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1. OBHIASL XAPAKTEPUCTHUKA PABOYEH NPOI'PAMMBI YUEBHOI'O
IMPEIMETA «XUMMUSA»

1.1. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOI NpodecCHOHAIbHOM
o0pa3oBaTe/IbHOM MPOTrPaMMBbI

V4eOHBIN peaMeT «XUMHD» SIBIIICTCSI 00s13aTEIBHON JacTbIO
0011e00pazoBarebHOr0 IKMKJIa oOpaszoBatenbHOM mporpammbel CIIO - Ilporpammer
MOJATOTOBKHM CIEIUATIMUCTOB CPEeAHEro 3BeHa mo creruainbHocTu 19.02.11 TexHomorus
MPOJYKTOB UTAHUS U3 PACTUTEIBHOTO ChIPbS

Tematuka pasnena 4 BapbHupyeTcsi IO O00BEKTY Oyayiiei mnpodeccroHambHOM
NEATEIIBHOCTH CTYJICHTOB.

1.2.1lesin 1 nJIaHMPYyeMble Pe3yJIbTAThI OCBOEHHS Y4eOHOTI0 NpeaMeTa

1.2.1.1leau 1 3a1a4 y4eOHOT 0 MPeAMeTa

Hean: dbopMupoBaHue y CTYJEHTOB XUMUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAy4yHOM KapTUHBI MHpAa KAaK OCHOBBI TMPHUHATHUS PEHICHUNM B IKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO MOBEJAECHUS B IPUPOIHON CpeJe.

3amaun yueOHOro mpeamera:

1) cdopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJIICHUM B OKPYXKAIOILIEH Cpele, LEJOCTHOM HAyYHOU KapTHUHBI MHpA,
B3aMMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS TIPOBOJUTH paCYeThl IO XUMUYECKUM GopMmyramM U
YPaBHEHUSIM XHMHWYECKUX pEaKUUi, IUIAHUPOBATh W HMHTEPIPETHPOBATH PE3YIHTATHI
XUMHUUYECKUX IKCIIEPUMEHTOB,

4) cdhopMupoBaTh HaBBIKM TMPOBEJACHUS XHUMHUYECKUX HKCIEPUMEHTATbHBIX
UCCJIEIOBAHUM C COOMIOZICHUEM TpaBuil 0e30macHOro OOpalleHHsl C BEIIECTBaMU U
71a060paTOPHBIM 000PYI0BAHUEM;

5) pa3BUTh yMEHHSI aHAJIU3UPOBATH, OIICHUBATH, MPOBEPSATH HAa JIOCTOBEPHOCTH U
0000111aTh HHPOPMALIMIO XUMUUYECKOIO XapaKkTepa U3 Pa3INuHbIX HCTOYHUKOB;

6) chopMupoBaTh YMEHHUs MPOTHO3MPOBATH MOCIEACTBHS CBOCH NEATEIBHOCTH W
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOIIECCOB;

7) chopMupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTHKEHUW XUMHUYECKONW HAYKH U
TEXHOJIOTUM JIJIsl pa3BUTHUS COITMAIBHON 1 TIPOU3BOICTBEHHOM chep.

1.2.2 Ilnanupyemblie pe3y/bTaTbl OCBOCHHUSI pPado4Yeld MPOrpamMmbl Y4eOHOIO
npeamera B coorsercrBun ¢ ®I'OC COO

OcBoenune comepskaHusg ydeOHOro IpeaMera «XuUMHS» 00ecIedrBaeT
ITOCTHKEHME 00YYAIOIIMMICS CJIeAYIONINX JIUYHOCHHbIX PE3YIHTATOB:

JP 1 I'paiknanckoe BocnuTanue:

- IPUHATHUEC TPAAUIIVMOHHBIX HAIIMOHAJIBHBIX, O6HI€'—I€J'IOB€‘—I€CKI/IX T'YMaHHUCTHUYCCKUX
U JEMOKPATHYECKHUX LIEHHOCTEM;

- TOTOBHOCTb IPOTUBOCTOSITH HUJIECOJOTMU SKCTPEMM3Ma, HAIMOHAJIU3Ma,
KCGHO(l)OGI/II/I, JAUCKPUMHWHAIIUN 1o COIIMaJIbHBIM, PCIMTUO3HBIM, PaCoOBLBIM,
HalMOHAJIbHBIM IPH3HAKaM

JIP 2 IIarproTHyeckoe BOCIMTAHUE:
- ¢c(hopMUPOBAHHOCTH POCCHUHCKON TPAKIAHCKONW HIACHTHYHOCTH, MATPUOTU3MA,
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YBa)XXCHHsI K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Iiepen PonuHoi, roproctu 3a
CBOM Kpai, CcBOO PoauHy, CBOM A3BIK M KYyJbTYpYy, IpOLLIOE U HACTOSLIEE
MHOT'OHalMOHAIBHOro Hapoaa Poccuy;

- LEHHOCTHOE OTHOIIEHUE K TIOCYJAapCTBEHHBIM CHMBOJIAM, MCTOPUYECKOMY U
IIPUPOJHOMY HAclEAMI0, NMaMATHUKAM, TPaAuLMAM HapoaoB Poccuu, NTOCTHKEHUAM
Poccun B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujeiHas yoeXJeHHOCTb, TOTOBHOCTb K CIIY)KE€HHUIO U 3amuTte OredecTsna,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y.

JIP 3

TpynoBoe BocniuTanue:
- TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTEepPCTBA, TPYI0IIO0UE;
- TOTOBHOCTb K AKTUBHOW JICITEJIBHOCTM TEXHOJOTMYECKOM M  COLHAIBHOMN
HaIIPaBJIECHHOCTH, CIOCOOHOCTh WHUIMHPOBATH, IUIAHUPOBATH U CaMOCTOSTEIBHO
BBIIIOJIHATh TaKyIO JESTEIbHOCTD;
- HMHTEpEeC K pa3IuuHbIM cepamM npodecCHOHATBHOM e TeNbHOCTH,

JIP 4

JKOJI0THYECKOe BOCIIUTAHHUE:

- c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOM KYJIbTYpPbI, IOHMMAHHE BIHUSIHHUS COLUAIBHO-
H9KOHOMHMYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHON M COLUAIBHOU Cpe/bl, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJ0rMYECKUX IpooIeM;
- IUIAHHPOBAHUE U OCYILIECTBIICHHUE JACUCTBUI B OKPYKAIOLICH Cpele Ha OCHOBE 3HAHMS
LeJed yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HENIPUATHE NEHCTBUH, IPUHOCALINX BPE OKPYXKaIOLIEH cpene;

YMEHHME IPOTHO3UPOBAaTh  HEOJArONpUATHBIE  SKOJOTMYECKHE  IOCIE/CTBUS
IIPEAPUHUMAEMBIX JEHCTBUH, IPENOTBPALLATD UX;.
- paclIMpeHue  OmbITa  JESTEIbHOCTH  SKOJIOTMYECKOU
HaIIPaBJIEHHOCTH;

OBJIaJICHUE HaBbIKAaMU Y4eOHO-HMCCIIE0BaTEIbCKOM, MPOEKTHOM U CcoLuanbHON
JESITEIbHOCTH,

JIP 5

HeHHOCTb HAYYHOI'0O MO3HAHUS:
- C(l)OpMI/IpOBaHHOCTB MHPOBO33pPCHUA, COOTBCTCTBYHOLICT'O COBPEMCECHHOMY YPOBHIO
PasBUTHUA HAYKH U O6III€CTBGHHOI\/’I IMPAaKTUKH, OCHOBAHHOI'O Ha AUAJIOrC KYJIbTYP,
CHOCO6CTBYIOIHCFO OCO3HaHHIO CBOCTO MECTA B IMOJIMKYJIBTYPHOM MHPE;
- COBCPUICHCTBOBAHHUC SI3BIKOBOM M YHUTATEIIbCKOMU KYJIbTYPBl KaK CpCACTBa
B3aUMOJEUCTBHUS MCKAY JIOAbMU U TTO3HAHUWA MHUPA,
- OCO3HAaHUEC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH
MMPOCKTHYIO K UCCIICAOBATCIIbCKYIO JCATCIbHOCTE MHANBUAYAJIbHO U B IPYIIIIC,

OcBocHHe COJACPpKaHUA yqe6H0ro npeamMcTa «Xumus» o0ecrieyuBaeT JOCTHXXCHHC O6y‘-IaIOH_[I/IMI/IC$I

CIEYIOIIUX MemanpeomenHoix pe3yabTaToB:

OBJIaIleHl/le YHUBEPCAJIBbHBIMU y‘leﬁHbIMI/l MMOo3HaBaTC/JIbHbIMU HeﬁCTBHHMH:

MP 1

a) 6azoevle 102Uy ecKue 0elcmeus:

- CaMOCTOSTENILHO (OPMYJIUPOBATh W aKTyaJHU3WPOBAaTh IMPOOJIEMYy, paccMaTpuBaTh ee

BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JJI CPABHEHMSI, KIIAaCCUDUKALIUN U

00001IeHHS;

- OHpeI[eJIHTB e ACATCIBbHOCTHU, 3a4aBaThb HapaMeTpBI 158 KpI/ITepI/II/I HUX NJOCTUKCHUA,

- BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pACCMATPUBACMBIX SIBJICHHSIX

BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTHb, OLICHHUBATHh COOTBCTCTBHC pe?)y.]'IBTaTOB OeiIAaM,

OIICHUBATh PHCKH IMOCIICICTBUHN JACITCILHOCTH;

- pa3BI/IBaTB eraTI/IBHOe MBIIIJICHUC HpI/I peH_IeHI/II/I KN3HCHHBIX

npobiem




MP 2

0) bazoevie uccnedosamenvckue 0eucmeus:
- BJIQJICTh HAaBBIKAMHM y4eOHO-HCCIICIOBATECILCKON W MPOCKTHOW JIEATEIBHOCTH, HaBBIKAMHU
pa3perieHus mpoodieM;
- BBIABJISITh TIPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJU3WpPOBaTh 3aJiady, BBIJIBHTaTh
TUIIOTE3y €€ PEIICHMS, HAaXOIUTh APryMEHTHI I J0Ka3aTelIbCTBA CBOUX YTBEPKICHUU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS,
- AHAJIM3UPOBATH IMOJNYYCHHBIC B XOAC PCHICHUA 3aJadd pPE3yJIbTaTbl, KPUTHYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHHUEC B HOBBIX YCJIOBUAX
-yMeTh IEPEHOCUTh 3HAHMSA B  TIO3HABATCIBHYID M  NIPAKTHYECKYI0  00JacTH
KUBHCOACATCIIbHOCTH,
- YMETh MHTETPHPOBATh 3HAHHS M3 PAa3HBIX MMPEJAMETHBIX 00J1acTeH;
- BbIJIBUT'aTb HOBBIC UJICH, IPCAJIaraTb OpUTrnHAJIbHBIC MTOAXO0Abl U PCIICHUS
- CITOCOOHOCTD MX UCIOJIBb30BAHUS B TIO3HABATEILHOM M COLIMATILHOM MTPAKTUKE

MP 3

8) paboma c ungopmayueii:
- BJaJeTh HaBbIKAMHM IIOJy4yeHUS MHPOpPMAIMM U3 MCTOYHHMKOB pa3HbIX THIIOB,
CaMOCTOSITEJIbHO OCYLIECTBIATh TOMCK, aHajlu3, CUCTEMAaTH3alMI0 W HHTEpPIpPETalHIo
UH(OPMALIUHU PA3IMYHBIX BUIOB B (DOPM MpEICTaBICHUS;
- Cco3maBaTh TEKCTHl B Pa3IMYHBIX (opMarax ¢ YYEeTOM Ha3Ha4eHUs WHGOpMAIMU H
IIEJIEBOM ayTUTOPHUH, BEIOMpasi ONTUMAIBHYIO (pOpMY IIpECTaBICHHUS 1 BU3yaTH3aIHH;
- OLIEHUBATh JIOCTOBEPHOCTH, JISTHTUMHOCTh WH(OpPMAILINU, €€ COOTBETCTBHE NPABOBHIM H
MOpaIbHO-3TUYECKUM HOpMaM;

UCIOJb30BaTh CpeICTBA HH(GOPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHU3allMOHHBIX 337ad C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, pecypcocOepexeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BIAJeTh HaBBIKAMM pACHO3HABAHWUSA M 3alIUTHl  HMH(OpMAIMHM, CAMOCTOSTEIHHO

(GbopMyIUpOBaTh U AKTYaJIU3UPOBATH NIPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS AJI CPABHEHMSI, KJIACCU(PUKALIUU U

00001eHMS;

- OIpeneNsaTh LeNu AeITeIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUN UX JOCTUKECHHUS;

- BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B pACCMATPUBAEMBIX SIBJICHUSIX;
BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISM,
OLICHMBATh PHUCKU MOCIEICTBUMN AEATEIbHOCTH;

nH(OpMalMOHHONW 0€30MacCHOCTH JIMYHOCTH,

OB.TIa)IeHI/Ie YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMHU JeHCTBUAMM:

MP 4

a) oowenue:

- OCYIIECTBIJIITH KOMMYHHUKAIIMH BO BCeX chepax KH3HU;

- pacro3HaBaTh HEBEpOATbHBIE CPEJCTBAa OOIICHMs, MOHUMATh 3HAYCHUE COIHATBHBIX
3HAKOB, PACIO3HABATh MPEANOCHUTKY KOHPIUKTHBIX CUTYAIUi U CMSTYATh KOH(IUKTHL;

- BJIQJIETh Pa3IMYHBIMH CTIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS,

- aQpryMEHTHUPOBAHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(DJIMKTHBIC CUTYaIUH;

- pa3BEepHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MP 5

0) coemecmHuasn 0esmenbHOCMb:
- - HOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOU U
WHIUBUTYaJIbHOW PabOTHI,
- IPUHUMAaTh 1M COBMECTHOM JIEATEbHOCTH, OpPraHU30BBIBAaTh U KOOPJAWHUPOBATH
JICUCTBUA MO €€ JOCTHKEHHUIO: COCTAaBJATh IUIAH JCMCTBHUM, paclpenesiaiTh POJU C YYETOM
MHEHUH Y9aCTHUKOB 00CYXIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;
- KOOPJAWHUPOBATh U BBIMOJNHATE Pa0OTy B YCIOBUSX pPEATbHOTO, BHUPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;




OCYIICCTBIIATE IMO3UTUBHOC CTPATErMYCCKOC TIIOBECACHHWEC B Pa3JIMYHBIX CUTyalUsX,
MPOABJIATH TBOPYCCTBO U B006pa)KGHI/I€, OBITH HMHHUIIUAaTUBHBIM

OBy1ajieHHe YHMBEPCAJIbHBIMHU Pery/isiTUBHBIMHU 1€l CTBUSIMM:

MP 6

a) camoopzanu3ayu:

- CaMOCTOSITEIHHO OCYIIECTBIIATH MMO3HABATEIIBHYIO JIEATECIbHOCTD, BBISBISITH MPOOJIEMBI,
CTaBUTh W (POpMyIHpOBaTH COOCTBEHHBIC 3aJadud B O0Opa30BATEILHON JEATEILHOCTH U
JKU3HECHHBIX CUTYalUSIX;

- pacIupsATh paMKH Y9eOHOTO MPEJAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

MP 7

0) cCamMoKoHmpob:

- BIQJCTh HAaBBIKAMHU II03HABATEILHOW pEQIEKCMM KaK OCO3HAHUS COBEPIIAEMbIX
NEHCTBUIA U MBICITUTEIIBHBIX TPOIECCOB, MX PE3YILTATOB M OCHOBAHMIA,

- HCIIOJIB30BATh MPHEMbI peIIeKCHu I OIICHKU CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHUS,

MP 8

6) IMOUUOHAIbHBLIL UHMEIEKHL, RPEONONIAZAIOUUIL CHOPMUPOBAHHOCb:

- CaMOpPETyJUpOBaHMS,  BKIIOYAIOIMIETO  CAaMOKOHTPOJIb, YMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJACHHUE, CIOCOOHOCTh AaJalTHUPOBATHCSI K SMOIMOHAIBHBIM
HM3MCHEHUSM U MPOSIBJIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOUIEH CTpeMIIeHHWE K JAOCTHKCHUIO LIETH U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JACHCTBOBATD, UCXOJI U3 CBOMX BO3MOXKHOCTEH;

MP 9

2) npunamue ceda u Opy2ux iooeii:
- IPUHUMATh MOTUBBI M ApTYMEHTBI IPYTUX JIFOIeH PU aHAJIN3E PE3YNIbTaTOB AEATEeIbHOCTH;
- MPU3HABATh CBOE MIPaBO U MPABO APYTUX JIOCH Ha OIIHOKH;
pa3BUBATh CHOCOOHOCTH MOHUMATH MHP C IIO3ULIUHU IPYTOTO YEIIOBEKA;

OcBoeHnmue cojiepsxaHUA yU4COHOTO MpeaMeTa « XUMUS» 00eCIieYnBaeT

JOCTHUMKEHHE O6yanOIlII/IMI/ICH CJIEOYIOIITNX npedmemnblx pe3yJibTaToOB!:

IIP 1

- BIAJETh CUCTEMON XMMHMUYECKUX 3HAHUI, KOTOpask BKIIOYACT:

OCHOBOIIOJIATalOLIME MOHATUS (XUMHUYECKUI 2JIEMEHT, aTOM, JJIEKTPOHHAs 000JI04Ka aTOMa, S-
, p-, d-oJekTpoHHBIE ~ OpOHMTaTM ~ arOMOB,  HOH,  MOJIEKYJla,  BaJCHTHOCTb,
SJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKUCJICHUA, XUMHUYCCKas CBA3b, MOJIb, MOJIsIpHasd Macca,
MOJISIpHBIA 00BEM, YTIEPOJAHBIN cKeneT, (QyHKIHOHAIbHAS TpyMNa, paguKal, H30MepHs,
U30MEpBl, TOMOJIOTUYECKUN psifi, TOMOJIOTH, YIII€BOJOPObI, KUCIOPOA- U a30TCOACpIKAIIIE
COEJMHEHUs, OMOJIOTMYECKU aKTHUBHBIE BellecTBa (YIJIEBOABI, >KUPBI, OEIKH), MOHOMEp,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KpHCTaUIMYecKas
peleTka, THUIBI XUMHUYECKUX peakuuil (OKUCINUTEIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
SHIOTEPMUYECKUE, PEAKIIMM HOHHOTO OOMEHAa), pacTBOp, AJIEKTPOJUTHL, HEIIEKTPOJHUTHI,
IIEKTPOJINTUYECKAsT AUCCOLMALUS, OKHCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh XUMHYECKON
peaxkiuy, XMMHYECKOe PaBHOBECHE), TEOPUM U 3aKOHBI (T€OpUs XMUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. bByrnepoBa, Teopus 3IEKTPOJIUTUYECKOW IHCCOLMALINH,
nepuoanueckuii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHUS MaccChl), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMHH, (PAaKTOJIOTHUECKUE CBEJICHHS O CBOWCTBAX, COCTaBE, MOJIyUYECHUH
1 0e30IacHOM HCIOJAb30BAaHUN BaXKHEHUIIIHNX HCOPraHNYCCKUX W OPraHUYCCKHUX BCIICCTB B
OBITY M IPAKTHUYECKON JIeSTEIbHOCTH YEJIOBEKa,

IIP 2

YMETh BBISIBJISITh XapakTEpPHBbIC TMPU3HAKH W B3aMMOCBSI3b W3YYCHHBIX MOHSATHH, MPUMEHSITH
COOTBETCTBYIOIIME TMOHATHUS TMPU OMNUCAHUU CTPOCHHSI U CBOWCTB HEOPraHUYECKUX U
OpTraHWYECKUX BEIIECTB M MX MPEBPAIICHUI; U BBIABISATh B3aUMOCBSA3b XUMHUYECKUX 3HAHUMA C
MOHATHSIMH U TIPEACTABIECHUSMU JPYTHX TMPEAMETOB sl 0ojiee OCO3HAHHOTO MOHUMAaHUS U
OO0BSICHEHUS CYIIIHOCTH MaTepUalbHOTO €MHCTBA MUPA; UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE
3HaHUSA Ui OOBSCHEHUS W MPOTHO3MPOBAHUS SBJICHUN, HMMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUpoaY,;

I1P 3

- YMCTh HCIOJB30BaTh HAMMCHOBAHUA XHUMHYCCKHUX COGI[I/IHGHI/II\/'I MCKIAYHApPOAHOro COro3a
TeOpeTH‘IeCKOfI n HpHKJI&I[HOﬁ XUMHU W TPUBHUAJIBHBIC HAa3BaHUA BCHICCTB, OTHOCAIIUXCS K
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M3YYEHHBIM KJlacCaM OpraHMYeCKMX M HEOPraHWYEeCKUX COETUHEHHH; HCIOJb30BaTh
XUMHUYECKYI0O CHMBOJIMKY Ui  COCTaBleHUS (OpMyJI  HEOPraHWYEeCKHX  BEIIEeCTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTBIX, COKpPALICHHBIX W CKEJIETHBIX) (opMyll
OPraHWYECKUX BEILECTB; COCTABJIATh YPABHEHHS XUMHUYECKHUX PEAKIUNA U PACKpPbIBATh HX
CYLIHOCTh: OKHCIUTEIIbHO - BOCCTAaHOBUTEIIbHBIX pEAKIUi MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOIO OajlaHCa 3TUX peakIil; peakuuii MOHHOrOo OOMEHa IyTEM COCTAaBJICHUS HX
MOJIHBIX ¥ COKPAIICHHBIX HOHHBIX YPaBHEHU; peakuui THIPOJIN3a, peaxuit
KOMILIEKcooOpa3oBaHus (Ha IpuMepe  THIPOKCOKOMIUIEKCOB IIMHKAa M aJIOMUHUA);
MOJATBEPXKJIATh  XapaKTepHble XHMMHUYECKHE CBOMCTBAa BEUIECTB  COOTBETCTBYIOIIKUMU
HKCIIEPUMEHTAMHU U 3aITUCSMU YPABHEHUN XMMUYECKUX PEaKIUi;

ITP 4

- yMeTh Kiaccu(pUIMpPOBaTh HEOPraHMYECKHE U OPraHMYeCKHEe BEIIeCTBA U XMMHYECKHE
pEaKIuu, CaMOCTOSITEILHO BHIOMpPATh OCHOBAaHUS W KPUTEPHH JJIS  KIACCU(PUKAIUN
M3Y4aeMbIX XHMHYECKUX OOBEKTOB; XapaKTEepU30BaThb COCTAaB W Ba)KHEHIIHME CBOWCTBA
BEILECTB, MPUHAICKANIUX K OMPEJEICHHBIM KjaccaM M TpyIIaM COEIUHEHHM (IIpOCThie
BEIIECTBA, OKCUJIBI, TUAPOKCHUBI, COJIU; YIIIEBOJOPObI, IPOCThIe dUPBI, CHUPTHI, (HEHOIHI,
QIBJICTU/IBI, KCTOHBI, KAPOOHOBBIC KHCIOTHI, CIOKHBIC A(UPBI, KUPBI, YIJICBOJbI, aMUHBI,
AMUHOKHUCIIOTBI, O€NKM); OMpEeNeNaTh BHIbl XUMHUYECKUX CBs3ei (KOBaJeHTHAas, WOHHas,
METAJINYECKas, BOJIOPO/IHAS), THIIBI KPUCTAJUIMYECKUX peleToK BEILIECTB;
KJIACCU(UIIMPOBATh XMUMHUYECKHUE PEaKIMU; NPUMEHSATh 3HAHHS O COCTaBeé M CBOMCTBAX
BEIIECTB JUISl SKCIHEPUMEHTAIBHON IPOBEPKU THUIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEH
MIPOTEKAHUsl XUMHYECKUX PEAKIIMI U IPOrHO3UPOBAHKS BO3MOKHOCTEN UX OCYIECTBICHUS

P 5

- C(bOpMI/II)OBaTI) MMpeaACTaBJICHHA;, O MATCpHUAJIBHOM CAWHCTBC MHpPA, 3aKOHOMCPHOCTIAX H
MIO3HABAEMOCTH SIBIIEHUI NPUPOJIBL; O MECTE U 3HAYEHUU XUMHH B CUCTEME €CTECTBEHHBIX HayK
U ee poilM B OOECIEYCHHWH YCTOHYMBOTO DPa3BUTHs 4YEIOBEUYECTBA: B PEUICHUU IPOOIEM
9KOJIOTUYECKOH, SHEPreTUUECKOM U NUILEeBOH Oe30MaCHOCTH, B pPa3BUTUU MEJUIIMHBI, CO3/1aHUH
HOBBIX MAaT€pUajioB, HOBBIX HNCTOYHHKOB OHCPruu, B oOecrieueHuun palrOHAJIBHOI'O
HIPUPOJIONIONIB30BaHNs, B (OPMHUPOBAHUU MHUPOBO33PEHUS " o0reit KYJIBTYpbI
YeJI0BEKa, a TakKe SKOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 310POBBIO U
IIPUPOJHOM CpeneE,

IIP 6

- BIIAJAETh CUCTEMOM XMMMUYECKUX 3HAHWUN, KOTOpPask BKJIFOYAET: OCHOBOIIOJIAratoIINe MOHATUS
(IOTIOJIHUTENPHO K CHCTEME TMOHATHH ©0a30BOr0 ypOBHsS) - M30TONbI, OCHOBHOE H
BO30YKJCHHOE COCTOSIHUE aTOMa, TMOpUIN3alisl aTOMHBIX OpOUTaneil, XuMudeckas CBS3b
("G " u "n", kpaTHbBIC CBSI3H), MOJISIPHAS] KOHIICHTpPAIHs, CTPYKTypHas GpopMyIia, H30MepHsl
(cTpyKTypHasi, reoMeTpruuecKast (LIMC-TpaHC-U30MEPHUsI), TUIIBI XUMUYECKHUX peakuil (romo- u
reTeporeHHsle, 0OpaTUMble 1 HEOOpaTUMBbIE), PAaCTBOPHI (UCTUHHBIE, AUCIEPCHBIE CUCTEMBI),
KPUCTAJIJIOTUAPATHI, CTENEeHb AMCCOIMALMU, 3JIEKTPOJINU3, KPEKUHT, PUPOPMUHT); TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE INOHMMAHHUSA
NPUYMHHOCTY U CHCTEMHOCTH XHUMHUYECKHX SIBJICHUN, COBPEMEHHBbIE TPEJCTABICHUS O
CTPOCHMM BEIIECTBA HAa AaTOMHOM, MOJIEKYJSIPHOM U  HAJMOJEKYJISIPHOM YPOBHSX;
MPEJICTAaBICHUS] O MEXaHU3MaX XMMHUYECKUX PeaKlui, TEPMOJMHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSX MX NPOTEKAaHUS, O XMMHYECKOM pPAaBHOBECUH, JMUCIEPCHBIX CHCTEMAX,
(akTOJIOrMUECKUE CBEJEHMS O CBOMCTBAaX, COCTaBe, IOJIY4eHUH U  0€30MacHOM
UCTOJIb30BAaHUM BAXXHEHIIMX HEOPraHMYECKUX M OpraHMYeCKHUX BELIeCTB B OBITY U
MPAKTUYECKON JIEATENbHOCTH 4YeJIOBeKa; OOMIMX HAay4YHbIX MPHUHLUIAX XHUMHYECKOTO
IPOU3BOJACTBA (HAa MpUMEPE NPOU3BOJACTBA CEPHOM KHUCJIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HeTH);

P 7

yMETb MPOBOAMUTH PACUETHI IO XUMUYECKUM (POpMYTaM U ypaBHEHUSM XUMUYECKUX PEAKIHil ¢
WCIIONBb30BaHUEM (DHU3MYECKUX BEMMYMH (Macchl, 0O0beMa Ta30B, KOJIMYECTBA BEIIECTBA),
XapaKTEePU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:  pacueThl MO  HAXOXKJIEHUIO
XUMUYECKON (HOPMYJIBI

BEIIECTBA; pacueThl MacChl (00beMa, KOMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIA OJHO U3
HCXOJHBIX BEIIECTB JAaHO B BUJE PACTBOpA C OMPEACIICHHON MacCOBOW J0JIe PacTBOPEHHOTO
BEIIECTBA WM JIJAHO B M30BITKE (MMEET MPHMECH); pacdyeThbl MacCOBOW WM OOBEMHOU HOIH
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BBIXOJa TPOAYKTa pEaKlMu; pacueThl TEIJIOBOro 3ddexra peaxiuii, 00beMHBIX OTHOLICHHM
ra3os;

I1P8

YMETh MOIATBEPXkKIATh HA KOHKPETHBIX MpPUMEpax XapakTep 3aBHCHMOCTH PEaKIHMOHHON
CIIOCOOHOCTH OPraHUYeCKUX COCAMHEHHUH OT KPaTHOCTU M TUIA KoBajeHTHO# cBsi3u (T " u "n"),
B3aMMHOT'0 BJIMSIHHSI aTOMOB H 'PYIIIT aTOMOB B MOJICKYJIaX; & TAKIKE OT 0COOCHHOCTEH peati3aliiu

PA3JINIHBIX MCXAaHNU3MOB INPOTCKAHUA peaKHHﬁ;

P9

YMETh XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M BO30YKIEHHOM
COCTOSIHMM) U MOHOB XMMHUYECKUX 31eMeHTOB 1 - 4 nepuonos Ilepnoanueckoit cucrems ..
MeHpeneeBa U MX BAJICHTHBIE BO3MOXHOCTH, HUCIIONB3ys monsaTus "s", "p", "d-amekTpoHHbIe"
opOuTany, »HHEPreTUYEeCKUe YPOBHM; OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU COEIMHEHUI 10 NepUOoIaM U TPYIIIaM;

1P
10

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMUYECKUN IKCIEPUMEHT

(mpeBpalleHus] OpraHMYeCKUX BELIECTB IIPU HArpeBaHUU, MOJIyUYeHHE ITHIICHA U U3yYEHHE ero
CBOICTB, KaUECTBEHHbIE PEAKIIMU Ha aJbJETUbl, Kpaxmall, YKCYCHYIO KUCIIOTY; JI€HaTypauus
0EIKOB MpU HarpeBaHUU, LIBETHBIE PEAKIIMU OCJIKOB; MPOBOIUTH PEaKMX MOHHOIO OOMEHa,
OIpEEATh Cpely BOJHBIX PACTBOPOB, KaUECTBEHHBIE PEAKIMHM Ha Cylbdar-, kapOoHAT- U
XJIOpU/- aHUOHBI, Ha KATHOH AMMOHMS; peIIaTh SKCHEPUMEHTAJbHbIE 33Ja4d IO TeMaM
"Metamnsl" u "Hemeramnel") B COOTBETCTBHM C IpaBWJIAMU TEXHUKU O€30MAaCHOCTU IIPH
oOpalleHun C BELIeCTBAaMHU U J1a0OpaTOpHBIM OOOPYIOBAaHUEM; IPEACTABIATh PE3YIbTATHI
XUMHUYECKOIO ASKCIIEPUMEHTAa B (OpME 3alMCU YPaBHEHUN COOTBETCTBYIOIIMX pEAKLUl U
(GopMynMpOBaTh BBIBOJABI Ha OCHOBE 3THX pE3yJIbTAaTOB; aHAJIU3UPOBaTh M OLIEHUBATh UX
JIOCTOBEPHOCTb.

I1P
11

- YMETh aHAJIM3UPOBATH XUMHUYECKYI0 MH(OPMALUIO, MOTY4aeMyI0 M3 pa3HbIX MCTOYHHKOB
(cpencTB mMaccoBoil mH(poOpManuu, ceTb MHTEpHET M Apyrue); KPUTHUECKH aHATU3UPOBATH
XMMHYECKYI0 HH(pOpMAIHIo, IepepadaTeiBaTh €€ W HUCIOJNB30BaTh B COOTBETCTBHU C
MOCTaBJIEHHOW yueOHOM 3a1auel;

1P
12

- BJIaJIETh OCHOBHBIMH METOJIaMH HAaY4YHOTO MO3HAHUS BEIIECTB W XUMHYECKUX SIBICHUU
(HabOmroieHre, M3MEpEHHe, HSKCIEPUMEHT, MOJCIUPOBAHUE); YMEHHMSIMHU TPUMEHSTh OTH
3HAHUS TPU IKCIEPUMEHTAIBHOM HMCCIEIOBAHUU BEUIECTB M ISl OOBSICHEHHMS] XUMHYECKHX
SABJICHUW, HWMEIOIIMX MECTO B NPUPOJEC NPAKTHUYECKOW JEITEIbHOCTH 4YEJIOBEKa HU B
MMOBCEIHEBHOM KU3HU.

1P
13

YMETb COOJIOIaTh MPAaBUiIA KOJIOTMUYECKH LIETIECO00Pa3HOro MOBEACHUS B OBITY U TPYL0BOH
JIEATEIBbHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLICH NPUPOIHON Cpeibl;
YYHUTBIBATH OITACHOCTH BO3/ICHCTBHS Ha )KMBBIE OPTaHU3MBbI OIPECICHHBIX BELIECTB, TOHUMAs
CMBICJI TIOKa3aTessl INPEAeNIbHOW NOIMYCTUMOM KOHLIEHTpaluud, U TOSACHATh Ha IpuUMepax
CIOCOObI YMEHBIIEHUS U MPEAOTBPAILEHUsI UX BPEAHOIO BO3ICHCTBHS Ha OpraHU3M YeJIOBEKa;
IPOTHO3UPOBATh, AHAJTU3UPOBATh MU OLIEHUBATh C MO3MIMK SKOJIOTHYECKOH Oe30MacHOCTH
MOCNEACTBHUSL OBITOBOM © MIPOU3BOJACTBEHHOW JEATEIBHOCTH YEJIOBEKAa, CBSI3aHHOW C
nepepabOTKOI BEIleCTB; MCIOIb30BaTh IOJYUYCHHBIE 3HAHMUS JUIS TNPHUHATHS TPAMOTHBIX
penieHuit TpobsieM B CUTYaIUsIX, CBA3aHHBIX C XUMHEH;




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O INIPEMETA «XUMMUS»

2.1. O0beM yueOHOro npeaMeTa U BU/bI y4eOHOMH padoThI

Bup yueOHoii padoThl O0bem B yacax
O0bem oOpa3oBaTeIbHOM NMPOrpaMMbl Y4eOHOI0 MpeaMera 172
B T.Y.

OcHOBHOE cojiep:KaHHe 131
BT. U..

TeopeTuieckoe o0yueHue 99
MPAKTUYECKHUE 3aHATHS 10
1ab0paToOpHbIE 3aHITUS 22
ITpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJEPKAHME o5
B T. U..

TEopeTHYecKoe o0yueHHe 17
nabopaTOpHbBIE 3aHITHUS 8
NuauBuayaaibHbId NPOEKT 16
IMpomexyTounas arrecTamus (IK3aMeH)

2.2. TemaTudecKkuii IJIaH U COAEPKaAHNE YUeOHOT0 MPeAMeTa
HanmenoBanue Coaepsxanue yueOHOro MaTepuasa (0OCHOBHOE H O6bem | Iltanmpyembie
pa3iesioB M TeM npogeccuoHaILHO-OPHEHTHPOBAHHOE), JIA00PATOPHbIE| YaCOB pe3yJIbTaThl
U PAKTHYeCKHe 3aHATHS. OCBOCHHUA
yueOHOro
npeaMera
1 2 3 4
OcHOBHOE coJiepkaHue 156
Paznen 1. O61mue noHsITUA ¥ 3aKOHBI XUMHHU. OCHOBBI CTPOEHMSI BelleCcTBA 26
Tema 1.1. OCHOBHOE cojiep:KaHue 6 JIP 3,5;
OcnoBuble oHATUSA U | TeopeTnueckoe oGyueHne 5 MP 1-MP 9
3aKOHbBI XUMUHU. OCHOBHBIE OHATHS XMMHH. Bemectso. AtoM. Monekyia. [1P1-6;I1P7,
Cocras BelecTsa. XUMHYECKHH dIIeMEHT. XUMUUECKUE 3HAKU U (POPMYIIBL. [1P11-13;
3mepenus B XuMUM. |KoMYeCTBEHHBIC OTHOIICHUS B XUMHUH. OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUYETHI 110
YPaBHEHHUSAM XUMHUYECKHUX peakiuii. MoJb Kak equHHIIa
KOJIMYeCcTBa BeulecTBa. MoisipHas Macca. 3aKOHbI
COXPAHEHUS MAacChl U SHEPTUH. 3aKOH ABOTrajipo.
ModsipHblii 00beM ra3oB. OTHOCHTENbHAS TNIOTHOCTD
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rasos.

IIpakTHYecKHe 3aHATHA

PacueTsl 10 XMMHUYECKUM (OpMyJIaM U ypaBHEHUSAM
Pemenre 3a1annii Ha UCIIOIB30BAHUE XUMUYECKON
CUMBOJIMKH U Ha3BAHUW COCIMHEHUH 110 HOMEHKJIAaType
MEXKIYHAPOAHOI'O COX03a TEOPETUYECKON U IIPUKIIAHON
XMMHH U TPUBUAJIBHBIX HA3BaHUU JJI COCTABIICHUS
XUMAYECKHX (OPMYII IBYXaTOMHBIX COCIMHEHUH (OKCHJIOB,
Cylb(UI0B, TMIPUIOB U T.II.) U IPYTUX HEOPIaHUYECKUX
COCIMHEHUM OTJENbHBIX KJIACCOB.

Tema 1.2.
[leproanueckuii 3aKOH
u [lepronnueckas
CHCTEMAa XMMHYCCKUX
sinemenToB ..
MeHnpeaeeBa B CBETE
TEOPUU O CTPOCHUU
aToMa

OcCHOBHOE cojJepKaHue

JIP 1 —5; MP 1-

TGOPGTI/I‘IeCKOG oﬁyqe}me

MP 9

[Tepuonuueckas cucteMa XUMHYEeCKUX 3aeMenToB J[. M.
MenneneeBa. @usznueckuit cmoica llepruoauyeckoro
sakoHa J/[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTBIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C
[MOJI0KEHUEM XUMHUYECKOro 3yieMenTa B [leprnonnueckoi
cucteMe. MUpOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
[Tepnonnueckoro 3akoHa /I.11. Menneneesa. [Iporuosst
JI.1. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX
PIIEMCHTOB.

CoBpeMeHHasi MOJICJIb CTPOCHUS aTOMa. DJIIEKTPOHHAS
KoH(puryparus aroma. Kitaccupukanusi XHMHIeCKHX
DIIEMEHTOB (S-, P-, d-a;1eMenTHI). BaseHTHBIE 3JIEKTPOHBEI.
BaneHTHOCTB. DNEeKTpOHHAas! IPUPOJa XUMUYECKON CBS3H.
DIEKTPOOTPULIATETBbHOCTh. M130TOMBI, OCHOBHOE U
BO30YXJICHHOE COCTOSTHUE aTOMa, THOpUIA3AIUS aTOMHBIX
opOuTanei.

[1P1;I1P9;
[1P11-13;

HpaKTI/I‘leCKOC 3aHATHE

Perrenne nmpakTHUECKUX 3aJJaHUN Ha COCTABJICHUE
DIIEKTPOHHO-Tpaduueckux popmyn anemenTos 14
MEepHOIOB.

Tema 1.3.
XuMuueckas CBI3b

OcHOBHOE cojep:kaHue

SN

JIP 5;MP 1-MP

TQOPCTI/I‘ICCKOQ oﬁyqelme

N

9

[TonsaTre o xumMnueckou cBa3u. KoBanenTHas cBs3b, e
Pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIHN U
NTOHOPHO-aKLenTopHbIN). loHHas cBsa3b. MeTamnnueckas
cBsI3b. BomopoaHass  CBsI3b.

Me:XMOJIEeKyIIIpHbIE B3aUMOACHCTBHSI.

I1P1-5;11P9;
IP11-13;

Tema 1.4.
HucnepcHble
CHUCTEMBI

OcHoBHOE coJep:KaHue

JIP 3-5;

Teopernueckoe o0yueHue

MP 1-MP 9

ITonsTue o AUCIICPCHBIX CUCTCMAX. I[I/ICHCpCHa}I (ba3a n
AUCIICPCHUOHHAA Cpelaa. KHaCCI/I(bI/IKaL[I/IH AUCTICPCHBIX
cucreMm. Ilousatue o KOJIJIOMJHBIX CUCTEMAX

[MP1;ITP11-13,;

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHME

Kunkue kpuctamisl. MUHEpabl M TOPHBIE TOPOJIbI KAK IPUPOIHBIE CMECH.
DOMyYJIbCUU U CYCIIEH3WH. 30U (B TOM 4YHCIIE a’po3oiu) u renu. Koaryssius.
Cunepesuc.  JlucmepcHble  CHUCTEMBI, UCHOJB3yeMble B  OBITOBOH U
MIPOU3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa.

Tema 1.5.
Teopus
AIIEKTPOJIUTUYECKON

OcHoBHOE coepKaHue

Teopernyeckoe o0yueHue

JIP 5;
MP 1-MP 9

DJIEKTPONUTHYECKAsT AUCCOLMAIMSA. DJIEKTPOJIUTHI U
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OTJIETBHBIX KJIACCOB (OCOOEHHOCTH KJIacCU(DUKAIMH U
HOMEHKJIATYpbl BHYTPH KJIacca; FTOMOJIOTHUECKUN psiji U oO1ast
dbopmyna; uzomepus; puzndeckre CBONCTBA; XUMUUYECKUE
CBOMCTBA; CITOCOOBI TIOJTYYCHHS):

HernpeelbHbIe U apOMaTUYECKUe YTriieBoAopoibl. [Tonumepu3arus
ATHJICHA KaK OCHOBHOE HAIlpaBJICHUE €ro MCIoJIb30BaHus. ['opeHue
ALICTUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOTO IMJIAMCHHA IJIA
CBapKH U PE3KH METAJUIOB,;

KHCIOPOACOAEpIKAIINE COSAUHEHUS (CIUPTHI U MPOCTHIE 3(DUPHI,
(heHOJIBI, aTbICTH/IBI U KETOHBI, KapOOHOBBIE KUCIOTHI U UX
npon3BoHbIe). [IpakTHUeckoe mpuMeHEeHne FTUICHTITUKOJIS,

IYCCOIMAIIUNA HE3JIEKTPOUTBHI. DJIEKTPOJIUTHYECKAS JYICCOIIHAIIHS. [1P1-3;I1P10-
MexaHu3MBl  JIEKTPOJUTUYECKON AUCCOLMALMM IS 13;
BELIECTB C PA3JIUYHBIMH THUIIAMH XUMHUYECKOW CBA3U.
['uppatupoBaHHbBIE M HETUAPATUPOBAHHBIE  HMOHBI.
Crenenp 31€KTPOIUTHYECKON nuccounannu. CuiabHblE U
ciabple 3IEKTPOJIUThl. OCHOBHBIE IOJIOXKEHUSI TEOpUU
3JIEKTPOJINTUYECKON Auccounanuu. Kuciorel, ocHOBaHUs
Y COJIM KaK JIEKTPOJIUTHL.
JlabopaTropHoe 3aHsiTHE 2
Peakuuu wmoHHOrO OOMEHa, HIYLIUE 10 KOHIIA
Pazjen 2. CTpoeHue u CBOICTBA OPraHMYeCKUX BeleCTB 94
Tema OCHOBHOE CO/Iep:KaHHe 8 UIP 1-5;
2.1. Teoperuueckoe o0yuenue 7 MP 1-MP 9
Knaccud [Ipenmet oprannyeckoil XuMuu. B3auMocCBs3b HEOPraHUYECKUX 1 [1P1-6;I1P8;
UKaLus, OpraHUYECKHMX BEIIECTB. [1P11-13;
CTpO€HHE  [XMMHYECKOE CTPOCHHE KaK MOPSAJOK COETUHEHHS aTOMOB B
u MOJIEKYJIE COTJIAaCHO UX BaJIEHTHOCTU. OCHOBHBIE MOJIOXKEHUS
HOMEHKII TEOPUH XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX coeMHEHU A.M.
arypa byTtiepoBa. YIiiepoaHblii CKeJIET OpraHUYECKON MOJIEKYJIBI.
opranude  [MomneKkynspHbI€ U CTPYKTYpHBIE (pa3BEpHYThIC, COKPAILIEHHBIEC)
CKHUX XUMAYEeCKHe (POpMYJIbl. 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BEIIIECTB XUMHUYECKOTO CTPOEHUSI MOJieKy. M3omepust 1 u3omepbl
(cTpyKTypHasi, reoMeTpuueckas (LHC-TPaHC-U30MEPHUS).
KpaTHOCTP XMMHYECKO CBSI3H.
[lonsaTue o pyHKUMOHATBHOH rpymme. [I[puHIHIEL KiaccupuKaim
OpraHUYECKUX COEIUHEHMN. MexXIyHapoIHas HOMEHKIIaTypa U
ITPUHLIMIIBI HOMEHKJIATYPbl OPTaHUYECKUX COSIUHEHHM.
IpakTHYecKoe 3aHsITHE 1
CocTaBiieHHEe CTPYKTYPHBIX ()OPMYJI BCEX U3BECTHBIX H30MEPOB
Tema 2.2. OcHOBHOE cojep:KaHHe 82 JIP 1-5;
CaolicTBa Teopernueckoe o0yueHue 59 MP 1-MP 9
OpraHNYCCKUX| PU3UKO-XUMHUUECKUE CBOMCTBA OPraHMYECKUX COCAUHEHUN 5 [1P2-6;11P8;
COCJIMHEHUN |OT/IeNbHBIX KJIACCOB (OCOOCHHOCTH ~KiIacCU(pUKAIUK 1 IMP10-13;
HOMEHKJIaTyphl BHYTPH KJ1acca; TOMOJIOTMYECKHUH psitl ¥ 001as
dbopmyna; uzomepus; pusndecKkue CBONCTBA; XMMUUECKHE
CBOWCTBA; CHOCOOBI MOTyYSHHUS):
npeJielbHbIE YIIIEBOJOPOIbI.
IIpodeccoHATBHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE 2
I'openne MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHHUKOB TEIJIa B IPOMBIIUIEHHOCTH U 2
ObITy. CBOMCTBA MPUPOHBIX YIIIEBOAOPOI0B, HAXOXKEHUE B PUPOJIE U
IIPUMEHEHHE AJIKAHOB;
OU3NKO-XMMUYECKHE CBONCTBA OPTaHWYECKUX COSTUHEHHMA 36

12




runepuna, Gpenona. [lpumenenune popManbpaeruia, aeTaibIeTnaa,
YKCYCHOUM KHCITOTHL. MbIIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCTIOT.
Moro1e cBOiCTBA MBLIA,

IIpodeccrnonabLHO-OPHMEHTHPOBAHHOE CO/IEPKAHME

MHuoroo0pa3ue KapOOHOBBIX KHCIOT (IABEJIEBOM KHUCIOTHI KaK JBYXOCHOBHOM,
AQKPUJIOBOM  KHCJIOTBI ~ KaK  HENpenenbHOH, OEH30HHOH  KHCIOTBI  Kak
apomatuyeckoil). IlnenkooOpasyromume wmaciaa. 3aMeHa JKUPOB B TEXHHKE
HENUIIEBbIM ChIpbeM. CHHTETHYECKHE MOIOIINUE CPEACTBA. MOJIOYHOKHCIIOE
OpokeHne 1roko3bl.  Kucinomonounble npoaykTbl. CuHIocOBaHHME KOPMOB.
HuTpoBanue 1e/Ion036l.

OU3NKO-XMMUYECKHE CBOMCTBA OPIraHUYECKUX COEIMHEHUH
OTJENBHBIX KJIACCOB (OCOOCHHOCTH KJIACCH(HKAINU U
HOMEHKJIaTypbl BHYTPH KJIaCCa; TOMOJIOTHUECKUH psf U o01as
dbopmyna; uzomepus; GuU3NIECKre CBONCTBA; XUMHUYECKUE
CBOICTBa; CIOCOOBI MOTYyUYEHUS):

— a30TCoJIeprKalINe COSAMHCHUS (AMIUHBI 1 aMHUHOKHCIIOTHI, OCIIKH).

12

ITpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE

®epmenTsl. ['opMoHbI .BuTamunbI.

HpaKaneCRne 3aHATHUSA

CocraBieHue CTpYKTYpHBIX (JOPMYJI M Ha3BaHUE aJIKaHOB I10
MEXIyHAPOAHOW HOMEHKIIATYpE

CocraBieHue CTpYKTYpHBIX (OpPMYJI M Ha3BaHHUE aJIKEHOB I10
MEXIyHAPOAHOW HOMEHKIIATYpE

CocraBieHne CTpYKTYpHBIX (OpMYJT M Ha3BaHUE aJIKUHOB I10
MEXIyHAPOAHOW HOMEHKIIAType

Pemenue pacueTHBIX 3a7a4 110 TeMe « Y TIIEBOAOPOIBD)
CocraBiieHne CTpyKTypHBIX (OpMYJT U Ha3BaHUE CIIUPTOB 110
MEXIyHapOAHON HOMEHKIIAType

JlabopaTopHble 3aHATHSA

12

[Tonyyenue aTHIIEHA U3 HTWJIOBOTO CIIUPTA U U3YYEHHE €TI0
CBOMCTB

[Tonyuyenue u n3ydeHue CBOMCTB aleTUIICHA

CBolicTBa apOMaTHYECKUX YIIIEBOAOPOIOB

[Tonydenne u u3yyeHue CBOWCTB CIUPTOB U (PEHOJIOB
[Tonyyenue u n3y4eHue CBOMCTBA YKCYCHOTIO allbJIErUAa
XUMHYecKre CBOMCTBA KAPOOHOBBIX KUCIIOT

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE

JlaGopaTopHble 3aHATHS

N3yuenue cBOMCTB xUpoB. CpaBHEHNE CBOMCTB PACTBOPOB MbLIA U MOPOIIKA
CBolicTBa yriieBOJI0B
XHMHYECKHE CBOWCTBA OEJIKOB

IIpodeccnoHaNIbHO-OPUEHTHPOBAHHOE COIEP/KAHUE

JIP 1-5;
MP 1-MP 9

Tema 2.3. Teopernueckoe o0yueHue

11P2-6;11P8

Opranuyecku buoopranndeckue coenunenus. [[pumenenue u Ononorndeckas
€ BEUICCTBA B | pOJjb yriieBOA0B. OKUCIEHUE YIIIEBOJIOB — HICTOYHUK SHEPIHUU
PKU3HENICSATEIb| KUBBIX OpraHu3MoB. O01acTH MPUMEHEHUS! aMUHOKHCIIOT.
HOCTHU [IpeBpamienus 6€IKOB MHUIK B OpraHu3Me. buonorndyeckue
IETIOBEKA. ¢Gynxuuu 6enkoB. buonorunueckue GyHkuuu xupos. Poib

[Ipon3BOJICTB | opraHnyYecKoi XUMHH B PEIICHUH MPOOJIEM THIIIEBON

[1P11-13;

3
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KJ1acCU(UKaLKs M0 Pa3IMYHbIM MpPU3HAKaM. XUMUYECKHE CBOWCTBA
KHCJIOT B CBET€ TEOPHUM DJIEKTPOIUTUYECKOW AMCCOLUALNH.
OcoOeHHOCTH B3aUMOJICHCTBUS KOHUEHTPUPOBAHHON CEpPHON U
Q30THOM KHCIOT ¢ MeTasiaMd. OCHOBHBIE CIOCOOBI TOJTYYEHUS
KHCITOTBHI.

OcHoBaHus U ux cBoicTBa. OCHOBaHUS KaK 3JIEKTPOJIMTHI, UX
KJaccu(UKaLus M0 pa3IMYHbIM IpU3HAKaM. XUMHUYECKUE CBONCTBA|
OCHOBAaHMN B CBETE€ TEOPUU IJIEKTPOJIUTUYECKOU HUCCOLUALUU.
PaznoxkeHre HepacTBOPUMBIX B BOJe OCHOBaHHM. (OCHOBHBIE
CIIOCOOBI OJTYYEHUSI OCHOBAHUH.

Couu n ux cBoiictBa. Conu Kak 3JeKTposuThl. CONnu CpeHue,

ou 0€30MacHOCTH.
npuMeHeHne | HykiemHoBBIE KMCIIOTHI: cOcTaB U cTpoeHue. CTpoeHue
opranndeckux| HykineoTu0B. CoctaB HykienHoBbIX kucioT (JJHK, PHK). Poxs
BELIECTB B HYKJIEMHOBBIX KHUCJIOT B )KM3HEAEATEIbHOCTH OPraHU3MOB.
[IPOMBIIIIJICHH
oCcTH
Pa3jen 3. CTpoeHne U CBOMCTBA HEOPraHMYECKHUX BelIECTB 32
Tema 3.1. OcHoBHOe coiepxkaHue 10 MP 1-MP 9JIP
Xumudeckne | Teopernueckoe o0ydeHue 6 3-5;
[pPCaKIIUU Knaccudukanus XuMHuecKUX peakiuid. Peakiinu coeuHeHus,
pa3IokKeHHMs, 3aMelleHus, oOMeHa. KatamuTuueckue peakiyu. 11P2-6;11P10-13;
['oMoOreHHbI€ U T€TEPOreHHbIE PEAKIIMH. DK30TEPMUUECKHE U
SHAOTEPMHUUYECKUE peakIiu. TermioBoi 3pPexT XuMHIeCKIX
peakuuid. TepMOXUMHYECKHUE YPABHEHUS.
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC peakinu. CTeneHb
okucienus. OKuciIuTenab U BOcCTaHOBIEHHE. BoccTaHoBUTED U
OKHUCJIEHHE. MeToJ 3JIeKTPOHHOT0 Oasianca sl COCTaBICHUS
YPaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.
CxopocTb xumuueckux peakiuii. [lonstae o ckopoctu
XUMHUYECKHUX PEaKIMi. 3aBUCUMOCTh CKOPOCTH XMMHUECKHUX
peaxuil OT pa3IuYHBIX (PAKTOPOB: MPUPOIBI PEArUPYIOLTUX
BELIECTB, UX KOHILIEHTpALMsl, TEMIIEPATYypPhbl, IOBEPXHOCTH
COMPUKOCHOBEHHUSI U UCTIOIH30BAHUS KAaTAIN3aTOPOB.
OO6paTuMOoCTh XUMUYECKHUX peakiuii. OOpaTuMbie U HEOOpaTUMBbIE
peaKIuu.
XHMMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.
IpakTHYecKoe 3aHsITHE 2
CocTaBlieHHE OKUCIUTENBHO ~-BOCCTAHOBUTEIbHBIX pEeaKIIUH
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
JlaGopaTopHoe 3ausiTue 2
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHLEHTPALUU Pearupyronmx
BELIECTB, TEMIIEPATYPBI, IPUPOIBI PEArMPYIOIINX BEIIECTB, CTEIICHU U3MEIIBYEHHE
pearupyomux BeIecTB
Tema 3.2. OcHoBHOE coaep;kaHHe 14 MP 1-MP 9JIP
Knaccugpu TeopeTnueckoe o0yueHue 10 3-5;
Kanuu, Knaccudukanus Heopranuueckux BemecTs. [IpocTsie u
HOMECHKJIa cloxHbIe BemecTBa. OCHOBHBIE KITACCHI CIIOKHBIX BEIIECTB I1P7; ITP10-13;
Typa u (oKcHIBI, TUAPOKCHUIBI, KUCIOTHI, coi). HoMeHkaTypa u Ha3BaHMe
CTpOCHHE HEOPraHMYECKUX BEIIECTB UCXOS U3 UX XUMHUECKOH (OPMYIIbI UITH
HEOPraHW4d  |COCTaBJIEHHME XMMHUYECKON (POPMYIIBI UCXOsl U3 HA3BaHUS BEILIECTBA
€CKHUX 10 MEXTYHApPOIHON WJIM TPUBHAIIBHON HOMEHKJIATYpe.
BCIICCTB Kucnotel u ux cpoiictBa. KuCIOTBI KaK 3JIE€KTPOIMTHI, HX
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KHUCJIBIE 1 OCHOBHBIE. XMMUYECKHE CBOMCTBA COJIEW B CBETE TEOPUU
PIIEKTPOIUTUYECKOH nuccoruanuu. CrocoObl MOTYYEeHUs CONEH.
I'maponus coneil.

Okcuppl u  ux  cBoiictBa.  ConeoOpazyiomue U
HecojieoOpa3ywomue  okcuabl.  OcHOBHblE, aM(OTepHbIE H
KHUCJIOTHBIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCUJA OT CTEIEeHU
OKHUCJIEHHS O00pa3yloliero ero Merauia. XHUMHUYECKHE CBOMCTBY
okcunoB. Ilomyuenne oxcupoB. Ilomstue o pH pactBOpa.
Kucnornas, nmenounasi, HeTpaibHas cpelia paCTBOPOB.

JlabopaTopHble3aHATHS 4

N3ydeHune CBOWCTB KUCIOT, OCHOBAaHUN OKCHJIOB U COJICH

M3yyenue ruiposinsa cojiel pa3an4Horo TUIA
Tema 3.3. OcCHOBHOE cojJiepKaHue 8 JIP 1,2;
dusuko- TeopeTnueckoe o0yueHue 4 MP 1-MP 9;
XUMHUYECK Mertannbl. O61uue puznyecKkue 1 XuMUYeCKie CBOHCTBA METAJLIOB. 11P10-13;
ue Crioco6bl osTy4eHus. 3HaYeHUE METANIOB M HEMETAJJIOB B 2
CBOMCTBA MIPUPOJIE U )KU3HEIAEATEIBbHOCTH UeJI0BeKa U opranu3moB. Koppo3us
HEOpraHuy METaJUIOB: BUbI KOPPO3UH, CLIOCOOBI 3aIIUTHl METAIIOB OT
€CKHX KOppO3UH.
BEIIIECTB
IIpodeccrnoHaIbHO-OPUMEHTHPOBAHHOE CO/IEPKAHUE 2
Hewmeranbl. O0mue puznieckue 1 XMMUYECKHUEe CBOMCTBA HEMETAIJIOB. TUITMYHBIE 2
cBoiictBa MmetaioB | Y— Yl rpynn. Knaccuduxanus u HoMmeHKIaTypa coeIMHEeHU
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B MPUPOJIE.

JlaboparopHble 3aHATHUS 4

XUMHUYECKUE CBOWCTBA METAJIJIOB

XUMHUYECKUE CBOMCTBA HEMETAJJIOB
Pa3nena 4. XumMud B JKH3HH 001ecTBA 4
IIpodeccuonaibHO-OPUEHTHPOBAHHOE COIEPKAHME
Tema 4.1. Teopernyeckoe o0yueHue 4 UIP1-5;
Xumus B XvMHs B NPOMBIIUIEHHOCTM M XMMHWYECKOW TEXHOJIOTUH, MP 1-MP 9
PKU3HHA CETbCKOM XO3SMCTBE, IMOBCEIHEBHON >KM3HHM UYEI0OBEKa, IMHUIIEBOM MP1-13;
oO1ecTBa MIPOMBIIIIIEHHOCTH.

Xumus 1 IpoOJIeMbl OKPYKAIOIIEH CPEeIbl.
buorexnonorus

NHauBUAYAJIbHBIH IPOEKT 16
IIpoMe:xxyTOYHAasi aTTecTanus (IK3aMeH)
Bcero: 156

Peanuzarnust yaeOHOTO MpeMeTa OCyIeCTBISETCS B:

Kaouner o0menpogeccuoHaIbHBIX JUCHUILINH Ne 16
VYueOHas ayauTopust 11l IpOBEACHUS yU€OHBIX, TPAKTUUECKUX 3aHITUH, IS

3. YCJIOBUA PEA/IMZALHUUIIPOI'PAMMBI YYEBHOI'O IPEJIMETA

3.1 TpeGoBaHusA KMMHMMAJIbHOMY MATEPHATbHO-TEXHNYECKOMY 00ece4yeH 1o

I'PYIIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJILT&HI/IfI, JJIA CaMOCTOSITEJIbHOM pa6OTI>I, JIIA
TEKYIICIO KOHTPOJIA U HpOM@)KYTO‘IHOﬁ aTTeCTaluu.

Cronu CTYyJI JJId IMpernogaBaTciisd, CTOJbI U CTYJIbA I 06yqa}0umxcsi, JOCKa,

TpubyHa, HOyTOyk ASUS K50AF ¢ BeIXO70M B ceTh MIHTEpHET U MPOrpaMMHBIM
obecreuenuemM: Microsoft Windows 7(Kortpakt Ne0327100004511000026-45788 ot
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06.06.2011), LibreOffice(6ecmmaTHoe\cBoOO1HO pacnpocTpansiemoe), Suaexc bpaysep
(6ecrutatHOC\CcBOOOIHO pacmpocTpanseMoe); 3kpaH Projecta SlimScreen (180x180 cm)
Matte WhiteS, Case Black Grey; mynbTumeauitasiii npoextop BenQ Projector MW663
(DLP , 3000 mromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, IT1Y, 2
D/3D)ctennpl, makatel, TAOIHUITEI, MMOJHBIN MYJIbTUMEIUWHBIA KYpC OpraHMYECKOM
XUMUH + BCE OMBITHI OpraHuku «OpraHuyeckas XuMus», y4eOHO€ 3JIEKTPOHHOE U3/IaHHE
«Xumus (8-11 knacc). BupryanbHast 1abopatopus», yueOHO-METOUYECKUN KOMILIEKC
«XUMUSD)

Jladoparopusi xumuu Ne 14

VYueOHast ayaAuTOpHs Jig IPOBEACHUS Ja00paTOPHBIX 3aHATHH, IJIA TPYNIOBBIX U
WHIUBHUIYAJIbHBIX KOHCYJbTAIHM, U TEKYIIEr0 KOHTPOJIS.

Cron wm cryn [ nOpenojaBaress, KOMIUIEKT JabopaTOpHOMl wmebOenn uis
00yJaroImMxcs.

JlaGopatopHoe o00opyaoBaHue U HpUOOpbI: OaHs BOJAsAHAsA, JUCTUILIATOP,
pedpakToMeTp, NOIAPUMETP, (POTOIIEKTPOKOIOPUMETP, BIArOMEp, BEChl aHAIUTUUYECKHE,
BEChl  TEXHOXUMHYECKHE,  XOJOJUJIbHUK  OBITOBOM, OTrHETYHIWTEIb,  IITATUBBI
METAJJIMYECKHE, OCHAUICHHbIE HAa0OpaMu JIAllOK U KOJIEL, CYIIMJIKA JJIsi CTEKJISIHHON
MOCY/IbI, KA BRITSDKHOM, MIKad CyIIMIbHBIN, TEPMOCTAT, My(esibHasl Teub, MOMWKAa;

JlabopaTtopHble NPUHAUIEKHOCTH U IMOCYyJa: CHUPTOBas Tropeika, TPyOKH
CTEKJIsIHHbIE, (apdopoBble TPEYrOJbHUKH, IITAaTHBBI JJI1 OPOOUPOK, LINATENH
METANTNYECKHUE, JIOKKH TUIACTMACCOBBIE IS CHIMYYUX TMPOAYKTOB, MHUKPOIITIATENb,
npoOUpPKU JTA0OpaTOpHbBIE, CTAaKaHbl XMMHUYECKHE, KOJIObI KOHHUYECKHE OplieHmeilepa,
BOPOHKA CTEKJISIHHAs KOHHMYECKasi, OFOKCHI, CTAaKAaHYMKH JUIS B3BEIIMBAHMS, IKCUKATOD,
CKJISIHKM JIJI1 PEaKTUBOB, CKIIIHKU C TyOycOM, KOJOBI, CTEKJa YaCOBbIE, KPUCTAILIIMN3ATOD,
TpyOKH XJIOpKabIIMEBbIC, MPEIMETHBIC CTEKIIA, (papdopoBas yaiia, ctynka gpapdopoas ¢
NEeCTUKOM, Oymara HWHAMKATOpHAs yHHUBEpcalbHas, Oymara (QuibTpoBaibHasi, Barta
TUTPOCKONUYECKasi, JAepiKaTesu s MpoOUpoK, KapaHAall U3 BOCKA MO CTEKITY, MaJOYKH
CTEKJISIHHbIC, MUHLET, NPOOKM pE3UHOBBIE, PE3UHOBBIE NEpyYaTKH, CETKa acOecToBas
MeTajuInuecKasi, KOHTEHHEp /Ui pEeYHOro TecKa, anTedka JJig OKa3aHusd TepBOU
MEIUIIMHCKON ITOMOIIN; XUMHUYECKHE PEaKTHBBI B COOTBETCTBUH C paboueil mporpaMMoi.

Me6enb: 1eMOHCTPAIIMOHHBINA CTOJ, JIOCKAa ayAWTOpHas, mkad g XUMUYECKUX
pEaKTUBOB, MIKA] JJIT XUMHUYECKOU MOCYIbI, Ceid, CTON NIt TpruOOPOB, CTOJI ISl BECOB,
CTOJI 1a0OpaTOPHBIN, KA — CTEIIAXK, yUeOHO-METOAUUYECKUN KOMILIEKC « XUMUSD».

KaOuner nHpoOpMaIHOHHBIX TEXHOJIOTHI B NPOPEeCCHOHAIBHOH AEATEIbHOCTH
Ne 26

VY4eOHast ayTuTOpUS ISl IPOBEJCHUS MPAKTUYECKUX U T1a00paTOPHBIX 3aHATUH, TS
CaMOCTOSITENIbHON pabOThl, A1 TEKYLIETO KOHTPOJIS.

Cron u kpecino Juisl TpenojaBaTeNs, CTOJBI M Kpecia g 00ydarouuxcs,
nepcoHanbubie komnbioTepsl ALTAWing B730MDi3-3225 monutopViewSonic— 13 miT.
C BBIXOZIOM B ceTh MIHTepHET u mporpamMmHbIM oOecnieuenrem: MS Windows 7(moroBop
06-0512 ot 14.05.2012), Microsoft Office 2010(moroBop 14-0512 ot 25.05.2012),
Konctpykrop TectoB 3.1(moroBop 697994-M26 ot 01.12.2009), MoHTax XOJ0AUIHHO-
KoMmripeccopHbix MamuH(goroBop 32 ot 05.07.2011), KOMITAC-3D(cyO0auiieH3nOHHBIHI
noroBop NeMII-19-00205 ot 07.05.2019), fAnmekc bpaysep(becmiarHoe\cBOOOIHO
pacmnpoctpansiemoe), Project Expert(moroop Tr000128238 ot 12.12.2016), 7
Zip(6ecruiatHoe\CBOOOIHO  pacmpoCTpaHsIeMoe), NEPEHOCHOE  MYJIbTUMEIUIHOE
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obopynoBanue (7kpan Projecta SlimScreen (180x180 cm) Matte WhiteS, Case Black Grey,
MyJIbTUMEIUMHBIA npoekTop BenQ Projector MW663 (DLP , 3000 mromen, 13000:1,
1280x800, D-Sub, HDMI, RCA, S-Video, USB, I1]1Y, 2 D/3D).

[Tomenienus: kKaOMHETOB U JTA0OPATOPUH YIOBIETBOPSIOT TpeboBaHusiM CaHUTapHO-
SMHUEMHOIOTHYCCKUX TpaBuil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02).

JINTEPATYPA
Jiist o0yuaromuxcs

OcHoBHbIe ucTOUHMKH (ON):
OcHoBHbIe ucTOUuHMKH (ON):

1. [leromuxuna, H. A. O6mas xumus : yaeoHuk s cro / H. A. [lleronuxuna,
JI. B. Munaesckasi. — Caunkrt-IletepOypr : Jlans, 2021. — 164 c¢. — ISBN 978-5-8114-
6897-3. — Tekcr : anmekTpoHHBIH // JlaHb : 35ekTpoHHO-OubIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/165824. — Pexwum noctyma: ajis aBTOpU3. OJIb30BATEIICH.

2. brunos, JI. H. Xumus: yueonuk jist CI1O / JI. H. baunos, U. JI. Tlepdunosa,
T. B. CokonoBa. — 2-e u3sf., crep. — Cankr-Ilerepoypr: Jlans, 2021. — 260 ¢. — ISBN
978-5-8114-7904-7. — Texkct: 2neKTpOoHHBIH // JlaHb: 2IIeKTPOHHOONOINOTEYHAS CHCTEMA.

— URL: https://e.lanbook.com/book/167183. — Pexum jgocTyma: Ui aBTOpPH3.
IIOJIb30BATEIICH.

3. CupotkuH, O.C. Xumus : yueOuuk / Cupotkun O.C. — Mocksa : KnoPyc,
2023. — 363 c. — (mna OakamaBpoB). — ISBN 978-5-406-06688-1. — URL.:

https://book.ru/book/930225 . — TekcT : 21eKTPOHHBIIA.
JonoanurenbHbie ncrounuku (AN):

1. Uepnukora, H. FO. Xumus B 10CTymHOM H3JIOKEHUU: yueOHOE mmocoOue st
crio / H. 1O. YepHnukoBa. — 2-¢ u3g., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — Tekct: a1eKTpoHHbIN // JIaHb: 27€KTPOHHOOMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/195532. — Pexum nmoctyma: /it aBTOPH3.
II0JIb30BAaTEIIEH.

2. Yepuukona, H. FO. Pemaem 3agaun mo XMMUM CaMOCTOSITENBHO (C OTBETAMHU
u pewenusmu) / H. 1O. YUepnuxona, E. B. MemepsikoBa. — 2-¢ u3a., crep. — CaHKT-
[lerepOypr : Jlans, 2023. — 330 c. — ISBN 978-5-507-45904-9. — Texkcr :
ANEKTpOHHBIN //  Jlaub  :  3JeKkTpoHHO-OMOMMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/291209. — Pexum mocTyma: ajis aBTOPHU3. MOJb30BaTEIICH.

3. FOpoBckas, M. A. OcHOBBI OpraHM4YecKOi XUMuUM : yueoHoe nocodue / M. A.
FOpogsckas, A. B. Kypkun. — 4-e u3g. — Mocksa : Jlabopatopus 3nanmii, 2022. — 238 C.
— ISBN 978-5-00101-757-8. — TekcT : 2MeKTpOHHBIN // DIEeKTPOHHO-OMOIHOTEeYHAs
cuctema IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/4586.html . —
Pexum nocryna: mia asropusup. llonb3oBarenei

HNutepuer-pecypcent (U-P):
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1. Xumusa. OOpa3oBaTeibHBI CAWT JUIs I[IKOJILHUKOB U  CTYICHTOB
[DnekTpoHHBIH pecypc]: cadT // Pexxum poctyma: http://hemi.wallst.ru/ . - 3ariaBue ¢
9KpaHa.

2. DOBC «Book.ru» [DnextponHblli pecypc]: caiit // Pexum jgocryma:
https://www.book.ru/. - 3armasue ¢ skpaHa.

3. Eaumnoe oxHO goctyma K o0Opa3oBaTelbHBIM pecypcaM [DJIeKTPOHHBIN
pecypc]: caiit // Pexxum nocryma: http://window.edu.ru/catalog/ . - 3araBue ¢ 3xpaHa.

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUS PABOYEN
IHPOI'PAMMBbI YYEBHOTI'O ITPEIMETA

Pe3yabTaThl 00y4eHus @®opMBbI U METOAbI OLIEHKH

JINYHOCTHBIE pe3yJabTaThbl:

JIP 1 I'paknaHCcKOE€ BOCIIMTaHHE Y CTHBII/IUCEMEHHBIN OMPOC
JIP 2 ITatpnoTHyeCcKOE BOCTIMTAHHE becena

JIP 3 TpynoBoe BOCIIUTAHUE: YcTHOE coobiieHne

JIP 4 Dxomoruueckoe BOCIUTAHUE: Jloxmaabl

JIP 5 LleHHOCTHh HAYYHOTO MMO3HAHMUS: TectupoBanue

IIpakTHueckue 3aHATUS
JlaGopaTopHbIe 3aHATHS
NHuBuayanbHbIe 3a1aHUS

MeTtanpeaMeTHbIe pe3yJbTaThl:
VY CTHBIA/MIMCEMEHHBIN OTMTPOC

OBJageHne yHUBepPCAIbHbIMHU YU4eOHBIMH becena
NMO3HABATEJbLHBIMH AeHCTBUIMM: Y cTHOE coobmieHne

MP 1 6a30Bble TOrHYECKUE AEHCTBUA: Jloxnmaabl

MP 2 0a30BbIe UcCIEen0BATENLCKHE TEHCTBUS: TectupoBanue

MP 3 pabota ¢ unopmanuein CamocrosiTenbHas paboTa
OBJiaeHne YHUBEPCAJIbLHBIMI KOMMYHMKATUBHBbIMHY | [IpakTnueckue 3ansaTus
AeHCTBUSIMMU: JlaGopatopHbIe 3aHATHS
MP 4 oOmenune NuauBnnyanbHbie 3a1aHUS

MP 5 coBMecTHas AeATEIbHOCTD

OBJ1ajieHHe YHUBEPCAJIbHBIMHU PEryJITUBHBIMU
JeHCTBUSIMM

MP 6 camoopranuzanus

MP 7 caMOKOHTpPOJIb

MP 8 >MoIMOHAIBbHBIN UHTEUIEKT

MP 9 npunsiTie cebs u Apyrux Jroaen

IIpeaMeTHbBIE pe3yJIbTAThI:

18



http://hemi.wallst.ru/
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IIP 1- BnageTh cuCTEMON XUMUYECKUX 3HAHUN, KOTOpas
BKJIIOYACT:

OCHOBOIIOJIATAIOIITUE TTOHATUS (XUMHUYECKUN DJIEMEHT,
aToOM, DJIEKTpOHHas 000j04Yka aroma, s-, pP-, d-
AJIEKTPOHHBIE OpOUTAId aTOMOB, HOH, MOJIEKYJa,
BAJICHTHOCTb,  AJIEKTPOOTPULIATEIBHOCTh, CTETIICHb
OKUCJICHHS, XUMHYECKasl CBs3b, MOJIb, MOJSIpHAs
Macca, MOJSIpHBIH 00BEM, YIJIEPOAHBIA CKEJET,
byHKIMOHATBHAS ~ TpPyNIa, paadKal, HW30Mepus,
HU30MEDBI, TOMOJIOTHYECKHUI psin, TOMOJIOTH,
YIJIEBOAOPOMABI, KHCJIOPOJI- MW  a30TCOJEprKAIINE
COC/IMHCHUS, OWOJIOTUYECKH aKTHUBHBLIC BEIICCTBA
(YyrieBojipl, KUpBI, OEIKH), MOHOMEp, IMOJUMED,

CTPYKTYpPHOC 3BCHO, BBICOKOMOJICKYJIAPHBIC
COCOAHMHCHU, KpUCTATUINMYCCKasA  PCIICTKA, THIIBI
XUMHUYCCKHUX pCaKI_[I/Iﬁ (OKI/ICJ'IHTGJ'ILHO-

BOCCTAHOBUTENBHBIE, 3K30- U HHIOTEPMUYECKHE,
peaky MOHHOTO OOMEHAa), pacTBOpP, SJEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHUECKAS JUCCOIUAIIUS,
OKHUCIIUTEIIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOU
peakIuy, XuMUYECKOE PaBHOBECUE), TEOPUH U 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHUSI OPTraHUYECKUX
BEILIECTB AM. bytneposa, TEOpUs
3JIEKTPOJIMTUYECKON JHUCCOLMALINK, TEePUOIUYECCKUI
3akoH /.M. MenzaeneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJMYECKHM SI3BIK XUMHH,
(dakToIOTHYECKUE CBEJEHUS O CBOMCTBax, COCTaBe,
MOJTYYEHUH u 6e3omacHOM UCIIOJIb30BAaHUU
BOKHEUIINX  HEOPraHMYECKUX UM  OPraHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKOW  JEATEIHHOCTH
YeJI0BeKa,

IIP 2 - BmageTh CHUCTEMOM XHMMHUYECKMX 3HAHHUU,
KOTOpasi BKJIFOYAET:

OCHOBOIIOJIATAIOIIUE TTOHATUS (XUMHUECKUN DJIEMEHT,
aToOM, DJIGKTpOHHas 000j04Yka aroma, s-, P-, d-
AJICKTPOHHBIE OPOUTAIIM aTOMOB, HWOH, MOJIEKYJa,
BAJICHTHOCTh,  DJICKTPOOTPHUIIATEIILHOCTh,  CTENEHb
OKUCJICHUS, XUMHUYECKasl CBSA3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIH 00BEM, YIVIEPOAHBIA CKEJeT,
byHKIMOHATBHAS  TpPyNIa, paadKal, HW30Mepus,
U30MEpPbI,  TFOMOJOTUYECKUH  psii,  TOMOJIOTH,
VIJIEBOJIOPOMbI, KUCIOPOA- U  a30TCOAEpIKAIINE
COCIMHEHMsI, OWOJIOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBowl, KUpBI, OEJIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE

VY CTHBIA/MTMCEMEHHBIN OTTPOC
CocraBieHuE NOJHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX
dhopmyiL.

CocraBneHue Ha3BaHUI
OPTraHUYECKUX COCTMHEHUN
10 TPUBUATIBHOW WIIH
MEXIYHAPOIHOU
CUCTEMAaTHYECKOU
HOMEHKJIATYpE.

YcTHOE cooliieHne
Jlokmaabl

TectupoBanue
CocraBieHue ypaBHEHUN
XUMUYECKUX PEAKIIHMA
CamocrosiTenbHas paboTa
NHnuBuyanbHbIie 3aaHUS.
[IpakTueckue 3aHATUS
JlaGopatopHble 3aHATUA
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COCAMHEHHUs, KPUCTA/UINYECKas peleTKa, THIIbI
XUMHYECKUX peakuui (OKHCIIUTENBHO-
BOCCTAHOBUTENBHBIE, 3K30- W HHIOTEPMUYECKHE,
peakiMy MOHHOTO OOMEHA), pacTBOpP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAs AUCCOLMALINS,
OKHUCIIUTEIIb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKOU
pEeaKIuu, XUMUYECKOE PAaBHOBECHE), TEOPUH U 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX
BEILECTB AM. bytneposa, TEOpHUS
AIEKTPOJUTUYECKON JUCCOLMALAY, TEPUOINYECKUAN
3akoH /.. MenpeneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3BIK XUMHH,
(bakToJIOTHYECKHUE CBEJEHUS O CBOMCTBax, COCTaBe,
MOJTYYEHUH u 6e3omacHOM UCIIOJIb30BAHUU
BOKHEUIINX  HEOPTaHMYECKUX UM  OPraHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKON  JEATEIHHOCTU
YEJI0BEKA,;
IIP 3 - yMeTb BBISABISITH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSI3b ~ W3YUYCHHBIX  TOHATUM, MPUMEHSThH
COOTBETCTBYIOIINE MOHITHUS ITPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHWYECKUX M OPraHUYECKUX BEIIECTB U
UX  TpeBpalleHWid; U  BBIABIATH  B3aHUMOCBS3b
XUMHYECKUX 3HaHUU c MOHSATUSIMU u
MPEACTABICHUSIMU JPYIMX MpPeaIMeToB sl OoJee
OCO3HAHHOTO TOHUMaHUA W OOBSICHEHHUS CYIIHOCTH
MaTepUaIbHOTO  €IMHCTBA MHpPA;  HUCIOJIb30BaTh
CUCTEMHBIE XUMHUYECKUE 3HAHUS MJIsi OOBSICHEHUS H
MIPOTHO3UPOBAHUSA SABJICHUU, UMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOY;
IIP 4 - ymeTh UCc0JIb30BaTh HANMEHOBAHUS
XUMUYECKUX COCTMHEHUN MEKTYHAPOIHOTO COr03a
TEOPETUYECKON U MPUKIATHON XUMUHU U TPUBUAJIbHbBIC
Ha3BaHMS BEILECTB, OTHOCAIIUXCS K U3YYEHHBIM
KJIacCaM OPraHUYeCKUX U HEOPTaHUUECKUX
COCIMHEHUI; UCTI0JIb30BATh XUMHUECKYIO CUMBOJIMKY
JUISL COCTaBJIEHUs (POPMYJT HEOPraHUYECKHUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHuYEeCKUX
BEILIECTB; COCTABIISITh YPABHEHUS XUMUUECKUX PEAKIINil
U PaCKpbIBATh UX CYLIHOCTb: OKUCIUTEIBHO -
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM
COCTABJICHHUSI 3JIEKTPOHHOTO OajlaHCca 3TUX PeaKIuid;
peaKImii HOHHOTO OOMEHA ITyTeM COCTABJICHHSI X
MOJIHBIX U COKPAILEHHBIX MOHHBIX YPaBHEHMUIA;
peakiui ruApoJIn3a, peakum
KOMILIEKCOOOpa3oBaHus (Ha TpUMeEpe
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I'MAPOKCOKOMITJIEKCOB LIMHKA U AJIIOMUHUSA);
NOATBEPKAATh XapAKTEPHbIE XUMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIINMU SKCIIEPUMEHTAMH U
3alUCAMH YPABHEHUN XUMUYECKUX PEAKIUN;

IIP 6 - ymeTh KiTaccUPUIIUPOBATH HEOPTAHUUECKHUE U
OpraHUYECKUE BEIIECTBA U XUMUYECKUE PEAKLINU,
CaMOCTOSTEIILHO BRIOUPATh OCHOBAHUS ¥l KPUTCPUHU TSI
KJIacCU(PUKAIINN N3YIaEMbIX XUMUYECKUX O0BEKTOB;
XapaKTEpPU30BaTh COCTAB U BaKHEMIINE CBOMCTBA
BEILECTB, MPUHALJIEKAIINX K ONPEACIICHHBIM KlaccaM U
rpynmnaM COeIMHEHHM (MPOCThIE BEIECTBA, OKCUIBI,
THJIPOKCH/IBI, COJIN; YTIEBOIOPO/bI, IPOCTHIE 3(PUPHI,
CIUPTHI, (DEHOJIBI, aTbJACTU/IbI, KETOHBI, KAPOOHOBBIE
KHCJIOTBI, CJIOKHBIE YPUPBI, )KUPBI, YTIICBOJIbI, AMUHBI,
AMUHOKHUCIIOTHI, OCJIKH ); ONPEACNATh BUIbI XUMHUUYECKUX
CBs3eH (KOBaJICHTHAsI, HIOHHAs, METaNINYecKas,
BOJIOPOJIHAS), THUIThl KPUCTAIUNIMYECKUX PEIIETOK
BEILIECTB; KJIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIINH;
MIPUMEHSTH 3HAHUS O COCTaBE U CBOMCTBAX BEUIECTB AJIA
AKCIIEPUMEHTAJIbHON MPOBEPKU FMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEHN MTPOTEKAHNS XUMUYECKUX PEAKIUN U
MIPOTHO3MPOBAHUS BOZMOXHOCTEN UX OCYLIECTBICHUS
P 7 - cdopmupoBarb MNpEACTaBICHUS; O
MaTepualbHOM €AMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U
MO3HABAEMOCTHU SIBJICHUM MPUPOJBI; O MECTe U
3HAYEHUU XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€
polii B  OOECHEYEHHH  YCTOMYMBOTO  pPa3BUTHUSA
YeJI0BEYECTBA: B PELIEHUU MPOOJEM 3KOJOTHYECKOH,
HPHEPTreTUYECKON U MUILEBON 0€30MaCHOCTH, B PA3BUTHHU
MEJIUIIMHBI, CO3JaHWHU HOBBIX MAaTepUaIoB, HOBBIX
HMCTOYHUKOB JHEPTUH, B OOECMEYEHUH PAIMOHATBLHOTO
MPUPOAOTOIH30BAHNUS, B dbopMupoBaHUU
MUpPOBO33pEHUs U  OOIEeH KyJbTyphl YeJOBEKa,
a TaKXKe DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHHUS K
CBOEMY 370pOBbI0 U nipupoaHoit cpene; IIP 8 - BnageTh
CUCTEMOM XWMHUYECKUX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS  (JIOMOJIHUTETBHO K
CUCTEME TMOHATUA 0a30BOr0 ypOBHS) - HW30TOIbI,
OCHOBHOE U  BO30YXXJIEHHOE COCTOSIHHE€  aToMa,
ruOpuau3amnmsi aTOMHBIX — OpOWTalleld, XHUMHYECKas
cesi3b  ("CT " um "m", KpaTHbIE CBSI3M), MOJSIpHAs
KOHIIEHTpalusi, CTpyKTypHas Qopmyrna, u30Mepus
(cTpyKTypHasi, TeoMeTpuueckas (LHC-TpaHC-U30Mepus),
TUMBl XMMHYECKUX PEaKluil (rOMO- U TeTEepOTCHHbIE,
obpatuMbie ¥ HeOOpaTHUMBbIE), PacTBOPhI (MCTHUHHBIC,
JUCIIEPCHBIE CUCTEMBI), KPUCTAJUIOTHAPATHI, CTENEHb
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JTUCCOLIMAIINK, DJIEKTPOJIU3, KPEKUHT, PUPOPMHUHT);
TEOPUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKHE 3HAHUS, JIEKAlUEe B OCHOBE
MOHUMAaHUSI TPUUYMHHOCTH U CUCTEMHOCTU XUMHUYECKUX
SBJICHUM, COBPEMEHHBIC NPEJICTABICHUS O CTPOCHUU

BEIIECTBA  HA  aTOMHOM,  MOJEKYJSIPHOM U
HaJIMOJIEKYJSIPHOM  YPOBHSX;  IPEJICTaBICHUA O
MEXaHU3Max XUMHUYECKUX peaKLuid,
TEPMOIMHAMHYECKUX U KUHETUYECKHIX

3aKOHOMEPHOCTSIX HMX IPOTEKaHUs, O XUMHUYECKOM
pPaBHOBECHH, AUCIIEPCHBIX CUCTEMaX, (PaKTOJIOTUYECKUE
CBEJEHUS O CBOICTBax, COCTaBe, IMOJIYYEHUU U
0e301macHOM UCII0JIb30BaHUU BAKHEMIINX
HEOPraHWYECKUX W OPraHMYECKHX BEIIECTB B OBITY U
IPAKTUYECKOM  JIEATEIbHOCTH  YEJOBEKa;  OOIIMX
HAy4YHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOJCTBA (Ha
IIpUMEpPE MPOU3BOACTBA CEPHOM KHCIOTHI, AMMHAKA,
MeTaHoJIa, epepadoTku HedTH);

IIP 9 - ymers mpoBOAUTH pacyeTbl IO XUMHUYECKUM
dbopMynaM M YpaBHEHHSIM XUMHUYECKHUX PEAKIH C
WCIOJb30BaHUEM  (UBUYECKUX  BEIWYUH  (MAaCChI,
o0beMa ra3os, KOJIMY€eCTBa BEILIECTBA),
XapaKTEpU3yIOMIMX  BellecTBA C  KOJIMYECTBEHHOMU
CTOPOHBI: pacyeTbl MO HAXOXKIECHUI0 XUMHUYECKOU
bopmybl

BELIECTBA; pacueThl Macchl (00beMa, KOJMYECTBa
BELIECTBA) MPOAYKTA PEAKIUH, €CIU OJJHO U3 UCXOJIHBIX
BEIIECTB JAaHO B BHUJE pacTBoOpa C OIPEIECICHHON
MacCOBOH JI0JI€l paCTBOPEHHOI'O BEIECTBA WJIM JAHO B
M30bITKE (MMEET TMPUMECH); pacdyeTbl MAacCOBOM WU
00BEMHOM JOJU BBIXOJA MPOAYKTA PEAKIMH;, PaCUYETh
TerioBoro 3ddekra peakiuii, 00HEMHBIX OTHOIICHHIA
ra3os;

IIP 10 - ymeTh IJIaHUPOBATH U BBIIOJIHATH XUMUYECKUI
AKCTIEPUMEHT(ITPEBPAILICHHS] OPIrAHUYECKUX BEIECTB MpU
HarpeBaHUM, TMOJy4YE€HUE OTUJIEHA M H3YYEHUE €ro
CBOMCTB, KAYECTBEHHbIE pEAKIUH Ha  aJlbJETUIbI,
KpaxMmaJ, YKCYCHYIO KUCIIOTY; AeHaTypalus OeNKOB Mpu
HAarpeBaHWM, I[BETHHIE PEAKIMH OCJIKOB; MPOBOJIUTH
peaK MOHHOTO OOMEHAa, ONpPENENsITh CPeay BOJHBIX
pacTBOpOB, KAaueCTBEHHBIC pEaKklUu Ha Cyiabdart-,
KapOOHAT- W XJIOPUA- aHUOHBI, HA KaTHOH aMMOHUS;
pelmarb 3KCIEpUMEHTAIbHBIE  3aJayd IO  TeMaM
"Metaiel" u  "Hemeramnel") B COOTBETCTBUM C
NpaBUIaMU TEXHUKH OE€30MaCHOCTH IMpHU OOpalleHuu ¢
BEUIECTBAMU U JJADOPATOPHBIM  O00OPYAOBAHHUEM;
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NPEACTABIATh PE3YyJbTaThl XUMHUYECKOTO AKCIIEPUMEHTA
B (popMe 3anucu ypaBHEHHI COOTBETCTBYIOIIUX PEAKIIUNA
U (QopMynupoBaTh  BBIBOJIBI Ha  OCHOBE  JTHX
pE3yibTAaTOB;  AHAIM3UPOBATh W  OLICHUBATH  HX
NIOCTOBEPHOCTh

P 11 - ymeTh aHaIM3UPOBaTh XUMHUYECKYIO
nH(DOpPMAIHIO, TMOTYy4aeMyl0 H3 Pa3HBIX HCTOYHHKOB
(cpeactB maccoBoil uHdopmanmu, cetb MHTEpHET H
Npyrue); KPUTUYECKH aHAIU3UPOBATH XUMHUYECKYIO
nH(opMaIuio, nepepadaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHOMN y4eOHOU 3a1a4eii;

IIP 12 BrmageTs OCHOBHBIMH METOJAaMU HAy4IHOTO
[MO3HAHUS  BEIIECTB U  XUMUYECKUX  SIBJICHUU
(mabmroieHue, U3MEpEHUE, 3KCIIEpUMEHT,
MOJICIUPOBAHUE); YMEHHUSIMHU NPUMEHSITh 3TH 3HAHUS
[PA DSKCIIEPUMEHTAIIBHOM HCCIEIOBAHUM BEILIECTB U
ISt OOBSCHEHUS] XUMHUYECKUX SIBJICHUH, HWMEIOIINUX
MECTO B MPUPOJAE IMPAKTUYECKOU AEATEIbHOCTU
YeJOBEKA U B ITIOBCEIHEBHOU KU3HU

P 13 ymerp coOmiofaTh MpaBuja SKOJOTHYECKH
11e71IecCO00pa3HOTO TOBEJECHUSI B OBITY W TPYJOBOM
NEATEbHOCTH B LESAX COXPAHEHHSI CBOErO 310POBbS U
OKpYXarled  MNPUPOJHOW  CpeAbl;  YUYHUTHIBATH
OMAaCHOCTh  BO3JACHCTBUA HAa JKUBBIE OpPraHU3MBbI
ONPEAECICHHBIX BEIIECTB, MOHUMAsi CMBICT MOKAa3aTels
MPEAEIbHON JNONMYCTUMOW KOHILICHTPALMHU, U TOSACHATH
Ha IpuMepax CIIOCOOBI YMEHBIICHUS 151
[PEIOTBPAIIECHUASI WX BPEIHOTO BO3JIECUCTBUS  HA
OPTraHu3M YEJI0BEKa; MPOTHO3UPOBATh, AHATU3UPOBATH U
OIICHUBATh C TO3UIUN HKOJOTHYECKON Oe30MacHOCTH
[OCJIEACTBUS OBITOBOI 51 MIPOU3BOJACTBEHHOU
NMEeATeIbHOCTH 4eJIOBEKa, CBS3aHHOM C MepepaboTKoOn
BEIIECTB; MCIOJb30BATh TMOJYYCHHBIE 3HAHUS A
MPUHATHUS TPAMOTHBIX pPElIeHUN MPo0JieM B CUTYyaIUsIX,
CBSI3aHHBIX C XMMUEH,
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