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Paboyas mporpaMma 3JIEKTHBHOTO Kypca COCTaBJIeHAa Ha OCHOBE MporpamMmbl U ydeOHoro mocobusi H.B. Antumnosoit «buoxumus» 10-11.
[Mporpamma snextuBHOTO Kypca «buoxumus» / H.B. Autunosa - M.»lIpocsenienuey», 2018
Kypc «buoxumus»y» npearasHadeH s padoTsl ¢ ydamumucs 10—11 kmaccoB ecTecTBEHHOHAYYHOTO TPoduis. AKTyaabHOCTh JAHHOTO Kypca
oTpeneNnseTcss HeoOXOAMMOCTBIO TOICPKKH MPOQHIFHOTO 00pa30BaHMsl, HAPABIEHHOTO Ha MOJATOTOBKY OyIyIIMX MPO(ecCHOHANIOB s pa3BUTH A
BBICOKOTEXHOJIOTMYHBIX [TPOU3BOJICTB Ha CTHIKE €CTECTBEHHBIX HayK. CoJiepikaHue Kypca sBISeTCs] KOHBEPIreHTHO OpUEHTUPOBAHHBIM U 00ECIIEUNBAET
(dbopMupoBaHHE KOMIIETCHIINN, HEOOXOMMBIX JUTSI )KU3HU M TPYIOBOW JAEATEIHHOCTH B 3MI0XY BHICOKOPA3BUTOM HAYKH M COBPEMEHHBIX TEXHOJIOTHH.
esan kypca:
(dbopMupoBaHHE HAYYHOW KAPTHHBI MUPA;
pa3BUTHE O3HABATENIBHBIX HHTEPECOB M METAIIPEIMETHBIX KOMIIETEHIIUN 00yJarOIINXCs Yepe3 MPAKTUUECKYIO NS TEbHOCTb;
pacupenue, yriayoaenue u 00001eHre 3HaHU O CTPOSHUH, CBOMUCTBAX M (PYHKITUSX OMOMOJICKYIT;
(dhopMHpOBaHHE YCTONYMBOIO HHTEpEca K MPpo(hecCHOHATIBHOM JesITeIbHOCTH B 00JIACTH €CTECTBEHHBIX HayK.
3anayu Kkypca:
U3Y4YUTh 0COOEHHOCTHU CTPOEHHUS], CBOMCTBA U (PYHKIIMU OHOMOJIEKY (YIJI€BOOB, IUIUA0B, OETIKOB, HYKIEMHOBBIX KHCIIOT), BXOSIINX B COCTaB
KUBOTO OPraHU3Ma;
chopMupoBaTh Y 00YJAIOIINXCS MPECTaBICHUS 00 OCHOBHBIX METOJIaX MUCCIICOBAHNS B OMOXUMUU;
MMO3HAKOMHUTH 00yUJarOImMuXcs ¢ 0MOMHMOPMATHKOM;
o0ecneunTh pa3BUTHE SKCIIEPUMEHTAIBHBIX YMEHHUI U HAaBBIKOB B COOTBETCTBUHU C TPEOOBAHMSIMU MIPABHII TEXHUKH O0€30TIaCHOCTH;
paccMoTpeTh 00J1aCTH MPUMEHEHHUSI COBPEMEHHON OMOXUMHHU B (PyH/IaMEHTAJIbHBIX, MEAUIIMHCKUX U (hapMalleBTHUYECKUX HCCIEI0BAHUSIX;
chopMUpOBaTh y 00YUAIOIIUXCSI KOMIETEHIIMU ISl TPO(HECCHOHATBHOTO CaMOOTIPEICTICHHS B paMKax MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA,
pa3BUBaTh MOTHBAIMIO K HEIIPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHUIO YCIICUTHOM MpoQecCuOHANbHOM 1eSTeIbHOCTH,
PacKpbITh POJIb OMOXMMHUU Kak 0a30BOT0 U MPHUOPUTETHOTO HANPABJICHHS HAYYHO-TEXHUYECKOTO Mporpecca.
OcHoBHBIE HJIeH Kypca:
€IMHCTBO MaTepUaIbHOIO MUPA;
BHYTPHU- M MEKIIPEIMETHAsI MHTETpallus;
B3aMMOCBSI3b HAYKU U TIPAKTHUKHY;

B3aMMOCBSI3b YEIOBEKA M OKPYXKAIOIICH CPEeIbl.
YueOHO-MeToanuecKoe obecrieueHue npeacraBieHo yueOHbM mocobuem «buoxumms. 10—11 kmaccwl. [locoOue mist o0meoOpazoBaTenbHBIX

opranmzanuii», M. «IIpocBemenue», 2021 roa, pabouei mporpamMmmoii kypca. B cOOTBeTCTBHU C CUCTEMHO-IESITEILHOCTHBIM MOAX0/IOM peallh3aliys
JAHHOW TPOTpaMMBbl MpENoiaraeT MCHOJIb30BaHHE COBPEMEHHBIX METOJIOB OOyueHUs M pa3HOoOOpa3HbIX (opMm opraHU3aiuu 00pa30BaTEIHHOTO
mpolecca: KpYTJiblif CTOJI, BHJACOJIEKTOpHH, OuomHbopMaTuueckas paboTa, CEMUHApbI, MpakTHUYeCKUe U IJabopaTopHble padoThl, ydeOHOE
UCCIIeIOBAaHUE, CaMOCTOSITENIbHAasg pa0oTa C TMEPBOMCTOYHUKAMHM, JICKIMs, KOHGEpEeHIHs U JAp.; BO3MOXKHO BBHITIOJHEHHE WHAMBHIYaTbHBIX
HCCIe0BaHUM U POEKTOB.



dopMaMu KOHTPOJISI 32 YCBOCHHEM MaTepHaja MOTYT CIYXHTb OTYETHI IO MPAKTHUYECKUM pabOTaM, CAMOCTOSTEIbHBIE TBOPUECKUE paOOTHI,
TECTbI, UTOI'OBBIC y‘-Ie6HO'I/ICCJICI[OBaTeJII)CKI/I€ IMPOCKTHI. Hrorosoe 3ansTHe IMpoXoaAnuT B BUAC Hay‘IHO'HpaKTHIICCKOi/JI KOH(l)epeHIII/II/I WM KPYTJ0oro
CTOJIa, T 3aCIyHIMBAIOTCS TOKJIAJbl YYAIIUXCs 110 BBIOPAHHOW TEME MCCIEIOBaHUs, KOTOPhIe MOTYT ObITh MpelCTaBieHbl B GopMme pedepara wiu
0T4€Ta 110 UCCIIEN0BATENBCKON padoTe.

Cpok peanmuzanuu nporpammsl — 2 roja. CoriaacHo ydeOHOMY IUIaHY, MIPOJOIDKUTENBHOCTE yueOHOTO rofa ¢ 0lceHTsaOps mo 25 masi, aBTOpcKas
nporpaMmma 3J1eKTUBHOT0 Kypca «buoxumus» paccunrana Ha 70 y4eOHbIX 4acoB (U3 pacdeTa 1 yac B HeNel0). ABTOpPCKas porpaMma paccuuTaHa Ha
70 yacos. [TosTOMy M3MEHEHHUH B aBTOPCKO# IIporpaMMe MPpOM3BEICHO yIUIoTHeHUE B Pa3zene 6 «ToroBoe 3aHsATHE» Ha 2 Yaca.

1. Ilnanupyemblie pe3yJabTaThl OCBOEHHS Y4eOHOr0 mpeaMeTa
B pesynbrare m3ydeHHs IEKTUBHOTO Kypca Ha ypOBHE CpelHero oOmiero o0pa3oBaHUs y ydaniuxcsi OyayT cOpMUPOBAHBI CIICTYIOIINE
MIPEIMETHBIC PE3YIIbTATHI.
VYyamuecs HayyaTcs:
— pacKpbIBaTh Ha MPUMEPAX POJb OHOXUMHU B (POPMHUPOBAHUM COBPEMEHHOI HayYHOW KapTHHBI MHpAa W B NMPAKTUYECKOH NESITEIHHOCTH
YeJI0BEKa,
— JIEMOHCTPHPOBATh Ha MMPUMEPaX B3aUMOCBSI3b MEXKy OMOXUMHUEH U IPYTHMH €CTECTBEHHBIMHU HayKaMu;
— COCTaBIISITh MOJICKYJISIPHBIC H CTPYKTYpHBIE (POPMYITBI OPTaHUYECKUX BEIIECTB KaK HOCUTENEeH MH(DOPMAIIMK O CTPOCHUH BEIIECTBA, €TO
CBOWMCTBAX M MPUHAUICKHOCTH K OTIPEICTIEHHOMY KJIACCY COSAMHEHUH;
— XapakTepu30BaTh OPraHMYECKHE BEIIECTBA 10 COCTABY, CTPOCHHIO M CBOMCTBAaM, YCTAHABIMBATh MPUYNHHO -CIICICTBEHHBIE CBSI3H MEKIY
JAaHHBIMH XapaKTEPUCTUKAMU BEIIICCTB;
— 00OCHOBBIBATH MPAKTHYECKOE UCTIOIH30BAHNUE OPraHUYECKHUX BEIIECTB M UX PEAKIUI B POMBIIUICHHOCTH U OBITY;
— WCIIOJIb30BaTh 3HAHHUS O COCTaBE, CTPOCHUU M XUMHUYECKHUX CBOWMCTBaX OEJIKOB, JIMIUIOB, YIJIEBOJOB M HYKIIEUMHOBBIX KHCIIOT JUIS
MPUMEHEHHsSI B HAYYHOU M IPAKTUYECKOH e TEIbHOCTH;
— HCIIOJIb30BaTh Ha TPAKTUKE PA3JIMYHbIC METOJbl OMOXUMHUH - SKCTPAKIUI0 HYKIEHHOBBIX KHCIOT M3 OHOJIOTUYECKUX OOBEKTOB,
criekrpodoToMeTputo B Y D-BUaAMMOI 001aCTH, TOHKOCIOHHYIO XpoMaTorpaduio;
— BBITIOJTHATh XUMUYECKUH SKCIICPUMEHT B COOTBETCTBUU C MPAaBHJIAMH M TIpuéMaMu 0e30TacHOi paboThl ¢ XUMHUECKUMH BEIIECTBAMH H
1abopaTopHBIM 000PYTIOBAHUEM:
* [0 MOJIYYCHHIO 00pa3iia HYKJICHHOBBIX KHCJIOT KIETOK JIyKa, HYKICONPOTCHHA JPOXOKEH, TUMUIHONW (QPaKIUHU JKEITKa KYpUHOTO
SUIA;
* [10 pa3eJIeHUI0 OMOMOJIEKYT,;
* O TMPOBEIEHUIO KAUYECTBEHHBIX pEaKIHi Ha HaTW4Yhe B HYKIEHHOBBIX KHCJIOTAaX OCTAaTKOB MYPHUHOBBIX OCHOBaHUIA,
pr003bl/1e30KCHPHO03bl, (OCHOPHON KUCITOTHI;
* 110 IPOBEJCHUIO KOJMYECTBEHHOTO aHanu3a (pocdaTuInuiIxXonHa;



* [10 IIPOBEJCHUIO KAUECTBEHHBIX M KOJMYECTBEHHBIX PEAKIINI HAa OCJIKM U aMUHOKHUCIIOTHI;

— BJIQJIETh NPaBUWJIAMU U IpuéMaMu 0€3011acHOM pabOThl ¢ XUMUYECKUMU BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBaHHUEM;

— BJIQJIETh MPaBHJIAMH O€30MIaCHOTO OOPAIICHUS C EAKHMH, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBOW XUMUH;

— OCYILECTBIIATh IOMCK XUMUYECKOW HH(POPMALIUH 110 Ha3BaHUSM, HIICHTH(HUKATOpaM, CTPYKTYPHBIM (popMysiaM BEIIEeCTB;

— BJIaJIETh METOJAMH KOMIIBIOTEPHON BU3yallM3allMi OMOMOJIEKYI C UCIIOJIb30BaHUEM ITporpaMMel PyMol,;

— CTPOUTH MOJIENH OEJIKOB C MOMOIIBIO0 METO/Ia TOMOJIOTHYHOTO MOJIEIIUPOBAHMS;

— KPUTHYECKHM OIIEHMBAThb W MHTEPIPETUPOBATH C TOYKU 3PEHHSI €CTECTBEHHO-HAyYHOM KOPPEKTHOCTH XMMMUYECKYI0 HH(OpMaIUIO,
coJiepKallylocs B COOOIIEHUAX CPEICTB MaccoBod MH(popmanuu, pecypcax MHTepHeTa, HaydHO-NIOMYJISPHBIX CTAThSX, B LIETSAX BBISABICHUS
OLIMOOYHBIX CY)KJIEHUN U (POPMUPOBAHUS COOCTBEHHON MO3UIINH;

— TMPEACTaBIATh MYTH pEIHIeHUs TI00AJbHBIX MPOOJEM, CTOSIMIMX MEpe]l YeIOBEYECTBOM, M IEPCIEKTHUBHBIX HANpPaBIIEHUH pa3BUTHUS
XUMHUYECKUX TEXHOJIOTUH.

VYyamuecs mojydaT BO3MOKHOCTb HayYUThCS:

— WJUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHHUE U IBOJIIOLINIO OMOXUMUU KaK HAyKH HA Pa3IMYHbIX UCTOPUUECKUX dTarax €€ pa3BUTHUS;

— HCIIOJIb30BAaTh METOJIbl HAayYHOTO TO3HAHMSI MPH pEHIeHUH Yy4eOHO-HCCIIEOBATEIbCKUX 3a/ad M0 H3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJIy4EeHHUs U PacO3HAaBaHUS OPraHMYECKHX BEILECTB;

— YCTaHABJIMBATh B3aUMOCBA3HM MEXYy (pakTaMu M Teopuel, IPUUUHON U CIEICTBUEM NIPH aHAIN3€E MPOOJEMHBIX CUTYyalluii 1 000CHOBaHUU
IIPUHUMAEMBbIX PELICHUH HA OCHOBE XMMHUYECKUX 3HAHUI;

— (opMynHMpoBaTh LieNb UCCIEAOBAaHMS, BBIIBUraTh U MPOBEPATh SKCIEPUMEHTAIBHO TMIIOTE3bl O XMMHUYECKUX CBOMCTBAX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE PEAKIIMHU, O XapaKTepe U MPOJYKTaX PA3INYHbIX XUMUUECKUX PEAKIIUMN;

— CaMOCTOSITENILHO IJIJAHUPOBATh U MPOBOAUTh XMMHUYECKHE KCIIEPUMEHTHI C COOJIIOZICHNEM MpaBUil Oe30MacHON paboThl ¢ BELIECTBAMU U
J1a00paTOPHBIM 000PYI0OBAHUEM;

— UMHTEPIPETUPOBATH JaHHBIE O COCTABE U CTPOECHUH BEILIECTB, NOJIYUYEHHBIE C IOMOIIbIO COBPEMEHHBIX OMOXMUMUYECKUX METO/IOB;

— XapaKTepU30BaTh POJib OEJIKOB U HYKJIEMHOBBIX KMCIOT KaK BaXKHEHUIIMX OMOJOIMUYECKH aKTUBHBIX BEILECTB.

2. Copepikanue 3JIeKTUBHOIO Kypca

Paznea 1. BBenenue B Onoxumuio (12 yacos)

Texnuka Oe3omacHOCTH mpu pabore B xumudeckoil nmaboparopuu. Hctopusi 6uoxumuu. Ilpenmer OGmoxumuu. CtpykTypa u QyHKIUU
OMOMOJIEKYII.

Paspnen 2. Metoas! BbliesieHust 0MoMoJieKy (12 yacoB)

3nakoMcTBO ¢ Metogamu: «llonydenne JIHK u3 knerok nykay, «[lonydenue npenaparta HyKJIEMHOBBIX KHCIIOT U3 APOXIKENW U UCCIEIOBAaHUE
HYKJICOMTPOTEUHOBY, « DKCTPAKIIUS TUMUIAHON PpaKIUU U3 KENTKA KyPpHHOTO SHLIaY.



Paznen 3. Meroasl pa3aejieHus 6umomoJiexyJa (8 yaca)

Teoperndeckne 0CHOBBI OMOXHMHYECKHX METOJIOB pa3AeieHUs OMOMOJIEKYIL.

[IpakTuyeckne pabOTHI:

1. «'enp-puIbTpalluOHHOE pa3ieeHue OHOMOIICKYI.

2. «TonkocmoiHast XxpoMaTorpagus JTUMHIO0BY.

3. «nenTndukanus GyHKIUOHAIBHBIX TPYII Pa3IMYHBIMU areHTaMK»

Pa3znen 4. KauecTBeHHBIH U KOJIMYeCTBEHHbII aHAIU3 0MOMoJIeKyJ (20 yacoB)

[IpakTrueckue pabOThl aHATUTUYECKOTO XapaKTepa:

1. «KonuuectBeHHblil aHanu3 ocharuauixonuna. Onpenenenue aunuaHoro ¢ocdopa ¢ nomomibio GpeppoTuonaHata aMMOHUs (METOA
Crroapta)».

2. «KauecTBeHHBIC peakIy Ha HATMYUE TTyPUHOBBIX OCHOBAHUH M 0CTaTKOB (hochopHOi KucnoTsl B coctaBe JJHK».

3. «OmnpeneneHue NEHTO3 B COCTaBE HYKJIEUHOBBIX KUCIOTY», «KauecTBeHHBIN U KOJIMYECTBEHHBIN aHaJIN3 HAIUYUs OEJIKOB U AMHUHOKHUCIIOT.

Pa3zzen 5. KomnbroTepHoe MoieIMpOBaHUEe M BU3YaJH3alusi CTPYKTYPbI 6uoMouiekya (15 yacos)

Bo3moxxnoctu mporpammbl PyMol mns Busyanusamuui TpOCTPaHCTBEHHOW CTPYKTYPHI OMOMOJIEKYJN, KOMIBIOTEPHOE MOJICIHPOBAHUE
MPOCTPAHCTBEHHOM CTPYKTYPHI OEIKOB € MOMOIIIBIO Tporpammel Modeller.

Pazagen 6. UtoroBoe 3ansitue (1 yac)

3HAKOMCTBO C «ATJacoM HOBBIX Ipodeccuil», NepCHeKTHUBbl M3Y4YE€HUs HAyKH OMOXUMHM M MPO(ECCHOHAIBHOTO camoolpeneneHus (B
(dhopmaTe Kpyrioro crojia Wik ypoKa-IuCKyCCHN).

3. TemaTuyeckoe NJIAHMPOBAHUE

10 xaacc
Ne HaumeHnoBaHme pa3jiesia M TeMbI Yacobl
pa3nena/ Y4eOHOro
TeMBbI BpeMeHH
1 Beenenue B OMOXUMUIO 12
2. MeTo 16l BbIJIENIEHUS] OHOMOJIEKYII 12
3. MeTo 16l pa3aesieHus GHOMOIIEKYIT 8
4, KadecTBeHHBIN U KOJMUYECTBEHHBIN aHAJIN3 OMOMOJICKYJI 2
Hroro 34




11 kiaace

Ne HaumenoBaHue pa3jiesia M TeMbl Yacsl
pasneJa/ y4eOHOro
TeMbl BpeMeHH
4. KauecTBeHHBIN U KOJTMYECTBEHHBIN aHAJIN3 OMOMOJIEKYI 18
o. KomnbrorepHoe MoiepoBaHue ¥ BU3yanHu3alus CTPYKTYpbl OMOMOJIEKYI 15
6. Wrorosoe 3ansiTue 1
Hroro 34




