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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  CITIO (OIIOIT CIIO) mo mpodeccun 23.01.03 Amtomexanuk Ha 0aze
OCHOBHOTO 00111eTO 00pa30BaHUs.

PaGouast nmporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero
00pa3oBaHUsl, MPEABIBISIEMBIX K CTPYKTYpE, COJEPNKAHUIO U pe3yJbTaTaM OCBOCHUS
yueoHou aucrurinabl YIIB.10 «EctecTBO3HaHUEY», B COOTBETCTBUHU ¢ PekoMeHmarusMu
[0 OpPraHW3alMKM TOJYYEHHs] CPEeIHEro oOIlero oOpa3oBaHUsT B Ipejaesiax OCBOCHUS
00pa3oBaTEIbHBIX MPOTpaMM CpelHero mpodecCHoHaNbHOrO oOpa3oBaHus Ha 0a3e
OCHOBHOT0 00111er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUl (helepalIbHBIX TOCYAaPCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJAPTOB U MOIyYaeMOU MPOPeccCur CpeIHero npophecCuoHaIbHOIO
oOpazoBanus (mucekMo JlemapTaMeHTa roCyIapCTBEHHON MOJUTHKU B cepe MOArOTOBKU
pabounx kaapoB u JAI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpammbl yueOHou muctuiuimael YIIB.10 «EcrectBo3nanue»
HaIpaBJIEHO Ha JOCTHKEHUE CIAEAYIOIUX LEeei:

- OCBOCHHE 3HAHUU O COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHE MHUPA U METOJaX
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HamOojee BaXKHBIMH HACIMHU M JTOCTHIKCHHSIMH
€CTECTBO3HAHUS, OKA3aBIIMMHU OIpPEACNAIONIee BIUSHUE Ha pPA3BUTHE TEXHUKUA U
TEXHOJIOTHH;

- OBJIQJICHHE YMEHUSIMU MPUMEHSTH MMOJTyUYEHHBIC 3HAHUS NIl OOBSICHEHUS SIBJICHUI
OKPY’)KaIOIIero  MUpa,  BOCHpUATHS  WH(POpPMAIMM  E€CTECTBEHHOHAYYHOTO U
po¢eCCUOHATIEHO 3HAYMMOTO COACPIKAHUS;

- pa3BUTHE WHTEIUICKTYaJbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U KPUTHUUYECKOTO
MBIIIUICHUSI B XOJIe TMPOBEACHHUS MPOCTEHIIUX HWCCICIOBaHUM, aHajau3a SBJICHUM,
BOCIIPHATHS M HHTEPIIPETAIINN €CTCCTBEHHOHAYYHOW MH(POPMAIIHH;

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



WCTOJB30BaHUs JOCTUKEHUW €CTECTBEHHBIX HAayK Jid Pa3BUTUA UUBWIM3ALUU U
MOBBIIICHUS Ka4eCTBa KU3HU;

- IPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAHUI B MPOPECCUOHAIBHON JESTEIHHOCTU U
MMOBCETHEBHOM JKU3HM ISl 00eCTICUeHHsI O€30MaCHOCTH KU3HEICATSIbHOCTH; TPAMOTHOTO
UCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTUM; OXPaHbI 3JI0POBBS, OKPYKAIOIIEH CPEIbl.

B pabouyto nporpaMmy BKJIIOYEHO COJAEpKaHUE, HANpaBJICHHOE HAa (OPMHUpPOBAHUE
y 0OydJaronuxcsi KOMIETEHITMH, HEoOXOMUMBIX i KadecTBeHHOro ocBoeHuss OIIOIT
CIIO nHa 0a3e OCHOBHOrO 00IIEro 00pa3oBaHUS C TOJYYEHHEM CpPEIHEro OOIlero

00pa3oBaHUsl; MPOrpaMMbl OATOTOBKY KBATU(PUIIMPOBAHHBIX pa0OUUX, CIYKAILIKX.

OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUIIJIMHBI

EcrecTBO3HaHHME — Hayka O SBJIEHUAX M 3aKOHAX npuponpl. COBpEMEHHOE
€CTECTBO3HAHHWE BKJIIOYAET MHOXECTBO €CTECTBEHHOHAYUYHBIX OTPaciei, M3 KOTOPBIX
HauOoJiee BaXXKHBIMU SIBJISIOTCS (U3MKa, XUMUA U Ouosiorus. OHO OXBaThIBAET IIUPOKUN
CHEKTpP BOIPOCOB O Pa3HOOOPAa3HBIX CBOMCTBAX OOBEKTOB MPHUPOJbI, KOTOPHIE MOYKHO
paccMaTpuBaTh Kak €IMHOE LEIIOE.

EcTecTBeHHOHAyuYHbIE 3HAHWSA, OCHOBAaHHBIE HA HHUX TEXHOJOTUH, (HOPMHUPYIOT
HOBBI 00pa3 *KW3HU. BBICOKOOOpPa30BaHHBIN YEJIOBEK HE MOKET JUCTAHIIUPOBATHCS OT
(GbyHIaMEHTAIbHBIX 3HAaHUN 00 OKPY’KAIOIIEM MHUpE, HE PUCKYS OKa3aThCid OECIIOMOITHBIM
B Mpo¢eCCUOHANBHON JIeITeNIbHOCTH. JIt000€ MepCcrneKTUBHOE HaIlpaBieHUE AeATEIbHOCTH
YeJIoBeKa NPSIMO MM KOCBEHHO CBSI3aHO C HOBOW MaTepuaibHOM 0a30i U HOBBIMHU
TE€XHOJIOTUSMH, U 3HAHUE UX €CTECTBEHHOHAYYHOU CYIIHOCTH — 3aKOH YCIIeXa.

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

PanvoHanbHBI  €CTECTBEHHOHAYYHBIH METOJ, C(OpMUpOBaBIIMIICS B paMKax
€CTECTBEHHBIX HayK, 00pa3yeT €CTeCTBEHHOHAYYHYIO KApTHHY MHUpa, HEKOe OOpa3HO
dbunocodckoe 00001IeHNE HAYYHBIX 3HAHUH.

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

13 BXHEUIINX OTPACIECH — XUMHUIO.



XHUMHSIT — HayKa O BELIECTBax, UX COCTAaBE, CTPOCHHUH, CBOMCTBAaX, MPOLECCAX
IpEeBpAIllCHUs], UCIIOJIb30BAHUN 3aKOHOB XMMHUHU B MPAKTHUUECKOW JEATEILHOCTH JIIOJIEH, B
CO3/IJaHUU HOBBIX MaTEPHUAJIOB.

buonorus — cocraBHas 4acTh €CTECTBO3HAHMS. DTO Hayka o >kuBOU mpupoze. OHa
M3y4aeT PpacCTUTENbHBIM, >KUBOTHBIA MHpP M YEJIOBEKa, HCMOJb3ys Kak COOCTBEHHBIC
METOJIbl, TaK M METOJbl JPYruX HAyK, B YAaCTHOCTH (PU3MKH, XUMHUM M MaTEMaTUKH:
HaOIIOACHUS, DKCIIEPUMEHTHI, MCCIIEIOBAHUSA C IOMOUIBI0O CBETOBOTO M 3JIEKTPOHHOTO
MHUKpPOCKOINa, O0O0pabOTKy CTAaTUCTUYECKUX JAHHBIX METOJlaMH MaTeMaTH4YEeCKON
CTaTUCTUKU U Ap. BHOJIOrusl BBIABISET 3aKOHOMEPHOCTH, MPUCYILHME 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[asi TpU pasaena, o0sajgaroniue
OTHOCUTEJIBHON CaMOCTOATENBHOCTBIO U LIEIOCTHOCThI0 — «XUMUs», «bruonorus» — 4ro
HE HapyIIaeT MPUBBIYHYIO JIOTUKY €CTECTBEHHOHAYYHOTO 00pa30BaHuUs O0yHarOIINXCS

DTO BBIpaXaeTcsi B COACPXKAHUU OOYUYEHHUS, KOJIMYECTBE YACOB, BBIIEISEMBIX Ha
U3Y4YEHHUE OTAEIBHBIX TEM MPOTPAMMBI, TIIyOHMHE WX OCBOCHHS 00YUaIOIMMUCS, O0BEME U
XapaKkTepe MPaKTUUECKUX 3aHATHH, BUAAX BHEAYIUTOPHON CaMOCTOSTEIBLHOM pabOThI
cTyneHToB. [Ipu n3yueHun y4eOHOro martepuasna Mo XMMUU U OMOJIOTHH LEIecOo00pa3Ho
aKIIEHTUPOBATh BHUMaHUE OOyYaromMXcsl Ha KM3HEHHO BaXKHBIX OOBEKTaX MPHUPOABI U
opraHu3Me 4yejoBeka. OJTo ruapocdepa, armochepa u  Ouocdepa, KOTOpbIC
paccMaTpUBAIOTCSI ¢ TOYKH 3PCHUS XMMUYECKUX COCTAaBOB M CBOMCTB, MX 3HAYCHUS IS
KU3ZHENIEATEIIbHOCTH  JIFOJIEH, 3TO COJEpKaHWE, OCBEIIAIOLIEE poOJdb BaXKHEHIIMX
XUMUYECKUX DJIEMEHTOB B OpraHU3ME 4YEJIOBEKa, BOMPOCHI OXpPaHbl 370POBBA,
MpoQIIAKTAKA 3a00JICBAaHUN W BPEAHBIX TMPHUBBIYEK, MOCIEACTBUN H3MEHEHHUS CPEIbl
oOWTaHUs YesIOBEKa JJIs YeJOBEYECKOM IUBUIIM3ALMH. 3aMETHOE MECTO B COJIEPKAHHUU
y4eOHOM AUCIUIUIMHBI 3aHUMAaeT Yy4deOHBIM MaTepuas, HE TOJIbKO (OPMUPYIOUTUN

€CTECTBEHHOHAYYHYI0 KapTUHY MHUpA Y CTYJEHTOB, HO U PACKPBIBAIOIIUMN MPAKTUYECKOE



3HaY€HHE eCTECTBEHHOHAYYHBIX 3HAaHUH BO BCeX c(hepax 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  MO3HAHWSA, IO3BOJSET c(OpMUPOBATH y  OOYyYAIOIUXCA  LEIOCTHYIO
€CTECTBEHHOHAYYHYI0 KapTHUHY MHpa, HpOOYIAUTh Yy HHUX SMOLMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHHE K M3y4yaeMOMY MaTepuaily, TOTOBHOCTh K BBIOOPY NEWUCTBUM OIpeneIeHHON
HaIPaBJIEHHOCTH, YMEHUE KPUTUUECKU OLICHUBATh CBOM U UYy>KHE JEHCTBUS U MOCTYIIKH.

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

N3yuenue  0011€00pa3oBaTeIbHON yueOHOI 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 YYEFHOM JUCHUIIJIMHBI B YYEBHOM IIJIAHE
VYuebnas aucturuimaa YIIB.10 «EctecTBo3Hanue» sSBIsSeTCs y4€OHBIM MPEAMETOM
mo BBIOOPY M3 oO0s3aTenbHON mnpeaMetrHou obnactu «EctectBenHble Hayku»y DI'OC
cpeaHero ooiiero oopa3oBaHus.
VyeOHas NMUCIUAIUINHA VIIB.10 «EcTecTBO3HAHUEY M3y4aeTcs B
obmeobpazoBarenbHOM 1HKIe ydeOHoro traHa 23.01.03 ApTtomexanmk Ha 0ase

OCHOBHOT'0 00111eT0 00pa30BaHUsI.

4. PE3YJBTATBI OCBOEHUSA YYEBHOM JUCITUIIJINHBI
OcBoenue coxepxanus yueOHow mgucrumumasl  YIIB.10 «EctecTBOo3HaHUE)
o0ecrneunBaeT JOCTHKECHHUE CTyIEHTAaMU CIEAYIOINX 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 AESITEIBHOCTH C HWCIOJB30BAHWEM 3HAHWA B O00JACTH
€CTECTBEHHBIX HaYK;

— OOBEKTUBHOE OCO3HAHUE 3HAUYUMOCTH KOMIIETEHIIMM B 0O0JACTH €CTECTBEHHBIX
HayK JIJIsl 4eJIOBEKa 1 0OIleCTBa, YMEHUE UCIOJIb30BaTh TEXHOJIOTUUECKUE JOCTHKEHUSI B
00JIacTH XUMHUU W OHWOJOTUM JJI1 TOBBIMICHUS COOCTBEHHOTO WHTEICKTYaIbHOIO
Pa3BUTHS B BEIOpaHHOM MPODHECCHOHATBHOM NESITEIFHOCTH;

— YMEHHE MPOaHAIU3UPOBATh TEXHOTCHHBIC TTOCIICACTBUS 1 OKPYKAIOIICH Cpebl,
OBITOBOM U MPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa;

— TOTOBHOCTh CaMOCTOSITEJIbHO JT0OBIBATH HOBBIE ISl C€0sl €CTECTBEHHOHAYUYHbIC
3HAHUS C UCIIOJIB30BAaHUEM JIJISI TOTO JOCTYIMHBIX HCTOYHUKOB HH(OPMAIIUH;

— YMEHHME VIpPaBIATh CBOCW II03HABATEIBLHOW JACATEIIBHOCTHIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO Pa3BUTHS,

— YMEHHE BBICTpaMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHUS B KOMAaHJIE IO
pelIeHnIo o0IIMX 3a/1ay B 00JIaCTH €CTECTBO3HAHUS,

MemanpeomMemHbix:

—OBJIaJICHME YMEHUSIMU U HaBbIKAMH PaA3JIMUHBIX BUJOB IO3HABATEIbHOU
NEATEeIbHOCTH JIJIsl U3YUEHHUSI Pa3HbIX CTOPOH OKPYIKAIOIIET0 €CTECTBEHHOTO MUPA;

— TPUMEHCHHE OCHOBHBIX METOJOB IIO3HaHUSA (HAOJIIOACHUS, HAYYHOIO
AKCIIEPUMEHTA) JIJIs1 U3YUYEHUS PA3IUYHBIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MHUpa, C
KOTOPBIMH BO3HHMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MIPOGECCHOHAIBHOM cdepe;

— yMEHHE ONpEeNeNATh LIEIU U 3aJad JIeITeIBHOCTH, BRIOMpATh CPEACTBA JJIA HUX
JIOCTUKEHUS HA MPAKTUKE;

—yMEHHUE HCIIO0JIb30BaTh pa3JInyHbIe HCTOYHHKH TS MOJTYyYEHUS
€CTECTBEHHOHAYYHON HH(OpPMAIMM W OIICHWBATh €€ JTOCTOBEPHOCTH [IJISi JOCTHIKCHUS
IMOCTABJICHHBIX IIEJICH U 3a/1a4;

npeomemuulx:

- c(hOpMHUPOBAHHOCTH MpEICTaBICHUN 0 [IEJIOCTHOU COBPEMEHHOMU
€CTeCTBEHHOHAYYHOM KapTUHE MHpa, TPUPOJIE KaK E€IWHOW I1IEeJIOCTHOM CHCTeMe,
B3aMMOCBSI3H Y€JIOBEKa, MMPHUPOJIBI U OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax

BcenenHnoi;



— BIAJICHUE 3HAHUSMU O Han0oJiee BAKHBIX OTKPBITUAX M JOCTIKCHHUSIX B 00JaCTH
€CTECTBO3HAHMSI, NOBJIUSBIINX Ha ABOJIOLMIO MPEJICTABICHUN O MPUPOJE, HA Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHI;

— c(hOpPMHUPOBAHHOCTh YMEHHMsSI TPUMEHSATH E€CTECTBEHHOHAYUYHbBIC 3HAHUS IS
OOBSICHEHHS OKPY’KAIOIIUX SIBJICHUM, COXPAHEHHUS 3/10pOBbs, oOecredeHnss 0€30nacHOCTH
KUBHENIEATEIbHOCTH,  OEpEeKHOTO  OTHOILIEHUS K  TPUPOAE,  PalMOHAIBHOTO
IPUPOIOTIONB30BAHUS, a TAKXKE BBIMOJIHEHUS POJIM TPAMOTHOTO MOTPEOUTETIS;

— c(OpMUPOBAHHOCTh MPEJICTABICHUNA O HAYYHOM METOJE TMO3HAHUS MPUPOJLI U
CpPEACTBAxX U3YUYEHHUSI MEraMupa, MaKpOMHpa U MUKPOMUPA; BIAJEHUE TPUEMAMU

€CTECTBEHHOHAYYHbIX  HAOJIOJICHUI, OMBITOB, MCCJIEIOBAaHUM UM  OICHKHU
JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB;

— BIJIQJICHUE TOHATUHAHBIM anmapaToM €CTECTBEHHBIX HAayK, [O3BOJISIIOLINM
MO3HaBaThb MHUpP, Yy4YacTBOBAaTh B JHUCKYCCHUSAX [0 €CTECTBEHHOHAYYHBIM BOMpPOCaM,
WCIIOJIB30BaTh PA3JIMUHbIC UCTOYHUKU MH(POpMAITUU SISl TOATOTOBKU COOCTBEHHBIX padoT,
KPUTHUYECKU OTHOCUTBHCS K coobmenussMm CMU, conepxamum HayuyHy10 HHGOpMAITIIO

—C(OpPMUPOBAHHOCTh YMEHHI TIOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYUYHOIO
3HAHMS JJI1 KaXJIOTO YeJIOBEKa HE3aBHUCHUMO OT €ro NnpoeCcCHOHAIBHOU JesSTEIbHOCTH,
paznmuuath (akThl U OIEHKH, CPaBHHMBATh OLICHOYHBIE BBIBOJBI, BHUJETh HX CBS3b C

KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAECIECHHON CUCTEMON IEHHOCTEN.

COJIEP)KAHUE YYEBHOM JJUCIIUIIJIMHBI XUMU S
OO01mas 1 HeoOpraHu4veckasi XuMus

BBenenue

XUMHUYECKasi KapTUHA MUpPa KaK COCTaBHAs YAaCTh €CTECTBEHHOHAYYHOW KAPTHUHBI
Mupa. Poib XMMUU B )KHU3HU COBPEMEHHOTO OOIIECTBA.

[IpumeHnenne AOCTMKEHUW COBPEMEHHOW XHMHH B TyMaHUTapHOU cdepe
JIeSITeTLHOCTH 00IIIeCTBA.

XUMHUECKOe cojiepKaHnue y4eOHON AUCITUTUTHHBI « ECTeCTBO3HAHUE) MPU OCBOSHUU
cnermanbHocTet  CIIO  commanbHO-dPKOHOMHUYECKOTO UM TyMaHUTapHOrO mpoduieit

npodeCcCUOHATLHOTO 00pa30BaHUsI.



OCHOBHbIE IOHATHSA U 3aKOHbI XUMHHU
[Tpenmer xumuu. BemectBo. ATom. Moinekyna. XUMUYECKUil 3J€MEHT U (HOPMBI
€ro CymecTBoBaHus. [IpocThie U C1oKHBIE BEMIECTBA.
OTpaxkeHUEe XHUMHUYECKHUX CIOKETOB B  IPOU3BEICHUSAX  XYJI0KECTBEHHOU
JIATEPATYPBbI U HCKYCCTBA
JlemoHCTpannmn
Habop Mozenell aToOMOB U MOJIEKY L.
N3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMUK. Macca aTOMOB U MOJIEKYI.
OTHOcUTENbHBIE aTOMHAasi W MOJIEKYJApHass Macchbl. KonmyecTBO BelllecTBa.
[Tocrosinnas ABoranpo. MonspHass macca. 3akoH ABorajapo. MossipHbIi 00beM Ta30B.
KonnyecTBeHHbIE W3MEHEHUMS B XUMHM KaK YacTHBIM CiIydyall 3aKOHOB TIiepexona
KOJIMYECTBCHHBIX M3MEHEHHH B KauecTBeHHbIC. M.B.JIOMOHOCOB — «II€pBBIM PYCCKHUM
YHHUBEpCHUTETY. MumtocTpaiiuy 3aKkoHa COXpaHEHHS] MACChI BEILIECTBA.
IHepuoanueckuii 3axoH u Ilepuoguyeckast cucrema
xumMuueckux djemenTon .. MenaeneeBa
OtkpeiTne Ilepuomnueckoro 3akoHa. Ilepumoamyeckas cHUCTEMAa XUMHUYECKUX
snementoB J[.MI. MenneneeBa. 3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoit
CUCTEMbl XUMHYECKUX d3jieMeHTOB [[.M.MenneneeBa misi pa3BUTHUS HAYKW U MOHUMAaHMS
xuMuueckoil kaptunbl mupa. J[.M. MenneneeB o0 oOpa3oBaHMU W TOCYJIApPCTBEHHOM
noynmtuke. JlemoncTtpanus. Pazmuunbie dopmer [leprnonnyueckoit CUCTEMbI XUMHYECKUX
anemenToB /.M. MeHpeneena.
Crtpoenue BeniecTBa
KoBanentHas cBs3b: HenoJisipHast ¥ nosisipHast. MoHHast cBs3b. KaTHOHBI M aHUOHBI.
Meraimueckas cBs3b. BonopoaHas CBA3b.
JemoHcTpanus
OO6pa31pl BEIIEeCTB U MAaTEPUAJIOB C PA3JIMUHBIMUA TUIIAMU XUMUYECKOU CBSI3H.
Boaa. PactBopsl
Bona B mpupose, ObITy, TEXHHKE W Ha MPOU3BOACTBE. DPU3NUECKHE U XUMHUYECKUE
cBoicTBa BOJBI. OmnpecHEeHHE BOJAbI. ArperatHble COCTOSIHHMSA BOJIbI M €€ MEepPexojbl U3

OJHOI'0 arp€raTHoro COCTOAHHA B Apyroe.
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JemoHcTpanus

@u3nyecKknue CBOWCTBA BOJBL: IOBEPXHOCTHOE  HATSKEHUE, CMAadYMBaHHUE.
Xumunyeckue peakuuu. [loHATHE 0 XMMHUYECKONW peakuuu. THUIbl XUMHAYECKUX PEaKLUU.
CkopocTb peakiyu U (aKkTopbl, OT KOTOPBIX OHA 3aBUCHT.

JeMoHcTpanus

XHWMHYECKHUE PEAKIUH C BBIJICIICHUEM TEIUIOTHI.

Heopranuveckue coequHeHust
Knaccudpukanusi HeOpraHu4eCKMX CoeIMHEeHU M UX CBOICTBA.

Oxcuipl, KUCJIOThI, OCHOBAHUSI, COJIH.

IHoHnsiTHE O THAPOIH3E COJICH.

Cpena BOIHBIX PacTBOPOB COJICW: KUCIasg, HEUTpaabHas, 1IeJIouHas. BogopoaHblii
nokasareiss pH pactsopa.

Mertasbl. O0mue pusnyeckre 1 XUMHYECKUE CBOMCTBA METAILIOB.

Hemeransbl. O011as XxapakTeprUCTHUKa TJIaBHBIX MOArPYII HEMETAIOB HA IPUMEPE
raJIOr€HOB.

Baxneimme COeIMHEHUS METAUIOB U HEMETAJUIOB B IPHUPOJE U XO3SIMCTBEHHOU
NEeATEIBHOCTH YEJIOBEKA.

MeTtamibl U CIUIaBbl KaK XyJ0>KECTBEHHBbIM MaTepuasl. COeIMHEHHsS] METaJUIOB KaK
COCTaBHasl 4acTh CPEACTB M300pa3UTENBHOrO0 UCKyccTBa. HemeTaysipl U UX COEIUHEHUs
KaK COCTaBHas 4aCTh CPEJCTB U300pa3UTEIILHOTO UCKYCCTBA.

JleMoHCcTpannu

B3auMopeiicTBuE METAIJIOB ¢ HEMETAJIIaMH (LIMHKA C CEpOil, aJlOMUHMS C HOA0M),
pacTBopaMM KHCJIOT M Imenodeil. ['opeHne MetayyioB (IIMHKA, >Keje3a, MarHusi) B
Kuciopojie. BzaumoaencTBrue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEJBIO.
BoccranoButenbHbIE CBOWCTBA METAIIIOB.

[IpakTrueckue 3aHATUA

Onpenenenue pH pactBopa coneil.

B3aumonericTBue

Opranunyeckasi XuMms
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OcCHOBHBIC TOJIOKEHMSI TEOPUHU CTPOCHUS OPraHUYECKUX  COCAUHEHUU.
MHoroo0Opa3ue opranndeckux coequHenuit. [lonstue nzomepunu.

Yraesogopoabl. llpenenbHble W HENpPEAENbHBIE  YIJIEBOAOPOABL.  Peakuus
nonumepusanuu. [IpupoHbIe MUCTOYHUKHU YTJIIEBOAOPOJAOB. YTIJIEBOAOPOABI KaK OCHOBA
MEXIYHAPOJAHOTO COTPYIHUYECTBA M BAKHEHIIMA HCTOYHUK (OPMHUPOBAHUS OOJKETa
P®.

Kuciopoacoaep:kamue OpraHu4ecKue BellecTBA. [IpencraBurenu
KUCJIOPOJICOICPKAIMNX OPraHUYECKUX COEAWHEHUN: METHJIOBBIM M 3THJIOBBIM CHUPTHI,
TJIUIIEPUH, YKCYCHas KuciaoTa. JKupbl Kak ClI0kKHBIE (DUPHI.

AJIKOTOJIM3M M €r0 OTPAKEHHUE B MPOU3BEICHUSIX XYI0KECTBEHHOU JIMTEPATYPHI U
M300pa3uTEIBLHOrO UCKYCCTBA. Y TJIEBOBL: INIFOK03a, KpaxMmall, LeJUTF0I03a.

A3oTcoaep:kaniue OpraHnyecKue coeJuHeHusi. AMUHBI, aMUHOKHUCIIOTHI, OCIKH.
CrtpoeHnue u 6uonornyeckast GyHKIUs OEIKOB.

JleMoHcTpanuu

[Tomy4yeHue 3TUIEHa U €r0 B3aUMOJEHCTBUAE C pACTBOPOM II€PMaHraHaTa Kaiaus,
OpoMHOI1 Bostoi. KauecTBeHHas peakuys Ha rMlepuH. [[BeTHbIE peakuu OeKoB.

IlimacTmacesl 1 BosiokHA. [loHsAATHE O MUIAcCTMaccax M XMMHYECKUX BOJIOKHAX.
HarypanbHble, CHHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA.

[IppumeHeHne mNONIMMEpPOB B MPUKIAAHOM M KJIACCUYECKOM H300pa3uTeIbHOM
UCKYCCTBE.

JeMoHcTpanus

PaznuuHbie BUIBI IIACTMACC U BOJIOKOH.

Xumus v :KU3Hb

XUMHUSA U OPraHu3M 4eJI0BeKa. XMMHUYECKHUE DJIEMEHTHI B OPraHU3ME YEJIOBEKA.
Oprannueckre ¥ HeOpraHudeckue BemiecTBa. OCHOBHBIE J>KM3HEHHO HEOOXOIMMBIE
COCMHEHUs: OE€JIKU, YIJIEBOIbI, KUPbI, BUTAMUHBI. YTJEBOJbl — TJIABHBI HCTOYHHUK
SHEpPruM opraHusma. Posb kHpoOB B opranusme. XOJECTEPUH U €ro pojib B 3J0POBbE
YyeyoBeka. MuHepalbHbIE BEIIeCTBA B NPOJYKTAaX NUTAHUS, TMHIIEBBIE TOOABKU.
COanancupoBaHHOE MUTAHUE.

Xumus B ObITy. Bona. KauectBo Boabl. Moromiue u unctsume cpencrsa. [Ipasuna
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0e3omacHoi paboThI CO CpecTBaMH OBITOBOM XUMUHU.

Ponb XMMHUYECKHX 3J€MEHTOB B U3HHU pacTeHUU. YA00peHus. XUMUYECKUE
CPEACTBA 3aIMThI PACTCHUM.

BHNOJIOT'UA

buosioruss — COBOKYNHOCTHL HAayK O 3SKHBOM mpupoge. MeToapl Hay4HOIO
no3Hanuss B Ouosoruu JKuBas mnpuposa kKak OOBEKT H3ydeHus Ouosioruu. MeTosl
WCCIIEIOBAHMs >KUBOM TpHUponabl B Ouonoruu. OmnpeaeneHUe >XKU3HU (C MPHUBICYCHHEM
MaTepuaia u3 pa3aesnoB GU3NKU U XUMHHK). Y POBHU OpraHU3alluy )KU3HH.

JleMoHCTpauuu

YpOBHH OpraHu3alyu KU3HHU.

Metobl TO3HAHUS )KUBOW NPUPO/IBL.

Kuerka

Hcropus n3ydenns kineTku. OCHOBHBIE TOJIOXKEHHUS KIETOYHOU Teopuu. Kierka —
CTPYKTYPHO-(DYHKIIMOHAJIbHAS (3JIEMEHTapHAsI) €AMHULIA KU3HU.

Crpoenne knetrku. IIpokaproTel U 3yKapuOThl — HU3IIWE U BBICIINE KIJIETOYHBIE
oprann3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI KJIETKM 3yKapuoT. Kinetounoe sapo.
OyHKUMS Apa: XpaHEeHHe, BOCIPOU3BECHHUE U Nepeiaya HacaeICTBEHHON nHpopmManuu,
perynsiuus XUMHYECKOW AakKTUBHOCTU KJIETKH. CTpykTypa HU (QYyHKIHH XPOMOCOM.
AyYTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.

buosiornueckoe 3Ha4eHUE XUMHUYECKUX JJIEMEHTOB. Heopranumdeckue BeliecTtsa B
COCTaBe KJETKH. POJb BOABI Kak pACTBOPUTENSI U OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEHN
CpelIbl OpPraHu3MOB. YTIIEBOAbl U JUOUABI B KieTke. CTpykTypa U OHOJIOTHYECKHE
¢ynkuuu 6enkoB. CTpoeHHE HYKJIEOTHIOB U CTPYKTypa NojuHykiIeoTuanbix neneit JHK
u PHK, ATO.

Bupycet u OGaktepuodaru. HexnerouHoe cTpoeHHe, >XKU3HEHHBIM LUKJI U €ro
3aBUCUMOCTh OT KJIETOYHBIX (QopM *Ku3HH. Bupycbl — B030ynuTenu WHOEKIUOHHBIX
3a0oneBanuii; moHaTue o0 OHKoBHpycax. Bupyc mmmyHomeduiuta uenoreka (BUY).
[Tpodunaktuka BUY-undexun.

JdeMmoHcTpanuu

CrtpoeHue MOJIeKyIIbl OenKa.
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Crpoenne monexynsl JIHK.

CTpoeHune KIETKH.

CtpoeHune KIETOK TPOKAPUOT U 3YKapHOT.

CrtpoeHue Bupyca.

IIpakTnyeckue 3aHATHS

HabnrogeHnue KJIETOK pacTeHHd M KUBOTHBIX IOJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax U UX OMHCAHHE.

CpaBHEHUE CTPOEHUS KJIETOK PACTEHUH U )KUBOTHBIX.

Opranusm
Opranmzm — eauHoe nenoe. MHorooOpasue opranu3moB. OOMEH BELIECTBOM U

SHEPrued C OKpYyXkarollell cpelodl Kak HEOoOXOJAMMOE YCJIOBUE CYIIECTBOBAHMS >KUBBIX

CHCTEM.
CrocoOHOCTh K CaMOBOCHPOHU3BEJCHUI0O — OJHA M3 OCHOBHBIX OCOOCHHOCTEH
’KUBBIX OpraHM3MOB. JlelleHHe KIETKM — OCHOBa pOCTa, Pa3BUTHSA U Pa3MHOKCHHS

opranu3moB. becnonoe pasmHoOxeHue. [lonoBOM mpouecc W I0J0BOE pPa3MHOXKEHHUE.
Omnoa0TBOpEHKE, €ro OMOJIOrMYeCKOe 3HAaUCHUE.

[Tonarne 00 WHAMBUIYyaTIbHOM (OHTOTEHE3), AMOpPHOHAIBLHOM (PMOPHOTEHE3) U
MOCTAMOPUOHATBLHOM pa3BUTHH. IHANMBUyaIbHOE Pa3BUTHE YEJIOBEKA U €T0 BO3MOXHBIE
HapyILICHHUS.

OOmue mpeacTaBieHUs] O HACJIEICTBEHHOCTH M W3MEHYMBOCTH. [eHeTHueckas
TEPMHUHOJIOTHS U CUMBOJIMKA. 3AKOHOMEPHOCTH HaclienoBaHus. HacnenoBanue nmpru3HakoB
y 4yenoBeka. llomoBeie xpomocombl. ClEmIeHHOE ¢ TMOJOM  HAacJeIOBAHUE.
HacnencrBennbie 00Ji€3HU YENIOBEKA, UX MPUUUHBI M TpoduiaakTuka. COBpeMEHHBIC
MPEJCTABJICHUS O T€HE U TEHOME.

['eneTnueckne  3aKOHOMEPHOCTH  W3MeH4YuWBOCTH.  Knaccudukamus — hopm
W3MEHUYMBOCTU. BIusgHNE MyTareHOB Ha OpraHr3M YEJIOBEKA.

[Ipenmer, 3aga4n U METOMBI CEJIEKIMU. [ €HETUUECKHE 3aKOHOMEPHOCTH CEJICKIIHH.
Yyenne H.U. BaBunmoBa o 1eHTpax MHOTOOOpa3uwsi W MPOUCXOKICHUS KYyJIbTYPHBIX
pacTEeHUM.

BI/IOTCXHOHOFI/IH, €C NOCTUIKCHUA, IICPCIICKTUBLI PA3BUTHA.
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JeMoHCTpanun

OOMeEH BeIEeCTB U MPEBPAILIEHUS] JHEPTHH B KIICTKE.

JleneHue KIETKH (MUTO3, MEHO3).

CrniocoObl 6ecroIoro pa3MHOKEHHUS.

On1010TBOPEHNE Yy PACTEHUH U )KUBOTHBIX.

NHnuBuAyalbHOE Pa3BUTHE OPTAHU3MA.

HacnenctBenHbie 601€3HU Y€I0BEKA.

Bimmsinue ankoroyimsma, HApKOMAaHUM, KyPEHUS HA HACIIEICTBEHHOCTb.

MyTanuu.

MonudukannoHHas U3MEHYUBOCTb.

[{eHTpBsl MHOTOOOpa3us U MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHUH.

HckyccTBeHHBIN 0TOOD.

Hccnenosanus B 001aCcTH OMOTEXHOJIOTHUH.

IIpakTHyeckue 3aHATHSA

Perienue 3i1eMEeHTapHBIX TEHETUYECKUX 3a1a4.

AHaJIN3 U OLIEHKA 3THUYECKUX ACTIEKTOB Pa3BUTHUS HEKOTOPBIX MUCCIENOBAHUN B
OMOTEXHOJIOTHH.

Bun

OBOJIIOLIMOHHAs Teopus M €€ podb B  (OPMHUPOBAHUHU  COBPEMEHHOMU
€CTECTBEHHOHAay4YHOU KapTHUHBI Mupa. Bun, ero kpurepuu. llonmynsuns kak CTpyKTypHas
eauHUIa BUAa U 3Botounn. Cunrernyeckas Teopus sBomtonuu (CTI). [IBuxkymime cuibl
3BOJIIOLIMH B cooTBeTcTBUU ¢ CTD.

Pesynbratel  sBomounu. CoxpaHeHHe MHOroo0Opasus BHJIOB KaK OCHOBA
YCTOWYMBOTO pa3BuTUsi Ouocdepsl. [lpuunHbl BBIMHpaHUS BHUAOB. buosorudeckuit
nporpecc u OMOJIOTUYECKHM perpecc.

['MnoTre3sl NPOUCXOKAECHUS KU3HU. Y CIOXKHEHUE JKUBBIX OPraHW3MOB Ha 3eMJie B
IIPOLIECCE JBOJIIOIMU. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTHU. JlokazarenbcTBa pOACTBA
YeJIOBEKa € MIICKONHTAIOIMIMMHU KUBOTHBIMU. DakKkTOpbl AHTPOINOIEHE3a: YCIOXKHEHUE
NONYJIALIMOHHON  CTPYKTYpbl BHJA, HW3TOTOBIECHUE OpYyAUH TpynAa, TMeEpexod OT

PACTUTCIILHOI'O K CMCIIAHHOMY THITY IIMTAHWA, UCIIOJIb30BAaHHUC OI'HA. [lossBneHue
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MBICIIUTENIBHON AESTENFHOCTU U WIEHOpa3AeabHOM peun. [Iponcxoxaenre yenoBeyecKux
pac.

JleMoHCTpau

Kpurepuu Buza.

[Tonymnsauust — CTpyKTypHas €IMHULIA BUIA, AMHUIIA BOJIIOLINH.

JIBUKYIIIHME CUITBI SBOIOIUU.

Bo3HuKHOBEHHE U MHOT000pa3ne MpUCIIOCOOICHUN Y OPraHU3MOB.

Penkue u ncyesaroniue BUIbI.

JIBM>KyIIME CHITBI aHTPOIIOTEHE3A.

[TpoucxoxaeHre 4enoBeKa U YeI0BEYECKUX pac.

IIpakTuyeckue 3aHATHS

Omnucanue ocodeil Buia no MOpQoIoruueckoMy KpUTEPHIO.

AHanu3 1 olleHKa Pa3IUYHBIX TUTIOTE3 MPOUCXOKICHUS )KU3HH.

AHanu3 1 OIIeHKa Pa3IUYHbIX THIOTE3 IPOUCXOKICHUS YETTOBEKA.

IKOCHCTEMBbI

[IpenMer ¥ 3amauu SKOJIOTMHU: y4YeHHE 00 HSKOJOTMYECKUX (PakTopax, y4ye€HHUE O
coo0IecTBaXx OPraHU3MoOB, YUeHHE 0 Onocdepe.

Okojorudeckue (akToppl, OCOOCHHOCTHM WX BO3ACUCTBUA. KOJOTMYecKas
xapaktepuctuka Buna. [lonstue 00 »dKomornyeckux cuctemax. lLlemn nuTanwms,
Tpouueckue ypoBHHU.

buoreonienos kak skocucteMa. buochepa — riobanpHas skocuctema. YueHue B.
N. Bepnanckoro o Ouocdepe. Ponb xuMBBIX opraHu3smMoB B Ouocdepe. buomacca.
buonornueckuii KpyroBopor (Ha mpuMepe KpyroBopotra yriaepoja). (OCHOBHbIE
HampaBJIeHUs] BO3JEHCTBUA uyeloBeka Ha Ouocdepy. Tpanchopmanus ecTecTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo3KOCHUCTEM (arporeHO30B).

JleMmoHcTpanuu

Dkosnoruyeckne (PaKkToOpbl M UX BIUSHUE HA OPTAaHU3MBI.

MeXBHIOBBIE OTHOIICHHS: TAPA3UTU3M, XUITHUIECTBO, KOHKYPEHITHS, CHMOHO3.

SApyCHOCTB pacTUTETHLHOTO COOOIIECTRA.

Kpyrosopot yriepoaa B 6uocdepe.
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3anoBeHUKY U 3aKa3HUKH Poccun.

IIpakTH4yeckue 3aHATHUS

CocraBiieHue cxeM nepeaadyu BEIIECTB U SHEPTUM (LIeTel TUTaHuUS ).

CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCUCTEM U arpodKOCHUCTEM CBOEH
MECTHOCTH.

Pemenue sxosiornueckux 3auay.

AHanu3 U OlIEHKA TTOCIICICTBUNA COOCTBEHHOM ACATEIHPHOCTH B OKpPYKAIOIIEH cpee,
rII00aTBHBIX KOJOTUYECKUX MPOOJIEM U MyTeH X pelIeHusl.

IKCKYypCHH

MHuoroo6pa3ue BugoB. Ce30HHbIE M3MEHEHUS B HpuUposie (OKPECTHOCTU
npodecCUOHAIBHOM 00pa30BaTEIbHOM OPraHU3aIINH ).

EcTecTBeHHbIE M UCKYCCTBEHHBIE HKOCHCTEMBI (OKPECTHOCTH MpOo(ecCHOHAIbHOM
00pa3oBaTeNbHON OpraHU3alun).

6. TEMATHYECKOE IIJTIAHUPOBAHMUE
[Ipu peanuzanmu coaepxkaHust 0011€00pa30BaTENbHON yUeOHONW AUCHUIUIMHBI

OV /.10 «EcrecTBOo3Hanue» yueOHass Harpy3ka o0y4aromuxcs COCTaBIISIET:

Bup yueGHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMbl 239
B TOM 4YHCIe:
TEOpeTHIeCcKoe 00yueHue 146
MPAaKTUYECKUE 3AHATUS 14
nabopaTopHbIe 3aHATHS 4

y4eOHBIM TUIAHOM
KOHCYJIbTaITUs

HE MPEAYCMOTPEHBI
caMoCTosITeNIbHAs paboTa 75

IIpome:xxyTouHast arrecTanus B popme nudepeHuMpoBaHHOIO 3a4eTa

7. TEMATHYECKUM IIJIAH YYEFHOM JUCIHUITJINHBI
YIIB. 10 kKECTECTBO3HAHMUE»

Bu yuetmoii padoTh1 Pacnpenesienue TPYACEMKOCTH pas/ie/ia (B
Bcero yacos Ha [4a€ax) M0 BUAAM Y4eOHO padoThI
AyAUTOpHBIE 3aHATHSL. pasze IIpakTnueckue | JlaGoparopHbie
Conepxanne o0ydeHus Jexuun 3aHATHS 3aHATHSA
XUMUA
BBenenue 2 2 - -
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OO0u1as 1 HeoOpraHu4veckast XuMusi 80 70 - -
OCHOBHBIE TOHATHS U 3aKOHBI 8 6 2 -
Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema 8 6 5 )
XUMHUYECKUX 3jieMeHTOoB J[. 1.

MeHpieneeBa ¥ CTPOCHHE aToMa

CrtpoeHue BerecTra 10 10 - -

Bopna. PacTBopbl. 8 8 i i

DIIEKTPONUTHYECKAs TUCCOLIUAIIHS

KJ'IaCCI/I(bI/IK:?lI_[I/I}I HEOPraHWCCKNX 16 14 i 5

COeIMHEHUH U UX CBOICTBA

XHUMHYECKUE PEaKIIUU 16 14 - 2

Meramisl 1 HEMETAJJIbI 14 12 2 -

Oprannyeckasi XumMus 46 42 -

OCHOBHBIC ITOHSATHUS OPTAHUICCKOM

XUMHUHU U TEOPUS CTPOCHHS 8 8 - -

OPraHUYECKUX COCITMHCHUM

VYraeBogopoabl ¥ UX IIPUPOIHEBIC

I/ICTO‘IHIfI[KIIiI) g PR 14 12 2 i

Kucnopoaconepxarniue 12 10 9 i

OpraHUYECKHE COCTMHEHUS

A3oTcoaepikaie opraHuIecKre 12 12 i i

coenuHeHU. [lomuMepsr

Bcero 128 114 10 4

BUOJIOT U - -

BBenenue 1 1 - -

VY4eHue o KieTke 5 4 1 -

Opranusm. PazmMHOXEeHHE U

WHUBU]lyalbHOE Pa3BUTHE 4 3 1 -

OpPTaHU3MOB

OCHOBEBI TEHETHKH U CEICKIIHU 8 7 1 -

[TpoucxoxaeHue u pa3BUTHE 8

JKM3HHU Ha 3emiie. DBOIIONUOHHOE 7 1 -

y4eHUe

[TpoucxoxaeHne yenoBexa 3 3 - -

OCHOBBI SKOJIOTHH 6 6 - -

brnonnka 1 1 - -
36 32 4 -

IIpome:xxyTouHas arrecranus B (popme 1uddepeHUPOBAHHOIO 3a4eTa
Hroro \ 164 \ 146 \ 14 \ 4

8. XAPAKTEPUCTUKA OCHOBHBIX BUIOB AEATEJIBHOCTH
OBYUYAIOIIUXCA

Coaepxanue 00yyeHus XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOMH AeATEeJbHOCTH
o0y4aromuxcs (Ha ypoBHe y4eOHBIX 1€l CTBHIH)

XUMUA

Bsenenue \ PackpsITHe BKIJIaja XUMUYECKOM KaPTUHBI MUPA B €AUHYIO




€CTECTBEHHOHAYYHYIO KapTUHY MUPA. XapaKTepUCTHUKA XUMHUU KaK
MIPOM3BOIUTENIbHOM CHJIBI 00IIIeCTBA

Baxkneiiime XuMHUECKUE
HOHATUA

YMeHue 1aTh OlpeieIeHUE U ONIEPUPOBATh CIAEAYIOUMMU XUMUUYECKUMHU
HNOHATUSIMU: «BEILECTBO», KXUMUYECKUH AIIEMEHT», «aTOM»,
«MOJIEKYJIa», KOTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJIIPHASI MAaCChI»,
«HOHY, «AJUIOTPONHUS», «U30TOIBDY, KXXUMUUECKAs CBA3bY,
«3IEKTPOOTPULIATENBHOCTDY, «BAJIEHTHOCTDY, «CTENIEHb OKUCICHUS,
«MOJIbY», «MOJISIPHAsI Maccay, «MOJIIPHbII 00beM ra3o00pa3HbIX
BELIECTB), «BEILLECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOI'O CTPOCHHUSD,
«PacTBOPBD», «IEKTPOIUT U HENTEKTPOIUTY, «IJEKTPOIUTHYECKAS
JUCCOLIMALIUA», OKUCIIUTENb U BOCCTAHOBUTENbY, KOKUCICHUE U
BOCCTaHOBJICHUE», «CKOPOCTh XUMUYECKOH peakLuny, «XMMUYECKOe
PaBHOBECHE», KYTJIEPOAHBIN CKENeT», «(PyHKIIMOHAIbHAS TPYTIIIay,
«U30MEPUSI»

OCHOBHBIE 3aKOHBI
XUMHU

DopMyIHpPOBAHHUE 3aKOHOB COXPAaHEHUSI MACChl BELIECTB U TOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBJICHUE IPUYMHHO-CIIEACTBEHHON CBA3U MEXKILY
COJIep’KaHUEM ITHX 3aKOHOB M HAIMCAHUEM XUMUYECKUX (HOpMyIT U
ypaBHEHU. PackpbiTHe GU3NYECKOTO CMBICIIa CUMBOJIUKH
[Tepunonnueckoii TabauIBl XUMUYeCKuX dneMeHToB J[.U. MenpaeneeBa
(HOMEpOB 2JIeMeHTa, epruoa, TPYIINbI) U YCTAHOBICHUE TPUUUHHO-
CJIEICTBEHHOM CBSI3M MEXK]ly CTPOEHUEM aTOMa U 3aKOHOMEPHOCTSIMHU
W3MEHEHUSI CBOMCTB JIEMEHTOB M 00pPa30BaHHBIX MU BEILIECTB B
MEepUOJax U rpynmax. XapakTepuCTUKa 3JIEMEHTOB MaJIbIX IIEPUOIOB 10
ux nosoxxenuto B [lepuonnueckoit cucreme JI.M1. Menneneena

OCHOBHBIE TCOPUHU
XUMHU

YcraHoBieHHE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00Pa3yIOIUX UX XUMUYECKUX IJIEMEHTOB. XapaKTepUCTHUKA
BaXKHEHIIINX TUIOB XUMHUYECKHX CBSA3CH M OTHOCHTECILHOCTH STOMH
tunojaoruu. O0bsSCHESHHE 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa
Y CTPOEHHUSI KPUCTAIIIMYECKUX pelIeTOK. POpMyIMpOBaHNE OCHOBHBIX
TIOJIOKEHUN TEOPUU DICKTPOTUTUUECKON AUCCOIMALINH U
XapaKTEPHUCTHKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCTMHEHUH.

DopMyIHPOBAHUE OCHOBHBIX MOJOKEHUN TEOPUH XUMUYECKOTO
CTPOCHHUSI OPTAHUYECKUX COSAMHEHUMN U XapaKTePUCTUKA B CBETE ITOM
TEOPHUH CBOMCTB BaXKHEHIINX MPEICTABUTEIEH OCHOBHBIX KJIACCOB
OPraHUYEeCKUX COCTMHEHUN

Baxueiimue BemniecTBa
Y MaTepHaIbl

XapakTepucTruKa CTPOEHHUSI aTOMOB M KPUCTAJJIOB U HA 3TOW OCHOBE —
00mux GU3NIECKUX U XUMUYECKUX CBONCTB METAJUIOB U HEMETAJIJIOB.
XapakTepucTruka coCTaBa, CTPOCHHUSI, CBOMCTB, OJIYYEHHS! U IPUMEHEHHE
BOKHEHIIINX HEMETAIIIIOB.

XapakTepucTUKa COCTaBa, CTPOCHHS U OOILINX CBOMCTB BaKHEHIIINX
KJIACCOB HEOPTAaHWYECKUX COCTMHECHUI.

Onucanue cocTaBa U CBOMCTB BaXKHEUIINX MPEACTABUTENEH
OpTraHWYECKUX COCTMHEHHI: METAaHOJIa U ATAHOJIA, CIIOXKHBIX 3(DHUPOB,
JKUPOB, MBLJT, KAPOOHOBBIX KUCIOT (YKCYCHON KHUCIOTHI), MOHOCAXaPUIOB
(TII0KO3BI), AUCAXapuI0OB (caxapo3bl), MOTMCAXapuaoB (Kpaxmana u
[EJUTIONI03bI), AMUHOKUCTIOT, O€TTKOB, HCKYCCTBEHHBIX U CHHTETUYECKUX
MOJIMMEPOB

XUMHUYECKUN SI3BIK
U CUMBOJIMKA

Hcnons3oBaHue B yueOHON U MPOPECCHOHATBHON AESITETFHOCTU
XUMHUYECKUX TEPMHUHOB U CUMBOJIMKH.

HaspiBanue n3y4eHHbIX BEIIECTB 10 TPUBUAIIBHON WIIM MEXIYHAPOIHON
HOMEHKJIATYPE M OTPAKEHUE COCTaBa ATUX COCAUHEHHI C TOMOIIBIO
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XUMUYECKHX (HOPMYI.
OTpakeHue XUMUYECKHX MTPOLIECCOB C IMOMOIIBIO YPABHEHHIA
XUMHUUYECKUX PEAKIUI

XUMHYECKUE PEAKIINU

OOBsicCHEeHHE CYIIHOCTH XUMHYECKUX mporeccoB. Knaccupukamus
XMUMUYECKHUX PEAKIN MO pa3INYHbIM IPU3HAKAM

XUMHYECKUN SIKCIEPUMEHT

BrinosiHeHME XMMUYECKOT0 IKCIIEPUMEHTA B IIOJTHOM COOTBETCTBUH C
IPaBUJIAMU TEXHUKHU 0€3011aCHOCTH.

HaGmronenue, puKCHpoBaHHUE U ONUCAHUE PE3YIbTATOB IPOBEIEHHOTO
HKCIEpUMEHTA

Xumuueckas HHpopmarus

[TpoBeneHue caMOCTOATEIBHOTO MOMCKA XUMUYECKON HH(POPMAITUH ¢
UCIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA);
UCIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJIOTHUI U1 00pabOTKH U Iiepeadn
XMMUYECKOH HH(OpMAIMK U €€ MPEICTaBICHUs B Pa3JInYHbIX hopmax

[IpodwmibHoe n
npodecCHOHaIbHO 3HAUUMOE
cozepkaHue

OOBsSICHEHHE XUMHUYECKUX SIBJICHUHN, IIPOUCXOSAIIUX B IPUPOJIC, OBITY U
Ha MMPOU3BOJICTBE.

CobmroeHne nmpaBmil SKOJIOTHYECKH TPAMOTHOTO ITOBEICHUS B
OKpY’Karolleu cpee.

OreHKa BIUSHUS XUMAYECKOTO 3arpsi3HEHUS OKPY KAFOIICH CpeJbl Ha
OpraHu3M 4YeJIOBeKa U IPyTHe KuBble opraHu3Mbl. CoOII0eHIE TPaBUII
0e301acHOT0 O0paIIeHHS ¢ TOPIOYMMH H TOKCUYHBIMH BEIIECTBAMH,
71a060paTOPHBIM 000PYIOBAaHHEM.

KpuTndeckast orieHKa JOCTOBEPHOCTH XUMHYECKOH MH(POpMAIUH,
MOCTYTAIONICH U3 PA3HBIX UCTOYHUKOB

BNOJIOI'UA

buonorus — coBOKyIHOCTH
HAYK O JKMBOM IIPUPOJIE.
Merto/1bl Hay4YHOT'O IIO3HAHUS
B OMOJIOTHH

3HAKOMCTBO C 00BEKTaMU U3Y4YECHUS OMOJIOTHH.

BrisiBnenue ponu 6uonoruu B GOpMUPOBAHUH COBPEMEHHOM
eCTGCTBeHHOHaquOfI KapTI/IHI)I MI/Ipa nu Hp&KTH‘ICCKOﬁ ACATCIIbHOCTHU
Jroaeu

Kierka

3HAKOMCTBO C KJIETOYHOH TEOpHEN CTPOEHUSI OPraHHU3MOB.
ITonyyenue npeacraBieHus O poJIM OPraHUYECKUX U HEOPTraHUYECKUX
BEIL[ECTB B KJIETKE.

3HaHue CTPOSHMSI KJIETOK MO pe3yibTaTtaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHe OIUChIBaTh MUKPOIIpENapaTsl KJIETOK PACTCHUN. Y MEHUE
CpPaBHUBATh CTPOCHUE KJIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM
MUKpOIIpenaparam

Opranuszm

3HaHUE OCHOBHBIX CITIOCOOOB Pa3MHOXKEHHUSI OPraHU3MOB, CTa Ui
OHTOTr€HEe3a Ha PUMEpPE YEIIOBEKA.

3HaHME [TPUYNH, BBI3BIBAIOIINX HAPYLIEHUS B Pa3BUTHH OPTaHU3MOB.
YMeHuMe Mob30BaThCsl FEHETUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM,
pelaTe IpOCTEMIINE TEHETUYECKUE 3a1aUH.

3HaHne 0cOOEHHOCTEH HACIIEACTBEHHON U HEHACIIEACTBEHHON
M3MEHYMBOCTH M UX OMOJIOTHYECKOHN POJIH B HBOJIIOIIMH KHBOTO

Bun

YMeHue aHaTu3upoBaTh U OLIEHUBATh Pa3JInYHbIC THUITOTE3bI
IIPOMCXO0XKICHUS )KMU3HU Ha 3eMJIE.

YMeHue npoBOJUTh ONKMcaHue 0co0eil 0IHOTO BUA IO
MOP(OIOTHIECKOMY KPUTEPHIO.

Pa3Butue cnocoOHOCTEH SICHO U TOYHO U3JIaraTh CBOM MBICIIH, JIOTHYECKH
000CHOBBIBATh CBOIO TOUKY 3PEHHS, BOCIPUHUMATD U aHAJIH3UPOBAThH
MHEHHS COOECETHIKOB, IIPU3HABAs MPABO APYroro 4YeJoBeKa Ha MHOE
MHEHHUE.
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YMeHue q0Ka3pIBaTh POJICTBO YEJIOBEKA M MIICKOITMTAIOIINX, OOIIHOCTD 1
PaBEHCTBO YEJIOBEUECKHUX pac

OKOCHUCTEMEI

OpraHu3MhbI.

3HaHUE OCHOBHBIX 3KOJIOTUYECKUX (PAKTOPOB M UX BIUSHHS HA

3HaHUE OTJIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB—
arposkocucreM. [lonyyenue npeacraBieHus 0 CXeMe YJKOCUCTEMBI Ha
npumMepe 6uocdepsl. JleMoHCTpaIus yMEHHs TOCTAHOBKH IeJIei
NeSITeIbHOCTH, INIAHUPOBAHNE COOCTBEHHOMN AEATEIbHOCTH IS
JIOCTHUYKEHUS TIOCTABJICHHBIX LIEJIEH, TPEIBUIEHUS BO3MOKHBIX
pE3yJIbTaTOB 3TUX IEHCTBUH, OPraHU3alui CAMOKOHTPOJISI U OLICHKH
MOJIyYeHHBIX pe3ysbTaToB. OOyueHne COOII0ICHHIO TPABHII IOBEJCHUS B
npupoe, 6epeKkHOMY OTHOILIEHUIO K OMOJIOTHYECKUM 00bEKTaM
(pacTeHUsIM U )KMBOTHBIM M UX COOOIIECTBAM) M UX OXpaHe

9. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOI'PAMMBI YYEBHOM JUCIHUILIUHBI
YIIB.10 <kECTECTBO3HAHMUE»

Onucanue

OCYIIECTBJICHUSA Oﬁpa30BaTeJIl>HOI‘O nmponoecca

MaTepHUAIbHO-TEXHUYECKOM

0a3bl, Heo0X0AuMOoi st

HanmeHnoBanue noMeneHuin 1Jisi IpoBEACHUS BCEX
BUJIOB y4€OHOU JESITEIIBHOCTH, TPETYCMOTPEHHON
y4eOHBIM TIJIAHOM, B TOM YHCJIE TIOMEIICHUS JUIS
CaMOCTOATENIHON PaboThI, C yKa3aHUEM TEPEUHS

Anpec (MecTOnoNOKeHNE) MTOMEIICHUN IS
IIPOBEJICHUS BCEX BUJOB yUeOHOM
NEeSTeNIbHOCTH, TIPEyCMOTPEHHOHN yueOHBIM
MJIaHOM (B CTydae peain3aluu

New/m OCHOBHOTO 000pY/IOBaHUS, Y4€OHO-HATIISTHBIX 00pa3oBaTenbHOI MPOrpaMMbI B CETEBOM
MOCOOUi U UCTIONH3YEMOTO TIPOTPAMMHOTO (hopme TOMOIHUTENIEHO YKa3bIBACTCSA
obecrnieueHus HaVMEHOBAHME OPraHU3aLUH, C KOTOPOH
3aKJTIIOYEH JOTOBOP)
KabuneT ectecTBO3HaHUS: yueOHasT Ay TUTOPHS TSI 414042, r. Actpaxans, yi. MaructpanbsHas, 18
MPOBEJICHUS 3aHATUI BCEX BUJIOB, B TOM UHCJIIE Aynutopus Ne 208
IPYNIIOBBIX M HHAWBUAYAIBHBIX KOHCYJIbTALIUIA,
TEKYIETO KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTeCTalluH
YyeOHas mocka
PaGouee mecTo npernoaBaTens
Komrmuiekt yueOHOM Mebenn Ha 25 o0ydaromuxcs
1. Y4eOHO-HaArIIAHbIE TOCOOUS

[lepenocHON MyIbTUMEIUIHBIN KOMIUIEKT
HocTyn Kk nHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET»

7-Zip GNU OTKpBITOE JIMLIEH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxageMudeckas OANNUCKA.

Adobe Acrobat Reader DC. OTkprITO€ JIMIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. TIpemocrasiseTcs B paMKax
Microsoft Azure Dev Tools for Teaching
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Apache Open Office. Apache license 2.0 Google
Chrome BecriatHoe MporpaMMHOE OOECIIEUeHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

3J‘I€KTpOHHaH OMOIMOTEYHAs CUCTEMA <<AKaI[eMI/I$I».

Kabunet ectecTBo3HaHus: yueOHAas ayAUTOPUS IS
MIPOBEJCHYS 3aHATHN BCEX BUAOB, B TOM YHCIIE
IPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYIbTALlUH,
TEKYIETO KOHTPOJIA U MPOMEXYTOYHOM aTTecTaluu
VYuebHas nocka

Pabouee mecTo npemnoaaBaTens

KommnexT yuebnoii mebenun Ha 25 obydarommxcs
VYu4eOHo-HarIsIHbIE TOCOOUS

IIepeHocHOM MyJIBTUMEIUHHBIN KOMIUIEKT

Jocryn k nHG)OPMAITMOHHO-TEIICKOMMYHHUKAIIMOHHON
cetu «IHTEpHET»

7-Zip GNU OTKpBITOE JIMIICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxageMudeckas MOAIKUCKA.

Adobe Acrobat Reader DC. OTkpbITOE JHIIEH3HOHHOE
cornamenre GNU General Public License

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

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

DnekTpoHHas OMOIMOTEUHAsI cCCTeMa «AKaJIeMUSD).

414042, . Actpaxans, yi. MaructpanbHas, 18
Aynurtopus Ne 204

JlabGopaTopus ecTeCTBO3HAHUS

YyeOHas nocka

Pabouee mecTo npenogaBaTens

KommnekT yueOHoit mebenun Ha 25 obydarommxcst
Y4eOHO-HarIISAHbIE TOCOOUS

Muxkpockorsr — 15 .

IIepeHocHON MyJIBTUMEIUHHBIN KOMIUIEKT

Jocryn k nH)OPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHOH
cetu «HTEpHETY

7-Zip GNU OTKpBITOE JIMIEH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxageMudeckas OANNUCKA.

Adobe Acrobat Reader DC. OTkpbITOE JUIIEH3HOHHOE
cornamenne GNU General Public License

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

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

DnekTpoHHas ONOIMOTETHASI CHCTeMa «AKaZIeMUsD).

414042, . Actpaxans, yi. MaructpanbsHas, 18
Aynurtopus Ne 204
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[Nomermienue it caMOCTOATENEHON PabOTHI 414042, r. Actpaxans, yi. MaructpanbHas, 18
KommexT yuebHoii meOenn Ha 25 oOyuaromuxcs Aynuropus Ne 112

KommbroTepsr — 3.

HocTyn K nHPOPMAaLMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «MIHTEpHET»

7-Zip GNU OTKpBITOE JTUIICH3NOHHOES COTJIAIICHHE
GNU General Public License. Office 365 Al
AKaIICMI/I‘lCCKaSI IIOAIIMCKaA.

4, Adobe Acrobat Reader DC. OTkpsITOE JHIIEH3HOHHOE
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 BecmiatHoe mporpaMMHOe OOecIeueHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OnekTpoHHas OMOIMOTEYHAS CHCTEMa « AKaZICMHUSI.

[NomenieHnue it CAMOCTOATENEHON PabOTHI 414042, r. Actpaxans, yn. MaructpanbsHas, 18
Kommuekt yaeoHo# Mebenn Ha 25 00yJaromuxcs Aynuropus Ne 308

KomnbroTepsl — 2mr.

Jocryn k nHGDOPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHOH
cetu «HTEpHET»

7-Zip GNU OTKpbITOE JIUIIEH3NOHHOE COTTIAIIEHUE
GNU General Public License. Office 365 Al
AxageMudeckas MOAINUCKA.

5. | Adobe Acrobat Reader DC. OTkpbITOE JTHIICH3HOHHOE
cornamenne GNU General Public License

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

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

9J’I6KTp0HHa$I OonbimoTeuHas cucreMa <<AKa,Z[eMI/I$I».

10.

PEKOMEHAYEMAS JINTEPATYPA
Joist o0yuaromuxcs
a) OCHOBHAs ydeOHas JUTepaTypa:
1. Pynsutuc I'.E., ®enpaman @.I'. Xumus. 10 knace, [Ipocsemenue ,2017 r
2. Pym3utuc I'.E., ®enpaman @.I". Xumus. 11 kiace, [Ipocsemenue ,2017 r
0) nomoHUTENbHAS yueOHas qurepaTypa (B T.4. CJIOBapH):
1. buonorus. O6mas ouosnorus (6a3oBeiii ypoBeHb) E.A. KpukcyHos, A.A.

Kamenckwnii, 2016
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2. Epoxun FO.M. , KoBanesa U. b. Xumus mist npodeccuii u crienuaibHOCTEN
TEXHUYECKOT0 U €CTeCTBEHHO Hay4yHoro npodueit. - M.: 2016

B) MEpPEUYCHb yUeOHO-METOUUECKOTO 00ECTICUCHHUS:

1. VYueOGHO-MeTOAMYECKOE TIOCOOME TO BBIMOJHEHUIO pedepaToB, ITOKIAIOB,
VMHIUBHUIyIbHBIX TPOeKTOB 1o ydeOHou auctmmuinHe OY /(.10 «EctectBo3Hanme» mo
npodeccun 08.01.08 MacTep OTIeI0UHBIX CTPOUTEIIBHBIX Pa0OT

T') UHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karajor skojoru4eckux caiToB). WWw.ecoculture.ru

(CaiiT 5KOJIOrM4eCKOro MPOCBEILICHNUS ).

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

skoJioruu Poccun).
1) JICKTPOHHO-OMOIMOTECYHBIE CUCTEMBI:
1. Epoxun FO. M., KoBaieea U.b. Xumus s npodeccunt U crnenuaibHOCTEH

TEXHHYECKOTO M EeCTECTBEHHO-HaydHoro mnpodmied, 1-¢ wm3m.,2015r. https://academia-

moscow.ru/reader/?1d=105585

2. Epoxun FO. M. COOpHUK TECTOBBIX 3aJaHUM MO XMUMHH: yuel. mocodue s

CTyI. YyupexiaeHuid cpexa. mnpod. obOpaszoBanms. — M., 2015. https://academia-

moscow.ru/reader/?1d=132020

3. l'abpuensu O. C., OcrpoymoB U. I'. Xumus, 1-u31,2017r
4. KoncrantuaoB B. M., PezanoB A. I'., ®aneea E. O. buonorus: yueOHUK 1Is
CTYI. yupexxaeHui cpe. npod. odpazoBanus / nmoa pen. B. M. Koncrantunoa. — M.,

2017 https://academia-moscow.ru/reader/?1d=211746

DKOJIOTHYECKHE OCHOBBI MpHpoaonosib3oBanus , KoncrantunoB B.M., Uenuaze
10.5.17-¢ u3l., cTep. U3JaHNC 2017r. http://whttps://www.academia-

moscow.ru/reader/?1d=293443

Jloist npenoaaBaresie

1. O6 o6pazoBanuu B Poccuiickoit denepannu: penep. 3akon ot 29.12.2012 Ne273-
@3 (B pen. PeaepanbHbix 3aKOHOB 0T 07.05.2013 Ne99-d3, ot 07.06.2013 Nel120-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, ot 03.02.2014 Nel5-®3, ot 05.05.2014 No84-®3, ot 27.05.2014 Nel135-D3, ot
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04.06.2014 Ne148-d3, c wu3m., BHeceHHbiMH DenepansubiM 3akoHoM oT 04.06.2014
Ne145-03, B pen.ot 03.07.2016, ¢ u3m. ot 19.12.2016)

2.I1puka3 Munucrepcta oopazoBanust u Hayku P® ot 31 nexadps 2015 r. Nel1578
«O BHECEHMM U3MEHEHHI B (efiepalibHbII roCyJapCTBEHHBIM 00pa30BaTeNbHbIN CTaHAapT
cpenHero odiero oopazoBaHusi, yTBEPKACHHBIN MpHKa3oM MUHHUCTEpCTBAa 00pa30BaHUS
u Hayku Poccutickoit @enepanuu ot 17 masg 2012r. Ned13».

3. IlpumepHas ocHOBHas oOpa3oBaTelibHasg TIporpaMma CpEeIHero OOIero
oOpa3zoBanusi,  0JOOpEHHAS y4eO0HO-METOIMIECKOTO

pemerreM  (emepaabHOTO

oOBbeuHeHus 10 001IeMy 00pa3oBaHuio (MpoTokoi oT 28 uroHs 2016r. Ne2/16-3)

11. OCOBEHHOCTHU OPTAHU3ALIMY OBYUYEHUS IO YYEBHOM
JACHHUIIJIMHE UJIS1 UHBAJIMAOB U JINI] C OTPAHUYEHHBIMUA
BO3MOKHOCTSAMMU 3I0POBbBA
Jlist oOy4Jaronuxcs U3 Yucia MHBAIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU
3I0pPOBbSI HA OCHOBAHUSI MUCHMEHHOI'O 3asiBIICHHUS y4yeOHas AUCIUILIMHA
«EcTecTBO3HaHUE) peanu3yeTcsi ¢ y4eToM OCOOEHHOCTEM MCUXO(PU3MYECKOrOo pPa3BUTHS,
WHIUBUyaIbHBIX BO3MOXKHOCTEH M COCTOSIHUSI 37I0pOBbs (Hajiee — WHIWBUIYaTbHBIX

0COOEHHOCTEM)

12. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEEHOM

JUCHUATIINHBI

PesyabTaThl 00y4eHus Kpurtepun onenkn MeTtoabl OEHKH

B pesynbrate ocBoeHus auctuiuiMHbl | OneHka «Otian4yHO» OTBeTHl Ha | Tekymiuit KOHTPOJIb
oOyuaromuiics JOJKEH | TIOCTaBJIEHHbIE BOIPOCHI M3aratorcs | (YCTHBIH "
IIPOJEMOHCTPUPOBaTh  MNpPeJMeETHBIE | JOTUYHO, IIOCIEAOBATEIbHO M HE | MMCbMEHHBI  OIpOC,
pe3yJbTaThl: TpeOyIoT JIOTIOTHUTENBHBIX | TPAKTHKO-
-c(hopMUPOBAHHOCTH TNpeJCTaBIeHUH O | mosicHeHui. [loMHO pPacKpBIBAIOTCS | OPUEHTHUPOBAHHOE

[IEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOU KapTUHE MUPa, O IPUPOJIE KaK
€IMHOM  IICJIOCTHOM  CHCTEME, O
B3aMMOCBSI3M 4YENIOBEKa, MPHUPOABI U
oOuiecTna; 0 MIPOCTPAHCTBEHHO-
BpEMEHHBIX MaciTabax BceneHHoii;

- BIaJIe€HHE 3HAHUSIMH O HaubOoee
BaXXHBIX OTKPBITUAX W HOCTUKCHUAX B
00J1acTH €CTeCTBO3HAHUS, MOBIUSBIINX

MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U
MEXIy SBICHUAMU M COOBITUSMHU.
JlenaroTcst 00OCHOBAaHHBIC BBIBOIBI.
JleMOHCTpUPYIOTCATITyOOKHE

3HaHHUA  0a30BBIX  HOPMATHBHO-
npaBoBeIX  akToB. ColmogaroTcs
HOPMBI JIUTEPATYPHOU pEeUH.

Onenka «Xopomo» OTBETHl Ha
ITOCTABJICHHBIE BOIIPOCHI M3JIArar0TCsl

3aJjaHne, TOKIA],
COO0O0IIIeHUEe, OTYET).
DKcnepTHasi OLEHKA IO

kpurepussM  Texkymui
KOHTPOITh
(TecTupoBaHue,
JIOMAIITHUE
HaOIIOEHUS u

HCCJICIOBAHMS, OTYET).
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HAa OBOJIOUMIO  MPEACTABIEHUA O
pUpO/E, HA pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

-c(OpMUPOBAHHOCTH YMEHHUS
MIPUMEHSATD €CTECTBEHHO-HAYUYHbIE
3HAHUA 7151 00BACHEHUS OKPY>KAIOUINX
SIBJICHU M, COXpaHEHUsI  3JI0POBb4,
obecrieueHus 0e30macHOCTH
KU3ZHEIEITeIIbHOCTH, OepexHoro
OTHOIICHUS K pupoJIe,

paIMOHAIBLHOTO [TPUPO/IOTIOIE30BAHHMS,
a TaKXKe BBIITOJIHCHUS POJIU IPAMOTHOI'O
noTpeOuTeNs;

-ChOPMHUPOBAHHOCTD IMPEJICTABICHUH O
HAYYHOM METO/IC MMO3HAHUS TIPUPOIBI U
CpeacTBax U3yYCHUS Merammpa,
MaKpoMHpa W MHKPOMHUPA; BIIAJCHUE
npuéMaMu €CTECTBCHHO-HAYYHBIX
HAOJIIOIEHNH, OIIBITOB UCCIIENOBAHUN U
OLICHKU JIOCTOBEPHOCTH TIOJYYECHHBIX
pe3yJIbTaTOB,;

-BJIaJICHUC TOHATHHHBIM  aIlapaToM
€CTECTBCHHBIX HAyK, IO3BOJISIFOIIUM
Mo3HaBaTh ~ MHUpP, ydYaCTBOBaThb B
JTUCKYCCHSIX IO €CTECTBEHHO-HAYUYHBIM
BOIIPOCaM, MKCIIOJIb30BaTh Pa3IMYHBIC

HCTOYHHUKHU uHpOpMAITUU JUISt
MOATOTOBKH  COOCTBEHHBIX  padoT,
KPUTHICCKH OTHOCHTBCS
Kk coobmenusMm CMMU, conepxamum
Hay4YHYO nH(pOopMaIIo

(hOpMUPOBAHHOCTh YMEHUW TOHUMATH
3HAYUMOCTD €CTECTBEHHO-HAYYHOTO
3HaHUS 1A KaXJIOro  4YelloBeKa,
HE3aBHCHUMO OT €ro MpodeCCHOHATBHON

NEeSTeNIbHOCTH, pa3audarh (akTel U
OLICHKH,  CPaBHMBaTb  OLICHOYHBIC
BBIBOJBI, BHMJAETH HMX CBS3b C
KpDUTEpUSAMH  OLEHOK W CBA3b

KPUTEpPUEB C ONPEIEIEHHON CUCTEMOMN
LIEHHOCTEHN.

CHUCTEMATU3UPOBAHO U
IIOCJIEI0BATEIILHO. bazoBbie
HOPMAaTUBHO-IIPAaBOBBIC aKTBI
HCIIONB3YIOTCS, HO B HEJOCTATOYHOM
oobeme. Marepuan  u3naraercs
YBEPEHHO. PackppITbl NPUYMHHO-
CJIEICTBEHHBIC CBSI3U MEXIY
SIBIICHUSIMU u COOBITUSIMH.
JlemoHCcTpUpyeTcs YMCHHE
AQHAJIM3UPOBATh MaTepuall, OJHAKO
HE BCE BBIBO/IbI HOCAT
apryMEHTUPOBAHHBII u
JIOKa3aTeJIbHBIN Xapakrep.
Cobmroarorest HOPMBI
JIUTEPATypPHOU pEUH.

Onenka «Y 10BJIETBOPUTETBHO»
JIOITY CKarOTCs HapyLICHUS B
IIOCJICZIOBATEIBHOCTH  U3JIOKEHUS.
Nwmerores YIOMHMHAHHUS 00
OTJENbHBIX 0a30BbIX HOPMATHUBHO-
IIPaBOBBIX aKTax. Henonno
PaCKpBIBAIOTCS IIPUYHUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY
SIBJICHUSIMU U COOBITUSIMH.
JIEMOHCTPUPYIOTCSI NTOBEPXHOCTHBIE
3HaHUSA ~ BONpOCa, C  TPYAOM
pelmaTcs  KOHKPETHBIE — 3aJayu.
Nwmerotcs 3aTpyiHEHUS C BBIBOJAAMHU.
JlonyckaroTcss  HapylWIEHUs  HOPM
JIUTEPaTypHOH pEUn.

Onenka  «HeynoBneTBOpUTENBHOY
Marepuan H3J1araeTcs
HENOoCJe0BaTeIbHO, COMBYMBO, HE
MPEACTABISAET OIPEETICHHON
CUCTEMBI 3HaHWM IO JAUCLHUIUIMHE.
He  packpslBaroTCS ~ NPUYMHHO-
CJIEICTBCHHBIE CBSI3U MEXIY
SBJIEHUSAMU U  coOblTuaMu. He
MPOBOAMTCS ~ aHalu3.  BhIBOIBI
OTCYTCTBYIOT. OTtBeThI Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI
OTCYTCTBYIOT. HMMeroTrcsi 3aMeTHbIE
HapyUIeHHUs] HOPM JIMTEpaTypHOI
peun.

DopManu30BaHHOE

HaOJIFO[eHNE 3a
HCII0JIb30BAaHUEM
3HAaHUM W yMEHHH B
IIPaKTUYECKON
JeSITeIbHOCTH.

DKcrepTHasi OIIEHKA 110
kputepusim ud3auet

MeTanpeaAMeTHbIe pe3yJbTaThl:
-OBJIaJICHUE YMEHUSIMH U HaBBIKAMHU
pa3IMYHBIX BHUJOB  I10O3HABATEJIHHOM
JESITEeIbHOCTH JUISI M3Yy4YeHMs Pa3HBIX
CTOPOH OKpY>KaOIlIEr0 €CTECTBEHHOTO
MUDA;

— IpPHUMEHEHHE OCHOBHBIX METO/I0B
no3HaHusl (HaOJIIOJICHHSI, HAYYHOTO

- JIEMOHCTpaIusi CIOCOOHOCTEH K

y4e0HO-TI03HABATEIbHOMN u
MPOEKTHOMN AEATETbHOCTH
- HCIOJIb30BAHUE Ppa3IMYHBIX

METOJIOB PEIICHUSI MPAKTUYECKUX
3a71a4;- MCIOJIb30BAaHUE Pa3JIMYHBIX
pecypcoB TS JIOCTYKCHMUS
IOCTAaBJICHHBIX LIEJICH -

[IpakTnueckue
3aHATHS, CEeMHHAapBI
y4eOHO-TIpaKTHYECKHE
KOH(pepeHINH,
KOHKYPCBI,

OJIUMITHA]IBI,
HaOJIFO[eH1E 3a
HaBBIKAMH pabOTHl B
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HKCIEPUMEHTA) ISt U3yYEHUS | IEMOHCTpAIMsl ~ CHOCOOHOCTEH K | TI00aIbHBIX,
pa3IMYHbIX CTOPOH | y4eOHO-HCCIIe10BaTENbCKOM U | KOPIIOPATUBHBIX u
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA, C | IPOCKTHOM IS TEIbHOCTH; JOKaJbHBIX
KOTOPBIMH BO3HUKAeT HEOOXOJUMOCTb | - UCIIOJIb30BaHUE pa3IMyYHbIX | HH()OPMALIMOHHBIX
CTaJKUBAaTbCI B TNPO(PECCHOHATBHOHN | CPEICTB U METOJIOB MIPU PEAIM3aLUH | CETAX, HAYYHBIX
chepe; CBOMX HJEH U TPAKTUYCCKUX 3a/1a4 | OMOImoTeKax
— yYMEHHE OIpeNeNaTh LMW W 3a7add | B mpodeccuoHanbHoi chepe pa3IMYHbBIX
NesITeNIbHOCTH, BbIOWpaTh cpelcTBa Ajs | -3¢ (GEeKTUBHBIN MOUCK HEOOXOAMMON | OpraHu3alui
UX JOCTHIKEHUS Ha MPAKTHKE; uH(pOpMAaIHH; pe3yabTaThl
— YMEHHE WCIIONIb30BaTh PAa3IMYHBIC | -UCIOJIB30BaHUE Pa3IMuUHBIX | HAOIIOJACHUIA 3a
WCTOYHUKH ISt MOJIyYEeHHUs | HCTOYHUKOB MH(OpPMAIIMH, BKIOYAS | ESTEIbHOCTHIO
€CTECTBEHHOHAYYHOW HMH(pOpPMAIMU U | AJIEKTPOHHBIE; oOyuaroterocs B
OLIEHUBATh €€ JIOCTOBEPHOCTh JJIsl | -AEMOHCTpALUs CIOCOOHOCTH | TIpoliecce OCBOCHHSA
JOCTUKEHHS TIOCTABJICHHBIX IIeJiel U | CAMOCTOSITENIBHO HUCIOJIb30BaTh U | 00pa3oBaTeIbHON
3ajad; KPUTHYECKH  OIICHUBATh IPOTPaMMBI
HE00X0IMMYI0 HH(POPMAITUIO JUIS
BBITIOJTHEHUS MIOCTaBIICHHBIX
y4eOHBIX 3a7a4;
-IEMOHCTpAIus CIIOCOOHOCTH
CaMOCTOSITENIFHO aHAIM3UPOBATH H
MIPE/ICTaBIATh HEOOXOAUMYIO
nHGOpPMALMIO U BBIOJHEHHS
MOCTAaBIEHHBIX  Y4eOHBIX  3ajady-
caMoaHaJu3 U KOPPEKIIHS
pe3yNbTaTOB COOCTBEHHOW pPabOTHI,
MHTEPIPETUPOBAHNE
JIMYHOCTHBIE pe3yabTaThl | - TPOSBICHUE TpakJaHCTBEHHOCTH, | Habmonenne 3a
--yCTOMYUBBIA HMHTEPEC K HCTOPUU U | MATPHOTH3MA, JeSITebHOCTBIO
JOCTHKEHUSIM B 00JIaCTH | - 3HaHHE HCTOPHUU CBOCH CTpaHBbI, | 00YYAOIIErOCs B
€CTECTBEHHBIX HayK, YyBCTBO FOPAOCTH | JOCTHIKCHHIMA OTEYECTBEHHBIX | MpoLecce OCBOCHUS
3a POCCHHCKHE €CTECTBEHHBIC HAYKH; YUEHBIX; o0pa3oBaTebHOU
— TOTOBHOCTb K  TPOJOJDKEHHUIO | - IPOSBICHNE aKTUBHOW U3HEHHOW | MPOTrpamMMbl
oOpa3oBaHus, MOBBIIIEHUIO | IIO3ULIUH;
KBaJTU(pUKAITIH B U30paHHOMU | - [IEeMOHCTpaIisi TOTOBHOCTH K
npoeccHoHabHOM  EATENIBHOCTH € | CAMOCTOSITEIILHOM, TBOPYECKOMN
UCMOJb30BAaHUEM 3HAHUH B 00JACTH | IEATEILHOCTH;
€CTECTBEHHBIX HaYK; - CO3HATENbHOE OTHOIICHHE K
— 00BEKTUBHOE OCO3HAHUE 3HAUYUMOCTH | MPOJAOJIKEHUIO 00pa30BaHHUs
KOMITETEHIMH B 00JIaCTH €CTECTBEHHBIX | -JIE€MOHCTPAIIUS chopmupo-
HayK Ui 4YeloBeKa M  OOILECTBa, | BAHHOCTH MHUPOBO33pEHUS,
yMEHHE MCIIOJIb30BaTh | OTBEYAIOIIECTO COBPEMEHHBIM
TEXHOJIOTUYECKHE  JOCTHXKEHUS B | peajusM;
oblacTh XUMHM M OHOJIOTMM JJIS | -  JEMOHCTpalus  WHTEepeca K
MOBBIIIEHUS COOCTBEHHOIO | JOCTHXKCHUEM €CTECTBEHHBIX HAYK
WHTEIUIEKTYaJIbHOTO pa3BUTHS B
BBIOpaHHOM npodeccuoHaIbHON
TesITeTbHOCTH;
- yMEHHue MIpOaHaIN3uPOBAThH
TEXHOTECHHBIE MOCTICICTBUS TSt
OKpyXaromiei cpeapl, OBITOBOH U
MIPOU3BOJICTBEHHOM NeSITeIbHOCTH
YeJIOBEKa;
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- TOTOBHOCTD CaMOCTOSTEIILHO
0OBIBATh HOBEIE VTS cebs
€CTECTBCHHOHAYYHbBIC 3HAHHS c
HCIIOJIb30BAHUEM JUISI 3TOTO JAOCTYITHBIX
MCTOYHUKOB HH(pOpMaIum;

- yYMEHHE YIPaBIIATH CBOEM
MO3HaBaTECIbLHOU JIeITSIIFHOCTRIO,
IIPOBOIUTH CaMOOIICHKY YPOBHS
COOCTBEHHOIr'O HUHTEJJIEKTYJIbHOTO
pa3BHTHS,

- YMCHHE BBICTpaNBaTh
KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B
KOMaHJIe 10 PEIICHUI0 OOIUX 3a/ad B
00J1aCTH €CTECTBO3HAHMS;
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