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1. EH NIPOI'PAMMBbBI YYEBHON JUCHUIIJINHBI

1100.01.02 OCHOBBbI ECTECTBO3HAHUSA (BUOJIOT U4,
XUMMUSA,IKOJO0I'UA)

1.1. O6nactTh NpUMEHEHUS POTPAMMBI

PaGouas mporpamma yd4eOHOW AWCHMIUIMHBI SBISETCS YacThIO OCHOBHOM
npodeccronanbHOM 0Opa3zoBaTenbHOM TporpaMmbl B cooTBerctBuu ¢ DPI'OC 1o
cnermanbHocTr CIT1O 08.02.01 CtpouTtenbCcTBO U AKCIUTyaTalust 3AaHII U COOPYKEHU I

1.2. Mecro y4yeOHOW  AUCUMIUIMHBI B  CTPYKType  OCHOBHOIi
npodeccuoHAJIbHON 00pa3oBaTeIbHOH MNPOrpaMMbl.  001e00pa3oBaTeJbHBIN
110709

VYuebnas aucnuiiuHa «EcTtecTBO3HaHME» SIBISETCS 00s3aTEIbHON YacThiO
00111e00pa3oBaTeIbHON TOATOTOBKK crneruannuctoB cpeanero 3seHa (OIICC3) B
pazznene NpodEeCcCCHOHAIBHBIX JUCHUIUIMH B COOTBeTCTBUM ¢  DenepaibHbIM
roCyJIapCTBCHHBIM o0pa3oBaTeIbHBIM CTaHJIaPTOM (dIrocC) CpeIHeTo
npodeccronaabaoro oopazosanus (CIIO) no cnernuansaoctu 08.02.01 CTpouTenbcTBO
Y SKCIUTyaTalus 3JaHUU U COOPYKEHUU

1.3. lean u 3a7auu y4eOHO# NUCHUIVIMHBI — TPeOGOBAHMUS K pe3yJbTaTam
OCBOCHMS Y4eOHOM TUCHUIIIUHDI:

B pe3ynbTaTe OCBOEHHsS y4eOHOW NHMCIUIUIMHBI OOYYaIOIIMICS TOJKEH
yMeTh:

-[IPUBOJIUTH IpUMEPHI HKCIIEPUMEHTOB U HaAOJIIOICHUH,
00OCHOBBIBAIOIINX:aTOMHO-MOJIEKYJISIPHOE ~ CTPOCHHE  BEIIECTBA, CYIIECTBOBAHUE
AJIEKTPOMArHUTHOTO  TMOJIs, BOJIHOBBIE M  KOPHYCKYJSpHBIE CBOMCTBA CBETA,
HEOOPATUMOCTh TEIJIOBBIX MPOIECCOB, pa3beraHue TallaKTUK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT CTPYKTYPbl MOJIEKYJ, 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEaKIuu OT
TEMIIEpaTyphbl U KaTalu3aTOpPOB, KIETOYHOE CTPOCHHUE KUBBIX opraHu3moB, poib JJHK
KaK HOCHUTEN HacJeICTBEHHOW HMH(POPMALMM, 3BOJIOLMIO KUBOM MPUPOJBI,
npeBpalieHue 3Heprud. B3auMoCBsI3b KOMIIOHEHTOB SKOCHCTEMBI, BIUSHUE HAa HUX
JeATeIbHOCTU YEIOBEKA,;

-OOBSACHITh TMPUKIAAHOEC 3HAUYCHUE BAXKHEUIIUX JOCTHXKEHUM B o0OJacTu
€CTECTBEHHBIX HAyK A0 pPa3BUTHA HSHEPTETUKH, TPAHCIOPTA, CBS3H, IOIYUYEHUS
CUHTETHYECKUX MAaTepHUalioB, CO3JaHHS OWOTEXHOJIOTHH, JIeUeHUS HH(EKIITMOHHBIX
3a00JIeBaHM, OXpaHbI OKPYKAIOIEH CPEIbI;

-BBIIBUTaTh TUIOTE3bl W NpeAsiaraTb MYTH HUX IMPOBEPKH, AENAaTh BBIBOABI Ha
OCHOBE SKCIIEPUMEHTAJIbHBIX JIAHHBIX, MPEICTABICHHBIX B BUJIE TpaduKa, TaOIUIIbI HIINA
JMarpamMmMel,

-paboTaTh € €CTECTBEHHO-HAy4yHOW  HH(oOpMaIrued, cojepkamieics B
coobmienusx CMU, nHTepHeT-pecypcax, HayqHO-TIOMYJISIPHOM JINTepaType, OlICHUBATH
€€ JOCTOBEPHOCTB;

-UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHUS JJId TPaKTUKH U
MOBCETHEBHOM  KU3HM  JJIA. OIEHKM  BIUSHUS HAa  OpPraHU3M  4elOBEKa
AJIEKTPOMArHUTHBIX BOJH M  PaJMOAKTUBHBIX H3JIyUYCHHM, HSHEProcOepeRkeHus,
0€30MacHOr0  KCIOJb30BaHUS MaTEpUaJIOB M XUMUUYECKHUX BEIIECTB B  OBITY,
npodUIakTUKA HUHGEKIUOHHBIX 3a00JIeBaHWM, HHUKOTHHOBOM, aJKOTOJBHOU W



HAPKOTUYECKOM  3aBUCUMOCTEH, OCO3HAHHBIX JIMYHBIX JIEMCTBUM II0 OXpaHe
OKPYKaIOIIEH CPEbI.

B pe3ynbpTate ocBoeHMUs y4eOHOM JUCHUILUTUHBI 00yYarOIUICS JTOKEH 3HATD !

-CMBICJT TIOHSATHN. €CTECTBEHHOHAYYHBIH METOJ| MO3HAHHS, JJICKTPOMAarHUTHOE
1oJjie, PJICKTPOMAarHUTHBIE BOJIHBI, KBAHT, TEPUOJUYECKUM 3aKOH, XUMHUYECKasl CBS3b,
XUMHUYECKas peakIus, MaKpoMoJjeKyia, Oellok, Karaim3aTop, (EepMEHT, KIIEeTKa,
mupdepenmmanus kierok, JIHK, Bupyc, aBomonus, OwmopazHooOpasue, OpraHu3M,
MOMYJISITTUS, DKOCUCTeMa, Orocdepa, IHTPOIHS, CaMOOPTaHU3AIHS;

-BKJIAJ] BEJIMKUX Y4YEHBIX B ()OPMHUPOBAHNE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MUpA.

OcBoeHne cojepkaHusl Y4eOHOM JUCHMIUIMHBI OO0ECIeUUBAET JIOCTHIKEHUE
CTYJICHTaMU CJIEAYIONIUX Pe3yJbTATOB:

JIUYHOCHIHBIX

- YCTOWYHMBBIM HMHTEpPEC K HCTOPUM U JOCTHIKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTH 32 POCCUNUCKUE €CTECTBEHHBIC HAYKHU;

- TOTOBHOCTh K IPOJODKCHHIO OOpa3oBaHMS, MOBBIIICHUIO KBalU(PUKAIIUM B
n30paHHON TMPO(dECCHOHATIPHON AEATENIPHOCTH C MCIOJh30BAHUEM 3HAHUM B 00JaCTH
€CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMHA B 00JIACTH €CTECTBEHHBIX
HayK JUIS YeJIOBeKa M OO0IIEeCTBA, YMEHHE HMCIOJIb30BaTh TEXHOJIOTHUECKUE TOCTHIKECHHUS
B oOmacth  (QU3MKHA, XUMHH, OWOJOTHM JJIi  TIOBBIIICHUS  COOCTBEHHOTO
HWHTEJUICKTYaJIbHOTO Pa3BUTHS B BEIOpaHHOU MpodeccnoHanbHOM AesTeIbHOCTH;

- YMEHHME NPOAHAIU3UPOBATH TEXHOTEHHBIE TMOCJIEACTBUS MJII OKpPY)Karoleu
Cpebl, OBITOBOM U MPOU3BOJICTBEHHOM JEATETLHOCTH YEIOBEKA;

- TOTOBHOCTh CaMOCTOSITE€JIbHO JI0OBIBATH HOBBIE JJIs1 CE0sl €CTECTBEHHO-HAYYHBIC
3HAHUS C UCTIOJIB30BAHUEM JIJISl TOTO JOCTYIHBIX UCTOYHUKOB HH(GOPMAIUH;

- yMEHHUE YHOpaBJIsATh CBOEH TMO3HABATEIBLHON JIE€SITEIBHOCTHIO, IPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOI'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHUE BBICTpAMBaTh KOHCTPYKTHMBHBIC B3aMMOOTHOIICHUS B KOMAaHJE IO
pelIeHUI0 O0IUX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

MemanpeomMemHplx:

- OBJAJCHHEC YMEHHUSIMH W HaBBIKAMU PAa3JIUYHBIX BHUJIOB TO3HABATEIBHOMN
JeSITEIbHOCTH I U3YYEHUS Pa3HBIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOTO MUPA,;

- NIPHMCHCHHUEC OCHOBHBIX METOJOB TMO3HAHHS (HAONIOACHHS, HAYYHOI'O
OKCIIEPUMEHTA) IS M3y4YCHHUS Pa3IUYHBIX CTOPOH CCTECTBEHHO-HAYYHOW KapPTHUHBI
MHpa, C KOTOPBIMU BO3HHUKAET HEOOXOAMMOCTH CTaJKHBAThCS B MpodeccHoHaIbHON
cdepe;

- YMEHHUE ONPEACIISITh EeJIM U 3aJ1aud JACSATeIbHOCTH, BEIOUPATh CPENICTBA JIJIST UX
JIOCTUKEHUS Ha MPAKTHKE;

- YMEHHUE HCIO0JIb30BaTh Pa3JIMYHbIE MCTOUYHHUKHU JJIS TOJYUYEHUS] €CTeCTBEHHO-
HayyHOM wWHGOpPMAIlMM U  OILICHUBATh €€ JOCTOBEPHOCTh JJIsi  JIOCTHIXKEHHUS
MOCTaBJICHHBIX 1I€JeH U 3a7a4;

npeoMemHupIX:

- c(hOPMHUPOBAHHOCTH TMPEJICTABICHUN O IEJIOCTHON COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHE MUpa, NPUPOJE KaK €AUHOM LEJIOCTHOM CUCTEME, B3aMMOCBSI3H
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YyeJgoBeKa, MPUPOABI W OOINECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTadax
Bceneunnoii;

- BIIaJICHUE 3HAHUAMH O HauOojee BaXKHBIX OTKPBITUSIX W JOCTHKEHHUSIX B
00JIaCTH €CTECTBO3HAHMS, MOBIUSABIINX Ha BOJIIOLMIO MPEACTABICHUN O MpUpOJE, Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHM;

- c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSITh €CTCCTBCHHO-HAY4YHBIC 3HAHUS IS
OOBSCHCHUS  OKPYKAIOIIUX  SIBJICHWUW, COXpaHEGHHsI  3J0pPOBbs,  OOecCIeUeHUs

0€30MacHOCTH  KU3HEACSTENBHOCTH,  OEpeXXHOro  OTHOUIEHMsT K  HPHUPOJE,
pallMOHAIIBHOTO NPUPOJONOIb30BAHMUS, a TAaKK€ BBINOJIHEHHUS] PpOJIM T'PaMOTHOIO
noTpeouTens;

- ¢(pOpMHUPOBAHHOCTH TMPEJCTABICHUN O HAYyYHOM METOJIC IMO3HAHUS MPUPOABI U
CpeACcTBax M3Yy4YEHUs] MEraMHupa, MakpoMupa M MHUKPOMHUPA, BIIAJICHUE IpUEMaMHU
€CTECTBEHHO-HAYUYHBIX HAOJIIOJICHUMN, ONIBITOB, UCCIEOBAHUN U OIIEHKH JJOCTOBEPHOCTH
MOJYyYEHHBIX PE3YJIbTATOB,;

- BJAJCHUE TMOHSITUWHBIM aNmnapaToM €CTECTBEHHBIX HAayK, MO3BOJISIIOIINM
MMO3HAaBATh MHP, Y4YaCTBOBATh B JHCKYCCHUSAX IO €CTECTBEHHO-HAYYHBIM BOIIPOCAM,
UCIIOIb30BAaTh PA3IMYHbIE MCTOYHUKM HHPOpPMALMU JUIsl MOJATOTOBKU COOCTBEHHBIX
paboT, KPUTHUYECKH OTHOCHUThCS K cooOmenusim CMU, coxepxamum HayyHYIO
uHpopMalnio;

- c(hOpMHUPOBAHHOCTHh YMEHHH TMOHWMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO
3HAHMS JUTSI KQKJIOTO YeJIOBEKa HE3aBUCHUMO OT €ro MpodecCuOHATbHON AesTEIbHOCTH,
paznuyath (PaKThl W OIEHKH, CPABHHUBATh OIICHOYHBIC BBIBOJBI, BHJIETh UX CBS3b C
KPUTEPHUSMHU OLIEHOK U CBSI3b KPUTEPHUEB C OMPEAECICHHON CUCTEMOM LIEHHOCTEM.

1.4. PexoMeHayeMoOe KOJIUYECTBO YaCOB HA OCBOEHHE NPOrPaMMBbI
Y4eOHOM TMCIHUIIHHBI:
MaKCcHMaJlbHasl yueOHasi Harpy3ka o0y4aromuxcs — 156 yaca
6 mom uucne. oOs3aTeNbHas ayJUTOpHAas Harpy3ka — 156 yacos



2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIUIIJIUHBI
2.1. O0bem yueOHOI TMCHUTIHHBI M BU/IbI y4e0HOii padoThI

Bun yueOHoi padoThl Oovem uacos
MakcumaibHasi yaeoHast Harpyska (Bcero) 156
Oo0si3aTeibHasI ayIUTOPHas yueGHasi HArpy3Ka (Bcero) 156

B TOM YHCJIC:

Ipomesxcymounas ammecmayus 6 gopme /[PK 6 1 cemecmpe, 6 ghopme ouggepenyuposarnnoco
3auema 60 2 cemecmpe




2.2. TemaTnyeckuii MIaH W COAEPKAHHE YJeOHOH JMCHMILTAHBI

(BUOJIOI'UsA, XUMMUS, SKOJIOI'Us)

1100.01.02 OCHOBBbI ECTECTBO3HAHMUSI

HaumenoBaHue Conep:xanne y4eOHOro Marepuana, JiabopaTopHble ¥ NpakTHYeckue  padorsl, | O0bem YpoBenb
pa3iesioB U TeM camMocTosTelbHas padoTa 00y4alIMXCsi, KypcoBasi padot (npoexr) (eciu npedycmompenoi) 4acoB 0CBOEHHSI
1 2 3 4
Pazgen 1. DOU3UKA 63
1/1 Baenenne. Mexannueckoe ABMKEHHUE U €r0 OTHOCHTEIBLHOCTD. 1 1
213 3akoHbl JUHAMUKH HproTOHA. 2
2/5 Cuuibl B ipHpojie. 3aKOH BCEMHUPHOTO TAroTeHus. HeBecoMocCTs. 2 2
Tema 11 207 ViMmynbc ¥ 3HEprHs, 3aKOHBI HX COXpaHeHus. PaboTa M MOIIHOCTh B MEXaHHKE. 2
Mexanuka 2/9 Mexanuueckue kosaebanus. [lepuon u yacroTa KonebaHU. 2
2/11 | Mexanuueckue BosiHbl. CBOMCTBA BOJIH. 2 3
1/12 | 3Byk. YibTpasByK. 1
2
1/13 Pemenue 3ama4 o temMe «MexaHuKa» 1
2/15 HaOnro1eHus U OIBITHI, TOATBEPIKIAIOIINE CTPOCHHE BEI[ECTRA. 2 1
2/17 | Macca u pa3mepbl MOJICKYII. 2
Tema 1.2 2/19 | TemnoBoe nBwxenne. Temmneparypa -- Mepa CpeHeld KWHETHYECKON DHEPTUH YaCTHIL. 2
2/21 | ArperaTHble COCTOSIHHI BEIIECTBA U (Da30BBIE MIEPEXOIBI. 2
Ternutosble sBeHus 2/23 | 3akoH COXpaHEHHs] SHEPIUM B TEIUIOBBIX Mpoleccax. HeoOpaTUMOCTh TEILIOBBIX 2
npoueccoB. TerioBble MallIMHbI, UX MPUMEHEHHE. VIHTepaKTUBHAS MPE3CHTAIUs [0 TeMe « 2
DKOJIOTHYECKHE IMPOLECCH, CBSI3aHHBIC C IMPUMEHEHHEM TEIUIOBBIX MAIIWH M HpodiemMa
9HEProcOepeKEeHUsL.»
2/25 Pemenne 3aga4 mo reMe «TemIoBbIe SIBICHUS» 2
2/27 | Dnexrpudeckue 3apsbl U MX B3aUMoieiicTBre. [IpOBOJHUKH U AUIJIEKTPHKH B IOJIE. 2
2/29 | IToCTOSIHHBIN SJIEKTPHYECKHH TOK M €r0 XapakTepUCTUKH. 3akoHsl Oma u J[xoyss-JleHna. 2
Tema 1.3 =
2/31 | MarauTHOE TI0JI€ TOKA H €T0 JIeHUCTBUE Ha IPOBOJHUK C TOKOM. DIICKTPOIBHUTATEb. 2
DIeKTpOMarHuTHbIC = 2
SBICHHMS 2/33 | SIBneHHe HNEKTPOMArHUTHON MHIYKIUH. DJICKTPOreHEpaTop. 2
2/35 | Ilepemennslii Tok. [lonydenne u nepegada IeKTPOIHEPTHH. 2
4/39 | DiaekTpOMarHUTHBIE BOJHBL PanOCBsI3b U TEIEBHACHHUE. 4




2/41 | Csert Kak 3JeKTpoMarHuTHas BojaHa. MHTepdepeHiys u audpaxuus ceera. 2
2/43 Penrenne 3amad no teMe «QIMEKTPOMArHETH3M» 2
Tema 1.4.Crpoenne | 2/45 | ®orosddexr. Mcnonbsosanne poroapderra B TexHuke. 2
aroMa " kBaHTOBas | 2/47 Crpoenue aroma. [loruomienne 1 ucryckanue ceera aromom. Jlasep. 2
¢dusuka 2/49 | CtpoeHue aTOMHOrO sapa. PanioakTHBHOCTb U e GHOIOrHYEeCKOe AeHCTBHE. 2 23
2/51 | DHeprust JeieHWs AaTOMHBIX siaep. SuepHas SHEprust M IKOJOTHYECKHE MPOOIIEMBI, 2 '
CBsI3aHHBIE C €€ UCIOJIb30BaHWEeM. MHTEpakTHBHBIN TpeHaxep 1o TeMe «CTpoeHHe aToMa.
2/53 | KourponsHast pabota 1o pusmke 2
Pazpen 2. XUMHUs C DJJEMEHTAMHU 3KOJIOT'MA 47
2/55 | Boma, ee QusMyeckde W XUMHUYECKHE CBOWCTBA. PacTBOpEHHE TBEP/BIX BENIECTB M Ta30B. 2
MaccoBasi I0Jisl BEIIECTBA B PACTBOPE.
Tema 2.1. 2/57 Bonubie pecypest 3emnn. KauecTBo BOjBI. 3arpsi3HUTENH M CHOCOOBI OYHMCTKH BOJIBI. 2
Bona, pacteops! XKecrtkast Boga. OnpecHeHHE BOJIBI. 2,3
1/58 | JIaGopaTopHbie paGoThl: AHAIN3 COJEPKAHMS TPUMECEH B BOJIE 1
2/60 | Ipaktuyeckas paboTa: peuieHue 3aj1a4 1o Teme «Boaa. PactBopsi» 2
2/62 | Xumuueckuii cocTa Bo3ayxa. ArMochepa u kiuMar. O30HOBBIE JbIPHI. 2
Tema 2.2 2/64 | Kucnorusie noxau. Kucnotst i menoun. [Tokasatens KHCIOTHOCTH pacTBOpoB pH. 2
XuMHYECKHE IPOLECCH B 1.2
atMoctepe 1/65 | JlabopaTopHsle paboTsl: M3Mepenue yposHs CO. 1 '
2/67 | Ilpaktiyeckas paboTa: HHTEPAKTUBHBIA KPYIJIBIA CTON 10 TeMe «XHUMHYECKHUE TPOLECCHI B
aTMocdepe» 2
2/69 | XuMuueckue O5JEMEHThI B OpraHu3Me ueinoBeka. OpraHuveckde M HEOPTaHHYECKHE 2
BEIL[ECTBA.
Tema 2.3. 2/71 | OcHOBHbIE COEAMHEHHMs: OCJKH, YIJIeBOIbI, KUPbI, BHUTaMHUHBL CTpoeHHEe OEIKOBBIX 2 123
Xumus U OpraHusMm MOJIEKYI. XO0JIECTEpPHH. -
4enoBeKa 2/73 | MuHepasibHbIE BEIIECTBA B MIPOAYKTAX MATAHHs, TUIIEBBIC TOOABKH. 2
2/75 | COanancupoBaHHOE MUTaHWE. VHTEPAKTUBHBIN (QUIBOPA MO TeMe «XHUMHUS U OPraHU3M 2
YeJIoBeKa»
Pasnen 3. BUOJIOI'usl C 9JJEMEHTAMMU 3KOJIOTI'MU 46




2/77 | lonstue «ku3Hb». OCHOBHbBIC MPU3HAKHU XKUBOTO. 2
2/79 | Tonsitne «opraHn3m». VIHTepakTHBHas MpE3CHTALMs 110 TeMe « Pa3HOOOpasue KUBBIX 2

Tema 3.1. OpraHu3MOB.»

Hawubonee obmue | 4/83 | Kierka. OGMeH BelecTB u npeBpaieHne sueprun B Kierke. JTHK. 4 1

HpEACTaBIeHHUs 0 Xu3HU | 2/85 | YpoBHM opraHHM3aLiy KUBOH IPHPOIBL. 2
4/89 DBOJTIOIHS JKUBOTO0. JIBHXKYIINE CHITBI SBOTIOLIUHL. 4
2/91 | IlpakTuueckas paboTa: KPyIJblid cToi o TeMe «IIpeacTaBiIeHus O KU3HU» 2
2/93 | TkaHu, OpraHbl ¥ CHCTEMbI OPIaHOB Y€JIOBEKA. 2
2/95 |Iluramme wu ero 3HadeHue. I[lumieBapenne. CHCTeMa TMHIIEBAPUTENBHBIX OPraHOB.

IpenynpexaeHue NUILEBbIX OTPaBIeHHN. [aCTpUT U IUPPO3 TIEUEHH. 2

2/97 | deixanue opraHu3MoB. OpraHbl AbIXaHHS U X TPEHUPOBKA. Boe3HN OpraHoB JbIXaHHS. 2

Tema 3.2

Opranusv ueioBeka M 2/99 JBrxenne. Koctu, MBIIIBL, CyXOXKWIUsl. MblleyHble OBM)KCHUS. YTOMJIEHHE MBILIILL. p

OCHOBHbIE TpOSIBIEHHs! V3MeHenue MBIIIIBI IPH TPEHUPOBKE. [ MMoIMHAMHES, HApYIIEHHE OCAHKH H TJIOCKOCTOIIHE.

€ro KHU3HCACATEIBHOCTH | 2/101 | Buyrpennsis cpena opranuzma. OCHOBHBIE (PYHKIMH KpoBH. KpoBeHOCHas cucreMa. 2 2,3
2/103 | iMMyHHTET ¥ HIMMYHHAsl CHCTeMa. BakTepun 1 BUPYCHIL. 2
4/107 | MuauBuayanbHOE pa3BUTHE OPraHU3MA. 4
2/109 | IMTonoBoe co3peBanue. OmaogoTBOpeHKe. PasBuTue mona. bepeMeHHOCTE U poIbL. 2
2/111 | BiusiHne HAPKOTEHHBIX BEIIECTB HA PA3BUTHE U 310POBbE YelloBeKa. MHTepaKTHBHBIN TECT

0 TeMe «310pOBbE YETOBEKa. 2

Buj yye6Hoii paboThI Oobvem uacoe

MaxkcumaibHas y4eGHasi Harpy3ka (Bcero) 156

Oos3aTeIbHAsi ayAMTOPHAas yueOHAasi HArPY3Ka (Bcero) 156

Ipomesicymounas ammecmayust 8 popme ougpghepenyuposanioeo 3auvema

IIJIH XapaKTEPUCTHUKU YPOBHSA OCBOCHUA yqe6H0r0 MaTepHaja UCIIOJIb3YIOTCA CICAYIOIUEC 0003HAYCHUS:

1. — o3HaKOMUTEIBHBIN (y3HABaHHE paHEe U3YUCHHBIX OOBEKTOB, CBOMCTB);
2. — penpoNyKTHBHBIH (BBIIOIHEHHE ASSITEIBHOCTH 110 00pasily, HHCTPYKIMU HJIH T10]l PyKOBOJCTBOM)




3. — IpOAYKTHBHBIN (IJIAHUPOBAHHUE U CAMOCTOSATENBHOC BBIMOJIHCHHUE ISATSIBHOCTH, PeLICHHE TPOOIEMHBIX 3a1a4)
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3. YCJIOBUS PEAJIN3AIINU TPOT'PAMMBI IUCHUIIJINHBI

3.1 Peanuzaums yuyeOHOH JAUCHUIJIMHBI TpedyeT HAJIUYUA Y4eOHOIO
Ka0MHeTa eCTeCTBO3HAHMS

Mebenp W cranmmoHapHOoe OOOpyJOBaHWE. JIOCKa ayJWTOpHAas, JOCKa
WHTEPAKTUBHAS, KHWKHBIM mIKad, CTOJI MPErnoAaBaTeNbCKUM, CTOJ JIJIi KOMITBIOTEPA,
mKad — cTesax, KOJAOCKOI, IKpaH.

3.2. UndopmannonHoe odecneyeHne o0yuyeHus
[lepeyeHb peKOMEHIYEMbIX YU€OHBIX U3JJAHUI U TOTIOTHUTEIBLHOMN JIUTEPATYPHI

OCHOBHbBIE HCTOYHHUKH:

EcrecTBo3nanume : yueoHoe mocooue / O.E. Caenxko, T.I1. TpymmHa,
O.B. JlorBunenko. — Mocksa : KnoPyc, 2020. — 364 ¢. — CI1O. — ISBN 978-5-406-
06475-7.

®umsuka (nasa CIIO). Yueonuk : yueonuk / O.B. JlorBuHerko. — Mocksa :
KnoPyc, 2020. — 341 c. — ISBN 978-5-406-06464-1.

Oomast xumus : yueonoe nocooue / H.JI. I'muaka. — Mocksa : KnoPyc, 2020.
— 748 c. — ISBN 978-5-406-06002-5.

Buosorus : yaeonuk / A.I'. Mycrtadun, B.b. 3axapoB. — Mockga : KnoPyc,
2020. — 423 c. — CITIO. — ISBN 978-5-406-06062-9.

O6masi 6uosiorus : yueonoe nocooue / C.U. KonecunkoB. — Mocksa : KnoPyc,
2020. — 287 c¢. — Jns CIIO. — ISBN 978-5-406-06119-0.

JlonosHUTEIbHbIE HCTOYHUKH .

Oo6mas ouosorus : yueonuk / C.I'. MamonToB, B.b. 3axapoB. — Mockga :
KuoPyc, 2017. — 323 c. — CIIO. — ISBN 978-5-406-05733-9.

Buosorus : yueonuk / C.1. Konecuuko. — Mocksa : KnoPyc, 2020. — 257 c.
— Jlist 6axamaBpoB. — ISBN 978-5-406-05671-4.

KoHuenmuu coBpeMeHHOI0 ecTecTBO3HAHMSA . yucOHuk / B.M. Haliapim. —
Mockga : KaoPyc, 2020. — 360 c. — ISBN 978-5-406-06041-4.

KoHuenmuu coBpeMeHHOTo ectecTBo3HaHus . yueOHuk / C.X. Kaprnenkos. —
Mocksa : KnoPyc, 2017. — 667 ¢. — ISBN 978-5-406-05542-7.

KoHuenunu coBpeMeHHOro ecrecTBO3HaHuA. KoHcnekT Jiekumii | yueOHoe
nocobue / A.A. I'openoB. — Mocksa : KnoPyc, 2017. — 204 ¢. — ISBN 978-5-406-
02600-7.

OcHoBbl pu3uxn. Mexanunka : yaeonoe nocodue / T.1. Tpodpumona. —
Mockga : KnoPyc, 2020. — 220 c. — ISBN 978-5-406-06245-6.

OcHoBbl pusuku. MoJiekyasipaast pusuka. Tepmogunamuka.yYyeOHoe
nocodue : yueonoe nmocooue / T.U. Tpopumosa. — Mockga : KrnoPyc, 2020. — 180 c.
— ISBN 978-5-406-06246-3.



IIpsiMbie MeTOABI UCCIET0BAHUSA OBICTPHIX (PU3MKO-XUMHUYECKHX MPOIECCOB.
YuedoHoe mocodue : yaeoHoe ocooue / . MakaposE, N.I1. [llankapua. — MockBa :
Pycaiinc, 2020. — 155 c. — ISBN 978-5-4365-2613-3.

du3nKko-xuMHYeCKHe mpoiecchl B TexHocdepe : yueOHOe mocodue /

E.1O. Illaunesa, B.fl. XenroB. — Mocksa : Pycaiinc, 2020. — 138 ¢. — ISBN 978-5-
4365-1462-8.

KpaTkuii Kypc (pM3MKH ¢ IpuMepaMu pellieHus 3a1a4 . yucOHoe mocobue /
T.U. Tpodpumona. — Mockaa : KnoPyc, 2017. — 280 c. — CIIO. — ISBN 978-5-
85971-880-1.

Kypc ¢pusnkn ¢ npumepamu pemienusi 3agad B 2-x tomax. Tom 1 : yuebnoe
nocodue / T.U. Tpodpumosa, A.B. ®upcoB. — Mockaa : KuoPyc, 2017. — 575 ¢c. —
ISBN 978-5-406-05363-8.

Kypc ¢pu3uku ¢ npumepamu pemienus 3a1a4 B 2-x Tomax. Tom 2 : yueOHUK /
T.U. Tpodumona, A.B. ®upcos. — Mocksa : KuoPyc, 2017. — 378 ¢c. — ISBN 978-5-
406-05816-9.

Xumus (s 6akanaBpoB). Yueonuk : yueoOnuk / O.C. CupotkuH. — Mockaa :
KuoPyc, 2020. — 363 c. — ISBN 978-5-406-06688-1.

OO0mas XumMusi: Ja60paTOPHBINA MPAKTHKYM . yueOHOEe rmocooue /

H.B. Koposun, B.K. Kamsbimiosa, E.S. Y apuc. — Mocksa : KnoPyc, 2017. — 336 ¢c. —
Jlns 6axanaBpoB. — ISBN 978-5-406-04140-6.

TepMoauHaMuKa B COBpeMEHHOI XUMUH © y4eOHO-METOIuecKoe mocooue /
E.1O. IllayneBa. — Mocksa : Pycaiinc, 2020. — 209 ¢. — ISBN 978-5-4365-1386-7.

OcHOBBI 0011Ie¥i ¥ GMOOPraHUYeCcKoil XUMHH : yueOHOoe ocobue /

3.K. Apremosna, E.B. JImutpues. — Mocksa : KnoPyc, 2017. — 244 ¢c. — ISBN 978-5-
406-05543-4.

dunocopuss MaTeMaTuK, PU3UKH, XUMHUH, OHOJIOTHH : yueOHOE mocooue /
B.A. Kanke. — Mocksa : KaoPyc, 2016. — 367 ¢. — ISBN 978-5-406-00543-9.

Buosorusi. JIjisi BbINYCKHUKOB IIKOJI M MOCTYNAKIIHUX B BY3bI . ydeOHOE
nocoowue / A.I'. Mycradun, B.H. Speirun nox pen. — Mocksa : KnoPyc, 2020. —

584 c. — ISBN 978-5-406-06268-5.

I'nruena u 3xoJiorusi yesoeka (CINIO). Yueonuk : yueOonuk / H.A. MartBeesa.

— Mocksa : KnoPyc, 2020. — 325 c. — ISBN 978-5-406-03080-6.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBEHOI

JTIACITUTUTNHBI

KoHTpob ¥ OIIEHKA Pe3yIbTaTOB OCBOCHHS YUeOHOMN TUCITATIIIMHBI
OCYIIECTBIIAECTCS MPENMOIABATEIEM B MPOLECCE MPOBEACHUS MPAKTUUECKUX
3aHATUNA, TECTUPOBAHUS, a TAKKE BBITTOJIHECHUS

00yJaromUMHICS UHIWBUIYAIbHBIX 3aJJaHUH, TPOCKTOB, UCCIICTOBAHUM.

Pe3yabTarnl 00yyeHus
(OCBOCHHBIC YMEHHS, YCBOCHHDBIC 3HAHUS

@®opMbl U MeTOAbI KOHTPOJIS M OLEHKH
pe3yJbTaToB 00y4eHusl

B pesyabraTre ocBOeHHS AMCUHMIIJIMHBI
o0yyarouuics 10J12KeH YMeTh!

—-IIPUBOAUTL IIPUMEPBI  DKCIEPUMEHTOB U
HAOIIONEHUN, OOOCHOBBIBAIONINX. AaTOMHO-
MOJICKYJISIPHOE CTpOeHHUE BEILIECTBA,

CYILIECTBOBAHUE DSJIEKTPOMArHUTHOIO TMOJISI U
B3aMMOCBS3b 3JIEKTPUUYECKOTO U MarHUTHOTO
MOJI€H, BOJIHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBA
CBETa, HEOOPATUMOCTh TEIIOBBIX MPOIECCOB,
3aBUCHMOCTBH CBOWCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCUMOCTH CKOPOCTH XMMHUYECKOMN
peaknuu OT TEeMIepaTypbl W KaTajau3aTOpoB,
KJIETOYHOE CTPOCHHE JKMBBIX OPTaHU3MOB, POJIb
JHK KakK HOCUTEIIA HacJIeICTBEHHOU
nH(poOpMaIuK, SBOIIONUIO JKHUBOW IMPUPOJIHI,
MpeBpaIieHue DdHEPTUU ©  BEPOSTHOCTHBIN
XapakTep NPOIECCOB B JKUBOM M HEKHUBOU
pUpoJIE, B3aHMMOCBS3b KOMIIOHEHTOB
9KOCHCTEMEI, BIIMSHUE JEATCIHLHOCTH YEJIOBEKa
Ha YKOCUCTEMBI,

—0OBSICHSITH MIPUKIIATHOE 3Ha4YEHHE
BaXKHEHUIITIX JOCTHKCHUIH B obnactu
€CTECTBCHHBIX HayK IS pa3BUTHUs
SHEPreTUKH, TPaHCIOpPTa U CPEACTB CBSA3H,
MOJTYYEHUS] CHUHTETHYECKUX MAaTepuaioB C
3aJJaHHBIMH CBOICTBaMH, CO3JaHUs
OMOTEXHOJIOTUH, JIeUeHHUs  HMHQPEKIIMOHHBIX

3a00JIeBaHUM, OXpaHbl OKPYXKAIOIIEeH Cpe/bl,
—-BBIIBUTaTh TUIIOTE3bl U Mpeaiarath MyTH HX
MPOBEPKH, JelaTh BBIBOJABI Ha  OCHOBE
AKCIEPUMEHTAIBHBIX JAHHBIX,
MPE/ICTaBJICHHBIX B BUJE rpaduka, TaOIUIIHI,
JarpamMMel,

-paboTathb c €CTECTBEHHO-HAyYHOM
uH(popMaluen, coaepxamieiicss B cOOOIEHUIX
CMUY, UHTEPHET-PECYpCax, Hay4HO-
MNOMYJISIPHON  JTUTEpaType:BIaeTh METOAaMHU
MOUCKA, BBIJCIATH CMBICIIOBYIO OCHOBY U
OIICHUBATH JOCTOBEPHOCTHh HH(OPMALIHH;
—HCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUA U
YMEHUsI B MPAKTUYECKOW JI€ATEIbHOCTH U

@opMBI KOHTPOJISI 3HAHUM

1. MunuBuayanbHBIMA

2.I'pynnoBoit

3.KomOuHupoBaHHBIH

4.CaMOKOHTpPOJIb

5.®poHTaNbHBIN

MeTtoabl KOHTPOJIS:

1.Ycrabii

2.IlucbMeHHBIH

3.IlpakTudeckuit

4. TToypounblit 6an (OICHUBACTCS NESITEIbHOCTh
CTYACHTOB Ha BCEX OJTamax 3aHsATHS U
BBIBOJIUTCSI UTOTOBAsI OLICHKA).

5. luddepennrpoBanHbiii 3a4eT
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HOBCGHHCBHOﬁ JKU3HU [JId. OLICHKU BJIUSAHUSA Ha
OpraHu3M 4YCJIOBCKAa SJICKTPOMAIHUTHBIX BOJIH

u pPaTMOaKTUBHBIX U3ITy4CHUH;
sHeprocOepeReHus; 0€e30MacHOTO
UCTIOJIB30BAHUSL MATEpPUAIOB M XUMHUYECKHX
BEIIECTB B OBITY; po hUITAKTUKH

WH(EKIIMOHHBIX 3a00J€BaHUld, HUKOTHUHOBOM,
AJIKOTOJIbHOM M HApPKOTUYECKOW 3aBUCUMOCTH;
OCO3HAHHBIX JMYHBIX JCHCTBUUA 110 OXpaHE
OKpYKAIOIIEH CPEeIbI.

B pe3yabTraTre O0CBOEHHSI JMCHHMIIMHBI
o0yuarouuiics 10J1KeH 3HATD!

CMBICJI TIOHATHI: €CTECTBEHHO-HAYYHBIN METOM
[MO3HAHUS, AIIEKTPOMATrHUTHOE TOJIE,
AIIEKTPOMATrHUTHBIE BOJIHEI, KBaHT,
MEPUOTUYECKUN 3aKOH, XHMHYECKasi CBS3b,
XUMHYECKasl PeaKiusi, MakKpoMoJeKyna, O0emok,
KaTaiau3aTop, dbepmeHT, KIJIETKa,
mupdepennmanua  kierok, JHK, Bupyc,
OunoJiorHyeckasi 3BOJIIONKS, OHOpa3HOOOpasue,
OpraHu3M, MONyJIsIUs, IKOCUCTeMa, Ouocdepa,
SHTPOIIHSI, CAMOOPTaHU3AIIHS,

BKJIaJl BEJIUKUX YYECHBIX B (HOPMHUPOBAHHUE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI
MUpa.
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