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1. IHosicHUTEALHAA 3aIIHCKA

Pabouast mporpamMma aJIeKTHBHOTO Kypca  «OCHOBBI XHMHUYECKOTO MPOU3BOJCTBA YIAMYPTHH» COCTaBIIEHA B COOTBETCTBUU C TPEOOBAHHSIMHU
®denepalibHOTO FOCYIapCTBEHHOTO0 00Pa30BaTEILHOrO CTaHIapTa CPEIHEro 001ero oopazoBanus, TpeOOBAaHUAMHU K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON IPOrpaMMBbl CpEIHETO 00IIero 00pa30BaHus M0 XUMHUH U HUCIOJIb3yeTcs it ooydenus ydammxcs MBOY COILI Ne 1 B 10 kmacce
(mpodusibHas rpyIna;: €CTeCTBEHHO — Hay4yHas).

Pabouas mporpamma peanu3yercs U BEACTCS M0 YICOHUKAM:
[Ty3akoB C.A, Mamnuna H.B., [TonkoB B.A. Xumus 11 knacc. AkimonepHoe obuiectBo MznatensctBo "[Ipocsemenue”, 2020r

JIOTIOJIHUTENBHO UCTIOIB3YETCS:
B.B. Kadapos [Ipunnurmsl co3ganust 6€30TX0HbIX Tpou3BoACTB. M.: Xumusi, 1982r;

A .M Kyrenos, T.U. bonngapea, M.I'. bepenrapren OOmias xumudeckas texnosiorus. M.: Beicias mikona, 1990r;
b.B. HekpacoB OcnoBsl 06mieit xumun. B 2 T. M.: Hayka, 2001T;
Xumus: CipaBounsle Matepuanbl: Kaura mis yuamuxcst/ o pea. FO.Jl. Tperbskosa. M.: IIpocsemenue, 1993r.

ean:

q)OpMHpOBaHI/Ie CHCTEMBI 3HAHUH O TCOPCTUUCCKHUX OCHOBAaxX XMMHNYCCKUX MNPOU3BOJCTB yI[MypTI/II/I; 00 O6HII/IX IMpUHOHUIIAX OpraHu3alvi U OLUCHKU
3(PEKTUBHOCTU U IKOJIOTUIECKON 0€30MaCHOCTH XUMUKO-TEXHOJIOTHYECKUX TPOIIECCOB.

3agaun:
® TI0Ka3aTh B3aMMOCBSI3b XUMHUECKUX MTPOU3BOJICTB C OKPYKAIOMIEH CPEOi M BOZMOKHOCTh OPTaHU3AIIH PECYPCOCOeperatoninx TeXHOIOT HIA;
® O3HAKOMMUTDH C KPUTCPUAMU XUMUKO-TCXHOJIOTHYCCKUX MTPOUECCOB U UX paCLIéTaMI/I;
® [I0Ka3aTb NPUMCHCHUC TCXHOJIOTHYCCKUX IMPUHIUIIOB HA MPUMEPAX XUMHUUYCCKUX IMTPOMU3BOJACTB HCOPIraHUYCCKUX N OPraHUYCCKHUX MATCPUAJIOB,
e CrocoOCTBOBATh (POPMHUPOBAHUIO IKOJIOTUYECKOHN KYIbTYPhI HIKOJbHUKOB.

JlocTuKeHHs] XUMUYECKON TPOMBIIIIEHHOCTH B HACTOsIIIIEE BPEMsI BO MHOTOM OIPENIENsIOT YPOBEHb pa3BUTHA U OyarococtosiHus oduiectsa. Hapsiny ¢
TPaJULIMOHHBIMU XUMUYECKUMU MPOU3BOACTBAMH LIUPOKO BHEAPSIOTCS O0JIee COBEPILIEHHbIE KaTaIUTHUECKUe, OMOXUMHUYECKHE TEXHOJIOTHUH,
HAaHOTEXHOJIOTUH U T.J., KOTOPBIE MTO3BOJISIIOT MOJTy4aTh HOBbIE MOMU(YHKIIMOHAIbHBIE MaTEPHUAJIbl IIMPOKOTO CIIEKTpa MpuUiiokeHus. IHTeHcHBHO
Pa3BUBAIOTCS U TEOPETUYECKNE OCHOBBI XUMUYECKON TEXHOJOTHH. B IIKOIBRHOM NporpaMMe 1o XumMuu "' XuMu4ecKas TEXHOJIOTHS' He
paccMaTpuBaeTCs OTJENIbHBIM Pa3/ieioM, a XMMUYECKHE TIPOU3BOJICTBA MTPEICTABICHBI KaK IPOMBIIIJICHHbIE CIOCOOBI MOTyYeHHsI HEKOTOPBIX BEILECTB.
3TO 3aTpyAHSAET BO3MOKHOCTh TPUOOPETEHUS YUaIIUMUCS HABBIKOB 000OIIECHHS U COMOCTABICHUS HECKOJIBKMX XUMHUECKUX MTPOU3BOJICTB. B



npeajaracMom Kypce pacCMaTpuBarOTCA OCHOBHBIC ITPUHIIUIIBI OPraHU3allui U OLICHKU 3(1)(1)CKTI/IBHOCTI/I XUMHUYCCKUX ITPOU3BOACTB U UX IPUMCHCHHC
IMPpU U3YUCHUU U3BCCTHBIX U HIMPOKO UCIOJIB3YCMbIX XUMHUKO-TCXHOJOIMYCCKUX IMPOLECCOB C y‘-IéTOM 9THO-KYJIbTYPHOTO KOMIIOHCHTA.

Ha u3yuenue 3nekTuBHOTO Kypca «OCHOBBI XHMHUYECKOTO MPou3BoAcTBa Y amypTur» B 10 a kiacce (mpoduiibHas Tpymma: €CTECTBEHHO —
Hay4Has) OTBOAUTCS 68 4yacoB B Tox (2 yaca B HEACIIO).

II. Ilnanupyemble pe3yJbTaTbl OCBOCHUS Y4eOHOI0 NMpeaMeTa, Kypca

JInyHOCTHBIE pe3yJabTaThl:

1) poccuiickyro rpaXk1aHCKYIO0 UACHTUYHOCTD, TAaTPUOTHU3M, YBRKEHHE K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHol, ropaoctu 3a
CBOH Kpaii, cBOI0 PonnHy, mpomnuioe u HacTosIee MHOTOHAIMOHAIBHOTO Hapoaa Poccnn, yBaskeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, diiar, THMH);
2) rpaxIaHCKYIO MO3UIIMIO KaK aKTUBHOTO U OTBETCTBEHHOT'O WJIeHA POCCUICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE ITpaBa U
00513aHHOCTH, YBaYKAIOIIETO 3aKOH U IIPABOMOPSIOK, 00J1a/JaI0IIEer0 YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO MMPHUHUMAIOIIETO
TpaJULIMOHHBIC HAIIHOHATbHBIE U O0IIEYEIOBEYECKUE TYMAHUCTUYECKUE U IEMOKPATUYECKUE [IEHHOCTH;

3) TOTOBHOCTH K citykeHHI0 OTeuecTBy, €ro 3almre;

4) copMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U OOIIECTBEHHOI NMPaKTHKH, OCHOBAaHHOTO Ha
JMaiore KyJIbTyp, a TAKXKe Pa3IndHbIX (POpPM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOEr0 MECTA B MOJIMUKYIBTYPHOM MUDE;

5) cpopMHUPOBAHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIIMTAHUS B COOTBETCTBUHU C OOIIEUEIOBEYECKUMH IIEHHOCTSAMU U UealaMu TPaskIaHCKOTO
00111ecTBa; TOTOBHOCTD U CITOCOOHOCTH K CAMOCTOSITEILHOM, TBOPYECKON M OTBETCTBEHHOM JI€ITEILHOCTH;

Nudopmanus 06 n3MEHEHUSX:
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6) TOJIEpaHTHOE CO3HAHUE U TTOBEJICHHUE B TIOJIHUKYJIHTYPHOM MHUPE, TOTOBHOCTh M CIOCOOHOCTH BECTH JUAJIOT C IPYTHMU JIFOJIbMH, JOCTUTAaTh B HEM
B3aMMOIIOHUMAaHUS, HAXOAUTh OOIINE IIETH U COTPYAHUYATH JJIS UX JTIOCTUKEHHUSI, CTIOCOOHOCTh MPOTHUBOCTOSATH MJICOJIOTHH IKCTPEMHU3MAa,
HaIMOHATN3Ma, KCEHOPOOHH, TUCKPUMHHAIIH 10 COMATBHBIM, PEITUTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM MTPU3HAKAM U IPYTHM HETaTHBHBIM
COLIMATILHBIM SIBIICHUSIM;

7) HaBBIKU COTPYAHHUYECTBA CO CBEPCTHUKAMHU, IETbMHU MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHON, OOIIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEI0BATENBCKON, MPOEKTHOM U APYIHX BUAAX IESATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJEHNE Ha OCHOBE YCBOEHUS OOIIeUeI0BEYECKUX [IEHHOCTEH;

9) rOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOPa30BaHUI0, HAa IPOTSXKEHUU BCEH KU3HU; CO3HATEIBHOE OTHOIICHUE K
HETPEPBHIBHOMY 00Pa30BAHHIO KaK YCIOBHUIO YCIENTHOHN MpodhecCHOHATBHON 1 OOIIECTBEHHOM IeITeTbHOCTH;

10) scTeTnyeckoe OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;


http://ivo.garant.ru/document/redirect/71730758/1002
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11) npuHsATHE U pean3alnio [IEHHOCTEH 310pOBOro U 0e30macHOro oOpas3a KU3HH, MOTPEOHOCTH B PU3NICCKOM CaMOCOBEPIICHCTBOBAHUY, 3aHATHIX
CIIOPTUBHO-037I0POBUTEILHOM JICATEIIEHOCTHIO, HETPUATUE BPEIHBIX PUBBIUCK: KYPEHHSI, YIIOTPEOICHHS AIKOTOJIsI, HAPKOTHKOB;

12) GepesxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHHUE K (DU3NYECKOMY U TICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK U JAPYTHX
JIO/IeH, YMEHHE OKa3bIBaTh MIEPBYIO TOMOIIIb;

13) ocoznanHbIi BEIOOP Oyaymiel mpodeccun 1 BO3MOKHOCTEH peain3alui COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOLICHHE K PO ECCHOHATIHLHON
JESTeTPHOCTH KaK BO3MOYKHOCTH YYaCTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAITMOHAIBHBIX POOJIEM;

14) chopMUPOBAaHHOCTH HKOJIOTUIECKOTO MBIIUICHHUS, IOHUMAHUS BIUSHUS COIIMATbHO-DKOHOMHYECKHIX POIIECCOB HA COCTOSHUE MTPUPOTHON U
COIIMAIILHOW CPeIbl; IPUOOPETEHHE OIBITA YKOJIOTO-HAPABICHHOW JICSITEIIBHOCTH;

15) oTBeTCTBEHHOE OTHOIICHUE K CO3JJAaHHUIO CEMbH HAa OCHOBE OCO3HAHHOTO MPHHSTHUS IICHHOCTEH CEMEIHOM JKU3HU.

MertanpeamMeTHble pe3yJbTaThl:

1) yMeHHe caMOCTOSATENIBHO ONPEAEIATh LEeNU ASATEIbHOCTH U COCTABIIATD IUIaHbI JESITEIbHOCTH; CAMOCTOSATENIBHO OCYIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATEIBHOCTD; UCIIOIb30BaTh BCE BOZMOXKHbBIE PECYPCHI ISl IOCTUKEHUS IIOCTABICHHBIX LIE€JIEH U pealn3alii IJIaHOB e TEIbHOCTH;
BBIOMPATh YCHEIIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;

2) yMeHME MTPOYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM J1€ATENbHOCTH, YUUTHIBATh MO3ULIUU JPYTUX YIACTHUKOB
NesTeIbHOCTH, 3P PEKTUBHO pa3periaTb KOHQIUKTHI;

3) BiasieHue HaBbIKaMH ITO3HABATEIbHON, yUeOHO-UCCIIEA0BATEILCKOM U TPOEKTHOM 1€ATEIbHOCTH, HABBIKAMU pa3pelleHus pooiieM; CIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIBHOMY ITIOMCKY METO/IOB PELIEHUS IPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METOA0B [TO3HAHMS;

4) rOTOBHOCTb U CLIOCOOHOCTH K CaMOCTOSITETbHOW NH(OPMALIOHHO-T03HABATENIbHOM 1€ATEIbHOCTH, BJIaZIeHHE HaBbIKaMHU MOJy4EHUsI HEOOXO0AMMOMN
uHpOpMaILIUY U3 CIOBApel pa3HbIX THIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX HHPOPMALIMU, KPUTHUECKH OLIEHUBATH U
MHTEPIPETUPOBATH MHPOPMAIIHIO, TOTYYaEMYIO U3 Pa3IMYHbIX UCTOYHHUKOB;

5) yMeHHe UCTIOIb30BaTh CPEICTBA MH(DPOPMAITMOHHBIX U KOMMYHHMKAIIMOHHBIX TeXHoJorui (nanee - UKT) B peleHun KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX 1 OpraHU3allMOHHBIX 3a/1a4 ¢ COOII0IeHEeM TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI, PECYpCOCOepexKeHMS,
MIPABOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

6) yMeHue onpeAensTh Ha3HaueHHe U QYHKIIMHU Pa3IUYHbIX COIIMAIbHBIX HHCTUTYTOB;

7) yMEHUE CaMOCTOSITENIbHO OLIEHUBATh M IPUHUMATD PEIICHHUs, OTIPEAEISIONINE CTPATETHIO MOBEACHHUS, C YIETOM T'Pak/IaH CKUX U HPABCTBEHHBIX
IIEHHOCTEH;

8) Bi1ajieHuE SI3BIKOBBIMU CPEJICTBAMH - YMEHHE SICHO, IOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHUs, UCIOIb30BaTh a/IEKBATHbIE SI3bIKOBBIE
CPEeACTBa;

9) Bi1aseHne HaBBIKAMH MMO3HABATEIBHON PeIIEKCUN KaK OCO3HAHUS COBEPIIAEMBbIX JEMCTBUI U MBICTUTEIbHBIX MPOLIECCOB, UX PE3YIHTATOB U
OCHOBAHUM, TPaHMI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX MI03HABATEIBHBIX 331a4 U CPEACTB UX JOCTHIKEHUS.



MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS YUEOHOTO MpenMeTa « XUMUs» MPEICTaBICHBl TPEMsI TPyIIIaMy YHUBEPCAIbHbBIX yueOHbIX neiicteuii (YY),
KOTOpBIE Peau3yIOTCS IPU U3YUEHHUU BCeX TeM (pa3/iesioB).

1. PeryasiTuBHbIe YHHBepPcaJbHble yueOHbIe 1eiicTBHSI BbINYCKHUK HAYYUTCS:

—  CaMOCTOSITENBHO ONPEAEIIATH LN, 33/1aBaTh IAPAMETPhl U KPUTEPUH, 110 KOTOPBIM MOKHO ONPEEIUTh, YTO 1I€JIb TIOCTUTHYTA;

—  OLICHHUBATh BO3MOJKHBIE MOCIIEACTBUS JOCTUKEHUS TIOCTABIICHHON 1IEJIM B JICSITEIIBHOCTH, COOCTBEHHOM JKM3HU M KU3HHU OKPYKAIOIIUX JIIO/ICH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX 3TUKHU U MOPAJIH;

—  CTaBUTH U POPMYIHPOBATH COOCTBECHHBIC 33]]a4i B 00pa30BATECIILHON ICATEIIHHOCTH U )KU3HCHHBIX CUTYaIUSX;

—  OILIGHMBATh PECYPCHI, B TOM YHCIIE BPEeMs U Apyrue HeMaTepuaibHble PeCypchbl, HEOOXOAUMBIE JJIsl TOCTUXKEHUS TOCTABICHHON 1EIH;

—  BBIOMpATh MyTh JTOCTHKEHUS 1EJIH, INIAHUPOBATH PEILICHUE MTOCTABICHHBIX 3a/1a4, ONITUMHU3UPYS MaTepUaJIbHbIE U HEMATEePUAIbHBIC 3aTPATHI;

—  OpraHu30BBIBATH 3()(HEKTUBHBIN TOUCK PECYPCOB, HEOOXOIUMBIX AJIsi JOCTHKEHUS ITOCTABJICHHOM 11€TH;

—  COIIOCTaBJIATH IIOJIYYEHHBIM Pe3yibTaT ACSITEIBHOCTU C IOCTABICHHON 3apaHee LIEIbIO.

2. [lo3HaBaTeIbLHbIE YHuBEpPCAJIbHbLIC yqeﬁm,le JeicTBUS BbIlIyCKHI/IK HAYYUTCH:

—  HCKaTh U HaXOJUTHh 000OIIEHHBIE CITIOCOOBI PEIICHUS 3a/1a4, B TOM YHCJIE, OCYIIECTBIISATh Pa3BEPHYThIM HHGOPMAIIMOHHBIN MTOUCK U CTAaBUTh HA
€ro OCHOBE HOBBIC (Y4eOHBIC M TO3HABATEIIBHBIC) 3a]aUH;

— KPUTHYECKHM OLEHUBAaTh U HUHTEPIPETUPOBaTh HMH(OpPMAIMIO C pa3HbIX [O3MLMH, pacro3HaBaTh U (UKCHUPOBATH MPOTHUBOpPEUMS B
WH(POPMAIIMOHHBIX UCTOUHUKAX;

— HUCITIOJIB30BAThH paSJ'H/ILIHBIe MOJICIBbHO-CXEMATHNUYCCKHC CpeI[CTBa JUIA HpeI[CTaBJ'IeHI/Iﬂ C}’HICCTBeHHI)IX CBHSeﬁ nu OTHOHIeHPIﬁ, a TaKXe
MPOTHBOPEUHH, BBISIBIICHHBIX B UH(POPMAIIMOHHBIX UCTOYHUKAX;

— HAXOAWTh W IPUBOAUTH KPUTUYECKHE APTYMEHTHI B OTHOILICHUM JEHCTBHM M CYKICHUN JPYroro; CIOKOWHO M pPa3yMHO OTHOCHUTHCS K
KPUTHYECKHM 3aMEUYaHUsIM B OTHOIIICHUN COOCTBEHHOTO CYXJICHUS, pACCMATPUBATh X KaK PeCypc COOCTBEHHOTO Pa3BHUTHS;

—  BBIXOJWTH 3a PaMKH y4eOHOro MpeaMeTa W OCYIIECTBIISATH IeJICHANPABICHHBINA MOMCK BO3MOXHOCTEH JIJISI [IMPOKOTO TEPEHOca CPEICTB U
CIIOCOOOB JCHCTBUS;

—  BBICTpauBaTh MHAMBHIYaJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAasi OIPAaHUYEHHS] CO CTOPOHBI JPYTHUX YYAaCTHMKOB M PECYPCHBIE
OrpaHUYCHUS;

— MCHIATH U y,)]ep)KI/IBaTI) paSHBIe IIO3UITNAU B HO3HaBaTeJ'II:HOI>i ACATCIIBHOCTH.

3. KoMMyHUKAaTHUBHbIE¢ YHUBEPCAJIbHbIC YUeOHbIE AelicTBUA BbIyCKHUK HAYYHTCH:



—  OCYIIECTBJIATH JICJTIOBYI0 KOMMYHHKAITUIO KaK CO CBEPCTHHKAMU, TaK M CO B3POCIBIMH (Kak BHYTpU 00pa30BaTEILHON OpraHU3alliy, TaK U 3a e
mpeneiaaMu), MOa0MpaTh MAPTHEPOB JI JACIOBOM KOMMYHHKAIIUU KCXOJS U3 COOOPaXEHHWH pE3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX
CHMIIaTHI;

— TP OCYIIECTBJICHUU TPYMIIOBON PAaOOTHI OBITH KaK PYKOBOJUTENIEM, TaK W WICHOM KOMAHJbI B PA3HBIX POJISX (T€HEpaTop HACH, KPUTHK,
WCIIOTHUTEIIb, BBICTYAIOIINN, SKCIIEPT U T.11.);

—  KOOPAMHUPOBATH U BBHIMOIHATH PAOOTY B YCIOBHUSIX PEAbHOTO, BUPTYAJTbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHUCTBUS;

—  Pa3BepHYTO, JOTMYHO M TOYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM aJIeKBATHBIX (YCTHBIX U MHUCbMEHHBIX ) SI3bIKOBBIX CPECTB;

—  pacrno3HaBaTh KOH(DJIMKTOr€HHbIE CUTYallMH U MPEIOTBPAIIaTh KOHMIUKTHI O UX aKTUBHOH (ha3bl, BHICTPANBATH JIEJIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHKAIIUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CY)KICHUM.

IIpenmeTrHble pe3yabTaThl:

W3zyuenne npeametHoit odnactu "EcrecTBeHHBIE HAYKH'" TOIDKHO OOECTICUHTD:

c(OPMHPOBAHHOCTH OCHOB LIEJIOCTHOM HAyYHOH KapTHHBI MHPA;

(dbopMHpOBaHKE MOHUMAHUS B3aUMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

c(OpMHPOBAHHOCTh TOHUMAHHUS BIMSHUS €CTECTBEHHBIX HAYK Ha OKPY>KAIOLIYIO CPEAy, SKOHOMUYECKYIO, TEXHOJIOTUYECKYIO, COLIUAIbHYIO U
ATUYECKYIO C(epbl AESITENbHOCTH YEJIOBEKA;

CO3/IaHK€ YCIIOBHM JIsl pa3BUTHSI HABBIKOB YUEOHOM, MPOEKTHO-NUCCIIEI0BATENbCKON, TBOPUECKON AESITETbHOCTH, MOTHBALIMN O0YUYaOIIUXCS K
CaMOPa3BUTHIO;

c(OPMHPOBAHHOCTh YMEHUH aHAJIM3UPOBATh, OLICHUBATh, IPOBEPATH HA JOCTOBEPHOCTH U 0000IIAaTh HAYUHYIO HH(OPMAIIHIO;
c(OPMHPOBAHHOCTH HABBIKOB 0€30MacHON pabOThl BO BpeMsl IPOEKTHO-NUCCIIEA0BATENLCKON U AKCIIEPUMEHTAIBHON JIeSITeIbHOCTH, TIPU
MCIOJIb30BaHMH J1a0OPaTOPHOTO 0O0PYAOBAHMUS.

"Xumus" (yriay0JieHHbIN YPOBEHb) - Tp€OOBaHNUS K ITPEIMETHBIM PE3yJIbTaTaM OCBOCHHS YIIIyOJEHHOTO Kypca XUMHUH BKIIIOYAIOT TPEOOBaHUS K
pe3ysbTaTaM OCBOEHUS 6a30BOr0 Kypca M JOMIOJIHUTEIBHO OTPAXKAIOT:

1) chopmMupoBaHHOCTH CHCTEMBI 3HAHUI 00 OOINX XMMHUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX;

2) cOopMHPOBAHHOCTh YMEHUH HCCIIEI0BATh CBOMCTBA HEOPTAaHMUECKUX U OPTaHUUECKUX BEIIECTB, OOBACHATH 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKHX PEAKLNI, IPOrHO3UPOBATh BO3MOKHOCTh UX OCYIIECTBIICHNUS;

3) Bi1azieHne yMEHHUsIMU BbIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUH O COCTaBe, CTPOSHUH BELIECTBA M OCHOBHBIX XMMMUYECKHX 3aKOHAX, TPOBEPSTH UX
AKCIIEPUMEHTAIbHO, (OPMYIUPYS LENIb UCCIeI0BAHUS;

4) BnajeHNe METOIaMU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS U MIPOBEACHHUS XMMUYECKHUX 3KCIIEPUMEHTOB C COOJIIOICHHEM IPaBUI 6e301acHON paboThI C
BEIIECTBAMU U JJaOOPaTOPHBIM 000pYyJ0BaHUEM; C(HOPMUPOBAHHOCTh YMEHUI OMUCAHHUS, AaHAJIU3a U OLEHKHU IOCTOBEPHOCTH IOJIyY€HHOI'O Pe3yJIbTara;



5) chopMUPOBAHHOCTh YMEHUH MPOTHO3UPOBAThH, AHAIIM3UPOBATH U OIICHUBATH C TIO3UIUI SKOJOTHYECKON OE30TaCHOCTH MOCIIEICTBUS OBITOBON U
IIPOU3BO/ICTBEHHOH JI€ATEILHOCTH YEJIOBEKaA, CBA3aHHON C 1epepaboTKON BEILECTB.

"Xumus" (0a30Bblil YPOBEHB) - TPeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS 0a30BOTO Kypca XMMUU JIOJIKHBI OTPaXkaTh:

1) cpopMHUpPOBaHHOCTH MPEACTaBIECHUI O MECTE XUMHUH B COBPEMEHHOM HayYHOH KapTUHE MUPA; IOHUMaHHUE POJIM XUMUH B (POPMUPOBAHUU
KpYyro3opa u (yHKIIMOHAIBHON rPaMOTHOCTH YEJIOBEKA JUIsl PEILICHHsI TPaKTHYECKUX 3a7ay;

2) B1aJJleHHEe OCHOBOIIOJIAralOIMMU XUMHUYECKUMU MOHATUAMHU, TEOPUSAMH, 3aKOHAMH U 3aKOHOMEPHOCTSMHU; YBEPEHHOE 10JIb30BaHUE XUMUYECKOH
TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) Bi1afiecHHe OCHOBHBIMM METOAAMU HAY4YHOT'O [TO3HAHMSI, UCIIOJIb3YEMbIMU B XUMHU: HAOJIIOCHNE, ONIMCAHUE, U3MEPEHHUE, IKCIEPUMEHT; YMEHUE
00pabaTbIBaTh, OOBSICHATH PE3YJIbTAThI IPOBEJCHHBIX OIBITOB H JIENIaTh BHIBOJIBI; TOTOBHOCTH U CIIOCOOHOCTH MMPUMEHSTH METO/IbI TO3HAHUS TIPU
pELIEHNN IPAKTUYECKUX 3a/1a4;

4) chopMHPOBAHHOCTH YMEHHUS IaBaTh KOJIMYECTBEHHBIE OLIEHKU M MTPOBOIUTH PACUETHI 10 XUMHUYECKUM (POpPMYJIaM B YpaBHEHHSIM;

5) BilafieHne NpaBUIIaMU TEXHUKH 0€3011aCHOCTH IIPU UCIOJIb30BAHUU XUMHUECKUX BEIIECTB;

6) copMHUPOBaHHOCTH COOCTBEHHOHN MO3UIIUH 110 OTHOIICHUIO K XUMUYECKOW WH(POPMAIINH, TTOITy4aeMON U3 pa3HBIX HCTOYHHKOB;

7) nist 00y4aroLUIMXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI OBJIaZICHUE OCHOBHBIMU JOCTYITHBIMU METOJIaMH HayYHOI'O TIO3HAHUS;

8) TS CIETBIX M CTa00BHIAIIMX 00YUaIOIIMXCS OBJIAICHUE IPABUIIAMHU 3aITUCH XUMUYECKUX (POPMYJII C HCIIOIB30BAaHUEM Pelbe(hHO-TOUCUHOMH
cucreMbl 0o0o3HaueHui JI. bpais.

BbinyckHUK HA yIi1y0JéHHOM YPOBHE HAYUMTCS:

—  packpbIBaTh Ha NMPUMEPAX poJib XMMUU B (POPMHUPOBAHUN COBPEMEHHOM HAayyHOW KapTHUHBI MUpa U B MPAKTUYECKOMN NEATEIbHOCTH YEIO0BEKa,
B3aUMOCBS3b MEXAY XUMMUEH U APYTUMH €CTECTBEHHBIMU HAyKaMu;

—  WUIIOCTPUPOBATh Ha IMPUMEPAX CTAHOBJIEHHWE U SBOJIIOIMIO OPraHUYECKONM XUMHHM KaK HayKd Ha pPa3JIMYHBIX HCTOPUYECKHMX JSTamax ee
pa3BUTHS;

—  yCTaHaBJIMBaTh MPUYUHHO-CIIEICTBEHHBIE CBA3H MEXAY CTPOCHHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHHEM CBOMCTB
XUMHUYECKHX JJIEMEHTOB U UX COEAMHEHNI B COOTBETCTBUH C MOJIOKEHUEM XUMHYECKHUX DJIEMEHTOB B IEPUOINYECKON CUCTEME;

—  aHaJM3UpOBaTh COCTaB, CTPOCHHE U CBOWCTBA BEIIECTB, MPUMEHSA MOJIOKEHUS OCHOBHBIX XHMHUYECKHUX TEOpPUH: XHMHUYECKOTO CTPOEHUS
opraHvueckux coeauHeHuid A.M. BymiepoBa, cTpoeHuss aToMa, XMMHUYECKOW CBSI3M, JJEKTPOJIMTUUYECKOM IMCCOLMALMU KHUCIOT U OCHOBAaHMIA
YCTaHABIIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Ty CBOMCTBAMU BEIIECTBA U €TI0 COCTABOM U CTPOEHUEM;

—  TPHUMEHSThH MMPaBUJIa CUCTEMAaTUYECKONH MEXTYHAPOIHOW HOMEHKIATYPHI KaK CPEACTBa pa3NuYCHUs U UACHTU(UKALIUN BEIIECTB IO UX COCTABY
U CTPOCHHUIO;

—  COCTaBISITh MOJIEKYJSIPHBIE M CTPYKTYpHBIE (OPMYJIbl HEOPTaHMYECKUX W OPTaHUYECKHX BEIIECTB KaK HOCUTENeW MH(POpMAIMH O CTPOSHUU
BEIIECTBA, €r0 CBOICTBaX M MPUHAJUIEKHOCTU K OMPEEIEHHOMY KJIacCy COeIMHEHUII;

—  OOBSICHATH TPUPOAY M CIOCOOBI OOpa30BaHUSI XMMHYECKOH CBS3U: KOBAJCHTHOHM (IOJSPHOM, HEMOJSAPHOW), MOHHOM, METaJJIMYECKOM,
BOJIOPOJIHOM — C LIEbIO ONPEAETICHUS XUMUYECKOW aKTUBHOCTH BEIIECTB;



- XapaKTCpHU30BaATh (1)I/I3I/I‘-ICCKI/IG CBOMCTBA HCOPraHMYCCKUX W OPraHMYCCKHUX BCIICCTB M YCTAHABJIMBATH 3aBHUCHMOCTH (I)I/I3I/I‘-ICCKI/IX CBOIICTB
BEIIIECTB OT TUIA KPUCTAITMYECKOHN PEIICTKH;

- XapaKTCPHU30BaTh 3aKOHOMCPHOCTH B M3MCHCHHUHN XUMHYCCKHUX CBOICTB MMPOCThIX BCHICCTB, BOAOPOIHBIX COCHHHGHHﬁ, BBICIIIUX OKCHUAOB U
THPOKCHUJIOB,;

—  INPUBOJUTH NPUMEPBl XMMUYECKUX PEaKLMM, PACKPBIBAIOIINX XAPAKTEPHbIE XUMUUYECKHE CBOMCTBA HEOPraHUYECKUX U OPraHMYECKUX BEILECTB
H3YYCHHBIX KJIACCOB C IEJIbI0 UX HICHTU(PHUKALUK U 00BICHEHHUS 001aCTH IPUMECHEHHS,

— ONpCaACIATh MEXAaHNU3M PCaKlIM B 3aBUCUMOCTHU OT YCJIOBI/Ifl MMPOBCACHUA PCAKIMU U IPOTrHO3UPOBATE BOSMOKXHOCTD IMPOTCKAHNUA XUMHUYCCKUX
peakInii Ha OCHOBE THITa XUMHYECKOM CBSA3U M aKTHBHOCTH PEareHTOB;

— YCTaHaBJIMBATb 3aBUCUMOCTD peaKHI/IOHHOﬁ CHOCO6HOCTI/I OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT XapaKTepa B3aUMHOI'0O BJIMAHHA aTOMOB B MOJICKYJIaX
C LEJIBIO TIPOTHO3UPOBAHUS MPOAYKTOB PEaKIINH;

— YCTaHaBJIMBATb 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOHI p€akuun U CMCHICHUA XHUMHUYCCKOTO PaBHOBECHUA OT PaA3JIMYHBIX Q)aKTOpOB C ILICJIBIO
OIpeIeTICHUS ONITUMAIIBHBIX YCIOBHI MPOTEKAHUS XUMHYECKUX MTPOIIECCOB,;

— YCTaHAaBJIMBATh T'CHCTHYCCKYIO CBA3b MCKAY KJaCCaMU HCOPTaHUYCCKUX MW OPraHUYCCKUX BCIICCTB IJIA O6OCHOBaHI/I$I HpHHHHHHaﬂLHOﬁ
BO3MOYKHOCTH ITOJYYEHHsI HCOPTaHUYIECKUX U OPIraHUYECKHX COCTUHEHUI 3aJaHHOT0 COCTaBa U CTPOCHUS;

—  ToXOUpAaTh PEarcHTHI, YCIOBHS W ONMPEISISITh MPOAYKTHI PEaKIUi, MO3BOJISIONINX PEaIi30BaTh JTAOOPATOPHBIC U MPOMBIIUICHHBIC CIIOCOOBI
MOJTyYCHUST BOKHEUIIIMX HEOPTaHUYECKUX M OPTaHUYECKHUX BEIECTB;

— OMPECACIIATh XapaKTEP CPEALI B PE3YJIbTATC THAPOJIMN3a HCOPraHNYCCKUX U OPTaHUYCCKUX BCUICCTB U MIPUBOJUTH IMIPUMEPHI THAPOJIN3a BCUICCTB
B TIOBCEIHEBHOM JKU3HU YEJIOBEKA, OMOJIOTrMYECKIX OOMEHHBIX MPOIIecCaxX U MPOMBINIICHHOCTH;

— MNPpUBOJAUTE MPUMEPLI OKHCIIHMTCIbHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ B IIpHUpOAC, MPOU3BOACTBCHHLIX IpoHeCCax W KUSHCACATCIBbHOCTU
OpPTraHU3MOB;

— 000CHOBBIBATH IMPAKTUYCCKOC MCITOJIb30BAHNUEC HCOPraHNYCCKHUX U OPTaHNYCCKNX BEIICCTB U UX peaKHI/Iﬁ B MPOMBIINIJIICHHOCTH U 6I)ITy;

—  BBINOJHATh XUMHUYECKUIH DKCIIEPUMEHT MO PACIIO3HABAHWIO W TIOJYYCHHIO HEOPraHWYECKUX M OPraHHUYECKUX BEIIECTB, OTHOCSINUXCS K
Pa3siiInuHbIM KJ1acCaM COGHHHGHHﬁ, B COOTBCTCTBHUH C IMpaBHUJIaMH WU IMPUECMaMH Oe3omacHO pa60TBI C XUMHUYCCKNUMHU BCUICCTBAMU U J'Ia60paTOpHI)IM
000pyIOBaHUEM;

—  TIPOBOAMTH pacyeThl HA OCHOBE XMUMHUYECKUX (POPMYJ M ypaBHEHUN peaKIHii: HaX0XKJIeHNEe MOJIEKYIIpHOH POpMYsbl OpraHMYeCKOro BELeCTBa
[0 €ro IUIOTHOCTH M MAacCOBBIM JOJSM 3JEMEHTOB, BXOJSIIMX B €ro COCTaB, WJIM MO MPOAYKTaM CrOpaHUs; pacdeTbl MacCOBOWM J0JH (Macchl)
XMUMHUYECKOTO COSIMHEHHSI B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CJIU OJHO M3 BEUICCTB JIaHO B U30BITKE
(MMeeT PHUMECH); pacueThl MaCCOBOM MJIM 0OBEMHOM JI0JIM BBIXO/1a MPOAYKTA PEAKIIUK OT TEOPETHUSCKH BO3MOYKHOTO; pacueThl TEILIOBOTO 3ddexra
peaKIMK; pacyeTbl 0ObEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIIMSIX; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEaKIIUH,
€CJIM OJTHO M3 BEUIECTB JJAaHO B BUJIEC PACTBOPA C OMPE/ICICHHON MacCOBOM J0JIeii pacCTBOPEHHOTO BEILIECTRA;

—  HCIIOJIb30BaTh METOJbI HAYYHOTO TO3HAHUS: aHAU3, CUHTE3, MOJCIMPOBAHNE XMMHUYCCKHX MPOIIECCOB U SABJICHUW — MPU PELICHUH Y4eOHO-
UCCIIeIOBATEIbCKHX 3a/1a4 110 M3YYEHHIO CBOWCTB, CIIOCOOOB MOJYYCHHUS M PACIIO3HABAHUS OPraHUYECKUX BEIECTB;

—  BJIQJICTh IPaBUJIAMHU 0E30MACHOTO OOpAIEHUS C SAKUMH, TOPIOUYMMH U TOKCHYHBIMU BEIIECTBAMH, CPEJCTBAMHU OBITOBOW XMMUHU;



—  OCYUIECTBJISTH MOMCK XMMHYECKON MHPOPMALIUH 110 Ha3BaHUAM, HJICHTH(UKATOpaM, CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

—  KPUTHYECKH OLIEHUBATh U MHTEPIPETHUPOBATH XMMHUECKYIO MH(OPMAIINIO, COAEPKAIIYIOCS B COOOIIEHUSX CPEJCTB MaccOBOW HH(OpManuu,
pecypcax HWHTepHeTa, HAy4HO-TIOMYJSPHBIX CTAaThIX C TOYKM 3PEHHUS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B MLEJSAX BBIABICHHUS OIIMOOYHBIX
CyXAeHUI U GopMUPOBaHHS COOCTBEHHON MO3UIINH;

—  YCTaHaBIHMBAThb B3aWMOCBSI3M MEXAy (pakTamMu M TeopHel, MPUYMHOW M CIEICTBHEM IPU aHAIU3E MPOOJIEMHBIX CUTYallMii U 00OCHOBAHUU
MIPUHUMAEMBIX PELICHUI HA OCHOBE XUMHUUYECKUX 3HAHUI;

—  IPEJCTaBJISTh MYTU PELICHUs II100aNbHbIX NPOOJIEM, CTOALINX MEPE]] YETOBEUECTBOM, U EPCIIEKTUBHBIX HAPABICHUIN Pa3BUTHS XUMHUUECKUX
TEXHOJIOTUI, B TOM 4YHUCII€ TEXHOJOTHMH COBPEMEHHBIX MaTepUalOB C PA3NUYHOU (YHKIIMOHATHHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB CBIPbS,
nepepadOTKU M YTHIIM3AIUH TPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

BbinycKHUK Ha yri1y0JIéHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHThCH:

—  opmynuposamo yenb UCCIe008aHUSA, 8bI08ULAMb U NPOGEPAMb IKCNEPUMEHMATLHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX 6eUecme Hd OCHOBE
UX cocmasa u CMmpoeHust, UxX ChOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe PeaKyul, 0 Xxapakxmepe u npooyKmax pasiuiHvlx XUMU4eCKUx peakyutl;

—  CaMOCMOsMeNbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUe IKCNEPUMEHMbl C COONI00eHUueM Npasuil 6e30nacHol pabomsl ¢ 8euecmeamu u
1a6opamopHuiM 000PYO0BAHUEM;

—  UHmMepnpemupo8amv OaHHblE O COCMABE U CMPOEHUU BeUeCms, NOTYUEHHbIE C NOMOWbIO COBPEMEHHBIX (PUBUKO-XUMUUECKUX MEeMOO08;

—  ONUCHIBAMb COCMOSIHUE NeKMPOHA 8 AMOMe HA OCHOBE COBPEMEHHBIX KBAHMOBO-MEXAHUYECKUX NPeOCMABIeHUll O CIMPOeHUU amoma O
00BACHEHUS Pe3YIbmamos CNeKMpPAIbHO20 AHAIU3A BEUJeCNE,

—  Xapakmepuzoeamsv poib A30MOCO0EPHCAWUX 2eMEPOYUKTUYECKUX COCOUHEHUL U HYKIeUHOBLIX KUCIOM KAK BANCHEeUWUX OU0I02UYecKy
AKMUBHBIX BEUYeCE;

—  NPOCHO3UPOBAMb  8O3MONCHOCMb  NPOMEKAHUS  OKUCTUMETbHO-80CCMAHOBUMENbHBIX — PeaKyull, J1edcauux 6 OCHO8e NPUPOOHLIX U
nPoOU3600CHEEHHBIX NPOYECCOB.

V3yveHne qaHHOTO Kypca JOTOJTHUTEIFHO 00ecreunBaeT OBJIaJIeHUE  CICIYIONIMMH MPeAMeTHBIMH MOHSATHAMM:

OCHOBHBIE€ TEXHOJOTHYECKHE MOHSITHS U 3aKOHBI;
ChIpbEBas M dHepreTuyeckas 0aza XMMHUYECKOH MPOMBIIUIEHHOCTH;
OCHOBHBI€ 3Talbl XMMHUYECKOTO MPOU3BOJCTBA;

9KOJIOTMUYECKHE aCIIeKThl XUMHUUECKON POMBIIUIEHHOCTH;
TEXHOJIOTUYECKHE KPUTEPUU U KOIPPHUIINEHTHI;

® COBpPEMEHHBIE TEXHOJOTHH OPTraHU3aIH 0€30TXOAHBIX IPOU3BOJICTB
NpeAMEeTHBIMH IeHCTBUSIMU:



e IIPpOBOAUTH HaYaJIbHBIM aHAJIN3 TEXHOJIOTHYECKON CXEMBI XMMHYSCKOT O IIPOU3BOACTBA,

° pa6OTaTB C HHTepaTypOﬁ 10 XUMHUH, XUMHUYCCKHUMH CIIPABOYHHUKAMU,

e JCIIOJIB30BAaTb CCTCBHIC U JIOKAJIbHBIC HH(i)OpMaHI/IOHHI)IG TCXHOJIOTHU B OpraHusanuunu y‘-I€6HOFO rpomnecca,
e pPCHICHUC paC‘léTHBIX N TCCTOBBIX XMMHWYCCKHUX 3a7a4.

III. Copep:xkanne yueOHOro npeamera, Kypca
Yruy0JieHHbI yPOBEeHb

OCHOBBI OPraHu4ecKOi XUMHHU

[losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XMMHUHU KakK Hayku. [Ipenmer oprannueckoi xuMun. MecTo v 3Ha4eHUE OPraHMYECKOM XUMUH B CHCTEME
€CTECTBEHHBIX HayK. B3anMOCB3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.

XHUMHUYECKOE CTPOEHUE KaK MOPSJIOK COETUHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO UX BaJl€HTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUECKOTO
CTPOEHMS OpraHndeckux coequHeHuil A.M. bytneposa. YrinepoaHslil CKelNeT OpraHM4ecKoi MoJIeKyIbl. KpaTHOCTh XMMUYECKOH CBS3H. 3aBUCUMOCTh
CBOMCTB BEILLIECTB OT XMMHUYECKOT0 CTpOeHUsI MosieKyJl. MI3omepus u usomepsl. [lonstue o pyHkunonanbHo# rpymnme. [IpuHnunel kiaccupukanuu
OpPraHUYeCKUX COeTUHEeHnH. MexTyHapoaHas HOMEHKJIaTypa U MPUHLUIIBI 00pa30BaHMsl Ha3BaHUI OPraHMYECKUX COeAMHEHHH.

Knaccugukanys u 0cobeHHOCTH OpraHu4ecKkux peakiuil. Peakunonnslie neHTpsl. [lepBoHavanbHble HOHATHS O TUIIAX U MEXaHU3MaX OpraHU4eCKUX
peakiuii. 'oMONIUTHYECKUI U reTepoTMTHYECKUI pa3pbIB KOBAJICHTHOM XMMHUYecKO# cBsi3u. CBOOOJHOPAUKAIBHBIA M MOHHBIN MEXaHU3MbI PEaKIUH.
[TonsTre o HykIeoduie u 3nexkTpoduie.

AJikaHbl. DIIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl METaHA. sp°-ruOpuaM3aIus opouTaieil aToMOB yriepoa. I oMoIoruueckuii ps 1
oOmiast popmyna ankaHoB. Cuctemaruyeckas HOMEHKIIATypa aJlKaHOB U pajaukanoB. M3oMepus yriepogHoro ckenera. @uznueckre CBOMCTBA ajlKaHOB.
3aKOHOMEPHOCTH U3MEHEHMS (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA aJIKAHOB: raJIOTEHUPOBAHUE, IETHIPUPOBAHUE, TEPMUUECKOE PA3JIOKEHHUE,
KPEKHHT KaK CIIOCOOBI OyYeHUs! BXKHEUIIIUX COeIMHEHUI B OPraHUYECKOM CHHTe3€e. ['opeHne ankaHOB KaK OJIMH U3 OCHOBHBIX HICTOYHHKOB TEIUIa B
MPOMBIIIICHHOCTH U ObITy. M30MepH3alus Kak crocod mojaydeHus BBICOKOCOPTHOTO OeH3MHA. MeXaHu3M peaklui CBOOOAHOPAANKAIEHOTO
3amerenus. [lonydenne ankanos. Peaknus Bropna. Haxoxnenue B npupose U IpUMEHEHHE aJKaHOB.

[Muknoankansl. CTpoeHHe MOJIEKY LIMKII0aakaHoB. Obmas popmyna nukioankanoB. HoMeHkIaTypa nukiioankaHoB. M3omMepus HIUKIOATKaHOB:
YTIEPOAHOTO CKEJIeTa, MeXKiaccoBas, IpOCTpaHCTBEeHHAas (yuc-mpanc-uzomepus). Crenuduka CBOMCTB HUKIOATIKAHOB C MAJIbIM pa3MepoM IIUKJIA.
Peaknun npucoeMHEHNs 1 paJUKAIBHOTO 3aMEICHMS.

AJiKeHBI. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl ATUIIEHA. Sp°-TUOpUIN3alKs opouTaeil aToMOB YIIepoa. G- U T-CBA3M.
I'omonoruueckuii psia u odmas hopmyna ankeHoB. HomeHknaTypa ankeHoB. Mi3oMepus aKeHOB: YTIIEPOIHOTO CKeJIeTa, TTOJIOKEHUS KPaTHON CBSI3H,
NPOCTPaHCTBEHHAs (yuc-mpanc-u3oMepusi), MexxkiaccoBas. PU3nueckrue CBOMCTBA alKeHOB. Peakinu »1eKkTpoiibHOTo MPUCOEMHEHNUS KaK CIoco0



noJTydeHus: (PYHKIIMOHATLHBIX TPOU3BOAHBIX YTIEBO10poA0B. [IpaBiiio MapkoBHHUKOBA, €T0 3JIEKTPOHHOE 000CHOBaHME. Peakinu OKUCIeHHs U
nosnuMepu3aui. [lomusTuieH kKak KpymHOTOHHAKHBIN MPOIYKT XUMHUYECKOT0 MPou3BoAcTBA. [IpombliiiuieHHbIe U 1a00paTOpHbIe CIIOCOOBI MOTyUEHUs
ankeHoB. [Ipasuno 3aiiyesa. [lpuMeHeHne aqKeHOB.

Anxanuensl. Kimaccuduxanus ankagueHoB 110 B3aMMHOMY PACIIOJIOKEHHUIO KPATHBIX CBsA3eH B Mosiekysie. OCOOEHHOCTH 3JIEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOCHHUS COTPSHKEHHBIX ankaaueHoB. O0mas Gpopmyna ankagueHoB. HomMeHkIaTypa u n3omepus ankaJaueHoB. Ousndeckue
CBOIMCTBA aJKaJHEHOB. XMMUYECKHE CBONCTBA aJIKa/IMEHOB: peaKIUU MPUCOEANHEHUS (THIPUPOBAHKE, TAIOTEHUPOBAHKE), TOPEHUS U
nonumepusanuu. Bkinan C.B. JleOeneBa B nmonyueHrne CHHTETUYECKOTO Kayuyka. Bynkanuzanus kayuyka. Pesuna. MHoroo0Opasue Bi10B
CUHTETUYECKUX KaydyKOB, UX CBOKCTBAa U nmpuMeHeHue. [lonyuenue ankaaueHoB.

AJKUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI alleTHIICHA. Sp-THOpUIU3aIis opOUTaiei aToOMOB yriepoaa. ['oMoorudeckuit psia
u obmrast popmyna ankuHoB. Homenknatypa. M3oMepus: yriiepoJHOTo CKelleTa, MOJI0XKEeHHs KPaTHOM CBsI3U, MeKKIaccoBast. duznueckue CBOMCTBA
QIKWHOB. XMMHUYECKHE CBOMCTBA AJIKUHOB: PEAKIIMU NMPUCOCAMHEHHS KaK CIIOCO0 MOMyUEHHUS MOJTUMEPOB U IPYTUX MOJE3HBIX MPOAYKTOB. Peaxyuu
3amewyenus. 'opeHne aneTuaeHa Kak MCTOYHUK BRICOKOTEMIIEpAaTypHOTO IJIaAMEHH ISl CBAPKH U pe3Kku MeTaiioB. [lonydeHue aneTuieHa mupoin3oM
MeTaHa U KapOuaHeIM MeTo0M. [I[pruMeHenue aneTuieHa.

Apensl. Ucmopus omkpwvimus d6ensona. CoBpeMEHHBIE PEACTaBICHUS 00 3JIEKTPOHHOM U ITPOCTPAHCTBEHHOM CTpOeHUHU OeHsona. M3zomepus u
HOMEHKJIaTypa roMoJioroB 0en3ona. Oomas popmyna apeHoB. Gusnyeckue cBoricTBa OeH30J1a. XUMHUYECKHUE CBOWCTBA O€H30J1a: PeaKluu
ANEeKTPOGUIBHOTO 3aMelIeHHs] (HUTPOBAaHHUE, TAJIOTEHUPOBAHKE) KaK CIIOCO0 MOMyYeHHUS] XUMUYECKUX CPEICTB 3allIUThI PACTEHUH; IPUCOSTUHEHUS
(ruapupoBaHMe, TaIOTEHUPOBaHNE) KaK JOKa3aTebCTBO HETIPEAEIbHOr0 Xapakrepa 0en3ona. Peakuus ropenus. [lonydyenne 6enzona. Ocobennocmu
Xumuueckux ceoticme mo.yona. BzauMHoe BIUsTHHE aTOMOB B MoJIeKyJie Tostyona. Opuenmayuonnvle s¢hghexmul samecmumenei. Ilpumenenne
TOMOJIOTOB O€H30J1a.

Cnuptsl. Knaccuduxanms, HomeHKIaTypa cnupToB. ['oMonorudeckuii psia u odias popmMyia mpeaebHbIX 0JHOATOMHBIX CTUPTOB. M3oMepusi.
dusnueckue cBONUCTBA MNpEaACIbHBIX OJHOATOMHBIX CIIMPTOB. BOI[OpO}IHaSI CBA3b MCXKY MOJICKYJIaMU U €€ BIIMAHUC Ha (1)I/I3I/I‘~ICCKI/I€ CBOICTBa
cUpTOB. XMMHUYECKHE CBOMCTBA: B3aUMOJICHCTBUE C HATPHEM KaK CIIOCO0 yCTaHOBJICHHS HAJTMYUS THAPOKCOTPYIIIBI, C TAJIOT€HOBOAOPOJaMH KaK
Croco0 MOJIy4eHHUs pacTBOPUTENEH, BHYTPU- U MEXMOJIEKYJIIpHast eruaparanus. Peakuysi ropeHus: cnupThl Kak TOmMBo. [lomyuenue atanona:
peaxiusi Opo’KeHHUs TIIIOKO3bI, TUApaTanus dTuieHa. [I[pumenenne Meranomna u stanona. dusnonoruueckoe AelcTBUE METaHOA U dTaHOJIA HA
OpraHn3Mm 4YC€JI0BCKaA. OTUIECHTIINKOIE U TIMOEPHUH KaK NIPEACTAaBUTEIIN MPCACIIBHBIX MHOTOATOMHBIX CITMPTOB. KauecTBennas pPCaKusd Ha
MHOTI'0AaTOMHBIC CITMPTHI U €€ IPUMCHCHHUE U1 paCliO3HaBaHHWA INMIMICPUHA B COCTABE KOCMETHYCCKUX CPEACTB. HpaKanecxoe IMIPUMEHCHUEC
STUJICHTJIMKOJIS U TJIHIIEPUHA.

®enoin. CtpoeHue Molekyiasl peHosa. BzaumHoe BiusiHUE aTOMOB B MoJieKye ¢eHosa. duzndeckue cBoicTBa heHona. XuMHUIECKHEe CBONCTBA
(peakuuu ¢ HaTpUEM, THAPOKCUAOM HaTpus, OpomoM). [Tonydenne penona. [Ipumenenue penomna.

Anpnerunpl U keToHbl. Kiaccudukanms anbneruo u keToHOB. CTpOCHUE MTPEACIBbHBIX allbJIETHIOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOHUIIBLHOU Tpymiibl. ['oMonorudeckuii psa, obmias popmyna, HOMEHKIATYpa U U30MEPHsI MPEACTBHBIX allbIeru10B. Du3nueckue CBOMCTBa
MpeiebHBIX alIbJIETUI0B. XUMUYECKHE CBOMCTBA MPEIEIbHBIX alIbJETU/I0B: THAPUPOBAHNE; KAYECTBEHHbIE PEAKIINH Ha KapOOHUIBHYIO TPYIIITY
(peakuus «cepeOpsHOTO 3epKaiay, B3aumoieicTBre ¢ ruapokcuaom mean (1)) m ux npumenenue ans oOHAPYKEHUSI IPEACTBHBIX allbJIETH]IOB B



IIPOMBIIIJIEHHBIX CTOYHBIX BoAax. [lonydeHne npenenbHbIX ajlbIeTUI0B: OKMCIEHUE CIIUPTOB, IMApaTanus aueruieHa (peakuus Kydeposa).
Tokcuunocts anbaeruaos. [lpumenenue popmanbaeruia u aeranpiaeruaa. ALETOH Kak NpeJCcTaBUTeNb KeTOHOB. CTpoeHHe MOJIEKYJIIbl alleTOHA.
OcobeHHoCcTH peakuy OKuciieHus anerona. [IpuMenenne areroxa.

Kap6onossie kucnotsl. Kitaccudukanus u HoMeHKI1aTypa KapOOHOBBIX KUCIOT. CTpoeHHE MpeiebHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIBLHOU Tpymiibl. ['oMoorudeckuii psa u oomas opMylia mpeeabHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. Du3nueckue CBOMCTBA MPeAeIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XMMHUYECKHUE CBOICTBA NMPEAETbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCJOT (peaklyy ¢ METAJUIaMU, OCHOBHBIMM OKCHJJaMH, OCHOBAHUSMHU U COJISIMHU) KaK IOJITBEPKIE€HHUE CXOJCTBA C HEOPTaHUYECKUMU
kucnoramu. Peakuus stepudukanuu u ee 00paTuMocTh. BiausHue 3amectuteneil B yriieBOAOPOJHOM pajivKalie Ha CUITy KapOOHOBBIX KHUCIOT.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB MypaBbHHOM KHCIOTHL. [loydeHune npenenbHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KMUCJIOT: OKACICHUE aJIKaHOB,
QJIKEHOB, IEPBUYHBIX CIUPTOB, allbJETUI0B. BaxkHelme npeacraBuTe KapOOHOBBIX KUCIOT: MypaBbUHAasl, YKCycHas 1 OeH30iHas. Briciime
npeenbHbIe U HeNpeaebHbIe KapOOHOBBIE KUCIOTEL. Onmuyeckasn uzomepus. Acummempuyeckuti amom yenepooa. Ilpumenenne kapOOHOBBIX KHCIIOT.
Croxuble 3¢upbl 1 xKUpbl. CTpOCHHE U HOMEHKJIATypa CI0KHBIX 3(hUpoB. MexkiaccoBas H30MepHsi ¢ KapOOHOBBIMU KucsioTaMu. CriocoOsbl
MOJTyYECHHUS CIIOKHBIX 3(pupoB. OOpatuMocTh peakiun dtepudukanyn. [IpumeHenne cnoXHbIX 3QUpoOB B MALIEBON U ap(proMepHOit
MPOMBIIITIEHHOCTH. JKUPBI KaK CIIOKHBIE 3()UPHI TNIHIIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIE KUPBI, X COCTaB.
@dusnuecKue cBOMCTBA )KUPOB. XUMHYECKHE CBOMCTBA JKUPOB: THAPUPOBAHKE, OKHCICHHE. | MAPOIIHN3 HIT OMBUICHHE JKUPOB KaK CIIOCO0
MIPOMBIIIJICHHOT'O TOJIyY€HHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. [IpuMeHeHue xupoB. MbUI4 Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Mororue
CBOMCTBA MBLIA.

VYraesogasl. Knaccuduxanus yriesonon. Pusndeckue CBOWCTBA U HAXO0XKJEHHUE YITIEBOJIOB B ITpupoje. ['oKo3a Kak ajlbJeru10CIupT. XUMHUECKHE
CBOMCTBA IUIIOKO3bI: ayuIuposanue, aiKuIuposanue, CIupToBOE U MOJIOYHOKUCIIOE OpoKeHNEe. DKCIIEPUMEHTAIIbHBIE J0Ka3aTeIbCTBAa HATUYUS
aJIbJIETUAHOM U CIIMPTOBBIX TPYNI B Itoko3e. [lonydenue rimoko3sl. @pykmosa Kak uzomep 2niokosvl. Pubosa u desoxcupubosa. Baxueimue
nycaxapuibl (caxaposa, 1aKkmo3sd, Maibmo3a), UX CTpoeHue U pusnueckue cBocTa. [ uaponan3 caxapossl, 1akmo3svl, maremossl. Kpaxmain u
LEJITF0JI03a KaK OMOJIOTHYECKUe MOIUMEphl. XMMHUECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJIOM Ha Kpaxmali U ee
MIpUMEHEHHUE U1 OOHApYKEHUS KpaxMaia B MPOJyKTaxX MUTaHUsS). XUMUYECKHE CBOMCTBA 1IEJUTOJIO3bI: THIPOIN3, 00pa30BaHUE CII0KHBIX 3(DUPOB.
[TpumeHenue u Ouosoruyeckas poib yriaeBoaoB. OKUCIEHUE YIIeBOA0B — UCTOYHHUK HEPTUH KHUBBIX OpraHn3MoB. [ToHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX Ha IPUMEpE alleTaTHOTO BOJIOKHA.

Nnentudukanus opraHnuecknx coeMHEHUH. [ 'eHeTnyecKas CBsi3b MKy KJacCaMu OPTaHUYECKUX COCTMHECHHM.

Awmunbl. [lepBuuHble, BTOpUYHBIE, TPETUUHbIE aMUHbI. Kitaccudukaiys aMMHOB 110 TUITY YTJIEBOJAOPOIHOTO pajuKajia U YUCIly aMUHOTPYIII B
MoJIeKyJe. DJIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MpeIebHbIX aMUHOB. dDu3nueckue cBoiicTBa aMUHOB. AMHHBI KaK OpraHU4eCKHe
OCHOBAHUS: PEAKINM C BOAOH, KUCIOTaMu. Peakiyst ropeHus. AHWINH Kak [IPEICTaBUTENb apOMaTHYeCKUX aMUHOB. CTpoeHue aHuiauHa. [Ipruunnsl
ocnabJieHUs] OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUH C aMUHAMU IPEJENBbHOTO psijia. XUMHUECKHUE CBOMCTBA aHUJIMHA: B3aUMOJIEHCTBUE C
KHUCJIOTaMH, OpOMHOM BOJIOM, okucieHue. [lonyueHne aMuHOB aIKMIIMPOBAaHUEM aMMHAKa M BOCCTAHOBJIEHUEM HUTPOIIPOU3BOAHBIX YIIIEBOIOPOJIOB.
Peakuus 3ununa. [Ipumenenre aMuHOB B (papMalleBTUYECKOM MPOMBIIINIEHHOCTU. AHUNUH KAK Cbipbe OJis NPOU3800CmEa AHUIUHOBBIX KpAcumerel.
Cunme3svl Ha 0OCHO8€ AHUTUHA.



AmunHokucaoTsl ¥ 6enku. CoctaB 1 HOMEHKIaTypa. CTpoeHHe aMHUHOKHUCIIOT. ['OMONIOrH4ecKuid psii peaeabHbIX aMUHOKUCIIOT. M30Mmepus
npeodenvHblx amunoxuciom. Guznyeckre CBOMCTBA MpeIeIbHbIX aMUHOKUCIOT. AMUHOKHUCIIOTHI Kak aM(oTepHble opraHndeckue coenunenus. Cunres
nentuaoB. [lentuanas cBsa3p. buongornueckoe 3HaueHUE o-aMMHOKUCIIOT. O0JIacT MPUMEHEHUSI aMUHOKHCIIOT. beslku Kak mpupoIHbIe OMOTIONINMEDHI.
CoctaB u ctpoeHue 6enkoB. OcHo8Hble aMuHOKUCIOmbl, 0bpasyioujue denrky. XUMUUECKHUe CBOMCTBa OEIKOB: THAPOIIN3, IEHATYpallHsl, KaueCTBEHHbIE
(uBeTHbIE) peakiuy Ha Oenku. [IpeBpaienus 6eTKOB MUK B opraHu3Me. buonorndeckue QyHKuu OENKOB. JJocmudiceHus 8 uzyuenuu cmpoeHus u
cunmesa 0enKos.

Aszomcoodeporcawue cemepoyurauyeckue coeourenus. Iluppon u nupuoun: 21eKmpoHHoe cmpoeHue, apoMamudecKull Xapakmep, pasiuiue 6
nposisNieHUU 0CHOBHBIX c8oticma. Hykneunoguvle kuciomsi: cocmag u cmpoerue. Cmpoenue nykieomuoos. Cocmas nykneunoguoix xuciom ({HK, PHK).
Ponb nykneunosuvix xuciom 6 scuznedesmenbHoCmu opeaHusmos.

BricokomouiekyiisgpHble coeMHeHUsl. OCHOBHBIE TOHSATHS BBICOKOMOJIEKYJISIPHBIX COEJAMHEHUH: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO,
crerieHb nonuMmepm3anmu. Kraccudukanmss momumepoB. OCHOBHBIE CHOCOOBI  TOJIYYEHHS BBICOKOMOJICKYJISIPHBIX ~COCOUHEHUH: pEeaKInuu
MOJIMMEPHU3aIMU U NONMKOHAeHcaluu. CTpOeHHE U CTPYKTypa IOJHUMEPOB. 3aBHUCUMOCTh CBOWCTB IMOJMMEPOB OT CTPOCHHUS MOJEKYIL.
TepMomyiacTU4UHbIE M TEPMOPEAKTUBHBIE MOJUMEpPBL. [Iposodsawue opzanuueckue noaumepwvl. Komnosumnvie mamepuanvi. Ilepcnexmugoi
UCNONIBL308aAHUSA KOMNO3UMHBIX Mamepuanog. Knaccudukanus BonokoH. CuHTeTHyeckue BoJjiokHa. [lonuddupHble M MmonuaMugHbIe BOJIOKHA, HX
cTpoeHue, cBoiicTBa. [IpakTuueckoe ucnonap3oBaHue BOJOKOH. Cunmemuueckue naeHKU: u3oaiayus OJis npo8o0o08, MeMOpaHvl Ol ONpecHeHus: 600bl,
3auummusie NIeHKU 01 A8momoduieu, niacmulpu, xupypeuieckue noeasku. Hoevie mexuonocuu oanvHeliuie2o co8epUIeHCMBOBANUSL NOIUMEPHBIX
mMamepuanos.

Teopernyeckue 0CHOBbI XMMUU

Crpoenue BemiectBa. CoBpeMeHHast MOJIEb CTpOeHUsI aTroma. [lyanusm anektpoHa. Keanmossie uucia. Pacnpenenenne a1eKTpOHOB 110
HHEPreTUYECKUM YPOBHSAM B COOTBETCTBUHU C MPUHIIMIIOM HAaUMEHbIIEH SHEPTUH, MpaBuiioM XyHaa U npuHiunoMm [laymu. OcoGeHHOCTH CTpOEHUs
SHEPreTUYECKUX YPOBHEHW aTOMOB d-3J1€eMEHTOB. DJIeKTpOHHas KOHPUTypauus aroma. Kinaccupukanus XMMHUUECKUX 3JIEMEHTOB (S-, p-, d-2J1IeMEHTHI).
OcHOBHOE 1 BO30YK/I€HHbIE COCTOSIHUSI aTOMOB. BaneHTHbIe anekTponsl. [lepuoanueckas cucrema xumuueckux snemeHToB J[.M. Menneneesa.
®uznueckuit cmbica Ilepuonnueckoro 3akona J[.M1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB MJIEMEHTOB U MX COSAMHEHUH 110
nepuoaam u rpymnmnaMm. MupoBos3peHdyeckoe U HayuyHoe 3HaueHue [lepuonndeckoro 3akona JI.M1. Menneneesa. [lpoenoswst /1. 1. Menoeneesa.
OmKpvimue HOGbIX XUMUUECKUX I]IEMEHMO8.

DneKTpOHHas IPUPOJIa XUMUYECKOH CBSI3U. DIIEKTPOOTpHULIATEIbHOCTh. KoBasleHTHas CBA3b, €€ PA3HOBUIHOCTH U MEXaHU3Mbl 00pa30BaHUs
(0OMeHHBIN M TOHOPHO-aKLENTOPHBIH). loHHas cBsA3b. MeTannuueckas cBsi3b. BogopoaHas cBsizb. Meocmonekynsprvle 63aumo0eticmsusl.
Kpucrannuueckue u amop¢Hble BenecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsipHasi, HIOHHAs, MEeTaJlInyecKas ). 3aBUCUMOCTh
($u3nUecKux CBOMCTB BEIIECTBA OT THUIA KpUCTAIUTMYECKON perneTku. [Ipuunnel MHOrooOpa3us BeniectB. COBpeMEHHbIE MTPEICTABICHHS O CTPOSHUHN
TBEPABIX, KUAKUX U Ta3000pa3HbIX BEUIECTB. JKuoKue Kpucmaiiol.

Xumuueckue peakiu. ['oMoreHHsle U rereporeHHble peakiuu. CKOpoCcTh peakliny, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPOIBI
pearupyronux BelecTB, KOHIIEHTPAIMH pearupyorx BelecTB, TeMnepaTypsl (mpasuwio Bant-I'odda), miomanm peakinoHHOM MOBEPXHOCTH,



HAJINYMS KaTalnu3aropa. DHEPrusl akTUBALUU. Akmuuposanuwiil komniekc. Karanuzaropsl n katanu3. Poib katanu3atopos B MpUpoOJe U
MPOMBIIIIJICHHOM IIPOU3BOCTBE.

Ionamue 06 sumanvnuu u sumponuu. Iuepeusi I uboca. 3akon I'ecca u cnenctBus u3 Hero. TernoBbie 3PPEKTH XUMUYECKUX PEAKIIUH.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakinii. XuMuieckoe paBHoBecue. CMelieHne XMMHUYECKOTO paBHOBECHS IOJT ACMCTBUEM Pa3IMUHBIX
(aKTOpOB: KOHIICHTPALIMU PEareHTOB WM MPOIYKTOB PEaKLUH, JaBICHUS, TeMIepaTypbl. Poiib cMeleHns paBHOBECHS B TEXHOJIOTHUECKUX
mpoleccax.

JucniepcHsie cucteMbl. Koutouousie cucmemul. VIcTuHHBIE pacTBOpBI. PacTBOpeHne kak Gu3nKo-xuMudeckuii mporecc. CrocoObl BEIpaKEHUS
KOHIIEHTPALMU PaCTBOPOB: MACCOBAst I0JIsl PACTBOPEHHOT'O BEUIECTBA, MOJIAPHAS U MOAIbHAS KOHYenmpayuu. Tump pacmeopa u mumposauue.
Peaxiium B pacTBOpax 3;1eKTpoiauToB. KauecTBeHHBIE peakny Ha HOHBI B pacTBOpe. KHCI0THO-OCHOBHBIE B3aMMOACHCTBUS B PACTBOPAX.
AwmdpotepHocTs. Honnoe npouszsederue 800vi. Booopoousiii nokasamens (pH) pacmeopa. I'uaponus coneil. 3HaueHue TUApOIn3a B OUOIOTHYECKUX
0OMEHHBIX Tporeccax. [[pumMeHenne ruipom3a B MPOMBIIUIEHHOCTH.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B MPUPOJIE, MPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACATEILHOCTH OpraHu3MOB. OKuUCIUmMeNbHO-
80CCMAHOBUMENbHBIN NOMeHyuan cpeovl. JJuazpamma I[lyp6s. TloBeneHne BemECTB B cpelax ¢ pa3HbIM 3HaueHHMeM pH. MeTosl 3J1eKTpOHHOTO U
91eKMPOHHO-UOHHo20 OanaHca. ['anbBaHMYECKUM 3NIeMEHT. XUMUYECKHEe UCTOYHUKU TOKa. CmanOoapmHulil 6000poOoHbill 31ekmpod. Cmanoapmmbiii
NEeKMPOOHbBIUL NOMEHYUAl cucmemsl. Pa0 cmanoapmuulx 21eKmpoonsix nomenyuanos. Hanpaenenue okuciumenbHo-60CCmMaHO8UMENbHbIX PEaKyYU.
DJEeKTPOJIN3 pacTBOPOB M paciuiaBoB cosieil. [IpakTrueckoe NMpuMEHEHUE 3IEKTPOIIN3a I NOIYYEeHHUs IIENIOYHBIX, IETOYHO3EMENbHBIX METAIJIOB U
amoMuHUs. Koppo3ust MeTayuioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIUIOB OT KOPPO3UH.

OCHOBBI HEOPraHUYECKOH XUMUH

O6mas xapakrepuctrka 31eMeHToB [A—IIIA-rpynn. Oxcuabl 1 NepoKCHIbI HATpuUs U Kainus. Pacrio3HaBaHue KaTHOHOB HAaTpUs U Kanus. Coiu HaTpus,
KaJusl, KaJblUsg U MarHWs, UX 3HaYE€HUE B IPUPOJIE U )KU3HHU YeIoBeKa. JKecmkocmb 6006l u cnocobwl ee ycmparnenus. Komniexchvie coeounenus
anmoMuHUs. Anomocunukamat.

Mertannst IB-VIIB-rpynn (Menp, 1MHK, XpoM, Maprasent). Oco6eHHOCTH cTpoeHus aToMoB. O01iue puznyeckue 1 XuMudeckue cpoictna. [lonydyenue
1 npuMeHeHue. OKCUAbI U THAPOKCUABI 3TUX METAJUIOB, 3aBUCUMOCTb X CBOWCTB OT CTENIEHU OKHUCIIEHUS 3JIEMEHTa. BaxkHelme conu.
OxuciuTeNnbHbIe CBOMCTBA COJIEH XpOMa U Maprasiia B BbICILIEH CTENIEHU OKUCIEHUs. KomniekcHble coeOurenus Xxpoma.

O6mas xapakrepuctuka 31emMeHToB [VA-rpynnel. ColicTBa, moiay4yeHue U mpuMeHenue yrist. CHHTe3-ra3 Kak OCHOBa COBPEMEHHOU
IPOMBIIIUIEHHOCTU. AKTUBUPOBAHHBIN yrob Kak ajcopOeHt. Hanocmpykmypol. Muposevie docmudicenus 6 001acmu co30aHusi HAaHOMamepuaos.
Onexmponnoe cmpoenue MoneKyvl y2aprozo 2asa. Ilonyuenue u npumenenue yeapno2o 2asa. buonorndeckoe neiicrsue yrapHoro rasza. Kapouast
KaJIbIMs, aIFOMUHUS U kere3a. KapOoHnatsl u rugpokapOoHaTsl. Kpyzogopom yenepooa 6 dcugou u nedxcusoti npupooe. KauecTBeHHas peaklus Ha
KkapOoHaT-1oH. dusnueckre U XuMUYeckue cBoiictsa kpeMHus. Cunansl v cunuiuabl. Oxeun kpemuus (IV). KpemMHueBbie KHCIOTHI M UX COJIH.
CunukaTHbple MUHEPAJIBI — OCHOBA 36MHON KOPBI.



Oo0mas xapakrepucTtuka 3neMeHToB VA-rpynmbsl. Hutpuael. KadecTBeHHas peakiysi HA MIOH aMMOHUS. A30THasl KHUCIIOTa KaK OKUCIUTENh. HUTpaThl,
ux GU3NYECKUE U XUMHUECKUE CBOMCTBA, MpuMeHeHue. CBOKCTBa, MoydeHue u npumeHeHue dpocdopa. Pochun. @ochopusie u nonudocdopHbie
KHCIOTHI. bronoruueckas poib hocdaToB.

O6m1as xapaktepuctrka 37eMeHTOB VIA-rpynmbl. OcoObie CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI. KauecTBeHHbIE peakIuu Ha Cyab(uI-,
cynb(uT-, ¥ Cynb(aT-uOHBI.

O6mas xapakrepuctuka 35eMeHTOB VIIA-rpynmel. OcobeHHOCTH XUMuH PTOpa. ["aJoreHoBoA0OpOIbI M X MOJTy4YeHHUE. |'aJoreHoBOJOpOHbIC
KHUCJIOTHI M UX cosii. KauecTBeHHbBIE peakiiuu Ha rajioreHua-uoHbl. Kucnopoaconepxkaimue coequHenus xiuopa. [[puMenenne rajoreHoB U ux
BXHEHIINX COCIUHEHUA.

FBnacopoounvie casvi. Ilpumenenue 61a20poO0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOJAHBIX COCIUHEHUH, BBICIINX OKCHAOB U THIPOKCHUIOB.

Wnentudukanus HEOPraHMIeCKUX BEIIECTB U NOHOB.

Xumus 4 )KU3Hb

Hayunble MeTonpl mo3HaHUs B XUMUHU. VcTOuHMKM XxuMudeckoil nHpopmanmu. Ilomck uMHQOpManuu 1o Ha3BaHUSAM, UACHTU(DHUKATOPAM,
CTPYKTYpHBIM (popmynaM. XUMHYECKHI aHaIHM3, CHHTE3, MOJCIMPOBAHHE XUMHUYECKUX IPOLECCOB W SBJICHUHA KAaK METOAbl HAYYHOTO TO3HAHUS.
Mamemamuueckoe moodenuposanue npoCmMpancmeeHHo20 CMPOEHUsl MONEKYl op2anuyeckux eewecms. CospemeHnnvie QuU3UKO-XumMuieckue memoovl
YCMAHO6IeHUs COCMA8a U CMPYKMYPbl 6€UjeCMS.

Xumust u 310poBbe. JlekapcTBa, (epMeHTH, BHUTaMHMHBI, TOPMOHBI, MHMHEpajbHble BOAbL. IIpoOneMbl, CBs3aHHBIE C MPUMEHEHHEM
JIEKapCTBEHHBIX IIpenapaToB. BpenHble NpUBBIUKKM U (AKTOPhI, pa3pylIaolIue 3J0poBbe (KypeHue, ymnoTpeOJeHHe ayKorojisi, HapKOMaHMUs).
ParmonansHoe nutanue. [Tumebie 1o6aBku. OCHOBBI MUIIEBON XUMUH.

Xumus B MmeauimHe. Pa3paboTka exkapcTB. XUMHUYECKUE CEHCOPHI.

XvMHsl B NOBCEIHEBHOM XKM3HHU. Mormue U yucTsmue cpeacrsa. PenemieHTsl, nHcekTuuuasl. CpeacTBa JIMYHOW TMTHMEHBI U KOCMETHKH.
[TpaBuna 6e30macHOM pabOTHI C €AKUMHU, TOPIOUUMHU U TOKCUYHBIMHU BEIIECTBAMU, CPEICTBAMHU OBITOBON XUMHUH.

XUMUS U CelIbCKOe X03sMcTBO. MUHepalibHbIe 1 opraHuyeckue ynoopenus. CpeacTsa 3aluThl pacTeHU.

XuMusg B mpomblnuieHHOCTH. OOlue mnpeAcTaBieHUs O MNPOMBINUIEHHBIX CHOCcO0ax TMOMY4eHHs XMMHUYECKHUX BELIeCTB (Ha MpuMepe
MIPOM3BOJICTBA aMMHaKa, CEpHOM KUCIIOTH). [IpombltiienHas oprannyeckas xumusi. Celpbe AJ1s OpraHnyeckoil mpoMeliieHHOCTH. [Ipobiema oTxo10B
U 1oOOYHBIX NpoaAykToB. Hambonee KpynmHOTOHHa)KHBIE MPOM3BOACTBA OPraHUYECKHX COoeIUHEHHMH. UepHas M 1BeTHas MeTautyprus. CTexkio u
CHJIMKATHAsI IPOMBIIIIJIEHHOCTb.

Xumus U sHepreTuka. [IpupoaHble UCTOYHUKU YIIIeBOAOPOAOB. IIpupoaHblii M momyTHBIH HEPTSHON Tasbl, UX COCTaB M HCIIOJIb30BaHHE.
CoctaB Heptn u ee mnepepaborka. Hedrempomykrsl. OkraHoBoe umcino OensmHa. OxpaHa OKpyXkarolled cpeibl npu HedrenepepaboTke U
TPAHCHOPTUPOBKE HEPTENPOTYKTOB. AJbTEPHATUBHBIE UCTOYHUKN YHEPTUH.

Xumus B ctpoutenberse. Llement. beron. [Tog0op onTUManbHbIX CTPOUTENBHBIX MAaTEPUAIOB B IPAKTUUECKON AESITETbHOCTH YEJIOBEKa.



XuMUS ¥ 9KOJIOTHS. XUMUYECKOE 3arps3HEHUE OKPYKaIOUIel cpenbl U ero nocienctsus. Oxpana rupocdepsl, mouBbl, arMocdepsl, GIopsl U
(bayHbl OT XMMUYECKOT'0 3arpsI3HEHMUS.

Tunbl pacyeTHbIX 32/1a4:

Haxoxcz[eHHe MOJICKyJISIpHOfI q)OpMy.HBI OpI‘aHI/I‘-IeCKOI‘O BCIICCTBA IO €10 INIOTHOCTU U MAaCCOBBIM JOJISIM 3JICMCHTOB, BXOOAIIIUX B €TI0 COCTAaB,
WJIU TIO TIPOJYKTaM CTOPAHMSI.

Pacuetsl MaccoBo# 1011 (Macchl) XUMUYECKOTO COEAMHEHUSI B CMECH.

Pacuetsr macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIM OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

Pacuetsl MmaccoBoi miin 00bEMHOMN JJOJIU BBIX0J1a POAYKTA PEAKIIMH OT TEOPETUYECKU BO3MOKHOTO.

Pacuets! TeroBoro 3¢ dekra peakiuu.

PvaeTBI O6’I)GMHBIX OTHOHIGHI/Iﬁ ra3oB HpI/I XUMHUYCCKUX peaKum{x.

Pacuetsr macchl (00beMa, KOJTHUECTBA BEIIECTBA) MPOJIYKTA PEaKIUu, €CIIM OJTHO U3 BEIIECTB JaHO B BHUJIE PACTBOPA C ONMpPENeIEHHON MacCOBOM
JI0JIel PaCTBOPEHHOT'O BEILIECTBA.

IIpuMepHbIe TeMbI IPAKTHYECKUX PA0OT (HA BLIOOP yuuTeisi):
KauecTtBenHoe onpeneneHue yriaepojia, BOAOPOIa U XJIOpa B OPraHUYECKUX BEUIECTBAX.
KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIIEN MOJIEKYJI OPraHUYECKUX BEIECTB.
Pacno3naBaHue miacTMacc U BOJIOKOH.
[TonydyeHne MCKyCCTBEHHOTO LIENKA.
Pemienune skciepuMeHTANIBHBIX 3a7a4 Ha MOJIyYEHUE OPTAHUYECKUX BELIECTB.
Pemenue skcniepuMeHTAIBHBIX 3371a4 HA PaCIO3HABAHUE OPraHUYECKUX BEILECTB.
Wnentudukaius HEOPraHM4eCKUX COeTNHEHUH.
[Tomyyenue, coOupanue u pacrno3HaBaHUE Ta30B.
Peuienne skciepuMeHTANBHBIX 3a/1a4 110 TeMe «MeTauiby.
Pemienune skcnepuMeHTaIbHBIX 3a7a4 Mo Teme «Hemerammby.
Pemienune skcnepuMeHTANIbHBIX 3a7a4 M0 TeMe «I eHeTH4ecKasi CBA3b MEXK1y KJIacCaMU HEOPTraHWUYECKUX COETUHEHUI.
Pemenue skcnepuMeHTaNIBHBIX 3a7a4 10 TeMe «l'eHeTHYecKas CBI3b MEXAY KIaCCaMH OPraHUYECKUX COEAUHEHUIN.
[Tomy4yenue >THIIEHA U U3y4EHUE €r0 CBOMCTB.
[TonydyeHune yKCyCHOM KUCIIOTBI U U3YUEHUE €€ CBOMCTB.
I'mpponus KupoB..
H3rotoBieHre MbLUIa PyYHON paOOTEHI.
XUMUSI KOCMETHYECKUX CPEICTB.
HccnenoBanue CBOMCTB OCIKOB.



OCHOBBI MUIIECBON XUMHMH.

HccnenoBanye NUIIEBLIX 100aBOK.

CBolicTBa 0JTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XUMHUYECKHE CBOMCTBA aJIbIECTUI0B.

CuHre3 cnoxHOTro 3dupa.

['uaponu3 yriieBoioB.

Ycerpanenue BpeMEHHOM KECTKOCTH BOJIBI.

KadecTBeHHBIC peakliiy HA HEOPTAHUYECKHUE BEIICCTBA U HOHBI.

HccenoBanue BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakIny.
OrnpezesieHre KOHIICHTPALMKA pacTBOPa aCKOPOMHOBON KUCIOTHI METOJOM TUTPOBAHUS.

Coaepixanue Tem, pa3jiesioB
Tema 1 OOu11e NpUHIMUIBI XUMUYECKOTO MPOU3BOICTBA HA NpeAnpuaTusax Y amyptuu (17 yacos)
Tema 2 IIpousBoactBo meTamios (15 yacoB)

Tema 3 IIpou3BoacTBO HeOpraHnyeckux BeuecTs (13 yacos)
Tema 4 Opranunueckuii cunTe3 (23 yaca)

IV. Temarnuyeckoe niiaHupoBaHHe

1)  VYuyeOHblil IUIaH

Ne HasBanue pasnena KonnuectBo yacos
BCETO TEOPETHUYECKUE | MPAKTUYECKHE | KOHTPOJbHBIE
1 OO111e MPUHIUIBI XUMHUYECKOTO MTPOU3BO/ICTBA HA peanpusaTHsIx | 17 15 1 1
Y amyprun
2 [Ipon3BoaCTBO METAIIIOB 15 12 2 1
3 IIpon3BoCTBO HEOPraHNYECKHUX BELIECTB 13 9 3 1




4 Opranuueckuil CUHTE3 23 20
Hroro 68 56
2) TemaTnueckuii mjiaH
Ne Tewma 3anaTHA KommuecTBo yacos
BCET0 TEOPETUYECKHE | MPAKTUYECKHE | KOHTPOJIbHbIE
1 OO0Oumme NPUHIMIIBI XUMHYECKOT0 IPOU3BOACTBA HA NPEANPUATHAX 17 15 1 1
Yamypruu
1 WNucrpykrax no T.b. Beegenue 1 1
2-3 OcCHOBHBIE NOHATHSI XUMHUYECKOT0O IIPOU3BO/ICTBA. 2 2
4-5 OO0m1as XxapakTepUCTUKa CHIPhS, €ro KiIacCuPpuKaIus 1 moTpediieHne. 2 2
OTx0/1bI IPOU3BO/ICTBA.
6-8 OO0m1as xapakTepucTUKa 3arpsI3HEHUS OKPYKArOIIe Cpelibl B TIpoliecce 3 3
IIPOU3BO/ICTBA.
9-10 OO11ast XapakTepHUCTHKA TapaMeTPOB KauecTBa OKPYKAIOLIEH cpeibl. 2 2
11-15 Pemenue skosornyeckux 3agay 5 5
16 IT/P Ne 1 «IIpakTukyM MO pelIeHuIo SKOJIOTMUECKUX 33/1a4 Ha pacuér 1 1
TTJIK».
17 K/P Ne 1 «O01ue npuHIUIB XUMHUYECKOT0 IPOM3BOICTBA HA 1 1
NPEANPUITUIX Y IMYPTUNY.




2 IIpou3BoaCTBO MeTALIIOB 15 12

18 OO6mue crmocoOb! MOTYYSHHUST METAIIOB. 1 1

19-21 [IpouzBoacTBo uyryHa. Mcrnonbs3oBaHue yyryHa Ha IpeanpusTusIX 3 3
Y amypTun. DKOJIOTrHYeCKUuEe TPOOIEMBI.

22-24 [IpousBoncTBo cramu. Mcnonb30BaHWE CTaNM Ha MPEANPUATHAX 3 3
Y amypTtun. DKoI0orudeckue npoOaeMbl.

25 [T/P Ne 2 «Dusnueckre 1 XUMUYECKUE CBOWCTBA METAJLIOBY. 1

26 [T/P Ne 3 «KauecTBeHHBIEC peaKlIMU Ha OTPE/ICICHNUE METAIIIIOBY. 1

27-31 Pemenne pacu€THbIX 3amad 1o teme: «MeTtaubi». 5 5

32 K/P Ne 2 «ITpou3BOACTBO METAIIIIOBY. 1

3 IIpou3BOACTBO HEOPraHUYECKHUX BelIEeCTB 13 9

33-35 [TpoMbIIEeHHOE TPOU3BOACTBO aMMHUaka. Mcnosib30BaHne aMMuaka Ha | 3 3
OPENNPUATHIX Y AMYPTUU. DKOJOTHIECKHE MTPOOTIEMBI.

36-38 [TpoMbIIEHHOE TPOU3BOICTBO CEPHOM KUCIIOTHI. Micrionbs3oBanue 3 3
CEpPHOU KUCIIOTHI Ha MPEANPUATUAX Y IMYPTHUH. DKOJIOTUYECKHE
poOJIeMBI.

39-41 [TpompIIIIEeHHOE TPOU3BOCTBO a30THOM KUCIOTHI. Vcmonp30BaHme 3 3
A30THOM KHCIIOTBI HA NPEANPUATHIX Y IMYpPTHUH. DKOJIOTHYECKUE
pOoOJIEMBI.

42 IT/P Ne 4 «Xumuueckre CBOMCTBa aMMHUAKa. 1




43 IT/P Ne 5 «XuMHuUecKUe CBOMCTBA CEPHOU KUCITOTHI. 1

44 [1/P Ne 6 «XuMuyeckue CBOMCTBA a30THOM KUCIOTHI». 1

45 K/P Ne 3 «ITpon3BOJICTBO HEOPTaHMUECKUX BEIIECTB. 1

4 Oprannyeckuii CMHTe3 23 20

46- 48 CpaBHHTEIIbHAS] XapaKTEPUCTUKA YTIIEBOIOPOIOB. 3 3

49 XuMudeckas riepepaboTka MeTaHa. 1 1

50 IT/P Ne 7 «YTeBO10POIBI. 1

51-52 [IpoMbIIIIEHHOE TTOJTyYE€HHE METAHOJA U ATaHoja. Mcrons3oBanne Ha 2 2
NpEeANpPUITHIX Y IMYPTHH.

53 IT/P Ne 8 «Xumuuecknue CBOMCTBA CTUPTOBY. 1

54-56 OcHoBHBbIE CTIOCOOBI MOTY4YEHHSI BBICOKOMOJIEKYISPHBIX COEAMHEHUH. 3 3
WX wncrnosp30BaHnE Ha NPEANPUATUAX Y IMYPTHH.

57-59 DKosornyeckre npoodaeMbl MPOU3BOACTBA OPraHUUECKUX COCTUHEHUH. 3 3

60-66 Pemenne pacu€rnbix 3a1a4 no tTeMe: «OpraHnuecKue COeIMHEHUS. 7 7

67 HrToroselii 3auer 1

68 Pabota nan ommbkamu. Koppekunonnas padora. Pemenne pacuéTHbIX 1 1
3aja4 1o reme: «OpraHudeckue COeTMHEHUs».
Hroro: 68 56




TemaTnueckoe IMIAHUPOBAHUE MO XMMHUU COCTABJICHO C y4eTOM paboueii mporpaMMbl BOCIUTaHHS. BOCHHMTATENBHBIN MOTCHIMAN JAHHOTO Y4YeOHOTO IMpeaMeTa
o0ecreunBaeT pealn3altio CICIYIOIINX EJICBIX MPUOPUTETOB BocnuTanus odydatomnuxcs COO:

1. BocnutbiBaTh rpaMOTHBIX, 0Opa30BaHHBIX JIIOJEH, MATPUOTOB CBOEH CTpaHbI, JIOJCH C aKTUBHON TPaKAAHCKOW MO3WIHEH, KOHKYPEHTHO-CIIOCOOHYIO
JIMYHOCTh; NPOJOJIKATh Pa3BUTHE BAapUATHBHOTO OOpa30BaHUs B IIKOJE, BHEAPSAA B MPAKTHKY HAalMOHAJIbHO PErMOHANbHBIA KOMIOHEHT. Iloctpoenue
00pa3oBaTe’IbHON MPAKTUKH C YYETOM PErHOHAIBHBIX, COLMAIbHBIX TEHACHIMH, BOCIHTAHHE AETell B AyXe YBaKCHHS K CBOCH MIKOJIe, TOpONdY, Kparo,
Poccun, uctopuu Poccun u ponHoro kpas.

2. llpoBoauTs paboTy B COOTBETCTBHHU C CUCTEMON NPOQPUIAKTUKH O€3HAA30PHOCTU U PABOHAPYILIEHUH HECOBEPILICHHOJICTHHX.

3. CopueiicTBOBaTh (HOPMHUPOBAHUIO CO3HATENFHOTO OTHOIIEHHUS yUYAIIMXCS K CBOEH JKU3HH, 3[IOPOBBIO, & TAKXKE K JKU3HU H 370POBBI0 OKPYXKAOIIUX JIFOJIEH,
obecriedenne B8 MBOY COILI Ne 1 ycnoBuil pu3nyuecKoro, mCUXOJIOTHYECKOT0, COLMAIBHOTO H JYXOBHOTO KoM(opTa, CHOCOOCTBYIOIINX COXPAHEHUIO H
YKPEIUIEHUIO 310POBbsl CyOBEKTOB 00pa30BaTEIbHOTO Ipouecca, (HOPMHPOBAHHIO KOIOTUYECKON KyJIbTYpPHI, UX MPOLYKTUBHON yuyeOHO-IIO3HABATEIbHOM
JeSITeNbHOCTH, OCHOBAHHON Ha PallMOHAIILHON OpraHn3aliy yuyeOHOro Tpya U KyJIbType 340pOBOro 00pa3a KU3HU JUYHOCTH.

4. OpraHu3oBaTh padOTy C CEMbsIMH IIKOJHHHKOB, UX POAUTENSIMH HJIM 3aKOHHBIMHU TIPEICTABUTEISMH, HANIPABICHHYIO Ha COBMECTHOE PEUICHHE MpoliieM
JIMYHOCTHOI'O Pa3BUTUMA ILGTGI‘/'I, CO34aThb YCJOBHA HJIA Yy4aCTHA ceMein ydamuxcss B BOCIIMTATCIBHOM IIPOLECCE, PAa3BUTUA POAUTCIIHCKUX O6HICCTB€HHI)IX
00bEIMHEHUH, MOBBIIICHNUS AKTUBHOCTU POIUTEIBCKOIO COOOIIECTBA; MPUBIEKATh POJUTENBCKYIO OOLIECTBEHHOCTh K YYaCTHIO B CaMOYINpPaBJICHUU
IIKOJION.

5. TlomnepxuBaTh yueHHMYECKOE CaMOYIIpaBIeHNE-KaK Ha yPOBHE IIKOJIBI, TAK U HA YPOBHE KIIACCHBIX COOOIIECTB, Pa3BUBATH CAMOYIPABICHHS ITKOJHHUKOB,
MPENOCTAaBIATh UM PEANbHYI0 BO3MOXHOCTb y4YacTUSl B YNPaBJICHHH OOpa30BATEIbHBIM YUPEXKICHHEM, B JESTEIBHOCTH TBOPUYECKUX M OOLIECTBEHHBIX
00bEIMHEHUH Pa3IMUHON HAIIPABICHHOCTH.

6. Opranu3oBath MPOGOPUEHTAIIMOHHYIO PA0OTY CO IKOJIbHUKAMH.

7. BoBiekarh IMKOJILHUKOB B KPY)KKH, CEKIIUH, KIIYObI CTYJTUM U HHbIE 00BEMHEHUSI C TETIbI0 00CCTICUCHHS CaMOpeaTU3aliy JINIHOCTH.

8. Peann3oBaTh MOTEHIMAT KITACCHOTO PYKOBOJICTBA B BOCIIUTAHHUH IIKOJIBHUKOB.

9. Hcnonwr30BaTh B BOCHUTAHUH JIETEH BO3MOMXKHOCTH HIKOJBLHOTO YPOKa (MHTEPAKTHBHBIC (DOPMBI 3aHATHIA).

10. [NomnepkuBaTh AeATEILHOCTh ()YHKIIMOHUPYIOIIMX Ha 0a3e IIKOJBI IETCKUX OOIIECTBEHHBIX 00bEINMHEHHUIM.

11. BoBnekath IIKOJHHUKOB B WHTEPECHYIO U TMOJE3HYIO I HHUX JICSITEIBHOCTh, KOTOpas MPEIOCTABUT UM BO3MOXHOCTh CaMOPEANIU30BaThCi B HEl,
HpI/IO6peCTI/I COMAJIbHO 3HAYMMbIC 3HAaHH, Pa3BUTH B cebe BaKHbIE JJI1 CBOCTO JIMYHOCTHOT'O pa3BUTHA COIMAIBHO 3HAYMMBIC OTHOIICHUS, ITOJIYyUaTh OIIBIT
y4dacTusd B COUAJIbHO 3HAYUMBIX JI€JIaX.

3) IlpakTH4yeckasi 4acTh POrpaMmMbl (KOHTPOJIb)
Ne Buja konTpos, Tema 1 yeTBepThH 2 4eTBEpPTH 3 yeTBepPTH 4 yeTBepTH rox

IIpakTuyeckas padora Nel «lIpakTukym o +




PELIEHUIO SKOJIOTMYECKUX 3a1a4 Ha pacueT ITIK».

IIpakTyeckas padora Ne2 «Pusnyeckue u
XMMHUYECKHE CBOWCTBA METAIIJIOBY.

IIpakTnyeckas padora Ne3 «KauecTBeHHbIE peakuu
Ha OIPENEICHUE METAJIIOB.

IIpakTHyeckas padora Ne4 «XumMuyeckue cBOKWCTBA
aMMHaKa.

IIpakTuyeckas padora NeS «Xumuueckue cBOKWCTBa
CEpPHOM KUCIOTBD».

IIpakTHyeckas padora Ne6 «XuMudeckue cBOHCTBa
A30THOU KHUCJIOTBI».

IIpakTuyeckasi pa6ora Ne7 «YTiaeBoI0pOIBI.

IIpakTuyeckas padora Ne§ «XuMuueckue cBoOWCTBa
CIIUPTOBY.

Hroro

Kourpoabnas padora Nel «OO0mue npuHITUIIBI
XUMHUYECKOTO MPOU3BOJICTBA HA MIPEANPUITHIX
Y amypTun».

KonTpoubsnas padora Ne2 «IIponssoacrso
METAJIOBY.

Konrtpoubnas padora Ne3 «IIpousBoactso
HEOPraHUYECKUX BEILECTBY.

Hroroselii 3auet




Hroro 1 0 1
4) YuyeOHasi nporpaMmma
KounyecTBO yacoB B Heaenro: 2 vaca (3a roja 68 yacos)
Pa3zpnen, Tembl Bcero [Inanupyemslie pe3ysIbTaThl
4acoB
Ne [Ipenmernbie MeranpeamMeTHbIe JInuHOoCTHBIE
1 OO0mmme 15
NPUHLIMIIBI
XHMHUY€ECKOro
NMPOU3BOACTBA HA
npeanpusTUsiX
Yamypruu
1 NucTpykTax no 1 [IpencraBisTh MyTH peUICHUS Pezynamuenple: CaMOCTOSATEIIBHO [Iposnstor
T.b. Beenenue rI100aTbHBIX TPOOIIEM, CTOSIIINX 0OHAPYKHUBAIOT U (HOPMYIUPYIOT c(hOpMUPOBAHHOCTh
repes] YeJI0BEYECTBOM, U npo6eMy MHPOBO33pPEHHUS,
MEePCIEKTUBHBIX HAIIPaBICHUI COOTBETCTBYIOLIETO

pa3BUTHS XUMHUECKUX
TEXHOJIOTHi1, B TOM UHUCIIE
TEXHOJIOTMI1 COBPEMEHHBIX
MaTEPUAJIOB C Pa3IMYHON
(GYHKIIMOHATBHOCTBIO,
BO300HOBIISIEMBIX HCTOYHUKOB
CBIpBS, IepepaboOTKU U
YTUJIN3ALHUN TPOMBIIIJIEHHBIX U
OBITOBBIX OTXOOB.

Brnanets npaBuiamu 6€301macHOTO
oOpallieHus ¢ eIKUMH, TOPIOYNMH

U TOKCUYHBIMHU BCIICCTBAMU,

Kommynurkamuenuvie: pa3BépHyTO,
JIOTMYHO ¥ TOYHO U3JIararoT CBOIO
TOUKY 3pEHHS C UCIIOJIb30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX )
S3BIKOBBIX CPEJICTB

Ilo3nasamenvHble: MEHSIOT U
YAEPKUBAOT Pa3HbIC MO3ULIUH B
MO3HaBaTEeIbHOM NeITETbHOCTH

COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U
00IIeCTBEHHON MPAKTUKU




CpeICcTBaMU OBITOBON XHMUHU.

2-3 | OcHoBHbIE IIpoBONUTH HAYAIBHBIN aHAIIN3 Pezynamuensie: BHIOUPAIOT MyTh CrpemsTcs crnenarb
MOHSTHUS TEXHOJIOTHYSCKOU CXEMBI JOCTHKCHHUS 1IEITH, INIAHUPYIOT OCO3HAHHBIN BBIOODP Oymyrieit
XUMHUYECKOIo XUMHYECKOTO MPOU3BOJICTBA pellIeHHe MIOCTABICHHBIX 33,124 npodeccuu 1 BO3MOKHOCTEH

5
peanu3aiu coOCTBEHHbBIX
IIPOU3BO/ICTBA. ONTUMU3HPYS MaTepUAIbHBIE U
JKU3HECHHBIX IIJIAHOB
HEeMaTepHuaIbHbIC 3aTPAThI
Kommynuxamuensle: nogoupaiot
MapTHEPOB 17151 AEIOBOM
KOMMYHHUKAIUU UCXO1S U3
COO00paXeHHI pe3yIbTaTUBHOCTH
B3aMMO/JICUCTBUS, a HE JINYHBIX
CUMITaTUH
Ilo3naéamenvnple: KpUTUIECKU
OLICHUBAIOT W UHTEPIPETUPYIOT
MH(OPMAIIHIO C Pa3HBIX MO3HIIHIA,
pacrno3HarT U GUKCUPYIOT
MPOTUBOPEYUS B MHPOPMAITOHHBIX
HCTOYHUKAX

4-5 | OGmas OnepupoBaTh XUMHUYECKON Pezynamuensvie: OLleHUBAIOT [IposiBisiroT
XapaKTEPUCTUKA TEPMHHOJIOTUEH: CBIPbEBAS 1 BO3MO>KHBIE MOCIIEACTBUS JJOCTHXKEHUST | CAMOCTOATCIILHOCTL B
CBIPBS, €TO SHEpreTuyecKas 0a3a XUMUYECKON | oranrar o LIeJH B IeATeIbHOCTH nprOOpeTEHUN HOBBIX 3HAHHH,

MIPOMBIIIIEHHOCTH; OCHOBHBIE MPAKTUYECKUX YMEHUH,
KJaccuukanus u

3TaIllbl XUMHUYECKOT'O Kommynuxkamuenie: Da3BEPHYTO OEHHOCTHOI'O OTHOIIICHUA K
noTpebaeHue. . Y Pa3BEPHYTO,

IIPOU3BOJICTBA; IKOJIOTUYECKUE JOFMYHO ¥ TOUHO M3IATAI0T CBOIO cebe U OKpYKaroIIUM, K
Orxozet ACIIEKThl XMMUYECKOMN MPUOOPETEHUIO HOBBIX 3HAHMIA,

TOYKY 3pEHUS C UCIIOJIb30BAHUEM

PpOXU3BOACTBA. IIPOMBIIIJICHHOCTH; OTHOIICHUE K XUMHH, KaK

TEXHOJIOTUYECKHE KPUTEPUU U
KO3 (UILIMEHTHI; COBPEMEHHBIE
TEXHOJIOTUM OpraHu3aluu

a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX )
SI3BIKOBBIX CPEJICTB

3JIEMEHTY O0LIEUeNIOBEYECKOI
KYJbTYPHI.




0€30TXOIHBIX IIPOU3BOJCTB.
XUMHA U DKOJIOTHS. XUMHUYECKOE

3arpsi3HEHNUE OKPYKAIOIIEH Cpe/Ibl

" €ro IOoCJICACTBUA. OxpaHa

ruzpocgepbl, MOYBBI, aTMOC(EPHI,

(bopel ¥ payHBl OT XUMHUYECKOTO
3arpsi3HEHUSL.

Ilo3nasamenvHble: BHIABISIOT
IIPHUYUHEBI 1 CIICACTBUSA HBHCHI/Iﬁ;
CTPOAT JIOTUYCCKUC PACCYKIACHUA,
YCTAaHAaBJIMBAKOT IIPUYHUHHO —
CICACTBCHHBIC CBA3U

6-8 | O6mas OnepupoBaTh XUMHYECKOU Pecynamuensie: caMOCTOSITENTEHO OneHuBaIOT KU3HEHHbBIE
XapaKTEPUCTUKA TEPMHHOJIOTUEN: ChIPbEBAs U ONPEACIISIIOT LIEJH, 3aJa0T napameTpsl | CUTyalluu € TOUYKN 3pCHUSA
3arpA3HEHUs SHepreTnyeckas 0a3za XUMUYECKOW | M KPUTEPUH, IO KOTOPBIM MOXKHO GesomnacHoro odpasa K13HU 1
OKpYyXaromien IIPOMBIIIJIEHHOCTH; OCHOBHbBIE ONPENIETUTh, YTO 1I€JIb IOCTUTHYTA COXPAHCHUA S10POBLA.
Cpelibl B IpolLiecce ATanbl XUMUYECKOTO
IIPOU3BO/ICTBA. MIPOU3BOJICTBA; IKOJIOTUYECKUE Kommynuxamuensie: 0CymecTsAIOT

ACTICKTEI XHMITUCCKOl JIEJIOBYI0 KOMMYHHUKAIIHNIO, KaK CO
[POMBITIIEHHOCTE CBEPCTHHUKAMM, TaK U C B3pOCIBIMU
TEXHOJIOTMYCCKUC KPUTCPUH 1 Io3naeamenvnole: MERAIOT 1

KOO QUIIMCHTBI; COBPEMCHHbIC YAEPKUBAOT Pa3HbIC MO3ULIUU B
TEXHOJIOTUM OpraHUu3aluu M03HABATEIbHOMN JAESITETbHOCTU
0€30TXO/IHBIX MPOU3BOJICTB

9- OGmas [IpencraBasiTh MyTH peHICHUS Pezynamuenuple: olleHUBaOT pecypchl, | DOPMUPYIOT TOJIEPAHTHOE

10 | xapakTepucTHKa rJ100aIbHBIX TPO0IeM, CTOSIINX B TOM YHCJI€ BPEMS H JAPYIHE CO3HAHME U MTOBE/ICHUE B
MapaMeTpoB nepe]; 4eJI0BeUeCTBOM, U } HeMaTepHaibHBIE PECYPCHI, MOJIUKYJIBTYPHOM MHpE,
KAueCTBA MEePCIEKTUBHBIX HAIIpaBICHUI HEOBXOIMEIE T8 TOCTHKEHHS TOTOBHOCTb U CIIOCOOHOCTb

Pa3BUTHA XUMHUYCCKUX

BECTH JIMAJIOT C IPYTHUMH




OKpYyXaromien TEXHOJIOTHi1, B TOM UHUCIIE MOCTaBJICHHOW LIEIH JIOJbMH, IOCTUTaTh B HEM
CpeBl. TEXHOJIOTUH COBPEMEHHBIX B3aMMOIIOHMMaHUS, HAXO/IUTh
MaTepHaJIOB C Pa3IMYHOU Kommynuxamugnsie: KOOpIUHUDPYIOT | 0OIIME LENM U COTPYIHHYAT
(GYHKLINOHATIBHOCTBIO, U BBITIOJHSIOT paboTy B YCIOBHUSIX JUI UX JOCTHIKEHMSI.
BO300HOBIISIEMBIX HCTOYHUKOB PeabHOTO, BUPTYAILHOTO U
ChIPBS, 11€pepadOTKH 1 KOMOMHHUPOBAHHOTO B3aMMOAEHCTBUS
YTUJIM3ALUU IPOMBIIIJICHHBIX U
OBITOBBIX OTXOJIOB. Ilo3nasamenvnsle: BHICTPAUBAIOT
MH/IMBUAYaJIbHYI0 00pa30BaTeIbHYIO
TPAEKTOPHIO
11- | Pemenue XuMus 1 3K0I0rusi. XUMHAYECKOE Pezynamuenple: CaMOCTOATEIIBHO OneHuBarOT >KU3HEHHBIE
15 JKOJIOTMYECKUX 3arpsA3HEHUE OKPYXKAIOLICH CPEABl | 0OHAPYKUBAIOT U (GOPMYIUPYIOT CUTYalUU C TOYKU 3PEHUS
3a1a4 u ero nocneacTeus. Oxpana npobiemy. 6e301acHOro 06pasa KU3HH U
ruzipochepsl, TOYBbI, aTMOC]EPHI, cOx .
paHeHMsI 310pOBbSI;
(hrropsI 1 ayHb! OT XUMHYCCKOTO | KomMyHUKamugHble: OCYIECTRIISIOT
;?FPBHGHH’I‘ JIEJIOBYI0 KOMMYHUKALIAIO, KaK CO 9KOJIOTMYECKUH PUCK
€/ICTaBJIATh MMYTH PELICHUS o
pest yp CBEPCTHUKAMU, TaK U C B3POCIIBIMU B3aMMOOTHOILICHUH Y€JIOBCKA U
r100aJIbHBIX MPOOJIeM, CTOSIIUX MPHPOIHI
TICpE/L HCNIOBCHCCTBOM, 1 . Ilo3nasamenvhole: HaXOOAT U
TICPCTICKTHBHBIX HATPABICHIH IPUBOJAT KPUTUYECKUE APIYMEHTHI B
PasBUTHA XUMIICCKIX OTHOILEHUHU JEHUCTBUN U CYKJICHUN
TEXHOIOTHH, B TOM 1HCIIe JPYTOT0; CTIOKOHHO 1 Pa3yMHO
TEXHOJIOTHI COBPEMEHHBIX OTHOCHTCS K KPHTHUECKHM
MAaTCpHaJion C pasIMiHON 3aMe4YaHMUsM B OTHOILIEHUU
(byHKIHOHATBHOCTBIO, COOCTBEHHOTO CYKICHHS,
BO300HOBIISIEMBIX HCTOYHUKOB PACCMATPHBAIOT HX KAK PECypC
ChIPBS, 11€pEPAOOTKH 1 COBCTBEHHOTO PA3BUTHS
YTUJIN3ALHUN TPOMBIIIJIEHHBIX U
OBITOBBIX OTXOOB.
16 | II/P Ne 1 VYcraHaBiuBaTh B3aMMOCBSI3H Pezynamuenvie: caMOCTOSATENBHO @OopMHUPYIOT HABBIKA

MKy (haKTaMH U Teopuei,

COTPYJHUYECTBA CO




«IpakTuky™m 1o
pPELIEHUIO
3KOJIOTHYECKUX
3a71a4 Ha pacueT
TTJIK».

IIPUYMHON U CIIEICTBUEM IIPU
aHayu3e NpoOJIEMHBIX CUTyallui U
000CHOBAaHUU TPUHUMAEMBIX
peLIeHUH Ha OCHOBE XUMHUECKUX
3HaHul. [IpousBoauTs pacyér
ITJIK BpeaHbIx BEUIECTB.

OIIPENEIIAIOT LEIH, 3a1al0T MapaMeTphl
U KpUTEPUH, 110 KOTOPHIM MOKHO
OIIPENIeNIUTh, YTO 1IeJIb JOCTUTHYTA

Kommynuxamuenuie: nogoMparoT
MapTHEPOB IS IETTOBOM
KOMMYHUKAIIUU UCXOIS U3
COO00paXeHHI pe3ybTaTUBHOCTH
B3aUMOJICUCTBUS, @ HE JINUYHBIX
CUMIaTUI

Ilo3nasamenvhble: MEHSIOT U
YAEPKUBAIOT Pa3HBIC MO3UIINH B
MO3HABATENIbHOM 1eATeTbHOCTH

CBEPCTHUKAMH, B3POCIIBIMU B
o0OpasoBarenbHOH, yueOHO-
HCCJIEIOBATEIbCKOM,
POCKTHOH NI TEITLHOCTH

METAJ1J10B

17 K/P Ne 1 «O6mme | 1 YcranaBnuBaTh B3aUMOCBSI3H Pezynamuenple: OLCHUBAIOT HaTerpupyror nosrydeHHbIe
MIPUHLIUIIBI MEKIy (aKTaMu ¥ TEOPHEH, BO3MOXKHBIE IOCJIEACTBUS JOCTHKEHH | 3HAHMA B IIPAKTHYCCKUX
XUMHYECKOTO TPHAMHOM U CIICACTBUCM TIpH TIOCTaBJICHHOM €N B JAESTENbHOCTH yCIOBHAX.

aHayM3e NpoOJEeMHBIX CUTYalUN U

IIPOU3BOJICTBA HA

MpeATPHATHSX 000CHOBaHHH IPUHIMACMbIX Ilo3naéamenvnsle: OCyINECTBISAIOT

v PellICHNUH HA OCHOBE XUMHYECKHX | paspanyThiii MH(OPMALHOHHBIH

AMYPTHI). 3HaHU.
IIOMCK M CTaBST HA €ro OCHOBE HOBBIE
(yueOHbIe U TTO3HABATENbHBIE) 3a/1a4H
Kommynuxamugnsie: KOOpAUHUPYIOT
Y BBITMIOJHSIOT pabOTy B YCIOBUSAX
peanbHOT0, BUPTYAJIBbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS
2 IIpousBoacreo 15




18 OOmue crocoOsl OO0mmas xapakTeprucTHKa Pezynamuenple: CaMOCTOSATEIIBHO JleMOHCTpHUpYIOT
TIOJTyYeHus snemenToB IA—IIA-rpymm. OTIPEIETISIOT 1IEJIH, 33/1al0T MapamMeTpsl | CPOPMUPOBAHHOCTH OCHOB
METAILIOB. OKcuibl ¥ IEPOKCUIBI HATPUS U W KPHTEPHH, T10 KOTOPHIM MOYKHO CaMOpa3BHTHA U
Kkanus. Pacrmo3HaBaHMe KaTHOHOB CaMOBOCITUTaHHS B
ONPEIETUTh, YTO 1I€JIb JIOCTUTHYTA
Hatpus u kanus. Conu HaTpus, COOTBETCTBHU C
KaJIisl, KaJIbIIUS U Maraus, ux KoMMynuKamugnuie: oCyecTBISIOT 00I1IeYETOBEYECKUMHU
3HAYEHUE B MPUPOJIC U KUZHU LIEHHOCTIMHU U HIcaIaMU
JIETIOBYI0O KOMMYHHKAIIUIO, KakK CO
yeJioBeka. JKecmkocms 600wl U TPaKIaHCKOTO OOIIECTBA;
Ccnocobwvl ee yCmpaHeHus. CBCPCTHHKAMH, TaK 1 C B3pPOCIIBIMH TOTOBHOCTB M CLIOCOOHOCTB K
Komnnexcnvie coeounenus CaMOCTOSITEILHOM,
Ilo3nasamenwvnvie: MEHIIOT 1 - .
anomunus. Amomocunuxamet. IePIKUBAIOT DA3HbIE O3HIIN B TBOPYECKOM M OTBETCTBEHHOM
Mertannst IB-VIIB-rpynn (Menp, YACP pu NesITeIbHOCTHU
II03HABATEILHON AESITEIILHOCTH
LIUHK, XpOM, MapraHei).
OCOoOCHHOCTH CTPOCHHS aTOMOB.
OO6mue Gpu3nyecKrue 1 XUMUISCKUE
cBouictBa. [lonyyenue u
npuMmeHenne. OKcubl u
TUAPOKCHJIBI 3TUX METAJIOB,
3aBHCUMOCTEL UX CBOMCTB OT
CTENEHU OKHUCIIEHHUS DJIEMEHTA.
Baxmneiimue conu. OnepupoBaTh
XUMHUYECKON TEPMUHOJIOTUEN:
y&pHas ¥ [[BETHAsI METAJTyPIHsl.
[IpoBOINTH HaYABHBIN AHATIN3
TEXHOJIOTHYECKON CXEMBI
XHMHUYECKOTO MMPOU3BOJICTBA
19- [IpousBoacTBo OnepupoBaTh XUMUYECKOMN Pezynamuensie: BHIONPAIOT TYTh BripaxkaroT TOTOBHOCTH U
21 gyryHa. TEPMUHOJIOTUEN: ChIpbEBasi U JOCTIDKEHUS 1IEJIH, TUTAHUPYIOT CIOCOOHOCTH K 00pa3oBaHMUIo,
cHoNb30BaHIe SHEpreThyeckas 0aza XUMHUUYECKOU pelleHte MOCTABICHHBIX 387124, B TOM YHCJIE
MIPOMBILIIIEHHOCTH; OCHOBHBIE camM000paz0BaHuIO; BIAJCIOT U
YyryHa Ha ONTUMU3HPYS MaTepUaJIbHbIE U
STaIbl XUMUYECKOT'0 HCTIOIB3YIOT JJOCTOBEPHYIO
NpEeANPUITHIX

MMPOU3BOJACTBA; SKOJIOTUYCCKHUC

UH(POPMALIMIO O NePETOBBIX




Y amypruu.

aCIHEeKThl XUMHUYECKON

HEMaATCpHAJIBbHBIC 3aTpaThl

AOCTHIKCHUAX U OTKPBITHUAX

DKOJOTNYECKUE MIPOMBILUIEHHOCTH; MHUPOBOU U OTE€YECTBEHHOMN
poGIEMBI TEXHOJIOTUYECKUE KPUTEPUU U Kommynuxamuensie: nonduparor HAyKU.

KO3 (UIIMEHTHI; COBPEMEHHBIE NapTHEPOB IS 1€TI0BOM

TCXHOJIOTUHU OpraHu3anuu KOMMYHUKALUU UCXOS U3

0€30TXO/IHBIX POHU3BO/ICTB. co0OpakeHuii pe3ynbTaTHBHOCTH

XuUMUS U 3KOI0TUsl. XUMHAYECKOE o

. B3aUMOJEUCTBUSI, @ HE IMYHBIX

3arpsi3HEHUE OKPYKaroLIeH Cpeibl .

¥ ero nocneacTeus. OXpaHa CHMITATHH

ruapocgepsl, MOYBbI, aTMOChHEPHI

pocdepst, ’ bep, Ilo3naseamenvHole: KPUTUYECKU
(b10psl ¥ payHbl OT XUMUYECKOTO
OLICHUBAIOT U UHTEPIPETUPYIOT
3arps3HEHUS. .
. MH(POPMAIIHIO C PA3HBIX MMO3UIIHH,
[TpoBOAMTH HaYaJIbHBIN aHATU3
. pacno3HarT U GUKCUPYIOT
TEXHOTOTHICCKOM CXCMBI [IPOTUBOPEYUS B UHPOPMAIIMOHHBIX
XUMHUYECKOTO TPOU3BOJICTBA HCTOYHUKAX
22- | IlpousBoacTBo OnepupoBaTh XUMHUYECKON Pezynamuenuvie: OICHUBAIOT [IposiBasroT
24 CTalu. TEPMHHOJIOTHEH: XUMHS U BO3MOKHEIC IIOCJICICTBHUS JOCTHKCHUS | CAMOCTOATCIBHOCTL B

Cronb30BaHIe 9KOJIOTHSI. XUMUYECKOE TOCTABIICHHOM IE/TH B IESTEIBHOCTH IPUOOPETEHU N HOBBIX 3HAHUH,
P 3arpsI3HEHUE OKPYKAIOLIEN Cpelbl IIPAKTUYECKUX YMEHUH,

u ero nociuencteus. Oxpana KommvHukamuensie: Da3BEPHYTO LIEHHOCTHOT'O OTHOILIEHUS K
OpeapUATHAX Yy p PHYTO, 6

THAPOCHEPBI, MOYBBL, ATMOCHEPDL, | [0 o0 HATAFAIOT CBOKO ceOe U OKpYKAIOIINM, K
Yamyprun. (bropsl U payHBl OT XUMUYECKOTO NpUOOPETEHUIO HOBBIX 3HAHUH,
3 TOUKY 3pEHHS C UCIIOJIb30BAHUEM

KOJIOTUYCCKUC 3arpsA3HEHUS. OTHOILICHUE K XMMHH, KaK

IpoOJIEMBI. [TpoBOIUTH HaYATBHBIN AHAIN3 87ICKBATHBIX (YCTHBIX H THCBMEHHBIX) JIEMEHTY 001e4€eTI0BEYeCKON

TEXHOJIOTUYECKOM CXEMBI
XUMHYCCKOI'0 IMMpON3BOJACTBA

A3BIKOBBIX CPCACTB

Ilo3nasamenvHble: BHIABISIOT
MNPHUYUHBI 1 CIICACTBUSA }IBJICHI/Iﬁ;
CTPOSAT JIOTUICCKUE PACCYKIACHUA,
YCTAHABJIIMBAOT MPUYHUHHO —
CICACTBEHHBIC CBA3U

KYJIBTYPBHI.




25

IT/P Ne 2
«Duznueckue u
XUMHYECKHE
CBOMCTBaA
METAaJLJIOB.

OO0mast XxapaKTepUCTHKA
sneMeHToB [A—IIIA-rpymnm.
OKcuibl ¥ IEPOKCUIBI HATPUS U
kanud. Pacno3HaBaHne KaTHOHOB
HaTpus U Kanus. Conu HaTpus,
KaJInsl, KaJIbLIMS U MarHus, ux
3HAYEHHE B PUPOJE U KUZHU
yenoBeka. JKecmrkocmsb 600vl u
Cnocobbl ee ycmpaHeHus.
Komnnexchuvle coeounenus
AMOMUHUA. AIOMOCUTUKAMbL.
Mertannst IB-VIIB-rpynn (Menp,
LIUHK, XpOM, MapraHei).
Oco0eHHOCTH CTPOEHUS aTOMOB.
OO6mue Gpu3nyecKrue 1 XUMUISCKUE
cBouictBa. [lonyyenue u
npuMmeHenne. OKcubl u
TUAPOKCHJIBI 3TUX METAJIOB,
3aBUCHUMOCTD UX CBOWCTB OT
CTEIIEHU OKUCIIEHMSI DJIEMEHTA.
Baxmneiimue conu. OnepupoBaTh
XUMHUYECKON TEPMUHOJIOTUEM:
yépHas U [[BETHasi METaJUTyprusl.

[TpuBOANTE TPUMEPHI XUMUYIECKHX
peaKIMii, paCKpBIBAIOIIINX
XapaKTepHbIE XUMUYECKHE
CBOWCTBA HEOPTaHUYECKHX U
OpPTraHUYECKUX BEIECTB
M3YYEHHBIX KJIACCOB C IEJIBIO UX
UIeHTU(DUKAITIN U OOBSICHEHHS
oOnactu npumenenus. [londouparsp
peareHThl, YCIOBUS U ONPEeIsTh
IPOAYKTHI peaklui, MO3BOJSIOMINX

Pezynamuensie: IpUHUMAIOT U
COXPaHSIOT y4eOHYI0 3a7auy,
IUIAHUPYIOT CBOU JEHUCTBUSA B
COOTBETCTBHUH C ITOCTABJICHHOM 3a1a4yeii
U YCJIOBMSIMU €€ peajiu3alun

Kommynukamuenwie: KOOpAUHUPYIOT
U BBITIOJIHSIOT pabOTy B YCIOBUSX
peanbHOro, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS

Ilo3nasamenvhpie: NCNONB3YIOT
pa3JInYHBIE MOJEIbHO-CXEMAaTUYECKHE
CPEICTBA ISl IPEACTABIICHHUS
CYILIECTBEHHBIX CBA3EH U OTHOUIEHUH, a
TaK)Ke IPOTUBOPEUYUN, BBISBICHHBIX B
MH(OPMALIMOHHBIX HCTOUHUKAX

ITposBIISIIOT TOTOBHOCTH U
CIIOCOOHOCTh K 00YUYEHUIO U
CaMOpPa3BHUTHIO
caM000pa30BaHUIO0 Ha OCHOBE
MOTHBAIIMH K OOYYCHUIO U
MO3HAHUIO.




peann3oBath J1a00paTOpHBIE U
IPOMBIIIJICHHbIE CLIOCOOBI
MOJTYYEHHS BAKHENIINX
HEOPraHMYEeCKUX U OPraHMYEeCKUX
BELIECTB.

26

IT/P Ne 3
«KauecTBeHHBIE
peakiuu Ha
ompeaeeHne
METaJIOBY.

OO0mast XxapaKTepUCTHKA
sanemeHToB [A—IIIA-rpynm.
Oxcuibl ¥ NEPOKCUIBI HATPUS U
Kanus. Paco3HaBaHMe KaTHOHOB
HaTpus U kanus. Conu HaTpus,
KaJMsl, KaJdbLiUsi U MarHus, UX
3HAYEHHE B PUPOJE U KUZHU
yenoBeka. JKécmrxocmub 600vl u
CnocooOvlL €€ yCcmpaneHus.
Komnnexcnvle coedunenus
AnIOMUHUA. AIOMOCUTUKAMN L.
Mertamnnel IB-VIIB-rpynn (menp,
LIUHK, XpOM, MapraHel).
Oco0eHHOCTH CTPOEHUS aTOMOB.
OO6mue puznuecKkrue 1 XUMUIECKHE
cBouictBa. [lonyyenue u
npuMmeHenne. OKcubl u
TMIPOKCHUJIBI 3TUX METAJIOB,
3aBUCUMOCTb UX CBOMCTB OT
CTETNIEHU OKUCJIEHMSI DJIEMEHTA.
Baxwneiimue conu. neKTpoaun3
pacTBOPOB U PacIlyIaBOB COJIEH.
IIpakTHueckoe MpuMEHEHHE
AIIEKTPOJIN3A YISl TOTYyYEHHUS
HIEJIOYHBIX, IIEJT0YHO3EMENIbHBIX
MeTaJlIoB U antomunus. Kopposus
METaJIJIOB: BU/IbI KOPPO3HH,
CHOCOOBI 3aIUTHI METAJIOB OT

Pecynamuenwvie: yauTHIBAIOT IIPaBUIIO
B IUIAHUPOBAHHUU U KOHTPOJIE CrIocoda
pelleHus1, OCYIIECTBISIOT MOIIArOBbII
KOHTPOJIb

Kommynuxamuensle: nogdoupaiot
MapTHEPOB IS IETTOBOM
KOMMYHUKAIIMU UCXOS U3
CO00paXeHHI pe3ybTaTUBHOCTH
B3aMMOJCHCTBHS, a HE JIMUHBIX
cuMIaTui

Io3nasamensnvie: CaMOCTOSTENBEHO
CO3/IAf0T AJITOPUTM JICATSIBHOCTHU TPH
peneHun mpodIeM pa3IuaHOro
Xapakrepa

[IposABIAOT TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMpPOBaHUIO
OTHOILIEHUH B IPYIIIIE WU
COLIMAJIbHOW OpraHU3aluHy.




KOPPO3UH.

27- | Pemenue ITpousBoauTe pacué€rel MacCcoBOM | Pecyniamuenvie: OCyIECTBISIOT BeIpaxaloT TOTOBHOCTb U
31 pacyéTHbIX 3ajad 1107 (MACChl) XUMHYECKOTO WUTOTOBBIM U ITOLIArOBBIM KOHTPOJb 11O CHOCOOHOCTH K 00pa30BaHHUIo,
o TeMe: COE/IIHEHNS B CMECH; pe3yIBTaTy B TOM YHCJIE
P PoT— pac4€Tpl Macchl (00bEMa, caM000Opa30BaHHUIO.
KOJIMYCCTBA BEICCTBA) IPOAYKTOB | JTp3nagamensHble: CTPOST PEUECBOE HHTErpupyroT noiay4eHHbIe
pPEaKIuu, eCiu OJJHO U3 BEIECTB BBICKA3BIBAHNE B YCTHOM 1 3HAHUS B MPAKTUYECKUX
JTaHO B M30BITKE (MMEET PUMECH); . YCIIOBHSIX.
N . . . | mucekMeHHOH hopme
pacuéThl MacCOBOM MM 0OBbEMHOMN
A0 BBIXOZIA TIPONYKTA peaKiii Kommynuxamuensle: KOHTPOIUPYIOT
OT TEOPETUYECKH BO3MOXKHOTO; .
N NecTBHS mapTHepa
pacyérhl TeroBoro g dexra
peakiuu; pacu€Tbl 00BEMHBIX
OTHOILIEHU! I'a30B IIPU
XMUMHUYECKHUX PeaKIusX;
pacu€Tsl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTa
peaxiuu, eciiu OJJHO U3 BEILLECTB
JITaHO B BH/JIE pacTBOpa C
OIpeNeNEHHON MacCOBOM J10JIEH
PacTBOPEHHOIO BELIECTBA.
32 K/P Ne 2 VYcraHaBiuBaTh B3aMMOCBSI3H Pezynamuenvie: ONEHUBAIOT [IpoBoasT OLEHKY
«ITpon3BOACTBO MEX]1y (hakTamu U TeOpHeH, BO3MOJKHBIE IIOCJIEJICTBHS JOCTIKEHHsT | COOCTBEHHBIX JIOCTHKCHHI B
METATLIORY. MPUYUHON U CIECTBUEM PU ITOCTABJICHHOM IEJTH B TSTENBHOCTH ycBoeHuHu TeMbl. [TposBiusior

aHanu3e NpoOJIEMHBIX CUTyallui 1
000CHOBAaHUN TPUHUMAEMBIX
pelLIeHU Ha OCHOBE XUMHUECKUX
3HaHUM.

Ilo3nasamenvhbie: OCYyNIECTBISAIOT
pa3BEPHYTHIN HH(OPMAIIMOHHBIN
IIOMCK U CTaBSIT Ha €r0 OCHOBE HOBBIE
(yueOHble U MO3HaBaTENbHbIE) 3a/1a41

c(hOpMHUPOBAHHOCTH OCHOB
CaMOpa3BHUTHS U
CaMOBOCITUTaHHS B
COOTBETCTBUH C
o0I1eYeI0BeYeCKUMU
IIEHHOCTSIMH 1 UjicajlaMu
TPaXXTAaHCKOTO OOIIECTBA;




Kommynukamuenwie: KOOpAUHUPYIOT
U BBITIOJHSIOT paboTy B YCIOBUSIX
peanbHOr0, BUPTYAJIbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOACHUCTBHS

TOTOBHOCTD M CIIOCOOHOCTH K
CaMOCTOATEJIbHOM, TBOPUYECKOM
MW OTBETCTBECHHOM
EeITEIbHOCTH.

3 IIpousBoacreo 13
HEeOpraHu4ecKux
BellecTB
33- | IlpomsbluuieHHOE 3 OnepupoBaTb XUMUYECKON Pezynamuenvie: caMOCTOSATENBHO @OopMHUPYIOT TOJIEPAHTHOE
35 | mpou3BOACTBO TEPMUHOJIOTHEH: CBIPbEBAs U 00HAPYKHUBAIOT U (OPMYIUPYIOT CO3HaHUE U MOBEJICHHE B
AMMIAKA. sHepreTHyeckas 0a3a XUMUYECKOU npoGueMy. HOJIUKYJIBTYPHOM MHpE,
HIPOMBIIIJICHHOCTH; OCHOBHbBIE TOTOBHOCTb U CIIOCOOHOCTb
Hcnons3oBanue STallbl XUMHYIECKOro Kommynuxamuenusie: ocymectisiror | BECTH IHAJIOT € APYTUMH

aMMHpaKa Ha
MPEANPUITHSIX
Y amypruu.
DKOIOTrHYecKHre
poOJIEMBI.

MIPOU3BOJICTBA; YKOJIOTUYECKHE
ACITEKThl XMMUYECKOM
MPOMBINIIIEHHOCTH;
TEXHOJIOTHYECKUE KPUTEPHUH U
KOA((UIIMEHTHI; COBPEMEHHBIE
TEXHOJIOTHH OpTaHMU3aIuU
0€30TXOTHBIX TIPOU3BOCTB.
XUMUS U CENIbCKOE XO3SMCTBO.
MuHepanbHbIe U OPraHUYEeCKUe
ynoopenusi. CpeacTBa 3amuThl
pacTeHuil. XvMHS U 310POBBE.
JlexapcTBa, hepMeHTHI, BUTAMUHBI,
TOPMOHBI, MUHEPAIbHBIE BOJIBI.
[IpoGnemsl, cBsI3aHHBIE C
MIPUMEHEHHUEM JIEKapCTBEHHBIX
npenaparoB. BpenHbie mpuBbIUKT
U (GaKTOpbI, pa3pylaronme
3I0pOBBE (KypeHHUe, ynoTpeOIeHHe

ACJIOBYIO KOMMYHHKAIIUIO, KaK CO
CBCpPCTHUKAMU, TAK U C B3PpOCIIBIMU

Ilo3nasamenvhole: HaXOHAT U
MPUBOJIAT KPUTHUYECKUE apTyMEHTHI B
OTHOIIIEHUU JEUCTBUMN U CYKIAECHUN
JAPYroro; COKOMHO U pa3yMHO
OTHOCHUTCS K KPUTUYECKUM
3aME4YaHUsAM B OTHOILIEHUU
COOCTBEHHOTO CYKJEHUS,
paccMaTpuBarOT UX KakK pecype
COOCTBEHHOT'O Pa3BUTHUS

JIO/IbMH, JIOCTUTATh B HEM
B3aMMOIIOHUMAHHUSI, HAXOAUTh
o01iue ey U COTpYAHUYATh
JUISL UX TOCTHKEHUs
OneHuBaroT XKU3HEHHBIE

CHUTYAIH C TOYKHU 3PEHHS
6e3omacHoro oopasa >Ku3HU U
COXpaHEHHUs 3/I0POBbS;

9KOJIOTMYECKUH PUCK
B3aMMOOTHOIIEHUH YEJI0OBEKA U
IPUPOJIBI.




AJIKOT0JIs1, HAPKOMaHU).
PartmonansHoe nuranue. [luiessie
no6aBku. OCHOBBI MTUIICBON
XUMUH.

Xumus B Meauiuae. PaspaboTka
JeKapcTB. XUMUYECKUE CEHCOPBI.
XuMus U 9KOJOTUsA. XUMHUYECKOE
3arpsi3HEHUE OKPY KAIOIIEH cpebl
u ero nocnencteus. Oxpana
ruapocepsl, MOYBBI, aTMOCHEPHI,
(G10psl ¥ payHbl OT XUMUYECKOTO
3arpsi3HEHUsI.

[IpoBOAMTH HAYAJIBHBIN aHATU3

TEXHOJIOTUUECKOU CXEMBI
XUMHUYECKOT'O MPOU3BOJICTBA

36-
38

IIpomsInieHHOE
MPOU3BOACTBO
CEpPHOM KHUCIIOTBHI.
Hcnons3oBaHue
CEpPHOU KHUCIIOTHI HA
MpEeANPUITHIX

Y amypruu.
IKOJIOTHUECKHUE
poOIeMBI.

[IpoBOaMTH HAYAJIBHBIN aHAIU3
TEXHOJIOTUYECKON CXEMBbI
XUMHUYECKOT0 TPOU3BO/ICTBA.
OnepupoBaTh XUMHUYECKON
TEPMHUHOJIOTUEN: XUMUSA U
IKOJIOTHSI. XUMUYECKOE
3arpsi3HEHNE OKPY KaIoLIEel cpebl
u ero nocnencteusa. Oxpana
rupocdepsl, MOUBbI, ATMOCHEPHI,
¢bopel 1 payHBl OT XUMUYECKOTO
3arpsA3HEHUSI. XUMUS U CEJIbCKOE
X0351CcTBO. MUuHEpalbHbBIE U
OopraHuyeckue ya1o0peHus.
CpeacTtBa 3alUThl paCTEHUH.
X¥MHS B TPOMBIIIJIEHHOCTH.
OO61mue mpeacTaBiIeHUs O
IPOMBIIIIEHHBIX CrIoco0ax

Pezynamuenvie: BHIOUPAIOT IyTh
JOCTUKECHHUS 11€JTH, TJITAHUPYIOT
pelleHre NOCTaBIeHHBIX 3a/1a4,
ONITUMU3UPYS MaTepUaIIbHbIE U
HeMaTepuaIbHbIE 3aTPAThI

Kommynukamuenwvie: n1onouparot
MapTHEPOB IS JECJI0OBOM
KOMMYHHUKAIUU UCXOS U3
cooOpakeHHH pe3yIbTaTUBHOCTH
B3aUMOJICICTBUSA, & HE JIMYHBIX
CUMITIaTUU

Ilo3naéamenvnple: KPUTUIECKU
OLICHUBAIOT W MHTEPIPETUPYIOT
MH(GOPMAIIMIO C PA3HBIX MO3UIHH,

Beipaxaror
c(hOpMUPOBAHHOCTh
MUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U
OOLIECTBEHHON PAKTUKHU.
OneHuBaroT HKOJIOTHYECKUI
PHUCK B3aUMOOTHOIIICHHI
YeJI0BEKA U MPUPO/IBI.




MOJIYYSHUS] XUMUYECKUX BEIIECTB
(Ha mpuMepe MPOU3BOICTBA
aMMHaKa, CEpHOU KHUCIIOTHI).

pacro3HaoT U GUKCHPYIOT
IPOTHUBOPEUUs B MH(POPMAIIMOHHBIX
HCTOYHHKAX

39- | IIpombliniieHHOE OrnepupoBaTh XUMHUECKOU Pezynamugnple: OLICHUBAIOT OrnpenenstoT 0CO3HaHHBIM
41 MIPOU3BOJICTBO TEPMHUHOJIOTUECH: ChIPbEBAA U BO3MOYKHBIC TTOCIICICTBHS OCTIKEHMs | BBIOOp Oynymie npodeccuu u
A30THOMN KHCTOTEL DHEPreTHYECKas 0a3a XUMUYECKOH | [oran o u L{EJIH B IESTEIBHOCTH BO3MOXKHOCTEH peann3anuu
VIO 30BAMIE IPOMBIIIJICHHOCTH; OCHOBHbBIE COOCTBEHHBIX >KU3HEHHBIX
A30THOM KHCIOTEL STallkl XMMHYICCKOTO Kommynuxkamugnusie: pa3BEpHyTO, IIJIaHOB; BJIAACIOT U
A HPOM3BO/CTBA; SKONOIHIECKHE OIMMYHO H TOUHO H3IArAIOT CBOIO UCIIOJIBb3YIOT JIOCTOBEPHYIO
PEATNPUATHIX ACIIEKThl XUMHYECKOI UH(pOpPMAIIHIO O MEePEIOBBIX
VaMypTHH ) TOYKY 3pEHHsI C UCIIOJIb30BaHHEM
. IPOMBIIIICHHOCTH; JOCTHXKEHUSIX U OTKPBITUAX
OKOJIOrn4YecKue TEXHOJIOTUYECKNE KPUTCPUH U a7IeKBATHBIX (YCTHBIX H THCBMEHHBIX) MHUPOBOI U OTE€UYECTBEHHOM
POGIIEMBIL. KO3 PULIMEHTHI; COBPEMEHHbIE ASBIKOBBIX CPCICTB HaYKU.
TEXHOJIOTUM OpraHu3aluu 1 OueHuBaroT KU3HEHHbIE
03HagamenvHble: BHIABISIOT
0€30TXO/IHBIX MPOU3BOJICTB. HIPYHHE] ¥ CIIEfCTBHA ABIEHH; CUTYallUU C TOUKU 3pEHHUS
2
XHUMHS B IIPOMBIIUIEHHOCTH. Oe30macHoro obpasa JKU3HHU U
OG1IHe MpeCTaBIeHNs 0 CTPOSIT JIOTHYECKUE PACCYKICHMUS,
TIPOMBIILIEHHEIX CIOCO6aX YCTaHaBIABAIOT HPIMIHHHO — COXPAHCHHA SHOPOBLA,
CJIEICTBEHHBIE CBS3H
MOJyYeHUsI XMMUYECKHUX BEIECTB KOJIOTHHUECKHiT PUCK
(Ha mpuMepe IPOU3BOACTBA .
aMMHaKa, CepHOH KHCTIOTH) B3aMMOOTHOIICHUH YEJI0OBEKA U
, .
XuMUS 1 3KOJI0TUsl. XUMHAYECKOE TPHPOZIB.
3arpsI3HEHUE OKPYKAIOLIEN Cpebl
u ero nociuencteug. Oxpana
ruzipocgepbl, MOYBBI, aTMOC(EPHI,
Gb10psl U payHbl OT XUMUYECKOTO
3arpsi3HEHUS.
42 I1/P Ne 4 O060CHOBBIBaTh Kaue€CTBEHHBIE Pecynamuensie: oieHUBaOT pecypcbl, | IIposBiasioT HaBBIKK
«XUMHYECKUEe PCaKiu1 Ha NOH aMMOHUA. B TOM 4YHCJIE BpeMs U ApyIrue COTpyAHUYICCTBA CO




CBOICTBa [TpuBOIUTE MPUMEPHI XUMUYECKUX | HEMATepUATbHBIC PECYPCHI, CBEPCTHUKAMH, B3POCIIBIMU B
aMMHAaKa. peaKuuii, PaCKPHIBAFOIIMX HEOOXOAUMBIC JJIS JOCTHIKEHUS 00pa3oBarebHOM, y4eOHo-

XapaKTepHbIC XHUMHYECKUE IIOCTABIICHHOM 1e/H HCCIIeIOBATEILCKOM,

CBOIICTBa HEOPraHMYECKUX U MPOEKTHOM J1eATeIbHOCTH

OpraHU4ICCKHX BCIICCTB Kommynukamuenwie: KOOpAUHUPYIOT

M3YHCHHBIX KJIACCOB C LICIIBIO MX Y BBITMIOJTHSIOT padOTy B YCIOBUSIX

uaeHTU(OUKAITUN U OOBICHEHUS

pEaTbHOTO, BUPTYAILHOTO H

obnactu nmpumeHenus. [Tonbupats 5 .

peareHTsl, yCIoBHs 1 onpexensts | KOMOMHHPOBAHHOIO B3aHMONCHCTBHA

MPOJYKTHI pEeaKIHii, TO3BOJISIOMINX

POLYKTRI P ’ Ilo3naseamenvHbie: BEICTPAaUBAIOT
peain3oBath J1a00paTOPHBIE U
UHAMBUIYAIbHYIO 00pa30BaTENbHYIO
MPOMBIIIIJICHHBIE CTIOCOOBI
. TPACKTOPHIO

MOJTYYCHUST BAKHEHIIINX

HEOPraHMYECKUX U OPraHUYECKUX

BelecTs. Biagers npaBunamu

0e30macHOro odpareHus ¢

SIKUMH, TOPIOYUMU H

TOKCUYHBIMU BEIIECTBAMU,

cpencTBaMu OBITOBON XMMHUH.

43 | II/P Ne 5 OO6ocHOBBIBaTH 0OCOOBIEC CBOWCTBA | Pecyiamuenvie: CaMOCTOSITEIIBHO HuTterpupyrot nomxyyeHHbIe

«XuMHu9eCKue KOHLEHTPUPOBAHHOH CEPHOU OTIPEIENISIOT HEIH, 33[al0T MapaMeTphl | 3HAHHS B IPAKTUYECKHUX

CBOMCTBA CEpHOI
KHCIIOTBI.

KHCIoThl. KadecTBeHHBIE peakiiuu
Ha cynbpua-, cynbpur-, u
cynbdat-uonsl. [IpuBoaUTH
MPUMEPBl XUMHUYECKHUX PEaKIIHid,
PaCKpHIBAIOIINX XapaKTePHBIC
XUMHYECKHE CBOMCTBA
HEOPTaHMYECKUX M OPTaHMICCKHUX
BEIIIECTB U3yUEHHBIX KJIaCCOB C
IENTBI0 MX HICHTU(UKAINA U
00BsICHEHUS 00JTACTH TPUMEHEHUSI.
[TonOupath peareHThl, yCIOBUS U
OIPEEIATh NPOAYKTHI PEaKIUH,

" KpUTCPUH, 110 KOTOPBIM MOKHO
OMpEaACINTb, YTO IOCJIb JOCTUTHYTA

Kommynuxamuensvie: nonoupaiot
MapTHEPOB IS JECJI0OBOM
KOMMYHHUKAIUU UCXOS U3
cooOpakeHHH pe3yIbTaTUBHOCTH
B3aUMOJICICTBUSA, & HE JIMYHBIX
CUMITIaTUH

Ilo3nasamenvHble: MEHAIOT U

YCIOBUSIX.




MO3BOJISIOIINX PEATH30BATh
71a00paTOPHBIC U TPOMBIIIIIICHHBIC
CIOCOOBI MOJYYEHUS BaXKHEHIIINX
HEOPraHMYECKUX U OPraHHYECKUX
BEIIIECTB.

YAEPKUBAIOT pPa3HbIC MO3UIINH B
MO03HABATEJIbHOM J1eATEIbHOCTH

44 | TI/P Ne 6 A30THas KUCJIOTA KaK OKUCIUTEND. | Pecynamugnvle: IpuHUMAIOT U [IposBIAIOT TOTOBHOCTH U
«XUMHNYECKHE HI/ITpaTBI, Hux (1)I/I3I/ILIGCKI/IC u COXpAaHAIOT yqe6Hy10 3azayvy, CIIOCOOHOCTH BECTH Auajaor co
CBOICTBA a30THOI XUMHYECKHE CBOMCTBA, [UIAHUPYIOT CBOH JIeiiCTBHS B CBEpCTHUKAMU, JOCTUTaTh B

npumMeHnenue. [ IpuBoauts o . | HEM B3aMOIIOHHUMAaHUS,

KHUCJIOTBIY. . COOTBETCTBUHU C ITIOCTABIICHHOM 3a1auek

MIPUMEPBI XUMUYECKUX PEAKILIHM, HaXOJUThb OOIIME LIETN U
u BUSIMU A3anuu

PACKpPBIBAIOIINX XapaKTEPHbIC ycno ¢ peamsan COTPYIHMYATH JJISI UX

XUMHYECKHE CBOMCTBA JTOCTHIKEHHS
Kommynuxamuegnuie: KOOpAUHUPYIOT

HEOPTraHWYECKUX U OPTaHUYECKUX 5

BEILIECTB U3YUYECHHBIX KJIACCOB C H BBILOJIHAIOT paboTy B yCIOBIAX

HEeNbI0 X HACHTU(UKAINU U p€alIbHOI'0, BUPTYAJIbHOI'O U

00BbsACHEHHS 00IaCTH IPUMEHEHHs. | KOMOMHMPOBAaHHOTO B3aUMOJIEHCTBHS

[TonGupathk peareHTHl, YCIOBUS U

ONPEAENATh NPOAYKThI peaKuI/Ifl, Ilo3naseamenvuvie: HCITOJIB3YIOT

nabopaTopHbIE U MPOMBIIIIEHHbIe | CPCACTBA U HPCACTABICHUA

CIIOCOGBI MOJTyUeH s BaKHeHmuX | CYIIECTBEHHBIX CBs3€H U OTHOUIEHUH, a

HEOPTraHHYEeCKHX M OpraHndeckux | TAKKe MIPOTUBOPEYU N, BBISIBICHHBIX B

BEIIECTB. WH(POPMAITMOHHBIX UCTOUHHUKAX

45 K/P Ne 3 YcraHaBIMBaTh B3aUMOCBSI3H Pezynamuenuple: o1IeHUBAIOT pPeCYpPChl, | BoipaxaroT agekBaTHOE
«HPOI/K’)BO}ICTBO MCKIAY (I)aKTaMI/I u TeOpHCﬁ, B TOM 4YHCJIE BpeMs U ApyTrue IMOHUMAHHC IIPUYINH YCIIEXa U
HeOpraHHYeCKHX MIPUYMHOM U CIEJICTBUEM IPHU § HeMaTepHanbHbIE PECYPCH, Heycrnexa y4eOHou

aHanu3e MpoOJEeMHBIX CUTYalUi U JIeITEeILHOCTH.
BEIIIECTBY. HEO0O0XOIUMBIE IS TOCTHKEHUS

000CHOBAaHUH TPUHUMAEMBIX
pelLIeHn Ha OCHOBE XUMHUECKUX
3HaHUM.

OCTaBJICHHOU LN

Kommynuxamuenwie: KOOpIUHUPYIOT
U BBIMOJHSIOT padoOTy B YCIOBUAX




peaJIbHOTO, BUPTYaAJIbHOTO U
KOMOUMHHUPOBAHHOTO B3aMMOAEHCTBUS

Ilo3nasamenvhbie: BEICTPAaUBAIOT
UHAMBUIYaAJIbHYIO 00pa30BaTeIbHYIO
TPAEKTOPHIO

4 Oprannyeckui 23
CHHTE3
46- | CpaBHuTENbHAs 3 OnepupoBaTb XUMHUYECKON Pezynamuenbvie: OLICHUBAIOT @OopMHUPYIOT HPABCTBEHHOE
48 | XapakTepuCTUKa TEPMHUHOJIOTHEH: IPUPO/IHbIC BO3MOKHBIE TIOCJIEICTBUS TOCTHKEHUsT | COSHAHUEC U MOBCACHNE HA
YTJIEBOIOPOIOB. MCTOYHHKH YIJIEBOIOPONIOB. TIOCTaBJIEHHOM eI B J€ATEIbHOCTH OCHOBE yCBOCHUA
[TpupoaHbIi 1 OMYTHBIH o011eueI0BeuecKux
He(TAHOM ra3bl, UX COCTaB U Kommynuxamugnwie:pa3pépayro, LIEHHOCTEN
ucnonb3oBanue. CoctaB HeTH U TOTHYHO ¥ TOUHO H3IATAI0T CBOIO
ee nepepadotka. Hedrenpoaykrsl.
OKTAHOBOE THCIO GOH3MHA. TOUYKY 3pEHMS C UCIIOJIB30BAHUEM
I p—— a/IeKBATHBIX (YCTHBIX M MUCHbMEHHBIX )
xuMust. CeIpbe i1 opranuueckoii | A3PIKOBBIX CPEJICTB
npoMelnuieHHocTH. [Ipodiema
OTXOJIOB 1 TIOGOYHBIX MIPOJTYKTOB. Ilo3nasamenvnoie: BBLABIAIOT
HamGoree KpyTHOTOHHAKHBIE MIPUYUMHBI U CIIEJICTBUS SBJICHUI;
NPOM3BOJICTBA OPraHHIECKHX CTPOSIT JIOTHYECKUE PACCYKICHMUS,
coemumenuit. OXpana yCTaHABIMBAIOT MPUUUHHO —
OKpYIKAIOIIeH CPeIbl TIPH CIIEICTBEHHBIE CBS3H
He(drenepepaboTKe U
TPaHCIIOPTUPOBKE
He(TENPOAYKTOB.
49 | Xumuueckas 1 [IpoBOIMTH HAYAIBHBIN aHATU3 Pezynamuenule: CaMOCTOSATEIIBHO Brnazaeror u ucnosb3yroT
nepepaboTka TEXHOJIOTNYECKON CXCMBI OIPENEIISIOT LENH, 3a0al0T mapaMeTpsl | AOCTOBEPHYIO UHPOPMALIUIO
METaHA. XUMHUYECKOT'0 TPOU3BO/ICTBA. W KPUTEPHH, TI0 KOTOPBIM MOYKHO 0 MePEeIOBbIX JOCTHUKEHUIX U

OnepupoBaTh XUMUYECKON

OTKPBITUSIX MUPOBOU U




TEPMUHOJIOTHEH: XUMHUS U
9KOJIOTUS. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOLIEH Cpe/Ibl
u ero nociencteus. OxpaHa
ruzpocgepbl, MOYBBI, aTMOC(EPHI,
(bopel ¥ payHBl OT XUMHUYECKOTO
3arps3HEHUS; TPUPOIHBIC
UCTOYHUKHU YIIJIEBOJIOPOJIOB.
IIpupOoaHBI U Oy THBIN
HE(TSIHOM ra3pl, UX COCTaB U
ucnonp3oBanue. CoctaB HeTH U

ee nepepadbotka. Hedrempoaykror.

OkTaHOBOE YUCIIO OEH3HHA.
OxpaHa OKpYy>Karomien cpepl mpu
HedTenepepaboTKe U
TPAHCTIOPTHPOBKE
He(TENPOAYKTOB.

OIpPECACIINTD, YTO LCJIb JOCTUTHYTA

Kommynukamuenbte: OCYIICCTBIAOT
ACJIOBYHO KOMMYHHUKAIIUIO, KaK CO
CBCPCTHUKAMHU, TaK U C B3POCIIbLIMHA

Ilo3naeamenvnvie: MEHAIOT U
YIEPKUBAIOT pa3Hble MO3HUILINH B
MO3HABAaTENbHOU JIEITEILHOCTA

OTEYECTBECHHON HAYKH.

50

IT/P Ne 7
«YTIeBOAOPOABI».

XUMHYECKOE 3arpsi3HEHNE
OKpYXKaroIllel Cpellbl U €ro
nocnenctBus. Oxpana
rugpocdepsl, TOYBBI, aTMOC(hEpHI,
(b0psl ¥ payHbl OT XUMUYECKOTO
3arpsi3HEHUS; IPUPOJHBIE
WCTOYHUKU YTJIEBOJOPOJIOB.
IIpupOoaHBI U Oy THBIN
He(TsIHOM ra3pl, UX COCTaB U
ucnonb3oBanue. CoctaB HeTH U

ee nepepadbotka. Hedrenpoaykrsr.

OxTaHOBOE€ YKCII0 OEH3MHA.
[IpomslInieHHas OpraHu4ecKas
xuMusi. CrIpbe JUIs OpraHUYecKOM
npoMelnuieHHOCTH. [IpobGiema
OTXOJIOB ¥ TOOOYHBIX MPOJTYKTOB.

Pezynamuenule:yanThIBalOT IPABIIIO B
IJIAaHUPOBAHUM U KOHTPOJIE criocoba
peLIeHHs, OCYLIECTBISIOT MOIIArOBbIH
KOHTPOITh

Kommynuxamuenwvie:noa0uparot
MapTHEPOB IS JECJIOBOM
KOMMYHHUKAIUU UCXOS U3
cooOpakeHHH pe3yIbTaTUBHOCTH
B3aUMOJICICTBUSA, & HE JIMYHBIX
CUMITIaTUU

Ilo3nasamensuple: CaMOCTOSATENLHO
CO3MIAIOT AJITOPUTM JIESITETLHOCTH TIPH
peneHnH mpoodIeM pa3IuIHOTro

MHTErpupyroT noJy4eHHbIE
3HaHUA B IPAKTUYECKUX
YCJIOBHSX.




Hauboinee kpynmHOTOHHaKHbBIE
MPOU3BOJICTBA OPTaHHYECKUX
coenuHeHuil. OxpaHa
OKpY’Kalolien cpebl pu
HedTenepepaboTKe U
TPaHCIOPTHPOBKE
He(TENPOAYKTOB.

Xapakrepa

51-
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[IpombinieHHOE
MOJTyuYeHUe
METAHOJIA U
3TaHojA.
Hcnons3oBanue Ha
MPEANPUITHIX
Y amypruu.

[IpoBOAMTH HAYAJIBHBIN aHAIU3
TEXHOJIOTHYECKOU CXEMBI
XUMHUYECKOTO MPOU3BOICTBA.
OnepupoBaTh XMMHUYECKOM
TEPMHUHOJIOTHEN: XUMHUS U
3mopoBbe. JIekapcTBa, (pepMeHTHI,
BUTAMHHBI, TOPMOHBI,
MUHEpanbHbIe BOABL. [Ipobnemsl,
CBSI3aHHBIE C IPUMEHEHUEM
JIEKApCTBEHHBIX IIPENapaToB.
Bpenubie npuBbiuky U PaxTopsl,
pa3pyLIAOIIUE 310POBbE
(xypenue, ynorpeOieHue
AJKOTOJIsl, HAPKOMAaHUs).
PanmonansHoe nutanue. IIumessie
nm00aBku. OCHOBBI MUIICBOM
XUMHH.

Xumus B Meauiune. PazpaboTka
JeKapCcTB. XUMHYECKUE CEHCOPHI.
[IpompblliieHHas: opraHuvecKas
xumust. CbIpbe 11 OPraHNYECKON
MPOMBINUIEHHOCTU. CIUPTHI.
Knaccudukanms, HoOMeHKIaTypa
crupToB. ['oMonornueckuii psa u
obmas Gopmyia npeaenpbHbIX
OJHOAQTOMHBIX CIIUPTOB.

Peeyﬂﬂmuenble: CaMOCTOATCIbHO

OIIpCACIIAOT LCIH, 3a4al0T IIapaMCTPhI

H KPHUTCPHUHU, 110 KOTOPBIM MOKHO
OIpPCaACIIUTb, YTO ICJIb JOCTUTHYTA

Kommynuxamuensle: nogdoupaiot
MapTHEPOB IS IETTOBOM
KOMMYHUKaLUN UCXOS U3
CO00paxXeHH pe3ybTaTUBHOCTH
B3aMMOJCHCTBHS, a HE JIMYHBIX
cuMIaTui

Ilo3nasamenvhnbie: MEHAIOT U
YIEPKUBAIOT Pa3HBIC MO3UIINH B
MO3HABATEJIbHON JESATEIbHOCTH

DopMHPYIOT HPAaBCTBEHHOE
CO3HaAHHE U MOBEJACHHE Ha
OCHOBE YCBOCHMS
00I1IeY€eTOBEYECKUX
IICHHOCTCIA.

O11eHMBAIOT 3KOJIOTHYSCKHI
PUCK B3aMMOOTHOILIEHHI
YeJIOBEKa U IPHUPOBI.




N3omepus. Gusnyueckue CBOKWCTBA
MpEAESIbHBIX OJJHOATOMHBIX
crnupToB. BonopoaHas cBs3b
MEXIy MOJIEKYJIAMU U €€ BIIUSIHUE
Ha (pu3HUECcKue CBOICTBA CIIMPTOB.
[IpuMeHeHre MeTaHoIa U 3TaHoA.
PU3HOIOTNYECKOE ACUCTBUE
METaHOJIa U 3TaHOJIa Ha OPTaHU3M
YeJI0BEKa.

53

IT/P Ne 8
«XUMHYECKUE
CBOMCTBa
CITUPTOBY.

XHUMHUYECKUE CBOMCTBA:
B3aMMO/IEIICTBHE C HATPUEM KaK
Croco0 yCTaHOBJICHHS HATMYHUS
T'UJPOKCOTPYIIIIBI, C
rajloreéHOBOJIOPO/IaMU KaK CI1ocod
IIOJIy4EHUS PACTBOPUTETIEH,
BHYTPHU- U MEXKMOJIEKYJISIpHas
nerujparanus. Peakuus ropenus:
CIUPTHI KaK TOIMBO. [lonyuenue
ATAHOJIA: peaKkus OpOKEeHUs
TJIIOKO3bI, THIpaTalysl 3TUJICHA.
[TprBOANTE MPUMEPHI XUMUYECKUX
peaKkuuii, paCKpbIBAIOIINX
XapaKTepHble XUMUYECKUE
CBOMCTBA HEOPTaHUUYECKUX U
OpPraHMYECKUX BEIIECTB
M3YYEHHBIX KJIACCOB C IEJIbI0 HX
UACHTU(PUKAIIIN U OOBSICHEHUS
obnactu npumeHenus. [logOupars
peareHTsl, yCI0BHS U ONPEEIISTh
MPOJYKTHI peaKIMii, TO3BOJISIOIINX
peann30BaTh J1abopaTopHbIe U
MIPOMBIIIJICHHBIE CIIOCOObI
IIOJIYYEHUS] BAKHEHUIIUX

Peeymlmuenble: CaMOCTOATCIbHO
OIIpCACIIAIOT LCIH, 3aal0T IIapaMCTpPhbI
H KPHUTCPHUHU, 110 KOTOPBIM MOKHO
OIpPCaACIIUTb, YTO ICJIb JOCTUTHYTA

Kommynukamuenwvie: n1onouparot
napTHEPOB U1 NEI0BOM
KOMMYHUKAIUU UCXOS U3
cooOpakeHHH pe3yIbTaTUBHOCTH
B3aUMOJCICTBUSA, & HE JIMYHBIX
CUMITIaTUH

Ilo3nasamenvhnbie: MEHAIOT U
YIEPKUBAIOT Pa3HBIC MO3UIINH B
M03HABATEIbHOU JI€ATETbHOCTH

IIposBIISIIOT TOTOBHOCTH U
CIOCOOHOCTH K O0YUEHUIO U
CaMOPa3BHUTHUIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YICHHIO U
MO3HAHUIO.




HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIECTB.

54- | OcHOBHBIE OnepupoBaTh XMMHUYECKOMN Pezynamuenule: CaMOCTOSATEIIBHO [IposiBrsitoT
56 | cnocoObl TEPMHHOJIOTUEN: ChIpbEBast U O00HapYKUBAIOT U (HOPMYITUPYIOT CaMOCTOATCJIPHOCTb B
TIOJIyYEHHS SHepreTHueckas 0a3za XUMHYECKOH | MpobieMmy. nprodpeTeHu HOBBIX SHAaHHH,
. IPAKTUYECKUX YMEHUH,
BBICOKOMOJIEKYJISIP IIPOMBIIIJIEHHOCTH; OCHOBHbBIE
. Kommynuxamugnuwie: ocymectpisitor | LEHHOCTHOTO OTHOINCHUSA K
HBIX COETUHEHUI. ATanbl XUMUYECKOTO ceBe 1 OKDVIKAIOLIIM. K
" . JIEJIOBYIO KOMMYHHUKALMIO, KaK CO pYyKaroImm, 5
X HCHOJb30BaHUE IIPOM3BOJICTBA; KOJIOIUYECKHE DAL Tk T ¢ BOCTEIH NPHOGPETEHHIO HOBBIX 3HAHHIA,
Ha MpeIpUiTUsIX acCIeKThl XUMUYECKON P ’ p OTHOIIIEHHE K XUMHH, KaK
Y amypTuu. IPOMBIIIICHHOCTH; Iosnasamenvhvie: HAXOMAT W 3JIEMEHTY 00111e4eI0BEYeCKOM
TCXHOJIOTUYICCKNE KPUTEPUU 1 MPUBOIAT KPUTHYECKUE APTYMEHTHI B KyJABTYpBI.
K03 PHUIIMEHTHI; COBpEeMEHHBIE OTHOIIECHHUHU JCUCTBUN U CYXACHUN
TEXHOJIOTHH OPraHU3aluK APYTOro; COKOHHO U Pa3yMHO
GE30TXOHBIX IPOM3BOICTB. OTHOCHTCS K KPUTHHCCKNM
3aMe4yaHHUsM B OTHOILIEHUU
[TpoMblinieHHast opraHu4ecKast
C . | cobcTBEeHHOrO CyXIeHUs,
xuMusi. CpIpbe Ul OpraHu4ecKoil
pbe Ztd op cecKo paccMaTpuBaloT UX KakK pecypc
npoMmsblIeHHoCcTH. [IpoGiema COGCTBEHHOTO Pa3BUTHS
OTXOJIOB U TOOOYHBIX MPOJTYKTOB.
HauOonee kpynmHOTOHHa)KHBIE
IIPOU3BOJICTBA OPTaHUYECKUX
coequuenui. [IpoBoauts
HaYyaJIbHBIA aHAJIN3
TEXHOJIOTMYECKOM CXEMBI
XMMHUYECKOT0 IPOM3BOJICTBA
57- | DOxonoruyeckue OrnepupoBaTh XUMHYECKOU Pezynamuensie: yauTsIBatoT IpaBwio | OLIEHUBAIOT XU3HEHHbIE
59 | npobnemsl TEPMUHOJIOTUCH: XUMUA U B IUTAHUPOBAHUM U KOHTpPOJIE criocoba | CUTYalllu € TOYKH 3PCHUS
NPOM3BOJICTEA 9KOJIOTHSI. XUMUYECKOE § pEIIEHNSI, OCYIIECTBIAIOT OMIAr OB 6e3omacHoro oopasa KU3HU U
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl COXPaHEHHUsI 3/10POBbS;
OpraHMYECKUX P Py B pea p sop ’

u ero nocyuencteug. OxpaHa




COEIMHEHMUII. ruapocdepsl, MOUBBI, ATMOCHEPHI, | KOHTPOJIb HKOJIOTUYECKUN PUCK
¢b0psl U payHbl OT XUMUYECKOTO B3aMMOOTHOUIECHUI YeJI0OBEKA U
3arpsa3HeHus. Kommynuxamuensle: nogoupaiot IIPUPOIBL.

MapTHEPOB IS IETOBOM

KOMMYHHUKAIIUU UCXOJIS U3

COOOpaXCHHI PE3yIbTATUBHOCTH

B3aUMOJICUCTBUS, a HE JIMYHBIX

CUMIaTUI

Ilo3nagamenvnwle: CaMOCTOATEIBHO

CO3JAI0T AJTOPUTM JESTEIIbHOCTU IIPU

pelIeHn: TPo0IeM Pa3TMIHOTO

Xapakrepa
60- | Pemenue Haxonute MOneKynsspHyro Pezynamuenule: OCyIIECTBISIOT HuTerpupyrot nosrydeHHbIe
66 pacu€THBIX 3a7a4 (hopmyiy opraHudeckoro WTOTOBBIM M TOWIArOBBIM KOHTPOJb MO | 3HAHUA B IIPAKTUICCKUX

110 TeMe: BEILIECTBA 10 €ro MIIOTHOCTH U pe3yIBTaTy YCIIOBHSIX.

«Oprauuueckie MacCCOBBIM JI0JISIM 3JIEMEHTOB,

COEIHEHIS. BXOJAIINX B €ro COCTaB, NN 11O Ilo3naeamenvhouie: CTPOAT PEUEBOE
TIPOAYKTaM CrOpaHusl. BBICKA3bIBAHUE B YCTHOM M

nuchbMeHHOU (hopme
Kommynuxamuenvie: KOHTPOJIHUPYIOT
JIeHCTBUS MapTHEpa
67 Nrtoroselii 3auet Haxonute MoneKkysspHyro Pezynamuenple: oLIcHUBAIOT pecypcehl, | BelpaxaroT agexkBaTHOE

dhopMyTy OpraHudeCcKOoro
BEIIIECTBA I10 €T0 MIIOTHOCTH U
MacCCOBBIM JIOJISIM 3JICMEHTOB,
BXOJISIINX B €r0 COCTaB, WU IO
MPOAYKTaM CrOpaHusl.

B TOM YHCJI€ BpEMs U Ipyrue
HEMAaTepHUaJIbHbIE PECYPCHI,
HEO0OXOIUMBIE JUISl TOCTUKEHUS
IIOCTaBJIEHHOM LENH

K OMMYHUKamueHbvle:; KOOPAUHUPYIOT

MMOHWMAaHUE MIPUYUH ycIexa 1
Heycrexa yaeOHoM
JeSTeTLHOCTH.




Y BBITIOJHSIOT paboTy B YCIOBHUSIX
peanbHOr0, BUPTYAJIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOAEHCTBUS

Ilo3nasamenvhoie: BEICTPAaUBAIOT
WHIUBUAYAIbHYIO 00pa30BaTEIbHYIO
TPAEKTOPHIO

68 | Pabora Hax | YcraHaBiIMBaTh B3aMMOCBSI3H Pezynamuenvie: IpUHAMAIOT U [IpoBoasT oLeHKY
OIIIMOKaMMU. MCKOAY q)aKTaMI/I u TeopHeﬁ, COXPAHAIOT yqe6Hy10 3azayvy, COOCTBEHHBIX I[OCTI/I)KCHI/Iﬁ B
KoppeKionHas NPHIHHOMN M CIE/ICTBUEM IIPH [IAHUPYIOT CBOM JCHCTBHS B YCBOCHUU TEMBI.

aHanuze nNpoOJIEeMHBIX CUTYalUi U . N
pabora. Pemenue COOTBETCTBHUU C ITOCTABJICHHOM 3a/1aueid
. 000CHOBaHUM TPUHUMAEMBIX R
aCUE€THBIX 3aJ1a4 N u BUSIMH H3aIUHN
p a pelIeHn Ha OCHOBE XUMHUUYECKUX yeno ee peannsan
o Teve SHAHUH. Kommynuxamuenwvie: KOop1UHU T
«Opranuueckue Yy + KOOpAHHHPYIO
Y BBITMIOJHSIOT pabOTy B YCIOBUAX
COETMHEHUS».
peanbHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS
Ilo3nasamenvnwle: NICNOIB3YIOT
pa3IUYHbIE MOJIETbHO-CXEMAaTUUECKHE
CpencTBa ISl IPEICTABICHUS
CYIIECTBEHHBIX CBSI3€H U OTHOUIEHUH, a
TaK)Xe MPOTUBOPEUNIA, BBISIBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHUKAX
Hepeyens KHMog
Ne Bun xoHTpOns, Tema HcTouynuk

KonTtpoabHnas padora Ne 1

CobcTBeHHas pa3zpaboTka




2 | KonTpoabHas paGora Ne 2 CobcTBennas pa3padboTka

3 | KonrposbHasi padora Ne 3 CoOcTBeHHas pa3paboTKa

4 | UroroBslii 3auet C.A.ITy3akoB, B.A. [lonkos, 1.B. bapeimosa CoopHuk
3a/1a4 ¥ ynpaxHeHui no xumun 10- 11 kmaccel.
Yrnyonéunsiii ypoenb «lIpocsemienue», M., 2021,
ctp.12, 24, 31,49, 76

MeToanyeckuii MHHCTPYMEHTAPHA OLIEHKH JIOCTHKEHHS NPeIMETHbIX Pe3y/JbTAaTOB 00y4alouIuXcs
IIxajna oneHUBaAHHUA:

Orenka 3a 3aueT ( KOHTPOJIbHYIO padOTy ) BBICTaBIsIeTCS B hopMe 3aueT/He3aueT. 3a4eT cTaBUTCS npu BeimonHeHun 70% 3amanuii. OleHka
3a MpakTH4YeCKue paboThl BHICTABIsIETCA B JopMe 3aueT/He3adeT. 3a4eT CTaBUTCS Mpu BeimodHeHuu 70% 3amaHuil.

IIpuiaoxenune
KNMBb1

KonTtpouabHnas padoraNe 1 nmo reme: «O01mue NPUHIUNBI XUMHAYECKOT0 IPOM3BOACTBA HA NPEANPHUATHAX Y IMYPTHID).

1. Onpenenure BUAbI TOPHO-XMMHUYECKOI0 ChIPb:
1)xameHHBIH yroiib; 2) cepa; 3) kanuitaeie conu; 4) hochoputsr; 5) rmaydepoBa colib; 6) riauHa.
2. YcTaHoBHTE COOTBETCTBHE MEXKIY ChIPbEM M IMPOAYKTOM, IOJIYy4aeMbIM M3 Hero:

A) xanuitHble ynoOpeHus;

b) azoTHBIE y1OOpEHUS;

B) dochopubie ynodpenus.

1. KaTuiHbBIC COMH;




PR = WD
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2. allaTUTEHI,

3. dochopuTsr;

4. nIpupOAHBIN ra3.

1 , 2 ,3 , 4

3. OnpenesuTe BADHAHT, B KOTOPOM YKa3aHbI NPeANPUSITHA XUMHYECKOI NPOMBIIIJICHHOCTH:

1) nepenenbHbI 3aBOJ, A30THO-TYKOBBIH 3aBOJ], MEACIIIIABUIIbHBIA KOMOMHAT; .

2) IpOM3BOJICTBO CHHTETHYECKOTO KaydyKa, (POTOXMMUYECKOE MPOU3BOICTBO, TPOU3BOICTBO IIUH, OBITOBASI XUMHUS;
3) MpOM3BOJACTBO CHHTETHYECKUX CMOJ U TIACTMACC, JIECOXUMUS, HeprenepepadoTKa, MPOU3BOJCTBO KOKCA.
4. YcraHOBHTe 'TPABHIIBHYIO N0C/1€10BATEJbHOCTh IPOU3BO/JACTBA CHHTETHYECKHX BOJIOKOH

1) HedTerazoBoe UM YroJIbHOE ChIPbE — CUHTETHUECKUE CMOJIbl —CHUHTETUYECKUE BOJIOKHA;

2) HedTera3zoBoe ChIphe — LEIUTI0I03a — CUHTETUYECKHUE BOJIOKHA.

5. OcHOBHBIM (paKkTOPOM pa3MenieHUs! IPOU3BOICTBA CEPHOM KUCJIOTHI ABJISETC:

9KOJIOTUYECKUH;

NOTPeOUTENBCKUH;

CBIPBEBOM.

6. IIpu pasmeneHuy NpeANPUATHI 110 IPOU3BOACTBY a30THLIX U GocopHBIX ya00peHuii HEOOXOAUMO YUYUTHIBATH:
CBIPbEBOI1 (pakTop;

9KOJIOTUYECKUH (paKkTop;

OTpeOUTENbCKUN (HaKTOp;

Hay4yHbIN (akTop.

7. IIpon3BOACTBO KAJMIHBIX YA00peHHIT onpeneJisieTcs:

CBIPbEBBIM (DaKTOPOM;

MOTPEOUTENBCKUM (DaKTOPOM;

Hay4YHBIM (DaKTOPOM;

SHEPreTHYEeCKUM (aKTOPOM.

8. Tpu pakTopa (chIpbeBOii, BOAHBIN, JHEPreTHYECCKH) HEOOX0AUMO YUYUTHIBATH NIPH Pa3MeLeHUH NPeINPUSITHH:
IIpU MIPOU3BOJICTBE MUHEPATbHBIX YAOOPEHUI;

MIpU MPOU3BOJICTBE MOJIUMEPOB;

IIpY [TPOU3BOJICTBE IJIACTMACC.

9. YcraHoBHTE COOTBETCTBHE:

M ecmoposcoenue M ecmononoxcenue




Kaauinvlix coneil

MHUIIKUHCKOE; A) Yamyprckas Pecriybnuka;
Conukamck; b) PecniyOnmka TaTtapcran;
Pomamkunckoe. B) IlepMmckas o6nacTs.

11. Onpenesanre yrBepKIeHUsA, BEPHO XapaKTepU3y0IIe XUMUYECKYI0 IPOMBIIIEHHOCTh YIMYPTCKO# peciny0JanKu
1) MOIIHOCTH MIPEANPHUATHI COKpAILIAIOTCA, TaK KaK HE XBaTa€T ChIPhS;

2) peruoH pacrnojaraeT 3Ha4uTeJIbHBIMU [IPU POJHBIMH pECYpCaMHM JUIsl pa3BUTHSI 3TOM OTpaciy;

pPEruoH paboTaeT Ha MPUBO3HOM CHIPBE; 37I€Ch UCTOPUUYECKH C(HOPMUPOBAIOCH XUMUYECKOE TIPOU3BOICTBO;

3) MHOrue npeAnpusATUs JIMKBUAUPOBAHBI, TAK KaK X paboTa MpeAcTaBisiia yrpo3y sl OKpYyKarolleil cpebl;

4) oCHOBHBIM (PAaKTOPOM pa3MEeIIeHHs 3/1eCh MPEANIPUITUNR XUMUIECKOH MPOMBIIIUIEHHOCTH CTaJI HOTPEOUTEITHCKHUM.

KonTpoabsnas padora Ne 2 no teme: «IIpon3BoacTeo MmeTasijioB)
JlaiiTe pa3BEPHYTHIN OTBET Ha IPEII0KEHHBIE BOIIPOCHI:

1) Kaxue BuIbI UyryHa BBIIIJIABISAIOTCS B JOMEHHOW Neun? YKakuTe UX COCTaB M Ha3HAa4YeHUE.
2) Ilouemy /i TUTEHHBIX YYT'YHOB HEOOXOUMO UMETh O0JIee BHICOKOE COJIEpKaHne KPEMHHUS M KaK 3TO BIMSET Ha pacxo] KOKca Mpu

BBIIJIaBKE YyryHa?
3) HasoBute npuurHbI BOSHUKHOBEHUSI XOJOIHBIX ¥ TOPSAYNX TPEIIMH B CTAJBHBIX CIUTKAX. Y KaXKUTE OCHOBHBIE TPUEMBI OOPHOBI C ATUMHU

nedexTamu.

KonTpoubnast pabora Ne 3 mo teme: «IIpon3BoACTBO HEOPraHNYECKUX BEIIECTB)

1) Coipb€, KOTOPOE HE OBEPTIIOCH MPOMBIIITIEHHON niepepadboTke?

A) nonynponykt, B) orxoasl, C) nponykt, D) mmxTta, E) cbIpbE.

2) DNeKTpOMarHuTHOE 00OTalIeHHe OCHOBAHO. ..

A) OCHOBaHO Ha Pa3INYHON KPYIMHOCTH 3€PEH, BXOSIINX B COCTaB ChIPhsi MUHEPAJIOB.

B) OCHOBAHO Ha pa3jin4inuun MarHUTHOM IMPOHUIIAEMOCTH HUJIN BJIGKTPHLIGCKOI;'I IMPOBOAVMOCTHU KOMIIOHCHTOB CBIPbA.



C) OCHOBAHO Ha pa3Jinirvu CKOPOCTHU MaJACHUA 4aCTUL, MMCIOIUX Pa3HYIO IIJIOTHOCTb UJIKM KPYITHOCTb, B IIOTOKC KUAKOCTHU UJIK Irda3a WX Ha HeﬁCTBHH
IIEHTPOOEIKHOM CUJIBL.

D) ocHoBaH Ha pa3nMYHON CMayMBaeMOCTH 3€PEH OTAEIbHBIX MUHEPAIOB BOJOM.
E) ocHoBaHO Ha pa3znuuuu TemMIepaTyp U IJIOTHOCTH YaCTHII.
3) UTo CiIyUT CHIpbEM JIJIs1 TPOU3BOICTBA KAJIbIIMHUPOBAHHOM COJIbI?

A) cynwsbun xenes3a; B) moBapenHas conb, u3BectHsk; C) ammuak, arMmocdepHbiil Bo3ayx; D) Bo3ayx, Boja, moBapeHHas coiib; E) okcun Hatpus, Boja,
aTMoc(hepHBbIN BO3IYyX.

4) CriocoObI MPOU3BOJICTBA CEPHOM KUCTOTHI?

A) QroTalMOHHBIN U TATyPTUYECKHI CrIOCOOBI MPOU3BOICTBA; B) XuMuueckuit u pusnveckuii criocoobl mpou3BoacTBa; C) KOHTAKTHBIA M HUTPO3HBIN
crocoObl MPOU3BOICTBA; D) mpsiMoii cuHTe3 Bojiopoa u cepbl; E) MeToom annadbatnyeckoi abcopOIuu.

5) Coipbé€ /1t MPOU3BOJICTBA CEPHOUN KUCTIOTHI?

A) Bo31yX, BO/Ia, HUTPO3HbIE ra3bl; B) xnopua Hatpus n ammuak; C) cuinbBUHUT; D) cepHBbIi KomuenaH.
E) TonbKO cepHUCTBIE Ta3bI.

6) B npoMbIBHBIX OalIHsAX ra3 B IPOM3BOACTBE CEPHOM KUCIOTHI U3 KOTYenaHa?

A) oxnaxmaercs u cxxumaercs 110 24 Mna; B) opommatorces paz0aBieHHON CEPHONU KUCIOTOM.
C) ounmaercs ot npuiy; D) ouniaercst oT MblIbsika U GpTopa.

E) opomraroTcst KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOH.

7) IlpoMbIBHBIE OAIIHU B MPOU3BOJICTBE CEPHON KUCIOTHI U3 KOJTYEAaHa OPOLIAI0TCs?

A) pa3baBieHHOW cepHOI KucnoTol; B) KoHIIEeHTpUpoBaHHO# cepHOM KuciIoToi; C) BOIOMH.
D) pactBopom xnopuaa Hatpust; E) pazdaBieHHON CONSTHON KUCIOTOM.

8) Uto uCIonb3yloT B IPOU3BOICTBE aMMHUaKa?

A) Bofy, IPUPOHBIIA Ta3, aTMOc(epHbIi Bo3ayX; B) Boay, Bogopos, atMmochepHbIil BO3IyX.

C) kuciopo, BOJAOPOI, aMMHUaK, IPUPOIHBIN Ta3, aTMoc(epHbIi Bo3nyX; D) aMmMmuak, BOIOpOI, BOAY.



E) Bomopon, a3or.
9) IlepBast cTaaus MPON3BOACTBA a30THOM KHUCIIOTHI C IBYMS CTYIICHSIMU JIaBIICHUS IPOXOUT MO/ JaBICHUEM?
A) 0,42 Mna; B) 0,108 Mma; C) 14 Mna; D) 0,8 Mna; E) 11 MIIa

10) JlaHHBIH IPOIYKT HAXOIUT NPUMEHEHUE B MbUIOBAPEHUH, B IIPOU3BOJCTBE IIIMHO3EMA — IOJIYIPOIYKTA JIJIsl IOJTYyYEHHUS] METAJUIMUECKOTO
AJIFOMUHUS, B JJAKOKPACOYHOM, HedTenepepadaThIBaIOLIEH IPOMBIIIJICHHOCTH, B IIPOU3BOICTBE UCKYCCTBEHHOT'O IIENKA, B IPOMBIIUIEHHOCTH
OpPraHUYEeCKOI0 CUHTE3a U IPYruX OTPaC/IAX HAPOJHOIO XO35AKCTBA.

A) enxuit Hatp; B) consnas kucnora; C) cepHas kucnora; D) kansiuHupoBaHHas cona; E) a3oTHas kucinora.
11) B npoBoiHUKax EpBOro poaa TOK NEPEHOCUTCS?
A) anextponamu; B) monekynamu; C) aromamu; D) nonamu; E) HeliTponamu.

12) Tlpu poX 0k ACHUN DIIEKTPUICCKOTO TOKA Yepe3 JIEKTPOIUT HA AIEKTPOIaX MPOUCXOJUT PAa3psii MOHOB U BBICTSIOTCS COOTBETCTBCHHO BEIIECTBA.
DTOT IpolLecc Ha3bIBACTCS?

A) pactBopenueMm; B) anexrponuzom; C) konnencanueit; D) neronanueii; E) abcopOueil.

13) I'te ocymiecTBIAIOT 3JAEKTPOIU3 XJIOPUCTOTO HATPUS?

A) B BaHHax ¢ QpUIbTpYIOILEei 1uadparMoil 1 aTfOMUHUEBBIM KaTOJJOM.

B) B BanHax ¢ ¢punbTpyromiei quapparMoil U xKele3HbIM KaTOJIOM.

C) B BaHHax ¢ QuibTpyOIIEH AuapparMoil 1 MarHUEBbIM KaTOJIOM.

D) B BanHax ¢ puibTpyromuei quadgparmMoil U mIaTHHOBBIM KaTOJJOM

E) Bce oTBeTHI BepHbIE.

14) I1pu mpon3BOACTBE €IKOTO HATPa BHIJCICHHE BOJIOPOIA TPOUCKXOIUT?

A) HEe IPOMCXOUT BBIZEICHUS XJ10pa; B) Ha acOecToBoit nnadparme; C) Ha kaTone; D) Ha aHoE.
E) B BogHOM pacTBOpeE.

15) O kakoM rase MAET pedb: B OOBIYHBIX YCIOBUAX OECLBETHBIH a3 ¢ pe3KuM crenu(uIecKuM 3aaxoM, ¢ TemnepaTypoil kunenus - 84,8°C u
TemnepaTypoii mnasnenus -114°C. Xoporo pactBopum B Boje?



A) x1nop; B) cepuuctsoiii ra3; C) xnopuctsiii Bojgopoa; D) cepoBomopon; E) yriekucmsrii ras.
16) Kakoit MmeTo1 uMeeT mpaKkTUYeCKOe 3HAUCHUE TP MOJyYEHUH XJIOPUCTOTO Boaopoia?

A) npsiMoii cuHTe3 U3 BoJopoia U xjopa; B) cynbdatusiit MmeTo; C) U3BiIeueHne U3 TPOAYKTOB XJIOPUPOBAHUS OpPraHMYECKUX coequHeHHit; D)
rajuryprudeckuit Mmetoz; E) MeTo 1 ABOMHOTr0 KOHTaKTUPOBAHHUSI.

17) IIpou3BOACTBO CHHTETUYECKOM COJISTHOM KUCIOTHI BKJIIOYAET JIBE MOCJIEI0BATEIbHbIE CTaIUH:
A) KOHBepCHs XJIOPOBOAOPO/IA, TEpepaboTKa XIOPUCTHIX Ta30B.

B) cunTe3 XIopucToro BOAOPoOIa U3 XJopa U a0COPOIHIO XJIOPUCTOTO BOJAOPOAA BOJOH.

C) xoHBepcUs XJIOPOBOAOPOA, a0COPOILIHIO XJIOPUCTOTO BOJAOPOa BOIOM

D) cuHTE3 XJIOPUCTOrO BOJIOPOIA U3 XJIOpa, epepaboTKa XJIOPUCTHIX Ia30B.

E) cunrtes Bogoposaa u3 xjopa, nepepadboTKa razoB

18) [Ipu momave xjopa ¥ BOJOPOA B TOPEIKY MEYH JOIDKHO OBITh YYTEHO yCIOBHE (MIPOM3BOACTBO COJITHOW KUCIOTHI METOIOM aia0aTHIECKOM
abcopOIun):

A) ra3pl HOJAIOT B TOPETIKY ME€YX B COOTHOIIEHHH, 00ECTIEYMBAOIIEM HEOCTATOK YIIIEKHUCIIOTO Ta3a.

B) rasel mosaroT B ropeliky ey B COOTHOLIEHNH, 00€CIeUNBAIOIIEM HEI0CTaTOK KHCIOPOa.

C) ra3sl MoJIAIOT B FOPEJIKY M€Y B COOTHOIIEHUH, 00eCIIeyrBaroIeM U30bITOK XJIOpa.

D) ra3sl HoJar0T B TOPEJIKY MEYX B COOTHOIIEHHH, 00ECTIEYMBAIONIEM H30BITOK BOJIOPOIA.

E) Her BepHoro oraera.

19) Kyzna nocTtymnaror HOTOKH ras3a (Ipor3BOJICTBO COJSHOM KUCIOTHI METOJIOM ainabaTuieckoit abcopOrum)?
A) B TeII000MEHHUK U XOJIOAUIBHUK.

B) B xapOoHU3aLIMOHHYIO KOJIOHHY U COOPHUK MPOAYKIIMOHHOM COJITHON KUCIIOTHI.

C) B aGcopOIIMOHHYIO KOJOHHY U CYIIWIBHYIO OAITHIO.

D) B canutapHyto GamiHio u aOCOpOIMOHHYIO KOJIOHHY.

E) B cymmnpHyto 6amiHio, a 3aTeM B SKOHOMaii3ep.



20) Cyxoii XJOpUCTHII BOJOPOI CKUMAETCS KOMIIPECCOPOM 0 JIaBJIeHUs (ITPOU3BOJICTBO COJISTHOM KUCIOTHI METOIOM aauadaTuieckoi adbcopOmmm)?
A) no 0,42 Mna; B) no 10 Mna; C) no 0,108 Mna; D) no 12 Mna; E) no 13 Mlla

21) HazoBute 3 cTaguio U3roTOBICHUS KEPAMUYECKUX U3IETUN

A) dbopmoanue uznenuii; B) cymka; C) o6xur; D) HaHeceHue pucyHka win rina3ypu; E) cnekanue.

22) B xakoM cniocobe hopmoBanus uznenuii coaepxkanus 16-32 % Boani?

A) mutactuunoM; B) cyxom; C) nmonycyxom; D) komOuHupoBanHbIM; E) HET BepHOTo OTBETA.

23) I'ne HaxoaUTCS IHEK U MPOUCXOIUT €T0 BpalleHue (MMPOU3BOJICTBO KEPAMUKH)?

A) B myHamityke npecca; B) B maekoBoM otene; C) B uuiauHape npecca; D) B BaJIbIlOBOM MUTATEIE.

E) Her BepHOro OTBETA.

24) Kak Ha3pIBaeTCs CTaaus, IPH KOTOPOH KepaMHUUecKasi Macca M3/IeIuid pruoOpeTaeT TBEPAbIA Yeperok?
A) cymika; B) 3anekanue; C) popmoBka; D) o6xur; E) HeT BepHOTro oTBeTa.

25) Ha3oBuTe OCHOBHBIE ammapaThl TPOU3BOCTBA KAIBIIMHUPOBAHHOMN COJIbl aMMHAYHBIM CIIOCO00M?

A) U3BECTKOBO-00XKUTATENIbHAS T€Ub, TUCTUIUISIIMOHHAS KOJIOHHA, a0COPOIIMOHHAS KOJIOHHA, KapOOHMU3AIMOHHAs! KOJIOHHA, TIeYh 00XKUTa,
MIPOMBIBATEITb.

B) uukiioH, npombIBHBIE OallHU, CYIINWIbHAS OAlllHs, KOHTAKTHBIN anmnapart.
C) abcopOrmoHHas KOJIOHHA, TPOAYBOYHASI KOJIOHHA, OKUCIIUTENb, XOJIO0JUIbHUKU-KOHIEHCATOPbI
D) cmecutenb, KOHLIEHTPATOP, OTMBIBHAS KOJIOHHA, KApOOHU3AIIMOHHAS KOJIOHHA.

E) neus KC, npoMbIBHBIE OalliHu, CyIIMIbHAS OalllHs, OJIEYMHBIN abcopOep, KOHTAKTHBIN anmnapaT, MOHOTUApPAaTHbEIE aOCOpOepHl.



