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IHosicuuTeIbHAA 3aNIHCKA

Pabouas mporpamma cpennero oOuiero oopazoBaHus no yuedbHomy mnpenmery «EcrectBozHanue» ang 11 kiaccoB siBisieTcss COCTaBHOM
YacThI0O OCHOBHOM 00pa30BaTENbHOW MpOrpaMMbl cpemHero (MmosiHoro) oomero oopasoBanus Ha 2023-2024 yueOubrii rog mns 11 kmaccoB. YMK:
EcrecTBo3nanme. 11 kiaacc. YueOHuk. ba3oBblii ypoBenb (aBrop O. C. I'aGpuensin, U.I'.OcrpoymoB, H.C.Ilypbimena, C.A.Ciagkos,
B.U.CusBoraasos). — M.: JIpoda, 2023.

HopMaTuBHbBIE JOKYMEHTBI:
- 3axoH P® or 29 nexabps 2012 r. N 273-03 «O6 ob6pazoBaHUN»

- dexepanbHBIN TOCYIaPCTBEHHBIH 00pa30BaTeNbHBIA CTaHIAPT HavalbHOro oOmiero odpazoBanus (IIpukas MunuctepcTBa 00pa3oBaHUS M HAyKU

Poccuiickoii @eneparun Ne 396 ot 06 oktsi6ps 2012 r. ¢ u3m. npuka3z MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanuu Ne 1241 u Ne
2357);

- OO0 yrBepxkaenun Canllun 2.4.2.2821-10 «CaHUTapHO-3MTUAEMHUOIOIMYECKHE TPEOOBaHUS K YCIOBUSM W OpraHM3aldd OOy4YeHHS B
oOpa3oBarenbHbIX yupexaeHusx»/ Ilocranoienune InaBHoro rocynapcrseHHoro Bpada P® or 29.12.2010 Ne 02-600 (3apeructpupoBaH
Munrocrom Poccun 03.03.2011 Ne 23290);

.EcrecrBo3nanme. 11 xmacc. YueOuuk. bazoBwiii ypoBenp (aBtop O. C. Tabpuensu, W.I.Octpoymos, H.C.Ilypsmmesa, C.A.Cnaakos,
B.U.CuBornazos). — M.: JIpoga, 2023.

- EcrecrBoznanue. 11 kmacc. Meroaudaeckoe mocoowue (aBropsl O. C. I'abpuensH, C.A,Cnaakos).

- Oo6pa3oBarenpHas nporpamma YOV «llkonsr «CTY IUYM» Canxr-Ilerepoypra — 2023

- VYuebnsii iad YOV «llkomnst «CTYAUYM» Cankr-IlerepOypra Ha 2023-2024 y4eOHbIH rof

N3yuenne yyedHoro npeamera «EcTecTBO3HaHHE» HANIPABJICHO HA JOCTHKEHHE CIIEIYIONIUX HeJIeH:

[Iporpamma kypca pazpaboTana Ha €IMHOW METOMIOJIOIHYECKON OCHOBE — M3YYCHUH OOBEKTOB €CTCCTBO3HAHMS B CUCTEME IIPUPOJa — HayKa
— TEXHHKAa — OOIIECTBO — YEJIOBEK.

Ieab Kypca moapasyMeBaeT ABa OCHOBHBIX HAallPaBJICHUA:
O COBPEMEHHBIC E€CTECTBEHHOHAYYHbIC NPEACTABICHHUS O Mpupojae, (yHIaMEHTAIbHBIX 3aKOHAX, OMPEACTSIONIUX TMPOIECChl B IMPUPOIE,
METO/I0JIOTUY €CTECTBEHHBIX HAYK, B3aMMOOTHOIIEHUH HAYKH U IPYIrUX KOMIIOHEHTOB KYJIbTYpBHI.

O IMPAKTUYCCKOC IMPUMCHCHUC JOCTHXKEHUI €CTECTBEHHBIX HAayK B JXHU3HU M PA3HBIX o0acTsax ACATCIIBHOCTH 4YCJIOBCKA, MPCKAC BCETO B
TCXHOJOI'MH, MCIUIINHC.

3anauu yyeOHoro npeamera «EcrecTBo3HaHuMe»:



I'maBHBIC 3amaun — (GOPMUPOBAHWE HA MEKIIPEIMETHOW OCHOBE OOIICYYCOHBIX W OOIICMHTEUICKTYaJIbHBIX YMEHHHA W HABBIKOB, IEIOCTHOU
€CTECTBEHHOHAYyYHON KapTHUHBI MUpA:
o cpOopMHUPOBATH OCHOBHI €CTECTBEHHOHAYUYHON KYJIbTYpPhl M KaK MOKHO OoJiee HarJIsaIHO MOKa3aTh, KAKYIO POJIb UTPAIOT ECTECTBEHHBIC HAYKH B

Pa3BUTHHU LUBUIM3AIINH,

o (GOopMHUPOBAHUU HAIIIETO MAaTEPUATBHOIO OKPYKEHHS, 3HAHUU YeJIOBeKa 0 caMoM cele.
ObocHOBaHMe BbIOOpPA Y4eOHO-METOAMYECKOI0 KOMILIEKCA M0 MpeAMeTy:

[IporpamMmma BbIOpaHa B COOTBETCTBHHU C (henepaqbHbIM KOMIIOHEHTOM [ocymapcTBEHHOro 00pa30BaTeNbHOTO CTaHAApTa, MPUMEPHOM
MporpaMMbl OCHOBHOTO (TIOTHOTO) OOIIero oOpa3oBaHHs 1O €CTECTBO3HAHHUIO, PEeKOMEHoBaHa JlemapTaMeHTOM 00pa3oBaTENbHBIX MPOrPaMM H
CTaHIapTOB 00IIero obpazoBanus MuHucTepcTBa 0Opa3oBaHus P®D mocTpoeHa ¢ y4€TOM MPUHIUIIOB CHCTEMHOCTH, HAY4YHOCTH, JOCTYIMHOCTU U
MIPEEMCTBEHHOCTH; CITOCOOCTBYET (hOPMHUPOBAHHIO KITFOUEBBIX KOMITETEHIIMI O0YJarOIIMXCs; 00ECTICUNBACT YCIOBUS I PeaTU3allii MPAKTHICCKOM
HAIPaBJIEHHOCTH, YYUTHIBAET BO3PACTHYIO IICUXOJIOTHIO 00YYaIOIINXCS, @ TaK XK€ SABJSETCS KypCOM MPEAMETOB €CTECTBEHHOHAYYHOTO LIUKJIA.
[IpakTHYecKkasi 3HAYUMOCTb Y4eOHOT0 MpeIMeTa:

B cooTBeTCTBUU C MPUHATHIM 00pa30BaTEIbHBIM CTAHIAPTOM 10 €CTECTBO3HAHUIO JAHHBIN KypC MO3BOJISET: COBEPIICHCTBOBATH MPOMUIBLHOE
o0yuyeHue Ha CTaplieil CTYNEHU LIKOJIbI; HOPMAIU30BaTh yYEOHYIO HAarpy3Ky Y4Yalluxcs; IPHUBECTH B COOTBETCTBHE COJIEp:KaHUs 0Opa3oBaHUs
BO3PACTHBIM 3aKOHOMEPHOCTSIM Pa3BUTHUS YUAILUXCS, HX OCOOEHHOCTSM M BO3MOXKHOCTSIM Ha KaXKJIOM CTYINEHU Pa3BUTHUS;, JIUYHOCTHO OPUEHTHUPOBATH
coJiepkanue oOpa3oBaHusl; GOPMUPOBATH KIFOUEBBIE KOMIIETEHIIUH — TOTOBHOCTh YYaIllUXCSI MCIIOJB30BaTh YCBOCHHBIE 3HAHUS, YMEHUS U CIOCOOBI
JESITETFHOCTH B PEaJIbHOM JKU3HU IS PEIICHUS TPAKTUYECKUX 3a]1a4.

O0mas xapakTepucTUKA coepxaHus yueOHoro npeamera «EcrecTBosHanue».

EcrecTBO3HaHME — HOBBIM yueOHBIN mpenaMeT. Ero ocOOEHHOCTh B TOM, YTO 3TO MHTETPUPOBAHHBIN KypC, T. €. OOBEIMHSIONINI 3HAHUS U3
pPa3HBIX TpeAMETHBIX oOnacteil. Kak mpaBwiio, mKoNMbHBIE Y9€OHBIE TTPEAMETHl MOACIUPYIOT Ty WM UHYIO 00JIACTh HAYYHOTO MO3HAHUS, HAPUMEP
bu3MKy, XUMHUIO, OUOJIOTHIO, TIO3TOMY OHH CTPOSATCS Ha 0a3e pa3BUTHS CUCTEMBI MOHSATUHN JaHHOW HayKu. IHTErpUpOBaHHBIN KypC CTPOUTCS HMHAYE.
3/1ech KOHKPETHBIE MPEIMETHBIC 3HAHUSI CTAHOBSATCSI OMOPOW, CPEJCTBOM OCMBICICHHUS T€X WM MHBIX UAeH — Beaymux ujed kypca. IMeHHO oHUM
OIPEIEIISIOT JIOTUKY Pa3BUTHUS COJlep KaHUs yueOHOro rpeamera «EctecTBoO3HAaHUE.

Conep:kaHue Kypca eCTECTBO3HaHHE COOTBETCTBYeT ['ocymapcTBEeHHOMY 0Opa3oBaTelbHOMY CTaHAApTy U BO MHOI'OM IOBTOPSIET JIOTHUKY
CTaHaapTa, 4ToObl CPOPMHPOBATH OCHOBHI ECTECTBEHHOHAYYHOW KYyJIbTYphl M KaK MOXHO Ooliee HarlsgHO IOKa3aTh, KaKyl0 pOJb WIPAIOT
€CTECTBCHHBIC HAYKH B Pa3BUTUH ITUBIIIH3AINH, (DOPMHUPOBAHUH HAIIETO MATEPHAIILHOTO OKPYKEHUsI, 3HAHUH YeJIOBEKa O CaMoM cebe.

MeTtoaunueckasi KOHIIENIUS Kypca MpelycMaTpuBaeT OpraHu3aliio MaTepuana B COOTBETCTBUH C pa3HBIMU (opMaMH y4eOHOU AEATETbHOCTH.
B cTpykType yueOHUKOB €CTh YeThIpE THIIA TaparpadoB: YPOK JIEKIHS, YPOK IPAKTUKYM, YPOK CEMUHAP, YPOK KOH(PEPEHIIHI. Bxopsmiee B
KOMIUIEKT JJIs1 KaXKJI0ro Kjlacca METOIMYECKOE M0COOHEe COAEPKUT CTapTOBYIO MH(OPMALINIO AJIS YUUTENS U METOJUYECKHE PEKOMEHIAINU K YPOKaM.
OTa KHHAra TMOMOTraeT YYHUTENO IIJIOJOTBOPHO MOJITOTOBUTHCS K YPOKY 0€3 MpOJOHKUTEILHONO M YTOMHUTEIBHOTO TOHUCKAa 00s3aTeNIbHOTO
TEOPETUUECKOr0 MaTepuana o Kypcey.



MecTo Kypca B y4eOHOM IJIaHe

Ha m3yuenue nmpenmera orBogutcs 3 yaca B Heaento, utoro 102 4 B rog. Ot6op dhopm opranuzanuu 00y4eHUs OCYIIECTBISETCS C YU4ETOM

€CTECTBEHHO-HAy4YHOI'0 coJiepkaHus. bonblioe BHUMaHue yzaensercs J1abopaTOPHBIM M MPAKTUYECKUM paboTaM, MUHMUMYM KOTODBIX OIpeJesieH B
Ka)XJIOM pasJiesie IporpaMMBbl.

Pe3yabTaThl 0CBOCHUSI Kypca

JINYHOCTHBIMM pe3yJibTaTaMH O0YYCHHS €CTECTBO3HAHUIO SIBIISIFOTCS .

8 YEHHOCMHO-0PUEHMAYUOHHOU c(hepe — BOCTIUTAHUE YYBCTBA FOPIOCTH 32 POCCHIICKUE €CTECTBEHHBIC HAYKHU;

8 Mmpy0oe6ol c¢hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JasbHEHIIeH 00pa3oBaTeIbHON 1 PO ecCHOHATBFHON TPACKTOPUH;
B N03HABAMENbHOU (KOCHUMUBHOU, UHMENNeKMYalbHOl) chepe — YMEHHE YIPABISITH CBOCH MO3HABATEILHOM IEITETbHOCTHIO.

MeTaHpeI[MeTHLIMI/I pe3yjJdbTaTaMn OCBOCHHS IMPOrpaMMBI IO €CTCCTBO3HAHUIO ABJIAKOTCA:

Pecynamusnvle ynueepcanonvie yuedbHvie Oelicmsusi:

CaMOCTOSITENIHO ONPEAENATh LEIH, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 33/Ja4l B OOpA30BATENbHOM JAEATEIBHOCTH U S>KU3HEHHBIX
CUTYaIUsIX;

OLIEHMBATh PECYPCHI, B TOM YHUCIIE BpEMs U Jpyrue HeMaTepHalbHble pecypchl, HEOOXOAUMBIE /ISl JOCTHKEHHS TIOCTABICHHON paHee LeH;
COMOCTABJISITH UMEIOIIMECS] BO3MOKHOCTH M HEOOXOAMMBIE ISl TOCTHXKEHHS LIEIHA PECYPCHI;

OpPraHU30BbIBaTh YPGEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTUKEHHS ITOCTABICHHOM 1IeTH;

OIPEENIATh HECKOJIBKO MyTEeH TOCTH)KEHUS TIOCTABIICHHOM 11eJIH; — BEIOMPATh ONTHUMAJIBHBIHN ITyTh JOCTHYKEHUS IIETH ¢ y4eToM 3 PEeKTUBHOCTH
pPacxo/I0BaHUs PECYPCOB U OCHOBBIBASICh HAa COOOPAXKEHUSIX STUKU U MOPAJIH;

3a/1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIPEIEIIUTh, YTO LIE€JIb JOCTUTHYTA;

COIIOCTABIIATH ITOJTYYEHHBIN pe3ybTaT ACSATEIbHOCTH C IOCTABICHHOM 3apaHee LEIbIO;

OLIEHUBATh MOCIIEICTBUS JOCTHXKEHUS MTOCTABICHHOM 1IeJTH B YYeOHOM NesITeNbHOCTH, COOCTBEHHOM KU3HH U )KU3HU OKPYXKAIOIIUX JFOACH.

Ilo3nasamenvHvie ynugepcanvhole yuednvie Oetcmausl:

KPUTUYECKH OLIEHUBATh U MHTEPIPETHPOBATH HHPOPMAIUIO C Pa3HBIX MO3UIINN;

pacro3HaBaTh ¥ (UKCUPOBATH MIPOTUBOPEUHsI B MH(OPMALIMOHHBIX UCTOUYHUKAX;

UCTIOJIB30BaTh PA3IMYHBIE MOJEIbHO-CXEMAaTUYECKHE CpPEIACTBAa Uil TPEACTABICHUS BBIABICHHBIX B HMH(DOPMAIIMOHHBIX HCTOYHHUKAX
IIPOTUBOPEYHIA;



OCYILIECTBIISITh Pa3BEPHYTHIN NMH(OPMAIIMOHHBIIN MOMCK U CTABUTh HAa €r0 OCHOBE HOBbIE (yueOHbIE U TIO3HABATEIbHbBIE) 3a/1a4H;

UCKaTh U HAXOIUTh 0000IIEHHBIE CIOCOOBI PeIIeHNUs 33/1aY;

IPUBOJUTH KPUTUYECKUE APTYMEHTHI KaK B OTHOLLIEHUU COOCTBEHHOI'O CYXKJEHUS, TaK U B OTHOIICHUHU JEHCTBUI U CYXKIEHUM IpYyroro;

aHaAJIM3UPOBaTh U IPeoOpPa30OBbIBATh MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYallMH; — BBIXOJAMTH 32 PaMKU y4yeOHOro IpeaMeTra M OCYIIECTBIISThH

L[€JIEHAIIPABJIEHHBIN MOMCK BO3MOKHOCTH HIMPOKOr0 MEPEHOCA CPEJICTB U CIIOCOO0B IEHCTBUS;

BBICTPAaNBaTh MHIUBUAYaIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAs OrPaHMUYCHMS CO CTOPOHBI JPYTMX YYaCTHUKOB U PECYPCHBIE

OIpaHUYEHUS; — MEHATh U YAEPKUBATh pasHblC MO3UIMH B MO3HABATEIBLHONW AEATENFHOCTH (OBITh YYEHHKOM M y4uTeleM; (popMylIupoBaTh

00pa30BaTeNIbHBINA 3apOC U BHIIOMHATh KOHCYJIbTAaTHUBHBIE (DYHKIIMU CAMOCTOSITEIbHO; CTaBUTh MpoOJIeMy M pabdoTaTh HajJ €€ pelIeHUEM;

YIIPaBJIATE COBMECTHOM MM03HABATEIbHOM A€ TENbHOCTHIO U MOAYMHSTHCS).

Kommynuxamuenvle ynusepcanvhule yuebHvle 0etiCmeus.

OCYIIECTBIIATH JIENOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3pOCIBIMH (KaK BHYTpU 00pa30BaTeIbHON OpraHU3aliy, TaK U 3a €€
npeieaMu);

[P OCYILECTBICHUU TPYIIIOBOM pabOThl OBITH KaK PYKOBOIUTENIEM, TaK U YJICHOM IPOEKTHONW KOMaH/Ibl B Pa3HBIX POJISX (F€HEpaToOpoOM UAEH,

KPUTHUKOM, UCTIOITHUTEJIEM, ITPE3EHTYIOILUM H T. [1.);

pa3BEpPHYTO, JJOTMYHO U TOUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM aJI€KBATHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJCTB;

BOCIIPMHMMATh KPUTHUYECKUE 3aMEuUaHMsl KaK pecypc COOCTBEHHOI'O Pa3BUTHSA; — TOYHO U €MKO (POpMyIupoBaTh Kak KPUTUYECKHE, TaK U
0J100pUTENIbHBIE 3aMEUYaHMs B aJpec APYrux JIOJeH B paMKax JeI0BOM U 00Opa3oBaTebHOW KOMMYHUKAIMM, H30€eras Mpu 3TOM JIMYHOCTHBIX
OLICHOYHBIX CYKJICHUM.

Hpe)lMeTHbIMI/I pe3yjabTaTaMi U3YUCHUA CCTCCTBO3HAHUA:

Buvinycknuk na 6azosom yposne Hayuumcs:

JEMOHCTPUPOBATh HA IIPUMEPaAX POJIb €CTECTBO3HAHUS B PA3BUTHH YEJIOBEUECKON LIMBUIIN3ALINH;

BBIJICJISITH IEPCOHAIBHBIN BKJIAJ] BEIMKUX YYEHBIX B COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX HaYK;

IPaMOTHO MPUMEHSATh €CTECTBEHHO-HAYYHYIO TEPMUHOIOTHIO IIPHU OMMCAHUHU SBJIEHUI OKPYXKAIOIIETo MUPa;

000CHOBAHHO HPUMEHATh MPUOOPHI sl U3MEPEHUs M HAOIIOACHUS, UCIOJb3Ys ONUCAHHE WIN MPEAJIOKESHHBIH alrOPUTM 3KCIIEPHUMEHTa ¢
ENBIO TIOTYYEHHUs 3HAaHUH 00 00bEKTE U3yUCHHS,

BBISIBJISITH XapaKTep SIBJICHUM B OKpYy)Karolllel cpele, MOHMMAaTh CMBICI HAOJI0JJaeMbIX MPOILIECCOB, OCHOBBIBASICh HA €CTECTBEHHO-HAYUYHOM
3HAHWH;

UCTIOJIb30BATh JUIS ONMMCAHUS XapaKTepa MPOTEeKaHus PoLeccoB (GU3NYECKHUE BEIMYMHBI U JIEMOHCTPHPOBATH B3aUMOCBSI3b MEKIY HIUMU;
OCYILIECTBIISITH MOJICIIMPOBAHKE MTPOTEKAHUS HAOJI01aeMbIX IIPOLECCOB C YUETOM I'PaHULl TPUMEHUMOCTH HUCIIOJIb3YEMBIX MOJIENIECH;



e KPUTHYCCKH OIICHUBATh, MHTEPIIPETUPOBATH M 00CYKAAaTh WH(MOPMALIHIO, coaepkanryrocs B coodmenusx CMU, pecypcax UHTepHeTa, HaydHO-
MOMYJSAPHBIX CTAThIX C TOUKHU 3PEHHS €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH; I€TIaTh BHIBOABI HA OCHOBE JIUTEPATYPHBIX JAHHBIX;

e TPUHUMATH APTyMEHTUPOBAHHBIC PEIICHUSI B OTHOIICHUU MPUMEHEHUS! pa3HOOOPa3HBIX TEXHOJIOTUH B MPOo(ecCHOHANBHON IESATEIHOCTH U B
OBITY;

e U3BJIEKATh U3 OMMCAHUS MAIINH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB HEOOXOUMBIE XapaKTEPUCTUKH /711 KOPPEKTHOTO UX UCIIOIb30BAHMUS;

e OOBSCHATH MPUHIHUIIBI, TOJIOKEHHBIE B OCHOBY pa0OTHI MPUOOPOB;

e OpraHMU30BBIBATH CBOIO JESATENBHOCTh C YYETOM IPHUHIMIIOB YCTOMYMBOI'O Pa3BUTHUSI CUCTEMBI «IIPUPO/Ia—00IIECTBO—UYEIOBEK» (OCHOBBIBASICH
Ha 3HAHMSIX O MpoIeccax MepeHoca W TpaHcHOpMallUM BEIIECTB U SHEPTHHA B SKOCHCTEME, Pa3BUTHH M (DYHKIIMOHHPOBAHUM OMOCHEPHI; O
CTPYKType TOMYISIMU W BHJAA, QJaNTalUsX OPraHU3MOB K cpele OOUTaHHs, CBOWCTBAX OJKOJIOTMUYECKUX (DAaKTOPOB; PYKOBOJCTBYACH
NPUHIUIIAMU pecypcocOepekeH s 1 6e30MacHOro MPUMEHEHHUS] MaTepUAJIOB M TEXHOJIOTHI; COXpaHsisi OMoornyeckoe pasHooOpasue);

e 00OCHOBBIBaTh MPAKTHUECKOE MCIOIb30BAHUE BEIIECTB U X PEAKIMil B IPOMBIIIJIEHHOCTH U B OBITY; OOBSACHAThH POJIb ONPENEICHHBIX KJIACCOB
BEIIECTB B 3arPSA3HEHUN OKPYKAIOIIEH CPeibl;

e IeHiCTBOBaTh B PaMKax IMPaBHJ TEXHUKH OE30MACHOCTH M B COOTBETCTBUU C MHCTPYKIMSAMH IO MPUMEHEHUIO JIEKAPCTB, CPEACTB OBITOBOMH
XUMHH, OBITOBBIX 3JIEKTPUUECKUX MPUOOPOB, CIOKHBIX MEXaHU3MOB, [IOHUMAs €CTECTBEHHO-HAayYHbIe OCHOBBI CO3/IaHUs MTPeANUCaHUl;

e (opMupOBaTH COOCTBEHHYIO CTPATErHIO 30POBbhecOeperaromero (paBHOBECHOT0) MUTAHUS C YIETOM OMOIOTHYECKOH 11e51ec000pa3HOCTH, POIn
BEIIECTB B MUTAHUU U KU3HEIEATEIIbHOCTH KUBBIX OPTaHU3MOB;

e OOBSCHATH MEXAHU3M BIIMSHHS Ha JKUBBIC OPTAaHU3MBI DJICKTPOMArHUTHBIX BOJH M PaIMOAKTUBHOIO M3IIYYCHHS, a TAKXKE JECHCTBUS aIKOTOJI,
HUKOTHHA, HAPKOTUYECKUX, MyTareHHBIX, TEPATOrCHHBIX BEIIECTB Ha 3/I0POBbE OPraHU3Ma U 3apO/IbIIIEBOE PA3BUTHE;

e BBIOMpATh CTPATETHIO TOBEJICHUS B OBITOBBIX M UPE3BBIYAWHBIX CUTYAIUSX, OCHOBBIBASCh HA MOHMMAHHWM BIIUSHHS HAa OPTaHU3M 4YelIOBEKa
bu3nYECKUX, XUMHUUECKUX U OMOJIOrHYeCKUX (DaKTOPOB;

e OCO3HAHHO JICHICTBOBATH B CUTYAIlMH BHIOOPA MPOIYKTa UK YCIYTH, IPUMEHSSI €CTECTBEHHO-HAyYHbIe KOMIIETEHITNH.

Bbll’lyCKHuK Ha 6a3060M YPOBHE NOJIyyum 603MONCHOCNIb HAYYUMbCA.!

e  BBINOJHATH CAMOCTOSITENIbHBIE KCIIEPUMEHTHI, PACKPHIBAIOIINE TOHUMAaHUE OCHOBHBIX €CTECTBEHHO-HAYUYHbIX MOHATHH M 3aKOHOB, COOMOast
npaBuia O0e3omacHol padoThI; MPEACTABIATh MTOTyYEHHBIE PE3YJIbTaThl B TAOJIMYHOHN, TpadMuecKor UM TEKCTOBOH (hopMme; eraTh BHIBOJBI HA
OCHOBE€ ITOJTYYEHHBIX U TUTEPATYPHBIX JaHHBIX;

e OCYIIECTBJIATh CAMOCTOSTENbHBIH YUeOHBIH NMPOEKT WM HCCIEAOBaHME B OOJIACTH E€CTECTBO3HAHUS, BKIIOYAIOLIUI ONpeleseHHe TEMBI,
IIOCTAHOBKY LIE€JIM M 3a/la4, BBIABH)KCHHE THMIIOTE3bl M IIYTEH €€ JKCIIEPUMEHTAJIbHOM IIPOBEPKH, IPOBEICHUE SKCIEPUMEHTA, aHAIU3 €ro
Pe3yJIbTaTOB C YUETOM MOTIPEHIHOCTH U3MEpEeHHUs, (HOpMyYIHpOBaHUE BHIBOJAOB U MPEJICTaBIEHNE TOTOBOI'0 HH(POPMALIMOHHOT'O TPOYKTA;

e 00CYXIaTh CYLIECTBYIOIINE JIOKAIBbHBIE U PETHOHATIbHBIE MTPOOJIEMBI (IKOIOIMYECKHE, SJHEPTeTHUECKUE, CHIPhEBBIE U T.J1.);

e 00OCHOBBIBAThH B IUCKYCCUU BO3MOXHBIC ITYTH WX PEIICHHSI, OCHOBBIBASICh HA €CTECTBCHHO-HAYUHBIX 3HAHUSAX;



e HAXOJWUTh B3aUMOCBSI3U MEKIY CTPYKTYpPOU M (YHKITUEH, TIPUYUHON U CIICACTBHEM, TeOprUel U (paKkTaMu MPH aHAIN3E MPOOJICMHBIX CUTYaIlUi
U 00OCHOBaHMHM NPUHMMAEMBIX pEIICHUH Ha OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMI; TOKa3blBaTh B3aMMOCBA3b MEXAY OOIacTAMU
€CTECTBEHHBIX HaYK.

2. Kputepum onieHKkH y4eOHOM 1eAITeIbHOCTH 10 €CTECTBO3HAHUIO
Pe3ynbTaTom npoBepkH YpOBHSI YCBOEHHSI yU€OHOTO MaTepHalia sIBISETCs] OTMETKA.

HpI/I OILCHKEC 3HaHUH ydamuxcs MmpearojaaracTcs o6pa1uaTL BHHMAaHHEC Ha IIPaBUJIbHOCTb, OCO3HAHHOCTb, JIOTHYHOCTb U JOKA3aTCIIbHOCTb B U3JI0OKCHUHU
Martcpualia, TOHHOCTb MCITOJb30BAHUA TCPMUHOJIOIMH, CAMOCTOATCIBHOCTE OTBECTA.

OTtMmeTka «5»:
e TIOJTHO PACKPBITO COJAEPKaHKME MaTepraja B 00bEME IpOrpaMMbl U yUeOHUKA;
e 4ETKO U MPABUJIBHO JIaHbI ONPEJEICHUS U PACKPBITO COJIEp>KaHUE MOHITUH, BEPHO UCIIOJIb30BAaHbI HAYYHbIE TEPMUHBIL;
e IS JJOKA3aTeIbCTBA UCIIOJIB30BAHBI PA3IMYHBIC YMEHHUS, BHIBOBI U3 HAOIIOICHUI U OIBITOB;
e OTBET CaMOCTOSITCIIHHBIM.
OtMmeTka «4»:
e PACKPBITO COJIEp’)KaHKE MaTepuaa,
e TPABWJIBHO JAHBI ONPEAEIECHHUS MOHATHUE U UCIIOJIb30BAHBI HAYUHBIE TEPMUHBI,

e OTBECT CaMOCTOHTeHBHBIﬁ, OIIpPEACIICHUA MMOHATHH HCIIOJIHBIC, NOMYIICHBI HE3HAYUTCIIbHBIC HAPYIICHUS ITOCICA0BATCIIBHOCTU U3JIOKCHHA, HE-
OOJIbIIINE HETOYHOCTH IIpH UCIIO0JIb30BAHHUHN HAYYHBIX TCPMHUHOB UJIK B BBIBOJAX, 0606H_ICHI/I$IX nus3 HaGHIOZLeHI/II\/’I, OIIBITOB.

OT1MmeTKa «3»:
® YCBOEHO OCHOBHOE COJIEprKaHue YIeOHOro MaTepuaia, HO U3JI0KEHO PparMeHTapHO;
e HE BCErja IoCieA0BaTEIbHO ONPEACIICHUE TOHATHS HEAOCTATOUHO YETKUE;
® HE HCIIOJIH30BaHbI BBIBOJIBI M 0000IIEHNS U3 HAOIIOICHHS U OIBITOB, JOMMYIIEHBI OITUOKU MTPU UX M3JI0KEHUH,

® JONYUICHBI OIIMOKH M HETOYHOCTH B UCHOJIL30BAHUU H&y‘IHOfI TCPMUHOJIOTH, ONPCACTICHUU ITOHATHU.



OT1MeTKa «2» - OCHOBHOE COJIepKaHUE y4yeOHOro marepuaia HE PacKphITO; HE JaHbl OTBEThI HAa BCIIOMOTATEIbHBIC BOMPOCHI YUMUTENS; JOMYIICHBI
rpyOble omrbKa B ONpeaeIeHUN MTOHSITHE, TIPU UCIIOJIb30BAHUY TEPMHUHOJIOTMH, OTBET Ha BOIPOC HE JaH.

OuneHka npakTH4ecKHX yMeHU# yyamuxcsa. OueHka yMeHH CTABUTh ONbITHI

OT1MeTKa «5»:
® [PaBWJIBHO OMNPEJAEIICHA LEb ONBITA;
®  CaMOCTOSITENILHO U MOCIE0BATEILHO MPOBEAEHBI OA00P 000PYI0BaHUS U OOBEKTOB, a TAKXKe paboTa Mo 3aKIaJKe OMbITa;
® Hay4HO, TPaMOTHO, JIOTUYHO OMKMCAHBI HAOIIOACHUS U CHOPMYITMPOBAHBI BHIBOJIBI U3 OIIBITA.

OTMeTKa «4»:

® [PaBWIBHO ONpEJCCHA IeJIb OIbITa; CaMOCTOATEIBHO MpOBEACHA paboTa Mo MoA0O0pYy O0OpYHAOBaHUS, OOBEKTOB IMPH 3aKJaJKe OIbITa
JIOITYCKAIOTCS;

o 12 OH_II/I6KI/I, B ICJIOM I'PAMOTHO U JIOTHUYHO OITHMCaHbI Ha6J'II-OI[CHI/I${, C(I)OpMYJII/IpOBaHBI OCHOBHBIC BbIBOAbI U3 OIIbITA,

® B OINMCaHHUH Ha6J'IIO,I[eHI/II/I A0IyIIEHbI HETOYHOCTH, BBIBOJbI HCIIOJIHBIC.

OtTMeTKa 3»:

e [PaBWIBHO ONpeJeNieHa LIedb OMbITa, MoAOOp 000OpyNOBaHHSA U OOBEKTOB, a Takke PabOThl MO 3aKJAJKe OIBITA MPOBEIEHBI C MOMOIILIO
YUHTEIIS;

¢ JIONYyHICHBI HCTOYHOCTHU S oIInOKa B 3aKJIaJKe OIIbITa, OIIMCaHHUU HaGHIOI[GHI/IG, (I)OpMI/IpOBaHI/II/I BBIBOOB.

OTMeTKa «2»:
e HE OmpeJesieHa CaMOCTOATEINIBHO II€JTh OIBITa; HE TIOATOTOBJICHO HY)KHOE 000pYOBaHHE;
o I[OHYH_ICHBI CYH_ICCTBGHHBIG OH_II/I6KI/I HpI/I 3aKJIaIKE OIIbITa U €TI0 O(I)OpMJICHI/II/I.

¢ [IOJJHOC HCYMCHUC 3aJI0OKUTh U O(bOpMI/ITL OIIBIT.



3. Coep:xaHue NporpamMmsI
EctectBOo3HaHme. 11 kaacc
(102 gaca, 3 yaca B He/1eJI10)

Tema 1. IloBTopenne kypca 10-ro kiaacca (7 4)

MHoroo0pasue ecTeCTBEHHOI0 MUpa: MEraMup, MaKpOMHUpP, MUKPOMHUD.

Bcenennasi, ranakTuky, 3B€3/1bl, COTHEUHAs! CCTEMa: OCHOBHBIE MOHSTHS U 3aKOHBI IBUKEHHSI HEOECHBIX Tell. 3eMJIsl, €€ CTPOCHHE U Ie0JIOrHYeCcKue
o6omnouku. ITonsaTne o Mukpomupe u HaHomupe. buocdepa. YpoBHu opranuzanuu xu3Hu Ha 3emse. buocdepa u ee rpaHuiibl. MoneKyaspHBIi,
KJICTOYHBIN, TKaHEBbIM, OpraHM3MEHHBIN, MOMYIALMOHHO-BUIOBOM, OMOLEHOTHUEeCKUH W OMoc(epHBI ypOBHM OpraHu3allud KU3HH Ha 3eMmIe.
OKOJIOTUYECKUE CHUCTEMbI: OCHOBHbIE MOHATUS (LleNM MHUTAHUS, [UIIEBbIE NUPAMUJbI, AKonoruueckue (axropbl). OCHOBHBIE IOITOKEHUS
CUHTETHUYECKON TEOPUH IBOJIOLUH.

EcrectBennbiii or6op u ero ¢opmbel. Myranmmu u uX kKiaccupukamus. Makpo- W MakpOdIBOJIONUS. JJIEMEHTHl TEPMOAWHAMHKH U TEOPUHU
OTHOCHUTEIIBHOCTH.

Hauana TepMonnHaMuKu. DJIEMEHTBI TEOPUU OTHOCUTEIIBHOCTH.

Hemoncmpayuu. BuneopparMeHThI U CIaiIbl IO TEME.

Tema 2. Muxkpomup. Atoma. Bemmecra (34 1)

OcHosnble ceedeHusn 0 cmpoenuu amoma. IBOIIOIUS TPEICTaBIEHUH 0 cTpoeHnH atoma. Monenu crpoenus aromos Jx. Tomcona u 3. Pezepdopna.
[Hoctynarsl kBanTOBOM Teopuu H.bopa. IlporoHHo-HelTpoHHas Teopus crTpoeHusi aromHoro sijapa [I. Meanenko u B.leiizenGepra. M3oromsl.
OnexkTpoHHas 00004YKa aToMa. DHepreTuueckue ypoBHHU. [loHsaTHEe 0 drekTrpoHHOM obnake. Ilepuoouueckuii 3akon. Omxpvimue /I.U. Menoeneegvim
nepuoouueckozo 3akona. IIpeanoceUiKu OTKPBITHS MEPUOAMYECKOr0 3aKOoHA. [lepBhle MOMBITKH KiIacCU(UKAIMA XUMUUYECKUX JIeMEHTOB. OTKPBITHE
J.N. MeHnneneeBbIM MEPUOAMYECKOTO 3aKOHA. [lepnoanYHOCTh B U3BMEHEHUH CBOMCTB XMMHYECKHX AJIEMEHTOB M MX coenuHeHui. [lepuoandeckuit
3akoH B hopmynupoBke J[.M. MenneneeBa. CoBpeMeHHBIE TTPEICTABICHUS O MPUYNHAX MMEPUOIUUECKOTO U3MEHEHHUSI CBOWCTB XMMUYECKUX JJIEMEHTOB
u ux coenuHeHui. CoBpeMeHHas (QOpMYITUPOBKA MEPHOAUYECKOro 3akoHa. [lepmommueckas cUCTEMa XMMHUYECKHX DIIEMEHTOB, KakK Tpaduieckoe
oToOpaxkeHue rnmeproandeckoro 3akona. CTpykrypa rneproaudeckoi tTaduibl. [Teprospt (0osblue U Masibie) U rpyIibl (TJIaBHBIC U MTOO0YHbIE).
3HaueHue nepuoouvecKo20 3AKOHA U nepuoouueckou cucmemvl Xxumuueckux nemenmoe [I.H. Menoeneesa ona ¢popmuposanus
ecmecmeeHHOHAYYHOU KaPMUHbL MUpA.

[IporHocTrueckas cuia W 3HAUEHUE MEPUOAMYECKOrO 3aKOHA M NEPUOANYECKONW CHCTEMbl. 3HAYE€HHE MEPUOJUYECKOr0 3aKOHa M IMEPUOANYECKOU
cucTeMbl XuMuueckux 3nemeHToB J[. 1. MenneneeBa s pa3BUTHS HAYKH U TOHUMaHUSL XUMUYECKOW KAPTUHBI MUDA.

bnazopoonsie zazvl.  briaroponHbie ra3pl, IPUYKUHA UX CYIIECTBOBAHUS B aTOMapHOM COCTOSHUU. [IpuMeHeHne 61aropoIHbIX Ta30B.



Honnaa xumuueckasn céa3v. VIonsl U nx KiaccuuKanus: 1o 3apsay (aHHOHBI M KaTHOHBI), TI0 COCTaBy (TIPOCTHIE U CIOXHBIE). Cxema 00pa3oBaHUs
MOHHOM cBsi3U. IOHHBIE KpUCTAIITNYECKUE PEIIETKU. XIJIOPU HaTPUsl — THITUYHBIN MPEACTaBUTEIh COCAMHEHUH C MOHHBIM THUIIOM CBSI3H.
Koeanenmmuaa xumuueckasa ceéazp. KoBajeHTHas CBs3b Kak CBfA3b, BO3HHMKAIONIAs 3a CueT 0OpazoBaHUsl OOIIMX OSJICKTPOHHBIX Map MyTeM
NEpeKphIBAaHUS DJIEKTPOHHBIX opOuTaneil. KpaTHocTe KkoBajeHTHOH CBsi3u. OOMEHHBIE W JIOHOPHO-AaKIIETITOPHBIE MEXaHH3MBbl 00pa30BaHUs
KOBJICHTHOH CBsI3H. DnekTpoorpunareabHocTs (20). Knaccudukarus koBaaeHTHbBIX cBs3eii: o D0 (monsipHas u HenoysipHas ). Jumnomny.

Memannvt u cnnaevl. Memannuueckaa xumuueckasa c6a3p. OOmMe (U3NYECKHE CBOICTBA METAUIOB: AJIEKTPONPOBOAHOCTb, MPOYHOCTH,
TETUIONPOBOHOCTh, METAIUTMYECKUH ONeCK, mIacTHYHOCTh. CrulaBbl YepHbIe U 1BeTHbIe. CTanb, uyryH. JlatyHs, OpoH3a, Menbxuop. Merammndeckas
CBSI3b. 3aBUCUMOCTD AJIEKTPONPOBOAHOCTH METAIIJIOB OT TEMIIEPATYPHI.

Monexynapno-kunemuueckana meopus. OCHOBHBIE IOJIOXKEHHUS MOJIEKYIIPHO-KMHETHUECKOW Teopuu. MneanbHblii ra3. YpaBHEHHME COCTOSTHUSA
U/ICATBHOTO Ta3a. Aepecamusvie cocmoanusa eeujecme. 1'a3000pazHoe cocTostHue. 3aKOH ABOTaIpo U CIEACTBUS U3 Hero. MonsipHbIi 00beM ra3oB Mpu
H.y. XKunkoe cocrosnue BemectB. Tekyuectb. TBepaoe cocTtosiHMe BemiecTBa. Kpuctaianueckue penieTkd pa3HbIX TUIIOB JJISL TBEPAOTO COCTOSHUS
BemlecTBa. [loHsTHE O Tua3me. BhicOoko- M HU3KOTEMIIEpaTypHas IJa3Mbl U HMX NpPUMEHEHHe.  B3auMHbIe Tepexoisl MEXKIy arperaTHbIMU
COCTOSIHUSIMH BELLIECTB.

Ilpupoonwiit 2a3. lpupoauslii ra3, €ro cOCTaB U HaIpaBJIEHUS HCHOIb30BaHMS B KaueCTBE TOIUIMBA M XMMHYECKOro chipbsi. KoHBepcus meraHa.
CuHTe3-Ta3 M €ro HCHONb30BAHME [UIsl TIONYYEHHs] CHHTETUYECKOro OeH3MHa M MeTaHona. l[IpenenbHble W HENpeAeNnbHBIE YIIEBOAOPOMIBI.
KayecTBenHble peakiiuu Ha KpaTHYIO CBsA3b. buoras.

Kuokue sewgecmea. Hegpmo. Hep1p, ee coctaB, puzndeckne CBOMCTBA U MPOUCXOKICHHUE. DKOIOTHYECKHIE TTOCIEICTBHS pa3iinBa HeDTH 1 CriocoObl
0O0pHOBI C HUMHU.

[onmytHelii HEedTAHONW ra3, ero cocraB. Ilpomecchl mepepaboTku HedTH: pekTUUKaMs H KpekuHr. IIpogykTsl mepepa®oTku HePTH M HX
UCIIOTb30BaHHUE.

Teepooe cocmosanue eewecmea. Kuoxkue kpucmannvl. Kpuctammmueckne W amopdubple BemecTBa. [Ipu3Hakum W cBoWcTBa amMOp(HOCTH.
OTHOCUTENTBHOCTh UCTUHBI B XUMUH. JKUIKHE KPUCTAIIBI U MX IPUMEHEHHUE B TeXHUKE. OTHOCUTENFHOCTh MCTUHBI B OMOJIOTHH U (DU3UKE.
Knaccugukayua neopeanuueckux eeujecme u ee omuocumenvrnocms. Knaccuduxanuusi npupoaHsix BemecTB. OpraHndeckue U HEOPraHUYECKue
BenlectBa. M3omepus. Knaccudukanust Heopranudeckux Bemects. [IpocTsie BelecTBa: MeTaIbl, HEMETaJIbl, OnaropofHble ra3bl. OTHOCUTENBH OCTh
JIEJIEHUs] MPOCTHIX BELIECTB HA METAIbl U HEMETaUIbl. AJUIOTponus M €€ NpuurHbl. CIIOKHBIE BEIECTBA: OKCHJbI, KUCIOTHl, OCHOBAHUS, COJH.
OTHOCHTEITHHOCTD KIIACCU(UKAITUHU CIIOKHBIX BEIICCTB.

Knaccugukayua opzanuueckux coeounenuii. OcCo6EHHOCTH COCTaBa, CTPOEHHUS M CBOIMCTB OpraHM4eckux coenuHeHU. OCHOBHBIE MONOKEHUS
Teopuu xuMudeckoro crpoenus A. byrneposa, @. Kekyne, A. Kynepa.

N3omepus, kak GyHKIMSI XUMUYECKOTO CTPOEHHUS Ha MPUMEPE 3TUIIOBOrO CIUPTa U AUMETUIIOBOro 3¢upa. [IpuunnHsl MHOrooOpasusi OpraHMuecK X
COEIUHEHUN.



Knaccudukamust opraHmuecKkux COeTMHEHUNA. YTIIEBOIOPOIbI: ATKaHbI, aTKeHbI, aJKUHBI, aJIKaJUeHbl U apeHbl. KilacChl OpraHu4ecKux COeAMHEHUH,
MOJIEKYIbl KOTOPBIX COZEpKaT (PyHKIMOHAIbHBIE TIPYIIbI: THAPOKCUIIbHYIO, KapOOHMIBHYIO, KapOOKCHUIIbHYI, aMHHOrpymmy. OTHOCHTENbHOCTb
JIeTICHUSI OPTaHUYECKUX COEAMHEHHH Ha KI1acChl.

Ilonumepoi. OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COSIMHEHHI: MOHOMED, MOJIMMEp, 3JIEMEHTAapHOE 3BEHO, CTENEeHb MOJIMMEpPU3aIliy.
Crioco0b! nosyyeHust MOJTMMEPOB: PEAKIMH [TOTMMEPH3aLMK U MOJUKOHAeHcauy. brononumepsl u ux Ouonoruyeckas poib.

[Tnactmaccel. TepmorutacTsl M peakroruiactel. [IpencraBurenu miaactmMace M obiacTé uX npumeHeHus. Bomokna. Ilpuponnbsie ()KMBOTHOrO
PacTUTENLHOTO MPOUCXMKICHNS) U XUMUYECKHE (MCKYCCTBEHHBIE M CHHTETHUECKHE) BOIOKHA. [IpencraBuTeny BOIOKOH M O0JIACTH UX TPUMEHEHUSI.
Heopranuueckue nonumepsl, Kak BEIECTBAa ATOMHON CTPYKTYpBI.

Cmecu, ux cocmae u cnocoowt pazoenenun. IlonsTHe 0 CMeCH, Kak CHUCTEME COCTOsIENH M3 pa3IMuHBIX XUMHUYecKuX BemiecTB. Kiaccudukarms
cMecell 0 BU3YaJIbHBIM MPU3HAKaM (TOMO- U TeTEpOTeHHBIE CMECH) U TI0 arperaTHOMY COCTOSTHHIO (TBEpbIe, *KHUIKKUE U ra3o00pa3Hbie cmecn). CoctaB
cMeceil: MaccoBasi 1 00ObeMHasi 10 KoMItoHeHTa cMecu. CrocoOwl pazaenenus cmecen. Jucnepcuvie cucmemepl. [loHATHE THUCTIEPCHON CHUCTEME.
Knaccudukanus nucrnepcHbIX CUCTEM IO pa3MepaM AMCIEpCHOW (ha3bl M arperaTHOMy COCTOSIHMIO JAWCHEPCHOHHOW Cpelbl U AUCIEpCHOW (hazbl.
3HaueHue JUCIIEPCHBIX CUCTEM B IPUPOJE, MPOMBIIUICHHOCTH U MOBCEIHEBHON JKU3HU YeroBeKa. I pyboaucnepcHbie CUCTEMBI H UX KIacCU(UKAIIS
(cycnieH3uu, SMYIbCHH, adpo30oin). [I[puMeHeHne dTUX CUCTEM B TeXHUKE U ObITy. ToHKOmUCIIEpCHBIE (KOJUIOMIHBIE) CUCTEMBI, WX KJIaCCHU(PUKAIUS
(30nu u renu). Koarymsmus. Cunepesuc.

Jlemoncmpayuu.

Buneopparmentsr u poTtorpadgum mo Teme: HEOHOBAs pekjama M aprOHOBOM CBAapKOM, MUPHKAONEH W BO3MYNIHBIX IIapPOB, 3aAIOJHEHHBIX TEIHEM,
0aJbHEONOTHYECKHE PaJIOHOBBIE BaHHBI. PaznuuHble (GOpMBI NEPUOAMUYECKON cHCTeMbl XUMHUYeckux sinemeHToB [[.JM.Menneneesa. Iloprpersr: JI.
Byabonpana, JI. Hunscona, K. Bunknepa, A. ByrnepoBa, ®.Kekyne, A. Kynepa. Mogenu KpuUCTaJUIMUECKUX PEHIETOK: XJIOpPHJa HATPHs, HOJa,
VIJIEKUCIIOTO Ta3a, anMasa, rpadura. OOpasipl MUHEPAIOB W BEMIECTB C MOHHBIM THIIOM CBSI3W (OKCHAA KalIbIUS, PA3IMYHBIX CONEH, TBEPIBIX
1ies10ue, rajnTa, KalbliUTa); BEIIECTB C KOBAJIEHTHBIM TUIIOM XMMHUYECKON CBSI3H.

Komnnexknuu: MeTamioB, CIJIaBOB; BELIECTB M MaTEpUaIoOB, MOITY4aeMbIX Ha OCHOBE IPUPOIHOIO ra3a; HeTh U MPOAYKTHI €€ nepepadoTKu; aM OppHBIX
BEIIECTB W MaTepHajlioB; TPHUOOPOB HA OCHOBE JXKUAKHX KPHUCTAJUIOB; MPOCTHIX M CIOKHBIX BEIIECTB; IJIACTMACC, BOJIOKOH, HEOPTaHUYECKHX
HOIMMEPOB (MUHEPAIIOB U TOPHBIX IOPOA); OpraHuueckux coeauHeHuil. Juddy3us AymucTbIX BEIECTB C TOpsIiel JaMIIOYKM HAaKaJUBaHUSA U
muddy3us nepmanranata kauus uian cynspara meau (I1) B Boze.

[Tpubopsl Ha OCHOBE HU3KOTEMIIEPATYPHOM TUTa3MbI (Ta30BbIE JIa3ephl, TNIA3MEHHBIC MTaHEN TEJICBH30POB U T.11.)

[lapoctep>xHeBble 1 O0ObEMHBIE MOJEIM MOJEKYJ HEpPBbIX NMPEACTaBUTENEH pelesIbHBIX YIIIEBOAOPOAOB, cTpyKTyp Oenka u JIHK. dusnueckue
CBOMCTBa ra3o00pa3HbIX (MpomaH-OyTaHOBas CMECh B 3aKUTallke), KUAKHX (OeH3uH) M TBepAblX (mapaduH) ajJKaHOB: arperarHoe COCTOSHHE,
pacTBOPUMOCTH B BOJIE.

I'openne nponan-OyraHoBOM cmecu (3axuranka). OTHOLIEHHE MPENEeNIbHBIX U HENpPEAEIbHBIX YITIEBOJOPOAOB K PacTBOPY NEpMaHraHaTa Kajaus U
O6pomHoii Boge. OOpa3oBaHue HE(TIHOM MJICHKH HAa TOBEPXHOCTHU BOJIBI.

OOHapyKeHHe HepeeIbHBIX COSANHEHUH B XKHUIKAX He(QTEnpoayKTax.



[Monmyuenue mractudeckoit cepul. [lomyuenue Gemoro gocdopa. [MomydeHne AUCTUIUTMPOBAHHON BOABI. OUYHCTKA CMECH KPHUCTAIJIOB TUXpOMAaTa H
nepMaHranara kanus. O0pasibl pa3IMyHbIX JUCIEPCHBIX CUCTEM: IMYIIbCUHU, CYCIIEH3HH, a3PO30iH, resid U 301u. [lomyueHue KouIouaHOoro pacTBopa
u3 xjopuna xenesa (I1I). Koarymsiuus nonydyennoro pactBopa. ddexr Tunaans.

Jlabopamophvie onvimul. 1. KoHCTpyHpOBaHHE MEPUOIUUECKON TAOIUIBI XMMHUUECKHUX AJIEMEHTOB C MCIOIb30BaHMEM KapTouek. 2. O3HaKOMIIEHHE C
KOJUIEKIIMSIMA METAJUIOB M CIUIaBOB. 3. BpOyHOBCKOE IBMKEHHME YaCTHI] TYIIM WM [IBETOYHOM MbUIbLIbI B Boje. 4. [IpoBepka mpubopa i nmonydeHus
ra3oB Ha F€PMETHYHOCTb. 5. YBEIMUYCHHE TaBICHHS JKUIAKOCTHU NMpHU ee cxkaruu. 6. CpaBHEHHE KOIeOATENbHBIX ABM)KCHUH MOJEKYN BOABI U JIbJa C
nomomipio CBY. 7. BeinapuBanue pacTBopa noBapeHHOU conu. PuiabTpoBaHue TeTeporeHHo cMmecu. OTcTanBaHMe, Kak CIOco0 pa3ieieHusl cMecei
JIEKaHTalMEN U C TOMOILBIO JETUTEIbHOU BOPOHKH. 8. O3HAKOMIJIEHUE C IUCIIEPCHBIMU CUCTEMaMU

Ilpakxmuuyeckas paboma Ne 1. U3yuenue dororpaduii TpekoB 3apsokeHHBIX YaCTHULL.

Ilpakmuueckas paboma Ne 2. TlomydeHue, COOMpaHUe U pacliO3HABAHKE Ta30B.

Tema 3. Xumuuyeckue peakunu (13 4)

Xumuueckue peakyuu u ux Kaaccugurayua. XuMu4eckre peakluy Ui XUMUYECKUE SBICHUS, UX OTIWYHS OT (PU3UYECKUX siBIeHUH. Peakunu 6e3
M3MEHEHHUsI COCTaBa BEUIECTB: AJUIOTPONM3ALMM M H3oMepusauuu. Peakuuu, maynmye ¢ U3MEHEHHMEM YHCIA U COCTaBa BEIIECTB: COCIMHEHUS,
paslioKeHus, 3aMelleHus, oOMeHa. Peakuuu, mporekaroliue ¢ BbIJCICHHEM WM IMOMIOLICHUEM TEIUIOTHI: 3K30- U 3HJoTepMuueckue. J[lpyrue
NPU3HAKK KJIAaCCU(UKAIIMN XUMHUECKUX PeakIfii Ha mpuMepe cuHTe3a okcua cepsl (VI): u3MeHeHue cTeneHei OKUCIEeH s 3JIEMEHTOB, 00pa3 yIOIIUX
BELIECTBA, UCIOJIb30BaHUE KaTaanu3aTopa, arperaTHoe COCTOSIHUE BELLECTB, HAlIPaBJIEHHE IIPOL[ECCOB.

Ckopocmb xumuueckou peaxkyuu. IIoHATHE O CKOPOCTH XMMMUYECKOW peakUUU. [OMOIEeHHBIE M I'€TEPOreHHBIE PEAKIUH. 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peakluuu OT IPUPOAbl PEATUPYIOLINX BEUIECTB, UX KOHLUEHTPALUU. 3aBUCUMOCTh CKOPOCTH peakuuu oT Temreparypsl. [IpaBuno Bant-
Todda. 3aBuCUMOCTH CKOPOCTH peaKIMK OT IUIOLIaAN COMPUKOCHOBEHHUS BELIECTB M HAJTMUMSI KaTalu3aTopa.

Oopamumocmo xumuueckux peaxyuii. Heobparumele n odparumMelie peakiui. CocTOSHNE XUMHUUECKOT0 PAaBHOBECHS [T O0PATUMBIX PEAKIIMH.
[punuun Jle-1llatense. CMeleHne XMMUYECKOT0 paBHOBECHSI 00OpAaTUMBIX peaKIUi B XUMHUYECKOM ITPOU3BOICTBE HAa IPUMEpPE CUHTE3a aMMHAKA.
Oxucnumenvno-eoccmanogumenvusle peakyuu (OBP). Inekmponus.

CreneHb OKMCIIEHHUA U ee ompesenenue no ¢popmyne coequnenus. [loustue 06 OBP.  Okucaurens n BOCCTaHOBUTEINb, OKUCIEHHUE U BOCCTaHOBJICHHE.
DJEKTpOIN3 pacIulaBOB U pacTBOPOB Ha MPUMEPE XJIOpUIa HATPHSL.

DNEeKTpOoNUTHYECKOE TTOTyUeHHe amoMuHus. [IpakTuueckoe npuMeHeHHe eKTponn3a. ['aapBaHoONIaCTHKA U FaJIbBAaHOCTETUS .

Xumuueckue ucmounuxu mokxa. I'anbBaHUYECKHE BJIEMEHTHI Ha IpuMepe sieMeHTa [laHuang-SkoOu, uX YCTpOHCTBO M NPUHIMI JAEHCTBHSL.
YerpoiicTBo 6aTapeiiku Ha IpUMeEpe CyXOro IIEIOYHOr0 JIeMEHTa. YCTPOHCTBO CBHHIIOBOTO aKKyMyisiTopa. ['anpBaHu3anus U 31eKTpodopes.

QDu3uka na cayxycée uenoeeka. AHTPOIOMETPHUS: U3MEpPEHUE IJIUMHBI M Macchl Tejla, COUPOMETPUS M KU3HEHHAs CMKOCThb JIETKUX. TersoBble
U3MEPEHHsT U TeruloTepanus. M3mepeHue aprepruanbHOro JaBJICHUS. I'mneproHns M TUNOTOHUA. YIBTPa3ByKOBash AMATHOCTHKA W TEparus.
Onekrporepanus. JlazepHas Tepanus. MarHuTHbIA pe30HaHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus

Jlemoncmpayuu.



[Momyuenue Gemoro dochopa. I'operne docdopa u pacrBoperue okcuna gocdopa (V) B Bome. [lonmyuenune u pasznoxenue ruapokcuma meau (I1).
B3auMonetictBue xene3a ¢ pactBopom cyibgara meau (I1). OnpiTel, winmtocTpupyromme npaBuio bepromine — oOpa3oBaHue ocajka, ra3a Wi ci1adoro
AIIEKTPOIUTA.3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPUPOABI BEIIECTB HA MPUMEpPE B3aMMOACUCTBUS PACTBOPOB PA3IMYHBIX KHCIOT OJWHAKOBOM
KOHIICHTPAIIMK C OJWHAKOBHIMU TpaHYIaMH I[IMHKA W B3aUMOJICHCTBHE OJMHAKOBBIX KYCOYKOB MArHWs, IIMHKA W JKelie3a C COJSSHOW KHCJIOTOM.
BzaumoneiicTBue pacTBOpa CEpHOM KHUCIOTHI C pacTBOpaMHU THUOCYNIb(ara HaTpus pa3IMyHOW KOHLEHTpauuu. B3anmonelcTBue pacTBOPOB CEpHO
KHCJIOTBI U THOCYAb(aTa HaTPUS MPU PA3IUYHBIX TEMIIEpaTypax.

OOparumble peakIMi Ha TpUMepe MoiydeHus ponanuna kenesa (L) m HaOmroneHWs 3a CMEIIEHHWEM PABHOBECHS MO WHTEHCHBHOCTH OKPAaCKH
MPOAYKTa peaKINK MPU U3MEHEHUH KOHIIEHTPAIlUU PEareHTOB U MPOAYKTOB.

Iopenue cepsl, kak OBP. Moxens anekrponusepa. Mogenb ANEeKTPONU3HON BaHHBI ISl TIOTYUYEHUS ATFOMHHHSL. Komnekmus Garapeex.
CBUHIIOBBII akKymynsaTop. PocToMeTp, MEIUIIMHCKHE BECHI, CIIUPOMETP, PTYTHBIA M AJIEKTPOHHBIA TEPMOMETPHI, TOHOMETPHI Pa3IMYHBIX BHJIOB,
Ja3epHas yKa3Ka.

BuneodparMeHThI U ciaiiibl o TEMe.

Jlabopamophvie onvimei. 1. BiiusHue TeMmeparypsl Ha CKOpocTh peakmuu okcugaa meau (IT) ¢ cepHoit kucnoroii. PaznoxeHnne mepokcua Bogopoaa ¢
MOMOIIbI0 oKkcuaa mapranma (1V) , a Takke kartanasbl CeIporo kaprodens. 2. BeirecHenne Mmenu u3 pactBopa cyiabdara memau (I1) sxene3om.
Ilpakmuueckas paboma Ne3. VI3ydeHne XUMHUUECKUX PEAKIH.

Ipaxmuyeckas paboma Ne 4. COopka 2anb8aHU4ecKo20 d1eMeHma u UCHbImanue e2o 0eticmeus.

Tema 4. 310poBbe (224).

Cucmemamuueckoe nonoicenue 4ei06eKa 6 Mupe HcueonHboix.

buonornyeckas knaccudukamnus denoBeka. [IpsMoxoxaeHne u ero BIMSHUE Ha CKEJIET YelioBeKa. Pyka — opran u mponykT Tpyaa. Pa3BuTue yepemna u
TOJIOBHOI'O MO3ra yenoBeka. [lepBast n BTopast CUTHaJIbHBIE CUCTEMBI. brocolnansHas npupoaa 4eaoBeKa.

TI'enemuka uenogexka u memoovl ee u3yueHus.

OCHOBHBIE TIOHSITUS TEHETUKH: HACIEICTBEHHOCTb, M3MEHYHUBOCTH, I'€H, XPOMOCOMBI, MYTAallMM, T€HOM, TCHOTHUII, ()EHOTHUII, JOMUHUPYIOIINUE H
perieccuBHbIe Mpu3HaKu. [eHOM denmoBeka u ero pacmudposka. [IpakTruueckoe 3HaYeHHE W3YYEHHs] TeHOMA YejoBeka. MeTonbl u3ydeHHs TeHe TUKH
YeNIOBeKa: FTeHEAIOrMUYeCKIi, OIM3HEIIOBBIN, IMTOTeHEeTHUECKU. | eHeTnYeckue (HacaeICTBEHHBIC) 3a00IeBaHNS YEIOBEKa.

QDusuka yenosexa. CKeleT ¢ TOUKU 3peHHs GU3HMUECKOTO OHATHUS 0 phiuare. KpoBooOpailieHne B CBETE€ THIAPOAUHAMHKH: MYILC, KPOBSHOE JaBIICHHE.
HMuddysus, kak ocHoBa (popMHUpOBaHMS MEPBUYHOW M BTOPUYHON MOYM B MOYKAX, a TaKKe ra3000MeHa B TKAHAX W JIETKUX. TepMoOperymsuus c
MOMOIIBI0O KOXXKHM MYTEM TEIUIONPOBOAHOCTHU, KOHBEKIUHM, U3JIYYEHUS U HCIAPEHHUs BOABL. DJIEKTPOAMHAMHYECKAash MpUpOJa Mepefayd HEPBHBIX
UMYyIbCOB. OnTHYECKas cucTeMa 3peHus. AKyCTHYECKas CUCTEMa CyXa U TOJI0COo00pa3oBaHHeE.

Xumus uenoseka. XMAYECKUN COCTaB TeJla YEJIOBEKA: AJIEMEHTHI U BEILIECTBa, X Kiaccudukanus u 3HadeHue. Boxa, ee pynkuuu. Bonusiii 6ananc
B OpraHu3Me 4eloBeKa. MUHepaibHbIE BEUIECTBA M UX POIb B JKU3HEIACATEILHOCTH OpraHH3Ma YelloBeKa. 3a0O0JeBaHMs, CBSI3aHHBIC C HEJOCTATKOM
WA U30BITKOM HEKOTOPBIX XMMHYECKHX DJIEMEHTOB B OpraHU3ME YeIOBEKa.



Bumamunel. Victopusi OTKpBITHUST BUTAMMHOB. BuTamMuHBI, Kak OWOJIOrMYECKH AaKTHBHBIC BEIIECTBA.  boONe3HUW, BBI3BAHHBIE HEIOCTATKOM WITH
M30BITKOM BUTAMUHOB: aBUTAMUHO3bI, THTIOBUTAMUHO3bI, THIIEPBUTAMUHO3BI.

CyrouHast ToTpeOHOCTh YeJI0BeKa B BATAMHHAX U UX OCHOBHBIC (DYHKITUH.

Knaccudukamnus BuraMuHoB. BomopacTBopumMble BUTaMUHBI Ha ipuMepe ButamuHa C. JKupopacTBoprMble BATAMHHBI Ha IIPUMEPE BUTAMUHA A.
Topmonui.

HepBHas u rymopanbHas peryiasiliui TMPOIECCOB KU3HEAEATEIbHOCTH OpraHu3Ma. ['opMOHBI, KaKk TPOMYKTHI, BhIpAOATHIBAEMBIE >KEIE€3aMHU
BHYTPEHHEHN CEKpELUN.

Knaccudukarus ropMOoHOB 110 JkejIe3aM, KOTOpbIe UX MPOAYIUPYIOT U MO XUMHUYecKoW mpupome. CBoiicTBa TopMOHOB. WHCYIMH, KaKk TOPMOH
OenKoBOI pUpoAbl. AJpEeHaNInH, KAk TOPMOH aMUHOKHUCIOTHON Mpupoasl.  CTepouHbIe TOPMOHBI Ha IpUMepe MoNoBbIX. [ urep- u runodyHKuus
JKeJIe3 BHYTPEHHEH CEeKpeIuu.

Jlekapcmea. Kpatkue cBeieHUs O 3apOXKACHUM U pa3BUTUU (papmakonoruu. Kinaccudukaiys 1ekapCTBEHHBIX CPEACTB [0 arperaTHOMy COCTOSIHUIO:
KUAKUE (PACTBOPBI, HACTOM, OTBApPbI, MUKCTYPBI, SMYIbCUU, CYCIICH3UU U Jp.), TBEpAble (MOPOIIKH, TaONETKH, TMHIIONHU, KalcCylbl), MArkue (Masw,
JUHUMEHTHI, TIACThl, CBEYM). AJKAIOUIBIL. Bakuussi. XUMHOTEpaneBTUYECKUE Tpenaparsl. AHTHOUOTHUKH. Hapkoruueckue npenaparsl.
Hapxomanus u ee nocienctsus. ONTUMAIBbHBIN peXUM PUMEHEHHS JIEKAPCTBEHHBIX MTPEnapaToB.

300posvuii 06pa3z rncusnu. Ousnveckue 3A0poBbe U ero Kputepuu. Ilcuxuueckoe 3A0pOBbe U €ro KpuTepuu. HpaBCTBEHHOE 310pPOBbE U €TO
KpuTepuu. Tpu OCHOBHBIC COCTABISIONIME 3I0POBOrO O0Opa3a XKU3HU: PEXKUM [HS, MPABUIHHOE MHUTAHHWE, (PU3NYECKAass AKTUBHOCTh U 3aHSATHE
cnoptoM. DaxTopsl, BAMSIONIME Ha 370POBbE YEIOBEKAa: OKpYy)Karollas cpena, NnpoduiakTudyeckass BaKLMHALUS, CTPECChl, BPEIHbIEC MPHUBBIYKU.
AJKOronu3Mm U ero nocieacTsusi. Hapkomanus u ee mociecTBus.

QDu3uka Ha cayxicoe 300p06bA Yenoeekd.  AHTPOIIOMETPUS: MU3MEPEHUE JJIMHBI U MacChl Te€la, COUPOMETPUS M KU3HEHHAs €MKOCTb JIETKUX.
TermoBeie M3MepeHUs W Terwiorepanus.  VI3mMepeHue apTepuanbHOrO JaBi€HUS. [ MIIEPTOHUS M THUIIOTOHUSA. VasrpasBykoBas TUArHOCTHKA H
Tepamnus. Jnekrporepanus. JlazepHas Tepanus. MarHuTHbIN pe3oHaHC U peHTreHoauarHoctuka. Oarooporpadus. Tomorpadus

Coepemennvie meOuyuUHCKUe MexnHo102uu

300posve uenogexa: cucmemuwviii no0xoo. Hopmanvuas gusuonocus uenogexka. Ocobennocmu GyHKYUOHUPOBAHUSA ObIXAMENbHOU, KPOBEHOCHOU U
opyeux cucmem opeanusma. Duzuonrocuyeckue nOKA3AmMenU OpP2aHU3IMA Yeloeeka U UX HopManbHoe 3Hayenue. Meouyunckue mexHono2UU
ouacnocmuku 3abonesanuil. BozmodicHocmu u nepcnekmugvl mMemooos Npo@UIGKMUKY, Mepanuu U 60CCMaHnosienus opeanuzma. I1o0xoowr k
HOBbIUEHUIO dPEeKMUBHOCU CUCTEMbl 30PABOOXPAHEHUSL.

Hngpexyuonnwie 3a601e6anusn u ux npoguiakmuka

Hngpexyuonnvie 3abonesanus u ux 6o3oyoumenu. Cnocobvl nepeoauu uHGEKYUoHHbIX 3a001e6aHUll U cOYUuaIbHble aKmopsl, CHOCOOCmMEyIowuUe Ux
pacnpocmpanenuto. Ummynnaa cucmema u npunyunvl ee pabomol. OcobenHocmu (QYHKYUOHUPOBAHUS UMMYHUMEMA y PA3HLIX 2PYAN HACENEeHUSL.

Cnocobvl npogunaxmuku ungexyuonnvlx 3abonesanuti. Bakyunayus. Hanpagnennocmes meouyurckux npenapamos 0jis 60pvobl ¢ UH@DEKYU OHHbIMU



3abonesanusmu. Ilpobrema pazsumus ycmouuusocmu 6o30youmenetl 3abonesanuil. Medcoynapoonvie npoepammvl no 60pvbe ¢ UHGEeKYUoHHbIMU
3a601e8aHUAMU.

Hayxka o npasunsnom numanuu

Memabonuzm, kax obmeH eewecmeom u 3uepeuell Ha ypogHe opeanusma. llpunyunvl yHkyuonuposanus nuwjesapumenvHol cucmemol. Kauecmeo
APOOYKMO8 NUMAHUAL ¢ MOYKU 3PEHUsl IHEPLeMUUECKOU YEHHOCMU U COOePIHCAHUSL NOTE3HBIX U 8PeOHbIX Gewecms 3HaueHnue cOANaHCUPOBAHHO20
numanust 071 NOOOePIHCanust 300poswvs. Iluwesvle 0006asKu: nonesHvle c6olcmaa u nobouHble IPGeKmbl UX UCNONL30BAHUS. [uembl U 0COOEHHOCMU UX

NPpUMEHEHUAL.

Hemoncmpayuu. Tabnuipl, BUIeopparMeHTsl U ciaiasl mo teme: Ckener yenoeka. Mymsik «Topc uenoBeka». Moxens monekynast JJTHK. Monenu
raas3a, yxa, IO4KH, HEpBHOW CHUCTEMBI 4elloBeKa, Koxku. Ckelner yenoseka. M3mMepeHue mynbcea, 1aBleHus, OCTPOTHI 3pEHUs, TEMIIEpaTyphl Tela.
Konnekuuu: BHUTaMUHHBIX MpENaparoB, MEIAULIUHCKUX TOPMOHAIbHBIX IpENapaToB, JEKAPCTBEHHBIX (OPM Pa3IMUYHOIO arperarHoro COCTOSHUS,
JIEKapCTBEHHBIX ()OPM PA3TUYHOIO CIEKTpa JeHCTBHs. buyperoBas M KCaHTONPOTEMHOBAs peakUMM A npenapara HHcynuHa.  [lopTpeTsl
BBIJIAIOIIMXCS YYCHBIX, BHECIIUX 3HAUMTENBHBIA Ki1aJg B (apmakoioruto. PocroMeTp, MEIUIIMHCKUE BECHI, CIIUPOMETP, PTYTHBIM U AIEKTPOHHBIN
TEPMOMETPBI, TOHOMETPBI Pa3JINYHBIX BUJOB, Ja3epHas yKazKa

Jlabopamophule onvimul.

1. I3yueHune MHCTPYKLUMHU IO IPUMEHEHUIO allTeYHbIX IpenaparoB BuTamMmuHoB. Onpenenenue pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl
pacTBOpa aclupuHa

Ilpakxmuueckaa paboma Ne 5. Hccneoogeanue nponopyuoHaibHOCMU COOCMEEHHO20 PAYUOHA NUMAHUS, NPOBEPKA COOMBEMCMmEUs MAaccbl meid
803DACMHOLL HOpME.

IIpakmuuecxas paboma Ne 6. Hnmepnpemayus pe3yiomamos oowe2o0 anaiuza Kposu u Moyu.
Ilpakmuueckas paboma Ne 7. OuieHKa HHAUBUIYaIbHOTO YPOBHS 3JOPOBBS.
Ipaxmuuyeckas paboma Ne 8. OueHka OHOIOrHYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHME HA CJIyxk0e yeaoBeka (22 4)

Dnemenmapnul 1u Inemenmapnvie wacmuyvl? Ilonstie o GU3MKe BHICOKUX dHEpruidl. JIMHEHHBIA yCKOPUTEIh SIEMEHTAPHBIX YaCTHII, aJAPOHHBIN
KOJLTal iep.

Jlenenne aTOMHOTO siipa: MPOTOHBI, HEUTPOHBI. PyHAAMEHTAIbHBIE YACTULBL: JIENTOHBI U KBapKu. DOTOHBL. bO30HBI. AHTHYACTHUIIBI.

Bonvwoii adponunsiii konnaiidoep. MOHTaX M yCTAaHOBKA OOJIBIIOrO agpoOHHOrO Koyaiinepa. [lpuniun neiictBus komnaiigepa. I[Ipoucxoxnaenue
maccbl. boson Xurrca. Ilpoucxoxnenue Beenennoit. AHTUMuUp.



Duepzemuka u Inepzocoepesxcenue

IIpobnembl sHepeoobecneuenus: HAYUOHANbHBIE, PECUOHAIbHbLE, JIOKANbHbLE. 3AKOHbl COXpAHeHUs Maccvl u snepauu. IIpakmuueckoe npumenenue
3aKoH08 coxpanenusi. Buowlr snepeuu. Cesazv maccwl u snepauu. nekmposnepeusi u cnocodwl ee noayuenus llomydeHne 3JIEKTPUUECKOTO TOKa C
IOMOIIBIO 3JIEKTporeneparopa. HerpanunumonHas sHepretuka. Tennogvie u eudposnekmpocmanyuu. OCHOBHBIE TOHSATHS aTOMHOM JHEPreTHKH.
PagnoaktuBHOCTB.  SlmepHble peaknuu. ATOMHas craHiuss W mnpuHoun ee pabdotsl. ADC Ha ObICTpBIX HEHTpoHax. PanmomzoTomHbe
tepmoasiekTpuueckue renepatopsl (PUTEI'M), mpunuun ux aedictBusi. OO6macTu NpUMEHEHHS AaTOMHOM JHEPreTHKH. foepHas dHepeemuKka u

nepcneKmussbl ee UCnoIb308aHus. IHepeonompedieHue u d3HepeodphpHekmusHocma.

IIpooosonvcmeennan npoonema u nymu ee peuwienus. I'eorpadus ronoga u ero npuanasl. OCHOBHBIE HampaBiieHUs B pemeHuu [1pogoBonsCTBEHHOM
poOIEeMBL:

- HCTIONIb30BaHUE XUMUYECKUX BEIIECTB (yIOOpEeHMs, PEryIsTOPI pOcTpa, PepOMOHBI, TECTUIUIBI, PENEILIICHTHI);

- CO3/ITaHNE UCKYCCTBEHHBIX MPOMYKTOB MUTAHUS; - METO/IBI CO3/IaHMS BHICOKOMPOU3BOIUTEHHBIX COPTOB PACTCHHI M TIOPOJ] )KUBOTHBIX.

OcHoBbl OUOMEXHO102UU

[TonsiTne OMOTEXHOJNOTMM, KAaK  IPOM3BOAUTEIIBHOW CHJIBI OOIIECTBA, HWCIHOJB3YIONIEH J>XUBBIE OpPTraHW3MbI W OMOJIOTMYECKHE MPOIECCHl B
MIPOU3BOJACTBE. TpHU 3Tama CTaHOBJICHUS W PAa3BUTHS OWTEXHOJIOTHHU: PpaHHSS, HOBas W HOBeHIIas. 7paduyuoHnas 6UOmexHosocus. npou3soo0Ccmeo
npoOyKmo8 numarus, nepepabomrka omxooos. Monekyniapnas ouomexnonocus. Cmpykmypa u @yuxkyus Hykieunoswvix kuciom. Cunmes oOenxa.
Knemounas unocenepus. I'ennas mepanus. [Ipumenenue 6uomexnonocuu 8 30paBooXpaneHult, CelbCKoM X03AUCmee U 0Xpaune oKpyicaroueli cpeobl.

['ennas unxenepus. 'enHoMoAUPHUIIPOBAaHHBIE OpPTraHU3MBI U TPaCHCTEHHBIE MPOAYKTHI. Kierounas umxenepus. KionupoBanue.

DOMOpHOHANBHBIE U CTBOJIOBBIE KIETKHU. bruomorndeckas MHKEHEpHs, KaK METOJ UCIONb30BAHUS MHUKPOOPTaHW3MOB B KadyeCTBE OMOPEAKTOPOB LIS
MOTYYCHHS MMPOMBINITICHHOW TIpoayKinu. OCHOBHBIC HANpaBIICHUS! WCIIONB30BaHUS (DEPMEHTATUBHBIX TpoIrieccoB. MIMMOOMIM30BaHHBIE (PEPMEHTHI.
Muposoii ppinox buomexnonozuil. Ilepcnexmugvl pazeumus pocCcuticko2o cecmeHma.

Hanomexnonozuu u ux npuioxcenue

Hanouacmuywl 6 s#cueoii u Hexcugou npupooe: pazmepsi, munsvl CMpyKmypul, YHKYUOHATbHAS 3HaAYUMOcmb. OcobeHHOCU (UULECKUX U XUMUYECKUX
ceoticme Hanowacmuy. Camoopeanuzayusi. Memoosr nonyuenuss Hawouacmuy. Memoowvi u3yuenuss Hanomamepuanos. Koncmpyuposanue
Hanomamepuanos. Hoevie mexnonoeuu, cmposwuecsi HA UCNOAL306AHUU HAHOYACUY U MAMEPUALO8, noaydyaemvlx u3 Hux. IloHsATHE O
HAaHOTEXHOJIOTMH, KaK YIPaBIsi€MOM CHUHTE3€ MOJIEKYIAPHBIX CTPYKTYp. /[IBa moaxoma B HaHOTEXHOJIOTMH: «CBEPXY BHHU3» M «CHHU3Y BBEpPX».
MonekynsapHblii cuHTE3 U caMmocOopka. HaHockonuueckoe BhIpalllMBaHUE KPUCTAIUIOB M MOMUMEPU3ULIUS. YTIIepoaHble HAaHOTPYyOku. CHHEpreTuka.
Bruanue nanomexnonozuti Ha pazeumue mexHuku. IKOI02ULECKUU ACNEeKM HAHOMEXHON02U.

@u3uka u 6eim. HarpeBatenbHbIC U OCBETUTENbHBIC TPUOOPHI. Pa3HOBUIHOCTH JIaMIT: HAKaTUBaHUS, TAIOT€HHBIE, TIOMIUHECIICHTHBIE, CBETOIMOIHBIC.



MuxkposonHoBas neus (CBY-nieus) v npuHIun ee paboThI.

JKunkokpucTauimueckue SKpaHbl W JUCIUICH, HMX YCTPOHCTBO. OIEKTPOHHBIM TepmMomerp. JlomamHue poOotel. Pammonepenatunku u
panuonpueMHuku. [IpuHIMNIManBEHOE YCTPOMCTBO TesleBU30pa U TeseBuieHusA. CIyTHUKOBAsI U COTOBAsl CBA3b.

Xumusa u 6vim. Moromue u guctsanme cpencrsa. I[loBepxHOocTHO - akTtuBHBIE BemecTBa (ITAB). OrOenuBarenu: XUMUYECKHUE W ONTHYECKHE.
Wucexktunuapl - cpeacta aj1s 60pbObl ¢ HACEKOMBIMU. XUMHUYECKUE CPEJCTBA TUTHEHBI U KOCMeTUKH. [InieBbie 100aBKH, UX MapKHUPOBKA.
Cunepzemuka.

[TonsATHE O CHHEPTeTHKE U CAMOOPTaHU3ALUN OTKPBITHIX cucTeM. OOIe MPUHITUITB CHHEPTeTHKH. Touka Oudypkanuu 1 arTpakrt. Porms cuHepre THKH
JUISL U3Y4EHUS IPUPOIHBIX U COIMANIbHBIX siBJIeHUH. CTPyKTypUpOBaHHE MaTepUAIbHOIO MUpa U €0 N3YUYeHUE CIEeHaTbHBIMU pa3aenaMu (pU3UKU.
@DopMbl ABMKEHUST MaTePHUH.

Ecmecmeosnanue u uckyccmgo. 30I10TO€ CEUEHHME M €ro HCHOIb30BaHME B TPOM3BEACHUSIX APXMTEKTYpbI, >KUBOIMUCH, CKYIBITYPBHI.
[TocnenoBarenbHocTh DubOOHAYYM, €€ NpPUMEHEHHE B HCKyccTBe. PacnpocTpaHeHHOCTh IpaBWiIa 30JI0TOIO CEYEHHs] U IO CIeA0BaTeIbHOCTH
®uboHayuu B KHUBOM Mpupoae. broHnka u apxutexTypa. B3anMonpoHUKHOBEHUE €CTECTBO3HAHUS U UCKYCCTBA.

Jlemoncmpayuu.

Tabmuiel, BuaAeopparMeHTsl U hoTorpaduu mo Teme.

[Toprpetsr: k. Yensuka, I1. Xurrca, JI.M. Jlenepmana, M. @apaneii, A.A.bekkepens, M. Cxianosckas-Kropu, JI. Melitep, O. 'ann
Jlabopamopnvle onvimul. 1. VI3MepeHne napaMeTpoB KUCTH PYKU

Ilpakmuueckas paboma Ne 9. 3yueHue siBICHUS HIEKTPOMArHUTHOW WHTYKIIUH.

Ipakxmuueckas paboma Ne 1. VI3ydeHne 3010TOr0 CEYEHUS Ha PA3IUYHBIX O0BEKTaX.

Tema 6. Bkiiax coBpeMeHHBbIX YueHbIX B opmupoBanue EHKM (4 yaca)

Nzyuenne OGuorpaduu COBPEMEHHBIX POCCHMCKUX yueHbIX. OLieHKa BKJIaJla COBPEMEHHBIX POCCHICKUX yueHbIX B ¢popmupoanne EHKM. Ilocnennue
OTKPBITHS B 001aCTH €CTECTBEHHBIX HaYK.

4, Y4yeOHO-TeMaTHYECKOE MUIAHUPOBAHHE

Ne HaumeHoBaHue pa3aesioB U TeM Bcero N3 Hux
JacoB JlaGopaTopHble KonTpoabHble 1
" AMATHOCTHYECKUE
NPaKTHYECKHUE MaTepuaJIbl




Paznen 1 [[loBTopenne kypca 10-ro kiacca 7
Pasnen 2 |Muxpomup. Atoma. Bemecrpa 34 3 2
Pasnen 3 |[Xummnueckue peakuuu 13 3 1
Pasnen4 [3nopoBbe 22 5 1
Pasnen S |CoBpeMeHHOe eCTeCTBO3ZHAHME HA CJIYK0e Ye10BeKa 22 3 2
Paznes 6 |Bkiaa coBpemMeHHbIX yueHbIX B (popmupoBanne EHKM 4

UToro 102 8 5

5. KasennapHo-TeMaTH4ecKoOe MIAHHPOBAHHE

Ne HaumenoBanue pazgena u | KomnuectBo Bun yueOHOI nesTeTbHOCTH YIeHHKA Jara
/I | TeM JacoB
| IToBTOpenne kypca 10 kiaacca (7 yacoB)
1 Mmuoroob6pasue 1 o
JlaBaTh onpezeacHus BaXKHEHIIIMM TOHATHSAM M 3aKOHOMEPHOCTSIM JIBUXKCHUS HEOCCHBIX TEJI.

€CTECTBEHHOI'0 MHpa:

MEraMup, MaKpOMHp, XapakTepu3oBathb JuTocdepy, ruapochepy, atmochepy.

MHUKpPOMHUP [Ipeiarath ciocoObl U MOJIENU U3YYEHHsI METa-, MAKPO- U MUKPOMHPOB.
2-3 | buocdepa. Ypopuu 2

OpraHv3anuy )XU3HU Ha

3emire

OnuckiBaTh OMOChEpPy U €€ TPaHHUIIBL.

XapaKkTepu30BaTh XUMHUECKYIO OpPraHU3aIUI0 KIETKH U

Ouonorunueckre GyHKIUU OCITKOB, )KUPOB, YTICBOJAOB M HYKIIEHHOBBIX KHCIIOT.

CpaBHHUBATH KIIETKH PACTEHUM, )KUBOTHBIX U OAKTEPHIA.

CTpyKTypupOBaTh KOJOTHUECKHE CHCTEMBI.

XapakTepu30BaTh OCHOBHBIE IOHSTHSA OKOJOTHH: II€NU TWTAaHWS, TNHIIEBbIE IHPaMUIBbI,
9KOJIOTHYECKUE

(haxTOpe! — abNOTHYECKHEe, ONOTHUECKHE U aHTPOITOTCHHBIE.




OCHOBHBIE MTOJTOXKEHUS
CUHTETUYECKON TEOpUH
3BOJIFOLIU

OHpC,Z[CJ'IHTL BKJI1aJd OTACIBbHBIX OHOJIOTHYECKHX HayK ()IapBI/IHI/BMa, T'CHCTHUKU, BKOJ'IOFI/II/I) B
CUHTCTUYCCKYIO TCOPUIO 3BOJIIOIIUN:
XapaKTCpI/BOBaTL OCHOBHBIC ITOJIOXKCHUS STOMN TCOpUHU.

Paznuyatb GOpMBI €CTECTBEHHOI'0 0TOOpa, TUIIBI MyTallMH, 8 TAK)KE MAKPO- U MHUKPOIBOJIOLIHUIO.

5-6 | DneMeHTHI TepMOJMHAMUKI
XapakTepu30BaTh TPU Hadasla TEPMOANHAMUKH U UX IPUMEHUMOCTD K JKUBBIM CHCTEMaM.
U TEOPUU OTHOCUTEIBHOCTH
Paznuyath MOHATUS «IIPOCTPAHCTBO» U «BpPEMS» Kak B
CBeTe Kiaccuueckor Mexannku HeroToHa, Tak u B ceete CTO nu OTO Ditnmrelina.
7 KonTtposnbnas pabora Nel N .
pPOBOAUTE pedIeKCHIO COOCTBEHHBIX JOCTHKEHHM.
«IloBTOpEHNE OCHOBHBIX
3aKOHOB, MOHSTUHN U TeOprI AHaHI/I3I/Ip0BaTB PEIYIBbTATHI KOHTpOHBHOﬁ pa6OTBI U BBICTpauWBaTb MYTHU JOCTHIXCHHA
Kypca 10 xmacca» JKETTAEMOrO
YPOBHSI YCHEIIHOCTH.
Il Mukpomup. Atom. Bemectna (34 yaca)
8-10 | OcHOBHBIE CBEAECHUS O
[IpuBoANTE NOKa3aTENBCTBA CIIOKHOIO CTpOeHUs aToMa. ONHChIBaTh MOJIENH CTPOEHUS aToma J[x.
CTPOEHHH aToMa
Tomcona, 3. Pesepdopana n H.bopa n ananu3upoBaTh UX COCTOATEIBHOCTD.
XapakTepu30BaTh BaKHEHUIINE 3JIEMEHTapHbIE YaCTULIBI,
o0pasyrolye aToM (ITPOTOHBI, HEHTPOHBI M AIEKTPOHEI);
KOPITYCKYJISIPHO-BOJIHOBOM Jyanan3M 3JIEKTPOHOB.
[lepeBoguth wuHGOPMALUIO O CTPOCHWH aTOMa, OTPAKCHHYID C TIOMOIIBIO CHMBOJHKH
MEPUOMYECKON CUCTEMBI B DJIEKTPOHHBIE POPMYIIBI XUMUUECKHX
3JIEMEHTOB.
YcTaHaBIMBaTh B3aUMOCBSA3b MEXIY MAaccOil aTOMHOTO fApa M €ro 3apsAioM Ha IpuMepe
W30TOIOB.
XapakTepu30BaTh CTPOCHHE DIIEKTPOHHOW OOOJOYKM aTOMOB M WX DJJIGKTPOHHBIC CIOH HIIH
JHEPreTUYecKre YPOBHHU.
11 [IpakTiaeckas padora Nel

«M3yuenne dororpadmii

M3ydats (ororpadum TpPEeKOB 3apsHKEHHBIX YACTHIl, AHAIM3UPOBATH WX, JCNAaTh BBIBOIBI U




TPEKOB 3aPSXKEHHBIX

HWHTEPIPETUPOBATD UX.

JaCTHUID)
12- | OtkpsiTHE
P XapakTepu30BaTh OOIIUE MPEATOCEUTKN CTAHOBJICHUS
13 JI..MeHneneeBbpIM
HepHOﬂI/IquKOFO 3aKOHa eCTeCTBeHHOHaquOfI TEOpHUHU Ha MPUMEPE NIEPUOANICCKOI0 3aKOHA.
PackpbIBaTh SBOIOINIO TTEPBOHAYATBHBIX M COBPEMEHHBIX MPEICTABIICHUH €CTECTBEHHOHAYTHOMH
TEOPUH Ha TIpUMeEpe TpeX GOPMYITHPOBOK TEPUOAMICCKOTO 3aKOHA.
Co3zmaBaTh MOJICNH C BBIJICICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00OBEKTa M UX TPEICTAaBICHUEM
B
MIPOCTPAHCTBEHHO-TPAPUICCKON MITH 3HAKOBO-CUMBOJIMUECKOH (hopMme.
IIporno3upoBaTh CBONCTBA XUMUYECKUX JIEMEHTOB U UX COEIMHEHHUN Ha OCHOBE MEPHUOINYECKON
cuctemsl JI.1.Menneneena.
KoncTpynpoBats nepnoandeckyro TabauIly XHMHYECKIX JIEMEHTOB C HCIIOF30BaHUEM KapTOUeK.
JlaBaTh XapaKTEpUCTHKY AJIEMEHTOB MAJbIX TEPHOAOB MO MX IOJOXKEHHIO B MEPHOAMYECKOU
cucreme J[.M.Menneneena.
14- HaueHnue [leproguueckor
3uadenne Ilepuogrce oro Paznuyate BuBI KIaccu(UKaUU: €CTECTBEHHYIO M HCKYCCTBEHHYIO.
16 3akoHa u [lepuognueckoit
CUCTEMbI XUMHYCCKUX BreimonHATh TpsMOe NENYKTUBHOE JIOKA3aTeNbCTBO I MEPUOAMYECKOrO 3aKOHA Ha IpUMeEpe
aneMmeHToB J[.M1.Menneneepa OTKPBITHS FaJLIH,
st popmupoBanust EHKM
CKaH/MS U TePMaHUS.
XapakTepr30BaTh BKIIAJ IEPHOAMYECKOTO 3aKOHA U
MIEPUONYECKON CHCTEMbl XUMUYeCKuX AneMenToB 1. 1.
MeHnieneeBa B pa3BUTHE HAYKH M TIOHUMAaHUE XUMUYECKON KapTHHBI MUDA.
17 bnar HBIC Ta3bl N
J1arOPOAHBIC a3 OOBSCHATH HHEPTHBIE CBOMCTBA 0JIATOPOJIHBIX Ta30B OCOOCHHOCTSMH. CTPOSHUS MX aToMa.
YcTaHaBIMBaThL COOTBETCTBUE MEXK/TY CBOMCTBAMU OJIAarOPOIHBIX Ta30B U X MPAKTUYCCKUM
IMPUMCHCHUCM
18 Honnas xuMmdeckast CBSI3b

XapaKTemeBaTb HWOHHYIO CBsA3b KdK CBf3b, BO3HUKAIOOIYKO NYTEM OTJa4u MWK TIIpyueMa




3JEKTPOHOB.
KnaccupunupoBaTh HOHBI 1O pa3HBIM OCHOBAaHHUSIM. YCTaHABIMBATh 3aBUCUMOCTh MEXIY THIIOM

XHUMHYCCKON CBs3U, TUIIOM KpHCTaHJ’IH‘lCCKOﬁ PCHICTKU 1 (1)I/I3I/I‘-I€CKI/IMI/I CBOICTBaMHU BEIICCTB.

19- KoBanenTHast xuMudeckas
20 XapakTepr30BaTh KOBAJCHTHYIO CBS3b KaK CBs3b, BOZHHUKAIOIIAS 32 CUET 00pa3oBaHHUsl OOIINX
CBSI3b
JJIEKTPOHHBIX I1ap IIyTEM IIEPEKPBIBAHUS DIIEKTPOHHBIX
opOuTaNeH.
KJ'IaCCI/I(bI/IHI/IpOBaTL KOBAJICHTHBIC CBA3H 110 Pa3HBIM OCHOBAaHUAM.
YcranaBauBaTh 3aBHCHMOCTH MCXKAY THIIOM XUMHYECKON CBs3H, THIIOM KpHCTaJIJIH‘IeCKOﬁ
pemeTKd U QU3NYECKUMHU CBOMCTBAMH BEIIECTB.
21- | MeTaims1 H CIUIaBEL XapakTepu30BaTh METAJUINUECKYIO CBSI3b KaK CBSI3b MEXKIY aTOM-MOHAMHU B METAJUIAX WU CILIABax
22 Merammueckas
XUMHWYECKas CBI3b TTOCPEICTBOM 00O0OITECTBICHHBIX BaJICHTHBIX
JIEKTPOHOB.
KnaccudummpoBats MeTayuIbl M0 pa3HBIM OCHOBAHUSM
OOBACHATH EMUHYIO TPUPOTY XUMHUECKUX CBS3EH.
YcTaHaBIMBaTh 3aBUCHMOCTh MEXIY THIIOM XHUMHYECKOH CBSI3M, THUIIOM KpPUCTAJUTHYECKOH
pemeTkd U GU3NIECKUMH CBOWCTBAMH BEIIECTB.
23 MonexynsipHo —

KHHCETHUYECCKasd TCOpus

XapakTepr30BaTh SBOJIOLUIO CTAHOBJICHHSI TaKOH

OyHIaMEHTaJIbHOW ECTECTBEHHOHAYYHOU TEOpUU, KaK

MOJICKYJIIPHO-KMHETHYECKasi M €€ OCHOBHBIC ITOJIOKEHHSL.

ApPryMEHTUPOBaTh 3Ty TEOPHIO Ha OCHOBE M3YYEHHBIX B OCHOBHOH IIKOJNE Ta30BBIX 3aKOHOB
boitnaMapuorra, Hlapns u I'eli-Jlroccaka.

PackpeiBath pone MonenupoBaHHs (aOCOMIOTHO YHpPYTHMe CTONKHOBEHUS, WICalbHBIA Ta3) B
CTaHOBJIEHUHU

€CTECTBEHHO-HAyYHOH TEOPHUHU.

OnuceiBaTh arperaTHbIC COCTOAHUSA BCIICCTB M B3AMMHBIC ICPEXOAbl MCXKAY HUMU.




HOL[TBCp)KI[aTL TCOPCTUYCCKHNE ITOJOKCHUA SKCIICPUMCHTAJIBHO.

24 ArperatHble COCTOSIHUS X 6
apaKTepU30BaTh TBEPJOE, )KUJKOE U Ta3000pa3HOE COCTOSHUE BEIIECTB,
BEIIIECTBa
a TaK)K€ B3aMMHBIC TEPEXOAbI MCXKAY HUMMU.
OnwuceIBaTh MIa3My U

KJIacCU(UIMPOBATH €€ B 3aBUCHMOCTH OT TEMIIEPATYPBHI.
YcranaBauBaTh MIPUYINHHO-CIICACTBCHHBIC CBA3U MEKY TUIIOM I1JIa3Mbl U €€ IPUMCHCHUCM.

25- | Ilpuponuslii ra3 X

26 apaKkTepU30BaTh COCTAB M OCHOBHBIE HAIIPaBICHUS
UCTIOJIb30BAHMS U NIePEepaOOTKH IPUPOJHOrO ra3a. Y CTaHaBJINBaTh 3aBUCUMOCTh MEXAY 00beMaMu
TOOBIYH TTPUPOAHOTO Ta3za B PO u OromkeToMm.
Haxomutp B3amMOCBSI3b MEXIy HW3y4aeMbIM MarTepualoM W Oyaymed mnpodeccHOHATbHON
JEATEIbHOCTBIO.
CoOmogaTh npaBUiIa 3KOJIOTHYECKH TPAMOTHOTO
MOBEACHUS U 0E30IacHOr0 OOPAIIEHHUS C IPUPOIHBIM Ta30M B OBITY U Ha IIPONU3BOACTBE.
OmnpenensaTs NPUHAUICKHOCTh BELIECTB K PAa3IUYHBIM THIIaM (IIPEAEIbHBIM WM HENpeaesbHBIM)
U KJ1accaM yIiIeBOJOPOAOB.
Ha3zpiBaTh OTHENBHBIE IPEACTABUTENH AJIKAHOB U AJKEHOB.
Habmronath 1 onuchIBaTh JEMOHCTPALIMOHHBIN SKCIIEPUMEHT € MIOMOILBIO POIHOIO SI3bIKA U SI3bIKA
XUMHH.
O0600mmate 3HaHKUS U JIeNaTh BHIBOABI O 3aKOHOMEPHOCTSIX M3MEHEHHS CBOWCTB B TOMOJIOTHYECKOM
pSAY TpenenbHbIX YIIEBOAOPOIOB.

27 [MpakTrueckas pabora No2 [Nomy4aTph, coOMpaTh U pacrio3HaBaTh BOAOPO, KUCIOPO, YITICKUCIBIN ra3, aMMHUaK U 3TUJICH.

«Ilonyuenue, cobupanue u
pacro3HaBaHUE ra30By

BBINONHATE ¢ COOMIONEHUEM MPABUII TEXHUKH 0E30MaCHOCTH XUMUYCCKHI SKCIICPUMEHT.
HaGmronats 3a mpoBezieHreM SKCIIEPHMEHTA.
AHaTM3UPOBATH PE3YIBTATH DKCIIEPHMEHTA.




OneHnBaTh 1 HHTEPIPETUPOBATh PE3yIBTaThl IKCIIEPUMEHTA.

28

JKunkue Bemectea. Hedtob

XapakTepu30BaTh COCTaB M OCHOBHBIC HAIIPABICHUS

WCIIOJIL30BAHUS U TIePepadOTKH HEPTH.

YcTaHaBIMBaTh 3aBUCUMOCTh MEXAYy oObeMaMH 100biun HeTu B PO m Oromkerom. Haxoauts
B3aUMOCBSI3b MEXKy N3yJaeMbIM MAaTePHUAJIOM U OyIyIIei

npodeccHoHaTbHON EATENHHOCTEIO.

[IpaBuia 3KOIOTUIECKU TPAMOTHOTO TTOBEICHUS U

Oe30rmacHoro obparieHus ¢ HeTenpoayKkTaMu B OBITY M Ha IPOM3BOCTBE.

29-
30

TBepnoe cocTosiHue
Bemiecta. JKunkue
KPHUCTAJJIbI

CpaBHHMBaTh KpHCTaJUNIMYeCKHe M aMop(dHBIE BemecTBa. Y CTaHABIWBATH 3aBHUCHMOCTb MEXITY
CBOWCTBaMH aMOpP(HBIX BEMIECTB M WX IPUMEHEHHEM. XapaKTepH30BaTh OTHOCHTEIHHOCTh
WCTHHBI B XUMHUHU

Ha IIpuMepe IBOHCTBEHHOT'O TIOJI0XKEHNS BOAOPO/a B

MEPUOANYECKON CHUCTEME, [eNeHUs XUMHYECKOW CBS3M Ha THUIMBI, B3aWMOOOYCIIOBIEHHOCTH
(bM3MUECKUX CBOWCTB BEIIECTB U THITAM WX KPUCTAJUTMYECKON

pelIeTKy.

OnuceIBaTh )KUJKUE KPUCTAILIBI, KaK IPUMEP OTHOCHTEIBLHOCTH JIEICHHUS BEIIECTB Ha TUIIBI [0 UX

arperaTHOMY COCTOSTHHIO.

KnaccudunmpoBats )KuIKHUE KPUCTAILTBL.

YcTaHaBIMBaTh 3aBHCHUMOCTh MEXJY CBOMCTBAMHU JKHJIKHX KPHCTAJNIOB W HMX TNPUMEHEHUS B

TCXHHUKC. HpI/IBO,Z[I/ITB IMPpUMEPBI OTHOCUTCIIBHOCTU UCTHH U3 OHOIIOTHU U (1)I/I3I/IKI/I.

31

Knaccuduxarus
HCEOPraHnM4YCCKUX BCUICCTB U
€€ OTHOCUTEIHLHOCTb

KnaccudpunmpoBaTs BemecTBa Mo MX MPOUCXOKACHUIO.

KnaccudpunmpoBaTh mpocThie BelecTBa U JOKA3hIBATH

OTHOCHTEIBHOCTB 3TON KIacCH(PHUKALNH.

OOBSCHAT, TPUYMHBI MHOr000pa3usi TMPOCTHIX BEUISCTB SIBICHHEM aJUIOTPOIIMU W, B CBOIO

ouepCib, MPUYIMHBI 3TOI'O ABJICHUS.




KJ'IaCCI/I(I)I/IHI/IpOBaTL CJIOKHBIC BEIICCTBA U JOKa3bIBaTh

OTHOCHTEJIBLHOCTD 3TOMH KJ'IaCCI/I(I)I/IKaHI/II/I.

2- nuKays
3 Kaccupuxan . CpaBHUBATh HEOPraHUYECKUE H OPraHMYECKHE BEIECTBA.
33 OPraHUYECKUX COCTUHCHHI
XapakTepu30BaTh OCOOCHHOCTH OPraHUYeCKUX BEIIECTB.
dopMynrpoBaTh OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHYECKOT'O CTPOCHHUSL.
OOBACHATH MPHUUHBI MHOT00Opa3usi OpraHnYeCcKUX
COCIMHEHUI.
KnaccupunupoBaTh opraHUUECcKHe COSANHEHHS IO 3JIEMEHTHOMY COCTaBY U 110 (pYHKIIMOHAIBHBIM
rpyImam 1 J0Ka3blBaTh OTHOCUTEIBHOCTD ATOH
KJIacCH(DUKAITIH.
34- | I[Homumepst
35 OnepupoBaTh MOHATHAMHI XUMHUH ITOIMMEPOB.
Paznuyath peaknuy moIMMepH3aIiH U ITOITWKOHICHCAIIHH.
XapaxkTepr30BaTh OMOMOIUMEDPHI H UX POJIb.
XapakTepu30BaTh IJIACTMACCHI, KiIaccH(HUIMPOBaTh WX, HA3bIBATH IPEICTaBHTENEd W o0macTu
MIPUMEHEHUS TIACTMacC.
XapakTepr30BaTh BOIIOKHA, KIIACCU(HUITUPOBATH UX, HA3bIBATh MPEJCTABUTEIECH U 00JIACTH
MIPUMEHEHUS BOJIOKOH.
OnucelBaTh HEOPraHWYECKHE IMOIUMEPHI, KIACCH(UIIMPOBATh MX, HA3bIBATh INPEICTaBUTENCH U
o0JIacTu IpUMEHEHHSI.
36- | CmecwH, ux cocraB u
’ XapakTepr30BaTh CMECH Kak CUCTeMy BemlecTB.  KilaccuuuupoBaTh X U OTpaXkaTh COCTaB C
37 CIIOCOOBI pa3eieHus

TMOMOIIBI0 HAXO0XKIEHHS 00BEMHOM MJIM MacCOBOM JIOIeH
KOMIIOHEHTA CMECH.
OnuceIBaTh CIIOCOOBI Pa3ICIeHUs CMECEH.

HabnroaTh ¥ ONUCHIBATh JEMOHCTPAIIMOHHBI XUMUYECKHHA YKCIIEPUMEHT.




CO6J’IIOJ_'[3,TI> nmpaBujia TCXHHUKHU 6C3OH3CHOCTI/I, MMpOBOAUTH J'Ia60paTOpHI:II71 OKCIICPUMCHT,
Ha6J'IIO[[aTI) €ro, q)HKCPIpOBaTL PE3YJIbTATHI Ha6J'IIOZ[eHI/I$I n

WHTEPIPETUPOBATH HX.

38- | JlucrepcHbIe CUCTEMBbI X
39 apaKTepU30BaTh PA3IUYHbBIC TUIIbI TUCIIEPCHBIX CHCTEM Ha OCHOBE OT arperaTHOr0 COCTOSHUS
JMCTIEPCHON (a3bl ¥ JUCTIEPCHOHHON CPEJIbl.
PackprIBaTh poJIb Pa3IMYHBIX TUIIOB TUCIIEPCHBIX CUCTEM B YKHU3HU IPUPOJIBLI U O0IIECTBA.
40 [ToBropenue u 06o0IIEHNE .
p m O06001maTh OCHOBHBIE CBEJIEHHS 110 KOHKPETHOM MpoOieMaTHKe, BBIACTSATh U XapaKTeprU30BaTh
o Teme «CTpoeHue aToma u
BEIIECTBA» Ba)KHEHININE TIOHSATHSI, 3aKOHBI U TEOPUH.
41 KonTponbHas Ta Ne2 N
OHTpOI:Has pabora N [IpoBoauTte pedruexcrro cCOOCTBEHHBIX TOCTHKEHUN.
«Crpoenne atoma u
BEIIECTBAY AHaNMM3UPOBaTh PE3YJIBTAThI KOHTPOJILHOM PaOOTHI M BHICTPAUBATh ITYyTH JIOCTUKCHHS KEJIAEMOTr0
YPOBHS YCHCIITHOCTH.
111 Xumuueckue peakuuu (13 yacos)
42- | XvMHYECKHE PEaKIINH B UX C
paBHUBATh XUMHYECKUE U (DH3HUECKHUE SIBICHUS.
43 Knaccuuranuu
KnaccudummpoBats peaknnu 1Mo pa3iTuIHBIM OCHOBAHHUSIM.
ApPryMEHTHPOBAHO XapaKTEPU30BaATh KAXKIBIM THUI ¥ BHJ XUMHUYIECKUX PEaKITHil.
HabmronaTh 1 onuchIBaTh JAEMOHCTPAIIMOHHBIA XUMUYECKAN IKCIIEPUMEHT.
44- | CKopoCTh XUMHYECKON .
45 XapakTepu3oBaTh CKOPOCTh XUMHYECKOW peaknuu ¥ (aKkToppl €€ 3aBUCHMOCTh CKOPOCTH
peaxiuu

XHMHYCCKON

peaKkuuy OT MPUPOJBl PEArUPYIOIIMX BEIIECTB, UX KOHLEHTPALMHU, TEMIEPATypbl, ILIOMIATN
COMPUKOCHOBEHUS BEIICCTB.

[IpoBoanTh, HAOMIOIATH W OMMMCHIBATH XUMUYECKU T

OKCIICPUMCHT C TOMOLIBI0 POJHOTO SA3bIKA U A3bIKA XUMHHU.




46

O0paTUMOCTh XUMHYECKHUX
peakuuii

XapakTepr30BaTh COCTOSIHUSL XUMUYECKOTI'0 PaBHOBECHSI U CITOCOOBI €ro CMEICHHUS.
[Ipeackas3piBaTh HampaBieHHE CMENICHUS XWMHYECKOrO0 PaBHOBECHS NPH HM3MEHEHHH YCIOBHI
MIPOBEICHHS

00paTUMOH XMMUYECKON pPEaKIiH.

HabnromaTh 1 ONMCHIBATH IEMOHCTPALIMOHHBIH XUMHUYECKUH SKCIEPHMEHT.

47 IIpaxtugeckas padora Ne3 KnaccudunupoBars XUMHUECKIE PEAKIIUH 110 PA3ITUYHBIM OCHOBAHHSIM.
«M3ydenne XUMHIECKIX XapakTepu30BaTh (haKTOPHI, OT KOTOPHIX 3aBUCHT CKOPOCTH IPOTEKAHUS XUMHUYCCKUAX PEaKkInii, Ha
PpeaKIHi» KOHKPETHBIX IPHMepax.
[TpoBOANTH ¢ COOMIOICHUEM TTPABIIT TEXHUKH OE30MACHOCTH XMMHUUYECKUHN SKCIIEPHMEHT,
HaOJIIOaTh 32 HUM, OLICHUBATh PE3yJIbTaThl HAOMIOICHNUIT, BBIBO/IBI,  MHTEPIIPETHPOBATH
pe3y/bTaThl HAOIOACHHUI HAa OCHOBE BBHIBOJIOB.
48- | OkuCAUTENBEHO —
XapakTepru30BaTh OKHCIUTEIbEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU KaK ITPOLIECCHI, TPH
49 BOCCTAHOBUTEIBHBIC
peakiuu (OBP). KOTOPBIX H3MEHSIOTCS CTETICHH OKHCJICHUS aTOMOB.
OueKTponu3 XapaKTepH30BaTh dIEKTPOIN3 KAK OKHCINTEIbHO-BOCCTAHOBUTENIBHBIN ITIPOLIECC IS PACIIIABOB
BOJIHBIX PACTBOPOB 3JICKTPOJHTOB.
PackpbiBaTh pakTHUeCcKOe 3HAYCHUE JICKTPOIIN3A.
ITpoBoIKTh, HAOMIOATH U OMKUCHIBATh XMUMHYECKUN IKCIIEPUMEHT C TMOMOIIBIO POTHOTO SA3bIKA H
A3bIKAa XUMHHU.
50 - | XuMudeckne NCTOUHUKA .
51 XapakTepu3oBaTh XHUMHUYECKHE MWCTOYHHKH TOKA: TaJbBaHMYECKHE OJIEMEHTHI, OaTapelku,
TOKa
aKKYMYJISITOPBL, - Kak IMPUOOPHI, MPpeodpa3yronre XUMHIECKYIO SHEPTHIO B IICKTPUIECKYIO.
52 [Ipaxruyeckas pabora Nod .
P P N [TIpoBOIUTE B COOTBETCTBUHM C INpPAaBMWJIAMH TEXHHKH O€30MaCHOCTH (H3MYECKHH HSKCIEPHMEHT,
«COopKa raJbBaHU4ECKOr0
3IEMEHTA U UCIIBITAHUE ero HaOMoIaTh ero, GUKCUPOBATH PE3yIbTaThl HAOIIOJICHUH, NeaTh BHIBOJBI M MHTEPIIPETHPOBATH
AEUCTBUA» pe3yJIbTaThl HAOIOIECHHUA.
53 | IloBropenue u 0600IIEHHE

o TeMe «XUMUYCCKUE
peaxkuumn»

O000maTh OCHOBHBIE CBEICHHS IO NPOOJEMAaTHKE TEMBI, BBIACIATh U XapaKTepPHU30BATh
Ba)KHEUIIINE

IIOHATHS, 3aKOHBI 1 TCOPUU TCMBI.




HpI/IMeHHTL HX JJid pSHICHUSA KOHKPCTHBIX SaﬂaHI/Iﬁ.

54

KonTtponbHas padora Ne3
«XMMHUYECKUE PEAKLIUN»

[IpoBoauTh pedIeKCHI0 COOCTBEHHBIX JOCTHUXCHHIA.
AHaNIM3UPOBATh PE3YJIBTAThl KOHTPOJIBHOM paOOTHI U BHICTPAMBATh ITYyTU JOCTHIKCHUS JKEIAEMOro

YPOBHSI YCHEHTHOCTH.

1V 3nopoBne (22 yaca)

55-
56

CucreMaTH4yecKoe
IIOJIO’KEHHE YEIIOBEKA B
MUpPE KUBOTHBIX

XapakTepr30BaTh TAKCOHOMETPHIO YENIOBEKa M apryMEHTHPOBATh OTHECCHHE 4YEIOBEKa K TOMY
WM UHOMY TaKCOHY B COOTBETCTBHU C

XapaKTePHBIMH MPU3HAKAMH JTAHHOT'O TAKCOHA.

CpaBHHBATh Y€JIOBEKa M YEIOBEKOOOPA3HBIX 00€3bsH.

VYcraHaBIMBaTh MPUIMHHOCIIEACTBEHHBIE CBSA3U

MEXY MPIMOXOKICHAEM U 0COOCHHOCTSAMH CKEJIeTa YelIOBeKa.

ApPryMEeHTHPOBATh TE3HUC O TOM, YTO PyKa—3TO

OpraH ¥ IpOJyKT TPY/a, a YeIOBEK HE TOILKO

OHMOJIOrMYEeCcKOe, HO M COIIMAILHOE CYIIECTBO.

Pasznuyathk nepByro ¥ BTOPYIO CUTHAJIbHBIE

CUCTCMBI.

58

I'eneTnka 4yenoBeka u
MCTObI €€ N3YyUYCHUA

OHpeZ[CH}ITB Ba)KHCHIIINE MIOHATHS TCHCTUKH.
XapaKTCpI/BOBaTL TCHOM UYCJIOBCKA U MPAKTHUYCCKOC 3HAUCHUEC €TI0 paCHII/I(I)pOBKI/I.
HpOB OIUTH CpaBHI/ITeJILHI:IfI aHaJM3  MCTOAOB  U3Y4YCHHA TCHCTHKU UYCJIOBCKAa WU  HUX

PE3YJIbLTAaTUBHOCTHU.

59 -
60

duzuka yenoseka

YcTaHaBIMBaTh 3aBUCUMOCTH MEXAY CTPOCHUEM, BBITTOTHAEMON QyHKIKEH 1 PU3NIECKUMU
3aKOHOMEPHOCTSIMU OPraHOB U CHCTEMa OPraHOB YEIOBEKA.
Breiaensate CTpyKTypHBIE €AMHHIBI To4YeK (HeQpoH), Jerkux (aipBeosa), HEPBHOW CHCTEMBI

(meiipon) u ap.




HaszpiBaTe ipubops!, IprMeHsieMble T U3MEPEHUS BaXKHEHIINX MapamMeTpoB QYHKIHOHHPOBAHUS
OpPTraHOB U CUCTEM OPraHOB YEJIOBEKA.

HpaKTI/I‘lCCKI/I OCYHICCTBJIATb UBMCPCHUEC ITYJIbCA, NABJICHNUEC, OCTPOTHI 3pCHHA, TCMIICPATYPhI TCJId.

g;- Xumus HeoBexa JlaBaTh Ka4eCTBEHHYIO U KOJNMYECTBEHHYIO XapaKTEPHUCTUKY XMMHUYECKHX JJIEMEHTOB U BELIECTB,
00pa3yIoNIMX TENIO YSIOBEKA.
KnaccupunmpoBaTh X M pacKpelBaTh UX pOJNb B JKU3HEACATENLHOCTH OpraHM3Ma uYellOBeKa.
AHanu3upoBaTh MPUYUHBI W TOCIENCTBUS H30BITKA WIM HEJOCTaTKa OTHENBHBIX XMMHYECKHX
JJIEMEHTOB B OPraHHU3Me YeJIOBEKa.

63 Buramunbr OmnpenensiTh BATAMHUHBI, KaK OMOJIOTHYECKN aKTHBHBIE BEIIECTBA.
KiraccuummpoBaTs BUTAMUHEI.
XapakTepu30BaTh BOAOPACTBOPUMEIN BUTaMUH C W KHUPOPACTBOPHUMBIN BUTAMHUH A, a Takke UX
ABUTaMHIHO3BI.
Co0Ourronath mpaBuia 6€3011acHOTO
MIPUMEHEHUS! BUTAMHHOB.

64 T'opmons! C

PAaBHUBATh HEPBHYIO U TYMOPAJIBHYIO PETYIIALMU MPOLIECCOB KUZHEEATEIBbHOCTH OpraHu3Ma.

KnaccudunmpoBate TOPMOHBI IO Kelle3aM, KOTOPble WX MPOAYIHPYIOT W IO XUMHYECKOH
MIpUpOJIE.
XapakTepu3oBaTh UHCYJIHMH, apCHAIMH U CTEPOUIHBIC TOPMOHBI, a TAKKE pe3yJabTaT THIEP- U
rUNOQYHKIHNA Kene3 BHYTPEHHEH CEKPELHH.

65 | JlekapcTBa

Paznuuare xumuotepanuio U (apmakorepanuio. IlepcoHnuMpoBaTh AOCTHXKEHUS IpEeBHEM,
HOBOM M HOBEMIIIEH MeIUIIMHEI.

KnaccupunupoBats ekapcTBEHHBIE CPEACTBA.

XapakTepu30BaTh ATKAIOUIBI, BAKITUHBI, aHTHOMOTUKH.

ApryMeHTHpOBaTh NaryOHbIe OCIEICTBUS HAPKOMAHHH.




CoOmonath mpaBmiia 6€30MacHOT0

MNPUMCHCHUS JICKAPCTBECHHBIX

CPEICTB.
66 | 3mOpoBBIi 00pa3 KU3HU
Paznuuath Qusndeckoe, MICHXUIECKOE, HPABCTBEHHOE 3/I0POBbE H XapaKTEPH30BATh.
ApPryMEHTHPOBAThH BBIOOP ONTHMAIBHBIX (PaKTOPOB 3J0POBOTr0 00pa3a KU3HH.
ApPryMEeHTHPOBATh MaryOHbIe TIOCIEACTBHUS Ta0aKOKypPEHUS, aJIKOT0JIM3Ma M HAPKOMaHHUH.
67 ®dusznka Ha ciryx0e .
YK YcTaHaBIMBaTh 3aBUCHMOCTh MEXIy NPUHIUIOM  JeHCTBHS (HU3WUECKUX MTpUOOpOB IS
3710pOBbsI YEJIOBEKA
AHTPOITOMETPHH, THATHOCTUKY M TEPAIHH U OOJACTSIMH MTPUMEHEHHS B BAJICOJIOTHH U MEIUITNHE.
[IpuMeHsATs HEKOTOpBIE TPUOOPHI IS OTJIENBHBIX aHTPOIIOMETPHIECKIX U3MEPEHUH.
Cobmionath TEXHHKY O€30MacHOCTH TIpH pabdoTe ¢ NpuOOpaMH, COAEPKAIINMH PTYTh,
paboTtaromumMu
TTO]T HATIPSHKEHUEM WIIH C MCIIONIb30BAHUEM PA3IMYHBIX BHJIOB U3ITyUCHUS.
BPEMEHHBI N
68 CoBpeMeHHbIC [To3HaKOMHTBCS ¢ MEAUIIMHCKUMH TEXHOJOTUSIMH JUaTHOCTUKH 3a00JIeBaHUH
MEIUIIMHCKUE TEXHOIOTHH
Wmers mpexacTaBieHHe O HOPMAaJbHBIX 3HAYEHHUSX (U3HOIOTHUYECKUX IOKa3aTellell opraHuzMa
YeJIoBeKa.
69 WNudexunonnsie
[No3HakomuThCST ¢ WHOPEKIMOHHBIMH  3a00NeBaHUsIMA W HMX Bo3OymurenmssMu. MmeTsb
3a00J1eBaHUS U UX
npodHIaKTHKA MpeICTaBICHUE O MPUHIIUITAX PaOOThl UMMYHHOH CHCTEMBI.
O6cyuTh Cr1oco0bl MPOGUIAKTHKN HH)EKIIMOHHBIX 3a00JICBaHHM.
7 H MIPaBUIEHOM .
0 dyka 0 MpaBHJIEHO BcenoMHUTE pUHIAIIEL (YHKITMOHUPOBAHUS MHIICBAPUTENLHON CHCTEMBI.
MTUTaHUH
[TosHakOMHTBCS ¢ OCOOEHHOCTSIMH HAYKH — JHETONIOTHSI.
AHaIM3UpoBaTh MUNIEBbIC J0OABKH B IPOJYKTAX MUTAHUS: UX O3y U BpEIl
71

[Ipaktdeckass pabora Ne 5

«Hccnenosanue

PaccunTthiBaTh CyTOUHBIA pallioOH MTUTAHUS

CpaBHI/IBaTL JAaHHBIC paCu€TOB C HOPpMaTUBaAMHU, aHAJIM3UPOBATh UX COOTBETCTBUEC




HPONOPIUOHATBHOCTH
COOCTBEHHOTO pannona
NHUTaHMS, poBepKa

COOTBCTCTBHUA MaACChI TCJia

BO3PacCTHOU HOPME».

CocCTaBIISITh ONTHMAJIBHEIN COCTaB CYTOYHOI'O IMUIICBOr0 palilioHa B COOTBETCTBHUU C HOpMAaTUBaAMU

Brruncisate MaccCy T€jia U onpeacIsiTb COOTBETCTBUEC B03paCTHOI\/'I HOpMC

72
IIpaxtnueckas padora Ne 6 AHaNMM3UPOBATh PE3YNbTATHI AHAIU30B, CPABHUBATH C ITAJIOHAMH.
« Wnrepnperanus [peamnonaraTh MPUYHHBI OTKIOHEHHS OT HOPMBI.
pe3yabTaToOBR o011ero
aHaJM3a KPOBU M MOYHY.
73 [Ipakruyeckass pabora No 7 o
OneHnBaTh WHAMBUAYAJIbHBIA YPOBEHb 340POBbSI B YCJIOBHBIX E€IMHHUIAX, (UKCHPOBATH UX U
«OneHKa HWHAMBUIYAJIHHOTO
YPOBHS 310POBBSI. CpaBHHUBATh C 3TAJIOHOM.
AHanM3UpOBaTh PE3YNbTAThl COCTOSIHUSA COOCTBEHHOI'O 3I0OPOBbS U MPUYMHBI €70 OTKJIOHEHHS OT
HOPMBI.
[IpeanaraTh MyTH TOCTIXKEHMSI XKETAEMOr0 PE3yabTaTa.
74 [TpakTnueckass pabora Ne 8 . . N
OneHnBaTh HHANBUAYAJIBHBIA OMOMOrMYECKUH BO3PACT B COOTBETCTBUU C MPEATIOKECHHON
«OneHka  OHOMOrHYECKOTO
BO3pacTa METOHAMKOU.
ComocraBiiate  pe3yidbTaThl COOTBETCTBHA  COOCTBEHHOrO OHONOTMYECKOro BO3pacra cC
KaJICHAapHBIM BO3PACTOM.
PaccunThiBaTh MHIEKC CTApPEHHUS U aHAIM3UPOBATD €TO 3HAYCHUE.
Onpenensats GakTopsl 00pasa )KU3HHU, BIUSIOMNE HAa OMOTOTHYECKUI BO3PACT.
75 [ToBropenue u 0600IICHNE

o teMe «YenoBek u ero
3IIOPOBHE»

O000maTh OCHOBHBIC CBEICHHS IO NPOOJEMAaTHKE TEMbI, BBIACIATH U XapaKTePU30BaTh
BaKHEHIINE

ITOHATHS, 3aKOHBI 1 TCOPUHN TCMBI.




HpI/IMCHHTL UX JJid pCIICHUSA KOHKPECTHBIX 3aI[aHPII>'I.

7 KonTponbHas Ta Ne4 N
6 OHTpOM:Has pabora N [IpoBoaute peduexcuro cOOCTBEHHBIX JOCTHKECHUH.
«YernoBeK u ero 37J0pOBbE»
AHanu3upoBaTh  pe3yJbTaThl KOHTPOJIILHOM pPaOOTBl M BBICTPAUBATh IYTH JAOCTHIKCHUS
KeJIaeMOro ypoBHsl YCIIEIIHOCTH.
V CoBpeMeHHO€e eCTeCTBO3HAHHE HA CJIY:K0e uesioBeKka (22 yaca)
77- | DimeMeHTapHBI JTH o .
MPEENATh TPEeIMET N3YIeHUS (PU3UKH BHICOKAX SHEPTHH.

78 AIIEMEHTAPHBIC YaCTHIIBI
Knaccudummposats GhyHIaMeHTaIbHBIC 3JIEMEHTAPHBIE YACTHIIBI i UX B3aMOCHCTBHS.
YcTaHaBIMBaTH AaHATIOTHIO MEXKAY YACTHIIAMH M aHTHYACTHIIAMHU.
[Iporao3upoBaTh HajgbHENUITNE MYTH HMCCIEAOBAHUS MATEPHH.

79 Bonb1ioit anpoHHBI . o

- OnuceIBaTh YCTPOWCTBO U MIPUHIIUII PA0OTHI OONBIIOTO aJIPOHHOT0 KoJlIaiaepa.
KoJIanaep

ApryMeHTHPOBaTh 0€30IMaCHOCTb €ro pa0OTHI ISl OKPYKAFOIIEr0 MUPA.
KonkpernzupoBaTh HaydHBIE 33]]a91, KOTOPBIE PEMIAIOTCS C TIOMOIIBI0 OONBIIOTO aJPOHHOTO
KoJutaiiaepa.

80 - | DHepreruka u 0 N

MUACHIBATh TPUHIMI PAOOTHI AJICKTPOreHepaTopa Ha OCHOBE MOHATUN 00 3JICKTPUUYECKOM TOKE U

81 3HeprocoepexeHue
ANIEKTPOMArHUTHON WHJYKIIUY.
KnaccuduiupoBats 3JIEKTPOCTAHIIMY B 3aBUCUMOCTH OT UCTOUHUKA DHEPTHUU.
[TepcoHnpuUIMPOBATH UCTOPUIO CTAHOBJICHHS ATOMHON SHEPreTHKH.
Xapakrepu3oBats npuHIUT padotsl ADC.
ApryMeHTHpOBaTh HEOOXOTUMOCTh
KCIIOJIb30BAHMS U PA3BUTHS AaTOMHOM SHEPreTUKH.

82 [IpakTiaeckas padora Ne9

«M3y4eHue sBICHUS
ANIEKTPOMATHUTHOMN
WHIYKITAWD

ColupaTh MIEKTPUIECKYIO TIETIb.
HccnenoBate siBIIeHHE JIEKTPOMArHUTHON WHITYKITHH.
ITony4dath MHAYKIUMOHHBINA TOK.

I[e.]'[aTL BBIBOJBI HA OCHOBEC OKCIIEPUMCHTA.




83-

[IponoBonbscTBEHHASA

AHanu3upoBatk reorpaduio roioaa.

84 | mpobnema u myTH ero
peleHus XapakTepu30BaTh COBPEMEHHBIC HANIPABJICHUS PEIICHHSI TPOAOBOJILCTBEHHON MPOOJIEMEI.
85- | OcHOBBI OHOTEXHOIOTHH ]
86 XapaKkTepu30BaTh TaKWE HAPABICHUS HAyYHO-TEXHUYECKOI O Mporpecca, Kak: OMOTEXHOJIOT S,
IeHHasl, KJICTOUHAsl U OMOJIOrHYecKast HHKCHEPHUH.
T'YMEHTHPOBATh CBOIO TOYKY 3PEHHs Ha WCITOJb30BAHHME TPAHCTEHHON MPOAYKIHMM B IMUTAHUN
Aprym y y ,
MPUMEHEHHUE CTBOJIOBBIX KJIETOK B
METHUIIHE.
87- | HanorexHomoruu u ux N
88 OmnpenensaTh HAHOTEXHOJOTHIO, KAK MHTETPUPOBAHHOE HAMpaBICHHE B COBPEMEHHOU HAayKe H
MpUMEHEHUE
MPOHU3BO/ICTRE.
CpaBHUBATh J[Ba MOXO/a, UCIOIb3yEMbIX B HAHOTEXHOIOTHSIX.
XapakTepr30BaTh OTEIbHBIC METO/Ibl HAHOTEXHOIOTHH.
BeiOupaTh TeMy Ui COOOIICHUS B COOTBETCTBHU CO CBOMMH IPEAMOYTCHUSMH, HCIOIB30BATh
pa3NUYHbIC UCTOUHUKH HHPOPMAIUH TS €€ PACKPBITHS, TOTOBUTH
BBICTYIUICHUE U MTPE3CHTAIIHNH.
- YeHHYECKast KOH HIHS:
89 Yuennrieckas KoHpepeHil CoBepIICHCTBOBATh JIUYHYIO HH(POPMAIIMOHHO-KOMMYHUKATUBHYI) KOMIIETCHTHOCTH B TIPOIIECCE
90 | «['opu30HTHI IPUMEHEHHUS
HAHOTEXHOJIOTHUI) BBICTYIIJICHUA, TUCKYCCHUHU 110 UTOraM
3TOrO BBICTYIUICHUS.
OOBEKTUBHO OIICHUBATH CBOKO JISATEIILHOCTh B IIpoIlecce pediiekcuu.
91- | dwusuka u OBIT X
92 apaKkTepr30BaTh CCTCCTBCHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTH, IIOJIOXKCHHBIC B OCHOBY

JEVCTBUA PA3IMYHBIX OBITOBBIX SJEKTPUIECKUX MPHUOOPOB M MPUHITUIBI MX PaOOTHI.
[IporHo3npoBaTh OCHOBHBIE HAIIPABJICHUS PA3BUTHS JOMAIIHEH pPOOOTOTEXHUKH, TEICBHJICHHUS,
CILyTHUKOBOW U COTOBOH CBSI3H.

ApPryMEeHTHPOBaTh HEOOXOAWMOCTh WCIIONB30BAHMS B OBITY 3HeprocOeperarommx  OBITOBBIX




npuOOpPOB.

CO6J'IIO,Z[aTI: MCPbI 0€30IMacCHOCTH IIpHU UCTI0JIb30BAHUHU OBITOBBIX QJICKTPUUCCKUX HpI/I60p0B.

93- | Xumus u ObIT
94 XapakTepu3oBaTh €CTECTBEHHOHAYYHBIC 3aKOHBI M 3aKOHOMEPHOCTH, IOJOKEHHBIE B OCHOBY
JEHCTBUS PA3IMYHBIX MOOIINX U YUCTSIIUX CPEJCTB, HHCEKTHUIIUIOB, XUMUIECKIX CPE/ICTB
TUTHEHBI U KOCMETHKH.
AHaNTM3UPOBATH ITUKETKH Pa3IMYHBIX MHILIEBBIX MPOIYKTOB Ha MPEAMET UX 0€30MacHOro U
JI03UPOBAHHOTO HCITOIB30BAHMUSI.
ApryMeHTHpOBaTh CBOW BBHIOOp IPH HCIIONH30BAHWHM TOW WM WHOM XHMHYECKOW IMPOXYKIIMH B
OBITY.
95 CuHepreruka XapakTepru30BaTh CHHEPIETUKY U CAMOOPIraHU3aLUIO CIOXKHOU CUCTEMBI.
PackpriBaTh 3HaYCHNE CHHEPTETUKH JIJIS TIO3HAHUSI MATEPHAIIBEHOTO MHPa ¥ COIMAILHOTO Pa3BUTHS
o0IecTna.
CrpyKTypupoBaTh MaTepHaTbHBIM MUP U COOTHOCUTH €r0 YPOBHU C COOTBETCTBYIOIIMMU
paszzaenamu QU3NKH.
Xapakrepu30BaTh POPMBI IBHIKCHHS MATEPUK Ha KOHKPETHBIX IIPHMEPax
96- | EcrectBo3Hanue u
XapaKkTepu30BaTh MMPABIIIO 30I0TOT'0 CEYCHUS U
97 HCKYCCTBO
rocaenoBaTensHOCTs OHOOHAYYN M ONTMCHIBATD WX MIPOSIBIICHUS B )KUBOM IPUPOJIE.
YcTaHaBIMBaTH B3aUMOCBS3b OMOHUKH U apXUTEKTYPHI.
OrneHNBaTh  B3aMMOCBSI3b €CTECTBEHHBIX HAYK M FICKYCCTBA M €€ POITb IS MX Pa3BUTHSL.
98 [IpakTuueckas padora NelQ .
P p N BrIOnHATE «30710TOE CeYeHHnEe» OTPe3Ka, YEPTUTH «30JI0TOI» TPEYTOIFHUK U IPSIMOYTOIBHHUK.
«M3y4yeHune 3010TOro
CEYEHU Ha pa3IM4HbIX AHaJ'II/ISI/IpOBaTB IMPOU3BCACHUA HMCKYCCTBAa Ha IPEAMET COOTBETCTBUA «30JIOTOMY CCUCHHIO» U
00BbeKTax» NPaBUITy TPETEHA.
BricTpanBaTh KOMIIO3UIMIO GoTorpaduu WM PHCYHKA C YI€TOM ITPaBHIIa TPETEH.
V| Bkiajx coBpeMeHHbIX YueHbIX B popmupoBanne EHKM (4 gaca)
- | B UUCKUX HBIX
99 K1aj pocennce yHe CoBEpIICHCTBOBATh JIUYHYIO HH(POPMAIIMOHHO-KOMMYHUKATUBHYI) KOMIETCHTHOCTH B TIPOIIECCE
100 | B popmupoBanne EHKM
101- | CoBpeMEHHBIE OTKPBITHS BBICTYILICHUS, JUCKYCCHUH 10 HTOT'aM 3TOTO BBICTYIUICHHSI.
102 | poccHiicKUX y4EeHBIX

OOBEKTHBHO OLICHUBATH CBOIO ICATENBHOCTD B TIpoliecce pedIeKcuu.




6. MaTepuaJibHO-TeXHHYECKHe YCJIOBHSA peaanu3anuu padoyeii mporpaMmsl

EcrectBoznanue. 11 kmacc. YueOHuk. baszoBeiii ypoBenb (aBrop O. C. Tabpuwensn, WN.I.OctpoymoB, H.C.Ilypermena, C.A.Cnankos,

B.M.CuBornazos). — M.: lpoda, 2021.
EcrectBoznanue. 11 knacc. Meroguueckoe mocobue (aBropsl O. C. I'abpuensH, C.A,Cnaakos).
Anwskamo U. D. buonorus: yaed.mocodue / M. 3. Anpkamo. — M.: ACT; Actpens, 2019;

baunos JI. H. Xumuko-skonorndeckuii cinoBapbs-cipaBoynuk / JI. H. biunos. — CI16.: Jlans, 2020.
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