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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma o6mieo0pa3oBaTenbHol yueOHOM nmucuumimael  YIIB.10
«EcTtecTBO3HaHUE) MpeaHa3HAUYCHA /I M3YUYEHHUS €CTECTBO3HAHMS B MPO(ECCHOHATHPHOM
yummaie AIACY, npu peammzarnuu oOpa3oBaTeIbHON MPOrpaMMbl CPEAHETO OOIIEro
oOpa3zoBaHMsl B TIpelesiax OCBOCHMSI OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTenbHON
nporpammel  CIIO (OIIOIT CIIO) mo mpodeccun 08.01.19 DaexkTpOMOHTaKHUK TIO
CHJIOBBIM CETSIM U DJICKTPOOOOPYI0OBAHUIO HA 0a3e OCHOBHOTO 00IIero 00pa3oBaHMs.

PaGouast mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero o61iero
00pa3oBaHUsl, MPEABIBISIEMBIX K CTPYKTYpE, COJCPKAHUIO U pe3yJbTaTaM OCBOCHUS
yueoHou aucruiuinabl YIIB.10 «EcrecTBo3Hanme», B COOTBETCTBHHM ¢ PexoMeHmanusMu
[0 OpraHU3alMKM TOJYYEHHs] CPEeIHEro oOIlero o0pa3oBaHUs B MpeAesiax OCBOCHUS
00pa3oBaTEIbHBIX MPOTpaMM CpelHero mpodecCuoHaNbHOrO oOpa3oBaHus Ha 0Oa3ze
OCHOBHOT0 00111er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUM (helepalIbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB U MOJIy4aeMOU MPOPECCUU CPETHETO MPOPECCUOHAIBHOTO
oOpazoBanus (mucpbMo JlemapTaMeHTa roCyIapCTBEHHOM MOJMTUKU B cepe MOATOTOBKU
pabounx kaapoB u JAI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpammbl yueOHou muctuiuimael YIIB.10 «EcrectBo3nanue»
HaIpaBJIEHO Ha JOCTH)KEHUE CIEAYIOMIMX LEeei:

- OCBOCHHE 3HAHUW O COBPEMEHHOM €CTECTBEHHOHAYUYHON KapTHHE MHUpA U METOJaX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HambOojee BaXKHBIMA HACSIMH W JOCTHKECHUSIMH
€CTECTBO3HAHUS, OKA3aBIIMMH OIpPEACNAIONIee BIUSHUE HA Pa3BUTHE TEXHUKU H
TEXHOJIOTHH;

- OBJIQJICHHE YMEHUSIMU TIPUMEHSTh MMOJyYCHHbBIE 3HAHUS I OOBSICHEHUS SBIICHUN
OKPY’)KaIOIIero  MUpa,  BOCHpUATHS  WH(POpPMAIMM  E€CTECTBEHHOHAYYHOTO U
po¢eCCUOHATIEHO 3HAYMMOTO COACPIKAHUS;

- Ppa3BUTHE WHTEIUICKTYaJbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U KPUTHUUECKOTO
MBIIIJICHUST B XOJAC TPOBEJACHUS TMPOCTCHINNX WCCIACAOBAHHMMA, aHAlM3a SBJICHUH,
BOCIIPHATHS M HHTEPIIPETAIINN €CTCCTBEHHOHAYYHOW MH(POPMAIIHH;

- BOCIIMTAaHHUC Y6C)KI[€HHOCTI/I B BO3MOXXHOCTU ITO3HAHUS 3aKOHHOU IMpUpoOJAbl U



WCTIONB30BaHUS JOCTUKEHUW €CTECTBEHHBIX HAyK [Ji1 pPa3BUTUSA UMBWIM3ALMU U
MOBBIIICHUS Ka4eCTBa KU3HU;

- IPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHUI B MPOPECCUOHAIBHON JESTEIHHOCTU U
MMOBCETHEBHOM JKU3HM JJIs1 00CCTICUCHHsI 0€30MTaCHOCTH KU3HEICITEIEHOCTH; TPAMOTHOTO
UCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTUH; OXpaHbl 3/I0POBbSI, OKPYKAIOLIEH CPEIbI.

B pabouyto nporpamMmy BKJIIOYEHO COJAEpKaHUE, HANpaBJIeHHOE Ha (OpPMHUpPOBAHUE
y oOydJaronmxcsi KOMIETEHITUH, HE0OXOMUMBIX i KadecTBeHHOTro ocBoeHms OITOIT
CIIO nHa 0a3e OCHOBHOro 00IIero 00pa3oBaHUS C TOJYYEHHEM CpPEIHEro OOIIero

00pa3oBaHus; MPOrpaMMbl IOJATOTOBKU KBATM(DHUIIMPOBAHHBIX PA00OUYUX, CIYKaIUX.

OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUIIJIMHBI

EcrecTBO3HaHHME — HaykKa O SBJICHHSIX M 3aKoHax mpupoabl. COBpEMEHHOE
€CTECTBO3HAHHWE BKJIIOYAET MHOXECTBO €CTECTBEHHOHAYUYHBIX OTpaciei, U3 KOTOPBIX
HanOoJiee BaXXKHBIMU SBJSIOTCS (DU3MKa, XUMUS U Ouosiorusi. OHO OXBATBHIBAET HMIMPOKHIMA
CHEKTP BOIIPOCOB O Pa3HOOOpa3HBIX CBOMCTBAaX OOBEKTOB IMPHUPOJIbI, KOTOPHIE MOKHO
paccMaTpuBaTh Kak €IMHOE LEIIOE.

EctecTBeHHOHAyuHbIE 3HAHWSA, OCHOBAHHBIE HA HHUX TEXHOJOTUH, (OPMHUPYIOT
HOBBI 00pa3 *u3HU. BBICOKOOOpa30BaHHBIN YEJIOBEK HE MOXKET IUCTAHIMPOBATHCS OT
GbyHIaMEHTAIbHBIX 3HAHUI 00 OKPY’KaIOIEeM MHUPE, HE PUCKYS OKa3aThCsl 0€CIIOMOIIIHBIM
B Mpo(eCCUOHANBHON J1eATeNbHOCTH. JI[F000€ MepCrneKTUBHOE HANpaBiIeHUE ACSTEIbHOCTH
YeJioBeKa MPSIMO WM KOCBEHHO CBSI3aHO C HOBOW MarepuaibHOM 0a30ii U HOBBIMHU
TEXHOJIOTUSIMU, U 3HAHHUE UX €CTECTBEHHOHAYYHOW CYIIIHOCTH — 3aKOH yCIIeXa.

EcrecTBO3HaHHME — HEOTBEMJIEMAs COCTABIISIONMIAS  KYJBTYPBI:  ONpENEss
MHUPOBO33PEHUE YEJIOBEKa, OHO MMPOHUKAET U B TYMaHUTApHYIO chepy, U B OOIIECTBEHHYIO
YKU3Hb.

PanroHanbHBI  €CTECTBEHHOHAYYHBIM METOJl, C(OpMUpOBABIIMICS B paMKax
€CTECTBEHHBIX HAyK, 0Opa3yeT €CTeCTBEHHOHAYYHYIO KApTHHY MHUpPa, HEKOE OO0pa3HO
dbunocodckoe 000011IeHNE HAYUHBIX 3HAHUH.

EcrecTBO3HaHME KaK HayKa O ABJICHUSAX U 3aKOHAX MPUPOJbI BKIKOYAET TAKKE OJHY

13 BaXHEUIINX OTPACIEH — XUMHUIO.



XHUMHSIT — HayKa O BELIECTBax, UX COCTAaBE, CTPOCHHUH, CBOMCTBAaX, MPOLECCAX
pEeBpAILCHUs, UCIIOJIb30BAHUU 3aKOHOB XMMHUHU B MIPAKTUYECKOMN NESATEIbHOCTH JIIOJIEH, B
CO3/IJaHUU HOBBIX MaTEPHUAJIOB.

buonorus — coctaBHas 4acTh €CTECTBO3HAHMS. DTO HayKa O >kuBOU mpupoze. OHa
W3Y4YaeT paCTUTENbHBINA, JKUBOTHBIA MHpP M YEJIOBEKAa, HCIOJIb3ysl Kak COOCTBEHHBIE
METOJIbl, TaK M METOJbl JPYruX HAyK, B YAaCTHOCTH (PU3MKH, XUMHUM M MaTEMaTUKHU:
HaOMIOAEHUS, DKCIIEPUMEHTHI, MCCIICIOBAHUSA C MOMOULIBI0O CBETOBOTO M 3JIEKTPOHHOTO
MHUKpPOCKOIa, O00pabOTKy CTAaTUCTUYECKUX JAHHBIX METOJaMH MaTeMaTU4YeCKON
CTaTUCTUKU U Ap. Buosorusi BbIABISET 3aKOHOMEPHOCTH, MPUCYIIHUE KU3HU BO BCEX €€
MPOSIBJICHUSIX, B TOM 4HC]Ie OOMEH BEIIECTB, POCT, PA3MHOXKEHHUE, HACJIEICTBEHHOCTb,
MU3MEHYHBO.

B  npodeccuonanbHbIXx  00pa30BaTENbHBIX  OpPraHU3ANMSX, PEATH3YIOUIUX
00pa3oBaTeIbHYI0 MPOTpaMMy CpEIHEro oOIIero oOpa3oBaHUsA B IpeieiaX OCBOCHUS
OIIOIT CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, M3y4aeTCsl MHTETPUPOBAHHAs
yueOHast nucuuiimHa «EcTtecTBo3HaHWe», BKIIOYArOU[ass TpU paszfena, o0Jsajaroiiue
OTHOCUTEJIBHON CaMOCTOATENBHOCTBIO U LIEIOCTHOCThI0 — «XUMUs», «bruonorus» — 4ro
HE HapyIIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHOHAYYHOTO 00pa30BaHuUs O0yJarOIINXCS

DTO BBIpaXaeTcsi B COACPXKAHUU OOYUYEHHUS, KOJIMYECTBE YACOB, BBIIEISEMBIX Ha
U3Y4YEHHUE OTAEIBHBIX TEM MPOTPAMMBI, TIIyOMHE WX OCBOCHHS 00YyUYarOmMUMHUCS, O0BEME U
XapaKkTepe MPaKTUUECKUX 3aHATHH, BUAAX BHEAYIUTOPHON CaMOCTOSTEIBLHOM pabOThI
cTyneHToB. [Ipu n3yueHun y4eOHOro martepuasna Mo XMMUU U OMOJIOTHH LEIecOo00pa3Ho
aKIICHTUPOBATh BHUMaHUE OOYyYalONMXCs HA XU3HEHHO BAXKHBIX OOBEKTAaX MPUPOJIBLI U
opraHu3Me 4yejoBeka. OJTo ruapocdepa, armochepa u  Ouocdepa, KOTOpbIC
paccMaTpUBAIOTCSI ¢ TOYKH 3PEHUS XUMHUYECKHUX COCTABOB M CBOWMCTB, WX 3HAYCHHS JIJIS
KU3ZHENIEATEIIbHOCTH  JIFOJIEH, 3TO COJEpKaHWE, OCBEIIAIOLIEE poOJdb BaXKHEHIIMX
XUMUYECKUX DJIEMEHTOB B OpraHU3ME 4YEJIOBEKa, BOMPOCHI OXpPaHbl 370POBBA,
MpoQIIAKTAKA 3a00JICBAaHUN W BPEAHBIX TMPHUBBIYEK, MOCIEACTBUN H3MEHEHHUS CPEIbl
oOWTaHUs YeJOBEKa MJIs 4YEJOBEYECKOW IUBUIM3ALMHU. 3aMETHOE MECTO B COJEPKaHHUU
y4eOHOM AUCIUIUIMHBI 3aHUMAaeT Yy4deOHBIM MaTepuas, HE TOJIbKO (OPMUPYIOUTUN

€CTECTBEHHOHAYYHYI0 KapTUHY MHpPA Y CTYJIEHTOB, HO M PACKPBIBAIOIINNA ITPAKTUYECKOE



3HaY€HHE eCTEeCTBEHHOHAYYHBIX 3HAHUI BO BCeX c(epax »KU3HU COBPEMEHHOTO OOIIEeCTBa,
B TOM YHCJI€ B TyMaHUTapHOU cdepe. B nenom yuebHas aucuurinHa «EcTecTBO3HAHUEY,
B COJCPKAaHUU KOTOPOM BEIyIIMM KOMIIOHEHTOM SIBJIIFOTCSI HAy4YHBIC 3HAHHS W HAyYHBIC
METOAbl  MO3HAHUSA, INO3BOJSET c(OpMUpOBaTH y  OOYyYaIOMMUXCA  LEIOCTHYIO
€CTECTBEHHOHAYYHYI0 KapTHUHY MHpa, HpOOYIAUTh Yy HHUX SMOLMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHHE K M3y4yaeMOMY MaTepuaily, TOTOBHOCTh K BBIOOPY NEWUCTBUM OIpeneIeHHON
HaIIPaBJIECHHOCTH, YMEHUE KPUTUUECKU OLICHUBATH CBOU M UY>KHE IEUCTBUS U MMOCTYTIKH.

HuTerpupoBanHoe cofepxaHue ydeOHON AUCIUILINHBI TO3BOJISIET MPENO1aBaTeNsIM
XUMHM U OHUOJIOTUM COBMECTHO OpPraHM30BaTh W3YUYEHHE €CTECTBO3HAHMS, HCIOJb3YS
MMEIOIIMECS YaCTHBIE METOMKH MPENOAaBaHUs IPEIMETA.

N3yuenue  0011€00pa3oBaTeIbHON yueOHOMI TUCUUTUTHHBI VIIB.10
«EcrecTBO3HaHME» 3aBeplIacTCs MOABEACHUEM HUTOIOB B (OopME BdK3aMEHa B paMKax
MIPOMEKYTOUHOM aTTecTanuu odydaromuxcsa B nporecce ocsoenuss OIIOIT CIIO na 6aze

ob1ero oOpazoBaHus ¢ MoIydYeHHEM cpearero oomero odpazoanus (ITTIKPC).

3. MECTO YYEBHOM JUCIIUIIJINHBI B YYEBHOM IIJIAHE
VYuebnas aucuuruinaa YIIB.10 «EctecTBo3Hanue» sSBIsSEeTCS y4eOHBIM MPEAMETOM
mo BBIOOPY M3 oO0s3aTenbHON mnpeaMetrHou obnactu «EctectBenHble Hayku»y DI'OC
cpeaHero ooiiero oopa3oBaHus.
VyeOHas NMUCIUATUINHA VIIB.10 «EcTecTBO3HAHNEY M3y4aeTcs B
obmeobOpaszoBarensHoM 1Mkie ydeOHoro 1mmaHa 08.01.08 Mactep oTaemOYHBIX

CTPOUTEIBHBIX PabOT Ha 0a3e OCHOBHOTO OOIIEro 00pa3oBaHuUs.

4. PE3YJBTATBI OCBOEHUSA YYEBHOM JUCITUIIJINHBI
OcBoenue coxepxanus yueOHow mgucrumumasl  YIIB.10 «EctecTBOo3HaHUE)
o0ecrneunBaeT JOCTHIKCHHUE CTYICHTAMH CIEAYIONIUX PE3yIbTaTOB:
JIUYHOCHIHBIX:
— YCTOWYMBBIA HHTEPEC K UCTOPUHU U JOCTHIKCHHUSM B 00JIACTH €CTECTBCHHBIX HAYK,
YYBCTBO F'OPJIOCTH 33 POCCUNCKHIE €CTECTBEHHBIC HAYKH,

— TOTOBHOCTb K IIPOAOJIKCHHUIO 06p8.30BaHI/I$I, ITIOBBIIICHHUIO KBaJII/I(i)I/IKaHI/II/I B



n30paHHON MPOPECCHOHAIBHON MESITEIIbHOCTH C HWCIIOJB30BAHWEM 3HAHWKA B O0JACTH
€CTECTBEHHBIX HAYK;

— OOBEKTHUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMM B OOJACTH €CTECTBEHHBIX
HayK JIJIsl 4eJIOBeKa U 0OIlleCTBa, YMEHUE UCIOJIb30BATh TEXHOJIOTUUECKUE JOCTIKCHUS B
o0NacTU XMMHM W OWOJOTUU JJIS TOBBIIIEHUS COOCTBEHHOIO MHTEIJIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCuOHaIbHOM NeATeTbHOCTH;

— YMEHHE MTPOAHAIU3UPOBATH TEXHOTCHHBIE TTOCIIEICTBUS ISl OKPYIKAIOIIECH CPEBI,
OBITOBOI M MMPOU3BOJCTBEHHOM ESITEIILHOCTH YEJIOBEKa;

— TOTOBHOCTh CaMOCTOSIT€JIbHO J1I00BIBATh HOBBIE ISl C€0Sl €CTECTBEHHOHAYUYHbIC
3HAHMS C UCTIOJIB30BAHUEM JIJISl ATOTO JOCTYITHBIX UCTOYHUKOB WH(MOPMAIINH;

— YMEHHE VIPaBJIATh CBOCW II03HABATEIBHOW JCATEIIBHOCTHIO, IPOBOJMTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO Pa3BUTHS,

— YMEHHUE BBICTPAaUBATh KOHCTPYKTHBHBIC B3aMMOOTHOIIECHHUS B KOMAaHJIE IO

pelIeHnIo o0IIMX 3a/1ay B 00JIaCTH €CTECTBO3HAHUS,

MemanpeomemHulXx:.

—OBJIaZICHUE YMCHUSIMH W HaBBIKAMH Pa3UYHBIX BHUIOB ITO3HABATCIIBHOU
NEATEeIIBHOCTH VISl M3YUCHHSI pa3HbIX CTOPOH OKPYIKAIOIIET0 €CTECTBEHHOIO MHUPA;

— TPUMEHCHHE OCHOBHBIX METOJOB IIO3HaHUSA (HAOIIOJACHUS, HAYYHOTO
AKCIIEPUMEHTA) JJIS U3YUYCHUS PA3IMIHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHHBI MHPA, C
KOTOPBIMH BO3HHMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MPOGECCHOHAIBHOM cepe;

— YMEHHE ONPEICATh e U 3aJaud JeATeIbHOCTH, BRIOMPATh CPEACTBa ISl UX
JTOCTHKEHHUS Ha MPAKTUKE;

—  yMEHHE  WCIOJb30BAaTh  pa3IMYHBIE  WCTOYHUKA  JJISI  TIOJYYCHUS
€CTECTBEHHOHAYYHOH WH(OpMAIMd W OLCHHWBATh €€ JOCTOBEPHOCTH ISl JOCTHIKEHUS

IIOCTaBJICHHBIX ueneﬁ M 3a1a4,

npeomMemHulX:
—  chOpMHUPOBAHHOCTh  TIPEJACTABICHHMM O  LEJIOCTHOM  COBPEMEHHOU

€CTECTBEHHOHAyYHOM KapTUHE MHpA, MPUPOJE KaK EOUHOW LEJIOCTHOM CHUCTEME,



B3aMMOCBSI3H Y€JIOBEKa, MPUPOJIBI U 00IECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacITadax
BcenenHnoi;

— BIIaJICHUE 3HAHUSMHU O HauOoJiee BAXKHBIX OTKPBITUAX U JOCTHXKEHHSIX B 00JIACTH
€CTECTBO3HAHMS, MOBJIMUSABIIMX HA IBOJIOIUIO TMPEJICTABICHUN O MPUPOJIEC, HA PAa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

— chOPMHUPOBAHHOCTh YMEHHS TPUMEHATh ECTECTBEHHOHAYYHbIE 3HAHUA MJIs
O0OBSICHEHUS OKPY’KAIOIIUX SIBIICHUM, COXpAaHEHHUS 3I0POBbs, oOecreueHusl 6€30MacHOCTU
KUBHENIEATENIbHOCTH,  OEpEeKHOTO  OTHOIIEHHWS K  MPUPOJE,  PaIMOHAIBHOIO
MIPUPOJIOTIOIB30BaHUs, & TAK)KE BBITIOJIHEHUS POJIM TPAMOTHOTO OTPEOUTEIIS;

— c(hOpPMUPOBAHHOCTh MPEJCTABICHUNA O HAYYHOM METOJIC MO3HAHUSI TMPHUPOJLI U
CpEACTBaxX U3YUYECHUSI METaMupa, MAaKpOMHUPA U MUKPOMUPA; BIAJCHUE [IPUEMAMU

€CTeCTBEHHOHAYYHBIX  HAOJIIOJCHUM, OMNbBITOB, MCCICAOBAHUA U  OLICHKU
JIOCTOBEPHOCTH ITOJyYEHHBIX PE3YJIBTATOB;

— BJAJCHHE TMOHATHUMHBIM aNNapaToM €CTECTBEHHBIX HAyK, IO3BOJISIOIUM
[O3HAaBaTh MHUpP, Y4YacTBOBaTh B JIUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJIb30BATh PA3IMYHbIC UCTOYHUKU WH(OPMAITUU IS TOJTOTOBKH COOCTBEHHBIX padoT,
KPUTHUYECKU OTHOCUTBLCS K coobienusiMm CMU, coneprkaiium HayuyHyr0 HHGOPMAIUIO

—Cc(OpMUPOBAHHOCTh YMEHUN TMOHUMATh 3HAYUMOCTH ECTECTBEHHOHAYYHOTO
3HAHUS JJI1 KaXJIOTO YeJIOBEKa HE3aBHUCHUMO OT €ro NnpogeCcCHOHAIBHOU JEesSTEIbHOCTH,
paznmuuath (akThl U OIEHKH, CpPaBHHMBATh OLICHOYHBIE BBIBOJIBI, BHUJETh HX CBS3b C

KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHON CUCTEMOM IEHHOCTEM.

COJIEP)KAHUE YYEBHOM JUCIITUTIJIMHBI «XUMMUSI»
O01mas 1 HeOpraHu4ecKass XuMmsi
BBenenue
XUMHUYECKasi KapTUHA MUpPa KakK COCTaBHAasl 4aCcTh €CTECTBEHHOHAYYHOW KapTHHBI
Mupa. Poib XUMUU B )KHU3HU COBPEMEHHOTO OOIIECTBA.
[IpumMeHeHue JOCTHKEHUM COBPEMEHHOM XUMHM B TyMaHUTapHOU cdepe
NEATEIBHOCTH O0IIIECTBA.

XUMUYECKOE COAepKaHuE YUeOHON TUCHUIUINHBI « ECTeCTBO3HAHKE) MTPU OCBOEHUU



cnenuanpHocteid  CIIO  coumanbHO-?KOHOMHUYECKOTO Y TYMaHUTapHOTO mnpoduieit
npodeCcCHOHAILHOTO 00pa30BaHUsI.
OcHOBHbBIE IOHATHS U 3AKOHBI XUMHUU

[Tpenmer xumuu. BemectBo. ATom. Monekyna. XUMUYECKUil 3JeMEHT U (HOPMBI
ero cyuiectBoBaHus. [TpocTeie U ClokKHBIE BEIIECTBA.

OTpaxeHne XUMHUYECKUX CIO)KETOB B  MPOU3BEACHUSX  XYJI0XKECTBEHHOMN
JIATEPATYPBI U UCKYCCTBA

JlemoHCTpannmn

Habop Mozesneii aToMOB U MOJIEKY L.

N3mepenue BemiectBa. OCHOBHBIE 3aKOHBI XUMHH. Macca aToOMOB U MOJIEKYJI.
OTHOCUTENBHBIE aTOMHAsI U MOJIEKYJIsIpHass Macchl. Komm4uecTBO BelIeCTBa.
[TocTostnHast ABoraapo. MossipHas macca. 3akoH ABoraapo. MoJsipHbIi 00beM Ta30B.
KonnyecTBeHHbIE W3MEHEHUMS B XUMHM KakK YacTHBIM CiIydyall 3aKOHOB TIiepexona
KOJIMYECTBCHHBIX M3MEHEHHM B KauecTBeHHbIC. M.B.JIOMOHOCOB — «IIE€pBBIN PYCCKHUM

YHUBEpCUTETY. NIITIOCTpaiuu 3aKOHa COXPaHEHUSI MACChl BEIIECTBA.
IMepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XMMUYECKHUX IJIEMEHTOB
J1.A. MenaesieeBa

OtkpeiTue Ilepuomnueckoro 3akoHa. Ilepumoamyeckas cuCTEMAa XUMHUYECKUX
snementoB J[.MI. MenneneeBa. 3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoit
CHUCTEMBI XUMHUYECKHX 3jieMeHTOB J[.M.MeHneneeBa g pa3BUTUS HAYKA U TIOHUMAHUS
XxuMuueckor kaptunbl mupa. J[.M. Menneneer o0 oOpa3oBaHMM W TOCYJIAPCTBEHHOM
nonutuke. [lemonctpauus. Paznuunbie gopmbl [lepuoanueckoil CUCTEMbl XUMUYECKUX
aneMeHToB [[.11. MeHaeneena.

Crtpoenue BenecTsa

KoBanentHas cBsA3b: HENoJisipHas U nosisipHas. MloHHas cBs3b. KaTHOHBI M AaHUOHBI.
Meramnnueckas cBa3b. BomopoaHas CBs3b.

JemoncTpanus

OO6pa3ipl BEMEeCTB ¥ MATSPUAJIOB C PA3IMYHBIMUA THITAMU XUMHUYECKOM CBSI3H.

Boaa. PactBopsl

Bona B mpupone, ObITy, TEXHUKE B Ha MPOU3BOJCTBE. DU3HUECKUE U XUMHYCCKUE
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cBoiicTBa BOJbl. OmnpecHeHUEe BOAbl. ATrperatHble COCTOSIHUS BOJABI U €€ MEpPEeXOJibl U3
OJIHOTO arperaTHoro COCTOSIHUS B JIPYTOE€.

JeMoHcTpanus

@u3nyecKne CBOMCTBA BOJABI: MOBEPXHOCTHOE  HATSHKEHUE, CMAaddBaHHE.
XuMHYecKrue peakuuu. [IoHsITHE 0 XUMHUYECKOM peakuuu. THIbl XMMUYECKUX PEAKIIUH.
CkopocTh peakiuu U (pakTopsl, OT KOTOPHIX OHA 3aBUCHT.

JeMoHcTpanus

XUMHUUYECKHUE PEAKIUU C BbIJICIICHUEM TEIUIOTHI.

Heoprannyeckue coeuHeHUs
Knaccuduxkanus HeopraHu4eCKUX COeIMHEHUI U UX CBOICTBA.

OKcupl, KUCIOTHI, OCHOBaHUS, COJIH.

IHonsiTue 0 ruapoJIM3e COJICH.

Cpena BOAHBIX pAcTBOPOB COJIEH: KUCIasg, HEWTpaabHad, IienoyHas. BoaopoaHbril
nokasarens pH pactBopa.

Metasbl. O61mue Gpuzndeckrue 1 XUMHUYECKUE CBOMCTBA METAJLIOB.

Hemertanasbl. O611as xapakTeprucTHKa TIIABHBIX MOATPYII HEMETAVIOB HA PUMEpe
rajoreHOB.

Baxueimme coeAMHEHUS METAJUIOB M HEMETAJUIOB B IMPUPOJE U XO3AMCTBEHHOM
JNESATEIbHOCTH YEJIOBEKA.

Mertamibl ¥ CriiaBbl Kak XYyJO0KECTBEHHbIN marepuan. CoeAMHEHUS METAJIOB Kak
COCTaBHAsl 4acTh CPEJCTB M300pa3UTEIBHOrO0 UCKyccTBa. HemeTaysl U UX COequHEHUs
KaK COCTaBHasl 4aCTh CPEACTB M300pa3UTEIHLHOTO UCKYCCTBRA.

JleMoHCTpanuu

B3aumojeiicTBue METAIJIOB ¢ HEMETA/IaMU (IMHKA C CEpOM, allOMHHUS C HOAOM),
pacTBOpaMM KHCJIOT M Imenoueil. ['opeHne MetayuioB (IIMHKA, >Kejie3a, MarHus) B
Kuciiopojie. BzaumoaencTBrue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEJBIO.
BoccranoBuTenbHbIE CBOMCTBA METAIIJIOB.

[IpakTnueckue 3aHATUA

Omnpenenenue pH pacTBopa coJien.

B3aumoeiictBue
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Opranunyeckasi XuMms

OcCHOBHBIC TOJIOKEHUSI TEOPUM  CTPOCHHS  OPraHWYECKHX  COEAUHEHUM.
MHuoroo0pa3ue opranndeckux coequHeHui. [lonstie nusomepuu.

Yraesogopoabl. IlpenenbHble U HENpeAeNbHBbIE  yIJIEBOAOpPOAbL.  Peakuus
nonuMepusauu. [IpuponHble MCTOYHHUKH YIJIEBOJOPOJOB. YTJIEBOAOPOIBl KaK OCHOBA
MEXAYHAPOJHOTO COTPYAHUYECTBA M BaXKHEUIIMIA HMCTOYHUK (OPMHUPOBAHHUS OIOJKETa
P®.

Kucsopoaconep:kamue OpPraHuvecKune BelIeCTBA. [IpencraBurenu
KHCJIOPOJCOJIEPKAIIUX OPraHMYECKUX COCIUHEHUI: METUJIOBBI W STWIOBBIA CIHUPTHI,
[IALEPUH, YKCYCHas KuciaoTa. JKupbl Kak ClI0KHbIE 3(DUPHI.

AJIKOTOJIM3M M €r0 OTPaKEHHE B MPOU3BEIACHUSAX XYJ0KECTBEHHOW JIMTEPaTyphl U
N300pa3UTEIBHOIO UCKYCCTBA. Y TJIEBOABL: TIIIOKO3a, KpaxMall, LIEJUTI0JI03a.

A30TcCoep:Kalle OpraHnyecKkue coeJMHeHusi. AMUHbBI, aMUHOKHUCIIOTHI, OCJIKH.
Crtpoenue u 6uosiornueckast GyHKIHs OEIKOB.

JlemoHCTpauuu

[TomyyeHue 3THIIEHA U €ro B3aUMOJCHCTBUE C paCTBOPOM MEpPMaHraHaTa Kalus,
OpomHoi1 Bosioi. KauecTBeHHas peakiius Ha rimiepyH. [[BeTHbIE peakiuu 6€IKOB.

IlnacTmaccesl 1 BoJIOKHA. [loHsATHE O TUIacTMaccax M XMMHYECKUX BOJIOKHAX.
HatypanbHble, CHHTETUUECKHE U UCKYCCTBEHHbIE BOJIOKHA.

[IpumeHnenne mNONUMEPOB B MPUKIAJAHOM M KIACCHYECKOM H300pa3uTEIHLHOM
HCKYCCTBE.

JlemoHcTpanus

PaznuyHbie BUABI JIACTMACC U BOJIOKOH.

XUMHSA U )KU3Hb

X¥MHUAl 1 OPTraHU3M 4eJIOBeKa. XMMHUUYECKUE BJIEMEHTHl B OpPraHU3Me€ YeJOBEKa.
Opranuueckre ¥ HeopraHudeckue BemiecTBa. OCHOBHBIE >KM3HEHHO HEOOXOJMMBbIE
COCMHEHUs: OCJKU, YTJIEBOAbI, KUPbI, BUTAMUHBI. YTJIEBOJbl — TJABHBIM HCTOYHHUK
SHEpPruu opraHuszma. Ponb kupoB B opraHu3me. XOJECTEPHUH U €r0 pojib B 3J0POBBE
yesnoBeka. MuHepallbHble BelllecTBa B MPOAYKTaX MHUTaHUS, MHUIIEBbIE J00ABKHU.

COanaHcupoBaHHOE TUTAHUE.
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Xumus B ObITy. Bona. KauectBo Boabl. Moromiue u unctsume cpencrsa. [Ipasuna
0e301acHOM paboThI CO CPEJACTBAMU OBITOBON XMMHUHU.

Ponb XMUMHUYECKHX 3JE€MEHTOB B KU3HU pacTeHUM. YaoOpeHus. XuMUYECKUE
CPEACTBA 3aIMThI PACTCHUM.

BHNOJIOT'UA

buosioruss — COBOKYNHOCTHL HAaYK O 3SKHBOM mnpupoae. MeToabpl Hay4yHOro
no3HaHuss B Ouwonorumu JKuBasg mpupoma Kak OOBEKT H3ydeHUs Ouonoruu. MeToss
UCCJIeIOBaHUS >KMUBOM Mpuponbl B Ouosioruu. OnpeneneHue KU3HU (C MPUBICYCHUEM
MaTepuaia u3 pa3aesioB GU3MKU U XUMUHK). Y POBHU OpraHU3alluy )KU3HH.

JeMoHcTpanuu

YpOBHH OpraHu3alyu KU3HHU.

Metobl TO3HAHUS )KUBOW IPUPO/IBL.

Kuerka

Hcropust n3ydeHuns kieTku. OCHOBHBIE TIOJIOKEHMS KIeTOYHOU Teopun. Kiletka —
CTPYKTYpHO-(pPyHKIIMOHAJIbHAS (3JIEMEHTapHas) €IUHULA )KU3HH.

Crpoenne knetku. [IpokapuOThl M 3yKapuOThl — HU3IIME W BBICIIME KJIETOYHBIC
opranu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKM 3yKapuoT. KieTouHoe sipo.
OyHKIMSA SApa: XpaHEHHE, BOCIPOU3BEACHUE U NIepeada HacleICTBeHHOM MH(pOpMALIHH,
peryysiius XUMHUYECKOM aKTUBHOCTH KiIETKH. CTpykTypa M (YHKUIUH XPOMOCOM.
AyTOCOMBI 1 MOJIOBBIE XPOMOCOMBI.

buosornueckoe 3HaueHME XMMHUYECKUX DJIEMEHTOB. Heopranmueckue BemiecTBa B
COCTaBe KJETKHM. POJIb BOABI Kak pacTBOPUTENSE U OCHOBHOI'O KOMIIOHEHTAa BHYTPEHHEH
Cpelbl OpraHM3MOB. YTJIEBOJAbl M JUOUABI B KieTke. CTpykTypa M OHOJOTHYECKHE
¢ynkuuu 6enkoB. CTpoeHHe HYKIECOTHIOB U CTPYKTypa NoJIMHYKIeoTuAHbIX nenei JJHK
u PHK, AT®.

Bupycel u OGakrepuodaru. HeknerouHoe cTpoeHHe, >KU3HEHHBIM LUKJI U €ro
3aBHUCHUMOCTh OT KJIETOUHBIX (hopM >Ku3HHU. Bupycsl — B030ynuTenn HHQEKIMOHHBIX
3a0oneBanuii; moHaTue o0 OHKoBHpycax. Bupyc mmmyHomeduiuta uenoreka (BUY).
[Ipodpunaktuka BUY-undexun.

JeMoHCTpanun
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Crtpoenue MoJeKyIbl OesKa.

Crpoenune monekyJbl JITHK.

CTpoeHune KIETKH.

CtpoeHune KIETOK TPOKAPUOT U 3YKapHOT.

CrtpoeHue Bupyca.

IIpakTnyeckue 3aHATHS

Halnronenue KJIETOK pacTeHUl U KMBOTHBIX IMOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpoTpenapaTax u X OlrcaHue.

CpaBHEHUE CTPOEHUS KJIETOK PACTEHUHN U )KUBOTHBIX.

Opranusm
Opranusm — eauHoe 1enoe. MHorooopasue opranu3sMoB. OOMEH BELIECTBOM U

DHEpPruer C OKpYXKaloIlel cpeloll Kak HeoOXOJMMOE YCIOBHE CYIIECTBOBAHMS >KUBBIX

CHCTEM.
CrocoOHOCTh K CaMOBOCHPOHU3BEJICHUI0O — OJHA M3 OCHOBHBIX OCOOCHHOCTEH
’KUBBIX OpraHu3MoB. JleleHHe KIETKM — OCHOBa pOCTa, Pa3BUTHSA U Pa3MHOKCHHS

oprann3MoB. becnonoe pa3mHoxkeHue. [lonoBoM mpomecc W MOJIOBOE PA3MHOMXKEHHE.
Orm1010TBOpEHUE, €r0 OMOJIOTUYECKOe 3HAUCHHUE.

[Tonarue 00 WHAMBUIYyATHLHOM (OHTOTEHE3), AMOpPHUOHAIBLHOM (PMOpHUOTEHE3) U
MOCTAMOPUOHATBLHOM pa3BUTHH. IHANBUyaIbHOE Pa3BUTHE YEJIOBEKA U €T0 BO3MOXHBIC
HapyILICHHUS.

OOmue npeacTaBieHUS O HACIEACTBEHHOCTH M HM3MEHUMBOCTH. [ 'eHeThueckas
TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HaclieqoBaHus. HacienoBanre Npu3HaKoB
y uyenoBeka. [lonoBeie xpoMocoMmbl. ClenjaeHHOe ¢ TMOJIOM HacjelI0BaHue.
HacnencrBennbie 00Jie3HU 4EJIOBEKA, WX MNPUUUHBI U TpodunakTuka. CoBpeMEHHBIC
MIPEJCTABIICHHS O T€HE U T€HOME.

['eHeTnyeckue  3aKOHOMEpPHOCTH  M3MEeHUMBOCTH.  Knaccuduxanus — dopm
M3MEHYMBOCTH. BiMsiHMEe MyTareHOB Ha OPraHU3M 4YEJIOBEKA.

[Ipenmert, 3a1a4n U METOMIbI CENEKINU. | eHeTHUEeCKHEe 3aKOHOMEPHOCTU CEJICKIUU.
Yyenue H.U. BaBunoBa o LeHTpax MHOroo0Opasusi W MNPOUCXONKIACHUS KYJIbTYPHBIX

pacTECHUM.
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buotexHomnorus, ee TOCTUKEHHUSI, TEPCIEKTUBBI PA3BUTHUSI.

JleMoHCTpanun

OOMeH BeIIeCTB U MPEBPAIECHUS SHEPTUH B KIICTKE.

Jenenue kieTku (MUTO3, ME03).

Crioco6b1 6ecronaoro pa3MHOKEHUSI.

Omnog0TBOPEHUE Y PACTEHUN U )KUBOTHBIX.

NHnuBuayaibHOE pa3BUTHE OPTaHU3MA.

HacnenctBenHbie 601€3HU Y€I0BEKA.

Binstnue ankoroyinzMa, HApKOMaHUM, KYPEHUS Ha HACIIEICTBEHHOCTb.

MyTanuu.

MoaudukanruoHHass K3BMEHUUBOCTD.

[{enTpbl MHOTOOOpa3Us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHUIA.

HckyccTBeHHBIH 0TOOD.

HccnenoBanus B 00,1aCTU OMOTEXHOJIOTHH.

IIpakTyeckue 3aHATHS

Pelienue 35ieMeHTapHbIX TEHETUYECKUX 3a7ay.

AHaJIN3 U OLIEHKA 3TUYECKUX ACTIEKTOB Pa3BUTHUSI HEKOTOPBIX UCCIEAOBAHUN B
OMOTEXHOJIOTHUH.

Bun

OBOJIIOLIMOHHAS TEOpUST U €€ poiib B (OPMUPOBAHHH  COBPEMEHHOM
€CTEeCTBEHHOHAYYHOW KapTHUHBI Mupa. Buj, ero kputepuu. [lonmysius kak CTpyKTypHas
eauHuLA BUAa U 3Bomonun. CuHTeTnyeckas teopus sBoitonnu (CTI). J[BuxkyIire Cuiibl
ABOJIIOIMH B cooTBeTcTBUM ¢ CTO.

Pesynbratel  sBomouuu. CoxpaHeHHe MHOroo0Opasusi BHJIOB KaK OCHOBa
yCTOMUMBOTO pa3BuTusi Ouocdepsl. [IpuumHBl BBIMHpaHUS BHUAOB. buosormueckuit
nporpecc u OMOJIOTUYECKHI perpecc.

['unoTe3bl MPOUCXOXKACHUS KU3HU. Y CIOKHEHHUE JKUBBIX OPraHM3MOB Ha 3emMJjie B
IIPOLIECCE IBOJIIOLMHU. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTH. JloKazaTenbCTBa pPOJCTBA
YeJoBeKa € MIICKOMUTAIONIMMU >KUBOTHBIMU. DakToOphl aHTPOMOTeHe3a: YCJIOXKHEHUE

MONYJISIHMOHHOM CTPYKTYPBI BUJA, U3TOTOBICHUE OPYAUM TPYAa, IEPEXOT OT
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pPacTUTENBHOTO K CMEIIAHHOMY THUIy MWTaHUs, HCHoib30oBaHue orHs. [losBrneHue
MBICIIUTENILHOMN JIEATEIbHOCTH U WICHOPa3AebHOU peud. [IpoucxoxaeHne 4enoBe4ecKux
pac.

JleMoHCTpau

Kpurepuu Buza.

[TonynsAauust — CTPyKTypHasi €IMHULIA BU/IA, €AMHUIA BOJIIOLIMH.

JIBMoKyIIME CHJIBI DBOJIIOLINH.

Bo3HUKHOBEHHE 1 MHOTO00pa3ue NpucrnocoOJeHUN y OpPraHu3MOB.

Penkue n ncyesaromue BUIBI.

JIBUKyIIIME CUITBI AaHTPOTIOTEHE3A.

[IponcxoIeHHE YEIOBEKa U YEIIOBEYECKUX PaC.

IIpakTuyeckue 3aHATHS

Omnucanue ocoOeii Buaa mo MOp(hOIOTHIECKOMY KPUTEPHIO.

AHanu3 U OlIeHKA Pa3TUYHBIX TUIIOTE3 MPOUCXOKIACHHUS KU3HU.

AHanu3 1 OLIEHKA PA3JIMYHbBIX TUIIOTE3 MPOUCXOKICHUS YEJIOBEKA.

IKOCHCTEMbI

[TpenMeT u 3agaud SKOJOTMM: YYEHHE 00 SKOJOrMYeCKHX (PaKTopax, YUEHHE O
coo0IecTBaXx OPraHU3MoOB, YUeHHE 0 Ouocdepe.

Okojorudeckue (HakToppl, OCOOCHHOCTHM WX BO3ACUCTBUA. KOJOTMYECcKas
xapaktepuctuka Buga. [lonsarne o0 »dKonormyeckux cucremax. llemu mnuTanus,
TpoHuuecKue ypoBHHU.

buoreoiieno3 kak 3kocuctema. buochepa — riobanpHas skocucteMa. YdeHue B.
N. Bepnanckoro o Ouocdepe. Ponb XuBBIX opraHu3smMoB B Ouocdepe. buomacca.
buonornueckuii KpyroBopor (Ha mpuMepe KpyroBopora yriaepoja). (OCHOBHbIE
HarpaBJICHUS BO3JICHUCTBHs ueloBeka Ha Ouocdepy. Tpanchopmanus eCTECTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCUCTEM (arporieHO30B).

JleMmoHcTpanuu

DKoJyiornueckue (pakTopbl U UX BIUSHUE HA OPraHU3MBI.

MexBU0BbIE OTHOILICHHUS: TAPA3ZUTU3M, XUILIHUYECTBO, KOHKYPEHIIHS, CAUMOHO3.

SApyCHOCTB pacTUTETBLHOTO COOOIIECTBA.
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Kpyrosoport yraepoaa B Ouocdepe.

3anoBeTHUKY U 3aKa3HUKHU Poccuu.

IIpakTnyeckue 3aHATHS

CocraBiieHue cxem nepeaadyu BEIIECTB U SHEPTUM (LIeTel TUTaHuUS ).

CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOIHBIX PKOCUCTEM U arpodKOCHUCTEM CBOEH
MECTHOCTH.

Pemenue sxosioruueckux 3auay.

AHanu3 1 OlLIEHKa MOCIIEICTBUNA COOCTBEHHOM JEsATEILHOCTH B OKpY XKalolleh cpeje,
IJI00aJIBHBIX DKOJIOTMYECKHUX MPOOJIEM U MyTEH UX PEIICHUS.

IKCKYpCUH

Mmuoroo0Opasue BumoB. (Ce30HHbIE U3MEHEHHS B TMpUPOJE (OKPECTHOCTU
npodecCUOHANIBHOM 00pa30BaTEIbHOM OPraHU3aIINH ).

EcTtecTBeHHbIE U HCKYCCTBEHHBIE IKOCHUCTEMBI (OKPECTHOCTH MPOGheCcCHOHATBHON
o0pa3oBaTeNbHON OpraHU3aIum).

6. TEMATHYECKOE IIJTIAHUPOBAHMUE
[Ipu peanuzamuu coaepkaHus oO0IIe00pa3oBaTeIbHON YUYeOHOW JTUCIIUTIIMHBI

OV /.10 «EcrecTBo3HaHue» yueOHass Harpy3ka o0y4aromuxcs COCTaBIISIET:

Bup yueOHoit padoThI O0bem B yacax
O0bem 00pa3oBaTeJbHOI POrpaMMBbl 239

B TOM 4mcJie:

TEOpETHYECKOe 00yUYeHHE 164

y4eOHBIM TUTAHOM

MPAKTUYECKHUE 3aHATHUS
HE TIPETyCMOTPEHBI

y4eOHBIM TUTAHOM

J1ab0paTOPHBIC 3aHIATHS
HE MPETYCMOTPEHBI

y4eOHBIM TUTAHOM

KOHCYJIbTAITUs
HE TIPETyCMOTPEHBI

camMocCTosATeNbHas paboTa 75

IIpome:xyTouHasi arTrecTanus B popme nud¢epeHunpoBaHHOIO 3a4eTa
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7. TEMATUYECKHAM IIJIAH YYEFHOM JUCIUILIAHBI
YIIB. 10 kKECTECTBO3HAHMUE»

Buj yueOHoii padoThI

Bcero uacoB Ha

Pacnpenesienne TpyioeMKocTH pas3aesa (B
yacax) o BujaaM y4e0Hoii padoTbl

AyIUTOpHBIE 3aHATHSL. pasjae ) prv— IpakTuyeckue | JlaGoparopHbie
Coneprxanue 00yueHuUs 3aHATHSA 3aHATHA
XUMUsA
BBenenue 2 2 - -
OO0uias 1 HeopraHuveckast XuMusli 80 80 - -
OCHOBHBIC TOHSTHS U 3aKOHBI 8 8 - -
Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema 8 8 i i
XUMHUYECKUX dieMeHToB /I, 1.
MeHieneeBa 1 CTpOCHUE aToMa
CtpoeHue BelecTra 10 10 -
Bopa. PacTBopsl. 3 8 i i
DIIEKTPOTUTHYECKAs TUCCOLIUAIIHS
KJ'IaCCI/I(bI/IKUaI_II/I}I HEOPraHW1eCKNX 16 16 i i
COCAMHEHHI U UX CBOICTBA
XUMHUYECKUE PEAKLIUU 16 16 - -
Mertamisl 1 HEMETaJIIbl 14 14 - -
Oprannyeckasi XumMus 46 46 - -
OCHOBHBIE ITOHSATHUS OPTAHUICCKOM
XUMHUH U TEOPHUS CTPOCHHUS 8 8 - -
OpPTaHUYECKUX COCAMHEHUN
YTIeBoAOPOIbI U X IPUPOIHBIE 14 14 i i
HMCTOYHUKU
Kucnopoacoaepxaniue 12 12 i i
OpTraHUYECKHUE COCTMHEHUS
A30Tcoaepikalle opraHu4ecKkue 12 12 i i
coequHenus. [Tonumepst
Bcero 128 128 - -
BUOJIOI'Us1 - -
BBencnue 1 1 - -
Yuenune o KIeTKe 5 5 - -
Opranusm. PazmMHOXeHHE U
WHVBHIyaIbHOE Pa3BUTHE 4 4 - -
OpTaHU3MOB
OCHOBEBI T€HETHUKHU U CEJIEKIINU 8 8 - -
[TpoucxoxaeHne u pa3BUTHE 8 8
JKM3HHU Ha 3eMIie. DBOIIOMOHHOE - -
y4eHUe
[IpoucxoxneHne yenoBexa 3 3 - -
OCHOBBI DKOJIOTHH 6 - -
buonunka 1 1 - -
36 36 - -

IIpomeskyTounas arrectanus B popme nuddepeHIUPOBAHHOIO 3a4eTa
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| Uroro

y 164 | 164 | - | -

8. XAPAKTEPUCTHUKA OCHOBHbBIX BU/IOB JEATEJBHOCTHU

OBYYAIOIMXCS

Coaepxxanue o0yyeHHs

XapakTepucTHKA OCHOBHBIX BU/JI0B Y4€OHOM IeSITeJIbHOCTH
o0yyaromuxcs (Ha ypoBHe y4eOHBIX AeiCTBHI)

XUMUA

Bsenenue

PackpsITHe BKJIa1a XUMUYECKON KAPTUHBI MUPA B €IUHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MUPA. XapaKTEPUCTUKA XUMUHN KaK
IPOM3BOIUTENLHON CHUJIBI 00LIIECTBA

Baxkneiinme xuMudecKue
HOHATUA

YMeHue JaTh ONpeeIeHUE U ONIEPUPOBATH CIEAYIOIMMY XUMAYECKUMU
MOHATUSAMHU: «BELLECTBO», «XUMUYECKHUU DIIEMEHT», «aTOM»,
«MOJIEKYJIa», KOTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJIIPHAs MacChD»,
«UOH», «AJUIOTPOIHS», KM30TOIbDY, «KXMMUYECKas CBA3bY,
«AIIEKTPOOTPULIATEIILHOCTBY, «BAJIEHTHOCTB), «CTEIIEHb OKUCICHUSY,
«MOJIbY», «MOJISIPHAsI Maccay, «MOJIIPHbII 00beM ra3000pa3HbIX
BEILECTBY, «BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSD,
«PacTBOPBDY, «DIIEKTPOJIUT U HEDJIEKTPOIIUTY, «DIECKTPOIIUTHIECKAS
JUCCOLUALUS»,««OKUCIIUTEIb U BOCCTAHOBUTEIBY, OKUCIICHUE U
BOCCTaHOBJICHUEY, CKOPOCTb XMMUYECKON pEaKLIUN», «XUMHUYECKOE
PaBHOBECHE», KYTJIEPOAHBIN CKENeT», «(QYHKIIMOHABbHAS TPYTIIa,
«U30MEPUS»

OCHOBHBIE 3aKOHBI
XUMHU

®opMyIHpPOBAHHE 3aKOHOB COXPAHEHUSI MAacChl BELUIECTB U NTOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBJICHUE TPUYMHHO-CIIEACTBEHHOMN CBA3U MEXKILY
CoJIep’KaHUEeM ITHX 3aKOHOB M HAIMCAHUEM XUMUYECKUX (HOpMyIT U
ypaBHeHUH. PackppiTie GU3M4IeCKOro CMbICIIa CHMBOJIUKH
[Tepuoanueckoit Tabmauipl xuMuueckux 3nemeHToB .M. Menaeneena
(HOMEpOB 1JIeMeHTa, Mepruoaa, TPYIIbI) U YCTAHOBJICHUE PUUUHHO-
CIIEICTBEHHOM CBS3U MEXKY CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTAMU
W3MEHEHUSI CBOMCTB 2JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB B
MEepUOJIax U rpymnIax. XapakTepUCTHUKA 3JIEMEHTOB MAJIbIX IEPUOIOB 10
ux nonoxxenuro B [lepuognyeckont cucreme /.M. Menneneesa

OcHOBHBbIE TEOPUU
XUMUH

YcraHoBIEHNE 3aBUCMMOCTH CBOMCTB XUMHUYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB 00pa3yIONNX UX XUMUYECKUX 3JI€MEHTOB. XapaKTepUCTUKA
BAKHEUIINX TUIIOB XUMHUYECKUX CBSI3€H U OTHOCUTEIIBHOCTH ATOU
tunojoruu. O0bsCHEHNE 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOEHHUSI KPUCTAIINYECKUX pereToK. POpMyIMpOBaHUE OCHOBHBIX
MIOJIOXKEHUN TEOPUHU DIIEKTPOIUTUYECKON AUCCOLMALINY U
XapaKTEPUCTUKA B CBETE 3TOM TEOPHUH CBOKWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAVHEHUN.

@opMyIMpPOBAHNE OCHOBHBIX MOJIOKEHUN TEOPUH XUMUYECKOTO
CTPOEHHUSI OPTaHUYECKUX COCAMHEHUN U XapaKTEPUCTUKA B CBETE DTOMN
TEOPHUH CBOMCTB BaXKHEHIINX MPEICTABUTEIEH OCHOBHBIX KJIACCOB
OpraHUYEeCKUX COCIUHEHUMN

Baxueiimue BemniecTBa
Y MaTepHabl

XapakTepucTruKa CTPOEHHUsI aTOMOB M KPUCTAJJIOB U HA 3TOW OCHOBE —
00mux GU3NIECKUX U XUMUYECKUX CBONCTB METAJUIOB U HEMETAJIJIOB.
XapakTepucTruka coCTaBa, CTPOCHHUSI, CBOMCTB, OJIyYEHHS U IPUMEHEHHE
BOKHEHIINX HEMETAIIJIOB.

XapakTepucTHUKa COCTaBa, CTPOCHUSI U OOIIMX CBOMCTB BaXKHEHIITNX
KJIACCOB HEOPTaHWYECKUX COCAMHEHUI.
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Ornucanue cocTaBa U CBOMCTB BaXKHEUIIIMX MPEACTaBUTENCH
OpraHUYECKUX COSAMHEHMI: METaHOJIA U 3TAHOJIA, CIIOKHBIX 3(UPOB,
JKUPOB, MbLJ1, KAPOOHOBBIX KUCIIOT (YKCYCHON KHCIIOTBI), MOHOCAXapH10B
(TII0KO3BI), JUCAXapUIOB (caxapo3bl), MOIMCaXapuaoB (Kpaxmasia u
[EJUTIONIO03BI), AMUHOKHUCIIOT, OSJIKOB, NCKYCCTBEHHBIX U CHHTETHYECKHX
MOJIMMEPOB

XUMHAYECKHAH SI3BIK
U CUMBOJIHKA

Hcnonp3oBanue B yueOHON U MPOPeCCHOHATBHON AESITETbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

HazbiBaHue M3y4eHHBIX BELIECTB 10 TPUBUATBHON HIIM MEXKTyHAPOIHOM
HOMEHKJIAType U OTPaKEHUE COCTaBa ATUX COETUHEHUH C TIOMOLIBIO
XUMHUYECKHUX (HOpMYIL.

OTpakeHue XMMUYECKUX IIPOLIECCOB C IIOMOILBIO YPABHEHUM
XUMHUYECKHUX PEaKIHii

XUMUYECKUE PEAKLINU

OOBsicCHEHHE CYIIHOCTH XUMHUYECKUX mporeccoB. Knaccupukarus
XUMUYECKUX PEAKLUHN 110 Pa3IUYHbIM IIPU3HAKAM

XUMUYECKUHN IKCTIEPUMEHT

BoinosHeHNe XUMUYECKOT0 IKCIIEPUMEHTA B IIOJTHOM COOTBETCTBUHU C
IpaBUJIAMU TEXHUKHU 0€30M1aCHOCTH.

HaGmonenue, pukcupoBaHKE U OMMCAHUE PE3yIbTaTOB IPOBEACHHOTO
HKCIEPUMEHTA

Xumuueckasi uHHOpMaIHst

[TpoBeneHne caMOCTOATEIHHOTO MMOMCKA XUMHUYECKON MH(POPMAITUH C
UCIOJIb30BAaHUEM Pa3IMYHbIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA);
UCIOJIb30BAaHUE KOMIIBIOTEPHBIX TEXHOJIOTUH U1 00pabOTKU U epeaayn
XMMUYECKOH HH(OpMAIMK U €€ PEICTaBICHUs B Pa3JInYHbIX (opmax

[IpodunsHOE 1
poeCCHOHATTLHO 3HAYNMOE
coziepKaHue

OO0bsicHEHHE XUMUYECKUX SIBICHUHN, MPOUCXOIAIIUX B IPUPOIE, OBITY U
Ha MPOU3BOJICTBE.

CobutoieHre MpaBUil SKOJOTUYECKH TPAMOTHOTO TTOBECHMS B
OKpYXaIoIlei cpeae.

OneHKa BAUSHUS XUMUYECKOTO 3arpsi3HEHUS] OKPYXKarollel cpesibl Ha
OpraHW3M 4YeJIOBEKA U JPYTue KUBbIe opraHu3Mbl. CoOII0ACHIE TTPABIIT
0e30MacHOro oopaleHus ¢ TOPIOYNMH U TOKCUYHBIMH BEIIECTBAMH,
1a00paTOPHBIM 000PYIOBAHUEM.

KpuTnueckas orieHKa JOCTOBEPHOCTH XUMHUECKON HHPOpMAIIIH,
MOCTYMAOIIEH U3 Pa3HbIX HCTOYHUKOB

BHUOJIOI'Us

buonorust — coBOKyIHOCTb
HAYK O JKMBOH IIPUPOJIE.
Meroasl HAy4YHOTO MO3HAHUS
B OMoyoruu

3HAKOMCTBO C 00bEKTaMU U3y4YEeHUs OMOJIOTHH.

BesiBiienue posau 6uonoruu B GopMHUPOBAHUN COBPEMEHHON
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA U IPAKTUUECKON AESITETbHOCTU
moaei

Kierka

3HAKOMCTBO C KJIETOYHON TEOPUEH CTPOCHUSI OPraHU3MOB.
ITonmyuyenue npeacTaBieHus O poJIM OPraHUYECKUX U HEOPTraHUYECKUX
BEIL[ECTB B KJIETKE.

3HaHue CTPOCHUS KIIETOK 110 pe3yJibTaTaM pabOThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHMe ONUCBIBATh MUKPOIIPENAPAThl KJIETOK PACTCHUN. Y MEHUe
CpPaBHUBATh CTPOEHUE KJIETOK PACTEHUH U JKUBOTHBIX 110 TOTOBBIM
MHUKpOIpenaparam

Opranuszm

3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHS OPraHU3MOB, CTa Ui
OHTOI€HEe3a Ha IIPUMEpE YeIoBeKa.

3HaHUE NPUYKH, BHI3BIBAIOIINX HAPYIICHUS B PA3BUTUUA OPTaHU3MOB.
YMeHue nosib30BaThCs FTEHETUYECKON TEPMUHOIOTHEN M CUMBOJIMKOM,
pemaTh NpOCTEHIIINE TeHETUYECKHE 3aJauH.
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3HaHMe 0COOEHHOCTEN HACIEACTBEHHON 1 HEHACIIEACTBEHHON
W3MEHYMBOCTH U UX OMOJIOTUYECKOM POJIH B BOJIIOIMH KUBOTO

Bun

MHCHUC.

YMeHue aHanu3upoBaTh U OLICHUBATh Pa3IMUHbIE TUIIOTE3bI
MIPOUCXOXKACHUS KU3HU Ha 3emiie.

YMeHne npoBOIUTh OMHCAHUE 0COOeH 0JHOTO BUAA MO
MOP(}OIOrHUECKOMY KPUTEPHUIO.

Pa3Butue cnocoOHOCTEH SICHO U TOYHO MU3JIaraTh CBOM MBICIIH, JIOTHYECKH
000CHOBBIBaTh CBOIO TOUKY 3pEHUsI, BOCIIPUHUMATH U aHAIU3UPOBAThH
MHEHUS COOECEIHUKOB, IPU3HaBasl IPaBO JIPYroro YeJI0BEKa Ha NHOE

YMeHue 10Kka3pIBaTh POJACTBO YEIOBEKA U MIIEKOIUTAIOIINX, OOIIHOCTh U
PaBEHCTBO YEJIOBEUECKHUX pac

OKOCHUCTEMEI

OPTraHU3MBbl.

3HaHHE OCHOBHBIX SKOJIOTHYESCKUX (baKTopOB " UX BJIIMAHHSA HaA

3HaHue OTJIMYUTENBHBIX PU3HAKOB UCKYCCTBEHHBIX COOOIECTB—
arposkocucreM. [lomyueHne npeacTaBIeHus O CXeMe SKOCUCTEMBI Ha
npuMepe 6uocdepsl. JleMoHCTpaus yMeHHs TOCTaHOBKH LieIei
JIeSITEJIbHOCTH, IIJIaHUPOBaHHE COOCTBEHHOH E€ATEIbHOCTHU JJIS
JIOCTMDKEHUS TTOCTABJICHHBIX 1IeJIeH, IPeBUIEHUS BO3MOXKHBIX
pE3yJIbTaTOB 3TUX JIEHCTBUI, OpraHU3alluy CAMOKOHTPOJISI U OLIEHKU
MOJIYYCHHBIX pe3ysibTaToB. O0yueHne COOI0ICHHUIO TPABUII TOBEICHHS B
npupoie, 6epeKHOMY OTHOILEHHIO K OMOJIOrMYECKUM O0BEKTaM
(pacTeHMsIM U XKUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHE

9. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE NPOI'PAMMBI YYEBHOM JUCIHUTILIUHBI
YIIB.10 kECTECTBO3HAHMUE»

Onucanue MaTepHAJIbHO-TeXHUYECKOM

OCYIIeCTBJIEHHS 00Pa30BaTEJBLHOIO Mpolecca

0a3bl, Heo0X0AuMOM 15

HaumenoBanue noMeneHni A1t MpoOBEACHUS BCEX
BUJIOB YU€OHOI IeATENbHOCTH, IPEAYCMOTPEHHON
y4eOHBIM TIJIAHOM, B TOM YHCJI€ TIOMEIIEHUS TS
CaMOCTOSITENTbHOM pabOThI, C YKa3aHUEM MEPEUHS

Anpec (MecTOnoNOKeHNE) MOMEIIeHUN IS
MIPOBEJICHUS BCEX BUIOB YUEOHOM
NeSTeNIbHOCTH, TIPEyCMOTPEHHOM yueOHbIM
IUTAHOM (B cIy4ae peanu3aiuu

Nem/m OCHOBHOTO 00OpYZ0BaHUS, yUeOHO-HATIISTHBIX 00pa3zoBaTebHON MPOTPAMMBI B CETEBOM
MOCOOMH U UCTIONIE3YEMOT0 MPOTPAMMHOTO (hopMe JOTOHUTENHHO YKA3bIBACTCS
obecrieueHus HAMMEHOBAHUE OPTraHU3alNH, C KOTOPOU
3aKJIFOYEH JOTOBODP)
Kabuner ectecTBo3HaHUS: yueOHAS Ay UTOPUS JUIS 414042, r. Actpaxans, yi. MaructpanbHas, 18
MIPOBEICHMUSI 3aHATUH BCEX BUIOB, B TOM YHUCIE Aynautopust Ne 208
1 IPYNIIOBBIX M HHAWBUAYAIBHBIX KOHCYJIbTALIU,

TEKYIIEro KOHTPOJIS U IPOMEKYTOUYHOM aTTeCTalluu
YueOHas 1ocka

Pabouee MecTo mpenogaBares

KommnekT yueOHoit mebenun Ha 25 oOydarommxcs
Y4eOHO-HaTIISAHBIE TIOCOOHS

ITepenocHO MyJIbTUMEAUINHBIN KOMITJIEKT

JlocTyn k uHGOPMAIIMOHHO-TEIEKOMMYHUKAITHOHHOMH
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CETH <<I/IHTepHeT»

7-Zip GNU OTKpBITOE JTUIICH3NOHHOES COTJIAIICHHE
GNU General Public License. Office 365 Al
AKaz[eMqucxaﬂ IIOAIIMCKaA.

Adobe Acrobat Reader DC. OTkpsITOE THIIEH3MOHHOE
cornamenrie GNU General Public License

Internet Explorer. IIpemocraBnsieTcst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecruiaTHoe mporpamMmHoOe oOecIieueHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OnexTpoHHast OMOIMOTEHHAS CHCTEMa K AKaZICMHUSI.

Kabuner ectecTBo3HaHuUs: yueOHAs ayAUTOPUS IS
MIPOBEICHUS 3aHATHI BCEX BUIOB, B TOM YHCIIE
IPYNIIOBBIX M HHAWBUAYAIBHBIX KOHCYJIbTALHUIA,
TEKYIIET0 KOHTPOJIA U IIPOMEXYTOYHOM aTTecTaluu
VYuebnas mocka

Pabouee mecTo npenopaBaTens

Kommuekt yaeoHo# Mebenn Ha 25 00yJaromuxcs
VueOHOo-HarIIHBIE [IOCOOHS

IIepeHocHOM MyJIBTUMEIUHHBIN KOMIUIEKT

JocTyn kK nHGOPMAaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM
cetu «IHTEpHET»

7-Zip GNU OTKpBITOE JIMIICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AKa,Z[eMI/ILIQCKaH IIOAIIMCKaA.

Adobe Acrobat Reader DC. OTKpEBITOE JTHUIIEH3HOHHOE
cornamenrie GNU General Public License

Internet Explorer. IIpegocTaBisieTcst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecruiatHoe mporpamMmHoe oOecrieueHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

BHQKTPOHHaH OMOaMOTEYHAs CUCTEMA «AKa,Z[eMI/ISI».

414042, r. Actpaxans, yn. MaructpanbsHas, 18
Aynurtopus Ne 204

Jlaboparopus ecTecTBO3HAHHS

YyeOHas mocka

Pabouee MecTo mpernomaBarens

Komrmutekt yueOHOM Mebenn Ha 25 o0yJaromuxcs
Y4eOHO-HaArIIAHbIE TOCOOUS

Muxkpockons! — 15 mr.

IIepenocHON MyJIBTUMEIUHHBIN KOMIUIEKT

Jocryn k nHMOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHON
cetu «HTEpHET»

7-Zip GNU OTKpbITOE JIUIIEH3NOHHOE COTTIAIlIEHUE
GNU General Public License. Office 365 Al
AkanemMuyeckas HOIIMHCKA.

Adobe Acrobat Reader DC. OTkpriTO€ TUIICH3HOHHOE
cornamrerne GNU General Public License

414042, . Actpaxans, yi. MaructpanbHas, 18
Aynuropus Ne 204
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Internet Explorer. IIpemocraBnsiercst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecruiaTHoe mporpamMmHoe oOecIieueHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DnekTpoHHas ONOIMOTETHAs CHCTeMa «AKaIeMUsD).

[Tomerenne st CaMOCTOSATEIBLHOM pabOTHI
KommnexT yuebnoii mebenu Ha 25 oOydaromumxcs
KommproTepsr — 3.

Hoctyn k nH(MOPMAITMOHHO-TEIEKOMMYHHKAITHOHHON
cetu «HTEpHETY

7-Zip GNU OTKpBITOE JIMIICH3HOHHOE COTJIAIIICHUE
GNU General Public License. Office 365 Al
AxkasieMuueckas moJInmucKa.

Adobe Acrobat Reader DC. OTkpsITOE JHIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpemocTtaBinsiercst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe mporpaMMHOe OOecIeueHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DnexTpoHHas OMOIMOTEYHAS cCHCTEMa « AKaZeMIsD.

414042, r. Actpaxans, yn. MaructpanbHas, 18
Aynuropus Ne 112

[Tomemnienue At CaMOCTOSATENBHON pabOTHI
KommnekT yueOHoit mebenn Ha 25 obydarommxcst
Komneroreps — 2mT.

Jloctyn K ”HPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «HTEpHET»

7-Zip GNU OTKpBITOE JIMLIEH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxageMnudeckas MOIINUCKA.

Adobe Acrobat Reader DC. OTKpbITOE JHIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpemocTtaBisieTcsi B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecmiatHoe mporpaMMHOe OOecIeueHME.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

BJICKTPOHHEU[ OMOIMOTEYHAs CUCTEMA «AKa,Z[eMI/ISI».

414042, r. Actpaxans, yi. MaructpanbsHas, 18
Aynuropus Ne 308

10.

PEKOMEHAYEMAA JIUTEPATYPA

st 00yuaromuxcs

a) OCHOBHas y4eOHas IuTeparypa:

1. Pynsutuc I'.E., ®enpaman @.I'. Xumus. 10 knacc, [Ipocsemenue ,2017 r

23




2. Pymsutuc I'.E., ®enpaman @.I'. Xumus. 11 knace, [Ipocsemenne ,2017 ©

0) monoJIHUTENbHAsL yueOHast auTepaTypa (B T.4. CIIOBapH):

1. buonorusa. O6mast 6uonorus (6a3oBsiii ypoBenb) E.A. Kpukcynos, A.A.
Kamenckuii, 2016

2. Epoxun FO.M. , KoBanesa U. b. Xumus nys npodeccnii u crienmaabHOCTENR

TEXHUYECKOTO M €CTECTBEHHO Hay4yHOTO mpoduiieit. - M.: 2016

B) IIEPEUCHb YUEOHO-METOINYECKOIO O0ECTICUEHHUS:
1. VYuyeOHO-MeTOnHMYECKOE TOCOOME IO BBIIOJHEHUIO pedepaToB, TOKIAJIOB,
WHIUBUyaJIbHBIX TPOEKTOB Mo yueOHou nucuumuimHe OY]I.10 «EctecTBo3HaHue» Mo

npodeccun 08.01.08 MacTep OTAECTOYHBIX CTPOUTENBHBIX padOT

T') UHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karajor 5koJorn4eckux caiToB). WWW.ecoculture.ru

(CaiiT 5KOJIOrM4eCKOro MPOCBEILICHNUS ).

2.www.ecocommunity.ru (MHpOpMalMOHHBIH CalT, OCBEIIAIONMK MPOOICMBI

skosoruu Poccun).

1) JICKTPOHHO-OMOIMOTCYHBIC CHCTEMBI:
1. Epoxun FO. M., KoBaieea U.b. Xumus s npodeccun U crnenuaibHOCTEN

TEXHUYECKOTO M E€CTECTBEHHO-HayuyHoro mpodmuelt, 1-¢ wm3m.,2015r. https://academia-

moscow.ru/reader/?1d=105585

2. Epoxun FO. M. COo0opHUK TECTOBBIX 3aJjaHUl MO XUMHUU: y4eO. mocodue s

CTYHN. YyuYpekIeHuid cpen. mpod. oOpasoBanms. — M., 2015. https://academia-

moscow.ru/reader/?1d=132020

3. I'abpuensu O. C., OctpoymoB U. I'. Xumus, 1-u31,2017T
4. KoncrautunoB B. M., PezanoB A. I'., ®aneesa E. O. buonorus: yueOHUK ais
CTYI. yupexaeHui cpe. npod. odpazoBanus / nmoa pen. B. M. Koncrantunoa. — M.,

2017 https://academia-moscow.ru/reader/?1d=211746
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DKOJIOTHYECKHE OCHOBBI MpHUpojaoIonb3oBaHus , KoncrantnHoB B.M., Yenunze

10.5.17-e u3., cTep. W3IaHNE 2017r. http://whttps://www.academia-

moscow.ru/reader/?1d=293443

st mpenoxaBareJsien

1. O6 ob6pazoBannu B Poccuiickoit @enepammn: deaep. 3akon ot 29.12.2012 Ne273-
@3 (B pen. Penepanbubix 3akoHOB OT 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-D3, ot
02.07.2013 Nel170-®3, ot 23.07.2013 No203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Nel1-®3, or 03.02.2014 Nel5-d3, ot 05.05.2014 Ne4-D3, ot 27.05.2014 Nel135-D3, ot
04.06.2014 No148-®3, ¢ m3m., BHeceHHBIMH DenepanbHbiM 3akoHOM oT 04.06.2014
Ne145-®3, B pea.ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2.Ilpuka3 MunucrepctBa obpazoBanus u Hayku PO ot 31 gexabps 2015 r. Nel578
«O BHeCeHMH M3MEHEHUH B (heJiepalibHbIN rOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIaAPT
cpemHero odiero oopa3oBaHusi, YTBEPKICHHBIN MPUKa3oM MUHHCTEpCTBA 00pa30BaHUSA
u Hayku Poccuiickoit @enepannu ot 17 mast 2012r. No413».

3. IlpumepHas ocHOBHas oOpa3oBaTelibHasg WIporpaMma CpEeIHEero OOIIero
oOpa3oBaHusi, OAOOpEHHAas  pelieHueM  QeaepaibHOro0  yueOHO-METOAUYECKOro

0o0beTMHEHUS 110 001IeMy 00pa3oBaHuio (TTpoTokoi oT 28 utoHsa 2016r. No2/16-3)

11. OCOBEHHOCTH OPTAHU3AIIMY OBYYEHUS IO YYEBHOM
JAACHHUIIJIMHE JIsI UHBAJIMIOB U JINI] C OTPAHUYEHHBIMUA
BO3MOXKXHOCTSAMMHU 3/10POBbSA
Jlist oOy4Jaronuxcs U3 Yucia MHBAJIUIO0B | JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pPOBbSI HA OCHOBAHUS MUCHMEHHOTO 3asBJICHUS y4yeOHas TUCIMILUIMHA
«EcTecTBO3HaHUE) peaNn3yeTcsl ¢ y4eTOM OCOOCHHOCTEH MCUXO(pU3NUECKOr0 Pa3BHUTHS,
VMHJIUBUAYAIBHBIX BO3MOXKHOCTEM M COCTOSIHHSI 370pOBbsSl (Jajie€ — WHAMBUYATbHBIX

O0COOCHHOCTEH)
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12. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOM

JUCHUATIIAHBI
Pe3yabTaTsl 00yueHus Kpurepun ouenku MeToabl OLIEeHKH
B pesynbrate ocBoeHust nucummuidibl | Ouenka «OTIWYHO» OTBETH Ha

oOyuarouiics JOJKEH
IIPOJEMOHCTPUPOBaTh  MNpeJMeTHbIe
pe3yJbTaThl:

-cOPMHUPOBAHHOCTH TMPEICTABICHUA O
LIEJIOCTHOM COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTHUHE MHUpPA, O MPUPOJE KaK
€IMHOM  IIEJIOCTHOM  CHCTEME, O
B3aMMOCBSI3M UEJIOBEKa, NPUPOABI U
00I111eCTBa; 0 MIPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciiTabax BceneHHow;

- BJIaJeHHe 3HAHUAMH O Haubolee
B2XHBIX OTKPBITHSX M JOCTHKCHHSIX B
00J1aCTH €CTECTBO3HAHUS, MOBIUSIBIINX

HAa OBOJIOUMIO  MPEACTABIECHUA O
MpUpPOJIe, Ha pa3BUTHE TEXHUKH |
TEXHOJIOTHIL;

-c()OpMHPOBAHHOCTH YMEHUS
MIPUMCHSIT €CTECTBCHHO-HAYIHbBIC
3HAHUA 17151 OOBSACHEHUS OKPYXKAIOIINX
SIBJICHU, COXPaHCHUS 3JI0POBbBS,
obecrnieueHUs 0e30macHOCTH
JKU3HENEATEILHOCTH, OepexHoro
OTHOIIICHUS K pUpo/IE,

PaIMOHAIFHOTO TIPUPOJIOTIOTH30BAHHSI,
a TaKKe BBIMIOJIHEHHUS POJU TPAMOTHOTO
MOTpeOUTENS;

-c)OPMHUPOBAHHOCTH TPEICTABICHUI O
HAyYHOM METOJIC TIO3HAHUS TIPHPOJIBI U
CpeacTBax U3YYCHUS Merammpa,
MakpoMHpa W MHKPOMHpA; BIAJICHUC
npuéMamMu €CTECTBEHHO-HAYUYHBIX
HAOJIOICHNH, OIBITOB MCCIENOBAHUN U
OLICHKH JIOCTOBEPHOCTH TMOIyUYEHHBIX
pE3yJIbTATOB,;

-BJIaJIcHUE TOHSATHIHBIM  almapaToM
€CTECTBCHHBIX HAyK, IO3BOJISIOIINM
Mo3HaBaTh  MHpP, ydYacTBOBaTh B
JUCKYCCHSIX IO €CTECTBCHHO-HAYYHBIM
BOINPOCaM, HWCIOIb30BaTh PA3IUYHBIC

HCTOYHHUKHU uHpOpMAITUU JUIST
MOATOTOBKH  COOCTBEHHBIX  paboT,
KPUTHYCCKH OTHOCHUTBLCS
Kk coobmenusm CMMU, conepxamum
Hay4YHYIO nH(pOpMaIIO

(OpMHPOBAHHOCTh YMEHUH IOHHMATh
3HAYUMOCTD €CTECTBEHHO-HAyYHOT'O
3HaHUS JJIs KaXJI0TO YeIOBeKa,

IIOCTABJICHHBIE BOIIPOCHI U3JIArat0TCs
JIOTUYHO, IIOCJIEIOBAaTEIbHO U HE
TpeOyIoT JOTIOJTHUTEIBHBIX
noscHeHui. I[losHO packpsIBarOTCS
MIPUYUHHO-CIIEACTBEHHBIE CBSI3U
MEXIy SBJICHUAMU M COOBITHUSMHU.
Jlenatorcss 00OCHOBAaHHBIE BBIBOJIBI.
JleMOHCTpUPYIOTCATITyOOKHE

3HaHHA  0a30BBIX  HOPMAaTUBHO-
npaBoBbIX akTOB. Columonarorcs
HOPMBI JIUTEPATYPHOU peyu.

Onenka «Xopomo» OTBETHl Ha
MIOCTABJICHHBIE BOIIPOCHI M3JIaratoTCsI
CHCTEMaTH3HPOBAHO U
MOCJIEI0BATENBHO. bazoBbie

HOPMATUBHO-IIPABOBLIC AKTbI
HCIIOJIB3YIOTCA, HO B HECAOCTATOYHOM

obbeme. Marepuan — u3jaraercs
YBEpEHHO. PacKkpbIThl MPUYUHHO-
CIIEICTBECHHbIE CBSI3U MEXTY
SIBJICHUSIMU U COOBITUSMH.
JleMoHCcTpUpyeTcs YMEHHE
aHaJM3UpOBaTh MaTepHuall, OJIHaKO
HE BCE BBIBOJIbI HOCSIT
apryMeHTHPOBaHHBIN U
JI0Ka3aTeJIbHbBIN XapakTep.
Cobnronatorcst HOPMBI
JIUTEPaTypHOH pEUHn.

Onenka «Y 1OBJIETBOPUTEIBHO»
JIOTTyCKa0TCs HapyIICHUS B
MIOCJIEZIOBATEIBHOCTH  U3JIOKEHUS.
Nmerorcs YIIOMUHAHUS 00
OTJENbHBIX 0a30BbIX HOPMAaTHUBHO-
MIPaBOBBIX aKTax. Henonno
pacKphIBalOTCA NPUYHHHO-
CIIEICTBEHHbBIE CBSI3U MEXITy
SBICHUSMU u COOBITUSIMH.
JleMOHCTpUPYIOTCSI TTOBEPXHOCTHBIE
3HaHHA  BOIpoca, €  TPYIOM
pemaTcss  KOHKpETHbIE — 3aJauu.

NmeroTcst 3aTpyIHEHUS C BEIBOJAMM.
JlomyckaroTcss  HapyleHHsT HOPM
JUTEpaTypHOH peun.

Ouenka  «HeynoBieTBOpUTEIBLHO
Marepuan H3JIaraercs
HETIOCJICA0OBATCIIBHO, CGI/IB‘II/IBO, HEC
MPEJICTABIISIET ONPEACIICHHON

Tekymmit
(ycTHBIi

MMM CHMEHHBIH
MPaKTHUKO-
OPUEHTUPOBAHHOE
3aJjaHue, JOKJal,
COO0O0IIIeHuEe, OTYET).

KOHTPOJIb

n

or1poc,

DKcrepTHasi OIEHKA I10

KPUTEPHIM
KOHTPOITh
(TecTupoBaHue,
JIOMAIITHUE
HaOIIOICHUS

Tekymui

u

WCCJICIOBAHMS, OTYET).

dopMannu30BaHHOE
HaOJIroIeHne
MCIIOJIb30BaHUEM

3a

3HAaHUH W YMEHWH B

[IPaKTUYECKON
JEeSITeIbHOCTH.

OKcnepTHas OlLIEHKa 10
kputepusim {udzauer
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HE3aBUCHMO OT €ro npogeccrnoHaIbHOM

NeSTeNbHOCTH, pa3iudaTh (GakThl U
OLICHKHA,  CpaBHMBaTb  OLICHOYHBIC
BBIBOJBI, BHMAECTH HMX CBA3b C
KpDUTEpUSAMH  OLEHOK W CBA3b

KPUTEPUEB C ONpPEACIEHHON CUCTEMOM
LIEHHOCTEHN.

CUCTEMBI 3HaHWM IO JAMCLHUIUIMHE.
He  packpbiBatoTcs ~ NPUYHMHHO-
CIIEICTBECHHbIE CBSI3U MEXITY
SBJICGHUSAMU U  coObiTuAMU. He
IIPOBOAMTCS ~ aHalu3.  BBIBOIBI
OTCYTCTBYIOT. OTtBeTbl Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI
OTCYTCTBYIOT. VIMEIOTCSI 3aMeTHbIE
HapyLIeHHUs] HOPM JIMTEepaTypHOU
peun.

MeTanpeJIMeTHbIe Pe3yJibTaThl: - JeMoHcTpanus crocoOHocTer K | [Ipakruyeckue
-OBJIaJICHUE YMEHHMAMH WU HaBBIKaMH | y4eOHO-TIO3HABATEIbHOM U | 3aHATHUSA, CEMUHAPBI
pasNMYHBIX BUJOB  IIO3HABATEIIBHOW | IPOCKTHOM JEATCIIEHOCTH y4eOHO-TIPaKTHYECKHE
NESTeIbHOCTH ISl W3Y4YCHHs PasHBIX | - UCIIOJIb30BaHUE Pa3MYHBIX | KOHPEPEHIUH,
CTOPOH OKPY’KalOILEr0 €CTECTBEHHOIO | METOJOB pEIICHHS MPAKTUYECKUX | KOHKYPCHI,
MUDA; 3a]1a4;- UCTIIOJb30BAHNE PA3IUYHBIX | OJMMITHA]IBI,
— TIIPUMEHEHHE OCHOBHBIX METOJIOB | peCcypcoB JUTSI JOCTHKEHHUS | HAOJIIOJICHHE 3a
no3HaHusi  (HAONIONEHUS, HAYYHOTO | [TOCTABIEHHBIX LIETEH - HaBBIKAMU pabOTHl B
AKCIIEPUMEHTA) JUISt U3Y4YEHUs | IEMOHCTpAIsl  CIIOCOOHOCTEH K | TJIOOAJIbHBIX,
Pa3IMYHbBIX CTOPOH | y4eOHO-HCCIIET0BATENBCKOM U | KOPIIOPATHBHBIX u
€CTECTBEHHOHAYYHOH KapTHHBI MUPA, C | MPOEKTHOM JAEITEIBHOCTH; JIOKAJIbHBIX
KOTOPBIMH BO3HHMKAeT HEOOXOJUMOCTH | - UCIIOJIb30BaHUE pa3NMYHBIX | MH)OPMAIIMOHHBIX
CTAIKMBAaThCI B MPO(PECCHOHATIBHOM | CPEACTB U METOMOB IPU PEaIM3aliM | CETAX, Hay4HbIX
cdepe; CBOUX MJEH U TPAKTUYECKUX 3a/1a4 | OuOImoTeKax
— YMEHHUE OIpeleNaATh LEeNU U 3aJadd | B mpodeccuoHanbHoi chepe pa3IMYHBIX
IEATEIbHOCTH, BBIOUPATh CpeAcTBa A | -3 PEKTUBHBIN MOUCK HEOOXOIUMOM | OpraHu3aIHii
WX IOCTIKEHUS HA MTPAKTHKE; uHpOpMAIIHH; pe3yNbTaThl
— YMEHME HCIIONb30BaTh PA3IUUYHBIC | -HCIIOIL30BAHKE Pa3MYHBIX | HAOJIOICHHMIA 3a
HMCTOYHUKH TUTST IIOJIyY€HHUs | HICTOYHUKOB MH(OPMAIINH, BKIIOYAS | 1EATEIHHOCTHIO
€CTECTBEHHOHAYYHOU HH(OpMALUU U | DIIEKTPOHHBIE; o0yuJarormerocs B
OLICHUBATh €€ JIOCTOBEPHOCTb IJISl | -I€MOHCTpAIlHs CIOCOOHOCTH | Mpoliecce OCBOCHHUS
JOCTHIKEHHUS IIOCTABJIIEHHBIX LEJIEH MU | CAMOCTOSTENFHO HCIOJIBb30BaTh U | 00pa3oBaTeNbHON
3ajad; KPUTHUYECKH  OIEHUBATh POrPaMMBI

HE0OXO0AMMYI0 HH(OPMAITUIO JIJIst

BBITIOJTHEHUS MOCTaBJICHHBIX

y4eOHBIX 3a7ay;

-JIEMOHCTpALHs CIOCOOHOCTH

CaMOCTOSITEIIbHO aHAIM3UPOBATh H

MIPEICTaBISATh HEOOXOUMYIO

WHOOPMALIAIO  JIJIT  BBITOJTHCHHUS

MOCTAaBIEHHBIX  Y4eOHBIX  3a/ad-

caMoaHaJm3 u KOPPEKIIHS

pE3yNbTaTOB COOCTBEHHON padOTHI,

WHTEPIPETUPOBAHUE
JINYHOCTHBIE pe3yJbTaThl | - MPOSIBICHUE TpaxkIaHCTBeHHOCTH, | HabmoneHue 3a
--yCTOMYUBBIA MHTEpEC K HCTOPHM U | MATPUOTH3MA; e TEIbHOCTHIO
JOCTHKCHHSIM B o0J1acTH | - 3HAHWE HCTOPHH CBOEH CTpaHbl, | 00YYArOIIETOC B
€CTECTBEHHBIX HAyK, YYBCTBO TOPJOCTH | TOCTHUKEHHI OTEUYECTBEHHBIX | TIPOIECCE OCBOCHUS
3a POCCHHCKHE €CTECTBEHHBIC HAYKH; VYEHBIX; o0pa3oBaTebHOU
— TOTOBHOCTb K  IPOJOJDKEHUIO | - IPOSBICHUE aKTUBHOW KU3HEHHOW | MPOTpamMMBbl
oOpa3zoBaHus, MOBBIIICHUIO | TIO3MIINH;

KBaJIM(pHUKAIMKA B M30paHHOM

- JEMOHCTpanusd TIOTOBHOCTH K
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npoeCCUOHATTBHON  IEITETBHOCTH  C
UCIIOJIb30BAHUEM 3HAHUI B 00JacTH
CCTCCTBCHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHUE 3HAYUMOCTHU
KOMHCTCHHI/If/'I B 00JIaCTH €CTECTBEHHBIX
HayK JUIsd dYelloBeKa M OOIIeCTBa,
yMEHHE UCIIOIb30BaTh
TEXHOJIOTHYECKHE  JIOCTHXKCHHS B
o0jacT XWUMHU W OWOJIOTMH  JUIA

MOBBIIICHUS COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO pa3BHUTHS B
BBIOpaHHOM npodeCcCHOHATbHON
JIEATEIIbHOCTH;

- yMeHHUe MIPOAHAIM3UPOBATH
TEXHOTCHHbIE ITOCJICCTBUS JUIST
OKpyXaromie cpeabl, OBITOBOH U
MIPOU3BOJICTBEHHOU JIEATEIbHOCTH
YyeJIOBEKA,

- TOTOBHOCTD CaMOCTOSTENIHHO
0OBIBATh HOBEIE TUTS ceds
€CTECTBCHHOHAYYHBIC 3HAHUS c

HCIOJIb30BaHUEM JUISL 3TOTO AOCTYTHBIX
MCTOYHHUKOB HH(pOpMaIum;

- yMEHHE YIOPaBIATh CBOEH
IM03HABaTEILHOM JIESTEIHHOCTBIO,
MIPOBOJIUTH CaMOOIICHKY YpOBHS
COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO
pa3BUTHS;

- YMCHUEC BBICTpanBaTh
KOHCTPYKTHBHBIE B3aMMOOTHOIIECHUS B
KOMaHJIe TI0 PEIICHUIO OOIIMX 3a7a4 B
00J1aCTH €CTECTBO3HAHMS;

CaMOCTOATEIIbHOH, TBOPYECKOU
JESATEIIBHOCTH;

- CO3HATEIBHOE OTHOLICHHE K
IIPOAOIKEHUIO 00pa30oBaHUs
-IEMOHCTpAIHS chopmupo-
BaHHOCTH MHUPOBO33PEHU,
OTBEYAIOUICTO COBPEMEHHBIM
peanusM;

- JEMOHCTpalMs  HHTepeca K

AOCTHXKCHUEM CCTCCTBEHHBIX HAYK
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