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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JJUCIUILJIMHBI
b/1.06. ECTECTBO3HAHHUE

1.1. O61acTh NpuMeHeHUs padoveil MPOrpaMmbl

VyeOnas mucimiuiniHa «EctecTBo3Hanue» B nemarorundeckoMm kosuiemxe NI
uzydaercss B oOmieoOpa3oBarenbHoM Iukie ydeOHoro muiana I[ITICC3 Ha 6ase
OCHOBHOT'0 00IIIET0 00pa30oBaHus € MOJIYYEHUEM CPETHET0 00IIero 00pa3oBaHus.

B ydeOHOM mwiane [IIICC3 wmecto yuebnoit mucrurmumasl  bJ1.06.
EctecTBO3HAaHHE — B cocTaBe 00IIE00pa30BATENBHBIX YYEOHBIX JUCIMIUIAH TI0
BEIOOPY, (QopMUpPYEMBIX U3 00s3aTeNbHBIX TpeaMeTHbIXx obmacteit DPI'OC
cpenHero obmero oOpazoBanus, Mg cnenuanbHoctu 44.02.05 KoppekimonHas
nearornka B HAYaJbHOM  OOpa30BaHWM  TYMAaHHTApHOTO  Tpoduis
npo¢eCcCUOHATLHOTO 00pa30BaHUsI.

1.2. Mecto y4yeOHOW IMCHMUIIMHBI B CTPYKType MNPOrpaMMbl MNOATOTOBKH
CIeNHAINCTOB CPeIHEr0 3BeHA:

VYyeonas aucuuruinaa b/1.06. EctecTtBo3HaHue siBisieTcs y4eOHBIM MPEAMETOM
no BbIOOpY M3 00s3aTeNbHOM mNpeaMeTHol obmact «EcTecTBEHHBIE HayK»
®I'OC cpennero ob1miero oopa3zoBaHusl.

B npodeccuonanbHpIx 00pa3oBaTENbHBIX OpPraHU3aLUSAX, PEaTU3YIOMINX
oOpa3oBaTeNbHyI0 NpOrpaMMy cpeaHero ooOmero oOpa3oBaHUS B Ipelenax
ocBoernusi CIIO Ha 6a3e ocHOBHOTO 00mIero oOpa3oBaHus, yueOHasl MUCIUTLINHA
BJ1.06. EctectBo3nanue u3ydaercss B 001e00pa3oBaTeIbHOM IHKJIE YYEOHOTO
mwrada CIIO Ha 6a3ze OCHOBHOTO OOIIEro oOpa3oBaHMS C TMOJYYCHHUEM CPETHETO
obmiero oopazopanus (IITICC3).

B yueOnpix mmanax IIIICC3 wmecto yueOHo#il nucuumaunbel  BJ[.06
EcTtecTBO3HaHUME - B cocTaBe 00I€00pa30BaTENbHBIX YYE€OHBIX AUCLHMIUIAH I10
BbIOOPY, QopMupyeMbIX U3 o00s3aTeNlbHbIX HpeaMeTHbix obnacteit PI'OC
cpeaHero oodmero oopazoanusi, 11 npodeccuit CI1O wim cniennanbHocTeit CI1O
COOTBETCTBYIOIIETO Mpoduisi mpodeccHoHaIbHOTO 00pa30BaHMUs.

1.3. Heau u 3a1a4u JUCHUIIIMHBI — TPeOOBAHUS K Pe3y/JbTATaAM OCBOEHHUSA
AUCUMILTHHBI:

Heab nMCUMIJINHBI:

- OCBOEHHE 3HAHUM O COBPEMEHHOM €CTECTBEHHOHAy4YHOM KapTUHE MHMpPA U
METO/IaX €CTECTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BaXXHbIMH HUACSIMU U
JOCTHKEHUSAMH €CTECTBO3HAHMS, OKA3aBIIMMHM ONPEACIAIONIEE BIHMSIHUE HA
pPa3BUTUE TEXHUKHU U TEXHOJOTHIA;

- OBJIAJICHUE YMEHHUSAMH NPUMEHSTH TOJYyUYECHHbIE 3HAHMS I OOBSICHEHUS
SIBIICHUI OKPYKAIOLIEro MUPa, BOCIIPUATHA HHPOPMAIIMH €CTECTBEHHOHAYYHOTO U
npo(ecCHOHaNBbHO 3HAYMMOTO  COJIEP)KAHMS; Pa3BUTHE WHTEIUIEKTYaIbHBIX,
TBOPYECKUX CIOCOOHOCTEW W KPUTHUYECKOTO MBIIIIEHUS B XOJI€ MPOBEICHUS
MIPOCTEUIINX HMCCIICIOBAHUM, aHAlN3a SIBJICHUM, BOCHPUATUS U WHTEPIPETALUU
€CTECTBEHHOHAYYHOUN MH(POPMAIIHH;



- BOCITUTaHUE yOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHHOUW TPHUPOJIBI
Y WCTIOJTH30BaHUS JTOCTHKEHUN €CTECTBEHHBIX HAYK JIJISI PA3BUTHUS [IUBIIIM3AIUN U
MOBBINICHUS KAYECTBA )KU3HU;

- NPUMCHEHUE  ©CTECTBCHHOHAYYHBIX 3HAHMA B  MPOQPECCHOHATBLHON
JESITEIbHOCTH W TIOBCETHEBHOW JKM3HHM JJsi oOecriedeHusi 0€30MacHOCTH
KHU3HEACITSILHOCTH, TPAaMOTHOTO HCIOJIB30BaHUS COBPEMEHHBIX TEXHOJIOTHIA;
OXPaHBI 37I0POBbsI, OKPYIKAIOIICH CpeIbl.

OcBoenue comepkanusi y4yeOHOM  mucumiuiiHbl  «EcTecTBO3HaHME»
o0ecreunBaeT JOCTIKEHHUE CTYACHTaMU CIIETYIONTUX Pe3yIbTaTOB:
JIMYHOCTHBIX:

- YCTOWYMBBI WHTEpPEC K WCTOPUU H JIOCTHRKEHUSM B 00JacTu
€CTECTBEHHBIX HAyK, YYBCTBO TOPJIOCTH 32 POCCUNUCKHIE €CTECTBEHHBIC HAYKH,

- TOTOBHOCThH K MPOJOHKCHUIO 00pa30BaHUs, MMOBBINICHUIO KBATH(PUKAIINH B
n30paHHOW TPOQPECCHOHATBLHON NESITEIBHOCTH C MCIOJI30BAHUEM 3HAHUM B
00JIaCTH €CTECTBEHHBIX HAYK;

- OOBCKTMBHOE OCO3HAHWE 3HAYMMOCTH KOMIICTCHIIMH B 00JlacTu
CCTCCTBEHHBIX HAyK JJI1 4dYelloBeka M OOIIecTBa, YMEHHUE UCIOJIb30BaTh
TEXHOJIOTHUECKHE JOCTI)KCHHUS B 001acTh (U3MWKH, XUMHH, OWOJOTHH MJIs
TIOBBIIIICHUSI COOCTBEHHOTO MHTEJUICKTYaJIBbHOTO Ppa3BUTHs B  BBIOpaHHOMU
npo(heCCUOHATTLHOM e TEIIEHOCTH,

- YMEHHUE MPOAHAIU3UPOBATh TEXHOTEHHBIE MOCIEACTBUS IS OKPYKaroIen
cpenbl, OBITOBOM U MPOU3BOJCTBEHHOM ESITEILHOCTH YEIIOBEKA;

- TOTOBHOCTh CaMOCTOSITEIbHO 0OBIBaTH HOBBIE i c€0S €CTECTBEHHO-
HAy4YHBIE 3HAHWS C WCIOJB30BAHUEM IS OSTOTO JOCTYIMHBIX HCTOYHHKOB
uH(popMaIuy;

- YMEHHE YIPaBJIATh CBOCH IMO3HABATEIBHOW ACSITEIBHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYJIbHOTO Pa3BUTHS;

- YMEHHE BBICTpPaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIICHUS B KOMaHJE IT0
pelieHno oO0IuX 3a/1a4 B 00J1aCTH €CTeCTBO3HAHMS;

MeTanpeaMeTHbIX:

- OBIIQJICHHE YMEHHUSMU W HAaBBIKAMH PAa3IMYHBIX BUOB TMO3HABATEIHHOU
JESATSILHOCTH JUIS U3YUCHHSI PA3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA;

- TPUMEHEHHWE OCHOBHBIX METOJOB TIO3HAHMS (HAOIIOJCHUS, HAYyYHOTO
HKCIIEPUMEHTA) /I U3YUYEHUS Pa3TUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTHHBI
MUpa, C  KOTOPHIMH  BO3HHUKAeT  HEOOXOJMMOCTh  CTaJKHUBAaThCS B
npodeccruoHansHO cdepe;

- YMEHHE OIpPEACNATh IeIM W 3aJa4d JCSITeIBbHOCTH, BHIOMPATHh CPENICTBA
JUTSI X JIOCTHOKEHUS Ha MTPAKTHKE;

- yMEHHE WCIOJb30BaTh pa3IMYHbIC WCTOYHUKHA JUISI  TIOTYYEHUS
CCTCCTBEHHOHAYYHOH WHGOpPMAIMM W OIICHWBATh €€ JIOCTOBEPHOCTH IS
JOCTHOKCHHUS TIOCTABJICHHBIX 1IEJICH U 3a71a4;
npeaMeTHbIX:

- chOpPMHUPOBAHHOCTh MPEACTABICHUA O IEJIOCTHOW COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTHHE MHUpa, MPHUPOJE KaK eIUHON IICIIOCTHON CHCTEeME,



B3aMMOCBSI3M YEJIOBEKa, MPUPOABI U OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciTadax Beenennoii;

- BIIQJICHUE 3HAHUSAMH O Hanbojee BAKHBIX OTKPBITHUSX U JOCTIKECHUAX B
00J1acTH €CTECTBO3HAHUS, OBIUSBIINX HA YBOIIOLHIO MPECTABICHUN O IPUPOJIE,
Ha Pa3BUTUE TEXHUKHU U TEXHOJOTH;

- cOPMUPOBAHHOCTh YMEHUS MPUMEHSATHh €CTECTBEHHOHAYYHbIC 3HAHUS IS
OOBSICHEHUSI OKPY’KAIOIIUX SIBJICHUM, COXpaHEHUsS 370pOBbs, oOOecHeUeHUs
0€30MaCHOCTU  JKU3HEJEATEIbHOCTH, OEpe)HOTO OTHOIICHUS K MPUPOJIE,
pPalMOHAJILHOTO TIPUPOJIOIOIL30BaHUs, @ TAK)KE BBIMOJHEHUS] POJIM TPAMOTHOTO
OTPEOUTENS;

- c(OpPMHUPOBAHHOCTh TPEJICTABICHUA O HAYYHOM METOJIe TO3HAHUS
IPUPOBI U CPENICTBAX M3YUCHHS] MEraMHupa, MaKpoMHUpa U MUKPOMUDA; BIIaJICHUE
IpreMaMu €CTEeCTBEHHOHAYYHBIX HAOIIOACHUH, ONBITOB, UCCICAOBAHUM U OIICHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB;

- BJIQJICHUE TIOHATUMHBIM amapaToM €CTECTBEHHBIX HAYyK, MO3BOJSIONIUM
MO3HABaTh MUP, Y4aCTBOBATh B JIUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIPOCAM,
WCIIOJIB30BaTh  pPA3IMYHBIE  HWCTOYHWUKM  WH(OpMAnuu A MOATOTOBKHU
COOCTBEHHBIX PabOT, KPUTUUYECKHA OTHOCUTHCS K coobmieHusim CMMU, conepxanium
HAy4HYI0 HH()OpMaLHIO;

- cpOpMUPOBAHHOCTh YMEHUM MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HAHMS JJI KaXK]I0TO YeJIoBeKa HE3aBUCHMO OT €ro NpodecCuoHaIbHOM
NEeSATeIbHOCTH, Pa3iniaTh (PaKkThl U OIEHKHU, CPABHUBATH OIEHOYHBIC BHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBS3b KPUTEPHUEB C OINPEACICHHON
CUCTEMOI IIEeHHOCTEMH, 00IIMX 3a7]a4 B 00JIACTH €CTECTBO3ZHAHUSI.

1.4. Kontu4yecTBO 4acoB Ha OCBOeHHEe padodeil MporpaMMbl TUCHUILIHHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku cryaeHta — 134 gaca,

B TOM YHCIIE, 00s3aTeIbHON ayIUTOpHOU y4eOHOW Harpy3ku - 134 gaca, B TOM
YuCIIe, MPaKTUYECKUX 3aHITHI — 52 Jaca.

2. CTPYKTYPA U COAEP)KAHUE YUEBHOW JUCHUTILIMHBI

2.1. O0bem yueOHOI TUCHUIIMHBI U BUAbI y4e0HOH padoThl

Bup yueOHoi1 padoThI Oovem uacos
MakcumasbHasi yueOHasi HArpy3Ka (Bcero) 134
Oo0s13aTes1bHAA ayAUTOPHAA y4eOHAsi HATPY3Ka (BcCero) 134
B TOM YHCJIE:
IPAKTHUYECKUE 3aHATHUS 92
Ilpomesrccymounas ammecmauus ¢ popme oughghepenyuposannozo 3auema




2.2. Tematuueckuii miaH u coaepxanue yueonoit nucunmiunbl 5/1.06 ECTECTBO3HAHUE

HaumenoBanue paszienon Conepxanrie yaeOHOT0 MaTepuaa, JabopaTopHbIe pa0bOThI M MPAKTUICCKHUC 3aHITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITENIbHAs paboTa 00ydJarIMXcs, KypcoBast paboTa (IpOoeKT) (eciu npedycmompernvt) 4acoB OCBOCHHUS
1 2 3 4
XUMUSA 34
BBenenne 2
Tema 1. Copaep:xanue y4e0HOIro MaTepuaia
XuMuIecKas KapTuHa MUpa. | 1 Xpmuueckas KAPTUHA MUPA KaK COCTABHAS 4aCTh eCTECTBCHHOHAYYHON KapTUHBI MUpa. Poib
Pouts xumvin B H3HR XUMUH B )KU3HU COBPEMEHHOTO 00IecTBa. [I[puMeHEeH e JTOCTUKCHUI COBPEMEHHON XUMHH B
COBPEMEHHOTO 06mECTEa. ryMaHUTapHOW cdepe nearenbHOCTH oOmecTBa. XUMHUYECKOE CoOJAep)aHue y4eOHOU 2 1
nucuuruHel - «EctectBo3HaHue» npu ocBoeHuu cnenuanbHoctet CIIO rymanutapHOro
npoduis mpodeccCHoHaTLHOTO 00pa30BaHMUS.
Pazpea I. 16
O0mas n
HeOpraHu4veckasi XuMusi
Conepxxanue y4eOHOro MaTepuasia:
1. BemectBo. AToM. Monekyna. XUMHUYECKUH 2JIEMEHT U (POPMBI €T0 CYIIeCTBOBAHMS.
Tema 1.1. [Ipocteie u cnoxHble BeniecTBa. OcHOBHBIE 3aKOHBI XuMuu. [lepuoanyeckuil 3aKoH U 1 1
OCHOBHBIE TOHATHSA U [Tepronnueckas cucteMa xumudeckux 3aeMeHToB 1. 1. Menneneea. OTKpbITHE U 3HAYEHUE
3aKOHBI XUMUHU. [13 u IICX3D . . Menaeneena.
IIpakTnyeckue 3aHATHS 1 2
1. OcHOBHBIE MOHSTHS M 3aKOHBI XUMHH
Tema 1.2. IIpakTHYeckune 3aHATHS
HepI/IOI[I/I‘IGCKI/IfI 3aKOH U l.CTpoeHHe aromMma. HepI/IOILHtIeCKHﬁ 3aKOH U Hepno;mquKaﬂ CHUCTEMA XUMHUYECKHUX DJIEMECHTOB
[Iepuonnueckas cucrema . . MeHaeneesa. 2 2
XUMHYECKUX AIEMEHTOB /J[.
. Menneieena.
Conep:xxaHue y4eOHOro MaTepuaJia
Tema 1.3. 1. KoBanenTHasi cBs3b: HemolisipHas W mnonsipHas. VoHHas cBs3b. KaTHMOHBI W aHHOHBI. 1 1
CrtpoeHue BemecTna. Mertaunueckas cBs3b. BomopoaHas cBs3b.
I[IpakTHYecKkHne 3aHATHS 1 2




HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS
1. Ctpoenue BemecTBa. Buapl xumMuueckoil cBsizu. THUIBI KPUCTAJUIMYECKUX PEIIETOK.
Copep:xaHue y4e0HOI0 MaTepuaa
1. Boxa B npupoje, ObITy, TEXHHUKE U Ha MPOU3BOACTBE. DPU3NUECKHE U XUMHUYECKHE CBONCTBA 2 1
Tema 1.4. BOJbl. OnipecHEeHre BOJbl. ATperaTHble COCTOSIHUSI BOJIBI M €€ MEPEXO0/Ibl U3 OJHOTO arperaTHoro
Bopna. PactBopesl. COCTOsIHHUS B APYTOE€.
IIpakTHYecKkHe 3aHATHA
1. T'unponus. Peakiuy HOHHOTO OOMEHa. 2 2
2. OmipenienieHrne MacCOBOM JIOJIM PAaCTBOPEHHOTO BEUIECTBA B PACTBOPE.
Tema 1.5. Coaep:xanue yueOHOro MaTepuaJa:
XUMHUYECKUE PEAKIUU. 1. IloHsATHe 0 XUMHYECKOH peakiuu. Tumbl XuMudeckux peakiuidt. CKOpoCTh peakiuu u 1 1
(haKTOpBI, OT KOTOPHIX OHA 3aBUCHT.
Conep:xanue y4eOHOro MaTepuasa:
Tema 1.6. 1. Knaccudukanus HEOpraHMIECKUX COSAMHEHMI U MX CBOMCTBA. OKCHJIBI, KUCIIOTHI,
Knaccudukamms ocHoBaHus, cond. [lonsitue o ruaponuse coneil. Cpena BOJHBIX paCTBOPOB colieil. Bogopoaubrit 1 1
HEOPraHUYeCKUX nokasareib pH pactBopa.
COCOMHCHMH U X cBolcTBa. | [IpakTHYecKue 3aHATHUSA 5 5
1. Ompenenenue pH pactBopa cozeit
Tema 1.7. Conep:xanue y4eOHOr0 MaTepuasa:
Meramnsl. Hemerasisl. 1. O6mue usmueckre U XUMHUYECKUE CBOMCTBA MeTayyioB. OOmas XxapakTepUCTHKa TJIaBHBIX
NOATPYNI HEMETAUVIOB Ha NpPUMEpPE TajloreHoB. BakHelllne COeAMHEHUS METaiIoB U 1 1
HEMETAJUIOB B MIPUPOJIE U XO3UCTBEHHON JEATEIIbHOCTH YEJIOBEKA.
IIpakTuyeckue 3aHATHS 1 9
1. Metamnbl. B3aumoelicTBie METAJIIOB C paCTBOPAMHU KHUCJIOT U COJieH
Paznen 2. 16
Oprannyeckasi XuMHs
Tema 2.1. Conep:xaHue y4eOHOro MaTepuasa
OCHOBHBIE MOJIOKEHUS 1. Opranunueckue coennHenusi. OCHOBHBIE MOJIOKEHHSI TEOPUU CTPOEHUS] OPTaHUYECKUX 1 1
TEOpPUU CTPOCHHUS coenuHeHN. MHOrOOOpas3ue opranndeckux coenuueHuil. [lonstue n3omepuu.
OpraHM4CCKHUX IIpakTH4Yeckue 3aHATHA 1 2




HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS
COEMHEHHIA. 1. Crpoenue oprannueckux coenunenuit. Knaccudukanus. M3omepus. Homenkmnarypa.
2. KadecTBeHHBII aHAIN3 OpraHndeckux coenuHernii (OOHapyKeHHe yriepoaa u BOIOPOIA).
Tema 2.2. Conep:xxaHue y4eOHOro MaTepuasa
VYTIeBo10pO/IbL. 1. IlpenenbHble U HenpeneabHbIE YTiieBogopoabl. Peakius nonumepusauuu. Ilpuponnsie 1 1
VCTOYHUKH YTJIEBOJOPOI0OB. YTIIEBOJOPO/IbI KAK OCHOBA MEXIyHAPOJAHOIO COTPYIHUYECTBA U
BOKHEUITNN UCTOYHHUK (hopMHupoBaHus Orokera PD.
IIpakTHyeckune 3aHATHSA
1. YrneBonopoapl: moayyeHue U cBoiicTBa 3TuieHa. ColicTBa 6eH305a 1 2
2. PemieHne pacyeTHBIX 3a/1a4 W TECTOBBIX 3aJIaHHI 1O TEME « Y TJIIEBOIOPOJIBI».
Tema 2.3. Conep:xaHue y4eOHOro MaTepuasia
Kchopoz[couepxcamHe 1. IIpencraButeny KUCIOPOACOAEPKAIMUX OPTAHUIECKUX COCIMHEHUN: METUJIOBBIN U 1 1
OpraHu4cCKue STHJIOBBIH CITUPTHI, TIUIEPHH, YKCYCHAst KUCIO0TA. JKUPBI Kak CI0XKHBIE d(DUPHI. YTIEBOIHI.
BeTecTRa. IIpakTHyeckne 3aHATHS:
1. Ilpaktuueckas padota «CupTo»;
2. PemieHne mpakTU4ecKux 3aaanuii no reme «KapOOHOBBIE KUCIOTHI. S) 2
3. KapOoHOBBIE KUCIIOTHI (PACTBOPUMOCTH KApOOHOBBIX KUCJIOT B BOZIE; B3aUMO/ICHCTBHE C
Metayuiamu. [loydenne ciioxHoro 3gpupa)y.
Tema 2.4. Coaep:xanue yueOHOro MaTepuasa
A30TCOIepIKAIIIe 1. Azorcomeprkalye OpraHi4ecKue CoeANHeHnsI. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u 1 1
OpraHMYECKHe Oouonorndeckass (ynkuus OenkoB. [loHsATHE 0 miIacTMaccax M XUMHUYECKHMX BOJIOKHAX.
BEIECTBA. HatypanbHble, CHHTETUYECKHE U NCKYCCTBEHHBIE BOJIOKHA.
[Inactmaccer IpakTH4ecKne 3aHsITHS: 1 )
1 BOJIOKHA 1. AMuHBL, aMMHOKHCIIOTHI, Oenku: O6paruMas 1 HeoOpaTuMas AeHATypaIM3alus OEIKOB.
Tema 2.5. Cojaep:xanue yueOHOro MaTepuasa
XuMHsl 4 OpraHu3M 1. XuMuueckne 3J1eMEHThI B OpraHu3Me YesnoBeKa. XO0JIECTEPUH U €r0 pojib B 310pPOBbE
JejoBeKka. Xumusi B ObITY. | yenoBeka. MUHEpaIbHbIE BEIECTBA B POAYKTAX MUTAHKS, UILEBBIE TOOABKH. 1 1
C6anancupoBanHoe nuranue. Boga. KauectBo Bojibl.
IIpakTHYyeckune 3aHATHSA 3 2

10




HaumenoBanue pasnenos
U TEM

Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI,
CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl)

O0beM
4acoB

YpoBeHb
OCBOEGHHUS

1. IMummessie no6aBku E B MUIIEBBIX TIPOTYKTaX.

2. OOHapy’keHUEe BUTAMHHOB B TIPOTYKTaX ITATAHWSL.

Py6exnbiii KoHTpOJIb Nel

PU3UKA

34

BBenenne

Yro u xak usyvaet pusznuka? Hayunsrii meton no3nanus. Habmonenune, Hay4Has TUIIOTE3a U
skcnepuMeHT. Hayunbie Mojenu u Hay4yHast uaeanu3anus. [ paHuiibl IpUMEHUMOCTH
(u3nueckux 3akoHOB U Teopuil. [Ipuniun coorBercTBusi. CoBpeMeHHas pu3ndeckas KapTuHa
MUpa.

Pasznea 1. MexaHuka

Tema 1.1. Kunemaruka

Conep:xanue y4eOHOro MaTepuia

Cucrema orcuéra. MarepuanbsHas Touka. Korna teino MOXXHO CUMTATh MaTE€pPUAIbHOW TOUKOM?
Tpaektopusi, nmyTh W mnepemenieHne. MrHOBeHHass CKOpOCTh. HampaBiieHHMe MrHOBEHHOMH
CKOPOCTH MPU KPUBOJIMHEHHOM JIBH)KEHHH. BeKTOpHBIE BETUYMHBI U UX NMpoeKuuu. CroxeHue
ckopocreid. [IpssMonuHeliHOE paBHOMEpHOE JBMKEHWE. YckopeHue. [IpsmonnHenHoe
paBHOYCKOpeHHOe  ABWkeHue. CKOpocTb U NEepeMElIeHHe MpUu  OPSIMOJUHEHHOM
PaBHOYCKOPCHHOM JIBIDKCHUHU. KpuBOoNIWHEHOE ABMKEeHUE. J[BIoKeHUE Tela, OPOIICHHOTO 0T
YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUKEHHE MO OKPYKHOCTU. OCHOBHBIE XapaKTEPHUCTHKHU
PaBHOMEPHOTO JBUXEHHUSI MO OKPYKHOCTH. YCKOPEHUE IPHU PABHOMEPHOM JIBUKEHHUH IIO
OKPY’KHOCTH.

I[IpakTnyeckue padoTn

1. Pemenne 3agau mo reMe «KuHeMaTnka.

Tema 1.2. /lunamMuka

Coneprxanue yuedOHOro MaTepuia

3aKOH WHEpPUUHU W sABJICHWE WHepUMH. VHepHualbHBIE CUCTEMBlI OTCUETAa W IEPBBIM 3aKOH
Herorona. IlpunHuun ortHocuTensHOCTH ['anmumes. Mectro u4enoBeka BO DBceneHHOM.
I'eonenTpuueckas cucrema mupa. ['enuoneHTpuueckas cuctemMa Mupa. B3anmoneincTBus u
cuibl. Cuna ynpyroctu. 3akoH I'yka. M3mepenue cuil ¢ momouipro cuiibl ynpyroctu. Cuia,
yckopeHue, macca. Bropoii 3akon Herotona. [Ipumepsr npumenenust BToporo 3akoHa HeroToHa.
Tperuii 3akoH Hptorona. Ilpumepbl mnpumeHeHHsi TpeTbero 3akoHa HprloToHa. 3akoH
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HaumenoBanue pasnenos
U TEM

Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI,
CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl)

O0beM
4acoB

YpoBeHb
OCBOEGHHUS

BCEMUpHOro TAroteHus. ['paBuranmonHas mnocrosHHas. Cuna TsKecTH. J[BHKeHue moj
JNEHUCTBUEM CHJI BCEMHUPHOIO TATOTEHMs. [[BMKEHHME MCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM U
KocMHueckux kopabseit. [lepBas kocmuueckasi CkopocTb. Bropast kocmudeckast ckopocTh. Bec
1 HEBECOMOCTb. Bec mokosmierocs tena. Bec tena, neuxkyierocs ¢ yckopeHueM. CHiIbl TpEHUS.
Cuna tpenus ckonbxenus. Cuna tpenus nokosi. Cuna tpenust kauenus. Cusa cCOnpoTUBJIEHUS B
KUJKOCTAX U razax.

IIpakTHYeckne padoThI

2. Pemienue 3amay 1o teMe «J{nHamukay.

Tema 1.3. 3aKoHBI
COXpaHeHHs B MeXaHHKe

Coneprxanue yue0HOro MaTepuia

Wmmynec. 3akoH coxpaHeHuMs wummyibca. PeaktuBHOe nBrmkeHue. OCBOCHHME KOCMOCA.
Mexanunueckast pabora. MomHocTs. Pabota cuit TskecTH, ynpyroctTu u TpeHus. Mexanuueckas
sHeprusl. [loreHunanbHas sHeprus. Kunernueckast S3Heprusi. 3aKOH COXPAHEHUS SHEPTUU

Tema 1. 4. CraTuka

3anaun craTuku. AGCOIIOTHO TBepAOe Tejo. [IepeHoC TOUKH MPUIIOKEHHS CUIIBI, JeHCTBYIOIEH
Ha TBepjoe Teno. PaBHoBecHe Tena moj aeictBueM Tpex cui. OO1me yCcIoBHs paBHOBECHS.

Pazaen 2. MoJiekyasipHas
¢usuka. TermioBbie
SIBJICHUS

Tema 2.1. Mosekyasipuas
¢usuka

Conep:xanue y4eOHOro MaTepusia

OcHOBHbIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETHUYEeCKOH Teopuu. OCHOBHAsI 3a/1a4a MOJIEKYJISIPHO-
KkuHeTndeckoil Teopuu. KonmndectBo BemiectBa. Temmeparypa u e€ uamepeHue. AOCONMIOTHAsS
niKajga remneparyp. I'a3oBsle 3axoHbl. M30mporneccsl. YpaBHEHHE COCTOSIHUS Tas3a. Y paBHECHUE
Kunaneiipona. YpaBuenne MenaeneeBa — Kunaneiipona. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-
KHHETUYECKOW Teopuu. AOCOIIOTHAs TEMIEpaTypa U CpeHsAs KUHETUYECKasl SHEPTusl MOJIEKYJI.
Cxkopoctu monekyn. CocrostHusi BemiecTBa. CpaBHEHHE Tra3oB, >KMIKOCTEH M TBEPABIX TeIl.
Kpucrasmibl, amopdHbIe Tena U )KUAKOCTH.

Tema 2.2. TemioBbie
ABJICHUSA

Coaep:xanue y4eOHOro MaTepujia

Buytpennsst sueprus. CrnocoObl M3MEHEHHsSI BHYTpPEHHEW HHepruu. KomudecTBO TETIOTHI.
IlepBbIil 3aKOH TEepMOAMHAMHUKH. TeroBble ABUTATENW. XOJOAWIBHUKUA M KOHIUIMOHEPHI.
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HaumenoBanue pasnenos
U TEM

Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI,
CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl)

O0beM
4acoB

YpoBeHb
OCBOEGHHUS

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMOCTh Mpo1eccoB U BTOPOH 3aKOH TEPMOIUHAMHUKHU.
OKOJIOTUYECKUI U dHEepreTudeckuil kpusuc. OxpaHa okpyskaromei cpeasl. @azoBble NEPEXOIBI.
[lnaBnenne wu kpucraumszauus. HWcnmapenue u  kKoHaeHcauusd. Kunenue. BiaxHOCTB,
HaCBILICHHBIN M HEHACBIIEHHBIN IIap.

JlabopaTopHbie padoThl

1. «Onpenenenne yaenpHON TEMIOEMKOCTH TBEPOTO BEILECTBAY.

2. «OnpezleneHI/Ie OTHOCHTEIBHON BIAXKHOCTH BO3yXa».

IIpakTueckune padoThl

3. Pemenne 3amgad mo reme «MonekysipHas pusnka. TerioBbie SBICHUS.

Pa3znea 3. OcHOBBI
JIEKTPOAMHAMUKHI

Tema 3.1.
JIEeKTPOCTATHKA

Conep:xxanue yue0HOro MmaTepujia

[Ipupona snektpudectBa. Ponb snexTpuueckux B3auMoJeHcTBUil. JIBa poja 3JIEKTPHUUECKUX
3apsiioB. Hocurenu anektpuueckoro 3apsiia. BzaumoaecTBue 3MeKTpUYecKuX 3apsoB. 3aKOH
Kynona. Dnekrpuueckoe noie.

Tema 3.2. 3aK0oHBI
MOCTOSSHHOT0 TOKA

Onektpuyeckuii Tok. Mctounuku noctossHHOro Toka. Cuia Toka. JIeWCTBHUS 3JIEKTPUUECKOTO
TOKa. DJIEKTPUUECKOE CONpPOTUBIEHUE U 3akoH Oma g yuyactka nenu. IlocnenoBarensHoe u
napajuIeIbHOE COCTUHEHHMS TPOBOAHUKOB. M3MepeHus crilbl TOKa M HanpspkeHus. Pabora Toka
u 3akoH J[xoynsa — Jlenua. MomHocts Toka. DJIC ucrounnka Ttoka. 3akoH OMa Juisi mOJHOM
LIETIH.

JlabopaTopHbie padoThI

3. ((MSyquI/Ie MMOCJICAOBATCIIbHOTO U MAapaJlJICJIbHOI'O COCANHCHUA TPOBOAHHUKOB) .

Tema 3.3. DiekTpuyecKuii
TOK B Pa3JIMYHBIX cpeax

Conep:xanue y4eOHOro MaTepuia

DNeKTpUYecKasl MPOBOJIUMOCTh PA3JIMUHBIX BELIECTB. DJIEKTPOHHAS! MPOBOJIUMOCTh METAILIOB.
CepxmpoBoaUMOCTb.  [1oMynpOBOMHUKH.  DNEKTPUYECKHH TOK B MOJYHPOBOIHUKAX.
CobOcTBeHHass U MPUMECHAs] MPOBOAMMOCTH TOJTYIMPOBOAHUKOB. [10MympOBOTHUKOBBIN AHO.
Tpan3ucTopbl. DIEKTPUUECKUNA TOK B BakyyMme. [0, DIEKTPUIECKUN TOK B )KUIKOCTIX. 3aKOH
3JEKTPOJIN3a. DIEKTPUUECKUH TOK B ra3ax. Pa3psisl.
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HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS
Tema 3.4. MaruuTHOe BzaumopeiictBue TOkOB. BEeKTOp MarHWTHOW MHAYKIMWHU. JIMHUM MarHUTHON MHAYKUWH. VCI/IJ'Ia
[Houe AmMriepa. DJeKTpou3MepHuTenbHble TpuOOphl. ['poMkoroBoputens. MarHuTHBIE CBONCTBA
BemecTBa. Cuiia Jlopenia.
OTkpbITHE D3JIEKTPOMAarHUTHOM MHAYyKUMU. MarnutHeii nortok. IlpaBuno Jlenna. 3akoH
JJICKTPOMArHUTHOW  MHAYKIMH. BuxpeBoe osnektpuueckoe mone. IJC  wHAYKIUU. 2 1
Camounnnykuusa. UHayktuBHOCTh. [IpyHIMI neiicTBus anekTporeHeparopa. [lepeMeHHbIN TOK.
Tema 3.5. Tpanchopmarop. [IpousBonactBo, mepegaya U mnorpediieHue 3eKTpo3Hepruu. IIpoGiembr
DIeKTPOMATHUTHAS sHeprocoepekeHust. TexHuka 6e30MacCHOCTH B OOpallleHUH C 3JIEKTPUUECKUM TOKOM. DHEprus
HHAYKIUS MarHUTHOT'O TOJISl TOKA. DJIEKTPOMarHUTHOE MoJje. DJIeKTPOMAarHUTHbIE BOJIHBL.
IIpakTHyeckue padoTbl
1 2
4. Pemienne 3a1a4 «OCHOBBI DJICKTPOTUHAMUKI.
Pasznea 4. Koreoanua n 5
BOJIHBI
Conep:xanue y4eOHOro MaTepuia
Konebanus: cBoOOAHbBIE, BBIHYX/IEHHbIE, TapMOHHYECKHE. YCJIOBUS BO3HUKHOBEHHS 1 1
Tema 4.1. Mexannueckue | kojeOanuii. Pezonanc. Matemarnuecknii MmasTHUK. Dasa, aMIuIMTya, 9aCTOTa KOJICOAHHIA.
KoJIe0aHus JlabopaTopHbie padoThI
4. «MccnenoBaHue 3aBUCMMOCTH IepHofa KojeOaHM MasTHHKa OT JJIUHBI TOJBEeca U 1 2
WM3MEpEeHUE YCKOPEHHUsI MaJIeHUsI C TOMOIIBI0 MAasTHUKA»
Tema 4.2. Conep:xanue y4eOHOro MaTepusia
JJIeKTPOMArHUTHbIE Konebarenbubiii koHTYyp. Ilepnos cBOOOTHBIX 3JEKTPOMAarHUTHBIX KoneOanuil. IlepemMeHHBIN
KoJiebaHus anexktpuieckuii Tok. Kongencarop. Karymka. ['ereparop. ABToKoJI€0aHUSI.
Tema 4.3. IlpousBoactBo, | Tpanchopmaropsl. [lepenaua srekTpuyecKon IHEPTUH. 1 1
nepenava, u
HCII0JIb30BAHHE
JIEKTPUYECKOI IHEPTUH
BonHoBble sBneHus. PacmpocTpaHeHue BOJIH B Pa3IMYHBIX cpefax. MeXaHW4eCKHe BOJIHBI.
Tema 4.4. MexaHu4yeckue .
3ByK. Buabl BonH. YpaBHeHuMe rapMoHMYEcCKOW BOJIHBIL. PelieHue 3agad Ha onpeneneHue 1 1

BOJIHBI

CKOpPOCTH paCHpOCTPaHCHHUA BOJHBI MW JJIHMHBI BOJIHEI. CBOICTBA MEXAHMYECKUX BOJIH:
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HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS
nHTepdepeHtms, mudpakius, 3aKOH PACIIPOCTPAHCHHS.
Tema 4.5 BonHoBBIE siBieHUs. PacnpocTpaHeHne BOJH B Pa3NUYHBIX cpenax. MeXaHHYeCKHE BOJHBL.
" 3Byk. Buabl BonH. YpaBHeHHEe rapMOHHWYECKOW BOJHBL PeleHue 3ajau Ha ompeaeleHue
DJIeKTPOMATHUTHbIE .
BOJIHLL CKOPOCTH pACIpOCTPaHEHUS] BOJHBI M JUIMHBI BONHBL. (CBOWCTBA MEXaHHMYECKHX BOJH:
uHTepdepeHIys, Tudbpaxius, 3aK0H pacpoOCTPaHEHUSI.
IpakTHyeckue padoTsI
5. Pemenue 3a1a4 «KoneOaHust U BOJTHBD». 1 2
Pasznea 5. OnTuka 5
Conep:xxanue yue0HOro MmaTepujia
Ckopocth cBeta. 3akoH mpenomsieHus cBeta. I[lpunuun I'roiirenca. Jlunza. Iloctpoenue 2
n3o0paxkenuit. Uurepdepennus, nudpaxius, aucrnepcus, nojaspusamnus cseta. [lonepedHocTts
Tema 5.1. CBeTOBBIE CBETOBBIX BOJIH.
BOJIHBI JlaGopaTtopHbie padoThI
5. «M3mepenue mokazarens MPeTOMICHUS CTEKIIa.
6. «OmnpeneneHue ONTUIECKON CHIIBI M (POKYCHOTO PAaCCTOSIHUS COOMPAOIIEH JTHH3BI».
Conep:xanue y4eOHOro MaTepuia
Tema 5.2. DieMeHTBI
TEOPHH OTHOCHTENLHOCTH [Mpunnun otHocuTensHOCTH. [lOCTynmaTel W CHEACTBUS M3 MPHUHIMIIA OTHOCHTEIHHOCTH.
PensTuBUCTCKAS AMHAMHUKA. 1 1
Tema 5.3. M31yuenus u Buns! uznnyuyennii. Buasl criektpos. Llkana 21€KTpOMarHuTHbIX BOJIH.
CIEKTPbI
Paszgen 6. KBanroBas
¢pusuka 3
Conep:xxanue yue0HOro Mmarepujia
Tema 6.1. CBeToBBIE
KBAHTBI dotorpdexr. 3akonnl potodddekra. [Toctossanas [Mnanka. KpacHas rpanuma ¢gororddexra.
DOTOH. 2 1

Tema 6.2. AToMHas

Mopenp atoma Tommcona. Ctpoenme atoma. OmnwiTel Pesepdopna. Iloctymarer bopa.
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HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS
(pusuxa JInnenyaTele CIIEKTPHI UCITYCKAHUS U ITOTVIOLICHUS.
Tema 6.3. Puzuka Wzotomnbl. YaenbHas sHeprusi cBsizu. PammoakTtuBHOCTH. Anbda-, 6eTa-, ramMma- HU3JIydeHUsI.
aTOMHOIO siapa 3aKoH paJIMOaKTUBHOIO pacnaja. SnepHble U TEPMOSAEPHbIEC PEAKLIUH.
XapakTepucTruKa M KilacCU(pUKAIUS JIEMEHTAPHBIX YaCTHII.
Tema 6.4. Diementapupie | IPAKTHYECKHE PaboTHI 5
YaACTHIBI 6. Pemenue 3a1a4 «DJIeMEHTAPHBIC YaCTHIIBD». 1
Py6exxHbIi KOHTPOJIL Ne 2
BUOJIOTUsA 66
Pazpen 1. 2
buonorus -
COBOKYITHOCTh HayK
0 JKMBOU IIPUPOJE.
Conep:xaHue y4eOHOro MaTepuasa
1. )Kuas npupoja kak 00beKT u3y4eHus OMoaoruu. MeTobl Hccie0BaHus KUBOU MPUPOILI B
Tema 1.1. OuoJIoruu. 1 1
MeToabl HAYYHOT 0 2. Onpenenenue xu3Hu. OCHOBHBIC TPU3HAKU KUBOTO. Y POBHU OpraHU3AIMH KU3HU. MeTo bl
MO3HAHUS B OMOJIOTHH. M3Yy4YCHHUs OMOJIOTHH. 3HAYCHUE OMOJIOTHH.
IIpakTHyeckune 3aHATHA 5
1. YpoBHM opranuzanuu XHUBOW MaTEPHUU. .
Pasznen 2.
Kaerka 18
Tema 2.1. Coaep:xanue yueOHOro MaTepuasa 2
Hcropus usydenus 1. OcHoBHBIE MOJIOKEHUS KIICTOYHOH Teopuu. KieTka - cTpykTypHO-(DyHKIIOHAIbHAS 1
KJICTKH. (251eMeHTapHast) eMHUIIA )KU3HU.
Tema 2.2. Conep:xanue y4eOHOro MaTepuasia
CrpoeHune KIETKH. 1. IIpokapHOThl ¥ DYKapuOTHI - HU3IIKE U BBICIINE KJIETOUHbIE OpraHu3Mbl. OCHOBHbBIE 5 1

CTPYKTYPHBIC KOMITOHCHTEI KJICTKH OYKApPHUOT.
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HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS
2. Knetounoe siapo. @yHKIUS sApa: XpaHEHUE, BOCIIPOU3BEICHUE U ITepeada HaclIeCTBCHHON
uHGbOpMaIIH, PEryJISIHs XUMUYECKOM aKTUBHOCTH KJIETKH.
3. CtpykTypa v PyHKIHHA XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBEI.
IIpakTnyeckmne 3aHATHSA:
1. «OcHOBHBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIETKH». CTpOeHUE KIETKH, OCHOBHBIE OPraHOUIbI U
uX QyHKIHH. 3 2
2. «CpaBHEHHE CTPOEHUS KJIETOK PACTeHU U )KMBOTHBIX». Habmtoienne KieTok pacTeHuit u
YKUBOTHBIX ITOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHHE.
Tema 2.3. Copepxanne yue0HOro MarepuaJjia
Buosnoruueckoe 1. Heopranndeckue BeIIecTBa B COCTaBe KJIETKU. POIlb BO/BI KaK paCTBOPUTEINS U OCHOBHOTO
3HAYEHHUE KOMITOHCHTA BHYTPEHHEH CpeJIbl OPTaHN3MOB. 4 1
XUMHUYECKUX 2. YrneBoabl v TUnuabI B Kiietke. CTpykrypa u Ouonorndeckue ¢ynkiuu 20 6enkoB. CtpoeHue
3JIEMEHTOB. HYKJICOTHJIOB U CTpYKTypa nosuHykiaeotuanbix nenei JJHK u PHK, AT®.
Tema 2.4. Conep:xaHue y4eOHOro MaTepuasa
Bupycel u 6akreprodarm. 1. HeknieTouHOE CTPOCHHME, )KU3HEHHBIA UK U €T0 3aBUCUMOCTD OT KJIETOUYHBIX (POPM KU3HHU. 4 1
2. Bupycsl - Bo30yauTeny nHOEKIIMOHHBIX 3a00JIeBaHUH; TOHATHE 00 OHKOBUpYcaX. Bupyc
ummyHonedunura gyenoseka (B1Y). [Ipodunaktuka BUY-undeximm.
Paznen 3.
Opranusm 20
Tema 3.1. Conep:xanue y4eOHOro MaTepuasa:
Opranusm — eunoe nenoe. | 1. Muoroobpasue oprannszmMos. OOMEH BEIECTBOM U SHEPIHEN ¢ OKPYKAIOIIEN CPeoi KaK
HEO00XO0JUMOE yCIIOBUE CYIIECTBOBAHUS KUBBIX CUCTEM.
2. CrnocoOHOCTh K CaMOBOCHPOUW3BEIEHUIO - OJHAa M3 OCHOBHBIX OCOOCHHOCTEH JKHBBIX 2
opranu3moB. JleneHue KJIETKH - OCHOBa pPOCTA, PAa3BUTUS M Pa3MHOXKEHUS OPTaHU3MOB. 1
Becnonoe pazmuoxenue. IlonoBoil mpouecc u mojoBoe pa3mMHokeHHe. OIII00TBOPEHHE, €ro
OMOJI0THYecKOe 3HaYCHHE.
Tema 3.2. Conepxanue y4eOHOro MarepuaJia 5 1
[TonsTue 1. IlonsaTre 00 MHAUBHUyAIbLHOM (OHTOT€HE3), SMOPHUOHAEHOM (IMOpUOTEHE3) U
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HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS
00 MHAMBHUIYAIbHOM, MIOCTAMOPUOHAIBHOM Pa3BUTHH.
3MOpPHOHANBLHOM U 2. IHIuBUIyasHOE pa3BUTHE YEIOBEKA M €T0 BO3MOKHBIE HAPYIICHUS.
MOCTIMOPHOHAITEHOM
Pa3BUTHUH.
Tema 3.3. Coaep:xanue yueOHOro MaTepuasa
OO0wmue 1. OOuue npeacTaBieHus: O HACIEICTBEHHOCTH U U3MEHYMBOCTHU. [ 'eHeTnueckasi TepMUHOJIOTUS
NPEACTABICHUSI O Y CUMBOJIMKA.
HacCJIEICTBEHHOCTH 2.3aKOHOMEpPHOCTH HaclenoBaHusi. HacimemoBanue mnpu3HakoB Yy denoBeka. [lomoBbie
U U3MCHYNBOCTU! xpomocombl. CIIEIJICHHOE ¢ MOJIOM HaclieIOBaHHE.
3. HacnenctBennble 00je3HU 4YelOBeKa, WX NpUYUHBI U mpodunakThka. CoBpeMEHHbIE 10 1
IIPE/ICTABJIEHMSI O TEHE U TEHOME.
4. I'eneTnueckre 3aKOHOMEPHOCTH U3MEeHUYUBOCTH. Knaccudukanus GopM H3MEHUYNBOCTH.
5. BausHue MyTareHOB Ha OpraHM3M YellOBeKa.
Py0e:xHbIli KOHTPOJIb Ne3
Tema 3.4. Coaep:xanue yueOHOro MaTepuasa
[penmer, 3anaun u MeTobl | 1. [IpeaMeT, 3a0a4u U METOBI CEJEKIMU. | eHETUUECKUE 3aKOHOMEPHOCTH CENIEKIIUH.
CEJICKIIUU. 2. Yuenne H.W. BaBuiioBa o IieHTpax MHOTOOOpa3us M MMPOUCXOXKICHHS KYJIbTYPHBIX PACTCHUIA. 4 .
3. bruotexHoOTHs, €€ JOCTHKEHHS, IEPCIICKTHBBI PA3BUTHSI.
IIpakTyeckmne 3aHATHSA:
1. Pemienue aneMeHTapHbIX TeHETUYECKUX 3a/1a4. 2 2
2.AHamu3 W OLEHKAa DJTUYECKUX acCIEKTOB PAa3BUTUS HEKOTOPBIX HCCIENOBAaHUN B
OMOTEXHOJIOTHH.
Pasznea 4. Bun 12
Tema 4.1. Coaepsxanue yueOHOro MaTepuasa
OBOJIIOIMOHHASI TEOPHS. 1. DBoIOIIOHHAS TEOPHSI U €€ POJIb B (POPMUPOBAHHH COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTUHBI MUpa. Bun, ero kputepuu. [lomymnsiius kak CTpyKTypHas €AMHULIA BUJA U SBOJIOIHH.
2 1
2. Cunrerndeckas Teopus sBononwn (CTD). JIBrKyIre CUIIBI 3BOJTIOIUU B COOTBETCTBHUH C
CTD. Pe3synbraThl 3BOMIOUMH. [[pUUMHBI BEIMUpAHUS BUJIOB.
I[IpakTnyeckue 3aHATHA: 2 2
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HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS

1. Onmcanne ocobOeit BuIa o MOp(OIOrHIecKOMY KPUTEPHIO.
Coaep:xanue yueOHOro MaTepuasa

g:;\;iiim S 1.CoxpaneHnne MHOTO0Opa3us BUIOB Kak OCHOBS}‘ YCTOMYHMBOTO pa3BUTHUSA 61/10uc(bepm. 2 1
2. [IpuuuHbl BEIMUpaHus BU0B. brojgoruueckuii nporpecc u OMOIOTHUECKUid perpecc.

Tema 4.3. Coaep:xanue yueOHOro MaTepuasa

I'nmore3sbr MPOUCXOXKACHHUA | 1. ['Mmoressl NPOUCXOXKIACHHUS KHU3HU. VY cnoxXHeHUEe JKUBBIX OpraHM3MoOB Ha 3emie B npoluecce 2 1

KHA3HU SBOJIIOUMHA. AHTPONOI€HE3 U €ro 3aKOHOMEPHOCTH.
2. JlokazaTtenbCTBa POACTBA YEIOBEKA C MIICKOMUTAIONTUMU KUBOTHBIMHU.
IpakTuyeckue 3aHATHS:
1. Ananu3 1 oLleHKa pa3IUYHbIX TUIOTE3 POUCXOKACHUS KUZHU. 4 2
2. AHaJIM3 | OIICHKA Pa3JIMIHBIX TUIIOTE3 MPOUCXOKICHHSI YSIIOBEKa.

Pasnen 5. Jkocucrembl 12

Tema 5.1. Conep:xaHue y4eOHOro MaTepuasa

HpeIlMeT 1 3aa491 1. IIpenMeT u 3aga4M SKOJIOTHM: y4eHHE 00 3KOJIOrM4YeCKuX q)aKToan, Y4CHHUEC O coo00I11IeCTBaX

9KOJIOTUH. OpTraHu3MOB, yueHHE 0 Onochepe. Dxonormueckne HakTopbl, 0COOCHHOCTH WX BO3JICHCTBUSI.
2. Dkojorudeckas xapakrepuctuka Buaa. [lonstue 06 skonoruueckux cucremax. llenu 2 1
uTaHus, Tpodrueckre ypoBHU. broreoneHo3 kak SJKocUcTeMa.
IpakTHyeckne 3aHATHS ) ’
1. CocraBnenue cxeM nepeaadu BeUIeCTB U SHEPTUU (LIeTiel TUTaHUS).

Tema 5.2. Coaepsxanue yueOHOro MaTepuasa

Buocdepa - rnodanbHas 1. Yuenue B. 1. Bepnazackoro o 6uocdepe. Ponb xuBbIx oprann3MoB B Ouocgepe. buomacca.

9KOCHCTEMA. 2. Bruojornyeckuii KpyropopoT (Ha MpuMepe KpyroBopoTa yrieposa). 4 1
3. OcHOBHBIE HaIIpaBJICHUS BO3/ICHCTBHS YeIOBeKa Ha Ouocdepy.
4, Tpancdopmanusi €CTECTBEHHBIX IKOJIOTHYECKUX cUCTEM. OCOOCHHOCTH arpo3KOCHCTEM
(arpo1ieH030B).
IIpakTn4yeckue 3aHATHS 2
1. CpaBHHUTENBHAS XapaKTEPUCTHUKA MPUPOAHBIX SKOCUCTEM U arpO3KOCUCTEM CBOEH 2

MecTHOCTH. CocTaBJIeHHE CXEM MepeIauu BEIISCTB U DHEPTUu (1ienei muTaHus).

2. Pelrenne 3K0JIOrHYECKHUX 3aJa4. AHanu3 u OLICHKa HOCJ'IGI[CTBI/If/’I CcOOCTBEHHOI ACATCIIBHOCTH
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HaumenoBanue pazzienos Conepxanre yaeOHOTO MaTepHaa, JabopaTopHbIe Pa0OTHI M MPAKTUICCKHUC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAs paboTa 00ydJarImXxcs, KypcoBast paboTa (IpoeKT) (eciu npedycmompernvl) 4acoB OCBOCHHUS
B OKpYXarolien cpene, rao0anbHbIX IKOJIOTHUYECKUX IPo0OIeM U MMyTel UX peleHusl.
PyGe:xublii KOHTpPOJIb Ne 4 1
JuddepeHniupoBaHHbIN 3a4eT 2
UTOro: 134
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3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCIUILIUHBI
3.1. TpeboBaHusl K MATEePUAJBLHO-TeXHUYECKOMY OOecieYyeHUuIo

Peaﬂmaunﬂ nporpaMmbl  TUCHUTIIIMHBI Tpe6yeT HaJIM4usA yLI€6HOFO

kaOnHeTa « EcTecTBO3HAHUSSY.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mpernoaaBaTes (CTOJ, KOMIbIOTEP, MHTEPAKTUBHAS JOCKA);

- HarasgHeie mocoOus (y4eOHUKH, OIOpPHBIE KOHCIEKTHI-IIJIAKATHI, CTEHJBI,
KapTOUYKH, pa3IaTOYHBIA MaTepual, KOMIUIEKTHI 1a00OpaTOPHBIX padboT);

TexHuueckue cpeacTBa 00yYeHUs:

- KOMIIBIOTEP C JIMLEH3UOHHBIM ITPOrPAMMHBIM 00ECIICUEHUEM;
- naboparopus;

- MYJIbTUMEAUNHBIN IPOEKTOD;

- IPE3EHTALINH.

3.2. UndopmanuonHoe odecnevyenne 00yaeHust

Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, WHTepHeT-pecypcos,
AONOJIHUTEJIbHOM JIMTePaTyphbl

OcCHOBHbIE HCTOYHUKH:

1.

Aizennon, A. E.®usuka: y4eOHHMK U TPAKTHKyM JUIS  CPEIHEro
npodeccuonanpHoro obpasosanus / A. E. AlizeHnmon. — Mocksa:
M3narenscTBo FOpaiit, 2019. — 335 c¢. — (IlpodeccronanpsHoe obpa3oBaHue).
— ISBN 978-5-534-00795-4. — Tekcr: anexrponnsiii // ObC KOpaiiT [caiiT]. —
URL: https://www.biblio-online.ru/bcode/436537

['opnau, B. B. ®u3uka: yueObHoe nocobue ajisg CpeaHero npoheccuoHaibHOTO
obOpasoanust / B. B. Topmau. — 2-¢ wu3g., ucnp. u jgon. — Mocksa:
N3natensctBo FOpaiit, 2019. — 215 c¢. — (IlpodeccuonansHoe obpa3oBaHue).
— ISBN 978-5-534-09366-7. — Tekcrt: anexrponnsiii // 9BC KOpaiit [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/438590

[Mpomkun, C. C. MexaHuka, TEepMOJMHAMUKA M MOJICKYyJApHas (U3MKa.
COopHuk 3amad: ydeOHOe TmocoOue i CpelHero MpodecCHoHaTbHOTO
obpazosanust / C. C. IIpomkun, B. A. Camoneros, H. B. Humenckuii. — 2-¢
u3a., ucnp. u aom. — MockBa: M3marensctBo [Opaiit, 2019. — 467 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-04774-5. — Texcr:
atekrporabin /[ OBC  HOpaiir  [caiit]. — URL: https://www.biblio-
online.ru/bcode/438839

Bacunesckasa, E. M. Heopranwueckas xumusg [DIJIEKTPOHHBIA pecypc]:
yueoHoe mocobue / E. U. Bacunesckas, O. U. Ceuko, T. JI. IlleBuoBa. —
DONEeKTpOH. TEKCTOBble AaHHble. — MuHck: PecnyOnuKaHCKHIT WHCTUTYT
npodeccuonansHoro odpazosanust (PUII0O), 2015. — 248 c. — 978-985-503-
488-0. — Pesxum moctyna: http://www.iprbookshop.ru/67664.html

Kum, A. M. Opranuueckast XuMus [DIeKTPOHHBIN pecypc]: yuebHoe mocodue
| AM. KuM. — DeKTpoH. TeKCToBbIe naHHbIe. — HoBocuOupck: Cubupckoe
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yHUBepcuTeTcKoe u3narensctBo, 2017. — 844 c. — 978-5-379-02004-0. -
Pexxum moctyma: http://www.iprbookshop.ru/65281.html

Kosznosa N.U., buomnorus [DnexrpoHHsiii pecype] : yueonuk / .M. Kosnoga,
W.H. Bonkos, A.I'. Myctadun - M. : [D0TAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6 - Pexum JI0CTyTa:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

Jleryta, C. H. ®usuka [DnekTpoHHBIH pecypc]: yueoHoe mocobue / C. H.

Jleryta, A. A. Yakak. — DIEKTpOH. TEKCTOBble AaHHble. — OpeHoOypr:
OpenOyprckuit rocyaapctBennbiit yausepcurter, 9bC ACB, 2016. — 307 c. -
978-5-7410-1575-9. - Pexum JOCTyTa:

http://www.iprbookshop.ru/78852.html

XamutoBa, A. U. Oprannueckast xumus 1151 cTyieHToB CIIO [DnekTpoHHbIN
pecypc]: yueonoe mocodue / A. . Xamurosa, T. E byceiruna, JI. P. Caduna.
— DOnekTpoH. TeKcToBble JaHHblEe. — Kazanb: KazaHckuil HalMoHaJIbHBIN

WCCIIeIOBATEILCKHUM TeXHOJIoTnYeckuil yausepeuret, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum poctyna: http://www.iprbookshop.ru/80239.html

I[OHOJIHI/ITGJILHBIC HCTOYHHUKMH:

1.

Ponuonos, B. H. ®usuka jis kosuieKel: yueOHOe MocoOue ajisi CpeaHero
npodeccuonanbHoro obpasosanus [/ B. H. PoamonoB. — Mocksa:
N3natensctBo FOpaiit, 2019. — 202 c. — (IlpodeccuonansHoe obpa3oBaHue).
— ISBN 978-5-534-10835-4. — Tekcr: anexrponnsiit // 9BC KOpaiit [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/431666

Kamamnnkos, H. I1. ®usuka B 2 4. Yacte 1. y4eOHMK M MPAKTUKYM IS
cpeanero mpodeccroHanbHoro odpasosanus / H. I1. Kamammuwukos, C. E.
MypaBbeB. — 2-e u3fl., uctp. u aomn. — Mocksa: UznarensctBo FOpaiit, 2019.
— 254 c. — (Ilpodeccuonanpuoe oobpazosanme). — ISBN 978-5-534-09159-5. —
Texct: anekrponusni // DBC HOpaiit [caiir]. — URL: https://www.biblio-
online.ru/bcode/437216

Kamamaukos, H. 1. ®usuka B 2 4. YacTe 2! y4eOHUK W TPAKTUKYM IS
cpennero mpodeccuonaabnoro odpaszosanms / H. I1. Kanammnukos, C. E.
MypaBbeB. — 2-e u3a., uctp. u non. — Mocksa: M3marensctBo FOpaiit, 2019.
— 244 c. — (Ilpodeccuonansuoe oobpazoBanue). — ISBN 978-5-534-09161-8. —
Tekct: anextponubiit // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/427269

AnnpeeBa H.JI. buomorms. 10-11 xmaccel: y4eOH. s oOmieoOpa3oBar.
yupexKIeH. yupexkacHuii (0azoBeiii ypoenn) / H.J[.AuagpeeBa. — M.:
Mmuemosuna, 2012.

benses JI.K., Hpmmmun ['M., boponun II.M. u ap. buonorus (6a3oBbiii
ypoBens). 11 kimacc. - M., 2014.

benses J.K., Hemmmun M., Ky3uenoa JI.LH. u np. buonorus (6a3oBbiit
ypoBenb). 10 kmace. - M., 2014.

buonorusi. PykoBoacTBo k mpaktudeckuMm 3aHstusMm / mon pen. B. B.
Mapxunoii. - M., 2014,

buonorus: B 2 1. / mog pen. H. B. Speiruna. - M., 2014.
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10.

11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.

24,

[Ma6puensa O.C. u nap. Xumus. TecTsl, 3a1a4u U yIIpaXHEHUS: yueO.

rocobue. - M., 2014.

[Ma6puensta O.C. Xumus. [locobue mist moaroroBku k EI'D: yue6. mocodue. -
M., 2014.

[Na6puensu O.C. Xumus. [Ipaktukym: yueb. mocobue. - M., 2014.
INabpuensn O.C., JIvicoBa I'.I'. Xumus: kHUTa O npenojaBatess: ydeo.
MeToJI. mocodue. - M., 2014.

lNabpuensn O.C., OctpoymoB MW.I' Xumus gus npodeccuit u
CHEIUATBbHOCTEH COIMAIIBHO- SKOHOMHUYECKOTO M TYMaHUTAPHOTO MpOdHIIeH:
Y4eOHUK JIJIs1 CTY. YUpexaeHul cpea. npod. oopazoBanus. M., 2014.
Enxuna JI.B. buonorus. Beck mkobHbIN Kype B Tabnuiax. - M., 2013.
Epoxun KO.M. COopHUK TECTOBBIX 3aJ]aHUM TI0 XUMUU: y4eO. mocodue ass
CTyA. YUpexaeHui cpea. npod. oopazosanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaun u ynpaxHeHus: ydeb. mocobue mjis CTy/I.
yUpeKJICHHH cpe. mpod. odpazoBanus. - M., 2014.

Wnwsun B.A., Kyapseues B.B. Vctopus u meromonorus pusuku. - M., 2014,
Koncrantuno B.M., PezanoB A.I'., ®aneeBa E.O. buonorus: yueOHUK 1st
CTyH. yupexaeHud cpen. mnpod. ooOpasoBamms / mom pea. B. M.
Koncrantunosa. - M., 2014.

Kysnenos, C. . CnpaBouHuk no gusnke [DNEKTPOHHBIN pecypc]: yueOHoe
nocooue mis CIIO / C. U. Ky3uenos, K. 1. Porosun ; nmox pen. B. B.
JlapnoHOB. — DJIEKTPOH. TeKCTOBbIE AaHHBIE. — Capartos: [IpodobpazoBanue,
2017. - 219 ¢ - 978-5-4488-0030-6. - Pexum jgoctymna:
http://www.iprbookshop.ru/66399.html

Kypc no popmynam. dusuka, XMMus, MaTeMaTuka [DIeKTpoHHbIN pecypc] /.
— DIeKTpOH. TeKcToBble maHHbe. — HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE M3aarenscTBo, Hopmaruka, 2017. — 118 c¢. — 978-5-4374-
0894-0. — Pexxum mocryma: http://www.iprbookshop.ru/65259.html

Jleme3a, H. A. buonorus. TecTbl s IIKOIHHUKOB U aOUTYypHUEHTOB
[DnmeKkTpoHHBIN pecypc]: mocoOue s yYamuxcs YUIPEeKISHUH OOIIero
cpennero oopasoBanus / H. A. Jleme3a. — DJICKTPOH. TEKCTOBBIC JaHHBIC. —
Munck: Bemmsiimas mkoia, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
nocryma: http://www.iprbookshop.ru/35468.html

O6mas Ouwonorusi. Ilpaktukym. 10-11 kmaccel: yue6. mocoOue yist
ob1eoOpazoBar. Opranu3zanmii: yIIIyoI. ypoBeHb./[".M. Ipimituii,
0O.B.Cab6nuna, JI.B.Bricorkas, I[1.M.bopoaun. -3-¢ uza. — M.: IIpocsenienue,
2017. - 143c.

CraponybueB, B. A. EcrecrBo3nanme. CoBpeMEHHBIE KOHIICTIIIUU
[DnexTponHbIi pecypce]: yuebnoe mocodue mist CIIO / B. A. CrapoxyOues. —
DnexTpoH. TekcToBble JaHHbIEe. — CapaToB: [Ipodobpazosanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexum nocryma: http://www.iprbookshop.ru/66386.html
Xumust  [DnekTpoHHBIH pecypc]: ydeOHoe mocobue /; coct. I. IO.
Boctpuxosa, E. A. XopoxopauHa. — DJIEKTPOH. TEKCTOBBIE JaHHBIC. —
Boponex: BOpoHEXKCKHI TOCYJapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
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yauBepcutet, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
nocryma: http://www.iprbookshop.ru/59133.html
25. XuMus: 3JIeKTPOHHBIN y4eOHO-METOAMYECKUN KoMIuiekc. - M., 2014,

HNuTepHeT-pecypcesbl:

www. biology. asvu. ru (Bes 6uomnorus. CoBpeMeHHas OMOJIOTHS, CTAaThH,

www. chemistry-chemists. com/ index. html (smekrponHBIi )XypHAT «XUMHKH U
XUMUSY).

www. hemi. wallst. ru («Xumust. O6pa3zoBaTenbHBIN CAUT ISl IIKOJILHUKOBY ).

www. hvsh. ru (kypuan «Xumus B mKkoje»). WWW.hij.ru (kypHan «XuMus u
KU3ZHBY).

www. interneturok. ru («Buaeoypoku 1o npeaMeram MKOJIbHOW MPOTpaMMBbI»)

www. pvg. mK. ru (onmumnuana «[Tokopu BopoObeBBI TOpbD»).

www.alhimikov.net (OGpa3oBaTeNbHbIN CANT 15 IIKOJIBHUKOB).

www.chem.msu. su (DyekTpoHHast OMOJIMOTEKA IT0 XUMHUH).

www.class-fizika.nard.ru («KiaccHast Jocka miist 1r0003HATEIBHBIXY ).

www.physiks.nad/ru («®u3rka B aHUMAITUAX ).
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4. KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHHUSA YUEBHOM

TV CHMILIAHBI

KoHTpob, ¥ oOleHKa pPE3yIbTaToB
OCYILECTBIIIETCSl IperojiaBaTesieM B Ipolecce
3aHATUI W J1abOpaTOpHBIX padoT,

OCBOCHHA

TECTUPOBAHUS,

y4eOHOM  JAUCIUILIIUHBI
IPOBEICHUSI TMPAKTHUCCKUX
a TaKXe BBITIOJHEHUS

O6y‘laIOI]_II/IMI/IC$I HHAWBUYAJIbHBIX BaHaHHﬁ, IMPOCKTOB, HCCHGHOB&HHﬁ.

Pe3yabTarsl 00yyeHus
(oCBOECHHBbIEC YMEHUS1, YCBOCHHbIE 3HAHUS)

@®opMBbI U METO/IBI KOHTPOJISA U
OLIEHKH pe3yJIbTATOB
00y4eHus1

e JIMYHOCTHBIE:
- YCTOWYUBBIN UHTEPEC K UCTOPUU U JTOCTUKEHUIM
B 00JIaCTH €CTECTBEHHBIX HAYK, YYBCTBO T'OPJAOCTH
32 POCCUMCKHE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K TIPOJIOJDKEHHIO 0OOpa3oBaHUs,
NOBBIIICHUIO  KBaIUPUKAMU B U30OpaHHOM
npodeccruoHaIbHON JIESITEIILHOCTH c
HCIOJIL30BAHNEM 3HAHUN B 00JIACTH €CTECTBECHHBIX
HaYK;

- 00BEKTHBHOE OCO3HaHHE 3HAYNMOCTH
KOMIIETEHIIU B 00JIACTH €CTECTBEHHBIX HAyK JIs
yeJgoBeKa M 0OIecTBa, YMEHUE HCIO0JIb30BaTh
TEXHOJIOTUYECKHUE JOCTIKEHUSI B 001aCTH (DU3UKH,
XAMHH, OHMOJIOTHH IS MOBBIIICHUS COOCTBEHHOI'O

HWHTCIIJICKTYaJIbHOI'O Pa3BUTHA B BBI6p3HHOI>i
HpO(i)CCCI/IOHaJIBHOI‘/’I ACATCIIBHOCTH,
- YMCHHUC IMPOAHAIIM3UPOBATH TCXHOI'CHHBIC

HOCTIEACTBUS JJI OKpY>KaroIlel cpesibl, ObITOBOM U
IIPOU3BOJICTBEHHOU JEATEIbHOCTH YEIOBEKA;
- TOTOBHOCTb CaMOCTOSITEIbHO JOOBIBaTh HOBBIE
Ui ce0s  eCTeCTBEHHO-HAayuyHble 3HAHUS C
UCIIOJIb30BAaHUEM TUISL 3TOTO JOCTYITHBIX
UCTOYHUKOB HH(POPMAIINH;
- yYMEHHME YOpaBJISATh CBOEH MO3HABATEIbHOM
NEeSATENbHOCTbIO, MPOBOAUTH CAaMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJJIEKTYaIbHOTO Pa3BUTHS;
- yMEHHME  BBICTpauMBaTh  KOHCTPYKTHBHBIE
B3aMMOOTHOIIEHHS B KOMAH/JIE [0 PELICHUIO O0IINX
3a]1a4 B 00JIACTH €CTECTBO3HAHUS;

e MeTamnpeaMeTHbIE:
- OBJAQJCHUE YMEHHSIMH M HaBBIKAMHU Pa3IMYHBIX
BUJIOB  IIO3HABATEJIBHON  JEATENBHOCTH  JUIA
U3Y4YEHUS  Pa3HbIX  CTOPOH  OKPY’KAIOIIEro
€CTECTBEHHOI'O MUDA;
- [PUMEHEHHE OCHOBHBIX METOJIOB TO3HAHHUS

[IpoBepka BHEaAy AUTOPHOM
CaMOCTOSATEIbHON pabOThI,
3aIlKTa JOKIA/I0B,
pedepaToB, myOIHIHOE
IIPEACTABIICHHE
MIPE3EHTALNH,
TECTUPOBAHME, IPOBEPKA
IPAKTUYECKUX paloT,
PEUTHHIOBBIN KOHTPOJIb,
IPOMEKYTOYHAs
aTTecTanus
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(HaOmro/leHrss, HAy4YHOTO JKCIIEPUMEHTA) IS
W3YUYEHHUSI PA3JIUYHBIX CTOPOH €CTECTBEHHOHAYUYHOM
KapTUHBI  MHpPa, C  KOTOPHIMH  BO3HHKAET
HEO0OX0TUMOCTh CTaJIKUBATHCS B
npodeccruoHanbHOM cdepe;
- yMEHME OIpeaensiaTb Uenu U 33Ja4d
NesTEeNbHOCTH, BBIOMpATh CpEeACTBA Il UX
JIOCTUKEHUS Ha MPAKTHUKE;
- YMEHHUE UCIOJIb30BaTh Pa3IUYHbIe HCTOUHUKH IS
MOJIYYeHHS] €CTECTBEHHOHAay4YHOU HWHMOpManuu u
OIICHUBATh €€ JIOCTOBEPHOCTh [UJISi JOCTHXKECHUS
MOCTABJICHHBIX LEJEH U 3a/1a4;

® IMpeIMeTHbBIE:
- ¢(hOPMHUPOBAHHOCTH MPEJCTABIICHUN O IEIIOCTHOM
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHE MUpa,
OpUPOJE KAk E€IWHOW LEJIOCTHOM CHCTEME,
B3aMMOCBSI3M 4YeJIOBEeKa, MPUPOJbl U OOIIEeCTBa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX MacutTabax
BcenenHnoi;
- BJIaJICHHE 3HAHUSIMU O HaumOoJiee BaKHBIX
OTKPBITUAX W JOCTIDKEHHSIX B  o0nactu
€CTECTBO3HAHUSI, TMOBJIMSIBIIMX HA  SBOJIOLMIO
MpEACTaBICHUN O IPUPOJIE, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;
- chOpMHPOBAHHOCTh  yMEHUS  TNPUMECHATH
€CTECTBEHHOHAYUYHbIE 3HAHUS i1 OOBSCHEHHUS
OKPY’KaIOIIUX SIBJICHUH, COXpPAaHEHUS 3/10pPOBbs,
oOecricueHUsT OC30MACHOCTH KH3HEIACITSIBHOCTH,
OepexHOro OTHOLIEHUS K npupoe,
pPalMOHAIIBHOTO TMPUPOJIONOIB30BaHUS, a TaKKe
BBITIOJIHEHHUS POJIM TPAMOTHOTO OTPEOUTENS;
- c(hOpMUPOBAHHOCTh MPEACTABICHUA O HAYYHOM
METO/I€ TTO3HAHUS MIPUPOIbI U CPEJICTBAX U3YyUCHUS
Merammupa, MakpoMHUpa U MUKPOMHUDA; BJaJCHHE
nprueMaMu  €CTECTBEHHOHAYYHBIX  HaOJIOACHUM,
OMBITOB, UCCJIENOBAHUA M OLIEHKU JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB;
- BJIaJICHUE OHSATUMHBIM alapaToOM €CTECTBEHHBIX
HayK, NO3BOJISIIOLIMM [IO3HABATh MHP, y4aCTBOBATH
B JMCKYCCHSIX [0 €CTECTBEHHOHAYYHBIM BOIIpOCaM,
UCIIOJIb30BaTh PA3JIMYHbIE HCTOYHUKU UH(POPMALIMH
JUTSl IOATOTOBKM COOCTBEHHBIX palOT, KPUTHUYECKU
OTHOCUThCA K coobmeHussm CMU, coxepkamum
Hay4HYI0 UH(OpMaIIHIO;
- chopMUPOBaHHOCTh YMEHHUI MOHUMATh
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3HAYUMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JIJIS
KQXKJIOTO YEJIOBEKa HE3aBUCUMO OT €ro
npo(ecCHOHaTBHOM NeITeTLHOCTH, PAa3INYaTh
(aKThI ¥ OIICHKH, CPABHUBAThH OIICHOYHBIC BBIBO/IBI,
BUJIETh UX CBSI3b C KPUTECPUSIMH OIIEHOK U CBS3h
KPUTEPUEB C ONPEACIECHHON CUCTEMON IIEHHOCTEM,
o0mmx 3a71a4 B 00J1aCTH €CTECTBO3HAHMS.
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