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PaGouas nporpamma yueGoit mmcimmmtig OV]1 10 Ecrectroznanue paspaGorana Ha ocrope
TpeboBanuit:

= DeaepansHOro rocyapcTBEHHOIO 00pa3sosareNbHOro CTan1apTa cpeanero obmero
obpazosanus yTeepaennoro npikasom MunoGphayku Poccim ot 17.05.2012 N 413
(3apeructpuposaso B Mumiocte Poccnu 07.06.2012 N 24480);

- enepanporo TOCYapCTBEHHOr0 06pa3oBaTeNbHOrO CTAHAApPTAa CPEAHEr0 NMPOPECCHOHATEHOO
oGpasoanns no cneumansHocTH 44.02.02 IIpenonasanne B HAYATLHBIX KIACCAX C YUETOM:

- IpodmIIA nomy4aemoro 06pazopanns.

- TPHMEPHOI NpOrpaMME;

- Pexomennaumit mo oprammsammun nonyucHus cpeaxero obmero obpasopanusa B npejenax
OCBOCHHA 06pa3oBATEMbHBLIX MPOrpaMM cpeiHero npodeccHonansioro ofpasosanmus Ha Gase
OCHOBHOrO ofmero ofpasosanns ¢ yyerom TpeGoBanHi (eAePaATbHBIX TOCYJIAPCTBEHHBIX
00pazoBaTe/LHEIX CTAHNAPTOB M MOMYYaeMOH CIENMATBHOCTH CPeHero Mpo(eCcCHOHANEHOTO
obpasoanus (paspaGorans Jlenapramentom rocyapCTBCHHOMN IONHTHKH B cpepe NOArOTOBKH
pabounx kaapos u JINO MunoGpuaykn Poccrn coBmectio ¢ TAY «Deaepatsubiii HHCTHTYT
passuTHs ofpasoBanusy (nmuceMo JlenapramenTta rocyJapcTBeHHOH MNONMTHKH B cdepe
noaroTosxH pabounx kaapos u J{IO Muno6puayxu Poccun ot 17.03.2015 Ne 06-259);

- Metomuuecknx pekomMenzaumii no paspaboTke paboumMx MporpaMM 0BIICOGPAIOBATENBHBIX
Y9eOHEIX JMCUMIUIHH B MpeJenax OCBOCHHA OCHOBHOH MPO(ECCHOHATHHON 0BGpasoBaTeIbHOMN
IporpaMMe! cpeiero npodeccronansroro obpasosanus (ITICC3),

Pafouas nporpamva y4yWThiBaer OCHOBHBIC nonoxienns Kowuenmum npenojaBaHus
obmeo6pasoBaTeBHBIX IHCUHILTHE ¢ YYETOM NpOBeCCHOHANEHON HAIPABICHHOCTH NPOrpaMM
cpearero mpodeccHonansHoro ofpa3oBaHMA, peanMsyembix Ha Gaie ocHosHOro o6mero
ofpasoBanns, YTBCPKICHHOH pacnopskeHueM Munucrepcrsa npocsemenus Poceuiickoi
®eaepaunn ot 30 anpens 2021 r. Ne P-98.

PaspaboTunku:
- JIuneman6Gerosa A. B., npenomasarens ['BIIOY PJI «Kusmapexmit npodeccnonansuo-
MeJarorH4ecKuit  KoMIe;

- Maromenosa M. A. mnpenopasarens [BIIOY PJI «Kuinspckuit npodeccuonansto-
MeAaroru4ecKii KOLICIDK» |
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1. MACHHOPT PABOYEN TPOI'PAMMBI YYEFHOM JUCIUILINHBI

EcTrecTBO3HaHME
1.1. O6aacThr NnpUMeHeHHs POTrPaMMBbI

Pabouas mporpamma oGmieodpazoBarenbHoit yueoHo# nuctuminasl OY ] 11.EcrectBo3Hanue
SIBJISICTCS] YaCTh IMPOTPAMMBI TIOJITOTOBKH CIIEIUATMCTOB CPpEIHEro 3BeHa 1o crnernuanbHoctu 44.02.02.
[IpenogaBanue B HAYAIBHBIX KJIACCaX.

[Iporpamma o061mmeoOpazoBaTenbHOM yueOHOW mucummuimabl OV /[11.EcrecTBOo3HaHMEMOXKET
OBITh HUCHOJBb30BaHA B NPO(ECCHOHATBHBIX O0pPa30BaTEIbHBIX OPraHU3ALUAX, PEATH3YIOIIUX
o0pa3oBaTeNbHyI0 IporpamMmy cpenHero oomiero oOpa3oBaHHs B Mpefesiax OCBOCHHS Mporpamm
MOJTOTOBKU CHEIMAIIMCTOB CPEHETO 3BEHA.

1.2. MecTto MCUMIVIMHBI B CTPYKType OCHOBHOW npodeccHoOHAIbHON 00pa3oBaTebHOI
nporpammsbl (IITIICC3):

VYuebnas muctummaa OY/[11.EctecTBo3Hanme m3ydaeTcsi B 00IMIC0Opa30BaTEIHLHOM IIHUKIIC
yueOnoro miana [ITICC3 na 6a3e ocHOBHOroO 001er0 00pa30BaHUsI C MOJYYEHHEM CPEIHEro OOIIero
o0OpazoBaHusl.

VYueonas qucrummHa OY[11. EcrecTBo3HaHME BXOAMT B COCTaB 00S3aTEIbHON MPEAMETHOM
obnactu ectectBeHHble Hayku OI'OC cpennero obiero oopa3oBaHus.

B yuebHOoM muane wmecto yueOHoi muctumiuuHel OY]I11.EcrecTBO3HAHHME B COCTaBe
o0m1eo0pa3oBaTeabHbIX YUYEOHBIX JUCHUIUIMH, (HOPMUPYEMBIX U3 O00S3aTEIbHBIX MPEIMETHBIX
obnacreii ®I'OC cpennero oOmiero oOpaszoBanusi, s crnenuansHocTeid CIIO rymaHuTapHOTO
npoduns npodeccuoHanbHOro 00pa3oBaHUsl.

JlucuumiuHa BXOANUT B COCTaB 0a30BbIX AUCHUILTNH 001eoopa3zoBatenbHoro mukia [TIICC3.

1.3.lenn u 3anaum y4eOHOH AUCHMILVIMHBI — TPe0OBAaHMA K pe3yJbTaTaM OCBOEHHSI y4ueOHOM
AUCHUTIUHBI:

Coneprxanue mporpaMmbl y4eOHOW AUCIUIUTMHBI ECTeCTBO3HAHKE HAMPABIICHO HA JIOCTHKEHNE
CIEAYIOIINX LeJIei:

* OCBOCHHE 3HAHUI O COBPEMEHHON €CTECTBEHHO - HAYYHOM KapTUHE MUPA U METOJAX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C Han0OoJjiee BaXXHbIMU HJESIMU U JIOCTHIKEHUSMHU €CTECTBO3HAHMS, OKa3aBLUIMMHU
OIPENEIAIOIIEE BIUSHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUI;

* OBJIa/IeHHE YMEHUSIMH NPUMEHATH MOJy4eHHbIe 3HAHUS 7151 OOBSICHEHHS SIBIICHUN OKPY’KAIOIIETO
MHpa, BOCHPHUATHS HWH(OOpPMAIMHU ECTECTBEHHO - HAYYHOTO M CIENHAIBbHOTO (TMpodeccroHaIbHO
3HAYMMOT0) conepkanus, nmomxydaemoit 3 CMMU, pecypcoB MHTepHeTa, crenuaqibHOW M HAy4YHO-
MOMYJISIPHOM JIUTEPATYPHI;



* pa3BHMTHe HHTEIUIEKTYaIbHBIX, TBOPUYECKHX CIIOCOOHOCTEH M KPUTHYECKOTO MBIIUICHHS B XOJE
IMPOBCACHUA HpOCTGfIH.IHX I/ICCJIC[[OBaHI/II\/JI, aHaJIn3a ﬂBHeHHﬁ, BOCIIpUATHUA U HUHTCPHPCTALUU
€CTECTBEHHO - HayYHOH nH(popMarum;

¢ BOCIIMTAHHUEC Y6C)KI[GHHOCTI/I B BO3MOXHOCTH IIO3HAHHA 3aKOHOB IPHUPOJAbLI U HCIIOJB30BAHUA
I[OCTI/I)KGHI/Iﬁ CCTCCTBCHHBIX HAYK JJIA Pa3BUTHUA HUBUJIU3AIMU U ITOBBIICHUA KAa4YCCTBA X XKU3HU,

* NpUMeHEHHEe eCTeCTBEHHO - HAYYHBIX 3HAHMHA B MNPOPECCHOHAILHOW eATEJbHOCTH U
NMOBCETHEBHON KM3HM Ui oOecreueHus: OE30MaCHOCTH  JKU3HENESATEIBHOCTH; TPAMOTHOTO
UCIIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOITMH; OXPaHbl 310POBbs, OKPYIKAIOIIEH CPEbL.

OcBoenne CoACpIKaHUA y‘IC6HOI71 JUCIHHUITIMHBI EcrecTtBO3HaHne oOecreunBaeT JOCTHIXCHHEC
O6y‘laIOH.[I/IMI/IC$I CJICAYIOUX PC3YyJIbTATOB!:

JHMYHOCTHBIX:

YCTOMUYMBBINA UHTEPEC K UCTOPHUU U IOCTHIKEHUSM B 00JIaCTH €CTECTBEHHBIX HayK, YyBCTBO TOPJOCTH 32
POCCHICKIE €CTECTBEHHbIE HAYKH;

TOTOBHOCTB K MTPOJOJDKEHHIO 00pa30BaHus, MOBBIIICHNIO KBATH(HUKAINN B H30PaHHOI
npodeccHoHaIbHON AESATEILHOCTH C UCTIOJIb30BAHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;
00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIHI B 00JIaCTH €CTECTBEHHBIX HAYK JIUIs YeJIOBEeKa U
00I1IeCTBa, YMEHHUE UCTIOJIF30BATh TEXHOJIOTHYECKHE IOCTIKEHHS B 001acTH DU3NKH, XUMUH,
OMOJIOTHY JIJIs1 TTIOBBILICHUSI COOCTBEHHOTO MHTEJUIEKTYalIbHOTO PAa3BUTHUS B BHIOPAHHOM
npodeccHoHaIbHON AEATEIHbHOCTH;

YMEHHUE MPOAHAIN3UPOBATH TEXHOTCHHBIE TIOCIIECTBHS ISl OKPY KaIOMIeH cpeibl, OBITOBOH 1
IPOU3BOICTBEHHOM /IS TEIBHOCTH YEIIOBEKA;

TOTOBHOCTH CaMOCTOSITEIIEHO JOOBIBATh HOBBIE IS C€0s1 €CTECTBEHHO-HAYYHBIE 3HAHUS C
UCIIOJIb30BAHUEM JIJISl TOTO JOCTYIHBIX HCTOYHUKOB MH(MOPMAIHH;

YMEHHUE YIPaBIATh CBOCH MO3HABATEIBHON NESTEIHbHOCTHIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'0 MHTEIUIEKTYalIbHOTO PA3BUTHUS;

YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHHUSI B KOMaH/IE M0 PEIICHNIO O0IIHX 3a/1a4 B
00J1aCTH €CTEeCTBO3HAHMS,

MeTanpeIMeTHbIX:

OBJIa/ICHUE YMEHHUSMHU M HaBbIKAMU PA3JIMYHBIX BUI0B MIO3HABATEIbHON JAEATEIHOCTH /ISl U3YUEHUS
Pa3HBIX CTOPOH OKPY’KAIOMIETO €CTECTBEHHOTO MHPA;

IPUMEHEHHE OCHOBHBIX METO/I0B MO3HAHU (HAOII0ACHNUS, HAYYHOTO SKCIIEPUMEHTA) [T U3Y4YEHUs
pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, C KOTOPBIMH BO3HUKAET HEOOXOAMMOCTh
CTAJIKUBAThCS B PO eCCHOHAIBHOU cdepe;

YMEHHUE ONPEeNATh IEH 1 33a4H eI TeTbHOCTH, BRBIOUPATh CPEICTBA TS UX TOCTH)KEHUS Ha
NPaKTUKE;

YMEHHUE HCIIOJIb30BaTh PA3INYHbIE HCTOYHHUKH [T TIOJTYYCHHUSI €CTECTBEHHO-HAYYHOW WH(POpMAINN 1
OLIEHUBATh €€ JIOCTOBEPHOCTH /IS IOCTHUIKEHHUS TIOCTABJICHHBIX 1eNIel U 3a1ay;

NnpeAMeTHBIX:

c(OpPMHPOBAHHOCTh MPEACTABICHUH O IIEIOCTHOW COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHE MUDA,
IpUPOJIE KaK eAMHON IIEJTOCTHOW CHCTEME, B3aNMOCBS3H YEJIOBEKA, IIPHPOIBHI M OOIIECTBa,
IPOCTPaHCTBEHHO-BPEMEHHBIX MaciuTabax BeenenHoii;

BJIaJICHUE 3HAaHUSIMH O HanOoJIee BAKHBIX OTKPBITHSX M JJOCTH)KEHUSIX B OOJIACTH €CTECTBO3HAHMS,
MOBJIUSBIINX HA 3BOJIIOLHMIO MIPEICTABICHUN O PUPOJIE, Ha pa3BUTHE TEXHUKU U TEXHOJIOTHH;



c(hOpMUPOBAHHOCTHh YMEHHUSI IPUMEHSTh €CTECTBEHHO-HAYYHBIE 3HAHUS JIJIs1 OOBSICHEHUS OKPYKAIOITUX
SIBJICHUU, COXPaHEHUS 3[I0POBbs, 0OecreueHus 0€30MaCHOCTHU KHU3HEACITEILHOCTH, OEPEKHOTO
OTHOIIICHHUS K TPUPOJIC, PAIMOHAIBHOTO MMPUPOJIONIONB30BaHUS, @ TAKKE BBITIOJHEHUS POJIU
IpPaMOTHOTO OTPEOUTENS;

c(hOpMUPOBAHHOCTD MPEACTABICHUN O HAYYHOM METOJIE TIO3HAHUS IPUPOJIBI U CPEICTBAX U3YUCHUS
MeraMupa, MaKpoMHUpa U MUKPOMHUPA; BIIaJICHUE PUEMAMH €CTeCTBEHHO-HAYYHBIX HAOIIOICHUH,
OTIBITOB, UCCJICIOBAHHMI U OIEHKH JIOCTOBEPHOCTH MOJYYECHHBIX PE3YJIbTATOB;

BJIQ/ICHUE TIOHSITUWHBIM allllapaToM €CTECTBEHHBIX HAyK, MO3BOJISIONINM ITO3HABATH MUP, YIaCTBOBAThH
B TUCKYCCHSX IO €CTECTBEHHO-HAYYHBIM BOIPOCAM, UCIIOJIb30BaTh PA3IMYHbIE HCTOUHUKH
uH(GOpPMAIIUH IS TOJTOTOBKH COOCTBEHHBIX padOT, KPUTHUECKH OTHOCUTHCS K coobmenussm CMU,
coJIepXKaliiuM HaydyHYyI0 HH(pOpMaIIUIo;

c(hOpMHUPOBAHHOCTh YMEHUH TOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JUIS KaXKOTO
YeJIOBEKa HE3aBUCUMO OT €ro MpopeCCHOHATBHON IEeATeILHOCTH, Pa3IndaTh (PaKThl M OIEHKH,
CPaBHHBATh OICHOYHBIC BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPUSIMU OIEHOK ¥ CBSI3b KPUTEPUEB C
ONpeAeICHHON CUCTEMOM [IEHHOCTEH.



1.4. PexomMeHayemMoe KOJIHUYECTBO YaCOB HA OCBOEHHE NMPOrPaMMbl U CHUTIINHBI:

MakcumanbHOM yueOHOM Harpy3ku oOyuatomerocst 350 Jaca, B TOM 4ucIie: 00s3aTeIbHON ayUTOPHOM
y4eOHO Harpy3ku obydvaromierocs 233 yaca; caMoCTOATENIbHON paboThl oOydatomerocs 117 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEP)KAHUE YYEBHOW JUCHUIIINHBI

2.1. O0beM yueOHOI JMCHMIJIMHBI M BUABI Y4eOHOH padoThI

Buabl yueOHo# padoThI

Koan4gecTBO 4acoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 350

Oobs13aTesibHAsI ayAUTOPHAsI yueOHAasi HATpY3Ka (Bcero) 233

B TOM YHCJIC:

nabopaTopHbIE pabOTHI 8

MPaKTUYECKHUE 3aHATHUS 70

3auer

CamocrosiTesibHas padoTa o0yuaruerocs (Bcero) 117

B TOM YHCIIC:

BHEAyJUTOPHAS CAMOCTOsITEIbHAs padboTa 117

uccienoBarenbckas paboTa

WHAWBUIyaIbHBIE TBOPUYECKHE 3a/1aHUS

®dusnka 118(c/p
39+79(53+18+8)

buonorus 116(c/p
39+77(51+26)

Xumust 116(c/p
39+77(51+26)

HroroBas arrecrauus B hopme nudhepeHITIpOBaHHOTO 3a4eTa

/3




2.2. TeMaTnuecKui IJIaH U cojiepkaHue yueOHON TucuuIuinabl « EcrecTBo3HaHME)

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasa, JadopaTopHble H NPAKTHYeCKHe Pa00Thl, CAMOCTOATEIbHAS O0bem | Yposen
pa3/iesioB U TeM padoTta yyamuxcs 4acoB b
OCBOCHH
s
1 2 3 4
Paznea 1. Xumus ¢ 3JieMeHTAMHU YKOJOTHH 116
Tema 1.1. OcHOBHBIC Copnepxxanue yueOHOro MmarepuaJia 14
TOHATHUS U 3AKOHDI 1 | OcHOBHbIE MOHATHSL XHMHH
XumMun 2 | OcHOBHBIE 3aKOHBI XMMHH 2
3 | OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COeTMHEHUN
4 CBolicTBa OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEAMHEHUN
5 | Ilepuonmyeckuil 3aK0H M NepHOJUUECKasl cucTeMa XuMuyeckux anemenToB .M. Menneneesa
6 | CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
7 | CtpoeHue BellecTBa.
IIpakTHYecKkoe 3aHATHE. 4 2
1 I'eneTndeckas CBA3b HEOPraHUYECKUX COCTUHEHUIN
2 | XapakTepucCTHKa 3JEMEHTa 0 €ro MOJ0XKEHUIO B IEPUOJUUECKON cucTeMe
CamocrosiTenbHas padoTa 00y4aOmMXcs 4 3
1 [ToaroroBka cooOmienus: M.B. JIoMOHOCOB — «I1€pBBIN PYCCKUN YHHUBEPCUTET.
2 | 3navenue [lepnoaunueckoro 3akoHa u [lepuonuueckoil cucteMbl XumMuyeckux >nementos /1. U.
Menzeneena sl pa3BUTUSL HAYKH ¥ TOHMMAHUS XUMHUYECKON KapTHHbBI MUpA.
Tema 1.2. Boxaa, Copepxxanue yueOHOro MmarepuaJia 8 2
PacTBOPLI 1 | Boaa Bokpyr Hac. Dusnueckne U XMMHUYCCKHAE CBONCTBA BOJIBI.
2 | PactBopbl. KoHIIeHTpanuu pacTBOpOB
3 | XKecTKocTh BOJIBI M CITOCOOKI €€ YCTpaHeHHS
4 | Boansie pecypcbl 3emin. OCHOBHBIE HICTOUHUKH 3arPsi3HEHHSI BOJBI

8




HpaKTI/I‘leCROQ 3aHATHEC.

1 | Pacuer maccoBoii 101M PacCTBOPEHHOTO BEIIECTBA
2 | Peakiun oOMeHa B BOJHBIX pacTBOPAX JIEKTPOIUTOB.
3 | Pemenue 3a1a4 Ha TeMy «KecTKOCTb BOABI»
JlaGopaTopHoe 3aHsITHE. 2 2
1 CnocoObI OYMCTKH 3arpsi3HEHHOUW BOJIbI 2
CamocrosiTeibHast padoTa 00y4yaroImMXxcs 3
1 | CoBpemeHHBIE METOIBI 00€33apakKUBAHUS BOBI.
2 | YcTpaneHue )KeCTKOCTH BOJIbI HA IPOMBIIIICHHBIX MPEIIPUSITUSX.
3 | PacTBOpBI BOKpYT Hac.
Tema 1.3 Xumnueckue | Coaep:kanue y4eGHOro MaTepuaja 6 2-3
npoueccel B atMocepe | 1 | Xumudeckuil coctaB Bo3ayxa. ATMocdepa v Kiiumar.
2 | O30HOBBIC ABIPHI. 3arps3HEHNE aTMOC(hEPHI U €€ HCTOUHUKHU
3 Kucnotusie noxau. Kucnors! u menoun. [lokazarens kucnorHoctu pactsopos PH
JlabopaTopHoe 3aHsiTHE 2
1 | Onpenenenne xumugeckoro cocrasa arMocdepst.. Usmepenne ypoas CO2
CamocTosiTesibHasi paboTa o0y4awImmuxcst 8
1 | 3ammra 030HOBOTO 3KpaHa OT XMMUYECKOI'0 3arpsi3HEHHS
2 | KucnoTHsle 101
3 | OxpaHa okpy>Karoliei cpepl OT XUMUYECKOTO 3arpsi3HeHUs
4 | 3ammTa OKpy:Karomeh Cpeibl OT 3arpsA3HEHUS TSKEIBIMU METalIaMH,
COEMHEHUSIMH a30Ta, CEPhl, YIIIepPOAa.
Tema 1.40prannyeckas Coaep:xkaHue y4eOHOIro MaTepuaJia 14
XHUMHA 1 | OcHOBHBIE MOHATHSI OPTAHUYECKON XUMHHMHU TEOPHUS. CTPOCHHUSI OPTaHUYECKUX COSTMHEHUN 1

9




YTI1eBo10OPOIbI ¥ MX IIPUPOJHBIE HCTOYHUKH

w

Kucnopozaconepxamme opranndeckuecoequaenus. CupTsl, KapOOHOBBIE KUCIIOTH U
CJIO’KHBIC Y(PHPBI

er’IeBOI[BII TJIFOKO034, KpaxMaJl, HEJIK0JI034d.

A3zoTcoeprKaliue OpraHuuecKie COSIMHCHUSI.

I'eHeTnueckas CBsA3b MEXKY KJIACCAMU OPTAHUYECKUX COCTMHEHUM.

~N oo~

IInacTmMacchl B BOJIOKHA.

HpaKTI/I‘leCROC 3aHATHE.

[TosrydeHue 3TUiieHa U €ro B3aUMOJICICTBHIE ¢ PACTBOPOM MEpPMaHraHaTa Kajius, OpOMHON BOJIOM.

XHUMHUYECKUE CBOMCTBA YKCYCHOM KHUCIIOTBI

I_[BeTHLIe pPCaKIuu OEJIKOB.

AIWIN|F

Pacno3naBanue miacTMace M BOJIOKOH.

CamocrosiTe/ibHasi padoTa 00y4auuxcs

I/ICTOpI/IH BO3HHUKHOBCHUA U PA3BUTUA OpraHI/I‘ICCKOﬁ XUMHU.

YrneBoibl M UX pOJib B JKUBOW IPUPOJIE.

HedTs, ra3, KaMeHHBII yroiab — NPUPOIHbIC HCTOYHHUKHU YIIIEBOJOPOIOB.

JKupbl KaKk IPOAYKT NUTAHUS M XUMHYECKOE CHIPhE.

Cpe,Z[CTBa TUTHUCHBI HA OCHOBC KHCJIOPOACOACPKAINX OPIraHUYCCKHUX COCHHHCHHﬁ.

OO IWIN|F-

CUHTETHYECKUE MOKOIIUEC CPEACTBA: JOCTOMHCTBA U HCJAOCTATKH.

12

Tema 1.5 Xumus u
OPraHM3M 4YeJIOBEKa

Con

ep:kaHHe y4eOHOro MaTepuaJia

XHUMHUYECKHE JIEMEHTEI B OpraHnu3Mc 4CJIOBCKaA.

OpFaHI/I‘{eCKHC 1 HCOPraHMYCCKHUC BCIICCTBA.

OCHOBHBIC KU3HEHHO H606XOI[I/IMLIG COCOMHCHUSA 6CJ'IKI/I, JKHUPLBI U YTJICBOJBI.

YrneBoibl - rIaBHBIM UICTOYHUK HEPTUH OpraHu3ma. Posib sKUPOB B OPraHU3ME, XOJIECTEPHH.

gl h{WIN|F

MuHepanbHble BELIECTBA B IPOAYKTaX MUTaHUs, NHUILEBbIe 100aBku. COaaHCUPOBAaHHOE
[IUTaHUE.

1-2

JlabopaTropHble 3aHATHSA

Amnann3 cocraBa MOJIOKa
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5 | Hapymenue cBOMCTB 6€IKOB PH ACHCTBHM HA HUX AJTKOTOJISL.

CamocrosiTesibHasi padoTa 00y4armmxcs 9
1 | Dxonoruyeckue acreKkThl UCIOIB30BaHUS YTIEBOJOPOIHOTO ChHIPhSI.
2 | XonecTtepHuH U €ro pojib B 3J0POBbE YEIOBEKA.
3 «Ku3HB-3TO C1IOCOO CYIIECTBOBAHUS OCIKOBBIX TSI
4 | Dra”on: Benuyaiiliee 6Jaro U CTpaiIHoe 3710
Pa3nea 2. Buojiorus ¢ 3jieMeHTAMH YKOJIOTHH 116
Tema 2.1. Hauo0osee Coaep:xxanue yueOHOIro MaTepuaJia 6 1-2
o0mme npeacrasaeHus | 1 YpOBHU OpraHM3aLMK )KUBOW MAaTepUU
0 JKH3HH. 2 | OcHOBHBIE CBOMCTBA KHBOI'O MHOTO00Opa3Hsi
3 | Ucropust npeacTaBieHUi O BO3HUKHOBEHUU JKU3HH Ha 3eMJIe
IpakTHYeCcKOe 3aHsITHE. 2 2
1 CBoiicTBa KMBBIX OPraHU3MOB
CamocrosiTeibHast padoTa 00y4alOIMXCs 6 3
1 | XKu3zHb, ee CYIIHOCTh U MPOUCXOKICHHE
2 | CoBpeMeHHBIE B3IJIsIbI HA IPOMCXO0XK/ICHUE YEIIOBEKA: CTOJKHOBCHUE MHEHUH.
Tema 2.2. Knerounoe Coaep:xaHue yueOHOTro MaTepHaJia 22
CTpoeHue Opranm3mMoB. |1 | BBeneHus B IUTOIOTHIO 1-2
2 | Pomb HEOpraHMYECKMX M OPTaHWYECKHX BEIIECTB KICTKH.
3 | Ctpoenue knetok. OCHOBHbBIE OPTaHOWIbI M UX (PYHKIIHH.
4 | Metaboausm. Posib B HeM ¢epMeHTOB
5 Mosrnekyna JIHK — HocuTenb HacneCTBEHHOW HH(popMauu
6 IeHeTHYecKnil KO
7 | JleneHue KIETKH-OCHOBA POCTA, PA3BUTHS U Pa3MHOXKEHHSI OPTaHU3MOB.
8 | Heknerounble popmbl KU3HU-BUPYCHL. [IpodunakTrka v seueHne BUPYCHBIX 3a00IeBaHMMA
9 HacnencTBeHHOCTh U U3MEHUYHUBOCTD
10 | [IpuuuHBI HACTIEACTBEHHBIX U3MEHEHUHN
11 | 3HaueHue reHETUKU TSI MEAULTHHEI

11




HpaKaneCRne 3aHATHSA

1 | Crpoenue u GyHKIIUH MPOKAPUOTHUECKON KIETKU

2 | JleneHue KIETKU, MUTO3

3 Pemenne OJICMCHTAPHBIX I'CHCTHYCCKUX 3aJa4.

CamocTosiTeibHasi padoTa 00y4alouuxcsi 16
1 | Ucropus u pa3BUTHE 3HAHUH O KIIETKE.
2 | CoBpeMeHHBIE METO/IbI HCCIIEI0OBAHUS KICTKH.
3 | «Knerka - equHMIIA CTPOSHUS U KHU3HEICSTSIbHOCTH OPTaHU3Ma
4 | buosornyeckoe 3HaU€HUE XUMUYECKUX ITEMEHTOB.
5 | Ponb BoJbI Kak pacTBOPUTENSI © OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH
cpensl oprann3MoB. Heopranudeckue HOHBI.
6 | Bupycsl — Bo30ynuTenu nH(pEKINOHHBIX 3a001eBanuil;. Bupyc nmmmyHonedunnTa yenosexka
(BUY). ITpodunaktuka BUY-undexnmn.
7 | Ucropus npencTaBieHHi 0 HACIEACTBEHHOCTH U U3MEHUYUBOCTH.
8 | HacnencrBeHHble 00J1€3HU M UX MPODHIAKTHKA
Tema 2.3. Coaep:xanue yueOHOro MaTepuaJia 8
Opranusm yenosekam |1 | 3HaueHne NUTAHUS JJIsl pOCTA, PA3BUTHSL U )KU3HECSITEILHOCTH OpraHU3Ma.
OCHOBHbIE NPOsiBJIeHUsI | 2 | JIpIxaHUE OPraHU3MOB KaK CIIoc00 MOJTYUYCHHUs] DHEPTUU
€ro 3 BuyTpeHHss1 cpesia opraHu3Ma: KpoBb, TKAHEBasl JKUJIKOCTh, TUM(a
KM3HCACHTCIbHOCTH 4 Briciiast HepBHas 1eATEIbHCTD
JlabopaTopHble 3aHATHS 14
1 CocTaBiieHHEe NUIIEBOIO pallMOHa.
2 | OnpesneneHye KOOPAMHALMY IBHKCHHUS
3 | Aswmwxenue. KocTu, MBIIIIIBI, CYX0KHIIUS, KOMIIOHEHTBI OTIOPHO-/IBUTATEIbHON CHCTEMBI
4 | CepneuyHo-cocyaucTasi cucTemMa
5 | YromsieHue npy CTaTUUECKON M TMHAMUYECKON paboTe
6 | Onpenenenue paboTOCIIOCOOHOCTH YEIIOBEKA
7 | BoisiBienue o6beMa KpaTKOBPEMEHHOM MaMsITH,
CamocrtosiTeibHast padoTa 00y4YaloIMXCcst 7
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1 | OOmee npeacraBieHrne 00 OpraHU3Me U CAMOPETYJISALUU
2 | @akTOphl BIUSIONIME HA 3I0POBbE YepPe3 IKOIOTHIO
3 | BausHue ankoronusma, HApPKOMAHUU, KYPEHHUs Ha HACJIeICTBEHHOCTb.
Coaep:xxaHue y4eOHOIro MaTepuaJia 15
Tema 2.4. 1 | Dxonoruueckue GakTopsbl 2
YesoBek n 2 | IlonsTus OuoreoreHo3a, 5KOCUCTEMBI U 6uocdeppl. Y CTOWYHMBOCTh SKOCHCTEM
OKpY:Kaloluasi cpeaa 3 ITuieBble CBA3U B DKOCUCTEME
4 | Camoperysisnus B 3KOCUCTEMAX, UX Pa3BUTHE U CMEHA
5 | buocdepa-rinodasibHas SKOCUCTEMA
6 | Yuenue B. 1. Bepnaackoro o 6uocdepe, Hoocdepe, :KHBOM BELUIECTBE U €ro GYHKIHUAX B
ounochepe
7 | I'mobanpHble M13MEHEHUs B Ouocdepe o1 BIUSHUEM IESITEIbHOCTH YeJIOBEeKa
8 | [Ipobiema ycTOMYMBOTO pa3BUTHS OHOCHEpHI
IIpakTHYyecKue 3aHATHS 4 2
1 | KpyroBoport BelecTB U IIpeBpallieHUue SHEPIUU B SKOCUCTEMAX
2 | Crparerus BEDKMBAHHI YEJIBEUECTBA M KHIICIIIHS YCTHYMBOTO Pa3BUTHUS
CamocrosiTesibHasi padoTa 00y4aOIIUXCs 10 3
1 | PannoHnasnbHOE MPUPOAOIIOJIH30BAHNE
2 | B3auMocBsi3b MpUpO/Ibl U 00IIECTBA
3 | AHTpomOoreHHbIe BO3ICHCTBHS HA PUPOIHBIE OHMOTEOIEHO3HI
4 | Ilpobaema ycTOMYMBOTO pa3BUTHs OHOChepbl
5 | 3anmoBenHuKH U 3aKa3HuKu Poccum.
Pasnea 3. ®@usuka 118
Tema 3.1. OcHOBBI Copepxanue yuyeOHOro MmarepuaJia 21 1-2
MoJIeKyJIsApHOM ¢usuku | 1 | OcHOBBI MOJICKYJIIPHO-KWHETHUYECKON Teopuu. M eanpHbIi ras. 12
M TEPMOJMHAMHKA 2 ["a30BbIe 3aKOHBI. AOCOTIOTHBIN HYJIb TEMIIEpaTyphl. TepMoarHaMUUecKas IIKajga TeMIeparyp.
3 | OnwiTHas nmpoBepka 3akoHa [ eii-Jlroccaka
4 | OcHOBBI TEPMOIMHAMUKHI
IIpakTH4eckue 3aHATHSA 4 2
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1 [Tpunmun gerictBus TerioBor Mamuubl. KII/ TermoBoro npurarens. Bropoe Havano
TEPMOJIMHAMUKH.

2 | Tennosblie nBuratenu, OxpaHa npupoIbl.

JlaGopaTopHnas pabota

1 \ OneiTHas nposepka 3akoHa I 'eii-Jlroccaka.

CamocrosiTeibHAs padoTa 9 3
1 | Pabota c yueGHOI JinTepaTypoil M HanMcaHue coolleHus Ha TeMy: TeMnepatypa u eé
u3Mepenue. TepMmoanHaMHUECcKas IIKaIa TEMIIEPATYDP.
2 | XonoauiibHble MallluHBbI.
3 | Tennosble nBurarenu. KapOroparepHplil ABUraTeb.
4 [TeperpeTsiil nap U €ro UCHOJIb30BaHUE B TEXHHUKE
Tema 3.2. CBoiicTBa Coaep:xxanue yueOHOro MaTepuaJia 14
NapoB, JKUAKOCTeH 1 1 | CaoiicTBa napos. 8 1-2
TBEPAbIX TeJl 2 CBoiicTBa KHIAKOCTEH.
3 | Pa3oBble nepexo/ipl Ha 3emiie U B KOCMOCE.
4 | luarpamMma ¢a3zoBbix nepexo1oB. TpoiiHas Touka
IIpakTHyeckue 3aHATHSA 4 1-2
1 | CgoiicTBa TBEpABIX TEI.
2 | Tpoiinas Touka. OcCOOEHHOCTH TEMJIOBOT'O PACIIMPEHUS BOJIBL.
JlabopaTopnasi pabora 2
1 | Onpenenenuie BIaXXHOCTH BO3AyXa
CamocrosiTenbHas padoTa 00y4al0IMXCs 8 3

1 | PaGora c yueOHOI nuTepaTypoil U HanMcaHue cooduieHus Ha TeMy: [leperpeTslii nmap u ero
UCIIOJIb30BaHUE B TEXHUKE.

2 | Ompenenenune BIaKHOCTH BO3LyXa

3 BuyTtpennee tpenue B KuakocTH. Bsaskocts. [lomumepst

4 | Buytpensee crpoenue 3emiuu u maner. Cyonumanusi.
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5

‘ PacTtBOpBI M crtaBbl. MeTEOPUTHI.

Tema 3.3 Conep:xxaHue yueOHOro MaTepuasa 26
Ocnosbl 1 | DaekTpuyeckoe noJe. 10 1-2
JIEKTPOAMHAMHUKH 2 | 3aKOHBI TOCTOSTHHOTO TOKA.
3 | DIEKTpUYECKUH TOK B AJICKTPOIIUTAX
4 | DnekTpuYECKUH TOK B razax M BaKyyme
5 | DnexTpuyecKuil TOK B MOIYIPOBOAHUKAX
IlpakTHYecKkHne 3aHATHSA 6 1-2
1 | DaekTpuueckuil TOK B MeTaJLIax
2 MarsuTHoe moJe.
3 | DiekTpoMarHuTHAs WHAYKIIHSL.
JlabopaTopnasi padora 2 2
1 | Onpenenenne DJIC 1 BHyTPEHHETO COMPOTUBIICHUSI HCTOYHHKA TOKA.
CamocrtosiTeibHast padoTa 00y4yaroImmuxcs 8
1 | TemmoBoe nelcTBHE TOKA 3
2 | DnekTpuyeckuil TOK B METaJJIaX U AJIEKTPOJIUTAX
3 | I'anpBaHMYECKHE IIEMEHTHI. AKKYMYJISITOPBIL.
4 [TonsiTue 0 miazme. DIEKTPUIECKUN TOK B BAKYYME
5 | IloaroroButh KOHCIEKT Ha TeMy: [lomynpoBoJHUKOBBIE TPHUOOPEI.
6 | MarauTHbIE CBOWMCTBA BENIECTBA
7 | Ponb MarHuTHBIX MOJEH B ABIEHUSAX, Tpoucxoasamx Ha ConHIe.
Coaep:xxaHue y4eOHOIro MaTepuaJia 11
Tema 3.4 1 | DnekTpoMarHuTHbIE KOJIeOaHUs 6 1-2
DJIEeKTPOMArHUTHBIE 2 | DJIEKTPOMArHUTHBIC BOJHBI
KO0J1e0aHHsI U BOJIHBI. 3 | Uzobpetenue paauo A.C.ITonoBbM.
JlabopaTopnasi paGora 2 2
1 ‘ Omnpenenenne yCKopeHus: CBOOOTHOTO MaIeHUs C TIOMOIIBIO MATEMAaTHYECKOTO MasTHHUKA
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CaMmocTosiTesibHasi padoTa 00y4yaomuXxcs 3 3
1 | ABtokonebanus . Mctopus a1eKTpupUKAIMK CTPAHBI
2 | Tparcdopmaropsl
3 | [IpumeneHue J1eKTPOMarHUTHBIX BOJIH.
Tema 3.5 OnTuka Copepxxanue yueOHOro MmarepuaJia 15
1 | [Ipupona cBeta 10 1-2
2 BonHoBBIE cBOMCTBA CBETA
3 | UnTepdepenmus cBera
4 | Iudpakuus ceta.
Jucnepcus cBera
IIpakTHyecKue 3aHATHS
1|
CamocrosiTeibHast padoTa 00y4al0IMXCs ) 3
1 | McrouHuku cBera
2 | Ucnonp3oBanue HHTEP(EPEHIINU B HAYKE U TEXHUKE
3 | Ucnonp3oBanue nHTEp(PEPEHIINN B HAYKE U TEXHUKE
Tema 3.6. OcHOBBI Conep:xxanue yueOHOro MaTepuaJa 5
CHenuaILHOH TeopuH 1 | Ilpunnun otHocuTenbHOCTH B pusmke. [IpeobpazoBanus ["anumes. 4 1-2
OTHOCHTEJIEHOCTH 2 | Hocrynarsl DitHiuTeiina. [Ipeobpaszosanus JlopeHna.
CamocrtosiTesibHasi padoTa 00y4a0IMXcst 1 3
1 | PenATUBUCTCKUI 3aKOH CI0XKEHUSI CKOPOCTEH
Tema 3.7 Copepxxanue yuyeOHOro MmarepuaJia 17
dnemenThl KBaHTOBOH | 1 | KBaHTOBas ONTHKA S 1
(puzuxku 2 | ®usmka aroma.
3 | Ycnexu v nepcrneKTUBBI pa3BUTUSL aTOMHON SHEPTEeTUKH
IpakTnyeckue 3aHATHS 4 1-2

1

®du3nka aTOMHOI'O sapa.
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DJIeMEHTapHBIE YaCTUILIBI

JlabopaTopnasi paGora 2 1-2

1 | V3y4eHne TPEKOB 3apsKCHHBIX YaCTHII

CamocTosiTesibHasi padoTa 00y4yaommxcs 6 3

1 | Ucnonb30oBaHuE paIMOAKTHBHBIX M30TOMOB B TEXHUUCSCKHX IIENISX.

2 | PeHTreHOBCKHE JTy4d M €ro UCIOJIb30BAHNE B TEXHUKE U MEHIIUHE.

3 | YapTpa3ByK U €ro HCIOJIb30BAHHE B TEXHUKE U MEJIHIIMHE.

4 | BHOJIOTHYECKOE ICHCTBUE PaIMOAKTHBHBIX U3/TyYCHHIA.
Tema 3.8. Conep:xxanue yueOHOIro MaTepuaJa 2
TepmosiiepHblii CHHTES. |1 T Tepyvoanepubtil cuntes. [po6iiema TepMOAAEPHON SHEPTeTHKHI 2 1-2

353(233+1
17)
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3. YCJIOBUs PEAJIM3ALIAUA ITPOTI'PAMMBI TUCHUAIIJIMHBI
3.1. Tpe6oBaHus K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrne4eHnIo

Peanmamm nporpamMmbl JUCHUITIIMHBI «CCTCCTBO3HAHUC) TPCANIOIAracT HaJIn4unue y‘-IGGHbIX

- KaOUHETOB:
e (usuky;
®  XUMWH;

® CeCTECTBO3HAHMA C METOJMKOI MPEero1aBaHus;
1.060pynoBanue yueOHOro KaOMHETa U pabovrnx MecT kKabuHeTa «DUZHKHY.
- pabouue MecTa 1o KOJIMYECTBY 00YyUarOIuXcs;
- pabodee MECTO Mperno1aBaTes;
- HHTEPAaKTUBHASI JOCKA C METOJIMYECKAM 00ECIICUCHUEM;
- IEPCOHAIILHBII KOMITBIOTED;
- IPOEKTOP;
-KOMIIJIEKT y4eOHO-METOJMUECKUX MAaTePHaIOB, METOANYECKUE PEKOMEHIALUY U pa3padoTKH;
- TUTIOBBIE CTEHJIbI, TUIAKATHI.
2.000pynoBaHue yuyeOHOro kabuHera 1 pabouux MecT kabuHera « XUMHU»!
- pabouue MecTa 1o KOJIMYECTBY 00YyJarOIuXcs;
- pabodee MECTO MPEeroIaBaTes;
- HHTEPAaKTUBHAS JOCKA C METOJIMYECKAM 00ECIICUCHUEM;
- IEPCOHAIILHBII KOMITIBIOTED;
- IPOEKTOP;
-KOMIIJIEKT y4eOHO-METOJMUECKUX MAaTePHAaIOB, METOANYECKUE PEKOMEHIALUY U pa3padoTKH;
- TUTIOBBIE CTEHJIBI, TUIAKATHI.
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3.2. MudopmannonHoe odecreyenne 00y4eHust

Ilepeuenb pekoMeHyeMbIX Y4eOHbIX U31aHuii, UHTepHEeT-pecypcoB,
JAOMOJHUTEIbHOU JIUTEPATYPbI

1. JImutpueBa B.®. ®uszuka. YueOHUK 111 CTY1.00pa30BaT. yuUpexkaeHUH cpem.mpod.
obpazoBanus. M., 2005r.

2. @wuzuka asa npodeccuil U CIerualIbHOCTEH COIMaIbHO-2)KOHOMHUYECKOTO M TYMaHUTAPHOTO
npoduneit: yaeOHUK JU1st 00pa3oBaT. YUpeKJACHUN HAYaTBbHOTO U CPETHETO TPod.

obpazosanus / I1.1. Camoiinenko. — 4-e u3., crep. — M.: M3narenbckuii HEeHTp «AKaIeMus,
2013. — 496 c. ( bubnmoreka MIOW)

3.I'eapenmreiin J1.D., luk FO.1. ®usnka. Yuebnuk mis 10 kin.-M., 2005r.

4 KacpsinoB B.A. @usuka 10 xi1.: YueOHuK i 00111e00pa30BaTeIbHBIX YUeOHBIX 3aBeIeHUN. — M.,
2005r.

5. lN'abpuensu O.C. Xumus. 9,10,11 xi1. — M., 2000,2003.

6. Tumodeena C.C., Measenera C.A., Jlapuonosa E.1O., «OCHOBBI COBpEMEHHOT'O €CTECTBO3HAHHUS
1 sKosorus»:- PocroB —Ha -Jlony «®enukcy», 2004r.

7. Poxsos B.C., Tpodpumosn C.b., Uenosek u ero 3qoposse. 8 k1. M., 2005r.

8. Kamenckuii A.A., Kpukcynos E.A., [Taceunuk B.B. buonorus. Beeaenue B o0uryto 0nonoruro u
skoJioruo. 9 xi. M.,-2000.

9. Cmpuos C.A., I'mymakoBU.E,I"'pakoBckuid] .}O.COopHuK 3a1a4 o ¢pusuke. M.,2008r.
JlononHuTeabHbIE UCTOYHUKU:

10. ®enepanbHbIT KOMIOHEHT FOCYIAPCTBEHHOTO CTaHAapTa 0011ero oopa3oBaHus./ MUHUCTEPCTBO
obpazoBanus P®.-M., 2004.

11. ITerpocona P.A., I'onos B.I1., CuBornazos B.U., Ctpayn E.K., «EctecTBo3HaHuE 1 OCHOBBI
skonorum». M., Academia, 1998.

12. Ky3nenoBa H.E. O6yuyenne xumuu Ha ocHoBe MexiipeameTHoit nnterpauuu/ H.E. Ky3nenosa.
M.A. IIlaTanos.-M., 2004.

13. CuBornazos B.U., Aradonosa U.b., 3axaposa E.T., buonorus, «O6mas ouonorusi». 10-11 k.
VY4eOHuk 1 00111e00pa3zoBaTeNbHBIX yUeOHbIX 3aBeeHuid. —M., 2008.

14. Xumus B MIKOJIE: HAYYHO-TCOPETUUECKUN U METOANYECKUHN KypHAJ YUpekieH MUHUCTEpCTBOM
oOpa3oBaHus 1 Hayku PO

15. buonorus B mkoine. HayuyHo-meronndeckuii xypHai. Yupenutens: OOO «lllkonbHas mpeccay.
16. 1 centa6psa Xumus: [Ipunoxkenue k razere «1 ceHTAOps» yupexieH MUHUCTEPCTBOM
oOpa3oBanus U Hayku PO.

17. ®usuka B HIKOJIE: HAYYHO TEOPETUUECKUN U METOUYECKUH JKypHAI yupexk/ieH MUHUCTEPCTBOM
oOpa3oBaHus 1 Hayku PO

18. DnekTpoHHOE yueOHOE mocobue «/IeMOHCTpaIIMOHHOE TIAaHUPOBaHKEY, «OO0IIIast XUMHUS
«O00O PMT komnanuny» r. Bonrorpan

19. Otkpertas ¢puzuka B 2 4. (CD) [Tog.pex. C.M. Kozena. — M.: OO0 «Dwuzukon», 2002

20. Peneturop ®uzuka(CD) — M.: AO3T «lc», 1998
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21. O6pazoBanue 3.0. OOpa3zoBaTeabHbBIN KOMILIEKC: OMOIMOTEKA SJIEKTPOHHBIX HATJISITHBIX
nocoouit «®usuka (7-11 x.)» (CD). / H.K. Xannanos, /I.B. basanun, - Jlabopatopus Gpus3uku u
actpoHomuu MOCO PAO: [Ipoda, ®opma3za, IITTY — [Tepms.-2004

22. Myxuna T.I1. MyapTuMeIuanpoeKTopsl B 00pa3zoBaTeibHOM mporiecce. — http:/ www. astu. org/
content/ userimages /fale/ upr_1_ 2009 /04.pdf

HNuTepHeT pecypcesbi:

www. class-fizika. nard. ru («Knacc!nast mocka jyist 110003HATEIBHBIX) ).

www. physiks. nad/ ru («®u3uka B aHUMAIUIX ).

www. interneturok. ru («Bugeoypoku 1o mpeamMeram mKOJIbHOW TPOTpaMMBbI»).

Www. chemistry-chemists. com/ index. html (3;1eKTpOHHBIH KypHAT «XUMUKA ¥ XHMHUSD»).
www. pvg. mk. ru (omummuazna «Ilokopu BopoObeBBI TOPEI»).

www. hemi. wallst. ru («Xumust. O6pa3oBaTebHbIN CANT IS HIKOJLHUKOBY).

www. alhimikov. net (OGpa3oBaTenbHBINA CAUT AJIS IIKOJIEHUKOB).

www. chem. msu. su (3aexkTpoHHas 6HOIMOTEKA IO XUMUH).

www. hvsh. ru (kypHair «XuMUS B IIKOJIEY).

www. hij. ru (kKypHan « XuUMHS U )KU3HBY ).

10 www. biology. asvu. ru (Bes 6uomnorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH,
OuOIIMOTEKA).

11. www. window. edu. ru/ window (EnnHoe 0KHO J0ocTyIa K 00pa3oBaTelIbHBIM pecypcam
HNHTepHeTa o OMOJIOTHH).

12. wwwkrugosvetru/yausepcaibhas sHIpKIoneaus «Kpyrocser»/;

13. http://sciteclibrary. ru/may4uno- TexHuueckas OnOIHOTEKA/
14, wwwauditorium. ru/6ubmuoreka HHCTUTYTa «OTKPBITOE OOIIECTBOY/
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4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESTEJIBHOCTHU

OBYYAIOIIINUXCHA

Coaepxxanue o0y4eHust

XapakTepUCTHKA OCHOBHBIX BM/JIOB Y4e0HOIl /1eATeJbHOCTH
CTYAEHTOB (HA YPOBHE Y4eOHBIX JIeiiCTBHIA)

Pa3zgen 1. XumMus ¢ 3jieMeHTaMH DKOJIOTHH

Tema 1.1 OcHoBHBIE
MOHATHSA U 32AK0HBI
XUMUH

VYMeHue 1aTh ONpeesIeHUe U ONIEPUPOBATH CIEAYIOIIUMU
XMUMHUYECKMMHU HOHATHAMHU: «BELIECTBO», «XUMHUYECKHM
JJIEMEHT», «aTOM», «MOJIEKYJIa», «OTHOCUTEIIbHBIE aTOMHAsI U
MOJIEKYJISIPHAsE MacChl», «AOH», «AJUIOTPOIUSY, «U30TOIBD»,
«XUMHUYECKAs! CBSI3bY», «AJIEKTPOOTPULIATEIBLHOCTDY,
«BAJICHTHOCTbY», «CTENEHb OKUCIICHUS, «MOJIbY, «MOJISIPHAs
Maccay, «MOJISIPHBIA 00beM Ta3000pa3HbBIX BEIIECTBY,

DopMyIMpPOBAHKUE 3aKOHOB COXPAHEHHUs MACChI BEILLECTB U

IIOCTOSIHCTBA COCTABA BELIECTB. Y CTAHOBJICHUE IPUYNHHO-
CJIEIICTBEHHOM CBSI3U MEXKIY COAEPKAHUEM DTUX 3aKOHOB U
HalMCaHUEM XUMUYECKUX (OPMYJI U YpaBHEHUH.

PackpeiTue ¢usnueckoro cmbiciaa cuMBoiIuKuy [lepuoanueckoit
TaOauIbl XuMHueckux 3nemMeHToB /1. . MenzaeneeBa (HoMepoB
3JIEMEHTA, [IEpU0/1a, TPYIIIIbI) U YCTAaHOBJIEHUE IPUUUHHO-
CIIEJCTBEHHOMN CBA3M MEXKIY CTPOSHUEM aToMa U
3aKOHOMEPHOCTSMH U3MEHEHUsI CBOWCTB 2JIEMEHTOB U
00pa30BaHHBIX UMU BELECTB B IEpUOJaX U rPpyMax.

XapakTepuCTUKA 3JIEMEHTOB MaJIbIX IEPUOJIOB 110 UX
nonoxeHuro B Ilepuonnyeckon cucreme 1. . Menneneena

Tema 1.2 Boja,
pacTBoOpbI

PackpsITHe BKI1aa XUMUYECKON KAPTUHBI MUPA B €IUHYIO
€CTECTBEHHO - HAYYHYI0 KApTUHY MUpPA. XapaKTepUCTUKA XUMHUH
KaK IMPOU3BOANUTENIbHON CHIIBI O0IIeCTBA. Y CTAHOBJIEHUE
3aBUCUMOCTH CBOMCTB XMMHUYECKUX BELIECTB OT CTPOCHUS
aTOMOB 00pa3yIOLIMX UX. YMEHHUE JaTh ONpeieiIeHue U
ONEPUPOBATH CIEAYIOIHUMHA XUMAYECKUMH OHATHIMMU:
«BELIECTBOY», «XUMHUUECKHUH .DJIEMEHT», «aTOM», «MOJIEKYJIay,
«OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIPHAs MACCHD», KHOH,
«QIITIOTPONUS», KA30TOIBDY, «XUMHUUECKAS CBA3bY,
«QIEKTPOOTPULATEIIBHOCT), «BAJIEHTHOCTDY, «CTEIIEHb
OKHCIICHUS», «MOJIbY», «MOJISIpHAsi Maccay, «MOJISIPHbIH 00beM
ra3000pa3HbIX BELIECTBY, «BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOIO CTPOCHUS», «PACTBOPBIY, «IJIEKTPOIUT U
HEIEKTPOJIATY, «AJIEKTPOIUTHYECKAS JUCCOLUALUAY,
«OKHUCJIMTEIb U BOCCTAHOBUTENbY, KOKUCIICHUE U
BOCCTAHOBJICHHUE), «CKOPOCTb XMMHYECKON PEAKIIAN»,
«XHMHUYECKOE PABHOBECHUE).

Tema 1.3 Xumuueckue
npoueccosl B atMmocgepe

CobmroieHue mpaBuil SKOJOTHYECKH IPAMOTHOTO MTOBEACHHUS B
oKpyxaroieit cpene. O1ieHKa BIUSHUS XUMHYECKOTO
3arpsi3HEHUs] OKPYIKaIOIIEeH Cpeibl Ha OpraHU3M YeJIOBEKa U

21



JpyTrue KuBble opranu3mMbl. CoOmoieHre mpaBuil 0€30MacHOTo
oOpallleHHsI ¢ TOPIOYMMHU ¥ TOKCUYHBIMHU BEIICCTBAMH,
naboparopHbIM 00opynoBaHueM. Kputrnueckas omeHka
JOCTOBEPHOCTH XUMHUYECCKOI HHPOPMAIIMHU, TOCTYIAIOIICH 13
Pa3HbIX UCTOYHUKOB

Tema 1.4 Xumusa u
OPraHM3M YeJIOBEKa

XapakTepuCTUKA COCTaBa, CTPOECHUS M OOLIMX CBOMCTB
BaKHEHMIINX KJIAaCCOB HEOPTaHUYECKUX coelMHeHn.Onucanue
COCTaBa U CBOWCTB BayKHEHIINX MPEICTABUTENIENH OPraHMUECKUX
COEMHEHUII: METaHOJIa U 3TAHOJIa, CIIOKHBIX 3()UPOB, JKUPOB,
MBI, KapOOHOBBIX KHCIIOT (YKCYCHOW KHCIIOTHI),
MOHOCaxXapua0B (TJIIOKO3bl), TUcaXxapua0B (caxaposbl),
HoJiucaxapua0B (Kpaxmasa U LeJUII0J103bl), aMUHOKUCIIOT,
0EJIKOB, UCKYCCTBEHHBIX U CHHTETHUECKUX MOJIMMEPOB

Pa3n

ea 2. buoygorusa ¢ 3jieMeHTaMH YKO0JIOTHH

Tema 2.1. HamubGoJuee
o0uIue mpeacTaBjeHus: 0
JKH3HM.

YMeHue aHanu3upoBaTh U OLICHUBATH Pa3JIMYHbIE TUIIOTE3bI
IIPOUCXOXKACHUSI )KU3HU Ha 3eMIIe.

PazButue criocobHOCTEN SICHO ¥ TOYHO U3J1araTb CBOM MBICIIH,
JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHMSI, BOCIPUHUMATD U
aHAJIM3UPOBATh MHEHMsI COOECETHUKOB, IPU3HABAs IIPABO
JpYyroro 4ejaoBeKa Ha MHOE MHEHHE.  3HAKOMCTBO C KJIETOYHOU
TEOpUeEN CTpoeHUs opranu3MoB.llonyuenue npeacrasaeHus o
POJIM OPraHUYECKUX U HEOPraHUYECKUX BEILECTB B
KJIeTKe.3HaHWEe CTPOEHUS KJIETOK I10 pe3yJibTaTaM paboThl CO
CBETOBBIM MUKPOCKOIIOM.Y MEHHE OMHICHIBATH MUKPOIIPENapaThl
KJIETOK pacTEHUI. Y MEHUE CPAaBHUBATH CTPOCHUE KIIETOK
pacTeHUl U KUBOTHBIX.

Tema 2.2. Opranu3m | 3HaHHE OCHOBHBIX CITIOCOOOB Pa3MHOKEHHUSI OPTaHU3MOB, CTaIHIA
yejioBeKa W OCHOBHBIE | OHTOT€HE3a Ha IPUMEpE ueloBeKa.3HaHUe MPUIHH,
NPOsIBJICHUS €ro | BBI3BIBAIONINX HAPYIICHUS B Pa3BUTHH OPTaHU3MOB. Y MCHUE
JKH3HEAEeATEIbLHOCTH M0JIb30BaThCS TEHETUYECKON TEPMUHOIOTHEN U
CHUMBOJINKO.3HaHe 0COOEHHOCTEN HACIIEACTBEHHON 1
HEHACJIEJICTBEHHOW M3MEHYMBOCTU U UX OMOJIOTHYECKON POJIH B
9BOJJIOIINU KUBOTO. YMCHI/IC JO0Ka3bIBaTh pOI[CTBO YCJIOBCKA U
MJICKOTIMTAIOIINX, OOITHOCTh U PABEHCTBO YEJIOBEUECKUX pac
Tema 2.3. 3HaHHe OCHOBHBIX PKOJIOTUYECKUX (PAKTOPOB U UX BIUSHUS HA

Ye10BeK M OKpY:KaromIast
cpexa

OpFaHI/ISMBI.3HaHI/I€ OTINMYHUTCIBbHBIX IMTPU3HAKOB NCKYCCTBCHHBIX
cooOuiectB — arposkocucteM.llonydyenne npeacrasieHus o
CXeMe IKOCHCTEMBI Ha rpumepe ouocgepsl.JleMoHcTpays
YMEHMSI IOCTAaHOBKY LIEJNIEH 1€ATENbHOCTH, INIAHUPOBAHUE
CcOOCTBEHHOM JACATCIIBHOCTHU AJIs1 JOCTUIXKCHUS ITOCTABJIICHHBIX
LeJel, IpeIBUICHUS BO3SMOKHBIX PE3YyJIbTaTOB ITHX AEHCTBUM,
opramru3alvii CAMOKOHTPOJIA U OLICHKHU IMMOJTYYCHHBIX
pe3ynbTaToB.O0yueHne COOIIOICHHUIO MTPABUII IIOBE/ICHUS B
pupo/ie, 6epeKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00bEeKTaM
(pacTeHusIM 1 KHUBOTHBIM M UX COOOIIIECTBAM) U UX OXPAHE.
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Pa3nea 3. ®u3zuka

Tema 3.1. OcHoBbI
MOJIEKYJISIPHOH  (PU3UKHU
U TePMOJIMHAMHKA

DopMyIHpPOBaHUE OCHOBHBIX MOJI0KEHUN MOJIEKYJIIPHO-
KUHETH4eCcKoi Teopuun. OnpeneneHre napaMmeTpoB BEIIECTBA B
ra3o00pa3HOM COCTOSTHUM Ha OCHOBAHUU YPaBHEHUS COCTOSTHUS
uaeaisbHOro rasa. [Ipencrasnenue B Buje rpaduka H30XOpHOTO,
M300apHOTO U U30TEPMHUUYECKOTO MpOoIleccoB. Brruncienue
cpenHeﬁ KHHETHYECKOM OHECPIrrUU TCIUIOBOT'O ABHUIKCHUA MOJICKYIJI
10 U3BECTHOU TeMIepaType BeliecTBa. MizmMepeHue BiIaxHOCTH
BO31yxa. PacueT konMuecTBa TemIoThl, HEOOXOIUMOTO IS
OCYIIECTBIICHUS MpoIiecca MPEeBpalICHHs BEIIECTBA U3 OJHOTO
arperaTHOro COCTOsIHUA B pyroe.Pacyer u3MeHeHus
BHYTpPEHHEH 3HEpPruu Tel, paboThl U MEPEAAHHOTO KOJINYECTBA
TCIIOTHI HA OCHOBAHUH MEPBOT'O 3aKOHA TCPMOJUHAMUKHU.
OO0bscHeHrEe TPUHIIUIIOB IEUCTBUS TEIUIOBBIX MAIIMH

Tema 3.2. CBoiicTBa
MapoB, JKUJAKOCTEN U
TBEPIBIX Tel.

3HAKOMCTBO CO CBOMCTBAMHU NAapOB, KPUTHUECKUM COCTOSHUEM
BemiectBa, d¢dexkrom Jxoynsa-Tomcona. AOconmoTHas U
OTHOCHUTEINIbHAS BIIAYKHOCTH BO3Ayxa. Touka pockl. Kumnenwe.
[leperpetslii map U ero ucnoib3oBaHue B TexHuke. CBOHCTBa
TBEPABIX Ted. THMBI KpPUCTALIMYECKUX pemeTok. Jledhekrs u
MPUMECH B KpUCTaslaX. YIPyrue CBOMCTBA TBEPABIX TEN. 3aKOH
I'yka. TemnmoBoe pacmIMpEHHE TBEPABIX TEJI U KUIKOCTEH.
Oco0eHHOCTH TEIIOBOTO PACIIUPEHUS BOJIBI.

Tema 3.3
OCcHOBBI
JIEKTPOAMHAMUKHU

Brruucnenue cuit B3auMOAECHCTBUSA TOYEUHBIX dJIEKTPUYECKUX
3aps10B.BeluncieHne HanpsHKEHHOCTH U ITOTEHIMana
JIEKTPUYECKOTO IOJISI OJHOTO ¥ HECKOJIBKUX TOYEYHBIX
3apsanoB.M3mepenue pasnoctu norenuuanos.lIpusenenue
IIPUMEPOB IPOBOJHUKOB, JUIEKTPUKOB U
KoHieHcaTopoB.HalmoieHue BIeHUS AJIEKTPOCTaTUYECKON
VHJYKIHUH U SABJICHUS MOJIAPU3ALNN TUIIEKTPUKA,
HaxOJAILErocs B JIEKTPUYECKOM II0JIE.

Tema 3.4
Crtpoenue aToma u
KBaHTOBasA (pu3NKa

dopmynupoBanue nocrynatoB bopa. Habmonenue nuneituatoro
Y HENIPEPBIBHOIO CIIEKTPOB.Pacyer 4acTOTHI M JIMHBI BOJIHBI
HCITyCKAaeMOr0 CBETa IPHU MEepeXo/ie aTOMa U3 OJHOIO
CTallMOHAPHOI'O COCTOSTHUSA B ipyroe.O0bsICHEHHE TPUHIIUIIA
JencTBUA J1a3epa. Pacyer sHEpruu cBA3U aTOMHBIX
snep.llonnmManye HEHHOCTH HayYHOT O ITO3HAHUSI MUPa HE
BOOOIIIE /ISl YEJIOBEUECTBA B LIEJIOM, a JUISl KaXKA0TO
00yuJaroIerocs JIM4HO, IEHHOCTH OBJIAJICHUSI METOIOM Hay4YHOI'O
MO3HAHUS JJIS TOCTUIKEHUS YCIIEXOB JIFOOOM BUJI€ IPAKTUYECKOM
NEeATETbHOCTH
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5. KPUTEPUM OLIEHKH YYEBHO-UCCJEJTOBATEJIBCKOM U TPOEKTHOM
JAEATEJIBHOCTHU OBYYAIOIIINXCHA

KoHTpo:b U o11eHKa pe3ynbTaToOB OCBOEHUS AUCLHUILIMHBI OCYIIECTBISAETCS MPEN01aBaTEIEM B
npoliecce MPOBEACHHS MTPAKTUYECKUX 3aHATHI U Ta0OpaTOPHBIX padoOT, TECTUPOBAHHUS, & TAKKE
BBITNIOJIHEHHS 00YYarOIMMHCS UHIUBUAYATbHBIX 3aHATHM, TpoekToB ucciuenopanuii( UI1).

Kputepun oniennBanus UI1 paspaboTansl ¢ yu4€Tom 1eseid u 3a1a4 NpoeKTHOW AeITEeIbHOCTH Ha
OCHOBaHUU NATUOAJUIBHON CUCTEMBI:

— «OTInYHOY.

— UII HOCHUT HCCleI0BaTENbCKUIN XapaKTep, COEPIKUT TPAMOTHO M3JI0KEHHYIO TEOPETHIECKYI0 0a3y,
IyOOKHIA aHATH3 TPOOIEMBI, XapaKTEPHU3yeTCsl TOTHYHBIM, MTOCIIE0BATEILHBIM U3JI0KEHUEM
MarcpHrajia ¢ COOTBETCTBYIOIIIMMH BBIBOJAMU U 000CHOBaHHBIMU MpCAJIOKCHUAMU.

— MMeeT moJI0KUTEIILHBIC OT3hIBBI PYKOBOOUTECIIA.

— HpI/I 3amute NI CTYACHT IIOKA3bIBACT FHY6OKI/IG 3HaHUA BOIIPOCOB TCMHBI, CBO6OI[HO ONepUpyceT
JaHHBIMHA UCCJIICAOBAHM:, JICTKO OTBCYACT HA ITOCTABJICHHLIC BOIIPOCHI.

— «X0opo1I10».

— Pabora HOCHT HCCHG,Z[OB&TGHBCKI/II;'I XapaKTep, COACPIKUT I'PAMOTHO U3JIOKCHHYIO TCOPECTUUCCKYIO
6213}/, JOCTaTO4YHO HOI[pO6HBII>i aHaJIu3 HpO6J’I€MLI, XapaKTepU3yeTC: MOCJICA0BATCIIbHBIM H3JI0KCHUCM
MaTepHrajia ¢ COOTBETCTBYHOIIIMMH BbIBOJAMH, OTHAKO C HE BIIOJIHE 000CHOBAHHBIMU IpCAIOKCHUSAMMU.

— JMeeT 1oJ10KUTEIIbHBIN OT35IB PYKOBOOUTCIIA.

— Ilpu 3amuTe CTyACHT NOKa3bIBae€T 3HAHUSI BOIIPOCOB TEMBI, ONIEPUPYET JaHHBIMU UCCIIEOBAHUS, BO
BpeMsl PE3EHTALlMU UCTIOIb3YET HarJIsgIHbIe TOCOOMs, 0€3 0COOBIX 3aTpyAHEHUN OTBEUaeT Ha
MIOCTaBJIEHHBIE BOTIPOCHI.

— «Y 1OBIETBOPUTEIIBHOY.

— PaboTa HOCHUT UCCIeI0BaTeIbCKHI XapaKTep, COACPKUT TEOPETUUECKYIO TTIaBy, Oa3upyeTcs Ha
MMPAKTUYCCKOM MaTepUuajic, HO OTIINYACTCA MMOBECPXHOCTHBIM aHAJIN30M, B Heu MpoCMaTpruBaCTCA
HETOCJIeI0BATeIbHOCTh H3JI0KCHHUS MaTepHala.

— B 0T3bIBE pyKOBOJUTENS UMEIOTCS 3aMEYaHUs 110 COACPKAHUIO paOOTHI.

- HpI/I 3alIUTC CTYACHT IIPOABJIAACT HCYBCPCHHOCTD, IIOKAa3bIBACT c1aboe 3HaHHE BOIIPOCOB TEMBLI, HC
JaéT IIOJITHOI'0, apryMEHTHUPOBAHHOI'O OTBCTA HA 3aJaHHBIC BOIIPOCHI.

- «Hey,Z[OBJ'ICTBOpI/ITCJ'IBHO».

— Pabora He HOCHT HCCIICAO0BATCIILCKOI'0 XapaKTepa, HC OTBCUACT TpC6OBaHI/I$IM, H3J10KCHHBIM B
MCTOANYCCKUX YKa3aHUIX.
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— He umeet BbIBOJIOB JINOO OHU HOCSIT I€KJIAPaTUBHBIN XapakTep.
— B 0T3bIBE pYKOBOJUTEISI UMEIOTCS CYIIECTBEHHbIE KPUTHUECKHUE 3aMEYaHUsl.

— HpI/I 3alIUTE CTYACHT 3aTPYAHACTCSA OTBEYATh HA IIOCTABJIICHHBIC BOIIPOCHI 110 TEME, HE 3HACT TCOPHUU
BOIIpOCa, IpHu OTBETEC AOIMYCKACT CYICCTBCHHEBIC OIIIMOKHU.

OLIGHKa 3a BBIIIOJIHCHUC IMTPOCKTA HA OCHOBAHHWHU ITPOTOKOJIA 3alIUThI HUITI:

— BBICTABIISICTCSI B yUeOHBIH *KypHal B rpady, o6o3HaueHHyto «1I» u gaTupoBaHHYIO 1aTOW 3alIUTHI
HNII B cOOTBETCTBUY C y4€OHOU TUCIUIUIMHOM, IO KOTOPO# o0yuarommmcs Obu1 co3aan UIT;

— ykasbiBaercs B aumiome o CI1O B Buje 3anucu « HAMBUyalIbHBINA TTPOEKTY.
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