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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 PEIMET «XUMHUD» SIBIISIETCS 00s13aTeNbHOMI qacCTBIO
0011e00pazoBarebHOr0 IKMKJIa oOpaszoBatenbHOM mporpammbel CIIO - Ilporpammer
MOJATOTOBKHM CIEIUATIMUCTOB CPEeAHEro 3BeHa mo creruainbHocTu 19.02.11 TexHomorus
MPOJYKTOB UTAHUS U3 PACTUTEIBHOTO ChIPbS

Tematuka pasnena 4 BapbHupyeTcss MO OOBEKTYy Oyaymied mnpodeccroHaIbHOM
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 MHpPAa KAaK OCHOBBI TMPHUHATUS PEUICHUWHM B KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO MOBEJAECHUS B IPUPOIHON CpeJe.

3amaun yueOHOro mpeamera:

1) cdopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOIIEH Cpele, LEJOCTHOM HAyYHOU KapTUHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

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

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

5) pa3BUTh yMEHHSI aHAJIU3UPOBATH, OIICHUBATH, MPOBEPSATH HAa JIOCTOBEPHOCTH U
0000111aTh HHPOPMALIUIO XUMHUYECKOTO XapaKTepa U3 Pa3IndyHbIX UICTOYHUKOB;

6) chopMHpoBaTH YMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOEU AECATENBHOCTU U
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOIIECCOB;

7) chopMupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTHKEHUW XUMHUYECKONW HAYKH U
TEXHOJIOTUH JIJIsl pa3BUTHUS COITMAIIBHON 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 BocmuTanue:

- IPUHATHUEC TPAAUIVOHHBIX HAIITMOHAJIBHBIX, O6HIC‘—ICJ'IOBC‘-ICCKI/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
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHUIMHPOBATH, IUIAHUPOBATH U CaMOCTOSATEIHLHO
BBIIIOJIHATh TaKyIO JESTEIbHOCTD;
- HMHTEpEeC K pa3IuuHbIM cepamM npodecCHOHATBHOM e TeNbHOCTH,

JIP 4

JKOJI0THYECKOe BOCIIUTAHHUE:

- c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOM KYJIbTYpPbI, IOHMMAHHE BIHUSIHHUS COLUAIBHO-
9KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE NPUPOJIHON M COLMAIBHON Cpe/bl, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJ0rMYECKUX IpooIeM;
- IUIAHHPOBAHUE U OCYILIECTBIICHHUE JACUCTBUI B OKPYKAIOLICH Cpele Ha OCHOBE 3HAHMS
LeJed yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
AaKTUBHOE HENIPUATHE NEHCTBUH, IPUHOCALINX BPE OKPYKAIOLIEH cpeae;

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 COJCPpIKaHUA 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 aKTyaJU3WPOBATh 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 HAaBBIKAMH y4eOHO-HCCIICIOBATEILCKON W MPOCKTHOW JIEATEIBHOCTH, HaBBIKAMHU
pa3perieHus mpoodieM;
- BBIABJISITh TIPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJU3WpPOBaTh 3aJiady, BBIJIBHTaTh
TUIIOTE3y €€ PEIICHMS, HAaXOIUTh APryMEHTHI I J0Ka3aTelIbCTBA CBOUX YTBEPKICHUU,
3aJ1aBaTh MapaMeTPbl M KPUTEPHH PEIICHUS;
- AHAJIM3UPOBATH IMOJNYYCHHBIC B XOAC PCHICHUA 3aJadd pPE3yJIbTaTbl, KPUTHYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHHUEC B HOBBIX YCJIOBUAX
-yMeTh IEPEHOCUTh 3HAHMSA B  TIO3HABATCIBHYID M  NIPAKTHYECKYI0  00JacTH
KUBHCACATCIIBHOCTH,
- YMETh MHTETPHPOBATh 3HAHMS M3 Pa3HBIX NMPEJAMETHBIX 00J1acTel;
- 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 IIOJyYyeHUS MHPOpPMALMM U3 HMCTOYHMKOB 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
IEJIEBOM ayTUTOPHUHU, 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
pelIeHN KOTHUTHBHBIX, KOMMYHMKATHUBHBIX M OPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, pecypcocOepexeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BIAJeTh HaBBIKAMM pACHO3HABAHUSA 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 YHUMBEPCATbHBIMA KOMMYHUKATUBHBIMH JEeHCTBUSIMHU:

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 B3aUMOICHCTBUS;

- 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 BBIMOJHATE PadOTy B YCIOBUSX pPEATbHOTO, BHUPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;




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

OBy1ajieHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU /1€l CTBUAIMM:

MP 6

a) camoopzanu3ayu:

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

- pacIupsATh paMKH Y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

MP 7

0) cCamMoKoHmpob:

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

- HCIIOJIB30BATh MPHEMbI peIIeKCHH 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 HMPOSIBJIATH THOKOCTH, OBITh OTKPBITBIM 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 JIFO/IeH PU aHAIN3E 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 CJIEAYIOITUX 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,
SJICKTPOOTPULATCIIBHOCTh, CTCIICHL OKUCJICHUA, XUMUUYCCKas CBA3b, MOJIb, MOJIIpHasd Macca,
MOJISIpHBIA 00BEM, YTIEPOJAHBIN cKeneT, (QyHKIHOHAIbHAS TpyMNa, paguKal, H30MepHs,
U30MEpBl, TOMOJIOTUYECKUN psifi, TOMOJIOTH, YIII€BOJOPObI, KUCIOPOA- U a30TCOACpIKAIIIE
COEJMHEHUs, OMOJIOTMYECKU AaKTHUBHBIE BellecTBAa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMEp,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KpHCTaUIMYecKas
peleTka, THUIBI XUMHUYECKUX peakuuil (OKUCINUTEIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
SHIOTEPMUYECKUE, PEAKIIMM HOHHOTO OOMEHAa), pacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
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 /.M. MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMHH, (PAaKTOJIOTHUECKUE CBEJICHHS O CBOWCTBAX, COCTaBE, MOJIyUYECHUH
1 0e30IacHOM HCIOJAb30BAaHUN BaXKHEHUIIIHNX HCOPraHNYCCKUX W OPraHUYCCKHUX BCIICCTB B
OBITY M TPAKTHUUYECKON NI TEIbHOCTH 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 TIPEACTABICHUSAMHU IPYTUX IMPEAMETOB JUIsl 0oJiee OCO3HAHHOTO MOHUMAHHS U
OO0BSICHEHUS CYIIIHOCTH MaTepUalbHOTO €MHCTBA MUPA; UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE
3HaHUSA Ui OOBSCHEHUS W MPOTHO3MPOBAHUS SBJICHUN, HMMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUpoaY,;

I1P 3

- YMCThb HCIOJB30BaTh HAMMCHOBAHUA XHMHUYCCKHX COCI[I/IHGHI/Iﬁ MCXKAYHApOJHOro 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 JUISI  COCTaBieHHs (OpMYyJ HEOPTaHHYECKHUX  BEIIECTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTBIX, COKpPALICHHBIX W CKEJIETHBIX) (opMyll
OpTraHU4YCCKUX BCIICCTB; COCTABJIATH YPABHCHUA XUMHUYCCKUX peaKHHﬁ U PAaCKpbIBATb HUX
CYLIHOCTh: OKHCIUTEIIbHO - BOCCTAaHOBUTENIbHBIX pEaKUUi MOCPEACTBOM COCTABJICHUS
AJIGKTPOHHOTO OajaHca 3TUX PEaKIUil; peakuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS HX
MOJIHBIX ¥ COKPAIICHHBIX HOHHBIX YPaBHEHU; peakuui THIPOJIN3a, peaxuit
KOMILIEKcooOpa3oBaHus (Ha npuMepe  THIPOKCOKOMIUJIEKCOB IIMHKA W aTOMHUHUS);
MOJATBEPXKJIATh  XapaKTepHble XHMMHUYECKHE CBOICTBAa BEIIECTB  COOTBETCTBYIOIIMMU
SKCIICPUMCHTAMU U 3aIMUCAMU ypaBHeHI/Iﬁ XUMHWYCCKUX peaKHHﬁ;

ITP 4

- yMeTh Kiaccu(pUIMpPOBaTh HEOPraHMYECKHE U OPraHMYeCKHEe BEIIeCTBA U XMMHYECKHE
pEaKIuu, CaMOCTOSITEILHO BHIOMpPATh OCHOBAaHUS W KPUTEPHH JJIS  KIACCU(PUKAIUN
M3Y4aeMbIX XHMHYECKHMX OOBEKTOB; XapaKTEepH30BaThb COCTaB W Ba)KHEHIIHME CBOWCTBA
BEILECTB, MPUHAICKANIUX K OMPEJEICHHBIM KjaccaM M TpyIIaM COEIUHEHHM (IIpOCThie
BEIIECTBA, OKCUJIBI, TUAPOKCHUBI, COJIU; YIIIEBOJOPObI, IPOCThIe dUPBI, CHUPTHI, (HEHOIHI,
QIBJICTU/IBI, KECTOHBI, KapOOHOBBIC KHCIOTHI, CIOXKHBIC 3(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 COCTaBe 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
IIO3HABAEMOCTH SIBJIEHUI MPUPOJIBI; O MECTE U 3HAUEHUU 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€puUalioB, HOBBIX HNCTOYHHKOB OHCPruuv, B oOecrieueHnun panroOHaJIbHOI'O
HIPUPOJIONIONIB30BaHNs, B (OPMHUPOBAHUU MHUPOBO33PEHUS " o0reit KYJIBTYpbI
YeJI0BEKa, a TakKe SKOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 310POBBIO U
IIPUPOJHOM CpeneE,

IIP 6

- BIAAETh CUCTEMON XMMHUYECKHUX 3HAHMUN, KOTOpPask BKJIKOYAET: OCHOBOIIOJIAratoIve 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
reTeporeHHble, oOpaTUMble 1 HEOOpaTUMBIE), pacTBOPbI (MCTUHHBIE, JUCIIEPCHBIE 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 YpPOBHSX;
MPEJICTAaBICHUS] O MEXaHU3MaX XMMHUYECKUX PeaKlui, TEPMOJMHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSX MX NPOTEKAaHUS, O XMMHYECKOM pPAaBHOBECUH, JMUCIEPCHBIX CHCTEMAX,
(akTOJIOrMUECKUE CBEJCHMs O CBOWCTBAaX, COCTaBe, IOJIY4eHHH U  0e30IacHOM
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 HeDTH);

P 7

yMETb MPOBOAMUTH PACUETHI IO XUMUYECKUM (POpMYTaM U ypaBHEHUSM XUMUYECKUX PEAKIHil ¢
WCIIONBb30BaHUEM (DHU3MYECKUX BEMMYMH (Macchl, 0O0beMa Ta30B, KOJIMYECTBA BEIIECTBA),
XapaKTEePU3YIOUIUX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI:  pacyeThl IO  HAXOXKIEHUIO
XUMUYECKOH (HOPMYJIBI

BEIIECTBA; pacueThl MacChl (00beMa, KOMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIA OJHO U3
HCXOJHBIX BEIIECTB JAaHO B BUJE PACTBOpA C OMPEACIICHHON MacCOBOW J0JIe PacTBOPEHHOTO
BEIIECTBA WJIM JJAHO B M30BITKE (MMEET MPHMECH); pacdyeThl MacCOBOW WM OOBEMHOUN 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 U BO30YKIEHHOM
COCTOSIHMM) U MOHOB XMMHUYECKUX 31eMeHTOB 1 - 4 nepuonos Ilepnoanueckoit cucrems ..
MeHpeneeBa U MX BAJICHTHBIE BO3MOXHOCTH, HUCIIONB3ys monsaTus "s", "p", "d-amekTpoHHbIe"
opOuTany, »HHEPreTHYEeCKue YPOBHM; OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS 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 aJbAETUIbI, KpaxMall, YKCYCHYIO KUCIIOTY; JIeHaTyparus
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; peIlaTh SKCHEPUMEHTalbHbIE 33/Ja4d 10 TeMaM
"Metamnsl" u "Hemeramnel") B COOTBETCTBHM C IpaBWJIAMU TEXHUKU O€30MAaCHOCTU IIPH
oOpalleHun C BELIeCTBAaMHU U J1a0OpaTOpHBIM OOOPYIOBAaHUEM; IPEACTABIATh PE3YIbTATHI
XUMHUYECKOTO SKCIIEPUMEHTAa B (OpPME 3allMCU YPAaBHEHUN COOTBETCTBYIOIIMX pPEAKLUN 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 aHATU3UPOBAThH
XMMHYECKYI0 HH(pOpMAIHIo, IepepadaTeiBaTh €€ W HUCIOJNB30BaTh B COOTBETCTBHU C
MOCTaBJIEHHOW yueOHOM 3a1auel;

1P
12

- BJIaJIETh OCHOBHBIMH METOJIaMH HAaY4YHOTO MO3HAHUS BEIIECTB W XUMHYECKUX SIBICHUU
(HabmroieHne, HM3MEpEeHue, HSKCIEPUMEHT, MOJCIUPOBAHUE); YMEHUSIMH TPUMEHSATHh 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 COOIOIaTh MPAaBUiIA KOJIOTMUYECKH LIEJIECO00Pa3HOro 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 IIOKa3aTells INPEeAeTbHOW OIMYCTUMOM KOHLEHTpAlud, U IMOSCHAThH Ha IpUMeEpax
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 BeleCTB; MCIOIb30BaTh IOJYUYCHHBIE 3HAHMUS JUIS TNPUHATHS 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 156
B T.4.

OcHOBHOE cojiep:KaHHe 131
B T. 4.

TEopeTHYecKoe o0ydeHue 99
NPAaKTUYECKUE 3aHATHUS 10
1a0opaTOpHbIEC 3aHATHS 22
ITpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJEPKAHME o5
B T. U..

TEopeTHYecKoe o0yueHHe 17
nabopaTOpHbBIE 3aHITHUS 8
IMpomexyTounas arTecTamus (IK3aMeH)

2.2. TemaTuyecKkuii IJIaH U COAEPKaAHNE YUeOHOT0 MPeAMeTa
HanmeHnoBanue Copepxxanue y4eOHOro MaTepnaa (0CHOBHOE U O6bem | Ilmanmpyembie
pa3iesnoB u TeM npogeccHOHATbHO-OPUEHTHPOBAHHOE), JIA00OpPaTOPHbIE| 4YaCOB pe3yabTaThl
U MPAKTHYeCKHE 3aAHSTHSL. OCBOCHUS
yueOHOro
npeaMera
1 2 3 4
OcHOBHOE coJepkaHue 156
Pazgen 1. O0mme noHsiTus U 3aKOHbI XUMHUHU. OCHOBBI CTPOEHMS BellleCTBA 26
Tema 1.1. OCHOBHOE coJep:KaHue 6 JIP 3,5;
OcnoBuble ouATUsA U | TeopeTnyeckoe oGyueHue 5 MP 1-MP 9
3aKOHbBI XUMUHU. OCHOBHBIE NOHATHS XMMHHK. BemectBo. Atom. Monekyia. [1P1-6;I1P7,
Cocras BelecTsa. XUMUYECKHH dDIIeMEHT. XUMUUECKUE 3HAKU U (POPMYIIBL. ITP11-13;
M3mepenns B xumuu. |[KonndecTBEHHBIE OTHOMIEHUS B XUMUH. OCHOBHBIE
KOJTMUECTBEHHBIC 3aKOHBI B XUMHUU M PaCUEThI 110
YPaBHEHUSAM XMMHYECKHUX peakiuii. MoJb Kak equHuIa
KOJM4ecTBa BeniecTBa. MolsipHas Macca. 3aKOHBI
COXPAHEHHUS MacChl M SHEPTUU. 3aKOH ABOTrajipo.
ModnsipHblii 00beM ra3zoB. OTHOCHTENbHAS TUIOTHOCTD
ra3os.
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IIpakTnyeckue 3aHATHS

PacueTsl Mo XuMI4ecKuM (POpMyJiaM U ypaBHEHUSIM
Penrenne 3a7aHni Ha MCITOJIB30BAHNE XUMHUYECKOM
CHMBOJIMKHA U HA3BaHUW COCMHEHUH 110 HOMEHKJIAType
MEKTYHapOJHOTO COI03a TEOPETUYECKON Y TPUKJIIATHOM
XMMUHU U TPUBUAIBHBIX HA3BaHUU JJI COCTaBICHUS
XUMHUYECKHUX (POPMYJT IBYXaTOMHBIX COSAMHEHUHN (OKCHIOB,
Cynb(UIO0B, TUAPUIOB U T.I1.) ¥ IPYTHX HEOPTAHUYECKUX
COeUHEHHMI OTACIBHBIX KIJIACCOB.

Tema 1.2. OcHoBHOe copepxaHue 6 JIP 1 —5; MP 1-
[Tepronnyeckuii 3akoH| Teoperuyeckoe 00ydeHne 5 MP 9
u [Tepuoanyeckast [Tepuoaryeckas CUCTEMa XUMHYECKHX deMeHToB J[. 1. [P 1;I1P9;
cucTeMa XUMHYECKUX Menpeneesa. @usnueckuii cMpicn [leproanueckoro [1P11-13;
pnemenToB J[.1. sakona J[.1. MeneneeBa. 3aKOHOMEPHOCTH M3MEHCHHS
MenjienieeBa B CBETE  |CBOWCTB XUMHYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH
TCOPUH O CTPOCHUH  [MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUH C
aToMa MOJIO’KEHWEM XUMHUYECKOTo 31eMeHTa B [leproanueckoit
cucteMe. MUpoBO33peHYECKOE U HAyYHOE 3HAYCHUE
[Tepnonuueckoro 3akona J[.M. Menaeneesa. [Iporao3ssr
/.. MenneneeBa. OTKpbITHE HOBBIX XMMHUECKUX
SJIEMEHTOB.
CoBpeMeHHast MOJIeIb CTPOCHHUSI aTOMa. DJIEKTPOHHAs
KoH(purypanus aroma. Knaccupukanus XuMuuecKux
DIIEMEHTOB (S-, P-, d-351eMeHThI). BasieHTHBIC 3JICKTPOHBI.
BaneHTHOCTh. DNEeKTpOHHAs MPUPOJa XUMUYECKON CBS3H.
DIIEKTPOOTPULIATETLHOCTh. M30TOMBI, OCHOBHOE 1
BO30Y>KICHHOE COCTOSIHHE aToMa, THOPUAU3AIIHS aTOMHBIX
opOuTaeil.
IpakTHyeckoe 3aHsATHE 1
Pemienne npakTHUEeCKUX 3a/1aHUI HA COCTaBJICHUE
HIIEKTPOHHO-Tpaguueckux popmyin aneMeHToB 14
MEepPUOJIOB.
Tema 1.3. OcCHOBHOE coJep:KaHue 4 JIP 5:MP 1-MP
XUMHU4ecKas CBSI3b Teoperuueckoe o0yueHue 4 0
ITonsTre 0 XMMHYecKor cBs13u. KoBajieHTHAas CBA3b, €€ [1P1-5:11P9;
Pa3HOBUJIHOCTH M MEXaHU3MBbI 00pa3oBaHus (OOMEHHBIN U MP11-13;
ITOHOPHO-aKIIEeNTOPHBIN). MoHHAs CBs3b. MeTammnaeckas
cBsi3b. BogoponHas  CBsI3b.
MexMOJIeKYIIPHBIE B3aUMOICHCTBHSI.
Tema 1.4. OcHOBHOE coJiep:KaHue 2 JIP 3-5;
Hucnepchsbie Teoperuueckoe o0yueHue 1 MP 1-MP 9
CHUCTEMBbI [TonsTre o nucnepcHbIX cuctemax. Jucnepcuas daza u [P1;ITP11-13;
nucnepcuonHast cpena. Knaccudukanus AucrnepecHbix
cucteM. [ToHsITHE O KOJIJIOUTHBIX CUCTEMAX
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHME 1
Kunkue kpuctamibsl. MuHEpabl ¥ TOPHBIC TOPOJIBI KaK MPUPOTHBIC CMECH. 1
OMyJbCUU U CYCIIEH3UHU. 30 (B TOM 4mcie a’po3onu) u renu. Koarymsuus.
Cunepe3uc.  JlucmepcHble  CHCTEMBI, HUCIIOJIb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHOM JIESITEIBHOCTH YEJIOBEKa.
Tema 1.5. OCHOBHOE cO/Iep:KaHue 8 JIP 5;
Teopus Teopernyeckoe 00yueHmne 6 MP 1-MP 9
DJIEKTPOJIUTHYECKON | DIEKTPOIMTUYECKAS JIUCCOIMAIUS. DICKTPOJIMTHI W [1P1-3:I1P10-
Aucconmanun HEBJICKTPOUTAHI. ONEeKTpoauTHYeCKas  JAUCCOLUALMSL.
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MexaHu3Mbl  SJEKTPOJUTHUYECKON  JTUCCOUMAMU IS
BCIICCTB C paBHHqHBIMH THUIIaAMHU XHMH‘-ICCKOﬁ CBA3U.
['mapatupoBaHHble W HETHWAPATUPOBAHHBIE  WOHBI.
Crenenb 3MEKTPOIUTUYECKON uccormanuu. CuibHbIE U
cnmabpie 37eKTpOoauThl. OCHOBHBIE TIOJOKEHHS TEOPUHU
3IEKTPOJUTUYECKON auccounanuu. KucioTel, ocHOBaHUS
Y COJIM KaK dJICKTPOJIUTHI.

13;

OTJIENbHBIX KJIACCOB (0OCOOEHHOCTH KiIaccuuKaIu u
HOMEHKJIaTyphl BHYTPH KJIacca; TOMOJIOTMYECKHH psil 1 001as
dbopmyna; uzomepus; pusndeckre CBONCTBA; XMMUYECKHE
CBOWCTBA; CIOCOOBI MOTyYSHHS):

HenpeAeabHbIE U apOMaTH4YecKue yriieBooposl. Ilonrmmepusanms
STUJICHA KaK OCHOBHOE HallpaBJIEHUE €ro MCIoyib30BaHus. ['openue
AlleTUIIEHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHH JIJIs
CBapKU U pPE3KH METAJUIOB,;

KHCJIOPOACOAEpIKAIINE COeAUHEHUS (CIIUPTHI M TPOCTHIE 3(PUPBI,
(beHOIIBI, abIETU/bl U KETOHBI, KapOOHOBBIE KUCIOTHI U UX
npon3BojHbIe). [IpakTHUecKOe MPUMEHEHNE STUIIEHTIIUKOJIA,
rnunepuHa, peHona. Ilpumenenne gpopmanbaeruia, aneTaabaernia,

JlabopaTopHoe 3aHsiTHE 2
Peakuuu moHHOrO OOMEHa, MIyIIHE 10 KOHIIA
Pazjen 2. CTpoeHue U CBOIMCTBA OPraHMYeCKNX BeleCTB 94
Tema OcCHOBHOE cojJepKkaHue 8 JIP 1-5;
2.1. TeopeTnueckoe o0yueHue 7 MP 1-MP 9
Knaceud  [Ipeamer oprannyeckoi Xumun. B3auMoCBsA3b HEOPraHUYECKHX [1P1-6;11P8;
UKaIus, OpPraHM4ecKHMX BELIECTB. I1P11-13;
CTpoeHHE  [XMMHYECKOE CTPOCHHE KaK MOPSIOK COCTMHEHHS aTOMOB B
1 MOJIEKYJI€ COTJIAaCHO UX BaJIeHTHOCTU. OCHOBHBIE MOJTOXKEHUS
HOMEHKII TEOPUH XUMHYECKOTO CTPOCHUSI OPraHUYeCKUX coeMHeHUN A.M.
arypa bytiepoBa. YriaepoaHslil CKeIeT OPraHu4eCKOrM MOJIEKYJIbI.
opranude  MoseKyJIsIpHbIE U CTPYKTYPHBIE (Pa3BepHYThIE, COKPAIIICHHBIC)
CKHUX XUMHYecKre (GOopMyIbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
BCICCTB XUMHUYECKOTO CTPOCHHUsSI MOJIeKyi. M3omepus u n3omepsl
(cTpyKTypHasi, reoMeTpuueckas (IHC-TPaHC-U30MEPHUS).
KpaTHOCTP XMMHUUYECKOU CBSI3H.
[TonsTre o pyHKIHOHANBHOM Tpymie. [[puHnunel kKnaccupukanuu
OpraHUYEeCKUX COCAMHEHUI. MexIyHapogHasi HOMEHKIIATypa U
MPUHIUITBI HOMEHKJIATYpPbl OPraHUYECKUX COSAMHEHUM.
IlpakTHYeckoe 3aHsITHE 1
CocTaBlieHHEe CTPYKTYPHBIX (hOPMYI BCEX M3BECTHBIX H30MEPOB
Tema 2.2. OcHOBHOE CO/Iep:KaHHe 82 JIP 1-5;
CBolicTBa Teopernueckoe o0yueHue 59 MP 1-MP 9
OpraHM4ecKHX| DU3NKO-XUMHUYECKHE CBOMCTBA OPraHMYECKHUX COEAUHEHMI 5 I1P2-6;I1PS;
COCZIMHEHHUH |OT/IeNbHBIX KJIACCOB (OCOOCHHOCTH KiIacCHU(UKaUK 1 I1P10-13;
HOMEHKJIATYphl BHYTPHU KJIacCa; TOMOJIOTHYECKUM PsT M o01Ias
dbopmyna; uzomepus; Gpuzndeckre CBONCTBA; XMMUYECKHE
CBOMCTBA; CIOCOOBI OJYUYEHHS):
Npe/ieNIbHbIE YTIEBOJA0POIBI.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE 2
['openune MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B TPOMBITINICHHOCTH U 2
ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOKICHHE B IPUPOIC U
MIPUMEHEHUE aJIKaHOB;
DU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COECTUHEHUN 36
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YKCYCHOM KUCIOTBI. MblJIa KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT.
Moro1e cBOiicTBa MBLIA,

Oprannuecku | bruoopranudeckue coeuaenus. [IpumMeHeHne 1 OHoIorHIecKast
€ BEIIECTBA B | poJIb YIIeBOA0B. OKMCIIEHUE YIIIEBOIOB — HCTOYHUK DHEPIUU
PKU3HEACATEIIb| KMBBIX OpraHu3MoB. O0NacTH NpUMEHEHHsT aMUHOKHUCIIOT.
HOCTH [IpeBparenus GeNKOB MUY B Opranu3Me. buongorunueckue
YEIIOBEKA. ¢GyHkuuu 6enkos. buonornueckue GyHkun xxupos. Posb
[IpOM3BOJCTB | OpraHUYECcKON XMMHHU B PEIICHHH MPOOIIEM MUIIEBON

oH 0€30MaCHOCTH.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJIEPIKAHUE 2
MHuorooOpa3ue KapOOHOBBIX KHCIOT (IIaBEICBOM KHCIOTHI KaK JIBYXOCHOBHOM, 2
AQKPUJIOBOM  KHUCIOTBI ~ KaK  HENpeaelbHOH, OCH30HHOM  KHCIOTBI  Kak|
apomaTtudeckoit). [lmenkooOpasyromme Maciaa. 3aMeHa JKHPOB B TEXHHUKE
HENUIIEBbIM ChipbeM. CHHTETHYECKHE MOIIIHUE CpPeacTBa. MOJIOYHOKHCIOE
OpokeHue riroko3bl.  Kucinomonounble m0poAykThl. (CHIIOCOBaHHE KOPMOB.
HutpoBaHue HEUI0I035L.

PU3UKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUN 12

OTJIENbHBIX KJIACCOB (OCOOEHHOCTH KiaccU(UKAIMU U

HOMEHKJIATYpPhI BHYTPH KJIACCa; TOMOJIOTUYECKUH PsJT ¥ 00IIIast

dopmyna; uzomepus; Gpusndyeckre CBONCTBA; XMMUYECKHE

CBOMCTBA; CIIOCOOBI OJIYUYCHHS):

— a30TcoJIeprKalle coeAMHeHNs (AaMUHBI U aMHUHOKHCIIOTHI, OCIKH).
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
®epmenTsl. I'opmons! .ButamMuHbL. 2

IlpakTHYeckne 3aHATHA 5

CocraBnenue CTpYKTYpHBIX (POPMYJT M Ha3BaHUE AIKAHOB IO
MEXIYHApOAHONH HOMEHKIIAType
CocraBnenue CTPYKTYpPHBIX (POPMYJT U Ha3BaHUE AIKEHOB IO
MEXIYHApOAHONH HOMEHKIIAType
CocrapneHue CTpYKTYpHBIX (OpPMYII U Ha3BaHUE AJTKUHOB T10
MEXIYHApOAHONH HOMEHKIIAType
Pemrenue pacdeTHbIX 33724 110 TeMe « Y TIIEBOIOPOIBI»
CocraBrieHre CTPYKTypHBIX (OpMYI U Ha3BaHUE CIIHUPTOB 110
MEXyHAPOAHOW HOMEHKIIAType
JlabopaTopHble 3aHATHS 12
[Tonyyenue 3THIEHA U3 HTUIIOBOTO CIIUPTA U U3YUYEHUE €TO0
CBOWCTB
[Tonyuyenue u n3ydeHue CBOMCTB aleTUIICHA
CBolicTBa apOMaTHYECKUX YIIIEBOAOPO/IOB
[Tonydenue u n3yuyeHUe CBOWCTB CIUPTOB U (PEHOJIOB
[Tonydenune u u3yyeHne cBOWCTBA YKCYCHOTO allbJIerujia
XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIOT
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COIEP/KAHUE 6
JlabopaTopHble 3aHATHSA
N3yuenue cBoiicTB )kupoB. CpaBHEHHE CBOWCTB paCTBOPOB MbLIa U MOPOIIKA 6
CBoiicTBa yIJI€BOIOB
XVMHYEeCKUE CBOWCTBA OEIIKOB
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEP/KAHUE 4 JIP 1-5;
MP 1-MP 9
Tema 2.3. Teopernuyeckoe o0yueHune 4 11P2-6;I1PS;
[1P11-13;
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KJaccu(UKalus 1Mo pa3IMuHbIM MpU3HAKaM. XUMHUYECKHUE CBOMCTBA]
KHCJIOT B CBETE€ TEOPUU DIIEKTPOJUTUYECKOM JAMCCOLHALINH.
OCOOEHHOCTH B3aMMOJICHCTBUSA KOHIEHTPUPOBAHHOW CEpHON H
Q30THOM KHCIOT ¢ MeTaiuiaMd. OCHOBHBIE CHOCOOBI MOJy4eHUs
KHUCJIOTBI.

OcHoBaHns 1 ux cBoMCTBAa. OCHOBaHUA KakK 3JEKTPOJIUTHI, UX
Kiaccu(uKanus 1Mo pa3IMyHbIM NpU3HAKaM. XUMHUYECKHUE CBOMCTBA]
OCHOBAaHUN B CBETE TEOPUHM DIIEKTPOJIUTHYECKON IJUCCOLUALMH.
Pa3ioxkeHne HepacTBOPUMBIX B BOJE OCHOBAaHMHW. (OCHOBHBIE
CIOCOOBI IOTY4YEHUSI OCHOBAHUH.

Comu un ux coiicrBa. Conu kak 31ekTpoauTsl. Colu cpeiHue,

KHUCJIbIE 1 OCHOBHBIE. XMMHYECKHUE CBOMCTBA COJIEH B CBETE TEOPUU

npuMeHeHue | HykiienHOBbIE KUCTIOTHI: cOCTaB U cTpoeHue. CTpoeHue
opranndeckux| Hykieotua0B. CoctaB HykJenHoBbIX kucioT (JJHK, PHK). Pons
BEILIECTB B HYKJICMHOBBIX KUCJIOT B )KU3HEJESTEIbHOCTH OPraHU3MOB.
[IPOMBIIIICHH
OCTH
Pa3nes 3. CTpoeHue U cBOiiCTBAa HEOPraHNYEeCKHX BellleCTB 32
Tema 3.1. OCHOBHOe coJIepKaHue 10 MP 1-MP 9JIP
Xumnyeckue | Teopernuyeckoe odyueHune 6 3-5;
peakuuu Knaccugukanus xummueckux peakuuil. Peakuun coennnenus,
pasnoKeHus, 3aMelleHus, ooMeHa. KaTanurudeckue peakium. [1P2-6;I1P10-13;
["'oMOreHHbIe U reTepOreHHbIe PeakMU. DK30TEPMUUECKUE U
SHJIOTePMHUYECKHE peakuu. TernnoBoi 3 PeKT XUMHIECKIX
peakuuid. TepMOXUMHYECKHUE YPAaBHEHUS.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuu. CTerneHb
okucneHust. OKUCIUTENb U BOCCTaHOBIEHHE. BoccTaHOBUTEND U
OKHCJIEHHE. MeTo 3JIeKTpOHHOTr0 OaslaHca JJisi COCTaBICHUS
YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMH.
CxopocTb xumMHuueckux peakuuii. [lonsitue o ckopoctu
XUMHUYECKHX peakluil. 3aBUCHMOCTb CKOPOCTH XUMHUECKUX
PEaKIyii OT pa3InYHbBIX (PAaKTOPOB: MPUPOIBI PEArUPYIOMIUX
BEIIIECTB, UX KOHLEHTpAlUs, TEMIIepaTypbl, IOBEPXHOCTU
CONPUKOCHOBEHMSI U UCMOJIb30BAaHUS KaTaJIN3aTOPOB.
OO0paTuMoCTh XUMUYECKUX peakiuii. OOpaTuMble 1 HEOOpaTUMBbIE
peakuuu.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIEHUS.
IIpakTHyeckoe 3aHATHE 2
CocTaBiieHHe OKUCIUTENBHO -BOCCTAHOBUTENIBHBIX PeaKIMi
IIpodeccnoHATBHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE 2
JlabopaTtopHoe 3aHsiTHE 2
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPALUH pearupyromnux
BEIIECTB, TEMIIEPATYPHI, IPUPOIbI PEArUPYIOIINX BEIIECTB, CTENIEHH U3MEIbUCHHE
pearupyommx BeleCTB
Tema 3.2. OcHoOBHoOe cojJep:kaHHe 14 MP 1-MP 9JIP
Knaccugpu Teopernueckoe o0yueHmne 10 3-5;
Kanuu, Knaccudpukanusa Heopranmdeckux Bemiects. [IpocTeie n
HOMEHKJIa CIIOKHBIE BemmecTBa. OCHOBHBIE KIIACChl CII0KHBIX BEIIECTB I1P7; 11P10-13;
Typa (OKCHIBI, THAPOKCHUIBI, KUCIIOTHI, coi). HoMeHkaTypa u Ha3BaHHe
CTPOECHHE HEOPTraHMYECKUX BELIECTB UCXO/Is U3 X XUMUYECKOH (POPMYIIbI WU
HEOPraHWY  |COCTaBJIEHUE XUMUYECKOU (POPMYIIbI UCXOMS U3 Ha3BaHUS BEIIECTBA
€CKHX 110 MEXIyHapOAHOM UM TPUBHAIBHON HOMEHKIIATYpE.
BCIIICCTB Kucnorel m mx cpoiictBa. KHCIOTBI Kak 3JIEKTPOIMUTHI, HX
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PIICKTPOJIUTHYECKON aucconranii. CrocoObl MOMydeHUs COJeH.
I'mpponus cosen.
OKcuapl u 1504 CBOMCTBA. Coneobpa3zyromue 151
HeconeoOpasyrome  okcuabl.  OcHOBHBIE, aMQOTEpHbIE U
KHUCJIOTHBIE OKCH/JIbI. 3aBUCHUMOCTh XapakTepa OKCHAa OT CTEIEHU
OKHUCJICHHS O00pa3ymoliero ero Merauia. XUMHUYECKUE CBOWCTBA
okcuaoB. Ilonmyuenne oxcupoB. Ilonstue o pH pactBopa.
Kucnornas, nienoynas, HelTpajibHas cpejia paCTBOPOB.
JlaGopaTopHble 3aHATHS 4
W3yuyeHue CBOMCTB KUCIIOT, OCHOBAHUM OKCUIOB U COJIEU
N3ydenune ruapoansa cojie pa3IuyHoro Truia
Tema 3.3. OcHOBHOE coJiepKaHue 8 JIP 1,2;
®dusuko- Teopernueckoe o0yueHue 4 MP 1-MP 9;
XUMHUECK Metamsl. O0mue Gpu3nUecKue ¥ XUMUYECKUE CBOMCTBA METAJLJIOB. [1P10-13;
ue CrniocoOsl nostyueHus. 3Ha4YeHHe METANIOB ¥ HEMETAJLIOB B 2
CBOMCTBA MIPUPO/IE U )KU3HEEATETLHOCTH YeJIOBeKa U oprann3moB. Kopposus
HEOpraHu4 METaJUIOB: BUIBI KOPPO3UH, CIIOCOOBI 3AIIMUTHl METAJNIOB OT
€CKHUX KOpPpPO3UH.
BEIIECTB
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COIEPKAHNE 2
Hewmeramisl. O61ue Gpu3nvecKrue 1 XMMUIECKHUE CBOMCTBA HEMETAJLIOB. THITMYHBIC 2
coiictBa MeTaiuioB | Y— Y| rpynm. Kitaccudukanust 1 HOMEHKIaTypa coeIMHEHUIA
HeMeTay10B. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IPHUPOJIE.
JlabopaTropHbie 3aHATHSI 4
XUMHUYECKHE CBOMCTBA METAJIJIOB
XHUMHYECKHE CBOMCTBA HEMETAILIIOB
Paznen 4. Xumusi B ;KM3HHM 0011IeCTBA 4
IIpodeccnoHaNIbHO-OPUEHTHPOBAHHOE COIEP/KAHUE
Tema 4.1. Teopernueckoe o0yueHue 4 JIP1-5;
Xumust B XAMHSL B NPOMBIIUIEHHOCTM M XHMHMYECKOW TEXHOJIOTHH, MP 1-MP 9
PKU3HU CEIILCKOM XO3SMCTBE, MOBCEIHEBHOM KM3HM UYEJIOBEKAa, MUIICBOM I1P1-13;
oOmiecTBa MIPOMBIIIJIEHHOCTH.
XuMus U IpoOIeMBbl OKPYKAIOIIEH Cpeibl.
buorexnonorus
IIpomexyTouyHas aTrecTanus (3K3aMeH)
Bcero: \ 156 |

3. YCJIOBUA PEA/IMZALHUUIIPOTI'PAMMBI YYEBHOTI'O ITIPEJIMETA

3.1 TpeGoBaHusI KMUHUMAJIBHOMY MATEPHATbHO-TEXHHYECKOMY 00ecnedyeH 1o
Peanuzarus yaeOHOTO MpeMeTa OCYIIECTBISCTCS B:

KaOuner o0menpogeccuoHa bHbIX TUCHUILIAH Ne 16

YueOHas ayauTopus I IPOBEICHUS YICOHBIX, MPAKTHUSCKUX 3aHITHH, IS
TPYIIIOBBIX U WHIUBUYAJTbHBIX KOHCYJIbTAIIUH, UIST CAMOCTOSITEIBHOM PaOOThI, JIJIs
TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOH aTTeCTAIINH.

Crou u CTyN ISl MPENoaBaTeNs, CTOJBI U CTYJIbS 711 00yJaroIuXcs, J0CKa,
TpuOyHa, HOyTOyK ASUS K50AF c BbIx0/10M B ceTh MIHTEpHET U TTpOrpaMMHBIM
obecrieuenneM: Microsoft Windows 7(Koutpakt Ne(0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecmumaTHoe\cBoOO1HO pacpocTpansemoe), Suaekc bpaysep
(6ecrutatHOC\CBOOOTHO pacmpocTpaHseMoe); 3kpaH Projecta SlimScreen (180x180 cm)
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Matte WhiteS, Case Black Grey; mynbrumenuiinbiii mpoexktop BenQ Projector MW663
(DLP , 3000 momen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video, USB, IT1Y, 2
D/3D)ctennpl, makatel, TAOIHUITEI, MOJHBIN MYJIbTUMEIUWHBIA KYpC OpraHMYeCKOM
XUMUH + BCE OMBITHI OpraHuku «OpraHuyeckas XuMus», y4eOHO€ 3JIEKTPOHHOE U3/IaHUE
«Xumus (8-11 kiacc). Buptyansnas nabopaTopus», yueOHO-METOIUUECKUN KOMITIIEKC
«XuUMUsD

Jladoparopusi xumuu Ne 14

VY4eOHast ayauTopus IJis IPOBEICHUS Ja00paTOPHBIX 3aHATHN, IS TPYHIOBBIX H
WHIUBUTYaIbHBIX KOHCYJIbTAITUH, IS TEKYIIETO KOHTPOJIS.

Cron w cryn s TmpenojaBaTens, KOMIUIEKT JabopatopHoit wmeOenu ams
00yJaronuxcsl.

JlabopatopHoe oOopynoBaHME W TpUOOpPHI: OaHAd BOASIHAS, JUCTUIUISTOP,
pedpakToMeTp, MOISIPUMETP, (POTOIIEKTPOKOIOPUMETP, BIIATOMEP, BECHI aHATUTHYECKUE,
BEChl  TEXHOXUMHYECKHE,  XOJOJIUIBbHUK  OBITOBOM, OTHETYIIUTENb,  IITATUBBHI
METaJUIMYeCKHe, OCHAIllCHHbIe HabopaMu JalloK W KOJIel, CYIIWJIKA JUIsl CTEKJISTHHOU
MOCY/IbI, IKAa( BHITSLKHOM, MIKad CyIIMIbHBIN, TEPMOCTAT, My(esibHasl TeUb, MOMWKAa;

JlaGopaTopHble TPUHAMICKHOCTH U TMOCYyJIa: CHOUPTOBAasl TOpeiKa, TPYOKH
CTEKJIsIHHBIE, (apdopoBble TPEYrOJbHUKH, IITATHBBI I NPOOUPOK, IIMNATENd
METaJUIMYECKHe, JIOKKU TUIACTMACCOBBIE JUISl CBHIMYYUX MPOIYKTOB, MHUKPOUIIATENb,
IpOOUpPKU J1TA0OpaTOPHBIE, CTAaKaHbl XMMHUYECKHE, KOJIObI KOHHUYECKHE OplieHMmeiepa,
BOPOHKAa CTCKJSIHHAS KOHHWYECKas, OFOKCHI, CTAKaHYMKH JJI1 B3BEIIMBAHUS, dKCHUKATOD,
CKJISIHKM JIJI1 PEaKTUBOB, CKIIIHKU C TyOyCOM, KOJIOBI, CTEKJIa YacOBbIE, KPUCTAILIN3ATOD,
TpyOKHU XJOpKabIIMEBbIC, MPEIMETHBIC CTEKIIA, (papdopoBas yaria, ctynka gpapdopoas ¢
NEeCTUKOM, Oymara HWHAMKATOpHAas yHHUBEpcalbHas, Oymara (QuibTpoBaibHasi, Barta
TUTPOCKONMYECKasA, JepkKaTeNu JUisl MPOOUPOK, KapaHJall U3 BOCKA MO CTEKITY, MAJIOUYKU
CTEKJISTHHBIE, MHUHIET, NPOOKH PE3WHOBBIC, PE3WHOBBIE NEPUATKU, CETKa acOecToBas
MeTajuInuecKasi, KOHTEHHEp /I pEeYHOro TecKa, anTedka g OKa3aHusd TepBOU
MEIUIIMHCKOM TTOMOIIN; XUMHUYECKHE PEaKTUBBI B COOTBETCTBHH C pabodeii IporpaMMOo.

Mebenb: 1eMOHCTPAIIMOHHBIA CTOJ, JIOCKAa ayAWTOpHAas, mKad IS XUMUYECKUX
PEaKTUBOB, IMIKA( IJIsT XUMHUYECKOW MOCYbl, ceiid, CTOa ajsi mpruOOpOB, CTOJ ISl BECOB,
CTOJI TaOOPATOPHBIH, KA} — CTEIIaX, y4eOHO-METOAUICCKUI KOMITIEKC « XUMUS.

KaOuneTr nH(pOpPMALIMOHHBIX TEXHOJIOTHI B NPOQecCHOHAILHOM NeTeJIbHOCTH
Ne 26

Y4ueOHast aymuTopus JJIs IPOBEICHUS MMPAKTHUSCKUX U 1a00PaTOPHBIX 3aHITHH, IS
CaMOCTOSITENIbHON pabOThl, A1 TEKYLIETO KOHTPOJIS.

Cron u kpecino Juisl TpenojaBaTeNs, CTOJbBI M Kpecia g 00ydarouuxcs,
nepconanbubie komnbioTepsl ALTAWing B730MDi3-3225 monutopViewSonic— 13 miT.
C BBIXOAOM B ceTh MHTepHEeT 1 mporpamMmHbiM obecnieuenrem: MS Windows 7(morosop
06-0512 ot 14.05.2012), Microsoft Office 2010(moroBop 14-0512 ot 25.05.2012),
Konctpyktop tectoB 3.1(moroBop 697994-M26 ot 01.12.2009), MoHTaX XOJIOAWIBHO-
KoMripeccopHbix MamuH(gorosop 32 ot 05.07.2011), KOMITAC-3D(cyOauiieH3nOHHBIHI
noroBop NeMII-19-00205 ot 07.05.2019), fAnmekc bpaysep(becmiarHoe\cBOOOIHO
pacnpoctpansiemoe), Project Expert(moroBop Tr000128238 ot 12.12.2016), 7
Zip(6ecrutaTHOe\CBOOOTHO ~ paclpoCTpaHsAeMoe),  MEPEHOCHOE  MYJIBTHMEIUHHOE
obopynosanue (3xpan Projecta SlimScreen (180x180 cm) Matte WhiteS, Case Black Grey,
MyJIbTUMEIUMHBIA npoekTop BenQ Projector MW663 (DLP , 3000 mromen, 13000:1,
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1280x800, D-Sub, HDMI, RCA, S-Video, USB, I1]1Y, 2 D/3D).
[TomenieHus: KaOMHETOB U J1A0OPATOPUU YAOBIETBOPSIOT TpeOoBaHUsAM CaHUTApHO-
SMUIEMHOIOTHYCCKUX TpaBuil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02).

JIMTEPATYPA
Jiist o0yuaromuxcs

OcHoBHblIe ucTOUHMKH (ON):

1. [eromxuna, H. A. O6mas xumus : yaeonuk mis crmo / H. A. llleronmxuna,
JI. B. Munaesckasi. — Cankrt-IletepOypr : Jlans, 2021. — 164 ¢. — ISBN 978-5-8114-
6897-3. — Tekcr : anexTpoHHbIN // JIaHb : 3nekTpoHHO-OMbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/165824. — Pexum nocTyna: Jjis aBTOPHU3. TOJIb30BaTEIICH.

2. brunos, JI. H. Xumus: yueonuk jist CI1O / JI. H. baunos, U. JI. Tlepdunosa,
T. B. CokonoBa. — 2-e u3zf., crep. — Cankr-Ilerepoypr: Jlans, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — TekcT: 2neKTPOHHBIN // JIaHb: AIEKTPOHHOONOINOTEUHAS CUCTEMA.

— URL: https://e.lanbook.com/book/167183. — Pexum goctyma: s aBTOpPHS.
II0JIb30BAaTEIIEH.

3. Cupotkun, O.C. Xumus : yueobnuk / Cupotkun O.C. — Mocksa : KunoPyc,
2023. — 363 c. — (mma OakamaBpoB). — ISBN 978-5-406-06688-1. — URL.:

https://book.ru/book/930225 . — TekcT : 31MeKTPOHHBIIA.

Jlonoanurebubie uctounuku (JIN):

1. Yepuukoa, H. FO. Xumust B TOCTYITHOM U3JI0KEHHUH: y4eOHOE ocodue ais
cro / H. FO. YepnukoBa. — 2-¢ uzn., crep. — Cankr-IletepOypr: Jlanp, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — TekcT: 21eKTpoHHBIN // JIaHb: 2EKTPOHHOONOIMOTEIHAS
cucrema. — URL.: https://e.lanbook.com/book/195532. — Pexxum noctyma: 1jsi aBTOPH3.
IIOJIb30BATEIIEH.

2. UepnukoBa, H. 0. Pemaem 3agaun Mo XMMUHA CaMOCTOSTENBHO (C OTBETaMHU
u pemenusmu) / H. FO. Yepnuxona, E. B. MemepsikoBa. — 2-¢ uza., crep. — CaHKT-
[lerepoypr : Jlamp, 2023. — 330 c. — ISBN 978-5-507-45904-9. — TekcrT :
MEeKTpOHHBIN //  Jlame @ omekTpoHHO-OMOmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/291209. — Pexum mocTyna: ajis aBTOPHU3. MOJIb30BaTEIICH.

3. FOpoBckas, M. A. OcHOBBI OpraHM4YecKOi XUMuUM : yueoHoe nocodue / M. A.
FOposckast, A. B. Kypkun. — 4-e uzn. — Mocksa : JlabopaTopus 3Hanui, 2022. — 238 c.
— ISBN 978-5-00101-757-8. — TekcT : 3leKTPOHHBIN // DAEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/4586.html . —
Pexum nocrymna: mia agropusup. Ilomp3oBarenein

Hurepuer-pecypeni (U-P):

1. Xwumwmsa. OOpa3oBaTeidbHBIM CaWT I IIKOJBHUKOB H  CTYJCHTOB
[DnexTpoHHBI pecypc]: calT // Pexxum gocrtyma: http://hemi.wallst.ru/ . - 3arnaBue c
JKpaHa.

2. DOBbC «Book.ruy [DnextponHslii pecypc]: caiit // Pexum gocryna:
https://www.book.ru/. - 3armasue c 3kpaHa.
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3. EauHoe OKHO J0CTyma K o0Opa3oBaTelbHBIM pecypcaMm [ DIeKTPOHHBIH
pecypc]: caiit // Pesxxum poctyma: http://window.edu.ru/catalog/ . - 3arnaBue ¢ sxkpaHa.

4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS PABOYEN
HNPOI'PAMMDBI YYEBHOTI'O ITPEAMETA

Pe3yabTarhl 00y4eHust

(I)OpM])I H ME€TOAbI OIICHKH

JINYHOCTHBIE Pe3yJIbTATHI:

JIP 1 I'paxxmaHnckoe BOCIIUTaHUE

JIP 2 ITaTpuoTH4YE€CKOE BOCTIMTAHUE
JIP 3 TpynoBo€ BOCIIUTAHUE:

JIP 4 DKoJI0rn4ecKoe BOCIUTaHUE:
JIP 5 LleHHOCTHh HAYYHOTO MMO3HAHMUS:

Y CTHBIN/MTUCEMEHHBIHN OMPOC
becena

YcTHOE coob1ieHne
Jloxmaabl

TectupoBanue
IIpakTHueckue 3aHATHS
JlaGopaTopHble 3aHATUA
NuauBrunyanbHble 3a1aHUS

MeTaHpe)]MeTHble pe3yJabTaThI:

OBJageHne yHUBePCAIbLHBIMYU YUeOHBIMH
NMO3HABATEJIbHBIMHY A€MCTBUSIMM

MP 1 6a30BbI€ TOTMYCCKHE ACHCTBUS:

MP 2 6a30BbIe HcCIEA0BATEIBCKUE ICHCTBUS:

MP 3 pabota ¢ undopmarmeit

OBJ1ajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU
JEeHUCTBUSIMM

MP 4 oGmienue

MP 5 coBmecTHas IEATESILHOCTD

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMU
NeHCTBUAMMU:

MP 6 camoopranuzanus

MP 7 caMOKOHTpPOJIb

MP 8 s»mMonuoHaIBEHBIA HHTEIIEKT

MP 9 npunsitTre ce0s u qpyrux Jroaen

VY CTHBIA/MTMCEMEHHBIN OMTPOC
becena

YcTHOE coobiieHne
Jloxmaabl

TectupoBanue
CamocrosiTenbHas paboTa
IIpakTrueckue 3aHATHS
JlaGopaTopHbIe 3aHATHS
NunuBuayanbHbie 3a1aHus

IIpenmeTHbIe pe3yJIbTATHI:

IIP 1- BnageTh cUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas
BKJIIOYACT:

OCHOBOIIOJIATAIOIIUE TTOHATUS (XUMHUYECKUN DJIEMEHT,
aToOM, DJIGKTpOHHas 000j04Yka aroma, s-, pP-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJa,
BAJICHTHOCTb,  3JIEKTPOOTPULIATEILHOCTh,  CTEIEHb
OKHCJICHHUSI, XMMHUYECKasl CBSI3b, MOJIb, MOJISIpHAs

Y CTHBIN/MTMCEMEHHBIA OITPOC
CocraBiieHue NOJHBIX U
COKPAIIIEHHBIX CTPYKTYPHBIX
bopmyiL.

CocraBiieHnue Ha3BaHUM
OPraHUYECKUX COETUHEHUN
110 TPUBUAIBLHOU WIIH
MEXYHAPOJHOM
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Macca, MOJSIpHBIA 00bEM, YIVIEPOAHBIA CKEJeT,
dbyHKUMOHATBHAS  Tpynmna, pajaudKal, H30Mepus,
U30MEphl,  TOMOJIOTMYECKHH  psii,  TOMOJIOTH,
YIIAEBOAOPOAbI, KHUCIOPOA- M  a30TCOJAEpXkKallue
COCIMHEHMsI, OWOJIOTMYECKH AaKTHUBHBIE BEILIECTBA
(yrieBombl, KUpPBI, OETKH), MOHOMEp, IMOJUMED,

CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCAUHEHHUs, KPUCTAUINYECKas peleTKa, THIIbI
XUMHAYECKUX peakun (OKHCIIUTENBHO-

BOCCTAHOBUTEJBHBIC, 3K30- M JIHIOTEPMHUYECKHUE,
peaknuu MOHHOTO OOMEHA), pacTBOP, AJICKTPOJIHUTHI,
HEJJICKTPOJIUTHI, 3JEKTPOJUTUYECKAS JAUCCOLHAIMA,
OKHUCIIUTEJb, BOCCTAHOBUTENB, CKOPOCTh XUMHUYECKOU
peaKIuy, XUMUYECKOe PaBHOBECHE), TCOPUH U 3aKOHBI
(Teopust XMMHUYECKOTO CTPOCHHUS OPTraHHUYECKUX
BEIECTB AM. bytneposa, TEOpUs
AJIEKTPOJUTUYECKON JUCCOIMALMH, IEPUOIUYECKUMN
3akoH /.M. MenneneeBa, 3aKkOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XUMUH,
(haKTOJIOTHYECKHE CBEJEHUSI O CBOMCTBaX, COCTaBe,
MOJTy4YEHUH u Oe3omacHOM HCIIOJIb30BAHUM
BOKHEUIINX  HEOPTraHMYECKUX UM  OPraHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOW  JEATETbHOCTU
YeJIOBEKa,

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

OCHOBOIIOJIAralOIME MOHATUS (XMMUUYECKUM DJIEMEHT,
aToM, DIJIEKTpOHHas 000jJ04Yka aroma, s-, p-, d-
AIICKTPOHHBIE OpOWUTAId aTOMOB, HMOH, MOJIEKYJa,
BAJICHTHOCTh,  AJICKTPOOTPUIATEIBHOCTh, CTEICHb
OKHCJICHUS, XMMHUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpPHBIM 00bEM, VYIJIEPOAHBIM CKEJeT,
byHKIIMOHANBHASA  TpyNna, pagukall, U30Mepus,
H30MEPHI, TOMOJIOTUYECKUN  PSf, TOMOJIOTH,
YIJIEBOAOPOMBI, KHUCJIOPOJ- MW  a30TCOJEeprKaIINe
COCIMHCHUS, OWOJIOTUYECKN aKTHBHBIC BEIIECTBA
(YyrieBoapl, XKupbl, O€IKH), MOHOMEp, MOJUMED,

CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHUs, KPUCTAUIMYECKAsT PEIIETKA, THIIbI
XAMHUYECKUX peakuuii (OKUCAUTETBHO-

BOCCTAHOBUTENbHBIE, 3K30- M OSHIOTEPMHUYECKHE,
peakuu MOHHOTO OOMEHa), pacTBOp, SJEKTPOJIMTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJUTUYECKAs IUCCOLUALNS,
OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHUYECKOM
peakuuu, XuMUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOEHHS OPraHMYeCKHX

CUCTEMATUYECKOMN
HOMEHKJIaType.

YcTHOe coobiieHue
Jloxmaabl

TectupoBanue
CocraBnenue ypaBHEHHI
XUMHYECKUX PEaKIun
CamocrosTenbHas padboTa
NHnuBuyanbHbie 3aaHUS.
IIpakTHueckue 3aHATHS
JlaGopatopHble 3aHATUA
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BELIECTB AM. bytneposa, TEOpHUs
ANEKTPOJIMTUYECKON JTUCCOLUMALNHN, NEPUOIANYECKUN
3akoH /.M. MenneneeBa, 3aKkOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJMYECKUI A3BIK XHUMHH,
(dakToJIOoTHYECKHUE CBEJEHUS O CBOMCTBax, COCTaBe,
IIOJTyYEHHUH " 0e30macHOM UCITOJIb30BAHUU
BUKHEMIIMX HEOPTaHUYECKMX UM  OPraHUYECKHUX
BEIIECTB B OBITY M NPAKTUYECKOH  AEATEIBHOCTU
YEJI0BEKA,
IIP 3 - ymMers BBIABILITH XapaKTEpHBIE INPU3HAKU M
B3aMMOCBSI3b  W3YyYCHHBIX  IIOHATHM, IPUMEHATH
COOTBETCTBYIOIIME MOHATHUS IIPU OITMCAHUH CTPOCHHUS U
CBOMCTB HEOPIaHUYECKUX M OPraHUYECKUX BEILIECTB U
UX  OpEeBpallleHuHd; U BBIABIATH  B3aUMOCBA3b
XUMHAYECKUX 3HaHUU c NOHATUAMU u
NpPEJCTaBICHUSIMA JIPYTUX MPEAMETOB i Ooiiee
OCO3HAHHOTO IOHMMAaHHUS U OOBICHEHHUS CYIIHOCTH
MAaTepUAIBHOTO  €IMHCTBA  MHpA;  HUCIOJIb30BaTh
CUCTEMHBbIE XUMHUYECKUE 3HAHUS Ji1 OOBSICHEHUS H
IIPOTHO3UPOBAHUSA SIBJICHUU, MMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOY;
IIP 4 - ymeTh HCIOJIB30BaTh HAMMEHOBAHMS
XUMHAYECKUX COCTMHEHUN MEKITYHAPOIHOTO COr03a
TEOPETUYECKON U MPUKIATHON XUMHUU U TPUBHUAIIbHBIC
HAa3BaHMS BEILECTB, OTHOCAIINUXCA K U3YYEHHBIM
KJIacCaM OPraHUYECKUX U HEOPTaHUYECKUX
COCIMHEHNN; UCII0JIb30BAaTh XUMUUECKYIO CUMBOJIMKY
11 cocTaBlieHUs! (POPMYJT HEOPIraHUYECKUX BEILECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIIEHHBIX M CKEJIETHBIX) (POPMYJT OpraHUuYECKUX
BEILIECTB; COCTABJIATh YPABHEHUS XUMUUECKUX PEAKIII
Y PACKpbIBATh UX CYLIIHOCTb: OKUCIUTENBHO -
BOCCTAHOBUTEJBHBIX PEAKIUN TOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
peakinii HFOHHOTO OOMEHA MyTeM COCTABJICHUS MX
MTOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHECHMUI;
peakiu ruapoOJIn3a, peakum
KOMILJIEKCOOOpa3oBaHus (Ha TpUMepe
TMJAPOKCOKOMITJIEKCOB LIMHKA U AJTFOMUHMUS);
ITOATBEPKIAATH XapaKTEPHbIE XUMUYECKUE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aIUCAMM YPABHEHUN XUMHUUYECKUX PEAKLNN;
ITP 6 - ymeTsb kiaccu(uuUpOBaTh HEOPTAHUUECKUE U
OpPraHUYECKHUE BEIIECTBA U XUMUUYECKUE PEAKIINH,
CaMOCTOSATENIbHO BEIOUPATh OCHOBAHUS M KPUTEPUU IS
KJIaCCU(UKAIIMU U3YYaeMbIX XUMHUUYECKUX OOBEKTOB,;
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XapaKTEPHU30BaTh COCTAB U BaXKHEHIIIME CBOWCTBA
BELIECTB, IPUHAIEKAIINX K OIIPEAEICHHBIM KIaccaM U
rpynnaM COeIMHEHUH (MPOCThIE BEIIECTBA, OKCH/IBI,
THJIPOKCH/IBI, COJIN; YTIEBOIOPO/IbI, IPOCTHIE 3(PUPHL,
CHUPTHI, (PEHOIIBI, AJIbJETHU/IBI, KETOHBI, KAPOOHOBBIE
KHUCIIOTBI, CJIOKHBIE 3(UPBI, )KUPBI, YTIIEBObI, aMUHBI,
AMUHOKHUCIIOTBI, OCJIKH ); ONIPEAEIIATh BUIbl XUMHUYECKUX
CBA3EH (KOBaJICHTHAsl, HIOHHAs, METaNINYeCcKasl,
BOJIOPOJ/IHAS), THIIbI KPUCTAIUNIMYECKHUX PEIIETOK
BEIIECTB; KJIacCU(DUIMPOBATh XUMUUECKUE PEAKIIHH;
MPUMEHSTH 3HAHUS O COCTaBE U CBOMCTBAX BEIIECTB IS
AKCIIEPUMEHTAJIBHON MPOBEPKU FMIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN MPOTEKAHNUS XUMUYECKUX PEAKLIUN U
IIPOTHO3UPOBAHUS BO3MOXXHOCTEN UX OCYLIECTBICHUS
NP 7 - cdhopmupoBarh MNpEACTABICHUS; O
MaTepUalbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSAX U
II03HAaBAEMOCTH  SIBJICHUM NPUPOABI; O MECTE U
3HAYEHUH XUMHUU B CUCTEME ECTECTBEHHBIX HAYK M €€
poiii B  OO0ECHEYEHMH  YCTOMYHMBOIO  pa3BUTHUSA
YeJIOBEUECTBA: B PEUICHUU NPOOJIEM 3KOJIOTMYECKOM,
HHEPreTUYECKON U MUILEBON 0€30MaCHOCTH, B Pa3BUTUHU
MEJIUIMHBI, CO3JAaHUM HOBBIX MaTEpUajoB, HOBBIX
HMCTOYHHUKOB SHEPrUU, B O0ECNEYEHUH PALMOHAIBLHOTO
MPUPOAOTIOIB30BAHNUS, B dbopmHpoBaHUU
MHUpPOBO33pEHU U  OOWEeH KyJbTypbl Ye€JIOBEKa,
a TaKXe HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 30pOBbI0 U mpupoaHoit cpene; IIP 8 - BiageTh
CUCTEMOUW XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOITIOJIATal0IIAE MOHATHUSA  (JONOJHUTEIBHO K
CUCTEME TMOHATUH 0a30BOro YpOBHS) - H30TOIMBI,
OCHOBHOE U  BO30YXIEHHOE COCTOSIHME  aToMa,
ruopuau3anms aTOMHBIX — OpOWTalleld, XHUMHUYEcKas
cei3b  ("CT " um "m", KpaTHble CBSI3M), MOJSpHas
KOHLIGHTpauus, CTPyKTypHas ¢opmyia, HU30Mepus
(cTpykTypHas, reoMeTpuueckas (uc-TpaHC-U30MepHUs),
TUIBl XUMHYECKUX PpEaKIUil (rOMO- M TeTepOreHHBIE,
oOpaTuMble M HEOOpaTHUMBIE), PacTBOPbl (MCTUHHBIE,
JTUCIEPCHBIE CUCTEMBI), KPUCTAUIOTUIPAThI, CTENEHb
IUCCOLMAIH, JJIEKTPOJIU3, KPEKUHT, PUPOPMUHT);
TEOPHH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKHE 3HAHHWS, JIEKAIMME B OCHOBE
MMOHUMaHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHX
SBJICHUM, COBPEMEHHBIE IPEJICTABICHUS O CTPOECHUHU

BCIICCTBA Ha ATOMHOM, MOJICKYJISIPHOM n
HaIMOJICKYJIIPHOM YPOBHIX; NpCACTaBJICHUIA 0
MEXaHHu3Max XUMHNYECKUX peaKHHﬁ,
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TEPMOJIMHAMUYECKUX " KMHETUYECKUX
3aKOHOMEPHOCTSAX HMX IIPOTEKaHUs, O XUMHUYECKOM
pPaBHOBECHHM, AUCIIEPCHBIX CUCTEMAX, (PAKTOJIOTUUYECKUE
CBEICHUS O CBOMCTBax, COCTaBe, IOIYYECHUU U
0e301macHOM UCII0JIb30BaHUU BaKHEHIINX
HEOPraHMYECKUX M OPTraHWYECKHUX BEIIECTB B OBITY U
MPAKTUUECKOM  JEATEIBbHOCTH  YeJOBeKa;  OOIIMX
Hay4YHbIX NPHUHIMIAX XUMUYECKOIO MPOU3BOACTBA (Ha
IpUMEPE MPOU3BOACTBA CEPHOM KHUCIOTHI, AMMMAKA,
MeTaHoJIa, epepadoTku HepTH);

IHP 9 - ymers mpoBOAUTH pacyeTbl IO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XHUMHUECKHUX PEAKIHH C
UCIOJIb30BaHUEM  (PU3WYECKUX  BEIUYMH  (Macchl,
o0bema ra3os, KOJIMYECTBa BELIECTBA),
XapaKTEPU3YIOIIMX  BEIIeCTBA C  KOJMYECTBEHHOMU
CTOPOHBL: pacyeTbl IO HAXOXKICHUI0 XUMUYECKON
bopmyIbl

BELIECTBA; pacueThl Macchl (00beMa, KOJMYECTBa
BEIIECTBA) MPOAYKTA PEAKIUH, €CITA OJTHO U3 UCXOIHBIX
BEILIECTB JaHO B BHUJAE pacTBOpa C OIPEIACICHHOU
MACCOBOM JIOJIEH PACTBOPEHHOTO BENIECTBA WJIM JAHO B
M30bITKE (MMEET MPUMECH); pacyeTbl MacCOBOM WU
00BEMHOM J0JM BBIXOAA MPOAYKTA PEAKIMH; PaCUYETh
TemioBoro 3ddekra peakuuii, 0ObLEMHBIX OTHOIICHUI
ra3os;

IIP 10 - yMeTh MJIaHUPOBATH U BBITIOJIHATH XUMUYECKUI
AKCIIEPUMEHT(ITPEBPALLICHHS] OPrAHUYECKUX BEIECTB MPH
HarpeBaHUM, [OJYyYEHHE OJTWIEHA M HW3YYEHUE €ro
CBOMCTB, KAYECTBEHHBIE pEaKIUM Ha  albJETU/BI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JIeHaTypauus OeJIKOB MpH
HarpeBaHWU, I[BETHbIE pEaKUuu OEJIKOB; MPOBOIUTH
peakuMu MOHHOTO OOMEHa, OMpEAeNATh CPely BOJHBIX
pacTBOpOB, KAueCTBEHHbIE peakUMh Ha Ccyiabdart-,
KapOOHAaT- W XJIOpUJ- AHUOHBI, HA KAaTHOH aMMOHWUS;
pemarb  3KCIEpUMEHTalbHbIE  3aJayd MO0  TeMaM
"Meramubel" u  "Hemeramnel') B COOTBETCTBUH C
MpaBUjaMu TEXHUKH O€30MacCHOCTU MpU OOpalieHuH ¢
BEIIECTBAMH U JIaDOpATOpHBIM  000PYJIOBaHUEM;
MPEACTABIIATh PE3YJIbTAaThl XUMHUYECKOIO JKCIIEPUMEHTA
B (popMe 3amiCH ypaBHEHUI COOTBETCTBYIOIIUX PEAKIIUN
M (opMmynMpoBaTh  BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB;  AHAaJUM3MpPOBAaTh W  OLEHHMBATh  MX
NOCTOBEPHOCTh

P 11 - ymeTh aHaIM3UPOBaTh XUMHUYECKYIO
MH(POPMAIMIO, MOJyYaeMyl H3 pa3HbIX HCTOYHHMKOB
(cpeactB maccoBoil MH(opmanuu, ceTb VHTEpHET H
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Npyrye); KPUTUYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHopMainuio, nepepadarpiBaTh €€ M HUCIOJIB30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1auei;

IIP 12 Bnagerb OCHOBHBIMH METOJaMH HAy4YHOTO
[MO3HAHUS  BEIISCTB M XHMHYECKHUX  SIBJICHUH
(HabmroaeHuUeE, U3MepeHue, AKCIIEPUMEHT,
MOJICTUPOBAHUE); YMEHUSIMU TPUMEHITh 3TH 3HAHUS
[pU DKCIEPUMEHTAILHOM UCCIEAOBAHUM BEUIECTB U
UII  OOBSACHEHHMS XWMHWYCCKHX SBJICHHM, HMMEIOIINX
MECTO B MOPHUPOAEC MPAKTUYECKOU ACATEIbHOCTH
YeJOBEKA U B ITIOBCEIHEBHOM KM3HU

P 13 ymerp coOmiofaTh MpaBuja SKOJOTHYECKH
[1e71eco00pa3HOT0 TOBEJEHUS B OBITY M TPYJIOBOMU
NESITEILHOCTH B IEISAX COXPAaHEHUS CBOETO 3/10POBbS U
OKpYyKaromen MIPUPOTHOM Cpebl; YYUTHIBATh
OMACHOCTh  BO3JCHCTBUA Ha JKMBBIE OpPraHU3MBbl
ONPEEICHHBIX BEIIECTB, MMOHUMAsi CMBICT MOKa3aTess
MpEe/IeIbHON JTOMYCTUMOW KOHIEHTPAIUU, U TIOSCHATH
Ha npuMepax CITOCOOBI YMEHBIIICHUS n
MpeNOTBpAIlEHUsT MX BPEIHOTO BO3JEWUCTBUS HA
OpraHu3M YeJIoBeKa; MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBATh C MO3HIMH DKOJOTMYECKON OE30ITaCHOCTH
MOCJIeACTBUS OBITOBOM u MPOU3BOJACTBEHHOU
NEesSTeIbHOCTU 4YeJIOBEKa, CBSI3aHHOM C mepepaboTKOM
BEIIIECTB; UCIOJIb30BaTh MOJYYEHHbIE 3HAHUS IS
MPUHATHS TPAMOTHBIX PEIICHUM MTPOOJIeM B CUTYaIUsX,
CBSI3aHHBIX C XMMUEH;
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