ABTOHOMHOe 00pa3oBaTe/ibHOE YUpeK/IeHHe BbICIIEro 00pa3oBaHuA
JleHUHrpaacKoii 00J1acTH
«l'ocy1apCcTBeHHbIN MHCTUTYT IKOHOMHUKH, (PMHAHCOB, NIPABa U
TeXHOJIOTHIT»

TexHonornyeckuut pakyabrer

Yr1Bepxkaaio
kTOP 110 00pazoBaTeNbHOM
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PABOYAS ITPOTPAMMA
YYEBHOUN IMCHUITJINHBI

1100.01.02 OCHOBbBI ECTECTBO3HAHUS
(BUOJIOT'USL,XUMMUS,IKOJOTI'UsI)



PaGouass mnporpamma y4eOHOM JUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
denepabHOTO TOCYIAPCTBEHHOTO 0O0pa30BaTeIbHOIO CTaHAapra (mamsee —
®I'0OC) no crienraabHOCTH cpeHero npodeccrnoHabHOTO 00pa3oBanms (J1anee
- CI1O) 08.01.25 Mactep OTAEIOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX PadOT

Opranuzanus-pazpadotunk: AOY BO JIO «l'ocymapcTBEHHBI HWHCTUTYT

O9KOHOMMKHU, (1)I/IHaHCOB, ImpaBa U TEXHOJIOTUI»

Pa3pabotuuk: npenogaBaTenb, IEPBOM KBATHM(PUKALUOHHOW KaTETOPHH,
CepxantoBa AHHa HukosiacBHa

PaccMoTpeHa Ha 3acenaHny IUKIOBOM METOAMYECKOM KOMHUCCHH, IMPOTOKOJ No

1 ot 27 sauBaps 2023r.
/
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1. EH NIPOI'PAMMBbBI YYEBHON JUCHUIIJINHBI

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

1.1. O6nactTh NpUMEHEHUS POTPAMMBI
PaGouas mporpamma  y4eOHOW  AWCIUIUIMHBI  SBISETCSA  YacThbl0O  OCHOBHOU
npodeccronanbHOM 0oOpa3zoBaTenbHOM mporpaMmbl B cooTBerctBuu ¢ DPI'OC 1o
cnenuansHoctr CITO 08.01.25 Macrtep OTIeI0YHBIX CTPOUTEIBHBIX U JIEKOPATHBHBIX
pabor

1.2. Mecro y4eOHOW  JMCUMIUVIMHBI B  CTPYKType  OCHOBHOIi

npodeccuoHAJIbHON 00pa30oBaTeIbHOH MNPOrpaMMbl.  001Ie00pa3oBaTeJbHBIN
U KJT.
VYyeOnas nucuumiuuHa  «EcTecTBO3HaHUE»  sBisieTcsl  00sA3aTENbHOM  YacThIO
00111e00pa3oBaTeIbHON MOATOTOBKK crneruanuctoB cpeanero 3seHa (OINCC3) B
pasznene NpodecCHOHANbHBIX JUCHMIUIMH B  COOTBETCTBUUM ¢  DeaepanabHbIM
roCyJIapCTBCHHBIM 00pa3oBaTeIbHBIM CTaHJIAPTOM (dIroC) CpeIHeTo
npodeccuonaiapbHoro ob6paszoBanus (CIIO) mo cnemmansHocTn 08.01.25 Mactep
OTJIETIOYHBIX CTPOUTENILHBIX U JEKOPATUBHBIX PabOT

1.3. lean u 3agauM y4eOHO#l NUCHUIIMHBI — TPeOGOBaHMS K pe3yJbTaTam
OCBOEHHS Y4e0OHO TUCIUIINHBI .

B pesynbpTaTe ocBOeHHs y4eOHOW MMCIUILIMHBI OOYYAIOIIMICS TOJDKECH
YMeTh:

-IIPUBOJIUTD IpUMEPbI AKCIIEPUMEHTOB u HaOIIOCHUH,
000CHOBBIBAIOIIUX :aTOMHO-MOJICKYJIIPHOE ~ CTPOCHHME  BEIECTBA, CYIIECTBOBAHHE
AJEKTPOMArHUTHOTO  MOJIs, BOJIHOBBIE M  KOPHYCKYJSpHBIE CBOMCTBAa CBETA,
HEOOPATUMOCTh TEIJIOBBIX MPOIECCOB, pa3deraHuve TallakKTUK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT CTPYKTYPbl MOJIEKYJ, 3aBUCUMOCTb CKOPOCTHM XMMHYECKOW PEaKIUU OT
TEMIIEPaTyphbl U KaTaau3aTOPOB, KIIETOYHOE CTPOCHUE KUBBIX Opranu3mos, posb JJHK
KaK HOCHUTENS HACJAEJACTBEHHOM WHGOpPMAIMK, OBOJIOIUIO JKUBOW TPUPOIHI,
MpeBpallleHue SHEPrUuu. B3auMOCBsSI3b KOMIOHEHTOB AKOCHUCTEMBI, BIMSHUE HA HUX
JIEATEIILHOCTH YEJIOBEKA,

-O0BSACHITh MPUKIQTHOEC B3HAYCHUE BAXHEUIIUX JOCTIKEHHH B 00JacTH
CCTECTBCHHBIX HAyK 116 pa3BUTHS DHEPICTHUKH, TPAHCIIOPTA, CBSA3H, IOJTYUYEHUS
CUHTETUYECKUX MaTepUalioB, CO3JaHHWS OWOTEXHOJIOTHH, JieueHUsS WHOEKIITMOHHBIX
3a00J1€BaHMM, OXPaHbI OKPYXKAIOIIECH CPEJIbI;

-BBIIBUTAaTh TUIIOTE3bl W TpeJjiaraTh MyTH KX MPOBEPKHU, JEJIaTh BBHIBOABI Ha
OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX, TPEACTABICHHBIX B BUE IpaduKa, TaOIUIbI UITU
JIMarpaMMmel,

-paboTaTh €  €CTECTBEHHO-HAy4yHOU HH(oOpMaIluen, cojaepkamieics B
coobmienussx CMU, uHTepHeT-pecypcax, HayqHO-TMOMYJISIPHOM JIUTepaType, OlICHUBATh
€€ JOCTOBEPHOCTb;

-UCTOJIb30BaTh MPUOOPETCHHBIE 3HAHUS W YMEHHUS JJId TPaKTUKH U
MOBCEIHEBHOM  KM3HU  JJIA.  OIICHKU  BJIMSAHUA HAa  OpPraHu3M  4YeJOBEKa
AJIEKTPOMArHUTHBIX BOJH W  PAJWOAKTUBHBIX M3JYYCHUM, DHEProcOepexkeHus,
0€30MMacHOTO  HCMOJIB30BAaHUSA MaTEepUaioB M XUMHYECKHUX BEIIECTB B  OBITY,
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npoWIaKTUKA HWHGEKIUOHHBIX 3a00JIeBaHUM, HHUKOTHHOBOM, aJKOTOJBHOM |
HApPKOTUYECKOM 3aBUCUMOCTEHM, OCO3HAHHBIX JIMYHBIX JICCTBUM IO OXpaHe
OKPY>KAIOIIEH CPEIbI.

B pe3ynbrare ocBoeHUs yueOHON JUCHUIUIMHBI 00YUYaIOIIHMICS JOJKEH 3HATD

-CMBICJT TIOHSTHN. €CTECTBEHHOHAYYHBIH METOJi MO3HAHMS, JJIEKTPOMArHUTHOE
1oJjie, PJICKTPOMAarHUTHBIE BOJIHBI, KBAHT, TEPUOJUYECKUM 3aKOH, XUMHUYECKasl CBS3b,
XUMUYECKas peakiys, MaKpoMoJjieKyia, Oellok, Karaiu3arop, (EepMEHT, KIIETKa,
mupdepenmmanus kierok, JAHK, Bupyc, aBomonus, OwopazHooOpasue, OpraHu3M,
MOMYJISIIIHS, DKOCUCTEMa, Orocdepa, IHTPOIHS, CaMOOPTraHU3aIHs;

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

OcBoeHue cojepkaHusl Y4eOHOM JUCHMIUIMHBI OOECIEeUUBAET JIOCTHIKECHUE
CTYJICHTaMU CJICAYIONIUX Pe3yJbTATOB:

JIUYHOCHIHBIX .

- YCTOWYHMBBIM HMHTEpPEC K HUCTOPUM U JOCTHUIKEHUSIM B 0O0OJIACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTHU 32 POCCUNUCKUE €CTECTBEHHBIE HAYKHU;

- TOTOBHOCTh K MPOJODKCHHIO OOpa3oBaHMSs, MOBBIIMICHUIO KBalU(PUKAIIUK B
n30paHHON TMPO(dECCHOHATIBHON JEATEIPHOCTH C MCIOJB30BAaHUEM 3HAHUM B 00JaCTH
€CTECTBEHHBIX HAYK;

- 00BEKTMBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETCHIIMH B 00JIaCTH €CTECTBEHHBIX
HayK JIUIS 9eJIOBEKa M OO0IIEeCTBA, YMEHHE HMCIIOJIb30BaTh TEXHOJIOTHUECKUE TIOCTHIKESHHUS
B oOmacth  QU3MKHA, XUMHUH, OWOJOTUU JJIi  TIOBBIIIECHUS  COOCTBEHHOTO
HWHTEJUICKTYaJIbHOTO PAa3BUTHS B BEIOpaHHOM MpodeccnoHanbHOM AesTeIbHOCTH;

- yMEHHE NPOAHAIM3UPOBATH TEXHOTCHHBIC ITOCICACTBUS ISl OKPYXKAIOIICH
Cpebl, OBITOBOM U MPOU3BOJICTBEHHOH JEATETLHOCTH YEIOBEKA;

- TOTOBHOCTh CAMOCTOSITEJILHO JI0OBIBATH HOBBIE JJIs1 CE0sl €CTECTBEHHO-HAYYHBIC
3HAHUS C UCTIOIB30BAHUEM JIJIsl TOTO JOCTYIHBIX UCTOYHUKOB HHGOPMAIUH;

- yMEHHUE YHOpaBJIsATh CBOEH MO3HABATEIBHON JIE€SITEIBHOCTBHIO, IPOBOJIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOI'0 MHTEJUIEKTYaIbHOTO PA3BUTHS;

- YMEHHE BBICTpPauMBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHHUS B KOMAaHIE IIO
pelIeHnIo 00IMX 3a7a4 B 001aCTH €CTECTBO3HAHMS,

MemanpeomMemHlx:

- OBJAJCHHEC YMEHHSIMH W HaBbIKAMU pa3JIUYHBIX BHJOB TO3HABATEIbHOM
JESITEILHOCTH JIJI1 U3YUYEHUS Pa3HBIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOTO MUPA,

- TIPUMCHCHHEC OCHOBHBIX METOJOB TMO3HAHWS (HAONIOACHHS, HAYYHOIO
OKCIIEPUMEHTA) JUIS M3Y4YCHHUS Pa3JIMYHBIX CTOPOH CCTCCTBEHHO-HAYYHOW KapTHUHBI
MHpa, C KOTOPBIMU BO3HHUKAET HEOOXOAMMOCTH CTaJKMBAThCS B MPO(ECCHOHATBHON
cdepe;

- YMEHHUE ONPEACIIATh 1EeJIU U 3a/lau JeSITeIbHOCTH, BEIOMPATh CPECTBA IS UX
JIOCTUKEHUS Ha MPAKTUKE;

- YMEHHUE HCIO0JIb30BaTh PA3JIMYHbIE MCTOUYHHUKHU JJI TOJYUYEHUS] €CTeCTBEHHO-
HayyHOM wuHPOpPMAIMU U  OLICHUBATh €€ JOCTOBEPHOCTh JJIsi  JIOCTHIXKEHHUS
MOCTAaBJICHHBIX 1I€JeH U 3a7a4;

npeomMemHuIX:



- ¢(hOpMHPOBAHHOCTH TMPEICTABICHUN O IEJIOCTHON COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTHHE MHUpa, MPUPOJE KaK C€IWHOM IIEJIOCTHOM CHCTEME, B3aMMOCBSI3U
YyejgoBeKa, MPUPOABI W OOIIECTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciiTadax
Bceneunnoii;

- BJIaJICHUE 3HAHUSAMHU O HauOoJee BaXKHBIX OTKPBITUSIX W JOCTHKEHHUSIX B
00JIaCTH €CTECTBO3HAHMS, TOBIUSABIIMX Ha BOJIIOLMIO MPEACTABICHUNA O MIpUpOJE, Ha
Pa3BUTHE TEXHUKH M TEXHOJIOTHH,

- c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSITh €CTCCTBEHHO-HAY4YHBIC 3HAHUS IS
OOBSCHEHUSI  OKPYKAIOIIUX  SIBJICHWUW, COXpPAaHEGHHS  370pOBbs, OOECICUCHHUs

0€30MacHOCTH  JKU3HENESTENIbHOCTH,  OEpeKHOro  OTHOIICHHS K  TIPHUPOJE,
palMOHANILHOTO TPUPOONOIb30BAHMS, a TaKXKe BBIIOJHEHUS PpOJIM TPAMOTHOIO
noTpeouTens;

- c(pOpMHUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJI€ MMO3HAHUS MPUPOABI U
CpPEeACTBAaX M3yUYECHHUS Meramupa, MakpoMupa M MHUKpPOMHUpA, BJIaJcHUE NpUEMaMHU
€CTECTBEHHO-HAYUYHBIX HAOJIIOJICHUMN, ONBITOB, UCCIEOBAHUM U OIIEHKH JTOCTOBEPHOCTH
MOJIYYEHHBIX pPe3yJIbTaTOB,

- BJaJICHUE TMOHATUMHBIM amMapaToM €CTECTBEHHBIX HAYyK, M[O3BOJISIONIUM
MO3HAaBaTh MHpP, Y4YaCTBOBATh B AUCKYCCHSIX MO €CTECTBEHHO-HAYYHBIM BOIPOCAM,
WCIIOJIB30BaTh PA3IMYHbIE MCTOYHUKU HH(POpMANMU I MOATOTOBKH COOCTBEHHBIX
paboT, KPUTHUYECKH OTHOCHThCS K cooOmenussm CMMU, coxepxammm HayyHYIO
nHpopManuio;

- c(hOpMHUPOBAHHOCTHh YMEHHH TMOHWMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO
3HAHMS JUISI KQKJIOTO YeJ0BEKa HE3aBUCHUMO OT €ro mpodeccuoHaTbHOM AesTeIbHOCTH,
paznuuath (PaKThl W OIEHKH, CPaBHUBATh OIEHOYHBIC BBIBOJBI, BHUACTh UX CBS3b C
KPUTEPHUSMH OLICHOK U CBSI3b KPUTEPHUEB C OIPECICHHON CUCTEMOM 1IEHHOCTEH.

1.4. PexoMeHayemMoOe KOJIHYECTBO YaCOB HA OCBOEHHE NPOrPaMMbl
Y4eOHOM TMCUHUIIHHBI:
MaKCHMaJlbHasl yueOHasi Harpy3ka o0yvaromuxcs — 198 yaca
6 mom uucne. o0Os3aTeNbHas ayJuTOpHas Harpy3ka — 186 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) 198
Oo0si3aTeibHasI ayIUTOPHas yueGHasi HArpy3Ka (Bcero) 186

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

HanmenoBanue 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
Pa3znen 2. XUMMUS C DJIEMEHTAMMU 3KOJIOI'NAN 93
2/55 | Boma, ee QusMyeckde W XUMHUUYECKHE CBOWCTBA. PacTBOpEHHE TBEP/BIX BEMIECTB M Ta30B.
MaccoBasi 10J1s1 BELECTBA B PACTBOPE.
Tema 2.1. 2/57 Bopmusie pecypest 3emnu. KadectBo BOAbl. 3arps3HUTENH W CIOOCOOBI OYMCTKH BOJIBL.
Bona, pacteops! XKecrkast Boga. OnpecHeHHE BOJIBI. 2,3
1/58 | JIaGopaTopHbie paboThl: AHAIN3 COJEPKAHMS TPUMECEH B BOJIE
2/60 | Ipaktuyeckas paboTa: peuieHue 3a1a4 1o Teme «Boaa. PactBopsi»
2/62 | Xumnueckuii cocTas Bo3ayxa. ArMocdepa i kauMar. O30HOBBIE JBIPHI.
Tema 2.2, 2/64 | Kucnorusie noxau. Kucnotst i menoun. [Tokasatens KHCIOTHOCTH pacTBOpoB pH.
XUMHUUYECKHE TPOLECCH B 1.2
atMociepe 1/65 | JlabopaTopHsle paboTsl: M3Mepenue yposHs CO. '
2/67 | Ipaktuyeckas paboTa: HHTEPAKTHBHBIA KPYIJIBIA CTOJ 10 TeMe «XHUMHYECKHE MTPOLECCH B
aTMocdepe»
2/69 | Xummuueckue SIEMEHTHI B OpraHm3Me denoBeka. OpraHudeckne © HEOPraHHMIECKHE
BEILECTBA.
Tema 2.3. 2/71 OCHOBHBIC COCIMHEHUs: OCJKH, YIJeBOABI, KUpPbI, BUTaMHHBL CTpoeHHE OETKOBBIX 123
Xumus U OpraHusM MOJIEKYI. XO0JIECTEpPHH. -
YyeloBeKa 2173 MuHepanbHbIe BEIIECTBA B TPOIYKTaX MHUTAHUs], THIIEBbIC T00aBKH.
2/75 | COanancupoBaHHOE MUTaHWE. VHTEPAKTUBHBIA (QUIBOPA MO TeMe «XHUMHUS U OPraHU3M
YeJIOBEKa»
Paznen 3. BUOJIOI'UsI C 9JJEMEHTAMMU 3KOJIOTI' MU 93
Tema 3.1. 2/77 | Noustre «ku3Hb». OCHOBHBIE MPU3HAKHU KHUBOTO.
Hauboee obmme 2/79 | Ioustre «opraHu3m». VHTEpaKTHBHAsA MpPE3CHTAIMA MO TeMe « Pa3HooOpasue >KHBBIX 1
HpeICTABICHHS O KU3HI Opranu3MOB.»
4/83 | Kierka. OOMeH BeliecTs U peBpaleHue 3Heprun B kierke. JJTHK.




2/85 | YpoBHU OpraHi3aluy KMBO IPUPOIBL.

4/89 | DBouroryst JKMBOTO. JIBIKYIIHE CHIIBI 3BOJIIOIIN.

2/91 | Ipaktuyeckas paboTa: Kpyriiblid CToJ 10 TeMe «[IpeacTaBIeHUsI O KUIHUY

2/93 | TkaHu, OpraHbl U CHCTEMBI OPraHOB YEJIOBEKA.

2/95 Ilutanue u ero 3HaAYCHHE. HHIIIeBapCHI/Ie. Cucrema MUIIEBApUTEIbHBIX OpPraHOB.
l'[pe;[ynpe)xz[eﬂne IMUIIICBBIX OTpaBJ'[eHPIi’I. raCTpI/IT 1 OUPPO3 IICUCHU.

2/97 | deixanue opranu3MoB. Oprasbl AbIXaHHS U UX TPEHUPOBKA. BoJe3HN OpraHoB JbIXaHHS.

Tema 3.2.
OpranmsM venoBeKa H 2/99 JBuxenne. Koctu, MBIIIB, CyXOXKHIUS. MblIeyHble OBM)KCHUS. YTOMIJIEHHE MBIIIIIL.
OCHOBHBIE IPOSIBICHHSI M3MeHeHue MBIIIIBI TPU TPSHUPOBKE. | MO IMHAMUS, HAPYIIEHHE OCAHKH M TIOCKOCTOIIHE.

€ro KH3HENCATEILHOCTH | 2/101 | Buyrpennsist cpena opranusma. OCHOBHbIE (yHKIHH KpoBH. KpoBeHOCHAsI cHcTeMa.

2/103 | IMMyHHTET ¥ IMMYyHHAas cucteMa. bakrepuu u BUpycHI.

4/107 | MuauBuayanbHOE Pa3BUTHE OPraHU3Ma.

2/109 | IMonoBoe co3peBanue. OmonoTBopeHne. Passurue mioga. bepeMeHHOCTb U POIbI.

2/111 | BiusiHre HAPKOTEHHBIX BEIIECTB HA Pa3BUTHE U 37I0POBbE YEIOBeKa. VIHTEpaKTHBHBIN TECT
0 TeMe «3/10POBbE YEIOBEKa».

Bun yuedHoii padoThl Ob6vem uacos
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 198
Obs13aTesbHasI ayAMTOPHAsI yueGHasi HAarpy3Kka (Bcero) 186
Ipomescymounas ammecmayus 6 popme oupghepenyuposantozo savema

JAnst XapaKTepUCTHKH YPOBHS OCBOCHHS y4eOHOro MaTepHalla UCIOJIB3YIOTCs CIeAyIoIue 0003HaYeHMs:

1. — 03HaKOMHUTEIBHBIH (y3HABaHHE paHEe H3YUCHHBIX OOBEKTOB, CBOMCTB);

2. — PenpONyKTHUBHBIN (BBIIOIHEHHE NEATSIBHOCTH O 00pa3lly, HHCTPYKLUUH WX MOJ PyKOBOICTBOM)

3. — IpOAYKTHBHBIN (IJIAHUPOBAHHE U CAMOCTOSATENBHOC BBIMOJIHCHHE ISATSIBHOCTH, PeLICHHE TPOOIEMHBIX 3a1a4)




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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