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IosicHUTeIbHAS 3aMHMCKA

AKTyaJbHOCTh JTAHHOTO Kypca OIpenesiseTcsi HeoOXOAMMOCThIO MOJICPKKH MPOQHUILHOIO 00pa30BaHMsA, HAINPABIECHHOTO Ha IMOATOTOBKY
Oyaymux mpoQecCHOHATIOB JUIsl Pa3BUTUSI BBICOKOTEXHOJOTMYHBIX IMPOU3BOJACTB Ha CTHIKE €CTECTBEHHBIX HayK. CopepikaHue Kypca SBISIETCS
KOHBEPIeHTHO OPUEHTHPOBAHHBIM M oOecrieuyuBaeT (HOpMHUPOBAHHE KOMIETEHIMH, HEOOXOIUMBIX Ui KM3HH U TPYJOBOH NEATEIBHOCTH B SIOXY
BBICOKOPA3BUTON HAYKW M COBPEMEHHBIX TeXHOJOrui. Kypc mpeaHasHadeH ydamuMcsi CTapiieil MIKOJIbI €CTECTBEHHO-HAYYHOTO, TEXHOJIOTHYECKOTO
WIH YHHBEpCATbHOrO mnpoduield oOydeHHss M MOXeT OBbITh KaK 00sM3aTeNbHBIM y4eOHBIM TNPEIMETOM IO BBIOOPY ydYamierocss M3 KOMIOHEHTa
o0Opa3oBaTeNbHON OpraHU3alliy B BAPMATUBHOM YacTH Yy4eOHOTO IUIaHa, TAK U KYPCOM B PaMKax BHEYPOUYHOU NESATETHHOCTH H/HIIH JOTIOJTHUTEIEHOTO
oOpazoBanus. [TocoOre pekoOMeHYeTCsl HCIOJIB30BATh JUTS MPOBEICHUS YIEKTUBHBIX KYPCOB B pPaMKax MPOEKTOB «MHKEHEPHBIH KI1acc B MOCKOB CKOM
mKoJjey, «MeTuITMHCKUN KJIacC B MOCKOBCKOM MIKOJIE», «AKaJeMHISCKIH KJIacC B MOCKOBCKOM IITKOJIEY.

Y4eOHo-MeTOoIMUYeCKOE OOecneyeHre Kypca BKIIOYAET pabouyro MporpamMmy 3JIEKTHBHOTO Kypca M ydeOHOe mocobue st 00ydaromuxcs.
Paboyas nmporpamma ycraHaBiIHMBaeT 00s3aTENBHOE MPEIMETHOE COAEpPIKaHUeE, TpeIaraeT MPUMEPHOE TEMATHIECKOE TUIAHMPOBAHNE C YIETOM JIOTUKH
y4eOHOTO TpoIiecca, ONpeelsIeT TUTAaHUPyEeMbIe pe3yabTaThl OCBOCHHS Kypca Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus. B cOOTBETCTBUM CHCTEMHO-
JEeSITETPHOCTHBIM TIOIX0JI0M peaM3alus JaHHOW MPOTPaMMBI MPEIIoIaraeT MCIOIb30BaHUE COBPEMEHHBIX METOJ0B OOYYeHHUs M pazHOOOpa3HBIX
dbopm opraHuzan 00pa30BATEIBHOTO TPOIlECca: KPYIJIBIA CTOJI, BHIEOJCKTOpH, OnomHpopmaTHdeckas paboTa, CEMUHAPHI, MPAKTUYCCKUE H
nabopaTtopHble pabOThl, y4eOHOE HCCIIEeIOBaHUE, CAaMOCTOSTENbHas paboTa C MEPBOMCTOYHHUKAMM, JIEKIMs, KOH(PEpEeHUHs U [Ip.; BO3MOXKHO
BBITIOJIHEHUE UHIUBUYAIbHBIX HUCCIEI0BaHUN U MPOEKTOB. JloCTIKEHNE MIJIaHUPYEMbIX PE3yJIbTaTOB OLIEHUBAETCS KaK «3aUT€HO/HE 3aUTEHOM.

Henu kypea: hopMupoBaHre HAyYHOI KapTUHBI MUPA; pa3BUTHE MIO3HABATEIbHBIX HHTEPECOB U METANIPEIMETHBIX KOMIETEHIINH 00y4atonXCs
yepe3 MPAKTHYECKYIO JACSITCIBHOCTh, pACHIMpPEHHE, YIIIyOJieHHe M O0O0OOINeHWE 3HAHWW O CTPOCHUHM, CBOMCTBAX M (PYHKIMSIX OHOMOJIEKYI;
(dbopMHpOBaHKE YCTOMYMBOTO HHTEPECa K MPOo(eccCunoHaIbHOM NesITEeIbHOCTH B 00JIaCTH €CTECTBEHHBIX HAYK.

Inanupyemble pe3ybTaThbl
Yuanmecsi moJry4aT BO3MOKHOCTh HAYYHTHCS: |
— U3YYUTHh 0COOCHHOCTH CTPOCHUS, CBOMCTBA M (DYHKITMH OMOMOJIEKYJI (yIIIeBOIOB, JTUIUIOB, OEITKOB, HYKJICHHOBBIX KUCIIOT), BXOISIIUX B COCTAB
KHBOTO OPraHU3Ma,
— chopMUpPOBaTh Y 00yUaIOIIMXCS TPEICTABICHHUS 00 OCHOBHBIX METO/IaX HCCIIC/IOBAHNS B OMOXUMUH;
— TIO3HAKOMHMTD 00yJaroNuXxcsi ¢ OMOMH(OPMATHUKOM;
— 00eCTeunTh pa3BUTUE IKCIIEPUMEHTAILHBIX YMCHHI Y HABBIKOB B COOTBETCTBUH C TPEOOBAHUSIMH ITPABHII TEXHUKU O€3011aCHOCTH;
— PaccMOTPETh 00JIaCTH MPUMEHEHUSI COBPEMEHHOI OMOXUMUY B (DyHIaMEHTAIbHBIX, MEIUIIMHCKUX U (hapMaIleBTHUECKUX HCCIICIOBAHUSAX;
— chopmupoBaTh y 00ydarOmIUXcst KOMIETSHIIHH 7151 TPO(HECCHOHATFHOTO CaMOOTIPEIeNIeH s B paMKax MPEeIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA,
— pa3BHUBaTh MOTHBAIIHIO K HEMTPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICUTHOM PO (ECCHOHATBHON 1eATeTbHOCTH;PACKPBITh POJIb OMOXUMHUH KaK
0a30BOr0 ¥ MPUOPUTETHOTO HAMIPABJICHUS HAYYHO-TEXHUUECKOTO Mporpecca.
Yuamuecsi Hay4yaTcsi: Ha 3aHATUSAX PA3BUBATh AaHATUTUYECKUE CTIOCOOHOCTH MPHU MPOBEACHUN MTPAKTHUECKUX padOT, yCTaHABIMBATh
MIPUYKUHHO-CIIEJICTBEHHBIE CBSI3U MTPH U3YUEHUU METOJIOB OMOXHUMUH, Y3HAIOT O BO3MOXKHOCTSIX UX IPUMEHEHUS B MEIUIIUHE, O KOHTPOJIE Ka4yecTBa B
(hapmalleBTHUECKON U MUIIEBOM MPOMBIIITIEHHOCTH

O6masn XapaKTepuCTUKa Kypca. I[aHHBIfI KypC COACPIKATCIIbHO CBA3aH C KypCaMU XUMUH, 6I/IOJ'IOFI/II/I, I/IH(I)OpMaTI/IKI/I, T. €. HOCUT



MHTETPUPOBAHHBIN XapaKTep U CIIOCOOCTBYET Pa3BUTUIO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS ydamuxcs. B yueOHOM I1aHe 31€KTUBHBIN Kype

«buoxumusy ABISETCSA YaCThIO MpeAMETHON o0nacTn «EcTecTBeHHO-HAayYHbIE TpeaMeTh». Marepuan nocodus oOecreynBaeT 3HaKOMCTBO C
COBPEMEHHBIMHU (PYHIAMEHTAIBHBIMH H IIPUKIIATHBIMH HCCIIEIOBAHUSAMU B 001aCTH OHOXUMUH; (POPMHUPOBAHKE y 00YJAIOIIMXCSI KOHBEPTEHTHOTO
MBIIIUICHUS; yrITyOJIeHne u 00001eHre 3HAHNH MIKOJIBHUKOB O BEBICOKOMOJIEKYJISIPHBIX BEIIECTBAX, METOAAX X U3YyUCHHSI; PACKPBITHE TIPUHITUIIOB
(yHKIIMOHUPOBAHUS KUBBIX CHCTEM; 3HAKOMCTBO C HCTOPHEH Pa3BUTHS €CTECTBO3SHAHUS M COBPEMEHHBIMH Pa3padOTKaMH YUEHBIX; BOCITUTAHUE
Oepe’KHOTO OTHOIIEHHS K )KUBOH MpHpo/ie, (GOpMUPOBAHHE KYIbTYpPhI MUTAHH; 00y4eHNE apTyMEHTHPOBAHHOMY BEICHHIO TUCKYCCHH; )KEIaHHE
3aHUMATbHCS HAYYHO-TIPAKTUYECKON JIESITENbHOCTBIO.

OcHoBHBIE HEH Kypca:
€IMHCTBO MaTepHaIbHOTO MHPA;
— BHYTPU- U MEXIIpEeIMETHAs! HHTETpalys;
— B3aUMOCBS3b HAYKU U MPAKTHKHY;
— B3aUMOCBS3b YEJIOBEKa U OKPYKaIOIEel Cpebl.

KiiroueBbie NpUHUMIIBI OPTraHU3ALMYU 3AHATHIL:
— MEXJAUCUUIUIMHAPHBIA CUHTE3 €CTECTBEHHO-HAYYHOTO 3HAHUS;
— OpueHTaLus y4eOHOM 1eTebHOCTH Ha UCCIIE0BATENILCKYIO U KOHCTPYKTHBHYIO;
— pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB;
— 00yueHHE pa3IMuHbIM BUJIAM J€ATEIbHOCTH;
— IOTOJIHEHHE HanpeaMeTHbIX 3HaHui yepe3 HBUK-Texnonoruu (HaHo-, OMOTEXHOJIOT UM, MH(YOPMAIIMOHHbIE, KOTHUTHUBHBIE TEXHOJIOTHH);
— BeJyIllasi poJib CaMOOPraHU3alluy B IIpoliecce 00y4eHusl.

®opMaMH KOHTPOJISI HAJl yCBOEHHEM MaTepHaJia MOTYT CIIyKUTb OTYETHI IO MPAKTHUECKUM paboTaM, CaMOCTOSTENIbHbIE TBOPUECKUE
paboThI, TECTHI,
UTOTOBBIE YUeOHO-UCCIIEeI0BATENbCKUE MPOEKTHI. FITOroBoe 3aHsATHE NPOXOJUTB BH/I€ HAYYHO-ITPAKTUUECKON KOH(GEPEHLIMHU WK KPYIJIOro CToJIa, Te
3aCITYIINBAIOTCS OKIAbl YUALUXCs 10 BEIOPAaHHON TeMe UCCIIeI0BaHMs, KOTOPbIE
MOTYT ObITh IIpeJICTaBlIeHbI B (hopMe pedepara WM oT4€Ta o Hcciae10BaTeIbCKON padoTe.
Copnep:xanue Kypca

Paznen 1. Beegenue B ouoxumuio (6/12 1)

Texuuka 6e3omacHocTH pu padoTe B Xumuieckoit taboparopuu. cropus ouoxumuu. [Ipenmer onoxumun. CTpykrypa U GyHKIUU
OHOMOJIEKYI.

Pa3zjes 2. MeToabl BoiieieHust ouomostexy.a (6/12 )

3naxomcTBo ¢ Metogamu: «llomyuenne JIHK u3 kinetok nmyka», «llomyuenue npenapara HyKI€MHOBBIX KMCIIOT U3 APOKIKEN U NCCIIEI0OBaHUE
HYKJICOTTPOTEUHOBY, «DKCTPAKIHS JTUMHIHON (GpaKLMU U3 JKEITKA KypHHOTO SiIa»

Pa3znen 3. Metoasl pa3nenenus ouomosnexy.a (4/8 1)

Teopernueckne OCHOBbI OMOXUMHUECKUX METOJI0B pa3/ieleHusi OMOMOJIEKYII.

IIpakmuueckue pabomuwi:



1. «'enb-punbTpanoHHOE paszesieHne OHOMOIEKYID).

2. «TonkocnoiiHnas xpoMaTtorpadusi JUMUIOBY.

«Mnentudukanus GQyHKIMOHATBHBIX TPYIN PAa3IMYHBIMUA areHTaMI)

Pa3znen 4. KauecTBeHHBII H KOJHYeCTBeHHbIH aHaau3 6uomosiekya (10/20 1)

Ipakxmuueckue pabomwl aHaTUTUUECKOTO XapakKTepa:

«KommuectBennslii anaim3 pocharununxonuna. Onpeaenenue IUnuaHoro ¢pocdopa ¢ oMo GeppoTHoIaHaTa aMMOHUS (METO.T

Crroapra)».

«KauecTBeHHbIE peakllMy Ha HAIMYue MyPUHOBBIX OCHOBAHUHN M 0CTaTKOB QochopHoil kucnoThl B coctase JJHK».

«OrnpeneneHue NeHTO3 B COCTaBE HYKIEMHOBBIX KUCIIOT», «KauecTBEHHBIN 1 KOTMYECTBEHHBIN aHAIN3 HAJIMYKS OEIKOB U aMUHOKHCIIOTY.
Pa3znen 5. KomnboTepHoe MoieIMpoOBaHKe H BH3YAJIH3aHs CTPYKTYPBI OnomMosexy.a (7/15 )

Bo3moxHocTu nporpamMmbl PyMolnns Bu3yanu3anny npocTpaHCTBEHHON CTPYKTYpPbI OMOMOJIEKYJI, KOMIIBIOTEPHOE MOJIEINPOBAaHNE

1.

2.
3.

MIPOCTPAHCTBEHHOM CTPYKTYphI OEIKOB ¢ TOMOIIIbI0 mporpammsl Modeller.

Pa3nen 6. Utorosoe 3ansitue (2/3 1)
3HAKOMCTBO € «ATJIACOM HOBBIX PO ecCcHil», MepCreKTUBBI N3YUYEeHUs HAyKd OMOXUMUU U MPO(PECCHOHATILHOTO caMooTipeieneH s (B opmare

KpYIJIOTO CTOJIa W YPOKa-IUCKYCCHH).

TemaTn4yeckoe NJIaHUPOBAHUE

Ne i/

Tema

Buanl gesrebHOCTH

JIeKTPOHHBbIE
pecypchbl

BBenenue B omoxumuio (6/124) Texnuka 6€301MacHOCTH MPU
paboTte B XuMHUYeCKOi JabopaTtopun. Mcropusi OMoXuMuu.
[Ipenmer Ouoxumun. CTpykTypa U GyHKIMH OHOMOJIEKYJT

OmnpenensioT 3aga4u OMHOXUMHH, 00TaCTH
YICCIIEJOBAaHMsI, CBSA3b OMOXMMHUU U IPYTHUE
OMOJIOTUYECKHE HAYKH, OOIIUN
9KCTIEPUMEHTAIBHBIN MTOJIXO,
UCIIOJIb3yeMbIil B OMOXUMHHU, OCHOBHBIC
JOCTHXCHUS] OMOXUMHUH.

OmnpenenstoT 3JIeMEeHTHBIN cOCTaB
opranusma. M3yuaror pazHble
OMOMOJIEKYJIBI, X CTPYKTYPY, QYHKLIUH.
BBINONHAIOT IPAaKTHYECKYIO paboTy.

https://resh.edu.ru/subjec
t/lesson/3827/start/11894
o/

MeTtoabl Bblie1eHrs 0u0oMoJ1eKyJI (6/129) 3HaKOMCTBO ¢

Breinenstor IHK u3 kierok nyka, Tpoxokeit

https://resh.edu.ru/subjec



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3840/start/163096/

meroaamu: «llonyuenue JJHK u3 kierok nyka», «Ilomyuenune
rpenapara HyKJI€MHOBBIX KHCIIOT U3 APOAIKEH U UCCIIEOBAaHUE
HYKJIICOTIPOTEUHOBY, « DKCTPAKIUS JIMIUAHON (HpaKIuU U3
JKEJTKA KYpHUHOTO SHIa».

U T. 1. XapaKTepu3yoT pa3Hble
OMOMOJICKYJIBI, UX CTPYKTYPY, DYHKIHH.

t/lesson/3840/start/16309
6/

MeTtoabl pa3iesenusi ouomolieky.a (4/8) Teoperuueckue
OCHOBBI OMOXHMHUYECKHUX METOJIOB Pa3/IeICHUSI OMOMOJIEKYIL.
Ipaxmuyeckue pabomol:

1. «lenv-punompayuonnoe pazoenenue GUOMONEKYLY.

2. «Tonkocnotinas xpomamoepaghus aunuoosy.

3. «Moenmucghuxayus hyHKYUOHATLHBIX 2PYNN PASTULHBIMU
azenmamuy

3HaAKOMSITCS C TCOPCTUICCKMMU OCHOBaAMU
OMOXUMHUYECKUX MCTOJOB pa3aACiICHUSA
OMOMOJIEKYI.

BoinonHsA0T npakTHyeckue paboThl.

https://resh.edu.ru/subjec
t/lesson/3840/start/16309
6/

KauecTBeHHBI M KOJMYECTBEHHbIN aHAJU3 OHOMOJIEKYJT
(10/204) IIpaxmuueckue pabomsl AHATUMULECKO20 XAPAKmMepa.
1. «Konuuecmeennwiii ananuz gpocpamuounxonuna. Onpeoenenue
JUNUOHO20 hocghopa c nomowbio heppomuoyuanama amMmoHUs.
(memoo Cmiwoapma)». 2. «Kauecmeennvie peakyuu Ha Haruyue
NYPUHOBLIX OCHOBAHULL U OCIAMKO8 (POCHOPHOU KUCTOMDbL 8
cocmase J[HK». 3. «Onpedenenue nenmo3s 6 cocmasge
HYKIIeUHO8bIX Kuciomy, « Kauecmseenuwiii u koiuuecmeeHHbvll
AHANU3 HATUYUSL OENKO8 U AMUHOKUCTIOM ).

XapakTepu3yrT pa3Hbie OMOMOJIEKYITbI, HX

CTPYKTYpY, QyHKIMH. BEIMONHSIOT
MpaKTHYECKHEe pabOThI.

https://resh.edu.ru/subjec
t/lesson/5397/start/28387
o/

Pa3nen 5. KomnbroTepHoe MoieJilnpoBaHue U BU3yaau3alust
CTPYKTYPbI OMomoJiekyJa (7/15 u) Bo3aMoxKHOCTH TPOTpaMMBbl
PyMol ans Bu3yanu3anuu npoCTpaHCTBEHHOM CTPYKTYpPHI
OMOMOJIEKYJI, KOMIIBIOTEPHOE MOJICTIUPOBAHHE
MIPOCTPAHCTBEHHOM CTPYKTYPBI OEITKOB C IOMOIIBIO IPOTPAMMBI
Modeller.

Ucnonb3ys UHTEpHET — peCypChl CTPOST
OMOMOJIEKYIIbI, HAUWHAsl OT aTOMOB JI0
JOMEHHOM CTPYKTYpbI. BBINOTHSIOT
MPAKTHYECKYIO paboTy

https://[pymol.org/2/

Paspnen 6. Utorosoe 3ansatue (2/34) 3HakOMCTBO ¢ «ATiacoM
HOBBIX Mpodeccuity, MepCcrneKTUBBI U3YUeHUS HAyKH OMOXUMUH U
npodeccroHaIbHOTO camooTnpeeneHus (B popmaTe Kpyrioro
CTOJIa WJIK YPOKa-TUCKYCCHH)

3HAKOMSATCS ¢ «ATIACOM HOBBIX
npodeccuity, mepcrneKTUBaMHU U3yICHHUS
HayKu OMOXUMUH U POPeCcCHOHATBHOTO
camooripeieJieHus. AHATU3UPYIOT
AHTPOTIOTEHHBIC OMOAKTHBHBIC BEIIECTBA U
POOIEMBI XUMUYECKOTO 3arpsi3HEHUS

https://resh.edu.ru/subjec
t/lesson/3896/start/17493
/



https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://pymol.org/2/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/

orocdepsl, IKOJIOTUYECKU O€30MacHbIC
CIIOCOOBI BO3/ICHCTBUS HA PA3TUYHBIC BUIBI
JKABOTHBIX, PACTEHUHA 1 MUKPOOPIaHU3MOB.
BBITIOJHSAIOT TPaKTUYECKYIO PadoTy.
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