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Pabouast nporpamMma y4ueOHOM quctuiIinHbl EcTecTBO3HAHME

Pazpaborana B coorBercTBHu ¢ ®PI'OC CIIO yTBepKaeHHBIM MUHHCTEPCTBOM 00pa30BaHUs U
Hayku P® ot 27.10.2014 r. no cneuunanbHoctsiMm 53.02.03 «MHCTpyMEHTaIbHOE UCHIOIHUTEIBCTBOY
(mo Bumam mHCTpyMEeHTOB), 53.02.06 «XopoBoe mupmxupoBanue», 53.02.07 «Teopus My3bIKH» H
npukazoM MuHucrepcrBa npocsemenus PO or 17.05.2021 Ne 253 «O BHeceHMHM H3MEHEHUH B
OI'OC CIIO».

[IporpamMma pa3paboraHa Ha OCHOBE:

[IpumepHoil mporpammsel 001eoOpa3zoBareabHOM yueOHOM aucuurinHbel «EctecTBo3HaHME)
Ul TpopecCHOHABHBIX 00pa30BaTEIbHBIX OpPraHu3alliil, U3MaTelIbCKUui 1eHTp «Axkagemus» (2015
I.) C y4eTOM YTOUHEHUH U nonoiaHeHuit (mpotokoa Ne 3 ot 25 mas 2017 r.);

PexomeHpanuy Mo opraHu3alMy IOJyYEHHUs CpeaHero obmiero oOpa3oBaHHs B Mpeenax
OCBOEHHS O00pa30BaTelIbHBIX MPOTpaMM CpeaHero mnpodecCHoHaNbHOTO o0pa3oBaHus Ha 0ase
OCHOBHOTO 00miero o0pa3oBaHus C Y4eToM TpeOoBaHUM (QenepalibHbIX TOCYIapCTBEHHBIX
o0Opa3oBaTeNbHBIX CTAaHJAPTOB M MOJIy4aeMoW mpodeccud WIM CIEUUaIbHOCTH CPETHEro
npodeccuoHanbHOro 00pa3oBaHus (MUCHMO JemapTaMeHTa TOCyAapCTBEHHOH MONUTUKH B chepe
MOATOTOBKH pabounx kaapos u JT10 MunobpHayku Poccun ot 17.03.2015 Ne 06-259);

Y4eOHBIX TIAHOB MO CHEIHAIBHOCTSIM.

Paccmotpena [{ukinoBoil komuccuelt 001eo0pa3oBaTeNbHbIX M COLUAIBHO-3KOHOMUYECKUX
muctuiine - 24.03.2021 ITpotokon Ne 3
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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUYEBHOM JJUCHUTLJIAHBI

1.1 O6sn1acTh NnpUMeHEeHNs POTPAMMBI

[IporpamMma ydeOHOW JUCHUIUIMHBI ~ SBISAETCS 4YacTbio  lIporpamMMmbl  MOATOTOBKH
crienuanucToB cpennero 38eHa B cootBeTcTBUU ¢ PI'OC no cnermansHocTsM CIIO:

53.02.03 «MHCTpyMEHTAIbHOE UCTIOHUTEIBCTBOY (110 BUIAM HHCTPYMEHTOB)

53.02.06 «XopoBoe AUPUKUPOBAHUEC)

53.02.07 «Teopust My3bIKI»

(ITporpamMmma TMOATOTOBKM CIELMAIMCTOB CPETHETO 3BEHA M0 CIEHUAIBHOCTH  YIiyOJeHHOU

HOJTOTOBKH)

1.2 Mecto aucuMmiauHbl B cTpykrype IlporpaMmbl MOArOTOBKH CIENHAJIMCTOB CpeaHEro
3BeHa:

OVII.00 Obmeobpa3oBaTenbHbIi yueOHbIH K, O0s3aTeIbHbIE YISOHBIE TPEIMETH
1.3 Leau u 3aga4u AUCHMILUINHBI, TPEOOBAHUS K Pe3yJIbTATAM 0CBOEHHUS THCHUILIMHBI:

Coneprxanue nporpaMMbl «EcTecTBO3HAHME) HANIPABICHO HA JIOCTUKEHUE CIEYIOLIUX HeJIei:

— OCBOGHHME 3HAaHMA O COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHE MHUpa M MeToAax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HambOoyiee BXHBIMH UACIMU M JOCTIDKEHHSIMH €CTECTBO3HAHUS,
OKa3aBIIMMUONPEEIIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

— OBJIQJICHUE YMEHUSAMHU NIPUMEHSITH NOJIYyUEHHbIE 3HaHUSA JUIsl OObSICHEHUS SBJICHUN OKPYXKAIOIIEro
MUpPa, BOCOPUATUS UH(POPMALIMKU €CTECTBEHHO-HAYYHOTO M MPOGECCHOHATBHO 3HAYUMOTO COJICpPKAHUS;
pa3BUTHE WHTEIUIEKTYalbHBIX, TBOPYECKUX CIOCOOHOCTEM M KPUTUYECKOTO MBIIUICHUS B XOJE
IIPOBEJECHUS IPOCTEHIIMX MCCIEAOBAHWN, AaHAIW3a SBJICHUW, BOCIPUATHS W HMHTEpPIpETalun
€CTEeCTBEHHO-HAY4YHOU HH(pOpMAIINH;

— BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSI 3aKOHHOW MPHUPOJABI M HCIOIb30BaHUS
JOCTHKEHHUH €CTECTBEHHBIX HayK JUIS pa3BUTHsI LIMBUIIN3ALUU U ITOBBIIIEHUS Ka4eCTBa KU3HH;

— TPUMEHEHHE €CTECTBEHHO-HAay4YHBIX 3HaHUH B MPO(ECCHOHAIBHOW JAEATENbHOCTH MU
MOBCEIHEBHOM  U3HM I oOecriedyeHUs  O€30MacHOCTH  KU3HEJESTENbHOCTH; I'PaMOTHOIO
MCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTHIA; OXpaHbl 3J0POBbS, OKPYKAIOLIEH cpebl.

OcBoeHue cojepkaHus ydyeOHOW aucuMIInHbl «EcTecTBo3HaHMe» 0OecreunBaeT JAOCTHKEHHE
CTYIEHTAMH CJIENYIOLINX Pe3yJIbTATOB:

JIMYHOCTHBIX:

— YCTONYMBBIM MHTEpeC K MCTOPHUH M JIOCTHXKEHUSM B OOJACTH €CTECTBEHHBIX HAyK, UYBCTBO
TOPAOCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTb K TMPOJOJDKEHHIO OO0pa30BaHMs, IOBBINICHUIO KBaTH(UKAIMU B H30paHHOM
npodecCHOHATIBLHOM 1eATEFHOCTH C UCIIOIb30BaHUEM 3HaHUI B 00J1aCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHHWE 3HAYUMOCTH KOMIIETEHIIMH B 00JAaCTH €CTECTBEHHBIX HayK JUIs
4eJ0BEeKau 0OIIeCTBa, YMEHUE UCIIOJIb30BaTh TEXHOJIOIMUECKHE IOCTHKEHUS B 0071acTH U3NKU, XUMUH,
Ouonoruu  JUIs  TOBBINIEHHS  COOCTBEHHOTO  MHTEJUIEKTYaJlbHOTO  pa3BUTHS B BHIOpaHHOI
npodecCHOHAIBHOMN 1A TeNbHOCTH;

— yYMEHHUE MPOaHAIM3UPOBATh TEXHOTCHHBIE MOCIEACTBHS Ul OKpY)KaIoLIe cpeibl, OBITOBOH U
IIPOU3BOJICTBEHHON JEATENIBHOCTH YEIOBEKA;

— TOTOBHOCTh CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE JJIs1 ceOsS €CTECTBEHHOHAYYHBIE 3HAHHUS C

HCIIOJIb30BAHUECM IJI 3TOTO JOCTYIIHBIX HCTOYHUKOB I/IHq)OpMaL[I/II/I;



— YMEHHE YIpPaBJISITh CBOEH IMO3HABATEIbHON NEATEIbHOCTHIO, MPOBOJUTH CAMOOILIEHKY YpPOBHS
COOCTBEHHOT'0 UHTEJIEKTYaJIbHOTO Pa3BUTHS;

— YMEHHE BBICTPAaWBaTh KOHCTPYKTHUBHBIE B3aHMOOTHOLICHHS B KOMaHJE IO PEHICHUIO OOIIUX
3aJja4B 00JIaCTH €CTECTBO3HAHMUS,

MeTanpeIMeTHbIX:

— OBJIaJICHUE YMEHMSIMU W HaBBIKAMHU pPaA3JIMYHBIX BHUJIOB I03HABATEIbHOM ACSATENBHOCTU IS

M3YYEHHUS Pa3HbIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOIO MUPA;

— MPUMEHEHHE OCHOBHBIX METOJOB IMO3HaHUs (HAOMIOJEHUS, HAYYHOTO OJKCIEPUMEHTA) IS
M3Y4YEHUs PA3JIMUYHBIX CTOPOH €CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, C KOTOPHIMU BO3HHMKAET
HEOOXOMMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOU cdepe;

— YMEHHUE ONpEeeNsaTh LUeIN U 3a7a4u JesATeIbHOCTH, BBIOUPATh CPEJICTBA JIJIS UX JOCTHUKEHUS Ha
MIPaKTHUKE;

— YMEHHE WUCIOJIb30BaTh pPa3JIMYHbIE HMCTOYHUKH JJIS TIOJNYYEHUS €CTECTBEHHO- Hay4dyHOM
uH(GOpPMAIIUU U OLECHUBATh €€ JOCTOBEPHOCTH JIJISl JOCTHYKCHHS ITOCTABJICHHBIX TIeJICH U 3a71a4;

NpeJIMeTHbIX:

— c(OpPMHUPOBAHHOCTH MPEACTABICHUN O IEJIOCTHOM COBPEMEHHON €CTECTBEHHOHAYYHOUW KapTHHE
MHUpa, TPHPOJEC KaK EIUHOW IEJIOCTHOM CHCTEME, B3aMMOCBSI3M YEJIOBEKAa, MPUPOIBI M OOIIECTBA,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax BeeneHHoi;

— BJAJCHUE 3HAHWSIMH O Haubolee BAXKHBIX OTKPBITHSX M JOCTHKCHHSIX B 00JacTH
€CTECTBO3HAHMS, TMOBJIMUSBIIMX Ha SBOJIOLMIO MPEACTABICHUN O MPUPOJE, HA PA3BUTHE TEXHUKH M
TEXHOJIOTHIA;

— chOpPMHPOBAHHOCTh YMEHHS TPUMEHATH €CTECTBEHHOHAYUYHBIE 3HAHUSA 71 OOBICHEHUS
OKPYKAIOIIUX SIBICHUHN, COXpaHEHHUs 3J0pOBbs, oOecreueHus: Oe30MacHOCTH KHU3ZHEHACSITeIbHOCTH,
OepeKHOT0 OTHOIICHHS K MPUPOJIE, PallMOHATLHOTO MPUPOIONONb30BAHMS, & TAKXKE BBIOJIHEHUS POJIU
TPaMOTHOTO MOTPEOUTETIS;

— chOpPMHUPOBAHHOCTh MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS MPUPOIBI U CPEICTBAX
W3Yy4YEHUs1 MEraMupa, MaKpoMHpa U MUKPOMHUPA;

— BIQJICHHE TMpHEMaMH €CTECTBEHHOHAYYHBIX HaOJIOJICHUH, OIBITOB, UCCIECJOBAHUM U OIICHKHU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB;

— BJIQJICHUE TOHATUMHBIM aIllapaTOM €CTECTBEHHBIX HAyK, IO3BOJISIIOIIMM IO3HAaBaThb MHUD,
Y4acTBOBaTh B JHMCKYCCHUSX MO €CTECTBEHHOHAYUYHBIM BOIIPOCAM, MCIOJIb30BAaTh Pa3IMUHble UCTOUYHUKHU
uH(pOpMAIIUK 7Sl MOATOTOBKH COOCTBEHHBIX PAa0OT, KPUTHUECKH OTHOCHTHCS K coobmenusm CMU,
COJIep>KalliM Hay4YHYI0 HH(pOpMAIIHIO;

— cOopMHUPOBAHHOCTH YMEHUH MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS JIJIST KaXKIOTO
YeNOBeKa HE3aBHUCHMO OT €ro MpoQecCHOHANBHON eATENbHOCTH, pa3nudarh (akThl U OICHKH,
CpPaBHUBATh OLICHOYHBIE BBIBOJbI, BHJIETb WX CBA3b C KPUTEPHUSIMHU OIIEHOK U CBS3b KPUTEPHUEB C
ONPEAECIEHHON CUCTEMOM LIEHHOCTEM.

B pe3ynbTaTe ocBoeHHS Y4eOHOM NUCIUTUTMHBI 00YYaIOIIHIACS TOMKEH YMeTh:

OpHUEHTHPOBAThCS B COBPEMEHHBIX  HAYYHBIX  MOHATUSAX U HHOOpMAIHH
€CTECTBEHHOHAaYYHOT'OCOIEPKAHUS;

paboTaTh ¢ eCTECTBEHHOHAYYHOU MH(OpMAIIHEii:

BJIAJIETh METOJAAaMHU I[IOMCKA, BBIIEISATH CMBICIOBYIO OCHOBY U  OIICHUBATH

JOCTOBEPHOCTHHH(OpMAINH;



UCIOJIb30BAaTh €CTECTBEHHOHAyYHbIE 3HAHUS B IIOBCEJAHEBHOM JKM3HM JuId oOecredeHus
0€30I1aCHOCTH KHU3HEIEATEIbHOCTH, OXPaHbI 310pPOBbsl, OKPYKAIOLIEH Cpeibl, YHEProcOepeKeHMs;

B pe3ynbraTe ocBoeHUs y4eOHON AUCHUILIMHBI 00YYarOLUics JOIKEH 3HAThD:

OCHOBHBIE HAayKH O MPUPOJIE, UX OOLIHOCTh U OTIMYUS;

€CTECTBEHHOHAYYHbI METOJ MO3HaHUS U €ro COCTaBIISIOIIME, €IMHCTBO 3aKOHOB IPHUPOJBI BO
Bcenennoii;

B3aMMOCBSI3b MEKIY HayUYHbIMU OTKPBITUSIMU U Pa3BUTHUEM TEXHUKU U TEXHOJIOTUH;

BKJIa/1 BEJIMKUX YYEHBIX B JOPMUPOBAHUE COBPEMEHHOM €CTECTBEHHOHAYUYHOW KapTUHBI MUDA.

OK, xoTopble aKTYAJIM3UPYIOTCSH NPH U3YYeHUH AUCHHUILINHBI:

OK 10. Hcnonp3oBarh B NpPO(PECCHOHATBHON AEATEIBHOCTH YMEHUS W 3HAHUS, IOJYYECHHBIC
Oo0yJaromMMHUCsT B XOJE€ OCBOGHHUS YYEOHBIX TMPEIMETOB B COOTBETCTBHM C  (heaepalbHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM CpeHEro oouiero o0pa3oBaHusl.

1.4. Konmn4ecTBO 4aCOB Ha OCBOEHHE MPOrPaMMbI THCIHILIHHBI:

MaKCUMallbHOU ydeOHOU Harpy3ku oOyuatonierocs 108 wacos, B Tom uncie:

ayAMTOPHON yueOHOI paboThl oOydaromierocs (00s13aTeIbHBIX YUeOHBIX 3aHATHIA) /2 daca,
BHEAyIUTOPHOH (CaMOCTOSATENBHON) yaeOHOM paboThl 0Oydaromerocs 36 4acos.

2. CTPYKTYPA u COJEP)KAHUE YUYEBHOM JJUCIHUILJINHBI

2.1 O0beM yueOHOI TMCHUIIJIMHBI M BUABI YU4e0HOI padoThI

Bun yuebHoi paboThl O6beM yacoB

MakcumaJjibHasi ydyeOHasi HArpy3Ka (Bcero) 108
AynuTopHas yueOHasi padora (o0si3aTesibHbIe yueOHbIe 3aHATHSA) (BCero) 72

B TOM YHCIIE:

MPaKTUYECKHUE 3aHITUS 13
CamocrosiTelibHAasi pa6oTa ody4yarwierocs (Bcero) 36

B TOM YHCJIE

BBINIOJTHEHUE WHIUBHTYyaTbHOTO TPOEKTA 6

[TpomexxyTounas atrectanus B Gopme auddhepeHInpoBaHHOTO 3a4eTa

Peanuzanus conepkaHuss mporpamMmbl  yuyeOHOW AMCHMILIMHBI BO3MOXKHAa C TMPUMEHEHUEM
JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN U JIEKTPOHHOTO O0yUYEHHUSI.



2.2 TemaTnyeckuii MJIaH U cojiep:KaHue Y4eOHOH TUCHUTLIUHBI

HaunMmeHnoBaHue
pa3eyioB H TeM

Conepixanue yued0HOro MaTepuaJa,
NMpaKTHYecKas U CaMOCTOsATeJbHAsA padoTa o0yyarommxest

Oo0neMm
4acoB

1 kypc, 1 cemecTp

27 Jek.
4 mp.
16 cam.
1 koHTp.

Pusuka

Bsenenne

Copeprxanne yaeOHOTO MaTepHana

Ousnka — QyHIaMeHTanbHast HayKa o npupojae. EcrecTBeHHO- HayuHBIH MEeTOx
[O3HAHUs, €r0 BO3MOXKHOCTH W TPaHMIBl IPUMEHUMOCTH. EIMHCTBO 3aKOHOB
MPHUPOJIEI M cOCTaBa BemlecTBa BO BcemeHHOW. OTKpHITHA B (PM3UKE — OCHOBA
rmporpecca B TCXHUKE U TEXHOJIOTMH IMTPOMU3BOACTBA

CamocrosiTensHas padoTta
1. Hanucars scce Ha Temy «DU3UKa U My3bIKATIBHOE HCKYCCTBOY

Mexanuka

Copeprxanne yueOHOTO MaTeprana

Kunemaruka. Mexannyeckoe paBmxeHue. Cucrema orcyera. Tpaekropus
nBrokeHud. Ilyte. Ilepememenue. PaBHOMEpHOE MPSAMOJIMHEWHOE [BHXKEHUE.
CxopocTb. OTHOCHUTENBHOCTh MEXaHHMYECKOTO JBM)KEHHS. 3aKOH CIIOKEHUS
ckopoctei. CpelHsAs CKOPOCTh IMpU HEPABHOMEPHOM JABMKEHUU. MrHOBEHHas
CKOpOCTh.  PaBHOYCKOpEHHOE  MNPAMOJMHENHOE JIBIOKEHUE. YckopeHue.
CBoOOIHOE MTaJICHUE TEI.

Junamuka. Macca u cua. B3aumoneiictBue Tenn. 3aKOHBI JuHAMHKH. CHIIBI B
MpHUpoJie. 3aKOH BCEMUPHOTO TATOTECHUS.

3akoHbl coxpaHeHHsi B MexaHuke. lmmynbc Tema. 3akoH coxXpaHEHHS
uMIyiabca. PeakTuBHOe JBIKeHHe. MexaHuueckas pabora. MOIIHOCTB.
Mexannueckass sHeprus. Kunermdeckas oHepruss. Kunermueckass sHeprus u
pabota. [loTeHnHManbHas SHEPrHs B TPABUTAIIMOHHOM TIOJe. 3aKOH COXPaHEHUS
[TOJIHOM MEXAHUYECKOW SHEPTUU.

Hemoncmpayuu

OTHOCUTENIBHOCTh ~ MEXaHHYECKOTO  JBIKEHHMA. BHUIBI  MEXaHHYECKOTO
InBrKeHNUS. IHEpTHOCTH Tesl. 3aBUCMMOCTh YCKOPEHUS TeJla OT €r0 MacChl U CHJIBI,
ImefcTByrOE Ha Teno. PaBEHCTBO M IPOTHBOIOJIOKHOCTH HAIIPABJICHUS CHII
imeficTBus M mpoTuBOAeiicTBHA. HeBecoMocTb. PeakTuBHOE IBW)KEHHE, MOZEIb
pakeThl. Mi3MeHeHue SHepruu Mpy COBEPIICHUN PaOOTHI.

HpaKTI/I‘ICCKOG 3aasaTae Ne 1 HCCJ’I@I{OBaHI/Ie 3aBUCUMOCTH CHUJIbI TPCHUSA OT BECQ
reia.

CamocrosTenpHas paboTa

1. CoctaBuTh KOHCIIEKT Ha TeMy «CBOOOHOE TIAZICHUE TEID)

2. [loaroToBUTH COOOIIEHNE HA TEMY «3BYK W €0 HCIOJIb30BAHHE B TEXHHUKE U
MEIUIIHE)

3. Pemenue 3a1a4 Ha Temy «MexaHu4yecKkre KoJieOaHusi U BOJHBDY.




OcHOBBI
MOJIEKYJISIpPHOM
dbm3ukn
TEPMOIUHAMUKU

ConeprxkaHrue yaeOHOTO MaTepraia

Moaexkyasipaasg (u3nka. ATOMHCTHYECKAs TEOpUS CTPOEHMS BEILECTBA.
HaOmoennst 1 OMBITHI, MOATBEPKIAIONINE ATOMHO- MOJEKYISPHOE CTPOEHHE
BelecTBa. Macchl U pa3Mepbl MOJIEKYJ. TemoBoe NBHKEHHUE YaCTHUL BELIECTBA.
bpoynoBckoe naBukenue. MaeanpHplil ra3. Temmeparypa Kak Mepa CpeaHen
KMHETUYECKOM SHEpruM YacTUL. YPaBHEHUE COCTOSIHMA WJICANIbHOIO rasa.
Mopenp  KUIKOCTH. [loBepXHOCTHOE  HATSHKEHUE WU CMadMBaHUE.
Kpucrannuueckre u aMmopQHbIe BelecTBa.

Tepmonunamuka. Buytpennsist sneprus. PaboTa u Temnoornaua Kak crnocoObl
W3MEHEHUS] BHYTpEHHEW SHepruu. IlepBblil 3aK0H TepMOAMHAMHUKHU. TernnoBble
MAILIWHBI U UX TPUMEHEHHE.

Hemoncmpayuu

JBmwkenne OpoyHOBckmx wyactum. Juddysus. SBieHuss MOBEpXHOCTHOTO
HAaTSKEHUA u CMa4yuBaHUSL. Kpucramsl, amop¢HbIe BEILIECTBA,
KUJKOKPUCTAJUIMUECKUE Tena. JI3MeHeHWe BHYTpEHHEM SHepruu Ten IMpH
COBEpILEHNUH padoT.

CamocrosTenpHas pabora

1. IloarotoBuTh COOOIIEHHWE Ha TEMy «ATpEraTHbIE COCTOSHHS BEIECTBA.
@®a30BbIE NIEPEXOBD)

2. IloaroroButhk mpe3eHTaluI0 Ha TeMy «OCHOBBI TEPMOJIUHAMUKH. TeIIOBbIE
MAaIIUHBI ¥ 9KOJIOTHSDY

(OCHOBEI
PIEKTPOIUHAMUKI

Conepxanue yueOHOTO MaTepHrana

JyeKkTpocTaTUKa. B3aumoneilcTBue 3apsDKEHHBIX — TeNl.  OJIEKTPUYECKHUH
3apan. 3akOH COXpaHEHWsl JJeKTpUYeckoro 3apsana. 3akoH Kynona.
ONEKTPOCTATHYECKOE TOJIE, €M0 OCHOBHBIE XaPaKTEPUCTHUKH U CBSI3b MEKIY HUMH.

Hoctossnnblii  TOk. IlocTOsHHBIA d3nexTpuueckuit Tok. Cuma  ToKa,
HaIpsDKEHUE, JJEKTpPUYECKOe CONpoTHBIeHHE. 3akoH OMa uid  ydacTka
3IEKTPUUECKON LIeT

MarnuTHoe moJie. MarHMUTHOE II0JIE M €ro OCHOBHBIE XapaKTEPUCTHUKH.
JleficTBue MarHUTHOTO TIOJS Ha TIPOBOJAHHK C TOKOM. 3akoH Awmriepa.
OnexTpoABUraTelnb. SIBIeHNnEe HIEKTPOMarHUTHON HHAYKLINY.

Hemoncmpayuu

OnexkTpusanusi Ted. Bl3aumomeicTBue 3apsoKeHHBIX  Ten.  HarpeBanwme
IIPOBOJAHHUKOB ¢ TOKOM. OmbIT Opcrena. B3anMoaelcTBrue NpOBOJHUKOBC TOKOM.
JleficTBMe MarHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM. PaboTa 31eKTpoaBuraress.
SIBeHne 3eKTPOMarHUTHOW UHAYKIIUH.

[IpakTtuueckoe 3ansTHe Ne 2 COOpKa >IEKTPUUECKOW LeNH, U3MEPEHUE CHIIb]
TOKa ¥ HAIIPSDKEHUS Ha €€ Pa3iIMYHbIX yyacTKax.

CamocTrosiTensHas paboTta

1. IToaroroBUTh COOOLIEHNE HA TEMY «DJIEKTPU3ALMS TEJI: II0JIb3a U BPEI»
2. CocTaBUTh KOHCIIEKT Ha TeMy «lIpaBuia 3mekTpo0e30macHOCTH B OBITY»
3. IloaroToBUTH Mpe3eHTALUIO Ha TeMy «PagnocBs3b U TEIEBUACHUE.




Konebanusa u
BOJIHBI

ConeprxkaHrue yaeOHOTO MaTepraia

Mexanndeckne kojedaHusi m BoJHBL. CBOOOmHBIE KoneOanus. Ilepuon,
4acToTa M aMIUIUTyAa KojeOaHuil. ['apMoHmUeckne konebaHus. MexaHndecKue
BOJIHBI ¥ UX BHJIBL. 3BYKOBBIE BOJIHBI. ¥YJIHTPA3BYKOBBIE BONHEL. YIIBTPa3BYK H €TO
WCTIOJNb30BaHKUE B MEIUIIMHE U TEXHHKE.

DJIEKTPOMATHUTHBIE KoJIe0aHUusI U BOJIHbL. CBOOOTHBIE 3IEKTPOMarHUTHBIC
KOJIeOaHwMsI. KonebarensHbrit KOHTYD. DIIeKTPOMarHUTHOE ToJIe.
DJeKTpoMarHuTHbIe BOJTHBI. CKOPOCTH AJIEKTPOMATHUTHBIX BOJIH.

CaeroBble BOJHBI. Pa3zBuTHe mNpencTaBIeHHH O NPHPOJE CBeTa. 3aKOHBI
OTpaXKEeHUS U MPEIOMIICHHUS CBETA.

JIun3bl. DopMyiia TOHKOU JTUH3HIL.

Hemoncmpayuu

Konebanuss maTemarndeckoro W  NPYXHHHOTO  MasSTHHKOB. Pabora
JNeKTporeHeparopa. M3mydeHne u MpHeM 3JIeKTPOMAarHUTHBIX BOJH. PamnocBs3s.
Paznoxenne Oemoro ceeta B choektp. WHTepdepeHuuss u audpakiusi cBeTa.
Otpakenue u npesnomienre cBeta. ONTHUECKUETTPUOOPHI.

[Ipaktnaeckoe 3amatne Ne 3 U3ydeHme KomeOaHWA MaTeMaTHYECKOTO
MasiITHUKA.
[IpakTuueckoe 3ausatue Ne 4 Mzyuenue nntepdepeHimu u 1udpakiiui CBeTa.

CamocTrosiTensHas paboTa

1. [ToaroroBuTh coobuienne Ha TeMy «COBpEeMEHHbBIE CPEACTBA CBSI3U

2. CocraBuTh KOHCHEKT Ha TeMmy  «buomormdyeckoe  JeiicTBue
QJICKTPOMArdoMuTHOT'O U3JIYyYCHUS

3. CocTaBuTh KpoccBop/ Ha TeMy «OnTudeckue mpruoope»

JIeMEHTEHI
KBaHTOBOM
¢buzuKu

Copneprxkanre yuaeOHOTO MaTepraia

KBanToBbI€e cBOMiCTBA cBeTa. KsanToBas TUIOoTE3a IInanka.
dorosnekTpudeckuii 3hPexT.

®duznka aroma. Mogenu crpoenusi atoma. OmnbiT Pesepdopna. Pusuka
aTOMHOTO siIpa W JJeMeHTApHbIX 4YacTull. CocTaB U CTpOEHHE aTOMHOTO
snpa. PannoakTuBHOCTB. PanoakTHBHBIEH3ITyUEeHUS U UX BO3/ACWCTBUE HA )KUBHIE
OpTaHU3MBEI.

Hemoncmpayuu

doroapdexr. Dorosnement. Msnydenue naszepa. JluHeHWYaThie CHEKTPHI
pa3nuuHbIX BemecTB. CUeTYNK MOHU3UPYIOUNX U3TYUISHHH.

CamocTrosiTensHas paboTta

1. CocraButh KOHCHEKT Ha TeMy «Mcmonb3oBanue Gpotorddexrar

2. [ToaroToBUTH Mpe3eHTAIINIO Ha TeMy «Bo3jelicTBrue pauoakTUBHBIX
W3JTY4YCHUI Ha )KUBBIE OPTaHU3MBbI»

3. IloaroroButk cOOOLICHUE HA TEMY «ATOMHAs SHEPTHSL: 33 M IPOTHBY

Bcenennasa n
€€ DBOJIIONHS

Conepsxanre yaeOHOTO MaTepraa

Ctpoenue u pazsutue Beesennoii. Monens pacmmpsionieiicaBeeneHHOR.

Ipoucxo:xnenue Conneunoii cucrembl. CoBpeMeHHas (puznyeckas KapTHHA
MUpa.

KOHTpOJ'II)HOG 3aHATUC

CamocTrosTensHas paboTta
1. CocraButs kpoccBop Ha TeMy «lIaHEeThI COMHEYHOM CHCTEMBD»
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30 aek.

1 kypc, 2 cemecTp 9 mp.
20 cam.
1 KoHTPp.
Xumus. OOmias u HEOpPraHNIeCKass XUMHS
Brenenmne Copeprkanre yqeOHOTO MaTepraia 2
Xumuyeckass KapTHHa MHpa Kak COCTaBHAs 4YacTh €CTECTBEHHO- Hay4YHOH
KapTHHBI MHpa. Ponb XMMHM B KH3HH COBpeMeHHOro oobmiectBa. [IpuMeHenue
JOCTH)KCHHH COBPEMEHHOW XHUMHH B TyMaHHWTapHOW cdepe NesaTenbHOCTH
oOmecTBa. XUMHUUECKOE COAep)KaHHe y4eOHOH aucuuiuinHbl «EcrecTBo3HaHME)
mpu ocBoeHun crnenuanbHocTedl  CIIO  conManmbHO-3KOHOMHYECKOTO U
TYMaHUTapHOTO Mpoduiiei mpodecCHOHATEHOTO 00pa30BaHMS.
CamocrosTenbHas padoTta
1. Harmucats acce Ha TeMy «Poib XUMUM B )KH3HA COBPEMEHHOTO OOIIIECTBAY 1
OcHOBHEIE Conepkanue yu4eOHOTO MaTepuaia 2
MOHATUS M 3aKOH] IIpeamer xumuun. BemectBo. AToMm. Monekyna. XUMUYECKUH 5SJIEMEHT U
XUMIH ¢dbopmbr ero cymectBoBaHus. IIpocTele W cioxHble BemiecTBa. OTpakeHue
XUMUYECKUX CHOKETOB B IPOM3BEICHHUAX XYHOKECTBEHHOM JIUTEPATYpBl U
HCKYCCTBA.
JdemoHcTpanun
HabGop Moneneii atoMoB 1 Mosekys. M3amepenue BemecTBa. OCHOBHBIC 3aKOHB]
xuMuH. Macca aTOMOB U MOJICKYII. OTHOCHUTENLHBIE aTOMHAsI U MOJICKYJIApHAasi|
maccel. KonuuectBo BemectBa. IlocTosnnass ABoraapo. MoispHas macca. 3akoH
ABoranpo. MoisipHbeiii 00beM Ta30B. KonmuvecTBeHHbIE M3MEHEHHSI B XUMHUHU KaK
YaCTHBIM  ClIy4yall  3aKOHOB IIEpEeX0Ja  KOIMYECTBEHHBIX HU3MEHEHUH B
KauecTBeHHbIe. MIuTocTpanuy 3aK0Ha COXpaHeHHs MacChl BEIIECTBa.
CamocrosiTenbHas pabora
1. CocTaBuTh Npe3eHTAUI0 HAa TeMy «XHMHUYECKHH dJIEMEHT M (OPMBI €ro 1
CYIIECTBOBaHUS
ITepunonnueckuii Copnepxanne yueOHOT0o MaTepuaia 2
3aK0H u Otxpoeitie Ilepuogmueckoro 3akoHa. [lepmoamueckass cucTeMa XUMHYECKHUX|
[Tepnonuueckast | snmementoB  J|.M.MenneneeBa. 3Hauenue  I[lepmogmdeckoro 3akoHa U
cucreMa ITepuoauueckoil cucteMbl xuMuueckux 3seMmeHToB J1.M1.MeHneneesa s pa3BuTUs
XUMHYECKAX HAayKl W TIOHMMaHWs XUMHYecKod kapTuHel wmupa. J[|.M.Mennenees 00
anemenToB JI. U. | oOpa3oBaHWU v TOCYIapCTBEHHOM MTOJIUTHKE.
Menneneena JdemoncTpanus
Paznuunbie  ¢opmer  [lepuoguueckoll  CHCTEMBI XMUMHUYECKHX O3JIEMEHTOB
J..Menneneena.
CamocTrosiTensHas paboTta
1. CocraButh KoHCHekT Ha Temy «JI. W. Mennenees o0 oOpa3oBaHUH H 1
roCyIapCTBEHHOM MOJIUTHKE
Crpoenne Conepsxanre yaeOHOTO MaTepraa 1
BEIIECTBA KoBanentHass cBs3b: HemoissipHass M noisipHas. MonHas cBa3b. Katnonsl u

aHnoHBl. MeTamnnueckas cBs3b. BogopoHas cBs3b.
JdemMoHcTpauus

OO0pa3Iel BEMIECTB U MAaTEPHUATIOB C PA3TUYHBIMUA THIIAMH XUMUYICCKONCBSI3H.
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Bona. PactBopbl

Conepsxkannue yaeOHOTO MaTepraa

Boga B mpupone, ObITy, TeXHUKE M Ha MNPOM3BOJCTBE. Dusmveckue u
XIMHYECKHe CBOMCTBa BOIbL. ONpecHeHNnEe BOABI. ATperaTHbIe COCTOSHHUS BOABI U
ee Tepexo/Ibl U3 OAHOTO arperaTHOr0 COCTOSIHHA B JPYTOE.

JdemMoHcTpanus

Odusnyueckre CBONCTBA BOJBI: IMOBEPXHOCTHOE HATSDKCHHE, CMadyUBaHUE.
Xumuyeckue peakuum. [loHsTHE O XMMMUYECKOW peakuuu. THUMBl XUMHUYECKHUX
peakiuii. CKOpOCTh peakiuy U PakToOpbl, OT KOTOPHIX OHA 3aBHUCHT.

JdemoncTpanus

XUMHYECKUE PEaKIUH C BBIICTICHUEM TEIUIOTHI.

CamocrosrenbHas paborta
1. IlogroroButs coobuierne Ha TeMy «CITOCOOBI OTIPECHEHNS BOIBD)

Heopranuyeckue
COETMHEHUS

Copeprkanre yaeOHOTO MaTepraia
Knaccupuxanuss HeopraHu4ecKHX coeIHWHeHHMH M WX cBoiicTBa. OKCHIBI,
KHCIIOTBI, OCHOBaHUSI, COJIU.
Honsitue o ruapoamse coJseil. Cpega BOOHBIX PAacTBOPOB COJICH: KHCIas,
HeWTpanbHasi, menoyHas. BogopoaHsiil nokazatens pH pactBopa.
Metamnbl. O0ume Gu3nuecKkne 1 XUMHUIECKHUE CBOWCTBA METAJLIOB.
Hemeranabl. OOmas xapakTepuUCTHKa TJIABHBIX MOATPYIIN HEMETAJIOB HA
MIpUMEpE raJOreHOB.
Baxueiire coeAMHEHNS] METAIJIOB U HEMETAIJIOB B IPUPOAE U XO39MCTBEHHON
JeSITeIbHOCTH YeJIOBeKa.
Mertamibl U CIUIaBbl KaK XyAOXECTBEHHbIM MaTepuan. CoeauHEHUs METalIOB
KaK COCTaBHasl 4acTb CPEICTB HM300pa3UTEIbHOrO MCKyccTBa. Hemeramnel u ux
COEMHEHHS KaK COCTaBHAsI 4aCTh CPEJICTB H300Pa3UTENFHOTO HCKYCCTBA.
JdemMoHcTpanun
BsanmogeiictBue MeTanmnmoB ¢ HeMmeTaulaMd (IIMHKA C CEpOH, aTlOMUHUS C
HomoM), pacTBOpaMy KHUCJIOT M Imienodei. ['opeHne metaymuioB (IIMHKa, XKeyesa,
MarHusi) B KUCIIOpoje. B3aumonelicTBre a30THOW M KOHIICHTPHUPOBAHHOU CEPHOM
KHCIIOT ¢ MeZIbl0. BoccTaHOBUTENBHBIE CBOWCTBA METAILIIOB.

IIpaktuueckoe 3anstue Ne 5 Onpenenenue pH pactBopa coneid.
[paktuueckoe 3ansTHe Ne 6 B3aumoelicTBre METALIOB C paCTBOPaMH KHCIIOT
U COJIEH.

CamocrosiTenbHas pabora

1. CoctaBuTh KOHCHEKT Ha TeMmy «BakHeilme COeIUHEHHUS METAUIOB H
HEMETAJIOB B IPUPO/IE U XO3AUCTBEHHOM JEATEIbHOCTH YEIOBEKA

2. [lonroToBuTh Mpe3eHTaIuio Ha TeMy «KUCIIOTHBIE IO TN

Oprannueckas

XUMUs

Oprannyeckue
COEIMHEHUS

Conepsxanre yaeOHOTO MaTepraa

OcHOBHBIE TOJIOKEHUS] TEOPHM CTPOEHUS] OPraHUYeCKHX COeIMHEeHMIA.
MHoroo0pasue oprannyeckux coequHeHuni. [lonsTre usomepun.

Yraesonopoanl. IlpenensHele W HempenelnbHbIE YINIEBONOPOABl. Peakius
nonuMepu3anuy. IIpupogHble UCTOYHMKHM YIVIEBOAOPOAOB. YTIIEBOAOPOABI Kak
OCHOBA  MEXIYHapOAHOTO  COTPYIHHMYECTBA M  BAXKHEMIIMN  MCTOYHUK|
¢opmupoBanust  Omomkera P®D. Kwuciaopoaconepxamue — opraHudeckue
BemecTBa. [lpencTaBuTeny KUCIOPOACOAEPKAIIUX OPraHUYECKUX COEAVHEHUM:
METHJIOBBIA W 3TWIOBBIM CHUPTHI, TIMLEPUH, YKCycHas KucaoTa. JKupsl Kak
CIIOKHBIEI(PHPHI.

ATKOTOJIM3M U €ro OTpaXKEHHE B MPOMU3BENCHUAX XYA0KECTBEHHOMINTEPATYPB]
1 n300pa3uTeNLHOTO NCKYCCTBA.

VYrieBoabl: INIIOK0O3a, KpaxMmall, LEJIKII03a.

A3oTcofep:kalmiMe  OpraHM4YecKHe coeJWHeHWsl. AMMHBI, aMUHOKHCIIOTHL,

6enxu. Ctpoenue u buonornueckas pynkuus 6enxos. JleMoHcTpanuu
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[lomyuenue »THiEHAa W €ro B3aUMOJEICTBHE C PAacTBOPOM IE€pPMaHTaHATa
Kanusi, OpoMHOM Bojod. KadecTBeHHas peakuus Ha rimnepuH. 1[BeTHbIe peakmnuu
OenKoB.

IInactmaccsl U BosokHA. [loHsATHE O MIacTMaccax M XMMHYECKUX BOJIIOKHAX.
HartypanbHble, CHHTETHYECKHE U HCKYCCTBCHHBIC BOJIOKHA. [IpumeHeHUE
MOJIMMEPOB B TIPUKIIAIHOM M KJIACCUYECKOMU300pa3uTEeIIbHOM UCKYCCTBE.

JdemoncTpanus

Paznuunbie BUABI IJIACTMACC U BOJIOKOH.

CamocTrosTensHas paboTa

1. CocTaBuTh KpoccBopI Ha TeMy «MHOTOOOpa3ne OpraHNIeCcKuX COeTMHEHUID

2. lloaroToBuTh TMpe3eHTALMI0O Ha TeMy «YTIEBOAOPOABI KaK OCHOBQ
MEKTyHAPOJAHOT'O COTPYIHUYECTBAY»

3. CocTaBUTh KOHCTIEKT Ha TeMy «Pa3nuyHble BUBI TNIACTMACC U BOJOKOH»

XUMHA U )KU3HE

Copeprxkanre yueOHOTO MaTepraia

XuMHSI M OPraHu3M 4YejoOBeKa. XHUMHYECKHE JJIEMEHTHl B OpPraHU3ME
yenoBeka. OpraHndeckre U HeopraHuueckue BemiecTBa. OCHOBHbIE KHU3HEHHO
HEOOXOIUMbIC COCIMHEHUS: OCJKH, YIJIEeBOAbI, KUPbI, BATAMUHBI. YTJIEBOIB —
[JIABHBIA HCTOYHMK YHEPTUU OpraHu3Ma. Posb KupoB B opranuzmMe. X0JIeCTEpUH U
€ro pojib B 370pOBbe ueloBeka. MuHepaibHbIE BEIIeCTBa B IMPOAYKTaX MHUTaHU,
nuiieBbie 100apku. COaTaHCUPOBAHHOE MTUTAHMUE.

Xumust B ObiTy. Bonma. KauectBo Bompl. Moromue W 4YUCTSALIME CPENCTBA.
[IpaBuna Oe3onacHOM pabOTHI CO CpeACTBaMU OBITOBOM XUMHUHU. POJIb XMMUYECKHX
JIIEMEHTOB B JKU3HH pacTeHWi. YaoOpeHus. XHWMHUECKHE CpEICTBA 3allUTH]
pacTeHu.

CamocrosTenpHas pabora
1. ToxroroButh coobiieHne Ha Temy «COalaHCHPOBAaHHOE IHTAHUE-3AJI0T
3JI0POBbS»

Buoaorusa
buomorns — Conepsxanue yaeOHOTO MaTeprana
COBOKYITHOCTb JKuBass mpupojia Kak OOBEKT U3yueHHUs OMOJIOTMU. METOMABI HCCICIOBAaHUS

HayK O JUBOH
npupozae. Meronsl
Hay4YHOTO

MTO3HAHUS B

XKHUBOH Npupoasl B Ononoruu. OnpeneneHne KU3Hu (C MpUBJIEUCHUEM MaTepHaia
U3 pa3iesioB PU3UKH U XUMHH). Y POBHHOPTaHU3AIMN YKU3HU.

JdemMoHcTpanun

YPOBHU OpraHu3anuy KU3HA. MeTObl TO3HAHMS dKUBOW MPHUPOIBL.

onoioruu

CaMocTrosTenbHas pa60Ta
1. Hamucats acce Ha TEMY «Ponp OMOIIOrUU B YKU3HHU COBPEMCHHOT'O 06H_IGCTBa
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Knerka

ConeprxkaHrue yaeOHOTO MaTepraa

Ucropus uzyuenus kietku. OCHOBHBIC MOJIOKEHUS KIETOUHOM Teopuu. KieTka
— CTPYKTYpHO-(QYHKIHOHANbHAS (dJIeMeHTapHas) enuHUla >kxu3Hu. CTpoeHne
KkieTkd. I[IpokapmoTel W 3YKapuOTHI — HHU3MIKE M BBICHIAE KJIIETOYHEIE
opranm3Mbl. OCHOBHBIC  CTPYKTYpHBIC KOMIIOHGHTHI ~ KJIETKH  JYKapHOT.
Knerounoe sapo. @yHKumMA sapa: XpaHeHHe, BOCIPOU3BEACHUE M IepeAaya
HACJIEICTBEHHON WH(GOPMAINH, PETYIANNAS XUMHYECKON aKTUBHOCTH KIETKH.
Crpykrypa U (QyHKIUH XpOMOCOM. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI.
Buonornueckoe 3HaueHHEe XUMHUECKUX 3JIeMEeHTOB. Heopranuueckue BeniecTsa B
cocrtaBe KIeTKA. Poib BOJBI Kak pacTBOPHUTENS W OCHOBHOTO KOMIIOHEHTa
BHYTPEHHEH Cpelbl OpraHW3MOB. YTIEBOIB W JHMUABI B KieTke. CTpykTypa U
Oouonornueckue QyHKouH OenkoB. CTpoeHHE HYKICOTHAOB H  CTPYKTypa
nomuaykieotuaueix ened JJHK mw PHK, AT®. Bupycer u 6akrtepuodarm.
HekneTouHoe crpoeHme, KU3HEHHBIM IIMKJI M €r0 3aBHCHMOCTH OT KIIETOYHBIX
¢dhopMm xu3HU. Bupyckl — B030yauTenu WHGEKIIMOHHBIX 3a00JICBaHUN; TOHATHE
00 onkoBupycax. Bupyc mmmynomedunurta denmopeka (BUY). Ilpodunakrrka
BUY-nadexumn.

JdemMoHcTpanun

Crpoenue Mouekysbl Oenka. Ctpoenue monekynsl JJHK. CtpoeHue KiIeTKH.
CrpoeHue KIETOK NPOKapHoT U 3yKapuoT. CTpoeHue BUpyca.

[Ipaktnueckoe 3amstme Ne 7, 8 HaOnromeHwe M cpaBHEHHE  KJIETOK
pacTeHUi ¥ JKUBOTHBIX ITOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax M
WX OTMCaHME.

CamocTrosiTensHas paboTa
1. CoctaBuTh KOHCHEKT Ha TeMy «OCHOBHBIE ITOJIOKEHUS KIETOYHOH TEOpHm
2. CocTaBuUTh KpoccBop/ Ha TeMy «CTpoeHHe KIETKH

Opranuszm

Conepxanue yueOHOTO MaTepHrana

Oprannsm — enuHoe 1enoe. MHorooopasue oprann3MoB. OOMEH BeleCTBOM
Y DHEpPrHuel ¢ OKpYy)KarIIel cpeol Kak HeoOXOIMMOe YCIIOBHE CYIIECTBOBAHHUS
KUBBIX crcTeM. CIIOCOOHOCTh K CaMOBOCIIPOM3BEACHUIO — OJ[HA U3 OCHOBHBIX
0COOEHHOCTEN JKMBBIX OPraHU3MOB. JlefieHne KJIETKH — OCHOBa POCTa, Pa3BUTHA
U pa3MHOXKEHHUs opranusMoB. becmnosnoe pasmuoxxkenue. IlonoBol mpomecc u
MmoJioBoe  pasMHOkeHue. OIIoI0OTBOpeHne, €ro OHOJOTHYeCKOe 3HadYeHHE.
[MonsiTe 00 MHAMBHUIYAJHLHOM (OHTOI€HE3), SMOPUOHAILHOM (3MOpPHUOreHE3) U
MOCTAMOPUOHAIBHOM  pa3BUTHH. MHIUBHUIyaTbHOE pa3BUTHE YEIOBEKAa U €ro
BO3MOXKHBIe HapymieHus. OOmue mnpeAcTaBIeHHss O HACIEJACTBEHHOCTH W
W3MEHYMBOCTH. |'eHeTHueckas TEPMHHOJOTHS M CHMBOJIHMKA. 3aKOHOMEPHOCTH
HacnenoBaHud. HacnmegoBanue mpu3HakoB y denoBeka. [lonoBble XpoOMOCOMBI.
CueruieHHOE ¢ TIOJIOM HaclieZioBaHWe. HaciencTBeHHBIE 00NIE3HN YeloBeKa, UX
MpuuuHBl U TpodminakTuka. COBpeMEHHBbIE TMPEICTaBICHUS O TeHE W TeHOME.
l'eneTnueckrie  3aKOHOMEPHOCTH — M3MeH4YMBOCTH. Kiaccudukanuss  dopm
M3MEHYMBOCTU. BrusiHMe MyTareHoB Ha opraHu3Mm denoBeka. [Ipenmer, 3amaun u
METOJIbl celeKIUH. ['eHeThdeckne 3aKOHOMEpPHOCTH cenekuuu. Yuenue H.U.
BapmiioBa 0 1mieHTpax MHOT000pa3usi U MPOUCXOKACHUSA KyJIbTYPHBIX PACTEHUH.
buoTtexnomorus, ee JOCTHKEHNUS, IEPCTIEKTHBBI Pa3BUTHS.

JdeMoHcTpanuu

OOMeH BeliecTB U MpeBpalleHnsl SHEpruu B KiieTke. JleeHne KIeTku (MHUTO3,
Meiio3). CriocoObl Oecrionoro pasmMHokeHUs. OIUIOOTBOPEHHE Yy PaCTCHUH U
XKHUBOTHBIX. VHAMBUAYyanbHOE pa3BUTHE opraHu3ma. HacieacTBeHHble Oone3HH
yenoBeka. BiusHue ankoronnsma, HApPKOMAHUU, KYpEHHUsT Ha HACJIEACTBEHHOCTb.
Myrtaiuu. MoaudukanuoHHas HW3MEHYMBOCTh. LleHTpbl MHOrooOpasus u
MPOMCXOXKIEHHS KYJIbTYpHBIX pacteHuid. MckyccTBeHHbIN 0TOOp. MccnenoBanust
B 00nacTu OGMOTEXHOJIOTHH.
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[IpakTuueckoe 3ansaTue Ne 9 PelieHue 37eMEHTapHBIX I'€HETHYECKHX 3a/1ad.
AHanu3 ¥ OllEHKa Pa3BUTHUSl UCCICIOBAHUN B OMOTEXHOJIOTHH.

CamocrosTenbHas padoTta

1. CocrtaBuThb KOHCIEKT Ha TeMy «bHOTEXHONOTUs, €€ JOCTHXKEHHS,
MEPCIEKTUBbI Pa3BUTHS

2. Pemenwe 3a1a4 Ha Temy «HacneIcTBEeHHOCTEY

Bun

Conepxanue yueOHOTO MaTepHuasa

DOBOMIOIMOHHAA TEOpusi U ee poilb B (OPMHUPOBAHHHM COBPEMEHHOM
€CTECTBCHHO-HAYYHOU KapTUHBI Mupa. Bupa, ero kpurepuu. Ilomymsuus xak
CTPYKTypHasl eIWHUIAa BUAa W HBoiMonnu. CHHTeTHYEeCKas TEOPHs 3BOIIOIUH
(CTD). ABmwxymue CUIIbI 3BOJIIONMU B cooTBeTCTBHU ¢ CTD.

Pesymprarer aBomionmu. CoxpaHeHHE MHOrooOpaswsi BHIOB Kak OCHOBA
ycToiumnBOTO pa3BuTus omochepsl. [lprnanapl BeiMupaHus BuA0B. brnoiormaeckuit
mporpecc © OHMOJOTMYECKHH perpecc. [ MMOTE3bl MPOMCXOXKICHHUS >KU3HHU.
VYcnoxHEeHne KUBBIX OpPraHM3MOB Ha 3emile B IpoILecce 3BOJIOLUH.
AHTpOTIOTeHEe3 W €ro 3aKOHOMEPHOCTH. JloKa3aTelscTBa pOJICTBA HYeEJIOBEKa C
MJICKONUTAIOMIMMH  KUBOTHBIMH. OKOJOTHUYECKHE (aKTOPBl aHTPOIOTeHe3a:
YCJIOKHEHUE IOMYJSIUOHHON CTPYKTYpbl BHMJA, U3TOTOBIEHUE OPYAUHN Tpyna,
Mepexo] OT PACTUTENBHOIO K CMEIIAHHOMY THUITYy MUTaHUSA, UCHOJIb30BAHUE OTHS.
[losiBneHne  MBICAUTENBHOW  ACSTENBHOCTH UM WICHOPA3[IEIbHOM  peuu.
[IpoucxoxneHue yeroBeYecKux pac.

JdemMoHcTpanumn

Kpurepun Bupa. Ilomymsiiuss - CTpyKTypHas €IMHHMLA BUOA, €AUHUIA
3BOJIIOLIMHU. JIBHOKYIIIME CHJIBI SBOJIIONMH. BO3HHUKHOBEHHME W MHOrooOpasue
MpHcnocoOsieHnH y opraHu3MoB. Penkue u ucdesaromue BUAbl. [[BrKyIiye cuibl
aHTpornorexnesa. [I[poucxoxneHne 4enoBeKka U 4eJI0BeUYeCKUX pac.

[IpakTiaeckoe 3ansaTue Ne 10 Onmcanue ocobeii Buna mo MophoIoruieckoMy
KpHUTEPUIO.

[Ipaktnueckoe 3anarme Ne.ll AHamM3 W OIEHKA pPAa3IWYHBIX THUIIOTE3
MPOMCXOXKIECHHS )KU3HU U YEJIOBEKa.

CamocrosTenbHas pabora

1. CocraButh KOHCIIEKT Ha TeMy «l eHeTHuecKkne 3aKOHOMEpPHOCTH
3BOJIIOIIMOHHOTO MIPOLIECCar»

2. [TonroroButhk coobiieHHe Ha TeMy «[IpOUCXOXKIEHUE YSIIOBEUECKHUX PACy

DKOCHUCTEMBI

Conepxanue yaeOHOTO MaTepHaa

[Ipeamer n 3agauu 3KOJIOTUHU: yyeHHE 00 FKOJIOTHUECKUX (haKTOpax, yueHHeE O
cooOliecTBax OpraHU3MOB, ydeHHEe O Ouocdepe. Oxojorudeckue (GHaxTOpsbl,
0COOEHHOCTH WX BO3JEHCTBHUS. DKOJIOTHUECKAs XapakTepucThka Bujaa. [loHsTre
00 DJKOJIOTHYECKHX cHcTeMax. lLlemn mnuTaHus, TPOPHUUECKHE YPOBHH.
Buoreonenos kak skocucrema. buocdepa - rmodanpHas skocucrema. Yuenue B.
. Bepnanckoro o 6uocdepe. Poib xuBbIX opranu3zmMoB B Ouocdepe. bruomacca.
buonormueckuii KpyroBopot (Ha mpuMepe KpyroBoporta yriaepoaa). OCHOBHBIE
HampaBlIeHUs]  BoO3leiicTBUS  yenoBeka Ha  Ouocdepy. Tpancdopmarus
€CTECTBEHHBIX  JKOJOrmdeckux  cucreM. (OcoOEHHOCTH  arpo3KOCHCTEM
(arporeHo30B).

JdeMoHcTpanuu

Okonoruueckue (GakTopel W MX BIMSHUE Ha OPraHU3MBI. MEXBHIOBBIE
OTHOIIIEHHUS: TIAPA3UTU3M, XHWIIHAYECTBO, KOHKYPEHIUS, CHUMOH03. SIpycHOCTB
pacTuTeabHoro coobmiecTBa. Kpyropopor yrieponaa Bouochepe. 3anoBeHUKH U
3aka3HuKH Poccum.

IJKCKypcHu

MuorooOpaszue BuaoB. Ce30HHbIE H3MEHEHHS B NpUPoAE (OKPECTHOCTH
npodecCuoHaIbHON 00Pa30BaTEIbHOM OpraHU3allHH).

EcrecTBenHbIe U HCKYCCTBEHHBIE 9KOCHUCTEMBI (oxpecTHOCTH
npodeccnoHanbHON 00pa30BaTEIbHON OpraHU3aluy).
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[Ipaktrueckoe 3ansatue Ne 12 PemeHre 2K0JIOTHYECKUX 3a1ad 1

KouTtponbHoe 3anHsThe - quddepeHIInPOBaHHbIN 3a4eT 1
CamocTrosTensHas paboTta
1. . CocTaBuTh KOHCIIEKT Ha TeMy «MHOT000pa3re BUIOB)» 3

2. IToaroroButs coobmeHune Ha TeMy «Kitaccudukarusi ObITOBBIX OTXOJIOB U
CHOCO0 UX YTUIHA3ALUI»
3. CocTaBUTH KPOCCBOP HA TEMY «DKOCHUCTEMBD»

Bcero yacoB: | 72 aya.
36 cam.
108 makc.

Tembl pedepaToB (I0KJIAT0B) U MHANBUAYAJIbHBIX IPOEKTOB:

1. Marepus, GopMBbI €€ ABMKEHUS U CYIIIECTBOBAHMS.

2. llepssrii pycckuii akanemuk M. B. JlJomoHOCOB.

3. MHckycceTBO 1 mporiece o3HAHMSL.

4. @usuka u My3bIKaJIbHOE UCKYCCTBO.

5. lIBeromys3bika.

6. ®usmka B COBPEMEHHOM ITHPKE.

7. ®dusnueckue METO/bl MCCIEAOBAHUSA IAaMATHUKOB HCTOPUH, APXUTEKTYPbl U IPOU3BEIECHUN
UCKYCCTBa.

8. HayuHo-TexHMuecKkuil mporpecc u npoO1IeMbl 3KOJIOTUH.

9. buotexHoNOTHA U TeHHAst HHXeHepuss — TexHonorun X XI Beka.

10. HanoTexHOJOTHSI KaKk NPUOPUTETHOE HAINpPABICHUE pPAa3BUTHA HAyKW W MPOU3BOJICTBA B

Poccuiickoit @enepanuu.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OxpaHa OKpy’Karollei cpeibl 0T XUMHUUECKOI0 3arps3HEHMSL.

PactBopsI BOKpyT Hac.

VYcrpanenue KeCTKOCTH BOJIBI Ha TIPOMBIIIICHHBIX MPEITPUSATHSX.

Hcropust BOBHUKHOBEHUS U PA3BUTHS OPTAaHUYECKON XUMUU.

YTrieBoabl M UX poJib B JKUBOW IPUPOJIE.

JKuphbl Kak MPOAYKT MUTAHUS K XUMHUYECKOE CHIPHE.

HexBaTka npoaoBosibCcTBUS Kak rio0ainbHast mpolieMa 4eI0Be4YeCTBa U yTH €€ PEICHHUS.
CpenctBa rUrueHsl Ha OCHOBE KUCIOPOJCOAEPKAIMX OPraHUUECKUX COSIUHEHUH.
CuHTeTHYECKHE MOIOIINE CPEICTBA: JOCTOMHCTBA U HEJOCTAaTKH.

Jebunur Oenka B MHINEBBIX MPOAYKTaX W €ro MPEooJieHHe B paMKax TiI00aabHON

IIPOJIOBOJILCTBEHHOM MPOrPaMMBI.

21

22.
23.
24,
25.
26.
27.
28.
29.

B. U. Bepnanckuii u ero yuenue o ouocdepe.

Hcropus u pa3BuTHE 3HAaHUH O KIIETKE.

Oxkpyskarorast 4eJIoBeKa Cpejia M €€ KOMIIOHEHTHI: pa3JINYHbIE B3TJISABI HA OJIHY MPOOIEMY.
[Tomynsmus Kak enMHUIIA OMOTOTHIECKOM IBOJTIOIIHH.

[Tomynsmus Kak 3KoJIoTHYecKas €IMHUIIA.

CoBpeMeHHBIE B3TJISIbI Ha OMOJIOTHYECKYIO IBOJIFOIHIO.

CoBpeMeHHBIE B3Il Ha TPOUCXO0XKICHUE YETIOBEKA: CTOJTKHOBEHHE MHEHHH.
CoBpeMeHHBIE METOIbI UCCIICTIOBAHUS KIICTKH.

Cpensr 00uTaHusI OPraHU3MOB: IPUYMHBI Pa3HOOOpa3Us.
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3. VCJIOBUS PEAJIMBALINA PABOYEN TTPOTPAMMBI YUEGHO# TACLATLINHEI

3.1. MaTrepuajibHO-TeXHHYECKOE o0ecriedeHne

Peanuzanusi mporpaMmbl  yu4eOHOH JUCHMIUTMHBI TpeOyeT Hanmuyhe Yy4eOHOro KaOuHeTa
(aymuTopun), OMOINOTEKH C YUTATHHBIM 32JI0OM.

O06opynoBaHue yueOHOro KabnuHeTa (ayTMTOPHH ):
-TI0Ca/I0YHBIE MECTA 110 KOJIMYECTBY 00yUarOIINXCS;
-paboyee MecTO MPeroaaBaTes;
-KOMILJICKT y4eOHO-HaT IS THBIX

nocoOuii. Texunueckue cpeacTsa 00yueHus:
-KOMITBIOTED.

3.2. AupopmanmoHHoe odecnieyeHne 00yueHust

Ilepeuenn y4eOHBIX H31aHUIl, MTHTEPHET PeCypPCOB, AOMOJHUTEIbHOM JUTEPATYPbI

OCHOBHBIC UCTOYHUKH

1. Tabpuensa O.C. EcrectBo3nanwe. Xwumus: y4eO. i1 CTyA. YUpeKIeHUH cpen mpod.
Oo6pazoBanus/ O.C.rabpuensn, N.I'.OctpoymoB. — 4-¢ m3x., crep. — M. : U3narenbckuii nieHTp
«Axkanemusi», 2018., [8] c. uB. Bxi1._ISBN 978-5-4468-6780-6

2. T'abpuensu O.C. EcrectBo3Hanue. Xumusi: y4e0. s CTY. YIpeXKISHUH cpell. mpod. oOpa3oBaHUs

/ O.C. T'abpuensn, U.I'. OctpormoB. — 5-e u3., crep. — M.: U3narensckuil HEHTp «AKaaeMus»,
2019. - 240 c.

3. Caenxko O.E. EcrectBo3nanue: yuebHoe mocodue. M., KHOPYC, 2017.

4. Cawmoitnenko I1.U. EctectBo3nanume. ®usuka : y4eO. Mg CTyA. YUpexKIACHUN cpeln. mpod.
obpaszoBanwus / [1.1.Camoiinenko. — 3-e u3f.,crep. — M. : U3marenbckuii eHTp «Akagaemus», 2018.
—336 c. ISBN 978-5-4468-6502-4

HNHuTepHeT-pecypcesl

www.class-fizika.nard.ru («KnaccHast IOCKa IS
JTr0003HATEBEHBIX» ). WWW.physiks.nad/ru («®Pu3nka B aHUMAIUSIX»).

www. interneturok. ru («Buaeoypoku mo nmpeamMeraM mKoJIbHOW MPOTpaMMBbI»).

www. chemistry-chemists. com/ index. html (smekrponssiii xypHan «XUMUKH U
XUMUS).

www. hemi. wallst. ru («Xumus. OOpaszoBaTenbHBIA CcalT uId
HIKOJIBHUKOBY). WWW.alhimikov.net (O6pa3oBaTenbHbIN CalT ISl IIKOJIBHUKOB).
www.chem.msu. su (OnekTpoHHast OMOIMOTEKA 110 XHMUH).

Www.hij.ru (xxypaan «Xumust U )KU3HBY).

www. biology. asvu. ru (Bcs Owuomorums. CoBpeMeHHas OWONOTHS, CTaTbU, HOBOCTH,
oubmmoreka). www.window.edu.ru/window (EnuHoe okHO nocTyna K oOpa3oBaTelbHBIM pecypcam
HNurepHera
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4. KOHTPOJIb u OIIEHKA PE3YJIbTATOB OCBOEHWSI YYEGHOM TUCIATLIAHBI

KoHTponb M OlLleHKa pe3ylbTaTOB OCBOEHUS y4eOHOHM NUCIMILIMHBI B PAMKaX TEKYIIETO KOHTPOJIS
OCYILIECTBIISIETCSl IIPENOJABAaTEIEM B IIPOLIECCE IPOBENEHUS MPAKTUYECKUX 3aHATUH, TECTHPOBAaHMUS,
cobece]0BaHus, a TAK)KE BBIMOJIHEHUS 00YYarOIIMMUCS HHIUBUAYATbHBIX 33/1aHUH, TAKUX KaK HAaIlMCAHUE
acce, pedepara, MOAroTOBKA JOKIIAAA.

[TpomerxyTouHas arTecTanus ocyuiecTBisiercs B popme qudhepeHIMpOBaHHOTO 3a4eTa.

Pe3ysbTaThl 00y4yenus ®opMBbI H METO/IbI KOHTPOJISI U
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHUS) OLIeHKH Pe3yJIbTATOB 00y4eHHA
yMeThb:
OpPUCHTUPOBATHCSI B COBPEMEHHBIX HAYYHBIX MOHITUAX M HH(OpMAIN aHaJIN3 MPEATOKEHHBIX MOHATHH
€CTECTBEHHOHAYYHOI'O COJICPKAHNUS; 0 U3y4aeMoii Teme;
paboTaTh ¢ ecTeCTBEHHOHAYYHOH MH(POPMAITHEH: aHalIu3  pe3yJbTaTOB  CBOEH
BJIaJeTh METOAAMHU IIOMCKa, BBIACIATH CMBICIOBYIO OCHOBY U |IIpaKTHYECKOH pabOThl MO M3y4aeMOH
OLIEHUBATH JIOCTOBEPHOCTHh WH(POPMALIUH; TeMe (pednexcus cBoei
HCIIOJIb30BaTh C€CTCCTBCHHOHAYYHBIC 3HAHHA B HOBCCI[HGBHOP'I KNU3HU I[C}ITGHBHOCTI/I);
st obecrieueHss 0€30MaCHOCTH KU3HEAESTENbHOCTH, OXPAHbl 3710POBBS, pasnuyHble  (OpPMBI  Ompoca HA
OKpY’Karollel cpelpl, SHeprocOepexeHus; ayZIUTOPHBIX 3aHATHIX;
3HATh: pedeparbl, nokgampl M T.II. 1O
OCHOBHbIE HAayKH O TIpUpOJNE, HX OOWMHOCTb W  OTIMYMSL|3aJaHHBIM TEMaM
€CTECTBEHHOHAYYHBIIl METOJ] MO3HAHMSA U €r0 COCTABIISAIOLINE, MPAaKTUUECKUE 3aHATHUS, TEKYLTHH
€JMHCTBO 3aKOHOB MpUpPOs! Bo BeenenHow; KOHTpOJb;  Au¢¢epeHIrpOBaHHbIN

B3aMMOCBSI3b MEXIY HAYYHBIMUA OTKPBITUSIMU U Pa3BUTHEMTEXHUKH U |3a4eT.
TEXHOJIOTHI;
BKIIaJ] BEJIUKUX  y4YeHBIX B (opmupoBaHue COBpEMEHHOM

€CTECTBEHHOHAYYHOU KapTHHBI MUDPA.

OcHoBHbBIC IOKA3aTeJIN OLIEHKH pe3yJibTaTa
OcHOBHBIE BU/IbI Y4€OHOI1 1eAITEILHOCTH CTY/IEHTOB {Ha YPOBHE Y4eOHBIX el CTBUIA)

Bgenenue.

PasButHe cmocoOHOCTEH SICHO M TOYHO H3JIaraTh CBOU MBICIIH, JIOTHYECKH OOOCHOBBLIBATH CBOIO
TOYKY 3pEHUS, BOCIPUHUMATh W aHAIM3UPOBATH MHEHHUS COOECEIHMKOB, MPHU3HABas MPaBO IPYroro
YeJI0OBeKa Ha WHOe MHEHHe. [IpuBeieHre mpuMepoB BIUSTHUS OTKPBITUH B (DU3UKE HA MPOTPECC BTEXHUKE
¥ TEXHOJIOTUHU MTPOU3BOJICTBA

OU3UKA

Mexannka. Knaemarnka.

O3HakOMJIEHHE CO CIOcOOaMU OIMCAaHHMS MEXAaHHYECKOI'0 JIBIJKEHHS, OCHOBHOW 3ajadei
MexaHuKH. V3ydeHue OCHOBHBIX (DU3UYECKUX BEIWYWH KHHEMATHUKH: TEPEMEIIECHUs, CKOPOCTH,
yckopeHusi. HaOmrogeHne OTHOCHUTENHHOCTH MEXaHWYECKOTO JBIIKEHHUsA. DOopMyIHpOoBaHHE 3aKOHA
cloXeHHs] ckopocTel. MccienoBaHue paBHOYCKOPEHHOT'O MPSIMOJIMHEMHOro IBMKEHMs (Ha IpuUMepe
CBOOOJIHOTO TMAJICHUsI TEJI) U PAaBHOMEPHOTO JIBIDKEHHUS Tella MO OKpyXHOcTU. [loHMMaHHWe CcMmbIcTa
OCHOBHBIX (DM3UYECKUX BEITUYHH, XapaKTEPU3YIOIINX PABHOMEPHOE JIBMIKEHUE TEJa M0 OKPY>KHOCTH

Jnnamuka.

[TonnManune cmpicia TakuxX (U3MYECKUX MOJEeH, KaKk MaTephalibHas TO4YKa, WHEpIHaTbHAs

18



cucreMa oTcuera. M3mepeHrne Macchl Tella pa3audHbIMH criocobamu. M3mepeHue cuil B3auMOJICHCTBUS

Tell. BrlunciieHne 3Ha4eHusl YCKOPEHUS TEJl MO M3BECTHBIM 3HAYCHHSAM JIEUCTBYIOIIUX CHJI M Macc Tell.

YMeHue pa3iauvarh CUIy TsOKeCTH M Bec Tena. OOBSCHEHHE W TPHUBEACHUE TPUMEPOB SIBJICHUS

HeBecOMOCTH. [IpMeHeHe OCHOBHBIX OHATHH, (OPMYII U 3aKOHOB AMHAMHUKH K PEIICHUIO 33124
3aKOHBI COXPaHEHHUS B MEXAHHUKE.

OOBsicHEHHE PEaKTUBHOIO JIBIDKCHHMsSI Ha OCHOBE 3aKOHA COXpaHECHHs HMNyJibca. lIpumeHeHue
3aKOHA COXPAHEHMSI UMITYJIbCca JUIsl BBIUMCICHUS U3MEHEHUH CKOPOCTEH TEJ MPU MX B3aUMOJCHCTBUSX.
Breruucienre paboThl CHJI M M3MEHEHUS KHHETHYECKOW SHEpPruM Teja. BhIUuCICHHE MOTEHIHATBbHON
SHEPryU TeJl B IPABUTAIMOHHOM MoJie. XapaKTepUCTUKA MPOU3BOJIUTEILHOCTH MAIIMH W JIBUTATENCH ¢
HCITOJIb30BAaHUEM ITOHATHS MOIIHOCTH

OCHOBBI MOJIEKYJISIPHOM (PU3UKHU U TEPMOJUHAMUKHU. MoJtekyssipHas Ghu3HukKa.

DopMyJIUPOBAHUE OCHOBHBIX TOJIOKEHUN MOJICKYJSIPHOKUHETHYECKOW Teopuu. BpinmonHenue
SKCIIEPUMEHTOB, CIyXalluX OOOCHOBAaHHEM MOJIEKYJISIPHO-KMHETHYEeCKOH Teopuu. HabmoneHnue
OpOYHOBCKOTO JABMKEHHUA U siBNieHUs auddy3un. OnpenencHue mapaMeTpoB BellecTBa B Ira3000pa3HOM
COCTOSTHUM HA OCHOBAaHWHU YPAaBHEHHUS COCTOSHHS HeanbHOro rasza. llpencraBnenue B Buae rpaduka
M30XOPHOT0, H300apHOT0 M H30TEPMHUECKOTO MPOIEeCcCOB. BhIuncieHre cpeiHeli KHHETHIECKON dHEPTUun
TEIJIOBOTO JAIBMKEHUSI MOJIEKYJI IO U3BECTHOM TeMIlepaType BeulecTBa. Mi3MepeHne BIa)KHOCTH BO3/1yXa

TepmonuHamuKa.

DKCIEpUMEHTAIILHOE UCCIICIOBAHUE TEIJIOBBIX CBOMCTB BellecTBa. PacdyeT KoiIM4ecTBa TEIUIOTHI,
HEOOXOJUMOTr0 JJI OCYIIECTBICHHsI Mpollecca MPEeBpalleHUs] BelIeCTBA M3 OJHOTO arperaTHOro
cocTosiHUS B apyroe. Pacuer usmMeHeHus BHYTpEHHEH SHEPruu Tej, paboThl U NepeJaHHOTO KOJIUYECTBa
TEIUIOTHI HA OCHOBAHHH MEPBOTO 3aKOHA TepMoauHaAMUKU. OObSICHEHHE IPUHITUIIOB JEHCTBUS TEIIOBBIX
MallliH

OCHOBBI 2JIEKTPOANHAMUKH . DJIEKTPOCTATHKA.

Brprunciienne cui B3aMMOJEHCTBUS  TOYEYHBIX  DJIEKTPUYECKUX  3apsfoB. Brrunciienue
HaIlpsDKEHHOCTH M MOTEHLMaNa JJIEKTPUYECKOrO IOJISI OJHOIO M HECKOJIBKMX TOYEYHBIX 3apsliOB.
N3mepenne paszHocT noTeHHuManoB. [lpuBeneHne nDpuMeEpoB NPOBOJHUKOB, JAUAIEKTPUKOB U
KOHZeHCAaTOpoB. HaOmroneHue sBIEHUS AIEKTPOCTATUYECKON HHIYKIUU U SIBICHUS MOJIAPU3ALUN
JUDJIEKTPUKA, HAXOJALLErOCs B AJIEKTPUUECKOM I10J1€

DNeKTpOoCTaTHKA.

Brprunciienne  cui B3aMMOJEHCTBUS  TOYEYHBIX  DJIEKTPUYECKUX  3apsfoB. Brrunciienue
HaIlpsDKEHHOCTH M MOTEHLMaNa AJIEKTPUYECKOrO0 IOJISI OJHOIO M HECKOJIBKMX TOYEYHBIX 3apsIOB.
N3mepenne paszHocTH noTeHHuManoB. [IpuBeneHne nDpuMeEpoB NPOBOJHUKOB, JAUAIEKTPUKOB U
KOHJEHCAaTOpoB. HaOmroneHune sBICHUS AJIEKTPOCTATUYECKON WHIYKIUU U SIBICHUS MOJIPU3ALNN
JADJIEKTPUKA, HAXOSALLIEr0CS B AJIEKTPUUECKOM IIOJIE.

ITocTOSSHHBIN TOK.

N3mepenne mMomHOCTH 3nekTpudeckoro Toka. M3mepenune DJIC u BHYTpEHHEro CONMPOTUBIIECHUS
UCTOYHUKA ToKa. COOp M HMCIBITAHHUE AIIEKTPUUYECKUX IENei ¢ pa3IuyHbIM COCTUHEHHEM MPOBOIHUKOB,
pacyeT ux MnapaMmeTpoB

MarauTHOE MoJe.

HaGmroienue neiicTBUsS MarHUTHOTO TOJISL HA MPOBOJAHHUK C TOKOM, KQPTHUHOK MarHUTHBIX TOJEH.
®opMyIHpOBaHKE TMpPaBUIIAa JIEBOM PYKU ISl ONpENEICHUs] HampaBlieHUs Cuibl Ammnepa. Boruuciaenue

CHII, HGfICTBYIOHlHX Ha MNPOBOJHHUK C TOKOM B MArHvuTHOM IIOJIC, 00BsICHEHNE [MpUHIUIIa ,Z[GflCTBHSI
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anexTpoaBurarens. MccnenoBanve siBIEHUS AIEKTPOMATHUTHON MHAYKIIUU

Konebanus u BonHbl. MexaHnuueckue kojebaHus U BOJTHBI.

[IpuBenenue mnpuMepoB KosieOaTeNbHbIX JABMKEeHUN. MccnenoBaHue 3aBUCHMOCTH IEepHOJA
KoJIe0aHUI MaTeMaTH4eCKOro MasTHHKA OT €ro JUIMHBI, MacChl M aMIUIUTYAbI Kojiebanuii. OnpeneneHue
YCKOpEHUsI CBOOOJHOIrO MaJieHUs] ¢ MOMOUIbI0 MaTeMaTHUecKoro MastHuka. HaGmronenue koneGaHuit
3Byvaniero Ttena. [IpuBeneHune 3Ha4YE€HHs] CKOPOCTH PACIPOCTPAHEHMS 3BYKa B PAa3JIMUHBIX cpenax.
YMmeHne o0bSICHATh UCIIONIB30BaHUE YIbTPA3BYKa B MEIULIMHE

DNeKTPOMarHuTHbIE KOJIeOaHUs U BOJIH.

Habmonenne ocuusuiorpaMM TapMOHMYECKUX KosiebaHMil cuiibl Toka B uenu. OObscHeHue
IpEeBpalleHHs] PHEPTUU B HJICATBHOM KojeOaTelbHOM KOHType. M3ydeHue ycTpoiicTBa M HpHUHLHMIIA
neiictBus TpaHcopmaropa. AHAIU3 CXEMbl Mepefauyd d3JCKTPOIHEPTrUU Ha OOJIbILINE PACCTOSHUS.
[IpuBeneHne npuUMEPOB BUJIOB PATUOCBA3U. 3HAKOMCTBO C YCTPOMCTBAMH, BXOJSIIMMH B CHCTEMY
panuocBszu. O6CyxaeHne 0COOCHHOCTEH pacpOCTpaHeHuUs PaliOBOIH

CBeTOBBIE BOJIHBI.

[IpuMeHeHHe Ha NPAKTUKE 3aKOHOB OTPAXEHUS M MPEIOMIICHHS CBETa IpPU PEUICHUH 3aj]ad.
HabGmonenue sBieHus AuQpakiud U TUCHEPCUU CBETa. YMEHHE CTPOUTh H300pa)KEHUs! MPEAMETOB,
JlaBaeMble JIMH3aMU. Pacuer onTu4ecKkoil CUilbl TMH3bI

DneMeHTHl KBaHTOBOM (pr3nku KBaHTOBBIE CBOICTBA CBETA.

Hab6monenue ¢ortosnexkrpuueckoro sddexra. Pacuer MakcUMalbHONM KHHETUYECKOW HHEPrUH
3JIEKTPOHOB Mpu poTodddexTe

®dusuka aToma.

HabGmonenue tpekoB anbda-yactuil B kamepe Buubcona. Peructparust siaepHbIX H3IYYSHHH C
noMouplo cueryuka I'eiirepa. Pacuer sHepruu cBsi3u aToMHbIX snuep. [loHMMaHKue EHHOCTH HAy4YHOIO
MO3HAHUS MHpa HEe BOOOIIE [Js YelIOBEeYecCTBAa B IIENIOM, a AN KaXAOoro oOydaromerocs JHYHO,
[IEHHOCTH OBIAJCHUs] METOJIOM HAay4YHOTO TIO3HAHWs [UIsl JOCTHXKEHHsS ycrmexa B JIo00OM BHIE
MIPAKTUYECKOU IEATENBHOCTH

Bcenennas u ee somtouust. CTpoeHue u pa3putue BeeneHHOM.

Oo6mbsacHenue moenu pacmupstonieiics Beenennoii Ilpoucxoxnenre ComrHEUHON CHCTEMBI.

HaGmonenue 38e3n1, JlyHol u mianer B Teneckon. HaGmroneHre CONHEYHBIX MSATEH C TOMOIIBIO
TeJIECKONa

XUMuUsl

Bsenenue

PackpeiTie BkIaga XMMUYECKOW KapTUHBI MHpa B E€IUHYKO €CTECTBEHHO-HAYYHYIO KapTUHY
MHpA.

XapakTepucTiKa XUMHH KaK TPOU3BOJUTEILHOM CHIIBI O0IIeCcTBa. Baxwuernimme xumMuueckue
MTOHATHS.

YMeHue [arb ONpeAciCeHME W ONEPUpPOBATH  CICAYIOIIUMH XUMHYECKUMH  TOHATUSMU:
«BEILIECTBO», «XUMUYECKUH DJIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCUTEJIbHBIE aTOMHAs U
MOJIEKYJISIPHAS MacCCBhI», «HOHY, «QIUIOTPONIIUSD, «HA30TOIBIY, «XUMHYECKASI CBSI3bY,
«QIIEKTPOOTPULIATEIBHOCTE), «BAJEHTHOCTBY, «CTEIEHb OKHUCIECHUS», «MOJbY», «MOJISIPHAs Maccay,
«MOJISIPHBI 00BEM Tra3000pa3HBIX BEIIECTBY, «BEIIECTBA MOJEKYISIPHOTO u HEMOJIEKYJIIPHOTO
CTPOEHUA», «PACTBOPBI», «JIEKTPOJIUT M HEDIIECKTPOIUT», <«BJEKTPOJUTHYECKAs JUCCOLUALUSY,

«OKHCJIHUTCIIb U BOCCTAHOBUTCIIb», KOKHUCJICHUC U BOCCTAHOBJICHUC», KCKOPOCTH XUMHYSCKOMN pcakuum»,
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«XMMHYECKOE PABHOBECHUEY, «YTJIEPOJIHBINA CKENET», «(QYyHKIMOHANbHAS TPYIIIAY, «U30MEpUs».

OCHOBHBIE 3aKOHBI XUMHH.

@dopMyIupoBaHHE 3aKOHOB COXPAHEHHUS MacChl BELIECTB M IIOCTOSHCTBA COCTaBa BEILECTB.
YcraHOBIIEHHE NPUYMHHO-CIIEACTBEHHON CBSA3M MEXIY COAEp)KaHHEM 3THX 3aKOHOB U HaIMCaHUEM
XUMHYEeCKHX (opMya M ypaBHeHUll. Packpeitue ¢Qusnueckoro cmeiciaa cumBoiauku [lepuoanyeckoit
TabauIbl XuMmMuueckux avieMeHToB J[.Ml.MenneneeBa (HOMEpPOB »JJIeMEHTa, IME€pUOJa, IPYNIbI) U
YCTAQHOBJICHHE IPUYMHHO-CIEJACTBEHHOM CBSI3U MEXIY CTPOCHMEM aToMa U 3aKOHOMEPHOCTSAMHU
U3MEHEHHUs CBOWCTB 9JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B IepuUoJax M  TIpymmax.
XapakTepuCTUKa 3JIEMEHTOB MajblX IEpUOJOB MO HX HojoxeHuto B Ilepumonmueckoil cucreme
J.1.Menneneena.

OCHOBHBIE TEOPUH XUMHUH.

VYcTaHoBIIeHHE 3aBUCMOCTH CBOMCTB XMMHUYECKUX BEILECTB OT CTPOEHUS aTOMOB O0Pa3yIOLIMX UX
XUMHUYECKHUX 3JIEMEHTOB. XapaKTEePUCTHKA BAKHEHIIUX THIIOB XUMHUYECKUX CBSA3EH U OTHOCUTEIBHOCTU
91Ol TUnoNoruk. OOBACHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS
KPUCTANIMYECKUX pelieTok. PopMynHpoBaHUE OCHOBHBIX IOJOXEHUH TEOPUU 3IIEKTPOIUTHYECKOM
JUCCOLIMALMU M XapaKTePUCTHKA B CBETE€ ITOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHMYECKUX
coeauHenuil. opMynrpoBaHUE OCHOBHBIX MOJOKEHUH TEOPUHM XMMHUYECKOI'O CTPOCHMS OpPraHMYECKHX
COEJMHEHUI M XapaKTEepUCTHKA B CBETE 3TOH TEOPUHU CBOMCTB BaKHEHMIIMX MpPEICTaBUTENIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX COCTUHEHUH.

Baxuelimue BeriecTBa 1 MaTepHaIbL.

XapakTepuCTUKa CTPOEHUS aTOMOB U KPHCTAJIOB U HAa 3TOM OCHOBE — OOWIUX (DU3MYECKUX U
XMMHUYECKHX CBOMCTB METAJIOB M HEMETAJUIOB. XapaKTepUCTHKa COCTaBa, CTPOCHHUS, CBOMWCTB,
NOJY4YEeHUs M NPHUMEHEHHE BaKHEHIINX HEeMeTa/yioB. XapaKTepUCTHKAa COCTaBa, CTPOCHHMS U OOLIMX
CBOWCTB Ba)KHEHIIIUX KJIACCOB HEOPIaHUYECKUX COeMHEHUH. Onrcanne cocTaBa U CBOWCTB BaXKHEHIIINX
npecTaBuTeNlell OpraHMYecKX COEAMHEHUM: MeTaHoJla M 3TAaHOJA, CIOXKHBIX A(PHUPOB, )KUPOB, MBI,
KapOOHOBBIX KHCIOT (YKCYCHOW KHCIIOTBI), MOHOCaXapua0B (TJIIOKO3bl), JUCAaxapuaoB (caxapo3bl),
HoJrcaxapuaoB (Kpaxmaiaa U LEJII0JI03bl), AMUHOKHUCIIOT, OEJIKOB, UCKYCCTBEHHBIX M CHHTETHYECKHUX
HOJIMMEPOB.

XHWMHWYECKUH SA3BIK U CUMBOJIMKA.

Hcnonb3oBaHue B y4eOHOM M NpPOPECCHOHATBHON JEATENIbHOCTH XUMHUYECKUX TEPMHUHOB U
CUMBOJIMKHM. Ha3biBaHME M3y4YEHHBIX BEIECTB IO TPUBHAIBHON WM MEXIYHApOJIHOW HOMEHKIAType U
OTpa)K€HHE COCTaBa ITHX COEAMHEHHHM C MOMOIIbI0 XUMHYECKHX (opmyia. OTpakeHHe XUMHUYECKUX
IPOIIECCOB C IOMOIIBIO YPABHEHUN XUMUYECKUX PEaKIH.

XUMHUYECKUE PEaKIiH.

OOBsicHEHHE CYIIHOCTH XHMHMYECKHX TIpoueccoB. Knaccudukanus XUMHUECKHUX peakuuil Mo
Pa3IMYHBIM NIPU3HAKAM.

XUMHUYECKUHN HKCIIEPUMEHT.

BeinmonHeHne XMMHYECKOTO 3KCIEPUMEHTa B IIOJHOM COOTBETCTBUU C MPAaBUWIAMU TEXHHUKH
6e3onacHoctu. Habmronenue, pukcupoBaHue U OMUCaHKUE PE3yJIbTAaTOB MPOBEIEHHOTI0 SKCIIEPUMEHTA.

Xumuueckas ”HPpopMarus.

[IpoBeeHne caMOCTOSATENFHOTO MOMCKA XUMUUYECKON MH(OPMAIIUHU C UCTIOIb30BaHUEM Pa3IMYHbBIX
UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHera);

UCTIOJIb30BaHUE KOMITBIOTEPHBIX TEXHOJOTHH JUIsi 0OpaboTKH M Meperayd XUMHYECKOW WH(pOpMaluu U
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€€ TPEICTABIICHUS B PA3IMYHBIX (OpMax.

[TpodunsHOE 1 TpodhecCHOHATBHO 3HAYMMOE COICpIKAHNE.

OObsicHEeHHe XMMHYECKUX SBJICHHH, MPOUCXOAAIIUX B MpUpoJe, OBITYy W Ha IPOHU3BOJCTBE.
Co0mroieHre MpaBWI YKOJIOTHYECKH TPAMOTHOTO TMOBEICHUS B OKpYyKaroliei cpene. OreHka BIUSHHS
XUMHYECKOTO 3arpsi3HEHUS OKPYXKAIOMIEH Cpelibl Ha OPraHu3M YeJOBEKa U JIPYTHe JKUBBIC OPTaHU3MBI.
ColOmronenne mpaBwi  OE30IACHOTO  OOpalieHWsT ¢ TOPIOYMMHU W TOKCHYHBIMH — BEIIECCTBAMHU,
nabopaTopHbIM 00OopyaoBaHueM. KpuTHueckas OILIEHKa JTOCTOBEPHOCTH XHMMHYECKOW WHQOpMaIuu,
MOCTYIAIOIICH U3 Pa3HbIX HCTOYHUKOB.

BUOJIOT U

buonorusi — COBOKYITHOCTh HAayK O JKMBOW IpHpoze. MeTolbl HaydyHOTO MO3HAHUS B OMOJOTHH
3HaKOMCTBO ¢ 00BEKTaMHU M3y4eHHs Onooruu. BeisBienue poiu 6uojgorun B GOPMUPOBAHUH

COBPEMEHHOM eCTECTBEHHO-HAYYHOM KApTUHBI MUPA U MIPAKTHUECKOHN JEATEIbHOCTH JIIOCH.

Kietka.

3HaKOMCTBO C KJIETOYHOM Teopued cTpoeHus opranu3moB. llomyueHue mpencraBieHHs O POJIU
OpPraHMYECKUX U HEOPraHMYECKHUX BELIECTB B KJIETKE. 3HAHUE CTPOCHUS KIETOK MO pe3yibTaTaM paboThbl
CO CBETOBBIM MHKPOCKOIIOM. YMEHHE ONHUCBhIBATh MHKPOIMpENapaThl KIETOK pacTeHUW. YMeHue
CpPaBHUBATh CTPOCHHUE KJICTOK PACTCHHI M )KMBOTHBIX TI0 TOTOBBIM MUKpOIIpETapaTam.

Opranusm.

3HaHUE OCHOBHBIX CIIOCOOOB pPa3MHOKEHHUS OpPraHU3MOB, CTaJUil OHTOTCHE3a Ha IpUMEpe
yeloBeKa. 3HaHHWE MPUYMH, BHI3BIBAIOIIMX HAPYIICHUS B PA3BUTUM OPraHU3MOB. Y MEHHE I0JIb30BATHCA
TEHETUYCCKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, peIIaTh IMPOCTCHUINNE T€HETUYECKHUE 3a7add. 3HAHHE
OCOOCHHOCTEH HACIIeJICTBEHHOW M HEHACIEACTBEHHONW WM3MEHUMBOCTH U WX OHMOJIOTHYECKOH pOJH B
SBOJIIOIUN JKHBOTO.

Bupn.

YMeHue aHalu3upoBaTh U OICHMBATH PA3NUYHBIE THIIOTE3bl MPOUCXOXKIEHUS KU3HU Ha 3emiie.
YMeHue mpoBOIUTH OMUCaHHE Oco0eil oAHOro BuAa MO MopdoiorudyeckoMy kpurepuro. PasButne
CIIOCOOHOCTEH SICHO M TOYHO HW3JaraTh CBOM MBICTH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY 3pPEHUS,
BOCIIPUHUMATh U aHAIIM3UPOBATh MHEHUS COOECETHUKOB, MPU3HABAs MPABO JAPYroro 4ejoBeka Ha MHOE
MHEHHE. YMEHHE [OKa3bIBaTh POJCTBO YEIOBEKA W MIIEKOMUTAIONIUX, OOIIHOCTh M PaBEHCTBO
YeI0BEYECKHUX pac.

OKOCHUCTEMEI.

3HaHHE OCHOBHBIX JKOJOTHMYECKUX (AaKTOPOB UM WX BIUSHUS HAa OpraHU3MBL. 3HaHHE
OTIUYUTETHHBIX MTPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB — arpodkocucteM. [lonmydeHue npeacraBieHus
0 cXeMe PKOCHCTEeMBI Ha mipuMepe ouochepsl. JleMoHCTpalyst yMEHUsI TOCTAHOBKH IIeNiei JesITeIbHOCTH,
IUTAHUPOBAHUE COOCTBEHHOW JEATEIBHOCTH [UIsl JOCTHDKCHUS TIOCTaBICHHBIX IIEJeH, MpEeABUACHUS
BO3MOXXHBIX PE3yIbTAaTOB JTUX JCHCTBHI, OpraHW3allMM CAMOKOHTPOJS U OLEHKH MOJy4eHHBIX
pe3ynbraTtoB. OO0yueHUE COONIONCHUIO TPaBWJI TMOBEACHUS B MPUPOAE, OCpEKHOMY OTHOIIEHHUIO K
OMOJOTUYECKHM 00bEeKTaM (PaCTEHUSIM M JKUBOTHBIM U UX COOOIIIECTBaM) U UX OXpaHe.
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