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1. ITACIIOPT ITPOI'PAMMBI YYEFHOM JUCITATLIIMHBI
ECTECTBO3HAHUE

1.1. ObaacTh NpUMeHEeHHUsI TPOrPAMMBI

[Iporpamma yueOHOW auctUIIMHBEI EcTecTBO3HAHME SBISICTCS YacThO  OCHOBHOM
npodecCHoHAIbHON 00pa3oBaTebHOM mporpaMmbl B cooTBeTcTBHH ¢ PI'OC no crenmansroctu CI1O
21.02.05 3emMenbHO-UMYILIECTBEHHbIC OTHOIICHWS W  MOpeJHa3HayeHa Mg HOATOTOBKH
CIIEMAJIUCTOB CPEHEr0 3BEHA.

[IporpaMmma y4eOHOW JUCHUIUIMHBI MOET OBITh HCIIOJIb30BaHA B JIOMOJHUTEIbHOM
podeCCHOHAIBHOM 00pa30BaHUU (TIOBBIIEHUS KBATH(PUKAIINHI U TIEPETIOATOTOBKH ).

1.2. MecTO AUCHMILVINHBI B CTPYKTYpe OCHOBHOH NpodecCHOHATBHON 00pa3oBaTebHOM
NPOrpaMMmblI

VYuebHas nucnumianHa EcTecTBo3HaHME BXOIUT B 00I1€00pa3oBaTENbHbIM LMK JUCLUIUIMH
crienaibHocTH 21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOILICHHUS.

1.3. Llesan u 3axa4u JMCHUILIMHBI — TPeOOBAHMSA K Pe3y/IbTATAM OCBOCHUSI AN CUMIIIMHBI

B pe3ynbrare ocBOEHUS AUCHUIIIMHBI 00yUYaIOIIUIICS T0KEH YMeTh:

- TPUBOAUTH TPUMEPHI OSKCHEPUMEHTOB © (WiIM) HaOMIOAeHUH, OOOCHOBBIBAIOIIUX:
CYILLIECTBOBaHHE 3JIEKTPOMArHUTHOTO MOl U B3aMMOCBSA3b 3JEKTPUUECKOrO0 M MarHUTHOTO MOJeH,
BOJIHOBBIE M KOPITYCKYJISIpPHBIE CBOWCTBa CBETa, HEOOPATUMOCTh TEILJIOBBIX MPOIECCOB, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT CTPYKTYpbl MOJIEKYJ, 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOH pEaKIHH OT
TEMIEPATYPbI U KaTaJIM3aTOPOB, KIETOYHOE CTPOCHUE KHUBBIX OpraHu3MoB, poib JJHK kak Hocurens
HACJIC/ICTBEHHONH  HMH(OpMAIMK, HBOJIONHUIO JKUBOW NPUPOJIBI, MPEBpAIIEHUS DSHEPruul U
BEPOSATHOCTHBIM XapakTep MPOLECCOB B KUBOM M HEKHUBOM IPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
9KOCUCTEMBI, BIUSIHUE JESITEIbHOCTH YEJIOBEKa Ha DKOCUCTEMBI,

- OOBSICHATH NMPUKIIAAHOE 3HAYCHHE BaKHEHUIINX JOCTHKEHHHM B 00JacTH €CTECTBEHHBIX HAYK
JUISL: pa3BUTHS SHEPTETUKU, TPAHCIIOPTA U CPENCTB CBA3H, MOITYUYCHHS] CHHTETUYECKMX MaTepHalioB C
3aJJaHHBIMU CBOICTBaMH, CO37aHUsI OMOTEXHOJIOTUH, JIedeHHs] H(PEKIIMOHHBIX 3a00JIeBaHUM, OXpaHBbI
OKpYXKaroIle Cpebl;

- BBIIABUraThb TMIOTE3bl U MpejiaraTb IYyTH HMX IPOBEPKH, AENaThb BHIBOJbI HAa OCHOBE
OKCIIEPUMEHTATIBHBIX TaHHBIX, MPEJCTABICHHBIX B BUAC rpaduka, TAOIUIIBI UITH TUATPAMMEI;

- paboTtaTh C ecTecTBEHHOHayuHOW HH(popMarmei, coxaepkameiics B coobuienusax CMU,
WHTepHer-pecypcax, Hay4yHO-IOMYJISIPHOM JMTEpaTrype: BIAAETh METOJAMHU IIOMCKA, BBIIEISTH
CMBICJIOBYIO OCHOBY U OLIEHUBATh JOCTOBEPHOCTh HH(OpMALINK

- HCHOJb30BaTh MPHOOPETEHHBbIE 3HAHUS W YMEHHUS B MPAKTUYECKOM JAEATEeIbHOCTH W
MOBCEIHEBHOM JKU3HU IS

- OLEHKM BIIMSHHSA Ha OpPraHU3M YeJOBeKa JJIEKTPOMArHUTHBIX BOJH U PaJMOAKTHUBHBIX
U3JIy4CHU;

-3HEeprocOepeKeHus;

- 6e30MacHOr0 UCIOIBb30BAaHMS MAaTEPUAIOB U XMMUYECKHX BEILECTB B OBITY;

- IpO(UITAKTUKYA WHPEKITUOHHBIX 3a00JIeBaHUI, HHKOTUHOBOH, aJIKOTOJIbHON M HAPKOTUYECKOM
3aBUCHUMOCTEIH;

- OCO3HAHHBIX JJUYHBIX IEUCTBUI MO OXpaHE OKPYKAIOIIEH Cpeibl.

B pe3ynbrare ocBOEHUS TUCHUIUIMHBI O0YUYaIOLIUIICs T0JKEH 3HATH:



- CMBICI TIOHSTHH: €CTECTBEHHOHAYYHBIH METOJl ITO3HAHMS, JJICKTPOMArHUTHOE IIOJIE,
DJIGKTPOMATrHUTHBIC BOJIHBI, KBaHT, XUMHYECKash PEAKIMSA, MaKpOMOJEKyia, OelloK, KaTaau3aTop,
dbepment, kietka, guddepenmmanus kierok, JHK, Bupyc, Ouomormdeckas dBOIIOIHNS,
Onopa3zHooOpasue, OpraHu3M, MOMYJISIKs, IKOcHcTeMa, Onocdepa, caMoopraHU3aIus;

- BKJIQJ BEJIHMKUX YYCHBIX B (DOpMHpOBAHHE COBPEMEHHOW €CTeCTBEHHOHAYYHOW KApTHUHBI
MHpa.

1.4. Ilepeyennb popMuUpyeMbIX KOMIIETEHIMI:

OO01Me KOMIIETEHIINN

OK 1. TlonumaTh CyIIHOCTh M COIHWAJIBHYI0 3HAUYMMOCTh CBOed Oynaymied mpodeccun,
IIPOSIBJIATH K HEW YCTOMYMBBINA HUHTEPEC.

OK 4. OcymiecTBisTh TMONCK UM  HCIOJNb30BaHME HMH(OpPMAIUK, HEOOXOAMMON s
3(Q(PEKTUBHOTO BBIMOJHEHUS TPO(PECCHOHANBHBIX 3a1ad, NPOPECCHOHATBHOIO W JMYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonw3oBath HHOOPMAITMOHHO-KOMMYHHKATHBHBIC TEXHOJIOTUU B MPOhEeCCUOHATBLHON
JESITEIbHOCTH.

OK 6. Paborate B kouiekTuBe, 3()(PEKTUBHO OOMIATHCS C KOJUIETaMH, PYKOBOACTBOM,
MOTPEOUTEIISIMHU.

1.5. Kosin4ecTBO 4acoB Ha 0OCBOEHHE NIPOTPAaMMBbI 1M CHMIIJIMHBI:
MaKCUMalibHOU yueOHOM Harpy3ku oOyuatomierocs 162 yaca, B TOM 4HcIe:
- 00s13aTenbHOM ayIMTOpHOH yueOHOH Harpy3ku oOyyaromerocst 108 yacos;
- CaMOCTOATENBHOI paboThl oOy4atomerocs 54 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHO# padoThI

Buj yueOHoit padoThl

Oobvem uacos

WHIWBUYAJIbHBIC TBOPUYCCKHUC 3aJaHUA

MaxkcumanbHas yyeOHast Harpy3ka (Bcero) 162
Oo0s13aTesibHASI AYIUTOPHAS Y4eOHasi HArpy3ka (Bcero) 108
B TOM YHCJIE!
J1a00paTOPHBIE 3aHSITHS 12
MPAKTUYECKUE 3aHSATUS 6
3a4eT 2
CamocTosiTesibHasi padoTa o0yuyawmerocs (Bcero) 54
B TOM YHCJIE!
BHEAYJMTOpPHAsl CAMOCTOsITeNIbHAs paboTa 20
rccrenoBarenbekas pabora 22
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Hrorosas arrectanus B popme nuddepeHIInpoBaHHOTO 3a4eTa




2.2. TemaTu4eckuii IJIaH U cofiep:kaHue y4eOHOH nucuuminHbl EcrecTBo3HaHMe

HaumenoBanue pasgeoB | Ne Coaeprxanue yueOHOro MaTepuasa, JadopaTopHble H NPaAKTHYeCKHe padoThl, O0bem | YpoBeHb
U TeM 3aH. CaMOCTOsITe/IbHAs padoTa 00y4alouuxcs 4acoB 0CBOEHMSI
1 2 3 4 5
BBenenune 1 [lens u 3a7a4M TUCIMIUIMHBI, €€ B3aUMOCBSI3b ¢ IPYTUMHU quciuIiinHaMu. Oo1iee 2
03HAKOMJIEHHE C pa3/iejaMM IpOorpaMM U METOJIaMu UX n3ydeHusl. OCHOBHBIE HAYKH O IPUPOJIE
(bu3uka, XumMus, OMOJIOTHS), UX CXOACTBA M OTIUIHS
2 EcTtecTBeHHOHAYUYHBIN METO]T TO3HAHMS U €r0 COCTaBISIONINE: HAOTIOICHHE, U3MEPECHHE, 2 2
JKCTIIEPUMEHT, TUTIOTe3a, Teopus. HebecHas cdepa
3 | JlabopaTopHas pabota Nel 2
Wzyuenue kapThl 3BE€31HOTO HEbOA
4 Mexnynapoanas cucrema CU 2
Pasznen 1. dusuka 46
Tema 1.1. 5 | Mexanuueckoe ABuxkeHue. 3akoHbl HproToHa 2
MexaHunka
6 | 3aKOHBI COXpaHEHUS SHEPTUU U UMITyJbca. [loTeHIManpHas 1 KHHETHYECKask YHEPT s 2
7 | BpamarenbHoe nBmwxeHue. Mexanuueckue kojeOanus. Ilepmon u wacrora KosebaHUi. 2 2
Mexanunueckue BoiHbl. CBOMCTBA BOJIH
8 | Cunbsl B mpupoje: yHmpyroctb, TpPEHUE, CHJIAa TSDKECTH. 3aKOH BCEMUPHOTO TITOTEHUSI. 2
HesecomocTh
Tema 1.2. 9 | OcHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH BELLIECTBA 2
TemioBbie siBJICHUS TeMneparypa Kak Mepa CpeIHEH KUHETUYECKON YSHEPTUM YaCTHIL
10 OObsicHEHNE arperaTHbIX COCTOSIHUH BEIICCTBA U (1)&30BBIX Nepexoa0B MCXKY HUMHU Ha OCHOBC 2
MOJICKYJIAPHO-KMHCTUYCCKUX NNPCACTABICHUU
11 | JlJabopaTopnas pabota No2 2
W3mepenue teMieparypsl BEIIECTBA B 3aBUCUMOCTH OT BPEMEHU IIPU U3MEHEHMSIX arperaTHbIX
COCTOSIHUU 2,3
12 | JlaGopaTopnas pabora Ne3 2
OnpeneneHne MIOTHOCTH TBEPAOTO TEJIA
13 | 3aKOH COXpaHEHHUs PHEPTUH B TEIJIOBBIX MPOLIECCAX 2




14 | HeoOpaTumblii XapakTep TEIUIOBBIX MPOLECCOB. TeIIoBble MallIuHbI, UX IPUMEHEHUE. 2
DKoJoru4yeckrue MpoOJieMbl, CBSI3aHHbIE C MPUMEHEHHWEM TEIJIOBBIX MAIIMH, U Mpodiema
3HEpProcOepexeHus
Tema 1.3. 15 | DnexTpuueckue 3apsaabl U UX B3aUMOIEHCTBHE. DIEKTPHUYECKOE HOJIE. 2
DJIeKTpOMarHUTHbIE [IpOBOHUKH M M30JIATOPbI B JIEKTPUUECKOM TIOJIE
HABJICHMA 16 | ITocTosHHKI HnexTprdeckuii Tok. Chila TOKa, HalpsKeHHe, YIEKTPUYECKOe CONPOTHUBIICHUE 2 53
17 | 3akon Oma 1715 yyacTka 1enu 2 ’
18 | JlabopaTopnast pabota Ne4 2
COopka snexTpuyeckoil nenu. M3amepenue cuibl TOKa U HampsHKEHUS Ha Pa3iIMYHbIX ydacTKax
AIEKTPUYECKON e
19 | Tenmosoe neiicTBHE HMEKTPUUECKOro ToKa. 3akoH Jlxoyns-Jlenma 2
20 | MaruutHOE TmONE TOKA M JEHCTBME MArHMTHOTO TII0JIi HA IIPOBOJHHUK C TOKOM. 2
DJIEKTPOABUTATETb
21 | SIBneHne sMeKTPOMArHUTHOM MHAYKIMHU. DnekTporeHeparop. Ilepemennslii Tok. Iloaydenue u 2
nepegavya SHEPruu
22 | DIEKTpOMAarHUTHbBIEC BOJIHBI. PalMOCBA3b U TEIEBUICHUE. 2
Caert Kak 25eKTpoMarauTHas BojaHa. UaTepdepenius u nudpakuus cBera
23 | Jlaboparopnas pabota No5 2
Pabora ¢ U poBsIM MyIBTUMETPOM
Tema 1.4. 24 | ®otod(ddeKT u KopmycKyIsapHbIe cBOICTBa cBeTa. Mcnonb3oBanue Gpotosddexra B TEXHUKE 2
Crtpoenue aToma u 25 | C ;
TpOEHHE aToMa: IJIaHeTapHasi MOJIeNIb U Mozielib bopa. [lornomenue u ucnyckanme cBera 2
KBAHTOBAs! (PH3HK2 atomoM. KBanToBast sHeprus. [IpuHImn qeiicTBys U MCMOJIL30BaHUS Ja3epa 2
26 | CtpoeHue aTOMHOTO siipa. PannoakTUBHBIE U3JIyYEHHUS M X BO3JICMCTBUE HA JKUBBIE 2
OpTaHU3MBI
27 | SlnepHas sHEpreTHUKa U SKOJOTUYECKHUE MPOOIIEMBI, CBI3aHHBIC C €€ UCIIOJIb30BaHUEM 2
CamocrosiTesqibHasi padora Nel: 12

Brinonnenue qoManiHux 3ajaHuii o pazzgeny 1.

IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITE/ILHOIH PadoThI:
Hcnonp3oBaHue pagnoakTUBHBIX U30TOMOB B TEXHUUYECKHUX LIETISX.
PeHTreHoBCKME U3TyUEHUs U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAUIIMHE.
Hanorexnonoruu — rexnosiorun XXI Beka.

EcTecTBeHHOHAy4HbI METOJ MMO3HAHUS U €r0 COCTABJISIIOLIHE.




Hcropust aTOMUCTUYECKUX YUYEHUN.
PannocBs3p U TenEBUICHUE.

Paznea 2. Xumus ¢ 20
3JIeMeHTAMM IKO0JIOTHHU
Tema 2.1. 28 Bopa Bokpyr Hac. @u3n4ecKre U XUMUYECKHE CBOMCTBA BOJBL. PacTBOpEHHE TBEPIBIX BEIIECTB 2
Bona, pacteopni u ra3oB. MaccoBas 7107151 BEIIECTBA B PACTBOPE KaK CIIOCO0 BBIPAKEHHUS COCTaBa pacTBopa
29 | Boxmbie pecypcenl 3emin. KadectBo BoAbI. 3arps3HUTENH BOABI U CIOCOOBI OYMCTKH. JKecTkas 2
Bojia U ee ymsirueHue. OnpecHeHne BOJIbl
30 | JlaboparopHas pabota Ne6 2 )
OumncTka 3arpsi3HEHHOM BOJBI.
YcTpaHeHue )KeCTKOCTH BOJIbI
31 | Ilpaktuueckas pabora Nel 2
Pacuet maccoBo# 0JIM paCTBOPEHHOTO BEIIECTBA
Tema 2.2. 32 | Xumuueckuit coctaB Bo3ayxa. AtMocdepa u knmumar. O30HOBBIE JbIPHL. 3arps3HEHUE 2
XuMHYecKHe Mpouecchl atMocdepsl U €ro UCTOYHUKH 2,3
B aTMocdepe 33 | Kucnorasie noxan. Kucnorsl u menoun. IToka3aTens pacTBOPOB KHCIOTHOCTH pH 2
Tema 2.3. 34 | XumMHuueckHe JIEMEHThI B OpraHu3Me yenoBeka. OpraHnueckue 1 HEOPraHUYECKUE BEIIECTBA. 2
XHUMHS ¥ OPraHU3M OcHOBHBIE )KU3HEHHO HEOOXOJUMbIE€ COETUHEHUS: OETKU, YTIEBObI, )KUPbI, BUTAMUHBI
HeroBexa 35 | Ctpoenue 6€TKOBBIX MOJIEKYJI. YTIEBOBI — TTIaBHBIM HCTOYHUK SHEPTUU opranu3ma. Pomib 2 2
JKUPOB B OPraHU3Me, XOJIECTEPUH
36 | MuHepaiabHBIC BEIIECTBA B IPOIYKTaX MUTaHUS, TUIIEBbIC 100aBku. COaaHCHPOBAaHHOE 2
MIUTAHUE
Tema 2.4. 37 | XuMu4eckue coeqUHEHNsI. XUMHUYECKas CBA3h 2
EcTecTBeHHOHAYYHBbIE XuMUYecKasi peakiusi, €¢ CKOPOCTh, KHHETHKA U KaTajan3, OMoKaTain3aTopbl
3HAHHA O BellecTBe 2
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CamocrosiTesqibHasi padora Ne2:

Brinonnenue qoManiHux 3aJjaHuid 1o pazaeny 2.

IIpumepHasi TeMaTHKAa BHEAYIMTOPHOI CAMOCTOSATEILHOM PadoThI:
CoBpeMeHHbBIE METOBI 00€33apayKUBaHUs BOJIBI.

OxpaHa OKpy>Xarolieil Cpeabl OT XUMHYECKOTO 3arpsi3HEHUS.

PactBOpBI BOKPYT Hac.




9KOJ’IOFI/I‘-I€CKI/IG ACIICKTHhI UCITOJIb30BAHUA yrHeBOI[OpO,Z[HOI‘O CBIpI:H.
JKu3ub-3T0 c11oco6 cymiecTBOBaHUS OSITKOBBIX TEJ.

Pazpnen 3.
Buosorus ¢ ajiemeHTaMu 34
IKOJIOTHH
Tema 3.1. 38 | MMomsitwe «xku3HBY. OCHOBHBIC NPU3HAKH OKMBOTO: IIMTAHHE, JbIXAHHE, BBIICICHIE, 2
Haubosee obmme pa3IpakKuMOCTb, OJIBUKHOCTh, PA3MHOKEHUE, POCT U Pa3BUTHE
TPEACTABACHMUS 0 JKUSHH | 38 | ITohgThe «opranuszmy». PazHooOpasue »UBbIX OPraHU3MOB, IPUHIIMIIBI UX KJIacCUPUKAUU 2 )
40 | Kimerka — eguMHMIA CTPOGHHS M IKH3HCACATENBHOCTH oOpraHmsma. OOGMEH BEIIECTB H 2
IIPEBPAILIEHUE SHEPTUH B KIIETKE
41 | Monekyma JIHK — HOCHTelIb HACIEACTBEHHON HHbOPMALUH 2
42 YpOBHU OpraHu3alyM >KUBOW INPUPOIBL: KIETOYHBIM, OPraHU3MEHHBIN, HAJOPraHU3MEHHBIN. 2
DBOJIIOIHS KUBOTO
43 | IIpaktuueckas padora Ne2 2
CocraBiieHHE reHeaJIOrH4ecKoro aepena
Tema 3.2. 44 | OpranusM 4enoBeKa U OCHOBHBIE MTPOSIBJICHUS €0 JKU3HEIESITEIbHOCTH. 2
Opranmnsm 4es0BeKka u TkaHu, OpraHbl U CUCTEMbI OPTaHOB YEJIOBEKA
OCHOBHBbI€ NPOSABJICHUSA 45 | Ilutanue. 3HaueHUe NUTAHUSA Ul pOCTA, Pa3BUTHA U KU3HEAEATEIIBHOCTH OpraHu3Ma. 2
€ro KM3HeAesI TeJIbHOCTH [TumeBapeHue Kak npouecc PU3NIECKOr U XUMUUECKOH 00padOTKH MUK
46 | Cucrema nuineBapuTeIbHBIX OpraHoB. [IpeaynpexneHre TUIIeBbIX OTPABIECHUN — OPIOITHOTO 2
Tu(a, TU3EeHTepUH, X0JIepbl. [ acTpUT U UPPO3 NMEUEHH KaK Pe3yJbTaT BIUSHUS aJIKOTOJIs U 2
HUKOTHHA HAa OpPraHu3M
47 | Jpixanue opraHu3MoB Kak croco0 mosrydeHus sHepruu. Opransl Abixanus. boiae3nu opraHnos 2
JbIxaHus ¥ ux npodunakruka. Kypenne kak akrop pucka
48 | Ku3HeHHas EMKOCTb JIETKUX. TPEHUPOBKA OPTraHOB JbIXaHUS 2
49 | Jemwxenne. Koctu, MBIIIBL, CyXO0XKHUINS — KOMIIOHEHTHI OIIOPHO-/IBUTaTE€IbHON CUCTEMBI. 2
MplIeYHbIE ABUKEHUS U UX PETYJIALUA. Y TOMJICHUE MBILIL [IPU CTATUYECKOW U TMHAMUYECKON
paborte. MI3MeHeHNe MBIIIIBI TP TPEHUPOBKE, MOCIEACTBUS TUIOAMHAMUN. [IpryunHBbI
HapYLICHUsI OCAHKHU M PAa3BUTHUS IJIOCKOCTOIHSI
50 | BuyTpennss cpena opranusma: KpoBb, TKaHEBas JKHUIKOCTh, JIUM(pa. OCHOBHbBIE PYHKITII 2

kpoBH. KpoBeHocHas cuctema. UMMyHUTET 1 MMMYyHHasl cucteMa. bakrepun v BUpYyChI Kak

10




NpUYMHA THPEKIIMOHHBIX 3200JIeBaHUN

51

WnauBunyansHOe pazButHe opranusma. [lonoBoe co3peBanue. Omnonorsopenue. Od6pazoBanue
U pa3BUTHE 3apojbllia U m10/1a. bepeMeHHOCTh U pojibl

52

[IpakTrueckoe 3aHsATHE
CemMuHap no teme: «BiusiHue HApKOTEHHBIX BEIECTB HA PA3BUTHE U 30POBbE YEIOBEKA»

Tema 3.3.
Yes10BeK U OKPYKAIOLIAA
cpena

53

[Tonsarue OuoreHesa, SKOCUCTEMbI U OMOC(EPHL. Y CTOMYUBOCTH 3KOCUCTEMBI

54

BozneiictBue skonorndyeckux (pakTOpoB HAa OPraHU3M 4YeJIOBEKA M BIUSHUE ACATEIbHOCTU
YeJI0BeKa Ha OKPYXKAIOLIYI0 cpeay (SAOXMMHUKATBI, MPOMBILIUIEHHBIE OTXOJbl, pagvauus U
Jpyrue 3arpsizHenus). PannoHanbHOE NpUpOIONONb30BaHHUE

2,3

CamocrosiTesqibHasi padora Ne3:

Brinonnenue qoManiHux 3aJjaHuid 1o pazaeny 3.

IIpumepHasi TeMaTHKAa BHeAyIUTOPHOI padoThI:

Teopus sBomonnu Y. JlapBruHa: IPOILIOE U HACTOSALLEE.

[Ipupona yemoBeka: cTaOMIBHOCTD U TPaHC(HOPMAIIHSL.

OxpaHa OKpy>KaroIlel Cpelibl OT XUMUYECKOTO 3apaXKEHMSL.
KonuyecTBeHHBIE XapaKTEPUCTUKH 3arPSI3HEHUSI OKPYKArOLIEH CpeJibl
buorexHosorus u reHHasi uHxkeHepus — rexonorun XXI Beka.

10

HccnenoBarenbckas padora

22

®opma KOHTPOJIA - AU(PPepeHIUPOBAHHBINH 324€T

Bcero ¢ camocTosiTe/IbHOI padoToii

162

JlJ1s1 XapaKTepPUCTHUKH YPOBHS YCBOECHHS Y4eOHOr0 MaTepuasia HCMOJIb3YITCH cieayoniue 0003HaAYeHH s :
1. — 0O3HAKOMHUTENBHBIN (Y3HAaBaHUE PaHEe H3YYCHHBIX OOBEKTOB, CBOHCTB);
2. — penpoaYKTUBHBIN (BBIOIHEHHE ACATEIBHOCTH 110 00pa3ily, MHCTPYKIUHU WU IO/ PYKOBOJICTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BBHITIOJIHEHHE JICATEIIEHOCTH, pEIIEHUE MTPOOJIEMHBIX 3a71a4)
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3. YCJOBUSA PEAJIM3ALIUA TPOI'PAMMBI JIMCHUIIIMHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0

Peanuzanus mnporpammbl  yueOHOH AMCUMIUIMHBL TpeOyeT Hamuuus y4yeOHOro KabuHeTa
«®Duzuka» u nabopatopun ¢Gu3MKK, KabuHeTa «XWMHUKW» M JabopaTopuu XHUMHUH, KaOuHeTa
«OMOTIOTHMNY.

Oo6opynoBanne y4eOHbIX KAaOHMHETOB M J1a00paTopHii:
- IOCA/I0YHbIE MECTa MO KOJUYECTBY O0yUaIOLIUXCS;
- pabouee MecTO IpernoiaBaTes;
- IEMOHCTPALMOHHBIN CTOJ;
- BBITSDKHOU MIKad;
- Y4eOHO-HaIJISITHBIC TTOCOOUS 10 (PM3HKEe, XUMUHU ¥ OUOJIOTHH;
- nmabopatopHoe 000OpyAOBaHHE (CIIEKTPOCKOI, MHKPOCKON C MHUKpOIpenaparamu,
nepuouyecKas cucrteMa xumudeckux snemeHToB J[. M. MeHneneeBa, psin HampspKeHUN
METAJIJIOB; PSJl AJIEKTPOOTPUIATEILHOCTH HEMETAJLIOB, Ta0IHIIA PACTBOPUMOCTH COJICH,
KHCIIOT, OCHOBaHHUM B BOJE, IUIaKaThl MO (pU3MKE, XMMUHU U OMOJIOTHUH, XUMHUYECKas TOCyaa,
XUMHYECKHE PEAKTUBBI)

Oo6opynoBanne 1adopaTopuu H padounx MecT JadopaTopuu:
- IOCaJI0YHBIE MECTA TI0 KOJIMYECTBY O0YJaArOITUXCS;
- pabouee MecTO IpernoiaBaTes;
- BBITSDKHOU 1IKad;
- IEPUOANYECKASI CUCTEMA XUMUYECKUX 3iieMeHTOB 1. 1. Meneneena;
- TabJUIIa PACTBOPUMOCTH COJICH, KHCIIOT, OCHOBAaHUM B BOJIE;
- P HaIPsKCHUN METaJIOB;
- pSiA BIIEKTPOOTPHULIATEIHHOCTH HEMETAILIOB;
- IJIAKaTHI 110 O0IIel U HEOPTaHUIECKOU XUMUM;
- TUTAKAThI 110 OPTaHUYECKON XUMHUH;
- XUMHUYECKasi OCya;
- XUMUYECKUE PEaKTUBBI.

3.2. UudopmanuonHoe obecriedyeHue 00yuYeHust
Ilepedyenb pekomMeHayeMbIX Y4eOHbIX M31aHuil, UHTepHeT-pecypcoB, JONOJIHUTEIbHOM
JIUTEPATYpPhI:

OcHo6HblEe UCIMOUHUKU:

1. Tabpuensu O.C., OctpuoymoB W.I'. u np. EcrectBo3nanue. 10 knacc. ba3oBelii ypoBeHb-
VYuebnuk. — M.: llpoda, 2013. — 332 c.

2. Ta6puensu O.C., OctpuoymoB U.I'. u np. EcrectBo3nanue. 11 knacc. ba3oBslii ypoBeHb-
Yuebnuk. — M.: llpoda, 2013. — 334 c.

3. TuroB C.A., AraponoBa U.b., Cusornazos B.U. EcrectBoznanue. ba3osblif ypoBeHs. 10
Kiacc- Y4eOHukK. — 2-e u3., fopadb. — M.: JIpoda, 2013. — 352 c.

ﬂOI’lOJlHumeJleble UCMOYHUKU:

1. Anekcammna W.I1O. (pen.) EcrectBo3nanue. 10 knacc-YueOHuk. — 2-¢ uza. — M.:
IIpocsemenue, 2008. — 270 c.

2. Aunexcammna W.1O., I'anaktnonos K.B., Opemenko H.W. u ap. EcrecTtBo3nanue. 11
kiacc. bazoBsit ypoBeHs. YacTs 2-Yuebnuk. — B 2-x gactax. — Ilox pen. 1.10.
Aunexcammnoit. — M.: [Ipocsemenune, 2008. — 141 c.
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http://www.twirpx.com/file/785902/
http://www.twirpx.com/file/1624408/
http://www.twirpx.com/file/1624408/

3. Aunekcamuna N.1O., JIsanues A.B., llaranoB M.A. u ap. EcrectBo3nanue. 11 kiacc.
BazoBsrii yposenb. Yactp 1-Yuebuuk. — B 2-x wactsax. — [lox pen. W.1O.
Anekcamnoi. — M.: [Ipocsemenune, 2008. — 175 c.

Humepuem-pecypcoi:

- Caenko, O. E., EcrectBo3nanue : yueoHoe mocodue / O. E. Caenko, T. II. Tpymmna, O. B.
Jloreunenko. — Mocksa : KnoPyc, 2024. — 363 c. — ISBN 978-5-406-12351-5. — URL.:
https://book.ru/book/951798

- Caenko, O. E., EcrectBo3znanue. [Ipaktukym : yueOHo-nmpakruyeckoe nocodue / O. E. Caenko,
O. B. Jlorsunenko, C. C. bypoBa. — Mocksa : KnoPyc, 2023. — 241 ¢. — ISBN 978-5-406-
11351-6. — URL: https://book.ru/book/948634

- www. krugosvet.ru /yauBepcanbHas sHnukiIonenus «Kpyrocsery/;

- http:// sciteclibrary.ru /HayuHo-TexHHUecKas Onbanorexa/

- www.auditorium.ru /6ubmuorexa nHCTUTYTa KOTKPBITOE OOIIECTBOY/
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http://www.twirpx.com/file/1624407/
http://www.twirpx.com/file/1624407/
https://book.ru/book/951798
https://book.ru/book/948634

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA OBIIUX U

MPO®ECCHUOHAJBHBIX KOMIETEHIIUIA

KoHTpons W oOmeHKa pe3yJabTaToB OCBOCHHSI OOMMX W MPO(ecCHOHATBHBIX KOMITETEHIUI
OCYIIECTBIISIETCS MPEIOAaBaTeeM B MpoIlecce MPOBEACHUS MPAKTUUECKUX 3aHATHI U J1a00paTOpHBIX
paboT, TECTHUPOBAHUS, a TAKXKE BBIMOJTHEHHS CTYJIECHTAMH WHIUBUAYATbHBIX 3aJlaHUM, MPOEKTOB,

HICCIIEJOBAHUMN.

Pe3yabTarsl 00y4yeHus
(oCBOECHHBbIE YMEHUS1, YCBOCHHbIE 3HAHUSA)

®opMBbI U MeTO/IbI KOHTPOJISI ¥ OLleHKH
pe3yabTaToB 00y4eHHus

OO0yyawmmiics 10J15KeH YMeTh:

IPUBOJUTH TPUMEPBI  AKCIEPUMEHTOB U  (WIN)
HaOroeHnii, OOOCHOBBIBAIOIIMX: CYIIECTBOBAHHUE
3NIEKTPOMarHUTHOTO 0JIsA u B3aMMOCBSA3b
AJIEKTPUYECKOTO U MAarHUTHOIO IOJIEH, BOJIHOBBIE M
KOPITyCKYJISIpPHbIE CBOWCTBA CBETa, HEOOPATUMOCTb
TEIUIOBBIX  IIPOLIECCOB,  3aBUCUMOCTb  CBOMCTB
BEUIECTBA OT CTPYKTYPBI MOJEKYJ, 3aBHCHUMOCTh
CKOPOCTM XHMMHYECKOM peakluu OT TEeMIIepaTypbl U
KaTaJIu3aTOpOB,  KIETOYHOE  CTPOCHHE  JKMBBIX
OpraHu3MOB, ponb JTHK KakK HOCUTEIIA
HACJICJACTBEHHOW WH(OpPMAIIUU, DSBOJIONHIO JKUBOU
IPUPOJIBI, MPEBPALLEHUS DHEPIMM U BEPOSTHOCTHBIN
XapakTep MPOIECCOB B JKMBOW M HEKUBOU MPHUPOJE,
B3aMMOCBSA3b KOMIIOHEHTOB JKOCHUCTEMBI, BIIUSHUE
JESATEIIBHOCTH YEJIOBEKA HAa SDKOCUCTEMBI,

TECTUPOBAHUE
n1abopaTopHbIe pabOTHI
NPaKTHYECKHUE 3aHITUS

OOBSICHSITH IPUKIIATHOE 3HAYCHHIE BAKHEHTITHX
JOCTHKEHHI B 00JIaCTH €CTECTBEHHBIX HAYK IS
Pa3BUTHUS SHEPTETUKH, TPAHCIIOPTA U CPEJCTB CBS3H,
MOJTyYEHUsI CHHTETUYECKHUX MAaTEPHAJIOB C 331aHHBIMU
CBOMCTBaMH, CO3JaHNsI OMOTEXHOJIOT Ui, JICUCHUS
MH(]EKITMOHHBIX 32001€BaHU, OXpaHbI OKPYKAIOIIEH
CPEbL;

WHAWBUIYAJIbHBIC TBOPUYCCKUC 3aJaHUA

BBIBUTaTh THUIIOTE3bI M  Ipejjarath IMyTH WX
MIPOBEPKH, [eyaTh BBIBOJIBI Ha OCHOBE
9KCIIEPUMCHTAIIBHBIX JAHHBIX, IPEACTABICHHBIX B
BHIE rpaduKa, TAOIUIIEI WIIH JUATPAMMEL;

HCCIIeIoBaTeNbCKas pabOThI

paboTaTh ¢ €CTECTBEHHOHAYYHOW HH(pOPMAIIHEH,
conepxarieiics B coodueansx CMU, MatepHer-
pecypcax, HayqHO-TIONYJISIPHOM JIUTEpaType: BIAJACTh
MCTOJaMH1 MTOUCKA, BBIACIIATL CMBICJIOBYIO OCHOBY U
OILICHUBATh JIOCTOBEPHOCTh MH(OpMAIIHH

HCCIIeI0BaTeNbCKas pabOThI

UCTOJIb30BaTh MPUOOPETEHHbIE 3HAHUS  YMEHUS B
MPAKTUYECKOU IESITETbHOCTH U MMOBCEHEBHON KU3HU

JoManrHss paboTa
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IJIs:

OIICHKM  BJWSHHUS  HAa  OpPraHW3M  YeJOBEKa
SJICKTPOMArHuTHBIX BOJIH u PAAOAKTUBHBIX
W3JYUYCHHI;

YHEProcOEePEeIKECHUS;

JIOMaIHss pabora

0€30I1aCHOT0 UCII0JIb30BaHUS MaTEpPHAIOB U
XMMHUYECKUX BELIECTB B OBITY;

JoMalHss pabora, madbopaTopHas padora

popUIaAKTUKY HHPEKIIMOHHBIX 3a00JICBaHHM,
HUKOTUHOBOH, QJIKOTOJIbHOW ¥ HAPKOTUYECKON
3aBUCHUMOCTEI;

TBOPYCCKUC UHAUBUAYAJIbHBIC 3aJaHU

TOMAINHIS DaboTa
] T Y

OCO3HAHHBLIX  JIMYHBIX  AEHUCTBUM  IIO OXpaHe
OKPYXaIoIIeH Cpeabl.

WHJAWBUIYAJIbHBIC TBOPUYCCKHUC 3aJaHUA

OO0yyawmmiics 10J15KeH 3HATD:

CMBIC]I ~ TOHSTUWA:  €CTECTBEHHOHAYYHBIH  METOJ
MO3HAHUS, 3EKTPOMAarHuTHOE mnoie,
DJIGKTPOMATrHUTHBIC  BOJHBI, KBAaHT, XWUMHYECKas
peakiuus, MaKpoMoJieKyna, OeloK, KaTaliu3aTrop,
dbepment, kietka, nuddepenmmarnus kimerok, JIHK,
BUpYC, OHOJIOTHYecKas 3BOIIONMS, OnopazHooOpasue,
OpraHu3M, TIOMYJIALMsI, JKOCHUCTeMa, Ouocdepa,
caMOOpraHu3aIus;

TECTUPOBAHUE
nabopaTopHbIe pabOTHI
MPAKTUYCCKUC 3aHATUA

BKJIAJ  BEIMKUX  Yy4YeHBIX B  (opMHpOBaHHE
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA.

WHAWBUIYAJIbHBIC TBOPYCCKUC 3aJaHUA
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KoHTpoJib 1 O1eHKa 0cBOeHHs 001X H MPO(ecCHOHATBHBIX KOMIIETEHI NI 110 TeMaM

(pa3aenam)
Ne Ha3BaHue TeMbl PopMa KOHTPOJIA Komnereniun
BBenenue YcrHbIi onpoc OK 1
(ppoHTANBHBIH,
WHIUBHTYATbHBIN )
1. | Pazmen 1. ®dusuka
Tema 1.1. Mexanunka VCTHBIN ompoc OK 1, OK 4,
(ppoHTaNBHBII). OK 6
Tekymias orieHka
Tema 1.2. TemoBble siBIEHUS CamocrosrensHas padora. | OK 1, OK 4,
JlaGopaTopHnasi pabota OK 5,0K 6
Tewma 1.3. DneKTpoOMarHuTHbBIE SIBJICHUS Texymas oreHxa. OK 1, OK 4,
CamocrosrensHas padora. | OK 5, OK 6
JlaGopaTopHnasi pabota
Tema 1.4. CtpoeHnue aTomMa U KBaHTOBAsI VCTHBIIH 0mpoc OK1,0K 4
buznka (pponTaIBHBII)
Tekyias oneHka
2. | Pazgen 2. Xumusi ¢ 3j1eMeHTaMH
9KOJIOTHUHU
Tewma 2.1. Boaa, pacTBopbl [IpakTHyeckoe OK 1, OK 4,
3aJlaHue. OK5,0K 6
JlaGopaTtopHast pabora.
Tekyias oneHka
Tema 2.2. XumMudeckue nporeccsl B V CTHBIHI OK 1, OK 4,
aTMocepe (KOMOMHHPOBAaHHBIN) OK 5,0K 6
orpoc.
Texkymas oueHKa.
JlaGopaTopHnasi pabota
Tema 2.3. XuMHs 1 OPraHU3M YEJIOBEKA V CTHBI OK 1, OK 4,
(KOMOMHUPOBAHHBIN ) OK 6
ompoc.
Tekymas orieHka
Tema 2.4. EcTecTBEeHHOHAay4YHbIE 3HAHUA O | YV CTHBIHI OK 4,0K 5
BCIICCTBE (KOMOMHUPOBAHHBIH )
ompoc.
Tekymas orieHka
3. | Pa3sgen 3. buonorus ¢ nemMedTaMu
9KOJIOTUHU
Tewma 3.1. Haubonee obmurue Y CcTHEIIH onpoc. OK 1, OK 4,
MIPEICTABICHMS O )KU3HU IIpaKkTHIecKoe OK 6
3a/IaHue.
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Tekymas oneHka

Tema 3.2. Opranusm yenoBeka u VeTHBII ompoc. OK 1, OK 4,
OCHOBHBIE ITPOSIBIICHUS €TI0 IIpaKkTHIecKoe OK 5,0K 6
JKU3HEIEATECIbHOCTH sajaHue
Tekymas oneHka
Tema 3.3. UenoBek u okpy»karolas cpefa | Veruprii OK 1, OK 4,
(KOMOWHUPOBAHHBI ) OK5,0K 6
ompoc.

Tekyias oneHka
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