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PaGouas mnporpamma y4e6Ho# muctmmmmael OY]l 10 EcrecTBo3Hanue paszpaGoTaHa Ha OCHOBE
TpeOOBaHUH:

- MeiepabHOTO rOCY IAPCTBEHHOTO 06pa30BaTeIbHOIO CTaHAapTa CPETHEro obmero
06pa3zoBaHus yTBEPKIEHHOTO MpHKa3oM MunobpHayku Poccuu oT 17.05.2012 N 413
(3apeructpupoBaso B Murrocte Poccuu 07.06.2012 N 24480);

- denepaabHOTO rocyJapcTBEHHOro 06pa3oBaTeIbHOro CTaH1apTa CpeiHero 11poheCCHOHATIBHOTO
o6pazopanmus 1o crenransHocTd 10.02.05 Ileparorika JOMOIHATEBHOTO 00pa3oBaHHs C y9ETOM:!
- ipoduIIs oTy4aeMoro o6pa3oBaHusL.

- IPUMEPHOH NPOrPaMMEI;

- PexoMeHJaIMil 0 OpraHM3allMM MOMydeHHs cpemHero obmero obpas’oBaHHs B Npeeax
OCBOeHHsI 06pa30BaTENbHBIX MPOrPaMM CPEHETO NMPO(ECCHOHATLHOIO obpazoBanus Ha Gase
OCHOBHOTO 06mero oGpa3oBaHms ¢ ydeToM TpeGoBaHMH (elepanbHbIX TOCYAapCTBEHHBIX
06pa3oBaTebHBIX CTAHJIApPTOB M MOJTYYaeMOH CIENHATBHOCTH CPEIHEro npo(eCCHOHAIBHOTO
o6pazosanus (pa3paboTans! JlenapTaMeHTOM rOCYapPCTBEHHON MONATHKH B cepe MOATOTOBKH
pabouux kanpos u INIO Muno6pHayku Pocchu COBMECTHO C OIr'AY «®DenepalbHbIA HHCTUTYT
pasBuTHs obpasoBaHMs» (mHCEMO /[lemapTaMeHTa rOCY/apCTBEHHOH NONMTHKH B Cchepe
0AroToBKH paboumx kaxpos i JINNO Munobpuayku Poccuu 0T 17.03.2015 Ne 06-259);

- MeToauueckux peKoMeHaauui mo pa3paboTke pabouMX MporpamMM 061eo6pa3oBaTEIbHBIX
y4eOHBIX JMCIMILUTMH B NPEJeNaX OCBOEHHS OCHOBHOH npodeccHoHaNBHOM 06pa3oBaTebHOM
IIPOrPaMMBI CPEHETO MPO(ECCHOHATLHOTO 06pa3oBaHKs (TITICC3),

PaGouas mporpaMMa y4HTHIBAET OCHOBHBIC IIOJIOKCHHA KoHmenmuyu MpernoJjaBaHus
06meo6pa3oBaTeNbHBIX JUCHMIUIAH C yYETOM Npo(hecCHOHAIBHOMN HAIpPaBICeHHOCTH MPOrpaMM
cpenHero MpoeCCHOHATBHOTO 00pa3oBaHMs, PEATM3yeMBIX Ha fa3e OCHOBHOrO 006mMIEr0
06pa3oBaHus, YTBEPKIECHHOH pPaCIOPHKEHUEM MHUHHCTEPCTBAa IIPOCBEIIECHUS Poccuiickon
®eneparmu ot 30 anpens 2021 r. Ne P-98.

Pazpaboruuku:

- JlunemanGeroBa A. b. mnpemonasaTensb [BIIOY PJl «Kusnspckuii MpodeCCHOHATBHO-
MeIarOTHYECKHH KOJLIEDKY §

- TanmeBa Pamcar MaraumaroMenoBHa TNpPENOaaBaTeIb I'BIIOY PJI «Ku3nsapckui
Npo(heCcCHOHATBHO-TIEIArOTMYECKHH KOIIIEIDK»
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1. MACHOOPT PABOYEN MPOT'PAMMBI YYEFHOM JUCIUITIIUHBI

EctecTBO3HAHHE

1.1. OOaacTb NpMMeHeHHs MPOTrPaMMbI

Pabouas nmporpamma oGmieodpazoBarenbHoit yaeonoi nuctuminasl OY [l 10.EcrectBo3Hanue
SIBJISICTCS] YaCTh MPOTPAMMBI TIOJIFTOTOBKH CIEIUAIMCTOB CPEIHEro 3BeHa 1o cneruanbHoct 44.02.03. .
[IpenoxaBaTenu TONOJIHUTETLHOTO 0OPA30BAHMUS .

[Iporpamma o061meoOpazoBatenpHOM yueOHOM mucuumuimabl OV /[10.EcrecTBO3HAHMEMOXKET
OBITh HUCIOJB30BaHA B NPO(ECCHOHATBHBIX OOPAa30BATEIbHBIX OPTraHU3ALMSIX, PEaTU3YIOMINX
o0Opa3oBaTelbHyI0 MporpamMMmy cpenHero ooiiero oOpa3oBaHHs B Mpefesiax OCBOSHHUS MpOrpamm
HOJATOTOBKU CHELUAINCTOB CPEAHETO 3BEHA.

1.2. MecTto aMCUMIUIMHBI B CTPYKType OCHOBHOW npodeccMoHaIbHOi 00pa3oBaTebHOM
nporpammsbl (IITIICC3):

VYuebnas muctumumaa OYJ[10.EctecTBo3Hanme m3ydaercss B 00MIe00pa3oBaTEIHLHOM IIHKIIC
yaeOnoro miana [ITICC3 na 6a3e ocHOBHOro 001Ier0 00pa30BaHUsI C MOJYUYEHUEM CPEIHEro OOIIero
o0OpazoBaHusl.

VYueonas quctummHa OY[[10. EcrecTBo3HaHME BXOAWT B COCTaB 00S3aTEIbHON MPEAMETHOM
obnactu ectectBeHHble Hayku PI'OC cpennero oduiero oopa3oBaHus.

B yuebnoMm muane wmecto yueOHoi muctumiuHel OY]110.EcrecTBO3HAHME B cocTaBe
0011eo0pa3oBaTeabHBIX y4YEOHBIX JUCHUIUIMH, (OPMHUPYEMBIX M3 O00S3aTE€IbHBIX MPEIMETHBIX
obnacreii ®I'OC cpennero oOmiero oOpaszoBanus, s crnenuansHocTeid CIIO rymaHuTapHOTO
npoduns npodeccuoHanbHOro 00pa3oBaHUsl.

JlucuumiuHa BXOAWT B COCTaB 0a30BbIX AUCIMILTUH 001eoopazoBatenbHoro mukia [TIICC3.

1.3.lenn u 3anaum y4eOHOH AUCHHMILVIMHBI — TPeOOBaHMSA K pe3yJibTaTaM OCBOEHHUSI y4ieOHOW
AUCHUTINHBI:

Coneprxanue mporpaMmbl y4eOHOW AUCIUIUIMHBI ECTeCTBO3HAHKE HAMPABIICHO HA JIOCTHKEHNE
CIEAYIOLIMX LeJIeH:

* 0CBOCHHE 3HAHUI O COBPEMEHHON €CTECTBEHHO - HAYYHOM KAPTUHE MUPA U METOJAX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C HanOoJjiee BaXXHbIMU HJESMU U JIOCTH)KEHUSMHU €CTECTBO3HAHMS, OKa3aBLUIMMHU
OIIPEIENAIOIIEE BIUSHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTUH;

¢ OBJIAJICHUEC YMCHUSAMMU IPUMCHATD MOJYYCHHbIC 3HAHUSA 114 00BSICHEHHS SIBIIEHUI OKpYyXaromiero
MHpa, BOCIPUATHS HWH(OOpPMAIMKM ECTECTBEHHO - HAYYHOTO M CIENHAIBHOTO (TMpodecCHoHaIbHO
3HAYMMOT0) conepkanus, nomxydaemort u3 CMMU, pecypcoB MHTepHeTa, crenuanibHOW W HAy4YHO-
MOIYJISIPHOM JINTEPATYPHIL;



* pa3BUTHe HUHTEIJICKTYaJbHBIX, TBOPYECKUX CIOCOOHOCTEM M KPUTHUYECKOTO MBIIUICHHUS B XOJ€
MPOBEACHUS MPOCTEHIINX MCCIEOBAaHUN, aHalvM3a SBJICHUM, BOCHPUATHUS U UHTEPHPETALUU
€CTECTBEHHO - Hay4yHOU uH(opMauy;

¢ BOCIIMTAHHEC Y6€)KI[€HHOCTI/I B BO3MOXHOCTH IIO3HAHHA 3aKOHOB IIPHUPOJAbI W HCIIOJB30BAHUA
,I[OCTI/I}KeHI/Iﬁ C€CTECTBCHHBIX HAYK JJIA pa3BUTHA HUBUIW3AlMKU U ITOBBIIICHUA KAa4€CTBA JKU3HU,

* MpUMeHEHHEe eCTeCTBEHHO - HAYYHBIX 3HAHMHA B MNPOPECCHOHAJILHOW eATEJIbHOCTH U
NMOBCETHEBHON JKM3HM Ui oOecreueHus: OE30MaCHOCTH JKU3HENESATEIBHOCTH; TPAMOTHOTO
UCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3/J0POBbS, OKPYKAIOIIEH CpeIbl.

OcBoenne coaepkaHusi ydeOHOW naucuuruinHbl EcTecTBo3HaHue oOecreurnBaeT JOCTHXKEHUE
00y4aroIMMUCS CIETYIOIIUX Pe3yIbTaTOB:

JHYHOCTHBIX:

YCTOWYUBBIA MHTEPEC K UCTOPUHU M TOCTHXKEHUSIM B 00JIaCTH €CTECTBEHHBIX HAayK, YyBCTBO TOPJOCTH 32
POCCHICKHE €CTECTBEHHBIE HAYKU;

TOTOBHOCTB K MTPOJOJDKEHHIO 00pa30BaHus, MOBBIIICHNIO KBATH(PHUKAINN B H30paHHOM
npodeccHoHaIbHOMN AATEILHOCTH C UCTIONIb30BAHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;
00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIMH B 00J1aCTH €CTECTBEHHBIX HAYK JIJISl YEJIOBEKA U
00I1IeCTBa, YMEHHUE UCIIOJIb30BATH TEXHOJIOTHYECKHE JIOCTIKEHUS B 00JacTH DU3UKHU, XUMUH,
OMOJIOTHH JIJTs1 TTOBBILICHUSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUS B BHIOPAHHOM
npodeccHoHaIbHON AeATEIbHOCTH;

yYMEHHE MPOAHAIN3UPOBATh TEXHOTCHHBIC TIOCIECTBHS UL OKPYKAIOIIeH Cpeabl, OBITOBOM H
IPOU3BOICTBEHHOM JIESTEIBHOCTH YEIIOBEKA;

TOTOBHOCTH CaMOCTOSITEIIEHO JOOBIBATh HOBBIC JJISl C€0s1 €CTECTBEHHO-HAYYHBIE 3HAHUS C
UCIIOJIb30BAHUEM JIJISl TOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAIHH;

YMEHHUE YIPaBJISTh CBOCH MO3HABATEIBHOM JIEATETHHOCTHIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'0 MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS;

YMEHHUE BBICTPAaUBaTh KOHCTPYKTHBHBIE B3aHMOOTHOIICHHUSI B KOMaH/I€ 10 PEHICHNI0 O0IIHX 3a/1a4 B
00J1aCTH €CTEeCTBO3HAHMS,

MeTanpeaMeTHbIX:

OBJIa/ICHUE YMEHHUSMHU M HaBbIKAaMU PA3JIMYHBIX BUI0B IIO3HABATEIILHON J€ATEIbHOCTH JJIsl U3yUEeHUs
Pa3HBIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO MHPA;

IPYMEHEHHE OCHOBHBIX METO/I0B MO3HAHU (HAOII0A€HNUS, HAYYHOT'O SKCIIEPUMEHTA) JUIs U3y4EeHHSI
Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTHHBI MHUPA, C KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh
CTAJIKUBAThCs B PO eCcCHOHAIBHOU cdepe;

YMEHHUE ONPEACIATh IEIH U 33a49H JeSTeTbHOCTH, BRBIOUPATh CPEICTBA JUTSI UX TOCTH)KEHUS Ha
NPaKTUKE;

YMEHHUE HCIONIb30BaTh PA3INYHBIE HCTOYHHUKH IS TIOJTYYEHHUSI €CTECTBEHHO-HAYYHOW HH(POPMALIAU 1
OLIEHUBATh €€ JIOCTOBEPHOCTH /IS IOCTHKEHUS IIOCTABICHHBIX LIeJIel U 3a/1a4;

NnpeAMeTHBIX:

c(OpPMHPOBAHHOCTh MPEACTABICHUH O IIEIOCTHOW COBPEMEHHOM €CTeCTBEHHO-HAYYHOI KapTHHE MUpa,
HpUPOJIE KaK eAMHON IEeJTOCTHOW CHCTEME, B3aNMOCBS3H YEJIOBEKA, IIPHPOIBI M 0OIIECTBa,
POCTPaHCTBEHHO-BPEMEHHBIX MaciiTabax BeenenHoii;

BJIaJICHUE 3HAHUSMH O HanOoJiee BAKHBIX OTKPBITHSIX M JJOCTH)KEHUSIX B OOJIACTH €CTECTBO3HAHMS,
MOBIUSBIIMX HA 3BOJIIOLHMIO MIPEJCTABICHUN O IPUPOJIE, HA Pa3BUTHE TEXHUKU U TEXHOJIOTH;



c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSTHh €CTECTBEHHO-HAYYHBIC 3HAHUS JIJIs1 OOBSICHEHHS OKPYKAOIITUX
SIBIICHUH, COXPaHEHUS 3[I0POBbs, 0OecrieueHus 0€30MaCHOCTH KHU3HEACITEILHOCTH, OEPEKHOTO
OTHOIIIEHHUS K TIPUPOJIC, PAIMOHAIBHOTO IMPUPOJIONIONB30BaHUS, @ TAKXKE BHITIOJTHEHUS POJIU
IpPaMOTHOTO OTPEOUTENS;

c(hOpMUPOBAHHOCTD MPEACTABICHUN O HAYYHOM METOJIE TTO3HAHUS PUPOJIBI M CPEICTBAX U3YUCHUS
MeraMupa, MaKpoMHUpa U MUKPOMHUPA; BIIaJICHUE PUEMaMH €CTeCTBEHHO-HAYYHBIX HAOIIOICHUH,
OTIBITOB, UCCJICIOBAHHMI M OIEHKH JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTATOB;

BJIQ/ICHUE TIOHSITUWHBIM allllapaToM €CTECTBEHHBIX HAYyK, MO3BOJISIONINM II03HABATh MHUP, YIaCTBOBAThH
B JTUCKYCCHSX TI0 €CTECTBEHHO-HAYYHBIM BOIPOCAM, UCIIOJIb30BaTh PA3IMYHbIE HCTOUHUKH
uH(GOpPMAIIUH IS TOJTOTOBKH COOCTBEHHBIX padOT, KPUTHUECKH OTHOCUTHCS K coobmenussm CMU,
coJiepXKaliiuM HaydyHYI0 WH(pOpMaIIUIo;

c(OpPMUPOBAHHOCTh YMEHUH MTOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHUS JUIS KaXKI0TO
YeJI0OBEKa HE3aBUCUMO OT €ro MpodeCCHOHATBHON EATeIbHOCTH, Pa3IndaTh (PaKThl M OIEHKH,
CPaBHHBATh OICHOYHBIC BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPHUSIMU OIEHOK ¥ CBSI3b KPUTEPUEB C
ONpeAeICHHON CUCTEMOM [IEHHOCTEH.



1.4. PekomeHnayemoe KOJIM4YECTBO YaCOB HA OCBOCHUE MPOIrPaMMbl JMCIUIIIHHBI:

MakcumanbHOM yueOHON Harpy3ku odydaromierocst 350 daca, B TOM 4ucCIie: 00s3aTeIbHON ayIUTOPHOM

yueOHOI Harpy3ku oOyuaromerocs 233 yaca; caMOCTOATENbHOM paboThl oOyuatomierocst 117 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buabl yueOHo# padoThI

Koan4gecTBO 4acoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 350

O6si3aTeIbHAsI ayIUTOPHAs yueOHasi HArpy3Ka (Bcero) 233

B TOM YHCJIE:

nabopaTopHbIE pabOThI 8

MPaKTUYECKHUE 3aHATUS 70

3auer

CamocrosiTesibHas padoTa o0y4yawuerocs (Bcero) 117

B TOM YHCIIC:

BHEAYIMTOPHASI CAMOCTOSITENIbHAS paboTa 117

uccienoBarenbckas paboTa

WH/IMBUyalIbHbIC TBOPUECKHUE 3a/IaHUS

®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 nuddepeHITupOBaHHOTO 3a4eTa

/3




2.2. TemaTu4eckuii IIaH U coepkanrue yueOHON AuCcUUIUINHBI « EcTecTBO3HAHME)

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPaKTHYeCKHe padoThl, CAMOCTOATEIbHAS O0bem | Yposen
pa3/iesioB U TeM padora yyammxcs 4acoB b
OCBOCHH
s
1 2 3 4
Pasznea 1. Xumus ¢ 3jieMeHTAMH dKOJIOTMH 116
Tema 1.1. OcHOBHBIC Copepxxanue yueOHOIro MaTepuasa 14
TOHSATHS 1 3AKOHBI 1 | OCHOBHBIC TOHATUS XUMHUH
Xumun 2 | OcHOBHBIE 3aKOHBI XHMHH 2
3 | OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COeIMHEHUN
4 CBolicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHM
5 | Ilepuonuyeckuil 3aK0H U NepruouvecKas cucreMa Xumuueckux anemenToB JI.M. MenneneeBa
6 | CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
7 | CtpoeHue BellecTBa.
IIpakTHYeckoe 3aHATHE. 4 2
1 I'eneTndeckas CBA3b HEOPraHUYECKUX COCAVMHEHUIN
2 | XapakTepucTHKa 3JEMEHTa 10 €ro MOJI0XKEHUIO B IEPUOJUUECKON cucTeMe
CamocrosiTeibHas padoTa 00y4yaommxcst 4 3
1 [ToaroroBka cooOmienus: M.B. JIoMOHOCOB — «I1€pBbIN PYCCKU YHUBEPCUTETY.
2 | 3nauenue [leproauueckoro 3akoHa u [lepuoanueckoil cucteMsl XUMHYECKHX diieMeHToB /1. 1.
MenzeneeBa sl pa3BUTUSL HAYKH U TOHUMAaHUS XUMHUYECKON KapTHHbBI MHpA.
Tema 1.2. Boxaa, Copepxanue yueOHOro MmaTepuasa 8 2
PacTBOPHI 1 | Bogna Bokpyr Hac. du3nueckue 1 XMMUYECKHUE CBOMCTBA BOJBI.
2 | PactBopbl. KoHIIeHTpanuu pacTBOpOB
3 | XKecTKkocTh BOJIBI M CITOCOOKI €€ YCTpaHeHHS
4 | Boanbie pecypcsl 3emian. OCHOBHBIE HICTOUHUKH 3aTrPsI3HEHHSI BOJIBI

8




HpaKaneCRoe 3aHATHC.

1 | Pacuer MaccoBoii 107U paCTBOPEHHOTO BEIIECTBA
2 | Peakiuu oOMeHa B BOJHBIX PaCTBOPAX JCKTPOIHUTOB.
3 | Pemenue 3a1au Ha Temy «KecTKOCTb BOJIBI»
JlabopaTopHoe 3aHsiTHe. 2 2
1 CnocoObI OYMCTKHU 3arpsi3HEHHOU BOJIbI 2
CamocrosiTeibHas padoTa 00y4yaommxcst 3
1 | CoBpemeHHBIE METOIBI 00€33apaKUBAHUS BOBI.
2 | YcrpaHeHHe KeCTKOCTH BOJIbI Ha MTPOMBIIIJICHHBIX MPEATNPUATHSIX.
3 | PacTBOpHBI BOKpYT Hac.
Tema 1.3 Xumnueckue | Coaep:kanue y4eGHOro MaTepuajia 6 2-3
npouecchl B atmocepe | 1 XUMUYECKUH cocTaB Bo3ayxa. ATMocdepa U KIumar.
2 | O30HOBBIE IBIPBL. 3arpsi3HEHUE aTMOC(EPDI U €€ UCTOUYHUKU
3 Kucnorusie noxau. Kucnoter u menouu. [lokazarens kuciotHocTu pactsopo PH
JlabopaTopHoe 3aHsTHE 2
1 | OnpeneneHne XMMUYECKOro coctaBa arMocdepsl.. M3mepenue yposus CO2
CamocrtosiTeibHas padoTa 00y4yalommMxcst 8
1 | 3ammra 030HOBOTO 3KpaHa OT XMMUYECKOI'0 3arpsi3HEHHs
2 | KucnoTtHsle 10Xau
3 | OxpaHa oKpyxaroliei cpepl OT XUMUYECKOTO 3arpsi3HeHUs
4 | 3ammTa OKpYy>KaroIieil Cpeibl OT 3arps3HEHUS TSHKEIIBIMU METalIaMH,
COEMHEHUSIMH a30Ta, CEPBbl, YIIIepoaa.
Tema 1.40prannyeckas Coaep:xkaHue yueOHOIr0 MaTepuaJia 14
XUMHS 1 | OcHOBHBIE MOHATHSI OPTraHUYECKON XUMHUHMH TEOPUsI CTPOCHUS OPraHUYECKUX COeTMHEHUN 1
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YTreBo1opoibl U UX IPUPOJHBIE HICTOYHUKH

w

Kucnopozaconepxamme oprannyeckuecoeuaenus. CupTsl, KapOOHOBBIE KUCIOTH U
CJIO’KHBIE Y(PHPBI

er’IeBOI[BII TJIFOKO034, KpaxMaJl, HCJIJIK0JI03a.

A3zoTcoaepKaline OpraHuuecKie COSIMHCHUSI.

['eHeTnyeckas CBsA3b MEXKY KJIACCAMU OPTraHUYECKUX COCTMHEHUM.

~N|o|o b~

IInacTmMacchl 1 BOJIOKHA.

HpaKTH‘leCROC 3aHATHC.

HonyquHe OTHUJICHA U €T0 B3aHMO,Z[CI>'ICTBI/IC C paCTBOPOM II€pMaHI'aHaTa KaJIns, 6pOMHOI‘/'I BOI[Oﬁ.

XHWMHYECKUE CBOMCTBA YKCYCHOM KHCIIOTHI

I_[BeTHLIe pCaKIuu OEIKOB.

A IWINF

Pacno3naBanue miacTMace ¥ BOJIOKOH.

CamocrosiTejibHasi padoTa 00y4YarIuxcst

I/ICTOpI/IH BO3HHUKHOBCHUA U PA3BUTHUA OpraHquCKOﬁ XHUMHU.

YTrneBoJibl M UX pOJib B )KHBOU IPUPOJIE.

Heq)TL, ras, KaMEHHBIN YroJib — HNpUpPOAHBIC UCTOYHUKHU YITICBOAOPOJ0B.

JKupbl Kak IPOAYKT NUTAHKS M XUMHYECKOE CBhIPhE.

Cpe,Z[CTBa TUTMCHBI HA OCHOBC KHCJIOPOACOACPIKAIINX OPIraHUYCCKUX COG,Z[HHCHHI;'I.

OO RWINF

CUHTETHYECKHUE MOKOHOIUEC CPEACTBA: JOCTOMHCTBA N HCJOCTATKH.

12

Tema 1.5 Xumus u
OPraHM3M 4YeJIOBEKa

Con

ep:kaHHe Y4eOHOro MaTepuaJa

XHUMHUYECKHE DJIEMEHTHI B OpraHnu3Mc 4CJIOBCKaA.

OpFaHI/I‘{eCKHC N HCOPIraHNMYCCKHUEC BCUICCTBA.

OCHOBHBIC KU3HECHHO H606XOI[I/IMLIe COCOMHCHUA 6CJ'IKI/I, JKHUPLBI U YTJICBOJBI.

YrneBo/ibl - rIaBHbIM KICTOYHUK SHEPTUU OpraHu3Ma. Poiib )KMpOB B OpraHU3Me, XOJIECTEPUH.

g1l hIW|IN|F

MuHepanbHble BELIECTBA B MPOJAYKTaX MUTaHUS, MUIEBbIe JoOaBkH. COaTaHCUPOBaAaHHOE
IIUTaHUE.

1-2

JlabopaTopHble 3aHATHSA

Amnann3 cocraBa MOJIOKa
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5 | Hapyurenue cBOCTB GEIKOB MpH ASHCTBUM HA HHUX AJIKOTOJS.

CamocrosiTesbHAasi padoTa 00y4ar0IMXCs 9
1 | Dxonoruyeckue acreKkThl UCIOIb30BAHUS YIIIEBOAOPOIHOTO ChIPbSL.
2 | XonecTtepuH U €ro pojib B 3J0POBbE YEIOBEKA.
3 | «KuzHbp-3TO c1ocob cymiecTBOBaHUS OEIKOBBIX TE»
4 DrtaHoII: Belanyaiiiee 61aro U CTpaurHoe 3710
Pa3zneu 2. Buojiorus ¢ 3jieMeHTAMH YKOJIOTHH 116
Tema 2.1. Haubosee Coaep:xanue yue0HOro MaTepHaJia 6 1-2
o0mume npexacrasjiaedus | 1 YpOBHU OpraHu3alMy )KUBOW MAaTepUU
0 *KH3HH. 2 | OcHOBHBIE CBOMCTBA KHBOT'O MHOTOOOpa3us
3 | Ucropus npeacTapieHui 0 BO3HUKHOBEHUU JKU3HH Ha 3eMJIe
IpakTHYeCcKoe 3aHsITHE. 2 2
1 CBoIICTBA )KMBBIX OPraHU3MOB
CamocrosiTeibHass padoTa 00y4yalommxcst 6 3
1 | XKuzsb, ee CYIIHOCTh ¥ MPOUCXOKICHHE
2 | CoBpeMeHHBIE B3TJIs1bI HA IPOMCXOXKICHUE YEIIOBEKA: CTOJKHOBEHHE MHCHHUH.
Tema 2.2. Knerounoe Conep:xanue yueOHOT0 MaTepHaJia 22
CTpoeHue opranmsmos. | 1 BBeneHnus B IUTOJIOTHIO 1-2
2 | Ponp HEOpraHWYEeCKUX U OPTAaHWYECKUX BEIIECTB KIICTKH.
3 | Ctpoenue knetok. OCHOBHBIE OPTaHOUBI U UX (DYHKIIHH.
4 | Metabonusm. Posib B HeM ¢pepMeHTOB
5 Moznekyna IHK — HocuTenbp Hacne CTBEeHHOM nHpopManuu
6 I'eHeTnYecKnil KOX
7 | JleneHue KIETKU-OCHOBA POCTA, PA3BUTHS U Pa3MHOKEHHSI OPTaHU3MOB.
8 | Heknerounsle popmbl Ku3HU-BUPYCHL [IpodunakTrka v geueHne BUPYCHBIX 3a00IeBaHHIA
9 HacnencTBeHHOCTh U U3MEHUYHUBOCTD
10 | [IpuunHbBI HaCTIEICTBEHHBIX U3MEHEHUN
11 | 3nHaueHue reHETUKHU TSI MEAULTUHEI

11




HpaKaneCRne 3aHATHSA

1 | Crpoenue u HyHKIIUM IPOKAPUOTHUECKON KIETKU

2 | JleneHue KIeTKU, MUTO3

3 Pemenne OJICMCHTAPHBIX I'CHCTHYCCKUX 3aJa4.

CamocTosiTejibHasi padoTa 00y4arIuxcsi 16
1 | Ucropus u pa3BuTHE 3HAaHUH O KIIETKE.
2 | CoBpeMeHHbIE METO/Ibl UCCIIEIOBAHMSI KJICTKH.
3 | «Kuerka - eaMHUIIA CTPOSHHUSI U )KU3HECSTEILHOCTH OPTaHU3Ma)
4 | buosornyeckoe 3Hau€HHE XMMUYECKHX 3JIECMEHTOB.
5 | Ponb BoJbI Kak pacTBOPUTENSI U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEN
cpezbl opranu3mMoB. Heopranuueckue HOHBI.
6 | Bupycsl — Bo30yauTenu nH()EKIMOHHBIX 3a00eBanuil;. Bupyc nMmmyHnonedunnra yenopexa
(BUY). IMpodunaktuka BUY-nundexnmn.
7 | Mcropus npeacTaBieHuil 0 HACIeICTBEHHOCTH U U3MEHYMBOCTH.
8 | HacnencrBeHHble 00JI€3HU M UX MPODUIAKTHKA
Tema 2.3. Coaep:xanue yue0HOro MaTepHaJia 8
Opranusm yejgoBekam |1 | 3HaueHue NUTAHUS JUIsSl pOCTA, PA3BUTHS M KU3HEIESITEIbHOCTH OpraH1u3Ma.
OCHOBHbIE MposiBJIeHUs1 | 2 | JIpIxaHre OpraHu3MOB KakK CIOco0 MOJTyYEeHHs SHEPTUU
€ro 3 BuyTpeHHss cpesia opraHiu3Ma: KpoBb, TKAHEBAsI JKUAKOCTb, TUMPa
KUBHEACHATCIBHOCTH 4 Bricmiast HepBHas JeATEIbHCTD
JlabopaTopHble 3aHATHS 14
1 CocTaBiieHH€ NUIIEBOIO pallMOHa.
2 | OnpezneneHye KOOPAMHALMY IBHKEHHS
3 | Awmwxenne. KocTu, MBIIIIBL, CYX0KHJIIHSI, KOMIIOHEHTHI OTIOPHO-/IBUTaTEIbHON CHCTEMBI
4 | CepreuHo-cocyaucTas cucTemMa
5 | YromsieHue npu CTaTUUECKON M TMHAMUYECKON paboTe
6 | Onpenenenue paboTOCIIOCOOHOCTH YEIIOBEKA
7 | BpisiBnenue o0bemMa KpaTKOBPEMEHHOM MaMsITH,
CamocrtosiTeibHasA padoTa 00y4yalommxcst 7
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1 | OOuee npeacraBieHrne 00 OpraHU3ME U CAMOPETYIISALUN
2 | @aKTOphI BIUSIONIME HA 3I0POBbE YepPe3 IKOJOTHIO
3 | BausiHue ajgkoronnsma, HApKOMaHUH, KYpPEeHHUs HA HACIEACTBEHHOCTb.
Coaep:xanue yueOHOro MaTepuaJia 15
Tema 2.4. 1 | Dxonmoruueckue GakTopsl 2
Yes10Bek H 2 | IlonsaTus OuoreoneHo3a, 3KOCUCTEMBI U 6uocdeppl. Y CTOWYHMBOCTh SKOCHCTEM
OKpY:Kawias cpeaa 3 ITniieBble CBA3U B 3KOCUCTEME
4 | CamoperyJsius B 9KOCUCTEMaX, UX pa3BUTHE U CMEHA
5 | buocdepa-rinobaibHas sKocucTEMA
6 | Yuenue B. U. Bepnanckoro o Ouocdepe, Hoocdepe, :KUBOM BEUIECTBE U €ro QYHKIUAX B
ounochepe
7 | I'mobanbHble n3MeHeHus B 6uocdepe noj BIUSHUEM AESITEbHOCTH YeIOBEKa
8 | [Ipobiaema ycTOMYMBOTO pa3BUTHS OHOCHEPHI
IIpakTHyecKue 3aHATHS 4 2
1 | KpyroBopoT BemiecTB 1 npeBpalieHrne YJHEPriuH B SKOCUCTEMAX
2 | Crparerus BbDKMBAHHI YeJIBEUECTBA M KHIEHIHS YCTHYMBOTO PAa3BUTHS
CamocrosiTesibHas padoTa 00yYaIIUXCS 10 3
1 | PanimoHabHOE IPUPOJIOTIONH30BAHUE
2 | B3auMocBsi3b IpUpO/IbI U 00IECTBA
3 | AHTpomOoreHHbIe BO3ICHCTBHSI HA PUPOIHBIE OHMOTEOIEHO3HI
4 | Ilpobiema ycTOMYMBOTO pa3BUTHs OMOChepbl
5 | 3anmoBenHuKH U 3aKa3HuKu Poccum.
Pa3nea 3. ®uszuka 118
Tema 3.1. OcHOBBI Copepxanue y4yeOHOIro MaTepuasa 21 1-2
MOJIEKYJSApHO# (pu3uku | 1 | OcHOBBI MOJIEKYIISIPHO-KUHETHUECKON Teopun. MaeanbHblii ras. 12
U TEPMOIMHAMHUKA 2 | 'a30BBIE 3aKOHBI. AGCOIIOTHBIIN HYJIb TEMIEpaTyphl. TepMoarHAMUUECKas IIKaja TEMIEeparTyp.
3 | OnwiTHas nmpoBepka 3akoHa ['eit-Jlroccaka
4 | OcHOBBI TEPMOAMHAMUKHI
IIpakTH4eckue 3aHATHSA 4 2
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[Tpunmun gerictBus TertoBor Mamuubl. KII/] TermmoBoro npurarens. Bropoe Havano
TEPMOJIMHAMUKH.

2

TenoBsie aBurarenu, OxpaHa mpUPOJIbI.

JlaGopaTopHnas pabora

1 \ OneiTHas nposepka 3akoHa I'eli-Jlroccaka.
CamocrosiTebHasi paéoTa 9 3
1 | Pabota ¢ yueGHOI JiuTepaTypoi 1 HanMcaHue cooOlIeHus Ha TeMy: TemnepaTtypa u eé
u3Mepenue. TepMmoanHaMUyUecKas IIKajga TEMIEepaTyp.
2 | XonoauiibHble MallluHBbI.
3 | Tennosble nBurarenu. KapGroparepHplil ABUraTelb.
4 [TeperpeTslil map U €ro UCHOJIb30BAHUE B TEXHUKE
Tema 3.2. CBoiicTBa Coaep:xanue yue0HOro MaTepHaJia 14
NapoB, JKUAKOCTeH 1 1 | CaoiicTBa napos. 8 1-2
TBEPABIX TeJl 2 CBoiICTBA )KUIKOCTE.
3 | Pa3oBble nepexo/ipl Ha 3emiie U B KOCMOCE.
4 | JluarpamMma ¢a3zoBbIx nepexo1oB. TpoiiHas Touka
IIpakTHyeckue 3aHATHS 4 1-2
1 | CgoiicTBa TBEpABIX TEIN.
2 | Tpoiinas Touka. OCOOEHHOCTH TEMJIOBOT'O PACIIMPEHUS BOJIBL.
Jlaboparopnasi pabora 2
1 | Onpenenenue BIaXHOCTH BO3IyXa
CamocrosiTeibHas padoTa 00y4alOIIMXCs 8 3

1 | PaGora c yueOHOI uTepaTypoii U HarucaHue coodieHus Ha TeMy: [leperpeTsiii nap u ero
UCIIOJIb30BaHUE B TEXHUKE.

2 | OnpeneneHne BIXHOCTH BO3IyXa

3 Buytpennee Tpenue B xKuAKOCTH. Bsaskocts. [lonmmepst

4 | Buyrpennee crpoenue 3emnu u miaaner. Cyoaumanus.
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5

‘ PactBopsI 1 crutaBsl. MeTEOpUTEI.

Tema 3.3 Coaep:xxanue yueOHOro MaTepHaJia 26
Ocnosel 1 | DaekTpuyeckoe moJe. 10 1-2
JIEKTPOAMHAMIKH 2 | 3aKOHBI HOCTOSIHHOTO TOKA.
3 | DHeKTpuYecKHuid TOK B JIEKTPOIUTAX
4 | DneKTpUYECKUH TOK B ra3ax U BaKyyme
5 | DnexTpudeckuil TOK B OJIYIPOBOIHUKAX
IIpakTHYeckHe 3aHATHA 6 1-2
1 | DaexkTpuueckuil TOK B MeTaJIax
2 | MarautHoe noJe.
3 | DnexTpomMarHuTHAs MHIYKIIHS.
Jlaboparopnasi padora 2 2
1 | Omnpenenenne DJIC 1 BHYyTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.
CamocrtosiTeibHasA padoTa 00y4yaommxcst 8
1 | TensoBoe neficTBUE TOKA 3
2 | DaekTpu4ecKuil TOK B MeTaslaX U 3JIEKTPOJIUTAX
3 | l'anpBaHMuECKHUE 3MEMEHTHl. AKKYMYJISITOPBI.
4 | Tlonarue o ma3zMe. DNEKTPUUYECKUI TOK B BAKYyMeE
5 | HoxaroroButk KOHCHEKT HAa TeMy: [loynpoBOAHHUKOBBIE IPUOOPBHI.
6 | MarauTHbIe CBOMCTBA BENIECTBA
7 | Ponb MarHUTHBIX MOJIEH B SIBIEHUSX, Iporcxosamux Ha CosHie.
Coaep:xanue yueOHOIro MaTepuaJia 11
Tema 3.4 1 | DnekTpoMarHuTHbIE KOJeOaHUs 6 1-2
JIEKTPOMATHUTHDIE 2 | DneKTpOMarHUTHBIE BOJIHBI
KOJIeOaHUsI U BOJIHBI. 3 | Uzo6perenue paauo A.C.ITomnoBbIM.
JlabopaTopnasi paGora 2 2
1 ‘ OmnpezneneHue yCKOpEeHUs: CBOOOIHOTO MaJJeHHs C TIOMOIIbI0 MATEMATHYECKOTO MasTHUKA
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CamocrosiTe1bHas padoTa 00y4arOmMXCs 3 3
1 | ABrokonebanus . Mctopus 31eKTpupUKAIMK CTPAHBI
2 | Tparcdopmaropsl
3 | [IpumeneHue J1eKTPOMArHUTHBIX BOJIH.
Tema 3.5 OnTuka Copnepxxanue y4eOHOro MaTepuasa 15
1 | [Ipupona cBera 10 1-2
2 BoiHoBBIE CBOMCTBA CBETA
3 | UnTepdepenmus cBera
4 | Iudpakuus ceta.
Jucnepcus cBera
IIpakTHyecKue 3aHATHS
1|
CamocrosiTeibHasA padoTa 00y4yalmMXxcst 5 3
1 | UcrouHuku cBera
2 | Ucnonp3oBanne nHTEP(EPEHIINN B HAYKE U TEXHUKE
3 | Ucnonp3oBanue nHTEp(PEPEHIINU B HAYKE U TEXHUKE
Tema 3.6. OcHOBBI Coaep:xanue yueOHOro MaTepuaJia 5
CrenHaIbHOI Teopuu 1 | Ilpunnun otHocuTenbHOCTH B pusmke. [IpeobpazoBanus ["anumnes. 4 1-2
OTHOCHTEILHOCTH 2 | Mocrynare Ditnmreiina. [Ipeodpazosanus JlopeHna.
CamocrtosiTeibHass padoTa 00y4yalommxcst 1 3
1 | PenATUBUCTCKUI 3aKOH CI0XKEHUSI CKOPOCTEH
Tema 3.7 Copepxxanue yuyeOHOIro MaTepuasa 17
JJeMeHThI KBaHTOBOI | 1 | KBaHToBas ontuka 5 1
puzuku 2 | ®usmka aroma.
3 | Ycnexu v nepcrneKTHBBI pa3BUTUSI aTOMHOM 3HEPreTUKH
IpakTHyeckue 3aHATHS 4 1-2

1

®du3nka aTOMHOI'O sapa.
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DJIeMEHTapHBIE YaCTUIIBI

JlabopaTopnasi paGora 2 1-2

1 | M3yyeHue TpEeKOB 3apsyKEHHbBIX YACTHIL

CamocrosiTe1bHast padoTa 00y4yaommxcst 6 3

1 | Mcnosp30BaHuEe paluOAKTUBHBIX M30TONOB B TEXHUYECKUX LIETSX.

2 | PeHTreHOBCKHE JIy4H M €ro UCIOJIb30BaHUE B TEXHUKE U MEULIMHE.

3 | YupTpa3ByK U €ro UCHOJIb30BAaHUE B TEXHUKE U MEJIUIMHE.

4 | buosornyeckoe neicTBUE paAMOaKTUBHBIX U3IYYECHUH.
Tema 3.8. Copepxxanue yueOHOIro MaTepuasa 2
TepmosiiepHblii CHHTeS. || T Tepyosaeprblii curTes. [Ipo6iiemMa TepMOsICPHON SHEPTETHKHI 2 1-2

353(233+1
17)
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3. YCJIOBUS PEAJINBALIAUA ITPOT'PAMMBI TUCHAIIJIMHBI
3.1. TpebGoBaHHusi K MUHUMAJbLHOMY MAaTePUAJIbLHO-TEXHUYECKOMY
o0ecrneyeHun10

Peannsaunﬂ IIporpaMmbl JUCHUITIIMHBI «€CCTCCTBO3HAHUEC) IPCAIIOJIaracT HaJInu4ue y‘-IC6HBIX

- KaOMHETOB:
e (usuky;
®  XUMWH;

® CeCTECTBO3HAHMA C METOJMKOI MPEro1aBaHus;
1.060pynoBanue yueOHOro KaOMHETa U pabounx MecT kKabnHeTra «DU3UKU».
- paboumne MecTa 1o KOJIMYECTBY 00YJarOIIXCs;
- pabouee MECTO MPero1aBaTes;
- HHTEPAKTUBHAS TOCKA C METOJIMYECKAM 00ECIICUCHUEM;
- IEPCOHAIILHBII KOMITBIOTED;
- IPOEKTOP;
-KOMIIIEKT y4eOHO-METOMUECKUX MaTepHaIoB, METOANYECKUE PEKOMEHIALNY U pa3padoTKH;
- TUTIOBBIE CTEHJIbI, TUIAKATHI.
2.000pynoBaHue yueOHOro kabnHera 1 pabouux MecT KabuHeTa «XUMHH».
- pabouue MecTa 1o KOJIMYECTBY 00YJarOIUXCs;
- pabodee MECTO MPeroIaBaTes;
- HHTEPAaKTUBHASI JOCKA C METOJIMYECKAM O00ECTICUCHUEM;
- IEPCOHAIILHBII KOMITBIOTED;
- IPOEKTOP;
-KOMIIJIEKT y4eOHO-METOMUECKUX MaTepHaIoB, METOANYECKUE PEKOMEHJAIIUY U Pa3padOTKH;
- TUTIOBBIE CTEHJIbI, TUIAKATHI.

18



3.2. UudopmanmonHoe odecnevyeHne o0yueHust

IlepeyeHb pekoMeHayeMbIX y4eOHbIX u31aHuii, UHTepHeT-pecypcos,
JAONOJIHUTEIbHOM JIUTEPATYPhI

1. JImutpueBa B.®. ®usuka. YueOHUK U1l CTYA.00pa30BaT. yUpexKACHUH cpem.pod.
obpazoBanus. M., 2005r.

2. @wusuka asa npodeccuil U CIeruaibHOCTEH COIMaIbHO-9KOHOMUYECKOTO M TYMaHUTAPHOTO
npoduneit: yaeOHUK uIst 00pa3oBaT. YUpeKICHUNH HAYaIbHOTO U CPEIHETO TIPod.

obpazopanus / [1.1. Camoiinenko. — 4-¢ u3a., crep. — M.: 3narenbckuii IEHTp «AKaaeMusi»,
2013. — 496 c. ( bubnmoreka MIOW)

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

4.KacpsiHOB B.A. ®u3unka 10 ki1.: YaeOHUK A1 00111e00pa3oBaTeIbHBIX YIeOHBIX 3aBeleHui. — M.,
2005r.

5. lN'abpuensu O.C. Xumus. 9,10,11 k1. — M., 2000,2003.

6. Tumodeena C.C., Mensenera C.A., Jlapuonosa E.1O., «OCHOBBI COBpEMEHHOI'O €CTECTBO3HAHMUS
1 sKosorus»:- PoctoB —Ha -Jlony «®enukc», 2004r.

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

8. Kamenckuii A.A., Kpukcynos E.A., [Taceunuk B.B. buonorus. Beenenue B o01ryro Ouonoruto u
skoJioruo. 9 xi. M.,-2000.

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

10. ®enepanbHbIi KOMIOHEHT FOCYJAPCTBEHHOTO CTaHAapTa 0011ero oopa3oBanus./MUHUCTEPCTBO
obpazoBanust P®.-M., 2004.

11. ITerpocona P.A., I'onos B.I1., CuBornazos B.U., Ctpayn E.K., «EcrecTBO3HaHUE 1 OCHOBBI
skoiorumy». M., Academia, 1998.

12. Ky3nenoBa H.E. O6yuyenne xumun Ha ocHoBe MexnpeameTHoit nnrerpauuu/ H.E. Ky3nenosa.
M.A. IIlatanos.-M., 2004.

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

14. Xumus B MIKOJIE: HAYYHO-TCOPETUUECKUN U METOANYECKUHN KypHAT YUpek/IeH MUHHUCTEPCTBOM
oOpa3oBaHus 1 Hayku PO

15. buonorus B mkone. HayuyHo-meronndeckuii xxypHan. Yupeautens: OOO «lllkonbHas npeccay.
16. 1 centa6psa Xumus: [Ipunoxenue k razere «1 ceHTAOps» yupexsieH MUHUCTEPCTBOM
oOpa3oBanus U Hayku PO.

17. ®usuka B mIKoJe: HAyYHO TEOPETUUYECKUN U METOIMYECKUH JKypHAIl yupexkieH MUHUCTEPCTBOM
oOpa3oBaHus 1 Hayku PO

18. DnexTpoHHOE yuebHOE mocodne «JleMOHCTpaMOHHOE TIIaHUPOBaHUE, «OOIIast XUMHSD
«OO0O0O PMT komnanum» r. Boarorpan

19. Otkperras ¢puzuka B 2 4. (CD) [Mog.pen. C.M. Kozena. — M.: OO0 «®wu3ukony, 2002

20. Peneturop ®uzuxa(CD) — M.: AO3T «lcy, 1998
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21. O6pazoBanue 3.0. OOpa3zoBaTeabHBIN KOMILIEKC: OMOIMOTEKA SJIEKTPOHHBIX HATJISITHBIX
nocoouit «®u3uka (7-11 xi.)» (CD). / H.K. Xannanos, /[.B. basanuH, - Jlaboparopus Gpu3uku u
actpoHomuu MOCO PAO: [Ipoda, @opma3za, I[ITTY — [Tepms.-2004

22. Myxuna T.I1. MynbTumMeuanpoeKkTopsl B 00pa3oBaTeabHOM mporecce. — http:/ www. astu. org/
content/ userimages /fale/ upr_1_ 2009 /04.pdf

HNuTepHeT pecypcenl:

www. class-fizika. nard. ru («Kacc!Hast mocka ajist it0003HATEIBHBIX»).

www. physiks. nad/ ru («®u3nka B aHEMaIUIX»).

www. interneturok. ru («Buaeoypoku 1o mpeamMeram mKOJIbHOW IPOTpaMMBbI»).

WWW. chemistry-chemists. com/ index. html (3;1eKTpOHHBIH KypHATT «XUMHUKH B XHMHUS).
www. pvg. mk. ru (omummuazna «ITokopu BopoObeBBI TOPBI»).

www. hemi. wallst. ru («Xumust. O6pa3oBaTeIbHbIN CANT IS IIKOJIBHUKOBY).

www. alhimikov. net (OGpa3oBaTeNbHBINA CAUT AJIS IIKOJIEHUKOB).

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

www. hvsh. ru (kypHait «XUMUS B IIKOJIE).

www. hij. ru (kypHan «XuMHS U KUZHBY).

10 www. biology. asvu. ru (Bcst 6uonorusi. CoBpemMeHHast OnOJIOTHS, CTaTbU, HOBOCTH,
OuOIIMOTEKA).

11. www. window. edu. ru/ window (EnnHoe OKHO oCcTyma K 00pa3oBaTelbHBIM pecypcam
HNHTepHeTa o OMOJIOTHH).

12. wwwkrugosvetru/yausepcanbhas sHImKioneaus «Kpyrocser»/;

13. http://sciteclibrary. ru/nay4no- TexHudyeckas OndIHOTEKA/
14. wwwauditorium. ru/oubimoreka nHCTUTYTa «OTKPHITOE OOIIECTBOY/
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4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOM JESATEJIBHOCTH

OBYYAIOLIUXCS

Coaepxanue o0y4eHust

XapakTepUCTHKA OCHOBHBIX BH/J0B Y4Ye0HOIl /1eATeJbHOCTH
CTYA€HTOB (Ha YPOBHE Y4eOHBIX JIeiicTBHI)

Paznen 1. XuMus ¢ 3jieMeHTaAaMH DKOJIOTHH

Tema 1.1 OcHoBHBIE
MOHATHSA U 32AK0HBI
XUMUH

VMeHue 1ath ONpeeeHHe U OIIEpUPOBaTh CIECAYIOIUMU
XMMHYECKHMU TIOHSTUSIMH: «BEIIECTBOY, «XUMHUYECKHN
AJIEMEHTY, «aTOM», «MOJIEKYJIa», «OTHOCUTEIIbHBIC AaTOMHAS
MOJIEKYJISIPHAS! MACChI», HOHY, «aJUIOTPOIHSD», «H30TOIBDY,
«XMMHYECKAst CBA3bY, «IIIEKTPOOTPHLIATEILHOCTHY,
«BAJICHTHOCTB», «CTEIICHb OKHCICHUS», «MOJIbY, «MOJISPHAs
Maccay, «MOJIIPHBIN 00beM ra3000pa3HbIX BEIIECTBY,

DopMyIMpPOBAHHUE 3aKOHOB COXPAaHEHUsI MAaCChl BELIECTB U
IIOCTOSIHCTBA COCTABA BELIECTB. Y CTAHOBJICHUE IPUYNHHO-
CJIEICTBEHHOM CBSI3U MEXKIY COAECPKaHUEM DTUX 3aKOHOB U
HaIMCaHUEM XUMHUYECKUX (OPMYI U ypaBHEHUH.

PackpeiTue ¢usnueckoro cmbiciaa cuMBoiauKu [lepuoanueckoit
TabauIbl XuMHueckux snemMeHToB /1. . Menzaeneesa (HoMepoB
3JIEMEHTA, IEpU0/1a, TPYIIIIbI) U YCTAHOBJIEHUE IPUYUHHO-
CIIEACTBEHHOMU CBA3M MEXKIY CTPOECHUEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHUsI CBOWCTB 2JIEMEHTOB U
00pa30BaHHBIX UMU BELIECTB B IEPUOJAX U IPYIMIAX.

XapakTepuCTUKA 3JIEMEHTOB MaJIbIX EPUOJIOB 110 UX
nonoxeHuro B Ilepuonnueckon cucreme 1. 1. Menneneena

Tema 1.2 Boja,
pacTBoOpbI

PackpsITHe BKI1aa XUMUYECKON KAPTUHBI MUPA B €IUHYIO
€CTECTBEHHO - HAYYHYIO KAPTUHY MHpa. XapaKTepUCTUKA XUMUH
KaK IMPOU3BOANUTENIbHON CHIIBI O0IIeCTBa. Y CTAHOBJICHUE
3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEUIECTB OT CTPOCHUS
aTOMOB 00pa3yIOUINX UX. YMEHHUE JaTh ONpeeieHue U
ONEPUPOBATH CIEAYIOINMHA XUMAYECKUMH MOHATHIMMU:
«BEIIECTBO», «XUMHUUYECKHUH .DJIEMEHT», «aTOM», «MOJIEKYJIa»,
«OTHOCHUTEJIBHBIE aTOMHAsl U MOJIEKYJIIPHAs MACChI», KHOH»,
«QITIOTPOIUAY», «A30TOIBD, «XUMUYECKAsI CBA3bY,
«QIEKTPOOTPULATEIIBHOCTDY, «BAJICHTHOCTDY, «CTEIEHb
OKHCIICHUS», «MOJIbY», «MOJISIpHAsi Maccay, «MOJISIPHBIA 00beM
ra3000pa3HbIX BELIECTBY», BELIECTBA MOJIEKYISPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHUS», «PACTBOPBI», «JIEKTPOJIUT U
HEIEKTPOJIATY, «QJEKTPOIUTHYECKAS JUCCOLUALU»,
«OKHCIIUTEIIb U BOCCTAHOBUTEIIbY, OKUCICHUE U
BOCCTAHOBJICHHEY, «CKOPOCTh XUMHUYECKON peaKkum»,
«XMMHUYECKOE PAaBHOBECUEY.

Tema 1.3 Xumuueckue
npoueccosl B atMmocgepe

CobmroieHue mpaBuil SKOJOTHYECKH TPAMOTHOTO MTOBEACHHUS B
OoKpy:xaroien cpene. OreHKa BIUIHUS XUMHYECKOTO
3arpsi3HEHUs] OKPYKaIOIIeH Cpeibl Ha OpTraHM3M YeJIOBEKa U
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JpyTrHue *XKuBble opranu3mMbl. CoOmoieHre mpaBuil 0€3011acHOTo
oOpallleHHsI ¢ TOPIOYMMHU ¥ TOKCUYHBIMHU BEIICCTBAMH,
naboparopHbIM o0opyaoBaHueM. Kputrnyeckas omeHka
JIOCTOBEPHOCTH XUMHUYECCKOI HHPOPMAIIMH, TOCTYIAIOIICH 13
Pa3HbIX UCTOYHUKOB

Tema 1.4 Xumusa u
OPraHM3M YeJIOBEKa

XapakTepuCTUKA COCTAaBa, CTPOECHUS M OOLIMX CBOMCTB
BaKHEHIINX KJIAaCCOB HEOPTaHUYECKUX coeMHeHni.Oncanue
COCTaBa U CBOWCTB BaKHEHIINX MPEICTaBUTENIENH OPraHMUECKUX
COEMHEHUII: METaHOJIa U 3TAHOJIa, CIIOKHBIX 3()UPOB, )KUPOB,
MBI, KapOOHOBBIX KHCJIOT (YKCYCHON KHCIIOTHI),
MOHOCaxapu0B (IJII0KO03bl), TUcCaXapuaoB (caxaposbl),
noJiucaxapuoB (Kpaxmasa U LeJUII0JI03bl), aMUHOKHUCIIOT,
0€JIKOB, NCKYCCTBEHHBIX U CHHTETHUECKUX MOJIMMEPOB

Pa3n

ea 2. buoyorusa ¢ 3jieMeHTaMH YKOJIOTMH

Tema 2.1. HamubGoJuee
o01uIue npeacTaBjieHus: 0
JKH3HH.

YMeHue aHanu3upoBaTh U OLICHUBATH Pa3IMYHbIE TUIIOTE3bI
IIPOUCXOXKACHUSI )KU3HU Ha 3eMIIe.

PazButue criocobHOCTEN SICHO M TOYHO U3JaraTb CBOM MBICIIH,
JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHUSI, BOCIPUHUMATD U
aHAJIM3UPOBATh MHEHMsI COOECETHUKOB, IPU3HABas IIPABO
JpYyroro 4ejJ0BeKa Ha MHOE MHEHHE.  3HAKOMCTBO C KJIETOYHOU
TEOpUel CTpoeHUs1 opranu3MoB.Ilomyuenue npeacrabieHus o
POJIM OPraHUYECKUX U HEOPraHUUECKUX BEIIECTB B
KJIeTKe.3HaHUEe CTPOEHUS KJIETOK I10 pe3ysbTaTraM paboThl cO
CBETOBBIM MUKPOCKOIIOM. Y MEHHE OMHICHIBATH MUKPOIIpENapaThl
KJIETOK pacTEeHUI. Y MEHUE CPAaBHUBATH CTPOCHUE KIIETOK
pacTeHUl U KUBOTHBIX.

Tema 2.2. OpranausMm | 3HaHHE OCHOBHBIX CIIOCOOOB Pa3MHOXKEHHUSI OPTaHU3MOB, CTa TN
YyejioBeKa W OCHOBHBIE | OHTOT€HE3a Ha MIPUMEpE ueloBeKa.3HaHUe MPUIHH,
NPOABJICHUA €ro | BBI3BIBAIOIINX HAPYIICHUs B Pa3BUTUN OPraHU3MOB. Y MEHUE
JKU3HEAeATEIbHOCTH M0JIb30BaThCS TEHETUYECKON TEPMUHOIOTHEN U
CHUMBOJINKO.3HaHe 0COOEHHOCTEN HACIIEACTBEHHON 1
HEHACJIeJICTBEHHOW M3MEHYMBOCTU U UX OMOJIOTHYECKON POJIH B
9BOJJIOIINU XKUBOTO. YMCHI/IC JO0Ka3bIBaTh pOI[CTBO YCJIOBCKA U
MJICKOTIMTAIOIINX, OOITHOCTh U PABEHCTBO YEJIOBEUECKUX pac
Tema 2.3. 3HaHNUe OCHOBHBIX YKOJIOTUYECKUX (PAKTOPOB U WX BIUSHUA HA

Ye10BeK M OKpY:Karouias
cpexa

OpFaHI/ISMBI.3HaHI/I€ OTINMYHUTCIBbHBIX IMTPU3HAKOB NCKYCCTBCHHBIX
cooOuiectB — arposkocucteM.Ilonydyenne npeacraBieHus o
CXEMe IKOCHCTEMBI Ha Ipumepe duocdepsl.JleMoHcTpalus
YMEHHUSI IOCTAHOBKH LIEJIEH 1€ATENbHOCTH, IIJITaHUPOBAHUE
CcOOCTBEHHOM JACATCIIBHOCTHU AJIs1 JOCTUIXKCHUS ITOCTABJIICHHBIX
LieJel, IpeIBUIEHUS BO3MOKHBIX PE3YyJIbTATOB ATUX ACHCTBUH,
opramru3alvii CAMOKOHTPOJIA U OLCHKHU IMOJTYYCHHBIX
pe3yabTatoB.O0yyeHne COOII0ICHHUIO TPABUII TOBEICHUS B
pupo/ie, 6epeKHOMY OTHOIICHHUIO K OMOJIOTHIECKUM 00bEKTaM
(pacTeHusIM 1 KHUBOTHBIM M UX COOOIIIECTBAM) U UX OXpaHE.
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Pa3nen 3. ®du3zuka

Tema 3.1. OcHoBbI
MOJIEKYJISIPHOH  (PU3UKHU
H TePMOJAMHAMMKA

DopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN MOJIEKYJIISPHO-
KUHETH4eCcKoi Teopuun. OnpeneneHre napaMmeTpoB BEIIECTBA B
ra3o00pa3HOM COCTOSTHUM Ha OCHOBAHUU YPaBHEHUS COCTOSTHUS
uaeansbHOro rasa. [Ipencrasnenue B Buje rpaduka H30XOpHOTO,
M300apHOTO U U30TEPMHUUYECKOTO MpoIieccoB. Brruncienue
cpenHeﬁ KHHETHYECKOM OHEPIrrUU TCIUIOBOT'O ABUXKCHUA MOJICKYII
10 U3BECTHOU TeMIepaType BeliecTBa. Mi3mepeHue BlIaKHOCTH
BO3ayXa. PacueT konuyecTBa TeII0Thl, HEOOXOIUMOTO /IS
OCYILIECTBIICHUS MpoIiecca MPEeBpaIIeHHs BEIIeCTBA U3 OJTHOTO
arperaTHOro COCTOsIHUS B ipyroe.PacueT naMeHenus
BHYTpPEHHEH HEpruu Te, padoThl U MEPEJaHHOTO KOJINYECTBa
TCIUIOTHI HAa OCHOBAHUH IEPBOI'0 3aKOHA TCPMOJUHAMUKH.
OObscHeHrEe TPUHILIUIIOB ICUCTBUS TEIUIOBBIX MAIIMH

Tema 3.2. CBoiicTBa
MapoB, KUJAKOCTEN 1
TBEPIBIX Tel.

3HaKOMCTBO CO CBOWMCTBAMM I1apOB, KPUTUYECKUM COCTOSHUEM
BemiectBa, d¢dekrom Jxoynsa-Tomcona. AOcomoTHas U
OTHOCHTEIIbHAs BIIAXKHOCTh Bo3ayxa. Touka pocel. Kunenwe.
Ileperpersiii map U ero UCHojb30BaHuE B TexHUKe. CBOMCTBa
TBEPABIX TeJ. THIBl KPUCTALIMYECKUX pemeTok. Jledhekrsr u
IIPUMECH B KpUCTaJIaX. YIIPyrue CBOMCTBA TBEPABIX TEJ. 3aKOH
I'yka. TemnoBoe paclmIMpeHHE TBEPABIX TEJI U KUIKOCTEH.
Oco6EHHOCTH TEMJIOBOT0 pacIMPEHUs BOJbL.

Tema 3.3
OCcHOBBI
JIEKTPOAMHAMUKHU

Brruucnenue cui B3auMOJEHCTBUS TOYEUHBIX JJIEKTPUYECKHUX
3aps10B.Beluncienne HanpsPKEHHOCTH U [TOTEHIUaIa
3JIEKTPUYECKOTO IOJISI OJHOTO ¥ HECKOJIBKUX TOYEYHBIX
3apsanoB.M3mepenue pasnoctu norenuuanos.lIpusenenue
IIPUMEPOB IPOBOJHUKOB, JUIIEKTPUKOB U
KoHieHcaTopoB.HabmroieHne BIeHUS 3IEKTPOCTaTUYECKOM
VHJYKLWH U SABJICHUS MOJIAPU3ALNAN TUIIEKTPUKA,
HaxOJAILErocs B JIEKTPUYECKOM II0JIE.

Tema 3.4
Crtpoenue atoma u
KBaHTOBas (pu3uka

dopmynupoBanue nocrynaroB bopa. Habmonenue nuneituatoro
Y HENIPEPBIBHOTO CIIEKTPOB.Pacuer 4acTOTHI U JIMHBI BOJIHBI
HCITyCKaeMOI'0 CBETa IPHU IepeXo/ie aToMa U3 OJHOI0
CTallMOHAPHOI'O COCTOSIHUSA B ipyroe.O0bsICHEHNE TPUHIINIIA
JencTBUA J1a3epa. PacyeT sHEpruu B3 aTOMHBIX
snep.IlonnmManne HEHHOCTH Hay4YHOT O TO3HAHUS MUpa HE
BOOOIIIE JIJIsl YEJIOBEUECTBA B LIEJIOM, a JUISl KaXKA0TO
o0yyJaroIerocs JIM4HO, IEHHOCTH OBJIQJICHUSI METOIOM HayYHOI'O
MO3HAHUS JJIS TOCTHIKEHUS YCIIEXOB JIFOOOM BUJI€ IPAKTUYECKOM
NEeATETbHOCTH

23




5. KPUTEPUU OLIEHKHA YYEBHO-UCCJEJTOBATEJIBCKOM U TIPOEKTHOM
JAEATEJIBHOCTH OBYYAIOIIINXCHA

KoHTpoub 1 o11eHKa pe3ynbTaTOB OCBOCHHUS JUCLMILIMHBI OCYLIECTBIISAETCS IIPENI01aBaTENIEM B
npoliecce MPOBEACHHS MTPAKTUYECKUX 3aHATHI U T1a00paTOPHBIX padoT, TECTUPOBAHMUS, & TAKKE
BBITIOJIHEHHS 00YUYaIOIMIMMUCS HHIUBUAYATbHBIX 3aHATHH, TPOeKTOB uccinepoBanuii(1I1).

Kputepun oniennBanus UI1 paspaboTansl ¢ yu4€Tom 1eseid u 3a1a4 NpoeKTHOW AEITEeIbHOCTH Ha
OCHOBAHUU NATUOAIIBHOM CUCTEMBI:

— «OTIAYHOY.

— UI1 HOCHUT HCcCleI0oBaTeNbCKU XapaKkTep, COAEPKUT TPAMOTHO H3JI0KCHHYIO TEOPETHIECKYIO 0a3y,
IyOOKHIA aHAIH3 MPOOIEMBI, XapaKTEPU3yeTCs JIOTHYHBIM, TTOCIIEA0BATEILHBIM U3JI0KEHUEM
MaTepuaia ¢ COOTBETCTBYIOIIUMHU BbIBOJIaMU M OOOCHOBAaHHBIMU MTPEITIOKEHUSIMHU.

— MMeeT noJI0KUTENIbHBIC OT3bIBBI PYKOBOOUTCIIA.

— HpI/I 3alIUTC HIT CTYACHT IIOKA3bIBACT I‘J'IY6OKI/IG 3HaHHA BOIIPOCOB TCMBI, CBO60,Z[HO Oonepupyer
JaHHBIMU UCCIICOOBAaHUA, JICTKO OTBCYACT HA IOCTABJICHHBIC BOIIPOCHI.

— «Xopomo».

— Pa6ora HOCHT I/ICCHG,Z[OBaTeHBCKI/Iﬁ XapaKTep, COACPIKUT I'PAMOTHO U3JIOKCHHYIO TCOPECTUYCCKYHO
633}/', JOCTATOYHO HO,Z[pO6HBII>i aHaJIu3 HpO6J'I€MBI, XapaKTCPU3YCTCA NMOCICAOBATCIIBHBIM U3JI0KCHUCM
MaTtcpHrajia C COOTBETCTBYIOIIMMU BbBIBOJAMU, OAHAKO C HC BIIOJIHEC 000CHOBaHHBIMU MNpCAJIOKCHUAMMU.

— NmeeT nonoKUTENbHBIN OT3bIB PYKOBOJIUTEIISA.

— Ilpu 3amuTe CTYIEHT NOKAa3bIBAET 3HAHUS BOIIPOCOB TEMBI, ONIEPUPYET JaHHBIMU UCCIIEI0BAaHUS, BO
BpeMs PE3EHTAllMU UCIIOIb3YET HarJsAHbIe TOcoOMs, 6€3 0COOBIX 3aTPyIHEHUN OTBEYAET Ha
MOCTaBJIEHHBIE BOIPOCHI.

- «YI[OBJ'IGTBOpI/ITeJ'IBHO».

— Pabora HOCHT HCCIIeIOBaTEIBbCKUI XapaKTep, COIEPKUT TEOPETUUECKYIO TTIaBy, Oa3upyercs Ha
MMPAKTUYCCKOM MaTepUuajic, HO OTINYACTCA ITOBECPXHOCTHBIM aHAJIN30M, B HeH IpoCMAaTpUBACTCA
HET0CJIeJ0BAaTeIbHOCTh H3JI0KEHUS MaTepHala.

— B ot3mIBE PYKOBOOUTEIISI UMCHOTCA 3aMCUYAHU 110 COACPIKAHUTO pa6OTBI.

- HpI/I 3alIUTC CTYACHT MPOABIISICT HCYBCPCHHOCTD, IIOKA3bIBACT c1aboe 3HaHHE BOIIPOCOB TEMBI, HC
JaéT IMOJIHOT'0, aprYMCHTUPOBAHHOT'O OTBETA HA 3a/IaHHBIC BOIIPOCHI.

— «HeynoBneTBopUTENTHEHON.

— Pabora He HOCHT HCCIICAO0BATCIILCKOI'0 XapaKTepa, HC OTBCUACT TpC6OBaHI/I$IM, H3JI0KCHHBIM B
MCTONYCCKUX YKA3aHUAX.
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— He umeeT BBIBOJIOB INOO OHU HOCSIT JIEKJIAPATUBHBIN XapakTep.
— B oT3b1BE pyKOBOIUTEISI UMEIOTCS CYLIECTBEHHBIE KPUTUYECKHE 3aMEUYAHUS.

— Ilpu 3amuTe CTyAEHT 3aTpyAHIETCS OTBEYATh HA IOCTABICHHBIE BOMPOCHI IO TEME, HE 3HAET TEOPUU
BOIIPOCA, ITPU OTBETE JIOMYCKAET CYIECTBEHHBIC OIIUOKH.

OHCHKa 34 BBIIIOJIHCHUEC ITPOCKTA HA OCHOBAHWHU ITPOTOKOJIA 3alllUThI UIT:

— BBICTABIISICTCS B yUeOHBIH KypHan B rpady, o0o3naueHnyto «UI1» n qatupoBaHHYIO 1aTOW 3alUTHI
UII B cooTBETCTBUHU ¢ YU€OHOH AUCIUIUIMHOMN, ITO KOTOPO# oOydaromumcst 6611 cozmaan UII;

— ykazbiBaercs B qumiome o CI1O B Buje 3anucu « THAMBUyaIbHBIN TPOEKT.
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