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IMNOACHHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHo# auciurminabel OY /.07 Xumus mnpegHazHavyeHa
mia u3ydenus Ouonoruu ['BIIOY PK «/[xaHkoil mpodeccuOHaNbHBIA TEXHUKYM)
peanin3yronieM 00pa3oBaTeNbHYI0 MpOrpamMMmy CcpeaHero oOmero oOpa3oBaHUsS B
Ipenenax OCBOCHMS OCHOBHOW MPOQPECCHOHAIBHONM 00pa30BaTEIbHON MPOrpaMMBbl
cpennero mnpodeccuonanbHoro oodpaszopanus (OIIOIT CIIO) na 06a3e OCHOBHOIO
o01ero o0OpazoBaHus MPH MOATOTOBKE KBATU(GUIIMPOBAHHBIX PA00UMX U CIYKAIIIHX.

OVY.07 Xumus msydaercs kak mnpoduibHas ydeOHas oOrieoOpa3oBaTenbHas
mucturiraa o npodeccun CIIO 43.01.02 IMapukmaxep npoduiis B o0beme 60 4acos.

[Iporpamma pa3paboTana Ha OCHOBE CIEAYIONIUX HOPMAaTUBHBIX JOKYMEHTOB:

—  Ilpukaza MunucrepcTBa obpasoBanus u Hayku Poccuiickoit deneparuu ot
17.05.2012 1. Ne 413 «0O06 yrBepxkaeHuun @DeaepanbHOr0 ToCyAapCTBEHHOrO
o0pa3oBaTeNbHOTO CTaHJApTa CPEJHEro MOJHOro obmiero oo6pazoBaHus» (C
M3MEHEHUSIMU U JIONIOJIHEHUSIMHU )

—  Ilucema JlenaprameHTa rocyJapCcTBEHHON MOJUTUKH B cepe MOArOTOBKU
pabounx kaapoB u JIIIO MwunucrepctBa obOpa3oBaHuss W Hayku Poccuiickoi
®eneparuu ot 17.03.2015 Ne 06-259 «O HanpapieHuu 10pabOTaHHBIX PEKOMEHIAIUN
[0 OpraHHu3aluy MOJYyYEeHHUsS cpeaHero olmero oOpa3oBaHMs B Mpeneaax OCBOEHUS
o0OpasoBaTelnbHBIX MPOrpaMM cpeaHero mnpodeccroHaabHOrOo o0pa3oBaHUs Ha 0asze
OCHOBHOro  obmiero  oOpa3oBaHMsi €  yd4eToM  TpeOoBaHMH  (enepalibHbIX
rOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M TONy4aeMOW CIEIHATbHOCTH
CpeHero NpoQpecCuoHaIbHOI0 00pa30BaHUS»;

—  IlpumepHoii mporpammbsl 0011€00pa30BaTENIbHON yU4E€OHON HUCHUILIIUHBI
«EcrerBo3Hanue» s mpodecCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3aIluil,
ofo0peHHol  Hay4HO-METOIMYECKMM  COBETOM [lentpa npodeccruoHanTbHOrO
oopazoBanus OPI'AY «OUPO» u peKOMEHIOBAHHOW Jis peaiM3allMid OCHOBHOMU
npodeccronansHoll  0OpazoBarenbHOU nporpamMbl CIIO Ha 6a3e OCHOBHOTO OOIIETO
o0pa30oBaHUs C TONYYEHHEM CpemaHero odmiero oOpa3oBaHus (mporokon Ne 3 ot 21
utosst 2015r1.);

- ®T'OC CIIO 1o npodeccun 43.01.02 [Tapuxmaxep. [Ipukaz 06 yrBepx aeHUn
®I'OC CIIO ot 02 aBrycra 2013 roma Ne730 (¢ usmenenusimu ot 09.04.2015 rona
npuka3 Ne389).

Conepxanue mporpaMmbl Y4eOHOM JUCHUIUIUHBI «XHMHS» HAIPaBJICHO Ha

JOCTHKEHUE CICAYIOIIMUX LEICH:

® OCBOCHHE 3HAHWI O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUPA U
METOJ1aX

€CTECTBEHHBIX HayK; 3HAKOMCTBO ¢ Han0o0Jiee BAXKHBIMHU HICIMU U IOCTHKESHUSIMHU
€CTECTBO3HAHMUSI, OKAa3aBIIIMMHU OTPEACIISIIONICE BIUIHUE HA PA3BUTHUE TEXHUKHU U
TEXHOJIOTH;

e OBJIaJCHHC YMCHHUIMH IIPUMCHSITH MTOJIYYECHHBIC 3HAHUS JJI1 OOBSICHEHUS SIBJICHUIN
OKPY’KaIOIIEro MUpa, BOCIPUITUSI UHPOPMAIIUU €CTECTBEHHO-HAYYHOTr0 U TIpodec-



CHOHAJIBHO 3HAYMMOT'0 COJIEpKaHUs; Pa3BUTHE UHTEIUIEKTYyaIbHbBIX, TBOPYECKUX
CHOCOOHOCTEH U KPUTHUECKOI'O MBIIIIEHHS B X0/1€ TIPOBEACHUSI MPOCTEUIIINX UCCIIe-
JIOBaHM, aHANIM3a SIBJICHUM, BOCIPUATHS U UHTEPIPETALUNA €CTECTBEHHO-HAYYHOU
uHbOpMaIuy;
® BOCIUTaHHUE YOSKJEHHOCTU B BO3MOKHOCTH [TO3HAHUS 3aKOHHOM MPUPOJIBI U UC-
NOJIb30BaHUS TOCTUKEHUN €CTECTBEHHBIX HAYK JUIsl pa3BUTHUS LIMBUIIM3AIMH U 110-
BBIIICHHSI KAYECTBA )KU3HU;
® [PUMEHEHHE eCTECTBEHHO-HAyUHBIX 3HaHUH B MPOPECCUOHATBHON AEITEIbHOCTH
Y TIOBCEHEBHOM JKU3HU AJI1 00ecrnedyeHrs 0€30MacHOCTH KUZHEEATEIbHOCTH;
I'PaMOTHOI'O UCIIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTMI; OXPaHbI 30POBbS,
OKPY’KAIOIIEH CPEBI.

N3yuyenue yuyeOHoil auctumummasl OY[.07 Xumus 3aBepiuaeTcss NpoMeXKyTOYHON
aTTecranueil B popmMe 3K3aMeHa.



1. OBILIASI XAPAKTEPUCTUKA PABOUYEM IPOT'PAMMBI YUEBHOI
JAACHUIIJIMHBI OY .07 XUMUSA

[Tporpamma o001Ie00pazoBarebHONM y4eOHOM aucUUIUIMHBL «EcTecTBO3HaHUE
npegHa3HadeHa  JUIsl  M3Y4YeHHMsl ~ €CTECTBO3HAHMS B MPOQECCHOHAIBbHBIX
o0pa3oBaTeIbHBIX OPraHU3aLMAX, PEATU3YIOUMX O00pa30BATENbHYIO IMPOrpaMMy
cpenHero  obmiero  oOpa3oBaHMsi B Ipeleliax ~ OCBOGHHMSI ~ OCHOBHOM
npodeccronansHoit obpazoBarenbHor mporpammbl CITO (OIIOIT CIIO) na 6aze
OCHOBHOI0 0011ero o0pa3oBaHusi, MpU MOATOTOBKE KBATHU(PUIUPOBAHHBIX pabOUuX,
CITy’>KaluX, CIEIHATNCTOB CPEAHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpedoBaHuii dI'OC cpennero oOuiero
o0pa3oBaHus, MPEABSIBISIEMBIX K CTPYKTYPE, COJIEPKAHUIO U PE3YJIbTATAM OCBOEHUS
yueOHOM NuCUUITUHBI «ECTEeCTBO3HAHKEY», B COOTBETCTBUU ¢ PexoMeHganusiMu mo
OpraHu3aldy TMOJIYYEeHHUs] CPEIHEro oOIero oOpa3oBaHUs B MpPEAEIaX OCBOCHMS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATLHOTO 00pa3oBaHusl Ha 0ase
OCHOBHOTO OO0IIero o00pa3oBaHWs ¢ ydeToM TpeOoBaHUM  (pemepanbHBIX
rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TOIy4aeMoOW Mpodeccur WUiu
CHEIUANTBHOCTU CPEAHETO MpodhecCHoHaATBLHOT0 00pa3oBaHus (TMCEMO
JlemapraMeHTa rocyJapCTBEHHOW MOJIUTUKU B cepe MOATOTOBKH pabOuMX KaJIpoB
u JITTO Muno6puaayku Poccun ot 17.03.2015 Ne 06-259).

EcTecTBO3HAaHME — Hayka O SBJIEHUSX M 3akOoHaX Mpupoasl. CoBpeMeHHOE
€CTECTBO3HAHUE BKJIFOYAET MHOXKECTBO €CTECTBEHHO-HAYUHBIX OTPACIEil, U3 KOTOPBIX
HanOoJiee BaKHBIMU SBIAIOTCS (hu3uka, Xumusi u Ouonorusi. OHO OXBaThIBAET HIUPOKHIA
CHEKTP BOIMPOCOB O Pa3HOOOpPa3HBIX CBOMCTBaX OOBEKTOB MPHUPOABI, KOTOPHIE MOMXHO
paccMaTpuBaTh Kak euHoe 1enoe. EcTecTBeHHO-Hay4YHbIe 3HaHUS, OCHOBAaHHbIE Ha HUX
TEXHOJOTUU (POPMUPYIOT HOBBIM 00pa3 Ku3HHU. BbICOKOOOpAa30BaHHBIM 4YEIOBEK HE
MOXXET JUCTAHIUPOBATHCS OT (YHIAAMEHTAIBHBIX 3HAHUN 00 OKpYKalomeM MHUpE, He
PUCKYsI OKa3aTbCsl OECIOMOILIHBIM B MpodeccuoHanbHON aedrenbHOcTU. Jlroboe
MEPCIEKTUBHOE HAMPABICHUE ACSITEIbHOCTH YEIOBEKA MPSIMO MU KOCBEHHO CBA3aHO C
HOBOW MaTepuaibHOW 0a30i M HOBBIMHU TEXHOJOTHSMH, U 3HAHHUE WX €CTECTBEHHO-
Hay4YHOU CYLIHOCTU — 3aKOH ycIexa.

EcrecTBO3HaHME — HeEoThEeMJIEMasi COCTaBIAIOIIAS  KYJIBTYpPbI:  ONpPEAeIss
MHUPOBO33pEHUE YEJIOBEKa, OHO IMPOHMKAaeT W B TyMaHuUTapHyro cdepy, U B
OOLIECTBEHHYIO KHU3Hb.

PanonanbHBI  €CTECTBEHHO-HAYYHBIA METON, C(HOPMHUPOBABIIMICS B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT eCTeCTBEHHO-HAYYHYIO KapTUHY MHUpPa, HEKOe 00pa3Ho-
bunocodckoe 0000IICHNE HAYYHBIX 3HAHUH.

EcTtecTBO3HAHME Kak HayKa O SBICHUSX W 3aKOHAX MPHUPOBI BKIIOYACT TaKKE OJHY
13 BXHEUIINX OTPACIIEd — XUMHUIO.

XumMusg — HayKa O BEUIECTBax, HUX COCTABE, CTPOCHUM, CBOMCTBAX, IPOILECCax
MPEBpAICHHS, UCTIOIb30BAaHIH 3aKOHOB XUMHH B MPAKTUYECKON EATEIHLHOCTH JIO/ICH,
B CO3/IaHUU HOBBIX MAaTEPHAJIOB.

B mpodeccuonanbHblx  00pa3oBaTENbHBIX ~ OpraHU3AIMIX,  PEATM3YIOIINX
o0pa3oBaTelbHYI0 MPOrpaMMy CPEIHEro OOIIero oOpa3oBaHUsl B Mpelesiax OCBOCHUS
OIIOII CIIO Ha 6a3e ocHOBHOTO 001Ier0 00pa30BaHMsI, U3YYaETCsl UHTETPUPOBAHHAS



yueOHasg aucuuiuinHa «EcTecTBO3HaHMWE», BKIIOUANOIIAs TPU paszfena, o0JIalaroliue
OTHOCUTEIIBHOM CaMOCTOSITEIBHOCTBI0 U LEJIOCTHOCTBIO — «@Pu3uka», «Xumus»,
«buosorus»» — 4YTO HE HapyllaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHO-HAYYHOI'O
00pa30BaHUS CTYICHTOB.

IIpu ocBoenun mpodeccuit CIIO wu cnemuansHocTedt CIIO  comnuanbHO-
PKOHOMHMYECKOr0 W TyMaHUTapHOro mnpoduieid mnpodeccHoHaIbHOro 00pa3oBaHUs
ecTecTBO3HaHUE n3ydaercs Ha 6azoBoM ypoBHe DI'OC cpennero odiiero o0pazoBaHus
C YYETOM clelM(PUKH OCBauBaeMoil MpohecCuu Wi CelMalbHOCTH.



2. PE3YJIbTATHI OCBOEHUSA YYEFHOM TUCIIUILINHBI

OcBoeHue cojepkaHusi y4yeOHOMW JUCHUIUIMHBI «XHUMHS», OOeCreynuBaeT
JOCTIKEHNE 00YJarOIUMUCS CIEAYIOMIUX Pe3yIbTaTOB:

® JIMYHOCTHBIX:

-YCTONYMBBIA UHTEPEC K UCTOPUH U JOCTHKEHUAM B 00JaCTH €CTECTBEHHBIX HaYK,

YyBCTBO F'OPJIOCTH 32 POCCUICKHE €CTECTBEHHBIE HAYKH;

-TOTOBHOCTb K MPOJAOKEHUIO 00pa30BaHUs, OBBIIIEHUIO KBAIM(PUKALUK B U30paHHON
npogecCHOHaIbHOMN AEATENIEHOCTH C UCIOJIb30BAaHUEM 3HAHUM B 001aCTH
€CTECTBEHHBIX HAYK;

-00bEKTUBHOE OCO3HAHUE 3HAYUMOCTH KOMIETEHINI B 00JaCTH €CTECTBEHHBIX HAYK
11 4eJI0BeKa M 00I1eCTBa, YMEHUE UCIO0Ib30BaTh TEXHOJIOTMUYECKUE TOCTHKEHUS
B 00jacTH (PU3MKH, XUMHM, OMOJIOTMU JUIsl TOBBIIIEHUS COOCTBEHHOIO HHTEJIEK-
TyaJIbHOTO Pa3BUTHA B BHIOPAHHOM MPO(ECCHOHATBEHOM eI TENbHOCTH;

-YMEHHE IPOAHAIU3UPOBATh TEXHOTECHHBIE IOCIEACTBUS JUIsl OKpYXKaroUled Cpelbl,
OBITOBOI M MPOU3BOJCTBEHHOM JESITEIILHOCTH YEJIOBEKA,;

-TOTOBHOCTb CaMOCTOSITENIbHO JOObIBaTh HOBBbIE i Ce€0sl €CTECTBEHHO-HAy4YHBIE
3HAHMSI C UCTIONB30BAHUEM JIJISl 3TOT'O JOCTYIHBIX HCTOYHUKOB MH(OpMAIUH;

-YMEHHE YNPAaBIIATh CBOEH IMO3HABATENBHOM AESATEIBHOCTHIO, MPOBOJUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOT'O MHTEIJIEKTYaJIbHOTO Pa3BUTHS;

-YMEHHE BBICTPaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILEHHUS B KOMaHE MO PEIICHHIO
00IIMX 3a71a4 B 00J1aCTH €CTECTBO3HAHMUS,

e MeTanpeIMeTHbIX:

-OBJIaJICHUE YMEHUAMH U HaBbIKAMH Pa3jIMYHbIX BUJIOB MTO3HABATEIBLHOMN J1€ATEIbHOCTH
JUISl U3yYEHHUS Pa3HBIX CTOPOH OKPY KAKOIIEro ECTECTBEHHOIO MUPA;

-IIPUMEHEHHE OCHOBHBIX METOJOB MO3HaHUs (HAOJMIOJIEHUS, HAYYHOI'O HKCIIEPUMEHTA)
JUTSL U3yYEHUS Pa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, C KO-
TOPBIMHM BO3HUKAET HEOOXOJUMOCTb CTAIKUBATHCS B IPOPECCUOHAIBHOM cdepe;

-YyMEHHUE OIpEeAeNaATh LU W 3aJa4d ACSITeIbHOCTH, BBIOMpPATh CPEACTBA ISl HX
JNOCTHKEHUS Ha ITPAKTHUKE;

-YMEHHE HMCIOJb30BaTh Pa3IU4Hble UCTOYHUKH JJI TOJYUYEHUs] €CTECTBEHHO-HAYyYHOU
uH(GOpPMAIMU U OLIEHWBATh €€ JOCTOBEPHOCTH ISl JOCTUIKEHHS ITOCTABJICHHBIX IIeNei
Y 3aJ1a4;

® MpeAMeTHBIX:

-c(OpMHPOBAHHOCTh yYMEHUN MOHUMATh 3HAUYUMOCTH E€CTECTBEHHOHAYYHOTO 3HAHUS

U1 KaXKJIOr0 4eJOBEKa, HE3aBUCHUMO OT €ro NpOoQecCHOHAIbHOW JEATEIbHOCTH,

paznuyath (AaKThl U OLICHKH, CPaBHUBATh OLIEHOYHBIE BBIBOIbI, BUAETh HX CBS3b C

KPUTEPHUSIMU OLICHOK M CBSI3b C KPUTEPSIMU C OINPEACIEHHONW CUCTEMOM LIEHHOCTEH,

MPEACTABICHUNA O IEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHMpa,

IpPUPOAE KAK E€AUHOM UENOCTHOM CHCTEME, B3aUMOCBS3M  YEJIOBEKA, MNPUPOIBI U

o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacilTabax BeeneHHOM;

-BJIaJICHUE 3HAHUSIMH O HanOOoJIee BaXKHBIX OTKPBITUSAX U JOCTHKEHHUSIX B 00JIaCTH
€CTECTBO3HAHUS, MTOBJIMABLINX HA 3BOIIOLUIO MPEJCTABIECHUI O IPUPOJIE, HA pa3-
BUTHE TEXHUKU U TEXHOJIOTU;



-c()OpMUPOBAHHOCTh YMEHHUSI MPUMEHATh €CTECTBEHHO-HAYYHbIE 3HAHUS JJIs1 00b-
SICHEHUS OKPYKAIOIINX SBJICHUM, COXpAaHEHUS 3JI0POBbs, o0ecredeHus: 6e3omnac-
HOCTH KU3HENIEATeIbHOCTH, OEPEKHOr0 OTHOIIEHHSI K IPUPO/IE, PALTMOHAIBHOTO
MIPUPOIOTIONH30BAHNS, & TAK)KE BBITIOTHEHUS POJIA TPAMOTHOTO TTOTPEOUTENS;

-c()OpMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METO/I€ MO3HAHUS IPUPOABI U
CpEeACTBaxX U3YYEHUS] MEraMupa, MaKpoOMUpa 1 MUKPOMHUPA;

-BJIaJICHUE TIPUEMaMU €CTECTBEHHO-HAYYHBIX HAOJIIOJICHUM, OMBITOB, UCCIEIOBAHUNA U
OLICHKH JTOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIHTATOB;

-BJIaJICHUE TOHATUMHBIM alllapaTOM €CTECTBEHHBIX HAYyK, IMO3BOJSIOIIMM IT03HABATH
MUp, Y4aCTBOBaTh B JUCKYCCHUSIX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, MCIIOJIb30BATh
pa3TUYHBIC UCTOYHUKU MH(GOPMATIMH JIJISI TTIOJITOTOBKU COOCTBEHHBIX
paboT, KPUTHIECKU OTHOCUTHCA K coobienusm CMU, conmepkaiuM HayqHYIO
UH(pOpMALIHIO;

-c()OpMUPOBAHHOCTH YMEHUI MMOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHMSI
JUTSL KQXJ10T0 YeJIoBeKa HE3aBUCHMO OT €ro NpodecCuoHaIbHOM 1eITebHOCTH,

paznuuath GakThl U OIIEHKH, CPABHUBATH OLICHOUHBIE BHIBOJIbI, BUJIETh UX CBSI3b C
KPUTEPUSMH OLICHOK U CBSI3b KPUTEPHUEB C ONPENECIEHHON CUCTEMOMN LIEHHOCTEN.



3. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILJIMHBI

3.1. O0bem yueOHOH TUCHUNIIMHBI U BU/IbI Y4eOHOH padoThI

Bup yueOHoM padoThI Odnem
4acoB
O0beM 00pa3oBaTeIbHOM HATPY3KH, YaC 90
Oo6s13aTesIbHAR ayUTOPHAA yueOHAsl HATPy3Ka (BcCero) 60
B TOM YHUCIIE:
MPaKTUYECKUE 3aHATUSA 18
CamocrosiTesibHasi paboTa o0yualouierocsi (Bcero) 30

HpOMQ)KyTO‘IHaH aTrecranuda B cl)opMe IK3aMEHa




3.2. TemaTu4eckoe NJIAHUPOBaHUE ¢ coaepkanne yueoHoii qucuumauabl OY .07 Xumus

HaumeHnoBanue Coaepxanue yueOHOro marepuaa u GopMbl OPraHU3aIHH AeSITeTbHOCTH O0bem | XapakTepuCTHKa OCHOBHBIX

pa3esioB U TeM o0yyarommxcst 4acoB BHU/IOB /1eSAITEJILHOCTH

o0yuawuerocs (Ha ypoBHe
Y4eOHbIX 1efiCTBHIA)

XUMUA

Coaep:xkanue y4eOHOro MmaTepuaJia OOBbscHEeHHE XUMHUYECKUX
HBHGHHﬁ, MPOUCXOAAIINX B
npupojie, ObITY U Ha
1.XuMnueckass KapTMHa MHUpa KaK COCTaBHAas YacTb €CTECTBEHHO-HAyYHOM IIPOU3BO/ICTBE.

BBenenue 1 | KapTHHBI MUpa. Posnb XvMHM B )KU3HU COBPEMEHHOTO O0IIeCTBA. 2 Omnpenenenne BO3MOXKHOCTEN
2.IlpumMeHEeHNE JTOCTMKEHUH COBPEMEHHOW XUMHH B TYMaHHTapHOW cdepe MPOTEKAHUA XUMUIECKUX
NEeSTENBHOCTH OOIIIECTRA. MpEBpAIICHUI B pa3IMUHbIX
YCIOBHUSAX

Copnepxanue yyeOHOro Mmarepuajia YMeHue 1aBaTh ONpPEACIICHUE U
OTEepUPOBATH CIETYIOIIUMU
XU-MHYECKUMHU MTOHATUSMU:
BEIIECTBO, XMMUYECKUN
3JIEMEHT, aTOM, MOJIEKYJIa,
22 OTHOCUTEIIbHBIE aTOMHAs U
OcHOBHbIC IOHATHSA M 3AKOHbI XUMHH. MOJIEKYJISIpHAsl Macchl, MOH,
1.ITpeamet xumun. BemectBo. ATom. Mosekyina. JUIOTPOIINSL, U30TOIIBI,

2. XUMHYECKHH JIEMEHT U ()OPMBI €T0 CYIIECTBOBAHMS. XUMHUYECKasi CBS3b,
3.IIpocTeie U COXKHBIC BELIECTBA. ANEKTPOOTPHULIATEIBHOCTD,
BaJICHTHOCTbh, CTENIEHb
OKHCJIEHHSI, MOJIb, MOJISIpHAsI
Macca, MOJISIpHbIN 00beM
ra3o00pa3HbIX
BEIIECTB.BEIIECTBA

Tema 1.

Oo6mas u He-
OpraHuYecKasi 1
XUMMUS.
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Iepunonnyeckuii 3akon u [lepuoagnueckasi cucreMa XMMUYECKHUX 3JIEMEHTOB
J1. U. Menneseena.

4.0t1kportue [lepuoguueckoro 3akona. [lepuoanueckas cuctemMa XUMHUYECKUX
anemenToB [l. 1. Menneneena.

5..3nauenue [lepuonnyeckoro 3akoHa u [leproanueckoit CUCTEMbI XUMUYECKUX
anemeHToB JI. . Menzeneesa 1 pa3BUTHS HayKU M IOHUMAHUS XUMUYECKON
KapTHUHBI MUPA.

MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSL.

VYcTaHOBKA 3BOTIOLMOHHON
CYLIHOCTH MEHJIEJIEEBCKON U
COBpPEMEHHOH (OPMYITHPOBOK
MEePUOINYECKOT0 3aKOHA
J.1.Menneneera.
OOnbsicHeHHEe (HU3UIECKOTO
CMBbICIIa CUMBOJIUKU
MEPHOANIECKON TaOTUITBI
XUMHUYECKHUX DJIEMEHTOB
JA.M.MenneneeBa (HoMepoB
AIIEMEHTa, TIepUo/ia, TPYIIIbI) U
YCTaHOBKA MPUYUHHO-
CJIEICTBEHHOU

CBSI3U M@Ky CTPOCHHEM
aToMa U 3aKOHOMEPHOCTSAMU
W3MEHEHUSI CBOMCTB 3JIEMEHTOB
1 00pa30BaHHBIX MU BEIIECTB
B [IEpHO/IaX U TPyMIax.

CTtpoeHue BeliecTBa.

6.KoBajieHTHAs CBsI3b: HETOJSIPHAS U TIOJISIPHAS.
7. NonHnas cBsa3b. KaTHOHEI 1 aHHOHEI.

8. MeTamnueckas CBS3b.

9.BonioposiHasi CBs3b.

Bopa. PacTBopbl.

10.Boxa B mpupoe, ObITY, TEXHUKE U Ha TIPOU3BOJICTBE.

11.duznyeckne U XuMUYECKHE CBOMCTBA BOJIbI. OTIPECHEHHE BOJIBI.
12.ArperaTHbie COCTOSTHUS BOJIBI U €€ TIEPEeX0/Ibl U3 OJHOTO arperaTHoro
COCTOSIHUS B JIPYTO€.

XuMHYeCKHe PeaKIMH.

PactBOpBI, 371€KTPOJIUT U
HEAJIEKTPOJIUT,MIEKTPOIUTHYEC
Kasi IUCCOLUALINS, OKHCIIUTEIb
1 BOCCTAHOBUTENb, OKUCIICHHUE
¥ BOCCTAaHOBJICHHE, TETNIOBOM

s dexT peakuu, CKOPOCTh
XUMHUYECKON PEAKIUH,
KaTaJlu3, XUMHUYECKOE
paBHOBECHE
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13.TToHsITHE O XUMUYECKOM PEaKIIUU.
14.Tunpl XUMUYECKUX PEAKIIMII.
15.CxopocTh peakuuu U GakTopbl, OT KOTOPHIX OHA 3aBUCHT.

IIpakTnyeckoe 3ansaTre Ne 1 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT

5 | pasnuuHbIX (HaKTOPOB (TEMIEPATyphl, KOHIICHTPAIIUN BEIIECTB, ICUCTBUS 2

KaTaJIM3aTOPOB)
Knaccupurkanuss HeopraHm4ecKux coeIHHEHU U UX CBOMCTBA.
16.0Oxcunpl, KUCIOTHI, OCHOBAHHUSI, COJIH. XapakTepHucTHKa COCTaBa,

6 | 17.IloHsATHE O THAPOIU3E COJICH. CTPOEHUSI, CBOMCTB, IOJYYCHUS
18.Cpena BOIHBIX pPacTBOPOB COJIEH: KUCHasl, HEUTpalbHas, IeI0YHasl. Y TIPYMEHEHUs BaXKHEHIInX
19.Bonoponnsiii nokaszarens pH pactBopa. metaioB (IA u II A rpynm,
MeTanjibl 1 HEMETALIbI. ATFOMHUHUSL, KeJle-
20.00mmme Gpu3ndecKkue 1 XUMUIECKHE CBONCTBA METAJLIOB. 3a, a B €CTECTBEHHO-HAYYHOM

7 21.06mas XxapakTepuCTHKa TIIaBHBIX MOJTPYI HEMETAIUIOB Ha IIPUMEpe npoduiie 1 HEKOTOPbIX d-
TaJIOT€HOB. AJIEMEHTOB) U UX COCAMHCHUIN

22 .BakHEWIe COSAMHCHHS METAJUIOB U HEMETAJUIOB B TIPUPOJIE U
XO03SIUCTBEHHOU AESITEILHOCTH YeIIOBEKa

IIpakTnueckoe 3ansitue Ne 2.Peakuun oOMeHa B BOJHBIX PacTBOpax

8 | DJIEKTPOJIUTOB. 2
BelnosIHEHME XUMHYECKOTO
9 | lIpaktuueckoe 3ausitue Ne 3 Onpenenenue pH pactBopa coeil. 2 JKCIIEPUMEHTA B IIOJHOM
IIpakTnueckoe 3ansitue Ne 4 BeiTecHeHue xJ10poM Opoma U HoJa U3 pacTBOPOB COOTBETCTBUU C IIPABUIIAMH
10 | ix comeit. 2 0€30I1aCHOCTH.

Habmonenue, pukcanus u
ONMCAaHHE PE3YIbTATOB

IIpakTyeckoe 3ansaTue Ne S BzauMoaeincTBue METAILIOB € PAaCTBOPAMU KHUCJIOT

11 | ¥ comeit. 2
IIPOBEACHHOI0 3KCIIEPUMEHTA
IIpoBenenue
CamocTtositeibHass pabora cryaeHTOB: [loaroroBka yYCTHBIX BBICTYIJICHHH IO CaMOCTOSITEIBHOTO IONCKa
3aJlaHHBIM TeMaM, 3Cce, [OKJIaJ0B, pedeparoB, HHAMBUIYAIbHOTO IPOEKTa C 12 XMUMUYECKOH MH(OpMaIH
HUCIIOJIB30BaHHUEM I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTUH U ap. C UCIIOJIb30BAHUEM PA3JIMYHBIX

MCTOYHHUKOB (HAy4YHO-
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MOMYJISPHBIX U3JaHUH,
KOMITBIOTEPHBIX 043 JTaHHBIX,
pecypcoB UnTepHera).
Ucnone3oBanue
KOMITBIOTEPHBIX TEXHOJIOT Ul
17151 00paboTKH

U Tiepejaul XUMHYeCKON
uH(boOpMalnu U ee
MPEJICTABICHUS B PA3IIUYHBIX
dhopmax

Tema 2.
Opranuyeckas
XUMHSI.

Conep:xxkaHue y4eOHOro MaTepHuaJia

OcHOBHBIE 110J10K€HHS TEOPUH CTPOCHHS OPraHNYeCKUX COeIMHEeHH.

XapaKTepHUCTHKA COCTABA,
CTPOEHUS, CBOWCTB, MOJTYYCHHUS

! 1.MHoroo0pa3ue oprannueckux coeqruaeHni. [lonstue nsomepun Y IPUMEHEHUS BaKHEHIIINX

2 | YrieBogopoasbl. KJIaCCOB YIIIEBOAOPOJIOB
2.IlpenenbHble M HEMPEACITBHBIE YTIIEBOIOPO/IBL. (anmkaHOB, IIMKIIOATTKAHOB,
3.Peakuus nonumepusanuu. aJIKEHOB, aJIKHHOB, apCHOB) U
4.TTpupoJHBIE HICTOYHUKH YTIIEBOJOPOIOB. ux HanboJee 3HAYUMBIX
5.¥YT1eBoopo/Ibl KaK OCHOBA MEXIYHApOJAHOTO COTPYJHHUYECTBA U Ba)KHEHIIHIA B HAPOHOXO3SHCTBCHHOM
MUCTOYHUK opMHpoBaHus Orokera PD TJIaHE TIPEICTABUTEIICH.

10

Kucnopoacoaep:kamye opranu4eckue BemecTna. ®opMynupOBKa OCHOBHBIX
6.IlpeacraBuTENIN KUCIOPOICOEPKAIIUX OPTAHUICCKUX COCTNHEHHMA: MIOJIOKCHUN TEOPUHU

3 | METWJIOBBIN M STUJIOBBII CIIUPTHI, TIUIEPUH, YKCYCHAsI KMCIIOTA. XMUMHUYECKOI'O CTPOEHUS
7. Kupbl Kak ciI0KHbIE FUPBI. OpraHWYEeCKUX COETMHEHUN U
8.YrieBoJbl: III0K03a, KpaxMall, HeJUTI0JI03a. XapaKTepUCTHKA B CBETE 3TOU
A3oTcoaep:Kalme OpraHnyecKue coeAMHeHUs . TEOPHUHU CBOMCTB OCHOBHBIX

4 9.AMUHBI, aMUHOKHUCIIOTHI, OCIIKH. KJIACCOB OPraHUYECKUX
10.Ctpoenue u 6uosnornveckas GyHKIUs OCITKOB. COCIMHEHUN

5 IpakTuyeckoe 3ansirne Ne 6 X UMUYECKUE CBOMCTBA YKCYCHOM KUCJIOTHI: 9

B3aMMOJICHCTBHE ¢ UHIUKaTOpaMu, MeTaiiamu (Mg), ¢ ocCHOBaHUSIMU
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(Cu(OH)2) u ocuoBubiMu okcugamu (CuO). BEINOTHEHHE XUMHYECKOTO
IIpakTuyeckoe 3ansaTue Ne 7 O0patumas 1 HeoOpaTuMas IeHaTyparys OEIKOB. OKCIIEPUMEHTA B IOJTHOM
COOTBETCTBUU
C IpaBuUIaMu 0€3011aCHOCTH.
5 5 Habmronenue, pukcanus u
OTIMCaHUE PE3YJIbTaTOB
MPOBEAEHHOT O
IKCIIEPUMEHTA
7 Ilmacrmacebl ¥ BoJIOKHA. [ToHATHE O IIacTMaccax M XMMHYECKMX BOJIOKHAX.
HatypanbHble, CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
8 IpakTrueckoe 3ansitue Ne 8§ O3HaAKOMJICHHE C CHHTETUUECKUMH U 5
HCKYCCTBCHHBIMU TOJTMMEPAMHU.
IMpakTnyeckoe 3ausaTue Ne 9 OnpeneneHue pa3IMuHbIX BUJIOB XUMHUYECKHX BrinonHenne XuMH4eCKOTo
BOJIOKOH. AKCIIEPUMEHTA B ITOJTHOM
COOTBETCTBUU C MPaBUIAMH
0e301acHOCTH.
9 2 Habmronenue, pukcanus u
OTMCaHUE PE3YJIbTAaTOB
MIPOBEAEHHOT O
IKCIIEPUMEHTA
IIpoBencHue

CaMOCTOSITEIBHOTO TIOUCKA
XUMHYECKON MHPOpMAITUU

C UCTOJIb30BaHUEM PA3ITUYHBIX
HMCTOYHHUKOB (HAy4YHO-
MOMYJSPHBIX U3JaHUH,
KOMIIBIOTEPHBIX 043 JTaHHBIX,
pecypcoB UnTepHera).
Hcnons3oBanue
KOMITBIOTEPHBIX TEXHOJIOT Ul

CamocTtositenbHas padora: [loaroToBka yCTHBIX BBICTYIJIEHH 10 3aJaHHBIM TEMaM,
Jcce, JOKIANoB, pedepaToB, HWHAMBUIYAJIBHOTO IPOEKTAa C HCIOIb30BAaHHEM 12
UH(POPMALIMOHHBIX TEXHOJIOTUH.
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IUTs1 00paboTKH

Y MIepeIayd XUMHYECKOU
UHpOpPMALIUU U ee
MIPEJICTABIICHUS B Pa3TUIHBIX
dopmax

Tema 3.
XumMusd "
JKU3HD.

Conep:kaHue y4eOHOT0 MaTepHaja

XuMHS 1 OPraHu3M 4eJI0BeKa.

1. XuMuueckue 3JIeMEHThl B OpraHU3MeE YeTIOBEKA.

2.0pranuvecKkre U HEOpPraHWYECKHE BEIIECTBA.

3.0OCHOBHBIC XU3HEHHO HEOOXOIUMBIC COCAMHCHHS: OCJKH, YIIICBOJBI, JKUPBHI,
1 | BUTAaMHHEL

4.YrneBojpl — TrIaBHBIN UICTOYHUK SHEPTHH OPTaHU3Ma.

5.Ponb xkupoB B opranuzmMe. XoJeCcTeprH U €ro Pojib B 3JJ0POBBE UEITOBEKA.
6.MuHepaabHBIC BEIICCTBA B MMPOYKTaX MUTAHUS, MAIICBBIC JOOABKH.
COanaHcupoBaHHOE MHUTAHUE.

Xumus B ObITY.
7.Bona. KauectBo Bopl. MotOIIHE M YUCTSIINE CPEACTRA.
8.IlpaBuia 6e3omacHoON pabOTHI CO CpeCTBAMU OBITOBON XUMUH.

OOBscHEHNE XMMHUYECKHUX
SIBIICHUH, POUCXO/ISIINX B
MpUpo/ie, OBITY U Ha
MIPOU3BOJICTBE.
Onpenenenrie BO3MOKHOCTEM
MPOTEKAHUS XUMHUYECKHUX
MIPEBpAIICHUI B pa3IMYHbIX
YCIIOBHSIX.

CobmroieHue mpaBui
AKOJIOTUYECKH TPAMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIeH
cpene.

O1eHKa BIMSHUSA XUMHUYECKOTO
3arps3HEHUS OKPYXKaroIen
cpeasl

Ha OpraHU3M YeJIOBEKa
JIPYTHE KUBBIE OpPraHU3MBI.
CobroeHue mpaBuI
6e30macHoro odpaieHus ¢
TOPIOYUMH U TOKCUYHBIMHU
BEIIeCTBAMHU, J1a00paTOPHBIM
000pyI0BaHUEM.
[ToaroroBka pacTBopoB
3aJJaHHOM KOHIIEHTpalluU B
OBITY U Ha IPOU3BO/ICTBE.
Kputnueckas onenka
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CamocTosiTeqbHasI paﬁoTa: ITogroroBka YCTHBIX BLICTyrIJ'IeHI/II\/'I 10 3aJaHHBIM T€Mam,

JOCTOBEPHOCTH XHUMHUECKON
UH(POPMAIINH, TOCTYAIOLICH
U3 Pa3HbIX UCTOYHUKOB

[IpoBenenue
CaMOCTOSTEILHOTO TIOUCKA
XUMUYECKON HH(DOpMAITUN

C HCTIOJIb30BAaHUEM PA3JINYHBIX
HMCTOYHUKOB (HAay4HO-
MONYJIIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UHTepHeTa).

acce, JOKIANOB, pedepaToB, WHAMBHIYAILHOTO TIPOCKTAa C  HCIIOIH30BAHHEM 6
o Hcnonp3oBanne

MH(GOPMALIMOHHBIX TEXHOIOTH. .
KOMITBIOTEPHBIX TEXHOJIOTHI
IUTs1 00paboTKH
Y MIepeIayd XUMHUYECKOU
uH(bOpMaIIH U €€
MIPEJICTABICHUS B PA3JTHIHBIX
dbopmax

Ilpomesrccymounan ammecmauun: IK3aMeH

Bcero: 90
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4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI

4.1. TpeGoBaHHMsA K MAaTEePHAIbHO-TEXHHYECKOMY O0ecrie4eHHuI0

Just peanuzanuu nporpammbl  yaeOHol gucturuinael OY .06 Xumus
MpEeAyCMOTPEH KaOuHeT XUMUHU OCHAIIEHHBIH 000pY10BaHUEM:
1. Ilocamounblie MecTa O KOJIMYECTBY CTYJIEHTOB.

PaGouee mecTo npemnoaaBaTens.

PeakTuBbl 1 000pyA0BaHUE JIJIsl IPAKTUUYECKUX PaOOT.

PaGouas menoBas gocka.

Harnsigueie nocoOus (yueOHUKa, M1aKaThl, pa3JaTOUYHbIA MaTepHall,

o bk N

KOMIIJIEKTHI JIJAOOPATOPHBIX M MPAKTUIECKUX PadoT).
[Tepnoguueckas cucrema xumuueckux snemeHToB .M. Menneneena.

o

7. Psn HanpspKeHU METaIoB.
8. Tabnuia pacTBOPUMOCTH COJIEH, KUCIOT ¥ OCHOBAHUM B BOJIE.
TEXHUYECKUMU CPEICTBAMHU O0yUCHHUS:

1. IlepcoHanbHBII KOMIBIOTEP.
2. DKpaH.

4.2. NudopmannoHHoe odecniedyeHUe peajn3auu NporpaMmmbl

Jns  peanuzanuu  mporpammbl - OmOnumoreunbii  ¢onny  [BIIOY  PK
«JI>KaHKOUCKHMI TMPO(ECCUOHANBHBIN TEXHUKYM» HMEET NeYaTHbIC W/WIu
3JIEKTPOHHBbIE 00pa30BaTENIbHbIE U MHPOPMAIMOHHBIE PECYPCHI, PEKOMEHIYEMBIX
JUTSl UICTIOJB30BaHUS B 00pa30BaTENbHOM MPOLIECCE:

4.2.1. lns1 o0yqaommxcst
OcHOBHBIE HCTOYHHKH:

O.1.T.E. Pym3utuc, ®.I'. ®enpaman «Xumust 10 kimace» yaeOHUK TSt
0011e00pa3oBaTEIbHBIX OPraHU3aIMMN C MPUITIOKEHUEM Ha DJIEKTPOHHOM
Hocurene. ba3zoBeiid ypoBenb. M.: «IIpocsemenue», 2014.- 224 c.;

O.2. T'E. Pymutuc, ®@.I'. ®enpaman «Xumus 11 kmace» yaeOHHUK 1S
0011e00pa3oBaTEIbHBIX OPraHU3alMI C MPUIOKEHUEM HA AIIEKTPOHHOM
HocuTene. ba3zoBelil ypoBenb. M.: «IIpocBemienue», 2014. — 224 c.
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I[OHOJIHHTeJILHLIe HCTOYHHUKMU

J.1. WnguBunyanbHbI TPOEKT oOywaromierocs mo xumud. 10-11 kmacchr :
y4eOHo-

Metonuueckoe obecrieuenue oopazoBarensHoro mapmpyta/ H.H. ITunsaukoBa. —
Bosnrorpan : Yuurens, 2016.-87c¢.;

J.2. Xumust mist mpodeccuii U CHelHUaIbHOCTeH TEXHHYECKOrO0 U €CTeCTBEHHO-
Hay4qHOro npoduis: yueOnuk s cryaenra / O.C. Tadpuensn, U.I'. OctpoymoB. —
M.: «Akagemusa», 2018.- 496¢.;

H.3. Xumus npng npodeccuid M CHENMATBHOCTEH TEXHUYECKOTO MpOoduiei:

yueOHuk mus crynaeHra / FO.M. Epoxun, M.b. KoBaneBa. — M.: «Axkamemusy»,
2018.- 272c.

4.2.2. Jlast npenoaaBareJiei

1. O6 obpazoBannu B Poccutickori deneparuu: denep. 3axon ot 29.12. 2012 Ne
273-D3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013
Ne 120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013
Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 No
84-03, or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, c wu3Mm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pea. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

2. Ilpuka3z MunuctepctBa oOpa3zoBanust u Hayku P® ot 31 mekabps 2015 r. N
1578 "O BHecenumn U3MEHEHUH B (denepanbHBIA TOCYAAPCTBEHHBIN
00pa3oBaTeIbHBIA CTAaHIAPT CPENHEr0 OOIIEro oO0pa30BaHUS, YTBEPIKIACHHBIN
npukazoM MuHHCTepcTBa 0Opa3oBanus u Hayku Poccuiickoit deneparuu ot 17
Mmas 2012 r. N413".

3. Ilpumepnass ocHOBHasg oOpa3oBaTelbHAas MporpaMma CpeaHEero OOIIero
o0Opa3oBaHus, OJ0O0pEHHAs pelieHneM GeaepalbHOr0 y4eOHO-METOANYECKOro
oObenuHeHUsT Mo o0ieMy oOpazoBaHuiO (mpoTokon OoT 28 wuroHsa 2016 r. Ne
2/16-3).

4 KoHTpOJIbHO-U3MEpUTEIbHbIE MaTepuanbl. Xumusa. 10 xmmacc /  Cocr.
H.E.Ctpenpaukoga. - M.: BAKO, 2015. - 112¢.;

5. KonrponbHo-usmepurenabHble MaTepuanbl. Xumua. 11 wmwmacc /  Cocr.
H.E.CrpenbnauxoBa, H.I1. Tpoerybosa. - M.: BAKO, 2014. - 80c.;

4.2.3. UnTepHeT-pecypchl

1. www.hemi.wallst.ru (OGpa3oBatenbHbIi CAHT IS IKOJIBHUKOB «X MU ).
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http://www.hemi.wallst.ru/

2.www.alhimikov.net (O6pa3oBaTelIbHBII CAUT AJIS ITKOJILHUKOB).
3.www.chem.msu.su (DmnekTpoHHast OMOJIMOTEKa IO XUMUH ).

4. www.enauKi.ru (naTepHeT-u3gaHue sl yauTeiae «ECTeCTBeHHbBIC HAYKHY ).
5.www.1september.ru (meroauueckas raszera «I[lepBoe ceHTIOP»).
6.www.hvsh.ru (xypaan «XuMHsI B ITKOJIEY).

7.WWWw.hij.ru (KypHan « XuMHust U )KU3HBY).

8.www.chemistry-chemists.com (31eKTpOHHBII KypHaT «XUMHUKH U XUMUS»).

20


http://www.alhimikov.net/
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http://www.chemistry-chemists.com/

IIpuMmepHBIe TEeMBbI pe (pepaToB (IOKJIANA0B ),
HHIUBHUAYAJTbHBIX IPOEKTOB

* HayuHo-TtexHuueckuii mporpecc u mpo0aeMbl 3KOJIOTH

* bUOTEXHOJIOT U U Te€HHasA UHXKEHEepUss — TexHonornu X XI Beka.

* HaHOTEXHONIOTMS KaK MPUOPUTETHOE HATIPABJIEHNE PA3BUTHS HAYKU U
npousBojcTBa B Poccniickon Penepanun.

* OXpaHa OKpYXkarolleil Cpelibl OT XUMUYECKOTO 3arpsI3HEHUS.

* PacTBOpBI BOKPYT Hac.

* YcTpaHeHue KECTKOCTHU BOJBI Ha IIPOMBILIICHHBIX IPEANPUATUSAX.

* lcToprst BOSHUKHOBEHMS U Pa3BUTHUS OPTaHUYECKON XUMUMU.

* YIJ1€BOMIbI U UX POJIb B KUBOM MPUPOJIE.

* JKupbl Kak NpOAYKT NUTAHUSI U XUMUYECKOE ChIPBE.

» HexBaTka npoaoBOJIBCTBHS Kak IJ100anbHas MpoOiieMa Yel0BeuecTBa U IyTH

€€ pelICHHUS.
» CpeacTBa TUTMEHBI HA OCHOBE KUCIIOPOICOICPIKAIIMX OPTraHUYECKUX
COCIMHEHU.

* CHHTETUYECKNE MOIOIIINE CPENICTBA: JOCTOMHCTBA U HEJIOCTATKHU.

* Jlepunut Genka B MUIIEBBIX MPOAYKTAX U €r0 MPEOJ0JICHUE B paMKax
rJ100aIbHOM TIPOJIOBOJILCTBEHHOM MPOTrPaMMBI.
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