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1. Coneprkanue y4eOHOTO MpeameTa

2. IlnanupyemMsble pe3yabTaThl OCBOSHHS YU€OHOTO MpeIMeTa
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npeaMeTa, U BO3MOXKHOCTh MCIIOJIb30BaHUS IO ATOM TeMe 3JIeKTPOHHBIX (IM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB
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PaGouas mporpamma yueOHOTro mpenmera «EctecTBo3Hanuey st odyqarommxcs 11 kiracca Ha ypoBHE cpeHero o0miero oopa3oBaHus co-
CTaBJIeHa Ha OCHOBe TpeOoBaHMil K pe3ybTaTaM OCBOCHHUSI POTrpaMMbl cpeiHero obuiero oopazoBanust OenepalibHOrO rOCyJapCTBEHHOTO 00pa3o-
BaTEJIBHOTO CTaHJapTa cpeanero odmiero odpazosanus (ganee — GI'OC COO), a Takke OPHEHTUPOBAHA HA IEJIEBBIE MPUOPUTETHI, CHOPMYIUPO-
BaHHbIe B [Iporpamme Bocriutanust MBOY MITJI. O6mmee uncio 4acoB, OTBeNEHHBIX Ha n3ydeHue npeamera «EcrectBo3zHanue» B 11 kimacce — 99
4. (3 4acoB B HEAEIIO).

1. Coaepxxanue yuyeOHOro npeamera
Tema 1. IloBTopenue kypca 10-ro kiaacca (4 yaca)

MHoroo0pa3ue ecTeCTBEHHOT0 MUPa: MeraMup, MAKpOMHP, MUKPOMMP.

Bcenennasi, ranakTHKu, 3B€3/1bl, COJTHEUHAsl CUCTEMA: OCHOBHBIC TIOHATHUS U 3aKOHBI ABM)KCHUS HEOSCHBIX Tell. 3eMJls, €€ CTPOCHHE U Ireoo-
rudeckue 00onouku. [IoHsTHE O MUKpOMUpE U HAHOMUPE

Buocdepa. YpoBuu opranusaunum ;xku3uu Ha 3emie. buocdepa u ee rpanuiibl. MoneKynspHBIi, KIETOUHBIH, TKAHEBBIN, OPraHU3MEHHBIH,
HOMYJISIIMOHHO-BUI0BOM, OMOLIEHOTHUECKUN U OMOC(hepHBIN YPOBHU OpPraHU3alMU KU3HU Ha 3eMiie. DKOJIOIMYECKUE CUCTEMbBI: OCHOBHBIE MOHATHUS
(uenu muTaHus, MUIIEBbIe TUPAMHUIBI, SKOJIOTHUECKUE (aKTOPHI).

OcHOBHbIE MOJI0KEHHsI CHHTETHYECKOH Teopuu 3Bo0UMU. EcTecTBeHHBIH 0TOOD 1 ero (hopMbl. MyTanuu U ux Kiaccupukamnms. Mak-
PO- ¥ MaKpO3BOIIOLIUS.

JJIeMeHTbI TEPMOAMHAMMKH M TEOPHH OTHOCHTeIbHOCTH. Hauana TepMoguHaMUKU. DI€MEHThl TEOPUU OTHOCUTEIBHOCTH.

Tema 2. Mukpomup. Atoma. BemectBa (33 yaca)

OcHoBHbIE CBeJleHHSI 0 CTPOEHUH aTOMAa. DBOJIOLUS MPEACTABIEHUN O CTpoeHUH aroma. Mojenu crpoenust aromoB k. Tomcona u O.
Pesepdopna. I[loctynatsl kBanTOBOI Teopun H. Bopa. [IporoHHO-HEWTpoHHAs Teopus cTpoeHus aromHoro siapa J[. MiBanenko u B. I'eifsenOepra.
M3otormbl. DnexkTpoHHast 000JI04YKa aToMa. DHepreTuueckre ypoBHU. [loHsATHE 00 2IEKTPOHHOM O0JIaKe.

OtkpeiTue .. MenaeneeBbIM NEPHOAMYECKOro 3aK0HA. [IpeTOCBIIKN OTKPBITHS IIEPUOANYECKOTO 3aKOHA. [IepBble MONBITKN Kilaccu-
¢ukanun xumuyeckux anneMeHToB. OtkpeiTue J[.M. MeHeneeBbIM nepuonyeckoro 3akoHa. [lepuoguuHoCTh B MN3BMEHEHNU CBONCTB XUMHUYECKHX
9JIEMEHTOB U UX coequHeHui. [lepuoanyeckuii 3akoH B popmynuposke J[.1. Menneneea. CoBpeMeHHbIE MPEACTABIECHUS O IPUYMHAX MTEPHOANY €-
CKOT'O U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U X coennHeHnil. CoBpeMeHHas (hopMynHpoBKa MEpHOINUEcKoro 3akoHa. [lepuonnyeckas cu-
CTeMa XMMHUYECKUX HJIEMEHTOB, Kak rpaduueckoe oToOpakeHHe MepruoJuueckoro 3akoHa. CTpykTypa nepuoauueckoil Tadnuubl. [leproast (601b-
1K€ U MaJbl€) U TPYMIbI (T1aBHbIE U TOOOYHBIE).

3HauyeHHe MEePHOAUYECKOr0 3aKOHA W NEePHOAMYEeCKOil cucTeMbl XxuMH4eckux jeMeHTOB /[.M. MenaeneeBa nias ¢popmMupoBaHus
eCTeCTBEHHOHAYYHOIi KapTUHbI MHpa. [IporHocTHyeckas cuila U 3HaYEHUE MEPHUOJUUYECKOr0 3aKOHA U MEPUOJNYECKON CUCTEMbl. 3HaUEHUE Iie-



PHUOIMYECKOTO 3aKOHA U MEPUOJIMYECKON CHUCTEMBI XMMHUECKHUX 3jieMeHTOB [l. M. MenneneeBa i pa3BUTUS HAYKUM U HOHUMAHHUS XUMHYECKOU
KApTUHBI MUDA.

Buaaropoansle ra3sl. biaropojansie ra3sl, IpUUMHA WX CYIIECTBOBAHHS B aTOMAapHOM COCTOSIHMHU. [IpuMeHenune 0:1aropoJHbIX Ta30B.

Honnas xumnueckasi cBsi3b. MoHbI 1 UX KiaccuuKanus: 1o 3apsay (aHUOHBI M KaTHOHBI), 110 COCTaBy (MPOCTHIE U clI0XKHBIE). Cxema 00-
pa3oBaHus HOHHOM CBs3U. MIOHHBIE KpUCTAINIMYECKUE PEMIETKH. XIOPUA HATPUs — TUIIMYHBINA [IPEICTaBUTEND COEIMHEHNUN C MOHHBIM TUIIOM CBSI3H.

KoBasienTHasi xumuueckasi cBsi3b. KoBajieHTHas CBSI3b KaK CBSI3b, BO3HUKAIOIASA 32 cYeT 00pa3oBaHUs OOIIMX 3JIEKTPOHHBIX Map MyTeM
HepeKPBIBaHUS HIIEKTPOHHBIX opOuTaneil. KpaTHocTh koBaneHTHOU cBs3u. OOMEHHBIE U TOHOPHO-AaKIENITOPHBIE MEXaHU3Mbl 00pa30BaHUsI KOBa-
JICHTHOH CBs3H. DnekTpooTpunareabHocTh (D0). Knaccudukanus KoBaIeHTHBIX cBsizei: mo DO (mosnspHas u HenodisipHas ). Jumomu.

Metajibl U cijiaBbl. MeTajiimyeckasi XuMudeckasi cBsizb. OOmume gusnueckue CBOHCTBA METALIOB: 3JIEKTPONPOBOAHOCTb, IPOYHOCTb,
TEIUIONPOBOAHOCTh, METAJUIMYECKUH ONecK, TiacTUYHOCTh. CruiaBbl yepHble U nBeTHbIe. CTanb, 4yryH. JlaTyHs, OpoH3a, Menbxuop. Meraminue-
CKasl CBA3b. 3aBUCUMOCTD IEKTPOIPOBOJHOCTH METAIIIOB OT TEMIIEPATYPHI.

MouiekyJasipHO-KMHeTHYecKas Teopusi. OCHOBHBIEC MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON Teopur. MneanbHblii ra3. Y paBHEHUE COCTO-
SHUS UJEAIbHOTO rasa.

ArperaTHbie COCTOSIHMA BellecTB. ['a3000pa3Hoe cocTosiHue. 3aKoH ABOTaapo U CIEACTBUS U3 HEro. MoJspHbI 00beM ra3oB MpH H.Y.
Kunkoe cocrossiHue BemecTB. TekydecTs. TBepoe cocrosiHue BemecTBa. Kpucrammueckue pemeTkl pasHbIX TUIIOB JUIsl TBEPAOrO COCTOSIHUS Be-
niectBa. [lonsTre o muasme. BbICOKO- M HU3KO TeMIiepaTypHas IU1a3Mbl U UX PUMEHEHHE. B3auMHble epexo/ipl MeX/1y arperaTHbIMU COCTOSTHUSI-
MU BEIIECTB.

IIpuponnsiii ra3. [IpupoaHbIil ra3, €ero cOCTaB U HAMPABIICHUS UCIOJIb30BAHUS B KAUECTBE TOIIMBA U XMMUYECKOTO ChIpbsi. KoHBepcus me-
taHa. CHHTE3-Ta3 U ero UCMOJIb30BaHUE AJIs MOTy4YEeHUs CUHTETUYEeCKOro OeH3MHa U MetaHoua. [IpenenbHble U HenpeaenbHble yriieBoaoposl. Ka-
YECTBEHHBIE PEAKIIMM Ha KPaTHYIO CBA3b. buoras.

Kunkue BemecrBa. Hedgrs. Hed1h, ee coctas, pusnyeckue cBOMCTBA U MPOUCXOKIECHUE. DKOJIOTHUECKHUE TTOCIIEICTBHS pa3inBa HEPTH U
croco0bl 60PHOBI C HUMHU.

[TonyTHBII HedTAHOM Ta3, ero coctas. [Iponeccsl nepepaboTku HePTH: pekTuduranus U KpekuHr. [Ipoaykrsl nepepadboTku HedTH U UX HC-
I10JIb30BaHUE.

Teepaoe cocrosinue BemectBa. Kuakue kpucraaibl. Kpucrannuueckue u amopgHsie BeulecTBa. [IpusHaku u cBoiicTBa aMOp(HOCTH.
OTHOCUTENBHOCTh UCTHHBI B XUMHHU. JKHUKHE KPUCTAIUIBI U UX IPUMEHEHHE B TeXHUKe. OTHOCUTEIbHOCTh UCTHHBI B OMOJIOTUHU U (DU3HKE.

Kaaccudukannsa HeopraHmyecKHX BellleCTB M ee OTHOCHTeJbHOCTb. Kiaccudukanus npupoHbix BemiecTB. OpraHndyeckue U Heopra-
HU4Jeckue BeniectBa. M3omepus. Knaccudukanus Heopranmueckux BemecTB. [IpocThie BemecTBa: MeTaibl, HEMETauIbl, 6JaropoHele razpl. OT-
HOCHUTEJIBHOCTD JIEJIEHUS MPOCTHIX BELIECTB HA METAJUIBI U HEMETAJUIbl. AJUTOTpONHs U ee MpuiIuHbI. CI0XKHBIE BEIECTBA: OKCUAbI, KHUCIOThI, OCHO-
BaHUs1, coJ. OTHOCUTENHHOCTh KJIACCH(PHUKAIINU CIIOKHBIX BEILECTB.

Kaaccuduxanusa opranuveckux coeguHeHmii. OcoOEHHOCTH cOCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX coequHeHHi. OCHOBHBIE MO-
JIOXKEHHUsl TeOpuH XuMHuueckoro crtpoenus A. byrneposa, @. Kekyne, A. Kynepa. M3omepusi, kak (QpyHKIHS XUMHUYECKOTO CTPOSHHS Ha MpUMeEpe
STHJIOBOTO CHUpPTa U AUMETUIOBOro 3¢upa. [IpuunHel MHOroodpasus opraHudeckux coeauHeHuid. Kiaccudukanus opraHnyecKux COEIUHEHHMH.
VYTrneBoopobl: aNKaHbl, aJKeHbl, aIKUHBI, alKaJueHbl U apeHbl. Kiacchl opraHnueckux COeIMHEHHH, MOJIEKYIbl KOTOPBIX COAEpKaT (yHKIIHO-
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HaJIbHBIE TPYIIIBL: TUAPOKCUIBHYIO, KapOOHUIIBHYIO, KApOOKCUIIBbHYIO, aMHHOTPYNIY. OTHOCHTENBHOCTD JICIIEHUSI OPTaHUYECKUX COCIMHEHHI Ha
KJIaCCBl.

ITosmmepsbl. OCHOBHBIE NTOHATHUS XUMUU BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEP, JIEMEHTAPHOE 3BEHO, CTENIEHb IIOJIUMeE-
puszanuu. CriocoObl NOIYUYEeHUs TOJIMMEPOB: PEAKLUU NOJIMMEPHU3alMY U OJUKOHAeHCcauu. bruononumeps! n ux Ouonorundeckas posns. [Inactmac-
cbl. Tepmoractel U peakroruiacTsl. [IpencraButenu miuactmMace U o01acTu ux npuMeHeHus. Bonokna. [lpupoanbie (JKUBOTHOTO M PaCTUTEIHHOT O
IPOMCXOXKAEHUS) U XUMUYECKUE (MCKYCCTBEHHbIE M CHHTETHUYECKHE) BOJIOKHA. [IpencTaBuTeny BOJOKOH U 00nacTi ux npuMeHeHus. Heopranuue-
CKHE IIOJIMMEPHI, KaK BELIECTBA aTOMHON CTPYKTYpBHI.

Cwmecn, HX cocTaB M cniocoObl pasaenenus. [louarue o cMecH, Kak cucTeMe COCTOALIEH U3 pa3IMYHBbIX XUMUYECKUX BelecTB. Kiaccudu-
Kalusi CMeceil 110 BU3YaJIbHBIM MPU3HAKaM (FOMO- U TeTEPOreHHBIE CMECH) U 10 arperaTHOMY COCTOSIHUIO (TBEp/ble, XKHUIKHE U ra3000pa3Hble cMe-
cu). CocraB cMeceil: MaccoBast U 00beMHast J10JIM KOMITIOHEHTa cMecH. CriocoObl pa3iesieHHUs CMECEH.

JducnepcHblie cucremsl. [loHsATHE TUCTIEPCHON CUCTEME.

Knaccugukanus aucnepcHbIX CUCTEM 0 pa3MepaM AUCIEpCHON (a3bl U arperaTHOMY COCTOSTHHIO JMCIEPCHOHHOW Cpelbl U IUCIEPCHOM
¢a3pl. 3HaYEHHE TUCIEPCHBIX CUCTEM B MIPUPOJE, IPOMBIIIJIEHHOCTH U OBCEIHEBHOM )XKM3HU YeoBeKa. [’ pyboaucnepcHble CUCTEMBI U UX KIIACCH-
¢dukanus (CycrneH3uu, SMyJIbCUH, a3po30iH). [IpuMeHeHne 3TUX cucTeM B TeXHUKE U ObITy. ToHKOIMCTIEpCHBIE (KOJUIOUIHBIE) CUCTEMBI, UX KJlac-
cudukanms (3omu u renu). Koarymsimus. Cunepesuc.

Jlabopamopnuie onvimot.

1. KorctpynpoBanue nepruoIu4ecKoi TabIUIbl XMMIUYECKUX JIEMEHTOB C HCIIOJIB30BAaHUEM KapTOUeK.

2. O3HaKOMJIEHHE C KOJUIEKLIUSIMHU METAJIJIOB U CILJIaBOB.

3. BpoyHOBCKO€ JBHKEHHE YACTHI] TYILIN WM LIBETOYHOH MbLIbIIBI B BOJIE.

4.IIpoBepka nmpubopa Juist MOJyYeHHs I'a30B Ha TePMETHYHOCTb.

5.YBenuueHne NaBiIeHUs KUJKOCTH IIPU €€ CIKATHH.

6.CpaBHeHuUe KoJe0aTeNIbHBIX IBUKEHUN MOJIEKY BOJBI U JibJia ¢ moMolnbsio CBY.

7.BbinapuBanue pacTBopa MoBapeHHOH coiu. PUIbTpoBaHUE TeTeporeHHoN cmecu. OTcTauBaHMe, KaK CIIOCO0 pa3JieleHHsl cMecel JIeKaH-
Tauel ¥ ¢ IOMOLIBIO NETUTEIBbHON BOPOHKH.

8. O3HaKOMJIEHHE C AUCTIEPCHBIMU CUCTEMaMU

Ilpakmuueckan paboma Ne 1. N3yuenue ¢potorpaduii TpeKoB 3apsyKEHHBIX YACTHIL.

Tema 3. Xumnueckue peakuuu (13 yacon)

XuMHUYecKHe peakuu U UX KJaccupuranusa. XuMHUUECKUE pEaKIuK WIM XUMUYECKHE SBICHUS, UX OTJINYHA OT (PU3NYECKUX SIBICHUM.
Peaknuun Oe3 n3MeHeHUs COCTaBa BELIECTB: AJFIOTPOIM3AMK U U30Mepu3anuu. Peakiuy, naymue ¢ U3MEHEHHEM YHCia U COCTaBa BEIIECTB: CO-
€/IMHEHMsI, PAa3JIOKEHHsI, 3aMelleH s, oOMeHa. Peakiiuy, mpoTeKarolue ¢ BbIICIEHUEM WM MOTJIOMIEHUEM TEIUIOThI: 9K30- U SHIAOTEPMUYECKHUE.
Jpyrue npusHaky KjacCU(pUKAUU XUMUYECKUX peakuil Ha mpuMepe cuHTe3a okcua cepbl(V1): u3MeHeHue crenenei OKMCIEeHUs 3JIEMEHTOB, 00-
pa3yoIIMX BEIIECTBA, UCIIOJIb30BaHUE KAaTAIN3aTOPa, arPEraTHOE COCTOSIHNE BELIECTB, HAIIPABIIEHUE IPOLIECCOB.
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Ckopoctb XuMH4YeCKO#i peakuuu. [IoHsATHE O CKOPOCTH XUMHYECKOUM peakiuu. I oMOreHHbIe U T€TepOreHHbIE PeaKIuu. 3aBUCUMOCTh CKO-
POCTH XMMHUUYECKOW PEaKLMK OT IPUPOABI PEArUPYOLIUX BEIIECTB, UX KOHLEHTPAUU.3aBUCUMOCTh CKOPOCTH PeaklMK OT Temneparypsl. [IpaBuio
Bant-T'odda. 3aBHCHMOCTE CKOPOCTH PEAKITUU OT TUIOIIAIA COMPUKOCHOBEHHUS BEIIECTB M HAJTMYHUS KaTalu3aTopa.

Oo0paTumocTs XuMHYeckux peakuuii. HeoOparumeie u oopatumbie peakiiui. COCTOsIHHE XMMHUYECKOT0 PaBHOBECHUS 111 00paTUMBIX pe-
akuuil. [Ipunnun Jle-lllarense. CMelieHre XUMHUYECKOTO PaBHOBECHS OOPATUMBIX PEAKIIUN B XUMUYECKOM IIPOU3BOJICTBE HA IPUMEPE CUHTE3a
aMMHaKa.

OKuUCINTEILHO-BOCCTAHOBUTEIbHBbIE peakuuu (OBP). DuekTposn3. CreneHb OKUCIICHUS U €€ OIpe/IesieHre o (hopMyIie COeTUHEHUSI.
[Tonsitue 06 OBP. OkucnuTenb U BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHE. DJIEKTPOJIU3 PACIUIaBOB U PaCTBOPOB Ha MpUMeEpe XJIopuaa
HaTpHsl. DJIEKTPOIUTUYECKOE TTOJTyUeHHE alltoMuHuA. [IpakTuueckoe mpuMeHeHue 31eKTpoiin3a. ['anbBaHOIIIaCTHKA U TaJIbBAHOCTET U

XHMHYeCKHe HCTOYHUKHU TOKA. ['aJbBaHUYECKHE SJIEMEHTHI Ha IIpuMepe dneMeHTa Januansa-Ako0Ou, X ycTpoicTBO U NMPUHIUN JIEHCTBUS.
YcTpolicTBO OaTapeiiku Ha IPUMEPE CYXOTo IIETOYHOTO JIEMEHTA. Y CTPOMCTBO CBUHIIOBOTO aKKyMyJisiTopa. ["albBaHU3amust U AJIEKTPodopes.

du3nka Ha cay:k0e yeJoBeKa. AHTPOIIOMETPHS: U3MEPEHUE JUIMHBI U MACChI T€Ja, CHUPOMETPUS U KU3HEHHAsi EMKOCTb JIETKUX. Terio-
BbIE U3MEpEHUS U TeroTepanus. 3mepeHnue aprepruaibHOTo AaBieHUs. [ UIIEPTOHUS U TUIIOTOHUS. YIbTPAa3BYKOBAas IMArHOCTUKA U TePaIs.
Onekrporepanus. JlazepHas Tepanvs. MarHuTHBIA pe30HAHC U peHTreHoauarnoctuka. dmooporpadus. Tomorpadus

Jlabopamopnvie onvimot.

1.Brnusinue TemnepaTypsl Ha CKOpoCTh peakiiuu okcuna meau (IT) ¢ cepHoit kucnoToil. Paznoskenue nepokcuaa BoJOpo/ia C MOMOIIBIO OK-
cuna mapranna (1V) , a Takke karanassl ChIporo kaptoders.

2. BoitecHenne Meau u3 pactopa cynbhara meau (I1) xenesom.

Ilpakmuueckasa paboma Ne 2.11onyuenue, coOupaHue U pacro3HaBaHUE ra3o0B.

Ilpakmuueckas paboma Ne 3.CO0pKa ralbBaHUYECKOTO JIEMEHTA U UCTIBITAHUE €T0 JCHCTBUS.

Tema 4.YenoBex u ero 310poBbe (21 yac).

CucreMaTnyeckoe 1oJioKeHHe YeJ0BeKa B MHPe KUBOTHBIX. bronornyeckas knaccudukamus yenoneka. [IpsMo XoxaeHue u ero Bius-
HUE Ha CKeJeT uenoBeka. Pyka — opran u npoAykT Tpyaa. PazButue yepena u roJoBHOro Mo3ra uejoBeka. IlepBas u BTopasi CUTHaJIbHbIE CUCTEMBI.
buocounanpHas npupoia 4eaoBeKa.

I'enetuka 4esoBexka U MeToabl ee n3yueHusi. OCHOBHbIE TIOHATHS IT'€HETHKHU: HACJIEICTBEHHOCTh, U3MEHUYUBOCTh, T'€H, XPOMOCOMBI, MyTa-
II1H, T€HOM, T'€HOTHUII, (PEHOTHI, TOMUHUPYIOIINE U pElieCCUBHBIE MTPU3HAKK. [ eHOM YenoBeka u ero pacimundposka. [IpakTruueckoe 3HauUeCHHE U3 Y-
YeHHs] TeHOMa 4YesioBeka. MeTo/ bl 3y4yeHHs] TeHETUKH YeOBeKa: TeHealornuecKuii, OJM3HEeOBbIN, HuToreHeTnueckuil. ['enernueckue (Hacnen-
CTBEHHbIE) 3a00JIeBaHUS YEIOBEKA.

®uzuka yejaopeka. CKeJeT ¢ TOUKU 3peHus GU3NYECKOro MoHATUsA o peiyare. KpoBooOpaiiieHue B cBeTe r’UAPOAUHAMUKHU: MYJIbC, KPOBSIHOE
nasnenue. {uddysus, kak ocHOBa HOpMUPOBAHHS MIEPBUYHON M BTOPUYHOM MOYM B TIOYKaX, a TAKKe ra3000MeHa B TKaHSAX U Jerkux. Tepmopery-
JSIUS ¢ IOMOIIBIO KOXKU ITyTEM TEIJIONPOBOJHOCTH, KOHBEKIIUY, N3TyYEHHUS M UCTIApEHUs BOJbI. DJIEKTPOAMHAMUYECKas IPUPO/Ia Mepeiad Hep B-
HBIX UMITYJIbCOB. ONTHYECKask cUcTeMa 3peHusl. AKYCTHUYEeCKasi CUCTEMa CiIyXa U rojlocoo0pa3oBaHHe.
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Xumus yejioBeka. XMMUYECKUI COCTAB TeJla YeJIOBEKA: AIIEMEHTHI M BEIIECTBA, - UXKIaccudukanus u 3Hadenue. Bona, ee pynknuu. Boa-
HBII O6anaHC B OpraHu3Me 4enoBeka. MuHepalbHbIC BEIIECTBA M UX POJIb B )KU3HEACSITEILHOCTH OPraHM3Ma 4ejoBeka. 3a00JeBaHus, CBI3aHHbBIC C
HEIOCTaTKOM MJIM M30BITKOM HEKOTOPBIX XUMUYECKUX JIEMEHTOB B OPraHU3ME YEIIOBEKa.

Butamuubl. Mcropus OTKphITHS BUTAMUHOB. BUTaMuHBbI, Kak OMOJIOTMYECKH aKTUBHbBIE BellecTBa. bolie3HH, BhI3BaHHBIE HEAOCTATKOM WIIH
U30BITKOM BHUTAMUHOB: aBUTAMHHO3bI, TUTIOBUTAMHHO3bI, THIIEPBUTAMUHO3bI. CyTOYHasi MOTPEOHOCTh YEJIOBEKa B BHTAMHUHAX M UX OCHOBHBIC
¢byukiun. Knaccudukanus ButamuHoB. BogopactBopumbie BuTamuHbl Ha npumepe ButamuHa C. JKupopacTBopumble BUTAMHUHBI Ha IPUMEpPE BHU-
TaMHUHA A.

I'opmonbl. HepBHasi 1 rymMopanbHasi peryyisiliii MPOLECCOB KU3HEAEATEIIbHOCTH OpraHu3Ma. [ 'opMOHBI, KaK MPOAYKThI, BblpabaTbiBaeMble
xKenezaMH BHyTpeHHel cekperun. Kinaccudukanus ropMOHOB 110 jkene3aM, KOTOpbIE UX MPOAYLHPYIOT U [0 XUMHYECKOH npupose. CBoiicTBa rop-
MOHOB. MHCYNHH, Kak TOPMOH O€IKOBOW MPUPOJbI. AJIPpEeHANIMH, KaK TOPMOH aMUHOKHUCIOTHOU mpuposl. CTEpOUIHbIE TOPMOHBI HA PUMEPE T0-
J0BBIX. ['unep- u runodyHKIH sKesé3 BHYTPEHHEH CEKpPEIH.

JlekapcrBa. KpaTkue cBeieHus 0 3apokeHUN U pa3Butun Gpapmakonorun. Kinaccuduxaims gexkapcTBEHHBIX CPEACTB MO arperaTHOMY CO-
CTOSTHUIO: KHUJIKHE (PaCTBOPHI, HACTOH, OTBApPhl, MUKCTYPBI, SMYJIbCHHU, CYCIICH3UH U Jp.), TBEpbIe (IOPOIIKH, TAOJICTKH, HIIIOJIH, KAIlCyJIbl), MsT-
Kue (Ma3u, TMHUMEHTHI, MacThl, CBEYH ). AJIKanousl. Bakunnuel. XuMuoTepaneBTUUECKHe rpenapaTel. AHTHONOTHKU. HapkoTuueckue mpemnaparsl.
Hapkxomanust u ee nocnenctusa. OnTUMaNIbHBIN pEXXUM IPUMEHEHUS JIEKAPCTBEHHBIX MIPENapaToB.

310poBblii 00pa3 :ku3Hu. OuUsnyeckue 310pOBbE U €r0 KPUTEPUH.

[Icuxuyeckoe 370poBbe U ero Kpurepun. HpaBcTBEHHOE 3/10pOBbE M €0 KpUTEpUH. TpH OCHOBHBIE COCTABIISIOIINE 3I0POBOTO 00pasa jKu3-
HU: PEXUM JHS, IPaBUIbHOE MUTaHUE, (PU3nUecKas akTUBHOCTh U 3aHsATHE ciopToM. DakTOpbl, BIUSIONIME HA 3I0POBBE UEIOBEKA: OKPYXKaroIias
cpena, npoguiIakTUYecKas BaKIIMHALIMS, CTPECCHI, BPEAHbBIE MPUBBIUKU. AJIKOTOJIM3M U ero nocieAacTsus. HapkomaHus u ee mocineacTBUs.

Pu3uka Ha ciaysk0e 310pOBbsl YeJ0BeKa. AHTPOIIOMETPHUS: U3MEPEHHUE JIIMHBI U MAacChl TeJla, CIUPOMETPHS U JKU3HEHHAs! EMKOCTb JIETKUX.
TenioBble U3MEpEeHUs U TeIuloTepanus. MzmepeHue aprepuanbHOro JaBieHus. [ MnepToHnsa U rUNOTOHUS. YJIbTpa3ByKOBas JUarHOCTHKAa U Tepa-
nust. DnekTporepanus. JlazepHas Tepanus. MarHUTHBIN pe3oHaHC U peHTreHoauarsoctuka. @mooporpadus. Tomorpadpus

Jlabopamopnsie onvimel. 1. VI3yueHne MHCTPYKIIMH 1O IPUMEHEHHIO alITEYHBIX MpernapaToB BUTaMMHOB. Omnpenenenue pH pactBopa BuTa-
muHa C.

2. Onpenenenue pH cpeasl pacTBOpa acnupuHa

Ilpakmuueckasn padoma Ne 4. Co3naii muuo.

Ilpakmuueckasa paboma Ne 5. OuieHKa UHAUBUYaIbHOTO YPOBHS 3/J0POBbS

Ilpakmuueckaa padboma Ne 6. OrieHKa GMOJIOTUYECKOT0 BO3pacTa

Ilpakmuueckasa paboma Ne 7. OnipenienieHre CYyTOYHOTO palliOHa TUTAHUS.

Tema 5. CoBpeMeHHO€ eCTeCTBO3HAHME HA CJIy:K0e yesioBeKka (24 yaca)

DJieMeHTAPHBI JIM dJieMeHTapHble YacTullbl? [loHATHE 0 U3KKe BBHICOKUX dHEPruil. JIMHEWHBIN YyCKOPUTENb SJIEMEHTAPHBIX YaCTHIL, af-
pOHHBIN KoJutauaep. Jlenenue aToMHOTO sipa: MPOTOHBI, HEUTPOHBI. DyHIaMEHTaIbHBIE YACTUIBI: JIENTOHBI U KBapKU.DoTOHBI. B030HEI. AHTHYA-
CTHULIBL.



Boaboii agpoHHblii kKos1aiiaep. MOHTaX M YCTaHOBKa OOJIBIIOTO aApOHHOTr0 Kosuaiiaepa. [lpunmun neiictBus komaiiaepa. [Iponcxox-
nenue maccol. bo3on Xurrca. [Ipoucxoxaenne Beenennoil. AHTUMUD.

ATtomHas 3Hepreruka. [lonydeHue 3JIeKTpUYECKOro TOKa ¢ IOMOIIBIO 3JIEKTporeneparopa. TpaauionHas 3HepreTuka (rupo- ,Temio- u
aTOMHBIE 3JIEKTPOCTAHLMM) U HETpaJULMOHHAs 3HepreTuka. OCHOBHBbIE MOHATUS aTOMHOM 3HEpreTHKHU. PaguoakTUBHOCTB. SlnepHble peakiuu.
AToMHas ctaHius U npuHun ee pabotel. ADC Ha ObICTpBIX HeTpoHax. Pagnonsoromnnsie TepmodsekTpuueckue reneparops! (PUTEn), mpunmun
ux Jeiicreusd. O6iacT NPUMEHEHUsI aTOMHOW 3HepreTuku. [lepcrekTuBbl MCIOIb30BaHUS aTOMHOM SHEPreTHKHU NOocje KPYMHEHIIMX aBapuu Ha
ADC.

IIponoBosbcTBeHHasi npodJjeMa U NyTH ee pemeHus. ['eorpadus roiona u ero npuurHel. OCHOBHBIE HanpaieHUs B pemeHuu Ilpono-
BOJILCTBEHHOM MPOOJIEMBI: - MCIIOJIb30BaHUE XUMHUYECKUX BEUIECTB (YAOOpEHUs, peryasTopsl pocTpa, (pepoMOHBI, MECTHIH/IbI, PENEIJICHTHI); CO-
3/1aHM€ UCKYCCTBEHHBIX IPOAYKTOB MUTAHUS; METO/IbI CO3aHUsI BEICOKOIIPOU3BOAUTEIIBHBIX COPTOB PACTEHUHN U TOPOJ] )KUBOTHBIX.

Buorexnonorus. I[TonsTrne GMOTEXHOIOTHH, KaK MPOU3BOIUTEIFHONW CHIIBI OOIIECTBA, MCIIOJB3YIOMICH KUBBIE OPraHU3MbI M OHOJIOTHYE-
CKHE MPOLECCHl B MPOU3BOJCTBE. TpU ITana CTAHOBJIECHUS U Pa3BUTUS OMOTEXHOJOIMU: paHHsAsA, HOBas U HOBeHuas. ['eHHas nHxeHepus. ['eHHO
MOIU(HUIMPOBAHHBIC OPraHU3MBI M TPACHCTEHHBbIE MPOIYKTH. Kierounas mmxeHepusi. KiionnpoBanme. OMOpHOHANIBHBIE U CTBOJIOBBIE KIIETKH.
buonornyeckas nHXKeHEpUs, KaK METOJl UCIOJIb30BAHUS MUKPOOPIaHU3MOB B KAaueCTBE OMOPEAKTOPOB AJIS MOJIYUYEHHUs MPOMBIIUICHHON HPOayK-
1. OCHOBHBIE HITPaBJIEHUS UCIIOJIb30BaHuUs (PEpMEHTATUBHBIX ITporeccoB. IMMoOUIM30BaHHbIE (DEPMEHTHI.

HanorexHoJsiornu. IToHATHE 0 HAHOTEXHOJIOTUH, KaK YIPABIsEMOM CHHTE3€ MOJIEKYISPHBIX CTPYKTYyp. [IBa moaxoja B HAHOTEXHOJIOTHHU:
«CBEpPXY BHU3» U «CHMU3Y BBepX». MoJekyapHblii cuHTE3 U camocOopka. HaHockonnyeckoe BelpaliMBaHUE KPUCTAIUIOB U MOJIUMEPU3ULIUS. YTiie-
POJHbIE HAHOTPYOKH.

Cunepreruka. [Tonstue o nanHoil Hayke. OCHOBHBIE MOAXO/AbI ¥ PUHIIUIIBL.

®usuka u ObIT. HarpeBarenbHble U OCBETUTENbHBIE TPUOOPHI. Pa3HOBUAHOCTH JIaMII: HaKaJIMBaHUs, TaJOr€HHbIE, TIOMUHECIICHTHBIE, CBE-
TonuoaHble. MukpoBosHoBas neub (CBY-neus) u npuHun ee pabotsl. KuIKOKpUCTAIUIMUECKHUE SKPAHbI U JUCIUIEH, UX YCTPOMCTBO. DNEKTPOH-
HbII Tepmometp. JlomamHue po6oTsl. Paguonepeaatyuky U paiuonpueMHUKH. [IpuHIMIIHaNbHOE YCTPOMCTBO TeneBu3opa U TeneBuaeHus. Crnyt-
HUKOBAsi U COTOBAsI CBS3b.

Xumus u ObIT.

Motoiue u ynctsmme cpeactsa. [loBepxnoctHo - aktuBHbIe BemecTBa (ITAB). OtGenuBarenu: XxumMudeckue u ontudeckue. MHCEKTULIHIbI -
cpezacTBa st 00pbObI C HACEKOMBIMU. XMMHUYECKHE CPEJICTBA TUTUEHBI U KOCMETUKH. [InieBsle 100aBKH, MX MapKHUPOBKA.

3010TOCE CeueHNe U ero UCIOJIb30BAHNE B NPOU3BEICHUSIX APXUTEKTYPbI, ’KUBONMKUCH, CKYJIbNTYPHI. [locienoBarensHocTs PuboHaUUH,
ee NMPUMEHEHHUE B UCKYCCTBE. PacipocTpaHeHHOCTh MpaBuiia 30JI0TOr0 CeueHHs U nocieaoBaTensHocTH Gubonauyun B xkuBOi npupojae. buonuka n
apXuTeKTypa. B3auMonpoHNKHOBEHNE €CTECTBO3HAHUS U UCKYCCTBA.

Jlabopamopnwie onvimsi. 1.1I3MepeHne napaMeTpoB KUCTH PYKH

Ilpakmuueckasn paboma Ne 8. VI3yuenue siBIEHUS dJEKTPOMArHUTHOW UHTYKITUH.

IIpakmuueckasn padboma Ne 9. VI3yuenue 3010TOTO CEUYCHUS HA PA3IUYHBIX 00BEKTAX.



2. l'[.na}mpyeMLIe pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro npeamMera

OcBoenne yueOHOTO TIpenMeTa «EcTecTBO3HAHUEY JTOJDKHO 00ECTIeUnBATh TOCTHKEHUE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus Cleny-
IONIMX JINYHOCTHBIX, METAIPEIMETHBIX U MPEJAMETHBIX 00Pa30BaTEIBHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbTATbI

JleaTenbHOCTh yUnuTeNs B 00y4eHHH €CTeCTBO3HAHUS B CPEAHEN IIKOJIE JOJDKHA OBITh HAIpaBiIeHA HA JTOCTH)KEHUE O0yJaroIIUMUCS CIIey-
IOLIMX JINYHOCTHBIX Pe3yJIbTaToB:

1) B IEHHOCTHO-OPHUEHTAIMOHHOH cpepe — YyBCTBO TOPJOCTH 32 POCCUHCKUE €CTECTBEHHBIE HAyKH, TyMaHH3M, OTHOIICHUE K TPy, Liese-
YCTPEMJIEHHOCTb;

2) B Tpy10BO#i c(hepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY AajibHEMHIeH 00pa3oBaTeIbHOM U TPO(EeCcCHOHANTBHON TPAEKTOPHUH;

3) B mo3HaBaTeIbHON (KOTHUTUBHOW, MHTEIJICKTYAJIbHOM) chepe — yMeHUe YIpaBisaTh CBOCH [M03HABATENbHOMN 1€ TEITbHOCTBIO.

IIponiecc oOyueHust HaIpaBieH HA Pa3BUTHE JIUYHOCTH O0YYAIOLIUXCS, B TOM YHCIIE JyXOBHO-HPABCTBEHHOE pa3BUTHE, YKPEIUIEHUE TICUXU-
YECKOT0 3/I0pOBbsl M (PU3NYECKOE BOCIIMTAHHE, HA MPHUOOIICHHE OOYJaIOMIMXCs K POCCHHCKUM TPAJAWLIMOHHBIM JTyXOBHBIM IIEHHOCTSIM, BKITIOYAs
KYJIbTYpPHBIE LIEHHOCTH CBOCH 3THUUYECKOW IPYIIIbI, PaBUJIaM U HOpMaM IOBEJIEHHS B POCCHICKOM O0IECTBE.

I'paxnanckoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHHUIO 00S3aHHOCTEN Ipa)<IlaHMHA U PeaIM3aluy ero npas, MPEJCTaBICHUEM O HayUYHBIX OCHOBaX (DyHKLMOHUPOBA-
HUS PA3JIMYHBIX CTPYKTYP, ABJICHUH, MPOLIETyp TPakIaHCKOT0 o01IecTBa (BbIOOPHI, OMPOCHI U TP.);

TOTOBHOCTBIO K OOCYX/IEHUIO THUECKUX MPOOJIEM, CBSI3aHHBIX C MIPAKTHUUYECKUM MPUMEHEHUEM JJOCTHKEHUIM HayKH, OCO3HAHWEM BaKHOCTHU
MOpPaIbHO-3THUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpynoBoe Bocnnuranue:

YCTAaHOBKOW Ha aKTMBHOE y4acCTHE B PEIIEHUHU MPAaKTUYECKUX 3a/1ay, OCO3HAHMEM BaXHOCTU HAy4YHOIro 0Opa30BaHMs Ha MPOTSHKEHUU BCel
AKHU3HU JIJIs1 YCHEeTHON MPpOo(ecCHOHATBHON IesTEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM M MIOCTPOCHUEM HHJIUBUAY-
aJIIbHON TPaeKTOpUU 00pa30BaHMS U )KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN.

ICTETHYECKOE BOCIIMTAHHE!

CIIOCOOHOCTBIO K MOILMOHAJIBHOMY M 3CTETHMYECKOMY BOCHPHITHIO HAyYHBIX OOBEKTOB, 33Ja4, PEIICHUMN, pacCyKJIeHUN; YMEHUIO BUIETh
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

OpHEHTaIell B JIEATETbHOCTH Ha COBPEMEHHYIO CUCTEMY HayuUHBIX MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeEJIOBEKa,
IPUPOJIBI U 00IIECTBA, TOHUMAHUEM HAYKU KakK cepbl 4eTOBEUECKON NeATEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBUIIU3a-
LIMY; OBJIQJICHUEM SI3BIKOM HAyKH M HAay4HOH KyJbTYpOM Kak CpEICTBOM II0O3HAHUS MHUDPA; OBJAJEHUEM NPOCTEUIINMHU HaBbIKAMH HCCIIEI0BATENb-
CKOH JeATEIILHOCTH.

Puznyeckoe BOCIUTAHHE, (pOpMUPOBaHHE KYJbTYPBbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONMOTYYHs:
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TOTOBHOCTHIO IPUMEHATh HAYYHBIX 3HAHUS B MHTEPECaX CBOETO 3/I0POBBS, BEICHUS 3J0POBOTO 00pasa KMU3HH (340POBOE MUTAHUE, cOamaH-
CUPOBaHHBIM PEKUM 3aHATHI U OTIbIXa, peryisipHas (usnueckas akTUBHOCTbH); COPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHu, MPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TAaKOTO JKE MpaBa IPyroro YyeioBeKa.

JKOJIOTHYECKOE BOCIIUTAHUE:

OpHEHTAalle Ha IPUMEHEHNE HayYHbIX 3HAaHUM JUIsSl peLIeHMs 3a7a4 B 00JIaCTH COXPAHHOCTU OKPYKAIOUIEH cpefbl, IIaHUPOBaHUS IOCTYII-
KOB U OIICHKH WX BO3MOXKHBIX IOCJICJCTBUI JJIsi OKPY>KAIOILIEH cpelibl; 0CO3HAHHEM IJI00aIbHOT0 XapakTepa IKOJIOTUYECKUX MpodsieM U myTel ux
peenus.

JIMYHOCTHBIE Pe3yJibTAaThl, 00ecIeYNBAKIIME AMANTALMIO 00YYAKOIIErocs K U3MEHSIIOIMUMCH YCJIOBUAM COIMAJIBHON U NMPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBHUAM B YCJIOBHUSX HEOMPEAeNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO JIesSTeNb-
HOCTb, B TOM YHCJIC YMCHUC YUUTLCA y APYTUX JIIOIICI;'I, HpI/IO6peTaTI) B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHWS, HABBIKWM U KOMIICTCHIIMH U3 OIIBI-
Ta APYTUX;

HGO6XO[[I/IMOCTI)IO B (bOPMI/IpOBaHI/H/I HOBBIX 3HaHI/II71, B TOM 4YHUCIIC (1)OpMy.HI/IpOBaTI) nacu, IOHATHUsA, T'MIIOTE3bI 00 00BeKTax u SABJICHUAX, B
TOM YHCJI€ PaHEe HEU3BECTHBIX, OCO3HABATH JC(PUIIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIMIO KaK BBI30B, TPEOYIOMUH KOHTPMEDP, KOPPEKTH-
pOBaTh MPUHUMAEMBIE PEIICHUsS] U JeHCTBUS, (OPMYIHPOBATH U OIICHUBATh PUCKU U MOCIEICTBHS, (HOPMHUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

Memanpeomemnvimu pe3ynvmamamu 0OCBOCHUS BbITYCKHUKaMH CPEHEN HIKOJIbI POTrpaMMBbl IO €CTECTBO3HAHUIO SIBIISIFOTCSL:

1) ucrnonb30BaHNEe YMEHHI U HABBIKOB Pa3IMUYHBIX BUOB [MO3HABATEIBHOM NEATEIBHOCTH, MPUMEHEHUH OCHOBHBIX METOOB MO3HAHHS (CH-
CTEMHO-UH(GOPMAIIMOHHBIN aHATN3, MOJICIIMPOBAHUE) JIs1 U3YUEHUS PA3TUYHBIX CTOPOH OKPYKAIOIIEro €CTECTBEHHOTO0 MUPA;

2) WCTIOIb30BaHUE OCHOBHBIX HHTEIICKTYaJIbHBIX OMEpaIfii: (OpMYyIMPOBAaHKME THUITOTE3, aHAIU3 U CHHTE3, CpaBHEHUE, 0000IIEHUE, CUCTe-
MaTHu3aIusl, BBISIBJICHUE TPUUYUHHO-CIICICTBEHHBIX CBS3€H, TOUCK aHAJIOTOB;

3) yMeHHe TeHepUpOBaTh HICH U OTNPEIENIATh CPECTBA, HEOOXOIUMBIE ISl UX PEeaTU3alIlii;

4) yMeHHe OTpeessaTh LENN U 3a/1a41 JAeITeIbHOCTH, BEIOMpPATh CPECTBA PeaTH3aliK IIE/IH | IPUMEHATh UX Ha MPAKTHKE;

5) ucrnonb30BaHKUe Pa3IMYHBIX UCTOYHHMKOB JJIS MTOJYYEHHUS] €CTECTBEHHOHAYYHON MH()OpPMAINK, TOHUMAaHUE 3aBUCUMOCTH COJCP)KaHUS U
dbopmbI TipeicTaBICHHS HH(OPMAITUH OT 1IeJIel KOMMYHUKAIIMK U aJipecaTa.

INPEAMETHBIE PE3YJIBTATHI

ILnannpyeMble NpeAMeTHBIE pe3y/IbTaThl.
BbpInyCKHUK HAy4YUTCH:
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*OpuUeHmuposamsbcsa B COBPEMEHHBIX HAyYHBIX MOHATUAX U MHPOPMALUU €CTECTBEHHOHAYYHOTO COJCPKAHUS, ONpedensamsb VNCTOUHUKU
€CTECTBEHHOHAYYHOT'O COZIEP)KaHUs, [10JIyyaTh U3 HUX HHPOPMALIMIO U UCHOJIb30BATh €€ B yUeOHOM U IOBCEAHEBHOM KU3HM;

*UCNOIb306aMBHEKOTOPBIEITICMEHTBl UCCIEI0BATEIILCKOIO METOA; IEMEHTBI SMIIMPUYECKOIO M TEOPETUYECKOTO YPOBHEHW HAy4HOIO II0-
3HAHUS;

* 61a0€nb 0CHOB0NONAZAIOWUMY €CHIECH6EHHOHAYYHBIMU NOHAMUAMU . €CTECTBEHHOHAYUHBI METOJ[ I03HAHMs, CTPOEHHE aTOMa, JIEK-
TPOMAarHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI, KBAHT, PaAHMOaKTUBHOCTb, (POTO3(P(EKT, 31eKTpOMarHuTHAsE MHIYKLUs, 3BotoLus BeeneHHol,
Oonboi B3pbIB, CONHEYHAs! CUCTEMA M €€ TUIAHEThI, TAJIAKTUKA, SBOJIIOLUS 3EMITH, T€0JIOTHYECKUE 000T0UKH 3eMJIIH, TIepUOJUUECKUI 3aKOH, XU-
MHYECKas CBS3b, XMMUYECKAsl peaKIys, TUCIIEPCHbIE CUCTEMBI, (JOTOCHHTE3, MAKPOMOJIEKYJIA, IPUPOAHBIE U CHHTETUYECKHE [TOJIUMEPHI, OeoK, Ka-
TAJIN3aTOp, PEPMEHT, YYKapHOTHIECKasi U MPOKapuoTHYECKas KIeTKH, nuddepeniuanus kinetok, JJHK, Bupyc, Ononormnueckas 3BoroIHs, OHOpa3-
HOOOpa3ue, opraHusM, IMOIYJALUSA, SKOCUCTeMa, Ouocdepa; TpU Hauyala TEPMOJMHAMMKHM, OMOTEXHOJIOTUS, HAHOTEXHOJIOTHUS, 3J0POBbI 00pa3
JKU3HH,

* Xapakmepu3oeams COACPKAHUE BEIyIUX E€CTECTBEHHOHAYYHBIX TEOpPUH, 3aKOHOB M 3aKOHOMEPHOCTEH: CBOMCTBaX BELIECTBA MU IIOJIA,
IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, JUHAMMUYECKUX U CTATUCTUYECKMX 3aKOHAX IPUPOJIbI, dJIEMEHTApHBIX YacTULaX U (pyHIaMeH-
TaJIbHBIX B3aUMOJICHCTBUSAX, CTPOCHUM U BOJIIOLUM BceneHHOM; 3HaKOMCTBO ¢ OCHOBaMH (yHJJaMEHTAJIbHBIX (PU3NYECKUX TEOPUH - KIIACCUYECKOM
MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM, TEPMOJMHAMUKH, KIIACCHYECKOW JJIEKTPOAUHAMHUKH, CIELUAIbHOM TEOPUH OTHOCUTEIBHOCTH,
3JIEMEHTOB KBaHTOBOM TE€OPUU; KJIETOUHAs TEOPUs, XPOMOCOMHAs TEOPUS HACJIEICTBEHHOCTH, CHHTETUYECKAs TEOPHsI IBOJIIOLIUU, TEOPHUS aHTPOIO-
reHe3a, yueHHe O IMyTSX W HallpaBJICHHX dBOJONUH; yueHne B.M. BepHaackoro o 6uocdepe, CynHOCTh 3aKOHOB T'€HETUKH 3aKOHOMEPHOCTEH H3-
MEHUYUBOCTH, NIPABHJIO FKOJIOTUYECKOM MUPaMUIbl; OCHOBHBIE 3aKOHBI XMMUHU(COXPAHEHHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, 3aKOH ABOrajipo,
NePHOANYCCKUI 3aKOH M MEPUOMUYECKas CHCTeMa XUMUYeckux anemeHToB J[.M. MeHzeneeBa), BaKHEHIINEe TEOPUN XUMHU (XUMHUYECKOM CBSI3H,
JIEKTPOIUTUYECKOHN TUCCOLMALINU, CTPOSHHSI OPTAaHUYECKUX COSINHEHHH);

* CPA6HUEAMb ECTECTBEHHOHAYUHBIE OOBEKTHI, IPOLIECCHl U ()OPMYIUPOBATH BBIBOABI HA OCHOBE PE3Yy/IbTaTOB CPABHEHUS;

* 00bACHAMB POJTIb €CTECTBO3HAHUS B (OPMUPOBAHUH HAYYHOI'O MUPOBO33PEHUS HA OCHOBE BOJIIOLIMU €CTECTBEHHOHAYUHOW KapTHHBI MUpa
(pusnyeckas, MexaHHuECKas, HEKTPOJMHAMHYECKAsl, KBAHTOBO-TI0JIEBAs), a TAK)KE €IMHCTBA 3aKOHOB IIPUPO/IbI BO BeeneHnHoil;

*npu6oOUmd IKCnepuMenm u/unu Hadnwoenus, 000CHoEbléaoue aATOMHO-MOJIEKYISIPHOE CTPOECHUE BELIECTBA, CYHIECTBOBAHHME DIICK-
TPOMAarHUTHOTO IOJII M B3aUMOCBSI3b JIEKTPUYECKOTO U MarHUTHOTO I10JI€H, BOJTHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBA CBETA, CBSA3b MACCHI U dHEP-
I'MH, HEOOPAaTUMOCTh TEIUIOBBIX MPOLIECCOB, pa30eraHue rajakTuk, NepUOJUUYHOCTh B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3oBaH-
HBIX MMH BEILECTB, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPBI MOJIEKYJI, 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEaKIMU OT TEMIIEpaTyphl U Ka-
TaJIN3aTOPOB, CMEIICHNE COCTOSHHUSI XMMUYECKOIO PaBHOBECHs JAJIsI 0OpaTUMBIX peakiHii, KIETOYHOE CTPOEHHE JKUBBIX OPraHW3MOB, OOMEH Be-
IIECTB U MpeBpallleHus sHepruu B kieTke, poib JIHK kak HocuTens HaciaeacTBEHHON MH(POpPMAIMH, SBOIIOLUIO KUBOW MPUPO/bI, MPEeBpaIlleHus
SHEPruU M BEPOSATHOCTHBIN XapakTep MpPOLECCOB B )KMBOI W HEXUBOW MPHUPOJIE, B3aUMOCBSI3b KOMIIOHEHTOB YKOCHUCTEMBI, IPUCIIOCOOIEHHS Opra-
HU3MOB K BJIMSIHHUIO Pa3JIMYHBIX SKOJIOTHYECKUX (DAKTOPOB, BIMSHHUE JEATEIBHOCTH Y€I0BEeKa Ha IKOCHUCTEMBI;
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* K1accuguyuposeamsp ypoBHU HayuYHOT'O MIO3HAHUS U UX COCTABJISIONINE, MUPBl (HAHOMUP U MUKPOMHUP, MAaKpPOMUP, METAMUP), THUIIbI XUMH-
YECKOW CBSI3U, HEOPTaHUYECKUE U OPraHMYECKUE BEIIECTBA, AUCIIEPCHBIE CUCTEMBI, (PM3UUYECKUE SBICHUS, XUMUUYECKHUE PEaKIMU, YPOBHH OpraHU-
3al[UU )KU3HHU, KUBBIC OPIaHU3MBI, KIETKU;

*00BbACHAMb RPUKIAOHOE 3HAYEHUE BANCHEIIUUX 0OCHUNCEHUIL 8 001ACMU eCMeCmEEeHHbIX HAYK 0.1 Pa3BUTHUS DHEPTeTUKH, TPAHCIIOPTA,
MEIUIUHBI U CPEICTB CBS3U, XpPaHEHHS U Nepenadn MH(OOpMAIUH, TOTYIEHUS CHHTETUYECKUX MaTepUAIOB U MEIUIIMHCKHX IMPErapaToB ¢ 3a1aH-
HBIMU CBOICTBaMH, B TOM YHCJIE C TOMOIIbIO OMOTEXHOJIOTUI U HAHOTEXHOJIOTHA, JIeueHUs] MHPEKIIMOHHBIX 3a00JI€BaHUMN, OXpaHbl OKpYKaroIen
Cpensbl;

* HOHUMAMBEKNA) 8EJIUKUX YUEHDIX, B TOM YHCIIE U POCCUICKUX, B (HOPMUPOBAHKHE COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTUHBI MHUPA;

* gpl0enAmp CyIIECTBEHHBIC NPU3HAKN €CTECTBEHHOHAYUHBIX CHCTEM Pa3HbIX YPOBHEH: MaTepUM (BELIECTBO U I0JIE), SIBJIECHUHN (TEIUIOBBIX,
ANEKTPUYECKUX, DIEKTPOMArHUTHBIX, CBETOBBIX ), FalakTUK, COTHEYHOW CHCTEMBbI, 3eMJIH U €€ 000JI0UeK, €CTECTBEHHBIX U UCKYCCTBEHHBIX IKOCHU-
CTEM, BUJ0OB, OPTAHU3MOB, KJIETOK, XUMUYECKUX 3JIEMEHTOB, XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIIU.

*H0/16306aMbCA CCTECTBEHHOHAYYHON TEPMUHOJIOTHEN U CUMBOJIMKOMN, COBPEMEHHBIMU MPUOOpaMU JIJIsl H3MEPEHUS U HAOIIOICHUS;

* noHumams HEOOXOMMOCTb COOTIOICHUS TPEANUCAHUA U TEXHUKN 0€30MaCHOCTH, MPEIaraéMbIX B MHCTPYKIHUSAX 110 MCIIOJIb30BAHUIO JIe-
KapCTB, CPEICTB OBITOBOM XUMUH, SJCKTPUUECKUX MPUOOPOB, CIOKHBIX MEXaHU3MOB, IOMAIIHUX POOOTOB.

BbIyCKHHUK MOJIYy4YHT BO3MOKHOCTD HAYYHUThCH:

* gocnpunumams 00BEKTHI )KUBON U HEXKUBOM MPUPOBI CUCTEMHO C TOYKU 3PEHUSI €CTECTBEHHOHAYYHOW KapTUHBI MUpa Ha OCHOBE CUHTE3a
bu3nueckoil, 6MOIOrNYecKoil U XMMUYECKOH KapTHH MUPA;

* 6b106UZAMDb 2UNOME3bL U NPEONIAamb NYMU UX NPO6ePKuU; 0e1amp 6b1600bl HA OCHOBE DKCIICPUMEHTAJIBHBIX JaHHBIX, IPEACTABICHHBIX B
BUje rpaduKa, TaOIUIbl MU THarpaMMBl;

* 6bINONIHAMb UCCIIEA0BATEIBCKUI MIPOEKT 110 €CTECTBO3HAHUIO IIOITAMHO: ONPENEIECHUE TEMBI, N3yUYE€HUE PA3JINYHBIX HUCTOYHHUKOB HH(POP-
Maly, IOCTAaHOBKA 1I€JIN U 3a]a4, BBIJBUKCHHUE TUIIOTE3bl U IIyTEH €€ HKCIIEPUMEHTAILHON IPOBEPKH, ITPOBEICHUE SKCIIEPUMEHTA C UCIIOJIb30Ba-
HUEM COBPEMEHHBIX NMPUOOPOB, aHAIIU3 €ro Pe3ybTaToB, (OPMYJINPOBAHNE BHIBOJOB U MPEJCTaBICHHE FOTOBOr0 MH()OPMALIMOHHOTO MPOJAYKTA B
BUJI€ IPE3CHTAIMU U ITyOJIMYHOTO BBICTYIIIICHUS;

* pabomamsp ¢ ecmecmeeHHOHAYUHOU UHpopmayuei, conepxaieiics B coodmennsx CMU, pecypcax MHTepHeTa, HayqYHO-TIOMYJISIPHBIX
CTaThsAX: BJIAJETh METO/IaMH NTOMCKA, BBIJIEJIATh CMBICIIOBYIO OCHOBY M OII€HMBATh JTOCTOBEPHOCTh HH(POPMALIUY;

* UCNONb306amMb NPUOOPENEHHbIEe 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeabHOCIU U NO6CEOHEEH O JHCU3HU TSI OLCHKYU BIMSHUS Ha
OpraHu3M YelloBeKa 3JIEKTPOMArHUTHBIX BOJIH U PAIMOAKTUBHBIX U3Ty4YEHUH; sHEprocOepexeHns; 6€30MacHOro UCIOIb30BaHNs MaTEpUAJIOB U X U-
MUYECKHX BEUIECTB B OBITY; MPO(PUIAKTUKH MH(PEKIHOHHBIX 3a00JIeBaHUI, HUKOTMHOBO, aJlKOTOJbHON M HapKOTUYECKOW 3aBHCUMOCTEH; Oco-
3HaHHBIX JIMYHBIX JIEHCTBUH 10 OXPAHE OKPYKAIOLICH CPE/bl;

* YCMAHABIUEAMb 83AUMOCEA3U MEXTY HOPMOI U COAEP)KaHUEM, IPUUMHOM U CIECTBUEM, €IUHUYHBIM, OCOOCHHBIM U OOIIUM, TEOpUEH U
(dakTamu 171 €CTECTBEHHOHAYUHBIX 00BbEKTOB M MPOIIECCOB;

* Xapaxkmepu3oeams r100aIbHbIE IPOOIEMB] YEIOBEUECTBA HA OCHOBE €CTECTBEHHOHAYYHBIX IPEACTABICHUN U ITyTH UX PELICHUS.
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3. TemaTnyeckoe NJIAHUPOBAHME C YKA3aHHEM KOJIUYECTBA aKAJeMUYECKUX YACOB, OTBOJMMBIX HA OCBOEHHE KAXK/I0i TeMbl Y4eOHOT 0
npeaMeTa, U BO3MOKHOCTH MCIOJIb30BAHMS 110 3TOM TeMe 3JIeKTPOHHBIX (LM POBHIX) 00pa30oBaTEeJbHbIX PECYPCOB

HaumeHoBaHue pa3jie/ioB

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTn4yeckue
padoThI

DJIEKTPOHHbBIE
(undposbie) oOpazoBa-
TeJIbHbIE pecypchl

Pasnen 1. [loBTOpenue kypca 10-ro kiaacca (4 yaca)

MHoroo0pa3ue eCTeCTBEHHOTO MUPa: METaMup, MaK-
pomup, Mukpomup brochepa. YpoBHH opraHu3aniuu
JKA3HU Ha 3eMIIe.

OCHOBHBIE ITOJIOKEHHS CHHTESTHYCCKON TCOPHHU 3BO-
JJIOIUHN

DeMEHTEI TCPMOIAUHAMHUKHN U TCOPUHU OTHOCHUTCIIbHO-
CTH

KonTponbHas paborta Ne 1 (nmarHoctuyeckas)

Hroro no pasaciry:

Paznen 2. Mukpomup. Atoma. BemmectBa. (33 yaca)

OCHOBHBIE CBCJICHUS O CTPOCHUHU aTOMa

[TpakTuueckas padota Ne 1 M3yuenue pororpaduit
TPEKOB 3apsSKEHHBIX YaCTHUIL

Otkpeitue .M. MeHeneeBbIM MepUoIMIecKoro 3a-
KOHa.

3HaveHHE MEPUOINIECKOTO 3aKOHA U MEPUOTUIECKOM
CHCTEMBI XUMHYECKHX d1eMeHTOB J[.1. MeHaeneeBa
1151 GOPMHUPOBAHUS €CTECTBEHHOHAYYHON KapTHHBI
Mupa

BHaFOpOI[HLIe ra3bl

Honnas xuMudeckast cBsI3b

KoBanenTHas xumMudeckas CBS3b.

Mertayibsl U CIUIABEI.

Meramnueckas XUMUUYeCKas CBSI3b.

MonekynsspHO-KHHETUYECKasi TEOPHSL.

ArperaTHLIe COCTOSAHHA BEIUICCTB

SGIEIENI
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IIpuponanslii ra3

Kunkue Bemecra. Hed s

TBCp,I[OG COCTOAHHUC BCUHICCTBA.

Kuakue KpucTasibl.

Knaccudukanus HeopraHMuecKux BeIIeCTB U €€ OT-
HOCHUTEJIHLHOCTD

LY

Knaccudukanmst opraHnuecknx coequHEeHUN

[Tomumepsbl

Cwmecn, UX cocTaB U criocoObl pa3eIeHus

I[I/ICHepCHBIe CHUCTCMbI

[ToBTOpenue u 0606menue mo teme: «CTpoeHne
aToMa M BEIIeCTBa»

RININININ

KonTponbhas padora Ne 2 CtpoeHue aToma U Bellle-
CTBa

Wroro no pazneny:

33

Paznea 3. Xumuyeckue peakuuu (13 yacon)

XUMHYECKHE PCaKIuu U UX KHaCCI/IQ)HKaHHH

CKOpOCTh XMMHUYECKON pEeaKIHH.

OO0paTUMOCTh XMMHYECKHUX PEaKIIHii

OxucIuTeNbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP).

DNEKTPOIIH3.

S IILSIY

[TpakTrueckas padota Ne 2 [lonyuenue, cooupanue u
pacro3HaBaHKe ra3oB

XHUMHUYECKHE HCTOYHUKH TOKa

[TpaxTrueckas padota Ne 3 COopka raibBaHH4YECKOIO
3JIEMEHTA U UCIIBITAaHHUE €ro JIeHCTBHS

[ToBTOpenue u 0600IIeHNE TIO TEME: «XUMHYECKUE
peaKIum

Kontponbnast pabora No 3 Xumudeckue peaxiuu

Wroro no pazneny:

13

Paznen

4. YesioBek M ero 310posbe (21 yac)

CucreMaTHdeckoe I0JI0KEHUE YeJI0BEKa B MHPE KH-
BOTHBIX
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I'eneTnka yemoBeka u MCTOJBI €€ N3YUYCHU

[Tpaktuyeckas padora Ne 4 Coznaii o pebenka

dusuka yenoseka

XUMHS YeJI0OBEKa

Burtamunbl

I'opMOHBI

JlexapcTBa

310pOBBIi 00pa3 )KU3HU

®usuka Ha ciryx0e 3710pOBbs USIIOBEKA

NINFRIFPIFPINIDN

[TpakTrueckas padorta Ne 5 OuieHka HHIUBUAYAIbHO-
T'0 YPOBHSI 3/TOPOBbsI

[TpakTuueckas pabota Ne 6 Ouenka 6MOIOTHYECKOTO
BO3pacTa

[TpakTuueckas pabota Ne 7 OmnpeneneHre CyTO4YHOTO
panyoHa MUTaHUS

[ToBTOpenue n o6o6meHue 1Mo Teme: «HenoBek u ero
3JI0pPOBbE»

KonTponbnas padota Ne 4 YenoBek U €ro 310pOBbe

Wroro no pazneny:

21

Pa3nen

5. COBpeMEHHOC €CTECTBO3ZHAHHUE HA cnymﬁe YEJI0BCK

a (24 yaca)

SﬂeMeHTapHH JIN 3JICMCHTAPHBIC ‘{aCTI/ILIBI?

2

DJIeMEHTapHBI JIU 3JIEMEHTApHbIE YaCTULIbI?

bomp110¥ apOHHBIN KOJUIAlIep

ATtomHas OHCPICTUKA

N

[TpakTrueckas padota Ne 8 M3yueHue sBieHus 3Jiek-
TPOMAarHMTHON MHIYKIIUU

ITponoBosibscTBEeHHAs MpolsemMa U MyTH €€ pelIeHUs

buorexnonorus

Hanorexnomnoruu

I"'OpU30HTHI NPUMEHEHNS] HAHOTEXHOJIOTUH (YdEeHHYE-
cKas KOH(pepeHIIHsl)

NP WIN

Cunepreruka

N

dusuka u ObIT

N
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XuMus u ObIT 2
EcTecTBO3HAaHME U UCKYCCTBO 2
[TpakTuueckas padora Ne 9 M3ydenue 30J10TOTO ceve- 2
HUS Ha Pa3]INIHBIX 00BEKTaxX
Wroro no pazzgeny: 24
PesepBHOe Bpems (4 yaca) 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 11
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