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MHNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma o6mieoOpazoBaTenbHOM yueOHOM aucturumasl  YIIB.03
«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 (OITOIT CITIO) no mpodeccuu 15.01.05 Capmuk pydyHO M YaCTUYHO
MEXaHU3UPOBAHHOW CBApKHU (HAIIaBKH) Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHMsL.

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero ooOIero
o0pa3oBaHusl, MPEIBSIBISEMBIX K CTPYKTYpe, COJEPXKAHUIO M pe3yJbTaTaM OCBOCHUS
yuebHoit aucuuriunabl YIIB.03 «EctecTBO3HaHUEY», B COOTBETCTBUU ¢ PekoMeHaarusMu
0 OpraHu3allid TOJYyYEHUs] CpEIHEero oOIIero oO0pa3oBaHUS B Ipe/esiax OCBOCHUS
o0pa3oBaTeNbHbIX MpOTpaMM CcpeAaHero mnpodeccruoHanbHOTO 00pa3oBaHus Ha 0asze
OCHOBHOT'O 00IIIET0 00pa30BaHUs C y4eTOM TpeOOBaHMM (efepalibHbIX TOCYIaPCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHJAPTOB U TMOJy4aeMoil npodeccuu cpenHero npodhecCuoHaIbHOTO
obOpazoBaHus (mucbMo JlemapTameHTa rocyJapCTBEHHOW MOJMTUKUA B cdepe MOArOTOBKU
pabounx kaapoB u JAI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanne mnporpammbl yueOHor muctumimabl YIIB.03 «EcrectBo3nanme»
HaIpaBJICHO HA JIOCTUKEHUE CIICTYIONIUX LIEIICH:

- OCBOEHHUE 3HAHHWI O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MUpPaA U METOAaX
€CTEeCTBEHHBIX HAyK; 3HAKOMCTBO C Hau0o0Jie€ BaXXHBIMH HACSIMU W JOCTHXKCHUSIMU
€CTEeCTBO3HAHMSI, OKa3aBIIMMHU ONpPEACISIIONIee BIUSHUE HA pPa3BUTHE TEXHUKH U
TEXHOJIOTUH;

- OBJIQJICHUE YMEHUSMU MPUMEHSATH MTOJTYUYCHHbIC 3HAHUS JJII OOBSICHEHUSI SIBJICHUM
OKPYXKaIoOIIero  Mupa,  BOCHpUATHS  WH(POpPMAIMM  E€CTECTBEHHOHAYYHOTO U
MPOQECCUOHATIEHO 3HAYUMOTO COICPKAHUS;

- pa3BUTHE WHTEJUICKTYaJbHBIX, TBOPYECKUX CIIOCOOHOCTEH U KPUTHYECKOTO
MBILIJICHUSI B XOAE MPOBEACHHS MNPOCTEHMIIMX WCCICAOBAHUM, AaHaIu3a SBJICHHM,

BOCHPUSATHUS U HHTEPIIPETAI[MU €CTECTBEHHOHAYYHON MH(POPMALINH;



- BOCIUTaHUE yOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI 3aKOHHOW TMPHUPOILI U
UCIIOJIb30BAHUSl JIOCTHKEHUN €CTECTBEHHBIX HAyK JUIsl pa3BUTHsS LMBWIM3AIUU U
MOBBIIICHUS Ka4eCTBa KU3HU;

- IPUMEHEHHE €CTECTBEHHOHAYYHBIX 3HAaHUH B MPOdeCcCUOHATBHON IEATETLHOCTH U
MOBCEIHEBHOM »KU3HU ISl 00ecrieueHus: 0€30MacHOCTH KU3HEIESITENbHOCTH; TPAMOTHOIO
UCIIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTUH; OXpaHbl 3JI0POBbSI, OKPYKAIOLIEH CPeIbI.

B pabouyto nporpamMmy BKJIIOYEHO COJAEpKaHUE, HANpaBJIeHHOE HAa (OPMHUpPOBAHUE
y 0OydJaronuxcsi KOMIETEHITMH, HEoOXOMUMBIX i KadecTBeHHOro ocBoeHus OIIOIT
CIIO Ha ©0a3e OCHOBHOrO oOOHIET0 OOpa30BaHUSA C TOJYYEHHUEM CpPEAHEro OOILEro

00pa3oBaHus; MPOrpaMMbl IOJATOTOBKU KBAIM(DUIIMPOBAHHBIX pad0UYUX, CIyKaILUX.

OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUITIJIMHBI

EcrecTBO3HaHHME — Hayka O SBJIEHUAX M 3aKOHAX nOpuponpl. CoOBpEMEHHOE
€CTECTBO3HAHKUE BKIIIOYAET MHOXKECTBO €CTECTBEHHOHAYYHBIX OTpPACIIEW, U3 KOTOPBIX
HanOoJiee BaXXHBIMH SBISIOTCS (DU3UKa, XUMUA U Ouosiorust. OHO OXBAThIBAET IIUPOKUN
CHEKTpP BONPOCOB O Pa3HOOOPa3HBIX CBOMCTBaX OOBEKTOB MPHUPOIbI, KOTOPbIE MOXKHO
paccMaTpuBaTh Kak €IMHOE LEIIOE.

EcTecTBeHHOHAyuYHbIE 3HAHUSA, OCHOBAHHBbIE HA HHUX TEXHOJOTUHU, (POPMHUPYIOT
HOBBIM 00pa3 ku3HU. BhICOKOOOpPA30BaHHBIN YEIOBEK HE MOXKET JUCTAHIIUPOBATHCS OT
dbyHIaMEHTAIbHBIX 3HAHUI 00 OKPY’KaIOIIEeM MHUPE, HE PUCKYS OKa3aThCsl 0€CIIOMOIIIHBIM
B Mpo(eCCUOHANBHON J1eATeNbHOCTH. JI[F000€ MepCrneKTUBHOE HANpaBiIeHUE ACSTEIbHOCTH
YeJIOBeKa NPSIMO WM KOCBEHHO CBSI3aHO C HOBOW MarTepuaibHOM 0a30ii U HOBBIMHU
TEXHOJIOTUSIMH, U 3HAHUE UX €CTECTBEHHOHAYYHOM CYIIHOCTH — 3aKOH YCIIeXa.

EcrecTBO3HaHME — HEOThEMJIEMAs COCTABJISIOMIAS KYJNbTYpPBL:  ONpEHEsis
MHUPOBO33pPEHUE YEIOBEKA, OHO MMPOHUKAET U B TYMaHUTApHYIO chepy, U B OOLIECTBEHHYIO
YKU3Hb.

PanroHanbHBI  €CTECTBEHHOHAYYHBIM METOJ, C(OpMUpOBABUIMICS B paMKax
€CTECTBEHHBIX HAyK, 0Opa3yeT €CTeCTBEHHOHAYYHYIO KApTHHY MHpPa, HEKOE OOpa3HO
dbunocodckoe 000011IeHNE HAYUHBIX 3HAHUH.

EcTtecTBO3HAaHNE Kak HayKa O ABJICHHUAX W 3aKOHAX IIPUPOAbI BKIIOYACT TAKIKC OAHY



13 BaXHEUIINX OTPACIECH — XUMHUIO.

XUMHsIT — HayKa O BELIECTBax, MX COCTAaBE, CTPOCHHUH, CBOMCTBAX, MPOLECCAX
MPEBPAILCHHS, UCIIOIb30BAHNN 3aKOHOB XMMHUHU B MPAKTUYECKOU ACSATENBHOCTU JIOACH, B
CO3/IaHUH HOBBIX MAaTEPHUAJIOB.

buonorus — coctaBHas 4acTh €CTECTBO3HAHMS. DTO HayKa O >KMBOU npupoae. OHa
U3y4YaeT paCTUTENIbHbIM, >KMBOTHBII MHUpP M YeJIOBEKa, HUCIOJIb3ys Kak COOCTBEHHbIE
METOJIbI, TaK M METOJbl JIPYTMX HAyK, B YAaCTHOCTH (DU3UKH, XMMHA U MATEMaTUKH:
HaOMIOAEHUS, DKCIIEPUMEHTBI, MCCIIEIOBAHUSA C MOMOUIBIO CBETOBOTO M 3JIEKTPOHHOTO
MHUKpOCKOIa, 00pabOTKy CTaTUCTUYECKUX JIaHHBIX METOJaMU  MaTeMaTH4eCKON
CTaTUCTUKU U JAp. bHoNorus BBIABISET 3aKOHOMEPHOCTH, MPUCYIIUE KMU3HU BO BCEX €€
IOpPOSIBJICHUSIX, B TOM 4YHCI€ OOMEH BEIECTB, POCT, Pa3MHOKEHUE, HACJIEICTBEHHOCTD,
MU3MEHYHBO.

B  npodeccruoHanbHBIX  00pa30BaTENbHBIX  OPraHU3ALMSX, PEATH3YIOLIUX
oOpa3oBaTeNbHyI0 MPOrpaMMy CpEIHEro oO0miero oOpa3oBaHMs B Mpeiesiax OCBOCHHUS
OIIOII CIIO Ha 6a3e OCHOBHOrO OOIIEro 0Opa3oBaHMs, MU3y4aeTCcsl MHTErPUPOBAHHAs
yuyeOHast nucuuiimHa «EcTtecTBo3HaHue», BKIOYaroUmiass TpU paszaena, oOsajaroiue
OTHOCHUTEJIBHON CAMOCTOSTEIBHOCTBIO U LIEJTOCTHOCTBIO — «XUMUs», «bruonorus» — 4to
HE HapyLIAeT NPUBBIYHYIO JIOTUKY €CTECTBEHHOHAYYHOTO 00pa30oBaHusl 00y4arOIINXCs

DTO BBIpaXaeTcss B COACPXKAHUU OOYUYEHHUs, KOJIMYECTBE YAaCOB, BBIIEISEMBIX Ha
U3yY€HUE OTAEIbHBIX TEM MPOrpaMMbl, IIyOUHE UX OCBOCHUS 00yUarolMMUCs, 00beMe U
XapakTepe MPAaKTHUYECKUX 3aHATHH, BUAAX BHEAYAUTOPHON CaMOCTOSATEIBHOU pabOThI
ctynentoB. [Ipu u3yuenun y4eOHOro maTepuasna Mo XMMUU U OMOJIOTHH IEIecOo00pa3Ho
aKIICHTHUPOBATh BHUMaHUE OOYyYaIONIMXCs HA XU3HEHHO BAXKHBIX OOBEKTAX MPUPOILI H
opraHu3Me 4YejoBeka. OJTo ruapocdepa, armochepa u  Ouocdepa, KOTOpbIC
paccMaTpUBAIOTCS ¢ TOYKH 3PEHHUS XMMUYECKUX COCTABOB M CBOWCTB, MX 3HAYECHMS IS
KUBHENIEATENIbHOCTH  JIIOJIE, 3TO COJIepKaHWE, OCBEILIAIoIEe poJib BaKHEHIIHMX
XUMUYECKUX DJIEMEHTOB B OpraHU3ME 4YEJIOBEKa, BOMPOCHI OXPaHbl 3J0POBBA,
npouIakTUKU 3a00J€BaHUI W BPEIHBIX MPUBBIYEK, MOCIEACTBUN H3MEHEHHUS CPEIbl
oOWTaHUs YeJIOBEKa MJIsi YEJOBEYECKOW IUBUIM3ALMHU. 3aMETHOE MECTO B COJEPKAHHUU

y4eOHOM AUCUUIUIMHBI 3aHUMAaeT y4eOHBI MaTepual, He TOJIBKO (POPMHUPYIOIIHIA



€CTECTBEHHOHAYUYHYIO0 KapTUHY MHUpa y CTYJEHTOB, HO M PAacCKpbIBAIOIIMI MMPAKTHYECKOE
3HAUYE€HHUE €CTECTBEHHOHAYYHBIX 3HAHUM BO BCEX cdepax KU3HU COBPEMEHHOI0 00IIEeCTBa,
B TOM 4MCIIe B TyMaHuTapHoi cdepe. B nenom ydyebnas qucuuminia «EctecTBo3HaHUEeY,
B COJICPKAHUU KOTOPON BEAYyUIUM KOMIIOHEHTOM SIBJISIFOTCSI HAyYHbIC 3HAHUSI U HAyYHbIC
METO/bl  TO3HAHWS, TMO03BOJIAET C(HOPMHUPOBATH y  OOYYAIOIIMXCS  I[EJIOCTHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MUpa, NOpOOYyIUTh Yy HHUX 3MOLMOHAJIBHO-LIEHHOCTHOE
OTHOLIEHUE K M3y4aeMOMY MaTepHally, TOTOBHOCTb K BBIOOpY IEWCTBHI ONpPEIEIECHHOM
HAIpPaBJICHHOCTH, YMEHUE KPUTHUUYECKHU OLIEHUBATh CBOM U UY>KH€ JCHCTBUS U TTOCTYIIKH.

HNuTerpupoBanHOE cojiepKaHUe yueOHOM AUCIUIUIMHBI TO3BOJISIET MPENOo1aBaTeIsiM
XUMUU U OHOJIOTMM COBMECTHO OpPraHU30BAaTh H3YYEHUE ECTECTBO3HAHUSA, HCIOJIb3Ys
UMEIOIIUECS YACTHBIE METOIUKH MPENO/IaBaHus MPEIMETA.

N3yuenue o01eo0pa3oBaTeIHbHOM y4eOHOM JTACUUIUTAHBI VIIB.03
«EcTecTBO3HaHuE) 3aBepIIACTCS MOABEACHHUEM HTOrOB B (hOpME SK3aMEHAa B pPaMKax
IPOMEKYTOUHOM aTtTectanu oOydaromuxcsi B npoiecce ocsoenus OITOIT CIIO na 6aze

o01iero oOpazoBaHus ¢ MoaydeHreM cpeanero oomero oopazoanus (IITIKPC).

3. MECTO YYEFHOM JUCIUIIIMHBI B YYEFHOM IIJIAHE
VYyeoOnas nucuuminHa YIIB.03 «EctecTBo3HaHue» SBISIETCS y4€OHBIM MPEIMETOM
no BbIOOpPY M3 oOs3aTenbHONW mpeaMeTrHo obnactu «EctectBeHHsie Hayku» OI'OC
cpeaHero ooiiero oopa3oBaHus.
VyeOHas TUCIUATUINHA VIIB.03 «EcTecTBO3HAHUEY M3y4aeTcs B
o01reoOpazoBarenbHOM 1HKIe ydeOHoro ruiana 15.01.05 Capmuk pydHOW M YACTUYHO

MEXaHU3UPOBAHHOM CBAapKu (HAIJIaBKK) Ha 6a3e OCHOBHOI'O O0IIEro 00pa3oBaHuUs.

4. PE3YJIBTATBI OCBOEHHUS YYEBHOHN JUCIIAIIJINHBI
OcBoenne coxaepxkanusi ydyeOHoW aucuumiuabl  YIIB.03  «EctecTtBo3HaHue»
o0ecreunBaeT JOCTIKEHNUE CTYACHTAMH CIICTYIONTUX PE3yIbTaTOB:
JUYHOCIMHbBIX:
— YCTOWYMBBIM MHTEPEC K UCTOPUM U JOCTHKEHUSAM B 00JaCTH €CTECTBEHHBIX HAYK,

YyBCTBO F'OPJIOCTH 33 POCCUNCKHUE €CTECTBEHHBIE HAYKH;



— TOTOBHOCTh K MPOJOJDKEHHIO 00pa3oBaHMs, MOBBIILICHUIO KBaTU(pUKALUNA B
n30paHHON MPO(deCcCHOHATIBHON JESTENbHOCTH C HMCIOJB30BaHUWEM 3HAHUM B 00s1acTH
€CTECTBEHHBIX HaYK;

— OOBEKTUBHOE OCO3HAHUE 3HAUYMMOCTH KOMIIETEHLIMH B O0JIACTH €CTECTBEHHBIX
HayK JJI YeJIOBEKa M 00IEeCTBAa, YMEHUE HUCIIOIb30BATh TEXHOJIOTUYECKHUE JOCTUKEHUS B
o0jacTM XUMHMM W OWOJOTMM JUIsl TOBBIMIEHHS COOCTBEHHOIO MHTEIUIEKTYalIbHOIO
pa3BUTHS B BEIOpaHHOMN Npo(heCCHOHATBHOM NeATEIbHOCTH;

— yMEHHE NPOaHAIM3UPOBATh TEXHOTEHHBIE MTOCIIEACTBUS AJIs1 OKPYKAIOLIEH Cpebl,
OBITOBOM U MPOU3BOJICTBEHHOM JI€ATEIBHOCTH YEIOBEKa;

— TOTOBHOCTb CAMOCTOSITEJIBHO J100BIBaTh HOBBIE ISl CEOsl €CTECTBEHHOHAYYHBIE
3HAHMS C UCIIOJIb30BAHUEM JIJISl ATOTO JOCTYIIHBIX HCTOYHUKOB MH(OpMAIUK;

— yMEHHE YHOPABIATh CBOEM IMO3HABAaTEIbHOW JIEATEIBHOCTBIO, IPOBOJIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PA3BUTHS;

— YMEHHE BBICTPaMBaTh KOHCTPYKTUBHBIE B3aHMMOOTHOIIECHHS B KOMAaHJIE 10

PCUICHUIO 06IHI/IX 3aJ1a4 B oOiacTu CCTCCTBO3HAHMI,

MEemanpeomMemHualXx:

—OBJIaZICHUE YMCHUSIMHM W HaBBIKAMH Pa3UYHBIX BHUIOB ITO3HABATCIIBHOU
TEATETBLHOCTH JIsl H3yYCHUSI PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHUPA;

— TPUMEHCHHE OCHOBHBIX METOJOB IIO3HaHUSA (HAOIIOJACHUSA, HAYYHOIO
AKCIIEPUMEHTA) JJIS U3YUYCHUS PA3IMIHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI MHPA, C
KOTOPBIMH BO3HHMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MPOGECCHOHAIBHON cdepe;

— YMCHHE ONPEICATh IEJW M 33J1aud IeATeIbHOCTH, BEIOMPATh CPEACTBA IS UX
JOCTIOKCHUS Ha TIPaKTHKE;

—  yYMEHHE  WCIOJb30BAaTh  Pa3MYHBIE  HWCTOYHUKA  JUJII  TIOJYYCHUS
€CTECTBEHHOHAYYHOH WH(OpMAIMi M OLCHHWBATh €€ JOCTOBEPHOCTH ISl JOCTHIKEHUS

IIOCTaBJICHHBIX ueneﬁ " 3a1a4,

npeoMemnbIX:

—  cOpMHUPOBAaHHOCTh  TPENCTABICHWNA O  IEJOCTHOH  COBPEMEHHOM



€CTECTBEHHOHAyYHOM KapTUHE MHUpaA, MPUPOJE KaK EJUHOW LEIOCTHOM CHCTEME,
B3aMMOCBSI3H YeJIOBEKa, MPUPOJIbI U 0OIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITadax
BcenenHnoi;

— BJIaJICHUE 3HAHUSMU O HanOoJiee BaXKHBIX OTKPBITUAX U JIOCTHKEHUSX B 00J1acTH
€CTECTBO3HAHMS, MOBJIUSABIIMX HA IBOJIOIUIO TMPEJICTABICHUN O MPUPOJE, HA PAa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

— c(hOPMHUPOBAHHOCTh, YMEHHMsI TPUMEHSATH ECTECTBEHHOHAYUYHbBIC 3HAHUS A
OOBSCHEHHS OKPYXKAIOITUX SIBJICHUH, COXPAHEHUS 37I0POBbsI, 00eCIeueHUsT 0€30MacCHOCTH
KUBHENIEATCIbHOCTH,  OEpEeKHOTO  OTHOILIEHWS K  TPUPOJE,  PAIMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, & TAK)KE BBITIOJIHEHUS POJIM TPAMOTHOTO TOTPEOUTEIIS;

— chOpPMUPOBAHHOCTh MPEJCTABICHUNA O HAYYHOM METOJIC MO3HAHUSI TMPUPOJLI U
CpEACTBaxX U3YUYCHUSI METaMUpa, MAaKpOMHUPA U MUKPOMUPA; BIAJCHUE IPUEMAMU

€CTECTBEHHOHAYYHBIX  HAOJIIOJICHUM, OMNBITOB, WCCJIECAOBAHUNH U  OIEHKHU
JIOCTOBEPHOCTH ITOJyYEHHBIX PE3YJIBTATOB;

— BJAJCHHUE TNOHATUMHBIM alnapaToM €CTECTBEHHBIX HAayK, [O3BOJISIOIIUM
MO3HaBaTh MHUpP, YYacTBOBATh B JUCKYCCHSIX [0 €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCIIOJIb30BATh PA3IMYHbIC UCTOYHUKU WH(OPMAITUH I TIOJTOTOBKH COOCTBEHHBIX padoT,
KPUTHUYECKU OTHOCUTBHCS K coobmenussMm CMU, conepxaimum HayuyHy10 HHHOpMAITHIO

—C(OpPMUPOBAHHOCTh YMEHHMI TIOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYUYHOIO
3HAHUS JJI1 KaXJIO0TO YeJIOBEKa HE3aBHUCUMO OT €ro mpodecCHOHANTBHOU MeATeIbHOCTH,
paznmuuath (akThl U OIEHKH, CPaBHHMBATh OLICHOYHBIE BBIBOJBI, BHUJETh HX CBS3b C

KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAECIECHHON CUCTEMON IEHHOCTEN.

COJIEPKAHWUE YYEBHOM JUCIHUIIJINHBI «XUMMUSI»
OO01mas 1 HeoOpraHu4veckasi XuMus
Beenenue
XUMHYECKass KapTUHA MHUPA KaK COCTaBHAs 4aCThb €CTECTBEHHOHAYYHOM KapTHUHBI
Mupa. Posib XuMUM B )KM3HU COBPEMEHHOTO OOIIECTBA.
[IpumeHeHue JOCTHKEHUW COBPEMEHHOM XHMMHUU B TyMaHUTapHOU cdepe

EATEILHOCTH OOIIECTBA.



XUMUYECKOe coiepKaHne yueOHOM TUCIUIINHBI « EcTecTBO3HaHMEe)» MPU OCBOSHUH
cnenuanbHocted  CIIO  coumanbHO-?KOHOMHUYECKOTO W TyYMaHUTapHOro Ipoduiein
npodeCcCHOHATLHOTO 00pa30BaHUsI.

OcHOBHBIC NIOHATHS ¥ 3aKOHBI XUMMH

[Tpenmer xumuu. BemectBo. ATom. Monekyna. XUMUYECKUil 3J€MEHT U (HOPMBI
ero cymecrtBoBanus. [IpocTeie U CII0XKHBIE BEIIECTBA.

OTpaxkeHHE XUMHUYECKMX CIOKETOB B  IMPOU3BEACHUSIX  XYJO0’KECTBEHHOMH
JIUTEPATypbl U UCKYCCTBA

JleMoHCTpauuu

Habop Mozesnell aToMOB U MOJIEKY L.

N3mepenne BemectBa. OCHOBHBIE 3aKOHbI XMMHH. Macca aTOMOB M MOJIEKYIL.
OTHOCUTENBHBIE ATOMHAsI U MOJIEKYJISIpHAs Macchl. KonuM4ecTBO BelecTsa.
[TocTostnHass ABoraapo. MousipHas macca. 3akoH ABoraapo. MossipHbIi 00bEM Ta30B.
KonuyecTBeHHbIE HM3MEHEHMsI B XUMHM KakK YacTHBIM Cilydaid 3aKOHOB IIepexoja
KOJINYECTBEHHBIX M3MEHECHHN B KadeCcTBEHHbIE. M.B.JIOMOHOCOB — «HEpPBBIM PyCCKHUMI

yHuBepcuteT». MimmocTpanyy 3aKkoHa COXpaHEHUsI MacChl BEILECTBA.
Iepuoanyeckuii 3axoH 1 [lepuoanyeckass cucreMa XuMHYECKUX JJIEMEHTOB
J1.A. MenaesieeBa

OtkpeiTne Ilepumonnmueckoro 3akoHa. llepuogudeckas cucTeMa XUMHUYECKHX
anemeHTOB .M. MenneneeBa. 3nauenue llepuonnueckoro 3akonHa u Ilepromnueckoit
CUCTEMBI XUMHUYeCKuX 3yeMeHTOB J[.MI.Menneneesa s pa3BUTHS HAyKW U MMOHUMAaHUS
XxuMuuecko kaptunbl mupa. J[.M. Menneneer o0 oOpa3oBaHMM W TOCYJIApCTBEHHOM
nosutuke. Jlemonctpauus. Pasnmuunbie gopmbl [lepuoanueckoid CUCTEMbI XUMUYECKUX
anemenToB /.M. MeHaeneena.

Crtpoenue BenecTsa

KoBanenTHas cBs3b: HenoJsipHasa U noJisipHas. loHHas cBA3b. KaTHOHBI U aHHOHBL.
Meramueckas cBs3b. BonopoaHas CBA3b.

JemoHcTpauus

OOpa31ipl BEIIECTB U MATEPUAIIOB € PA3IMYHBIMU TUIIAMU XUMHYECKOU CBSI3U.

Boaa. PacTBopbl
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Bona B mpupoge, ObITy, TEXHUKE U HA TMPOU3BOACTBE. DUBNYECKUE W XUMHUUYCCKHEC
cBoricTBa BOJbl. OmNpecHEHHWE BOAbl. ATpEraTHbIE COCTOSIHUSA BOJbl U €€ MEPEXOAbl U3
OJIHOTO arperaTHOrO COCTOSIHUS B APYTOE€.

JlemoHCcTpanus

@u3nyecKue CBOMCTBA BOJABI: MOBEPXHOCTHOE  HATSHKCHUE, CMAaddBaHHE.
XuMHYEeCKre peakuuu. [IoHsITHE 0 XUMHUYECKOM peakuuu. THIbl XMMHUYECKUX PEAKIIUH.
CKopocCTh peakuu ¥ pakTopbl, OT KOTOPBIX OHA 3aBUCHT.

JlemoHCcTpanus

XUMHUYECKHUE PEAKIIUU C BBIICIICHUEM TEIIOTHI.

Heoprannyeckue coetuHeHUs
Knaccuduxkanus HeopraHu4eCKMX COeIMHEHUI U UX CBOICTBA.

OKcuapl, KUCIOTHI, OCHOBaHUS, COJIH.

IHonsiTue 0 ruapoJIN3e COJICH.

Cpena BOIHBIX PacTBOPOB COJICW: KUCIasg, HEUTpaibHas, menoyHas. BogopoaHsii
nokasarens pH pactBopa.

MeTtamabl. O61ue pu3ndyecKkre 1 XMMUIECKHUE CBOMCTBA METAJIJIOB.

Hemertanabl. O611as xapakTeprucTUKa TJIABHBIX MOATPYI HEMETAVIOB HA PUMEpe
rajoreHOB.

Baxneimme COEIMHEHUS METAIOB U HEMETAUIOB B NPUPOAE U XO35MCTBEHHOM
JNEATEIBHOCTH YEIIOBEKA.

Mertamibl ¥ CrilaBbl Kak XyA0KECTBEHHbIM Matepuan. COequHEHUsT METAUIOB KakK
COCTaBHAsl 4acTh CPEJCTB M300pa3UTEIHHOTO0 UCKycCcTBA. HemeTalnsl U UX COeqUuHEHUs
KaK COCTaBHAs 4acTh CPEJCTB N300Pa3UTEIHHOTO HCKYCCTRA.

JlemoHCTpanuu

B3aumojieiicTBue METAIIOB ¢ HEMETaIaMu (IIMHKA C CEPOid, aTllOMUHUS C WOJ0M),
pacTBopaMM KHCJIOT M Ienodeil. ['opeHne MetaysioB (IIMHKA, >Kejie3a, MarHusi) B
Kuciopoge. Bzaumonencreue a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOT C MEIBIO.
BoccranoButenbHbIE CBOWCTBA METAIIIOB.

IIpakTrueckue 3aHATUS

Omnpenenenue pH pactBopa conei.
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B3aumoneiictBue

Oprannyeckasi Xumms

OCHOBHBIC TOJIO)KEHHSI TEOPUM CTPOEHUA  OPraHUYECKUX  COCIHHEHUM.
MHoroo0Opa3ue opranndeckux coequnenuit. [loustue nzomepun.

Yriaesogopoansl. IlpenenbHple W HEOpeAenbHBIE  YIIIEBOAOPOAbI. Peakmus
nonuMmepu3anuu. [IpupoaHbIe UCTOYHUKHU YTJIIEBOAOPOJAOB. YTIJIEBOAOPOABl KaK OCHOBA
MEXIYHAPOJAHOTO COTPYJHHUYECTBA M BAKHEUIIUI HMCTOUYHUK (HOpPMHpOBaHHS OIOKETa
P®.

Kucnaopoacoaepxammue OpraHu4ecKue BellecTBA. [IpencraBurenu
KUCIIOPOJICOJICPKAIIMX OPraHUYECKUX COECAWHECHUN: METHJIOBBIM M STHIIOBBIM CIIUPTHI,
TJIUIIEPUH, YKCYCHas KuciaoTa. JKupbl Kak CIOXKHBIE (DUPHI.

AJIKOTOJIM3M M €r0 OTPaKEHHE B MPOU3BEIAECHUSAX XYJI0KECTBEHHOU JIMTEPaTyphl U
N300pa3UTEIBHOIO UCKYCCTBA. Y TJIEBOABL: TIIIOKO3a, KpaxMall, LIeJUTI0JI03a.

A30TCoep:Kalle OpraHnyecKkue coeJMHeHusi. AMUHbBI, aMUHOKHUCIIOTHI, OCJIKH.
Crtpoenue u Ouosiorunueckasi GyHKIHs OSIIKOB.

JlemoHCTpanuu

[TomyyeHue 3THIIEHA U €ro B3aUMOJCHCTBUE C paCTBOPOM MEpPMaHraHaTa Kalus,
OpoMHOI1 Bostoi. KauecTBeHHas peakuys Ha riilepuH. [[BeTHbIE peakiuu OeKoB.

Ilnactmaccesl 1 BoJIOKHA. [loHATHE O MacTMaccax M XMMHYECKHUX BOJIOKHAX.
HarypanbHble, CHHTETUUECKUE U UICKYCCTBEHHBIE BOJIOKHA.

[IppumeHeHne mNONIMMEpPOB B MNPUKIAJAHOM M KIACCUYECKOM H300pa3uTeIbHOM
UCKYCCTBE.

JemoHcTpanus

PaznuuHble BUABI IIACTMACC U BOJIOKOH.

Xumus v :KU3Hb

X¥MHUAl 1 OPTraHU3M 4YeJIOBeKa. XMMHUUYECKUE BJIEMEHTHl B OpPraHU3Me YeOBEKa.
Oprannueckre ¥ HeopraHudeckue BemiecTBa. (OCHOBHBIE >KM3HEHHO HEOOXOJMMBbIE
COCIMHEHUS: OCJIKH, YTJIEBOJbBI, KUPHI, BUTAMHUHBI. YTJIEBOJbI — TJIABHBI HCTOYHUK

SHEPruu opraHusma. Posib )KMpOB B opraHu3me. XOJECTEPUH M €ro pojb B 3J0POBBE
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yenoBeka. MuHepanpHble BEIIECTBA B TMPOAYKTaX MUTAaHUS, MHUIIEBbIE JOOABKH.
C6anancupoBaHHOE MUTAHUE.

Xumus B 0bITy. Bona. KauectBo Bogsl. Moromue u ynctsmue cpeacraa. [Ipasua
0e30omacHO paboTHI CO CpeIcTBaMHU OBITOBOM XUMUMU.

Posib XMMHUYECKHUX 3JIEMEHTOB B JKM3HU pacTeHUU. Y noOpeHus. XUMHUECKUE
CPEACTBA 3aIMThI PACTCHUM.

BHNOJIOT'UA

buosioruss — COBOKYNHOCTHL HAaYK O 3SKHBOM mnpupoae. MeToabpl Hay4yHOro
no3Hanus B Ouosornu JKuBass mpupoia Kak OOBEKT H3yuyeHus Ouonoruu. MeTonbl
UCCIIEJIOBaHUSl JKUBON NpUpoJbsl B Ouosornu. OmnpeneieHue XU3HU (C MPUBICYEHHUEM
Marepualia u3 pa3esioB GU3NKU U XUMUH). Y POBHU OpraHU3aIluu KU3HHU.

JeMoHcTpanuu

YPpOBHH OpraHu3alyu KU3HHU.

Mertozpl 103HaHUS KUBOU IIPUPOJIBI.

Kuerka

Hcropus n3ydenns kiaeTku. OCHOBHBIE TOJIOKEHHUS KIETOYHOU Teopuu. Kierka —
CTPYKTYpHO-(DyHKIIMOHAJIbHAA (3JIEMEHTapHas) €IMHULA )KU3HH.

Crpoenne knetku. I[IpokapuOThl M 3yKapuOThl — HU3IIME W BBICIIME KJIETOYHBIC
oprann3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI KIIETKHA JyKapuoT. Knerodnoe sapo.
OyHKUMS Apa: XpaHEHHE, BOCIPOU3BECHHUE U Nepeaaya HacaeICTBEHHON nHpopmMaluu,
peryisiuus XMMHYECKOW aKTUBHOCTH KieTKH. CTpykTypa M (QYHKIHH XPOMOCOM.
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.

buosiornueckoe 3HaUeHME XMMHUUYECKUX AJIEMEHTOB. Heopranmuyeckue BeliecTBa B
COCTaBe KJETKH. POJIb BOABI Kak pacTBOPUTENSI U OCHOBHOI'O KOMIIOHEHTAa BHYTPEHHEHN
Cpelbl OpraHM3MOB. YTJIEBOJAb W JUOUABI B KieTke. CTpykTypa M OHOJOTHYECKHE
¢ynximun 6enkoB. CTpoeHNe HYKJICOTHAOB U CTPYKTypa nojuHykieoTuanbix nenei JJHK
u PHK, ATO.

Bupycel u OGakrepuodaru. HeknerouHoe cTpoeHHe, >KU3HEHHBIM LUKJI U €ro
3aBHCHUMOCTh OT KJIETOUHBIX (hopM >Ku3HHU. Bupycsl — B030ynuTenn HHQEKIMOHHBIX

3aboJieBaHui; OHATHE 00 OHKOBUpYcaxX. Bupyc umMmmyHoaedunura yenoseka (BHUY).
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[Ipodunaktuka BUYU-undeximm.

JleMoHCTpanun

Crpoenne MOJEKyIbl OEIKa.

Crpoenune monekyJbl JTHK.

CtpoeHue KIETKHU.

CtpoeHue KIETOK MPOKAPUOT U FYKAPHOT.

CrtpoeHue Bupyca.

IIpakTH4yeckue 3aHATHUS

HabmroieHue KJIeTOK pacTeHUH U JKUBOTHBIX IOJI MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOMpenaparax U Ux OlucaHue.

CpaBHEHHE CTPOCHHUSI KIETOK PACTEHUH U JKUBOTHBIX.

Opranusm
Opranusm — eauHoe 1enoe. MHoroo6pasue opranu3zMoB. OOMEH BELIECTBOM U

SHEPrued C OKpYXalollel cpelod Kak HEOOXOAMMOE YCJIOBHE CYIIECTBOBAHMS >KHBBIX

CHCTEM.
CrocoOHOCTh K CaMOBOCHPOHU3BEICHUI0O — OJHA M3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpraHu3MoB. JleleHHe KIIETKM — OCHOBAa pOCTa, Pa3BUTHSA U Pa3MHOKCHHS

opranu3moB. becnonoe pasmHoxenue. [looBoil mpouecc W MOJIOBOE PA3MHOXKEHUE.
Ormmog0TBOpEHKE, €ro OMOJIOrMYecKOe 3HAaUCHHE.

[Tonarne 00 WHAMBUIYyaTILHOM (OHTOTEHE3), AMOpPHOHAIBLHOM (PMOPHOTEHE3) U
MOCTAMOPUOHATBLHOM pa3BUTHH. HAMBUyaIbHOE Pa3BUTHE YEJIOBEKA U €T0 BO3MOXHBIC
HapyIICHHUS.

OO6mue mnpeacTaBieHUs O HACICACTBEHHOCTHM U HW3MEHYMBOCTHU. ['eHeTHueckas
TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HaclieoBanus. HacienoBanue nmpu3HaKkoB
y uyenoBeka. IlonoBeie XxpoMocombl. ClHEmJI€HHOE ¢ TMOJOM  HAcJeIOBaHUE.
HacnencrBennbie 00Jie3HU YENIOBEKA, UX MPUUUHBI U Tpoduinaktuka. COBpEeMEHHbBIC
MpEJICTaBJICHUS O T€HE U T€HOME.

['eHeTHyeCckre  3aKOHOMEPHOCTH  M3MeHYMBOCTH.  Kiaccudukamus — gopm
W3MEHYUBOCTU. BiiMsiHue MyTareHOB Ha OpraHu3M 4YeoBeKa.

HpeaMeT, 3aJa4u 1 MCTOAbI CCICKIINU. I'eneTnueckue 3dKOHOMCPHOCTHU CCJICKIUH.
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VYyenne H.U. BaBunoBa 0 LeHTpax MHOrooOpa3usi U MPOUCXOKIAEHUS KyJIbTYPHBIX
pacCTECHUM.

buotexHomnorus, ee TO0CTUKEHHUS, TIEPCIEKTUBBI PA3BUTHA.

JleMoHCTpanumn

OOMeH BelIeCTB U MPEBPAILEHUs SHEPTUH B KIIETKE.

JHenenue kieTku (MUTO3, MEi03).

Crioco6b1 6ecronaoro pa3MHOKEHUSI.

OmIog0TBOPEHHE Y PACTEHUMN U )KUBOTHBIX.

NHnuBuayaibHOE pa3BUTHUE OPTaHU3MA.

HacnencrBeHnnbie 00Jie3HN YeOBEKA.

Bnustnue ankoronn3mMa, HApKOMaHUU, KypeHUs Ha HACJIEICTBEHHOCTb.

MyTtarumu.

MonudukannoHHas U3MEHYUBOCTb.

[{eHTpBsl MHOTOOOpAa3Ms U MPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.

HckyccTBeHHBIH OTOOD.

HccnenoBanus B 001acTH OMOTEXHOJIOTHH.

IIpakTUyeckue 3aHATHS

Pelienue 35ieMeHTapHbIX TEHETUYECKUX 3a4a4.

AHaJIN3 U OLIEHKA 3TUYECKUX ACIEKTOB Pa3BUTHUS HEKOTOPBIX UCCIEAOBAHUN B
OMOTEXHOJIOTHUH.

Bun

OBOJIIOLIMOHHAsA TeOopus M €€ poib B (OPMUPOBAHUM  COBPEMEHHOM
€CTECTBEHHOHAay4YHOU KapTUHBI Mupa. Bun, ero kpurepuu. llonmynsuus kak CTpyKTypHas
eauHuLA BUaa U 3Bomonun. CuHTeTnyeckas teopus sBomtonuu (CTI). J[Buxkyiiye Cuiibl
3BOJIIOLMH B cooTBeTcTBUM ¢ CTO.

PesynbraTel  sBomouuu. CoxpaHeHHe MHOrooOpasusi BHJIOB KakK OCHOBA
yCTOMUMBOTO pa3BuTusi Ouochepsl. [IpuumHBl BBIMHpaHUS BHUAOB. buosormdeckuit
nporpecc u OMOJIOTUYECKH perpecc.

['MnoTe3bl MPOUCXOXKACHUS )KU3HU. Y CI0KHEHUE JKUBBIX OPraHW3MOB Ha 3emiie B

IIpoHuecce SBOJIIOLHH. AHTpOHOI‘GHﬁS H €ro 3aKOHOMCPHOCTH. I[OKaSaTeJII)CTBa pPoaACTBA
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YeJIoBeKa € MIICKOMUTAIONIUMU >KUBOTHBIMU. DakTopbhl aHTPOMOreHe3a: YCIOXKHEHHE
NOMYJISIIMOHHOM ~ CTPYKTYphl  BHUJQ, W3TOTOBJICHUE OpYIUA TpyJa, Mepexoa OT
PACTUTENBHOTO K CMEIIAHHOMY THIy TMHTaHMs, HCHoJb30BaHue orHsA. [losiBieHue
MBICIIUTENILHON JAEATEIIbHOCTA U WIEHOPA3AeIbHOM peur. [IporcxoxaeHue 4enoBeueCcKux
pac.

JeMoHCTpau

Kpurepuu Buza.

[Tomynsinus — CTpYKTypHasi €AMHUIIA BUIA, €IMHUIIA YBOJTIOLIUH.

JIBMOXKYILE CHJIBI IBOJIFOLIUAH.

Bo3HuKHOBEHHE 1 MHOTO00Opa3ue MPUCIIOCOOICHUHN Y OpTraHU3MOB.

Penkue u ucuesaromiye BUIbI.

JIBI>KYyIIME CUITBI aHTPOIIOTEHE3a.

[IpoucxoxIeHHE YEIOBEKA U YEIOBEUYECKHUX pac.

IIpakTyeckue 3aHATHS

Omnucanue ocoOeii Buaa mo MOp(HOJIOTUUECKOMY KPUTEPHIO.

AHaJIN3 ¥ OIIEHKA Pa3JIMYHbIX TUIIOTE3 MPOUCXOKICHHS )KU3HH.

AHaJIN3 ¥ OLIEHKA Pa3JInYHbIX TUIOTE3 MPOUCXOKICHUS YEIOBEKA.

JKOCHCTEMBI

[IpenMer u 3a7ayd SKOJIOTHMHU: y4YEHHUE 00 HKOJOTMYECKUX (akTopax, YUYeHHE O
coo0IecTBaXx OPraHU3MoOB, YUCeHHE 0 Onocdepe.

Dxonornyeckue (HaxTopel, OCOOEHHOCTH HX BO3JACHCTBUS. DKOJIOTHYECKas
xapaktepuctuka Buga. [lonsartne o0 »sKonormdyeckux cucremax. llemu mnuTanus,
Tpouueckue ypoBHHU.

buoreonieno3 kak axocuctema. buochepa — riobanpHas skocucrtema. Yuenue B.
N. Bepnanckoro o Ouocdepe. Ponp xuBbIX opraHu3mMoB B Ouocdepe. buomacca.
buonorudeckuit kpyropopor (Ha TmpuMepe KpyroBopora yriaepoja). (OCHOBHBIC
HarpaBJICHUS BO3JCHCTBHs UeloBeka Ha Oumocdepy. Tpanchopmanus ecTecTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpodKOCHUCTEM (arporieHO30B).

JleMmoHcTpanuu

DKOJIOTrUYECKHUE (l)aKTOpr 1 UX BJIMAHHUC HA OpIraHU3MBI.
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MeXBUIOBBIE OTHOIIICHUS: TTAPA3ZUTU3M, XUIITHUYECTBO, KOHKYPEHITHUS, CHUMOHO3.

SApyCHOCTB pacTUTETHLHOTO COOOIIECTRA.

Kpyrosopot yriepoaa B 6uocdepe.

3anoBeTHUKY U 3aKa3HUKU Poccun.

IIpakTH4yeckue 3aHATHUS

CocraBnenue cxeMm nepeadu BeIecTB U dYHEPruu (1ieneil muTaHus ).

CpaBHUTENbHASA XapaKTEPUCTUKA MPUPOIHBIX PKOCUCTEM U arpodKOCHUCTEM CBOEH
MECTHOCTH.

Perenne sxonornyeckux 3auad.

AHaJIN3 U OLIEHKA MOCIEJCTBUN COOCTBEHHOM JIESITEIIbHOCTH B OKPYKAIOIIEH cpeje,
IJI00aJIBHBIX DKOJIOTMYECKUX MPOOJIEM U MyTEH UX PEIICHUS.

IKCKYypCHH

Mmuoroo0Opazue BuaoB. (Ce30HHBIE M3MEHEHHS B MpUPOAE (OKPECTHOCTH
npodeccruoHanbHOM 00pa30BaTEILHON OpPraHu3aIim).

EcTecTBeHHbIE U HCKYCCTBEHHBIE IKOCUCTEMBI (OKPECTHOCTH MPOQPECCHOHATBHON
00pa3oBaTenbHON OpraHU3alun).

6. TEMATHYECKOE IIJIAHUPOBAHMUE
[Ipu peanuzamuu coaepkaHus oO0IIe00pa3oBaTeIbHON YUYeOHOW JTUCIIUTIIMHBI

VIIB.03 «EcrectBo3Hanue» yueOHas Harpy3ka o0y4arouuxcsi COCTaBIIsET:

Buj yueGHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeJbHOM NPOTrPaMMBbI 239

B TOM 4mcJie:

TEOpETHYECKOe 00yUeHHE 146
MPAKTUYECKHUE 3aHATHS 18

y‘-IC6HBIM IIJIaHOM

abopaTOPHBIC 3aHIATHS
HE MPEAYCMOTPEHBI

y‘-IC6HBIM IIJIaHOM

KOHCYJIbTAIUS
HE MPEAYCMOTPEHBI

caMmocTosiTeNbHas paboTa 75

IIpome:xyTouHast arrecTanus B popme nudepeHuMpoBaHHOIO 3a4eTa
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TEMATHUYECKHWMH IIJIAH YYEBHOM JJUCUITIJIMHBI
YIIB.03 «<KECTECTBO3HAHMUE»

Buj yueOHoii padoThI

Bcero yacoB Ha

Pacnpenesienue TpynoeMkocTH pasjiea (B
yacax) no BujaaM y4ueOHoii padoTbl

AyIUTOpPHBIE 3aHATHUA. pasjaesn Jexun IIpakTuyeckue | JlaGoparopHbie
Coneprxanue 00yueHuUs 3aHATHSA 3aHATHA
XUMUsA
BBenenue 2 2 - -
OO0uias 1 HeopraHuveckast XuMusli 80 70 - -
OCHOBHBIE OHATHSA U 3aKOHBI 8 6 2 -
[lepuoauueckuii 3aKOH U
Ilepuognueckas cucrema 8 6 2 )
XUMHYECKHX dJ1eMeHTOB . .
MeHnpeneeBa 1 CTpOCHUE aTOMa
Crpoenue BelecTBa 10 10 - -
Bopa. PacTBopsl. 3 8 i i
DIIEKTPOTUTHYECKAs TUCCOLIUAIIHS
KJ'IaCCI/I(bI/IKfII_[I/I}I HEOpraHH4IECKIX 16 14 i i
COeIMHEHHUH U UX CBOICTBA
XHUMHYECKUE PEaKIun 16 14 2 -
Meramisl 1 HEMETAJJIbI 14 12 2 -
Oprannyeckasi XumMus 46 42 - -
OCHOBHBIE OHSATHUSI OPTAHUYECKOM
XUMHHU ¥ TEOPHSI CTPOCHHUS 8 8 2 -
OpPTaHWYECKUX COCTMHCHUN
VYTaeBon0opoabl U UX IIPUPOIHEIE
I/ICTO‘IHEKII; : pIPOA 14 12 2 )
Kucnoponconep:xamne 12 10 2 i
OpTraHUYECKHUE COCTMHEHUS
A3oTcoaepikaliie opraHu4ecKre 12 12 i i
coequHenus. [Tonumepst
Bcero 128 114 14 -
BHOJIOI'UA - -
Bsenenue 1 1 - -
VY4eHue o kieTke 5 1 -
OpranusM. PasMHOXeHHE U
WHJUBU]Y- aJIbHOE PA3BUTHE 4 3 1 -
OpraHWU3MOB
OCHOBBI TEHETHKH U CEICKIIMU 8 7 1 -
[TpoucxoxaeHue u pa3BUTHE
JKA3HU Ha 3eMiie. DBOIIOIIMOHHOE 8 7 1 -
YYCHHE
[Ipoucxoxaenne yenoBexa 3 - -
OCHOBBI DKOJIOTHH 6 - -
buonunka 1 1 - -
36 32 4 -

IIpomeskyTounas arrectanus B popme nuddepeHIUPOBAHHOIO 3a4eTa
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| Uroro

y 164 | 146 | 18 | -

8. XAPAKTEPUCTHUKA OCHOBHbBIX BU/IOB JEATEJBHOCTHU

OBYYAIOIMXCS

Coaepxxanue o0yyeHHs

XapakTepucTHKA OCHOBHBIX BU/J0B Y4€OHOM AeSITeJIbHOCTH
o0yyaromuxcs (Ha ypoBHe y4eOHBIX AeiCTBHI)

XUMUA

Bsenenue

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

Baxkneiiime XuMHUECKUE
HOHATUA

YMeHue 1aTh OIpeieIeHUe U ONIEpUPOBATh CIEAYIOIUMUA XUMUYECKUMHU
MOHATUSAMHU: «BELLECTBO», «XUMUYECKHUU DIIEMEHT», «aTOM»,
«MOJIEKYJIa», KOTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJIIPHAs MacChD»,
«UOH», «AJUIOTPOIHS», KM30TOIbDY, «KXMMUYECKas CBA3bY,
«AIIEKTPOOTPULIATEILHOCTBY, «BAJIEHTHOCTB), «CTEIIEHb OKUCIICHUSY,
«MOJIbY», «MOJISIPHAsI Maccay, «MOJIIPHbII 00beM ra3000pa3HbIX
BEILECTBY, «BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSD,
«PacTBOPBDY, «DIEKTPOJIUT U HEDJIEKTPOIIUTY, «IJEKTPOJIUTUYECKAS
JUCCOLUALUS»,KOKUCIIUTEb U BOCCTAHOBUTEIBY, KOKUCIICHUE U
BOCCTaHOBJICHUEY, «CKOPOCTb XMMUYECKOU PEAKLIUW», «XUMHUYECKOE
PaBHOBECHE», KYTJIEPOAHBIN CKeNeT», «(pyHKIMOHAIBHAS TPYTIIIay,
«U30MEPUS»

OCHOBHBIE 3aKOHBI
XUMHU

@opMyIHpPOBAHHUE 3aKOHOB COXPAaHEHUSI MACChl BELIECTB U TOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBJICHUE TPUYMHHO-CIIEACTBEHHOMN CBA3U MEXKILY
CoJIep’KaHUEeM ITHX 3aKOHOB M HAIMCAHUEM XUMUYECKUX (HOpMyIT U
ypaBHeHUH. PackppiTie GU3M4IeCKOro CMbICIIa CHMBOJIUKH
[Tepuoanueckoit Tabmauipl xumuueckux snemenToB .M. Menneneesa
(HOMEpOB 2JIeMeHTa, epruoa, TPYIINbI) U YCTAHOBICHUE TPUUUHHO-
CIIEICTBEHHOM CBS3U MEXKY CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTAMU
W3MEHEHUSI CBOMCTB 2JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB B
MEepUOJIax U rpymnIax. XapakTepUCTHUKA 3JIEMEHTOB MAJIbIX IEPUOIOB 10
ux nonoxxenuro B [lepuognyeckont cucreme /.M. Menneneesa

OcHOBHBbIE TEOPUU
XUMUH

VYcTaHOBIIEHNE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BELIECTB OT CTPOCHUS
aTOMOB 00pa3yIONNX UX XUMUYECKUX 3JI€MEHTOB. XapaKTepUCTUKA
BAKHEUIINX TUIIOB XUMHUYECKUX CBSI3€H U OTHOCUTEIIBHOCTH ATOU
tunojorud. OObsiICHEHHE 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOEHHUSI KPUCTAIINYECKUX pereToK. POpMyIMpOBaHUE OCHOBHBIX
MIOJIOXKEHUN TEOPUHU DIIEKTPOIUTUYECKON AUCCOLMALINY U
XapaKTEPUCTUKA B CBETE 3TOM TEOPHUH CBOKWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAVHEHUN.

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

Baxueiimue BemniecTBa
Y MaTepHabl

XapakTepucTuka CTPOEHHUSI aTOMOB U KPUCTAJJIOB U HA 3TOW OCHOBE —
00mux GU3NIECKUX U XUMUYECKUX CBONCTB METAJUIOB U HEMETAJIJIOB.
XapakTepucTuka cocTaBa, CTPOEHHS, CBOMCTB, OJYYEHHUS U IPUMEHEHUE
BOKHEHIINX HEMETAIIJIOB.

XapakTepucTHUKa COCTaBa, CTPOCHUSI U OOIIMX CBOMCTB BaXKHEHIITNX
KJIACCOB HEOPTaHWYECKUX COCAMHEHUI.

19




Ornucanue cocTaBa U CBOMCTB BaXKHEUIIIMX MPEACTaBUTENCH
OpPraHUYECKUX COSAMHEHMI: METaHOJIA ¥ 3TAHOJIa, CJIOKHBIX A(PUPOB,
JKUPOB, MbLJ1, KAPOOHOBBIX KUCIIOT (YKCYCHON KHCIIOTBI), MOHOCAXapH10B
(TII0KO3BI), AUCAXapuI0B (caxapo3bl), MONMKCaXapuaoB (Kpaxmaia u
EJUTIONI03bI), AMUHOKHUCIIOT, OSJIKOB, MCKYCCTBEHHBIX U CHHTETHUECKUX
MOJIMMEPOB

XUMHAYECKHAH SI3BIK
U CUMBOJIHKA

Hcnonp3oBanue B yueOHON U MPOPeCCHOHATBHON AESITETbHOCTU
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

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

OTpakeHue XUMHUYECKUX MTPOLIECCOB C ITOMOIIBIO YPaBHEHUN
XUMHUYECKHUX PEaKIHii

XUMUYECKUE PEAKLINU

OOBsicCHEHHE CYIIHOCTH XUMHUYECKUX mporeccoB. Knaccupukarus
XUMUYECKUX PEAKLUHN 110 Pa3IUYHbIM IIPU3HAKAM

XUMUYECKUHN IKCTIEPUMEHT

BoinosiHeHNE XMMUYECKOT0 IKCIIEPUMEHTA B IIOJTHOM COOTBETCTBUHU C
IpaBUJIAMU TEXHUKHU 0€30M1aCHOCTH.

HaGmonenue, pukcupoBaHKE U OMMCAHUE PE3yIbTaTOB IPOBEACHHOTO
HKCIEPUMEHTA

Xumuueckasi uHHOpMaIHst

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

[IpodunsHOE 1
poeCCHOHATTLHO 3HAYNMOE
coziepKaHue

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

CobutoieHre MpaBUil SKOJIOTUYECKH TPAMOTHOTO MOBEJICHUS B
OKpYXaIoIlei cpeae.

OneHKa BAUSHUS XUMUYECKOTO 3arpsi3HEHUS] OKPYXKarollel cpesibl Ha
OpraHW3M 4YeJIOBEKA U JPYTHue KUBbIe Opranu3Mbl. CoOII0ACHIE TTPABIIT
0e30MacHOro oopaleHus ¢ TOPIOYNMH U TOKCUYHBIMH BEIIECTBAMH,
1a00paTOPHBIM 000PYIOBAHUEM.

KpuTnueckas orieHKa JOCTOBEPHOCTH XUMHUECKON HHPOpMAIIIH,
MOCTYMAOIIEH U3 Pa3HbIX HCTOYHUKOB

BHUOJIOI'Us

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

3HAKOMCTBO C 00bEKTaMU U3y4YEeHUs OMOJIOTHH.

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

Kierka

3HAKOMCTBO C KJIETOYHON TEOPUEH CTPOCHUSI OPraHU3MOB.
[TosrydeHune npeacTaBIeHUs O POJIM OPraHMYECKUX M HEOPTraHUUECKHUX
BEIIECTB B KJIETKE.

3HaHue CTPOCHUS KIIETOK 110 pe3yJibTaTaM pabOoThl CO CBETOBBIM
MHUKPOCKOTIOM.

YMeHue onuceBaTh MUKPOIIPENApaThl KIIETOK PACTEHUN. Y MEHHE
CpPaBHHMBATh CTPOEHUE KJIETOK PACTEHHUH U )KMBOTHBIX IO TOTOBBIM
MHUKpoInpenaparam

Opranuszm

3HaHHE OCHOBHBIX CITIOCOOOB Pa3MHOXKEHUS OPTaHU3MOB, CTAIHI
OHTOI€HEe3a Ha IIPUMEpE YeIoBeKa.

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

Bun

MHCHUC.

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

YMeHue npoBOJUTh ONKMCaHue 0co0eii OHOTO BHUA IO
MOP(}OIOrHUECKOMY KPUTEPHUIO.

Pa3Butue criocoOHOCTEH SICHO M TOYHO M3J1araTb CBOU MBICIIH, JIOTHYECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUsI, BOCIIPUHUMATH U aHAIU3UPOBAThH
MHEHUS COOECEIHUKOB, IPU3HAaBasl IPAaBO JIPYroro YeJIOBEKa Ha MHOE

YMenue AOKa3bIBaTh POACTBO YCIOBCKA U MJICKOIIUTAOIINX, OGH.IHOCTB n
PaBEHCTBO YCJIOBCUCCKHUX pac

OKOCHUCTEMEI

OPTraHU3MBbl.

3HaHHE OCHOBHBIX SKOJIOTHYESCKUX (baKTopOB " UX BJIIMAHHSA HaA

3HaHue OTJIMYUTENBHBIX PU3HAKOB UCKYCCTBEHHBIX COOOIECTB—
arposkocucreM. [TomyueHue npeacraBiaeHus 0 CXeMe 3KOCUCTEMBI Ha
npuMepe 6uocdepsl. JleMoHCTpaus yMeHHs TOCTaHOBKH LieIei
JIeSITEJIbHOCTH, IIJIaHUPOBaHHE COOCTBEHHOH E€ATEIbHOCTHU JJIS
JOCTMDKEHUS TIOCTABJICHHBIX 1IeJeH, PeIBUAECHUS BO3MOXKHBIX
pE3yJIbTaTOB 3TUX JIEHCTBUI, OpraHU3alluy CAMOKOHTPOJISI U OLIEHKU
MOJIYYCHHBIX pe3ysibTaToB. O0yueHne COOI0ICHHUIO TPABUI TOBEICHHS B
npupoie, 6epeKkHOMY OTHOIICHUIO K OMOJIOTHYECKUM 00bEKTaM
(pacTeHMsIM U XKUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHE

9. YYUEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE [TPOT'PAMMBI YYUEBHOM JTUCIUIIJIMHBI
VIIB.03 «kECTECTBO3HAHHUE)»

Onucanue MaTepUuaAJIbHO-TEXHUYECKOil

OCYIIeCTBJIEHHS 00Pa30BaTEJBLHOIO Mpolecca

0a3bl, Heo0X0AuMOoi st

HaunmeHoBaHue nmoMeeHuit 11 MpoBeICHUS BCEX
BUJIOB Y4€OHOI JIeATEIbHOCTH, IPEAYCMOTPEHHON
y4eOHBIM TIJIAHOM, B TOM YHCJI€ TIOMEIIEHUS TS
CaMOCTOSITENTbHOM pabOThI, C YKa3aHUEM MEPEUHS

Agpec (MECTOIOIOKEHNE) TTOMEIICHUH TSt
MIPOBEJICHUS BCEX BUJOB YUEOHOM
NeSTeNIbHOCTH, TIPEyCMOTPEHHOM yueOHbIM
IUTAHOM (B cIy4ae peanu3anuu

Nem/m OCHOBHOTO 00OpYZ0BaHUS, yUeOHO-HATIISTHBIX 00pa3zoBaTebHON MPOTPAMMBI B CETEBOM
MOCOOMH U UCTIONIE3YEMOT0 MPOTPAMMHOTO (hopMe JOTOHUTENHHO YKA3bIBACTCS
obecrieueHus HAMMEHOBAHUE OPTraHU3alNH, C KOTOPOU
3aKJIFOYEH JOTOBODP)
Kabunet ectecTBO3HaHUS: yUeOHAS Ay UTOPUS JUIS 414042, r. Actpaxans, yi. MaructpanpHas, 18
MIPOBEICHMUSI 3aHATUH BCEX BUIOB, B TOM YHUCIE Aynautopust Ne 208
1 IPYMIIOBBIX U WHAWBUAYAIBHBIX KOHCYIbTAIIUH,

TEKYIET0 KOHTPOJISI ¥ IPOMEXKYTOYHOM aTTeCTaIluH
YueOHas 1ocka

PaGouee mecTo npernoaBaTens

KommnekT yueOHoit mebenun Ha 25 oOydarommxcs
Y4eOHO-HaTIISAHbIE TTOCOOUS

[lepeHocHON MyIbTUMEIUIHBIN KOMILIEKT

JocTtym k mHGOPMAITMOHHO-TEICKOMMYHUKAITHOHHOM
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CETH <<I/IHTepHeT»

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

Adobe Acrobat Reader DC. OTkpsITOE JIHIICH3NOHHOE
cornamenrie GNU General Public License

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

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

OnexTpoHHast OMOIMOTEHHAS CHCTEMa K AKaZICMHUSI.

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

Pabouee mecTo npenopaBaTens

Kommuiekt yaeOHo# Mebenn Ha 25 o0yJaromuxcs
VueOHOo-HarIIHBIE [IOCOOHS

IIepeHocHOM MyJIBTUMEIUHHBIN KOMIUIEKT

JocTyn Kk nHGOPMaLMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «IHTEpHET»

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

Adobe Acrobat Reader DC. OTkpbITOE JUIICH3HOHHOE
cornamenrie GNU General Public License

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

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

9J’I€KTp0HHaH OMOaMOTEYHAs CUCTEMA <<AKa,Z[eMI/I$I».

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

Jlaboparopus ecTecTBO3HAHHS

YyeOHas mocka

Pabouee MecTo mpernomaBarens

Komrmutekt yueOHOM Mebenn Ha 25 00yJaromuxcs
Y4eOHO-HaArIIAHbIE TOCOOUS

Muxkpockons! — 15 mr.

IIepenocHON MyJIBTUMEIUHHBIN KOMIUIEKT

Jocryn k nHMOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHON
cetu «HTEpHET»

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

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

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

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

DnekTpoHHas ONOIMOTETHAs CHCTeMa «AKaIeMUsD).

[Tomerenne st CaMOCTOSATEIBLHOM pabOTHI
KommnexT yuebnoii mebenun Ha 25 obydarommxcs
KommproTepsr — 3.

Hoctyn k nH(MOPMAITMOHHO-TEIEKOMMYHHKAITHOHHON
cetu «HTEpHETY

7-Zip GNU OrtkpbiTO€ JIMIIEH3MOHHOE COTJIAIICHHE
GNU General Public License. Office 365 Al
AxkasieMuueckas moJInmucKa.

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

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

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

DnexTpoHHast OMOIMOTEYHAs cHCTeMa « AKAZIEMUS.

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

[Tomemnienue a1t CaMOCTOSATEBHON pabOTHI
KommnekT yueOHoit mebenn Ha 25 obydarommxcst
Komneroreps — 2mT.

Jloctym K ”HPOPMAMOHHO-TEIEKOMMYHUKAIIMOHHOH
cetu «HTEpHET»

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

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

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

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

BHCKTPOHHEUI OMOIMOTEYHAs CUCTEMA <(AKa,Z[eMI/I$I».

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

10.

PEKOMEHAYEMAA JIUTEPATYPA

st 00yuaromuxcs

a) OCHOBHas y4eOHas IuTeparypa:

1. Pynsutuc I'.E., ®enpaman @.I'. Xumus. 10 knacc, [Ipocsemenue ,2017 r
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2. Pymsutuc I'.E., ®enpaman @.I'. Xumust. 11 kmace, [Ipocemenwne ,2017 r

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

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

2. Epoxun KO.M. , KoBanesa U. b. Xumus s npodeccuit U crenuaibHOCTEH

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

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

npodeccun 08.01.08 MacTep OTAECTOYHBIX CTPOUTENBHBIX padOT

T') UHTEPHET-PECYPCHI:

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

(CaiiT 5KOJIOrM4eCKOro MPOCBEILICHNUS ).

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

skosoruu Poccun).

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

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

moscow.ru/reader/?1d=105585

2. Epoxun FO. M. COo0opHUK TECTOBBIX 3aJaHUM MO XMUMHH: yuel. mocodue s

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

moscow.ru/reader/?1d=132020

3. I'abpuensu O. C., OcrpoymoB U. I'. Xumus, 1-u3n,2017r
4. KoncrautunoB B. M., PezanoB A. I'., ®aneesa E. O. buonorus: yueOHUK ais
CTYI. yupexaeHui cpe. npod. odpazoBanus / nmoa pen. B. M. Koncrantunoa. — M.,

2017 https://academia-moscow.ru/reader/?1d=211746
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DKOJIOTHYECKHE OCHOBBI MpHUpojaoIonb3oBaHus , KoncrantnHoB B.M., Yenunze
10.5.17-e u3., cTep. W3IaHNE 2017r. http://whttps://www.academia-
moscow.ru/reader/?id=293443

st mpenoxaBareJsien

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

2.Ilpuka3 MunucrepctBa obpazoBanus u Hayku PO ot 31 gexabps 2015 r. Nel578
«O BHeCeHMM U3MEHEHHM B (eiepalibHbIN rocyJapCTBEHHBIN 00pa30BaTEIbHbIN CTaHAAPT
cpemHero odmero oopazoBaHusl, yTBEPKACHHBIN MpHKa3oM MUHHUCTEpCTBAa 00pa30BaHUS
u Hayku Poccuiickoit @enepannu ot 17 mast 2012r. No413».

3. IlpumepHas ocHOBHas oOpa3oBaTelibHasg WIporpaMma CpEeIHEero OOIIero
oOpa3oBaHusi, OAOOpEHHAas  pelleHueM  QeaepaibHOr0  yueOHO-METOAUYECKOro

o0beIMHEHUS 110 001IeMy 00pa3oBaHuio (TTpoTokoi oT 28 utoHs 2016r. No2/16-3)

11. OCOBEHHOCTH OPTAHU3AIIMY OBYYEHUS IO YYEBHOM
JACHUIIJIMHE JISI UHBAJIMIOB U JINIl C OTPAHUYEHHBIMH
BO3MOKHOCTSAMHU 3I0POBbBA
Jlist oOyJaronmxcs U3 Yuciia HHBAIUIOB U JIMI C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU
3I0POBbSI HAa  OCHOBAaHMS  IHUCHbMEHHOIO  3asBJEHUS  ydeOHass  JUCIHUILIMHA
«EcTecTBO3HaHUE) peaNn3yeTcsl ¢ y4eTOM OCOOCHHOCTEW MCUXO(PH3NYECKOTO pa3BUTHA,
WHJIUBUAYAIbHBIX BO3MOYKHOCTEM W COCTOSIHUSI 3J0pPOBbs (llajiee — WHAMBUIYaTbHBIX

O0COOCHHOCTEH)
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12. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOM

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

oOyuarouiics JOJDKEH
IIPOJEMOHCTPUPOBaTh  MNpeJMeTHbIe
pe3yJbTaThl:

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

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

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

-c()OpMHPOBAHHOCTH YMEHUS
MIPUMCHSIT €CTECTBCHHO-HAYIHbBIC
3HAHUA 17151 00BACHEHUS OKPYKAIOUINX
SIBJICHU, COXPaHCHUS 3JI0POBbBS,
obecrnieueHUs 0e30macHOCTH
JKU3HENEATEILHOCTH, OepexHoro
OTHOIIICHUS K pUpo/IE,

PaIMOHAIFHOTO TIPUPOJIOTIOTH30BAHHSI,
a TaKKe BBIMIOJIHEHHUS POJU TPAMOTHOTO
MOTpeOUTENS;

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

-BIIaJIcHUE TOHATHIHBIM  ammapaToM
€CTECTBCHHBIX HAyK, IO3BOJISIOIINM
MOo3HAaBaTh  MHpP, ydYacTBOBaTh B
JUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM
BOIIPOCaM, HCIOJIb30BaTh pa3IHYHbIC

HCTOYHHUKHU nH(bOpMAITUH JUIST
MOATOTOBKH  COOCTBEHHBIX  paboT,
KPUTHYCCKH OTHOCHUTBLCS
Kk coobmenusm CMMU, conepxkamum
Hay4YHYIO nHpopmanuio

(OpMHPOBAHHOCTh YMEHUH IMOHMMATh
3HAYUMOCTD €CTECTBEHHO-HAYYHOI'O
3HaHUS JJIs KaXJI0TO YeIOBeKa,

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

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

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

HOPMATUBHO-IIPABOBLIC AKTbI
HCIIOJIB3YIOTCA, HO B HECAOCTATOYHOM

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

Onenka «Y 1OBJIETBOPUTETILHO»
JIOTTyCKa0TCs HapyIICHHS B
MIOCJIEZIOBATEIBHOCTH  U3JIOKEHUS.
Nmerorcs YIIOMUHAHUS 00
OTJENbHBIX 0a30BbIX HOPMAaTHUBHO-
MIPaBOBBIX aKTax. Henonno
pacKphIBalOTCA NPUYHHHO-
CIIEICTBEHHbBIE CBS3U MEXTY
SBICHUSMU " COOBITUSIMH.
JleMOHCTpUPYIOTCSI TTOBEPXHOCTHBIE
3HaHHA  BOIpoca, €  TPYIOM
pelmaTcsi  KOHKpETHbIE  3ajauu.

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

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

Tekymmit KOHTPOJIb
(ycTHBIi u
NUCBMEHHBIA  OIpoC,
MPaKTUKO-
OpPUEHTUPOBAHHOE
3a/laHue, 10KIajl,
COOOIIICHUE, OTYET).
DKcrepTHasi OIIEHKA I10
KkpurepusM  Tekymui
KOHTPOJIb
(TecTupoBaHume,
JIOMAaIITHUE
HaAOJIFOICHUS u
WCCJICIOBAHMUS, OTYET).
dopmann30BaHHOE
HaOJI0IeHNE
UCIIOJIb30BaHUEM
3HaHUH W YMEHUH B
MPaKTUYECKON
JeSATEeILHOCTH.
DKcnepTHas OLIEHKa MO
kputepusam ud3zaver

3a
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HE3aBUCHMO OT €ro npogecCruoHaIbHON

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

KPUTEPUEB C ONpPEACIEHHON CUCTEMOM
LIEHHOCTEHN.

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

MeTanpeJIMeTHbIe Pe3yJibTaThl: - JeMoHcTpanus crocoOHoctel K | [Ipakruyeckue
-OBJIaJICHUE YMEHMUSAMH U HaBBIKaMH | yueOHO-TIO3HABATEIbHOM U | 3aHATHUSA, CEMUHAPBI
pasNMYHBIX BUAOB  II03HABATEIILHOW | IPOCKTHOM JEATCIEHOCTH y4eOHO-TIPaKTHYECKHE
NESTeIbHOCTH ISl W3Y4YCHHs PasHBIX | - UCIIOJIb30BaHUE pa3MYHBIX | KOHPEPEHIUH,
CTOPOH OKPY’KalOILEr0 €CTECTBEHHOIO | METOJOB pEIICHHS TMPAKTUYECKUX | KOHKYPCHI,
MUDA; 3a]1a4;- UCTIOJB30BAHUE PA3JUYHBIX | OJMMITHA]IBI,
— TIIPUMEHEHHE OCHOBHBIX METOJIOB | peCcypcoB JUTSI JOCTHKEHHUS | HAOJIIOJICHHE 3a
no3HaHusi  (HAONIONEHUS, HAYYHOTO | [TOCTABIEHHBIX LIETEH - HaBBIKAMU pabOTHl B
AKCIIEPUMEHTA) JUISt U3Y4YEHUs | IEMOHCTpAIsl  CIIOCOOHOCTEH K | TJIOOAJIbHBIX,
Pa3IMYHbBIX CTOPOH | y4eOHO-HCCIIET0BATENBCKOM U | KOPIIOPATHBHBIX u
€CTECTBEHHOHAYYHOH KapTHHBI MUPA, C | MPOEKTHOM JAEITEIBHOCTH; JIOKAJIbHBIX
KOTOPBIMH BO3HHMKAeT HEOOXOJUMOCTH | - UCIIOJIb30BaHUE pa3NMYHBIX | MH)OPMAIIMOHHBIX
CTAIKMBAaThCI B MPO(PECCHOHATIBHOM | CPEACTB U METOMOB IPU PEaIM3aliM | CETAX, Hay4HbIX
cdepe; CBOUX MJEH U TPAKTUYECKUX 3a/1a4 | OuOImoTeKax
— YMEHHUE OIpeleNATh LEeNU U 3ajadd | B mpodeccuoHanbHoi chepe pa3IMYHBIX
IEATENIbHOCTH, BBIOUPATh CPeACTBA AN | -3 PEKTUBHBIN MOMCK HEOOXOIUMON | OpraHu3aIHii
WX IOCTIKEHUS HA MTPAKTHKE; uHbOpMAIIHH; pe3yNbTaThl
— YMEHME HCIIONb30BaTh PA3IUUYHBIC | -HCIIOIL30BAHKE Pa3MYHBIX | HAOJIOICHHMIA 3a
HMCTOYHUKH TUTST IIOJIyY€HHUs | HICTOYHUKOB MH(OPMAIINH, BKIIOYAS | 1EATEIHHOCTHIO
€CTECTBEHHOHAYYHOU HH(OpMALUU U | DIIEKTPOHHBIE; o0yuJarormerocs B
OLICHUBATh €€ JIOCTOBEPHOCTb IJISl | -I€MOHCTpAIlHs CIOCOOHOCTH | Mpoliecce OCBOCHHUS
JOCTHIKEHHUS IIOCTABJIIEHHBIX LEJIEH MU | CAMOCTOSTENFHO HCIOJIBb30BaTh U | 00pa3oBaTeNbHON
3ajad; KPUTHUYECKH  OIEHUBATh POrPaMMBI

HE0OX0aUMYI0 HH(OpPMAITUIO ISt

BBITIOJTHEHUS MIOCTaBJICHHBIX

y4eOHBIX 3a7ay;

-JIEMOHCTpALHs CIOCOOHOCTH

CaMOCTOSITEIIbHO aHAIM3UPOBATh H

MIPEICTaBISATh HEOOXOUMYIO

WHOOPMALIAIO  JIJIT  BBITOJTHCHHUS

MOCTAaBIEHHBIX  Y4eOHBIX  3a/ad-

caMoaHaJm3 u KOPPEKIIHS

pE3yNbTaTOB COOCTBEHHON padOTHI,

WHTEPIPETUPOBAHUE
JINYHOCTHBIE pe3yJbTaThl | - MPOSIBICHUE TpakIaHCTBEeHHOCTH, | HabmoneHue 3a
--yCTOMYUBBIA MHTEpEC K HCTOPHM U | MATPUOTH3MA; e TEIbHOCTHIO
JOCTHKCHHSIM B o0J1acTH | - 3HAHWE HCTOPHH CBOEH CTpaHbl, | 00YYArOIIETOC B
€CTECTBEHHBIX HAyK, YYBCTBO TOPJOCTH | TOCTHUKEHHI OTEUYECTBEHHBIX | TIPOIECCE OCBOCHUS
3a POCCHHCKHE €CTECTBEHHBIC HAYKH; VYEHBIX; o0pa3oBaTebHOU
— TOTOBHOCTb K  IIPOJOJDKEHHUIO | - IPOSBICHUE aKTUBHOW U3HEHHOW | MPOTpamMMBbl
oOpa3zoBaHus, MOBBIIICHUIO | TIO3MIINH;

KBaJIM(pHUKAIMKA B M30paHHOM

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

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

MOBBIIICHUS COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO pa3BHUTHS B
BBIOpaHHOM npodeCcCHOHATbHON
JIEATEIIbHOCTH;

- YMEHHE MpOaHAIM3UPOBATh
TEXHOTCHHbIE ITOCJICCTBUS JUIST
OKpyXaromie cpeabl, OBITOBOH U
MIPOU3BOJICTBEHHOU JIEATEIbHOCTH
YyeJIOBEKA,

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

HCIOJIb30BaHUEM JUISL 3TOTO AOCTYTHBIX
MCTOYHHUKOB HH(pOpMaIum;

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

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

CaMOCTOATEIIbHOH, TBOPYECKOU
JESATEIIBHOCTH;

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

- JEMOHCTpalMs  HHTepeca K

AOCTHXKCHUEM CCTCCTBEHHBIX HAYK
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