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1. MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI
0/5.06 ECTECTBO3HAHHUE

1.1 O6s1acTh NpUMEHeHNsI MPOTPAMMBI

[Iporpamma yuebHOW  guctumiuHel  O/1b.08 «EcTrecTBo3HaHHMe» HaxOAUTCd B  COCTaBe
o0mieo0pa3oBaTeabHbIX  Y4eOHBIX AUCHMILIMH  0a30BbIX, (OPMUPYEMBIX U3  00s3aTeIbHBIX
npeametHeix  obmacteit OI'OC  cpemgnero obmero oOpaszoBanms, i crenuansHocTet  CIIO
COLIMAIbHO-PKOHOMUYECKOTO poQuIs. CocraBieHa IS CIEIUATILHOCTH 46.02.01
«/lokymenmayuonnoe oodecneuenue ynpaenenus u apxueoeeodenue» YI'C 46.00.00 Uctopusi u
apxeoJiorusi Ha OCHOBE NPUMEPHON MPOTrpaMMbl IO E€CTECTBO3ZHAHMIO Ui MPOodeCCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3anyii, ¢ yderom llpumepHOl OCHOBHOW 00pa3oBaTEIBHON IMPOrpaMMBbI
cpenHero ooOmiero oOpa3oBaHus, 0J00peHHON pemnieHHeM ¢GeAepatbHOro y4eOHO-METOAUYECKOTO
o0beuHeHHs 110 0011IeMy 00pa3oBanuio (poTokos oT 28 urons 2016 1. Ne 2/16-3)

1.2. MecTro0 IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHAIBHOM 00pa3oBaTe/bHOMI
nporpammbl:  jgucuumimHia  O1Bb.08  «EcTtecTBO3HAHMe)»  OTHOCHTCS K JIMCHMIUIMHAM
00111e00pa30BaTEILHOTO IUKJIA.

1.3. Heau u 32124 JMCUUIJIMHBI — TPeOOBAHMS K Pe3y/JIbTATAM OCBOEHUS AUCUMIJIMHBI:
Copnepkanue TmporpaMmbl yueOHOM AMCHUIUIMHBI «ECTEeCTBO3HAaHME» HANpaBlIeHO Ha JIOCTHKEHUE
CIEYIOIIUX HeJIei:

e OCBOCHHME 3HAaHUH O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHHE MHpa W METoJax
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HauOoJjee BaKHBIMU HAESIMHU U JOCTHKEHUSIMH €CTECTBO3HAHMS,
OKa3aBLIMMU ONPEIEIAIONIee BIUSHNAE HA PA3BUTHE TEXHUKU U TEXHOJIOTHA;

e OBJIQJICHUE YMEHUSAMH NPUMEHATHh TOJy4YE€HHbIE 3HAaHUS [UId OOBSACHEHMS SIBICHHUH
OKpY’KaIOIIET0 MHpA, BOCIPHUATHA HWHPOPMALUU €CTECTBEHHO-HAYYHOTO U TPO(ecCHOHATBHO
3HAYUMOTO COJAEP)KaHUs; PA3BUTHE MHTEIUIEKTYaJIbHbBIX, TBOPUECKUX CIOCOOHOCTEW M KPUTHUYECKOTO
MBIIUICHU B XOJ€ IPOBEACHUS IPOCTEUINNX HCCIECIOBAHUM, AHAINW3Aa SBICHUN, BOCIHPUATUSA H
MHTEPIPETALNN €CTeCTBEHHO-HayYHO! NH(pOpMaLuy;

e  BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXHOCTH IO3HAHMSI 3aKOHHOW MPHUPOJBI U MCIIOJIb30BAHMS
JOCTHKCHHUM €CTECTBEHHBIX HAYK JUIsl pa3BUTUS LIMBUIN3ALMH U ITOBBIIIEHUS Ka4eCTBA KU3HU;

e TIPUMEHEHHE E€CTECTBEHHO-HAyYHBIX 3HAaHUN B MNPOPECCHOHAIBHON NIEATENbHOCTH MU
NOBCEHEBHOM KM3HM Uil oOecriedeHus Oe30MacHOCTH  KU3HEAESTEIbHOCTH; TI'PAMOTHOIO
HCIIOJIB30BAaHUsI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 310POBbs, OKPYKAIOIIEH CPEBI.

OcBoeHne cojaepxaHusi y4eOHON AWCHHMILINHBI «EcTecTBO3HAHWE» O0CCIeUnBaET JIOCTHKCHHE
CTYJAEHTaMH CJIEAYIOLIUX PE3yJIbTAaTOB:

e JIMYHOCTHBIX:

— YCTOWYMBBIN MHTEpEC K UCTOPUHU M JOCTHIKEHHUSIM B 00JACTH €CTECTBEHHBIX HAayK, UyBCTBO
TOP/IOCTH 32 POCCUMCKHE €CTECTBEHHbIE HAYKH;

— TOTOBHOCTh K THPOJOJDKEHUIO OOpa30BaHMs, MOBBIIMIEHUIO KBAIW(UKAMU B H30paHHOU
po(hecCHOHANBHON JESATENIbHOCTH € HUCIOJIb30BAaHUEM 3HAHUM B 00JACTH €CTECTBEHHBIX
HayK;

— OOBEKTHBHOE OCO3HAHHE 3HAYUMOCTH KOMIIETEHLUHMH B 00JIACTU €CTECTBEHHBIX HAyK IS
YeJIoBeKa M OOILEeCTBa, YMEHHME MCIIOJIb30BaTh TEXHOJIOTMYECKHE JOCTHKEHUS B OOJIACTH
Gbu3uKN, XUMUU, OMOJIOTHUH ISl TIOBBIIIICHUSI COOCTBEHHOTO MHTEIUIEKTYalIbHOTO Pa3BUTHS B
BbIOpPaHHON MPOECCHOHATBHON eI TeNbHOCTH;

— yMEHHE MPOaHAIU3UPOBATh TEXHOTECHHbBIE MOCIEICTBUS AJIsl OKpY:Karolllel cpefibl, ObITOBOM
Y TIPOM3BOACTBEHHOM I€ATEIbHOCTH YEJIOBEKA;

— TOTOBHOCTb CaMOCTOSITEJIbHO J0OBIBATH HOBBIE Ul CE€0Sl €CTECTBEHHO-HAYYHbIE 3HAHUS C
HCTOJIb30BaHUEM IS ATOTO IOCTYIHBIX UICTOUHUKOB  HMH(OpMaIumy;

— yMEHHE yIpaBJIsiTh CBOEH IM03HABATEIBHOM AESITEIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJIEKTYaJIbHOI'O Pa3BUTHS;



— YMCHHC BBICTpauBAaTh KOHCTPYKTHUBHBIC B3AUMOOTHOIICHWA B KOMAaHAC MO0 PCIHICHUTIO O6HII/IX
3aJ1a4 B obnactn CCTCCTBO3HAHMUAI,

MeTanpeIMeTHbIX:

— OBJIQJICHUE YMEHUSMU M HABBIKAMU PA3JIUYHBIX BHUJIOB [TO3HABATEIBHOMN JESATEIBHOCTU JUIS
M3YYEHHUS Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

— MPUMEHEHHE OCHOBHBIX METOJOB MO3HAaHUS (HAOJIIOIEHUS, HAYYHOIO 3KCIEPUMEHTA) s
W3YYEHHUS Pa3INUHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, C KOTOPHIMU BO3HUKAET
HE0OXOIUMOCTh CTAIKMBATHCS B IPOPECCHOHANBHON  cdepe;

— yMEHHeE OIpeessaTh NN U 33/1a4u JesITeIbHOCTH, BIOMPATh CPENICTBA JUISI MX TIOCTHKEHUS
Ha MPaKTHUKE;

— yMEHHE WUCIOJIb30BaTh pA3IUYHbIE HCTOYHUKU JJS TONY4YeHHS EeCTECTBEHHO-HAyYHOU
MHPOPMALIMK U OIICHWBATh €€ JOCTOBEPHOCTH ISl JOCTH)KEHHUS IMOCTaBJICHHBIX IENed U
3ajauy;

npeaIMeTHbIX:

- chOpMHUPOBAHHOCTh YMEHUII MOHUMATh 3HAUUMOCTh €CTECTBEHHOHAYYHOT'O 3HAHUS IS
Ka)/IOTO YeJI0OBEeKa, HE3aBUCHMO OT €ro Mpo(eCCHOHATBLHOMN IeATENIbHOCTH, pa3indarh
(bakThl U OIICHKH, CPAaBHUBAThH OLICHOYHBIE BHIBOIbI, BUAETH UX CBSI3b C KPUTEPUSIMHU OLIEHOK
U CBA3b C KPUTEPSIMH C OIPENEIEHHON CUCTEMOM LIEHHOCTEH.
c(OpPMUPOBAHHOCTh MPEJCTABICHUNA O IIETIOCTHON COBPEMEHHOW EeCTECTBEHHO- HAy4YHOM
KapTHUHE MHpa, IPUPOJIe KaK €AMHON LEJIOCTHON CUCTEME, B3aUMOCBSI3U YEJIOBEKa, TPUPOJIbI
1 o011ecTBa, MPOCTPAHCTBEHHO-BpEMEHHBIX MaciiTabax BcenenHoii;

BJIQJICHUE 3HAHUSAMU O Haubosiee BaXHBIX OTKPBITUSAX M JIOCTHXKEHUSX B 00J1acTH
€CTECTBO3HAHUS, MOBJIMIBIIMX HA SBOJIOIHMIO MPEICTaBICHU O MPUPOIE, Ha pPa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

cOpPMUPOBAHHOCTh YMEHUSI MPHUMEHATHh €CTECTBEHHO-HAY4YHBIC 3HAHUS IS OOBSICHEHHS
OKPY’KAIOIIUX  SIBIICHUM,  COXPAaHEHWUs]  370pOBbsl,  oOecreyeHus:  OE30MacCHOCTH
KHU3HEACSITETLHOCTH, OepeKHOro OTHOILICHUS K  TpHUpoje, paIoHaIbHOrO
IIPUPOJIONOIB30BAHUS, a TAK)KE BBIMIOJIHEHNS POJIU IPAaMOTHOTO IOTPEOUTENS;
c(OpMUPOBAHHOCTH TMPEACTABICHUI O HAYYHOM METOJE MO3HAHUS MPUPOJBI U CPEACTBAX
U3y4YEeHHUsS MeraMmupa, MakpoMHpa W MHMKPOMHUpA; BJaJE€HUE IPUEMaMH E€CTECTBEHHO-
HAyYHBIX HAONIOJICHUHN, OMBITOB, MCCIEAOBAHUNA M OLIEHKH JOCTOBEPHOCTH TOJYUYEHHBIX
pe3yJIbTaTOB;

BJIQ/ICHUE TOHSATUIHBIM ammapaToM €CTECTBEHHBIX HAyK, MO3BOJSIOUIMM I03HABaTh MHP,
y4acTBOBaTh B JUCKYCCHSAX 110 €CTECTBEHHO-HAYYHBIM BONPOCAM, HCIIOIb30BaTh Pa3INYHbIE
WCTOYHUKU MH(GOPMALIMU I MOATOTOBKH COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCUTHCS K
coobmenussm CMU, coneprkamuM HaydIHYI0 HHPOPMAITHIO;

- c(hopMHpPOBAaHHOCTH YMEHMH MOHUMATh 3HAYMMOCTH €CTECTBEHHO-HAYyUYHOTO 3HAHUS IS
KaXJIOTO YEeJIOBEKa HE3aBUCHMO OT €ro MpoeCCHOHAIBHON AEATENbHOCTH, Pa3UYaTh
(GakThl M OIIGHKH, CPAaBHHUBATh OIEHOYHBIC BBIBOJBI, BUIETh UX CBS3b C KPUTEPUSIMHU
OLICHOK U CBSA3b KPUTEPHUEB C OMPEJAECICHHON CUCTEMON  IIEHHOCTEH.



XAPAKTEPMCTHUKA OCHOBHBIX BJIOB YUEBHOM JIEATEJIBHOCTH CTYJEHTOB

XapakTepuCTHKA 0CHOBHBIX BU/I0B 1€AATEIbHOCTH
CTY/IEHTOB (Ha YPOBHe y4eOHBIX
JeicTBHIA)

Coneprxanue o0ydeHHs

PU3UKA

BBenenue Pa3BurHe cmocoOHOCTEN SICHO U TOYHO H3JIaraTb CBOU
MBICITH, JIOTUYE€CKN OOOCHOBBIBATH CBOIO TOYKY 3PEHUS,
BOCHPUHHUMATH U aHAITU3UPOBATH MHEHUSI COOCCETHUKOB,
Opu3HaBas MPaBO APYroro 4eJI0BEKa Ha NHOE€ MHEHUE.
IMpuBenenne MpUMEpPOB BIUSHUS OTKPBITUN B (PU3HKE

Ha OPOrpecc B TEXHUKE U TEXHOJOTHUH IIPOU3BOJICTBA

Mexanurxa

Kunemaruka O3HaKOMJICHHE CO CITOCOOAMH ONHCAHHUS MEXaHUYECKOI'O
OBMOKEHUSI, OCHOBHOM 3amadyeil MeXaHUKH.

N3yuyeHne OCHOBHBIX (PU3NYECKUX BEIIUUYHUH
KUHEMATUKHU: MIepEeMEIICHHUs, CKOPOCTHU, YCKOPEHMUSI.
HaoOmronenne OTHOCUTEIBHOCTH MEXaHHUYECKOTO
nBHOKeHUs1. DopmyupoBaHUE 3aKOHA CIOKEHUST
CKODOCTECH.

JnHamuka ITonnmanue cmbiciia Takux GU3UIECKUX MOAEIIeH, KaK
MaTepuajibHas TOYKa, MHepIHajibHas cCUcTeMa
oTcyerTa.

N3mepenue maccel Tena pa3IudHbIMHU CIIOCOOAMM.
N3mepenue cuil B3auMoaencTBus Teil. Beruncienue
3HAYCHUSI YCKOPEHMUSI TEJI IO U3BECTHBIM 3HAUCHUSIM
AEVCTBYIOIIMX CHUJI U MaccC TeEJl.

YMeHue pa3nuydaTth CUIIy TSPKECTU U BEC TeJa.
OOBsiCHEHUE U TIPUBEACHUE IPUMEPOB SIBJICHUS
HEBECOMOCTH.

IIpuMmeHeHre OCHOBHBIX MOHSITUN, POPMYIT U

3aKOHOB JIMHAMUKH K PEIICHUIO 3aJ1a4

3aKOHBI OOBsiICHEHHE PEaKTUBHOTO JIBHKEHUSI HA OCHOBE
COXpaHEHUsI B 3aKOHa COXpaHEHUs uMItyjbca. [[pumenenue 3akoHa
MEXaHUKE COXPpaHEHUSI UMITYJIbCa JJIsI BBIYUCIICHUS U3MCHCHUU

CKOPOCTEN TEJI MPHU UX B3aUMOIACHUCTBUSIX.
Brruuncienue paboThl CHJI U U3MEHEHUSI KHHETUYECKOU
SHEPruu Teja. BeruncieHne noTeHIUuaJIbHON SHEPT U
TE€JI B TPAaBUTALIMOHHOM IoJie. XapaKTEpPUCTUKA
OPOU3BOJUTEIBHOCTH MAIIIMH U JIBUTATEJICH C
HCIIOJIb30BAaHHUEM IMOHSITHS MOIIHOCTH

OcHOBbI MONEKYIAPHOU PUUKU U MEPMOOUHAMUKU




MonexkynspHast
puszuka

DopMyIHUPOBAHUE OCHOBHBIX MOJIOKECHUM
MOJIEKYJIIPHO- KUHETHUYECKOU Teopun. BeinosiHeHue
SKCHEPUMEHTOB, CIIYy>XKallluX 000CHOBaHUEM
MOJIEKYJISIpHO-KHUHETHYecKol Teopun. Habmronenue
OpPOYHOBCKOTO JIBHXKCHUSI U AIBIICHUS TUPPy3uH.
OnpexnesieHyne nnapaMmeTpoB BEIIECTBA B

razoo0pa3HoOM COCTOSIHUM Ha OCHOBAHWUHM yPaBHEHMUS
COCTOSIHUS UJI€aJIbHOI'O TIasa.

IIpencraBnenue B BuAe rpaduKa H30XOPHOTO,
n300apHOr0 U U30TEPMHUYECKOTO ITPOIIECCOB.
Bpruncnenue cpeiHeil KWHETUYECKOU SHEPTUH
TETIOBOTO ABUYKEHHUS MOJIEKYJI 110 U3BECTHOU
TeMIieparype Beuiectsa. MI3smMepeHure BIIaXKHOCTH BO31yXa

Tepmonnnamuka

DKCHEepUMEHTAIBHOE UCCIIE/IOBAHUE TEMJIOBBIX CBOMCTB
BellecTBa. PacueT Koysim4yecTBa TEMIOThI, HEOOXOJIUMOTO
U1l OCYILIECTBIICHUS IPOLiecca MPEBPaIleHUsT BEIECTBA
U3 OJTHOI'O arperaTHoro COCTOSIHUA B APYTO€.

PacueT usmeneHust BHyTpeHHEH SHEPruu Tejl, padoThl

Oc1oebl 21eKmpoOUHAMUKU

DJeKTpocTaTUKa

Breramnciaenue cui B3anMOJIEHCTBUSI TOUSCUHBIX
JICKTPUYECKUX 3aPsiI0B.

Breraucnenue HanpsHKEHHOCTH M TOTESHITHAIa
JIEKTPUYECKOTO TOJIsI OJTHOTO M HECKOJIbKUX
TOYEYHBIX 3aPsI0B.

IToCcTOAHHBIN TOK

N3mepeHne MOITHOCTH 3JIEKTPUUECKOT O TOKA.
N3mepenune D/]C u BHyTpEHHETO CONPOTHUBIECHUS
HCTOYHHKA TOKA.

COop 1 UcHBITaHHUE IIIEKTPUICSCKUX LETICH C Pa3IUYHBIM
COE€JIMHEHUEM MPOBOJHUKOB, paCcUEeT UX I1apaMeTPOB

MarauTtHoE 1nnoJie

HaOnronenue neiicTBUsI MarHUTHOTO TIOJISI HA TIPOBOJHUK
C TOKOM, KADTUHOK MAarHUTHBIX IIOJIEH.
dopmMmyMpoBaHUE ITpaBUja JEBOU PyKH JJIs
OIIpeAeJICHUs] HallpaBJICHUsI CHUJIbl AMIIepa.
Bpraucinenue cui, A€UCTBYIOLIUX HA IIPOBOJHUK C
TOKOM B MAarHUTHOM I10Ji€, OOBbSICHEHHUE NpUHIIUIIA
JNEVCTBUS JIEKTPOABUTATEIS.

HccnenosaHune siBJICHUS DJIEKTPOMarHATHOMN
UHAYKIHH

Konebanusa u eonmwt




Mexannueckue
KOJIecOaHUS U BOJIHBI

[TpuBenenue nmpuMepoB KoJieOaTeIbHBIX IBHKCHHUM.
HccnenoBanue 3aBUCUMOCTH TIEpHUOAa KOJICOaHUM
MaTEMaTHYECKOro MassTHHKA OT €ro JJIUHbBI, MAaCChl U
aMIUTATY A6l KoJiebanuii. OnpeaeneHmne yCKOpeHusl
CBOOOIHOTO MAJICHUS C IMTOMOIIBIO MATEMAaTHYECKOT'O
MasiITHHUKA.

HaoOnronenue konedbaHuit 3ByvaIiiero reia.
IIpuBeneHue 3HaUCHUSI CKOPOCTH PACIIPOCTPAHCHUS
3ByKa B pa3JIMYHbIX CpeJiax.

VMeHune oObsCHITh UCHOJIb30BaHUE YIbTPa3ByKa B
MEIUIIUHE

DJIEeKTPOMarHuT
HbIE KOJIEOaAHUs
U BOJIHBI

Hao6monenre ocnuiitiorpaMM TrapMOHHYECKUX
KOJIeOaHHUN CUJIBI TOKA B LICTTH.

OOBsicHEeHHE TIPEeBpAIIICHUS YSHEPTHUH B UACATTBHOM
KoJ1e0aTeIbHOM KOHTYPE.

H3ydeHue ycTpOWCTBa U MMPUHIMNA JICHCTBUS
TpaHchopMaTopa. AHAJIN3 CXEMBI IIepeIadu
AJICKTPOAHEPTHH Ha Oonblne pacctosiHus. [IpuBeneHue
MPUMEPOB BUJIOB PaJIMOCBSI3U. 3HAKOMCTBO C
YCTPOWCTBaMH, BXOJISIIIIUMH B CUCTEMY PaJIHUOCBSI3H.
OO0OcyxaeHne 0COOCHHOCTEN PacIpOCTPaHECHUS
paanuoBOIH

CBETOBBIE BOJIHBI

IIpumeHeHne Ha MPAKTHUKE 3aKOHOB OTPAKSCHUS U
OpPEJIOMJICHUSI CBETa MIPU perieHnu 3aaa4. HaGmroneHue
SIBIICHUS JTAPPAKITUU U JUCTIEPCHU CBETA.

YMeHue CTpOUTh N300paKEeHUST NPEIMETOB, JaBaE€MbIC
IrH3aMHU. PacdeT onTUYEeCKONM CHIIBI JIMH3bI

Dnemernmol KEAHMOBOU
Puszuxu

KBanToBbBIE
CBOMCTBA CBETa

Hab6mronenue porosrnexkrpuueckoro addekra. Pacuer
MAaKCUMAaJIbHOU KMHETUYECKON DHEPIUH 3JICKTPOHOB IIPpU
dororddexre

duszuka aroMma

dopmysmpoBanue nocrynaroB bopa. Habmronenue
JIMTHEWYAaTOr0 U HENPEPBIBHOI'O CIIEKTPOB.

Pacuer 4acTOTBI U AJIMHBI BOJIHBI UCITYCKaeMOI'O CBETa
IIPHU IIEPEXOJE aTOMa U3 OJJHOTO CTALlMOHAPHOTO
COCTOSIHUSA B IPYTOE.

OOBsicHEeHHEe NIpUHIUNA NeHCTBUS Jla3epa




dusuka aTOMHOTO
anpa u
JIEMEHTapHBIX
YacTHIL

Hao6monenne TpekoB aibha-dacTuil B Kamepe
Bunbcona. Perucrpanust saepHbIX U3IIyUYSCHUU C
nmoMounibo cyeryuka I'eirepa.

PacueT sHepruu cBsI3M aTOMHBIX SIJIEP.

IToHnMaHNEe IEHHOCTU HAYYHOI'O IIO3HAHUsI MUpa HE
BOOOIIIE /IJIsI YeJIOBEUYECTBA B LIEJIOM, a JJIsl KaXKJ10T'0
00yyaronierocs JUNYHO, IIEHHOCTH OBJIAJACHUS METOJIOM
Hay4HOT'O MIO3HAHUA Ul JOCTHIXKEHUS ycliexa

B JIIOOOM BHJI€ TIPAKTUUECKOM JIE€SITEIIbHOCTU

Bcenennas u ee 260.JIIOUY U

Crtpoenue u

OOBsicHEeHHEe MOJIeTIN paciuupsiroineiicss Beerennol

pa3BuUTHE
Bcenennoit
IIpoucxoxxaenune HaoGmronenue 38e31, JIyHBI U TJIaHET B TEJIECKOII.
ComHeyHoUu HaOronedue COJIHEUHBIX IISATEH C ITOMOIIBIO
CUCTEMBI TEeJIeCKOoIIa
Xumus

BBenenue PackpbiTHE BKIIaga XUMHUYECKOM KapTUHBI

MHUpa B €JIMHYIO €CTECTBEHHOHAYYHYIO

KapTHHY MUpAa.

XapakTepuCcTHKa XUMHH KaK MPOU3BOIUTEIIBHON CHIIBI

oO1recrBa
Baxxueiimue VMeHue 1aTh OIpeiejIeHUEe U OTIEPUPOBAThH CIIEAYOIIUMU
XUMUYECKHUE XUMHWYECKUMU MMOHSITUSIMHU: «BEIIECTBOY», «XUMHWYECKUN
IIOHSITUSL PIEMEHT», «aTOM», KMOJIEKYJa», KOTHOCUTEIIbHBIE

aTOMHAasi 1 MOJICKYJISIPHAsI MacChD», «HOH,
«AJUTOTPOIIHSY, KA30TOMBD, KXXUMHUYECKAsl CBSI3b,
«AJIEKTPOOTPHUIIATSIIBHOCTEY, «BAJICHTHOCTB), «CTCIICHb
OKHMCJICHUS, «MOJIb», «MOJISIPHASsI MacCay, «MOJISIPHBIH
00BbEeM Tra3000pa3HBIX BEIISCTBY, «BEIIESCTBA
MOJICKYJISIPHOTO Y HEMOJICKYJIIPHOTO CTPOCHUSD,
«PaCTBOPBD», «AJIEKTPOJIUT U HEIJICKTPOIIUTHD?,
«AIEKTPOJIMTUYECKASI JINCCOIUAITHS, KOKUCIUTEIh U
BOCCTAHOBUTEJIbY, «OKHUCJICHUE U BOCCTAHOBJICHUEY,
«CKOPOCTh XUMHUYECKOU PEaKIINN», «KXUMHUICCKOES
PaBHOBECHEY, «KYTJICPOIHBIN CKEIICT,
«PYHKIIMOHATBHAS TPYTIIA», KH30MEPHSD)
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OCHOBHEBIE
3aKOHBbI XUMHUU

DopMyIMPOBAHUE 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB
U IIOCTOSIHCTBA COCTAaBa BEIIECTB. Y CTAHOBJICHUE
HPUYUHHO-CJICACTBEHHOM CBS3U MEXK/y COJICPKAaHUEM
ATHUX 3aKOHOB U HAITMCAHHUEM XHUMHUYECKUX (Pop- My U
YPaBHEHUM.

PackpriTHe pU3NIECKOTO CMBICTIa CUMBOJIMKHA
I[Mepuoanyueckoit TaOIUNIBI XUMHUYECKUX d1eMeHTOB 1. 1.
MenneneeBa (HOMEPOB JIEMEHTA, IEpUoaa, TPYIIILI) U
YCTAaHOBJIEHHUE MTPUYUHHO-CIIEACTBEHHON CBSI3U MEXTY
CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSIIMH U3MEHEHUS
CBOMCTB 2JIEMEHTOB U OOpa30BaHHBIX UMH BEIIIECTB B
nepyuoaax U rpynmnax.

XapakTepUCTUKA PJIIEMEHTOB MaJIbIX NE€PUOJI0B MO UX
nosoxkeHuto B [lepumoanueckoit cucreme 1. N.
MenneneeBa

OCHOBHEBIE
TEOPHUHU XUMHH

YcTraHoBJICHHE 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
BEIIIECTB OT CTPOCHHSI aTOMOB O0OPa3yIOMIUX UX
XUMUYCCKUX DJICMCHTOB.

XapakTepUCTUKA BAXXHEHUIIINX TUIIOB XUMHYECKUX
CBsI3€M U OTHOCHUTEIHBHOCTH DTOM TUIIOJIOTHH.
OO0OBsICHEHHNE 3aBUCHUMOCTH CBOWCTB BEIIIECTB OT UX
COCTaBa U CTPOCHMUSI KPUCTAILNIMYECKUX PEIICTOK.
dopmynupoBaHUEe OCHOBHBIX TTOJIOKEHUH TEOPUU
AIIEKTPOJIMTUYCCKON MUCCOIUAITNN U XapaKTEPHUCTUKA B
CBETE 3TOU TEOPHUHU CBOMCTB OCHOBHBIX KJIAaCCOB
HEOPTaHUYECKUX COCTUHCHUM.

dopmynupoBaHUE OCHOBHBIX TTOJIOKEHUH TEOPUH
XUMHUYECKOTO CTPOCHUS OPTraHUYECKUX COCIUHCHUN U
XapaKTEepUCTUKA B CBETE 3TOU TEOPpUU

CBOMCTB BaYKHEUIINX IIPEACTABUTEIEN OCHOBHBIX
KJIACCOB OPraHUYECKHUX COCAMHEHUN

Baxkueriniue
BeIlecTBaA U
MaTepHaTbl

XapaKTepuCTHKa CTPOCHHUSI aTOMOB U KPHUCTAJLIOB M Ha
9TOU OCHOBE — OOIUX (PU3UIECKUX U XUMHUUECKUX
CBOMCTB METAJLUIOB U HEMETAJJIOB. XapaKTECPUCTHKA
cocTaBa, CTPOE€HHs, CBOMCTB, NOJIYUYE€HUSA U
NPUMEHCHHE BaKHECHUINTNX HEMETAJLJIOB.
XapakTepHuCTHKa COCTaBa, CTPOCHHUS U OOIIHX
CBOMCTB Ba)KHEUIIIUX KJIACCOB HEOPIraHUYECKUX
COECIUHEHUN.

OrmnumcaHre cocTaBa U CBOMCTB BaXKHCUIIINX
MpEeJACTABUTENIEH OPraHUYECCKUX COCTUHECHUMN:
METaHOJIa U dTAHOJIA, CJIOKHBIX 3(UPOB, JKUPOB, MBI,
KapOOHOBBIX KHUCIIOT (YKCYCHOW KHUCJIOTHI),
MOHOCaxapua0B (TJIFOKO3bI), JUcaxapua0B
(caxapo3bl), TmoarucaxapuaoB (Kpaxmaia

M 1EJUTIOJIO3bI), aMUHOKHCIIOT, OCJIKOB,
HCKYCCTBEHHBIX U CHHTETUYECKUX HOJIUMEPOB
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XUMHUYECKUU

Hcnonp3oBanue B yuyeOHOU U MTPOPECCHOHAITBHOMN

S3BIK U AESATEJIbHOCTH XUMHUYECKUX TEPMUHOB U
CHUMBOJIMKA CHMBOJINKH.
Ha3piBaHnne n3y4eHHBIX BEIIECTB MO TPUBUAIILHOW WU
MEXAYHAPOJHOM HOMEHKJIATYPE U OTPAKEHHUE COCTABA
ATUX COCJIMHCHUM C TIOMOIIBIO XUMHUYECKUX (HOpPMYII.
OTpakeHne XUMHUYECKUX TPOIIECCOB C ITOMOIIBIO
YPaBHEHUU XUMHYECKUX PEaKIUul
XUMUYICCKHUES OOBsiICHEHHUE CYIITHOCTA XUMHYECKUX TIPOIECCOB.
peaKkiuu Krnaccudukanys XHUMUYECKUX PEAKIIUKN 110 Pa3JIUYHBIM
MpU3HAKaM
XUMHUCSCKUN BrinmonHeHnEe XUMHUYECKOTO SKCIIEPUMEHTA B OJTHOM
SKCIIEPUMEHT COOTBETCTBHUHU C MpPaBUJIaMU TEXHUKH O€30MacCHOCTH.
HaOmronenue, pukcupoBaHue U ONUCaHUE PE3YJILTATOB
OPOBEJICHHOT'O AKCIIEPUMEHTA
XumMuaeckasi IIpoBenenne camMOCTOSITENBHOTO TMOMCKA XUMHYECKOU
uHOpMaIIUsI uHopMaruu c HCITIOJIb30BAaHUEM pa3IUYHBbIX

WCTOYHUKOB (Hay9YHO-TIOMYJISIPHBIX U3JaHUH,
KOMITBIOTEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
HWCIIOJIb30BAaHUE KOMMBIOTEPHBIX TEXHOJOTUH IS
00padoTKHU U Iepegadyrl XUMHUIEeCKOU nHpOopMauu U
€€ TIPEJICTaBIICHUS B PAa3JIMYHBIX (popmax

IIpodunsHOC 1

OOBsICHEHUE XUMHUYECKUX SIBJICHUM, IPOUCXOISAIINX B

HAayK O »KUBOH
npupoe. Metoabl
HAY4YHOTO
IMMO3HAHUS

B OMoJIOruu

npo¢deCCUOHAIILHO | IPUPOAE, OBITY U Ha IIPOU3BOJICTBE.
3HAYMMOC CoObnroeHne mpaBuil SKOJIOTHYSCKHA TPAMOTHOTO
coaepIKaHue MOBEACHUS B OKPYKAIOIIEH cpene.
Cobmroienue nmpaBui 0€30I1aCHOTrO OOpaleHus! ¢
TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMH, JITA0OPATOPHBIM
o0opyIOBaHUEM.
Kpurnueckasi oneHka 1OCTOBEPHOCTH XUMHUYECKOU
nuHGOpPMAIIUH, TOCTYNAIOIICH U3 pa3HbBIX
UCTOYHHUKOB
BHUOJIOI'Us
buomnorus — 3HAKOMCTBO C OOBEKTaMU U3YUYCHHUSI OHOJIOTHUH.
COBOKYITHOCTH BrisiBieane posu Ouosiornv B GOpMHUPOBAHUH

COBPEMEHHOU €CTECTBEHHOHAYYHOU KapTUHBI MUpPa U
NPAKTUYECKOM JICATEIbHOCTH JIFOAEU
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Kierka

3HAKOMCTBO C KJIETOYHOU TE€OPHUEH CTPOCHUS
oprann3moB. [lomyuyeHue npencraBieHus O POJIU
OpPraHMYECKHUX ¥ HEOPTaHNUYECKUX BEIIECTB B KIIETKE.
3HaHUE CTPOECHMSI KJIETOK MO pe3yJibTatam padboThl

CO CBETOBBIM MHKPOCKOITOM.

YMEHHe OIHMChIBATh MHUKpOMperaparbl KJIETOK
pacTeHuil. YMeHHe CpaBHUBATh CTPOCHHUE KIIECTOK

Opranusm

3HaHue OCHOBHBIX croco0oB Pa3MHOXEHUS
OpraHu3MOB, CTaJHWW OHTOreHe3a Ha [OpUuMepe
geJIoBeKa.

3HaHHUE [OPUYUH, BbBI3BIBAIOIINX HApPYLUIEHUS B
pa3BUTHH OpPTraHU3MOB. YmMenue IMOJIBL30BaThCS
T€HETUYECKOU  TEPMHHOJIOTHUEM W  CHUMBOJIUKOMU,
peniaTth NpoCTEUNTNE TEHETHYECKUE 3a/1a9u.

3HaHHE 0COOCHHOCTEH HACIEACTBEHHON U
HCHACJICACTBCHHON N3MCHYMBOCTU U HUX

OMOJIOTHYECKOU POJIM B IBOJIOIIUHU KHBOTO

Bun

YMeHne aHalIu3upoBaTh U OLICHUBATH Pa3JINUHbIC
TUIIOTE3bI IIPOUCXOXKACHUS YKU3HU Ha 3eMIIe.
YMeHne mpoBOIUTH OITMCAaHUE 0CO0Eeit OHOTO BUIa MO
MOP(HOITOTrHIYEeCKOMY KPUTEPHIO.

Pa3Butne criocoOHOCTEH SICHO M TOUHO M3JIaraTh CBOU
MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPMHUMATh U aHAJIM3UPOBATh MHEHUSI COOECETHUKOB,
HpU3HAaBas IpaBo JAPYroro 4ejaoBeKa HAa MHOE MHEHHE.
YMeHHne J0Ka3bIBaTh POACTBO YeJIOBEKA U
MJIEKOMHUTAIOIINX, OOITHOCTh U PABEHCTBO
4eJOBEUYECKUX pac

DKOCHUCTEMBI

3HaHHWE OCHOBHBIX YKOJIOTHYSCKUX (PAaKTOPOB U HUX
BJIMSAHUSA HA OPpraHU3MBbI.

3HaHI/Ie OTJIMYUTCIIBHBIX ITPHU3HAKOB MCKYCCTBCHHBIX
COOOIIIECTB — arpoOdKOCHUCTEM.

IMTorydyeHnue nmpecTaBICHUS O CXeME IKOCHUCTEMBI

Ha npumepe 6uocdepsl.

JleMoHCTpaIusi yMESHHUSI TIOCTAHOBKHY IEJICH
NEeSITEIBHOCTH, TUTAHUPOBAHUE COOCTBEHHON
AEATENBLHOCTH JJI1 JOCTHUKEHUS TOCTABIEHHBIX
uenef/'I, OpeABUIACHHUSA BO3ZMOKHBIX PE3YJIbTATOB 3THUX
JICHCTBUI, OpraHU3aIlHU CAMOKOHTPOJISI U OIICHKH
IIOJIYYEHHBIX PE€3YyJIbTATOB.

OOy4yeHHne COOJIFOJCHUIO TMpPaBUJI  MOBEIACHHUS B
npupojie, 6epe)KHOMY OTHOIICHUIO K OMOJIOTHYECKHUM
oObekTaM  (pacTeHHUsIM W  JKHUBOTHBIM W HUX
COOOIIecCTBaM) U UX OXpaHe
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1.4. KosimyecTBO 4aCOB HA 0OCBOeHMe padoyeil MporpaMMbl TUCIUILIAHBI:
MaKCHUMaJIbHON yueOHOW Harpy3ku oOyudatomierocs 162 gaca,
B TOM YHCIIE:
00s13aTeIbHON ayIuTOpHOM yueOHOM Harpy3ku oOydatomierocsi 108 wyacos;
CaMOCTOSITeNIbHOM paboThl 0Oy4Jaromerocs 54 dacoB
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2. CTPYKTYPA U COAEPKAHUE YYEFHOU JUCITATIJIMHBI

2.1. O6beM yueOHOI JMCHUIIIMHBI M BUABI Y4e0HOi padoThI

Bup yueOHoii padoTnl

Oobvem uacos

MaxkcumajibHas yyeOHasi HArpy3Ka (Bcero) 162
Oo0s3aTesqibHAsI ayIMTOPHAsA yuyeOHas HArpy3Ka (Bcero) 108
B TOM YHCJIE!
n1abopaTopHblie paboThI 20
[IPAKTUYECKUE 3aHATUS 18
KOHTPOJIbHBIE pabOTHI
KypcoBas padoTa (IpoeKT)
CamocrosiTesibHasi padoTa o0y4ariuerocs (Bcero) 54

B TOM YHCJIC:

IIOATrOTOBKA OTUCTOB

IMOJATOTOBKA pe(l)epaTOB 110 TCMaM

paboTa ¢ TOTMOTHUTEIHHON JTUTEepaTypOn

Nrorosas arrecramus B popme audGepeHIInPOBAHHOTO 3a4eTa
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2.2. Temamuueckuit nnan u cooeprycanue yueonou oucyunaunvt O0/Ib.08 «EctecTBO3HaHME)

HanmenoBanue Coaep:xanue y4eOHOro MaTepuasa, 1a00paTopHble M NPAKTHYECKHE Pa0OThI, CAMOCTOATEIbHAS O0bem | YpoBeHb
pa3aesioB U TeM paboTa 00y4aomuxcs. 4acoB | OCBOEHUS
1 2 3 4
Du3zuka 98
Pasznen 1. BBenenne 4
Temal.l. Copepxxanue y4eOHOro Marepuaja 1
BBeaenue. ®duznka — GyHAaAMEHTAIbHASI HAyKa O MPUPOJIE.
CamocrosiTesibHasi padora 3
O3HakoMJICHHE C YUEOHOU JIMTEpaTypoi 1O JUCIMILTHHE
Pasznea 2 MexaHuka 28 2
Tema 2. 1 Copepxxanue y4eOHOro MarepHaja 3
Kunemaruka. Mexanunueckoe amwxeHue. Cucrema orcuera.
PaBHOYCKOpeHHOE TIPSAMOJIMHEHOE ABHKeHHE. Y ckopeHue. CBoOOIHOE TTaJICHUE TeJl.
CamocrosiTesibHasi padoTa o0y4yaroumuxcst 5
[ToaroroBka pedepaton
dusrka B COBPEMEHHOM IIUPKE.
duzuvyeckue METOIbl UCCIICIOBAHUS MAMSITHUKOB UCTOPUH, aPXUTEKTYPbI U
NPOU3BEJICHUIN UCKYCCTBA.
Tema 2.2. Coaep:xxaHue y4yeOHOro MaTepuaJia 2
JIMHAMHUKA. Macca u cuna. Bzaumogaeiicteue ten. 3akoHbl AMHAMUKU. CUIIbl B IpUpoOie. 3aKOH
BCEMHUPHOTO TSITOTCHUSI
JlabopaTopnasi padota Nel 6
HWccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI OT Beca Tela.
JlabopaTtopHasi pabora Ne2 I3ydueHne 3aKOHaA COXpaHEHHsI MMOYJIbca
CamocrositeibHass paGora I[loaroroBka pedeparoB: Marepus, ¢GOpMbI €€ ABUKESHUS U 5
CYIIIECTBOBAHMSI.
IlepBrlii pycckuii akageMuk M. B. JlIomoHOCOB.
Tema 2.3 3akonbl |Coaep:xaHue yuyeOHOro MaTepuajia 2
COXpaHeHHs B HNmnyinbc Tena. 3aKkOH COXpaHEHUsI UMITyJibca. PeakTUBHOE JIBUKEHUE.
MEXaHHUKE. Mexanudeckasi padora. MomHOCTh. MexaHnudeckasi JHeprusi. 3aKOH COXPaHESHUs MOJTHOM
MEXaHHUYECKOM  DHEPruMu.
CamocrosiTesibHasI paGoTa 5
HOZ[FOTOBKa pe(bepaTOB: I/ICKyCCTBO 1 IponeCC NMO3HaAHMsI. duzuka u MY3BIKAJIBHOC NMCKYCCTBO
14

Pa3znen 3.0cHOBBI MOJIEKYISIPHOM (PU3UKH ¥ TEPMOJANHAMMUKHA
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Tema 3.1 Conep:xxanue y4yeOHOro MaTepHaJia 4 2
MouekyasipHasi AToMHUCTHYECKAsl TEOPUsI CTPOECHHUS BellecTBa. Macchl U pa3Mepbl MOJIEKYII.
dusuka. Nneanpubiii ra3. Temneparypa YpaBHEHHUE COCTOSTHUS UAEAJIBHOTO ra3a.
Mogens xxujakoctu. IloBepXHOCTHOE HaTs’)KeHUE U cMauuBaHue. Kpucrauinmueckue u
aMmop(dHBIE BEIIECTBA.
CamocrosiTeibHasA padoTa 4
IToaroroBka npe3eHTanui Mo NPONJIECHHBIM TEMAM
Tema 3.2 Copepxxanue y4eOHOro Marepuaja 2
TepMoauHAMMKA. BrayTtpennsisi sHeprusi. Pabora u TemiooTr/iauya KaK CrocoObl U3MEHEHHSI BHYTpPEHHEU
DHEPrUU.
IlepBbIif U BTOPOI 3aKOH TEPMOAMHAMMUKHU. TeMJIOBbI€ MAILIMHBI U UX HPUMEHEHHE.
CamocrositesibHast padora 4
[ToaroToBKa Mpe3eHTALM 10 TPOWUIEHHBIM TEMaM
Paznen 4. Ocnoewt snexkmpoounamuxu 28
Tema 4. 1 Conep:kanue y4e0OHOI0 MaTepuaJia 4 2
DJaekTpocTaTuKa. |B3aumojeicTBrue 3apsHKEHHBIX TEJl. DIEKTPUIECKUN 3apsi. 3aKOH COXpaHCHUS
3JEeKTpUUYecKoro 3apsiaa. 3akoH KysoHna.
DJIEKTPOCTATUYECKOE MOJIe, €0 OCHOBHBIC XaPAKTEPUCTUKH U CBSI3b MEXKJY HUMH
CamocTrosiTesibHast padoTa 4
[Ipe3eHTanMy 10 IPOWICHHBIM TEMaM.
Tema 4.2. Copepxxanue y4eOHOro marepuajia 2
IMocTosinnbiii TOK. |[locTOsiHHBIN 3eKkTpUUecKkuit Tok. Cruia ToKa, HampsHKeHUe, ConpoTuBiaeHue. 3akoH Oma
3akon OMa i yyacTKa [eNH U MOJHOM 3JeKTpuyecKoil nenu. PaboTa ¥ MOIIHOCTh MOCTOSIHHOTO TOKA.
JlaGopaTtopnas padora Ne3 6
CoOopka 2IeKTpUUECKOHN Iernr, U3MEPEHUE CHIIbI TOKAa U HAMNPSPKEHUSI Ha €€ Pa3IudHbIX
y4dacTKax.
CamocrosiTetbHas padoTa 4
[Ipe3eHTanMy 10 NPOKWICHHBIM TEMaM.
Tema4.3 Maruutnoe | Colep:xkanue y4e0HOro MaTrepuaJia 4
noJjie MarnutHoe nose JlecTBME MarHUTHOIO MOJsI HAa MPOBOJHHUK C TOKOM. 3aKOH AmIiepa.
DNeKTpoABUTATENb. SIBlIeHHE JI€KTPOMarHUTHOH UWHIYKITUH.
JlabopaTropHasi padora Ned4 VMzyuyeHue siBI€HUS DJIEKTPOMArHUTHOW MHAYKIIUHA 4
Paznen 5. KosieOanusi 1 BOJIHBI 10

17




TeMa5.1 Coaep:xxanue y4yeOHOro MaTtepuajia 2 2
MexanudecKne Wu CBoOoaHbIe KoJicOaHusi. MexaHW4YeCKHe BOJIHbI 3BYKOBBIC BOJIHBI. JICKTPOMAarHUTHBIC
WIEKTPOMATHUTHBIE kosicOanus. Cet. JIMH3BI
KoJIe0aHust u | JlabopaTopHas pabora Ne5 4
BOJIHBI. JIMH3BI. M3yuenune konedaHuii MaTeMaTHIECKOTrO MasiTHUKA

CamocrosiTeibHas padoTa M3yueHne TeM U MOAroToBKa pedepaTtos 4

VY bTpa3ByKOBBIC BOJHBI. YJIBTPA3BYK M €r0 HMCIIOJb30BAaHHWE B MEIUIIMHE W TEXHHKE.

N3yuenue natepdepeHinu u audpakiinu ceeta. PazButue npeAacTaBieHU 0 MPUPOAE CBETA.

3aKOHBI OTPAXKEHUS U TPEJIOMJICHUSI CBETa.

Paznen 6 DjieMeHThI KBAHTOBOH (PU3NKH 4

Tema 6. DJeMeHTBI Couepmafme yqeﬁﬂoro MaTepHaJia 2 2
KBaHTOBOH QUMK | Kpapropas runoresa [lianka. Dotos(dexr.

Monenu ctpoenust atoma. OnbIT Pezepdpopaa. CoctaB u cTpoeHHE aTOMHOTO siipa. PainoakTHBHOCTS.
Tema 7. Beesennas u | Conep:xanue yuyeOHOro Matepuajia 2 2
€€ IBOJTIOIMS Crpoenue n passutue Beenennoii . [poucxoxaerne ComHedHOM

Xumus. 42
OBIIAA U HEOPTAHUYECKAS XUMUSA
Pa3nen 1. HEOPTAHUYECKAS XUMMUS 20

Tema 1.1 Beenenne |Coaepxkanue y4eOHOro Marepuaa 2 2

Xumuueckas KapTuHa Mupa. Pojb XUMHUHM B )KU3HU COBpEMEHHOTO obmiecTBa. [IpuMeneHne qOCTHKEHUH

COBPEMEHHON XMMUHU
Tema 2.1 Ocnosublie | Conep:xxanue yuyeOHOro MaTepuajia 2 2
nmoHsiTusi W 3axonsl | [Ipeamer xumun. BemectBo. ATom. Monekyna. XUMUYECKUN 3JIEMEHT U (JOPMBI €T0 CYIIECTBOBAHMS.
XHMHH [IpocTbie U ClOXHBIE BEIIECTBA.
Tema 2.2. Coaep:xxanue y4ye0OHOro MmaTtepuajia 2 2
Iepuoauyeckuii [Tepuoanueckuit 3akoH. [lepuoanueckas cucrema xumMmuueckux sneMeHToB J[. M.Menaeneesa.
3aKOH 3nayenue [lepnoanyeckoi CUCTEMBI U1 pa3BUTHS HAYKH M TOHUMAaHMSI XUMUYECKOW KapTUHBI MUPA.
u Iepuoanueckast CamocrosiTesibHasi padora [loaroroBka pedeparos 1Mo Temam: 4
cHeTeMa XuMmyeckny | [IEXBaTKa MPOIOBOIBCTBUSL KaK rio0aibHas podiieMa 4ejJ0BeUeCTBa U Iy TH €€

peuieHus.
3jemenTosB /. U.
MenaeieeBa
Tema2. 3. Ctpoenne |Conep:kanue yye6HOro marepuana 2 2

BelieCrBsa

BaneutHocts. KaTHOHEI U aHUOHEL.
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Tema 2.4. Bona. Coaep:xxanue y4yeOHOro MaTtepuajia 2 2
PacTeophl Boza B npupoje, ObITy, TEXHUKE U HAa TPou3BocTBe. ONpEeCHEHNE BOJIBL.

[TonsiTHEe 0 XUMUYECKOU peakIui. TUIIBI CKOPOCTh M (PAKTOPBI, OT KOTOPBIX OHA 3aBHCHT.
Tema 2.5 Conep:xxaHue y4yeOHOro MaTepHaJia 2 2
Heoprannueckue OKcuibl, KUCIIOTHI, OCHOBaHMs, coiii. Bomoponusliii mokaszarens pH pactBopa. O6mmue ¢pusnueckue u
COeIMHEH NS, XUMUYECKHE CBOMCTBA METAJJIOB U HEMETAIIIOB
Kaaccudurxanus IpakTuyeckue 3ansitus Nel, Ne2 4
HEOPraHUIECKUX Onpenenenne pH pactsopa conei.
COCAMHEHHM H HX B3anmoieiicTBre METaLIOB ¢ paCTBOPAMH KHCIIOT M COJIEH.
cBoiicTBa. MeTaslibl.
HemeTtanibl.

Pa3nes 2. OPTAHUYECKASI XUMMSI. 22

Tema 2.1. OcHoBubie | Colep:kaHue y4eOHOro MaTepuaJia 2 2
NOJ10KeHHST TEOPHH MHoroo0pasue opraHnueckux coequHeHui. [ToHsTHE H30MEpHH.
cTpoenus CamocTrosiTejibHasi padoTa OArOTOBKA COOOIICHUI 4
OpraHMYecKuX JKupsl kak NpoAyKT NUTAHUSA U XUMHUYECKOE ChbIPpbE
CoeﬂHHeHHﬁ I/ICTOpI/IH BO3HHUKHOBCHUSA U Pa3BUTHUA Opl"aHH‘-IeCKOﬁ XUMHUHU.
Tema2.2 Conep:xxanue yuye0OHOro MaTepuajia 2 2
YI1eBo10pobI [IpenenbHble W HEMpeAeNbHBIE YTIAEBOAOPOAbl. Peakmus mnonuMepusanuu. [lpupoaHble HWCTOYHHKU

YIJIEBOJIOPOJIOB.

CamocTosiTeibHAs padoTa MOATOTOBKA COOOIICHUN 4

VYr1eBo10poIibl KaK OCHOBA MEXIYHAPOIHOTO

COTPYAHUYECTBA ¥ BAXXHEHIIINI UCTOYHUK opMUpOBaHUs OroxeTa PD
Tema2.3. Conep:xxanue y4yeOHOro MaTepuajia 2 2
Kuciaopoaconepskany | [IpeAcTaBUTENN KUCIOPOACOACPIKALINX OPTaHNIECKUX COCIMHCHHIN: METHIIOBBIN ¥ 3TUJIOBBI CIIUPTB,
ue opranmueckue | [MIMLIEPUH, YKCYCHAs KHCIOTA. JKUPBI Kak ClI0XKHBIE SQUPBL. YTIEBOABL: ITII0K032, KpaxMall, LEJUTI0II03a.
BelllecTBa
Tema2.4 Conep:xxanue yuyeOHOro MaTepuajia 2 2
A3oTconepikammue AMUHBI, aMUHOKHUCIIOTHI, 6enku. CTpoeHue u Ouonorndeckas GyHKIHS OEIKOB.
OpraHuvecKue
coeIMHEeHUsI
Tema2.5 Ilnacrmaccel | Conep:kanne y4e6HOro MmaTepuasia 2

M BOJIOKHA.

IlonsaTue o maacTMaccax U XMMUYECKHUX BOJIOKHAX. HaTypaJ'ILHBIe, CUHTCTUYCCKUC N UCKYCCTBCHHBLIC

BOJIOKHA
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Tema 2.6. Xumusa u
JKU3Hb. XMMUA B
ObITY.

Coaep:xxanue y4yeOHOro MaTtepuajia
XUMHUECKUE IIEMEHTHI B OpraHu3Me yesoBeka. OpraHudeckre u HeopraHmdeckue Beniectsa. OCHOBHBIC
KHU3HCHHO HGOGXOIII/IMLIG COCANHCHUA: 6€JIKI/I, YIJIEBOAbI, ) KUPbl, BUTAMUHBI.

CamocTrosiTejibHasi padoTa OArOTOBKA COOOIICHUI

CuHTEeTHYECKHUE MOIOIIINE CPEACTBA: JOCTOMHCTBA U HEIOCTATKU

Ponbs XUMHUECKUX 2JIEMEHTOB B KU3HM pacTeHUHN. Y 100peHuss. XUMUYECKHE CPEICTBA
3aIUTHI PACTCHUU

buojgorns

32

Tema 1. buosorus -
COBOKYITHOCTb HAYK 0
JKUBOM IpUpoje.
MeToabl HAYYHOT 0
NMO3HAHMSA B
0MoJIOTHH

Conep:kanue y4eOHOI0 MaTepuaJia

JKusas nmpupona Kkak 00bEKT N3ydeHHs] OMOJIOTHH.

Tema 2. Kinerka

Conep:kanue y4eOHOI0 MaTepuaJia

buonoruueckoe 3HaueHNE XUMUYECKUX 3JIEMEHTOB.

CrpoeHue HyKJI€OTUIOB U CTpYKTypa nosmuykineotuanbix neneit JHK u PHK,AT®.
Bupycsl u 6akrepuodaru

IIpakTHyeckoe 3ansaTue Ne3
Habmoienue Ki1eTok pacTeHui U )KUBOTHBIX MOJ] MUKpPOCKOTIOM .CpaBHEHHE CTPOCHHUS KJIETOK pacTeHHUH U
JKUBOTHBIX.

Tema 3. Opranusm

Conep:xxanue y4uye0OHOro MaTepuajia

Opranusm — eauHoe 1enoe. MHorooOpasue opraHu3mMoB. OOMEH BELIECTBOM M 3HEPrUel ¢ OKpyKarolei
Cpelloil Kak He0OXOAMMOE YCIIOBHE CYIIECTBOBAHUS KUBBIX CUCTEM.

OOume mnpencTaBieHUsT O HACIEJICTBEHHOCTH M M3MEHYMBOCTH. | eHeTMdeckas TEpPMHMHOJOTUS U
CUMBOJIMKA.

3aKOHOMEPHOCTH HACJIEI0BAHUS.

ITpakTHyeckue 3ansatus Ne4, NeS
Pemenne OJICMCHTAPHBIX TCHCTUYCCKHUX 3a/1a4.
AHaJIN3 U OLICHKA 3TUYECKUX aCHEKTOB PAa3BUTUsI HEKOTOPBIX MCCIIEOBaHUI B OMOTEXHOJIOTHH

Tema 4. Buj.

Conep:xxanue y4yeOHOro MaTepuajia
DBOJIIOIMOHHAS TEOPHS U €€ POJib. By, ero kpurepuu.

['unoTe3sl NPOUCXOKACHHS )KU3HU. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH.

IIpakTuueckue 3ansaTusa Ne6 Onucanue ocodelt Buaa Mo MOphoIOrH4ecKoOMy KPUTEPHUIO.
AHaJIn3 ¥ OlLIEHKA Pa3JIMYHBIX TUIOTE3 MIPOUCXO0XK/ICHHUS KU3HHU U YEJIOBEKa
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Tema 5. dxkocucrems | Colep:kanue y4e0HOro MaTepuaJa
[lpenmer m 3amaum skonoruu. buocdepa - rmobambHas skocuctema. Yyenne B. W. Bepnanckoro o
ounocdepe. Ponb )xuBBIX OpraHu3MoB B 6nocdepe.

IIpakTHyeckue 3ansaTus Ne7 , Ne§

CpaBHuUTeNbHAs XapaKTePUCTHUKA IPUPOIAHBIX SKOCUCTEM U arpO3KOCUCTEM CBOEM MECTHOCTH.
CocraBiieHue cXeM NepeJadyn BEIECTB U SHEPTUU

OKCKypcusi 10 TeMe:

Msoroo6pa3ue BuoB. Ce30HHbIE U3MEHEHUS B IPUPO/IE (OKPECTHOCTH TEXHUKYMA).
EcTecTBeHHBIE M NICKYCCTBEHHBIE IKOCUCTEMBI (OKPECTHOCTH TEXHUKYMA).

CamocrositeibHas padoTa
OdopMmieHre 0TYETOB 10 SKCKYPCUU

Tembl pedepaToB (10K/I1a10B), HHIAMBUAYATbHbBIX IPOCKTOB

s Matepus, (OpMbI €€ JBUKEHUS U CYIIECTBOBAHMS.

*s [IepBblii pycckuil akageMuk M.B.JIoMOHOCOB.

e+ ICKyCCTBO M MPOLECC TTO3HAHUS.

s @u3MKa U MYy3BbIKAJIIBHOE UCKYCCTBO.

*+ [[BeTOMY3BIKA.

e Ou3uKa B COBPEMEHHOM LIUPKE.

*» OuU3NUECKUE METO/IBI NCCIIEA0BAHNS TAaMATHUKOB UCTOPUH, APXUTEKTYPBI U IPOU3BEIEHNN HCKYCCTBaA.
¢ Hay4HO-TeXHUYECKHI Tporpecc U MpoOIeMbl SKOJIOTHH.

s buoTtexHoNOrus ¥ reHHas HHXeHepust — TexHonoruu X XI Beka.

*« HaHOTEXHOJIOTMS KaK IPUOPUTETHOE HANPABJIEHUE Pa3BUTUSI HAYKU U NTPOU3BOJICTBA B Poccuiickoit
denepanuu.

s OxpaHa OKpy>Karollel Cpelibl OT XUMUYECKOTO 3arpsi3HEHUS.

e PacTBOpHI BOKPYT Hac.

*s YCTpaHEHUE )KECTKOCTH BOJIbI HA IPOMBILUIEHHBIX TPEANPUITHSX.

*s MlcTopusi BOBHUKHOBEHUS U PAa3BUTHSI OPraHUUYECKON XMMHUU.

*s YTII€BOABI U UX POJIb B )KUBOM MPUPOJE.

*¢ JKupbl Kak MPOIYKT MUTAHUS U XUMUYECKOE ChIPhE.

s HexBaTKka MpoJI0OBOJIBCTBUS KaK IiI00alibHas MpobiieMa YeIoBeUecTBa U MYTH €€ PELICHHUS.

s CpezcTBa TMTMEHBI HA OCHOBE KHCIIOPOJACOIEPKAIIMX OPTaHUYECKUX COCTUHEHUI.

*« CUHTETUYECKHE MOIOIIUE CPEACTBA: TOCTOMHCTBA U HEJJOCTATKH.

e¢ Jlepunmut Genka B MUIIEBHIX MPOAYKTaX U €ro MPEOJI0JICHUE B PaMKax TII00aTbHON TIPOI0BOJILCTBEHHOM
IIPOrPaMMBI.




« B.W. BepHajckwii 1 ero yueHue o ouocdepe.
e¢ lcTOpHS U pa3BUTHE 3HAHHI O KIIETKE.

o« [Tomynsamus Kak eqUHULA OMOJIOTUYECKOM IBOJIOLIUH.

o¢ [Tomymsmus Kak SKOJIOrMYeCcKas eAMHULIA.

¢ CoBpeMEHHbIE B3IJIs/1bl HA OHOJIOTHYECKYIO 3BOIOLHUIO.

¢ CoBpeMEHHBIE B3IJISI/IbI HA IPOUCXOXKACHNUE YEJIOBEKA: CTOJKHOBEHUE MHEHU.
*« COBpEMEHHBIE METO/IbI UCCIIEIOBAHUS KIIETKH.

¢ Cpezpl 0OMTaHMSI OPraHU3MOB: IPUUMHBI pa3HOO0pa3Hsl.

¢ OKpyXaromas 4YeJI0BeKa cpe/ia M €¢ KOMIIOHEHTBI: Pa3InYHbIe B3TJISIbI HA OJJHY TTpo0IeMy.

HUrorosas arrecranus B popme nud¢epeHUMPOBAHHOIO 3a4eTa

Bcero:

162

Jl1 XapakTepuCTUKN YPOBHS OCBOCHHS yUY€OHOI0 MaTepualla UCIOIb3YIOTCs ClIelyroInue 0003HaueHus:

1 — 03HaKOMUTENbHBIN (y3HaBaHUE PaHEe U3YUEHHBIX 00OBEKTOB, CBOMCTB);

2 — penpoayKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTH 0 00pa3ily, HHCTPYKLUHU WU O/ PYKOBOJICTBOM)

3 — IpOAYKTUBHBIHN (IUTAHUPOBAHHUE U CAMOCTOSTEIHLHOE BBHIIIOJHEHUE ICATEIbHOCTH, pelICHHE MPOOJIEeMHBIX 3a1a4)
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3. YCJI0OBUSA PEAJIM3ALIMU ITPOI'PAMMBI TIUCHUIIJIMHBI
3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MaTE€PHAJbHO-TEXHHYECKOMY 00ecnedeHHI0

OcBoeHue nporpamMmbl y4eOHOW IUCHUIUIMHBI «EcTecTBO3HaHME» MPOBOAUTCS B YUEOHBIX
KaOuHeTax 1o (hu3MKe, XUMUHU, OMOJIOTUH, B KOTOPBIX UMEETCS BO3MOKHOCTh 00€CIIeYnTh CBOOO THBIH
noctyn B HMHTepHer BO BpeMmsi Y4eOHOro 3aHSATHSI U B IIEpUOJ BHEY4YEOHOW JAESITeIbHOCTU
o0yyJaronumxcsi.

[Tomemenuss kaOWMHETOB (U3UKH, XMUMHM U OHOJOTHUU YJIOBJIETBOPSIOT TpeOOBaHUSIM
CanurapHo-3nuieMuonornyeckux mnpasuwil u HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHsl
TUIIOBBIM 000pYy/IOBaHMEM, IOCTATOYHBIM [UIS BBINOJIHEHHs TPEeOOBAaHUI K YPOBHIO IOATOTOBKH
00yyJaronmxcsi.

B kabunerax ecTb MyJbTHUMEAMHHOE 000OpYyHOBaHME, IOCPEICTBOM KOTOPOTO YYACTHUKHU
00pa30BaTeNpHOrO Tpoliecca MPOCMATPUBAIOT BU3YyalbHYI0 HH(pOpManuio 1mo (u3MKe, XUMUU U
OHONOTrHH.

B coctaB yueOHO-METOIUYECKOr0 M MAaTepUabHO-TEXHUYECKOT0 00ecneueHHsl MporpamMmbl
yueOHOI qucuuIuinHbl « EcTecTBO3HAHME» BXOJAT:

. HarJSIIHBIC TIOCOOUS (KOMIUIEKTHI yUEOHBIX Ta0JIHI, IJIAKATOB, MOPTPETHI BHIIAIO0-
HIMXCSl YUYEHBIX B 001aCTU €CTECTBO3HAHUSA U T. I1.);

. UH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIE CPEJICTBA,

. TEXHUYECKUE CPECTBA OOYUYCHHS,

. BCIIOMOTaTeNIbHOE 000PY/I0BAHUE;

. OuOIHOTEUHbIN (OHST.

B Oubnuoteunsiii (ona BXomsT ydeOHUKH, yueOHO-MeToauueckne KomruiekTel (YMK),
o0ecrieynBaroIMe OCBOCHUE YyueOHOM mucuuiuinHbl «EcTecTBO3HaHME», PEKOMEHIOBAHHBIC WU
JOIMYIICHHBIE Ui WCIOJNB30BaHUS B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpTaHU3AIUIX,
peann3yonmx 00pa3oBaTeNbHYI0 MPOTpaMMy CpPEeIHEro o0miero oopa3oBaHus B MpeaesiaX OCBOCHUS
OIIOII CTIO nHa 6a3e 0CHOBHOTO 0011eT0 00pa30BaHUsL.

3.2. UudopmanuonHoe odecniedeHne 00yueHus
IlepeueHb pexoMeHAyeMbIX Y4eOHbIX uU3AaHuil, WHTepHeT-pecypcoB, A0ONMOJHHUTEIbHOMN
JINTEPATYPbI
HNCTIOJIbB3YEMAS JIMTEPATYPA
Jns ctyaeHToB

IMabpuensa O. C. Xumus s npodeccuid U CIeIUATIbHOCTEH: YUeOHUK IS CTY. YUPESKICHUMA
cpen. mpod. odpazoBanuss. — M., 2014.

I"a6puensn O.C. Xumus. [Ipaktukym: yae0. mocodue. — M., 2014.

INa6puensu O.C. u np. Xumus. Tectsl, 3a1aun 1 ynpaxHeHus: yued. nocooue. — M., 2014.

I"a6puensn O.C. Xumus. [Tocobue ns moaroroBku k EI'D: yueb. mocodue. — M., 2014.

Enxuna JI. B. buonorus. Bech mkoiapHBIN Kype B Tabumax. — M., 2010.

Epoxun 0. M. Xumus: 3anaun u ynpaxxHeHus: y4e0. mocoOue As CTy[. YUpeKIeHUH cpes.
npod. obpazoBanus. — M., 2014.

Epoxun 0. M. CO0OpHUK TECTOBBIX 33JaHUI 10 XUMUU: yuebd. MocoOue A CTY. YUPexKACHUN
cpen. pod. odpazoBanuss. — M., 2014.

KoncrantunoB B. M., PesanoB A. I'., ®axeeBa E. O. buonorus: y4eOHUK 1S CTYI.
yupexxaeHuit cpea. npod. oopazosanus / nmox pea. B. M. Koncrantunoa. — M., 2014.

Hemuenko K. O. ®usuka B cxemax u radonunax. — M., 2014.

[Mapmrytuna JI.A. EcrecTBo3HaHue. buonorus: yaeOHUK Ui CTYA€HTOB MPO(dhecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alui, ocBauBaroIuX npodeccuu u crenuanbHoctu CII0. - M., 2017
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Camoiinenko I1.U. EctectBo3nanue. du3nka: yuyeOHUK A CTYJIEHTOB MPO(ECcCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3alni, ocBauBaroImux npodeccuu u cnenuaabHoctu CIIO. - M., 2017

Camoiinenko I1.U. EcrectBo3nanue. ®usuka. COopHuK 3a1a4: yued. mocodue Ui CTyIeHTOB
npodecCHOHATIBHBIX 00pa30BaTENbHBIX OpPTaHU3alMii, OCBAWBAIOUINX MPOPECCHU U CIEHUATBEHOCTH
CIIO. - M, 2017

XUMHUsL: JJIEKTPOHHBIN yueOHO-MeToAnYecKuid komiuieke. — M.,  2014.

Jnis npenofaBarenei

06 ob6pazoBanuu B Poccuiickoit deneparuu: geaep. 3akoH oT 29.12. 2012 Ne 273-D3 (B pen.
®enepanbHbix 3ak0HOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 No 170-D3,
ot 23.07.2013 Ne 203-d3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ U3M., BHECEHHBIMU
®enepanbHbIM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Tpuka3 MunuctepcTBa oOpazoBanus u Hayku P® or 31 gexabps 2015 r. N 1578 "O
BHECCHUU H3MEHEHUH B (enepalbHbIii TroCcylapCTBEHHBIH 00pa3oBaTENbHBIM CTaHIAPT CPEIHETO
obmiero o0pa3oBaHus, yTBEPKACHHBIN MprUKa3oM MUHUCTEpCTBA 00pa3oBaHMs M Hayku Poccuiickoi
®enepauuu ot 17 masg 2012 r. N413"

[IpumepHass ocHoBHasi oOpaszoBaTelibHas MpPOTpaMMa CpEeAHEro oOImero oOpa3oBaHUs,
ol00peHHass pemeHneM  (eaepalbHOrO0  y4eOHO-METOJUYECKOTO OOBEIUHEHHs TI0  OO0IIeMy
obpazoBanuio (mpotokos ot 28 utons 2016 r. Ne 2/16-3).

WuTepHeT-pecypcsl

www. class-fizika. nard. ru («KmaccHast mocka nist mr0003HATENBHBIXY ). Www. physiks. nad/ ru
(«®Pu3uKa B aHUMAIIHSIX ).

www. interneturok. ru («Bugeoypoku 1o npeameTam MIKOJIbHOU MTPOTrpaMMBbI»).

www. chemistry-chemists. com/ index. html (3:1ekTpoHHBIH KypHaT «XUMUKUA U XUMHUSD).

www. pvg. mk. ru (omumnuana «I[lokopu BopoObeBsI TOphI»).

www. hemi. wallst. ru («Xumus. OO6pa3oBaTenbHBIN CAUT IS ITKOJIBHUKOBY ).

www. alhimikov. net (OOpa3oBaTenbHbBIN CAalT IS MKOJLHUKOB).

www. chem. msu. su (DnekTpoHHas OMOTUOTEKA 10 XUMUH).

www. hvsh. ru (xypHan «XuMus B IIKOIE»).

www. hij. ru (kypHan «XuUMHUs U )KUZHBY).

www. biology. asvu. ru (Bcst 6uonorus. CoBpemeHHas OMOJI0THSI, CTaTbi, HOBOCTH).

www. window. edu. ru/ window (EquHoe 0kHO JocTyIa K 00pa3oBaTeIbHBIM pecypcam
WutepHera no O1OI0THH)

24


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA JUCIIAITJIMHBI
KoHTpob M oOmeHka pe3yslbTaTOB OCBOCHUS AUCLUIUIMHBI OCYILIECTBISETCA IPENOJaBaTelIeM B

MpOLECCE MPOBEACHUS NPAKTUYECKUX 3aHATHH U

TECTUPOBAHUS,

a TakKKC BbIIIOJTHCHUA

06yanOHII/IMI/IC$I WHAWBHUIYAJIbHBIX SaHaHI/II\/’I, ITPOCKTOB, I/ICC.]'Ie)IOBaHI/II\/’I.

Pe3yabTarhl 00yueHust

®opMbI M METOAbI KOHTPOJISI U
OLICHKH Pe3Y/IbTATOB 00y4YeHHs

e JIUYHOCMHbIE:

—  YCTOWYMBBIA HMHTEpPEC K HCTOPUH W JIOCTHIKECHUSIM B
00JIaCTM ~ €CTECTBEHHBIX HAayK, 4YYBCTBO TOpPAOCTH 3a
POCCHIICKHE €CTECTBEHHBIC HAYKH;

—  TOTOBHOCTb K NPOJOKEHUIO 00pa30BaHus, MOBBIIICHUIO
KBaJIM(hUKALIMU B n30paHHOI npoeccuoHaIbHOM
JESITEeIbHOCTH C HCHOJb30BAHMEM 3HAaHMW B  00jacTu
€CTECTBEHHBIX HayK;

—  OOBEKTHUBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETECHIIMHA B
00JacTH €CTECTBEHHbIX HAyK JUIsl 4YeloBeKa M OOIlecTBa,
YMEHHME MCIOJIb30BaTh TEXHOJIOIMYECKUE JOCTH)KEHUS B
obnmactd (GUBUKK, XUMHUH, OWOJOTHU ISl TIOBBIIICHUS
COOCTBEHHOI'O HMHTEJIEKTYaJIbHOTO PA3BUTHUSL B BHIOPAHHOI
MPOECCUOHAIBHON  IESITEIbHOCTH;

—  YMEHHE IPOAHAIU3UPOBATh TEXHOTEHHBIE IOCIIEICTBUS
JUIST OKpYXaromend cpeapl, OBITOBOM W TMPOU3BOJCTBEHHON
JIESITEIIBHOCTH YEJIOBEKA;

—  TOTOBHOCTbH CaMOCTOSITEJILHO J100bIBaTh HOBBIE JJIs CE0s
€CTECTBEHHO-HAY4HbIE 3HAHUS C UCIOJIb30BAHUEM I 3TOTO
JIOCTYITHBIX HICTOYHUKOB ~MH(MOpPMAIIIH;

—  yMeHue YIPaBIATh cBOEH [I03HaBATEJIbHOMN
JIeSITeNIbHOCTHIO, IIPOBOJIUTH CaMOOLICHKY YpOBHS
COOCTBEHHOI'O MHTEJIEKTYaJIbHOI'O Pa3BUTHS;

YMEHHE BBICTPAUBATh KOHCTPYKTHBHBIE B3aMOOTHOILEHUS B
KOMaHJge [0 peUleHduo o0mux 3agad B objactu
€CTECTBO3HAHUS

* Memanpeomemuole:

—  OBJIAJICHHE YMEHUSMH WM HaBBIKAMU DPA3JIMYHBIX BUIOB
MO3HABATEJILHOW  JIEATENBHOCTH IS M3YYEHHsI Pa3HBIX
CTOPOH OKPY’KaIOIIEr0 €CTECTBEHHOTO MHPA;

—  NpUMEHEHHE OCHOBHBIX METO/I0B MO3HAHUS
(HaOnrofieHHs, HAy4YHOTO OJKCIEPUMEHTAa) Ul H3Y4YeHUs
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI MHUpA, C
KOTOPBIMH BO3HHKAeT HEOOXOIUMOCTh CTaJKHBATHCA B
npodeccroHanbHON  cdepe;

— yYMEHHE OIpEeNeNsiTh IeIH W 3aJa4d JCATEIbHOCTH,
BBIOMPATH CPE/ICTBA JUISl UX JOCTHKEHUS Ha IPAKTHKE;
YMEHHE  WCIOJBh30BAaTh  pPasiIMYHBIE  HMCTOYHWKH  JUIS
MOJIyYEeHHUsI €CTEeCTBEHHO-HAYYHON MH(OpMAIIUK U OIIEHUBATh
ee IOCTOBEPHOCTh ISl IOCTHKEHHSI TIOCTAaB- JICHHBIX IEJIeH U
3ajau

o AHanu3 BBIMOJTHEHHBIX
pedeparoB, TAOIHII, CXEM 10 TEMaM,
OTIOPHBIX KOHCIIEKTOB;

. [TpakTrdeckue 3a1aHus;

. Texkymui KOHTPOJIb:
WHIUBUTYyTbHBIA U (PPOHTAIbHBIN
OIIPOC B XOJI€ ayAUTOPHBIX 3aHATHIA;
. AHanu3 paboThl CTy/I€HTa C
y4eOHHKaMU, CIIPAaBOYHUKAMU,
HAyYHO-TIONYJISIPHBIMHU U3aHHSIMH,
KOMITBIOTEPHBIMU Oa3ami,
pecypcamu cetu HTEpHET;

. Bueayautopnas
camocTosiTeNbHast pabora

Wtorosas arrecranus B popme
Qg QepeHIPOBaHHOTO 3a4eTa

e npeomemHole:

- chOpMUPOBAHHOCTh YMEHUI MIOHUMATh 3HAYUMOCTh
€CTECTBEHHOHAYYHOI'0 3HAHUA ISl KaXKJIOTO YeJIoBeKa,
HE3aBHCHUMO OT €T0 MPOPECCHOHANTBHON JAeITeIHLHOCTH,
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paznuuath  (AKThl U OLIEHKH, CPAaBHUBAThH OLICHOYHBIE
BBIBO/IbI, BUJIETh UX CBA3b C KPUTEPUAMHU OLIEHOK M CBS3b
C KpUTEPSIMU C ONPEAECIEHHON CHCTEMOM LIEHHOCTEN.

— c(pOpPMHPOBAHHOCTh  MNPEJCTABICHUH O  IIETOCTHOM
COBPEMEHHOW €CTEeCTBEHHO- HAyyHOW KapTHHE MHpa,
IOpUpOZe KaK €IUHOM IIeJIOCTHOM CHCTEeME, B3aMMOCBSI3U
YeJIoBeKa, NpPUPOABI M  OO0IIeCTBa, MPOCTPAHCTBEHHO-
BpEeMEHHBIX MaciTabax Bcenennoii;

— BIQJICHUE 3HAHUSAMHU O Hauboyiee Ba)XKHBIX OTKPBITUSAX U
JOCTIDKEHUSIX B 00JAacCTH €CTECTBO3HAHMS, MOBIMSABIIMX Ha
ABOJIIOLIMIO MPEJCTABIEHUI O MPUPOJE, HA PA3BUTHE TEXHUKHU
U TEXHOJIOTHH;

— chOpPMHPOBAHHOCTh YMEHHS TPUMEHATH €CTECTBEHHO-
Hay4HbI€ 3HaHUS JUIsI OOBSCHEHUS OKpY’KAalOIIUX SBICHUH,
COXpaHEHUsI  3JI0pOBbs,  oOecrmeueHusi  0€30MaCHOCTHU
KHU3HECATEIbHOCTH, OEpPEeKHOTO0 OTHOIIEHUS K TMPHUPOJE,
paloOHaIbHOIO IPUPOIONOIb30BAHMSI, @ TAKKE BBINOJIHEHUS
POJIM IPaMOTHOT'O IOTPEOUTENS;

— c(hOpPMHPOBAHHOCTh TPEICTABICHUNA O HAYYHOM METOJIE
MO3HAHUS TPHUPOJBI M CPEACTBAX H3YYEHHUS MeErammupa,
MakpoMMpa W MHUKPOMHpA;  BIQJICHHME  IpUeMaMu
€CTECTBEHHO-HAayUHBIX HAOJIOJCHUH, OMBITOB, UCCIEIOBAHUI
Y OLIEHKH JJOCTOBEPHOCTH IOJIyYEHHBIX PE3YyJIbTaTOB;

— BJaJCHUE TOHATUHHBIM ammapaToM €CTECTBEHHBIX HayK,
MO3BOJIAIOIIMM I103HABAaTh MHpP, y4acTBOBAaTh B JUCKYCCHSIX
[0  €CTeCTBEHHO-HAy4YHbIM  BOIIPOCaM,  HCIOJIb30BATh
pa3NuYHble WCTOYHUKK HHGOpMAIMKA JUISI  TOATOTOBKH
COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCS K COOOIIEHUSM
CMU, conepxanM HaydHYIO0 HHPOPMALIHUIO;

—  c(hOpPMHUPOBAHHOCTb YMEHUH IOHMMATh 3HAYUMOCTh
€CTECTBEHHO-HAYYHOIO 3HAaHUS I KaXJ0ro 4eJoBeKa
HE3aBUCHUMO OT €ro Mpo(ecCUOHAIBHON JesTeIbHOCTH,
pazauuath (aKThl U OLIEHKH, CpaBHUBATb OLEHOYHbBIE
BBIBOJIbI, BUJETh MX CBS3b C KPUTEPUSMH OLIEHOK U CBSI3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMON  IIEHHOCTEM.

PesynbraTrhl 00y4yeHus

@DopMbI U METOAbI KOHTPOJISI H
OLIEHKM Pe3yJIbTATOB 00y4YeHuUsl

VYyeOusble aeiicTBUs

Pa3Butne crioco6HOCTEN SICHO M TOYHO U3JIaraTh
CBOM MBICITH, JOTHYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHMs], BOCOHPUHUMATh U aHAJIU3UPOBATH
MHEHUST COOECETHUKOB, TIPU3HABas MIPaBO JPYyTroro
4eJIOBEKAa Ha MHOE MHEHHE.

IIpuBeneHue npUMEPOB BIIMSHUS OTKPBITHH B
(u3uke Ha mOporpecc B TEXHUKE M TEXHOJIOTHMU
IIPOU3BOJCTBA

ITonumanune CMBICJIa TaKHUX puznuecknux

Moeie, KakK MaTepuaibHas TOYKaA,
UHEepIUaJIbHAsI CUCTEMa OTCUeTa.
N3mepenue MaccChl Tena pa3InYHBIMH

criocodbamu. I/ISMCPSHI/IC CHII BSaHMOHeﬁCTBHﬂ
TeJ1. BerauciaeHue 3HaUCHUS YCKOPCHHA TCJI I10
HN3BCCTHBIM 3HAYCHUIAM I[eI\/’ICTByIOH_II/IX CHII U

AHanu3 BBINOJIHEHHBIX pedepaTos,
TaOJIMII, CXEM 110 TeMaM, OTIOPHBIX
KOHCIIEKTOB;

[IpakTrnueckue 3ananus;

Tekymuii KOHTPOJIb:
WH/IMBUYAIbHBIA U GPOHTATBHBIN
OTIPOC B XOJI€ Ay JUTOPHBIX 3aHATHI
Amnanu3z paboThl CTYJICHTA C
y4eOHHKaMU, CIIPaBOYHUKAMU,
HAYYHO-TIONYJISIPHBIMU U3AaHUSMH,
KOMITHIOTEPHBIMH 0a3aMH,
pecypcamu cetu HTEpHET;
BueayautopHas caMocTosITENbHAS
pabota

2
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Macc TeJl.

YMeHue pasziuuarh CUJly TSDKECTM MW BEC Tena.
OOBsicHEHHWE M MNOPUBEJAEHHE NOPUMEPOB SBICHUS
HEBECOMOCTH.

IIpuMeHeHre OCHOBHBIX MOHSITHH, (GopMyln u
3aKOHOB JIMHAMMKH K PELICHUIO 3a]1a4
OOBsICHEHHE PEaKTUBHOTO ABMKEHHSI HA OCHOBE
3aKOHAa COXpaHEHHUs wuMIlyjabca. lIpumeHeHnue
3aKOHA COXPaHEHWs UMITYJbCa IJIsI BBIUHUCIICHUS

U3MEHEHUM CKOpOCTEU TEI npu ux
B3aUMOJICHCTBUIX.

Beruucnenne  paboThl CWJI U  WU3MEHEHHUA
KMHETUYECKOM  DHEpPruM  Tea. Brrancnenue
MOTEHIMAJIBHOW JHEPrUM TEJ B I'PABUTALIMOHHOM
oJIe. XapakTepucTuKka  IIPOU3BOJUTEIIBHOCTH

MAaIIWH U ABUTraTeJIEd C UCIIOJIL30BAHUEM ITOHSITHUS
MOIIIHOCTH

dopmynupoBaHue OCHOBHBIX HOJIOYKEHUM
MOJIEKYJISIPHO- KMHETHYECKOM TEOpUH.
BeinonHenue SKCIIEPUMEHTOB, CIIy>Kallnux
000CHOBaHUEM MOJIEKYJISIPHO-KMHETUYECKOMI

Teopuu. HaGmroneHne OpOoyHOBCKOTO JABMXKEHUS U
siBIIeHUST TUPPYy3UH.

OmnpeneneHye  napamMeTpoB  BeEllleCTBA B
razooOpa3HoOM COCTOSIHUM Ha OCHOBaHHHU
YpaBHEHHUsI COCTOSIHUS UA€aJIbHOI'O Trasa.
IIpencraBnenne B BHIEe Tpaduka HM30XOPHOTO,
H300apHOTO0 W H30TEPMHUYECKOrO0  MPOIECCOB.
Brruncienne cpenHeM KHMHETHYECKOW DHEpPruu
TEIJIOBOTO JIBMKEHUSI MOJIEKYJ MO M3BECTHOM
TeMIepaTrype BellecTBa. lM3MepeHue BIIa)KHOCTHU
BO31yXa

DKCHEepUMEHTAIbHOE  MCCJIEAOBAHHUE  TEMJIOBBIX
CBOMCTB BemlecTBa. Pacuer kojndecTBa TEIUIOTHI,
HEOOXOAUMOTO JJIsi OCYIIECTBJICHHUsS IIpoliecca
IIpeBpalleHNs] BEllecCTBa M3 OJHOI0 arperaTHoro
COCTOSIHUSI B IPYTOE.

Pacuer wu3MeHeHHMs1 BHYTpPEHHEM »>HEpPrum Tel,
paboThl

Bpruuciienue cuil B3auMOJICHCTBHUSI TOUEYHBIX
AIEKTPUYECKUX 3aPsI0B.

Bpruucsiienue HanpspKEHHOCTH M MOTEHIIMAalia
AJIEKTPUYECKOro II0JIsI OAHOIO M HECKOJBbKHX
TOYEYHBIX 3aps10B.

N3mepenne pa3HOCTH NOTEHIIMAJIOB.

ITpuBenenue MIPUMEPOB IIPOBOJ/THUKOB,
JIBJIEKTPUKOB U KOHJICHCAaTOPOB.

HaGmronenue sBJIEHUST 3JIEKTPOCTATHYECKOU
WHTYKITAH "u SIBJICHUSI noJIsIpu3aliiu
JTUDJIEKTPUKA, HAXOSIIETOCs B BJIEKTPUUYECKOM
noJie

N3mepenne MOIIHOCTH 3JIEKTPUUECKOIO  TOKa.
N3mepenne B/1C u BHYTpPEHHEro COIPOTHUBICHUS
HCTOYHHUKA TOKa.
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COop ™ HWCHBITAaHUE DJJIEKTPUYSCKUX [ened ¢
pa3IMYHBIM COeAUHEHUEM MPOBOJIHUKOB, pacueT Ux
napamMeTpoB

HaOmronenue nOeldcTBUS MArHUTHOIO IIOJII  Ha
HpOBOI[HI/IK C TOKOM, KapTI/IHOK MAarHUTHBIX HOHCﬁ.
dopmMmynupoBaHUE OpaBUJIa JEBOU PYKU s
OTIpeJICJICHUsI HallpaBJICHUs CUJIbI AMIIepa.
Bpruucienue cui, NeUCTBYIOINIMX HAa OPOBOAHUK
C TOKOM B MAargamTHOM I10JIE, O6T>$ICH€HI/IC
OPpUHIHIA JISHCTBUS IJICKTPOIBUTATEIIS.
HccnenoBanue siBJIEHUSI 3JIEKTPOMArHUTHOM
UHIYKIIHUHU

IIpuBenenue IIPUMEPOB KoJIeOaTEeIIbHBIX
nBIOKeHUM. McciemoBanue 3aBUCUMOCTH MEpUOjIa
KOJ'IC6aHI/II\/II MATEMATHUUYCCKOIO MasiTHHUKA OT €ro
JUIMHBI, MacChl W  aMIUIUTYAbl  KOJIeOaHUM.
OmnpejiesieHne yCKOPEHUsT CBOOOJTHOTO TIAJICHUS C
MOMOIIIBIO MATEMAaTHYECKOTO MasiTHUKA.
HaOnronenne kosiebaHuii 3BydJallero Teia.

IIpuBenenue 3HAYCHUS CKOpPOCTH
pacupocTpaHE€HHus1 3ByKa B  Pa3JIHMYHBIX
cpenax.

YmMmenue OOBSICHATH UCIOJIb30BaHUE

YJIBTpa3ByKa B MEIULIMHE
HaGmonenue ocunmuiorpaMM TapMOHHYECKHUX
KoJIeOaHUI CHUJIbI TOKA B LICTIH.

OOBsiCHEHHE TIPEBpAIEHUST YHEPTruu B HUJICATIHHOM
KoJiebaTeJIbHOM KOHTYpE.

N3yuenue ycrpolcTBa W IIPUHLMIIA JIEHUCTBUS
TpaHcopmaropa. AHaJIW3 CXE€Mbl Iepenaadyu
SJIEKTPOdHEPIruu  Ha  OOJIbIIIME  PaCCTOSIHUSL.
IIpuBenenne nNpHUMEpPOB  BHUAOB  PaJUOCBSA3H.
3HAKOMCTBO C YCTpPOWCTBaMH, BXOJSAIIUMHU B
CUCTEMY PaaUOCBSI3H.

OO6cyxaeHue 0coOeHHOoCTEN
pacnpocTpaHEeHUs paJIMOBOJIH

IIpyMeHeHne Ha NpPaKTUKE 3aKOHOB OTPa)K€HUsSI U
OpeIOMJICHHUsI CBeTa HOpU  pelIeHuMd  3aJad.
HaOmonenue sBneHust audpakiyd U JUCHEPCUU
cBeTa.

YMeHHEe CTpPOUTh H300paKEHUST IIPEIMETOB,
JlaBaeMble JIMH3aMH. PacyeT OonTHYecKOW CHIIbI
JIUH3bI

HabGnronenue  dorosnexkTtpudyeckoro  sddexra.
Pacuer MakcuManbHONW KHHETHUYECKOW DJHEPruu
IEeKTPOHOB Tipu (poTordpdexTe

dopmynupoBaHue OCTYJ1aTOB Bbopa.
Ha6nronenue nuHeHyaToro M HEOPEepbIBHOTO
CIIEKTpPOB.

Pacuer yacTtoThl U JUITMHBI BOJHBI MCITyCKa€MOTO
cBETa MNpU MHOepexoJe aroMa U3  OJHOIO
CTAllMOHAPHOT'O COCTOSIHUS B APYTO€.

OOBsicHEeHUE TIPUHIATIA JIEUCTBUS J1a3epa
HaGmronenue TpekoB ajib(a-yacTHIl B Kamepe
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Bunbecona. Perucrpanust ssiepHbIX H3IIyYECHUU
C IIOMOIIBIO cueTurKa I 'eiirepa.

Pacuer sHeprumn cBsi3u aTOMHBIX sIAEP.
IloHnMaHne IEHHOCTH HAy4YHOrO NO3HAHUSA MHpa
HE BOOOIIEe /Ui dYeJloBeYecCTBa B II€JIOM, a JJIs
KaXJIOro  oOydaromierocss  JUYHO,  ILI€HHOCTH
OBJIAJICHUSI METOAOM

Hay4YHOT'O NO3HAHUS IJIs1 JOCTHDKEHUST yclexa

B JJFOOOM BHJIE TIPAKTUYECKON JIESITEIHbHOCTH
OOBbsicHEeHUE MOJEIN pacLIMpsOImEencs
Bcenennon

Hab6nronenue 3Be31, JIyHbI U TUIaHET B TEJIECKOIL.
HaGmronenue COJHEYHBIX NOATEH C ITOMOIIBIO
TeJIeCKoIla

PackpbiTue BKJI1aza XUMHUYECKON
KapTHUHBI MHpa B €IUHYIO
€CTECTBEHHOHAY4YHYIO KapTUHY MHUpA.
XapakTepUCTUKa XMMHUHU KaK MPOU3BOAUTEIBHOMI
CHJIBI OOIIecTBa

YMeHnune gare  ONOpeAcsieHME W ONepHUpoOBaTh
CJIEe Ay FOILIUMHU XUMHWYECKUMHU HOHSITUSIMHU:
«BELIECTBO», «XUMHYECKHH DIEMEHT», «aTOM»,
«MOJIEKYJIa»,  «OTHOCHUTEJIBbHBIE aTOMHasA W
MOJIEKYJISIDHAsT MAacChbD», «HOH», «aJJIOTPOIIHSD»,
«HU30TOIIBD, «XUMHYECKasi CBSI3b»,
«3JIEKTPOOTPHULIATEIIBLHOCTHY, «BaJICHTHOCTBY,
«CTENEHb OKHUCIICHUSD», «MOJIb», <«MOJISIpHAs
Macca», «MOJISIpHBIMH 00BEM  ra3zoo0pa3HbIX

BCIIICCTB», «BCIICCTBa MOJICKYJIAPHOIO n
HCMOJICKYJISIPHOT'O CTPOCHUS, «PpacTBOPLD»,
«OJICKTPOJIUT 5t HCOJICKTPOJIUTBD?,
KOQJICKTPOJIUTHUYICCKAA AUCCOLIM AL,
«OKHCIIUTCIIb 1 BOCCTAHOBHUTCIIb)>, «KOKHCJIICHHUEC H
BOCCTAHOBJICHHC), «CKOPOCTH XUMHYECKOU
PpPCaKnmn, KXHMHYCCKOC PaBHOBECHUC)>,

«YTJIE€POOHBIN CKEIET,

«(PYHKIIMOHAITBHAS TPYIIIaY, «KH30MEPHSD)
dopmypoBaHUE 3aKOHOB COXPAHEHUsI MAacChl
BCIIIECTB M IIOCTOSIHCTBA COCTaBa  BEIIECTB.
YcraHOBlIEHME HOPUYUHHO-CJIEJICTBEHHON  CBSI3U
MEXJIy COAECP>KaHUEM ITHUX 3aKOHOB U HAITMCAaHUEM
XUMHYECKUX POpMYJT U ypaBHEHUH.

PackpeiTne (GuU3HMYECKOro CMbICIa CHUMBOJIMKH
Ilepuoanueckoit TaOIUIIBI XUMHYECKUX YJIE€MEHTOB
JI. 1. MenpneneeBa (HOMEpPOB dJIeMEHTa, MEepHoa,
Ipynnbl) U yCTAaHOBJIEHHUE NIPUYUHHO-CIIEJICTBEHHOM
CBSI3H MEXTy CTPOEHUEM aToMma Hu
3aKOHOMEPHOCTSIMU HU3MEHEHUS CBOICTB
9JIEMEHTOB W OOpa30BaHHBIX WMH BEIIECTB B
nepuoaax U rpymmiax.

XapakTepUCTHUKaA 3JIEMEHTOB MaJIbIX IMEPUOIOB IO
ux nosioxkeHuro B llepuoanueckoit cucreme . U.
Menneneena

VY craHOBJIEHHE 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX
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BCIIIECTB OT CTPOCHUS aTOMOB OOpa3yroIIUX WX
XHUMHUYECKUX 3JIEMEHTOB.

XapakTepucTUKa BaYKHEUIINX THUTIOB
XUMHUYECKHUX CBS3€H M OTHOCHUTEIBHOCTH 3TOU
Turojgoruu. OObBsICHEHHUE 3aBUCUMOCTU CBOWCTB
BEIIECTB OT MX COCTaBa W  CTPOCHUS
KPHUCTAJUTUYECKUX PEIICTOK.

dopmyIMpOBaHUE OCHOBHBIX MNOJOXKEHHUN TEOpUU
JIEKTPOJIMTUUYECKON U CCOLUAITNHN u
XapaKTEepUCTHUKAa B CBETE€ 3TOM TEOpPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHECHUM.
dopmyIpOBaHUE OCHOBHBIX IIOJIO)KEHUN TEOpPUU
XUMUYECKOTO CTpOECHUS OpPraHUYECKUX
COE€IMHEHUM W XapaKTEepUCTUKAa B CBETE€ 3TOU
TEOpUU

CBOWCTB BQ)KHEUIIMX IIPEIACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHUYECKHUX COCIMHEHUN
XapakTepucTHuka CTPOECHHUS aTOMOB u
KPUCTAJUIOB M Ha OATOW OCHOBE — OOIIHX
(pusnyuecknx U XUMHYECKHUX CBOWCTB METAJLJIOB U
HEMETaJUIOB. XapakTepucTHuka cocTasna,
CTPOCHUSI, CBOMCTB, IOJYy4YE€HHSI U HOPUMEHEHHE
BaYKHEUIIIUX HEMETAJJIOB.

XapakTepuCTUKa COCTaBa, CTPOCHUS U OOIIUX
CBOWCTB BaXKHEUIINX KJIACCOB HEOPraHUYECKHUX
COEJIMHEHUMU.

Onucanue cocTaBa ¥ CBOWCTB BaXXKHEUIIUX
OpeACcTaBUTEIE OpPraHUYECKHUX COEIUHEHHUM:
METaHOJIa U 3TaHOJIa, CIIOXKHBIX Y(PHUPOB, KUPOB,
MBLI, KapOOHOBBIX KHUCIOT (YKCYCHOUW KHCIIOTHI),
MOHOCaxapHua0B (TIIFOKO3HI), aucaxapuaoB
(caxapo3bl), mojMcaxapuaoB (Kpaxmana

u EJIJTFOJIO3bI), aMHWHOKHCIIOT, O€EJIKOB,
UCKYCCTBEHHBIX U CHHTETHYECKUX MOJIUMEPOB
Hcnone3oBanune B yueOHoM1 "u
npodeccuoHaTbHOU J1ESITEJIbHOCTHU
XUMUYECKUX TEPMUHOB U CHUMBOJIMKHU.

Ha3piBaHne M3y4YEeHHBIX BELIECTB 110 TPUBUAIBHOM
WM MEXIyYHApOJIHOW HOMEHKJIATYpPE U OTPaKCHHUE
cocTaBa 3TUX COE€JIMHEHU U C NOMOIIBIO
XUMHYECKHX (popMyII.

OTpaxeHHue XUMHYECKHX IPOLIECCOB C MOMOIIBIO
YPaBHEHUU XUMHYECKUX PEAKIIAN

OOBsicHEeHHE CYIIHOCTH XUMUYECKHX MPOIIECCOB.
Knaccudwukarys XUMHYESCKHUX peakuunii o
pa3IUYHBIM ITPU3HAKAM

BrimmostHeHHEe XUMUYECKOTO OKCIIEpUMEHTa B
MNOJJHOM COOTBETCTBUU C IIPAaBUJIAMH TEXHUKH
0€301TaCHOCTH.

Hab6mronenue, (pukcupoBanue u onucaHue
pe3yabTaTOB MPOBEAEHHOI'O IKCIEPUMEHTA
IIpoBenenue CaMOCTOSITEJILHOTO IOHCKa

XUMHYECKONW HWH(OpMAIUU C MCIOJIb30BaHUEM
pa3IMYHBIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX
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W3JIaHNM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTepHeTa); HMCOOJAB30BAHHE KOMMBIOTEPHBIX
TEXHOJIOTHH JUIs O0OpadOTKH U mnepenadyu

XUMHYECKOM nHopMaIu u ee
OpeICTaBIEHUsS B pa3IMUHbIX popmMax
OOBbsicHEHUE XUMHYECKUX SIBJICHUH,
OPpOUCXOJSAIUX B IHpUpoJE, ObITY U Ha
IPOU3BOJICTBE.

CoOimroieHne TIPaBUIT YKOJOTUYSCKH TPaAaMOTHOTO
MMOBE/ICHUS B OKPYKAIOIIEH cpeje.

O1ieHKa BIUSHHUST XUMHYECKOTO 3arpsi3HCHUS
OKpY>Karolleil cpeibl Ha OpraHu3M YeJIOBEKa U
APYTHE )KUBBIC OPTraHU3MBI.

CooOmonenue mpaBuil Oe30IacHOro oOOpallleHust C

TOPIOYUMHU "u TOKCUYHBIMH BEIIECTBAMH,
mabopaTOPHBIM OOOPYIOBAaHUEM.
Kpurnueckast OIICHKAa JTOCTOBEPHOCTHU

XUMHYECKOM HWHMOpMAIIUU, NOCTYyMaronieil mus3
Pa3HBIX HCTOYHUKOB

3HaKOMCTBO C oOBbeKTaMu U3y4YEeHUs
OMOJIOTHH.

BrisiBnenne pomnm Ouonorun B (GHOPMHUPOBAHHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOU  KapTHUHBI
MHUpa U NPAKTUUYECKOU NeSATEJIbHOCTHU JTIOJAEH
3HAKOMCTBO C KJIE€TOYHOM Teopueill CTpOeHUs
opranu3moB. IlonyueHue mpencraBieHUss O POJIU
OpPraHUYECKMX HM HEOPraHUYECKHX BEIIECTB B
KJICTKE.

3HaHUE CTPOCHUS KIETOK II0 pe3yJibTaTam
paboThl CO CBETOBBIM MUKPOCKOIIOM.

VYMeHHe OnUChIBaTh MUKPOIMPENAPATHI KJIETOK
pacteHuil. YMEHHE CpaBHUBATh CTPOEHHE
KJIETOK PACTE€HHUU W YKHUBOTHBIX IO TOTOBBIM
MHKponpenapatam

3HaHUE OCHOBHBIX CHOCOOOB pPa3MHO>KEHUS
OpPraHHU3MOB, CTaAuMHd OHTOr€HE3a Ha NOpUMeEpE
YeJIOBEKA.

3HaHUE TIPUYHH, BBI3BIBAIONINX HApPYUIEHUS B
pa3BUTUM OPraHU3MOB. YMEHHUE I0JIb30BATHCA
T€HETUYECKOU TEPMHHOJIOTUEN U CHUMBOJIMKOM,
pemare NpoCcTEeUNINe T€eHETUYECKHE 3a0auHu.
3HaHue  OCOOEHHOCTEM  HACJIEACTBEHHOM MU

HeHaCHCHCTBeHHOﬁ N3MCHYHNBOCTH n ux
OHMOJIOTHYECKOMI POJIX B 53BOJIFOIIUHA KUBOT'O
YMmeHue aAHAaJIN3UpoOBaThb %1 OII€CHHBATH

pa3IuYHbIC THIOTE3bl IMPOUCXOKICHUS KU3HU
Ha 3eMIe.

VYMeHune TpOBOJAUTH OIMCAaHHME OCO0el OIHOTO
BHJIa TI0 MOP(POITOTUUECKOMY KPHUTEPHIO.

Pa3sBuTre CHOCOOHOCTEM SICHO M TOYHO H3Jararb
CBOM MBICIIN, JIOTHYCCKHU O6OCHOBI)IBaTI) CBORO
TOYKY 3pCHHsI, BOCIPUHHUMATh W aHAIU3UPOBATH
MHEHUsI COOSCEeTHUKOB, TIPU3HABasi MPaBO APYyTroro
geJJOBEKAa HA MHOE MHEHHE.
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YMeHue pgoka3piBaTh pPoOoACTBO HYCIIOBCKA H
MJICKOIIMTAIOIIIHUX, O6IJ_IHOCTI> n PaBCHCTBO
YCIIOBCYCCKHUX pac

3HaHHE OCHOBHBIX DKOJIOTHYECKHX (baKTOpOB H
X BJIIMSIHHUSA HA OpraHU3MbI.

3HaHue OTJIMYUTEITLHBIX MPU3HAKOB
HMCKYCCTBEHHBIX COOOIIIECTB — arpodKOCHUCTEM.
IMonyuenue MpEeICTaBIICHUS o cxeme

9KOCUCTEMBI Ha TIpuMepe Gnocdepswl.
JleMoHCTpanusi yMEHUsI TOCTAaHOBKH IIeJIeH
ACSATCIIBHOCTHU, IIJIaHUPOBAHHC coOCTBEHHOMN
JIeSITENbHOCTH JUISL JIOCTHKEHUSI TTOCTaBJICHHBIX
neJe, NpeaBUACHUST BO3MOYKHBIX PE3YyJIbTATOB
OTUX AEHUCTBHUW, OpPraHU3allMH CAaMOKOHTPOJISI U
OLCHKMHU IMTOJTYUYCHHBIX PE3YyJIbTATOB.
OO0yueHue COOIIOCHUIO ITPABUII TTOBEJICHUS B
npupojie, 6epe)KHOMY OTHOMICHUIO K OMOJIOTHYECKUM
00BbeKTaM (PaCTEHHSIM M )KUBOTHBIM M UX
COOOIIECTBAM) M UX OXpaHe
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Iloaumanue CMBICJIa TaKHUX (1)I/ISI/I‘IGCKI/IX

MO/IEJIEH, Kak MaTepuaabHas TOUYKa,
WHEepLMaJibHasi CUCTEMA OTCYETA.
N3zmepenne Macchl Tena pa3IuYHBIMH

criocobamu. M3mepeHHe cuil B3aUMOIAEHUCTBUSA
TeJI. BelunciieHne 3HaueHUsI YCKOPEHUs Tesl MO
U3BECTHBIM 3HAUYEHHUSIM JAEUCTBYIOIIUX CHUII U
Macc Tell.

YMeHne paszauuaTh CUJIy TSDKECTH M BeC TeJa.
OObsicHEeHUEe U MOPUBEJIEHHE NPUMEPOB SBICHUS
HEBECOMOCTH.

IIpumeHeHre OCHOBHBIX IOHSITHH, (QOPMYJ U
3aKOHOB JIMHAMHUKH K PEIICHUIO 3ajia4

OOBsicHEeHUE PCAKTHUBHOT'O ABUIKCHHUA Ha OCHOBC
3aKOHa COXpaHCHHs HWMITyJIbCa. HpI/IMeHeHI/Ie
3aKOHa COXpaHCHHS HUMITYJIbCa OJIsd BBIYHMCIICHHUSA

U3MEHEHUM CKOpOCTEM Tel npu ux
B3aUMOJEHUCTBUSIX.

Breruucienue — paGoThl CUI1 WU  U3MEHEHHUs
KMHETUYECKOM  JHEpPruM  Tea. Brrancnenue
NOTEHLUAJIBHON 3HEPruM TeJ B TI'PaBUTALHOHHOM
oJie. XapakTepucTuka  IIPOU3BOJUTEIIBHOCTH

MAaIlIUH U ABUraTejed C UCIIOJIL30BAaHUEM ITOHSITHS
MOIIIHOCTHU

dopmynupoBaHue OCHOBHBIX NOJIOKEHUN
MOJIEKYJISIPHO- KMHETHYECKOM TEOpUH.
Breinonnenue 3KCIIEPUMEHTOB, CITyKaIlnuX
000CHOBaHUEM MOJIEKYJISIPHO-KMHETUYECKOMI

Teopuu. Habmroaenne OpOyHOBCKOTO ABMKCHUS U
siBlIeHus1 1T Py3un.

OmnpenesieHne mapaMeTpoB  BeIIeCTBAa B
razooOpa3HOM COCTOSIHUM Ha OCHOBaHHUHU
YPaBHEHHUS COCTOSIHUS UIAECAIIBHOTO Tas3a.
IlpencraBnenne B Bujae Trpaduka HU30XOPHOTO,
n300apHOTO ©W  HU30TEPMHYSCKOTO  MPOIIECCOB.
Bpraucinenue cpenHerl KUHETUYECKOM DHEPIuM
TEMJIOBOTO JIBUJKEHUSI MOJIEKYJ 1O HW3BECTHOU
TeMneparype BeuiectBa. M3mMepeHue BIIaKHOCTHU
BO3JIyXa

DKCOEepUMEHTAIBPHOE HMCCICAOBAaHUEC  TEIJIOBBIX
CBOMCTB BellecTBa. PacyeT KoJaWYecTBa TEIUIOTHI,
HEOOXOJIMMOT'O JIJIsI OCYIIECTBJICHUS TpoIliecca
MpEeBpaIleHHUs] BEIIeCTBA U3 OJIHOTO arperaTHoro
COCTOSIHHSI B IpyTO€.

Pacuer w3MeHeHUss BHYTPEHHEW DJHEPruM Te,
paboThl

BrrunciieHue cuil B3aUMOJICHCTBHUSI TOYCUHBIX
AJIEKTPUYCCKHUX 3aPsI0B.

BrrunciieHue HanpsHKCHHOCTH W IMMOTCHIIHAJIa
AJIEKTPHUYECKOTO TOJIsI OJHOTO M HECKOJIBKHX
TOYCYHBIX 3aPSI0B.

HN3mepeHne pa3HOCTH TOTEHITHAJIOB.

33




IIpuBenenue IIPUMEPOB NPOBOJHUKOB,
JUDJIEKTPUKOB U KOHIEHCATOPOB.

HaOnroneHue sBIEHUS AJIEKTPOCTATHYECKOU
UHAYKIIUU U SIBJICHUSI noJIIpU3aliu
AUDJIEKTPUKA, HAXOOALIETOC B DJIEKTPUYECKOM
noJje

N3mMepeHne MOIIHOCTU DJIEKTPUYECKOTO  TOKA.
Nzmepenne DJIC M BHYTPEHHETO CONPOTHUBIICHUS
HCTOYHHUKA TOKA.

COop ™ WHCHBITAHHE DJJIEKTPUYECKUX IHened c
Pa3JIMYHBIM CO€IMHEHUEM NPOBOJHUKOB, pacyeT UX
IHapaMeTpoOB

HaOmronenne nelicTBHST MArHUTHOIO IIOJIsI Ha
OPOBOJHUK C TOKOM, KAPTUHOK MAarHUTHBIX IOJICH.
dopmynupoBaHHe IpaBuUia JICBOM PYKH I
onpeaesCHUs HallpaBJICHUS CUJIbI AMIiepa.
Brruucnenue cuii, JE€MCTBYIOIIMX Ha MNPOBOJIHUK
C TOKOM B MArHUTHOM IIOJie, OOBSICHEHHE
OpUHLIMNA JEVCTBUS DIICKTPOABUTATEIIS.
HccnenoBanue siBJIEHUS 3JIEKTPOMarHUTHOMN
UHIYKITAHU

IIpuBenenune MIPUMEPOB KoJie0aTeIbHbIX
ABrokeHui. MccnenoBaHue 3aBUCHUMOCTH TI€pPHOJIA
KojebaHull MaTeMaTHYECKOTO0 MasgTHHUKa OT €ro
JUIMHBI, MacChl W  aMIUIUTYJIbl  KOJICOaHUM.
OmnpenesieHuEe YCKOPEHHsI CBOOOJAHOTO ITaJACHHUS C
ITOMOIIILIO MaTEMaTHYECKOTO MasSTHHKA.
HaOmronenne xojiedbaHWii 3BydYallero Tesa.

IIpuBenenue 3HAYCHUS CKOpPOCTHU
pacnopocTpaHeHHUss  3ByKa B Pas3JIMYHBIX
cpenax.

YMenue OOBSICHITH HNCIIOJIB30BaAHUC

yJIbTpa3ByKa B MEIUIINHE

HaOnronenne ocmwuiorpaMM TapMOHHYECKHX
KOJICOaHUH CUITBI TOKA B IIEMH.

OOBsiCHEHHE TIPEeBpAIEHUSI YHEPruu B HUJICATILHOM
KoJebaTeIbHOM KOHTYPE.

N3yuyenue ycTpoilicTBa ¢ TMPUHIUNA JICHCTBUS
TpanchopmaTropa. AHaAIU3 CXEMBl  Mepeadu
SJIEKTPOPHEPTHUHU  Ha  OONBIIME  PaCCTOSHHUS.
IlpuBenenne nOpUMEpPOB  BHUIAOB  PATHUOCBSI3H.
3HAKOMCTBO C YCTpPOWCTBaMH, BXOJSAIIHUMH B
CHUCTEMY PaJIUOCBSI3H.

OO6cyxaeHue oco0eHHOCTEN
pacupocTpaHSeHHUs paIuOBOITH

IIprMeHeHne Ha TNPAKTHUKE 3aKOHOB OTPAXEHUsSI M
OpeJIOMJICHUsI  CBETa [pU  pelIeHud  3a7ad.
HaGmonenue siBneHust Audpakiiu U JUCIEPCHUH
cBeTa.

YMeHue CTpouTh U300paXKe€eHUsI NOPEIMETOB,
JaBaeMble JIMH3aMHu. PacdeT onTHyeckoil CHIIbI
JIMH3bI
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Hab6nronenune (oTosnexTpuueckoro a¢pdekra.
Pacuer MakcuManbHONU KHHETUYECKOW DJHEPIruu
3JIEKTPOHOB Tipu poTorhdekTe

dopmynupoBaHUe ITOCTYJIaTOB Bopa.
HaGmronenne nuHEHYaToro M HEOPEepPBIBHOTO
CHIEKTPOB.

Pacuer gacToThI M JJIMHBI BOJIHBI HCITYCKAaC€MOI'O
CBETa TIIpU TMEpexoJie aroMa ¢3  OJHOIO
CTAI[MOHAPHOTO COCTOSIHUS B JIPYyTOE.
OOBsicHEeHHE TIPUHOUNA ASHCTBUS Jla3epa

Ha6mronenue tpekoB anbda-yacTuil B KamMepe
Bunbecona. Perucrpanust ssiepHbIX H3JIYyUYECHUU
Cc nmoMol1bero cuyeruuka I'enrepa.

Pacuet sHEprum cBs3M AaTOMHBIX SAIEP.
IlonnMaHne LIEHHOCTH HAy4YHOI'O IIO3HAHWUs MHpa
HE BOOOIEe /Ul YeJioBeYecTBa B ILE€JIOM, a JJist
KaXIO0ro  OoOydJaromierocsi  JMYHO, II€HHOCTHU
OBJIAJICHUSI METOIOM

Hay4YHOT'O NO3HAHUs IJIsI JOCTHDKEHUS ycIexa

B JTIOOOM BH/I€ TIPAKTUYECKON JICATEILHOCTH

OO0OBbBsicHeHUE MOJIEIN paciupsroneucs
Bcenennoii

HabGnronenue 3Be31, JIyHbI U T1aHET B TEJIECKOI.
HaOmronesrue COJHEYHBIX IISITEH C IIOMOIIBIO
TeJIECKOIIa

PackpbiTtue BKJIaaa XUMUYECKOU
KapTHUHBI MHupa B €JIUHYO
€CTECTBEHHOHAYUYHYIO KapTUHY MHUpAa.
XapakTepuCTUKA XHUMHUHU KaK MPOU3BOAUTEIILHON
CUJTBI OOIIeCTBa

YMenune gare oOHOpeAcsieHHEe U ONepHUpoBaTh
CJIYFOLIUMU XUMHYECKUMU MOHSITHUSIMHU:
«BEIIECTBO», «XUMMYECKHIH DIEMEHT», «aTOM»,
«MOJIEKYJIa»,  «OTHOCHUTEJIbHBIE aTOMHasT ™
MOJIEKYJISIDHAsT MAacChbl», «HOH», «aJJIOTPOIIHSD,
«HU30TOIIBD, «XUMHYECKast CBSI3b»,
«AJIEKTPOOTPULIATEIBHOCTHY, «BaJICHTHOCTBY,
«CTENEeHb OKHCIECHHUs», «MOJIb», «MOJIsApHas
Macca», «MOJISIpHBIH 00BEeM  ra3z000pa3HBIX

BCIICCTB», «BCHICCTBA MOJICKYJIIPHOT O "
HCMOJICKYJISIPHOTO CTPOCHUS», «PpacCTBOPLD»,
KOIJICKTPOJIUT " HCOJICKTPOJIHUTBD»,
COJICKTPOJIUTHUYICCKAsT JAUCCOoIHManusy,
«COKHCIIMTCJIb M1 BOCCTAHOBMUTCIIb>», <OKHMCJICHHUC M
BOCCTAHOBJICHUC), «CKOPOCTh XUMUYECKOU
peaKIm, LKXHUMHNYCCKOC PaBHOBCCHUC,

«YTJIEPOIHBIN CKEIET,
«(YyHKIIMOHAJIbHAS TPYIIIIa», KU30MEPHUSD»

cDO]C)MyJ'II/I];)OBaHI/Ie 3aKOHOB COXpaHCHHUA MACChI
BCIICCTB " IIOCTOSHCTBA cocraBa BCIICCTB.
Y cTaHOBJICHHE HpPI‘IPIHHO—CJ'IGI[CTBCHHOﬁ CBsI3H1
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MEXy COAECPKAHUEM ITHUX 3aKOHOB U HAIIMCAHUEM
XUMHYECKUX (POp- MyJI U ypaBHEHUI.

PackppiTe (PU3UIECKOTO CMBICIIa CHUMBOJIMKH
ITepuoanyueckoii TaOIUIIBI XUMHYECKUX DJIIEMEHTOB
J. 1. MenpneneeBa (HOMEpOB dJIeMEHTa, Mepuoaa,
TPYIIIBI) U YCTAaHOBJICHUE MMPUYHUHHO-CJICJICTBEHHOM
CBsI3U MEXITY CTPOCHUEM aToMma "
3aKOHOMEPHOCTSIMU HU3MCEHECHUS CBOICTB
2JIEMEHTOB HW OOpa30BaHHBIX HWMH BEIISCTB B
nepuoaax U rpynmnax.

XapakTepUCTHUKA 3JIEMEHTOB MAaJIbIX IIEPHOJIOB I10
ux nojioxkeHuro B llepuoanueckoii cucreme . U.
Mengeneea

Y cTraHOBJIEHHWE 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX
BEIIIECTB OT CTPOCHHUS aTOMOB OOpa3yrOIIUX HX
XUMHYECKUX DIEMEHTOB.

XapakTepucTuka Ba>KHEUIINX THUIIOB
XUMHYECKHUX CBSA3€U U OTHOCUTEIBHOCTH 3TOM
tunojioruu. OObsICHEHUE 3aBUCUMOCTU CBOMCTB
BEIIECTB OT HMX COCTaBa W  CTPOEHHUS
KPUCTAIUIMYECKUX PELIETOK.

DopMyIIMPOBAHUE OCHOBHBIX IMOJIOKEHUIN TEOPHUH
JIEKTPOJIMTUYECKON JAUCCcOoLaIii u
XapaKTEpUCTHUKAa B CBETE€ HATOM TEOPHUHU CBOWMCTB
OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEIUHECHUU.
dopmyipoOBaHUE OCHOBHBIX IIOJIO)KEHUN TEOpUU
XUMHYECKOT O CTpPOCHHUSA OpraHuYEeCKHUX
COE€IMHEHUM W XapaKTEepUCTUKAa B CBETE€ 3TOU
TEOpUHU

CBOWCTB BQKHEUIIMX IIPEIACTABUTEIIEH OCHOBHBIX
KJIACCOB OPraHUYECKHUX COCIMHEHUN

XapakTepUCTHKa CTPOCHUS aTOMOB 17
KpUCTAJUIOB M Ha JTOW OCHOBE — OOIHUX
(I)I/ISI/I"ICCKI/IX U XUMHUYECKUX CBOUCTB METAJJIOB U
HEMETAJLIIOB. XapakTepuCcTUKa cocTana,
CTPOCHMUA, CBOﬁCTB, IMOJIY4YCHUA M IIPUMCHCHHC
BaXKHEHIITUX HEMETAJLJIOB.

XapaKkTepuCcTHKa COCTaBa, CTPOCHUSI U OONINX
CBOWCTB Ba)XHEUIIINX KJIaCCOB HEOPTAHUYECKUX
COCIUHEHUH.

Omnurcanue cocTaBa W CBOWCTB BaKHCUIITHUX
OpeJicTaBUTENIe OpPraHUYeCKHX COCIMHCHUMN:
METaHOJIa U 3TaHOJIa, CIIOXKHBIX Y(PHUPOB, KUPOB,
MBLI, KapOOHOBBIX KHUCIOT (YKCYCHOUW KHCIIOTHI),
MOHOCaxapHuJ10B (TIrOKO3HbI), JaucaxapuaoB
(caxaposbl), mojMcaxapuaoB (Kpaxmana

)7 | EJIJTFOJIO36I), aMHUHOKUCIIOT, OeJIKOB,
UCKYCCTBEHHBIX U CHUHTCTUYECKUX MOJIUMEPOB

Wcnons3oBanue B yaeOHo u
npodeccuoHaIbHON JIESITeIIbHOCTU
XUMUYECKUX TEPMUHOB U CHUMBOJIMKHU.

Ha3piBaHWe M3y4YE€HHBIX BENIECTB MO TPHUBHAJIBHOM
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WM MEXIyHApOJIHOM HOMEHKJIATYpPE U OTPAKCHHUE
cocTaBa  ITHUX COeIUHEHUN C MTOMOIIBIO
XUMHYECKHX (hopMyII.

OTpax€eHUEe XUMHUYECKHUX ITPOIIECCOB C MOMOIIBIO
YPaBHEHUN XUMHUYECKUX PEaKIIUN

OOBsiCHEHHE CYNIHOCTH XHUMHUYECKHX IPOIIECCOB.
Knaccudukarms XUMHNYESCKHUX peakuuii 1o
pa3JIundHbBIM MpPHU3HAKAM

BpImToTHEHHE XHUMHUYECKOTO JOKCIIEpUMEHTa B
IMOJJHOM COOTBETCTBUH C NpPaBHUJIAMH TEXHUKH
0€e30MacHOCTH.

HaGnroneunwue, (ukcupoBanue u ONHUCaHUEC
pe3yJIbTATOB MPOBEJICHHOTO YKCIIEPUMEHTA

IIpoBenenue CaMOCTOSTEIIBHOTO IIOMCKa
XUMHYECKONH HWH(OpMAIUU C MCIOJIb30BaHUEM
pa3IUYHBIX MCTOYHHUKOB (HAYYHO-HOMYJISIPHBIX
W3JIaHNUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HMNHTepHeTa); HMCOOJB30BAHHE KOMMBIOTEPHBIX
TEXHOJIOTHH JUIs O0OpadOTKH U mnepenadyu
XUMHUYECKOM nHdopMau 1 ee
OpesICTaBIEHUS B pa3IMUHbIX popmMax

OOBsiIcCHEHUE XUMHYECKUX SIBJICHHUM,
OPOUCXOJSAIIUX B TIPUPOJE, OBITY U Ha
MPOU3BOJICTBE.

CoOmoieHne TpaBUIl IKOJIOTHUYECKH TPAaMOTHOTO
MOBEJICHHUS B OKPY’KaIOIIEN cpeJie.

OneHkKa BIHSHUS XUMHWYECKOTO 3arpsi3HEHUS
OKpPY Karolller cpeabl Ha OpraHUu3M 4YeJIOBEKa U
APYyTUe€ KUBbIE OPraHU3MBbI.

Cobnronenne mpaBuil 0€30MacHOTO OOpallleHus! C

TOPIOYUMH u TOKCUYHBIMU BCILIECTBAMHU,
J1a0opaTOPHBIM O00OPYIOBAHUEM.
Kpurnueckast OILICHKA JIOCTOBEPHOCTH

XHUMHUYECKON MH(}pOpManuu, NOCTyAIONIeH U3
Pa3HBIX HCTOYHUKOB

3HaKOMCTBO c oO0beKTaMu U3YUYCHUS
OouoJioruu.

BeisiBienne poym Ouosiorun B (OPMHPOBAHHUU
COBPEMEHHON  €CTECTBEHHOHAyYHOW  KapTHHBI
MHUpa U IMIPAaKTHYECKON AEsITETbHOCTH JIFOJICH

3HAaKOMCTBO C KJI€ETOYHOW TEOpHUEU CTPOCHMUS
opranu3MoB. llosyuyeHue npeacraBieHUs O POJIU
OpPraHMYECKMX W HEOPraHUYECKHUX BEIIECTB B
KJIETKE.

3HaHUE CTPOECHUsI KIETOK II0 pe3yJibTaTam
paboThl CO CBETOBBIM MHUKPOCKOIIOM.

YMeHHne onucelBaTh MUKpOIIpenapaTsl KJIETOK
pacteHuili. YMEHHE CpaBHHUBATh CTPOECHHE
KJIETOK
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pacTeHHUH W JKHUBOTHBIX IO TOTOBBIM
MHKpoIpenaparamMm

3HaHUE OCHOBHBIX CHOCOOOB Pa3MHOKCHHUS
OpraHuU3MOB, CTaAMHd OHTOre€HE3a Ha HOpUMEpPE
gyeJIoBeKa.

3HaHUE TIPUYWH, BbBI3BIBAIONINX HApPYILIEHHUS B
pPa3BHUTHH OPraHU3MOB. YMEHHE MOJIb30BaTHCS
T€HETUYECKOU TEPMHHOJIOTUEN U CHUMBOJIMKOM,
peniath MpoCTEUIINEe TeHETUYECKUE 3aJa9H.
3HaHMe  OCOOEHHOCTEH  HACIEACTBEHHOM U
HEHaCJICACTBEHHOMN HU3MECHYHBOCTH Hu HX
OWOJIOTUYECKON POJIA B DBOJIIOIIUH KUBOT'O

YMCHI/IG aHaHI/ISI/IpOBaTL %1 OoLICHUBATH
pa3IudHbBIC TUIOTE3bI MPOUCXOXKIACHUS >KHU3HU
Ha 3eMiie.

VYMeHue TpPOBOJAUTH OIMCAaHUE OCOO0e OJIHOTO
BHJIa TI0 MOP(POITOTUIECKOMY KPHUTECPHIO.

Pa3zButne crocoOHOCTENH SICHO W TOYHO H3Jarath
CBOM MBICIIN, JIOTHYCCKHU O6OCHOBBIBaTI) CBORO
TOYKY 3pCHHs, BOCIIPUHUMATh W aHAIU3UPOBATH
MHEHUsI COOECeTHUKOB, MpU3HaBasi MPaBO JAPYTroro
yeJ0BEKA Ha UHOE MHEHHE.

VYMeHue maoka3plBaTh POJACTBO 4YEJIOBEKa U
MIJICKOIIUTAKOIITUX, 06HIHOCTI) nu paBCHCTBO
YEJIOBEYECKHUX pPac

3HaHUE OCHOBHBIX AKOJIOTHYECKUX (PaKTOPOB U
UX BJIMSIHUS HA OPTaHU3MBI.

3HaHue OTJIMYUTEIIbHBIX NPU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB — arpo3KOCHCTEM.
Ilonyuenue OpeJICTaBJICHUS o cxeMme
9KOCHUCTEMBI Ha TIpuMepe Ounocdepsl.
JlemoHCTpanusi yMEHHsI IIOCTaHOBKH LIEJeH
NeSITeILHOCTHU, TIUIAHUPOBAHHUE  COOCTBEHHOM
NESITEIBHOCTH JIsl JIOCTHXKEHHUS TTOCTABJIICHHBIX
nejeu, NpeIBUJACHUS BO3MOYKHBIX PE3yJbTaTOB
3TUX JIEMCTBUU, OpPraHU3allUUd CAMOKOHTPOJS H
OLIEHKHU TTOJIyYE€HHBIX PE3yJIbTAaTOB.

OOyueHue CcoOOIIOACHUIO TIpaBUJI TMOBEACHUS B
IIpUPOJE, OepeXKHOMY OTHOILIEHUIO K
Ouonornyeckum  oOBeKTamM  (pacTeHUSIM U
KUBOTHBIM M MX COOOIIIEeCTBaM) U UX OXpaHe

38




	1. ПАСПОРТ рабочей ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2. СТРУКТУРА и содержание УЧЕБНОЙ ДИСЦИПЛИНЫ
	3. условия реализации Рабочей программы учебной дисциплины
	4. Контроль и оценка результатов Освоения учебной дисциплины
	личностных:
	метапредметных:
	предметных:
	- сформированность умений понимать значимость естественнонаучного знания для
	каждого человека, независимо от его профессиональной деятельности, различать
	факты и оценки, сравнивать оценочные выводы, видеть их связь с критериями оценок
	и связь с критерями с определённой системой ценностей.
	ХАРАКТЕРИСТИКА ОСНОВНЫХ ВИДОВ УЧЕБНОЙ ДЕЯТЕЛЬНОСТИ СТУДЕНТОВ

	2.2. Тематический план и содержание учебной дисциплины ОДБ.08 «Естествознание»
	Раздел 3.Основы молекулярной физики и термодинамики
	Раздел 4. Основы электродинамики
	Раздел 5. Колебания и волны

	3. условия реализации программы дисциплины
	ИСПОЛЬЗУЕМАЯ ЛИТЕРАТУРА
	Для преподавателей
	Интернет-ресурсы


	4. Контроль и оценка результатов освоения Дисциплины
	Контроль и оценка результатов освоения дисциплины осуществляется преподавателем в процессе проведения практических занятий и тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований.
	личностные:
	предметные:
	- сформированность умений понимать значимость естественнонаучного знания для каждого человека, независимо от его профессиональной деятельности, различать факты и оценки, сравнивать оценочные выводы, видеть их связь с критериями оценок и связь с критерями с определённой системой ценностей.
	Обучение соблюдению правил поведения в природе, бережному отношению к биологическим объектам (растениям и животным и их сообществам) и их охране


