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1.IHOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma oOmieoOpa3zoBarensHoil  yueObHor auctuumasl OY]1.10
«EctecTBO3HaHUE) MpeAHa3HAyYCHA JIsl U3YYEHHUS] €CTECTBO3HAHUS B MPO(ECCHOHATEHOM
yumnaiie ATACY, npu peanuzanmuu 00pa30BaTeIbLHON MPOrPAaMMBI CPEIHETO OOIIETOo
oOpa3oBaHMsI B MpejAesiax OCBOCHHMS OCHOBHOM NpodecCHOHAIbHONW 00pa3oBaTeNbHOM
nporpammbl CITO (OIIOIT CIIO) nmo mpodeccun 43.01.09 Ilomap, konautep Ha Oasze
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

Pabouas mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ob61iero
00pa3oBaHUsl, MPEIBABISIEMBIX K CTPYKTYpe, COACPKAHUI0O U pe3ysibTaTaM OCBOCHHS
yueonoi mucrummael OY /(.10 «EcTecTBO3HaHME», B COOTBETCTBUU ¢ PekoMmeHmanusmu
[0 OpraHu3allMd TOJYUYEHUs CpeIHEro oOmiero oOpa3oBaHHs B Mpeaenax OCBOCHHS
00pa3oBaTEIbHBIX MpOrpaMM CpeaHero mnpodeccuoHaaIbHOrOo 00pa3oBaHHMs Ha 0Oase
OCHOBHOT'0 00111er0 00pa30BaHMsl ¢ y4eToM TpeOoBaHUU (eepalibHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHJAPTOB U MOJy4aeMOil MPOPECCUU CPeTHEro MPoPEeCCHOHATBHOTO
oOpazoBaHus (mucbMo JlemapTameHTa rocyJapCTBEHHOW MOJUTUKU B cepe MOArOTOBKHU
pabouunx kaapos u AT1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanne mporpammbl  yueOHoU mucruminael OYJ[.10 «EctecTBo3HaHUE)
HaIpaBJIEHO Ha JOCTHKEHUE CIAEAYIOIINX LEeeil:

- OCBOEHHUE 3HAHHUI O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MUPA U METOJAX
€CTEeCTBEHHBIX HAyK; 3HAKOMCTBO C HaubOojee BaXXHBIMU HUJEIMH U JOCTHIKCHUSIMHU
€CTECTBO3HAHHUS, OKA3aBIIMMU ONPEICISIONIEe BIUSHUE HA Pa3BUTUE TEXHUKU H
TEXHOJIOTHI;

- OBJIQJICHUE YMEHUSIMH NMPUMEHSTh MOJyYE€HHbIC 3HaHUS JIJI1 OOBbSICHEHUSI SIBJICHUMN
OKPYXKAaIOIIero  MHpa,  BOCHPUATAS  WHOOpPMAIMUM  €CTECTBEHHOHAYYHOTO U
po¢heCCUOHAIBHO 3HAYMMOTO COIEPIKAHUS;

- Ppa3BUTHE WHTEIUICKTYaJIbHBIX, TBOPUYECKHX CIOCOOHOCTEH M KPUTHYECKOTO
MBILIIJICHUSI B XOAE TMPOBEACHUS IPOCTEUIINX MCCICIOBAaHUN, aHain3a SIBJICHUM,
BOCTIPUSITHSL U UHTEPIIPETALIUN €CTECTBEHHOHAYYHON HH(pOopMaIuuy;

- BOCTIMTaHUE YOEXKIECHHOCTH B BO3MOKHOCTH TO3HAHUS 3aKOHHON TPHUPOABI H



UCTIONb30BAaHUSl JTOCTMKEHHH €CTECTBEHHBIX HayK I pa3BUTHUA IMBWIM3AIMHA |
TIOBBIIICHHUS KaueCTBa KU3HH,

- MPUMEHECHHE €CTECTBEHHOHAYYHBIX 3HAHUH B MPOGECCHOHATBHON EATSILHOCTH U
TIOBCETHEBHOM XKHU3HU JIJIs1 0OecredeHrsI O€30MacHOCTH KU3HEACSITEILHOCTH; TPAMOTHOTO
WCITOJIH30BAHUS COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 37J0POBbS, OKPY>KAIOIICH CPEIbI.

B pabouyio mporpamMmy BKJIIOUEHO COAEp:KaHME, HampaBlIeHHOE Ha (popMHUpOBaHUE
y 00ydYaromuxcsi KOMIIETEHIIMM, HEOOXOIMMBIX Mg KadecTBeHHOro ocBoeHus OIIOII
CIIO ma 06a3e ocHOBHOTO OOImIEro 0Opa3oBaHHS C IOJYYECHHEM CpPEIHEro OOIIero

O6pa3OBaHI/IH; IIporpaMMmal IIOATOTOBKH KBaJII/I(l)I/II_II/IpOBaHHI)IX pa6quX, CIyXKalllux.

2.0BIIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUATIINHBI

EcrecTBO3HaHME — Hayka O SBJIEHUSIX W 3aKOHaX mpupoasl. COBpeMEHHOE
€CTECTBO3HAHHUE BKJIFOYAECT MHOXKECTBO €CTECTBCHHOHAYYHBIX OTpaCieW, U3 KOTOPBIX
HanOoJiee BaXXKHBIMU SBISIIOTCS (Du3mKka, XuMus U Ouosiorusi. OHO OXBaThIBACT MIMPOKUN
CIIEKTp BONPOCOB O Pa3sHOOOpa3HBIX CBOMCTBAX OOBEKTOB MPHUPOJbLI, KOTOPHIE MOXKHO
paccMaTpuBaTh Kak €JUHOE LIENOE.

EcrecTBeHHOHAy4HbIC 3HAHUWS, OCHOBAHHBICE HAa HHUX TEXHOJIOTHH, (OPMUPYIOT
HOBBI 00pa3 *Ku3HU. BBHICOKOOOPA30BaHHBIM YEIOBEK HE MOXET JUCTAHIMPOBATHCS OT
byHIaMEHTAIBHBIX 3HAHUN 00 OKPY’KAIOIIEM MHUPE, HE PUCKYS OKa3aThCs OECTIOMOIIHBIM
B npo(hecCUOHaNBHON eaTeNIbHOCTH. JI[F000€ MepCreKTUBHOE HAIIpaBiIeHUE AEATENbHOCTU
YeJIoBeKa MPSIMO WJIM KOCBEHHO CBS3aHO C HOBOW MaTepHalibHOM 0a30il M HOBBIMU
TEXHOJIOTUSAMU, U 3HAHUE UX €CTECTBEHHOHAYYHOM CyIIHOCTA — 3aKOH yCIeXa.

EcrecTBO3HaHHME — HEOTBEMJIEMAsl COCTABISIIOIIAA  KYJbTYPbl:  ONPEAEISSA
MHPOBO33pPEHUE YEIOBEKA, OHO MPOHUKAET U B TyMaHUTApHYIO cepy, U B 0OIIECTBEHHYIO
KU3Hb.

PanronanpHBIA  €CTECTBEHHOHAYYHBI METOMA, CGHOPMHPOBABIIUNCS B paMKax
€CTECTBEHHBIX HayK, oOpa3yeT eCTECTBEHHOHAYUYHYI0 KapTHUHY MHUpPa, HEKOe 00pa3HO
dbunocodckoe 00001IEHNE HAYYHBIX 3HAHUH.

EctecTBO3HaHUE Kak HayKa O ABJICHUAX U 3aKOHAX IMPHUPOJbI BKIHOYACT TAKIKC OAHY



U3 BOXHEHUIINX OTPaACiIeld — XUMHUIO.

XuMHsT — HayKa O BEHIECTBaX, MX COCTaBe, CTPOCHUH, CBOMCTBax, Ipoleccax
MPEBpAILCHUs], UCIOJIb30BAHUH 3aKOHOB XMMHH B MPAKTUUYECKOUN NESITEIBLHOCTH JIIOACH, B
CO3/IJaHMU HOBBIX MaTEPHUAJIOB.

buonorus — coctaBHas 4acTh €CTECTBO3HAHMS. JTO HayKa O KUBOW npupojae. OHa
M3y4aeT PaCTUTENBbHBINA, JKUBOTHBIH MHP W YETOBEKA, HCIOJB3YsSd KaK COOCTBCHHBIC
METOJZIbl, TaK M METOJIbl APYIMX HAayK, B YaCTHOCTH (U3MKH, XMMHUM U MaTEMAaTHUKU:
HaOIIOACHUS, DKCIIEPUMEHTHI, HCCIEAOBAHUSA C IOMOILBID CBETOBOTO U 3JEKTPOHHOTO
MHUKpPOCKOIa, O00pabOTKy CTaTUCTUYECKUX JaHHBIX METOJaMH  MAaTeMaTHU4eCKOu
CTAaTUCTUKU U Ap. BUOJIOTUS BBIABISIET 3aKOHOMEPHOCTH, MPUCYIIHNE KU3HU BO BCEX €€
MPOSIBICHUSIX, B TOM 4HCJIE OOMEH BELIECTB, POCT, Pa3MHOXKEHHE, HACJIEICTBEHHOCTb,
M3MEHYUBOCTb, SBOJIIOLUIO U JIP.

B  nmpodeccroHanbHbIX ~ 00pa30BaTENbHBIX  OpPraHU3alUAX,  PeaTU3YIOLIUX
00pa3oBaTEIbHYI0 TMPOTPaMMy CpEAHEro oOIlero o0pa3oBaHMs B MpeaeiaX OCBOCHHS
OIIOIT CIIO na 6a3e OCHOBHOrO OOIIEr0 OOpa3oBaHUsI, U3Y4aeTCs MHTETPUpOBAHHAs
yueOHass aucuuimHa «EcrecTBo3HaHMe», BKIIOUYANONIAs TpU paszaena, objagarouiue
OTHOCHUTEIIBHON CAMOCTOSTEIIBHOCTBIO U LIEITOCTHOCTBIO - « XUMUs», «BHOJIOTUSD) - UTO HE
HapyIIaeT NPUBBIYHYIO JIOTUKY €CTECTBEHHOHAYUYHOI'0 00pa30BaHUsl 00yUYarOIIXCsl.

DTO BBIpaXXaeTcs B COJEpPXKaHUU OOy4YEHHs, KOJUYECTBE YacOB, BBIICISIEMBIX Ha
M3Yy4YEHUE OTACJIBHBIX TEM MPOTPAMMBI, TIIYOMHE WX OCBOCHHS 00yUaromuMucs, oobeMe u
XapakTepe MPaKTUYECKUX 3aHATHM, BHJIaX BHEAYJIUTOPHOW CaMOCTOSTEIbHON pabOThI
ctynentoB. [Ipu m3yuenun ydeOHOro marepuasna Mo XMMHUHU U OMOJIOTUH I1eJIecO00pa3HO
aKIICHTUPOBATh BHUMaHUE OOYYaroNIUMXCsl Ha XU3HEHHO BAXKHBIX OOBEKTAX MPHUPOIBI U
opraHu3Me 4YejoBeka. OTo ruapocdepa, armochepa u Ouochepa, KOTOphIC
paccMaTpUBAIOTCSl C TOYKH 3PEHUS XMMUYECKUX COCTABOB U CBOWMCTB, UX 3HAUCHHS IS
KUBHENIEATEIbHOCTH  JIIOJIEH, O3TO COJEp)KaHHWE, OCBEIAIIIee POJib  BaXKHEHIIMX
XUMUYECKUX DJIEMEHTOB B OpraHU3ME 4YeJOBeKa, BOMPOCHl OXPaHbl 3JI0POBBA,
MpoMIAKTUKA 3a00JICBaHUN W BPEIHBIX MPHUBBIUEK, MOCIEICTBUA W3MEHEHHS Cpeibl
oOUTaHUs YeNIOBEKA NJIsi 4Y€JIOBEUYECKOW IMBUIM3ALMU. 3aMETHOE MECTO B COAEp>KaHUU

y4eOHON JUCIUIUIMHBI 3aHUMAaeT Yy4YeOHBIM wmaTepual, He TOJBKO (HOPMUPYIOITUI



€CTECTBEHHOHAYUYHYI0 KapTUHY MHpA y CTYJAEHTOB, HO M PACKPBIBAIOLIMN MPAKTUYECKOE
3HAUYE€HHUE €CTECTBEHHOHAYYHBIX 3HAHHUM BO BceX cdepax KU3HH COBPEMEHHOI0 00IIEeCTBa,
B TOM YHCJIE€ B TyMaHuUTapHoOu cdepe. B mienom yueOnas aucturumaa « EctecTBo3HaHUEY,
B COJEPKaHUU KOTOPOU BEAYIIMM KOMIIOHEHTOM SIBJISIFOTCSI HAYYHBIE 3HAHUS U HAy4YHBIC
METOJIbI  TO3HAHMS, TMO3BOJSET CHOPMUPOBATH Yy  OOYYAIOMIMXCA  LIETOCTHYIO
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, MPOOYyAUTh Yy HUX 3MOIMOHAIBHO-IIEHHOCTHOE
OTHOUIEHUE K M3y4aeMOMY MaTepually, TOTOBHOCTh K BBIOOPY JEHCTBUN OMpeeIeHHON
HaIPaBJIECHHOCTH, YMEHUE KPUTUUECKU OIIEHUBATh CBOU U UyXKHUE JACHCTBUS U OCTYIIKH.

HHuTerpupoBaHHOE coiepKaHue YUeOHON AUCIMILIMHBI TO3BOJISIET PENOIaBaTENsIM
XUMHU W OWOJIOTMM COBMECTHO OpPraHM30BaTh W3YUEHHE €CTECTBO3HAHMSI, HCIOJb3YS
MMEIOIIMECS YaCTHBIE METOJIUKH IIPENOAABAHUS IPEIMETA.

N3yueHue 0011e00pazoBaTenbHON y4ueOHOM JUCLUIUIMHBI Oov.10
«EctecTBO3HaHue) 3aBeplIaeTcs MOJABEACHHEM HTOTOB B (OpME SK3aMEHa B paMKax
MIPOMEKYTOUHOM aTTectanuu oOydarommxcsa B nporecce ocsoenus OIIOIT CIIO na 6aze

oO1ero oopazoBanus ¢ moigyueHueM cpeanero oduiero oopazosanus (IIITKPC).

3. MECTO YYEBHOM JUCIHUILJIMHBI B YYEFHOM ILJIAHE
VYyeoOnas nucuuminuHa OY]1.10 «EctecTBo3HaHUE» ABISIETCS YYEOHBIM MPEAMETOM
o BbIOOPY M3 00s3aTenbHOM TpeameTHON obOnactu «EctecTBeHHBIE Hayku»y DPI'OC
CpeaHero oo1ero oopa3oBaHus.
VYyeOHas JVCHUTUINHA Ov/.10 «EcTecTBO3HaHME» M3y4aeTcs B
oOmeoOpazoBarensHOM Ikie ydeOHoro miuanHa 43.01.09 IloBap, xonmutep Ha Oaze

OCHOBHOI'0 00I1IETO 00pa30BaHUsI.

4. PE3YJIBTATBI OCBOEHHNS YYEBHOMN JUCIIUILJIAHBI
OcBoenne coxaepkanusi ydeOHoit muciurmiimael OVY][.10 «EcTtecTBo3HaHUE»
oOecreunBaeT JOCTIKEHNUE CTYyICHTaAMH CIICAYIOIINX PE3YIhTaTOB:
JIUYHOCMHbBIX:
— YCTOWYMBBIA MHTEPEC K UCTOPUHU U TOCTUXKEHHUSIM B 00JIACTH €CTECTBEHHBIX HAYK,

9YBCTBO IopaO0CTH 34 pOCCHﬁCKHe CCTCCTBCHHBIC HAYKH,



— TOTOBHOCTh K MPOJOJDKEHHIO 00pa3oBaHUs, MOBBIIIEHUIO KBaIU(pUKAIUU B
n30paHHOM TPOo(ecCHOHANBHON NEeATEeIbHOCTH C HCIOJIb30BAHMEM 3HAaHUN B 00JaCTH
€CTECTBEHHBIX HAYK;

— OOBEKTHUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHLMHA B O0JACTH €CTECTBEHHBIX
HayK JIJIsl 4eJIOBeKa U OOIleCTBa, YMEHHUE UCIO0JIb30BATh TEXHOJIOTHUYECKUE JOCTHKEHUS B
0o0JacTH XWMHHM ¥ OWOJOTHH IS TIOBBIIMICHUS COOCTBEHHOTO WHTEUICKTYaTbHOTO
pa3BUTHS B BEIOpAHHOM MpodecCuoHaIbHOM eI TeIbHOCTH;

— YMEHUE MPOaHaIN3UPOBATH TEXHOTCHHBIE MOCIEICTBUS ISl OKPYKAIOIIEH CPEeJibl,
OBITOBOI M MPOU3BOJICTBEHHOM JCSITEIBHOCTH YEIOBEKA,;

— TOTOBHOCTh CaMOCTOSITEIILHO JOOBIBATh HOBBIE JJiA CeOsl €CTECTBEHHOHAYYHbIE
3HAHUSA C UCTIOJB30BAHUEM JIJIS ATOTO JJOCTYIMHBIX UCTOYHUKOB HH(POpMAIINY;

— YMEHHME YHOpPaBIATh CBOEM MO3HABATEIBHOM JEATEIBHOCTBIO, IPOBOJAHTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEUIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTpaMBaTh KOHCTPYKTHBHBICE B3aWMOOTHOIIEHUS B KOMaHJE IO
penieHunto o01uX 3a7a4 B 00J1aCTH €CTECTBO3HAHMUS;

MemanpeomMemHbix:

—OBJIaJICHHE YMEHUSIMHU W HaBbIKAMU PAa3JIMYHbIX BHUAOB MO3HABATEIbHOMI
NEATEIbHOCTU JIJISl U3YUEHHUSI pa3HbIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOTO MUPA;

— TNPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAOIIOJCHUS, HAYYHOTO
AKCIEPUMEHTA) I U3YUEHUS PA3JIMYHBIX CTOPOH €CTECTBEHHOHAYYHON KapTUHBI MUPA, C
KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B TpodeccuoHanbHol chepe;

— YMEHHE ONpENENATh 1EeU U 3a/1a4d JIeATeIbHOCTH, BBIOUPATh CPEeACTBa ISl UX
JOCTUKEHHUS HAa MPAKTHUKE;

—  yYMEHHE  WCHOJIb30BaTh  PAa3W4YHbIE  HCTOYHUKH  JUII  TOJYyYCHUS
€CTECTBEHHOHAYYHON WH(OpMAIMU U OIEHWBATh €€ JOCTOBEPHOCTH IS JIOCTHKCHUS
MMOCTABJICHHBIX II€JIeH M 3a7a4;

npeomemuulx:

- c(hOpMHUPOBAHHOCTH MpEICTaBICHUIN 0 [[EJIOCTHOM COBPEMEHHOU
€CTeCTBEHHOHAYYHOM KapTUHE MHUpa, NOPUPOJE KaK EIUHON IIEJJOCTHOM CHUCTEME,

B3aMMOCBA3H YCJIIOBCKA, IIPUPOAbLI U 06HICCTBa, IIPOCTPAaHCTBCHHO-BPCMCHHBIX Maciradax



BcenenHnoi;

— BJIaJICHUE 3HAHUSIMHM O HanOOoJee BAKHBIX OTKPBITUAX U JOCTHKEHUSIX B 00J1acTH
€CTECTBO3HAHMSI, NOBIUABIIMX HA JBOJIOLMIO MPEICTABICHUM O NMPUPOJAE, HA Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

— CcQOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHSATh E€CTECTBEHHOHAyUYHbIC 3HAHUSA IS
OOBSACHEHHS OKPYKAIOUIUX SIBJICHUI, COXpaHEHHsI 30pOBbs, oOecreueHns 0e30MacHOCTH
KU3HEACSITENIbHOCTH,  OEpeXHOr0  OTHOIIEHUS K  IPHUPOJAE,  PalUOHAIBHOTO
MPUPOIOTIONIB30BAHUS, a TAK)KE BBITIOJIHEHUS POJIU TPAMOTHOTO MOTPEOUTENS;

— c(OopMHPOBAaHHOCTh NPEJCTABICHUM O HAYYHOM METOJE MO3HAHUS MPHUPOABI U
CPEACTBAxX U3YUYEHHUs Meramupa, MakpoMHUpa 1 MUKPOMUPA; BIIaJICHUE IIpUeMaMu

€CTECTBEHHOHAYYHbIX  HAOJIOJEHUN, ONBITOB, HCCIEAOBAHMI U  OICHKHU
JOCTOBEPHOCTH IIOJIYYEHHBIX PE3yJIbTaTOB;

— BIJIQJICHHE TOHATHMHBIM amnmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOIINM
[I03HABAaThb MHP, Y4YacTBOBAaTb B JUCKYCCHSX II0 €CTECTBEHHOHAY4YHBIM BOIIPOCAM,
HCIIOJIb30BaTh Pa3IMYHbIE HCTOUHUKU UH(OPMALIUU JUIsl IOATOTOBKH COOCTBEHHBIX padoT,
KPUTHUYECKH OTHOCHUTBCS K coobieHussM CMMU, copeprkaiiuM Hay4YHy0 HHPOpMaLKIO

—c(OopMHpPOBAaHHOCTh YMEHUH NOHMMATh 3HAYUMOCTh E€CTECTBEHHOHAYYHOTO
3HAHUS JJI1 KaXIOr0 YeJIOBEKa HE3aBUCUMO OT €ro mpodecCHOHAIbHOU J1eATEeNbHOCTH,
paznuyaTh (aKTbl W OIIEHKH, CPaBHUBATh OLICHOYHBIC BBIBOJbI, BHJIETh HX CBS3b C

KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEICIECHHON CUCTEMOU LIECHHOCTEM.

5.COJJIEPKAHUE YYEBHOUW JUCITUIIJIAHBI
XUMUA
O01mas 1 HeOpraHm4ecKast XuMms

BBenenue

Xumudeckas KapTUHA MUpa KaK COCTaBHas 4acTh €CTECTBEHHOHAYYHOW KapTHUHBI
Mupa. Poiab XuMUM B )KM3HU COBPEMEHHOTO 0OOIIEeCTBA.

[IpumeHeHne MOCTMIKEHWW COBPEMEHHOW XHMHH B TyMaHUTapHOW cdepe
NEATEIBHOCTH O0IIIECTBA.

XUMHYECKOe cojiepKaHre yaeOHON AUCIUIUIMHBI « ECTeCTBO3HAHUE» TIPU OCBOSHUHU



cnenuanbHocteir  CIIO  couuanbHO-3KOHOMHYECKOTO M TYMAaHMTApHOTO mpoduiei
npodeCcCHOHAILHOTO 00pa30BaHUsI.
OCHOBHBIE IOHATHS U 3aKOHBI XUMHH
[Ipenmer xumun. BemectBo. AtoM. Mosekyna. XUMUYECKUN 3JIEMEHT U (DOPMBI
€ro CyuecTBoBaHus. [IpocThie 1 CII0XKHbBIE BEMIECTBA.
OTpaxeHrne XUMHUYECKUX CIO)KETOB B  MPOU3BEACHUAX  XYJI0KECTBEHHOM
JUTEPATyphl U UCKYCCTBA
JleMoHCcTpanuu
Habop Mozerneit aToOMOB 1 MOJIEKYII.
N3mepenune BemecTBa. OCHOBHBIE 3aKOHBI XUMUH. Macca aTOMOB ¥ MOJIEKYI.
OTHOCUTENBHBIE aTOMHAsT W MOJIEKYJsipHas waccbl. KommyecTBOo BemiecTsa.
[TocTostnnast ABoraapo. MousipHas macca. 3akoH ABoraapo. MossipHbIii 00beM Ta30B.
KonnyecTBeHHbIE W3MEHEHUS B XUMHM KakK YaCTHBIM Cllydyald 3aKOHOB IE€pexojia
KOJINYECTBEHHBIX M3MEHECHHW B KadecTBEHHbIE. M.B.JIOMOHOCOB — «II€pBBIA PYCCKUU
yHuBepcuteT». Miumroctpanuy 3akoHa COXpaHEHUsI MacChl BELIECTBA.
IHepuoanuecknii 3akoH u Ilepuoanyeckas cucrema
xumndeckux djiemMenToB /.. MenaeneeBa
OtkpeiTue Ilepuomnueckoro 3akoHa. Ilepuomnueckas cucremMa XUMHYECKHUX
anemeHToB .M. MenneneeBa. 3nauenue llepuomnueckoro 3akona u llepmogmueckon
CHUCTEMBI XUMHUYECKHX 3eMeHTOB J[.M.MeHnneneeBa s pa3BUTHS HAYKUM UM NTOHWUMaHHS
xuMuueckol kaptunbl mupa. .M. MenneneeB 00 oOpa3oBaHuUU M TOCYyAapCTBEHHOMU
nosmtuke. Jlemonctpanus. Paznuunbie ¢opmbl [leprogndeckoit cucteMbl XUMHUYECKUX
anemenToB J[.M. Menpaeneena.
Crtpoenue Bemecraa
KoBaneHTHas cBsA3b: HenoJsipHas U nojsipHas. MlonHas cBa3b. KaTHOHBI M1 aHHOHBI.
Meramnmuueckas cBsi3b. BonopoiHas CBs3b.
JemoHcTpanus
OOpa3sIipl BEIMIECTB U MaTEPUAJIOB C PA3IMYHBIMHA TUITAMHA XUMUYECKON CBSI3H.
Boaa. PactBopsl

Bona B mpupose, ObITy, TEXHUKE U HA MPOU3BOACTBE. DU3NUECKHE I XUMHUUYECKHE
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cBoricTBa BOAbl. OmNpecHEHHE BOAbl. ATpEraTHble COCTOSIHUA BOJbI U €€ MEPEXOAbl U3
OJIHOTO arperaTHOTrO COCTOSIHUS B APYTOE.

JeMoHcTpanus

@u3nuecKue CBOMCTBAa BOJBI: IOBEPXHOCTHOE HATSIKEHHWE, CMayuBaHUE.
Xumuyeckue peakunu. [loHATHE 0 XMMUYECKOW peakiuu. TUnbl XMMHYECKUX PEAKLIHMN.
CxopocTh peakiuu 1 GaKkTopbl, OT KOTOPHIX OHA 3aBUCHT.

JlemoHCcTpanus

XUMHUYECKHUE PEAKIIUU C BBIICICHUEM TEIIOTHI.

Heoprannyeckue coeuHeHMsI
Knaccudpukanus HeopraHuyecKnx coeJMHEHUd M MX CBOMCTBA.

OKcupl, KUCJIOThI, OCHOBAHUS, COJIH.

IHonsiTHE O rUApOIH3E COICH.

Cpena BOIHBIX PacTBOPOB COJICW: KUCIasg, HEUTpaibHas, menoyHas. BogopoaHsii
nokasarenbs pH pactsopa.

Metasibl. O6mue puznyeckre 1 XUMUYECKHUE CBOMCTBA METAJIIOB.

Hemeranbl. O61ias XxapakTepucTUKa IIaBHBIX MOATPYII HEMETAJIOB Ha MpUMEpe
rajoreHoB.

Baxneimme COEIMHEHUS METAIOB M HEMETAUIOB B NPUPOAE U XO3SMCTBEHHOMN
NEATEIIBHOCTH YEJIOBEKa.

Mertanibl U CIUIaBbl Kak XYJI0XKECTBEHHBIN Martepuan. COeTMHEHHs] METANIOB KaK
COCTaBHasl 4acTh CPEACTB M300pa3UTENBHOIO0 MCKyccTBa. Hemeramnsl M uX coequHEeHUus
KaK COCTaBHAs 4acTh CPEJCTB U300PA3UTEIHHOTO UCKYCCTRBA.

JlemoHCTpanuu

B3aumopeiicTBue METAIJIOB ¢ HEMETa/IaMH (LIMHKA C CEpOid, aTIOMUHUS C HOJ0M),
pacTBOpaMH KHCJIOT W I1ienoudei. ['opeHne MeramnoB (LMHKA, jKejie3a, MarHus) B
Kuciopoje. BzaumonencTteue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOT C MEIBIO.
BoccranoButenbHbIE CBOWCTBA METAILIIOB.

[IpakTrueckue 3aHATUA

Onpenenenue pH pactBopa cosneil.

B3aumoneiictBue

11



Oprannyeckasi XumMust

Oprannyeckune  coeauHeHUsi. OCHOBHBIE  TOJIOKEHUS  TEOPUU  CTPOCHHS
OpTaHWYECKUX COeIWHEeHW. MHOrooOpasue opraHudeckux coenuHeHuid. [loHsaTue
U30MEpUH.

Yriaesogopoansl. IlpenenbHble W HEOpeAedbHbIE  YIVIEBOAOPOAbL.  Peaknus
nonuMmepusauu. [IpupoaHble NCTOYHMKHM YTIIE€BOAOPOJOB. YTIIEBOJOPOABI KaK OCHOBA
MEXIYHApPOJIHOTO COTPYJAHMYECTBA M BaXXHEHUIIUN HCTOYHUK (HOpMUpPOBAaHMS OrOJKETa
P®.

Kucnopoacoaepxammue OpraHu4eckKue BeleCTBA. IIpencraBurenu
KHUCJIOPOJICOJIEPKAIIMX OPTaHUYECKUX COCIUHEHHWU: METWUIIOBBIM M JTUJIOBBIA CIUPTHI,
[JIMIEPUH, YKCYyCHas KUCI0Ta. JKUPBI KaK CI0KHBIE d(PUPHI.

AJIKOTOJIM3M M €r0 OTPAKEHHE B MPOU3BEIICHUSIX XYII0KECTBEHHOU JIMTEPATYPHI U
M300pa3uTEILHOrO UCKYCCTBA. Y TIIEBObI: IIIIOK03a, KpaxMall, LEeJUIH0I03a.

A30TCoAep:Kalle OpraHnyeckre coeIuHeHusl. AMUHBI, aMUHOKUCIIOTHI, OEIKHU.
Ctpoenue u Ouosioruueckast GyHKIHs OEIKOB.

JleMoHcTpanuu

[TomydyeHue sThiieHA U €r0 B3aUMOJCHCTBUE C PAaCTBOPOM II€pMaHraHara Kajus,
OpoMHOiI1 Bosioi. KauecTBeHHas peakuus Ha riaviepud. L{BeTHbIe peakuun OenKoB.

IlnacTtmaccesl M BosiokHA. [loHATHME O TacTMaccax M XUMHAYECKHX BOJIOKHAX.
HarypanbHble, CMHHTETHYECKHE U HCKYCCTBEHHBIE BOJIOKHA.

[IpuMeHeHUe TONMMEPOB B TPHUKIATHOM U KIACCUYECKOM H300pa3UTEIbHOM
HCKYCCTBE.

JemoHcTpauus

PaznuuHbie BUBI TIJIACTMACC U BOJIOKOH.

XuMHS ¥ KU3Hb

XUMHUA U OPraHM3M 4YeJI0BeKa. XUMHYECKUE DJIEMEHTHI B OPraHU3ME YEJIOBEKA.
Opranuyeckre W HeopraHudeckue BemiecTBa. (OCHOBHBIE JKM3HEHHO HEOOXOJUMBIC
COCIMHEHUS: OCJIKH, YTJICBOMBI, KUPbI, BUTAMHHBI. YTJIEBOJbI — TJIABHBIM HCTOYHUK
DHEpPruM opraHusma. Poiib XUpOB B opraHu3Me. XOJECTEPUH U €r0 pojib B 340POBBE

YCJIOBCKA. MI/IHepaJ'H)HBIe BCHICCTBA B IPOAYKTAX IIMTAHUA, IIUIICBLIC I[O6aBKI/I.
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COanaHcupoBaHHOE TUTAHUE.

Xumus B ObITy. Boza. KauectBo Boabl. Moromue u unctsimue cpencrsa. [IpaBuna
0e30macHOM paboTHI CO CPEACTBAMHU OBITOBON XUMHH.

Ponb XMMHMYECKMX 3JIEMEHTOB B JKM3HU pacTeHHil. Y1o0peHus. XHUMHUYECKHE
CPEACTBA 3aUThl PACTCHUM.

BUHOJIOTHA

buosioruss — COBOKYNHOCTH HAYK O KMBOW mnpupoge. MeToapl HAay4dHOTO
no3Hanusg B Owosiornn JKuBasg mnpupoaa Kak OOBEKT H3ydeHHs Ouojoruud. Meromasl
UCCJIEIOBaHMs JKUBOM Mpupoasl B Oumosoruu. OmpezeneHue XKU3HU (C MPUBJICYECHUEM
MaTepuaia u3 paszie’aoB GU3NKU U XUMUH). Y POBHU OpraHU3AINH KU3HU.

JeMoHcTpanuu

YPOBHU OpraHu3alyy KU3HH.

MeTtoabl MO3HAHUS KUBOU TPUPOBI.

Kuerka

Hcropust n3ydenus kieTku. OCHOBHBIE MOJIOKEHUs KIETOYHOU Teopun. Kietka —
CTPYKTYpHO-(DYHKIIMOHAJIbHAS (2JIEMEHTapHas1) €AMHUIIA KU3HHU.

Crpoenue knetku. [IpokapuoTel U 3yKapHOThl — HU3LIME W BBICIIME KJIETOYHBIE
opranu3Mmbl. OCHOBHbBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKH 3yKapHuoT. KierouHnoe sipo.
OyHKIMSA SApa: XpaHEHHEe, BOCIPOU3BEACHUE U Mepelaya HacIeACTBEHHON HHPOpMaLnu,
peryysuus XMMUYECKOM AaKTUBHOCTH KiIE€TKH. CTpykKTypa U (QYHKIMH XPOMOCOM.
AyTOCOMBI 1 MIOJIOBBIE XPOMOCOMBI.

buonornyeckoe 3HaueHME XMMHYECKUX 3JIEMEHTOB. Heopranmdeckue BeliecTBa B
cocTaBe KJIETKH. Poib BOABI KaKk pacTBOPUTENS M OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEH
Cpelbl OpraHM3MOB. YTIEBOAbl M Junuabl B KkieTke. CTpykTypa M OHMOJIOTHYECKHE
¢byukun 6enkoB. CTpoeHHe HYKICOTUIOB U CTPYKTypa NOJUHYKJIeoTHIHbIX 1ener JJHK
u PHK, AT®.

Bupycel u Oaktepuodaru. HeknerouHoe CTpoeHME, >KU3HEHHBIA LHUKI M €ro
3aBHCHUMOCTh OT KJIETOYHBIX (hopM XHU3HU. Bupychl — B030yauTenu HHOEKIMOHHBIX
3a0oneBaHuil; moHATHE 00 OHKOBHpycax. Bupyc ummyHoneduimra yenoseka (BUY).

[Tpodpunaktuka BUY-undexiuu.
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JemoHcTpannmn

CrtpoeHue MOJIEKyIIbl OelKa.

Crpoenne monexynst JIHK.

CTpoeHune KIETKH.

CtpoeHue KIETOK TPOKAPUOT U IYKApPHOT.

CrpoeHue Bupyca.

[IpakTHUeCcKHe 3aHATHUS

HaOnronenne KJIETOK pacTeHH W JKUBOTHBIX TOJ MHUKPOCKOIOM Ha TOTOBBIX
MHUKpoInpenapaTax U UX OIUCaHUE.

CpaBHEHUE CTPOEHUS KIIETOK PACTEHUN U dKUBOTHBIX.

Opranusm

Opranu3m — eauHoe 1enoe. MHoroobpasue opraHu3mMoB. OOMEH BeEIIECTBOM U

SHEPrued C OKpYyXkalollel cpeoil Kak HeoOXOJIMMOE YCJIOBUE CYIIECTBOBAHUS >KUBBIX

CHCTCM.
CrnocoOHOCTE K CaMOBOCIIPOU3BCACHUIO — OJHAa H3 OCHOBHBIX 0COOEHHOCTEH
JKMBBIX OPIraHU3MOB. I[CJ'ICHI/IG KIICTKKM — OCHOBa pPOCTAa, Pa3BUTUA M PA3MHOKCHHUA

opranu3moB. becnonoe pasmHoxkenue. IlojoBoM mpomecc M MOJIOBOE Pa3MHOMXKEHHE.
OmiogoTBOpEHNE, €r0 OMOIOTUIECKOE 3HAYCHHE.

[Tonarue o0 WHAMBUIYyaTbHOM (OHTOTEHE3), AMOPUOHAIBLHOM (IMOpHOTEHEe3) U
MOCTAIMOPHUOHANIBHOM pa3BUTUH. VHIUBHyaIbHOE Pa3BUTHE YETIOBEKA U €r0 BO3MOKHbBIC
HapyIICHUS.

OOmue mpeacTaBieHUs O HACIEACTBEHHOCTH W HM3MEHUYMBOCTH. ['eHeTHyeckas
TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTU HacliefoBaHus. HacnenoBanue nmpu3HakoB
y uenoBeka. [lomoBeie xpomocombl. ClemIeHHOE C TOJOM  HaclieJJOBaHHE.
HacnenctBennsie 0o0e3HM YeloOBEeKa, WX NPHUYUHBI W Tpodriaktuka. CoBpeMEHHbBIC
MIPEICTABIICHHSI O TCHE M TEHOME.

[‘eHeTHUECKME  3aKOHOMEPHOCTH  HM3MEH4YMBOCTH.  Knaccubukarmus — dopwm
M3MEHYMBOCTH. BrisiHrE MyTareHOB Ha OPTaHU3M YeJIOBEKa.

[IpenmeT, 3a1aun ¥ METOMBI CEIEKIUHU. | eHeTHYECKUEe 3aKOHOMEPHOCTH CEIICKITUH.

Yyenne H.U. BaBunoBa o 1eHTpax MHOrooOpasus M MPOUCXOXKICHUS KYJIbTYPHBIX
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pacTEHUM.

buotexHonorus, €€ NOCTUKEHUS, IEPCIIEKTUBBI PA3BUTHSL.

JleMoHcTpanuu

OOMeH BelIeCTB U MPEBPAILEHUS SHEPTUH B KIIETKE.

Jlenenue KJIETKU (MUTO3, MEHO3).

Crioco6b1 6ecronaoro pa3MHOKEHUSI.

Omog0TBOPEHUE Y PACTEHUN U )KUBOTHBIX.

NHuBuayaibHOE pa3sBUTHE OPraHU3Ma.

HacnenctBenHblie 601€3HU YEIOBEKA.

Biustnue ankoroyinzMa, HApKOMaHUM, KYPEHUS Ha HACJIEICTBEHHOCTb.

MyTtarumu.

MonudukannoHHas U3MEHYUBOCTD.

[{enTpbl MHOTOOOpA3Us M IPOUCXOKACHUS KYJIbTYPHBIX PACTCHHUIA.

HckyccTBeHHBIH 0TOOD.

HccnenoBanust B 00J1acTH OUOTEXHOJIOTUU.

[IpakTrueckue 3aHATUS

Pelienne 35ieMeHTapHBIX TEHETUYECKUX 3a1a4.

AHaIN3 W OLEHKA JTHUYECKUX ACIEKTOB DPAa3BUTHS HEKOTOPBIX MCCIENOBAHUN B
OMOTEXHOJIOTHUH.

Bun

OBOJIIOLIMOHHAA TEOpuUsi HM €€ pojib B (OPMUPOBAHUM  COBPEMEHHOM
€CTECTBEHHOHAay4YHOU KapTUHBI Mupa. Bun, ero kpurepuu. llomymamus kak CTpyKTypHas
eauHMIa BUAa U dBotonnu. Cuarerndeckas teopus sBooruu (CTI). JBuxyimiye cuibl
ABOJIOLMH B cooTBeTCcTBUM ¢ CTO.

Pesynbrarel  sBomonuu. CoxpaHeHHME MHOrooOpas3usi BHJIOB Kak OCHOBa
ycTOMUMBOro pas3Butusi Ouocdepsl. [IpuuuHbl BbBIMHpaHUsS BHAOB. buosorndeckuit
nporpecc U OMOJIOTMYECKHUI perpecc.

['MnoTe3bl MPOUCXOXKACHUS KU3HU. Y CI0KHEHUE JKUBBIX OPraHW3MOB Ha 3emiie B
MIPOLIECCE 3BOJIIOIMU. AHTPOIIOTEHE3 M €ro 3aKOHOMEPHOCTH. JlokazarenbcTBa pOACTBA

YCJIOBCKAa C MIICKOIIUTAIOMINMMHKU >XKWBOTHBIMU. q)aKTOpBI AHTPOIIOI'CHC3a: YCJIOKHCHHC
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NOMYJISIUMOHHOM ~ CTPYKTYphl BHJA, HW3TOTOBJICHHE OpYIud TpyAa, IMeEpexo] OT
PACTUTENBHOTO K CMEUIAHHOMY THWITy IIMTaHUsA, HCIOJb30BaHue OrHs. [losBiaeHue
MBICIINTENIBHON JAEATEIIBHOCTH U WICHOPA3IeIbHON peun. [IponcxoxieHne 4en0BeueCcKux
pac.

JeMoHcTpanun

Kpurepuu Buna.

[Tonynsauust — CTpyKTypHas €IMHULIA BUJIA, €AMHUIIA BOJIIOIINH.

JIBMoKyIIME CHIIBI DBOJIFOLIHAH.

Bo3HuKHOBEHHE U MHOT000pa3ue MpUCIIOCOOIEHUN Y OPTaHNU3MOB.

Penkue u ncuesaromue BUIBL.

JIBM>KyIIME CHITBI aHTPOIIOTEHE3A.

[IponcxoIeHHE YEI0BEKA U YEJIOBEYECKUX PaC.

[IpakTrueckue 3aHATUS

Omnucanue ocoOeii Buaa o MOp(HOIOTHUECKOMY KPUTEPHIO.

AHaJIN3 ¥ OIIEHKA PA3JIMYHBIX TUIIOTE3 MPOUCXOKICHHS )KU3HH.

AHanu3 1 OLEHKA Pa3IMYHbIX THIOTE3 MPOUCXOKICHUS YEIIOBEKA.

IKOCHCTEMBI

[IpenMer ¥ 3amayu SKOJOTMM: y4eHHE 00 IKOJOrhueckux (HakTopax, ydeHUe O
coo0l1IecTBaX OPraHU3MoOB, yueHue o ouocdepe.

Okojorudeckue (HakTopsl, OCOOEHHOCTHM WX BO3JEUCTBUA. KOJIOrHYEcKas
xapaktepuctuka Buga. [lonstue 00 »sKonormyeckux cucremax. llemu mnuranus,
TpOopUUECKHE YPOBHHU.

buoreoiieno3 kak skocucrema. buocdhepa — rimobanbHas skocucteMa. Yuenue B.
N. Bepuaackoro o Ouocdepe. Ponb xuBbix opraHusmoB B Ouocdepe. buomacca.
buonoruueckuii KpyroBopoT (Ha npuMmepe KpyroBopora yriepoja). OcHOBHbIE
HaIpaBJeHUs BO3JEHCTBUA 4YenoBeka Ha Ouochepy. Tpanchopmaiusi ecTeCTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpodKOCHUCTEM (arpoIeHO30B).

JlemoHCTpanuu

Dkoyiornueckue GakTopbl U UX BIUSIHUE HA OPTaHU3MBI.

MG}KBI/II[OBBIC OTHOICHMA: 1Tapa3nuTU3M, XUIIIHUICCTBO, KOHKYPCHIIUA, CUMOMO3.

16



SApyCHOCTH PACTUTENHLHOTO COOOIIECTRA.

Kpyrosopot yriepoaa B 6uocdepe.

3anoBeTHUKY M 3aka3HukH Poccumn.

[IpakTuueckue 3aHsATUS

CocraBiieHue cxeM nepeadyu BeUEeCTB U SHEpruu (1IeTel MuTaHus;).

CpaBHHTENBbHAS XapPAKTEPUCTHKA MPUPOIHBIX DKOCHUCTEM U arpodKOCHCTEM CBOCH
MECTHOCTH.

Pemenne sxonornueckux 3aaay.

AHanu3 1 OIIEHKA IMOCJIEICTBUI COOCTBEHHOM JIEATEILHOCTH B OKPY’KaIOIIEH cpene,
IJI00aJIBbHBIX DKOJIOTHYECKHUX MPOOJIEM U MyTEH UX PEIICHUS.

DKCKypcHu

MHuoroo6pa3ue BuaoB. Ce30HHbIE M3MEHEHUs B HpuUpose (OKPECTHOCTH
npodecCHOHAIBHOM 00pa30BaTeIbHON OpraHu3aIim).

EcTecTBeHHBIE W HCKYCCTBEHHBIE AKOCHUCTEMBI (OKPECTHOCTH MPO(EeCcCHOHATHLHOM

o0pa3oBaTeNbHON OpraHu3allun).

6. TEMATUYECKOE IINTAHUPOBAHUE
[Ipu peanuzanuu coaepkaHus o001Ie00pa3oBaTEILHON YUE€OHOW JUCHUIUIAHBI

OV /.10 «EcrecTBo3HaHMe» yueOHasi Harpy3ka o0y4aromuxcs COCTaBIIsIeT:

Buj yueOHoi1 padoThI O0bem B yacax
O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 443

B TOM 4mcJie:

TEOpPETUIECKOE 00yUeHHE 359
MPAKTUYECKHUE 3aHSITUS 40
1abopaTOPHBIE 3aHATHS 8

y4eOHBIM TIJITAHOM

KOHCYJIbTaIs
HE MPEAYCMOTPEHBI

y‘-IC6HBIM IIJ1aHOM

camocTosiTelbHas paboTa
HE MPETyCMOTPEHBI

IIpomexxyTouHasi arTecTanus B opme IK3aMeHa 36
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7. TEMATUYECKHUM IIJIAH YYEBHOM JUCHUIIJIUHBI
OY/. 10 kECTECTBO3HAHUE»

Buna yueOHoii padoThI

Bcero yacoB Ha

Pacnpenesienue Tpy10eMKOCTH pa3jena (B
Jacax) 1o BujAaM y4ueOHoi padoThl

AyIUTOpHBIE 3aHSATHSI. pasze Mexuun IpakTunyeckue | JIaGopaTtopHbie
Copepxanuie 00y4eHuUsI BaHATHUS 3aHATHUS

XUMUA

BBenenne 2 2 - -
Opraanyeckasi XuMust 124 106 - -
[IpenMeT opraHuYeCcKO XUMUU.
Teopust cTpoeHNsT OpraHUYECKUX 14 12 2 -
COCTUHEHUN
[IpenenbHbIe YTIEBOAOPOABI 16 14 2 -
JTUJICHOBBIE U JUEHOBLIC 12 10 i 5
YTJIEBOIOPOIBI
ALIETHIICHOBBIC YTIIEBOIOPOIBI 8 8 - -
IApOMaTHYECKHE yTIEBOIOPOIbI 8 8 - -
[IpupoaHbIE HCTOYHUKHU 8 8 i i
YTJIEBOIOPOJIOB
[ "M JIpOKCHIIbHBIC COCTMHEHUS 8 6 2 -
IAJIBIETUIBI 1 KETOHBI 8 6 - 2
KapOoHOBBIE KMCIOTHI M UX 8 5 5 )
[IPOU3BOJIHBIC
VTaeBoanl 10 8 2 -
IAMUHBI, aMUHOKHCJIOTHI ¥ O€JIKU 8 6 2 -
IA30TCOepKaIne
reTEePOIMKINYSCKHE COSIMHEHUSI. 8 8 - -
Hyxk1enHOBbIe KUCIOTHI
buonorndeckn akTHBHBIC 8 5 2 i
COCTMHEHUS
O0mas 1 HeoOpraHu4ecKasi XuMusi 137 127 - -
X¥1MHsL — HayKa O BEIECTBAX 2 2 -
CtpoeHue aToma 12 12 - -
[leproanuueckuii 3aKOH U
[leproanueckas cuctema 14 14 i i
XUMHUYECKUX djiemeHToB .1
Menneneesa
CtpoeHue BelecTra 12 12 - -
[TonmMepsl 12 12 - -

VICIIEPCHBIE CHCTEMBI 4 4 - -
XUMHUECKUE PEAKIIUU 14 14 - -
PactBopbI 10 8 2 -
OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC
peaKuu. IICKTPOXUMUUECKHE 12 12 - -
MPOIIECCHI
Knaccudukanus Beniects. [IpocTeie 12 12 i i
BeIeCTBA
(OCHOBHBIE KJIacChI HEOPraHM4eCKuX 12 10 i 2
W OPTaHWYECKUX COCTMHCHUN
XHUMUS JIIEMEHTOB 12 10 - 2
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XHUMUS B )KA3HU OOIIIECTBA 9 7 2 -
Bcero 263 235 20 8
BUOJIOT U - -
Beenenue 2 2 - -
buonoruss — COBOKYIMHOCTh HayK O
PKUBOHM TIpUpOJie. METOIbl HAy4YHOTO 8 6 2 -
[MO3HAHUS B OMOJIOTUH
Knerka 20 18 2 -
Opranusm. 24 22 2 -
(OCHOBBI T€HETHUKHU U CEJIEKIIUHU 26 24 2 -
[TpoucX0XACHUE U PA3BUTHE KU3HU 26 24 5 i
Ha 3emiie
[TponcxoxaeHne yeaoBeKa 16 12 4 -
(OCHOBBI KOOI 16 14 2 -
buonuka 6 2 4 -

Bcero 144 124 20

IIpomeskyTounas arrectanus B popme 3xk3amena 36 yacoB

Hroro \ 407 | 359 | 20 \ 8

8. XAPAKTEPUCTHUKA OCHOBHbLIX BUJIOB AEATEJIBHOCTH

OBYYAIOLMXCS

Coaepixanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4eOHOI 1eATeJTbHOCTH
o0y4yaonuxcs (Ha ypoBHe y4eOHbIX JelCTBUIl)

XUMUA

Bsenenue

PackpeiTre BKi1aja XUMHUYECKOW KApTUHBI MUPA B €JUHYIO
€CTECTBEHHOHAYUYHYIO KapTHHY MUpa. XapaKTepUCTUKA XUMUH KaK
MIPOU3BOIMTENILHOM CHUJIIBI 00IIIECTBA

Baxnelinme xuMu4ueckue
HOHSITHUSA

YMeHue n1ate onpeneneHie U OeprupoBaTh CAEAYOIMMH XUMUYECKUMHU
MOHATHUSIMH: «BELIECTBO», «XUMUUYECKUN JIIEMEHT», «KaTOMM,
«MOJIEKYJIa», «OTHOCUTEIIbHBIE AaTOMHAsL U MOJIEKYJISIPHAsE MacChl»,
«HMOHY, «aJUIOTPOIU», «A30TOMBDY, «XUMHUECKAsI CBS3bY,
«QIEKTPOOTPULIATENIBHOCTDY, «BAJIEHTHOCTBY, «CTEIIEHb OKUCIICHU,
«MOJIb», «MOJISIPHAsI Maccay, «MOJISIPHBIM 00beM Ia3000pa3HbIX
BELIECTBY, «BEILECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMSD,
«PacTBOPBD», «IIIEKTPOJIUT U HEAIEKTPOIUT, «IIEKTPOIUTHYECKAS
JUCCOLUALA», «OKUCIIUTEND U BOCCTAHOBUTENDY, KOKUCICHUE U
BOCCTAQHOBJICHHE», «CKOPOCTh XUMUUECKOHN PEAKIIUN», «KXUMHUECKOE
paBHOBECHE», KYTJIEPOAHBIN CKeNeT», «(pyHKIMOHATIbHAS IPYTINay,
«KHA30MEpUs»

OCHOBHBIE 3aKOHBI
XMW

DopmyIHMPOBAHUE 3aKOHOB COXPAHEHHUSI MACCHI BEILIECTB U ITOCTOSHCTBA
COCTaBa BEHIECTB. Y CTAHOBJICHHE MPUYHUHHO-CJIEJACTBEHHOM CBS3U MEKY
COJIep>)KaHUEM ITHUX 3aKOHOB M HAMTMCAaHUEM XUMHUYECKHUX (HOpMYI U
ypaBHeHU. PackppiTie GU3NIECKOTO CMBICIIa CHMBOJIUKHI
[Tepuoanueckoit Tabmuiel xumudeckux >nemeHToB [I.1. MenaeneeBa
(HOMEpOB AeMeHTa, Mepruoa, TPYIINbI) U YCTAHOBJICHUE TPHYUHHO-
CJIEZICTBEHHOM CBA3U MEXKJy CTPOEHUEM aTOMa U 3aKOHOMEPHOCTAMU
W3MEHEHUS CBOWCTB JIEMEHTOB M 0OpPa30BaHHBIX MU BEIIECTB B
MEepUOJIax U rpymnmnax. XapakTepUCTHKA 3JIEMEHTOB MaJbIX EPUOIOB I10
ux nojoxkeHuto B Ilepuognyeckoii cucreme [I.M. Mennaeneena
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OCHOBHBIE TEOPUH
XUMUH

YcraHoBieHNE 3aBUCUMOCTY CBOMCTB XMMHYECKUX BEIIECTB OT CTPOCHUS
aTOMOB 00Pa3yIONIUX UX XUMUYECKUX DJIEMEHTOB. XapaKTepUCTHUKA
BaXKHEHIIIHUX TUIIOB XUMHUYECKUX CBSI3EH M OTHOCUTECILHOCTH ATOU
tunonoruu. OObsICHEHNE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOEHUS KPUCTAIUIMYECKUX peIIeTOK. POPpMYJIMPOBAHUE OCHOBHBIX
MOJI0)KEHUN TEOPUH AIEKTPOITUTHYECKON TUCCOIUALIUN U
XapaKTepHUCTUKA B CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTMHEHUMN.

DopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOCHHUS OPraHUYECKUX COCIMHEHUN U XapaKTEPUCTUKA B CBETE ATOM
TEOPHUH CBOMCTB BaXKHEHIINX MIPEACTABUTEIICH OCHOBHBIX KJIAaCCOB
OPraHNYeCKUX COCTMHEHUHN

Baxneiinie BelecTsa
Y MaTepUaibl

XapakTepuCTHUKA CTPOSHHS aTOMOB M KPUCTAJUIOB U HA 3TOW OCHOBE —
00X (PU3HUECKUX U XUMHUYECKUX CBOMCTB METAJNIOB M HEMETAJLJIOB.
XapakTepucTHUKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYYCHHUS M IPHMEHEHHE
BOKHEHIIINX HEMETAJUIOB.

XapakTepucTrKa COCTaBa, CTPOCHHS M OOIIUX CBOMCTB BaXKHEHIIINX
KJIACCOB HEOPTaHMYECKHUX COCTUHEHHIM.

Onucanue cocTaBa U CBOMCTB BaKHEHIINX ITpe/ICTaBUTENIEN
OpPraHMYECKUX COSAMHEHUI: METaHOJIA M 3TAHOJIa, CIIOKHBIX A(PUPOB,
KHUPOB, MbLJI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTbI), MOHOCAXapH10B
(TIrOKO03BI), TUCAXapuIOB (caxapo3bl), MOIKcaxapuaoB (Kpaxmaia U
LIEJUTIOJI03bI), AMUHOKUCIIOT, O€JIKOB, UCKYCCTBEHHBIX M CHHTETHUYECKUX
MOJINMEPOB

XUMHUYECKUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B yueOHON U POPECCHOHATBHON JIEITEITLHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3zpiBanune n3y4eHHbBIX BEIIECTB 110 TPUBHAIIBHON WJIN MEXyHAPOIHOM
HOMEHKJIATyPE U OTPAXKEHUE COCTABA 3TUX COCIUHEHUN C IOMOLIBIO
XUMUYECKUX (HOPMYII.

OTpakeHre XUMHUYECKHUX MPOIECCOB C MOMOIIbIO YPABHEHUN
XUMHYECKHUX PEaKIUi

XHUMHUYECKHE pcaKknumn

OOBsicHeHHE CYIIIHOCTH XUMUYECKUX npoueccoB. Kinaccuduxarnms
XUMHUYECKHUX PEAKLIUH 10 Pa3JIMYHbIM IPU3HAKaM

XUMHAYECKUN dKCIIEPUMEHT

BrlnosHeHNE XUMUYECKOTO SKCIIEPUMEHTA B ITIOJIHOM COOTBETCTBHH C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habmtonenue, puxkcupoBaHue U onucaHue pe3yabTaTOB MPOBEAEHHOTO
9KCIIEPUMEHTA

Xumunueckasi HHGpopmarus

IIpoBeeHne caMoCTOSTEIBHOIO MMOMCKA XUMHUECKOW HHPOPMALIUH C
HCIOJIb30BAHNUEM PA3JIMYHBIX HCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HCIOJIb30BaHNE KOMIIBIOTEPHBIX TEXHOIOTHH JIst 00pabOTKH U Nepeaun
XMMHUYECKON MH(OpMAIMH U ee MPEJICTABICHHsI B Pa3JINYHbIX (hopMax

[Ipodunshoe u
npo¢eCCHOHATIBHO 3HAYNMOE
cojiepKaHue

OOBsicCHEHHE XUMUYECKUX SBJICHUN, TIPOUCXOASIINX B TIPUPOAE, OBITY H
Ha MPOU3BOJICTBE.

CobroieHne MpaBwil SKOJOTHYECKH TPAMOTHOTO TTOBEICHUS B
OKpYKarolllen cpee.

OreHKa BIUSTHAS XUMAYECKOTO 3arps3HEHIS OKPY>KaIOIIeH cpe/pl Ha
OpraHu3M 4YeJIOoBeKa U JpyTue skuBble opranu3Mel. CoOiroieHue mpaBmi
0e30macHOT0 OOpaIeHus C TOPIOYMMHU U TOKCUIHBIMH BEIIIECTBAMH,
1a00paTOPHBIM 000PYOBAHHEM.

Kputnueckast orieHKa JOCTOBEPHOCTH XHMHUYECKON HH(pOpMaIum,
MOCTYTAOLIEH U3 Pa3HbIX HCTOYHUKOB
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Bbuogorus

buosnorusa — coBOKynHOCTh
HAyK O KMBOH IIPUPOJIE.
Meroabl Hay4HOIO MO3HAHUS
B OMoJyoruu

3HAKOMCTBO C O0BEKTaMH U3YYCHHS OMOJIOTHH.

BrisiBienue ponu 6uonoruu B GOpMUPOBAHUN COBPEMEHHON
€CTECTBEHHOHAYYHOW KapTUHBI MUPa U IIPAKTUYECKOMN AESITEIbHOCTH
Tojen

Kinerka

3HAKOMCTBO C KJIETOYHOM TEOpHUEN CTPOEHHUS OPTaHU3MOB.
[TosydyeHne npeacTaBiIeHUs O POJIM OPraHUUYECKHUX U HEOPraHMYECKUX
BEIIECTB B KJICTKE.

3HaHuE CTPOSHHSI KJIETOK MO pe3yibTaTtaM paboThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHHEe OIUChIBaTh MUKPOIIPENapaTsl KJIETOK PACTCHUN. Y MEHUE
CPaBHMBATh CTPOEHUE KJIETOK PACTEHUN U )KHUBOTHBIX 110 TOTOBBIM
MHUKpoInpenaparam

Opranusm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHHS OPraHU3MOB, CTaAUN
OHTOI'€HE3a Ha IPUMEPE UEIOBEKA.

3HAaHHE IPUYUH, BBI3BIBAIOIMX HAPYIIEHUS B Pa3BUTUH OPraHU3MOB.
YMeHHeE M101b30BaATHCS] TEHETUYECKONM TEPMUHOJIOTMEN U CUMBOJIMKOM,
pelarh IpoCTENIINE FeHETUYECKUE 3a1a4u.

3HaHMe 0COOEHHOCTEHN HAaCcIeACTBEHHON U HEHACIIEICTBEHHOM
M3MEHYHMBOCTH U X OMOJOTMUYECKON POJIM B IBOJIIOLMHU )KUBOT'O

Bun

YMeHue aHamu3upoBaTh U OIEHUBATH PA3JIMYHBIE TUIIOTE3bI
MIPOUCXOXKACHUS )KU3HU Ha 3eMJIe.

YMeHue npoBOAUTH ONKUCAHKUE 0COOEH OJHOTO BUAA 110
MOp(oIorHuecKoMy KpUTEPHIO.

PazButue criocoOHOCTEHN SICHO M TOYHO M3J1araTh CBOU MBICIIH, TIOTUYECKH
000CHOBBIBaTh CBOIO TOUKY 3pEHUS, BOCIPUHUMATH U aHAIU3UPOBATh
MHEHUSI COOSCETHUKOB, TPU3HABAs MPABO JIPYToro 4yeJIoBeKa Ha HHOE
MHEHHE.

YMeHue 1oKa3bIBaTh POACTBO YEJIOBEKA U MIIEKOMUTAIOIINX, OOIIHOCTh U
PaBEHCTBO YEJIOBEUECKUX pac

OKOCHUCTEMEI

3HaHHE OCHOBHBIX IKOJIOTMUECKUX (PaKTOPOB U UX BIMSIHUS Ha
OpraHU3MBI.

3HaHME OTJINYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIECTB—
arpoakocucteM. [lonydyeHne npencTaBiIeHHs O CXeMe 3KOCUCTEMBI Ha
npumepe ouocdepsl. JleMoHcTpalust yMeHUsI TOCTAaHOBKH 1IeJIeH
NesITeIbHOCTH, TUNIAHUPOBAHNE COOCTBEHHON AEATENbHOCTH IS
JOCTUKEHUS IOCTABJICHHBIX LEJIeH, TPEeIBUICHUS BO3MOXKHBIX
PE3yJIBTAaTOB 3TUX AECHCTBUM, OPraHU3allUi CAMOKOHTPOJIS U OLIEHKU
MOJIyYE€HHBIX pe3ysbTaToB. O0yueHne coOI0IEHUIO IPABUII IOBE/ICHUS B
npupoje, 6epeKkHOMY OTHOLIEHHIO K OMOIOTHYeCKUM 00BEeKTaM
(pacTeHHsIM M JKUBOTHBIM M MX COOOIIECTBAM) U UX OXpaHe
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9. YAEBHO-METOJINYECKOE U MATEPUAJIbHO-TEXHUYECKOE
OBECHEYEHUE NPOT'PAMMBI YYEBHOM JJUCHUATITAHBI
OY .10 kECTECTBO3HAHMUE»

Onucanue MAaTepPUAJIbLHO-TEXHUYECKOI

OCYyIIECTBJICHUSA Oﬁpa30BaTeJIbHOFO nmpouoecca

0a3bl, HEe00X0AuMOoI IS

HaumeHnoBanue noMeneHui 1uisi IpoBEACHHUS BCEX
BHJIOB YYE€OHOM JACSITEIBHOCTH, TPEAYCMOTPEHHOM
y4eOHBIM IIJIAHOM, B TOM YHCJI€ IOMELIEHUS TSI

Ne n/m | camocrosiTenbHO# paboThI, C YKa3aHUEM MEPEUHS

OCHOBHOTO 000pYTOBaHUS, Y4€OHO-HATISTHBIX
OCOOUH ¥ UCIIOIB3yEMOTO ITPOrPAMMHOTO
obecrieueHns

Anpec (MECTONOJIOKEHNE) TOMEIIECHUN JUIs
IPOBE/ICHUS BCEX BUJIOB YUEOHOH 1€ TENbHOCTH,
MPEeIyCMOTPEHHOM y4eOHBIM IIJIAHOM (B CITydae
peanu3anuu 00pa3oBaTebHOM IPOrpaMMBbI B
ceTeBoil popMe JONOTHUTENBHO YKa3bIBACTCS
HalMEHOBAaHHUE OpPraHU3allH, C KOTOPOH
3aKJII0YEH JOTOBOP)

Kabuner ectecTBo3HaHuUs: yueOHAsS ay JUTOPUS IS
MIPOBEICHUS 3aHATHI BCEX BUIOB, B TOM YHCIIE
IPYNIIOBBIX M HHAWBUAYAIbHBIX KOHCYJIbTALUIA,
TEKYILETO KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTeCTalluH
VueOHast gocka

PaGouee mecTo mpemonasarens

KommnekT yuebHoii mebenun Ha 25 oOydarommxcs
VueOHO-HaIIIHBIE [IOCOOHS

IIepenocHON MyJIbTUMEIUUHBINA KOMIUIEKT

JocTyn Kk nHGOPMaLMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «IHTEpHET»

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

Adobe Acrobat Reader DC. OTkpbiTO€ JHIIEH3HOHHOE
cornamrenre GNU General Public License

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

Apache Open Office. Apache license 2.0 Google
Chrome BecmuaTHOe mporpaMMHOe 0O€eCIICUEHIE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DnekTpoHHast OUOIMOTEYHASI CUCTEMA «AKAIEMUS).

414042, r. Actpaxans, yia. MarucrpanbHas, 18
Aynutopus Ne 208

Kabuner ectecTBo3HaHus: ydeOHas ayAUTOPHUS IS
MIPOBEJICHSI 3aHATHH BCEX BUAOB, B TOM UHCIIE
IPYNIIOBBIX M HHAWBUAYAIBHBIX KOHCYJIbTALIUI,
TEKYIIET0 KOHTPOJIA U IPOMEXYTOYHOM aTTecTalluu
VYuebHas nocka

Pabouee mecTo npenogasaress

KommnexT yuebnoii mebenun Ha 25 obyyarommxcs
VueOHO-HaIAIHBIE II0COOHS

IIepeHocHON MyJIBTUMEIUUHBINA KOMIUIEKT

HocTyn Kk nHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «MIHTEpHET»

414042, r. Actpaxans, yi. MaructpansHas, 18
Aynuropus Ne 204
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7-Zip GNU OTKpbITOE JIMICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxkageMudecKast TOJIIHCKa.

Adobe Acrobat Reader DC. OTkpbiTO€ THIICH3HOHHOE
cornamenne GNU General Public License

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

Apache Open Office. Apache license 2.0 Google
Chrome BecmmaTHoe mporpaMMHOe 00€eCIICUEHHE.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OneKkTpoHHas OMOIHOTEeYHAs CUCTEMa « AKAIEMHUS.

JlaGopaTtopusi eCTeCTBO3HAHUS

VYuebHas gocka

Pabouee mecTo npenogasaress

KommnexT yuebHoii mebenun Ha 25 oOydarommxcs
Y4eOHo-HarIsIIHbIE TOCOONS

Mukpockornsl — 15 wir.

IIepeHocHON MyJIBTUMEIUUHBINA KOMIUIEKT

JocTyn kK nHGOPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET»

7-Zip GNU OTKpBITOE JIMIICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxkasieMudecKkas moJrnucKa.

Adobe Acrobat Reader DC. OTkpsITO€ THIICH3HOHHOE
cornamrenrie GNU General Public License

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

Apache Open Office. Apache license 2.0 Google
Chrome BecruiatHoe nporpaMMHOE 0OecIieYeHHe.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

9J’I€KTp0HHaH OMOaMOTEYHAsT CHCTEMA «AKaI[eMI/IfI».

414042, r. Actpaxans, yia. MaructpansHas, 18

Aynuropus Ne 204

[Tomemienue amst caMOCTOSATENBEHON pabOTHI
Kommutekt yueOHo# Mebenn Ha 25 o0yJaromuxcs
Komneroreps: — 3mT.

HocTyn Kk nHGOPMAaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM
cetu «MHTEpHET»

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

Adobe Acrobat Reader DC. OTkprITO€ THIIEH3HOHHOE
cornamrenne GNU General Public License

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

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

SHCKTPOHHaﬂ OuOaMOTEYHAsT CHCTEMA «AKa}IeMI/I}I».

414042, r. Actpaxans, yi1. MaructpanbHas, 18

Aynuropus Ne 112
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[Tomemienue amst caMOCTOSATENEHON pabOTEI 414042, r. Actpaxans, yia. MaructpansHas, 18
KommnexT yuebnoii mebenu Ha 25 obydarommxcs Aynurtopus Ne 308

KommbroTepsr — 2mIT.

HocTyn k nHPOPMaIUOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHET

7-Zip GNU OTKpBITOE JTUIICH3NOHHOES COTJIAIICHHE
GNU General Public License. Office 365 Al
AxkageMudeckast IOIIHCKa.

5. | Adobe Acrobat Reader DC. OTKpbITOE JIUIIEH3HOHHOE
cornamenne GNU General Public License

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

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

OnekTpoHHast OUOIUOTEYHAS CUCTEMA «AKAIEMUS).

10. PEKOMEHJAYEMAS JIUTEPATYPA

Jiist 00y4yaromuxcs

a) OCHOBHas y4eOHas TuTeparypa:

1. Pynsutuc I'.E., ®enpaman @.I'. Xumus. 10 knacc, [Ipocsemenne ,2017 ©

2. Pymsutuc I'.E., ®enpnman @.I'. Xumust. 11 knace, [Ipocsemenune ,2017 T

0) nomoaHUTENbHAs yueOHas TuTepatypa (B T.4. CIIOBAPH):

1. buonorusi. O6mias Ouosnorusi (6a3oBeiii ypoBeHb) E.A. KpukcyHos, A.A.
Kamenckuii, 2016

2. Epoxun FO.M. , KoBaneBa 1. b. Xumus s nmpodeccuit u crenuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO Hay4YHOTO npoduiei. - M.: 2016

3. [unkuHa — 5-e u3n. nepepad. u gom. — M.: UzparensctBo Opaiir, 2015. —
319c¢. — Cepus: I[IpodeccronanprHoe oOpa3zoBaHuUe.

B) MepedyeHb yueOHO-METOAMYECKOTO 00ECTIeUeHUSI:

1. Y4eOHo-MeTOAMYeCKOe IMOCOOHe IO BBHIOJHEHHIO pedepaToB, TOKIIAJIOB,
WHIUBUYyaNIbHBIX NPOoeKTOB Mo yuyeOHou mucuuruimHe OY][.10 «EctecTBo3Hanue» mo
npodeccun 43.01.09 Tlosap, koHIUTED

I') UIHTEPHET-PECYPCHIL:

1.www.ecologysite.ru (Karajor skojJoru4yeckux caimToB). WWWw.ecoculture.ru

(CaltT 3K0JIOTHUYECKOT0 MPOCBEILICHUS).
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2.www.ecocommunity.ru (MapopManoHHbIH CalT, OCBEIIAOIINNA TPOOIEMBI

skosoruu Poccun).

1) DJIEKTPOHHO-OUOINOTEYHBIE CUCTEMBI:

1. Epoxun FO. M., Kosanesa U.b. Xumus mis npodeccun u crnenuaibHOCTEH
TEXHUYECKOTO M ECTEeCTBEHHO-HAay4yHOro mupodwied, 1-e u3m.,2015r. https://academia-

moscow.ru/reader/?1d=105585

2. Epoxun FO. M. CO0pHUK TECTOBBIX 3aJlaHUI MO XUMHUU: y4eb. mocodue st

CTYH. YYpeKIeHHH cpen. npod. oOpaszoBanus. — M., 2015.  https://academia-

moscow.ru/reader/?1d=132020

3. I'abpuensu O. C., Octpoymos U. I'. Xumus, 1-u31,2017r
4. KoncrantunoB B. M., Pe3zanoB A. I'., ®aneea E. O. buonorus: y4yeOHUK s
CTYyIl. yupexaeHuit cpea. npod. odpazoBanus / noxa pen. B. M. Koncrantunora. — M.,

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

5. http://www.iprbookshop.ru

Jois npenoxaBaresei

1. O6 o6pazoBanuu B Poccutickoit denepanuu: geaep. 3akon ot 29.12.2012 Ne273-
@3 (B pen. Denepanbubix 3ak0HOB 0T 07.05.2013 Ne99-d@3, ot 07.06.2013 Nel20-®3, ot
02.07.2013 Ne170-@3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Nel1-@3, ot 03.02.2014 Nel5-®3, ot 05.05.2014 No84-D3, ot 27.05.2014 Nel135-D3, ot
04.06.2014 Necl148-®3, ¢ uszMm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014
Ne145-@3, B pea.ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2.Ilpuka3z MunuctepcTBa oopazoBanusi u Hayku PO ot 31 nexabpst 2015 r. Nel1578
«O BHECEHMM U3MEHEHHI B (peiepalibHbIN TOCyapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIApT
cpenHero oOuero oopa3oBaHusi, YTBEPKICHHBIN MPUKa3oM MUHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoii @enepaumu ot 17 mas 2012r. Ne413».

3. IlpumepHas ocHOBHasg oOpa3oBaTeibHasi MporpamMma CpeAaHero oOIero
oOpa3oBaHus, 0oJ00peHHass  penieHueM  (eaepasbHOrO  y4eOHO-METOAMYECKOTO
oOBeuHEeHus 10 001IeMy 00pazoBaHuio (poToko oT 28 utoHs 2016rT. Ne2/16-3)

4. Korenesckas A.B., Kyko N.B., Ckopuios I1.M., TutoB E.B. 1-e uznanue 2017r
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11. OCOBEHHOCTH OPTAHU3AIIMU OBYUYEHUSA 110 YYEBHON
JAACHHUIIJIMHE IS UHBAJIMIOB U JIMI C OT'PAHUYEHHBIMU
BO3MOXHOCTSAMMU 310POBbS
Jlist oOy4Jaronuxcs U3 4uciia MHBAIKMIOB U JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pPOBbSI HAa  OCHOBAaHMS  IHUCbMEHHOTO  3asBJICHUS  y4yeOHas  JUCIUIUIMHA
«EcTecTBO3HaHUE) peann3yeTcsl ¢ y4eTOM OCOOCHHOCTEW NMCUXO(PU3NYECKOro pa3BUTHS,
WHJIUBUAYAIbHBIX BO3MOXKHOCTEM W COCTOSIHUSA 3J0POBbS (Hanee — HHANBUIYaTbHBIX

O0COOEHHOCTEM)

12. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUYEFHOM

JUCHUATIAHBI

Pe3yabTaThl 00yueHuUs Kpurepun ouenku MeToabl OLIEHKHU

B pesynbrare ocBoenus gucuuruinHel | Onenka «OTIWYHO» OTBETHI  HA

oOyuaromuiics JIOJKEH | MOCTaBJIEHHBIE BOIIPOCHI U3JIAratoTCst

MPOJIEMOHCTPUPOBATh  NMpPeJAMETHbIE | JOTUYHO, TOCIEIOBATEIbHO M HE

pe3yJabTaThl. TpeOyroT JONOJHUTENbHBIX | Texkymuii KOHTPOJIb
-c)OpMHUPOBAHHOCTh TIPEACTaBICHUIN O | mosicHeHuil. [lomHo packpeiBatoTcs | (YCTHBIN 51
LEJOCTHOW COBPEMEHHOM €CTECTBEHHO- | IPUUYUHHO-CIIEICTBEHHbBIE CBA3M | IUCbMEHHBIM  OIpOC,

HaquOﬁ KapTUHC MHpa, O IIPpUPOAC KaK | MCXKIY SABJICHUAMU U COOBITUSIMU. IMPaKTUKO-
CHHHOﬁ HCHOCTHOP’I CUCTEME, 0 I[eHaIOTCH 000CHOBaHHBIC BBIBOJIBI. | OPUCHTHPOBAHHOC

B3aMMOCBS3M 4YEJIOBEKa, MNpUpOAbl H | JIeMOHCTpUPYIOTCS riryOoKue | 3aaHue, JOKIaN,
o0111eCTBa; 0 IPOCTPAHCTBEHHO- | 3HAaHMsI ~ 0a30BBIX  HOPMATUBHO- | COOOLIEHUE, OTYET).
BpPEMEHHBIX MaciiTabax BceneHHOM; npaBoBeIX akToB. CoOmomaroTcs | DKcrepTHas OLeHKa IO
- BJAJEHHE 3HAHUSMU O HauboJiee | HOPMbI JUTEPATYPHOI peyn. kpurepusM  Texkymmii

BAXKHBIX OTKPBITUAX W JOCTUKCHHAX B OLIeHKa ((XOpOIJ_IO)) OTBCTBI Ha | KOHTPOJIb
obOnacTu CCTCCTBO3HAHUA, TOBJIMABIINX | ITOCTABJICHHBIC BOIIPOCHI U3JIararoTCA (TGCTI/IpOBaHI/Ie,

Ha OBOJIONMIO  TPEJACTABIEHUM O | CHCTEMaTU3MPOBAHO U | IoMallHue

NpUpOJie, HA pa3BUTHE TEXHUKH U | TOCIEJOBATEIBHO. bazoBeie | HaOMIOACHNUS u
TEXHOJIOTUH; HOpPMaTHUBHO-TIPaBOBbIE aKThl | UCCIIEIOBAHMSI, OTYET).
-chopMUpOBaHHOCTH YMEHUS | UCTIONB3YIOTCS, HO B HetocTaTouyHoM | DopMann3oBaHHOE
MIPUMEHSATh €CTeCTBEHHO-HayuHble | o0bemMe.  Marepuan  u3naraercs | HaOIroaeHue 3a
3HaHUS ISl OOBSICHEHUS! OKPYKAIONIMX | YBEPEHHO. PacKphITBI MPUYMHHO- | HCIIOJIE30BAaHHEM
SABJICHUM,  COXpAHEHHs  3JI0POBbS, | CII€ICTBEHHBIE CBSI3U MEXIY | 3HAaHUH M YMEHHHA B
o0ecrnieueHus 0€30MMaCHOCTH | SIBJICHUSIMHU u COOBITUAMH. | TPAKTUYECKON
KHU3HENIeATebHOCTH, OepexxHoro | JlemoHCTpHpyeTcs YMEHUE | IeATEeIIbHOCTH.
OTHOIICHHS K NPUPOJIe, | aHATM3UPOBATh MAaTEpUaN, OJHAKO | DKCIIEpPTHAsl OIEHKA IO
palMoOHaIBFHOTO MPUPOJIOIIONB30BAHMS, | HE BCE BBIBO/IbI HocAT | KputepusiMm udsauer
a TaKk)Ke BBIMTOJIHEHHSI POJIM TPAMOTHOTO | apTyMEHTHPOBAHHBIH 17§

noTpeOuTeNs; JI0Ka3aTebHBbIHI XapaxTep.

-copMHPOBAHHOCTH TipejacTaBieHuii o | CoOmoaaroTcs HOPMBI

HAYYHOM METOJIe MO3HAHUS MPUPOABI U | JIUTEPATYPHON PEUH.

cpeacTBax M3yYeHUS meramupa, | OneHka «Y IOBIIETBOPUTEITEHOY

MakpoMUpa W MHUKPOMHUPA; BIAJCHUE | JOMYCKAIOTCS HapyLIEHUS B

npuéMamMu €CTECTBEHHO-HAYYHBIX | TIOCJICOBATEIIFHOCTH  M3JI0KCHUSI.
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HaOJIIOIEHUH, OIIBITOB UCCIIENOBAHUN U
OIIEHKU JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yJIbTaToB;

-BlIaJICHUE ITTOHATHHHBLIM
€CTECTBEHHBIX HAayK, IO3BOJISIIOLLIAM
[O3HaBaThb  MHUpP, y4yacTBOBaTb B
JUCKYCCUSIX MO E€CTECTBEHHO-HAyYHBIM
BOIIPOCaM, HCIIOJIb30BaTh pPa3JIuyHbIC

arapaTomMm

HCTOYHUKHU uH(pOopMaIun IS
MOATOTOBKM  COOCTBEHHBIX  padoT,
KPUTHYCCKH OTHOCHUTBLCS
Kk cooomenusim  CMU, comepkamum
Hay4yHYIO UHPOPMALINIO

(OpPMUPOBAHHOCTh YMEHUH MOHUMATh
3HaYMMOCTb €CTECTBEHHO-HAYyYHOTO
3HaHHUA s KaXKIOro  4YelloBeKa,
HE3aBUCHMO OT €ro IpoQecCHOHaTbHON

NESTEeNbHOCTH, pPa3Nu4aTh (GaKTel |
OLCHKH,  CpPaBHUBATb  OIICHOYHBIC
BBIBOJBI, BUACTH HX  CB3b C
KPUTEpUSMH  OLEHOK W CBS3b

KPUTEpPUEB C ONPENECIEHHON CUCTEMOU
[EHHOCTEH.

Nwmerores YIOMUHAaHUs 00
OTJENbHBIX 0a30BbIX HOPMAaTHUBHO-
IIPaBOBBIX aKTax. Henonno
pacKphIBalOTCA IPUYHHHO-
CIIE/ICTBECHHbIE CBSI3U MEXIY
SBJICHUSMU u COOBITHSIMH.
JIeMOHCTpUPYIOTCSI TIOBEPXHOCTHBIE
3HaHUS ~ BOIIpoca, C  TPYIOM
pelmaTcss  KOHKPETHBIE  3a/ladM.
HmeroTcs 3aTpyIHEHUS C BBIBOJAMHU.
JlomyckaroTcs  HapylleHUs HOPM
JUTEPATypHOU peuH.

Onenka «HeynoBierBopUTEIbHO»
Marepuan u3jaraercs
HETIOCJIEI0BATEIbHO, COMBYMBO, HE
IIPEJCTABISAET OIpeielIeHHON
CUCTEMbl 3HAHMM MO JUCLUIUIMHE.
He  packpbeiBaloTCsi  NPUYUHHO-
CJICZICTBEHHbIE CBSI3U MEXITY
ABICHUSIMH M coObITusiMH.  He
NPOBOJIUTCS ~ aHanu3.  BbIBOJbI
OTCYTCTBYIOT. OTtBeThI Ha
JIONIOJTHUTENbHbIE BOIIPOCHI
OTCYTCTBYIOT. MMeroTcs 3aMeTHbIE
HapylleHUsT HOPM JIMTEpaTypHOU
peun.

MeTanpeJIMeTHbIe pe3yJibTaThI:
-OBNI/ICHHEe YMEHUSIMH U HaBbIKAMU
pa3IMYHBIX BHUJOB  IIO3HABATEIHHOU
JESTeNbHOCTH Il M3Y4YeHHUS Pa3HBIX
CTOPOH OKPYKaIOIIIEro €CTeCTBEHHOTO
MUDA;

— TMpPUMEHEHUE OCHOBHBIX METOJIOB
no3HaHus  (HAONIOEHUS, HAYYHOTO
AKCIIEPUMEHTA) JUISt U3YyYEHUs
Pa3TMIHBIX CTOpOH
€CTeCTBEHHOHAYYHOW KapTUHBI MUPA, C
KOTOPHIMH BO3HHKAET HEOOXOIUMOCTH
CTAIKUBAaThCcsl B  MpodeccruoHaIbHON
chepe;

— yMEHHUE OMNpeAeNsATh LEeIN U 3a7aud
JeSTeIbHOCTH, BEIOUPATh CPEJICTBA JIIS
WX JIOCTIKEHUS Ha MPAKTUKE;

— YMEHHE WCIIOJIb30BaTh pPa3INIHBIC
HCTOYHHUKU JUISL MOJTy4eHUsI
€CTECTBEHHOHAYyYHOU HHpOpMAIUN U
OLICHUBATh €€ JOCTOBEPHOCTh IS
JIOCTHIKEHHSI TIOCTABJICHHBIX Ieled U
3a/1ad4;

- JIEMOHCTpamusi CIIOCOOHOCTEH K
yueOHO-1103HaBaTeIbHON "
MPOEKTHOM JAEATETbHOCTH

- HCIOJIb30BAHUE pa3IMYHBIX
METOZIOB pEIICHUS] TPAKTHUYECKUX
3a/la4;- UCMOJb30BaHUE Pa3IMYHBIX
pecypcoB TUIst JOCTHKCHUS
MOCTABIICHHBIX IIeNeH -
JIeMOHCTpalus  CIIOCOOHOCTEH K
y4eOHO-UCCIIEI0BATEIbCKOM "
MIPOEKTHOM J1E€ATEILHOCTH;

- WCTIOJIh30BAHUE Pa3TUYHBIX
CPEACTB M METO/IOB IIPH pean3aluu
CBOMX HJIEH M TPaKTHYECKUX 3a7ad
B IIpodeccnoHaIbHOM chepe

-3¢ (heKTUBHBII TTOUCK HEOOXOIUMOM
uH(pOpMaIHH;

-HCIIOJIb30BaHHE Pa3TUYHBIX
HMCTOYHUKOB MH(pOpMaIMU, BKIIIOYas
AJIEKTPOHHBIE;

-IEMOHCTpAIH CIIOCOOHOCTH
CaMOCTOSITENTFHO ~ WCIOJB30BaTh U
KPUTHUYECKH  OIEHUBATh
HEOOXOAMMYI0 HH(DOPMAITHIO JIJIst
BBITIOJTHEHUS MOCTaBIIEHHBIX
y4eOHBIX 3ajay;

IIpakTrueckue
3aHSTHS, CEMHHAPBI
y4eOHO-TTPaKTUUYECKHE
KOoH(DepeHIHH,
KOHKYPCHI,

OJTUMITUA/IBI,
HabJI0/IeHue 3a
HaBbIKAMU paboOTHl B
r100aNbHBIX,
KOPTIOPaTHBHBIX "
JIOKAJIbHBIX
MH(OPMALIMOHHBIX
CeTsIX, HAYYHBIX
OnbIMoTeKax
pa3IMYHBIX
OpraHu3aInit
PE3yIIbTATHI
HaOTIOAEHUH 3a
JeSITeNTbHOCTHIO
oOyyaromerocs B
nporecce OCBOCHHUS
oOpazoBatenbHON
MPOrPaMMBbI
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-IEMOHCTpAIHs CIIOCOOHOCTH
CaMOCTOSITENIFHO aHAIM3UPOBATh U
MPEICTABIATD HEOO0XOIUMYIO
UHPOPMALIHIO IS BBITTOJTHEHHS
MOCTABJICHHBIX ~ YYEOHBIX  3aj1ad-
caMoaHaJu3 U KOPPEKIIHS
pE3yJbTaTOB COOCTBEHHOW padOTHI,
WHTEPIPETUPOBAHHE

JINYHOCTHBIE pe3yabTaThl
--yCTOMUYMBBI HHTEpEC K HCTOPUH U
JOCTHKCHUSIM B obnactu

€CTECTBEHHBIX HAayK, YyBCTBO T'OPJOCTH
3a POCCUICKHE €CTECTBCHHBIC HAYKH;

— TOTOBHOCTb K  MPOJOJDKECHUIO
oOpa3oBaHwsl, MTOBBIIICHUIO
KBaTM(UKAITUH B n30paHHOI

npoecCHOHATLHON ~ JEATEIIEHOCTH €
UCIIOJIb30BAHUEM 3HAHUM B 00JacTH
CCTCCTBCHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHHE 3HAYUMOCTH
KOMHGTCHHI/Iﬁ B O6HaCTI/I €CTECCTBCHHBIX
HayK i1 dYeJioBeKa M OOINEeCTBa,

yMEHHE UCTIOJIb30BATh
TEXHOJOTUYECKHE  JOCTH)KCHHUS B
o0NacTH XUMHM W OHWOJOTUH IS
MOBBILICHUS COOCTBEHHOTO
MHTEJUICEKTYaJIbHOTO ~ Pa3BUTHS B
BbIOpaHHOM npodeccuoHaIbHON
TeSTeTbHOCTH;

- yMeHue pOaHaIN3UPOBAThH
TEXHOTECHHBIE MOCIICICTBHS ISt
OKpyXarolie cpenbl, OBITOBONH U
MIPOU3BOJICTBEHHOM JeSITeTbHOCTH
YeJI0BEKa;

- TOTOBHOCTb CaMOCTOSITENIbHO
n00bIBaTh HOBBIE TUISE ceds
€CTECTBEHHOHAYYHbIE 3HAHUSA C

HCIOJIb30BaHUEM I 3TOTO JIOCTYITHBIX
MCTOYHHUKOB MH(OpMaLUH;

- yMEHHE yIIPaBJIATh CBOEH
II03HABATEIbHON JESATENBHOCTBIO,
MIPOBOAUTD CaMOOIICHKY YpOBHS
COOCTBEHHOTO MHTEIIEKTYaJIBbHOTO
pa3BUTHS,

- YMEHHE BBICTPauBaTh
KOHCTPYKTHBHBIE B3alMOOTHOIICHHS B
KOMaH/JIe MO pelIeHuI0 OOIMX 3a1ad B
00JIaCTH €CTECTBO3HAHM,

- TPOSIBJICHUE TPa’KJaHCTBEHHOCTH,
MaTpUOTU3MA;

- 3HaHUE HCTOPUU CBOEU CTpPAHBI,
JIOCTYKCHUH OTE€YECTBECHHBIX
Y4EHBIX;

- IPOSIBJICHUE aKTHUBHOMW >KU3HECHHOU
MO3HULIHH;

- JEMOHCTpalMs TOTOBHOCTH K
CaMOCTOATEIIbHOM, TBOPYECKOMN
NESTEIIBHOCTH;

- CO3HATEIBHOE OTHOLIEHHE K
IIPOAOIKEHUIO 00pa30oBaHus
-IEMOHCTpAIIHSI copmmpo-
BaHHOCTH MHUPOBO33PEHUS,
OTBEYAIOUICTO COBPEMEHHBIM
peanusM;

- ACMOHCTpanunsa HHTCpECCa K

AOCTHIKCHUCM CCTCCTBCHHBIX HAYK

Habmonenue 3a
JESATSILHOCTBIO
oOyuJatomerocs B
npoiecce OCBOCHUS
o0pa3oBaTenbHOM
pOrpamMMbl
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