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Pa6ouas nporpamma yuebnoi qucrumiauabl XUMUSA (nanee — [Iporpamma)
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OCHOBHOM npogeccuoHaibHON oOpa3oBaTenbHOM porpaMMbl CI1O Ha 6a3e OCHOBHOTO
oOurero oOpa3zoBaHus ¢ MOJy4yeHUEM cpeiHero oomiero oopazosanus. [Iporokon Ne 3 ot
21 wrona 2015 r. Peructpanuonnsiii Homep perieH3uu 385 ot 23 urons 2015 r. DI'AY
«DOUPOY.
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AHHOTAIIUSI K PABOYEHN ITPOT'PAMME YUEBHOM JAUCHHUILJIAHBI

XUMUs

1.1. Ob6aacTs npuMeHeHus padoyeii mporpaMmbl

PaGouass mporpamMma yueOHOM TUCHUIUIMHBI «XHMHSD» TpeJHA3HAYeHa st
M3yueHUus XUMHUM B  oOpasoBarenbHbix  opranmzanusx CIIO, peanusyrommx
o0pa3oBaTeNIbHYI0 MpOrpamMMmy cpeaHero  oOmiero oOpa3oBaHus, MpPH IMOATOTOBKE
KBATU(UIUPOBAHHBIX pabounx, ciayxkammx mo mpodeccun 35.01.13 Tpakrtopuer —
MAIIHHUCT CeJIbCKOXO35IiCTBEHHOI0 IPOU3BOJACTBA, BXOAfAIEeil B YKPYIHEHHYIO
rpynmny npodgeccuii 35.00.00 Ceanckoe, JiecHOE 1 pPpIOHOE X0351liCTBO

[Tporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeaHero od1Iero

o0Opa3oBaHus, NPEABIBISEMBIX K CTPYKTYPE, COAECPKAHUIO U PE3yJIbTaTaM OCBOCHHUS
y4eOHOM TUCHUIUINHBI «XUMUSI», B COOTBETCTBUH ¢ PeKoMeHIalius MU 110 OpraHu3aliu
MOJIYYEeHHUS CPEHETO 00IIero 00pa30BaHMsl B MPE/Ieiax OCBOCHHs 00pa30BaTeIbHbIX
MIPOrpaMM CpPEAHEro MPOPECCUOHATLHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOIO OOIIETO
o0Opa3oBaHus ¢ yueToM TpeboBaHu# (henepaibHbIX TOCYIapPCTBEHHBIX 00pa30BaTEIHHBIX
CTaH/IapTOB U MOJy4aeMoii MpodeccHu Uiu CIEIUAIBHOCTH CPETHETO
npodeccruoHanbHOro 00pazoBanus (mucbMo JlenaprameHTa rocyJapcTBEHHON MOJIMTUKH B
cthepe nmoaroroBku pabounx kaapos u 1O Muno6pnayku Poccuu ot 17.03.2015 Ne 06-
259).

1.2. MecTo y4eOHOIl AMCUMILIMHBI B CTPYKTYpe OCHOBHOI NpodeccuoHaNbHOI
o0pa3oBaTe/ibHOW NMPOrpamMMbl: JUCIHUIUIMHA BXOJUT B OOIIE00pa30BaTEIbHBIN UK C

y4eToM MNpoQuis TOJy4aeMoro MpoQecCHOHANBLHOTO 00pa3oBaHUs  (TEXHUYECKUI
npoduip).

1.3. Hdean u 3aaa4u y4eOHOH AUCHMIUIMHBI — TPeOOBaHHMSA K pe3yJbTaTam
OCBOCHMS Y4eOHOI IMCIHMIIIMHBI

PabGouass mporpamMma OpHMEHTHMpOBAaHAa Ha JOCTH)KEHUE CJEAYIOIIUX ueJiell W
3ajgay:
®0CBOCHHE 3HAHMM O XHWMHYECKOW COCTABIIOLIEH €CTECTBEHHO-HAyYHOM KAapTHUHBI
MHUpa, BAXKHEHIITUX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUSIX;
e0BJIaJlcHe YMEHUSIMH T[PUMEHATH TMOJYy4YEHHblEe 3HAHUS Uil  OOBSCHEHUs
pa3HOOOpa3HBIX XMMHUYECKHX SIBJICHUH U CBOWCTB BEIIECTB, OLIEHKU DPOJIM XUMHHU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHI 1 MOJYYEHUH HOBBIX MaTEPHUAJIOB;
epa3BUTHE IO3HABATEJIbHBIX HHTEPECOB M HHTEJLUICEKTYAJbHBIX CIIOCOOHOCTEH B
MPOIECCEe CAMOCTOATEIBHOTO MPUOOPETEHUS] XMMHUYECKUX 3HAHUH C HCIIOJIBb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(POPMALIUHU, B TOM YUCII€ KOMIBIOTEPHBIX;
®BOCHUTAHUE YOEKIEHHOCTH T[IO3UTUBHOM POJM XHUMHUU B KHU3HU COBPEMEHHOIO
oOuiecTBa, HEOOXOJUMOCTH XHMHYECKH TPAMOTHOTO OTHOILIEHUSI K COOCTBEHHOMY
3I0POBBIO U OKPYXKAIOIEH Cpee;
eNpUMeHeHHe MOJYyYeHHBbIX 3HAHMWA W yMeHMH 175 0e30MacHOr0 MCMOJIb30BaHUS
BEIIECTB U MAaTEPUAJIOB B OBITY, Ha TIPOU3BOJICTBE U B CEIHCKOM XO3SIICTBE, /AJIsl pEIICHUS
IIPAKTUYECKUX 3aJad B IIOBCEAHEBHOM IKU3HHU, JJs MNPEAYNPEXKACHUS SBICHUH,
HAHOCSIIUX BPEJ 340POBBIO YEJIOBEKA U OKPYKAIOLIEH Cpelie.

B pe3ynbrate oOcBO€HHS y4yeOHOW JUCUMIUIMHBI OOYy4YaloOIIUHCA  OJIsKEeH
3HATh/TIOHMMATD:
®poJib XMMHH B €CTECTBO3HAHMH, €€ CBA3b C JIpPyTUMU ECTECTBEHHBIMM HayKaMH,

3HAYCHHUC B )KU3HHU COBPCMCHHOI'O 06H_ICCTB3;



eBaKHeHIIMe XMMHYECKHE TOHSTHSI: BEIIECTBO, XHUMHYECKUM DJJEMEHT, aToM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, MOH, PaJuKaj, aJuIOTPOINHs, HYKJIUAbl U U30TOIIBI,
aTOMHBIE S-, P-, 0-opOuTaIN, XMMHYECKAs CBSA3b, SJCKTPOOTPHIIATEIPHOCTD, BAICHTHOCTD,
CTENeHb OKHUCIICHUs, THOpUAN3alUs OpOUTANIeH, MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKY,
MOJIb, MOJISIDHAsS Macca, MOJIIPHBIM 00BEeM Ta3000pa3HBIX BEIIECTB, BEIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS, KOMIUJIEKCHBIE COCIUHEHUS, JUCIIEPCHbBIC
CHUCTEMbI, UICTUHHBIC PACTBOPHI, DJICKTPOJIUTHUYECKAsT JUCCOLMAIUSA, KUCIOTHO-OCHOBHBIC
peakurMu B BOJHBIX pPacTBOpaxX, TMAPOJIN3, OKUCIEHHWE W BOCCTAHOBJIEHUE, JJIEKTPOJIU3,
CKOpPOCTh XHMMHYECKOW pEaKlUh, MEXaHW3M peaklMH, KaTaiau3, TerIioBo 3(dexT
pEeaKIMy, DSHTAJbIHUS, TEIJIoTa O00pa30BaHUsA, HHTPOIHUS, XUMUYECKOE pPaBHOBECHUE,
KOHCTAHTa PaBHOBECHS, YIJIEPOAHBIM CKeyleT, (DYHKIMOHAJIbHAs TPyMIa, TOMOJIOTHS,
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs M30MEpHUs, NHIYKTUBHBIM MU ME30MEpHBIN 3((PEKTHI,
AeKTpodui, HyKI€Oo(PuiI, OCHOBHbIC THUIIBI PEAKINI B HEOPraHMYECKON U OpPraHHYECKOM
XUMUU,

®0CHOBHbIE 3aKOHbI XMMMHU: 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB, 3aKOH IMOCTOSTHCTBA
coctaBa BemnlectB, Ilepmonnueckuii 3akon .M. MenneneeBa, 3akoH ['ecca, 3akoH
ABoranpo;

®0CHOBHbIE TEOPUU XUMMHU; CTPOCHHUS aTOMa, XMMUUYECKON CBS3H, JIECKTPOJIUTHIECKOM
JTUCCOLMAIIMYA, KHUCIOT W OCHOBAaHMH, CTPOEHUS OpPraHUYECKUX U HEOPTraHUYECKHUX
COCIMHCHUN (BKJIIOYAs CTEPEOXHUMHUIO), XHUMHUYECKYIO KHHETHKY M XHUMHYECKYIO
TEPMOJIUHAMUKY;

eKkJaccHPUKAIMIO 1 HOMEHKJIATYPY HEOPraHUUYECKUX U OPTaHUYECKUX COCTUHECHUM;

e NIPUPO/IHbIE HCTOYHUKHU YTIICBOJIOPOJIOB U CIIOCOOBI UX TIEPepadOTKH;

eBelleCcTBA M MATEPHUAJIbI, IIUPOKO MCIOJIb3yeMble B MPAKTHKE: OCHOBHBIC METaJIJIbI
W CIUIaBbl, TpaduT, KBapll, MUHEpPAJIbHbIC YAOOPEHUsS, MUHEPAIbHBIE U OPraHUYECKUE
KHCJIOTBI, IIEJIOYH, aMMHaK, YIJIEBOJAOPOAbI, (EHOJ, aHWIWH, METaHOJ, H3TaHOI,
STUJICHTJIMKOJIb, TJIMIICPUH, (OpMalbIeru, alleTalbJAeTHu I, alleToH, TJII0K03a, caxaposa,
KpaxMaj, KJIeT4aTKa, aMHHOKHCJIOTHI, OCJKH, HCKYCCTBEHHBIE BOJIOKHA, Kay4dyKH,
TJIACTMACCHI, )KUPHI, MbLJIa U MOIOIIIE CPEJICTBA;

yMeTh:
®HA3bIBATh: W3YYCHHBIC BEIIECTBA [0 «TPUBHAIBHON» WM MEXKIyHapOIHON
HOMEHKJIATypaMm;

eoMpeNeJATh: BAJICHTHOCTh M CTENEHb OKHUCICHUS XHWMHUYECKUX OHJIEMEHTOB, THI
XMMUYECKOW CBSI3M B COCIMHEHUSX, 3apsi] MOHA, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI,
TUI KPUCTAJUIMYECKON PEIIETKH, XapaKTep CPEeIbl B BOJHBIX PACTBOpPAX, OKUCIUTEIb U
BOCCTAHOBUTENb, HAIMPABICHUE CMEUICHUS PABHOBECHUS II0JI BIHMSHUEM Pa3JIUYHBIX
(hakTOpOB, HM30MEpPhl M TOMOJIOTH, IPHUHAJICKHOCTh BEIISCTB K pasHBIM Kilaccam
HEOPraHWYECKUX U OPraHMYECKUX COCIMHECHUN; XapaKTep B3aUMHOTO BIIUSIHUS aTOMOB B
MOJIEKYJIaX, TUIIBI PEAKLIU B HEOPTaHUYECKON U OPTraHUYECKOW XUMUU;
eXapaKkTepH30BaTh: S-, P-, -3JIEMEHTHI TI0 UX MOJIOKECHUIO B [lepruouveckoi cucreme
JI.1. MeHnpneneeBa;, oOIue XHMHUYECKHE CBOMCTBAa METAJLJIOB, HEMETAJNIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKHX W OPraHUYECKUX COCIAUHEHHI; CTPOEHUE U CBOMCTBA
OpraHWYECKHX COCAMHEHUN (yrIeBOJOPOAOB, CIHUPTOB, (DEHOJOB, AJIBJECTHUIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, aMUHOB, aMHHOKHUCJIOT U YTJIEBOJIOB);

000BSICHATH: 3aBUCUMOCTh CBOMCTB XHWMHUUYECKOTO »JJEMEHTa M O0Opa30BaHHBIX WM
BewiecTB oT nosiokeHust B Ilepumommueckon cucreme .M. MeHneneeBa; 3aBUCUMOCTh
CBOWCTB HEOPTAaHMYECKUX BEHIECTB OT MX COCTaBa U CTPOCHUSA, NMPUPOAY XUMUUECKOH
CBSI3M, 3aBUCHMOCTh CKOPOCTH XUMHUUYECKOM pEaKIUu OT Pa3TudYHBIX (PaKTOPOB,
PEaKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN OT CTPOEHUS UX MOJICKYIT,
OBLINOJIHATHL XMMHYECKHN  JKCIEPUMEHT TI0  PAClO3HAaBAHUIO  BAXKHEHIIUX
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB, MOJYYEHHI) KOHKPETHBIX BELIECTB,
OTHOCSIIIUXCA K U3YYEHHBIM KJIACCAM COEIMHEHHI;

®IIPOBOIMTH PACUYETHI IO XUMUYECKUM (OPMYJIaM U YPABHCHHSIM PEaKIIHiA,
®OCYIIECTBJISITh CAMOCTOSTEIHHBIN MOMCK XUMUYECKON WH(OPMAIINH C UCTIOIb30BaHUEM
Pa3IUYHBIX HMCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX W HAYYHO-TIOMYJSIPHBIX W3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTEpHeTa); HMCHOJIb30BaTh KOMIIBIOTEPHBIE



TEXHOJIOTUH AJI1 00pabOTKH U Mepeiayn XUMUUECKON HH(OPMAIIMK U €€ TTPEeICTaBIICHUs B
pasnu4HbIX popmax;

e CII0JIb30BATH NMPUOOpPETEHHbIE 3HAHUS M YMEHHUSI B NMPAKTUYECKON 1eATeTbHOCTH
M MMOBCEIHEBHOM KU3HU:

e Uil TOHMMaHUA TIJOOANbHBIX NPOOJIEM, CTOSIIMX THEPEl YEIOBEYECTBOM:
HKOJIOTHUECKHX, JHEPTETUUECKUX U CHIPhEBBIX;

e OOBSICHEHHS XHUMHYECKUX SIBICHHH, MPOUCXOAAININX B TpHUpOAE, OBITY W Ha
IPOU3BO/ICTBE;
9KOJIOTMYECKH IPAaMOTHOTO TIOBE/ICHUS B OKPYKAIOILIEH CpeIE;
OLIEHKM BIIMSHUS XUMHYECKOTO 3arps3HEHHS OKPYXKAIOUIEH Cpeapl Ha OpTraHu3M
YeJioBeKa U JPYrHe KUBbIE OPraHU3MBI;
0e3omacHol pabOThI C BEIIECTBAMHU B JIa0OpATOPUU, OBITY U Ha IPOU3BOJCTBE;
OTIpeNIeTICHNS] BO3MOKXHOCTH MPOTEKAHMUSI XHMHUYECKUX MPEBPAIIEHUN B pa3TUIHBIX
YCIIOBUSIX M OIEHKH WX TOCIIEICTBHIA;
pacro3HaBaHus ¥ UACHTH()HUKAINY BKHEUIITNX BEIIECTB U MaTEPHAJIOB;
OILIEHKH Ka4eCTBa MUTHEBOW BOJBI M OT/ICIBHBIX MUIIECBBIX TPOAYKTOB;

® KPUTHYECKOW OIEHKH JOCTOBEPHOCTH XHMHUYECKOW WH(OPMAIUH, TMOCTYMAIOMICH
U3 PA3INYHBIX UCTOYHUKOB.

PE3VJIbTATBI OCBOEHMS YUEBHOU JJUCLATIIMHEI
OcBoeHue copepxaHus yueOHON TUCIUIUINHBI « XUMHUSD», 00eCTIeYBAeT JOCTHKEHNE
CTYJIEHTaMU CIICYIOIINX Pe3yJabTaTOB:

* JIUYHOCHIHBIX:

—— YyBCTBO F'OPJIOCTH U YBAXKEHUSI K UCTOPUU U JOCTHXKEHUSM OT€UECTBEHHOM
XMMHUYECKOW HayKH; XUMHUUECKH T'PaMOTHOE MTOBE/IeHUE B MPOo(ecCuOHATbHON
JeSITEIbBHOCTH U B OBITY IPU 0OpallieHuH C XUMUYECKUMHU BELIECTBAMU,
MaTepHajlaMy U IIPOLEcCaMu;

—— FOTOBHOCTbH K MPOJIOJDKEHHUIO 00pa30BaHUs U MOBBIIICHUS KBAIM(UKALINU B
n30paHHOM MpodeccuoHaNbHON e TEIBHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU
XUMHYECKHX KOMIIETEHIIUH B 3TOM;

—— YMEHHE UCIOJb30BaTh JOCTUKEHUSI COBPEMEHHOW XMMUYECKONW HAyKU U
XUMHYECKUX TEXHOJIOTUH JJIsl MOBBILIEHUSI COOCTBEHHOI'O MHTEIIEKTYaIbHOIO
pa3BUTHS
B BBIOpAHHOM MPOPECCHOHATBLHON IEATETbHOCTH;

* MemanpeomMemHulx:

—— HCIOJIb30BaHMUE PA3IMYHBIX BUJIOB MIO3HABATEIBHOMN IEATEIIBHOCTH U OCHOBHBIX
WHTEIUICKTYAIBHBIX Onepalyii (MOCTaHOBKH 3a/1a4H, (POpMyIUpOBAaHUS THITOTES,
aHanmu3a ¥ CUHTE3a, CPAaBHEHUS, 0000IICHHSI, CHCTEMATU3allNH, BHISIBICHHS
MIPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IIOMCKA aHAJIOTOB, (HOPMYIMPOBAHUS BBHIBOJIOB)
JUTSL PEIICHHSI TOCTABIICHHOW 3a/1auu, MPUMEHEHHE OCHOBHBIX METO/IOB TIO3HAHUS
(HabmroieHuUs, HAYYHOTO SKCIIEPUMEHTA) JJIsl U3YyUCHHS Pa3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTD
CTaJIKUBAThCS B IpoeccruoHanbHO cdepe;

——  HUCHOJb30BAHME PANUYHBIX UCTOUHUKOB JIJIS TIOTYYCHUS XUMUYECKON
nHpOpMAIINH, YMEHUE OLIEHUTH €€ JOCTOBEPHOCTH JIJISl TOCTHKEHUS XOPOIIIUX
pe3ynbpTaToB B podeccruoHansHo# chep;



npeomMemHuix:

e cpOpMHUPOBAHHOCTH MPEICTABICHUN O MECTE XUMUU B COBPEMEHHOM HayuyHOM
KapTUHE MHpa; TOHUMaHUE POJIU XUMHUH B (POPMUPOBAHUH KPYro3opa u
(yHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA ISl pEICHMs] IPAaKTUYECKUX 3a/1ay;

® BJIAJICHHE OCHOBOIIOJIATAIOIIUMU XUMUYECKUMH OHATUSAMH, TCOPUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSMH; YBEPEHHOE MOJb30BaHUE XUMUYECKON
TEPMUHOJIOTUEN U CUMBOJIUKOW;

® BJIAJICHHE OCHOBHBIMHU METOJIAMH HAYYHOTO MTO3HAHUS, UCIIOJIb3YEMBIMU B
XUMUH: HAOJI0IEHUEM, ONUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBSACHATH PE3YJIbTATHI IPOBEACHHBIX ONBITOB U AENIaTh BHIBOJIBI;
TOTOBHOCTb U CITOCOOHOCTH MPUMEHSTH METO/IbI TIO3HAHUS MPU PEIICHUN
IIPaKTUYECKUX 3a7a4;

e c(hopMHPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHbIE OLIEHKU U TPOU3BOIUTH
pacueTsl 10 XMMHYECKUM (OopMyJiaM U ypaBHEHUSM;

® BIAJCHHE NMPAaBUIAMU TEXHUKH 0€30MaCHOCTH MPHU UCIOIb30BAHUU XUMHUECKHX
BEILIECTB;

® c(hopMHPOBAHHOCTH COOCTBEHHOM MO3UIIUU 110 OTHOIICHUIO K XUMHYECKON
uH(pOpMaLIUU, TOJTy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

OcCHOBY ITpOrpaMMBbl COCTABIISET COJIEPKAHKE, COTTIACOBAaHHOE ¢ TPeOOBaHUAMU

(eneparbHOT0 KOMIIOHEHTA FOCYIaPCTBEHHOTO CTaHIapTa CpeIHero (IIOJIHOT0) O0IIero
o0Opa3oBaHusi 6a30BOTO YPOBHSI.

OcHOBY mporpamMMmbl COCTaBJISIET COJAEp)KaHUE, COIVIACOBAHHOE C TPeOOBaHUSMU
(eneparbHOTO KOMIOHEHTa TOCYAapCTBEHHOTO CTaHIapTa CPEeIHETO (IIOIHOro) oOIIero
o0Opa3oBaHus 6a30BOTO YPOBHSI.

1.4. PexomenayeMoe KOJMYECTBO 4YacOB HA OCBOEHHE NPOrpaMMbl Y4eOHOM
AUCHUTLTUHBI:

MaKCUMaJlIbHOHM yueOHOU Harpy3ku oOyuatomerocs 171 gac,

B TOM YHCJIE:

o0s13aTeNbHOIN ayIuTOpHOM yueOHO# Harpy3ku obydatomierocss 114 gacos;

U3 HUX:

TEOpPETHIECKOro o0yueHus — 83 yaca;

1ab0paTOpHBIX pabOT U MPAKTHYECKHUX 3aHATHH — 31 yac;

CaMOCTOSITEILHOUM pabOThI 00yUYaIOIIETOCs -5/ 4acoB.

-B TOM YMCJI€ UHIUBUYaJIbHBIA IpoekT- 16 4ac



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JIJUCHUTJIMHBI

2.1. O0beM y4eOHOI JMCUMIIIMHBI U BBl y4e0HO0I padoThl

Bup yyeOHo# padoThI

Oovem uacoe

MakcumanbHasi yueOHas Harpy3ka (Bcero) 171
CamocrosiTesibHasi padoTa o0yuaroierocsi (Bcero) 57
B TOM YHCIJIE:

caMoCTOsITeIbHAs paboTa HaJl MPOEKTOM 16
Pedepartsl (10 BBIOODPY) (npunoscenue 1) 11
Joxnaas! (1o BEIOOPY) 10
Jlomaminee 3aganue 20
Oo0s3aTesibHAsE ayAUTOPHAsI y4eOHAasi HArpy3Ka (Bcero) 114
B TOM YHCIJIC:

Teoperndeckoe oOydeHHE 83
JlaGopaTtopHsie pabOThl (HE MIPETYCMOTPEHO) -
MPAKTUYECKUE 3aHITHUS 31
B TOM YHCIIE:

KonTponbsHbie paboTh 6

HroroBasi arrectauus ¢ popme oughghepeHyuposanto2o 3auvema




2.2. TemaTH4ecKHUil NJIAH U CO/IePKAHUE YUeOHOM AUCHUIVINHBI « XHUMHUSD)

HaumeHoBaHue pa3jiesioB, TeM Kon-Bo | Cam. | Yposensb
OCBOCHHUS
Copep:xanue y4eOHOr0 MaTepHaJia, JIa00paTOPHbIe H IPAKTHYECKHE PA00ThI, CAMOCTOATEIbHAsI padoTa 00y4alOIHXCH dacos | pabot
a
Beenenue 2
Coaepsxanue yueOHOro0 MaTepuaJia 1
1 Hayunble MeTO/BI TO3HAHUS BEIIECTB U XUMHUUECKUX ABJICHUI. POJb SKCIIEpUMEHTa U TEOPUH B
© | xumuu. MoaenupoBaHrue XUMHYECKUX MPOIIECCOB 2
JlaGopaTopHbIe padoTa (He npedycmompero) -
JomamHss camocTosiTeibHAsA padoTa(ynpaKHeHus U 3a1a4H) 2
BxoaHoii KOHTPOJIb 3HaHUH (cpe3 0a30BbIX 3HAHMIA) 1
PA3EJI 1 O6mas u 60
HeOpraHn4ecKas
XUMMS
Tema 1.1 OcHoBHBIE Conep:xanue yueOHOro MaTepuasa 6
NOHATHA H 32KOHBI 1. BemectBo. AToM. Mosekyna. XUMUYECKUH AeMeHT. AjoTponus. [IpocTeie U ClloKHbIE 2
XHMUH. BenlecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKUE 3HAKU U (OPMYJIBL.
OTHOCUTENBHBIE aTOMHAs1 U MOJIEKYJIsApHas Macchl. KonnuecTBo BemectBa. CTEXMOMETpUs. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOU CTPYKTYPHI.
3akoH ABOraJipo M CIEJCTBUS UX HETO.
2. Jemoncmpayuu: Monenyd aroMOB XHWMHYECKHX OJJIEMEHTOB, MOJIEM MOJEKYJI MPOCTBIX U
CIIOXKHBIX BEIIECTB, KOJUIEKIUS IIPOCTHIX U CI0KHBIX BEILECTB.
Pasznuunsbie popmel [lepuonnyeckoii cuctemsl xumuueckux snemeHToB .M. Menneneesa.
3. Pewenue pacuemnvix 3a0ay Ha HAX0XCOEHUe OMHOCUMENbHOU MOIEKVIAPHOU MACChl, ONnpeoeieHue
Macco8otl 001U XUMULECKUX INEeMEHMOB 8 CLONCHOM Gelyjecmee.
4, Dnexmponnsvie u epaguueckue 2NeKmMponHble OPMYIbl XUMUUECKUX INEMEHMOB.
JlaGopaTopHble ONBITHI (He npedycmMompeno) -
KonTtpoannas pa6ora (re npeoycmompena) -
CamocTrosiTeibHasi padoTa 00y4yarommxcs 4
Iloaroroska UII: PagnoakTHUBHOCTb. 2

Hcnons3oBanue paaruOaKTUBHBIX U30TOIIOB B TCXHUYCCKUX HEIIAX.




Pentrenosckoe H3JIYUYCHHUC U €TI0 UCIIOJIb30BAHNUC B TCXHUKC U MCOUILIUHEC.
MOI[CJ'II/IpOBaHI/IC KaK METOJ IMMPOTHO3UPOBAHUS CUTYAIIMU HAa IPOU3BOACTBE.

JomalHas caMoCcTosATeIbHAA padoTa(ynpa:kHeHUs U 3a/1a4H)

Tema 1.2 Conep:xaHue yu4eOHOro MaTepuaa 6
IHepuoguyeckuii 1. Ilepuoauyeckmnii 3axon .M. MenaeneeBa. Otkpoitue J1.1. Menneneesbim Ileproanyaeckoro

3aKO0H U 3akoHa. [lepuoamueckuii 3akoH B hopmynuposke /.M. Menneneena.

Teproanueckas [Tepuoanueckas Tabnuna XMMHYECKHX EMEHTOB — rpaduyeckoe oToOpaskeHrne NePUOANYECKOTO 3aKOHA.
CHCTeMa XHMHYECKHX CTtpyKTypa nepuoandeckon Tabauibl: nepuoabl (Manblie 1 00JbIINe), TPYMIbI (TTIaBHAS U TOOOYHAs).

2. Ctpoenue atoma u nepuoaunyeckuii 3axon .. MenaesneeBa. ATOM — CJIOKHas 4aCTHUIIA.
daemenros JI.U. Snpo (IpOTOHBI U HEUTPOHBI) M ANEKTPOHHAS 000s0uKa. M30Tombl. CTpoeHUE FIEKTPOHHBIX 000I0UEK
Menneneesa u aTOMOB 3JIEMEHTOB MaJIbIX Nepru0A0B. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000JI0UEK aTOMOB
CTPOCHUE aTOMa 3JIEMEHTOB OOJIBIIHNX MTEPHOA0B (IEPEXOHBIX IeMeHTOB). [ToHsATHE 00 OpOHUTANISIX. S-, p- U U-OpOuTanu.

DNEKTPOHHBIE KOH(UTYpAIITN ATOMOB XUMUYECKHX AJIEMEHTOB.

3. CoBpemenHas (HopMyIHPOBKA MEPHOAMUECKOTO 3aKOHA. 3HAYCHUE TIEPHOANMYECKOT0 3aKOHA U

MEPUOIUYECKON CUCTEMBI XUMUUECKUX 311eMeHToB JI.M. MeHeneeBa /uist pa3BUTHS HAYKU U IOHUMAHUSA

XUMHUYECKON KapTHUHBI MUDA.

Hemouncrpauun: Pasnmuunsie ¢opmer  Ilepuoanueckoit cucrembl xumuueckux saemeHtoB J[.H.

Menpeneesa. Jlunamuyeckue Tabnuibl Ajs MojienupoBanus [lepuoinyeckoil CUCTEMBI.

HpaKaneCKne 3anaTusa: OnHcaHHe CBOMCTB BeIIeCTB Ha OCHOBE THIIA KpHCTaJIJIH‘leCKOﬁ PCHICTKH.

I'paduueckoe oToOpaxkeHNE MEPUOIUIECKOTO 3aKOHA. 4
Tema 1.3 Ctpoenue Conep:xanue yueOHOro MaTepuaJa 4

BelecTBa

= Tumnel XUuMHYIECKOM CBSI3H.

2. Nonnas xumuyeckas cBsi3b. KoBaneHTHas XuMudeckasi CBA3b. MeTauinyeckast CBsi3b. ArperaTHbie
COCTOSIHUS BEIECTB U BOAOPOAHAS CBA3b

3 ArperatHblie COCTOSTHUS BemecTB. UnCThIe BelecTBa U cMecH. [[ucnepcHbie CUCTEMBI.

4, Jemoncmpayuu: MOACITb KPUCTAJUTMUECKON PEIIETKH XJIOPHIa HATPHS; 00pa3ilbl MUHEPAJIOB C HOHHOM

KPUCTAIUTHYECKON PEIIETKOM: KABIUT, TATUT; MOJEIh KPUCTAUTUIECKON PEIIeTKH CyXOoro Jibaa (Wi Hoja),
anMasa, rpaduTa, KBapia; 00pasibl pa3IHYHBIX IACIEPCHBIX CHCTEM: AMYJIbCHIA, CYCIICH3UH, adp030JieH,
relei, 301eH.

5. Pewenue pacuemnuix 3a0au na naxodicoenue omHOCUMENbHOU MOJEKYIAPHOU MACChL, onpedeaeHue Maccosoll
001U XUMUYECKUX DTIEMEHIO8 8 CLONCHOM BeUecmae, MONAPHOU KOHYEHMpPayuu.

JlabopaTopHblie padoThbl (He npedycmompeno)




IpakTuyeckne 3ausitusi. O3HAKOMJIEHHE CO CBOMCTBAMHU TUCTIEPCHBIX CUCTEM.

KonTpoabsHasa pabdota (ke npedycmompero)

CamocTrosiTeibHasi padoTa 00y4yarommxcst

IloaroroButh nmokmamer: IlomApHOCTH CBSI3M W MOMSIPHOCTD MONEKYNbl. VHepTHbIe u  GaropojHbIe
rasel. Kongencamus. TekyuyecTs. Baronka.

CyOmumariust 1 gecyonumarnust. AHOManuu (QU3HYSCKUX CBOMCTB BOABI. JKUKHE KPUCTAILIBL.

Munepasbl ¥ TOpHBIE TOPOJIbI KaK MPUPOIHBIE CMECH.

JomamrHas caMoCTOsATeIbHAA padoTa(ynpa:kHeHUs U 3a/1a4H)

Tema 1.4 BemiecTBa u
HX CBOJCTBa

Coaep:xanue yueOHOro MaTepuaJia 10

1. [Ipocteie u croxuble BemecTBa. Kucnotsl u ux cBoiicrBa. OcHoBaHUs U uX cBoicTBa. ConM U UX CBOICTBa
Oxcusl ¥ UX CBOWCTBA.

2. Mertamiel. OCOOEHHOCTH CTPOEHHS aTOMOB M KPUCTAUIOB MeTayioB. CBOWCTBA METaUIOB M CILIABOB.
CriocoObI OTy4eHHsI METAJUIOB U CILIABOB.
Hemeramnpl. OcoOGeHHOCTH CTpoeHHS, CBOHCTB. OKHCIHTENbHBIE W BOCCTAHOBHTEIHHBIE CBOICTBa
HEMETAIJIOB.

3. | Aemoncmpayuu:  KOWIEKUMs ~ METAUIOB, HEMETAUVIOB,  KOJJICKIMH  MPOAYKUUH  CHIUKATHOU
MIPOMBINIUIEHHOCTH (CTeKIa, papdopa, meMeHTa pa3IndHbIX MAPOK H T.II.).

4. Pewenue pacuemnuvix 3adau na onpedenenue nIOMHOCMU RO 8000P0O0Y 2a3080U cmecu. | enemuueckas cé:a3v
MedHCOY KNAccamu HeopeaHui4ecKux cOeOUHeHUl.

JlaGopaTopHbIe padoThl (1e npedycmompero) -

IIpakTuyeckue 3aHATHSA: XMMHYECKHE CB-BAa KUCJI0T. XMMHYECKHUE CB-BA OCHOBAHMII U cOJIel 2

KouTpounHasi padora (re npedycmompeno)

CamocTrosiTesqibHast pad0oTa 00y4al0IMXCS

[Moarorosutre WII: Mertamnorepmus. Koppo3ust MeTaluioB M CHOCOOBI 3allUTHl OT Koppo3uu. llomyueHue
HEMETaJJIOB ()PaKLIMOHHON MEPETOHKOM KUAKOTO BO3AYyXa U 3JIEKTPOJIM30M PACTBOPOB M PACIIIABOB 3JIEKTPOJIUTOB.
CunukaTHasi IPOMBINIEHHOCTb. IIpOM3BOACTBO UyTryHa M CTAIIU. IPOU3BOACTBA CEPHOM KUCIIOTBHI.

CamocTrosiTeibHasi pad0oTa 00yYaroIMXCs

IMoaroroButh nmoknanel: IlpaBuia pa30aBiieHUst CEpHOW KHCIOTHI. VICronb30BaHWE CEpHOW KHCIOTHI B
MIPOMBITIUICHHOCTH.

Enxwve menoun, X MCIOIL30BaHNE B TPOMBITINIEHHOCTH.

ITonsartue pH pactBopa. KucnortHas, menounas, HedTpajibHas Cpeabl.

JloMamiHAa caMoCcTOATeIbHAA padoTa(ynpaskHeHUs U 3a/1a4H)




Tema 1.5. Xumuueckue | Coaep:kaHue yueOHOro MaTepuaia 10
peakumuu = =
1. | [lomarue o xummyeckoil peakuun. Kiaccudukanus XUMHYECKHX peakUuil (peakuuu COCAMHEHHS,
pa3NoXKeHwsI, 3aMelIeHrs, OOMEHa; KaTalMTHYecKne, oOpaTHMble W HeoOpaTHUMble, TOMOTEHHBIE W
reTepOreHHbIE, SK30TEPMUYECKUE U YHIOTEPMHUIECKHE).
CkopocTh XUMU4ecKOi peakiuu. OOpaTHMOCTh XUMHUYECKON PEeakui. XUMHUYECKOE PABHOBECHE M CTIOCOOBI
€ro CMEIIEHMSL.
2. | Pewenue pacuemnvix 3a0au Ha  onpeodeieHue MEnio6020 dpghexma  peaxyuu, cocmagieHue
MepMOXUMUYECKO20 YPABHEHUs peaKyuu, ONnpeoeieHue CKOPOCMU XUMUYECKOU peakyul, U3MeHeHue
CKOPOCMIU XUMUYECKOU peaxyuu 6 3a8UCUMOCHIU OM PA3TUYHbIX (DAKMOpPO8, HA CMeweHue XUMUYeCKo20
PABHOBECUSL CUCTIEMDL.
JlaGopaTopHbIe padoThl (He npedycmompeHo) -
IIpakTuyeckue 3anaTus: Knaccupukanusa XuMuuecKUx peakuui 4
KonTpoabHas pabdota (ke npedycmompero) =
CamocTrosiTesibHasi padoTa 00y4Yarommxcst
[HoxroroButs pedepatsl: Katanus. ['oMoreHHbIE U TETEPOTeHHBIE KATaTN3aTOPHI.
ITpomotopsl. Katanuruueckue siibl. MTHrHOUTOPEI.
JomamHaa caMocToATebHAA padoTa(ynpakHeHUs U 3a/1a4M)
Tema 1.6. Boaa. Conep:xanue yueOHOro MaTepuaJia 6
PacTBopsl. 1. | Boma. Pactsopel. Pacteopenue. HacbllieHHBIE, HEHACBHILIEHHBIE W  TEPEHACHIIEHHBIE PACTBOPEL.
JJIeKTPOIUTHIECKAST 3aBHCUMOCTb PACTBOPUMOCTH T'a30B, XKHUIKOCTEH U TBEPABIX OT Pa3InUHBIX (HAKTOPOB. DIEKTPOIUTUUECKAS
JAHCCOIHALMSA. muccoruanyisi. OKHCIUTEIhHO-BOCCTAHOBUTENNBHBIE PEAKITUH. DIEKTPOJIN3. THIIPOIIH3.
2. | demoncmpayuu: pacTBOPUMOCTH BEIIECTB B BOJIE, M3TOTOBJICHWE TUIICOBOW TOBS3KH, MPHUIOTOBICHUE
YKECTKOU BOJIbI U YyCTPAHEHHUE €€ HKECTKOCTH, 00pa3Iibl MUHEPAIbHBIX BOJ Pa3IUYHOIO Ha3HAYEHHS.
2. | Cocmasnenue ypasHenull OUCCOUUAYUU BeUjeCms, COCMABIeHUe MONEKVIAPHbIX U UOHHBIX VYPAGHEHUL
peaxyuii Mexcoy eujecmsamiu, COCmasienue YpasHeHull 2uopoausa coell.
JlaGopaTopHbIe padoThl (He npedycmMompeno) --
IpakTuueckue 3anstus [[puroToBneHne pacTBopa 3ajlaHHON KoHIeHTpanuu. CoOupaHue ra30B METO0M a

BBITCCHCHUS BOJBI.

KoutpoabHass paéora (e npedycmompero)

CamocTrosiTeibHasi pad0oTa 00yYaroIMXCs

[oxnroroButh noknanel: PactBopeHune kak pusnko-xuMudeckuid npouecc. TemoBeie 3QQEKThl NPH PacTBOPEHUH.
Pemenne 3amau Ha MaccoByHO JI0JIFO pPacTBOPEHHOro BellecTBa. [IpuMeHeHMEe BOJBI B TEXHUUYECKUX LENSX.
2KecTkocTh BO/IBI M CTTOCOOBI €€ ycTpaHeHHss. MUHepalbHbIE BOJIBI.




JlomMamrHAA caMocTOsATeJbHAA padoTa(ynpaskHeHUs U 3a/1a4H)

KouTposbHasi pagora no paszneiy 1 «O0masi 1 Heopranm4eckasi XMuMUN» 2
PA3JAEJ 2.
Opranuveckas 52
XUMUSA
Tema 2.1. OcHOBBI Coaepsxanue y4eOHOro MaTepHaJia 6
OpraHUuYecKoil XMMHUH.
1. [Ipenmer oprannyeckoii xumuu. IlpuponHsie, HCKyCCTBEHHBIE U CHHTETUYECKUE OPIraHUUECKUE BELIECTRA.
Teopus crpoenus opranndeckux coeannenuii A.M. bytneposa.
Knaccudukamms opranndeckux BemecTB. OCHOBBI HOMEHKIIATYPBI OPraHUIeCKUX coenHeHui. 3omepus u
ee Buabl. Kiaccudukariyst peakiiuii B OpraHHUeCKON XMMHH.
2. | Aemoncmpayuu: Moaeny MOJIEKYJ OPTaHUYECKUX BEIECTB.
3. Pewenue pacuemnuix 3a0ay, 6vinonnerue 3a0aHuti no onpedeeHuo U3omMepos, 2o0MON0208, UX HA38AHUIO NO
cucmeMamuiecKou HoMeHKIamype. onpeoeienue munog peakyuil 0peanuiecKux coeOuHeHul.
JlaGopaTopHbIe padoTa (e npedycmompero) -
IpakTnyeckue 3ansiTusi: MI3roToBiaeHrne Moaenen MOJIEKYJI OPraHUYECKUX BELIECTB. 2
KonTpoabHasa pabdota (e npedycmompero) -
CamocTrosiTesqibHasi pad0oTa 00y4Yar0IMXCs
Hoozomoska peghepamog [lonsamue o cyocmpame u peazenme.
Opzaanuyeckue gewecmsa 8 HCU3HU U 0esmebHOCMU YeN08eKd.
Homawnan camocmoamenvnasn paboma(ynparx;cueHus u 3aoauu)
Tema 2.2. Cojep:kaHue y4eGHOro MaTepuaa 10
YraeBoaopoabl U uX 1. Anxansl. [TpupoaHsIii ras.
NMPUPOIHbIE HCTOYHUKH Ankensbl. Jluensl u kayuyku. AnKkuHbl. ApeHbl. HedTs 1 IpoJTyKTHI ee nepepaboTKy.
2. Jlemoncmpayuu: xomnexkiyu o0pasnoB HepTH U HePTENPOAYKTOB, KOUeKIms «KaMeHHBIH yroib u
NPOAYKIHS KOKCOXHMHUYECKOT0 MPOU3BOACTBAY, KOJUIEKIUS KAYIyKOB U 00pa310B H3/IEIHUH U3 PE3UHBI.
3. Pewenue pacuemmuvix 3a0au, geinonrnenue 3a0aHuii N0 ONPedeeHUIo U30Mepos, 20MON0208, UX HA3BAHUIO
no cucmemamuyeckou Homenxaamype UFOIIAK.

JlabopaTopHbie padoTa (ne npedycmomperno)




IMpakTuueckue 3anatus [lonydenne sTuaeHa peakuen JeruapaTaluy TaHoa, alleTUIIeHa — THAPOJIM30M

q
KapOuaa KaJbIys.
KonTpoabsHas pabdora (ke npedycmompero) ;
CamocTrosiTeibHasi padoTa 00y4Yalommxcst
IToaroroBka UII: Ilpasumo B.B. MapkoBuukoBa. Kiaccudukarnus u HazHadueHue KaydykoB. Kmaccmbukarmms u
Ha3Ha4YCHUE pe3uH. BynkaHuzarus kaydyka. OCHOBHBIC HAINPABIICHUS MTPOMBIIUICHHONW NEpepadOTKH MPHUPOTHOTO
ra3a. [Iporecchl mpoMBINIUIEHHON MepepaOboTKu He(hTH. DKOHOMUYECKHE U MPaBOBBIC (POPMBI MIPUPOIO0OXPAHHOMN
JIeSITEIbHOCTH TIPY UCTIOIB30BAHNN M TPAHCTIOPTUPOBKE HE()TH M HE(TENPOTYKTOB.
JoMamrHas caMoCTOsATeIbHAA padoTa(ynpa:kHeHUs U 3a/1a4H)
Tema 2.3. Copnep:xanue yueOHOro MaTepuaJia 18
Kucaopoacoaepskamue
poacoaepKail 1. Cruptel. PeHonbl. Anpaerunsl U KeToHbl. KapOonoBeie kucnmorel. Crnoxkable 3¢upbl. JXupbl. Mepura.
H azoTcoaepxaimmne VrneBoasl. AMUHBL. AMUHOKUCIOTHL Benku. HykienHoBbIe KUCIOTEL. BHONOrHYecKH aKTHBHEIE BEILECTBA
OpraHuvecKue ((epMeHTBI, TOPMOHBI, BATAMHHBI, JIEKAPCTBA)
coeIMHEHUs U UX 2. Jlemoncmpayuu: xominexys 3pUpHBIX Macell, KadeCTBEHHBIE pEaKIii Ha MHOTOATOMHBIE CIIUPTHI, (PE€HOT,
NPUPOIHbIE HCTOYHHUKH. Kpaxmaj; JeHaTypamus pacTBopa Oeilka KypHHOTO SHIa CIUPTOM, YKCYCHOH KHCIOTOH, © TpH
HarpeBaHUM.
3. Pewenue pacuemuvix 3a0au; gvinoinenue 3a0aHull Ha OCyuwjecmeieHue nPeepawieHull geujecma 8 yenouxe.
JlabopaTopHblie padoTa (1e npedycmompeno) -
IMpakTuueckne 3amsTusi: KadecTBEHHBIE peEaklMd HAa MHOTOATOMHBIE CHUPTHL. MnaeHTudukanus a
OPraHUYEeCKUX COCTMHECHUM.
Kontpoabhass pa6ora mo pasaeny 2 «Oprannyeckasi XUMHUsD) 2
CamocTosiTeibHAs padoTa 00yYalonIuxcst
[Toaroroska UIT:MeTunoBblii CIUPT U €TI0 UCIIOJIB30BAaHUE B KAYECTBE XMMHUUECKOTO ChIPbSI.
ToKCHYHOCTh METaHOJA | MIPaBHIIa TEXHUKH O€30ITaCHOCTH MU paboTe C HUM. DTHUIICHTIINKOJb U €T0 IPUMEHEHHE.
[IpumeHeHue aleToHA B TEXHHUKE W MPOMBINUICHHOCTH. MHOr000pasne kKapOOHOBBIX KUCIOT. [lnenkooOpasyroriie
Macia. CHHTEeTHYECKHE MOIOIIHE CPeCTBA. MOIOYHOKHCIIOE OposKeHrE TII0KO03bl. KHCIOMOIIOUHBIE TPOAYKTHI.
Kanpon kak mpeacTaBUTENb MOJMAMHIHBIX BOJIOKOH. [lONMMBHHMIXIOPUA M mojuteTpadTopITHiieH (TedIioH) B
opITy. @enondopmanpaeruanele miactMaccsl. Lemnynona. [IpoMbiuieHHOE TPON3BOICTBO XUMHUYECKHUX BOJIOKOH.
JloMamrHAs caMoCcTOATebHAA padoTa(ynpaskHeHUs U 3a/1a4H)
Tema 2.4. Iloammepsl Conep:xanue yuedOHOro MmaTepualia 4

1. Hoaumepsl. benku n nomucaxapuabl Kak OMOMOINMEPHI.
IInactmaccel. [lonydyeHue nonMMepoB peakiuen oJIMMEPU3aliy U ITOJIMKOHICHCALIMH.




2. TepMmoracTu4HbIe U TEPMOPEAKTUBHBIE T1acTMacchl. [IpencraBurenu miactmacc.

3. BOHOKH& nux KHaCCH®HKaHHH.IIOquCHHe BOHOKOH.()THCHBHHE MMpEACTABUTCIIN XUMHUYCCKHUX

BOJIOKOH.

IMpakTnyeckue 3anaTusi: PacnosHaBanue niacTrMace U BOJIOKOH

KonTpoabnas padora no teme: Ilonmmepst

CamocTrosiTeibHasi padoTa 00y4yarommxcst

Joxkian: McKycCTBeHHbIC U HATYPAJIbHbIE BOJIOKHA 2
JlomamiHAa caMocToATeAbHAA padoTa(ynpaskHeHUs U 3a/1a4M) 2
Pedeparts! (110 BBIOODPY) (npunoscenue 1) 11
Jloknap! (110 BEIOOPY) 10
JlomarrHsst caMmocTosiTeTbHas padoTa 20
WuauBuayaibHbId MPOEKT 16
114 57

JAuddepeHUUPOBAHHDBIN 3a4eT Bcero:




3. YCNOBUA PEAIM3ALUM  YYEBHOMN [OUCLUUNIUHDI

3.1. TpedoBanuss K MHHHMAJILHOMY  MATEPHAIbLHO-TEXHHYECKOMY
o0ecrnevYeHuIo

Peanuzamus mporpamMmbl AUCIUIUIMHBI TpeOyeT Hamuuus y4yeOHOTO KaOuHeTa
«XuMHsI» U 1a00paTopun «XUMUS»

OobopynoBanue yueOHOro kKabuHeTa « XUMMD):

- MOCaI0YHBIC MECTA IO KOJUYECTBY 00YyUaIOIMIUXCS

- pabodee MecTO mpernogaBaTens

- macmopT y4eOHOTro KaOuHeTa;

- ITonoxxeHue o kabuHeTe «XUMUSI»

- 00BEKTHI (KOJIJIEKIINU, XUMHUYECKHE PEAKTUBBI U MaTEPHUAIIbI);

- MOJEIH KPUCTAIINYECKUX PEIIETOK, MOJEJIH JJIsl COCTABIECHUS
CTPYKTYPBI Pa3JIUYHBIX BEIIECTB, MOJEIN XUMUYECKUX TPOU3BOICTB;

- npuboOpsl (IEMOHCTpAIlMOHHBIE U JIA0OpaTOpHBIE - IS
CaMOCTOSITENIbHOM PadOThl 00yUYaIOIINXCSA);

- nabopatopHble NPUHAIEKHOCTH (ZeMOHCTpaLlMOHHBIE u s
CaMOCTOSITEILHON pabOThl 00yUYaIOIINXCS);

- XUMUYecKad rnocyaa (st 1eMOHCTPALMOHHBIX U YYEHUYECKUX ONBITOB);

- mocobus Ha Me4yaTHOM OCHOBe (Ta0JuLbl, KapThl, HOPTPETHl yUEHBIX,
OUJTAKTUYECKHE MaTepuasbl, aTbOOMBI U T.11.);

- 9KpaHHO-3BYKOBbIE cpencTBa oOyuenus (33CO) (anaduibMbl, TUATO3UTHBHI,
TpaHCHapaHThl Ui TIpadonpoeKkTopa, KUHOPUIBMBI U KHUHO(PpPAarMEHThI, y4yeOHbIE
BUJICODUITBMBI);

- amnmapatypa Juisl npebsiBieHus nadopmanuu, 3anoxennoi B 93CO;

- cpencTtBa HOBBIX HH(popMaruoHHbIX TexHonorut (CHUT): nepconanbHbie
OBM, nakeTsl NpUKIAIHBIX IPOTPAMM, KOMIUIEKT TaTYUKOB U YCTPOUCTB IS
MOJy4YeHUs: HHPOPMAIIMU C KOMIIBIOTEPA O PETYIUPYEMOM NapaMeTpe WU MpOoLEecce;

- METOAMYECKas JUTepaTypa sl MpenogaBaTess U 00ydaromuxcs.

TexHuueckue cpeacTBa 00yUeHHs :

- KOMNBIOTEp C  JIMIEH3MOHHBIM  TPOTPAMMHBIM  OOECTICUeHHEM U
MYJTbTUMEIUATIPOEKTOP.

- DVD- nucku ¢ ¢punpMamMu 00y4arommero ¥ aHaTUTHYECKOT0 XapaKTepa.

- CD — oucku ¢ AMIAaKTUYECKUM U pa3IaTOYHBIM MaTepHalioM Mo Xumuu s 10-
11 k.

- CD — nuck snektuBHOTO Kypca xumun «IIpopunbHoe o0yuenne»

- CD — nucku mo opraHn4ecKkoi ¥ HEOPraHMIECKON XMMHUH;

- MOOMJIBHOE YCTPOMCTBO ISl XpaHEHHs WH(OpMAINH;

- BHEIITHHE HAKOTUTEIH WH(OPMAITIH

3.2. UudopmaymnoHHoe obecneueHmne obyuyeHus

Ilepeuensr pexkomMeHayeMbIX Y4eOHbIX wu3ganuii, WHTepHeT-pecypcoB
(100aBUTH CIIHCOK pPecypcoB), AONMOJHHUTEJbHON JUTEPATYPbI
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N OGRWNE

OCHOBHBIE UCTOYHUKHU;

1. Ta6puensa O.C. Xumusa. ba3oBwlii ypoBeHb: yueO. sl mpodeccuil u
cnenuanbHocTell Texunueckoro npoguis CIIO. . — M., 2017
2. Tabpuemssa O.C. Xwumms. 11 wmacc. baszoBelii  ypoBeHB: y4uel. mis
ob1eoOpaszoBar. yupexaeHui. — M., 2017
HNuTepHeT — pecypcebl:
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
http://college.ru/himiya/
http://him.1september.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://my.mail.ru/community/chem-textbook/
http://him-school.ru/

JlonoiHUTE/IbHbIE HCTOYHUKU:

1. Ta6puensn O.C. Xumus [ mpenoAaBaTens: Y4eOHO-METOIUYECKOe
nocobue / O.C. I'abpuensu, ['.I'. JIeicoBa — M., 2017

2. T'abpuenssn O.C. Hactonphast kaura yuumrtens xumuu: 10 kmacc / O.C.
["a6puensn, U.I'. Octpoymos — M., 2017.

3. T'abpuensta O.C. HacronbHas kHura yuutens xumuu: 11 xmace: B 2 4. /
O.C. T'abpuensn, I'.I". JIsicoBa, A.I'. Beenenckas — M., 2017.

4. Apmanckuii E.A. Metonuka o0yueHusi XUMUHU B KJIaccax T'yMaHUTApPHOTO
npodpuns — M., 2003.

5. KysnenoBa H.E. OOydeHume XuMHUM Ha OCHOBE MEXIPEIMETHOM
unterpauu / H.E. Ky3znenosa, M.A. Illaranos. — M., 2004.

6. Uepnobennsckas .M. Metoaunka 00y4eHus] XUMHUH B CpeiHEN TIKoIe. — M.,
2003.

7. Tabpuensa O.C. JlpicoBa I'.I'. XumMus 1j1st npenogaBaTelis: METOAMYECKOE
rmocooue. — M., 2004.
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4. KOHTPOJIb U OILIEHKA PE3VJBTATOB OCBOEHUSI YYEBHOM

JUCHHUITJINHBI

KouTpoas ¥  oOlLieHKa  pe3ysibTaToB
OCYIIECTBIISIETCS ~ TpernojaBareyieM B
7a00paTOPHBIX U MPAKTUYECKUX 3aHATHH,
KOH(EpeHIN, YpPOKOB-NPAKTHUKyMOB, a
WHANBUAYAJIbHBIX 3aJJaHUM, IPOCKTOB.

OCBOCHUSA
porecce

TECTUPOBAHU,
TaKKe

y4eOHOM  JTUCIMIUIMHBI
MPOBEACHUS  TEOPETUUYCCKHUX,
CEMUHApPOB, YPOKOB-

BBIITOJIHCHH A 06yanOIJ_II/IMI/IC}I

Pe3yabTaThl 00yueHus
(ocBOEHHbIE YMEHHUS], YCBOEHHbIE 3HAHUS)

@opMBbI 4 METOAbI KOHTPOJIA M OLIEHKHU
pe3yJibTaTOB 00y4eHust

YMenus:

HA3bIBaTh: HM3YYEHHBIE BELIECTBA MO «TPUBHAIBLHOW» WIN
MEXIyHapOIHONH HOMEHKIIATypaMm;

HaOIIroIeHUE 3a IeITCIBHOCTRIO
00yJaIoIUXCs B IPOIIECCE BHIMOIHCHUS
3aJIaHUI;

TECTUPOBAHUE

onpeneJIsiTh: BAJICHTHOCTD U CTENIEHb OKHCIICHHS
XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U B
COEIMHEHMSIX, 3aps] NOHA, IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, TUIl KPUCTALIINYECKON PELIETKH, XapaKTep Cpeabl
B BOJHBIX PACTBOPAX, OKUCIIUTEND U BOCCTAHOBHUTENb,
HaIIpaBJICHUE CMEILCHHs PABHOBECHUS 10/ BIUSHUEM
Pa3NUYHBIX (PaKTOPOB, H30MEPHI X TOMOJIOTH,
MIPUHAUIEKHOCTD BEIECTB K Pa3HBIM KJIaccaM
HEOPraHWYECKUX U OPTaHUYECKUX COECIUHEHUN; XapaKTep
B3aMIMHOTO BJIMSHUS aTOMOB B MOJIEKYJIAaX, TUIIBI PEAKIINH B
HEOPraHWYECKOM U OPraHUYECKON XMMUY;

OLICHKA PEILICHHUS PaCYETHBIX 3a/1a4,
BBITIOJTHEHHS TPYIIIIOBEIX 3aJaHUM,
TECTHPOBAHNE

XapaKTepU30BaTh: S-, P-, 0-3JIEMEHTBHI 110 UX MOJOKEHHUIO B
[epuomnueckoii cucreme .M. Menneneesa; oOmine
XUMHUYECKHE CBOWCTBA METANIOB, HEMETAIIJIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX U OPTaHUYECKUX COEIUHEHU;
CTPOEHHUE U CBOMCTBA OPraHUUYECKUX COCIMHEHHUN
(yrimeBomoponoB, CHUPTOB, (DEHOJIOB, abIETUI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, aMHHOB, aMHHOKHCIIOT H YTJIEBOJIOB);

HaAOJIIOIEHHE 3a IeITeIbHOCTHIO
00y4aroNuxcs B MPOIECCE BBITIOTHEHHS
3aJIaHuM;

TECTHPOBAHHE

00BSCHATDL: 3aBUCHMOCTH CBOMCTB XUMHAYECKOIO DJIEMEHTA
1 00pa30BaHHBIX UM BEIIECTB OT ITOJIOXKCHUS B
[Tepuonnueckoit cucteme .. Menaeneepa; 3aBUCUMOCTb
CBOMCTB HEOPTaHUYECKUX BEIIECTB OT X COCTABA U
CTPOCHHS, IPUPOTy XUMHUYECKOU CBS3H, 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEaKIMU OT Pa3IMuHBIX (PaKTOpPOB,
PCaKIMOHHOM CITIOCOOHOCTH OPraHMYECKUX COCTUHCHHUN OT
CTPOCHHUS UX MOJICKYJI,

OTICHKA TBOPUYECKOU JACATEIHHOCTH
3aImuTa JOKIIaa0B, pedeparoB

BBINOJHATH XUMHYECKHH IKCIEPHUMEHT 110
pacCrno3HaBaHUIO BaXKHCHIIIMX HCOPIraHNYCCKUX U
OPraHuvYCCKUX BEHICCTB, MMOJIYUCHHNIO KOHKPETHBIX BEIIECTB,
OTHOCAIIMUXCS K U3YUYCHHBIM KJIdaCCaM COG,I[I/IHCHI/Ifl;

OIICHKA MTPAKTHYECKUX 3aJIaHUMH,
71a00paTOPHBIX OTBITOB

NMPOBOAMTH PACUYETHI IO XUMHUECKUM (HOpMYyIIaM U
YpaBHEHUSIM PEaKLUH;

OILICHKA BBITIOJIHCHUA PAaCYCTHBIX Ba,Z[aHI/If/i

OCYIIECTBJATH CAMOCTOSITEJIbHBIN OUCK XUMHUYECKOU
nH(GOPMAITUH C UCTIOIH30BAHUEM PA3INYHBIX UCTOYHUKOB
(cipaBOYHBIX, HAYYHBIX ¥ HAYYHO-TIOMYJISPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB MHTepHeTa);
WCIIOJIb30BaTh KOMITLIOTEPHBIE TEXHOJIOTHH I 00pabOTKH
Y Tiepefiaun XUMHU9IeCKOH HH(POPMAINK U €€ TTPEICTaBIeHUS]
B pa3IMyHBIX QopMax;

OLICHKA JCSTENBHOCTHU C
WHPOPMAIMOHHBIMH peCypcaMu
OILIEHKA TBOPYECKON AESITETbHOCTH

HCNOJIB30BATh MPUOOPETCHHBIC 3HAHHUS U YMCHUS B
MPAKTUICCKOH JCATEIILHOCTH U MIOBCETHEBHOM KI3HH:

TECTHUPOBAHUE;
MOHHUTOPUHT O0yUCHHUS
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IMoHuMAaTh TIIOOATBHEIX MTPOOJIEM, CTOSIITNX TTePE
YEIIOBEYECTBOM: DKOJIOTUYCCKUX, IHEPTETUICCKUX H
CBIPBEBBIX;

3amuTa pedepaToB Npe3eHTANN

OO0BSICHATH TIPOIECC XUMUUYCCKUX SBICHUH,
MTPOUCXOSINUX B TPUPOJIC, OBITY U HA IPOHU3BOJICTBE;

3amuTa pedepaTtoB NPE3CHTALUII

OueHuBaTHL BIHSHUE XUMHUYECKOTO 3arpsA3HEHUS
OKpY>KaroIllel cpe/ibl Ha OPraHU3M YeJIOBEKa U Ipyrue
KHBbIE OPraHU3MBI,

3amura peeparos;

Onpenensars BO3MOXHOCTU MPOTEKAHUS XUMUYCCKUX
MIPEeBpAIIeHAN B Pa3TUIHBIX YCIOBHUAX M OIICHKH UX
TIOCJICICTBUH;

3ammuTa pedeparos;

3Hanusa:

POJIM XUMHUH €€ CBA3b C IPYTUMU €CTCCTBECHHBIMU HAayKaMU,
3HAYCHUC B ’)KU3HU COBPEMCHHOI'O O6HICCTB3;

3anura pedeparoB nMpe3eHTaIHN

BAaKHEHIIINX XHMHYECKHUX TOHSITHH: BEIIECTBO,
XUMHYECKUN 3JIEMEHT, aTOM, MOJEKyJa, Macca aToMOB U
MOJICKYJI, HOH, paguKal, aJuUIOTPOIHUS, HyKJIUIbI U U30TOIIHI,
aTOMHBIE S-, P-, d-opOuTany,

TECTHPOBAHNE

OCHOBHBIX 3aKOHOB XMMMHU: 3aKOH COXPAHCHHS MAacCChl
BEIIECTB, 3aKOH  IIOCTOSHCTBA  COCTaBa  BEILECTB,
ITepuonnueckuii 3akon .M. MenneneeBa, 3akoH I'ecca,
3aK0H ABoraapo

TECTHUpPOBaHUE

OCHOBHBbIEC TEOPHM XMMHM CTPOCHHsS aToMa, XHUMHUYECKOH
CBSI3M, OJIEKTPOJIMTHUYECKOW AMCCOLMALMK, KHUCIOT |
OCHOBaHUI, CTPOCHMS OPraHMYECKUX M HEOPTaHHYECKUX
COEIMHEHUH  (BKJIOYAs CTEPEOXUMHIO), XUMHYECKYIO
KMHETHKY 1 XUMHUYECKYI0 TEPMOJUHAMUKY;

TECTHPOBAHNE

KJIaccu(puKALMU M HOMEHKJIATYPbI HEOPTaHUYECKUX U
OPraHUYECKUX COEAUHEHUN

OILICHKA BBINTOJTHCHHUA PACUCTHLIX 3aaa4

NPUPOIHBIX UCTOYHUKOB YTIIEBOJOPOJIOB M CIIOCOOBI UX
nepepadoTKu

3alIuTa JI0KJIAI0B, pedepaToB

BellleCTB W MATEPHAJIOB, IIMPOKO HCHOJb3yeMbIX B
NMPaKTHUKe: OCHOBHBIC META/UIbl U CIUIAaBbI, TpaduT, KBapII,
MUHEpaJIbHbIE YAOOpEHUs, MUHEpaJIbHBIE U OPTaHUYECKHE
KHCJIOTBI, IIEJIOYH, aMMHaK, YIJEBOJIOPOJbI, (heHO,
AQHWINH, METaHOJ, JTaHOJ, ATWICHIJINKOJb, TJIUIECPHUH,
(hopManberus, ameranbIeru, aleToH, TII0K03a, caxaposa,
Kpaxma, KJIETYaTKa, aAMUHOKHUCIIOTHI, Oenku,
WCKYCCTBEHHBIE BOJIOKHA, Kay4YyKH, IUIACTMACCHI, XHUPHI,
MBLTa ¥ MOIOIITHE CPEJICTBA

3amuTa pedepaTon
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1IPHJIO’KEHUE 1

INPUMEPHBIE TEMbBI PE®GEPATOB U UHAUBUAY AJIBHBIX ITPOEKTOB

1. buotexHonorus u reHHast HHXeHepus — TexHoiorun XXI| Beka.

2. HaHoTexHonorusi Kak TPUOPUTETHOE HAMpPABJICHHE Pa3BUTUS HAYKH U
npon3BoAcTBa B Poccuiickont Penepanumu.

3. CoBpeMeHHBIE METOIbI 00€33apakiHBaHUS BOJIBI.

4. AnjoTpomnus METauIoB.

5. Xwuznub u gesrenavHocTh J[.M. Menneneena.

6. «llepuogmdeckoMy 3aKoHYy OyayIee HE TPO3HUT Pa3pyIICHUEM. .. )»

7. Cunre3 114-ro anementa — TpuyM@ poCCUNUCKUX (PUZUKOB-SIEPIIHKOB.

8. M3ortomsl Bogopoa.

9. Hcmonp3oBaHUE PATUOAKTUBHBIX U30TOTIOB B TEXHUYECCKUX IETISAX.

10. PeHTreHOBCKOE M3TYYCHHE U €TO MCTIOIB30BaHUE B TEXHUKE U MEIUIIMHE.

11.TIna3ma — yeTBepTOE COCTOSIHUE BEIIECTBA.

12. AmopdHbIe BelecTBa B IPUPOJIC, TEXHUKE, OBITY.

13. Oxpana okpyKaromei cpeapl OT XUMUIECKOTO 3arPsS3HEHUS.

14. KonnuecTBeHHBIE XapaKTEPUCTUKHU 3arps3HEHUS OKPYKaIOIIEei cpebl.

15. [IpumeHeHue TBep0ro U razoo0pasnoro okcuaa yriaepoaa(lVv).

16. 3ammTa 030HOBOTO PKpaHa OT XMMHUECKOTO 3arpsi3HEHUS.

17.T'pyboaucnepcHble  CHUCTEMbI, HMX KiIacCU(pUKALMS U  HUCIOJb30BAaHUE B
npo¢eCCUOHAIBHOM e TebHOCTH.

18. KocmeTtnueckue renu.

19. [IpumeHeHue cycrieH3uid U AMYJIbCUN B CTPOUTEIHCTBE.

20. MuHepaJibl ¥ TOpHBIE IOPOJIBI KAaK OCHOBA JTUTOC(EPHI.

21. PacTBOpPHBI BOKPYT Hac.

22.Bopa Kak peareHT U Kak cpeja JJIsl XUMUYECKOro MmpoIiecca.

23. Tumsl pacTBOPOB.

24. Kwu3np u nesrenbHocTh C. AppeHnyca.

25.BKkya7i OTEYECTBEHHBIX YYEHBIX B pPa3BUTHE TEOPHUHM DIEKTPOIUTUYECKOU
JIICCOITHAIINN.

26. YcTpaHeHHe KECTKOCTH BOJIbl Ha IPOMBIIIIJICHHBIX MPEAIPUATHUSX.

27.CepHas KHCIIOTa — «XJI€0 XUMUYECKOM MPOMBIITUICHHOCTH.

28. Micnonp30BaHre MUHEPATBHBIX KHCIOT Ha MPEANPHUITHIX PA3TUIHOTO MPOQHIIs.

29. Okcuapl ¥ COJTM KaK CTPOUTENIbHBIC MaTepHaITbI.

30. UcTopus rumca.

31.IToBapeHHast COJIb KaK XUMHUECKOE ChIPbE.

32. MHoronukuii KapOOHAT KaJIbIHsl: B IPUPOJIE, B IPOMBIIIJIEHHOCTH, B OBITY.

33. Peakiust ropeHwMs Ha MPOU3BOJICTBE.

34. Peakuust ropeHusi B ObITY.

35. BupryasibHoe MoieTMpOBaHNE XMMHUYECKUX MTPOIIECCOB.

36. DIeKTpoIn3 pacTBOPOB AJIEKTPOIUTOB.

37.D1eKTposn3 paciiaBoB JIEKTPOIUTOB.

38.[IpakTueckoe MPUMEHEHUE DIEKTPOIM3a: padUuHUPOBAHHE, TabBAHOIIACTHKA,
rajJbBaHOCTETUS.

39. UcTopus mosrydeHus ¥ MPOU3BOJICTBA ATFOMUHHSL.
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40. DneKTpOMUTHIECKOE TIOTydeHnEe U pahUHUPOBAHUE METH.

41.Ku3ub n aearensHOCTS I'. JI9BH.

42.Ponb METAIJIOB B HICTOPHUH YEIOBEUECKON ITUBUITN3AIINN.

43.VicTopus OTeYECTBEHHOM YePHOU METaTyPTHH.

44, VicTopust OTeYECTBEHHOM IIBETHOW METaJUTyPTHH.

45. CoBpeMEHHOE METAILTYPru4ecKoe MPOU3BOICTRO.

46. CriennmaJIbHOCTH, CBSI3aHHBIE ¢ 00Pa0OTKON METAJIIOB.

47.Poab METAIJIOB U CIJIAaBOB B HAYYHO-TEXHUYECKOM IPOTPECCe.

48. Koppo3usi METaIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

49. nepTHBIC WU OJarOpPOTHBIC Ta3HI.

50. Poxxnaromiie coiau — rajloreHsbl.

51. VcTopus mBEICKON CITUYKH.

52. Xumust MeTaioB B MO€i mpodeccnoHaabHON AEITeTHbHOCTH.

53. XuMus HeMeTaJIoB B MOel MpodeCcCHOHAIBHOMN IeITeTbHOCTH.

54.Kpatkue cBelleHus IO UICTOPUH BOSHUKHOBEHUS U Pa3BUTHUSI OPTraHUUECKON XHUMHH.

55. Ku3np u nearensHocth A.M. bytneposa.

56. Butanusm u ero kpax.

57.Ponb 0TEUeCTBEHHBIX YYEHBIX B CTAHOBJICHUH U PA3BUTUH MUPOBON OpPraHUYECKOM
XUMHH.

58. CoBpeMeHHBIC TTPECTABICHHUS O TEOPHH XHMHUECKOTO CTPOCHHUS.

59. Dxonornyeckue acreKkThl UCTIOIB30BaHUS YTIIEBOAOPOIHOTO CHIPHSI.

60. DxOHOMHUYECKHE ACTIEKThl MEXAYHAPOJHOTO COTPYAHHYECTBA MO UCIOJIB30BAHUIO
YTJE€BOJOPOIHOTO ChIPHSI.

61. Uctopust OTKpBITUS W pa3padOTKM Ta30BbIX W HEPTIHBIX MECTOPOKICHUI B
Poccuiickoit @enepannm.

62. XuMust yriieBoJOPOIHOTO ChIPhS U MOsI OyayIiast mpodeccusi.

63. YrineBogopogHOE TOIIIIMBO, €r0 BU/IbI U HA3HAUYCHHE.

64. CunTeTHYECKHE KayuyyKH: HCTOPHUSI, MHOT00Opa3ue U MepCreKTUBBI.

65. Pe3nHOTEXHIUECKOE TPOU3BOJICTBO U €0 POJIb B HAYYHO-TEXHHUUECKOM Iporpecce.

66. CBapo4yHOE MPOU3BOJICTBO U POJIb XUMUU YTIIIE€BOJIOPOAOB B HEW.

67.Hedtp u ee TpaHCHOPTUPOBKA KAaK OCHOBAa B3aHMMOBBIFOJHOTO MEKIYyHAPOJIHOIO
COTpPYIHUYECTBA.

68. ApomaTHueckue yriieBoA0POAbl KaK ChIphe JUIsl IPOU3BOJCTBA MECTUINIOB.

69. YrneBosl v UX POJIb B )KUBOU MPUPOJIE.

70.CtpoeHue TJIOKO3BI: HMCTOPUS Pa3BUTHS TPEACTABICHHA U COBPEMEHHBIC
BO33pPEHUS.

71. Pa3zBuTHe caxapHO MpOMBIIILUIEHHOCTH B Poccun.

72.Ponb yriieBoJIOB B Mo Oyayiel nmpodecCuoHaIbHON IS TETLHOCTH.

73. Metanoun: xemopuius u xeMopoOous.

74.Jtanon: Benuuaiiiee 0Jaro u CTpaIrHoe 370.

75. ATKOTOJIM3M U eTo NpouIaKkTUKA.

76. MHOTOATOMHBIE CITUPTHI ¥ MOsI Oy Tymiasi NpoecCHOHANIbHAS IEATEIbHOCTb.

77.®opManpAerul Kak OCHOBAa IIOJIYYEHMsS] BEIIECTB W MaTepUajgoB [Uisl MOeEH
npodeccruoHaIbHON AESITETbHOCTH.

78. MypaBbHHas KUCJIOTa B IPUPOJIE, HAYKE U MPOU3BOICTBE.

79. Ucropus ykcyca.

80. Cnoxuble 2QHpHI 1 NX 3HAYCHHUE B IPUPOJIE, OBITY U IPOU3BOJICTBE.
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81. )Kupsl kak IpOAYKT MUTAHUS U XUMHYECKOE CHIPhE.

82.3amMeHa )KUPOB B TEXHUKE HEMHUIIEBBIM CHIPhEM.

83. HexBaTka mpoJOBONBCTBUS KaK TJIOOANbHAS MpoOiieMa YellOBEYECTBA U IMYTH €€
pEIICHHUS.

84. Mpina: mpoIioe, HacTosIee, OyayIee.

85. CpencTBa THTHEHBI HA OCHOBE KUCJIOPOACOACPKAIIUX OPTAHHYSCKUX COCTNHCHHIA.

86. Cunrernueckue Moromue cpeactsa (CMC): mOCTOMHCTBA U HEJOCTATKHU.

87. AMMuak u aMUHBI — O€CKUCIIOPOIHBIC OCHOBAHHSI.

88. AHWIMHOBBIC KPACUTEIH: UCTOPHSI, TPOU3BOICTBO, IIEPCIICKTHBA.

89. AMUHOKHCTIOTHI — aM(OTEPHBIC OPTaHHUYECKUE COSTMHCHUSI.

90. AMUHOKHCIIOTBI — KKHPITHYUKI» OCITKOBBIX MOJICKYIL.

91. CuHTeTHUYECKHE BOJIOKHA HA aMHUHOKHUCIIOTHOW OCHOBE.

92. «XKu3Hb 3T0 cioco6 CymecTBOBaHUS OCTKOBBIX TEl...»

93. CTpyKTyphI O€NKa U €ro IeCTPYKTypUPOBaHHE.

94. buonornyeckue GyHKIIUN OCIIKOB.

95. benkoBast 0CHOBa UMMYHHUTETA.

96. CIIM u ero npoduiakTuka.

97. lepunut Oenka B MUMIEBBIX MPOAYKTaX M €T0 MPEOJ0JICHHE B paMKax TT00ambHON
IIPOIOBOJILCTBEHHON TIPOTPaMMBI.

98. Xumus 1 OMOJIOTHS HYKIICUHOBBIX KUCIIOT
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