOIN3 caxapo3bl, HAXOXKICHHE B MIPUPOJIE U
IpUMEHEHHE.

[Momucaxapuapl: Kpaxmall B EJUTI0I03a KaKk IpUpoaHbIe moduMepsl. CTpoeHHne Kpaxmala u
LEJITI0NI03b], (PU3NYECKHEe U XMMUUYECKHE CBOMCTBA Kpaxmana (THIpon3, KadyeCTBEHHAs
peaKIys C HOJIOM)

B Tom uncie:

Jlexnus Ne 12

1/0

OK 01
OK 02
OK 04

Tema 5.4,
DU3NKO-XUMHYECKHE
CBOMCTBa
KHCJIOPOJ0COIEPIKALIUX

OcHoBHOE COACPKaHUC yqeﬁﬂoro MaTepuaJia

8/0

B ToM umncie:

IMpakTudyeckoe 3amstue Ne 11 «HomeHkiarypa KHCIOPOAOCOIAEPKAINIUX OPraHUYECKUX
COEUHEHUI».
TpuBHanbHas 1 MEXKIyHApOHAsI HOMEHKIIATypa, XUMHYECKHE CBONCTBA, CIIOCOOBI

6/0

OK 01
OK 02
OK 04




OPTraHUYECKHUX
COEeIMHEHUI

MOJTYYEHUSI CIUPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U A(PUPOB, abJACTUIOB U KETOHOB.
CocraBiieHue cxeM peakiuii (B TOM YHCiie MO MPEUI0KEHHBIM IIEMOYKaM MPEeBPAILICHUN ),
XapaKTePU3YIOIINX XUMHUUYECKHUE CBOMCTBA KUCIOPOA0COAEPKAIIUX OPraHUYECKUX
COCIMHECHHUH

[lpaktuueckoe  3amstue  Ne 12 «Xumuyeckue U (PU3MUYECKHE  CBOWCTBA
KHCJIOPOIOCOIEPKAIIMX OPIraHUUYECKUX COSIUHEHUSY.

[IpoBenenue, HaOMOACHNE U ONKCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIHPTOB,
Ka4eCTBEHHBIC PEAKI[MHM OJJHOATOMHBIX CIUPTOB (OKHCiIeHUE dTaHona okcuaoM meau (I1)),
MHOTOaTOMHBIX CIUPTOB (B3auMmojeiicTBre ruiepura ¢ ruapokcuaom mean (1)),
aNbJIeTHI0B (OKHCICHHEe aMMHAauYHBIM PacTBOpoM okcuja cepedpa(l) u rugpokcuaom mMean

(1), B3aumoelicTBre Kpaxmaa ¢ HOJIOM), U3yUCHHE CBOMCTB pacTBOPA YKCYCHOM KHUCIIOTHI

2/0

Pa3nes 6. A3oTcoaepxanu

€ OPraHnvdeCKue COCAMHECHUA

Tema 6.1,
AMHHBI.
AMMHOKHCIIOTEHI.
benkxu

OcHoBHOE COAECPKAHUC yqeﬁﬂoro MaTtepuaJia

2/0

B Tom uuncie:

I[Mpaktuueckoe 3ausitue Ne 13 «CBoICTBa a30TOCOACPIKALIUX OPTraHUYECKUX COSTUHEHUN.
Ou3nyeckue U XMMHUYECKHE CBOMCTBA aMHHOB (PEaKIMK ¢ KUCIOTaMU U TOPEHUs) U
aMUHOKHCIIOT (Ha nmpuMepe rauinia). Habmroaenune u onvcanue 1eMOHCTPAITMOHHBIX
OTIBITOB: JIEHATYypalys OeJIKOB MpU HArPEBAaHUU, IIBETHHIE pEaKlUu OEKOB

2/0

OK 01
OK 02
OK 04

Pa3nes 7. BbicokOMOJIeKYJISIPHbIE COeIMHEHUSI

Tema 7.1.
[InmacTmaccel.
Kayuyku. Bonokna

OcHOBHOeE cofiep:KkaHMe YIeOHOI0 MaTepHaIa

212

B Tom umncie:

[Mpaktuueckoe 3austie Ne 14 «CuHTe3, aHanW3 W KiIacCU(PUKALNS BBICOKOMOJICKYISIPHBIX
COECIMHEHUI»

OCHOBHBIE TIOHSITUSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIWHEHHUI: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJIMMEPU3AIINHN, CPEIHSSI MOJIeKy sipHas Macca. OCHOBHBIE
METOAbl  CHHTE3a  BBICOKOMOJEKYJISPHBIX  COCIMHEHHMH —  MOJUMEpU3alus |
TTOJTMKOHICHCAITHSI.

O3zHakoMJIeHHE ¢ 00pa3aMy MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB: TIJIACTMACCHI (TTOJUATHIICH, TTOJIMITPOTTUIICH, TTOJTUBUHUIXIIOPHI, TTIOJIUCTHPOIT);
HATypaJIbHBIN ¥ CHHTETUYECKHE Kaydyku (OyTaHeHOBBIN, XJIOPOIIPEHOBLIN U
M30MPEHOBBIH); BOJIOKHA (HaTypasibHbIE (XJIOMOK, IIEPCTh, MENK), HCKYCCTBECHHBIC
(areTaTHOE BOJIOKHO, BUCKO03a), CHHTETHUYECKHE (KAlIPOH U JIABCaH)

212

OK 01
OK 02
OK 04
K 4.2

Paznen 8. Xumus B ObITY M

HpOHSBO[[CTBEHHOﬁ ACATECJIBbHOCTH Y€J10BCKA

8/8

Tema 8.1.

OcHoBHOe COACPKAHUC yqeﬁﬂoro MaTepuaJia

8/8

ITpaBuia 5KOJIOTUYECKH 11eJIeCO00Pa3HOT0 MOBEACHUS B OBITY U TPYAOBOM EATEILHOCTH B

OK 01




XyUMHUYecKre TEXHOIOTHI
B TIOBCEIHEBHOM

1 IpoeCCHOHAIBHON
JIESATEILHOCTH YSJIOBEKa

LENAX COXPAHEHUs CBOErO 3J0pPOBbS M OKpPYXKAlOLIEH MPUPOJHOM Cpelbl, ONacHOCTb
BO3JECHCTBUS HA JKHUBBIE OPraHMW3Mbl OPraHMYECKHUX BEIIECTB OTACIbHBIX KJIACCOB
(YrieBomopobl, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKHe MPOU3BOJHBIC, albIACTUIbBl U Ap.),
[OKa3aTellb NPEACIIbHO IOMYCTUMOM KOHUEHTPALMHU U €r0 UCIOJIb30BAHUE.

Ponb xumun B obecriedeHNH SKOJIOTHUECKOM, SHEPreTHYeCKON U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEIUIMHBI, CO3/JaHUM HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHUJA
npodeccuoHanbHOM  JESTENTbHOCTH), HOBBIX MCTOYHHMKOB OHHEpPruM (aJbTepHATHBHbBIC
UCTOYHUKHU SHepruu). [loHsATHE O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XMMHUYECKHUX
peakuuii. [Ipeacrapnenuss 06 00X HAYYHBIX MPUHIUIAX MPOMBINIIEHHOTO MOTyYeHUs
BOKHEUIIIMX BEUIECTB (Ha MpUMeEpax MPOU3BOICTBA aMMHAaKa, CEPHOM KUCIIOThI, METAHOJIA).
XuMHUs U 37I0pOBBE YEIOBEKA: MpaBuiia 0€30MacHOr0 UCTIOIB30BaHUS JIEKAPCTBEHHBIX
npenaparoB, OBITOBOM XMMUU B NTOBCETHEBHON KU3HU

B Tom umncie:

OK 02
OK 04
OK 07
K 4.2

Jlexims Ne 13 212
Jlexims Ne 14 212
[paktuueckoe 3austue Ne 15 «[I[puMeHEHHEe XUMUYECKUX BEIICCTB U TEXHOJIOTHI ¢ yueToMm | 4/4
Oymay1iei npodeccuoHaNbHON AEITETLHOCTH Y.
Pemenue kelic-3a7au mo TeMaM: MUILEBbIE TPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS,
BaKHEHININE CTPOUTENIbHbIE U KOHCTPYKLHOHHBIE MaTepUalbl, CEJIbCKOXO3SICTBEHHOE
MPOU3BOJCTBO, KpPacKH, CTEKJIO, KepamMHuKa, Marepuaigbl s DJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTUJIbHbIE BOJIOKHA, MCTOYHHUKH OSHEPruu, OpraHudyeckue Hu
MUHEpaJbHbIe YI00pEHUs, TEKaPCTBEHHBIE U KOCMETHYECKHE TMpernaparThl, ObITOBAs XUMU,
MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.
3amura: [IpencraBnenue pe3yabTaToB pelieHus Kelc-3a1ad B hopMe MUHU-IO0KIaaa
(momyckaercs MCNOJIb30BaHUE TpadUUeCKUX U MPE3EHTAMOHHBIX MaTEPHAJIOB)

IIpome:xxyTouHas arTecTanus B (popMe IK3aMeHa 6

Bcero:

88




3. YCJIOBUSI PEAJIM3AIIAN OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

s peanu3zanuy 00pa3oBaTEIBHOrO Iporecca (BceX BHIIOB YU€OHOH AEATENIEHOCTH) T10
JTUCIUIUIMHE HUCIOJIB3YIOTCA  CIEAYIOUIME CHelHalbHble I[OMENICHHS, OCHAIllEHHbIE B
cootBercTBUU ¢ [Ipunoxenuem 8 OII CIIO:

— KaOuner xumun

3.2. YyeOHo-MeTOoaN4YECKOE 00ecreueHue
3.2.1. OcHOBHBbIE NeYaTHbIE U/WJIN 3JIEKTPOHHbIE U3IAHUSA

Jis  peanuzanuyd  TporpaMMbl  OMOMMOTEUYHBIM (OHA HMEeT TeYaTHbIC W/WIIH
DIIEKTPOHHBIE Y4eOHWKH U 0Opa3oBaTENbHBIE PECYPCHI, IOIMYIIEHHBIE K HCIIOJIB30BAHHUIO TPU
peanm3anuu oopazoBatesbHBIX porpamMMbl CITO Ha 6a3e OCHOBHOTO 00IIET0 00pa30BaHMUS:

1. Pynsutuc, I'. E. Xumus: GazoBbiii ypoBenb: yueOnuk / I'. E. Pymsutuc, @. T.
®denpaman. — 2-¢ u3a., crep. — Mocksa : [Ipocsemnienue, 2025. — 336 ¢. — ISBN 978-5-09-
121347-8. — Tekct . snekTpoHHbIid / Jlanb : 3nexkTpoHHO-OMONMHMoOTeyHas cuctema. — URL:
https://e.lanbook.com/book/473036 (mara obpamenus: 11.02.2026).

2. Xumus : 11-if knmace : yrnyonéuuslii ypoBenb : yueOnuk / B. B. Epemun, H. E.
Ky3bemenko, A. A. llpo3nos, B. B. Jlyaun ; nox penakuueit B. B. Jlyauna. — 12-e u3g., crep. —
Mocksa: IIpocemenue, 2025. — 478 c¢. — ISBN 978-5-09-120710-1. — Tekcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTESIHAS cucTeMa. — URL:
https://e.lanbook.com/book/497804 (nata oopamenus: 11.02.2026).

IIpusedennwiii nepeuens donxcern coomeemcmeosams Ilpunoxcenuro 9 OI1 CIIO.

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. TabpuensH, O. C. Xumusa : 10-if xmacc : 6a3oBblii ypoBeHb : yueOHuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnankoB. — 7-e¢ u3f., crep. — Mocksa : [IpocBemienue,
2025. — 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : 3neKTpoHHBIH // JIaHb : 3IEKTPOHHO-

oubmmoreuynas cucrtema. — URL: https://e.lanbook.com/book/473033 (mata oOparieHus:
11.02.2026).

2. T'abpuensan, O. C. Xumus : 11-it knacc : 6a3oBbelii ypoBeHb : yueObHuk / O. C.
I"abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 7-e u3f., ctep. — Mocksa : [Ipocsemenue,
2025. — 127 ¢. — ISBN 978-5-09-120191-8. — TekcT : 31eKTpoHHbIH // JlaHb : 371€KTPOHHO-
oubnmuoreuynast cucrema. — URL: https://e.lanbook.com/book/497801 (mata oOpamieHus:
11.02.2026).

3. http://resh.edu.ru/ «Poccuiickast aneKTpOHHAS IIKOJIA


http://resh.edu.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoiab M oOIEHKAa pacKpbIBAlOTCS YEpe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O0y4aroIMMUCS YMEHHs, HalpaBieHHble Ha (OpPMUpPOBaHHE OOUIMX U

poecCHOHANBHBIX KOMIIETEHIIUN

Koa, naumenopanue OK, I1K

IToka3aTenu oleHKH pe3yabTaTta

OuneHo4YHOE MeponpusiTHe

OK 01. Bpibmpate  crnocoObl
pemieHns 3afad Mpo(ecCHOHAIBHOM
JCATSIHOCTH  NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE
cpeAcTBa  TOMCKa, aHaiuu3a W
UHTepHpeTanuu  uHpoOpMamuu, W
MH()OPMALIMOHHBIE TEXHOJOTHH JUIS
BBIIIOJTHCHU S 3agda4
npodeccnoHaNbHON AeATETbHOCTH
OK 07. ConeiicTBOBaTh COXpPaHEHUIO
OKpYy>Karoleu cpenbl,
PECYPCOCOCPEIKECHUIO,  IPUMEHSTh
3HAHHSA

06 N3MCHCHUM KiIMMaTa, NPUHIUIIBL
OepeKITMBOTO NPOM3BOCTBA,
3¢ (heKTUBHO JIeHCTBOBATH

B UPE3BBIYAHBIX CUTYaLUIX

- WMEeT  TMpEeACTaBICHHE O
XUMUYECKOU COCTAaBJISIIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI
MHpa, POJIM XHMHH B TIO3HAHUH
SIBJICHUI MIPUPOJIBI, B
(bopMUPOBaHWUU  MBIIUICHUS  H
KYJbTYPBI JIHYHOCTH, ee
(hYHKIIMOHATBHON  TPaMOTHOCTH,
HE00X0IMMON JUIS pelieHus
MIPAKTHIECKUAX 3a7a4 u
9KOJIOTHYECKH 000CHOBaHHOT'O
OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MPUPOAHOM CpeliE;
- packpsIBaeT
OCHOBOIIOJIAraroIIux ITOHSATHS
(XMMHYECKHII ~ DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToma, S-,
p-,  d-a;mekTpoHHBIE  OpOHTATH
aTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCT,

ANEKTPOOTPULIATENIEHOCT, CTETICHb
OKHCJICHUS, XHMHYECKass CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBII
00BeM, YTIEPOIHBIN CKEJIET,
(hyHKIIMOHATBHAS TPYTIIA, PaTuKal,
U30MEpHs, HU30MEPBI,
TOMOJIOTUYECKUI s, TOMOJIOTH,
YTIEBOIOPOIBI, KHCIIOPOJI- |
a30TCOIepKAIIHE COEIMHEHHS],
OHOJIOTHYECKH aKTUBHEIE BEIECTBA
(yrmeBopsl, JKUPHI, Oenkn),
MOHOMED, TOJUMEpP, CTPYKTYpHOE
3BCHO, BBICOKOMOJIEKYJISIPHBIS
COEJIMHEHHS, KpUCTAJUTHYECKAs
penierTka, THIOBI  XUMHYECKHX
peaxuuii (oxucIHUTETHHO-
BOCCTaHOBUTEIIbHEIC, 9K30-U
SHIOTEPMUYECKHUE, peakuuu
HOHHOTO obMeHa), pactsop,
BJIIEKTPOIUTHI, HEDJICKTPOJIUTHI,
ANIEKTPOJIMTUYECKAS JTUCCOIIHAITHS,
OKHCIIHTEIb, BOCCTaHOBUTEb,
CKOPOCTh XUMHMYECKOW pEaKLuH,
XUMHYECKOE PaBHOBECHE), TCOPHH
YU 3aKOHBI (TEOpUsS XUMHUYECKOTO
CTPOCHMSI OPraHUYEeCKHX BEIIECTB
AM. bytneposa, TEOpUs

coziepKaHue

IIpencraBnenue pe3ynbTaToOB
npakTuiecKoi padoTs! Nel
[IpencraBnenne pe3yabTaToB

MPaKTHIECKOH paboThI Ne2
[Tucemennsiit orpoc Ne 1
[IpencraBienue pe3ynbTaToB
MIPaKTHIeCcKoi paboThl Ne3
Tecr 0 TeMe:
«Knaccudukarnus,

u HOMEHKJIaTypa
HEOPTraHMYECKHX BELIECTBY
IIpencraBnenue pe3ysbTATOB
NpaKkTUIecKoi padoTsl Ne 4
ITucemennsiit onpoc Ne 2
ITucemennsrii onpoc Ne 3
IIpencraBnenue pe3ysbTATOB
MIPaKTHIECKOH paboTh Ne 5
[IpencraBienune pe3ynbTaToB
NpaKkTUIeCKoi paboTh No 6
Tect mo Teme: «Du3uKo-
XUMUYECKHE CBOWCTBa
HEOPraHUYECKUX BEIIECTB»
IIpencraBnenue pe3ysbTATOB
NPaKTHIECKOn padboTsl Ne 7
[IpencraBiaenune pe3ynbTaToB
NpaKkTHIecKoi paboThl Ne 8
IIncemennstit orpoc Ne 4
[IpencraBienune pe3ynbTaToB
NpaKkTHIeCKoi padoTsl Ne9
ITucemennsrit onpoc Ne 5
[IpencraBienune pe3ynbTaToB
npakTuaeckoi padoTer Nel(
Tect mo Tteme: «CHHUPTHL.
denom»

Tect no Teme: «ANbAETHIBL.
KapOoHOBBIC KHCITOTHI.
CroxHbIe 3QUPBD»

O1ieHKa KOHCIIEKTA
IIpencraBnenue pe3ysbTATOB
npakTHaeckoi padoTsr No 11
[IpencraBienue pe3ynbTaToB
mpakTHIecKoi padoTsr No 14
IIpencraBnenue pe3ysbTATOB
NpaKkTHIeCcKoi padoTsl Ne 15




SIEKTPOIUTUUYECKON AMCCOLUALNY,
MEPUOINUECKU T 3aKOH A.N.
MenzeneeBa, 3aKOH COXpaHEHMS
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHHA  S3BIK  XUMHUH,
(hakTomOTHYECKNE ~ CBEACHHA O
CBOMCTBAax, COCTaBE, MOJYYCHUH U
Oe3onmacHOM HCIIOJIb30BaHUH
BOXHEHIINX HEOPTaHWYECKUX W
OpPTaHMYECKUX BEIICCTB B OBITY H

MPaKTUYECKOMN JESITENBHOCTH
YeII0BEeKa;

- JIEMOHCTPHUPYET YMEHHSA
BBISIBIIATh XapaKTEPHBIC TMPU3HAKU
u B3aMIMOCBSI3b M3YY9EeHHBIX
TOHATHH, MPUMEHSTD

COOTBETCTBYIOIIME IIOHATHUS IIPU
OIMCAaHUM CTPOEHUS U CBOWCTB
HEOPraHWYECKUX H OPraHUYECKUX
BEIIECTB W HUX IPEBpaLICHUM,
B3aUMOCBSI3b XUMHYECKUX 3HAHUU
C MOHATHAMH H TPEACTABICHUSIMHU

IpYyrux €CTECTBEHHOHAYYHBIX
NPEIMETOB;

- JIEMOHCTPUPYET YMEHUS
HCIIOJIH30BaTh HaNMCHOBAHUS
XHUMHYECKUX COCJIMHEHU I
MEXIYHapOIHOTO COI03a

TEOPETHUYECKOM W IPUKIAJHON
XUMUU W TPUBHAIBHBIC HA3BAHUS
BOKHEUITMX  BEIIECTB  (ITUJICH,
aneTwsieH,  T[JIHLIEpUH,  (eHo,
(hopManprerus, ykCycHasi KUCIIOTa,
[JIMUWH, YTapHBIA ra3, YriaeKUCblid
ra3, aMMuak, TallleHas W3BeCTb,
HEralleHasl U3BeCTb, IUThEBAS COJA
U JIPYTHX), COCTaBJSITH (OPMYIIBI
HEOPTaHUYECKUX M OPraHHMYECKUX
BEILECTB, YPABHEHHSI XUMUYECKUX
peakuuii, OOBACHATH WX CMBICI;

MIOATBEPKIATh XapaKTepHEIE
XUMHYECKHE CBOWCTBAa BEIIECTB
COOTBETCTBYIOITIMH

SKCIIEPUMEHTaMH M 3alMCIMHU
YPAaBHEHUI XUMHUYECKHUX PEAKLMI;
- JIEMOHCTPHUPYET yMeHUs
yCTaHaBIMBaTh  [PUHAJUIC)KHOCTh
U3YYEHHBIX  HEOPraHWYECKUX U

OPraHUYECKHUX BEIIECTB K
ONPEACICHHBIM KJIaccam u
rpynIam COEJIMHEHMU,

XapaKTepru3oBaTb HUX COCTaB U
Ba)KHEHIIIHE CBOfICTBa; OIMpeACIATh

BUJIBI XUMHYECKAX CBsI3eH
(xoBasileHTHas, VOHHas,
MeTaJIIIN4ecKas, BOJIOPOJIHAs),

TUIIBI KPHUCTAJUIMYECKUX PEIICTOK




BEIIECTB; KJIacCUpUIUPOBATD
XMMUYECKUE PEaKIINY;

- MIPOBOJUT pacueTsl 1o
XUMUYECKUM thopmynam u

YPaBHEHUSM XUMHUYECKHUX pPeaKInuit
C WCIIONB30BaHUEM (U3HUECKUX

BEJIMYNH, XapaKTePU3YOIIUX
BelIECTBA C  KOJMYCCTBEHHOM
CTOPOHBI: MaccCHI, obbeMa
(HOpManbHBIC  YCIIOBHSI)  Ta30B,

KOJIM4YECTBA BCHICCTBA; UCIIOJIB3YCT
CUCTCMHBIC XHMHYCCKUC 3HaAHUA

IUIST ~ TPUHATHS ~ pEelIeHHd B
KOHKPETHBIX KUZHCHHBIX
CUTYaIusX, CBS3aHHBIX c

BCIICCTBAMHU U UX ITPUMCHCHHUEM.

OK 02. Hcnonp30BaTh COBpEMEHHBIE
CpeAcTBa  IOMCKAa, aHalmM3a W
UHTepHpeTanuu  uHpopManuu, W
MH()OPMALIMOHHBIE TEXHOJOTHH JUIS
BBITOJTHEHHS 3amaq
npodeccnoHaNbHOM AeATETbHOCTH
OK 04. DddexTnBHO
B3aWMO/ICHCTBOBAThH M PabOTaTh

B KOJUICKTHUBE

¥ KOMaH e

- BJIaJCCT OCHOBHBIMHU MCTOAAMH
HAay4YHOI'0 IIO3HaHWA BEUICCTB U

XUMUYECKUX SIBJICHUI
(mabmoieHue, M3MEepeHue,
SKCIIEPUMEHT, MOJICTTUPOBAHHUE);

-IEMOHCTPUPYET YMEHUE
IJIAHUPOBATH u BBIIIOJIHATH
XUMHUUYECKUI 3KCIIEPUMEHT
(npeBpateHus OpraHU4eCKUX
BEILIECTB npu HarpeBaHuM,
MOJIyYCHUE OTWICHA U HW3YUYCHUE
ero CBOJCTB, KauyeCTBCHHBIC

peakuMy Ha ajubAeruipl, Kpaxmal,

YKCYCHYIO KHUCIJIOTY; JEHaTypauus

OENIKOB IpH HArpeBaHUM, IIBETHBIC
&

peaxkuun 0enKoB; HPOBOAUT
peaxkuuu MOHHOT'O oOmeHa,
olpeeIIsieT cpeny BOJTHBIX

pacTBOpPOB, KaUeCTBEHHBIE PEAKIINU
Ha cyibdar-, KapOoHAT- U XJIOPHUI-
AQHWOHBI, HAa KAaTHOH aMMOHMS;
pemaThb 9KCTIEpPUMEHTAJIbHBIE
3amayd o temMaM '"Metamwiel!
"Hemetaiuiel") B COOTBETCTBUH C
MpaBUIaAMH TEXHHUKH 0E30MacCHOCTH
py OOpallleHuU ¢ BEIIECTBAMHU U
ab0paTOpHEIM  000PYIOBaHUEM;
MpeCTaBIsIeT pe3yabTaThI
XUMHYECKOTO  JKCIIEPUMEHTa B
¢dopme 3aIucH ypaBHEHUH
COOTBETCTBYIOIIUX  peakuuid u
(dbopMynupyeT BHIBOABI Ha OCHOBE
3THUX Pe3yJIbTATOB;
- aHaNIM3HpYeT
nH(pOopMaIuIio,

XUMHYECKYIO
MONy4YaeMylo U3
pPa3HbIX  HCTOYHHMKOB  (CPEICTB
MaccoBoW  WHQpOpMAIMH,  CETh
WHTepHeT n npyrue).

IlpencraBnenue pe3ynbTaToOB
NpaKkTUIeCKOi paboTh No 6
[IpencraBienune pe3ynbTaToB
NpaKkTHIecKoi padoTsl No 8
[IpencraBienue pe3ynbTaToB
npakTuaeckoi padoTsl Ne 10
IlpencraBnenue pe3ynbTaToOB
MIPaKTHIecKoil paboTsl No 12
IlpencraBnenue pe3ynbTaToOB
MpaKTHIecKoit paboTsr Ne 13
[IpencraBieHune pe3ynbTaToB

npakTUIecKoi padoTel Ne 15

OK 07. CozeiicTBOBaTh COXPaHEHUIO
OKpY>Karomen cpensl,
pecypcocOepereHuto,  MIPUMEHATh

- cobmomaer paBuiIa
9KOJIOTHUECKH  LIeJIecO00pa3HOro
MOBEICHUST B OBITY W TPYIOBOWM

ITucemennsiii onpoc Ne 3

[IpencraBienune pe3ynbTaToB
MpaKTU4YecKoi padoTsl Ne 10




3HAHHUS
00 M3MEHEHUM KJIMMaTa, MPUHIMIIBI
OepeKIMBOrO POU3BOACTBA,

3¢ eKkTUBHO NEHCTBOBATH
B UPE3BBIYANHBIX CUTYAIHAX

JCSITEIIBHOCTH B TIEIISIX COXPAHCHHUS
CBOETO 3JIOPOBbSI M OKPYKAaIOIICH

NPUPOAHON  CpElpl;  YUUTHIBAET
ONACHOCTh BO3JICMCTBUS Ha KUBBIE
OpraHUu3MBbI ONPEICICHHBIX
BEILIECTB, [IOHUMAET CMBICIT
IOKa3aTes MpeaeabpHON

ILOHYCTI/IMOI>'I KOHICHTpAalWH.

[IpencraBienue pe3ynbTaToB
MpakTU4IeCcKoi paboTsl Ne 12
VYerasiit onpoc Ne 1
[IpencraBienne pe3ynbTaToB
npakTHdeckoit padboTer Ne 15

TIK 4.2. IIpoBOoHTH
KOJTWYECTBEHHBIH W KadeCTBEHHBIN
y4eT 3eMelb, PUHUMATh y4acTUE B
WX WHBEHTApHU3AITMH ¥ MOHUTOPHHTE.

- MMEET MPEJICTABIICHUS O MEpeUHe
W COCTaBE 3arps3HSIONINX BEIIECTB
3eMENbHBIX ~ PECypcoB, COCTaBe
BBIOPOCOB M COPOCOB Pa3THIHBIX
MIPOU3BOJICTB

Yerasiit onpoc Ne 1

IIpencraBnenue pe3ynbTaToOB
npakTuIecKon padoTsl Ne 14
IIpencraBnenue pe3ynbTaToOB

npakTHIeckoit padboTer Ne 15

HepequL OLICHOYHBIX MepOHpHﬂTHﬁ, MoUIC)KAIIUX OLCHKEC B paMKaxX TEKYLICTO

KOHTPOJA H HpOMC)KyTO‘-IHOfI arreéCrallii, W KOMIUICKT KOHTPOJBbHO-OUCHOYHBIX CPCACTB

npusezeH B [Ipunoxennsx 1,2 k pabodeld mporpaMMe y4eOHOU AUCIUTUIAHBI.
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