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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma o0OmmIe00pa3oBaTenbHOM y4eOHOW IuUCHUIUIHHBI «EcTecTBO3HAHHE)
npeaHa3HaueHa I WU3y4YeHHsl €CTeCTBO3HAHUS B TPO(PECCHOHATIBHBIX 00pa30BaTEIbHBIX
OpraHu3alsX, peaM3ylIIuX  00pa3oBaTeNbHYI0  MpOrpaMMmy  CpeaHero  oOmiero
o0pa3oBaHMsl B Ipelenax OCBOCHUS OCHOBHOW Mpo(ecCHOHATBLHOW 00pa3oBaTebHON
nporpammbl CITO (OIIOIT CIIO) Ha 6a3ze ocHOBHOTO 00111ero 00pa3oBaHusi, TPy MOATOTOBKE
CIEIUAIUCTOB CpeIHero 3BeHa mo crenuanbHocT 44.02.04 — CrnenuanbHOE JIONIKOIBHOE
oOpa3oBaHmHe.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanmii DPI'OC cpemHero oOmiero
o0pa3oBaHMs, NPEABABISEMBIX K CTPYKTypE, COJCPXKAHHUIO U pe3yabTaTaM OCBOCHUS
yueOHON JucnuIuMHbl «EcTecTBO3HaHWE», W B COOTBETCTBMU ¢ PekoMeHmamusMu 10
OpraHu3allii TIOJYYEHHUs CpeaHero oO0miero oOpa3oBaHHs B Mpeleliax OCBOCHUS
00pa3oBaTeNbHBIX IPOrpaMM CpPEOHEro MpodEecCHOHAIBHOTO O00pa3oBaHHMs Ha 0Oasze
OCHOBHOTO 00IIero oOpa3oBaHMs C y4eToM TpeOOoBaHUM (eaepalbHBIX T'OCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTaHJIApTOB u MOJTy9aeMOM CHEIHUATBHOCTH CpeIHero
npodeccuoHanbHOr0 00pa3oBaHus (muchMo JlemapraMeHTa rocyJapCTBEHHON NOJUTHUKU B
cdepe noaroroBku padounx kaapos u JI1O MunoOpuayku Poccuu ot 17 mapra 2015 1. Ne
06-259), ¢ yuerom I[IpumepHO#T OCHOBHOM 00pa30BaTEIBHON MPOrPaMMBbI CPETHETO OOIIETro
o0pa3zoBaHus, 0JOOPEHHON pemeHueM (eaepaaTbHOro y4eOHO-METOAMYECKOTO 00 TMHEHUS
1o o01mmeMy oopaszoBanuto (IpoTokod ot 28 uroHs 2016 1. Ne 2/16-3).

Conmepxanne mporpammbl  «EcTecTBO3HaHHME» HANpaBlIeHO HA  JIOCTHKCHHE
CIIeIYIOIIUX LeJIeii:

- OCBOCHHME 3HAaHMH O COBPEMEHHOW T'YMaHMTAPHOM KapTMHE MHpa M METOAaX
€CTeCTBEHHBIX HAyK; 3HAKOMCTBO C HaumOojiee BaXHBIMH HUACIMU U JIOCTHKCHUSIMHU
€CTeCTBO3HAHUS, OKA3aBIIMMH OIpEIeNIoNniee BIUSHHE Ha pPa3BUTHE TEXHUKA U
TEXHOJIOTHI;

- OBJIQJICHHC YMCHHUSMH TPHUMCHSATH TMOJTYYCHHBIC 3HAHUS I OOBSICHCHUS SBIICHHMA
OKpYKAaIoIIero MHUpa, BOCHPHUATHS HWHPOPMALUU TYMAHUTAPHOW U TPOPECCHOHATBHO
3HAYMMOTO COJICP)KAHMS, DPAa3BUTHE WHTEIUICKTYAIbHBIX, TBOPYECKHX CIOCOOHOCTEH W
KPUTHUYECKOTO MBIIUICHHUS B XOJI€ MPOBENCHUS MPOCTEUIIUX MCCIEIOBAaHUM, aHamu3a
SIBJICHUH, BOCIIPUATHS M MHTEPIIPETAIIMHA TyMaHUTAPHOH WH(POPMAITUH;

- BOCIUTaHUE YyOEXIEHHOCTH B BO3MOKHOCTH TO3HAHMSI 3aKOHHOW MPHUPOABI U
WCTIOJIb30BAHUS JOCTHKCHHUH €CTECTBEHHBIX HAYK JIJIST PA3BUTHUS IIUBUIIH3AIMH U MTOBBIIICHUS
KauyecTBa JKU3HH;

- TPUMCHEHHWE TYMAaHHUTAPHBIX 3HAHWA B NPOPECCHOHAIBHON JEATEIIEHOCTH U
MTOBCETHEBHOM KHU3HHU Il oOecreueHus] 0e301MacHOCTH KU3HENEATEIIbHOCTH; TPaMOTHOTO
MCIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHIA; OXPaHbI 3TOPOBBS, OKPYKAIOIIEH CPeIbl.

B mporpammy BKIIOUEHO COJepKaHWE, HaNpaBlIeHHOE Ha (OPMHPOBAHUE Y
CTY/IEHTOB KOMIETEHIUH, HeoOX0AUMBIX 115 kKauecTBeHHOro ocBoeHust OITOIT CIIO Ha Ga3ze
OCHOBHOTO 00miero oOpa3oBaHMsl C TMOJYyYEHHEM CpeaHEero ooOmero o0pa3oBaHUs;
IIpOrpaMMbl NOATOTOBKH cIleluanucToB cpeanero 3seHa (ITTIICC3).

[Iporpamma yueOHOM aucHUIUIMHBI «EcTecTBO3HAHWE» SBISETCA OCHOBOW JIIA
pa3zpaboTku pabodyMx MporpaMMm, B KOTOPBIX MpodeccHoHalbHbIE 00pa30oBaTeNbHBIC
OpraHU3aINH, PEATH3YIONINE 00pa30BaTEIbHYIO MPOrPaMMy CPEIHETO OOIIET0 00pa3oBaHUs
B npenenax ocsoeHust OIIOII CIIO nHa 6a3e ocHOBHOro oOIIero oOpa30BaHUs, YTOUHSIOT
coZiep)KaHne Y4eOHOTO Marepuaia, IOCIEeIOBATEIbHOCTh €ro HM3Y4eHHs, paclpe/eieHne
yu4eOHBIX YacoB, TeMaTUKy pedepaTroB (IOKIAI0B), HWHAWBHIYATbHBIX IMPOEKTOB, BHJIbBI
CaMOCTOSITENTFHBIX PAadOT C y4eToM CHEeNH(HUKH TPOTpaMM ITOATOTOBKH CIICIIUAINCTOB
CpeIHero 3BeHa, OCBaMBAEMON CHEeUaTbHOCTH.

[Tporpamma MOJKET UCTIOTB30BaThCS IPYTUMH podeccHoHATEHBIMH
00pa3oBaTeNbHBIMH  OpPTraHU3ALUSIMH, PEATM3YIOIUMH 00pa30oBaTeNbHYI0 IPOrpPaMMy



cpeanero oOmero oOpa3oBaHUS B TpeelaX OCBOCHHS OCHOBHOW Mpo(ecCHOHATbHON
obpazoBarenbHoi iporpammbl CITO Ha 6a3e ocHOBHOTO 0011eT0 00pazoanus (IITICC3).

Peanmuzanus o6meoOpa3oBaTenbHOW y4eOHOW IUCHHMILIMHBI «EcTecTBO3HaHUE)
JIOMyCKaeTCsl Kak B 04HOM (popmaTe oOyueHwHsl, Tak U B (hopMaTe dJIEKTPOHHOTO OOYUEHHSI C
WCIOJIb30BAHNUEM TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

OBIIAA XAPAKTEPUCTUKA YUYEBHOM JUCIHUIIINHBI
«ECTECTBO3HAHMUE)»

EcrecTBO3HaHMe — Hayka O SBJICHUSX M 3akoHax mpupoabl. CoBpeMeHHOe
€CTECTBO3HAHUE BKJIKOYAeT MHOXKECTBO I'yMaHUTApPHBIX OTpaciiel, M3 KOTOpBIX Hambosee
BOXHBIMH SBISIOTCS (QU3UKa, XUMHS W Ouonorus. OHO OXBaThIBAaeT UIMPOKHHA CIEKTP
BOIIPOCOB O Pa3HOOOPA3HBIX CBOWCTBAX 00BEKTOB IPUPObI, KOTOPbIE MOXKHO PacCMAaTPUBATh
KaK €JUHOE LIENIOE.

['ymaHuTapHble 3HAHUSI, OCHOBAHHbBIE HA HUX TEXHOJOIMH (POPMHUPYIOT HOBBII 00pa3
XKHU3HU. BBICOKOOOpa30BaHHBII YEIOBEK HE MOKET TUCTAHIIUPOBATHCS OT (PyHIaMEHTAIBHBIX
3HaHUI 00 OKpYXKaoIeM MUpPE, HE PUCKYs OKa3aThCsl OECIIOMOIIHBIM B NMPO(hecCHOHANIBbHOM
neaTenbHOCTH. JI'000e MepCreKTUBHOE HAINpaBJICHUE AESTEIbHOCTH 4YEIOBEKa NMPSIMO MU
KOCBEHHO CBSI3aHO C HOBOW MaTepHaibHON 0a30i M HOBBIMHM TEXHOJOTHMSMHU, U 3HAHHE HX
TYMaHHUTapHOH CYITHOCTH — 3aKOH ycIexa.

EcrecTBO3HaHMEe — HeOTbeMJIEMas COCTABIAIOLIAs  KYJIbTYpbl:  ONpenesss
MHUPOBO33PEHHE YEJIOBEKA, OHO MPOHUKACT M B TYMAHUTAPHYIO cdepy, U B OOIIECTBEHHYIO
AKU3Hb. PalloHanbHbIM r'yMaHUTApHBIN METOl, CPOPMHUPOBABIIMICSA B paMKaX €CTECTBEHHBIX
HayK, o0pa3yeT ryMaHUTapHYI0 KapTHHY MHpa, HEKoe o0paszHo-(puiocodckoe ob6oOImeHune
Hay4HbIX 3HAHUM.

OCHOBY eCTeCTBO3HAHHUS HpPEACTaBIsACT (pU3MKa — HayKa O MPUPOAE, M3ydaromias
HauOoyiee BaXKHbIE SBJICHMs, 3aKOHbI M CBOMCTBa MaTepuajlbHOro wmupa. B ¢usnke
YCTaHABJIMBAIOTCS YHUBEPCAIbHBIC 3aKOHBI, CIPABEIMBOCTh KOTOPHIX TMOATBEPKIACTCS HE
TOJIKO B 3€MHBIX YCJIOBHUSX U B OKOJIO3€MHBIX IPOCTPAHCTBAX, HO U BO Bcell Bcenennoit. B
ATOM 3aKIIOYaeTCsl OJUH M3 CYIIECTBEHHBIX NPU3HAKOB (HU3UKK Kak (PyHIaMEHTaIHHON
Hayku. Pu3nka 3aHMMaeT 0co00€ MECTO CpelU €CTECTBEHHBIX HayK, M0O3TOMY €€ MPHUHSITO
CUUTATh JHJIEPOM €CTECTBO3HAHMS.

EcrecTBO3HaHNE KaK HayKa O SIBIEHUSAX U 3aKOHAX MPHUPOJIbI BKIIIOYAET TAK)KE OJHY
13 BXKHEHIINX OTPACIEH — XUMHUIO.

XuMHsT — Hayka O BeIeCTBaX, MX COCTaBe, CTPOSHHMM, CBOWCTBax, Mpoleccax
MpeBpaIleHus], UCIOIb30BaHUN 3aKOHOB XMMHUHM B TPAKTUYECKOH JEATENBHOCTH JIOJCH, B
CO3JIaHMH HOBBIX MaTEepHAaJIOB.

buonorns — cocraBHas 4acTh €CTECTBO3HAHMs. JTO HayKa O *KHMBOH mpupozae. OHa
U3y4aeT PACTUTENbHBIN, KUBOTHBIH MUP U YEJIOBEKA, UCHOIb3Yysl KaK COOCTBEHHBIE METOJIBI,
TaK W METOJbI JPYTUX HAayK, B YaCTHOCTH (U3UKH, XUMUH M MaTEMaTHKH: HaOJFOIEHUS,
HKCHEPUMEHTBI, HCCIIEOBAHUS C IOMOIIBIO CBETOBOIO M 3JEKTPOHHOTO MHKPOCKOINA,
00pabOTKy CTAaTUCTUYECKHX JaHHBIX METOJAaMH MAaTeMaTHYeCKOW CTaTUCTUKA W Jp.
buonorusi BBIABISET 3aKOHOMEPHOCTH, MPUCYIIHME KU3HU BO BCEX €€ MPOSBICHUSX, B TOM
qrciie 0OMEeH BEIIECTB, POCT, Pa3MHOXKEHHE, HACIEACTBEHHOCTh, H3MEHYHNBOCTH, YBOJIONUIO
u JIp.

B  mpodeccrmoHampHBIX  00pa3oBAaTENBHBIX  OPTaHU3ANMUAX,  PEATH3YIOIINX
00pa3zoBaTeNbHYIO IIPOrpaMMy CpeaHero oobuiero oopazoBanus B npeaenax ocsoenust OITOIT
CIIO na 0a3ze OcHOBHOro o0Omero oOpa3oBaHHs, HU3ydaeTcs HHTETPUpOBaHHas ydeOHas
mucuuiuiiHa «EcTecTBO3HaHMEy», BKIIIOYAIOIIAs TPHU pasfena, 00JIaaole OTHOCUTENbHON
CaMOCTOSATENIFHOCTBIO M IENOCTHOCTBI0 — «Pu3ukay, «Xumusn», «buomorus» — d9ro He
HapyLaeT MPUBBIYHYIO JJOTUKY T'YMAaHHUTAPHOTO 00pa30BaHMsI CTYIEHTOB.



[Ipu ocBoennn cnenuansHocTedt CIIO  counanbHO-5KOHOMHYECKOTO IPOQHIIs
po¢ecCHOHATBLHOIO 00pa30BaHMs €CTECTBO3HAHME M3ydyaeTrcs Ha 0azoBoM ypoBHe PI'OC
cpenHero oOmero o0pa3oBaHUS C Y4eTOM CHelM(UKU OCBaMBacMOH mpodeccuu WM
CICLIMAJIBHOCTH.

OTO BBIpaXaeTcsi B COAECpXKaHUM OOyueHHs, KOJIMYECTBE YacoB, BBIICISIEMBIX Ha
U3y4€HHE OTIENIbHBIX TE€M IMPOrpaMMbl, IIyOMHE MX OCBOEHHUS OOydarouluMmucs, oObeme U
XapakTepe MPaKTHUYECKUX 3aHATHH, BHIAX BHEAYAUTOPHOW CAMOCTOSITENBHOW pabOTHI
CTYIECHTOB.

B mpormecce peanusanuu copepikaHus y4eOHOH IUCHUILIMHBI «EcTeCcTBO3HAHUE
3Ha4YUMO Hu3ydeHue paszaena «Du3uka», KOTOPbIA BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUH 00 OKPYXKaIOIIEM MHpE. DTOT pasfell SIBISCTCS CUCTEMO-00pa3yIouM ATl IPYTrux
pa3zfenoB yduyeOHOM JUCHMIIIMHBI, MOCKOJIbKY (U3MYECKHE 3aKOHBbI JIEXKAaT B OCHOBE
CoJiep’KaHusl KypCOB XUMHUU U OMOJIOTHH.

[Ipy wu3ydyeHum y4yeOHOro Mmarepuaga IO XUMMM M OHOJIOTMH 1es1ecO00pa3HO
aKIEHTUPOBATh BHHMAaHHE OOYYAIOIIUXCA HA J>KU3HEHHO BAKHBIX OOBEKTaX MPHUPOABI U
opraHusMe yesnoBeka. ITo rujpocdepa, armochepa u 6uocepa, KOTOpble paccMaTPUBAIOTCS
C TOYKHM 3PEHMSI XMMHYECKHX COCTAaBOB M CBOMCTB, MX 3HAYEHMS JUISl JKU3HENEATEIbHOCTU
JI0JEH, 3TO COAEpKAHME, OCBELIAIOUIEE POJb BAXHEMIINX XUMUYECKHUX JJIEMEHTOB B
OpTraHU3Me YeJIOBEKa, BOIPOCH OXPaHbl 3A0POBbs, MPO(UIAKTHKH 3a00J€BaHUN M BPEIHBIX
IIPUBBIYEK, MOCIEICTBUM M3MEHEHHUs Ccpeabl OOMTaHUS YeJIOBEeKa Uil 4YelOBEYeCKOU
LMBUJIM3ALUY.

3aMeTHOEe MECTO B COJIepKaHUM y4yeOHOM JUCLUIUIMHBI 3aHUMaeT y4yeOHbl MaTepual,
HE TOJBKO (OPMUPYIOIIMKA TyMAaHUTAPHYIO KapTUHY MHUpa Yy CTYIEHTOB, HO U
pacKphIBAOIUI NPAaKTUYECKOe 3HAYEHUE I'yMaHMTApHBIX 3HAaHUN BO BceX cdepax KU3HU
COBPEMEHHOI0 00I1ECTBA.

B nenom, yweOHas aucuumuinHa «EcTecTBO3HaHUE», B COAEPKAHUMM KOTOPOH
BEIYLIMM KOMIIOHEHTOM SIBIISIFOTCS HAay4HblE 3HAHMUS M Hay4dHbIE METOJbl I103HAHUS,
M03BOJISIET CHOPMHUPOBATH y OO0YyYarOIUXCSA ILEJOCTHYIO TI'YMaHUTapHYI KapTUHY MHpa,
npoOyIUTh Y HUX HMOIMOHAILHO-IIEHHOCTHOE OTHOIICHHE K H3Yy4aeMOMY MaTepualy,
TOTOBHOCTh K BBIOOpY AEWUCTBUIl ONpeAeseHHOM HaNpaBiIeHHOCTH, YMEHHE KPUTHYECKU
OLICHHUBATh CBOU U UYyXKUE IEUCTBUS U TIOCTYIIKH.

WHTerpupoBaHHOE COAEp)KaHUE Y4eOHON TUCHMILIMHBI MO3BOJIET MPENoAaBaTesiM
¢u3MKM, XUMUM UM OHOJIOTHUM COBMECTHO OpPIraHHU30BAaTh HW3Y4YEHHE €CTECTBO3HAHUS,
HCIOJIb3YSl UMEIOIIMECS YaCTHBIE METOAUKH IPENIOIaBaHUs ITPEIMETA.

@opMBI  TEKYILIErOo KOHTPOJIS: OMNPOC, OHJIAWH-ONpPOC, TECTHPOBAHME, OHJIAMH-
TECTUPOBaHUE, KOHTPOJIbHAsI padoTa.

N3yuyenne oOmeoOpa3oBarenbHOl  yueOHOM  nucuuruinabl  «EcTecTBO3HaHHE»
3aBepIIaeTcs MOJBEICHUEM HTOroB B ¢opMme Iu(QepeHIMPOBaHHOIO 3ayeTa B pamKax
MIPOMEXYTOUHOM aTTecTalluu CTYyJeHTOB B mpouecce ocBoeHusi ocHoBHoi OIIOII CIIO c
noJrydeHueM cpeanero oomero oopazoanus (ITICC3).

MECTO YYEFHOW JUCIHUILIMHGI B YYEFHOM ILJTAHE

VYuebHas qucnuriuHa «EcTecTBO3HaHME) ABISIETCS YI€OHBIM MIPEAMETOM 110 BBIOOPY
n3 o0s3atenbHON TpeameTHou oOmactu «EctectBennbie Haykm» PI'OC cpemnero obmiero
o0Opa3oBaHMUsl.

B  mpodeccrmoHampHBIX  00pa3oBaTENbHBIX  OPTaHU3ANMUAX,  PEATH3YIONIHX
00pa3oBaTeNbHYIO MPOTPaMMy CpeHEro 00mero oopasoanus B mpeaenax ocoerus OITOIT
CIIO na 6a3ze ocHOBHOro 00ImIero oOpa3oBaHms, yueOHas nucnuruimHa «EcTecTBo3HaHmE)
uzyyaerca B oOmieoOpasoBarenbHoM I1ukie ydeOHoro mana OIIOIT CIIO Ha Gasze
OCHOBHOT'0 00111er0 00pa3zoBaHus ¢ MoydyeHrueM cpegHero odmiero oopasosanus (IIIICC3).



B yue6npix mnanax IMIICC3 mecro ydeOHO#N mucturmiinHbl «EcTecTBO3HaHUE»— B
cocTaBe 0011e00pa3oBaTENbHBIX YYEOHBIX ITUCIUIUIMH 110 BBIOOPY, (OPMHUPYEMBIX U3
oOs3aTenbHBIX TpeaMeTHbIXx obiacteit PI'OC cpemnero obmero oOpa3oBaHus, IS
cnermansHoctel CITO cooTBercTBYIOMIETO Mpodwiis mpodeccnoHATbHOTO 00pa30BaHUS.

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

OcBoeHue coniepkanus yaeOHOM TUCIIMIUTNHBI «EcTecTBO3HaHME)» 00eCcIIeYnBaeT
JOCTH)KEHHUE CTYJCHTAMU CIEAYIOIUX pe3yJbTATOB:
** JIUYHOCHIHBIX

YCTOMUYUBBIA MHTEPEC K MCTOPUU M JIOCTHIKCHUSAM B OOJIACTH €CTECTBEHHBIX HayK,
qyBCTBO I'OPJIOCTH 32 POCCUHCKUE €CTECTBEHHBIC HAYKH;

TOTOBHOCTh K TIPOJOJDKCHHIO 00pa3oBaHMs, NOBBILECHUIO KBadu(uKanuu B
n30paHHONH MNPO(GECCHOHANBHON JEATENbHOCTH C HCIOJb30BAHUEM 3HAHMW B 00JacTu
€CTECTBEHHBIX HaYK;

00BEKTHUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIMH B 00JAaCTH €CTECTBEHHBIX HAYK
IUTSL YeJloBeKa M OOIIeCTBa, YMEHHE HCIIOB30BaTh TEXHOIOTUYECKHUE TOCTHKEHUS B 00J1aCTh
(bu3uKK, XUMHUH, OUOJIOTUH VI MOBBIIIEHUS] COOCTBEHHOI'O MHTEIJIEKTYalbHOTO Pa3BUTHS B
BBIOpaHHOM MTPO(ECCHOHATBLHON IeATENEHOCTH;

yYMEHHUE MPOAaHAIN3UPOBATH TEXHOTCHHbIE IMOCIEICTBUS ULl OKPYXKAIOLIEH cpelsl,
OBITOBO U POU3BOJCTBEHHOM JESTEIHHOCTH YEJIOBEKA;

TFOTOBHOCTh CaMOCTOSITENIbHO J00bIBaTh HOBBIE [yl Cce0s €CTECTBEHHO-HAyuYHbIE
3HAHUS C UCTIOIB30BAHUEM JUISI ATOTO JIOCTYITHBIX HCTOYHUKOB HH()OPMAIIHH;

YMEHHUE YIPaBJIATh CBOEH MO3HABATENbHOMN J1E€ATENBbHOCThIO, IPOBOAUTE CAMOOLICHKY
YPOBHSI COOCTBEHHOTO HHTEIJICKTYAJIbHOTO Pa3BUTHS;

YMEHHUE BBICTPAauBaTh KOHCTPYKTHBHbBIC B3aUMOOTHOIIEHUSI B KOMAHJE 110 PEILICHUIO
00ImKX 3a/1a4 B 00JIACTH €CTECTBO3HAHMS,

s MemanpeoMemHbIX:

OBJIA/ICHUE YMEHHUSMHU M HaBBIKAMH PA3JIMYHBIX BUIOB II03HABATEIILHON
JeSITeTbHOCTH U1l U3yUeHMS Pa3HbIX CTOPOH OKPYXKAIOIIEro €CTECTBEHHOTO MUPA;

IPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUS (HaOJI0/IEHNs, HAYYHOTO SKCIIEPUMEHTA)
JUIL U3Yy4eHUs PA3IUYHBIX CTOPOH T'YMaHMTapHOH KapTHHBI MUpPA, ¢ KOTOPHIMH BO3HUKAET
HEO0OXOJMMOCTh CTAJIKUBATHCA B MPO(GEeCCHOHATBHOM cdepe;

YMEHUE ONpeAeNaTh eI U 33a4M JesITeIbHOCTH, BEIOUPATh CPEeICTBA IS UX
JOCTIDKEHUS Ha TIPAKTHKE;

YMEHHUE HCIIOJIb30BaTh pa3jIMyHble HMCTOUYHUKU ISl TOJIy4eHHs TyMaHHUTapHOM
nHGOpPMAIMK ¥ OIICHWBATh €€ JTOCTOBEPHOCTH ISl JIOCTMIKCHHUS TOCTABIICHHBIX IIeNied U
3ajau.

** NPEOMEMHbBIX:

c(OPMHPOBAHHOCTh MPEJACTABICHUA O LEJIOCTHOM COBPEMEHHONW TI'yMaHUTapHOU
KapTUHE MUpa, MPUPOJE KaK €IMHON IIeIOCTHON CUCTEME, B3aUMOCBSI3H YENIOBEKa, IPUPO/IbI
1 00I1IeCTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoii;

BJIaJICHHE 3HAHWSIMHA O HamOoJiee BAKHBIX OTKPBITUSX M JOCTIDKEHHSX B OOJIACTH
€CTECTBO3HAHUS, IMOBJIMSABIIMX HA SBOJIIOLUIO TPEACTaBICHUH O MpUpOZe, Ha pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

c(OPMHPOBAHHOCTh YMEHMS NPUMEHATh T'yYMaHUTapHble 3HaHUA A OOBSICHEHUS
OKpY)KaIOIIMX  SBJIEHUH,  COXpaHEHUs  3/0pOBbs,  obOecrneyeHUs  OE30MaCHOCTH
KHU3HEIeATeIbHOCTH, OepexHOTro OTHOILIEHUS K  IpHUpoJe, palroOHAIBLHOTO
MIPUPOIONOIB30BaHUS, @ TAK)KE BBITIOJIHEHHS POJIM TPAMOTHOTO MOTPEeOUTENS;

c(OPMHPOBAHHOCTh TPEACTABICHUH O HAyYHOM METO/€ IO3HAaHUS TPHUPOJBI U
CpeAcTBaX W3YYEHHUS MeEraMupa, MaKpoOMHpa W MHKPOMHpA; BIAJCHHE IpPHEMaMHu



TYMaHUTapHBIX  HAONIOJIEHUHN, ONBITOB, HCCICNOBAHUNM ©  OICHKH JIOCTOBEPHOCTHU
MOJIyYE€HHBIX PE3yJIbTAaTOB;

BIIQJICHUE TOHSATUHHBIM anmnaparoM €CTECTBEHHBIX HAayK, MO3BOJSIOIIUM MO3HABATH
MHUp, y4acTBOBaTh B JUCKYCCHSX MO T'YMaHUTapHBIM BOIIPOCaM, HCIIOIb30BaTh Pa3IUYHbIC
WCTOYHUKHA WH(DOpPMAIMH 7Sl TOATOTOBKH COOCTBEHHBIX PabOT, KPUTUYECKU OTHOCHUTHCS K
coobmenussM CMU, coneprkamuM HaydHYI0 HHPOPMAIIHIO;

c(OpPMUPOBAHHOCTh YMEHUW TOHHMMATh 3HAYMMOCTh TYMAHUTAPHOTO 3HAHUS IS
Ka)KJIOTO YeJI0OBEKa HE3aBUCUMO OT €ro NpoeCcCHOHAIbHON NeSTEIbHOCTH, pa3inyaTh (haKThl
Y OLICHKH, CPAaBHUBATH OLICHOYHBIE BHIBOJIbI, BUJIETh X CBS3b C KPUTEPUSMHU OLICHOK U CBSI3b
KPUTEPHUEB C ONPEJECICHHON CUCTEMOM LIEHHOCTEM.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

duzuxka

Beeoenue

Om3uka — QyHIaMeHTambHast Hayka O mpupoje. [ 'yMaHUTapHBIA METOJ IO3HAHMUS,
€ro BO3MOYKHOCTH U I'PaHULIbI IPUMEHUMOCTH.

OKCHepUMEHT U Teopus B IIpoliecce IMO3HAHUS MNpupoasl. MojaenupoBaHue
¢bu3nveckux SBICHUHA W TpoueccoB. ['yMaHWTapHas KapTWHA MHUpa M €€ BaKHEHIIne
COCTaBJISIOLINE.

EnvHCTBO 3aKOHOB IHpPHPOJABI M COCTaBa BellecTBa BO BceeneHHo#. OTkpeITHA B
(u3nKe — OCHOBa Mporpecca B TEXHUKE U TEXHOJIIOTUHU MPOU3BO/ICTBA.

Mexanuka

Kunemaruka. Mexannueckoe qeuxkenue. Cucrema orcuera. TpaeKTopus JBUKEHUS.
IIyTs. [lepememienue.  PaBHOMEpHOE  NpPAMOJMHEHHOE  JBH)KCHUE. CKopocCTb.
OTHOCHUTENBHOCTh MEXAaHMYECKOI'O JIBWKEHHUS. 3aKOH CilOoXeHHs ckopoctedl. ['paduku
JIBUKEHUS.

CpenHsis CKOpOCTh MNP HEPAaBHOMEPHOM JIBIDKEHHMM. MTIHOBEHHasi CKOPOCTb.
PaBHOycKOpeHHOE TpsAMONMHENWHOE JBUXKEeHHE. YckopeHue. CBOOOIHOE TajJeHHE Tedl.
KpuBonuHueliHoe nBmxeHue. YTIoBas CKOpOCTh. PaBHOMEpHOE ABMKEHUE MO OKPYKHOCTH.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

JImnamuka. Macca u cuna. BzaumoneiictBue Tenn. 3aKoHbI JHHAMUKU. CHIIBI B
MPUPOJE.

Crnoco6s1 u3mepenus cwi. MHepimanbHas cucteMa oTcuera. 3aK0OH BCEMUPHOTO
TATOTEHMUS.

HesecomocTs.

3akoHbl coxpaHeHusi B MexaHuke. VMmynbc Tena. 3aKOH COXpaHEHHS MMITYJIbCA.
PeaktuBHOE ABmkeHHe. Mexanudeckast pabota. MomHocTh. PaboTa CHIIBI TATOTEHHUS, CHIIBI
YOPYTrOCTH M CUJIBI TpeHus. Mexanunueckas sHeprusi. Kunernueckast sneprus. Kunernueckas
sHeprusi u pabora. [loTeHumanbHas SHEprusi B TpaBUTAIMOHHOM Tmolne. [loTeHnuambHas
SHEpTHsi ynpyro AeGOPMHPOBAHHOTO Tea. 3aKOH COXPAHCHUsS TOJTHOW MEXaHHYECKOU
SHEPTHUH.

Hemoncmpayuu

OTHOCHTEIHFHOCTh MEXaHUYECKOTO JIBUKCHHS.

Bupl MeXaHHYECKOTO JBHIKECHU.

WNHepTHOCTH Tell.

3aBUCUMOCTD YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbI, IEHCTBYIOILIEH Ha TEJO.
PaBeHCTBO ¥ MPOTHUBOMOIOKHOCTD HAMPABIICHUS CUJI ICUCTBUS U IPOTUBOICHCTBHUS.
HesecomocTs.



PeakTnBHOE IBM)KEHUE, MOJIEIIb PAKETHI.

M3MeHeHne 3HEpIUM IIPU COBEPILIEHUHU paOOThI.
Ilpakmuueckoe 3anamue

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS OT MAcChl Tela.

OcHO6bl MONEKYNAPHOU (YU3UKU U MEPMOOUHAMUKU

Mouiekyasipaass  ¢usuka. ATOMUCTUYECKAss TEOpUsl CTPOCHHUSI  BELIECTBA.
Habmtoienuss u OMbITHI, MOATBEPXKAAIOIINE ATOMHO-MOJIEKYJISPHOE CTPOSHHUE BEIECTBA.
Maccsl 1 pasmepbl MOJEKyJ. TeruioBoe IBMKEHHME YacTUIl BelllecTBa. bpoyHOBckoe
nekenue. MneanpHbiii ra3. Temmeparypa Kak Mepa CpelHE KHHETHUYECKOW HHEpruu
YJacTHUll. Y paBHEHUE COCTOSHUS UAEaIbHOTO Tra3a. Mzonpoueccsl u ux rpaduku. O0bscHeHne
arperaTtHbIX COCTOSIHUM BemlecTBa M (ha30BbIX MEPEXOJ0B MEXKIAY HUMHU HAa OCHOBE aTOMHO-
MOJIEKYJISIPHBIX IIPEICTAaBICHUM.

CBsI3b MEXIy JaBJICHUEM U CpeHe KMHETHUECKOW dHEpruei MoyieKys rasa. Pabora
raza. Mogenb xujakoctu. IloBepXHOCTHOE HaTsKeHHMe M cMauumBaHue. Kpucramindeckue u
amopHbie BeuecTBa. JKukue KpucTaibl.

Tepmonunamuka. BHyTpenusis sHeprus. Pabora u Temioornadya Kak CHOCOOBI
M3MEHEHUsl BHYTPEHHEH 3Hepruu. [lepBulii M1 BTOPOW 3aKOHBI TEpMOAMHAMUKH. [IpuHIMIIEL
nerictBusa TemioBbix MamuH. KIIJ TenmoBeix nBurarteneid. TemnoBble MamMHBI U UX
MPUMEHECHHE. DKOJOTUYECKHE MPOOJIeMbl, CBA3aHHBIC C TIPUMEHEHUEM TEIUIOBBIX MAIIWH, U
MIPOOJIEMBI SHEPTOCOCPEIKCHHSL.

Hemoncmpayuu

JIBukeHre OpOyHOBCKHUX YaCTHII.

Auddysus.

SIBnenuns MOBEpXHOCTHOTO HATSHKEHUS U CMauyMBaHMSL.

Kpucranisl, amopdHbie BelecTBa, KUAKOKPUCTALITNYECKUE Tea.

H3MmeHeHre BHYTPEHHEH SHEPTUur Tel IPU COBEPILICHUU paOOTHI.

OcHo6bl 21eKMmpPoOOUHAMUKYU

JJIeKTpocTaTuKa. B3auMonelicTBrue 3apsHKEHHBIX Tel. ODJIEKTPUUYECKUM 3aps.
3aKOH COXpaHEHUs JIEKTPUUYECKOro 3apsaa. 3akoH KyrnoHa. DiekTpocTaTH4ecKoe Moie,
€ro OCHOBHBIE XapaKTEPUCTHUKUA M CBA3b MEXIy HUMHU. [IpOBOTHUKH M H30JATOPHI B
3JEKTPOCTATUUECKOM  TOJIe.  JJEKTpUYecKas €MKOCTh KOHAEHcaTopa. OJHeprus
3JEKTPOCTATHYECKOTO MOJISI.

Mocrossnubiii TOK. [locTOsIHHBINA AneKkTpudYecKkuid TOK. Cuiia TOKa, HampspKEHUE,
AIEKTPUYECKOE COnmpoTUBIeHHE. 3ak0oH OMa ISl y4acTKa MU U TTOJTHOW 3JIEKTPHUECKOM
nenu. Pabora u MomHOCTH TOCTOSHHOrO ToKa. 3akoH Jxoyns—IJlenna. TeroBoe
JEHCTBUE BJIEKTPUUYECKOTO TOKA. DIIEKTPUUECKHUI TOK B Pa3iM4HBIX cpefax. MarHuTHoe
noJie. MarHuTHOE TOJIE U €r0 OCHOBHBIE XapaKTEPUCTUKH. J[efiCTBUE MarHUTHOTO MOJIS HA
MPOBOJHUK C TOKOM. 3akoH Awmmepa. Onekrpoasurarens. Cuna JlopeHna. fIBnenue
3JEKTPOMArHUTHOM MHAYKLIHMH. 3aKOH 3JE€KTpOMarHuTHoW umHAaykuuu. lIpaBuno Jlenua.
CamonHnyknus. MHIyKTHBHOCTb. DHEPIUs MarHUTHOTO TOJIA.

Hemoncmpayuu

DneKkTpuszanus Ted.

B3anmopeiicTBre 3apsyKeHHBIX TEll.

HarpeBanue nmpoBOJIHUKOB C TOKOM.

OmnbIT DpcTena.

B3anmoneiicTBre NPOBOJTHUKOB C TOKOM.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
PaGora anexTpoaBuratens.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.



Ilpakmuueckoe 3anamue
COopka SJIEKTPUUYECKOW ILENMW W H3MEPEHHE CHIJIBI TOKa M HampsDKeHUS Ha ee
Pa3IMyYHbIX yYacTKax.

Konebanus u éonnwi

Mexannuyeckue Kojiedanusi U BoJHbI. CBOOOHBIE KoseOanus. [lepnoa, yactora
1 amIumaTyaa kKojebanui. ['apmoHnueckne kosaebanus. MaTeMaTHYeCKUi U MPYKUHHBIA
MasTHUKH. [IpeBpaienre sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

MexaHuueckrue BOJHBI U MX BHJbl. 3BYKOBBbIE BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBI.
VYbTpa3ByK U €ro UCNOJIb30BAHUE B MEIULIMHE U TEXHUKE.

DJIEKTPOMATHUTHbIE KOJe0aHus M BOJHBI. CBOOOIHBIE 3JEKTPOMArHUTHHIE
konebanusa.  KonebGatenmpublii  kouTyp.  @®opmyna  Tomcona.  BwIHYXICHHbIE
AJNIEKTPOMAarHuTHBIE  KojiebaHus. [apMOHMYECKHE JJIEKTPOMArHUTHBIE  KoJeOaHus.
OnexTpuueckuil pezoHanc. IlepemMenHsblil Tok. Dnexkrporeneparop. Ilonyuenue u nepenaya
anekTposHepruu. [IpodieMsl sHeprocOepekeHus.

DNeKTpOMarHuTHOE IoJIe. OneKTpOMarHuTHbHIE BOJIHBI. Ckopoctb
3J€KTPOMArHUTHBIX BOJIH. [IpuHIMOBI paguocBsi3u U TeneBuAeHUs. lcnonb3oBaHue
AJNIEKTPOMAarHUTHBIX BOJIH pPa3jMYHOIO JMana3oHa B TEXHUYECKUX CpPEJCTBaX CBS3H,
MEJIULMHE, TP U3YYEHUH CBOWCTB BEIIECTBA.

CgeroBble BOJHBI. Pa3Butue mnpencTaBieHUd O NpUpPOJE CBETA. 3aKOHbI
OTpaXeHHUs W mpenomiieHust cBeTa. WHrepdepenuus cBera. J[udpakuus csera.
Judpakiuonnas pemetka. [lonaspusanus csera. Jlucnepcus caera.

JIunzel. @opmyna TOHKON JTUH3BL. ONTHYECKHE TPUOOPHI.
Hemoncmpayuu

Konebanus MaTeMaTHYECKOTO U MPYKUHHOTO MAasiTHUKOB.
Pabora snexrporeneparopa.

W3nydyeHue v npuem 3J1eKTPOMArHUTHBIX BOJIH.
PamuocBs3e.

Paznoxenue 6enoro cBera B CIEKTP.

WnTepdepenius u qudpakuus cBera.

OtpakeHue U NpeIoMIIEHUE CBETA.

OnTuyeckue npuOopsI.

Ilpakmuueckue 3anamus

N3ydeHue konebaHU MaTeMaTHYECKOT0 MasATHUKA.
N3yuenue uatepdepeHny u 1udpaxiuy cBeTa.

Inemenmol K6aHmMoGou Puzuku

KBanToBble cBoOlicTBa cBera. PaBHOBeCHOE TemioBoe u3inydeHHe. KBaHTOBas
runote3a [Inanka. @oroanekrpuueckuit 3pdexr. YpaBHeHHe DUHIITEHHA JUIs BHELIHETO
botord-dekra. Doton. J[aBnenue cBeta. Jlyannsm cBOMCTB cBeTa.

®dusuka aroma. Mogenu crpoenusi atoma. OnsiT Pesepdopna. [Moctynater bopa.
OObscHEHrE JIMHEHYaTOro CIeKTpa BOAOPOJa Ha OCHOBE KBAHTOBBIX MOCTYyJaTOB bopa.
[Tormomenue u ucnyckanue cera aToMoM. KBanToBas sHeprus. [IpuHnunm neicTBus u
WCIIONBb30BaHUE Jazepa. OnTuyeckas CIEKTPOCKONMS KaK METOJ H3YYEHHsI COCTaBa
BEILIECTBA.

Pu3zuka aTOMHOIO sApa M JJIeMeHTapHbIX 4Yactul. CocTaB M CTpPOEHHE
aToMHOro sifipa. CBOMCTBA SAEPHBIX CUII. DHEPTHUs CBSI3U U J1e()eKT MacChl aTOMHOTO S/Ipa.
PanmnoaktuBHOCTE. Buasl pagMOakTUBHBIX IpPEBpalIeHUN. 3aKOH PpPaJUOAKTUBHOIO
pacnana. CBOHCTBAa MOHU3UPYIOUIUX SJIEPHBIX M3Iy4eHUN. PagnoakTuBHBIE U3TyYEHUS U
UX BO3JICHCTBHE HA JKMBBIE OPTraHM3MBL. SIepHBIE peakuuu. SnaepHas >HepreTuka.
OnemeHTapHble YacTUlbl. DyHIaMEHTAJIbHbBIE B3aUMO/IEHCTBUS.

Hemoncmpayuu



Dorodddexr.

DOTOIIIEMEHT.

N3nyuyenue nazepa.

JluneituaTelie CIEKTPBI PA3IMYHBIX BEIIECTB.
CueT4rK HOHU3HUPYIOMIUX H3ITYICHUN.

Bcenennas u ee Jeo010ouun

Crpoenne u passurue Beenennoii. Kocmoinorus. 3Be3nbl. TepmosiiepHblil CUHTES.
Mogens pacuupsitonieiics BeeneHHOM.

IIpoucxoxnenne ConHeyHoi cucremsl. IIpoToconHiie U nmporomiaHeTHbIe 00JIaKa.
OobpazoBanue ianet. [Ipobaema cymiecTBOBaHNs BHE3EMHBIX IMBUIIN3AIUH.

CoBpemenHas (pusuveckasi KapTuHa MHUPA.

XumMusa

OO0umas 1 HeOpraHuv4ecKas XuMHUs

Beeoenue

XuMuUecKass KapTMHAa MHpPAa KaK COCTaBHAsl YaCTh T'yMAaHUTAPHOW KAapTHUHBI MHPA.
Ponp xumuu B ®U3HU COBpeMEHHOT0 001iecTBa. HoBelime JoCTKEeHUsSI XUMHUYECKON HayKH
B IUIAHE  Pa3BUTUSA  TCXHOJIOTHHA:  XUMHYECKas  TEXHOJIOTHUS—OUOTEXHOJOTHUS—
HaHoTexHoJorus. [IpumMeHeHne NOCTHKEHUN COBPEMEHHON XMMHHM B TYMaHHUTApHOU cdepe
NESITENILHOCTH OOIIECTBA.

OcHoéHble ROHAMUA U 3AKOHbL XUMUU

[Tpeamer xumun. BemectBo. AToM. Mosekyna. XuMHUYECKUH 31eMeHT U (popMBbI ero
cyuiectBoBaHusl. [IpocTeie U cioXkHbBIE BellecTBa. AJUIOTPONUS U €€ IPUYHHBI.

Hemoncmpavyus

Habop mopeneli aTOMOB U MOJIEKYII.

U3mepenune BemiectBa. OCHOBHBIE 3aKOHbI XMUMHMHM. Macca aTOMOB U MOJEKYII.
AtomHast enuHuIA Macchl. OTHOCUTENBHBIE aTOMHAsI U MOJIEKyJisipHas Macchl. KoiuuecTBo
BeulectBa. [locrossHHas ABoranpo. MomsipHas macca. 3akoH ABorajipo. MossipHblii 00bemM
ra3oB. PacueTsl o xummueckum popmymnam.

3aKOH COXpaHEHMsI MacChl BELLIECTBA.

Ilepuoouueckuii 3axon u Illepuoouueckan cucmema xumuueckux nemenmos /l. U.
Menoeneesa

Otkpeitue I[lepmomuueckoro 3akoHa. Ilepuoamueckass cucTeMa XUMHUYECKHX
anemenToB Jl.Ml.MenneneeBa kak rpaduueckoe oroOpaxkenue I[lepromnyeckoro 3akoHa.
[lepuoanueckuii 3aKOH M CHUCTEMa B CBET€ YYEHHS O CTPOCHUHU aTOMa. 3aKOHOMEPHOCTH
W3MEHEHHUS CTPOEHUS DIEKTPOHHBIX 000JI0YEK aTOMOB U XMMHUYECKHX CBOMCTB 00pa3yeMbIX
3J€eMEHTaMU TMPOCTBIX U CIOXKHBIX BellecTB. 3HaueHue llepuoguyeckoro 3akoHa H
[Tepuoanueckoit cucTeMbl XUMUUYecKux 3yeMeHToB J.M.MeHneneeBa s pa3BUTHs HAYKU U
MMOHUMAaHHUS XMMUYECKON KapTUHBI MUpA.

Hemoncmpavyusn

Paznuunbie ¢opmbl [lepuoanyeckoit cuctembl XuMHuYeckux saementoB JI. U.
Menneneena.

Cmpoenue eeuwecmea



ITpupona xuMuueckoi cBsa3u. KoBaneHTHas CBs3b: HeNoJsipHas U nossipHas. MoHHas
cBsa3b. KatnoHbl M aHuoHbl. Metajumueckas cBs3b. BomoponHas cBs3b. B3anmocBsisb
KPUCTAJUIMYECKUX PELIETOK BELIECTB C Pa3INYHbIMU TUIIAMH XUMHUUYECKOU CBSI3U.

Hemoncmpayusn

OO0pa31ibl BEHIECTB U MAaTEPHAIIOB C PA3TMUYHBIMUA TUITAMH XUMUYECKON CBSI3U.

Booa. Pacmeopul

Bopna B mpupoze, ObITy, TeXHUKE M Ha Mpou3BOACTBe. DPU3NUYECKUE U XUMHUYECKUE
CBOMCTBA BOJIbL. 3arpsi3HUTEIN BOJABI U CIIOCOObI OunCTKU. XKecTkas BoJa U ee yMsrdeHue.
OHpeCHeHI/Ie BOABI. AI‘peI‘aTHBIe COCTOSAHUA BOJBI U €€ IMECPCXOAbl U3 OAHOI'O arp€raTHoro
COCTOSIHMSL B JIpYIO€.

PaCTBOpeHI/IC TBCPAbBIX BCHICCTB U TIa30B. 3aBHCUMOCTh PaCTBOPUMOCTH TBEPABIX
BEIIECTB M Ta30B OT TeMIepaTypbl. MaccoBas [0l BEIIECTBAa B PAacTBOpE Kak Crocod
BBIPAKEHUS COCTaBa pacTBOpA.

Hemoncmpavyusn

®u3nyecKue CBOWCTBA BOBI: TOBEPXHOCTHOE HATSHKEHHE, CMaulBaHUE.

Xumuueckue peakuuu

[TonsiTve 0 XMMHUECKOH peakMy. TUnbl XuMU4YecKuXx peakuuil. CKOpocTh peakuuu u
(bakTophl, OT KOTOPHIX OHA 3aBUCUT. TemnoBoi 3¢ (eKT XUMHUECKONH peakui. XUMHUUYECKOe
pPaBHOBECHE U CIIOCOOBI €T0 CMEIICHUSI.

Hemoncmpayuu

XWMHUYECKHUE  PEaKUHH C  BBIICICHUEM
Ter10Thl. OOpaTUMOCTh XMMHUUECKUX PEAKIIUM.

Ilpakmuueckoe 3anamue

3aBUCUMOCTh  CKOPOCTH XHUMHUYECKOW peakuu OT pa3in4HbIX  (PAKTOpoB
(TemnepaTypbl, KOHIEHTPALUK BEIIECTB, JEHCTBUS KaTaIu3aTOPOB).

Heopzanuueckue coeounenusn

Kinaccnpukanusi HeopraHmyecKuX coeJMHeHH W HX cBoiicTBa. OKCUIBI,
KHUCJIOTBI, OCHOBaHUsA, COJIA. XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COCIIMHEHUI B CBETE TEOPUM JJIEKTPOJUTUYECKON nucconuanuu. [loHarue o ruapoiuse
coneil. Cpena BOJOHBIX PACTBOPOB COJIEH: KHUCHas, HEWTpasbHasd, LIENo4Has. BoaoponHblil
nokaszarenb pH pactBopa.

Metaniabl 1 HeMeTaLIbl. Metayuibl. OOmme gu3nueckue M XUMHUYECKHE CBOMCTBa
METaJUIOB, 00YCIIOBJICHHBIE CTPOCHUEM aTOMOB M KPUCTAJUIOB M IOJOXKEHHEM METaJUIOB B
JIEKTPOXMMUYECKOM psily HampspkeHuid. Obue crnocoObl monydeHus: MetayuioB. CIiiaBbl:
yepHble U [IBeTHbIE. KOoppo3ust MeTayioB 1 criocoObl 3alUThHI OT HEe.

Hemerannsl. OOmias xapakTepuCTHKa IVIABHBIX MOATPYII HEMETAJIOB Ha MpUMepe
rajoreHoB. OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAIIIIOB.

Baxneiimme cOoeIMHEHMs METaUIOB M HEMETAUIOB B IPUPOAEC M XO3AWCTBEHHOU
NEATEIbHOCTH YEJIOBEKA. 3allluTa OKPYKAKOLIEH Cpelbl OT 3arpsA3HEHUs TSKEIbIMU
MeTaJUIAMH, COEUHEHUAMHU a30Ta, CEPBI, YTIepoaa.

Hemoncmpayuu

B3aumonelicTBue MeTauioB ¢ HeMeTalllaMM (LIMHKA C CEpOM, aFOMHUHHUA C HOIO0M),
pacTBOpamMu KUCIIOT U LIEI0YEH.

['openune meranminoB (IIMHKA, JKelie3a, Mardus) B KUcjaopoae. B3anmonelicTBue a30THOM
Y KOHLICHTPUPOBAHHOW CEpPHOM KHUCIIOT C MEJIbI0. BOCCTaHOBUTENIBHBIE CBOMCTBA METAJLIOB.

XHUMHUYECKUE CBOMCTBA COCAMHEHUN METAJLIOB.

Ilpakmuueckue 3anamus



Peaknn oOMeHa B BOIHBIX pacTBopax anekrponuToB. Ompenenenue pH pactBopa
COJIEH.

BriTecHenue xjopom OpoMa M Hoja W3 pacTBOPOB HMX coiield. B3ammopeiicTBue
METaJUIOB C PACTBOPAMH KUCIIOT U COJICH.

OPI'AHUMYECKASA XUMUA

Opzanuueckue coeOunenus

OcHOBHbIC NMOHATHSI OPraHMYECKOW XMMHHM M TeOpPHUsl CTPOEHHs OPraHMYecKUX
coenuHe-Hui. [lonstue nsomepuu. Bunel nzomepun: CTpykTypHas (yriaepoaHOIO CKEJETa,
MOJIOKEHHUSI KPAaTHOW CBA3M WM (YHKIMOHAJIBHOM TPYIIBI), MIPOCTPAHCTBEHHAS.
MHoroo0pa3ue OpraHn4ecKux CoeIMHEHHA.

Yraesogopoasl. IlpenensHple U HempenenbHble  yriieBonoponabl. CrpoeHue
YIJIEBOJOPO/IOB, XapaKTepHble XUMHUYECKUE CBOWCTBa yrieBoaopoaoB. IlpencraBurenn
YIJIEBOAOPOIOB: METaH, O3TWJEH, aleTwieH, OeH3on. IlpuMeHeHue yrieBogopoioB B
opraHudeckoMm cuHte3e. Peakuus nomumepusauuu. Hedrtb, ra3, kameHHbI yroip —
IPUPOJHBIE HCTOYHUKH YTJIEBOAOPOIOB.

Kuciopoacoaep:kamue opranudeckne Bemecrsa. CriupTbl, KaApOOHOBbIE KUCIOTHI
U CIIO)KHBIE 3(QUPBI: UX CTPOCHHE M XapaKTepHble XMMUYeckue cBoicTBa. [IpencraBurenu
KHUCJIOPOACOAEPKAIIUX OPraHMYECKUX COEIMHEHMH: METHJIOBBIH M 3TUIOBBIA CIUPTHI,
TJIMIEPUH, YKCYCHasi KHCIoTa. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT. JKHpPBI Kak
CIIO’KHBIC (PHPBI.

VYrineBoasl: III0K03a, KpaxMal, HeJI103a.

A3oTcoaepkalMe OpraHuveckue coeJHHeHUsl. AMUHBI, aMMHOKHUCIIOTBI, OENKH.
Crpoenue u Ouonoruyeckas GyHKIus O0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB.

['eneTnueckas cB3b MEX/Y KJIaCCAaMU OPTaHUYECKUX COEITMHEHUH.

Hemoncmpayuu

[TonydyeHue sTHIIeHAa M €ro B3aWMOJICHCTBME C pacTBOPOM II€pMaHIaHaTa Kajus,
OpOMHO¥ BOJIOH.

Peaxius nmosyueHust yKCyCHO-3THIIOBOTO 3dupa.

KauecTBeHHast peakiiys Ha TIULEPUH.

LIBeTHBIE peakuuu OEIKOB.

Ilpakmuueckue 3anamusn

XVWMHYECKHE CBOMCTBA YKCYCHOM KHCJIOTBHI: B3aUMOJAEWCTBHE C HWHAMKATOpaMH,
Metaiamu (Mg), ¢ ocHoBanusiMu (Cu(OH)z) u ocHoBHBIMU OKcugamu (CuO).

OObpartumas 1 HeoOpaTuMmast IeHaTypalus OeJIKOB.

Ilnacrmacesl M BoJioKkHA. [loHATHE O TmacTmaccax. TepMoOIUIaCTHYHBIE H
TEPMOpEaKTUBHbIE  ToauMepbl.  OTAenbHBIE  NPEACTABUTENN  CHHTETHUECKUX U
UCKYCCTBEHHBIX IOJIUMEPOB:  (eHOT0POpMaIbAECTHAHBIE CMOJIbI, OJUBUHUIXJIOPHI,
Te(JIOH, HEILTYIOHI.

[TonsiTe 0 XMMHYECKUX BOJIOKHaX. HaTypaiibHble, CHHTETUYECKHE U UCKYCCTBEHHBIE
BOJIOKHA. OTnenbHbIE NPEACTABUTENN XWMUYECKUX BOJIOKOH: alleTaTHOE (TpualeTaTHbIN
IIeJIK) ¥ BHCKO3HOE BOJIOKHA, BUHUJIXJIOPUAHBIE (XJIOPHMH), MOJIMHUTPUIbHbIE (HUTPOH),
MOJIMaMUIHBIE (KaIlpOH, HAMJIOH), MOMKUI(UpPHBIE (JIaBCaH).

Hemoncmpavyus

Paznuynble BUABI IJIaCTMACC U BOJIOKOH.

Ilpakmuueckue 3anamusn

O3HaKOMJIEHHE ¢ CHHTETUYECKUMHU U UCKYCCTBEHHBIMH IOJIMMEPaMH.

Omnpenenenne pa3nMUHbIX BUAOB XMMHUYECKUX BOJIOKOH.

Xumusa u rncuzno



XuMusi 1 OPraHu3M 4vejioBeka. XUMHUYECCKHE DJIIEMEHTHI B OpraHHW3ME YeJIOBEKa.
Oprannueckue U HeopraHuyeckue BemiecTBa. OCHOBHBIE JKM3HEHHO HEOOXOIMMBIC
COCIMHECHMS: OCJIKH, YIJICBOJbI, JXHUPBI, BUTAMHHBI. YTJIEBOJIbl — TJIABHBIH HCTOYHUK
SHEpruM opranu3mMa. Poiib KUpPOB B OpraHuszMe. XOJIECTEPUH U €ro pojb B 3JI0POBbE
YyeJIoBeKa.

MunepanpHble  BeUIECTBA B NPOJYKTAaX  MUTAaHUS, MUIIEBbIE  J100aBKH.
COanancupoBaHHOE NMUTAHKE.

Xumus B ObITy. Bona. KaduectBo Bojbl. Moronue u yuctsmue cpeacrtsa. [IpaBumna
0e30macHOi paboThI CO CPEACTBAMU OBITOBOM XUMHUHU.

Bbuosorusa

buonozus — cosokynnocms Hayk o sncugoit npupooe. Memoowt
HAYYHO20 NO3HAHUA 6 OUO0I02UU

Kupas mpupona kak 0OBEKT H3ydeHHUs Ouojoruu. MeTonbl MCCIEIOBAHUS KUBOU
npupoasl B Ouonoruu. OmpezneneHue >KU3HU (C MPUBJICUECHUEM MaTepuana U3 pas/esioB
(U3HUKY ¥ XUMUH). Y POBHU OPTaHU3AINH KU3HU.

Hemoncmpayuu

YpoBHU OpraHU3aUH KU3HA. METO/IbI TO3HAHUS )KUBOW TPUPOIBI.

Knemka

Hctopus uzydenus kietku. OCHOBHBIE IOJIOKEHMS KJIETOYHOM Teopuu. Kierka —
CTPYKTYpHO-(DYHKIIMOHAIIbHAS (JIEMEHTApHAS) €IMHUIIA KU3HH.

Crpoenue kietku. IIpokapuoThl M 3yKapuOTbl — HU3IIKME U BBICHINE KJIETOYHBIE
opranu3mbl. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJIETKH 3YyKapHoT. IloBepXHOCTHBIN
anmapar. CxeMaTHU4HOE ONMCAHUE >KUIKOCTHO-MO3aMYHOW MOJEIM KJIETOYHBIX MeMOpaH.
[MuTornasma — BHYTpEHHSS cpela KJIETKH, opraHounbl (opra”esuisl). Kierounoe siapo.
OyHKIUA g1pa: XpaHEHUE, BOCIPOU3BEJICHHE M Iepejaya HacIeJCTBEHHOH uHpopmauuy,
peryssius XMMU4eCKOH akKTUBHOCTHU KIIETKH. CTPYKTypa U (yHKLIUU XPOMOCOM. AyTO-COMBI
U TI0JIOBBIE XPOMOCOMBI.

MarepuanbHOE€ €AMHCTBO OKpPY)KAIOIIET0 MHUPa W XMMHUYECKUH COCTaB JKUBBIX
OpraHu3MoB. bronornueckoe 3Ha4yeHNE XMMHUYECKUX IEMEHTOB. Heoprannueckue BemecTsa
B COCTaBe KJETKH. POJIb BOABI KaK pacTBOPUTENSI U OCHOBHOIO KOMIIOHEHTAa BHYTPEHHEW
cpensl opranu3mMoB. Heoprannueckne MOHBI. YTIIEBOABI U JIMNUIBI B KieTKe. CTpyKTypa |
Oouosiornyeckue (QyHKIUM OENKOB. AMHUHOKUCIOTHI — MOHOMephl OenkoB. CTpoeHue
HYKJIEOTHJIOB U CTpYKTypa noiauHykiaeotuublx nenei [JHK u PHK, AT®.

Bupycst u Oakrepuodaru. HeknetouHoe cTpoeHHe, KM3HEHHBIH IMKI U €ro
3aBUCHUMOCTh OT KJIETOYHBIX (opM XKU3HU. Bupycel — B030yauTenn HWHOEKIIMOHHBIX
3a0oseBaHUi; TOHATHE 00 OHKOBHpycax. Bupyc ummyHozeduuurta uvenoBeka (BUY).
[Ipodunaxruka BUU-undexnuu.

Jemoncmpayuu Ctpoenue monekyinbsl 0enka. Ctpoenue monekynsl JJHK. Ctpoenue
KIICTKHU.

CTpoeHue KIETOK MPOKapuoT U dykapuoT. CTpoeHue Bupyca.

Ilpakmuueckue 3anamusn

HaOmoienue KJIETOK pAcTeHWH W JKMBOTHBIX I10J] MHKPOCKOTIOM Ha TOTOBBIX
MUKpOTIperiapaTax u ux OlMCaHue.

CpaBHEHUE CTPOCHHS KJIETOK PACTCHUI M YKUBOTHBIX.

Opzanusm

Opraansm — eauHoe 11e5oe. MHorooOpasue OpraHu3MoB.



OOMeH BelIecTBOM M JHEPruei ¢ OKpYKarolleld Cpeloil Kak HeoOXOAUMOE YCIIOBUE
CYIIECTBOBAHUS )KUBBIX CHCTEM.

CrocoOHOCTh K CAMOBOCIPOM3BEICHUIO — OJJHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX
opranu3MoB. JleleHne KIETKH — OCHOBA POCTA, PAa3BUTUS M PA3MHOXKEHHS OpPTaHU3MOB.
becnionoe pasmuosxenue. [lonoBoii npouecc u 1nonoBoe pasMHoxeHue. OMmI010TBOPEHUE, ETO
OMOoJIOTHYECKOE 3HAUCHHE.

[TonsiTue 00 WHIMBHAyalTbHOM (OHTOTEHE3), SMOpPHOHAIBHOM (AMOpHOreHe3) u
NOCTAMOPHOHAILHOM pa3BUTUHU. VHAMBHIyanbHOE Pa3BUTHE YEJIOBEKA U €r0 BO3MOXKHBIC
HapyIICHHS.

OO0mue mnpeacTaBIeHUS O HACIEACTBEHHOCTH W M3MEHYMBOCTU. ['eHeTmyeckas
TEPMHUHOJIOTUSI U CUMBOJIMKA. 3aKOHOMEPHOCTU HacienoBaHus. HacnenoBanue npu3HakoB y
yenoBeka. [lonoBbie xpoMocoMmbl. CleniieHHOe C MMOoJIOM HacjienoBaHue. HacriencTtBeHHbIe
00JIe3HN YeNoBeKa, UX MPUYMHBI U npoduiakTuka. CoBpeMeHHbIE PEACTABICHUS O TeHE U
TeHOME.

['eHetnyeckue  3aKOHOMEpHOCTH  u3MeHuuBocTH.  Knaccuduxamus — dopm
M3MEHYHBOCTH.

BnusiHre MyTareHoB Ha OpraHU3M YeIOBeKa.

[Ipeamer, 3amaum W METOIBI CENEKIMU. | eHeTHYecKue 3aKOHOMEPHOCTH CEJICKIINU.
VYyenne H.W. BaBunoBa o neHTpax MHOrooOpasusi ¥ IpPOUCX0XKIECHUS KYIbTYPHBIX PACTCHHM.
buotexHonorus, ee JOCTHKEHUS, IEPCIEKTUBBI PA3BUTHSI.

Hemoncmpayuu

OOMeH BellecTB U NpeBpallieHue S3HEPTUU B KIIETKE.

Henenue kneTku (MUTO3, MEH03).

CniocoObl 6ecrosoro pa3MHOKEHHUS.

Om1o10TBOpPEHNE Y PACTCHUI B KHUBOTHBIX.

WuauBrayabHOE pa3BUTHE OPTaHU3MA.

HacnenctBenHbie 601€3HU YeIOBEKa.

Bnusinue ankorosin3ma, HApKOMaHUH, KypeHHs Ha HACIIeJICTBEHHOCTb.

Myranumn.

MonudukarmonHas U3MEHIHBOCTb.

LleHTpBI MHOTOOOPA3Hs U TIPOUCXOKICHHSI KYJIbTYPHBIX PACTEHUIA.

HckyccTBeHHBIH 0TOOD.

HccnenoBanusg B 001aCTH OMOTEXHOJIOTHH.

Ilpakmuueckue 3anamus

Perenne sneMeHTapHBIX T€HETHUECKUX 3a7ay.

AHann3 W OIIeHKAa JTUYECKMX AaCMEeKTOB pa3BUTHsSI HEKOTOPBIX HCCIEIOBaHUN B
OMOTEXHOJIOTHH.

Buo

DOBOJIIOLIMOHHASL TEOPHUsSl U €€ poJib B (POPMHPOBAHUU COBPEMEHHOM TI'yMaHHTapHOMN
KapTuHbl Mupa. Bupn, ero xpurtepun. Ilomynmsnns kak CTpyKTypHas €IuHULIA BHIA U
sBoMIIOIIMH. CHHTETHUYECKAsE TEOPHSI IBOJIIOLMHU. JIBHXKYIIIME CUJIBI 3BOJIIOLUU B COOTBETCTBUHU
c cuHrermuecko Teopuet sBomouuu (CTD). ['eHeTnueckue 3aKOHOMEPHOCTH
3BOJIIOLIMOHHOTO IIpoLecca.

Pe3ynbrarel sBomonuu. CoxpaHeHne MHOTo0Opasusi BUIOB KaK OCHOBAa YCTOWYHBOTO
pazButus Ouocdepsl. [lpuunHbl BbIMHpaHus BUAOB. buosornyeckuil mporpecc u
OMOJIOTHYECKHIT perpecc.

I'unoTre3sl MPOUCXOKACHUS JKU3HU. Y CIIOKHEHUE >KMBBIX OPraHM3MOB Ha 3emile B
MPOLIECCE HBONIOLMUA. AHTPOIIOTEHE3 M €ro 3aKOHOMEpHOCTH. JlokazarenbcTBa pPOJCTBA
YeloBeKa C MJIEKOMHUTAIOIIKMMU >KMBOTHBIMHU. OKOJOrMYecKHe (HaKTOpbl aHTPOIOTeHEe3a:
YCIIO)KHEHUE TOMYJISALMOHHON CTPYKTYpbl BUJA, U3TOTOBJIEHUE OPYAUM Tpyna, MEpexo] OT
pacTUTENBHOIO K CMEUIAaHHOMY THIy IIMTaHUs, MHCHojib30BaHue orHsA. llosiBieHune



MBICJIUTENIBHON JIEATEIbHOCTH W WIEHOpa3leabHON peud. [IpoucxokaeHue 4YenoBeYecKHX
pac.

Hemoncmpayuu

Kpurepuu Buja.

[Tonmynsiuust — CTPYKTypHas €AVHMIIA BUJA, €AUHHUIA SBOJIIOLMU. J[BUKYILIME CHUIIBI
IBOJIIOLIH.

Bo3HukHOBeHHE W MHOrooOpasue MpucrnocoOsieHuid y opraHu3moB. Penkue u
MCYE3AI0IINE BUBIL.

JIBroxyniue cuibl aHTponoreHesa. IIporucxoxienue yeinoBeka 1 YeJI0BEYECKUX pac.

Ilpakmuueckue 3anamus

Ornucanne ocoOeil Bupa mo MOp(HOJIOrHYECKOMY KpUTEpHI0o. AHAIW3 U OLICHKA
pPa3IMYHBIX TUIIOTE3 IPOUCXOXKACHUS JKU3HU. AHAIM3 M OLEHKA pa3IM4HbIX THUIIOTE3
IIPOUCXOXKACHUS YEIIOBEKA.

Ikocucmemul

[IpenMer w 3amayu 3KOJOTHHU: y4eHHE 00 HSKOJOruveckux (akrTopax, ydeHHE O
CO00IIIeCTBaX OPraHU3MOB, YUeHHe 0 Ouocdepe.

Okonorudeckue  (HaKTOpbl, OCOOCHHOCTH WX  BO3JCHUCTBUA.  DKOJIOTHYECKAs
XapakTepucTrka Buaa. [lousarue 06 3xomorndeckux cucreMax. Llenu nmuranus, Tpodudeckue
ypoBHH. buoreorneno3 kak skocucrema. buoneHo3 u OHOTON Kak KOMITOHEHTHI
ouoreoreHo3a.

buocdepa — rnobanshas sxocucrema. Yuenne B.M.Bepnanckoro o 6uocdepe. Ponb
KHUBBIX OpPraHu3MoB B Ouocdepe. buomacca. buonoruueckuii KpyroBopor (Ha mpuMmepe
KpyroBopota yriaepona). OCHOBHBIC HallpaBlICHUS BO3JCHCTBHS YEIOBEKa Ha Ouocdepy.
Tpancdopmarusi eCTECTBEHHBIX 3KOJIOTMYECKHX CcUCTeM. OCOOCHHOCTH arpo3KOCHCTEM
(arporieHO30B).

Hemoncmpayuu

Dkonornyeckue (HakTOphl U X BIMSHUE Ha OPTaHU3MBI.

MeXBHIOBbIE OTHOLICHHS: TAPA3UTU3M, XUIIIHUYECTBO, KOHKYPEHIIHS, CHMOHO3.

SpycHOCTh PacCTUTEIBHOIO COOOIECTBA.

Kpyrosopor yriaepoaa B 6uocdepe.

3amoBeTHUKY ¥ 3aKa3HUKH Poccun.

Ilpakmuueckue 3anamus

CocraBieHue cxeM nepeiauy BeIecTB U SHepruH (1ienei mMUuTaHus).

CpaBHHTENBbHAS XapaKTEPUCTHKA TMPHPOIHBIX SKOCHUCTEM M arpodKOCHCTEM CBOEH
MECTHOCTH.

Pemenune skonornyeckux 3aaad.

AHa/u3 U OIEHKA MOCIEICTBUI COOCTBEHHON JeATENbHOCTH B OKPYXKAIOLIEH cpene,
rI100aTBHBIX YKOJIOTUYECKUX MPOOJIEM U yTel UX pPelIeHus.

IKcKypcuu

MuorooGpa3ue BumoB. Ce30HHBIE M3MEHEHMs B Ipupoje (OKpEeCTHOCTH
npodecCuoHAIbHONU 00pa30BaTeIbHON OpTraHU3aIIHH ).

EcrecTBeHHblE UM HCKYCCTBEHHBIE 3KOCUCTEMBI (OKPECTHOCTH MpOo(hecCHOHATbHON
00pa3oBaTeNbHON OpraHU3aIMN).

IIpumepHbIie TeMBblI pedepaToB (10K/I210B), HHIAMBUAYAJIbHBIX IPOCKTOB

oo Marepust, GopMbI €€ JBHKEHUS U CYLIECTBOBAHMS.
oo IlepBb1it pycckuit akageMuk M.B.JIoMoOHOCOB.

oo HckyceTBo U mporece o3HaHus.

ve ®u3rka U My3bIKaJIbHOE UCKYCCTBO.

oo [IBeToMy3bIKA.

oo ®u3uKa B COBPEMEHHOM IIUPKE.



oo duznueckue MCTOABI UCCJIICAOBAHUA MAMATHUKOB HCTOPUHU, APXUTCKTYPbI U
IIPOU3BEICHUN HUCKYCCTBA.

oo HayuHo-TexHnueckuii mporpecc u mpoOIeMbl IKOJIOTHH.

oo buorexHonorus u renHas nHxxeHepus — texnosnorun XXI Beka.

oe HanotexHosoruss Kak IPUOPUTETHOE HANpAaBICHUE pa3BUTHA HAyKu U
npou3sBocTBa B Poccuiickoit denepanuu.

oe OxpaHa OKpyKarole cpesbl OT XUMUYECKOI0 3arpsi3HEHUS.

oe PacTBOpBI BOKpYT Hac.

oo YcTpaHeHue )KeCTKOCTH BOJIbI HA IPOMBIILUIEHHBIX TPEANPUATHSIX.

oo HcTopust BO3HUKHOBEHUS U PAa3BUTHS OPraHUYECKON XUMUU.

oo VYIi1eBOIBI U UX POJIb B JKUBOU IIPUPOJE.

oo XKupsl Kak NPOYKT MUTAHUS U XUMHUUYECKOE CHIPHE.

oo HexBarka npoJoBOJIbCTBHUS KakK Ii100agbHas mpobiieMa 4eJ0BEeYeCTBA U MyTH
€€ peLLICHHUs.

oe CpenctBa TMI'MEHBI Ha OCHOBE KHCJIOPOJCOIEPKAIIMX  OpPraHUYECKHX
COCTUHEHUH.

oo CuHTeTHYECKHE MOIOLINE CPENICTBA: JOCTOMHCTBA U HEAOCTATKU.

oo Heduuut Oenka B NMINEBBIX HPOAYKTaX M €ro NPEOJOJCHHE B pPaMKax
r7100a1bHOM MTPOAOBOJILCTBEHHOM MTPOrpaMMBl.

oo B.U. Bepnajckuii u ero yuenue o 6uocdepe.

oo Hcropus u pa3BuTHEe 3HAaHUH O KIIETKE.

oo Oxpy»karomiasi yeloBeKa cpella U €€ KOMIIOHEHTBI: pa3jMuHble B3IJISAbl Ha
OJIHY MIpOOIIEMY.

oo [Tomymnsus kak equHUIa OMOJIOTUYECKOM IBOIOIHH.

oo [Tomymsimus Kak SKoJIoruyecKas eIMHULA.

oo CoBpeMeHHBbIE B3IJIs/1bl Ha OHOJIOTHYECKYIO SBOJIIOLIHIO.

oo CoBpeMeHHBIE B3IUIAIbl HA IPOUCXO0XKICHNE YEJI0BEKA: CTOJIKHOBEHNE MHEHU.

oo CoBpeMeHHBIE METOBI UCCIIEJOBAHMS KIIETKH.

oo Cpenpl 00uTaHMUs OPraHU3MOB: IPUUUHBI Pa3HOOOPA3HS.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzamuu cojepkaHusi o0ieoOpa3zoBaTeIbHON  yu4eOHOM  AMCHUIUIMHBI
«EctectBo3Hanue» B mpenenax ocBoeHus OIIOII CIIO na 6a3ze OCHOBHOTO OOIIETo
oOpa3oBaHMsl C TmoJiyueHHeM cpenHero obmero ob6pasosanus (IIIICC3) maxcumanbHas
yueOHasi  Harpy3ka oOywatommxcsd 1o  cnenuanbHocTsiM  CIIO  rymanutapHOro
npodeccuoHanbHoro obpasoBanuss — 104 wyacoB, M3 HUX ayauTopHas (oOs3aTenmbHAs)
yyeOHasi Harpy3ka oOOyd4aroIlMXcs, BKJIIOYas IpakTHYeckue 3aHsATHi, — /1 dacos,
BHEAyJUTOpPHAs CAMOCTOsITeNIbHAs paboTa CTYAeHTOB— 29 4acoB, KOHCY/IbTaLMU — 4 yaca.

IIpuMepHbIe TeMaTHYeCKHE MVIAHBI

Bup yyeOHoii padoThI KoJunuecTBo yacos

AyIHMTOPHBIC 3AaHATHS IIpoduas npodeccnoHaIbLHOrO 00pa3oBaHUA:
(mpakTUYecKue 3aHATHS) TYMaHUTAPHbII

Conepxanne o0yueHust Crnenunansaocts CIIO:

44.02.04 — CrnenanbHOE JOLUIKOJIBHOE
o0Opa3oBaHue
OU3UKA

AyoumopHule 3aHAmMUSA 17
BBenenune 2
MexaHuka 3




OCHOBBI MOJIEKYJIIPHOU
bu3uKn 1
TEPMOJIMHAMHKH

OCHOBBI JIEKTPOIUHAMUKHI 3
Kosebanus 1 BOJIHEBI 2
OneMeHThHI KBaHTOBOM 2
(105637001
Bcenennas u ee sBonronus 2

Ilpomesricymounas ammecmauyusn 6 popme ougphepenyuposannozo 3avema

Hroro

17

XUMUA

AyoumopHnuvle 3anamus

18

Bsenenue

1

Oo0mas n
HEOPraHu4vecKass XuMusi

OCHOBHBIE TTOHSTHUSA B
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buonorus —
COBOKYITHOCTh HayK O
YKUBOU npupoe. Metoabl
HAay4YHOTO IMO3HAHUS B
OHoIOrun

Krnerka 9
Opranusm 9
Bun 8
DKOCHUCTEMBI 8
HTtoro 36
Ilpomesricymounas ammecmayus popme ougpgpepenyuposannozo 3auema
Bcero 71

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEBHOM NEATEJbHOCTH

CTYJIEHTOB

Conep:xkanue
o0yueHust

XapakTepuCTHKA OCHOBHBIX BH/0B /1eITeIbHOCTH CTY/ICHTOB
(Ha ypoBHe Yy4eOHBIX AeiicTBHIi)

OU3UKA

Bsenenue

Kunematuka

PasBuTHE CTOCOOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHUSI, BOCIPUHUMATD
Y aHAJM3UPOBATh MHECHUS COOCCETHUKOB, IIPU3HABAsI MPABO
JIPYroro 4ejJ0BeKa Ha NHOE MHEHUE.
[IpuBeneHre MpUMEPOB BIMSHUS OTKPBITUH B (PU3KKE HA
MPOIPECC B TEXHUKE U TEXHOJIOTUHU IMPOU3BOACTBA

Mexanuxa

O3HakoMJIECHHE CO CIoco0aMU OIMCAaHHS MEXaHHYECKOIO
IBHKEHHUS, OCHOBHOM 3a1aueil MEXaHUKH.

N3ydyeHne OCHOBHBIX (DM3MYCCKUX BEIMYUH KHUHEMATHKH:
MepeMeIeHHs, CKOPOCTH, YCKOPEHHS.

HaGmronenne OTHOCHUTEILHOCTH MEXAHWYECKOTO IBIKEHUS.
dopmyTupoBaHUE 3aKOHA CIIOKEHUS CKOPOCTEH.
Hccnenosanue PaBHOYCKOPEHHOTO MPSIMOJTMHEHHOTO
IBUKEHHs (Ha TMpuUMepe CBOOOAHOTO TMajgeHus Tell) U
PaBHOMEPHOTO JIBHYKEHUS Tella TI0 OKPYKHOCTH.
[lonnmanue cMbICia OCHOBHBIX  (pU3MUYECKHX
XapaKTePU3YIOIINX  PABHOMEPHOE  JIBW)KCHHE
OKPYXKHOCTH

BCJIIMYHH,
TCIa 10

JnHamuka

[Tonnmanne cmbicia TakuxX (U3HUECKUX MOJIETIeH,
MaTepuaabHas TOYKa, MHEPLUAJIbHAsA CUCTEMA OTCUETA.
N3mepenue maccol Tenna pa3iauuHbiMH criocoOamu. M3mepenue
CWJI B3aMMOJEHCTBUS Tell. BrlunciieHne 3HaYeHUs] YCKOPEHHUS
TEJ 110 U3BECTHBIM 3HAYEHUSIM JIEUCTBYIOIINUX CHJI U Macc Tel.
YMeHue pa3nuyarh CUIIy TsDKECTH M Bec Tena. OObsCHEeHue U
MIPUBEICHUE TPUMEPOB SIBICHUS HEBECOMOCTH.
[IpuMeHeHHEe OCHOBHBIX MOHATUH, QopMyl H
JUHAMHKHU K PELIEHUIO 3a]1a4

KakK

3aKOHOB




3aKOHBI COXpaHEHUs
B MEXaHHKE

OOBsicHEeHHE pEaKTHMBHOTO JBIDKEHHS Ha OCHOBE 3aKOHa
COXpaHeHHs wummyibca. lIpuMeHeHne 3akoHa COXpaHEHHUs
HMITYJIbCA IS BBIYUCICHUS U3MEHEHUM CKOPOCTEH TeN MPU HUX
B3aUMOJECHCTBUAX.

Brrunciienue paboThl CUIT M U3MEHEHHSI KWHETHYECKON SHEPTHU
Tena.

Brluncienue noTeHIManbHON SHEPTUM TN B TPABUTALIMOHHOM
ToJIe.

XapakTepucTrKa IMPOU3BOJAUTEIBHOCTH MAalIUH U JIBUTaTelIeH ¢
HCIIOIb30BAHUEM IIOHATHS MOLIHOCTH

OcHo8bl MONEKYIAPHOU DUSUKU U MEPMOOUHAMUKU

MonekynsapHas ¢puzuka

@opMyIHpPOBaHUE OCHOBHBIX MOJIOKEHUN MOJIEKYJIIPHO-
KUHETHUYECKOM  TeopuH.  BpINOIIHEHHWE  DKCHEPUMEHTOB,
CITyXalux 000CHOBaHUEM MOJIEKYJIIPHO-KUHETHUECKON
teopun. HaOmionenune OpOYHOBCKOTO JABUKEHUS U SIBJICHUS
muddy3un.

Omnpenenenue  mapaMeTpoB  BelIeCTBA B ra3000pa3HOM
COCTOSIHUM HAa OCHOBAaHUM YPAaBHEHHSI COCTOSIHUS HIEAIbHOTO
rasa.

[IpencraBnenne B Buae rpaduka H30XOPHOTO, U300apHOTO H
HU30TEPMHUYECKOTO IIPOLIECCOB. Beruucnenue CpenHen
KMHETUYECKON HHEPruu TEIUIOBOIO JIBHXKEHHSI MOJIEKYJ 110
W3BECTHOM TEMITEpAType BEIIECTBA.

W3mepenne BIaKHOCTH BO3/1yXa

TepmoauHamuka OKCIIEpUMEHTAJIBHOE  HCCIIENOBAaHUE  TEIJIOBBIX  CBOWCTB
BEIICCTBA.
Pacyer  komuuecTBa  TEIIOTHI, HEOO0X0UMOro  Jyis
OCYILIECTBIICHUS IPOLECCA MPEBPALIEHUS BELIECTBA U3 OJHOTO
arperaTHOro COCTOSIHUS B IPYTO€.
Pacuer wu3MeHeHuss BHYTpPEHHEW OSHEpruu Ten, paboThl H
NIEPEAAHHOr0 KOJIMYECTBA TEIUIOTBI HAa OCHOBAaHUU IIEPBOTO
3aKOHA TEPMOJUHAMHUKH.
OOBsicCHEHHE NPUHIMIIOB JICHCTBUS TEIJIOBBIX MAalllMH

Ochosbl 91eKmpoOUHAMUKU
OneKkTpocTaThKa Brruucnenue cwil B3aMMOAECHCTBHS TOYEUHBIX JJIEKTPUYECKHX

3apsiJIOB.
BblunicieHue HANpsHDKEHHOCTH W MOTEHIMANA AJIEKTPUYECKOTO
TIOJISL OJTHOTO M HECKOJIBKUX TOYCYHBIX 3aps/IOB.

W3mepenne pa3HOCTH MOTSHIIUAIIOB.

[lpuBeneHne MpPHUMEPOB TNPOBOJHHUKOB, JAUDIICKTPUKOB U
KOHJICHCATOPOB.

HaOmronenne sIBIEHUS 9JEKTPOCTaTHYECKOH WHAYKIHMU H
SBJICHUS  TOJSIPU3AIMK  JTUDJICKTPHKA, HAXOMASAIIErOCs B
AIIEKTPUIECKOM T10JIe

IlocTOSITHHBII TOK

N3mepenue MOIIHOCTH AeKTpuyeckoro toka. Msmepenue 9/1C
Y BHYTPEHHETO CONPOTUBJICHHS] HCTOYHHKA TOKA.

CO6op ¥ WuCHbITaHWE DJIEKTPUYECKUX Lene ¢ pa3IuyHbIM
COEIMHEHNEM MPOBOJIHUKOB, pacUyeT UX MapaMETPOB




MaruuTHoOE 110J1e

Habumroienue nelicTBUS MarHUTHOTO TIOJIST HA MPOBOJHUK C
TOKOM, KapTUHOK MarHUTHBIX MOJICH.

@opMynHpOBaHUE MTPABUJIIA JIEBOU PYKHU JUIsl ONIPEACICHUS
HalpaBJIEHUs CUJIbI AMIiepa.

Brruucnenue cuii, JEHCTBYIOIMX HA IPOBOJHUK C TOKOM B
MarHiTHOM TI0JIe, 0ObSICHEHUE TPUHITUTIA ICHCTBUS
3JEKTPOIBUTATEIIS.

WccnenoBanue siBIeHUs 3J1€KTPOMArHUTHOM WHIYKIIUU

Konebanus u eonnwl

Mexauuueckue
KOoJIcOaHUA M BOJIHBI

[TpuBenenue IPUMEPOB KOJIeOaTeIbHBIX JIBIDKCHUH.
HccnenoBanue 3aBUCHMOCTH nepuozaa KosieOaHuH
MaTeMaTH4ecKoro MasTHHKAa OT €ro JUIMHBL, MacChl H
aMIUTUTYAbl KoseObanuid. OnpeneneHne yCKOpeHHst CBOOOIHOTO
NaJICHHs C MOMOIIBI0 MAaTEMaTHYECKOTO MasTHUKA.
HaGmtonenne konebanuii 3Byuamero Tena. [lpuBenenue
3HAQUYEHHs CKOPOCTH pPAacHpOCTPaHEHUs 3BYyKa B Pa3IMYHBIX
cpenax.

YMeHue o0bsSICHATh UCIIOb30BaHKE YIbTPa3ByKa B MEAULIMHE

DNeKTpOMarHUTHBIC
KoJie0aHUA M BOJITHBI

HabnrogeHne ociuuiorpaMM rapMOHUYECKUX KOJICOAHHMH CHIIBI
TOKa B IICIIN.

OObsicHeHHe  TpeBpalleHHs  SHEPrud B HJA€aJIbHOM
KoJIeOaTeIbHOM KOHTYPE.

W3ydenue ycTpoicTBa U IPUHIUIIA JCHCTBUS TpaHCPOopMaTopa.
AHanu3 CXeMbl Iepeladd dSJICKTPOIHEPTrUU Ha  OOJbIIHe
pacCTOSIHUSI.

[IpuBeneHre TPUMEPOB BHUIOB PATUOCBSI3U. 3HAKOMCTBO C
yCTPOMCTBAMHU, BXOJIAIIUMH B CUCTEMY PaJHOCBS3H.
OO6cyxaenrne 0COOEHHOCTEN PACIPOCTPAHSHUS PAIMOBOTH

CBETOBBIE BOJTHBI

[IpumeHeHne Ha TPaKTHKE 3aKOHOB OTPAKEHUS U MPETOMIIEHUS
CBeTa MpH pelieHuu 3aaa4d. Habmronenue sBieHus Jupakiuy u
JIMCTIEPCUU CBETA.

YMeHue CTpoOWTh H300paKEHUs MPEIMETOB, JlaBaeMble
nuH3aMH. PacdeT onTHYecKo CHITBI JIMH3BI

Onemenmsl KEAHMOBOU PUIUKU

KBanToBbIe cBOliCcTBa
cBETa

HabGmonenne  Qorosnexkrtpuueckoro  s@dekra.  Pacuer
MaKCUMaJIbHOW KHUHETUYECKOH HHEepruu 3JEKTPOHOB IpH
dhoTorddekre

duszuka aroma

dopMynrpoBaHue IIOCTYJIATOB bopa. Habmonenue
JMHENYATOr0 U HENPEPBIBHOIO CIIEKTPOB.

Pacuer wacToTel m JJIMHBI BOJIHBI HCITYCKAa€MOT'O CBETA IIpHU
[IEpexo/ie aToMa M3 OJHOIO CTAl[MOHAPHOTO COCTOSIHUS B

IpyToe.
OOBsicHeHHe PUHIIMIIA ISHCTBHS Ja3epa




®du3ukKa aTOMHOTO s11pa
Y BJIEMEHTapHBIX
JACTHUII

HaGmtonenne TpekoB anbga-yacTull B Kamepe BuibcoHa.
Peructpanust sAepHBIX W3Iy4eHHH C IOMOLIBIO CYETYHKA
[efirepa.

Pacuer sHeprum cBsI3u aTOMHBIX SAEP.

[loHnMaHue IIEHHOCTH HAay4YHOrO TO3HAHUS MHUpPa HE BOOOIIE
JUISL YeJIOBeYeCTBA B IIEJIOM, a IS KaKAOTO 0O0ydaromerocs
JWYHO, IEHHOCTH OBJIA/ICHUSI METOAOM HAyYHOTO MMO3HAHUS JUIS
JIOCTHKEHUS ~ ycmexa B JIOOOM  BHAE  NPAKTHYECKOU
JeSTeTbHOCTH

Bcenennas u ee I601I0YUA

CtpoeHue u pa3BUTHE
Bcenennoit

OOBsicHeHHEe MOZIeNH paciuupsonieiics Beenennoi

IIpoucxoxnenue
ConHeuHoM cucTeMbl

HaGmonenue 3Be3n, JIynsl u miianet B teneckon. Habmonenune
COJIHEUYHBIX IISATEH C TIOMOIIBIO TEJIECKOIa

XUMuUs
Beenenue PackpeiTre BKiaga XuMHUECKON KapTHHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYyYHYIO KapTUHY MUDA.
XapakTepucTuka XHMMHMM KaKk IMPOU3BOJMUTEIBHOM  CHIIBI
oOmiecTBa
Baxueiimme YMeHHe [aTh OIpPENENICHHE U ONEPUPOBATH CIEAYIOIIMMH

XUMHNYCCKHUC ITIOHATHUA

XUMUYECKMMU  TOHSTUSAMHU:  «BELIECTBO»,  «XMMHUYECKUI
AJIEMEHT», «aTOM», «MOJIEKYJa», «OTHOCUTENIbHbIE aTOMHAas U
MOJICKYJISIPHAsE MAacChl», «HOH», «QJJIOTPOIUSLY», «U30TOIBIY,
«XUMHUYECcKast CBSI3bY, «QIJIEKTPOOTPHULIATEIBHOCTB,
«BAJIEHTHOCTBY», «CTENEHb OKHUCIEHUS», «MOJbY», «MOJISpHas
Maccay, «MOJSIpHbII 00bEM  Tra3000pa3HBIX  BEIIECTBY,
«BEILIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJSPHOIO CTPOEHUS»,

«pacTBOPHI, «QIIEKTPOIIHT " HEDJICKTPOIIUTY,
(OQIEKTPOIUTHYECKAs  JAUCCOIUAINSL»,  «OKUCIUTEIh |
BOCCTAaHOBHUTEIbY, «OKHUCICHUEC W BOCCTAHOBIICHUE)», «CKOPOCTH
XUMHYECKON pEaKIum, «XUMHYECKOe paBHOBECHEY,
«YTIEPOTHBIN CKeJeT», «hyHKIIMOHATBHAS rpymma,
«HA30MEPUS»

OCHOBHBIE 3aKOHBI
XUMUU

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHHS MACChl BEIIECTB U
IOCTOSIHCTBA COCTaBa BEILIECTB. Y CTAHOBJICHUE TPUUNHHO-
CJIIEICTBEHHOM CBSA3U MEXIY COAEPKAHUEM 3THX 3aKOHOB U
HamMcaHUeM XUMHUYECKHUX (OPMYI U ypaBHEHUH.

PackpeiTue ¢uznueckoro cmpicia cuMBOJIMKU [lepuonnyeckoit
Tabmuibel XxuMuueckux anemeHToB J[.M.MenneneeBa (HoMepoB
dJI€MEHTa, TepuojAa, TPYIIbI) W YCTAHOBIECHHWE MPUYHMHHO-
CIEACTBEHHOM  CBSI3M  MEXAYy  CTPOEHHEM  aroMa H
3aKOHOMEPHOCTSIMA ~ M3MEHEHUS  CBOMCTB  DJIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB B MEPUOJIAX U TPYyIIIaXx.
XapakTepucTHKa JJIEMEHTOB  MajblX IMEPUOJOB IO H
nonoxeHuto B Ilepuoanueckoii cucreme /. M.Menneneesa




OcHOBHEBIE TEOpHUU
XUMHU

VcTaHOBIEHHE 3aBUCUMOCTH CBOMCTB XUMHYECKHUX BEIIECTB OT
CTPOCHHS aTOMOB 00Pa3yIONIUX UX XUMUYECKUX JIIEMEHTOB.
XapakTepucTUKa BXKHEHUIIUX THUIIOB XMUMHYECKHUX CBS3CH W
OTHOCHUTEIBLHOCTH 3TOH THIOIOrHH. OOBsICHEHNE 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHHS KPUCTATUITMUYCCKUX
pELIEeTOK.

dopMynrpoBaHHE OCHOBHBIX ITOJIOKEHHUH TEOPHUH
3JEKTPOJUTUYECKON TUCCOIMAIMU U XapAaKTEPUCTUKA B CBETE
9TON TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIUHCHHH.

dopMynrpoBaHUE OCHOBHBIX MOJI0KEHUH TEOPUH
XUMUYECKOTO  CTPOCHHUS OpPraHWYECKUX COCIWHEHUU U
XapaKTEPUCTHUKAa B CBETE€ ATOM TEOPHUU CBOMCTB BaKHEUIINX
npeAcTaBuTeNeH OCHOBHBIX KJIACCOB OpraHUYECKUX
COCTUHEHUN

Baxneiiniue Belectsa
U MaTepUaIbl

XapakTepucTruKa CTpOEHUSI aTOMOB M KPUCTAJUIOB U Ha 3TOU
OCHOBE — O0IIMX (PU3UYECKUX U XUMHUYECKUX CBOMCTB
METaJUIOB U HEMETAJIJIOB.

XapakTeprucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIYUYEHUS U
MIPUMEHEHNE BaXKHEUIINX HEMETAJUIOB.

XapaKkTepuCTHUKA COCTaBa, CTPOCHUS M OOIINX CBOHCTB
BAKHEUILIMX KJIACCOB HEOPTraHUYECKUX COECIMHEHUM.
OnucaHue cocTaBa U CBOMCTB BaXKHEHUIINX IIpeICTaBUTENIEH
OpPraHMYECKUX COCIMHEHMI: METaHOJIa U ATAHOJIA, CIIOKHBIX
3(UpoB, )KUPOB, MbLI, KAPOOHOBBIX KUCIIOT (YKCYCHOM
KHCIIOTHI), MOHOCAXapHUIOB (TJIFOKO3bI), TUCAXapUI0B
(caxapo3bl), monrcaxapuaoB (Kpaxmasia U HEeUII0JI036l),
aMHMHOKUCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHUECKUX
MOJINMEPOB

XUMHUYECKUH SI3BIK
U CUMBOJIMKA

Ucnonp3oBanne B yueOHOM W mpodecCHOHATBHOU
JEATEIBHOCTH XUMUYECKNX TEPMUHOB U CUMBOJIMKHU.
HaspiBaHue W3y4YeHHBIX BEIIECTB MO TPUBHAIBHON WM
MEXIYHapOAHON HOMEHKJIAType M OTpPa)k€HHUE COCTaBa ITHUX
COEIMHEHUI C MOMOIIBI0 XUMUUECKUX (POPMYII.

OtpakeHHE XMMHUYECKHX IPOLECCOB C MOMOIIBIO YpAaBHEHHH
XUMHYECKUX PEAKIUN

XUMHUYECKUE PEAKIUU

OO®bsicHeHne CYIIHOCTH XUMHYECKHUX IIPOLIECCOB.
Knaccupukanuss XUMHYECKMX  peakuMid 10  pa3IMyYHbIM
MIpU3HAKaM

XUMHUYECKUIT BeinonHeHne  XMMHMUYECKOTO  DKCIIEPUMEHTa B IIOJHOM

OKCIEPUMEHT COOTBETCTBUH C MPaBUJIAMU TEXHUKHU 0€30MaCHOCTH.
HaGmtonenue, (¢ukcupoBaHMe ¥ ONHMCAHHE PE3YJIbTAaTOB
IIPOBEJIEHHOT'O DKCIIEPUMEHTA

XuMuyeckas IIpoBenenne  caMOCTOATENBHOTO  IMOMCKA  XMMHUYECKOU

uHpopManus nH(OpMallUM € UCHOJIb30BAHUEM PA3IUYHBIX HCTOYHHKOB

(Hay‘{HO-HOHYJBIpHLIX PI3IIaHPII>i, KOMITBIOTCPHBIX 0a3 JaHHBIX,




pecypcoB  UHTepHeTra); HUCHONb30BAaHHWE  KOMIIbIOTEPHBIX
TEXHOJIOTHH [J1s1 00pabOTKH U Mepeadyn

XUMHYECKON WH(GOpMAIMU U €€ TMPEJICTaBICHHS B PAa3IMYHBIX
(hopmax

[IpodunsHOE 1
npo¢eccCuOHAIBHO
3HAYHMOC
cofiepkaHue

OObscHeHrEe XUMHYECKUX SBJICHUM, IPOUCXOSAIINX B IPUPOJIE,
OBITY M Ha TIPOU3BO/ICTBE.

CobmroieHue mpaBmil 3KOJOTHYECKH IPaMOTHOTO MOBEJCHUS B
OKpY>Karollen cpenie.

OneHka BIMAHUA XUMUYECKOTO 3arps3HEHHs OKpY)Karolen
CpCAbl HA OPraHu3M YCJIOBCKA U JPYTrU€ )KUBBIC OPTraHU3MBbI.
Cobmoienue mpaBuil 6€30MacHOro OOpalieHus ¢ TOPIOYUMU U
TOKCHYHBIMH BEIIECTBAMHU, JTAOOPATOPHBIM 000PYAOBAHHEM.
Kputnueckas OLICHKa JIOCTOBEPHOCTHU XUMHUYECKON
nH(pOpMAaINH, TOCTYHAIOIIEH U3 pa3HBIX HCTOYHHKOB

BHOJIOI'UA

buonorusa —
COBOKYITHOCTb HayK O
KMBOW IPUPOJIE.
MeTo1bl HayYHOTO
MO3HAHUS B OUOIOrUU

3HAKOMCTBO C 00bEKTaMH U3y4YeHHs OMOJIOTUH.

BrisBiienne ponu Ouosiornu B (OPMHPOBAHUM COBPEMEHHOM
TYMaHUTapHON KapTHUHBI MUpa M TPAKTHUYECKON IesTeNbHOCTU
JIoen

Knetka

3HAKOMCTBO C KJIETOYHOM TEOpUEH CTPOCHUS OpPraHU3MOB.
Ilonyyenue mpencraBileHUss O  pONM  OPraHUYECKUX U
HEOPraHUYECKUX BEILECTB B KIIETKE.

3HaHME CTPOEHUS KJIETOK MO pe3ysibTaTaM padOoThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMeHMe ONHUCBIBATh MUKPOIIPENApAThl KJIETOK PACTEHUN. Y MEHNE
CpPaBHUBATh CTPOCHUE KIIETOK PACTEHUH U JKUBOTHBIX 110 TOTOBBIM
MUKpOIIpenaparam

Opranuszm

3HaHUE OCHOBHBIX CITIOCOOOB PAa3MHOKEHMsI OPTraHU3MOB, CTaIUN
OHTOr€HEe3a Ha MPUMEpE YeIOBEKaA.

3HaHWE TPUYUH, BBI3BIBAIOIIMX HAPYIIEHUS B Pa3BUTUHU
OpraHU3MOB.

VYMeHHe 1OJb30BaTbCsl T'€HETHMYECKOM TEPMHUHOJIOTHMEH U
CHMBOJIMKOM, PeIIaTh MPOCTEHIINE TeHETUYECKUE 3a/1aUu.

3Hanne 0coOeHHOCTEHl HAacaeICTBEHHOW W HEHACIEACTBEHHOMN
M3MEHUYUBOCTH U UX OMOJOTUYECKON POJIH B SBOIIOIUH KUBOTO

YMeHHe aHalM3MpoBaTh W OLICHWBATh PA3JIMYHBIE THUIOTE3BI
IIPOMCXO0XKICHUS )KU3HU Ha 3eMJIE.

YMeHue TpoBOIUTH ONKMCaHUE oco0eil OoAHOro BHAA IO
MOP(}OIOrHYeCcKOMY KPUTEPHIO.

Pa3zButue crocoOHOCTEH SICHO W TOYHO M3JaraTb CBOM MBICIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHHSI, BOCTIPHHUMATh H
aHATM3UPOBaTh MHEHHUS COOECEIHHMKOB, MpHU3HaBas IPaBO
JPyroro 4ejoBeKka Ha MHOE MHEHHE.




YMenue AOKa3bIBaThb POACTBO YCJIOBCKA W MIICKOIMUTANOMIUX,
O6H_[HOCTB " paBE€HCTBO YCJIIOBCUCCKHUX pacC

DKOCHUCTEMBI 3HaHKE OCHOBHBIX JKOJOTMYECKUX (DAKTOPOB M WX BIHMSHHUS Ha
OpPTraHU3MBlL.
3HaHKEe OTIMYUTEIbHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIICCTB
— arpo3KOCHCTEM.
[MonyueHue MPeCTaBICHUS O CXeMe 3KOCHCTEMbI Ha ITPUMEpe
ouocdepsl.

JleMoHCTpamsi yMEHHUS TIOCTAaHOBKHM IIEJeH  JeATEIbHOCTH,
TUTAHUPOBAHUE COOCTBEHHOW JEATEIBHOCTH JUISI JOCTHIKCHHS
MOCTABJICHHBIX IIEJICH, MPEIBUIICHUS BO3MOXKHBIX PE3yJbTaTOB
OTUX JEUCTBUH, OpPraHU3allMd CaMOKOHTPOJII M OLIEHKH
MOJTYYCHHBIX PE3YJIbTATOB.

OOydenue CcOONIONEHUIO TPaBWJ TOBEACHUS B NPUPOE,
Oepe)kHOMY  OTHOIICHHIO K  OHOJIOTUYECKUM  0OBbEeKTaM
(pacTeHMsIM U KUBOTHBIM M UX COOOILECTBAM) U UX OXpaHE

YYEBHO-METOJAMYECKOE U MATEPHAJIbHO-TEXHUYECKOE
OBECIHHEYEHHUE NMPOT'PAMMBI YYEBHOU JIMCHUIIJIMHBI
«ECTECTBO3HAHUE»

OcBoeHue mnporpamMmbl y4eOHOM JIUCHMILIMHBI «EcTecTBO3HaHUE)» NpeAnoaraer
Hanuyhue B npodeccuoHambHOM — 00pa3oBaTeNbHOM  OpraHM3allid,  peau3yIollen
00pa3oBaTeNbHYIO IIPOrpaMMy cpeaHero oouero oopazosanus B npeaenax ocsoenust OITOIT
CIIO na 6a3e OCHOBHOTO 0O0IIEro oOpa3oBaHMs, y4eOHBIX KAOWHETOB MO (U3UKE, XUMHH,
OM0JIOTHH, B KOTOPBIX UMEETCS BO3MOXKHOCTh 00OECIEeYUTh CBOOOAHBIN 1ocTyn B MHTEpHET
BO BpeMsl y4eOHOTO 3aHATHS 00yJarOIMIUXCsl.

B cocraB kabuHeToB mo (u3MKe, XUMHH, OHMONOTMHM BXOIAT JabopaTtopuu ¢
71a00paHTCKOM KOMHATOM.

[Tomemenuss kaOMHETOB (DM3MKHM, XUMUM M OMOJIOTMH JOJDKHBI YIOBIETBOPSATH
TpeboBaHusAM CaHUTapHO-3MUAEMHOIOrHYecKUX npaBuil U HopMmatuBoB (CanlluH 2.4.2 Ne
178-02) m ObITh OCHAIllEHbl THUIOBBIM OOOpPYJOBAaHUEM, YKa3aHHBIM B HACTOSLIMX
TpeOOBaHUSAX, B TOM YMCIE CHEMUAIN3HPOBAHHOW Y4eOHON MeOenpl0o U CcpeacTBaMu
o0y4eHMs, JOCTaTOUYHBIMU JJIi BBINOJHEHUs TpeOOBaHUNH K YPOBHIO IOATOTOBKHU
oOyuaroruxcsil.

B kabuHerax MOMKHO OBITH MyJIbTUMENUIHOE 00OpYIOBaHUE, TOCPEACTBOM
KOTOPOTO YYaCTHHKH OO0pa30BaTEIBHOrO TIPOIEcca MOTYT NPOCMATPHBATH BHU3YaJIbHYIO
uHpopMaluio 1o (pu3MKe, co3aaBaTh NPE3EHTAMH, BUIEOMATEPUANIbI U T.II.

B cocraB y4eOHO-METOAMYECKOTO W MaTepHAIbHO-TEXHUYECKOTO O0eCTeYeHus
IporpamMMbl y4eOHOH TuCHUITUHBI «EcTecTBO3HAHNE) BXOIAT:

oo MHOT0(YHKIIMOHAJIbHBIA KOMIUIEKC MPENo/IaBaTeNs;

oo HarJsgHble TOCOOMsT (KOMIUIEKTHl y4YEOHBIX TaOJNWIl, TUIAKaTOB, MOPTPETHI
BBIJIAIOIIUXCA YUCHBIX B 00J1aCTH €CTECTBO3HAHUS U T.l'[.);

oo MH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;

oo 9KpPaHHO-3BYKOBBIE TTOCOOMS;

oo KOMIUIEKT 2JIEKTPOCHA0KEHUS KaOWHETOB;

oo TEXHUYECKHUE CPEACTBA OOYUCHUS;

ve JIEMOHCTpAIIMOHHOE 000py/aoBaHue (00IIero Ha3HA4YeHHs] U TeMaTHYECKUe

HabopBHI);




oo nabopaTopHoe o0opyaoBaHue (00IIero Ha3HAYEeHUsI U TeMaTUYecKre HabopHl,
B TOM 4YHCIE /ISl MOCTAaHOBKM JEMOHCTPALIOHHOIO M YYEHHYECKOTO O3KCIEPHMEHTa,

pEaKTuBbI);

oo CTaTUYeCKUE, AMHAMUYECKUE, JEMOHCTPALMOHHBIC M Pa3JaTOYHbIe MOJICIIH,
BKJIIOYAsl HATYpaJIbHBIE OOBEKTHI;

oo BCIIOMOTaTENIbHOE 000PY/I0BaHNUE;

oo KOMIUICKT TeXHUYECKOW OKyMEHTAI[M{, B TOM YHCJIE MAclopTa Ha CPe/CcTBa
00y4YeHHSI, THCTPYKIIMH 10 MX MCIIOJIB30BAaHHUIO U TEXHUKE O€30MacHOCTH;

oo OnbIMoTeYHbIN HOHI.

B OubOmmoreuynsrii ¢oHA BXOAAT YYEOHHMKH, Y4€OHO-METOJAMYECKHE KOMIUICKTHI
(YMK), o0ecrnieunBatomue OCBOCHHE y4eOHOU  mucnumuinHbel  «EcTecTBO3HAHHEY,
PEKOMEHJIOBaHHbIE WJIM  JOMYIIEHHBbIE JUIsI HWCIOJIB30BaHUA B  MPOQECCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3AIMIX, PEATH3YIOIMUX 00pa30BaTEIbHYI0 MPOrPaMMYy CPEIHETO
obmero oOpazoBanuss B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOrO 0O0IIIEro
oOpa3oBaHMUs.

bubnuoreunslii GoHA MOXKET OBITh JOMOJMHEH (U3UYCCKUMU SHIMKIONCIUSIMH,
aTJiacaMu, CIIOBapsIMH, CIIPAaBOYHUKAMHU 10 (PU3UKE, XUMUU, OMOJIOTHH, HAYyYHOW W HAYyYHO-
MOMYJISIPHOM TUTEPATypOil TYMAaHUTAPHOTO COAEPIKAHMUS.

B mpouecce ocBoeHus mnporpamMmbl yueOHOM aucHUIUMHBL «EcTecTBO3HaHHE»
CTYICHTBI TOJDKHBI UMETh BO3MOXKHOCTh JIOCTYIA K AJIEKTPOHHBIM Y4eOHBIM MaTepuaiaM Io
€CTECTBO3HAHUIO, BKITIOYAst PU3UKY, XUMHIO, OMOJIOTHUIO, HMEIOIIUMCS B CBOOOTHOM JOCTYIIC
B ceTH VIHTepHET (JIEKTPOHHBIM KHUTaM, IIPaKTUKyMaM, TecTaMm, MaTtepuanam EI'D u ap.).

PEKOMEHIAYEMAS JIUTEPATYPA
OcHogHbie ucmoyHuKu
benses JI.K., Abimuui .M., bopoaun I1.M. u np. buonorus (6a3ossiii ypoBens). 11 kmacc.
— M., 2018. — 223 ¢. 50 3k3.
benses J.K., Heimmun I''M., Ky3neuosa JI.LH. u np. buonorust (6a3oBbiii ypoBens). 10
kiacc. — M., 2018. — 223 c. 50 »ks3.
EcrecTBO3HaHMe: yueOHUK s CpeAHero mnpogeccuoHanbHOro obpasoBanus / B. H.
JlaBpunenko [u ap.]; mox penakmueit B. H. Jlapunenko. — 5-e u3n., nepepad. u gomn. —
Mocksa : U3narensctBo IOpaiit, 2019. — 462 ¢. — (IIpodeccuonanbroe oOpazoBaHue). —
ISBN 978-5-534-05090-5. — Tekct: asnektponnsiii / DBC IOpaiir [caiit]. — URL: h
https://www.biblio-online.ru/viewer/estestvoznanie-428016#page/1
KacpsinoB, B.A. ®usuka. Yriyonennslii ypoBenb. 10 kmacc: yue6nuk / B.A. KacbsiHOoB. —
Mocksa: Jlpoda, 2018 .— 447 c. 30 k3.
KacesHoB, B.A. ®usuka. Yriny6nennsiii ypoBenb. 11 knacc: yueObnuk / B.A. KacbsiHOB. —
Mocksa: Ipoda, 2018 .— 463 c. 60 3k3.

ﬂOl’lO]ZHMmeﬂbele UCMOYHUKU.

1. CypuxoB B. B. EcrectBoznanme: ¢usuka : ydeOHOe TOcoOMe It CPEIHETO
npodeccuonansHoro oopazosanus / B. B. CypukoB. — 6-e u3a., ucnp. u gon. — Mocksa :
WznarensctBo FOpaiit, 2019. — 143 ¢. — (IIpodeccuonanproe oopazosanne). — ISBN 978-
5-534-06437-7. — Tekcr: osnektponnsii //  OBC IOpaiir [caiit]. — URL:

https://www.urait.ru/bcode/441536

2. Banguckuii C. W. EcrecTtBo3HaHWe: Y4eOHMK H TPAKTUKyM JJS  CPETHETO
npodeccuonanbHOro oopazoanus / C. U. Bansackuii. — Mocksa : UznatenscTBo FOpaiiT,
2019. — 367 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09150-2. —
Texcr : anextponnsiii / IBC IOpaiit [caiit]. — URL.: https://www.urait.ru/bcode/444277

3. Ctpenpauk O. H. EcrecTBo3Hanue : yueOHOE mocobue isi cpeHero mpodhecCHOHaTBLHOTO
obpazoBanms / O. H. Ctpensauk. — Mocksa : U3gatensctBo FOpaiit, 2019. — 223 ¢. —
(ITpoeccronansroe obpazoBanue). — ISBN 978-5-534-03157-7. — TekcT : 31€KTPOHHBIN
// OBC Opaiit [caiit]. — URL.: https://www.urait.ru/bcode/433520
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4. TopenoB A. A. KoHuemnuu COBpPEMEHHOTO €CTECTBO3HAaHHUs : y4eOHOe TocoOme s
cpenHero npodeccuoHanbHOTO oopa3zoBanus / A. A. I'openoB. — 4-e u3., mepepad. u JI01.
— Mockaga : U3narensctBo HOpaiit, 2019. — 355 c¢. — (IIpodeccuonanibroe oOpazoBaHue).
— ISBN 978-5-534-10214-7. — Texkct : anextponssiii // DBC FOpaiit [caiiT]. — URL:
https://www.urait.ru/bcode/442448

DnekmpoHHo-CnpagoyHvle CUCmembl:

1. DieKTpOHHO-OMOIMOTEYHAs cUCTEMA «YHUBEPCUTETCKAs OMOIMOTEKa OHJIaH» — 0a3a JaHHBIX
y4eOHOM, yueOHO-METOIUYECKON M HayyHOW JMTEpaTypbl IO OCHOBHBIM H3Yy4aeMbIM
mucnuruimHaMm - http://www.biblioclub.ru

2. DnekTpoHHO-0nOMMoTedHas cucremMa «HOpaiTy: Komeknns «JlereHaapHble KHATH» U KOJUTCKITHS
CIIO — 3JeKTPOHHbBIC BEPCHH y4eOHOU M yueOHO-METOANYECKON TuTepaTypsl - WWw.biblio-
online.ru

3. Hayunast snektponnas Oubmmoreka eLIBRARY.RU — »JIEKTpOHHBIE BEPCUHM POCCHUUCKUX
Hay4YHO-TeXHHUYCSCKHUX KypHayoB - http://elibrary.ru

4. Polpred.com O630p CMU — 31€KTPOHHBINA apXuB MyOnuKanuii ”HGOPMAreHTCTB (KOJUICKIIHH:
BHEIIHSS TOProBis, monmutuka B PD m 3a pyOexkom; oOpasoBanme, Hayka B PD wu 3a
pyoesxxom) - http://polpred.com

5. TocymapctBernas uH(GopMalonHas cucreMa «HarmoHansHast 3JIeKTpoHHas OubnnoTexa» — POH,T
3JIEKTPOHHBIX BEPCUM IME€UYATHBIX W3JaHUM, BIIEKTPOHHBIX PECYPCOB, MYJIbTUMEIUNHBIX

u3aHui u 1p. - https://u36.pd

6. Dnexrponnas OubOmmoreka TI'Y — 0a3a JaHHBIX HAYYHBIX TPYIOB IpernojaBaTeNei-
https://elibrary.tsutmb.ru
7. DneKTpOHHO-OnOIMoTeyHast cucreMa «KoHCynpTaHT CTyneHTa»: Meaunusa.

3npaBooxpanenne (BO u  CIIO), Kommnexkt TamboBckoro I'Y (I'ymanuTtapHble  Hayku) —
JNEKTPOHHBIE BEpPCHMM  Y4eOHMKOB 1O MEIUIIMHE M TyMaHUTapHbBIM HayKaMm -
http://www.studentlibrary.ru

Humepnem-pecypcuwi:

1. http://window.edu.ru/resource/869/7869 («du3nka B aHUMAIUAX»).

2. https://interneturok.ru/ («Buneoypoku mo npeameTam mKOJIbHON TPOrpaMMbD»).

3. http://www.chemistry-chemists.com/index.html (351ekTpoHHBIH XypHAT « XUMUKH U XUMHUSD).
4. www.pvg.mk.ru (omummnuana «ITokopu BopoObeBbI TOpEI»).

5. http://www.hemi.wallst.ru/ («Xumus. O6pa3zoBaTeIbHbBIN CAUT I HIKOJIBHUKOBY).

6. www.alhimikov.net (O0pa3oBaTenbHbIN CANUT IS IIKOJBHUKOB).

7. http://www.chem.msu.su/ (nekTpoHHast OMOINOTEKA 110 XUMHUU).

8. http://www.hvsh.ru/ (;xypHan «XuMuUs B HIKOJIE).

9. http://www.hij.ru/ ()xypHas «XUMHS U KUZHBY).

Ilepuoouueckue uzoanus:

1. Bectauk Tamb6oBckoro yHuBepcutTeta. Cepusi EcTecTBeHHbIE M TEXHUYECKHE HAYKH:
xypHai, 1996 r. (Nel,2), 1997-2017 rr. (Nel-6), 2018 1. (Nel-4). Ilepuomuunocts Bbixoxa: 6
HOMEPOB B roj

2. Ussectus Poccniickoit Akanemun Hayk. Cepust Gnosiorudeckas: MexXIMCIUILIMHADP.ONOJIOT. Ky pHAI,
1985-1989 rr., 1990 r. (Ne 1-3, 5-6), 1991-2019 rr. ITeproAnIHOCTD BBIX0O/a: 6 HOMEPOB B TOJI

3. UsBectusa Poccuiickoit Akanemun Hayk. Cepus reorpadmuueckas: xypHan, 1988-1991 rr., 1992 r.
(Ne 1-3-6), 1993 1. (Ne 1-5), 1994-1999 rr., 2000 r. (Ne 1-5), 2001-2019 rr. [lepuoauunocTh BeIXOAA: 6
HOMEPOB B I'OJT

4. U3Bectusa Poccuiickoit Axkanemun Haykx. Cepust ¢usmueckas: xypHan 1988-1994 rr.,
1995 r. (Ne 1-5, 7-12) 1996-2019 rr. [TeproanvaHOCTb BbIX0/1a: 12 HOMEPOB B IO/

5. U3Bectus Pycckoro reorpaduyeckoro oOmectsa: Hayy.reorpad. xxypsai. 1998-2019 rr.
[TepuoanuHOCTh BBIXOJA: 6 HOMEPOB B rOJ
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OguyuanvHovle uzoanus

1. Becruuk oOpasoBanus Poccuu: xypuam, 2002-2018 rr. (Nel-24) 2019 r. (Nel-4).
[TepuoanunocTh BbIxoaa: 24 HOMEpa B rof

2. Poccuiickas razera: obmects.-nmosmt.razera, 2019 Ilepuoguunocts 69 pas B ro.

3. Cobpanue 3akoHonarenbctBa Poccuiickoit @enepanuu: opui.mzganue, 2014-2019 rr.
[TepronuuHOCTh BBIXOJA: 52 HOMEpA B T

Cpedcmea kommyHuKayuu 0Jist NPO8eOeHUsl OHIAUH- U OpIAlH YPOKOB:
1. JIneBHUK.pY

2. BkoHrakte

3. Zoom

4. WhatsApp

5. Google popma

Obpazosamenvhvie niamgopmul 011 NPOBeOeHUst OHAAUH- U OQDAAUH 3AHAMUL.
1. JIneBHUK.pY
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