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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIINHBI «XUMUST»

1.1. MecTO NMCHMIVIMHBI B CTPYKType 00pa3oBaTebHOH NPOrpaMmbl
CIl1O

OO6mieoOpa3oBaTenbHasi MUCHUIUIMHA «XHUMHS) SBISAETCS 00s3aTEIHHOM
yacThio  0011e00pa30BaTeIbHOTO LHKJIA 00pa30BaTeIbHOW MpPOrpaMMbl B
cootBerctBUM ¢ DPI'OC CIIO mo 35.02.16 »skcruryatauusi W PEMOHT
CEJIbCKOXO3SUCTBEHHON TEXHUKH U 000pYA0BAHUS.

[lpuknagHoit Monaynb BKIOYaeT pazgen &8 «Xumus B OBITYy H
MIPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs s BCEX
npodeccuit/cnenuaibHOCTe  METOJIOM — PeIIeHUsT  KEWCOB, CBS3aHHBIX  C
DKOJIOTUYECKOM O€30mMacHOCTHIO Y OLIEHKOW IIOCJIEIACTBUA OBITOBOU U
MPOU3BOJACTBEHHON  JCATEIBHOCTH, COOTBETCTBYIONIEH OTpacisaM Oymaymien
poeCCUOHANTEHOM ESITEIIBHOCTH 00YJaArOIITIXCS.

1.2. Illeqiu ¥ muIaHMpyeMble Pe3yJabTAaThl 0CBOCHUS AMCUHUILIMHBI

1.2.1. lean v 3agau AUCHUILINHbI

CopeprkaHue mporpamMmbl 0OIIE00pPa30BATENBHON AUCHUILUIUHBL «XUMUSD
HaIpPaBJICHO HA IOCTUKEHUE CIICIYIOIUX Hesei:

- dbopMHpOBaHUE CHCTEMbl XUMWYECKUX 3HAHUN KaK BaKHEUIEH
COCTaBJIAOUIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOM JIekKaT
KJIIOUEBble TOHATHUSA, (DyHIAMEHTalIbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHUE
sI3bIKa HAyKW, YCBOEHHWE M TOHMUMAHWE CYIIHOCTHU JOCTYNMHBIX OO0OOIIECHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTUS U
CTaHOBJICHHS;

— dbopMHpOBaHUE U paA3BUTUE MPEACTABICHUA O HAay4YHBIX METOJax
MO3HAHUS BEUIECTB M XMMHUYECKUX PEAKIMM, HEOOXOAUMBIX ISl MPUOOpEeTeHUs
YMEHHUN OPUEHTHPOBATHCS B MHUPE BELIECTB M XUMHUYECKHUX SBJICHUN, UMEIOIINX
MECTO B MIPUPOAE, B MPAKTHUYECKON U TOBCETHEBHOM KU3HU;

— pa3BUTHE YMEHUH U CHOCOOOB JIE€ATEIBbHOCTH, CBA3aHHBIX C
HAOMIOZICHUEM U OOBSICHEHWEM XHUMHUYECKOTO DSKCIEPUMEHTa, COOJ0IeHNEM

npaBmIl 0€301MacHOTO OOPAICHHUS C BEIIECTBAMMU.



3amauyu TUCUMILTHHBI:

1)  cdopmupoBathb MNOHUMAHUE 3aKOHOMEPHOCTEN MIPOTEKAHUS
XAMHUYECKUX TPOLECCOB U SIBIICHUM B OKPYXKAIOWIEH CPENE, a TAKXKE UX CBS3b C
LEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMHU €CTECTBECHHBIMH HAyKaMHU;

2)  pa3BHTh YMEHHUS COCTaBIATH (OPMYJIBI  HEOPraHWYECKHX U
OpPTraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIHM, OOBICHITh UX CMBICI,
MHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)  chopmmpoBaTh HaBBIKM TIPOBEACHHS IMPOCTEHIIMX XUMHUYCCKUX
HKCIIEPUMEHTAJIbHBIX MCCIIEJOBAaHUN C COOMIOJIEHMEM TMpaBuil 0€30MacHOro
oOpalieHus ¢ BeuecTBaMu U J1a00paTopHbIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHHUS HaXOJWTh, aHAIM3UPOBATH M  HCIIOJIH30BAThH
uHOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pa3IMyHbIX HMHPOPMALMOHHBIX
WMCTOYHUKOB, BKJTIOUAsl yUeOHYIO JINTEPATYpPy, HAYUHBIC IMyOJMKAIMA U UHTEPHET-
pecypcsl;

5)  cdopmupoBaTh yMEHHS TPOTHO3UPOBATH IOCICACTBUS  CBOCH
NEATETbHOCTH W XUMUYECKHX TMPHUPOIHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX
MPOIIECCOB, YUUTHIBASI BO3MOKHBIE KOJIOTHYECKHUE U COLIMAIbHBIE BO3JCHCTBUS;

6) chopmmpoBaTh NMOHMMAaHWE 3HAYUMOCTH JOCTHIKCHHA XUMUYECKOU
HAyKd W TEXHOJIOTWH JUIsl Pa3BUTHS COIMATIBLHOM W TPOU3BOJCTBEHHOU cdep ¢
yYMEHUEM MPUBOAUTH MPUMEPHI UX TPUMEHEHUS B PA3IUUYHBIX cepax KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHSI 00IIe00pa3oBaTeJNbHOI
aucHuIIMHbBI B c0oTBeTCTBHH ¢ PI'OC CIIO n Ha ocHOBe PI'OC COO

Ocoboe 3HaueHue o01Ieo0pa3zoBaTeIbHas JUCIUIUIMHA «XUMUS) UMEET IPU
dopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 wu IIK,
MPEJICTABICHHBIX B aKTyJIM3UPOBAHHBIX dI'oC CIIO 1o

npodeccun/crnenuaiTbHOCTH.



Koa n
HAHMEHOBaHMNE
popmupyembIx
KOMIIeTeHII it

[Inanupyemble pe3ybTaThl 0CBOCHHUS THCIUNIIHHBI

Oﬁume1

I[I/ICIII/IHJII/IHaprIez

OK 01. Beibupats
CIOCOOBI PEIICHUs
3ajaq
npodeccroHanbHOI
JeSTEeITbHOCTH
MNPUMCHUTCIIbBHO K
pa3IMYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yjJbTaTbl A0JKHBI
yacTu:

TPYAOBOI0 BOCIIMTAHMS:

oTpaxkatb B

— TOTOBHOCTH K  TpPYyAYy, OCO3HaHUE IEHHOCTHU
MacTepCTBa, TPYIOII00uE;
— TOTOBHOCTb K AKTHBHOM JEATSLHOCTH

TEXHOJIOTMYECKOW W COIMAIbHOW HANpaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATH,  IJIAHUPOBATH U
CaMOCTOSATEIILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

— HHTEpec K pa3nuyHbIM cepam npodeccHoHaIbHOM
JIeSITEILHOCTH.

MeTtanpeameTHble pe3yJabTaThl J0JKHbI OTPAXKATh:
OBJagenue YHUBeEPCAJIbHBIMU yueOHbIMU
NMO3HABATEJIbHBIMU JAeHCTBUAMMN:

a) 0a30Bble JOrnvecKue AeiicTBUA.

—  CaMOCTOSITENTbHO (YOPMYJIUPOBATH U AKTYAITU3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBaTh  CYIIECTBEHHBI  MpU3HAK WU
OCHOBaHUSl JJi1 CpaBHEHMs, KiIaccupuKalud U
00001IEeHHS;

— OIpenensaTh 1enu NesITeNIbHOCTH,
napamMeTpbl U KPUTEPUU UX TIOCTUKEHUS;

— BBISIBJIATH 3aKOHOMEPHOCTHM U TPOTUBOpEUUs B
paccMaTpuBaeMbIX SIBICHUSX;

3a71aBaTh

JMcuuIInHAPHbIE Pe3yJbTaThl J0JKHbI OTPAKATh:

IIP6 01. chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKOM
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHUpa, POJIH
XUMHUHM B TIO3HAHWU SIBICHUH MPUPOIBl, B (OPMUPOBAHUU
MBIIUIEHUSI W KYJABTYpPhl JIMYHOCTH, €€ (YHKIUOHATIHHOU
IPaMOTHOCTH, HEOOXOIMMOW IS pEeUICHUS MPAKTUYSCKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

ITP6 02. BnaseHue CUCTEMOM XMMMUECKHUX 3HAHUM, KOTOpas
BKIJIIOUAET:  OCHOBOIIOJIAraroiye  MOHATHS  (XMMHYECKUN
DIIEMEHT, aToOM, OJJIEKTpOHHas o0ojo4yka artoma, s-, p-, d-
ANEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 00bEM, YTIepOIHbII
CKeneT, (YHKIMOHANbHAs TpyINa, paguKkal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUHA psAJl, TOMOJIOTH, YIJIEBOAOPOIBL,
KHUCIOPOA- M a30TCOJAEpKAIlUue COCTUHEHUS, OMOJOTHYECKU
aKTHBHBIC BelIecTBa (YIJICBOIBI, JKHUPBI, OCIKH), MOHOMED,
MOJIUMEp,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJICKYISPHBIE
COEIMHEHMS, KPUCTAIIMUECKas PEIIETKa, TUIIbIl XUMHYECKHUX

peakuuii (OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE, IK30-U
SHIOTEPMHUYECKUE, PEAaKIUU HOHHOIO OOMEHa), pacTBOp,
JIEKTPOJIUTHI, HEBJIEKTPOJIUTHI, NEKTPOIUTUYECKAs
OUCCOLMAIMsA,  OKHCIUTENNb, BOCCTAHOBUTENb,  CKOPOCTh

XUMHUYECKON peaklnH, XMUMHUYECKOE PaBHOBECHE), TEOPUHU U

1 BrINyCKHHK, OCBOMBLIMK 00pa30BaTEIbHYIO POrpPaMMYy, AOJDKEH 00J1aiaTh CIEAYIOIUMH O0IMMH KoMIleTeHIAMH (nanee - OK)

2 ucrummHapHbIe (TIPeIMETHBIC) Pe3YJIbTaThl YKa3hIBAIOTCS B COOTBETCTBUH C MX MOJHBIM repedneM Bo @T'OC COO ot 17.05.2012r. Ne 413 (B mocienneit penaxunun ot 12.08.2022)




— BHOCHUTH KOPPCKTUBBI B ACATCIIBHOCTH, OLICHUBATDH
COOTBCTCTBHUE PE3YJIbTATOB LECIAM, OLICHUBATHL PHUCKH
IMOCJIEICTBUIN NEATCILHOCTH.

0) 0a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

— BJIAJICTh HABBIKAMHU YyYeOHO-HCCIICIOBATEILCKOH U
HpOGKTHOﬁ ACATCIIbHOCTH, HAaBBIKaMH PA3PCIICHUA
npo0em;

—  BBIABJIIATDH MMPUIUHHO-CIICACTBCHHBIC CBA3U )41
aKTyaJIu3UpOBaTh 3a1ady, BBIIBUTaTh THIIOTE3Y €€
peIICeHUs, HAXOUTh apTyMEHTHI JUUIS JTOKa3aTelbCTBA
CBOMX YTBEpXKICHMH, 3aJaBaTb IapaMeTpbl U
KPUTEPHH PEIICHUS;

— AHAJIM3UPOBATH MOJTYUYCHHBIC B XOC PCUICHUA 3ada4N

pe3yabTaThI, KPUTUYECKH OILICHUBATH 170'¢
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

— YMCTb NCPECHOCHUTH 3HAHUA B IIO3HABATCIIBHYIO H
IMPAKTUYCCKYIO obnacTu KHU3HCOACATCIIbHOCTH.

3aKOHBI (TEOpPHST XUMHUYECKOTO CTPOCHUS OPTaHHYECKHUX
BemiectB  A.M. bBytiepoBa, Teopusi 3IIEKTPOJIUTUYECKON
nuccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH
COXpaHEHHUs MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK
XUMUH, (PAKTOJOTHMYECKUE CBEIECHHUS O CBOWMCTBAxX, COCTaBe,
MOJIy4eHUH U O€30IaCHOM  HCIIOJIb30BAHWH — Ba)KHEUIITNX
HEOPraHUYECKHMX ¢ OpPraHWYEeCKUX BEIIECTB B OBITY U
MPAaKTUYECKOM JIEITETbHOCTH YETIOBEKA;

I1P6 03. chopMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIC
NPU3HAKH W B3aHMMOCBS3b HM3YUCHHBIX MOHATHH, NMPHUMEHSTH
COOTBETCTBYIOILIIME TOHSATHS TIPU ONHUCAHUH CTPOCHUS U
CBOICTB HEOPraHMYECKMX W OPraHWYEeCKHX BEIIECTB M HX
MPEBpAILCHHI; BBISBIATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
HOHSATHAMH U TPEICTABICHUSMH APYTHX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHHI  HCIOJIb30BATh
HAaVMEHOBAHUS XMMHYECKUX COCOUHEHUNA MEXIYyHAPOJAHOTO
COK03a TEOPETUYECKOM W NPUKIAAHOW XUMUU U TPUBUAIBHBIC
Ha3BaHMs BaXKHEHIIMX BEIIECTB (3TUJICH, alleTUJICH, TJIUIEPHH,
¢benon, Gopmanbaerns, yKCycHas KUCIIOTA, TIHMIMH, YrapHBIH
ra3, yrJIGKUCIbIA Ta3, aMMHAK, ranieHas U3BECTb, HEralleHas
U3BECTh, NHUTHEBAs COJA U JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHWYeCKHMX M OpPraHWYeCKMX BELIECTB, YPaBHEHUS
XUMHAYECKUX PpeaKiuil, OOBSICHATh UX CMBICI; MOJITBEPKAATh
XapaKTEpHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH IKCIEPUMEHTAMU U 3aIIUCSMU ypaBHEHUI
XUMHYECKUX PEAKIIU;

IP6 05. chopMUpPOBAaHHOCTL YMEHHH  YCTaHABIWBATH
MPUHAJICKHOCTD W3Y4YEHHBIX HEOPraHUYECKHUX n
OpraHMYeCKUX BEIIECTB K OMPEACIICHHBIM KjlaccaM M TpyIIam
COCAMHEHHM, XapaKTEepU30BaTh HX COCTAaB M BaKHEUILIHE
CBOMCTBA; ONPEACIISITh BUJBI XUMHUYECKUX CBsI3el




(koBajieHTHAsl, MOHHAS, METALTNYECKAsi, BOJOPOHAsS), THIIBI
KPUCTANIMYECKUX PEIIETOK BEIIeCTB; KIACCU(UIIUPOBATH
XUMUYECKUE PEAKIIHH;

IIP6 07. chopMUpOBaHHOCTh YMEHUH MPOBOAUTH PACUYETHI 11O
XUMHAYECKUM (hOpMyJIaM U yPaBHEHUSM XUMUYECKUX PEaKIHi ¢
UCIOJIb30BaHUEM (PU3WYECKUX BEIMYUH, XapaKTEpU3YIOIINX
BElIeCTBAa C KOJWYECTBEHHOW CTOPOHBI: MAacchl, 00BbeMa
(HOpManbpHBIE  yCIIOBHS) Ta30B, KOJIMYECTBAa  BEIIECTBA;
HCIOJIb30BATh CUCTCMHBIC XUMHUYCCKUC 3HAHUA IUIA IMPUHATUSA
pelieHrni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BCIICCTBAMHU U UX MPUMCHCHUCM.

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaIn3a u
WHTEPIpPETAINA
uHpopMaIuU U
nH(pOpMaMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
npodeccroHabHOM
JeSTEeITbHOCTH

JInyHOCTHBIE Ppe3yabTaThl

AOJ’KHBI  OTpaKaTb B

yacTu:
IHMEHHOCTH HAYYHOI'O ITO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
Ualore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUPE;
COBEpPUICHCTBOBAHHE A3BIKOBOM W  YUTATEIBCKOU
KyJbTYpbl KaK CpEICTBAa B3aWMOJCUCTBUS MEKIY
JIIOABMU U TO3HAHUS MUpA.

MeTtanpeaMeTHble pe3yJbTaThl JOJIAKHBI 0TPAKATH:

OBaagenue

YHHUBEPCAJIbHBIMHA Y4eOHBIMH

NO03HABATEJIbHBIMM JeHCTBHSIMU:
B) padoTta ¢ nHopManmeii:

BJIaJICTh HAaBBIKAMHU MOJYYCHHUS HWHPOpPMAIMUA U3
HUCTOYHMKOB  Pa3HBIX  THUIIOB,  CaMOCTOSTEIBHO
OCYIIECTBIATh TMOUCK, aHAJIM3, CHUCTEMATHU3AIHI0 U
HUHTEPIPETAIMI0 WHPOPMAIIMK PA3TUYHBIX BUIOB HU
(dbopM mpeIcTaBICHHUS,

CO3/1aBaTh TEKCTBHI B Pa3IUUYHBIX (popMaTax ¢ y4eTom

JAucnumimHapHbie (NpeaMeTHbIe) Pe3yJbTAThl M J0JKHbBI
0TpPakKaTh:

ITP0 06. BnaseHHE OCHOBHBIMU METOJIAMHU HAYyYHOTO IMO3HAHUS
BEIIECTB M XUMHUYECKUX SIBJICHHUH (HaONIOJCHHUE, M3MEpPEHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

I1P6 07. chopMUPOBAaHHOCTh YMEHHUI MPOBOJUTH PACUETHI 11O
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSAM XMMHUECKHUX PEaKIIHil ¢
UCTOJIb30BaHUEM (U3NYECKUX BEIMYUH, XapaKTEPHU3YIOLIHX
BelIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasnbpHbIE  yCIIOBHS) Ta30B, KOJIMYECTBA  BEIIECTBA;
UCIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUS Ui TPUHSTUS
peleHi B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

IIP6 08. chopmupoBaHHOCTH YMEHHH IUIAHUPOBATH W
BHIMIOJIHATE ~ XUMHYECKHH  OKCIEPUMEHT  (TpeBpalieHus
OpPraHMYECKUX BEUIECTB MPH HArpeBaHUU, MOTyYEHUE STUIICHA
U U3yYyeHHE €ro CBOMCTB, KaueCTBEHHBIC pEaKIMH Ha
QNBJIETH/IBI, Kpaxmal, YKCYCHYIO KHCIOTY; JE€HaTypaIus
OEJIKOB MPH HAarpEBaHHH, IIBETHBIC PEAKIIMU OCIIKOB; MPOBOINUTH




Ha3Ha4yeHus HMH(OpMAIMU W LENEeBOH ayAWTOPHH,
BbIOMpas ONTUMANbHYIO (OpPMY NpEACTaBICHUS U
BU3YyaIH3allnY;

OLICHUBATh JIOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBHE
MOPAJIbHO-3THYECKUM HOpPMaM;

JICTUTUMHOCTB
IpaBOBbLIM u

BJIaACTH HaBbBIKaMU  pacCliO3HABaHUA n 3alllUThI
nHpopManuu, HWHPOPMANMOHHONW  0E30MacCHOCTH
JTUYHOCTH.

peakuuy HMOHHOTO OOMEHa, OMNpelensiTb Cpeay BOJHBIX
pacTBOpPOB, KaUueCTBEHHbIE PEaKIMK Ha Cyibdar-, KapOoHaT- U

XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHUS; pemarhb
JKCIEpUMEHTANIbHBIE 3a7aud 1o Temam "Meramisl" u
"Hemeranmnel") B COOTBETCTBHHM C TIpaBUJIAMH  TEXHHKHU
Oe3omacHOCTH  MpU  OOpameHWH C  BEIECTBAMU U

1abopaTopHBIM  000PYJIOBaHUEM; MPEACTABIATh PE3YJIbTAThI
XMMHAYECKOTO JKCIEpUMEeHTa B (opMe 3amucH YypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUil u (OpMyIupOBaTh BHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

IIP6 09. cdhopMHUPOBAHHOCT, YMEHHS  aHAJIM3UPOBATH
XUMHAYECKYI0  HMH(OpManuio, TOJIy4aeMyl U3  pPas3HBIX
HMCTOYHUKOB (CPEICTB MaccoBOil mHpopMaiuu, cetb NHTEepHET

U IpYTHE).

OK 04. O¢dpexruBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B
KOJJIEKTUBE U
KOMaH/C

JInuyHOCTHBIE Ppe3yabTaThl

A0JIZKHBI OTpaKaTb B

yacTu:
IrpaIaHCKOI0 BOCIIUTAHUA:

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpECax IPakAaHCKOro 0OIECTBa;

YMEHUE  B3aUMOJECHCTBOBATH C  COLMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHM C HUX (YHKIHMIMU H
HA3HAYCHUEM.

MeTtanpeamMeTHble pe3yabTaThl J0JKHbI 0TPAXKATh:
OBiageHne YHHBePCAIbHBIMH KOMMYHUKATHBHBIMH
NeHCTBUSAMU:

0) coBMecTHas 1eSITeJIbHOCTD.

MMOHUMATh u HCIOJIb30BATh MPEUMYIIeCcTBa
KOMAaH/IHOW ¥ WHIUBUTyaJIbHOU PaOOTHI;

HpI/IHI/IMaTI: neiaun COBMGCTHOﬁ ACATCIIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JACUCTBUSA 110 €€
JIOCTH)KEHHIO: COCTaBJIATE IJ1aH JICHCTBHH,
pacrpenensarb pojid C Y4€TOM MHEHHU YYaCTHUKOB

JucuMnauHapHble (MpeAMeTHbIE) pe3yJbTaTbhl U JAOJKHBI
O0TPa’KaTh:

IIP6 08. chopMUpPOBAaHHOCT, YMEHHUW TUIAHHPOBATH |
BBIMOJIHATE ~ XUMHYECKHH  OKCIEPUMEHT  (TIpeBpalleHus
OpPraHWYeCKHX BEUICCTB NPU HArpeBaHMH, MOIYYCHHE STHIICHA
U U3y4yeHHE €ero CBOMCTB, KauyeCTBEHHBIC pEaKIMH Ha
anmpACTHIBl, KpaxMall, YKCYCHYIO KHCIOTYy; JeHaTypanus
O€JIKOB IPH HAarpEeBaHMH, IIBETHBIE PEAKIIUU OETIKOB; TPOBOIUTH
peakuuy HMOHHOTO OOMEHa, OMNpeneNsiTb Cpeay BOJHBIX
pacTBOPOB, KAUECTBEHHbIE PEaKIMK Ha Cyibdar-, KapOoHaT- U

XJIOPU/I-AaHUOHBI, Ha KaTHOH AMMOHHS; pemiars
SKCIEPUMEHTANbHBIE 3alaud 1o Temam "'Metamisl" u
"Hemetannel") B COOTBETCTBMM C MpPaBUIAMH TEXHHUKHU
O0e3omacHOCTH  TIpH  OOpamieHud ¢ BEIIECTBAMHU U

na00opaTOpHBIM  00OPYJOBaHUEM; MPEACTABIATh PE3YIbTAThI
XMMHUYECKOI0 JKCHEpUMEHTa B (OopMe 3amUCH YpaBHEHUH
COOTBETCTBYIOLINX peakuuid U (OPMYIMPOBATH BHIBOABI Ha
OCHOBE 3THX PE3yJIbTATOB.




00CyX/1aTh pe3yabTaThl COBMECTHOM PaOOTHI.

OsJaaagenue

JAefiCTBUSIMHU:

I) IPUHATHE ce0sl U IPYTUX JIIOJdei:

— TMPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIOJIEH MpU
aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

— IIpU3HaBaTh CBOE IPaBO W IPaBO APYrHX JIIOAEH Ha
OIIIMOKH,

— pa3BUBaTh CHOCOOHOCTh MOHHMMATh MHpP C TO3ULIUHU
JIPYroro 4eaoBeKa.

YHHUBEPCAJbHBIMU  PeryJATHBHbIMH

OK 07.
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpY>Karolleu cpenbl,
pecypcocOepeKeHHIO,
MPUMEHSATH 3HaHUSA 00
M3MEHEHUHU KJIMaTa,
TIPUHIIHITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

s dexTUBHO
JIECTBOBAThH B
Ype3BbIUAHBIX
CUTYaIUAX

JIMYHOCTHBIE Ppe3yJbTaThl J0/LKHBI OTPaXaTh B

YacTH:

3KO0JIOrH4eCKOro BOCIIUTAHHUSA |

— CcpOPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJIBTYPHI,
MOHMMAaHUE BIHUIHHUS  COIMAIBHO-3KOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOM M COLHATBHOMN
Cpenpl, OCO3HAHHE r100aIbHOTO XapakTepa
9KOJIOTUYECKHX MPOoOIIeM;

— IUIAHUPOBAaHHWE M  OCYIUECTBJICHUE [JEUCTBUUA B

OKpYKalollle Cpele Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

— AKTUBHOE HEINpUATUE IEUCTBUM, INPUHOCAIIUX BpPEX
OKpY>Kalolleu cpere;

— YMEHHue IIPOrHO3UPOBATh
9KOJIOTMUECKHUE  TIOCIENCTBUSA
JNEUCTBUM, IPEIOTBPALIATD UX.

HeOJIaronpusITHbIE
NPEIIPUHIMAEMBIX

MeTanpeaMeTHbIe pe3yJIbTaThl J0AKHbI 0TPAXKATH:

OBanagenne YHHBEPCAJIbLHBIMH Y4eOHBIMH

MO3HABATEJIbHBIMM JeHCTBUSIMU:

B) padoTta ¢ nHopManmeii:

— HCIOJB30BaTh  CpPeICTBA  HMH(OPMAIMOHHBIX U
KOMMYHHUKAI[MOHHBIX ~ TEXHOJOTMH B  pELICHUU

JAucnumimHapHbie (NMpeaMeTHbIe) Pe3yJbTAThl M J0JKHbBI
0TpPakKaTh:

IIP6 01. chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKOM
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJIH
XUMHUHM B TO3HAHWU SIBICHUH MPUPOIBl, B (OPMUPOBAHUU
MBIIUIEHUSI W KYJABTYpPhl JIMYHOCTH, €€ (YHKIUOHAIHHOU
IPaMOTHOCTH, HEOOXOIMMOW Ui pEUICHUS MPAKTUYSCKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpene;

IIP6 10. cdopMUpPOBaHHOCTH yYMEHHUU COOIOIATH MpaBHIIA
AKOJIOTUYECKH I1eJIeCOO0pPa3HOr0 TOBEIEHUS B OBITY W
TPYZIOBOM JIEATEILHOCTH B LEJISIX COXPAHEHUsSI CBOETO 3/10POBbS
U OKpYXKAIoIe NpPUPOJHON Cpebl; YYUTHIBATH OMACHOCTH
BO3JICUCTBUSl HA JKUBBIE OPraHU3MBI ONPE/IETICHHBIX BEIIECTB,
MOHMMAasi CMBIC  TOKa3aTens MNpelebHOM  JOMyCTUMOM
KOHI[EHTPAIUH.




KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3amaq C coOroicHIEM
TpeOOBaHUN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TMUTHEHBI,  pecypcocOepexeHus,  NpPaBOBBIX U
ATHYECKUX HOPM, HOPM MHGOPMAIIMOHHOH
0€30MMacHOCTH.

IIK 1.2\ITpoBoauTh
TEXHUYECKOE
o0cmy>)KuBaHUE
CEJBbCKOXO035MCTBEHHO
W TEXHUKHU MPU
JKCILTyaTaluH,
XPaHEHUH B B 0COOBIX
YCIIOBUSAX
SKCIUTyaTaluu, B TOM
YHCJIE CE30HHOE
TEXHUYECKOE
o0CITyXKHBaHHE.

[IK 1.3. BeinonaHATH
HaCTPOUKY U
PETYIHUPOBKY
OYBOOOPaOATHIBAIOLI]
UX, TIOCEBHBIX,
MOCaI0YHBIX U
yOOpOUYHBIX MaIlvH, a
TaK)Ke MAIIUH IS
BHECEHHUS yI00peHuil,
CPEICTB 3aIIUThI
pacTeHul 1 yxoza 3a
CEJIbCKOXO35IICTBEHH
BIMH KYJbTYpPaMH.

B cdepe 3x010ruuecKOro BOCIUTAHMS: SKOJIOTHYECKHU
[EJIECO00PAa3HOTO OTHOMIECHUS K MPUPOE, KAaK UCTOUYHUKY
CyLIECTBOBaHUS  JKW3HM Ha  3emje;  IOHHUMAaHHS
r00aNbHOTO — XapakTepa JKOJOTMYECKUX  Mpodiem,
BIUSHUS OSKOHOMHYECKHX MPOLECCOB HAa COCTOSHUE
MPUPOAHON U COLIMAJIbHOW  CpEpbl; OCO3HaHUA
HEO0OXOUMOCTH HCIOJIb30BAHUS TOCTHKEHUN XUMUHU IS
peuieHus BOITPOCOB palMOHAIBHOTO
MIPUPOJONOJIB30BAHMS; AKTUBHOTO HENPHATHS JCHCTBUM,
NPUHOCIIIMX BpEll OKpYyXaloled MNpupoaHOn cpeje,
YMEHUS MIPOTHO3UPOBATh HeOJaronpusTHbIE
HKOJIOTUYECKHE MOCJIE/ICTBUS MpeANPUHUMAEMBIX
JNEUCTBUA M MPEAOTBpAIlaTh HWX; HAJIWYUS PA3BUTOTO
HKOJIOTUYECKOTO MBILIUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
ONBITA JAEATEIBHOCTH HKOJIOTMYECKON HANPAaBICHHOCTH,
YMEHUsI PYKOBOJICTBOBATbCS HMHU B I03HABATEIbHOM,
KOMMYHUKATHUBHOM u COIMAIIbHOM MpaKTHKE,
CIIOCOOHOCTH W yMEHHSI aKTUBHO TPOTHUBOCTOSTH
UIEOJIOTHH XeMO(hOoOrH

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE Y4eOHbIE /1eliCTBUSA
Bba3oBble Jiormyeckme JeMCTBHS: CaMOCTOSTEILHO
dopMynupoBaTh M aKTyaJU3UpoOBaTh  MIpobiemy,
BCECTOPOHHE €€ paccMaTpHWBaTh; OINPEACHATh IEIH
NeATEeIbHOCTH, 3a/laBasl MapamMeTpbl M KPUTEPUU HX
JTOCTHDKCHHSI, COOTHOCHUTH PE3YJIbTAThl JCSITEIBHOCTH C
MOCTaBJICHHBIMH 1IEJISIMU; UCIOJIb30BaTh MPU OCBOCHHUH
3HAHWN TPUEMBI JIOTUYECKOTO MBINIJICHUS — BBIACIATH

c(hOPMHUPOBAHHOCTh yYMEHHUH BIJIAJIETh CHUCTEMOW 3HAHHWH 00
OCHOBHBIX METOJaX HAyYHOrO MO3HAHUS, HCIOJIb3yeMbIX B
XUMHUHM TpPU HU3YYEHHUU BEIIECTB M XUMHYECKUX SBICHUN
(HabnrofeHre, W3MEpEHUE, OSKCICPUMEHT, MOJICIUPOBAHHE),
HCIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUS Ui TPUHSTUS
pelieHn B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BELIECTBAMH U UX NPUMEHEHHEM;




XapaKTepHble NMPU3HAKH TOHATHUH M yCTaHABINWBaTh HX
B3aMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHITHUS
Ui OOBSCHEHHS OTAENBHBIX (aKTOB U SIBICHUH;
BBIOMPATh OCHOBaHMS M KPUTEPUHU Ui KIIACCH(PHUKAIUU
BEIIECTB M XUMHWYECKHX pEAKIHi; yCTaHaBINBAaTh
NPUYMHHO-CICCTBEHHBIE CBSI3M MEXAY H3Yy4aeMbIMU
SBICHUSIMH;  CTPOUTH  JIOTHYECKHE  PaCCyKACHUS
(MHIYKTUBHBIC, ACTyKTHBHBIC, 110 AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U TIPOTHBOPEYUS B PAaCCMATPUBAECMBIX
SABICHUAX, (OPMYTUpPOBATh BBIBOABI U  3aKJIIOUYCHHS;
INPUMEHATh B NpOLEcCEe IO3HAHUS, HCIONb3yeMble B
XUMHUU CHUMBOJIMYECKHE (3HaKOBBIC) MO/JIENH,
npeoOpa3oBhIBATE  MOJEIBHBIC  TNPEJCTABICHUS  —
XUMHUYECKHH 3HaK (CHMBOJI) 3JIeMEHTa, XHMMHUYecKas

dopMyna, ypaBHEHHE XUMHYECKOW pEaKIUH — MpH
pelIeHnH y4eOHBIX TO3HABATENIBHBIX U TMPAKTUYECKUX
3ajad, MPUMEHSITh Ha3BaHHbIE MoJieJIbHbIE

MMPCACTaBJIICHUA [JIA BBIABJIICHUA XAPAKTCPHBIX IMPU3HAKOB
HN3Yy4aCMbIX BCIICCTB U XUMHYCCKUX peaKHHﬁ.




Kong

HGHGBBIG OPUCHTHUPLI BOCIIMTAHU S

I'paxxpanckoe BocmuTanue

02

Co3Haronii CBOE €AMHCTBO C HApoJoM Poccuu Kak MCTOYHHUKOM
BJIACTH U CyOBEKTOM THICSUYENIETHEN POCCUIICKON TOCYTapCTBEHHOCTH,
¢ Poccuiickum rocyaapcTBoM, OTBETCTBEHHOCTh 3a €rO Pa3BUTHE B
HacToAleM M OyaylleM Ha OCHOBE HCTOPHUYECKOrO IMPOCBEUICHUS,
POCCUICKOTO HAIMOHAJIIBHOTO UCTOPUYECKOTO CO3HAHUS.

I1O-6

O6nanaomuii  ONBITOM — TPAXIAAHCKOM  COLIMAIIBHO — 3HAYUMOM
JEeSTENBHOCTU (B CTYJEHUYECKOM CaMOYIIPABJICHUH,
100POBOIBUECKOM JBUKEHUH,
NpEeANpPUHUMATEIBCKON  JEATEIbHOCTH, OSKOJOTUYECKHX, BOEHHO-
NaTPUOTUYECKUX U ApP. O0bEIUHEHUSX, AKIIUAX, IPOrpaMmMax)

ITaTpuoTHyeckoe BOCIMTAHUE

110-10

[IposBisArOIMN yBa)KEHHE K COOTEUECTBEHHUKAM, MPOKUBAIOIIUM 32
pyOexXoM, MOANEPKMBAIOIIMNA KX TpaBa, 3alIUTy UX HHTEPECOB B
COXpaHEHUH 00IEPOCCUNCKON UIEHTUIHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE

110-12

[IposiBasitolmuii  yBaXk€HMe K JKU3HU M JIOCTOMHCTBY KaXKJOTO
YeJioBeKa, cBOOOIE MHPOBO33PEHUYECKOTO BbIOOpA u
CaMOOTIPEICNICHHs, K TIPEICTABUTENIIM Pa3IUYHBIX ATHUYECKUX
rpynn,  TPajAMIMOHHBIX  penuruii  HapogoB  Poccum,  ux
HallMOHAJIIbHOMY JIOCTOMHCTBY M PEIUTHO3HBIM YYBCTBaM C YUYETOM
cOOJTI0/IeHNSI KOHCTUTYITMOHHBIX TIPAaB M CBOOO ] BCEX TPaKIaH.

IcTEeTHYECKOE BOCIIMTAHUE

10-19

OpueHTUPOBAHHBI HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAKCHHE,
pealM3alMi0  TBOPYECKHX  CIHOCOOHOCTEH, Ha  ACTETHYECKOE
00yCTpONCTBO COOCTBEHHOTO OBITA, MPOGHECCHOHAIBHOM CPEJIbI.

dusnyeckoe BOCIUTAHME, (DOPMUPOBAHUE KYJIbLTYPbI 310POBbSI
M YMOLIMOHAJIBHOIO0 0J1ar0noJIy4us

[10-21

CoOmroaronuii mpaBuiia JUYHOM M 00IIECTBEHHON 0€3011aCHOCTH, B
TOM YHCJIe O€30ITaCHOTO MOBEACHHS B MH(GOPMAIIMOHHON CpeJie.

[10-23

[IposiBasitonuii co3HaTeTbHOE U 00OCHOBAHHOE HEMPHITHE BPETHBIX
NPUBBIYCK (KypeHUS, YIOTPEOJIICHUST aJIKOTOJIsI, HAPKOTUKOB, JIFOOBIX
dbopmM 3aBUCUMOCTEH), TECTPYKTUBHOTO MOBEJICHUS B OOIIECTBE U
G poBoOi cpene, MOHUMaHUE UX B efa ISl PU3NIECKOTO U
MICUXUYECKOTO 3/TOPOBBSIL.

IIpodeccnoHaIbHO-TPYI0BOE BOCIIUTAHHE

110-28

YuacTByrommmn B COIIMAJILHO 3HAUMMOMU TPYJIOBOM u
MpoECCUOHAILHON ~ JCSATENIBHOCTA  PAa3HOTO BHUJA B CEMbE,
oOpa3oBarenpHON OpraHu3amuy, Ha 0a3ax MPOU3BOJACTBEHHOM
IIPAKTUKH, B CBOE MECTHOCTH.

[10-30

[Torumarommii cerupuKy npodhecCHOHATBHO-TPYA0BOM
JEATEIBbHOCTH, PETYJUPOBAaHUS TPYJIOBBIX OTHOIICHWH, TOTOBBIM
VYHUTHCS U TPYAUTHCSI B COBPEMEHHOM BBICOKOTEXHOJOTHUYHOM MHUPE
Ha 0J1aro rocyJaapcTBa U 00IIeCTBa.

IKOJOrN4YeCcKoe BOCIIUTAHNE




110-33

JleMoHCTpUpyroumi B NOBEJCHUU c(hOpMHPOBAHHOCTh
HKOJOTUYECKON  KYyJbTypbl HA OCHOBE TIOHMMAHUS  BIIHSIHUS
COLIMAJIbHO-PKOHOMHYECKHUX MPOIIECCOB HA MPUPOJY, B TOM UYHUCIIE HA
rJ100aNbHOM YPOBHE, OTBETCTBEHHOCTh 3a JIEUCTBHS B TMPUPOIHOMN

cpene.

I10-35

[TpuMeHsrommii 3HAHUS u3 00111e00pa30BaTEIbHBIX U
npoeCCHOHANBHBIX JAUCHUIUIMH JUII  Pa3yMHOTO, OepexIJIMBOTO
MPOU3BOJICTBA U TPUPOAONOIB30BAHUS, PECYPCOCOCPEIKEHUS B OBITY,
B MPO(ECCUOHAIIBHON CpeJie, OOIIECTBEHHOM MPOCTPAHCTRE.




2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOM
JANCHUITVINHBI «XUMMU S

2.1. O0beM AMCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

. O0beM B

Buna yueOHoii padoThI
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUNJIHHBI 72
Conepxanue y4eOHOro Marepuaja 64
BT. U..
TEOPETUYECKUE 3aHATUSA 36
MIPaKTUYECKUE 3aHATUS 18
1abopaTOpPHBIE 3aHATHS 6
KOHTPOJIbHBIE pabOTHI 4
IIpodeccnoHaTbHO OPMEHTHPOBAHHOE CO/Iep:KaHKe (Coep:KaHne 3
NMPHUKJIATHOT0 MOXYJIA)
BT. U..
TEOPETHUCCKHUE 3aHITHS 2
MPAKTUYECKUE 3aHATU 4
IIpomexyTounas arrectaums (quddepeHIIMPOBAHHBIN 3a4eT) 2




2.2. TemaTu4yecKkMid IJIAH U COAEPKAHUE TUCIUTIIHHBI

HaumenoBanme Conep:xkanue y4yeO0HOro Mmarepuasa (0CHOBHOe M MPO(ecCuoOHATIBLHO OpPlCHTPIpOBaHHOG)S, O0bém | Popmupyemble
pa3esnoB M TeM JIa0opaToOpHbIEe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOYJIb YacoB | KOMIETEHIHH
1 2 3 4

Conep:xaHue yueOHOro MaTepuasa 64
Paznen 1. TeopeTnueckne 0CHOBbI XUMHU 16
Tema 1.1. Conep:xaHue y4eOHOro Marepuaja 2 OK 01
OcHOBHEIE XuMu4eckuit 3meMeHT. AToMm. Sapo aroma, U30TOMbBI. DNEKTPOHHAST 0007I0YKa. DHEPreTHIECKHE o 2,10,19, 23
XMMHUYECKHE TOHATHUS |yPOBHHU, MOAYPOBHH. ATOMHBIC OpOHMTaNH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH paclpeaeICHUs 1
U 3aKOHBI, CTPOCHHE |3JIEKTPOHOB MO OpPOHUTAISIM B aroMaxX JJIEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DJIEKTPOHHAS
aTOMOB  XUMUYECKHUX |KOH(UTyparus aToMoB. OCHOBHBIE XHMHUYECKUE 3aKOHBI
3JIEMEHTOB IIpakTH4eckne 3aHATHS

[Mpaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHH M PACcUeThl IO

YPAaBHEHUSAM XUMHUYECKUX PEAKLIAN».

OTHOCUTENbHBIE aTOMHAasi U MOJIEKyJsgpHas Maccbl. MomsipHas macca. KonudecTBo BeliecTsa. 1

MaccoBass mosst BemiecTBa. 3akoH ABoraapo. MouspHbeiii 00beM ra3oB. OTHOCHUTENbHAS

IJIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHUSIM XMMHYECKUX PEAKIUN C HUCIOIb30BAHHUEM MacCOBOM

JIOJTU BEIIECTBA, 00heMa (HOpMaIbHBIC YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaep:xkanue yueOHOro MaTepuaJjia 2 OK 01
[lepuoanueckuit IIpakTHYeckHe 3aHATHSA OK 02
3aKOH u ([Ipaktuueckas padota Ne2. «3ydeHue nepruogMUECKUX 3aKOHOMEPHOCTEH U MX B3aUMOCBSI3U CO 1IK1.2,13
[lepnonnueckas CTPOEHHEM aTOMOBY. L0 6,12,21,28
cucteMa Xumu4eckux |[lepumoamnueckass cuctema xumudeckux sneMeHToB .M. MenneneeBa. CBsi3b MEepUOAMYECKOTO
sonementoB  JI. M. |3akona m Ileproanveckoii CHCTEMbI XUMHYECKUX DIIEMEHTOB C COBPEMEHHON TEOPHEN CTPOECHMS
MeneneeBa, uX CBA3b |aTOMOB. 3aKOHOMEPHOCTH HW3MCHEHHS CBOMCTB XHMHUYCCKHX O3JIEMEHTOB, 00pa3yeMbIX HMH 2

c COBPEMEHHOI
TeopUei CTPOEHUs
aTOMOB

MPOCTBIX M CJIOKHBIX BEIIECTB MO rpynnaM u nepuoaam llepuoanueckoil cucTemMbl. 3HAYCHUE
MEPUOJNYECKOr0 3aKOHAa M CHCTEMBbI XMMHUYeCKHUX 3yieMeHTOB J[.MI. Menneneesa B pa3BUTHU
HayKH.

YcraHOBIEHHUE CBA3W MEXKAY CTPOCHUEM aTOMOB XMMHUYECKUX JJIEMEHTOB U IEPHOJUYECKUM
W3MEHEHHEM CBOMCTB XMMHYCCKHUX PJIEMECHTOB M MX COCIMHECHUM B COOTBETCTBUH C IOJOKECHHUEM

3 O6paSOBaTCJ'ILHaH OopraHm3anus BIIpaBe CaMOCTOATCIbHO ONIPECACIIATH NMOCICA0BATCIILHOCTh U3YUCHUS pa3ACJiOB U TEM, BXOAAIINX B HUX, a TAKKC MCPEPACIIPCACIIATL KOJIUYECTBO
4acoB i1 OCBOCHUA 06y‘~IaIOHII/IMI/IC${ y‘Ie6H01"0 MaTtepuala, ¢ y4€TOM JIOTUKU q)OpMI/IpOBaHI/Iﬂ JUCHUIITIMHAPHBIX PE3YJIbTATOB, 06IIII/IX u HpO(l)eCCI/IOHaHLHLIX KOMHeTeHHI/Iﬁ,
MEKIPEAMETHBIX CBsI3eH ¢ ApYIruMu 1UCHUIIMHAMU 06meo6pa3OBaTem,Horo u 06IHer0(1)eCCI/IOHaHLHOFO IUKJIOB yqe6H0ro mrana OII CIIO.




[lepuoanueckoil cucteMbl. PerieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha
XapaKTepU3alUI0 XUMHUYECKUX dJIEMEHTOB «MeTrandeckue / HEMETAUIMYeCKHe CBOWCTBA
XUMUYECKUX JJIEMEHTOB B COOTBETCTBUHM C HMX DJJEKTPOHHBIM CTPOCHHEM M IIOJOKEHHEM B
MIEPUOJNYECKON CUCTeEME XUMUYECKUX iieMeHTOB JI.11. MeneneeBa»

Tema 1.3.

Crpoenue BemiecTBa

u npuposa
XAMUYECKOW  CBSA3U.
MHuoroo6pa3ue
BEILIECTB

Copep:xxanue y4e0HOro MmaTepuaJja

CrtpoeHue BerecTBa. XuMU4ecKas CBs3b. BUIbI XUMIUECKOH CBsi3M (KOBAJICHTHAS HEMOJSPHAS U
MoJIsIpHasi, MOHHAs, MeTalndeckas). MexaHu3Mbl 00pa3oBaHHs KOBAJIEHTHOM XHWMHYECKOM
cBsi3u  (OOMEHHBIH ¥  JOHOPHO-AaKUENTOpHBIH). Bomopoanas  cBsf3b.  BaneHTHOCTb.
DIIeKTpoOTpHUIATENBbHOCTh. CTeneHb OKUCIeHNs. IOHBI: KAaTHOHBI U AHHMOHBI

IIpakTHYecKkHe 3aHATHA

[IpakTuueckas padota Ne3. «CTpoeHue BemecTBa M MPUPOIa XUMHUUYECKON CBS3U».
JeMoHCTpanusi MOJeNe KpUCTAUIMUECKUX PEIIeTOK: HMOHHOW (XJIOpUJ HATpus), aTOMHOMI
(rpadut M anmas), MOJEKYISIPHOU (YTIEKHCIBIN Ta3, MOJ), METAIUIMYECKON (HATpUi, MarHui,
Menb). PemeHne mpakTHUECKUX 3a/laHuil Ha COCTABIICHUE DJIEKTPOHHO-TpaduyecKkux (opMyl
3J1€EMEHTOB 1—4 mepruoaoB

OK 01
1O 30,33,35

Tema 1.4.
Knaccudukanms,

u HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

Conepxxanue y4eOHOro MaTrepuasa

Knaccudukanus Heopranuueckux Bemiects. HomeHnkiiaTypa HeoOpraHu4ecKux BemecTB (OKCHIBI,
TUAPOKCUBI, KHCIIOTHI, COJH). BemiectBa MOJEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.
ArperatHple COCTOSHUSA BemecTBa. Kpucraumueckue u  aMopdHBIE BelIeCTBAa. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. TWIMBI KPUCTAIUIMUECKUX PELIETOK (aTOMHAas, MOJEKYJspHasi,
MOHHAsI, MeTAJIJTNYecKasi). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIUNINYECKON PEIIETKU

IIpakTnyeckue 3aHATHS

[IpakTuueckas padora Ne4. «HomeHK1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne npakTuueckux 3aJaHui o KiacCU(PUKALNMU, HOMEHKIIATYpe U XUMUYECKUM (opMysIaM
HEOPraHMYECKUX BEIIECTB pPAa3JIMYHBIX KiIaccoB (YrapHbI ra3, YIJIEKHCIBIA ra3, aMMHak,
raieHas W3BECTb, HETralleHas M3BECTb, NMHUTbEBAs COJAa M JAPYrHX): Ha3BaHUS BEILECTB IO
mexxayHapoanoit (MIOITAK) wunm TpuBHaIbHOH HOMEHKJIAType U COCTaBJIEHUE (POPMYIIBI
XMMHYECKHX BEILECTB, ONpEAEICHUE NPUHAIIEKHOCTH K Kiaccy. [lomck uHdopmanum mno
Ha3BaHUAM, UJEHTU(UKATOpaM, CTPYKTYpHBIM (hopMynaMm. AHaIM3 XMMUYECKOH MHpOpMaLuy,
MOJTy4aeMOW M3 pPa3HbIX HCTOYHHKOB (CpelncTB MaccoBod uHpopmaiuu, ceth HHTepHET u

Apyrue)

OK 01
OK 02
1o 2,10,19, 23

Tema 1.5.
Tunsl XUMHYECKUX
peakuuii

Copep:xxanue y4e0HOro marepuaJja

Xumuueckass peaknus. Krnaccudukanmss XUMHUYECKUX peaknWid B HEOPTAaHMYECKOW |
OpraHMYECKON XUMHUHU. 3aKOHBI COXPAHEHHUs MacChl BEIIECTBA, COXPAHEHUS WU IpPEBpallleHUs

OK 01
L0 6,12,21,28




SHEPTuU MPH XUMHUYECKUX peakuusx. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE pEaklUU (ypaBHEHUS
OKUCJICHUSA-BOCCTAHOBJICHUSI,  CTEMEHb  OKHUCIICHHS, OKHUCIUTEIb UM  BOCCTAaHOBUTEIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU B MPHUPOJE, MPOU3BOACTBEHHBIX Mpoleccax u
KU3ZHEACITEIIbHOCTH OPTraHU3MOB)

Tema 1.6. Copep:xxanue y4e0HOro MmaTepuaJja OK 01
Ckopocth xuMHYeckuX | CKOpOCTh pEaKUUH, €€ 3aBUCHMOCTh OT pa3jM4YHbIX (AKTOPOB: HPUPOIBI PEarupyrOLIHX OK 02
peakuuii. XMUMHUYECKOE| BEIISCTB, KOHIICHTPAIIMH PEardpyromuX BEMIECTB, TEMIICPATypbl M ILIOMAJH PEAKIIUMOHHOMN IIK 1.2,1.3
paBHOBecCHE noBepxHOCTH. TermoBbie d3PHEKTHl XUMUIECKUX PEAKIUI: IK30- U IHAOTEPMUUYECKUE PEAKIIHH. 1o 2,10,19, 23

OOpatumble peakIuu. XHWMHYECKoe paBHOBecwe. @DakToOpbpl, BIUAIOIIME HA COCTOSHHE

XUMHUYECKOTO paBHOBecHs (KOHIIEHTPALUS PEareéHTOB WM MPOJAYKTOB PEaKIUH, IaBICHUE,

temriepatypa). [lpuamun Jle [llaTense

IIpakTHYeckHe 3aHATHA

[Ipaktnueckass pabora Ne5. «BmmsHue paznuyHbix (HaKTOPOB HAa CKOPOCTh XHMHYECKOM

peaKuum.

Pemenne mnpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUi Ha aHanu3 (AaKTOpOB, BIUAIOIIUX Ha

W3MEHEHHE CKOPOCTH XUMHYECKON peakiuu. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON pPEeakIiuu OT

INPUCYTCTBUS KaTalnu3aTopa Ha IMpUMepe pa3JIoKEeHHUs IEpPOKCHAa BOAOPOJA C IOMOIIBIO

TUOKCHJAa MapraHiia ¥ Karaja3pl. PellleHue MpakTUKO-OPHEHTUPOBAHHBIX 3aJaHWii Ha

npuMmenenue npuniuna Jle-lllarense i HaXOoXIeHUs HampaBiICHHUS CMEIICHHUS DPaBHOBECHUS

XUMHUYECKON PEeaKINK U aHAIU3 (PaKTOPOB, BIUSIONINX HA CMEIICHHE XMMHUECKOTO PABHOBECHS
Tema 1.7. Copep:xxaHue y4eOHOro MmaTepuaJja OK 01
PactBop, Teopus|PactBopsl. Bunmbl pacTBOpOB MO COACpPNKAHWIO PACTBOPEHHOTO BeIIecTBAa. PacTBOPUMOCTB. OK 02
AJIEKTPOIUTUYECKON [TonsiTne O AuCHEpCHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pAacTBOPBL. MaccoBas n0ms OK 04
JUCCOLMAUN u|BemiecTBa B pactBope. [lonstre o BonoponHoM nokasarene (pH) pactBopa. DiekTponuTuieckas OK 07
WOHHBIA 00OMEH nuccormanys. CHIIbHBIC U CJIa0bIe SJIEKTPOJIMTHI, HEANEKTPOJIUTHI. Peakiinn noHHOTO 0OMeHa IIK 1.2,1.3

JlaGopaTopHble 3aHATHS 10 6,12,21,28

JlaGopatopHas padota Nel «[IpuroroBieHue pacTBOpPOB».

[IpuroToBieHrne pacTBOPOB 3aJaHHON MacCOBOW J0JE€d PaCTBOPEHHOTO BEIIECTBA, MPOBEICHUE
peakiuii HOHHOrO OOMeHa, OmNpeleNeHHe Cpelbl PacTBOPOB  BELIECTB C  IOMOUIBIO
YHHUBEpPCAJIbHOTO HMHJIMKATOpa (KHcHas, HelTpaibHas, IejaoyHas). 3aJaHus Ha COCTaBJICHHE
VMOHHBIX peakuuid. PenieHune npakTHKO-OpMEHTHPOBAHHBIX PACUETHBIX 33JaHMM Ha PacTBOPBHI,
HCIIOJIb3YEMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa

Konrtpoabnasi pabGora
1

Crpoenue BeliecTBa 1 XMMUYECKHE peakuuu (1o paszaeny 1)




Paznen 2. Heoprannuyeckasi XuMus

10

Tema 2.1.
DOU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIECTB

Conepxanue y4eOHOro Marepuasa

Meramnel. [lonoxenue wmetamioB B Ilepuonnyeckoi cucTeMe XUMHYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS DJCKTPOHHBIX O0OJI0OUEK aTOMOB MeTaioB. OOmue duznyeckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXMUMHUYECKUN Ppsifi HANPSDKEHUM METaJUIOB.
XUMHYECKUE CBOMCTBA BXXKHEHIIMX METAJUIOB (HATpUM, KaJIMM, KalbIMil, MarHuii, aJllOMUHUMH,
IIMHK, XpOM, JKeJe30, MeIb) W HuX coeauHeHwi. OOmue crmocoObl MONYYSHUS METaJlIoB.
[TpumeHeHre MeTaJIoOB B OBITY M TEXHUKE

Hemeramnbl. [lonoxxenne HemeramnoB B Ilepuoandeckoin cucteMe XuMudeckux 3yemMeHToB J[.U.
MeHnzeneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. DU3NYECKUE CBOMCTBA HEMETAIOB. AJIJIOTPOIIHS
HEMETaJUIOB (Ha MpHUMEpe KUcaopoaa, cepbl, dochopa u yriaepoaa). XUMUYECKHE CBOMCTBA U
NpUMEHEHHE BaKHEHIINX HEMETaJUIOB (IaJIOreHOB, Cepbl, a30Ta, (ocdopa, yriaepoaa u KpeMHUs)
U UX COEAMHEHHUH (OKCHAOB, KHCIOPOJCOAEPKAUIMX KHUCIOT, BOJOPOJIHBIX COEIUHEHUN).
[IprmeHeHne BaXHENIINX HEMETAJUIOB U UX COEIMHEHU

XHWMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEUIECTB (OKCHIOB, THAPOKCHIIOB,
KHUCIIOT, cojied u Jp.). ['eHeTmyeckas CBSI3b HEOPraHMYECKUX BEILECTB, MPUHAJICKAINIUX K
pa3IMYHBIM KjaccaM. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB IMPOCTHIX BEIIECTB, BOAOPOIHBIX
COEIMHEHUH, BBICIIUX OKCUOB M THJIPOKCUIOB

IIpakTnyeckue 3aHATHS

[IpakTuueckas padora Ne6. « DU3NKO-XUMUYECKHE CBOHCTBA HEOPTAaHUUECKUX BELIECTBY.
CocraBieHue ypaBHEHUMH XHMHUYECKMX PEaKIUMAd C Y4acTUEM TMPOCThIX U  CIHOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHJIOB METaUIOB, HEMETaUIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPTraHMYECKUX KHUCJIOT, OCHOBAHUW M aM(OTEPHBIX T'HAPOKCHIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuétbl macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce MU
00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB, pacuéThl Macchl (00bEMA, KOIMYECTBA
BEIIECTBa) MPOJIYKTOB pEaKlUu, €CId OJHO M3 BEIIEeCTB MMEEeT MpuMecu. PerieHne mpakTHKO-
OpPUEHTHPOBAHHBIX 3a/laHMIl Ha CBOICTBA, COCTaB, MOJy4YeHHE M O€30MacHOE MCIOJIb30BaHHE
BaXHEHIIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPO(PECCHOHANTBHOMN JEITEeIbHOCTH YEJIOBEeKa

OK 01

OK 02

OK 04
IIK 1.2,1.3
1O 30,33,35

Tema 2.2.
WNnenrudukarus

Copep:xxanue y4eOHOro MmaTepuaja

JlabopaTopHble 3aHATHS

OK 01
OK 02




HCOPTraHNYCCKUX
BCIICCTB

JlaGopaTtopHnas pabota N2 «nenTrudukanys HEOPraHMIECKUX BEIIECTB.

Pemenue SKCHCPUMCHTAIIBHBIX 3a4a4 MO0 XHUMHUUYCCKUM CBOIICTBAaM METAJJIOB U HEMCTAJIOB, IIO
pacro3HaBaHWIO W TIONYYCHUIO COEJAMHEHHH METAJUIOB M HEMETAIOB (B3aUMOJCHCTBUE
TUIPOKCUIA ATIOMHUHHS C pacTBOpaMU KHUCIOT M IIeNo4el,). UneHTudukaims HeopraHndecKux
BEIICCTB C KCIOJIb30BAaHUEM HX (U3UKO-XHMHUYECKHX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX
peaknuii. KauecTBeHHble peaknuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha KaTHOHBI
METaJUIOB M KATHOH aMMOHUS

OK 04
1o 2,10,19, 23

KonTposabnasi pabGora
2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (110 pasaeny 2)

Pasnen 3. Teopernueck

He OCHOBBI opra}mqemcoﬁ XHUMHUH

Tema 3.1.

Copep:xxaHue y4eOHOro MmaTepuaJja

Knaccudukanus,
CTPOCHHE u
HOMEHKJIaTypa
OpPraHHYECKUX BEIIECTB

[IpenMeT opraHMYeCKON XMMHHU: €€ BOZHUKHOBEHHE, PA3BUTHE M 3HAYCHHE B IOIYYCHHH HOBBIX
BEUIECTB M MaTepuaioB. Teopus CTpOeHUs opraHumdeckux coeauHeHuid A.M. bytieposa, eé
OCHOBHBIE N0JI0kEeHUsL. CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BELIECTB. ['OMOIOrHUs, H30MEPHSL.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCAUHEHUSX: KPATHBIC CBS3H, G- U T-CBS3H.

IIpencraBiaenne o KinaccupuKauy OpraHUMYecKuX BelecTB. HomeHknaTypa opraHMYecKHX
COCMHEHUH (CUCTeMaTH4ecKas) M TPUBUAJIbHBIC HA3BaHUS BKHEHIIINX MPEICTABUTECH KIIacCoB
OpPraHMYECKUX BEILECTB

IIpakTHYecKkHe 3aHATHA

[TpakTuueckas padorta No7. «HoMeHKIaTypa OpraHu4eCKUX BEIIECTBY.

OsznakomiieHne ¢ oOpa3llaMM OpraHMYeCKMX BEIIECTB M MaTepHajaMM Ha HUX OCHOBE,
MOJIETTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIIOCHHE U ONMUCAHKE IEMOHCTPAI[MOHHBIX
OTIBITOB I10 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NPH HArpeBaHuU (IUIaBJIeHUE, OOyIIIMBaHUE U
ropenue). CocTapieHUE MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJ OPraHUYECKUX BEIIECTB
OTIENbHBIX KJIACCOB, HCIOJB3YySl WX Ha3BaHUA [0 CHUCTEMATUYECKOM M TpUBHAIBHOU
HOMEHKJIaType (9TWJICH, alleTWJieH, DIHIEepHUH, (eHos, (opMaabIerua, YKCyCHas KHCIIOTa,
ruiuH). PacdeTsl mpocTeiimeil popMylibl OpraHHYecKOM MOJIEKYIbI, UCXOS U3 3JIEMEHTHOTO
cocrana (B %)

OK 01
L0 6,12,21,28

Paznen 4. YraeBoaopoabt

10

Tema 4.1.

Conep:xxanue y4e0OHOro MmaTepuaJja

YrieBonopoasl U HX
HIPUPOJHBIE UCTOUHUKHU

[TpenenbHbIE YrIeBOIOPOABI (AJIKaHBI): COCTaB U CTPOEHUE, TOMOJIOTHYECKU psii. MeTaH u 3TaH:
COCTaB, CTpOCHHE, (PU3UYECKHE W XUMHUYECKHE CBOWCTBA (peakuuH 3aMEIICHUS U TOPCHHS),

IMMOJIYYCHHUEC U ITPUMCHCHUC.

OK 01

OK 02

OK 04
IIK 1.2,1.3




HenpenenbHbie yriaeBogopoab! (aIKEHBI, aTKaIUCHBI, JIKUHBI).

AHKGHBII COCTaB U CTpOGHI/Ie, I‘OMOHOI‘I/I‘IGCKHﬁ pHZ[. 3TI/IJIGH nu HpOHI/IJIeHI COCTaB, CTpOGHI/Ie,
bu3nYecKne U XUMHYECKUE CBOMCTBA (pEaKIMu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIIHH,
OKHCJICHHUA U HOJ'II/IMepI/I3aI_[I/II/I) HonyquHe n HpI/IMeHeHI/Ie.

Ankanuensl: OyramueH-1,3 m meTwiOyranauen-1,3, XMMHUYECKOE CTPOCHHUE, CBOMCTBA (peakKiius
MOJIMMEPH3AINH ), TPUMEHEHUE (NI CHHTE3a MMPUPOJTHOTO U CHHTETUYECKOTO KaydyKa U PE3UHBI).
AJKMHBI: COCTaB W OCOOCHHOCTH CTPOCHHs, TOMOJIOTUYECKHH psa. AIETUIIEH: COCTaB,
XUMHUYECKOE CTpOCHHE, (U3MUECKHe U XUMHUYECKHE CBOHCTBA (pEakiMud TUIPUPOBAHHS,
TaJOTEHUPOBAHUS, TUApPATAlMM  TOPEHHUs), TMOJydyeHHe ¢  TNPUMEHEHHEe  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIs1 CBAPKHU M PE3KH METAJLJIOB)

ApomaTHU4ecKre yriieBOJIOpOabl (apeHbl). beH3onm M Tomyos: cocTaB, CTpoeHHe, (PU3NUecKue U
XUMHUYECKHE CBOWMCTBA (peaKIMH TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOMyYeHUE U TPUMEHEHHUE.
TokcuuHOCTH apeHOB (BIMsSHME OEH30Jla Ha OpPraHuM3M YeloBeka). ['eHeTuueckas CBSI3b MEXAY
YIIEBOIOPOAAMHU, TPHHAICIKAIIMMHE K PA3ITUIHBIM KIacCaM.

[IpupoaHbIe HCTOYHHUKHU YTIIEBOIOPO0B. [IpuponHblit ra3 u nmonyTtHbie HedTsaHbIE ra3el. HegTh u
e¢ mnpoucxoxnaeHue. CrocoObl mnepepabOTKHM He(TH: TEperoHkKa, KpPEeKUHT (TepMHUYECKU,
KaTaIUTUYeCKuii), rmmpoym3. IIpoaykTel mepepaboTku  HepTH, WX TNPUMEHEHHE B
MPOMBINIICHHOCTH

u B ObITy. KaMeHHBII yrosib v IPOAYKTHI €ro nepepaboTKu

1O 30,33,35

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOMCTBA
YIJIEBOAOPOIOB

ConepxxaHue y4eOHOro Marepuasa

JlabopaTtopHble 3aHATHSA

JlaboparopHas pabota Ne3 «CBoiicTBa yriieBOAOPOIOBY.

TpuBnanbHass U MeXIyHApOIHAss HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI TOTYYCHHUS
yraeBonopoaoB. IlomyueHue 3TuiieHa W HU3ydeHHE €ro CBONCTB. MopenupoBaHHE MOIICKYT H
XUMHYECKHX TPEBPAILCHUI YIIIEBOJOPOJIOB (HA MpUMeEpe 3TaHa, STHIICHA, alleTUICHA U JIp.) |
raJIOTeHOMPOU3BOIHBIX

OK 02
OK 04
1o 2,10,19, 23

Paznen S. Kucinoponoconepsxkanue oprannyeckie coeJuHEHUsl

14

Tema 5.1.
Cruptel. ®enon

ConepxxaHue y4eOHOro Marepuasa

[IpenenpHBIC OTHOATOMHBIC CUPTHI (METAHOJN M ITAHOI): CTPOCHUE, PUBNUCCKUE U XUMUIECKHE
CBOICTBa (peaklUH C aKTUBHBIMH MeETaJlJlaMH, TaJloT€HOBOJIOPOAAMU, TOPEHUE), MPUMEHEHHE.
Bonpopoansie cBsi3M MeEXAYy MOJIEKYyJIaMU CHOUPTOB. PU3HOJIOITMYECKOE AEHCTBUE METAHOIA U
3TaHOJIa HA OPTaHNU3M YeJIOBEKa.

MHOT0aTOMHBIE CIUPTHI (ITUICHTIUKONb W TIUIEPHUH): CTPOCHUE, (PU3UYECKHE U XUMHUYECKHE
cBOMicTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMH METalJlaMH, KayeCTBEHHass peakius Ha

OK 01
OK 07
L0 6,12,21,28




MHOT0aTOMHBIE CTUPTHI). DPU3NOIIOTHYECKOE ACWCTBUE HAa OpraHu3M uesjoBeka. lIpuMeHeHue
[JIMLIEPUHA U STHIICHIJIUKOJIS.

®enon. CTpoeHne MOJIEKYJbI, (PU3MUYECKHE M XHUMHYECKHe CBoicTBa (eHosa. TOKCHYHOCTH
¢denona, ero hrU3MOIOrNUECKOE NeCTBUE HA OPraHu3M denoBeka. [Ipumenenune genona

Tema 5.2.
ANBIETUIb.

KapOoHOBBIE KHUCTOTHI.

Crnoxuble 3¢upbl

Copep:xxanue y4eOHOro MmaTepuaJja

Anpaeruaipl M KETOHBI ((opManbAeruja, areTaabIerul], aleTOH): CTPOCHHE, (U3UYECKUE H
XUMHYECKHE CBOMCTBA (peakUMH OKHUCICHHS M BOCCTAHOBJICHHUS, KAaueCTBEHHBIE pPEaKIUu),
NOJIy4YEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAass M YKCYCHasl KHCIOTBI):
cTpoeHHe, (u3MYeckne W XHUMHYECKHME CBOWCTBa (OOIIME CBOMCTBA KHUCIOT, peaKlus
stepudukanmu), mnoaydyeHue U mnpuMeHeHue. CTeapuHOBass M OJEMHOBas KHCIOTHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee IEHCTBUE.

CrnoxHble 3QHUpBl KaKk NPOU3BOJHBIC KapOOHOBBIX KUCIOT. ['MIponn3 cloKHBIX 3¢upoB. Kupsbl.
I'maponus sxupoB. [IpuMenenune xupoB. bruosorudeckas pojb KUPOB

OK 01

OK 02

OK 04
1O 30,33,35

Tema 5.3.
VrieBoanl

ConepxxaHue y4eOHOro Marepuasa

YrneBonapl: coctaB, KiaccHUUKaIUs yrieBoAoB (MOHO-, OU- W Mojucaxapunbl). ['nmokoza —
MPOCTEHIINY MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYNbI, (PU3UYECKHE U XUMHUYECKUE
CBOMCTBa TJIOKO3bI (B3aumojeiictBue ¢ rtuppokcumom meau (II), okwcieHne amMMuadHBIM
pactBopoM okcupa cepebpa (I), BoccraHoBIIeHUE, OPOXKEHHUE TIIFOKO3bI), HAXOXKICHHUE B TIPUPO/IE,
MIPUMEHEHUE TIIOKO3bl, OHOJIOTHMYECKass poOJib B JKU3HENAEATEIHLHOCTH OpraHM3Ma YeJOBEKa.
®dorocunre3. DpyKTo3a Kak U30Mep IIIFOKO3bI.

Caxapo3a — TpeACTaBUTENb AWCAXapUIOB, THIAPOJN3 Caxapo3bl, HAXOXKICHUE B TMPUPOJE H
MIpUMEHEHUE.

[Tonmucaxapuapl: Kpaxmand W IEIUII0N03a Kak NPUpOAHbIe ToauMepbl. CTpoeHHE Kpaxmajia H
[EJUTIONO03bI, (PU3MUECKUE U XUMUYECKHE CBOMCTBA Kpaxmala (TUAPOIIN3, KaueCTBEHHAS PEaKIIHsI C
HOJIOM)

OK 01

OK 02

OK 04
IO 2,10,19, 23

Tema 5.4.
DU3UKO-XUMHUYECKUE
CBOMCTBA

KHCIIOPOJIOCOICPIKAIIIX

OpraHUYECKUX
COETUHEHUN

ConepxaHue y4eOHOro Marepuasa

IIpakTnyeckue 3aHATHS

[Ipaktuueckass pabora Ne8. «HomeHkmarypa  KHCIOPOIOCOIASPKAMIUX  OPTAaHMYECKHUX
COEIMHEHUIN».

TpuBuanpHas U MEXIyHapoJHas HOMEHKJIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI MOJyYEHUs
CIUpPTOB ¥ (HEHOJIOB, KAPOOHOBBIX KUCIOT U YPUPOB, aNbACTHAOB U KeTOHOB. COCTaBIIEHHE CXEM
peakuuid (B TOM uMCIE MO NOPEJIOKEHHBIM IENOYKaM MpeBpalleHH), XapaKTepU3yIOIUX

OK 01

OK 02

OK 04
Uo 6,12,21,28




XUMHUYECKHE CBOMCTBA KUCIOPOJA0COACPIKAIITUX OPTAaHUUECKUX COSTUHEHUH

[IpakTtuueckass padota Ne9. «Xumuueckne W (HU3UYECKHE CBOMCTBA KHCIOPOIOCOACPIKAIIIX
OpPTaHHYECKUX COCTUHCHHUS.

[IpoBenenune, HaOMIOACHHE U ONHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB,
Ka4eCTBECHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKMCiIeHHe 3TaHosa okcuaom wmemu (1)),
MHOTOATOMHBIX CIIUPTOB (B3ammojielicTBre riuiepuHa ¢ ruapokcugom menu (I1)), anpmeruaos
(oKuCIeHMe aMMuauHbBIM pacTBopoM okcunma cepebpa(l) u  ruapokcumom wmemm  (I1),
B3aMMOJICHCTBUE KpaxmaJa ¢ HOJ0M), H3YUCHHE CBOMCTB PaCTBOPA YKCYCHOUM KHUCIOTHI

Pa3nes 6. A3oTcoaepskaiiue OpraHu4ecKue coeJHHEeHHs 4
Tema 6.1. Copep:xxaHue y4e0HOro MmarepuaJja 4 OK 01
AMUHEIL. AMUHBI: METUJIAMHH — TMPOCTEUIINI MPEACTaBUTEIh AMUHOB. COCTaB, XUMHUYECKOE CTPOCHUE, OK 02
AMMWHOKHUCIIOTBHI. bu3nYecKre U XUMHUYECKUE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE. OK 04
benku AMUHOKHUCIOTH Kak aM(pOTepHbIE OpraHWyYecKue coeAuHeHus. DH3MYecKrne U XUMHUYECKHEe 1O 30,33,35

CBOMCTBa aMUHOKHUCIOT (Ha mpuMepe ThulKHA). buosormueckoe 3HAUYEHHE aAMHUHOKHCIIOT. 2

Ilentuaer.

benku kak mpuponHsie nonumMepsl. llepBuuHas, BTOpUYHAsE U TPETHYHAS CTPYKTypa OEIKOB.

XVMUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYpallNs, KAYECTBCHHBIC PEaKIINK Ha OCITKH

IIpakTnyeckue 3aHATHS

[TpakTrueckas padota Nel(. «CBoiicTBa a30TOCOEPIKAMNUX OPTAHUIECKUX COCTUHECHHIN.

Ouznyeckue 1 XUMUYECKHE CBOWCTBA aMUHOB (PEaKIMU C KUCIOTaMHU ¥ TOPEHUs1) 1 aMUHOKHUCIIOT 2

(ma mpumepe rnunmHa). HabmioneHue u ommcaHue JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIUs

OCJIKOB TP HArpeBaHUH, IIBETHHIC PEAKITNU OCITKOB
Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEIUHEHUSA 2
Tema 7.1. Coaep:xkanue yueOHOro MaTepuajia 2 OK 01
[TnacTmacchl. IIpakTHyecKue 3aHATHS 2 OK 02




Kayuyku. Bonokna [Ipaktuueckass pabora Nell. «CuHTte3, aHanu3 H KIaCCHU(UKAIUSA BBICOKOMOJICKYJISIPHBIX OK 04

COCIMHCHUI IIK 1.2,1.3

OCHOBHBIE TOHSTUA XUMHUH BBICOKOMOJICKYJISIDHBIX COCAWHEHHI: MOHOMEpP, MOJUMEP, o 2,10,19, 23

CTPYKTYpHOE 3BEHO, CTEICHb MOJUMEPHU3AINK, CPEAHssI MoJleKynspHas wmacca. OCHOBHBIC

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — OJMMEpU3aIIHs U MOJMKOHCHCAIIHS.

OsznakomieHne ¢ oOpa3llaMd TPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB:

I1acTMacchl (MOJIMATUIICH, MOJUIPONUICH, MOJUBUHIIXJIOPUI, MOJIUCTUPON); HATypalbHbIM U

CHUHTETHYECKHE Kaydyku (OyTaIuMeHOBBIM, XJIOPONPEHOBBI W H30NPEHOBBII); BOJOKHA

(HaTypayibHBIC (XJIOTIOK, IIEPCTh, IIEITK), HCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),

CUHTETHYECKHE (KarpoH U JIABCaH)
KourposbHasa pabGora N
3 CTpyKTypa 1 CBOMCTBa OPraHMYEeCKUX BellecTB (1o pasjaenam 3-7) 2
IpodeccHOHATLHO OPHEHTHPOBAHHOE COAEP:KAHME (COAEP:KAHME PUKIATHOTO MOTYIst)" 8
Pasnen 8. Xumusi B ObITY U NPOM3BOJACTBEHHOI 1€ATEJIbHOCTH Y€JI0BEKA 8 OK 01
Tema 8.1. Copep:xxanue y4eOHOro Mmarepuaja 8 OK 02
XuMuuecKue [paBuiaa 3KOJOTMYECKH IEIecO00pa3HOro MOBEICHUS B OBITY M TPYAOBOI IEATEIBHOCTH B OK 04
TEXHOJIOTUI HEIsSX COXPAaHEHHs CBOErO0 3I0POBbS M OKPY)KAIOIIeH IPUPOJHON CpPEIbl, OMACHOCTh OK 07
B [TIOBCEIHEBHON BO3JICUCTBUSI HA OKMBBIC OPraHU3Mbl OPraHUYECKHUX BEIICCTB  OTICIBHBIX  KJIaCcCOB IIK 1.2,1.3
U 1poecCUOHANBHON| (YIiIeBOIOPOIBI, CIHUPTHI, (PEHOJBI, XJOPOPTaHHYECKHUE IPOU3BOIHBIC, ANBACTHABI H Jp.), 10 6,12,21,28
JEATEIbHOCTH YEJIOBEKA | TTOKa3aTesb MPeeNIbHO TOMYCTUMOM KOHIIEHTPAILIMU U €T0 UCII0JIb30BAHHE.

Ponp xumum B oOecrieueHWH SKOJOTUYECKOW, DHEPreTUYECKOW W THINEBOH OE€30MacHOCTH, 4

pa3BUTHH  MEAWIIMHBI, CO3JaHUU HOBBIX MaTepuasoB (B 3aBUCUMOCTH OT BHJA
npodecCuoHaNbHOM NeATeNbHOCTH ), HOBBIX MCTOYHUKOB 3HEPTUHU (aJbTEpPHATUBHbBIE HCTOUYHUKU
sHepruu). lloHATHE O Hay4yHBIX METOJAaX TIIO3HAHUS BEIIECTB M XHMUYECKUX pEaKLUil.
[TpencraBinenuss o0 oOIUX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOIO IMOJYYEHUS Ba)KHEUIIHX
BEIIECTB (Ha IpUMepax IPOU3BOJCTBA AMMHAKA, CEPHON KHCIIOTHI, METAHOJIA).

*B pamkax uaco I[TOC MoryT GbITh HPOBEICHBI HHTEIPHPOBAHHBIC 3aHSATHS C Y4ETOM COCPKATEIBHBIX MEKIPEIMETHBIX CBS3CH IO ABYM M Gonee 06IieoOpa3oBaTeIbHBIM

JUCIUTITTHHAM !

duzuka: MaTepus, YHEPTHSA, Macca, aToOM, IEKTPOH, POTOH, HEUTPOH, HOH, U30TOII, PaIOaKTHBHOCTb, MOJIEKYJIa, SHEPIeTHYECKHH YPOBEHb, BEIIECTBO, Te0, 00BbEM, arperaTHoe
COCTOSTHHE BELIEeCTBa, (U3NYECKUE BEINUNHBI U €TUHUIBI UX U3MEPEHUS, CKOPOCTb.
Buonorus: knetka, opranusm, 6uocgepa, 3KocucTeMa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, MAKPO- U MUKPO3JIEMEHTHI, BATAMUHBI, OHMOJIOTMYECKN aKTUBHBIC BEIIECTBA
(Oenku, yriieBoAabl, KUPBL, (PEPMEHTHI).

I'eorpadus: MuHEpaIbl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOTIAEMbIE, TOILUTHBO, PECYPCHI.




XuMHA U 370pOBbE UEIOBEKa: IpaBuiia OE30MacHOrO HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, OBITOBOW XMMHH B IOBCETHEBHON KH3HU

IIpakTnyeckue 3aHATHS

[Ipaktuueckass pabora Nel2. «IIpuMeHeHME XMMHYECKUX BEIIECTB W TEXHOJOTUH C Y4EeTOM
Oynymuiei mpodecCuoHaTbHOM IS TEIIBHOCTIY.

Pemenne keiic-3amau 1Mo TeMaM: IHIIEBBIE MPOAYKTBHI, OCHOBBI DPAlMOHAIBHOTO TMHMTAHUS,
BaXHEHIINE CTPOUTENbHbIE M  KOHCTPYKIIMOHHBIE MaTepuajbl, CEJIIbCKOXO3SHCTBEHHOE
IPOM3BOJICTBO, KPAacKH, CTEKJIO, KEpaMHKa, MaTepuaibl A SJIEKTPOHHKH, HaHOMaTEepHAJIbI,
TEKCTUJIbHBIE BOJIOKHA, HCTOYHHKU DHEPIUM, OpPraHMYECKHe U MHUHepaibHble yaoOpeHus,
JIeKapCTBEHHbIE M KOCMETHYECKUE MpenapaThl, ObITOBAs XUMHsI, MaTEpUANIbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

3ammra: [lpencraBieHue pe3ynbTaTOB peIICHUS Kelc-3a71ad4 B (opMe MUHH-JOKIIAAA
(omyckaeTcs UCIOoIb30BaHue rpadUIECKUX U MPE3EHTAIMOHHBIX MaTEPUAIOB)

IIpomMeskyTouHasi aTTecTalUsl MO AUcHMIIMHE (1uddepeHInpOBaHHBIH 3a4eT)

Bcero
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3. yYCIa0oBUsL PEAJIM3ALINN IHPOI'PAMMUbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. TpeGoBaHMs K MHHMMAJBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecrneyeHnIo

JUig peam3anuy MporpaMMbl TUCHUIUIMHBIL TOJKHBI OBITH MPELYCMOTPEHBI
CJIeTyIOIINe CTelMabHbIe TOMEIICHHS: yUeOHbI KaOMHET XUMUU U/UIN yueOHOU
XUMHUYECKOH J1aOOpaTOpHH.

O0opynoBaHKWE VYEOHOTO KaOMHETA « XUMUSY:

CTOJ yuuTens-1 mr.;

CTOJIbI yueHn4eckue-13 mr.;
CTyJIbsi- 26 1IT.
JEMOHCTPALMOHHBIN CTOJ

VVVY

TexHHUYECKHE CPeACTBA 00YUEeHHUSI:
VMHTEpPAKTUBHAA AOCKa- 1 1mT.;
npoekTop-1 mrT.;
HETOYK C JIUIIEH3UOHHBIM ITPOTPaMMHBIM 00ECIIEUCHUEM U CUCTEMOM 3aIUThI
OT BpPeOHOCHOU uH(popMaIuu -1 mr.
Harasanasie mocoous:
JlaGoparopHas nocya;
Becwl 1 u3MeputenbHbie MPUOOPHI;
Harnsanasie mocoous;
Buptyanbnbsie 1abopatopHbie padbOTHI.;
Crenn: 3aHMMaTeNbHASA XUMUS;
Paznarounslii maTepuai,
CrnoBapu, CripaBOYHUKH, SHIUKIONEANS (110 XUMUYECKUM HayKam);
KommiekT nopTpeToB BETUKUX XUMUKOB;
[lepnoanueckas cucreMa xuMu4eckux simemenToB .M. Menneneena.

Y VYV

VVVYVYVYVVVY

3.2. UudopMmannonHoe odecnevyeHne peajin3auu MporpamMmmbl

JUis  pealn3anud  MpPOrpaMMbl  JAUCHUIUIMHBL  OMOIMOTEUYHBIH  (HOHI
00pa30BaTeNIbHON OpraHMU3alMM JIOJDKEH UMETh IE€YaTHbIE W/WIN 3JIEKTPOHHBIE
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHMH ydeOHble mnocoOus (mpu
HAJIMYUM), JONYIIEHHbIE K HMCIOJb30BAHUIO MPHU peanus3aluu o0pa3zoBaTeNIbHBIX
porpamMMm cpeaHero npodeccuoHaIbHOrO OOpa30BaHUs, pealn3yeMbIX Ha 0aze

OCHOBHOTO 00111er0 00pa30oBaHUsl.



OcHoBHbBIE eYaTHbIE H/UJIH IJICKTPOHHbLIC U3 1aHU.

1. JlurBunosa T.H. OOmias u Heopranudeckas Xxumus: yueOHoe nocodue ans CIIO
/ T.H.JIurBunosa, M.I".JIutBuHoBa; mox odmieit peaakiueiit T.H. JInTBuHOBOK. —
3-e m3n., crep. — Cankr-IletepOypr : Jlans, 2026. — 212 c.: ISBN 978-5-507-
51220-1. — Tekct: snekTponHbIi // JlaHb: 3IIEKTPOHHO-OMOJIIMOTEYHAS CHUCTEMA.
— URL: https://reader.lanbook.com/book/507861#2 — Pexum pocryma: st
aBTOpu3.1oJab3oBareneil. Pekomengosano ®YMO 35.00.00.

2. Capkucsa 3.M. Opranuyeckas xumus: ydeOHoe mocobue mnst CIIO /
3.M.Capkucsn, A.B. ne Bekku, U.B.lllkytuna — 3-e usn., crep. — CaHKT-
[TerepOypr : Jlans, 2026. —188 c.: ISBN 978-5-507-56545-0. — Texcr:
anekTpoHHbId /[ JlaHb: 3nekTpoHHO-OMOaMOTe4yHas cuctema. — URL:
https://reader.lanbook.com/book/517164#2 — Pexxum  moctyma: s

aBTOpu3.1ojab3oBareneil. Pekomengosano ®YMO 35.00.00.

3. Xumusi: cOOpHUK 3a/ad JUisi MPAKTUYCCKUX 3aHSITHU I OO0Yy4YaromuXxcs IO

nporpammam CITO / Jlouckoit AV, coct. E.A.lllkypakoBa. — IlepcnaHOBCKHIA:
Houckoii 'AY, 2025. — 41 ¢c. — Tekcr: anexrponnsiii // Jlanb: 371eKTpOHHO-
oubnmoreunas cucrema. — URL: https://reader.lanbook.com/book/515983#2 —

Pexxum noctyna: 1is aBTopus.noas3osareneil. Pekomengosano ®YMO 35.00.00.



4. KOHTPOJIb WU OHEHKA PE3YJbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

KonTtpons u omeHka pe3yJbTaTOB OCBOCHUS 0011e00pa30BaTEebHOM
JTVCIUTUTHHBI PACKPBIBAIOTCS Yepe3 AUCIUILUIMHAPHBIC PE3yIbTAaThl, HAIIPABICHHBIE
Ha (hopmHpoBaHUe OOIINX U MPO(HECCHOHATBHBIX KOMIIETEHIIUH 110 pa3/ienaM
¥ TeMaM COZEepIKaHMsI yueOHOTO MaTepuaia.

Ob0masi/mpogeccuoHanbHas Pasnen/Tema Tun OHeHO‘IHbUIX
KOMIIeTEeHIUSA MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a1a4d npodeccuoHanbHol nestensHoctd | Tema 2.1, 2.2
MIPUMEHUTEIBHO K pa3IuYHbIM KOHTeKcTaMm | Tema 3.1

Tectuposanne
Tema 4.1 v pv
CTHBIH OIIpocC
Tema 5.1-5.4 poc
Pemienune pacu€THbIX 33124
Tema 6.1 Ha6
a0JrroieHHe 3a X0JI0M
Tema 7.1 A a
BBIMTOJIHEHUS IPAKTUKO-
Tema 8.1 P .
OPHEHTHUPOBAHHBIX 3aJaHUHI
OK 02. Mcnonb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, P P a
[IpencraBnenue
CpelcTBa MOUCKa, aHAIu3a 1 1.6,1.7
pe3yIbTaToB
UHTEpHpeTanuyu HHPOpMaluu, u Tema 2.1,2.2
MPaKTUYECKUX U
WH(pOpPMaAIMOHHBIC TEXHOJIOTHH IS Tema 4.1, 4.2
. 71a00paTOpHBIX paboT
BBITIOJIHEHUS 3a/1a4 PO ECCUOHATTLHON Tema 5.2-5.4
[IpoBeneHne XMuMHUUECKOTO
NEITEILHOCTH Tema 6.1 SKCIIE crta
[IEPUMEHT
Tema 7.1 B op .
BIITOJTHEHU
Tema 8.1
KOHTPOJILHBIX
OK 04. Tema 1.7 P
5 i Tema 2.1, 2.2 pabor 1o
qé(beKTHBHo B3aHUMOJEHCTBOBATEL U T 4-1, 4-2 Pa3/IeNaM MCIHTUIHHbL
paboTaTh B KOJUIGKTUBE U KOMaH/Ie A, 4. OLCHKa CAMOCTOATEIbHO
Tema 5.2-5.4 .
BBIIOJIHEHHBIX 3aIaHUN
Tema 6.1 3ammmra pemneHus Keuc
Tema 7.1 P y
3aad (¢ yuetom Oynymieit
Tema 8.1 npodeCcCHOHATbHON
OK 07. ConeiicTBOBaTh COXpPAHEHUIO Tema 1.7
N JeATEIbHOCTH)
OKpYKarolleu Cpebl, Tema 5.1 .
Brimonuenue 3aganuii
pecypcocOepekeHuo, TpuMeHATh 3HaHus | Tema 8.1 <
MIPOMEKYTOUHOM
00 M3MEHEHUU KIIMMaTa, TPUHIIUITHI
aTTecTaluu

OEpEKITUBOTO MPOU3BOICTBA, I3 (HEKTUBHO
JICHCTBOBATh B UYPE3BbIYANHBIX CUTYALHIX
IIK 1.2.1.3 Tema 6.1. 8.1
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