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O6mas xapakrepucrika y4eOHoM mucuumimebr « EcTecTBOZHAHME)Y

EcrectBosHaHne — Hayka o  siBreHmax H 3aKkoHax mnpuponrl. CoBpeMeHHOE
CCTCCTBO3HAHHE BKIIFOYAET MHOMKECTBO CCTECTBCHHOHAYYHBIX OTpacyIet, i3 KOTOPHIX Haubomee
BAKHBIMH SABIIAIOTCA (U3HKA, XUMHAS # Guogorus. OHo OXBATEIBACT MUPOKUH CIEKTP BOIPOCOB
0 pasHOOOpa3sHBIX CBOMCTBAX 0OHEKTOR TIPEPOJBI, KOTOPBIE MOXXHO PACCMATPUBATh KaK €IUHOS
1eJsnoe.

Ecrectsennonayunsre snanus, ocnopannsie ua HHX TEXHOJIOTHH (DOPMHPYIOT HOBBII
obpas  u3Hu. BeicokooOpasoBanueii  wenosex  me MOJXET  JHCTAaHIUPOBATHCS  OT
byHmameHTanbHBIX 3HAHUE 06 OKpYXalOlIEM MHUPE, HE PHUCKYS OKa3aThCs OecrioMomHEIM B
npogeccHonansioil  nestensHocTH.  JlioGoe NEPCICKTUBHOE HAIpaBIEHHE OeATEIbHOCTH
HCTOBEKA MpPAMO MM KOCBEHHO CBA3aHO ¢ HOBOM MaTepUaibHOH 0a30d M HOBBEIMH
TEXHOJIOTHAME, H SHAHUE HX €CTECTBEHHOHAYYHOH CYIIHOCTH — 3aKOH ycmexa.

Ecrectsozmanne —  meorhemiemas COCTaBIOMIAA  KyJNBTYPEL  ONpemesss
MHPOBO33PEHHE YeJIOBEKA, OHO IPOHHKAET U B TYMaHUTApHYIO cepy, U B OBIIECTBEHHYIO
YKH3HB,

Pannonansueii CCTCCTBCHHOHAYYHBIH ~ MeTOx;, cdopMHpoBaBmIHiics B pamkax
CCTCCTBEHHBIX HayK, obpasyer CCTCCTBCHHOHAYYHYIO KapTHHY MHpPa, HEKOe obpasHo-
¢unocodpekoe 06061menHE HAYYHBIX 3HAHUI,

OcHOBY ecTecTBO3HAHHUS IpPENCTaBNICT (HU3MKAa — Hayka O TPHpPOe, H3y4aroIas
HauOoJee BAXKHBIC SIBIICHHS, 3aKOHLI K CBOMCTBA MaTepHaNbHOrO MHpa. B uzuke
YCTaHABIMBAIOTCA YHUBEPCANBHBIE 3aKOHEL, CIIPaBEANHUBOCTE  KOTOPHIX TTOATBEPIKIACTCS He
TONBKO B 36MHEIX YCIOBHSX M B OKOJIO3EMHBIX [IPOCTPaHCTBax, HO M BO Bcel Bceenmennoit. B
ITOM 3aKIIOYACTCA ONMH U3 CYINECTBEHHBIX IPH3HAKOB (usnxn xax GpynnamentansHolM HAayKH.
Pusuka 3aHuMaeT ocoboe MecTo CPC/IH CCTECTBEHHEIX HayK, II03TOMY €€ IPHHATO CUHTATh
JIMJICPOM ECTECTBO3ZHAHHUSL.

Ecrectsosnanme kax mayka o sBrmeHmax m 3akomax IPUPO/IBI BKIIOYAET TaKXKe OJHY
H3BOXHEHIINX OTpaciel — XUMHIO.

XHMHA — HayKka O BeINECTBAX, HX COCTaBE, CTPOCHWH, CBOMCTBAX, MpoIeccax
IPEBPAIICHHS], HMCIOJB30BAHHH 3aKOHOB XHUMHH B IIPAKTHYECKOH JIEATENEHOCTH  JTIOJIEH,
BCO3JJaHHH HOBBIX MaTEePHAJIOB.

Buomorust — cocraBmas wacts CCTCCTBO3HAHUA. DTO HAyKa O IKHBOMH IpHpoe.
OHansyyaer pacTHTENBHEIN, KHBOTHBI MHpP ¥ UYCIOBEeKa, HCIONB3YS KaK COOCTBEHHEBIE
METOIBLTAK W METOJBl MOPYIrHX HAyK, B YaCTHOCTH GU3MKH, XUMHM W MareMaTHKH:
HAOJIO/IEHHS,9KCIIEDUMEHTE], HCCIENOBAMMS ¢ TIOMOIIBIO  CBETOBOTO M 3JIEKTPOHHOTO
MHKPOCKOIIa, 00pabOTKy CTATHCTHYECKHX MAHHBIX METOJAMH MaTeMaTHYeCKOH CTATHCTHKH H
7ip. BronoruseeIABIsIET 3aK0HOMepHOCTH, HIPUCYIIHE JXU3HH BO BCEX €€ HPOABIEHHUAX, B TOM
“HCIe 0OMEH BEWIECTB, POCT, Pa3sMHOXEHHE, HAaCJICACTBEHHOCTh, H3MEHYHBOCTE, SBOJIIOIHIO U
JIp.

B PO ECCHOHAIBHEBIX o0pazoBarenbHbIX OpraHU3aIusx, peanu3yommux
00pa3oBaTeBHYIO MPOrpaMMy CpemHero o6ero obpaszoBanus B mpenenax ocoenus OIIOIT
CIIO na 6ase ocHOBHOro o6mero oOpasoBaHus, u3yuaercs HHTETPHPOBAHHAs yuyeOHas
aaciuuiMHa  «EcTecTBO3HaHME», BKIFOUAKOmAsn TP pasfena, oONaNaroIlHue OTHOCHTEIbHOI
CaMOCTOATEIBHOCTBIO M IICNIOCTHOCTBI) — «Pusuka», «Xumusa», «BHOTOTHA» — uTo He
HapyIMaeT PUBBIYHYIO JIOTHKY €CTECTBEHHOHAYTHOrO 00pa3oBaHMs CTYIEHTOB.

Ipu ocsoennn npodeccuit CITO u crenuansocTei CIIO conuanbHO-3KOHOMHYECKOTO
1 I'yMaHHTapHOTO mpoduiueH npodeccHoHaIbHOrO 00pa3OBaHUs ecTeCTBO3HAHHE H3y4aercs
Haba3oBOM ypoBae OI'OC CpeiHero obmero o6pasoBaHHS ¢ yderoM crennuKy
OCBaMBaCMOMIPO(ECCHH HITH CIIEHATIBHOCTH,

OTO BRIPAXAETCS B COEPIKAHUY 00y4EeHHS, KOIMYECTBE YACOB, BBIICISEMEIX Hau3ydeHue
OTACIBHBIX TEM IPOrpaMMBbl, IIYOMHE HX OCBOSHMS obyyaromumucs, obbeMen Xapakrepe
TPAKTHYECKHUX 3aHATHH, BUJaX BHEAYMTOPHOI CAMOCTOSTENLHOM] PabOTEI CTYIEHTOR,



[losicHuTENnBHAS 3amTHCKA

IIporpamma  061ieoGpazoBaTenbHOM y4eOHOH  mucnuIMHBL  «EcTecTBO3HAHMEY
IpeAHasHAYCHa UL H3YYCHHS ECTECTBO3HAHHS B NPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
OpraHH3aLMAX, PEATH3YIOWEX 00pa30BATENBHYIO IPOrPaMMY CPEIHEr0 OBIIEro o0pa3oBaHHsIB
Ipelieiax OCBOCHHS OCHOBHOH IPO(eCCHOHANBHOM 06pa3oBaTeTbHOMN IPOrpaMMEL CITIO(OIIOIT
CIIO) ma 6Gase ocHOBHOrO obIuiero oGpa3oBaHus, IIPH [OATOTOBKE KBATH(PUIIMPOBAHHBIX
paboumx, CIy)KaIlHuX, CHENUATHCTOB CPEIHErO 3BEHA.

[lporpamma paspaGorana Ha OCHOBe Tpebopanuit OI'OC  cpennero  obmmero
00Pa3OBAHUSL, IPEIBABISAEMBIX K CTPYKTYPE, COICPIKAHHIO H pesynpTaraM OCBOEHHS y4eOHOI
JAVCIMIIIIHEL  «ECTECTBO3HAHME», B COOTBETCTBHMH ¢ PeKOMEHIAIMSIMH 10 OpraHu3aIHf
fonysenusicpe/inero odmero 00pasoBanus B IpeJeax OCBOEHUS 0GPa30BaTENBHEIX Iporpamm
cpesHeronpodecconanbHoro 06pasosanusa Ha 6aze OCHOBHOTO 0BIIEro oOpa3oBaHus ¢ yU4eTOM
TpeboBanuii  (e/lepatibHBIX  TFOCYAAPCTBEHHBIX  06Pa30BATENbHBIX CTaHZApPTOBR  H
MOJIy4UaeMOHIPOGECCHH MM CHELHAIBHOCTH CPEIHEro po(heCCHOHATIEHOTO  00pa30BaHUS
(muceMo/lenapraMenTa rocyJapeTBeHHON MOJUTHKH B cepe MOATOTOBKH pabounX KajpoB H
JITOMuno6prayku Poccun ot 17.03.2015 Ne 06-259).

Conmeprxanne  mporpammel  «EcTecTBO3HaHHE) HalpaBjIeHO Ha  JOCTHIKEHHE
CIEeNYIOIIUXIIeICH:

* OCBOGHHE 3HAHMH O COBPEMCHHOH €CTECTBEHHO-HAYIHOH  KapTHHE MHpa W
MCTOJAXECTECTBCHHBIX ~ HAyK;  3HAKOMCTBO ¢  Hawbojiee  BaXXHBIMH  MIEIMH |
AOCTHXCHUAMHCCTCCTBOSHAHNS, OKA3ABIINMH ONPENEIAIONIEe BIMSIHUE HA PA3sBUTHE TEXHHKH
HATEXHOJIOTHH;

® OBIaACHHC  YMCHHAMH  INPUMEHATh  IIONYYEHHBIE  3HAHAS IS OOBICHEHHS
ABJICHHHOKPYIKAIOLIETO0  MHPa,  BOCHPUATHS — MH(OPMAIHH €CTECTBEHHO-HAYYHOTO0 M
npogecCHOHAIBLHO 3HAYMMOT0 COIepIKaHH; pasBUTHE UHTEIUIEKTYAIBHBIX,
TBOPYCCKUXCIIOCOOHOCTEH M KPUTHYECKOTO MBINUICHHS B XONE IHPOBEIEHHUS MIPOCTEHINNX
HCCICAOBAHUH, — aHalu3a  SBIEHUH, BOCHPUATHS W MHTCPIPETALHH  €CTECTBEHHO-
HayYHOHHHpOpMaIINH;

* BocnuTanue yOe:xACHHOCTH B BO3MOKHOCTH IIO3HAHWS 3aKOHHOM IIPHPOIB! M HCIIOJb30BAHMS
AOCTHIKEHUH €CTECTBCHHBIX HAYK [l PA3BUTHA LHBHIIM3AIMY U TIOBBIIICHHS KAYECTRA KUIHH,

* TpUMCHCHHC  E€CTECTBEHHO-HAYYHBIX 3HAHHM B  mpO(eCCHOHAIBHOH  NeATeIBHOCTH
MIOBCCAHEBHOH JKM3HM Ul ofecreyeHus G€30MaCHOCTH JKM3HENEATEBHOCTH; IPAMOTHOTO
HCIIOJIE30BaHHs COBPEMEHHBIX TEXHOIOIUH; OXPAHBI 30POBbS, OKPYIKAIOIIEHCPETBL.

B nporpamMmy BKIIOYEHO —COjepaHHME, HANPABICHHOE Ha ¢bopmupoBanme y
CTY/ICHTOBKOMIICTCHIIMH, HEOOXOMMMBIX AiIsi KayecTBeHHOro ocsoenus OITOIT CITO ma 6Gaze
OCHOBHOr0001Iero 00pa3oBaHUs C IOJNYYEHHEM CPETHETO OOIIero 06pasoBAHMS, IPOrpaMMBI
NOJrOTOBKM  KBAMMMHIUPOBAHHBIX — PAabOYMX,  CIYXKANMX; IPOTPAMMBI  IIOATOTOBKH
cnenuamacrorepeanero ssena (IIKPC, ITICC3).

Ilpu  peanusammm  comepkanust  061e0OpazoBaTeNbHON — y4eGHOH  IMCHMIUIMHEL

«EcrecrBosnanne» B mnpenenax oceoenmms OITIOII CIIO Ha 6aze OCHOBHOIO 00IIero
00pasoBaHHUs ¢ HOJNyYEHHEM cpejiHero obmero o6pasosanns (ITTIKPC, IIICC3) makcuMansHas
yueOHas Harpyska 00y4aronIMXCsl COCTABIISET;
* no cnenuanbHocTsM CITO rymannTapHoro npoduis npodeccnonaasHoro o0pazoBaHuss —
162 4aca, w3 HuX obs3aTejbHAS AyIUTOPHAS HArpy3ka o0y4Yalmmxcsi, BKJIIOYASN
NpaKTHiecKue 3aHaTHA, — 108 4wacos, BHeayauTOpHash camocrosTenbHAs paGora
CTYAeHTOB — 54 yaca.



Pesynwrate! ocBoenus y4eOHOH JUCITHUILITHHEL

OcBoeHHe COOCP)KAaHHA y4eOHOH JUCIMITIMHEI «EcTecTBO3HaHHE» ofecheunBaeT
AOCTIDKEHHE CTYICHTAMH CIIEIYIOIIHX Pe3yIbTATOB:
** IUYHOCHHbIX:
~ YCTOHYHBBIH MHTEPEC K UCTOPHH U JIOCTHKEHUSIM B 00J1aCTH €CTeCTBEHHEBIX HaykK,
1YBCTBO rOPZIOCTH 38 POCCHICKHE €CTECTRBEHHBIE HayKH;
~— TOTOBHOCTE K IPOJO/DKEHHIO OOpa30BAHHMS, IOBBINICHHIO KBAIH(DUKAIMH B M3GpaHHOM
IPOGECCHOHANLHO HesITENLHOCTH ¢ HCII0JIP30BaHNEM 3HAHMH B 00J1aCTHECTECTBEHHBIX HayK;
—— O0BEKTHBHOE OCO3HAHHE 3HAUHNMOCTH KOMIIETCHIIMH B 00JIACTH €CTECTBEHHEIX HAYK
AL 9eloBeKa M OOINEecTBA, YMEHHE HCIIOIB30BATE TEXHONOTHYECKHE JOCTHXKEHHSIB 00JIaCTH
(usukn, xumum, Guomorum s TIOBBILIEHUA COOCTBEHHOTO HHTELIEKTYalbLHOrO Pa3BUTHA B
BEIOpaHHOU podhecCHOHATBHO] JESITEILHOCTH;
~ YMCHHE IIpOAHATM3UPOBATE TEXHOTEHHEIE TTOCISACTBHS JUTS OKpy>KarouieH cpennl,0bITOBOM 1
IPOH3BO/ICTBCHHON JEATEILHOCTH YeT0BeKa;
~~ TOTOBHOCTE CAMOCTOSITENIHO NOOBIBATE HOBEIE JUIS Ce6g €CTECTBCHHO-HAYYHEBIE3HAHUS C
HCTIOIE30BAHKMEM TSl 9TOTO JOCTYIHEIX HCTOYHHKOR uH(pOpManuu;
7 YMCHHE YIPaBJISITL CBOCH MO3HABATEIIBHOLM ACATCIILHOCTEIO, NPOBOJUTE CAMOOLICHKY YPOBHSI
COOCTBEHHOTO MHTEIUIEKTYAILHOrO Pa3BUTHSA;
~ YMCHHE BBICTPANBATE KOHCTPYKTHBHbIE B3aUMOOTHOIICHUS B KOMaHJIe 110 PEICHHIO 0OIIHX
3a/1a4 B 00JIACTH €CTECTBO3HAHMS;
°* MEMANPCOMEMHBIX;
~ OBIAJICHHC yMCHUAMH M HaBBIKAMH Da3lIMYHBIX BHIOB IT03HABATEIIbHOM JEATENEHOCTH IS
M3Y4ICHHUS Pa3HBIX CTOPOH OKPYIKAIOIIEro eCTECTBEHHOIO Mupa;
~— IIPUMCHEHHE OCHOBHBIX METOMOB IIO3HAHHS (HabrozieHus, HaydHOTO OKCIIEPHMEHTA) I
H3YCHUA PasIHIHBIX CTOPOH €CTECTBEHHO-HAyYHOMH KapTHHBI MHPa, ¢ KOTOPBIMH BO3HHKAET
HEOOXOAUMOCTE CTAIKHBATHCS B npodeccHoHaNBHOM cdepe;
~~ YMCHHEC OIpPEAENATE Le/IH M 3aa4H JeSTeTbHOCTH, BBIOHPATH CPEJICTBA IS HXAOCTIMKEHHS
Ha IIPAKTHKE;
~~ YMCHHE HCIONb30BATh DA3lMYHBIE HCTOUHHKH TS [IOMyYEHHS €CTECTBEHHO-HAYYHOIT
MH(OPMAIUHK U OI[EHHUBATE ec AOCTOBEPHOCTE 1T JOCTHIKEHHS II0CTABIEHHBIX HejeH i 3a/1a4;
** HPEOMEMHBIX:
~~ C(OPMHPOBAHHOCTH TPEACTABIEHUH o LCIIOCTHOH COBPEeMEHHOIH CCTEeCTBCHHO-HAYYHOIL
KapTHHE MUpa, IPHPOJE KaK €IUHOH IeJ0CTHOI CHUCTEME, B3aHMOCBS3M YeNIOBEKA, PUPOILI H
o0uiecTna, HPOCTPAHCTBEHHO-BPEMCHHBIX MaciuTabaxBcenenHoit;
7 BIAQJCHHE 3HAHHUSAMH O Haubojlee  BAKHLIX OTKDBITHAX M  JOCTHJKEHHAX B
00JIaCTHECTECTBO3HAHMS, IOBJIMABINNX Ha 9BOJIIOLMIO [IPE/ICTABIICHU O TIPHPOJIE, HA pa3BUTHE
TCXHHKH H TEXHOJIOTHIA;
~= COPMHPOBAHHOCTE yMEHHs HIPUMEHATE €CTECTBCHHO-HAYYHBIC 3HAHMS IS OOBICHEHMS
OKPY>KarOTIHX SIBJICHUH, COXpaHEeHUs 370POBBA, obecrieyeHus Oe3omacuocTu
KUSHCNIEATEIBHOCTH, OePEKHOr0 OTHOIIECHHS K TIPUpO/ie, PallHOHAIEHOT OIIPHPOIOIOIIB30BAHHS,
@ TAKOKE BBIIOJIHEHHS POIIM IPAMOTHOIO TIOTPEOHTEIS;
—= C()OPMHPOBAHHOCTH IpencTaBIeHHH o HayqHOM METOJE INO3HAHHS IPHPOJBI MCPEJCTBAX
H3YICHHA MEramupa, MakpOMHMpa H MHKPOMHDA, BIAJCHHE IIPHEMaMHECTECTBEHHO-HAY YHBIX
HaOJIONICHHH, OIIBITOB, HCCIIEOBAHMTH 1 OLCHKH TOCTOBEPHOCTH IOy YEHHBIX PE3yNETATOB;
T~ BIAJICHHUE TOHATHHHBIM aIllapaToM eCTeCTBEHHBIX HayK, [O3BOJIAIOIMM II03HABATH MHD,
yJacTBOBaTb B JUCKYCCHSX II0 CCTECTBCHHO-HAYYHLIM BOIPOCAM, HCITIOJIB30BATE pasiu4HEBle
MCTOYHUKH WMH(OOPMAIMH IS MOATOTOBKH COOCTBEHHBIXPAGOT, KPUTHYECKH OTHOCHTHCS K
coobuenusiv CMHU, conepxaumm Hay4YHYIOHH()OPMAIHIO;
—= C(OPMHPOBAHHOCTH YMEHHIl MOHHMATE SHAYHUMOCTE  €CTECTBEHHO-HAYYHOTO 3HAHUSIIS
K&KIOro 1eI0BEKa HE3aBHCHMO OT €ro NpodecCHOHATLHOM JCATENLHOCTH,Pas3IndaTh (HaKThl 1
OLCHKH, CPaBHMBATL OLEHOYHBIC BBIBOJLI, BHJETH HX CBS3L CKPDUTEPHSAMH OLIEHOK H CRS3b
KPUTEPHUCB C ONpPeJe/IEHHON CHCTEMOH 1IeHHOCTeit,



B mpomecce peammanmm conepxanus yueGHON mucImIUMHB  «ECTECTBO3HAHHEY
3HAIMMO  m3ydeHHe pasfena «Dusuka», KOTOPHIT BHOCHT CYIIECTBEHHBII BKIay B
CHCTEMy3HaHHMH 00 OKpyXKalolleM Mupe. DTOT pasjell SBISETCS CHCTEMOOGPAa3yIOMIMM JUIs
APYTHXPa3/ieioB  yueOHOH JUCLMILIHHEL, MOCKONBKY (DH3HYECKHE 3aKOHBI JIEKAT B OCHOBE
COJICPXKaHUs KYPCOB XUMHH U OHOJIOTHH.

Ilpn wsyuenum y4eGHOro Marepuaza 10 XHMHH M GHOJIOTHH 1eJiecoo0pa3Ho
AKICHTUPOBATL  BHUMaHUE O0YYalONMXCs HA JKU3HEHHO BAXHBIX OOBEKTAX HPHPOLBI H
OpranusMme uesioBeka. ITo rujpocdepa, armocdepa u Guochepa, KOTOPBIE pacCMaTPHUBAIOTCS C
TOUKH 3pPCHHS XMMHYCCKHX COCTABOB M CBOMCTB, MX 3HAUEHHs JUIS SKU3HEIeATe]bHOCTH
JHONIEH,9TO  COZIEPXKAHKE, OCBEIAIOLICE pONb BAKHEHIINX XUMHYECKHX SICMEHTOB B
OpTaHHM3MEUC/IOBEKa, BOIPOCHI OXPAHBI 3/0POBbA, MPOMDHMIAKTHKE 3a00JICBaHMM M BPEIHBIX
NPUBBIYEK,IIOCIEACTBHE  H3MEHEHHS Cpelbl OOHTaHHS 4YeJOBEKA JUIS  YeIOBEUECKOM
[UBUJIH3AIIAH.
3amMeTHOe MECTO B COJIEPKAHMH Y4eOHON MUCIMILTMHET 3aHAMAET YIeGHBIH MaTepHa, HETOJIBEKO
opMHpYIOUMIT SCTECTBEHHOHAYUHYIO KAPTHHY MHpPA CTYAEHTOB, HO M pPacKPHIBAIOLIMIA
IIPaKTHIECKOC 3HAYECHHE CCTECTBCHHOHAYYHBIX 3HAHHH BO Beex cepax JKU3HMCOBPEMEHHOTO
o0miecTBa, B TOM YHCIIE B TyMaHHTapHO cdepe.

B umenom ywebmas jucummumna «EcTecTBO3HaHHE», B COZIEP)KaHHH  KOTOPOi
BCITYIIHMKOMIIOHCHTOM ABJISIOTCS Hay4YHbIE 3HAHHMSA W HAYYHBIE METOJBI IIO3HAHUS, TO3BOJISET
chopMUpOBATh y 06YHAIOMKMXCS LEIOCTHYIO eCTECTBEHHOHAYYHYIO KapTUHY MHpa, IPOOYIUTEY
HHX OMOIHOHANBHO-ICHHOCTHOE OTHOIICHHE K M3yYaeMOMY MaTepHally, TOTOBHOCTH KBEIOODY
JICHCTBHH  OMpEJIC/IEHHON HAlPABJICHHOCTH, YMEHHE KPUTHUYECKH OIEHHBATH CBOHH Wy)KUE
JICHCTBHS, W OCTYIKH.

Mnrerpuposannoe conepxanue y4eOHOH JMCIMIUIMHBI MO3BOJSAET IPENONABATENSIM
(usuku, xumuu M GHONOHHM COBMECTHO —OPraHH30BATH H3y4YEHHE €CTeCTBO3HAHMI,
MCTIONB3Y MM IO ECS YaCTHbIE METOJUKH IIPEIO/[aBaHus IIPEIMETA.

Wsyuenne  obmeobpasoBarensHOi — yueOHON  MUCHMIUIMEBEI  «ECTECTBOIHAHMEY
3aBEpIIACTCS IOABEJICHHEM MTOroB B (opMe auddepeHIHpoBaHHOro 3a9eTa B paMKax
NPOMEXYTOYHON ATTECTAIMM CTYAEHTOB B IIpollecce OcBOeHHsS ocHoeHo# OITOII CIIO ¢
ToJTy4eHHeM cpenHero obmero obpazosanus (IIIIKPC, TITICC3).

Mecto y4eGHOM NUCUUIUTHHEL B y4eOHOM IIaHe

Yuebnas nucnmina «EcrecTBO3HAHHEY SBISETCS yUeOHEIM HPEAMETOM I10 BEIOOpY
13 00s13aTeNIbHOM npeMeTHOl obnactn «EcrecTsennble Haykuy OIOC cpezHero obIero
obpazoBaHusi.

B npodeccHoHaTBHBIX 00pa3oBaTeNbHBIX OpraHU3aIusIX, peaM3yIOIHX
00pasoBaTe/bHYIO MPOrpaMMmy cpeHero obiero obpasosanus B mpenenax ocsoenus OITOI]
CITO nHa 6a3eocHOBHOro o0IIEro oOpasoBanus, yuyeOmas mucuummHa «EcTecTBo3HaHMEY
u3yuaercst BobuieodpasoBaTenbHOM I1HKIE yuebHoro rrana OITOIT CITO Ha 6a3e OCHOBHOTO
0b1eroobpasoBanus ¢ MoJTy4eHHeM cpeaHero oduero obpasosanus (ITTIKPC, IIIICC3).

B y4ebubix mnanax [IIKPC, ITTICC3 Mecro yueGHoit mucrmmmasl «EcTecTBo3HAHME
—B COCTaBe 00Ie00Pa3OBATENBHEIX Y4eOHBIX THCLHILIMH 110 BEIOOPY, (JOPMHUPYEMBIX 13
00s13aTeNnbHEIX peMeTHEIX obmactedl ®T'OC cpemnero obiiero oGpa3oBanmsi, I npodeccuit
CHO unu cnemuansrocteit CIIO cooTBercTByromero npodmis mpohecCHOHANIEHOTO
o0pa3oBaHusl.



Wsmenenue suepruu mpu COBEPIICHHH PabOoTEHI.
Tpebosanua k snanusam
CmyOenm donrcen snamo u norumano:
- CMbICI PUSUMECKUX BeNUMUN. CKOPOCHD, YCKOpenue, macca, cuna, uMnyavc, paboma,
Mexanuveckas SHEpeus, SHYMPEeHHAs SHepaus, abconromHas memnepamypa, cpeduas
KUnemu4eckas oHepaus 4acmuy eewjecmeq, KoIUYecmeo Mensiomul,  neMeHmMapHbLLi
SNleKMpueckuli 3apso;
- CMBICI QUSUYECKUX 3AKOHOB KIACCUYECKOT MEXAHUKY, 6CEMUPHO20 MA0MEHUS, COXPaHeHUs
IHEPEUL, UMNYIbCA U JNIEKMPUECKO20 3aPANa, MePMOOUHAMUKL
- 6KAAO POCCUTICKUX U 3aPYBEdICHbIX YUeHbIX, OKAZACUILY Hauborvulee enusHue HA pazsumue
Quszuxu.
Tpebosanua k ymenuam
Cmydenm donocen ymemo;

" ONUCLIBAMb U 00BACHAMYL usuteckue s61eHUA U CEOTICIMGA Mmen. osudicenue nebecHvlx men u
UCKYCCMBEHHBIX CRYMHUKO8 3eMNu; ceolicmea 2az06, Jcudxocmeli u meepovix mej;
- 00bACHAmMb  u3ecmuble sGNCHUS npupoobl u  nayumele gaxmer, npedckazvieamey euye
Heussecmuule s6ieHus,
- PUGOOUMb NPUMEDbL NDAKMUYECKO20 UCHONbI0GAH S Qusuveckux sHanuil; 3aK0H06 Mexanuxy.

IIpakmuueckue 3anamus
Pemmenue 3ama4 no mexamnmuke
HccnenoBanme 3aBHCHIMOCTH CHIIBL TPEHHS OT Beca Teja.

Buowr camocmosamensnoii padomu

Yrenne Texcra yuebuuka I1.1.Camoitnenko Ouzuka.
Hanncanue dpopmyn u onpesenenui,
OTBETHI HAa KOHTPOJILHBIE BOIIPOCHL.
Beinuceku us rexcra yueGuuka (bopmyn u onpenenenuii.
Coobwenus no Teme: IlepBrii pycckuit akaemux M.B.JIomoHOCOB.
Bemukuit H.Konepauk 1 peBoironss B ecTecrBo3HAHMAL,
K.3.IlnonkoBckmii — 0CHOBOMOIOKHHUK KOCMOHABTHKH, YYEHEIH U aTPHOT.
Pemenue 3aau mo Mexanmke,

Pazgen 2 OcHoBbI MosexyaspHoii (H3NKH B TEPMOIHHAMHKH

Mounexynapuas gpusuka. Atomucruyeckas TEOPHs CTPOCHHA BelecTra. Habmonenus u
OIPBITBL, TOATBEPK/AIOIIHE aTOMHO-MOJIEKY/IIPHOE CTpOEHHe BemrecTBa. Macchl u pasMepsl
Monekyi. TeroBoe mBMKeHWe wacTHI BemmmecTsa. Bpoynosckoe neuxenme. Wneansusiii ras.
Temmeparypa kak Mepa cpemueil KHHETHYICCKOIR OHEPIUU YaCTHI. YpPaBHEHHE COCTOSHHS
HICATBHOTO  rasza. Mozens  xwmakoctd. I[ToBEpXHOCTHOE HATSKeHHE W CMauuBaHHeE,
Kpunerannuueckue u amopdusie seiecrsa.

Tepmoaunamuka. BryTpenwss sHeprus. Pabora u rtemmoormaua kaxk  crocoGbl
M3MCHCHHS BHYTPCHHEW dHepruu. ITepBrrii 3akoH TepMomuHaMuky. TemTOBbIE MATHHEI ¥ HX
IIPHMEHEHHE,

Hemoncmpayuu
HBuxenne 6pOYHOBCKHX yacTHII,
Huddyzms.
SIBIIeHUS TOBEPXHOCTHOTO HATSIKEHHS M CMAIHBAHMUS,
Kpucramier, amopdusie Bemectsa, KHIKOKPHCTAIUTMYECKHE TENa.



Conepxanue yuebHOM TUCIUITIMHEL

OU3UKA
BBenenne

Ousuka — (dyHmzaMeHTanbHAT Hayka o npupone. EcTecTBeHHOHayuHBIi MeTox
HO3HAHMS, €I'0 BO3MOXKHOCTH M T'PaHHIIBI IIPUMEHHMOCTH.

ENUHCTBO 3aKOHOB IPHPOMBI M COCTABA BENMIECTBA BO BCeleHHOIL. OTkpeITHS B (u3HKE
— OCHOBA IIPOT'PECCa B TEXHUKE M TEXHOJIOTHH ITPOM3BOJICTRA.

Tpebosanun k snanusam

Cmydenm donoicer 3uamv u NOHUMAMD:
- POTb QhusUKY, Xumuu 1 OUOLOZUL 6 JHCUSHU YeLOBEKd, UX CE5I3b C Opy2umMu ecmecmeeHHbIMU
HAYKamu, SHAYeHue 8 JICUIHU COEPEMEHHO20 0bUecmea;
- CMbICH  NOMAMUU.  Qu3uYecKoe  Aelenue,  2uUNOMeE3d  3AKOH, meopus,  Geuyecmso,
G3aumMooecmaeue;
- GRG0 BENUKUX YUEHBIX 6 POPMUPOGANUE COBPEMEHHOT] €CMeCMEEeHHOHAYYHOT KAPMUHBL MUPQ.

Tpebosanus k ymenuam

Cmyoenm donoicen ymemy.:
- OOKA3b16aMb, YMO DUIUKA, XUMUS U GUONOZUL — eCeCBeHHbIe HAYKU,
- 6bI06U2AMb 2UNOME3bL U NPEONAZAMb NYMU UX NPOBEPKY, OCLamb 6b1600bI HA OCHOGE
OKCHEPUMEHMANLHBIX OGHHBLX, NPEOCTNAGIEHHDIX 8 GUOe 2PahuKd, MabiuysL uiy ouazpammul;
- AICHO U MOYHO UsNa2amp C60U MbLCIU, I0ZUHECKU 0BOCHOBLIBANMD CEOIO MOYKY 3peHUs,
6OCNpUHUMAmMb U AHANUIUDOBAL MHEHUSL COBECeONUK08, NPUIHABAS NPABO OPY2020 YeN06eKa
HA UHOe MHeHUe,
= MPUGOOUMb NpUMEPbL 6IUAHUSL OMKPLIMUIL 6 (YUSUKe HA MPOZDECe 6 MeXHUKe U MEXHON02UY
npou3eo0cmaa.

Paszjien 1 Mexanuka

Kunemaruka. Mexanuueckoe asmkenue. CHcTeMa OTCUeTa. Tpaexropus aBHKeHHS.
[Tyte. Ilepememenne. PaHomepHOe npsMoHHeiiHOE IBHKCHIE. Ckopocte. OTHOCHTEIIBHOCTE
MCXaHHYECKOrO  ABWKEHHsA. 3aKOH  CIOXKEHHS ckopocted. Cpemmss CKOpPOCTL  TIPH
HEPABHOMCPHOM  IBM)KEHHH. MIrHOBEHHAs CKOpOCTb. PaBHOYCKOpeHHOE IpsSMOJNHMHEHHOE
IBUXKeHHE. Y ckopeHue. CBOGOIHOE ITafieHHe Tell.

HAunamuxa. Macca u cuna. B3auMmoneiicTere Tell. 3aKOHED MUHaMUKH. CHIIBL B IPHPOJIE.
3aKOH BCEMHUPHOTO TATOTEHHUSL.

3aKOHBI cOXpaHeHHs B MexaHuKe. UMmyisc Tema. 3akon COXpaHEHHs UMIIYIbCa.
PeakxtuBHOe fABmKeHHe. Mexannueckas pabota. MomuocTs. Mexanuueckas JHEPTHAL.
Kunernyeckass sneprus. Kunermyeckas sHeprus u pabora. IloTeHuuansHas sHeprus B
IPABUTALMOHHOM I10JI€, 3aKOH COXPAHEHHS [TOJTHOM MeXaHUYEeCKOI SHEPTHUH.

Hemoncmpauuu

OTHOCHTENEHOCTH MEXAHHYECKOTO IBHIKEHHA.
Buibl MexaHHYeCKOTro IBHIKEHHS.
HueptHoOCTS TEII,
3aBUCHMOCTh YCKOPEHHUS TeNa OT ero MacChl U CHIIBL, IEHCTBYIOMIEH Ha TeJo.
PaBeHCTBO M IPOTUBOIONOKHOCTS HATIPABIIEHHS CHIT IEHCTBHS 1 IIPOTHBOACHCTBHS.
HesecomocTs.
PeakTuBHOE IBHIKEHHE, MOJIETh PAKETEL.



Hpakmuyeckue 3anamun

Pemenue 3anay na cuny Toxa, HalpsHKEHHE, DJIEKTPHIECKOE CONPOTHBRIICHHE.,
COopxa anexTpudeckol e, M3MEPCHUE CHIIbI TOKa M HANpPHKEHHA HAa €€ PasiIHuHBIX
Y4acTKax.
Ternosoe peficTBre SJICKTPUIECKOr0 ToKa. 3akoH [xoyia-Jlenna.
Pewienue 3ajia4 Ha 3aKOHBI TOCTOSIHHOTO TOKA.
Pewenne 3ajau na 3akons mepemennoro Toxa

Buowt camocmonmenvnoii pasomot
Bremonnenue pucynxos.
Koncnexruposanue Texcra.
CocTaBiieHHe CXeM 3IEKTPHYECKOI TeITH.
OTBeTEI Ha KOHTPOJIBHEIE BOIIPOCHL.
M3yyenne XapakTepuCTHK MATHATHOTO TI0JISL
Pemenue 3amau no teme.
[ToxroroButs cooGmenue 1o Teme,

Paspen 4 Kouebanus u BostHbI

Mexanuveckue koae6anus m BoaHbL CROGOMHDIE KoneOanus. Ilepuon, gactora u
amIuinTyna  konebanui. IapMoHuueckne KoneGanmsa. MexaHHUeCKHe BOJIHBI U HX BHJEBL
3BYKOBbIE BOJIHBL. YJIbTPA3BYKOBBIE BOIHEL YIIpTpasByKk M ero Mcnosip3oBaHHEe B MEIUIHHE H
TEXHHUKE.

JJIEKTPOMATHHTHBIE KOJCGAHMS WM  BOJIHDL CBoGOMHEIE  3IEKTPOMATHUTHEIE
KomeOanust. Konebarensuplit konTyp. ONEKTPOMATHUTHOE IOJIE, DIEKTPOMAarHHTHEIE BOJIHEL
CKOpOCTh 3T€KTPOMATrHUTHBIX BOJIH.

CBeroBble BoIHBL. PasButme npencrasienuit o IIPUPOZE CBeTa. 3aKOHBI OTPAKEHHS W
TIPEJIOMIIEHHSI CBETA.

JIunse1. Popmyia TOHKOI JTHH3EL

Hemoncmpayuu

Kosnebanus MaTeMaTH4eckoro u mpyKHHHOTO MasTHHKOR.
Pabora snexrporeneparopa.
V3nyuenve 1 mpHem s1eKTpOMArHUTHEIX BOJIH.
Panuocesse,
Paznosxenne 6enoro ceeta B crextp.
Murepdepenuus i nudpakims crera.
OtpaxeHue 1 mpesoMIIeHHe CBETa.
Onrtuyeckue npubopEL.

Tpebosarnusn k 3nanuam

CryOenm Oonwcen suamo u nOHUMAMb;

- CMBICI MAKUX PUIUECKUX GeAUdUN. NepUOO, Yacmoma U amnaumyoa Koieoanuil.
Tpebosanus k ymenuam
Cmyodenm donoicen ymenn:
- NPUB0OUMb NPUMEPLL KOLCOAMENbHBIX JBUNICEHUTI
- Uccnedo6amo 3a6UCUMOCIb NEPUOAA KONeOAHUTI MAMEMAMUYECKO20 MASMHUKA OMm €20 ONUHbL,
MACehl U amMnaumyOvl Korebanuii;
- Onpedensime yekopenue cob00H020 NAdeHUs ¢ ROMOWBIO MAMEMAMULECKO20 MATMHUKA,
- Habnodams Konebanus 36yuaueo mena;



Vi3MeHenve BHYTpeHHE HEPIHH TeNl [P COBEPITEHHH PabOTEL

Tpebosanusn k snanuam
Cmyoenm 0ondicen 3Hamo U ROHUMAMb.
- CMBLCI (PUBUMECKUX GeNUYUH: GHYMPEHHSA SHEP2Us, abCONIOMHAsL memnepamypa, Koau4ecmeo
meniomol,
- CMbLC (PUBUYECKUX 3AKOHO8 MEPMOOUHAMUK.

Tpebosanus k ymenuam

Cmyoenm donocen ymems.
- APUBOOUMb  NPUMEPbL  NPAKINUYECKO20 UCHONb30BAHUS  (DUSUYECKUX SHAHUIL  3aKOHOG
MEPMOOUHAMUKY 6 IHePeemUKe;
- BOCHPUHUMAMb U HA OCHOGE NONYYEHHBIX 3HANUTI CAMOCIMOAMENLHO OYEHUSAMb UHPOPMAYIO,
codeporcawyrocs 6 coobwenusx CMH, Humepneme, HayuHo-nonyisapusix cmamusix.
Buowst camocmoamenvhoii pabomoi

BrImucky U3 TekcTa, KOHCIEKTHPOBAHHE TEKCTA.
Pewenne 3ana4 ¢ ucmons3oBaniem ypapaenns Kianeitpona-Menneneesa.
IToaroroska coobienuii mo Teme.

Pasgen3 OcHOBBI MIeKTPOAMHAMMKH

dnexkTpocraTuka. BzaumoselicTBie 3apsIKeHHBIX TeN. DIeKTPHYECK il 3apsi. 3aKoH
COXPaHEHMs MEKTPUIECKOro 3apaaa. 3akoH KymoHa. DiekTpocTaTiyeckoe 1oje, ero OCHOBHBIE
XapaKTePUCTHKH U CBA3b MEKIY HHMH,

Hocrosinubiii Tok. [locTOSAHHEIN onekTpuyeckuii Tok. CHIa TOKa, HANPSIKEHHE,
JICKTPHYECKOE CONPOTHBICHHE. 3akoH OMa IS yyacTKa JIEKTPHYECKOH IIEIH.

Marunrnoe mose. MarHuTHOE 110J€ H €ro OCHOBHEIE XapakTepucTuku. JleicTBHe
MarHMTHOrO IIOJIA Ha IPOBOAHUK C TOKOM. 3aKOH AwMIiepa. DJeKTpOABUraTelb. SIBlIeHHE
9JICKTPOMArHUTHONH UHIYKIIHH,

Hemoncmpayuu

DIIEKTPHU3ALHS TEJl.
BzanmopneiicTBue 3apsiKeHHEBIX TeIL.
HarpeBanue npoBOJHHKOB C TOKOM.
OneiT pcrena.
BzaumopeiicTBIE IPOBOJHUKOB ¢ TOKOM.
HeficTBHE MArHUTHOTO TOJISL HA MTPOBOHHK C TOKOM.,
Pabora anexkTponBurares. '
SIBjieHHE SNEKTPOMArHUTHON UHAYKIHH.

Tpebvosanusa Kk 3snanuam

Cmyoenm donwcen 3uamo U NOHUMAMb!
- CMbICH (PUIUHECKUX GENUYUH. ITeMEHMAPHBLE SNeKMPUYECKUTl 3apad; CUNa MoKa, Hanpsdicenue,
NEKMPUYECKOE CONPOMUBIIEHUE.
- CMBLCI PUIUUECKUX 3AKOHOE MePMOOUHAMUKL.

Tpebosanusn k ymenuam

Cmyoenm dondicer ymemn:
- OKCHEPUMEHMANILHO UCCAE006aMb MENI08bIe CEOTICIBA Belecmed;
- paccuumeleame UsMEHeHUA BHympennetl sHepauy mei, pabomel i nepedanioz0 KoIu4ecmea
MENnIOMbl Ha OCHOBAHUL NEPEO20 3AKOHA MEPMOOUHAMUKU,
- 00vACHAMb NPUHYUN OCTICMBUS MENNOBbIX MAULUH.



- d6omoyus. Beenennotl, Gorvuioii espeis, Conneynas cucmema, 2anaKmuxa,
- cmpoenue u passumue Beenennoii:
- npoucxoocoenue Conneynos cucmemor.
Tpetosarnun k ymenuam
Cmyoenm donoicen ymems.:
- 00ACHAML MOOenu pacwupsioweiica Beenennoii;
- Habndamyw 36e30u1, JIyny, nnanemer u conneunvie namua g meneckon.
Buovst camocmoamensnoii pabomur
YUrenne rononHuTENBHOl JTHTEPaTyphL.

XUMMUs
BBenenne
XHUMHYECKas KapTHHA MHpa KaK COCTaBHas YacThb CCTCCTBEHHO-HAYYHOH KApTHHBI MUpa.
Pone xumun B xusuu COBpeMEHHOro obmectea. Ilpumenenue JAOCTHXKEHHI COBpEMEHHOM
XUMHH B r'yMaHHUTApHOH cepe aeaTesHocTH obuiecrsa.
XUMHUYECKOE CcoflepKaHme yueOHOH muermmmes «EcTecTBO3HANMEY IIPH OCBOECHHMH
cremuanprocredt  CITIO  conmansHO-3KOHOMHYECKOTO H  TYMaHHTapHOTO  mpoQuieit
NPOQeCCHOHATBHOr0 06pa3oBaHysL.

Paspen 7 O6masn u HeOpraHu4veckKass XuMns

OcHoOBHBIE NOHATHS M 32KO0HL] xumuH. [Ipenmer xumumn, BemecrBo. Atom. Momnexkyia.

XuMHYecKuit anemMent u (opmeI ero cymecrBoBanms. IIpocTeie U cnosxHEIe BelecTra.
Hemoncmpayuu

Ha6op moneneii aromon u Mouieky. M3mepenue BemectBa. OCHOBHBIE 3aKOHLI XHMHH,
Macca aTomoB u Monekyn. OTHOCHTENBHLLe aTOMHAsT H MOJIEKYIApHas Macckl. KoauyecTro
Bemecta. [locrosnnas Asorampo. Monspuast macca. 3akon ABorazpo. MonspHBIH 06BeM
rasos.
KonuuecrBennnle usmenenus = XUMHH  KaK 9YaCTHBIH Cloy4ail 3aKoHOB nepexona
KOJINYECTBCHHEBIX H3MEHEHH B KauecTBEeHHbIC.,

Ipebosanua k snanuam

Cmyoenm domoicens swamo u nowumanms cuvicn NOHAMUL:  «6eUJeCmEoy, «XuUMUYecKui]
ONEMEHMD, «AMOMY, «MONEKYIAY, «OMHOCUMENbHbLE AMOMHAS U MONEKYNAPHAL MACCHLY, (KUOHY,
«aniomponusy, «U30MONBLY,  «XUMUYECKAs — CEA3bY, «9NeKMPOOMPUYAMENLHOCHTD »,
«BANCHMHOCMbY, (CMENneHb OKUCTEHUSY, «MOTbY, CMONAPHAR Maccay, «MONAPHBIYE 06bem
2aso0bpasuvix - eewecmeay, «6eyecmea  MONEKYIAPHOZO U  HEMONEKYIAPHO20 cmpoeHusy,
«pacmeopely,  «anexmporum u  Hesnexmponumy, «DNEeKMpoumuyeckas  ouccoyuayusy,
XOKUCIUMENL U BOCCMAHOBUMENbY, (OKUCICHUE U BOCCMAHOBNEHUEY, (CKOPOCIMb XUMUYECKOT]
PCAKYUUY,  (XUMUYECKOE PasHOBecuey, «yenepoouwiii CKeLemy, «pynxyuonansuas zpynnay,
«UZOMEPUAY.

Tpebosanun k ymenuam

Crmydenm donocen ymemp:
T Yemanasiueams  3a6UCUMOCHIL  CEOTICING XUMUYECKUX 6ewecms om CmpoeHus amomog
obpasyiowux ux xumuueckux NeMeHmos;
T XAPAKMeEpUso6ams  Gajicnetiuue munvl Xumuueckux ceszeii u OMHOCUMENLHOCIY  IMOT
MUNoONO2UU,



- NPUBOOUMb  3HAYEHUS CKOPOCMU PACAPOCMPAHEHUS 38VKA 6 PA3NUYHBIX CPeoax,
- YMemb 00BACHAMb UCRONB306ANUE YILMPA3EYKA 6 MeOUyUHe,
llpakmuueckue 3anamusn
M3yuenue xoneGaHuii MaTeMaTHYECKOrO MasTHHKA,
Wsyuenne unrepdhepennnu u qudpakunm ceera.
Buowl camocmoamenvnoii pabomut
Yrenue Tekcra yueOHuKa.
[ToaroroBka cooOmmenuii o Teme.

PaspenS Dnementsr kBanToBoii puznku
KBanrosble cpoiictBa cBera. KpanToBas rumoresa Ilmamka. @O0TOINEKTPUYECKHI
apdexr.
®usuka aroma. Mozenu cTpoeHus aroma. OImbIT Pesepdopua.
Ou3HKa ATOMHOTO SPA M JIEMEHTAPHBIX Yacrui, COCTaR H CTPOEHHE aTOMHOTO
anpa.PagnoakTuBHOCTS, PanHoaKTHBHBIE H3ITyYeHHS U UX BO3/IeHCTBHE Ha IKHUBBIC OpraHH3MBbL.
Hemoncmpayuu
doroaddexr.
DoTo3eMEHT.
Usiygenue nasepa.
JluneHyaThle CIIEKTPHI pa3sIHYHEIX BEIECTB.
CueTuynK HOHUBHPYIOMUX H3IYUCHHIH.
Tpebosanusn x snanuam
CmyOenm Oondicen 3HaMb U NOHUMAME
- CMbICI MAKUX PUsUECKUX NOHSMuUiL: homosnexmpudeckuii 3¢pghexm, paduoaxmugnocme,
DPAOUOAKMUGHDLE USLYUEHUS, INEKMPOMAZHUMHOE ROIe, TEKMPOMAZHUMHNbLE GONHbL, KEAHM
Tpebosanusa k ymenuam
Cmyoenm donowcen ymems:
- paccuumames  MAaxCuManbHylo KUHemu4eckyio sHepeuio aneKmpoHos npu Gpomosgexme;
- UCRONB306aML  NPUOOPEMENHble SHAHUSL U YMEHUs 6 NPaKmuyeckoll OesmenbHocmu u
NOGCeOHEBHOT JICUHYU ONA 0Decneuenus Oe30NacHochu  HCUSHEOeIMeNsHOCIY 6 npoyecce
UCNONL30BANUSL MPANCROPMIBIX  CPeOCmS, ObimOoGbLX NeKMpPOnpubopos, cpedcms paouo- u
MENEKOMMYHUKAYUOHHOU CBA3U, OYEHKU GNUSHUSL HA OP2AHUSM YeL06eKd U Opyeue Opeanusmol
3acpAsHenus  OKpyJcaiowel  cpedvl;  PAYUOHANLHO20 — NPUPOOONONB3OEANUA U  3AUUMbL
OKpYyJrcalouyetl cpeobi.
Ilpakmuueckoe 3anamue
PannoakTuBHbIC H3TYYEHHs! H MX BO3AEHCTBHE HA JKHUBBIE OPraHM3MEL
Buosr camocmonamensnoii pabomsi
Yrenue Tekcra yueOHuka.
IToaroroBka coobmenuii o TeMme.
Hsyuenne nocrymnaros Bopa.

Pazzen 6 Bcenennas u ee aBosronms
Crpoenne u passurne Beenennoit. Mozens pacmmpstiomeiics BeesieHHo.
Hpoucxoxnenne Coneunoii cucrempr. CoBpeMeHHas hU3MUecKas KapTHHA MHpa.
Tpebosanua Kk suanusm
Cmydenm dondicen 3Hams u NOHUMAMb CMLIC NOHSAMUTL



Onpecnenne BobL. Arperatnbie cocTOSHIS BOJIBI
Buowr camocmoamenwvhoii padomui
YUrenne Tekcra yuebHuKa O.C.I'abpuensna Xumus.
PaGota ¢ xoucnexTom nexnum.
Pemenne skerepumentansupix sanay.

XumHueckue peakumu. [ loHaTHE 0 XUMHYeCKOIH peakuuy. THIIE XUMHYECKHX Peakmui.

CKopocTh peakimu u hakTopsI, OT KOTOPBIX OHa 3aBHCHT.
Hemoncmpayusn
XHUMHYECKHE PEAKIIHH C BBIIEIEHUEM TEILIOTEL,
Tpebosanus K snanuam

Cmyoenm donicen sname:
- 00®sACHEHUE CYWHOCIU XUMUYeCK L npoyeccos;
- KIACCUDURAYUIO XUMULECKUX Pearyuii no DPA3NUYHBIM NPUIHAKAM

Tpebosanun k ymenusam

Cmyoenm donoicen ymemn:
- 00BACHAMb XUMUYECKUe A6TeHYs, npoucxodsuyue 6 npupoode, Guimy u na npouszeoocmee,
- cobmodamv  npasuna sxonozuyecky EPAMOMH020 noGedenus 6 OKpyicaioweti cpede;
- OYeHusams GIUANUE XUMUYECKO20 3a2PAZHEHUS OKpYdicarouyeti cpedvl Ha OP2aHU3M Henogexa u
dpyaue scugvie opeanuzmoL

Ipaxmuueckue sanamua
Tuner xumudeckux peaximii
CxopocTs peakunu u (bakTOpEL, OT KOTOPBIX OHA 3aBHCHT.
Buovt camocmoamensnoii pabomot

Peienue skeriepumentansueix 3agay.
CocraBnenue ypaBHeHmii.

Heopranunyeckue coequnenust. Kaacenpuxamuna neopranuueckux COeIMHEHHIH 1 uX
cBolicTBa. OKCHIIEL, KHCIIOTEL, OCHOBAHHS, COJIH.

IlonsTre 0 rugpOIM3E coeii. Cpena BOTHBIX pacTBOPOB CoJIEit: KHCTIas, HeATpaJibHasl,
menovHas. BonopoaHeiii nmokazarens pH pactBopa.

Meranner. Obuive husnyeckye n xuMuyeckie CBOMCTBA METAJIIOB.

Hemeranabl, O6nias XaPAaKTCPUCTHKA TIJIABHBIX IOJATPYIINI HEMETAJUIOB Ha IpuMepe

rajJoreHos.
Baxeiie coepunenus Merannos u memeranion s IIPHPOJIE M XO3MCTBEHHOH JEATeNEHOCTH
4EeJI0BeKa.
Hemoncmpayuu
BianmoneiicTBre MeTaMI0B ¢ HeMeTATAMH (UMHKa ¢ cepoif, alTfoMUHHS ¢ Ho/oM), pacTBOpamMu
KHCJIOT M IIeJI0YeH.
I'openue metannos (muuka, sxenesa, MarHus) B KHCIOPOJE.
Bsaumopeiictere azorHoM 1 KOHLCHTPUPOBAHHOH CEPHOM KHUCIIOT C MeBIO.
BoccranosutensHble cROlicTBA MeTamIOB.
Tpebosanua k snanusm

Cmyoenm donoicen 3name.
- XAPAKMEPUCTUKY CIPOeHUS AMOMO8 U KPUCIIAIIOE U HA IMOLi 0CHOGe — obwux pusuveckux
U XUMUYECKUX CEOUCME MEMAIILO8 U HEMEMALIO08,



- 00BACHAMb 3A6UCUMOCHb CEOLICING GEUJECINE OM UX COCMABA U CIMPOCHUS KPUCMALIUYECKUX
peuemor;
- opmMynuposams OCHOGHbIE NONOJCEHUS Meopul INeKmpoiumuyeckol ouccoyuayuy u
xapakmepuzoeams 6 céeme Mol Mmeopuu CEOUCME OCHOBHBIX KIACCO8 HeOP2aHUYeCKUX
coeouHenull;
- hopmynuposame  OCHOGHbIE HONOJICEHUS MEOPUU XUMUYECKO20 CMPOeHUs OP2aHUYecKux
CcoeOUHeHUTl U XapaKxmepuzo8ams CEOUCMBA BAICHEUUX npedcmasumeneli OCHOBHbIX KIACCO8
OP2AHUYECKUX COCOUHEHUTL

Buowt camocmoamensnoii pabomsi
BrInmicaTe OCHOBHEBIE TOHATHS XUMHH.
[ToaroTOBHUTE COOOITIEHHU 10 TEME.

Ilepuoauyuecknii 3axon u [lepuoanyeckas cucreMa XuMu4ueckux »iementos I, M.
Menpeneera. OtkpeiTHe [lepuoauyeckoro 3akona. Ilepruoanueckas cucteMa XUMHYECKUX
anemenToB/l. M. MenneneeBa.3uauenue [lepuonuueckoro 3akoHa u [leproauyeckoi CHCTEMBL
xuMudeckux anemMenToB/l. V. Menneneesa Ans pa3BUTHS HAYKH M IOHUMAaHHU XUMHYECKOH
KapTHHBI MUPA.

Tpebosanusn K 3HaHUAM
Cmyoerm oonoicer 3Hamb.
- paznuynsle Gopmet Ilepuoouyeckoii cucmemvl Xumudeckux a2nemenmos [{. H. Menoeneesa;,
- hoOpMYNIUPOBKY 3AKOHOE COXPAHEHUS MACCHL BEULECNE U NOCTNOSHCIMEA COCMABA 6EU)eCme;
- NPUYUHHO-CLEOCMBEHHOU CGA3U MedcOy codepolcaneM 3mux 3aKOHO6 U HANUCAHUEeM
XUMUYECKUX POPMYN U YPAGHEHUL.
Tpebosarnua k ymenuam

Cmyodenm 0oniceH ymemn,

- PACKpbIMb pusuteckutl cCMbic cumeonruxu llepuodudeckoti madauybl XUMUYECKUx 31eMeHmoe
. H Menoeneesa (nomepos snemenma, nepuood, 2pynnet) U YCMAHOGUMb  NPUYUHHO-
CleOCmEeHHble CE53U MedcOy CMpOeHuemM amoma U 3aKOHOMEPHOCMAMU USMEHEHUS CBOUCE
2/1eMeHMO08 U 0OPA30BAHHBIX UMU GEUfeCE 6 NePUOOax U 2pynnax;
- XAPAKmMepuz06ame  INEMeHMbl MANbIX Nepuodo8 no ux norodcenuio 6 Ilepuoduyeckou
cucmenme I H. Menoeneeaa.

Buost camocmonmensvHoll pabomst
Utenue AOMOTHUTENBHOMN JTUTEPATYPEL

Crpoenne Bemecrsa. Kopanentnas cBs3b: HenonspHas 1 noinspHas. FlonHas cBa3b.
KaTtnons! ¥ annoHbl. MeTaiumueckas cBa3b. Bonoponas cBs3b.
emonucmpayua
(O6pa3sLpl BelIeCTB ¥ MaTEPHAJIOB € Pa3IMYHBIMHI TUIIAMUA XHMHUYECKOH CBS3H.

Bopa. Pacteopsl. Bosia B npuposie, ObITY, TEXHUKE U Ha IPOU3BOACTBE. DHU3HUECKHE U
XUMHYECKUe cBoWcTBa Bojbl. OnpecHeHNe BOIbL. ArperaTHble COCTOSHHS BOJBI H €€ IIEPEXOIbI
W3 OJIHOTO arperaTHOro0 COCTOSIHUS B APYTOE.

Hemoncmpayus
@uznyecKre CBOWCTBA BOJIBL: IIOBEPXHOCTHOE HATSAKEHHE, CMaYHBaHUE.
Ilpakmuueckue 3anamun
Ou3nyecKkre U XUMHUYECKHE CBOMCTBA BOJBL.



Cmyoenm donsncen suamp.
T onucdnue cocmasa i ceoucms cadcneiuux npedcmasumeneti OpeanuYeckux coeduHeHuil:
MEMARoNa u- IMAHONA, CLOJCHVIX SPUPOB, ACUPOS, MBIL, KAPBOHOGWIX KUCIOM (ykcycHoii
KUCTOMBL), MOHOCAXAPUA08 (2110K03b1), ducaxapuoog (caxaposut), ROIUCAXAPUO0G (Kpaxmana u
YELIIONO3bL), AMUHOKUCIOM, GEIK08, UCKYCCIMBEHHbLX 1 CUHNIMEMUYeCKL: nOnUMepos,
= PasiuiHble 8UObL NAACIMACC U 6ONOKOH.

Tpebosanusn k ymenuam

Cmyoenm Oonicen ymemn:
- NPUBoOUMb NPUMEPbL IKCHEPUMEHNIO8 U (unu) nabriodenuil, 06OCHOBLIBAIOWUX: 3AGUCUMOCTIL
CBOTCME 8ewjecmea om cmpykmypul MONEKYI, 3A6UCUMOCIb CKOPOCIU XUMUYECKOU PeaKyuy om
memnepamypul u Kamanu3amopos;

- 00vACHAMb NPUKNAOH0E 3HAYEHUe 6adICHETIUY JOCIUIICEH U 68 001aCMU eCINeCMEEeHHbIX HaYK
POAYHEHUA CURMETNULECKUX MAMEPUANLOB C 3A0AHHLIMU CEOTICMEAMY, CO30anUs BHOMEXHONO2 T
Ilpakmuueckoe 3anamue
[ToHsTHe 0 nmnacTMaccax M XUMHUYECKHUX BOTOKHAX.

Buower camocmoamenvhoii padomust
Yrenwe tekcra yuebHuKA.
Pa6ota ¢ koHCTIEKTOM NTEKIIMH.
[loproroButs coobuienny e mo reme.

Pazgen 9 Xumust u sku3ub

XuMHA M OPraHH3M 4Ye/oBeKa. XUMHYECKHE OICMEHTHI B OpraHu3Me 4YelloBEKa.
Opranuveckue H HEOpraHUYeCKHe BelecTBa. OCHOBHBIE KH3HEHHO HEe0OXOJUMBIE COENHHEHHS:
OCIKH, YTIEBOIEL, XHPHI, BUTAMHHBL YTJIEBOIB — [JIABHLIN UCTOYHHMK SHEPIMH OpraHH3Ma.
Poib xupos B opranusme. Xonecrepus u ero POJIBb B 3/I0POBBE YEJIOBEKA.

MuHepaibHple BelllecTBa B IPOIYKTAX [HUTaHWs, THIEBble J00aBku. COanaHCHpOBaHHOE
[IUTaHHE,

Xumus B ObITy. Boga. KadecTso BombI Motomue u uHCTAIME CpesCTBa. [IpaBuna
besonacnolt paboThl co cpemcTBamMu GBITOROH XM, PO XUMHYCCKHX 3JIEMEHTOB B JKH3HH
pacrenuil. ¥ io0penus. XuMHYECKHE CPECTRA 3AIUTH] PacTeHHUH.

Tpebosanua k 3nanuam
Cmyoenm donoicer 3namv.:
- XUMUYECKUe /leMenmbl 6 OP2aAHUIME YeN06eKda,
- Op2AHUYECKUE U HEOP2AHUYECKUe 6eLyecmBa OP2anusMa;
- POJlb JICUPOEB 6 Op2anume,
- pOJib XONleCmepuna 6 300po8be YeNoeexd.
Tpebosanusn k ymenuam
Cmyoenm donoicen ymemo:
- 00bACHAMb XUMUYecKue A6nenus, npoucxooswue 6 npupode, Oblmy u Ha NPOU3BOICMEe;
- COBRI00amb NPABUNA DKONOZUYECKU ZPAMOMHO20 NOGCOCHUS 6 OKpy2ICcaiowyeli cpede;
T OUEHUGAMb  CIUAHUA XUMUUECKO20 302PASHEHUA OKPYIHCAIOUfeti Cpedbl HA OP2ANUIM Yel06eKd 1
Apyaue dIcusovie Opeanu3mel.
Hpaxmuyeckue 3anamun
OCHOBHBIE KH3HEHHO HEOOXOMUMEIE COEIMHEHHS.
Kauectso Bomer. Moromye 1 uucrsimme CpeJICTRA.



- XApakmepucmuky COCmasa, CMPOeHUs, CEOUCME, NOAVYEHUS U NPUMEHeHUe GANCHeHUIUX
HeMEemanios.
Tpebosanua k ymenuam
Cmyoenm Oondicen ymemn:
- Xapakmepuzoeams —COCMAB, CWMpOeHue U o0bwue Ceolcmeda GaNCHETMUX KIACCOB
HEOP2AHUYECKUX COCOUNEHUIL
Ilpaxmuueckue 3anamusn
OKcHJIBl, KMCIOTBL, OCHOBaHUS, coJii. [TOHSTHE O THAPOIU3E COJIEH.
Omnpenenenue pH pactBopa coeii.
Ob1me pusnyeckHe H XAMHYECKHE CBOMCTBA METAILIOB.
BsaumopeiicTBre METAIIOB ¢ pacTBOPaMK KHCJIOT M COJIEH.
OOmas xapakTepuCTHKA TIABHBIX MOATPYII HEMETAIOB HA IPUMEPE TaJOreHOB.
Buowvr camocmoamenwvnoii pabomot
CoctaBienue ypaBHeHHII.
Pemenue 3amad 1mo Teme.
IToaroToBUTEH COOOIIEHHE TIO TEME.

Paznen 8 Oprannyeckast Xumus
Oprannyeckue coenHeHHusi. OCHOBHBIE MOJIOKEHUS TEOPHH CTPOEHH
OpraHuvecKux coeunenuii. MuorooOpasue opranndeckux coeauHenuid. [loHsTue n3oMepun.

Yraesogopoael.  IlpenenbHele M HenpejenbHBIE — YIJIEBOJOPOABL.  Peakius
nonuMmepusanud. IIpHponHBIE HCTOYHHKH —YIJIEBOJOPOAOB. YTUIEBOJOPOJALI KaK OCHOBA
MEXIYHAPOIHOI0 COTPY/IHHYECTBA M BaKHEHIINI HCTOYHUK opMUpoBaHHs OromKera PO,

Kucnopoacoaep:xanue opraHuvecKue BeIIEeCTBA. ITpencrapurenu
KHCJIOPOJCOJEPKAIUX OPraHWYECKUX COENMHEHUH: METHJIOBBIH M OTHJIOBBIH  CITHPTEL,
TIHMLEPHH, YKCYCHas KHCI0Ta. JKHMpB! KaK CIOXKHEBIE (QHPELAJKOTOIH3M H €r0 OTpaKeHHE B
IIPOU3BENCHUAX XYIO’KECTBEHHOH JIMTepaTyphl HHU300pa3HTENLHOTO HMCKYCCTBA. Y TNICBOJILI:
FII0K03a, Kpaxmall, [eJTIoN03a.

AzoTcojepikamige OpraHU4YecKHe CcoOeJHMHEeHHs. AMWHEBI, aAMHHOKHCIIOTEI, OCIIKH.
Crpoenue u Guosiornueckas QyHkius GeJKoB.

Hemoncmpayuu

[Tonyyenue sTuNEHa H €ro B3aUMOJEHCTBHE ¢ pacTBOPOM IIepMaHraHaTa Kaius, OpOMHOI
BOJIOH.
KavecTBeHHas peakiiis Ha MIHIEPHH.
L{BeTHBIE peakiuu OEJIKOB.

Ilpaxmuueckue 3anamusn
Mmuoroobpasue oprauuueckux coequHenuil. [Tonstie nzomepun.
Peaxuus momamepuzaim

Ilnacrmacesr u BosiokHa. [lomaTHe o macTMaccax W XHMHYECKHX BOJIOKHAX.
HaTypanbHele, CHHTETMYECKME M HCKYCCTBEHHBIE BoJIOKHA.IIpHMeHeHHe [OJTHMEPOB B
IIPHKJIAIHOM U KJI1aCCUYECKOM H300pa3sHTeNIbHOM UCKYCCTBE. '

Tpebosanus K 3HAHUAM



OcobennocT hyHKIHOHUPOBaHHS BUPyCa CITUa. IMpodunaxruxa CITA]Ta.
Hayka Bupyconorus.

Pasznen 11 Oprannsm

Opranusm — exunOE Henoe. MHuoroo6pasue opranusmos.

OOMmeH BemecTBOM M sHeprueil c OKpy:Kalollleil Cpeflodl Kak HeoGXOOHMOE YCIIOBHE
CYIIECTBOBAHUS KUBBIX CHUCTEM,

CriocoGHOCTE K CaMOBOCIPOM3BEICHHIO — OJHA H3 OCHOBHEIX 0COOEHHOCTEH KMBBIX
OpraHu3MoB. Jlenenne KIETKH — OCHOBA POCTa, Pa3BUTHS 1 Pa3sMHOMKEHHS OPraHH3MOB.
becrnionoe pasmuosenue. [onosoit mpouece 1 MoToRoE pasMHOKeHHE. OIION0TBOPEHHE,
€ro OMONOruYecKoe 3HaYeHHUe.,

[Tonatne 06 WHIMBHIYATEHOM (oHTOreHE3), oMOpHOHANTBHOM (MGpHOreHe3) u
MOCTIMOPHOHANEHOM  pa3sBUTHA. WHIHBHIyaIbHOE pPa3sBHTHE YEJIOBEKA M €ro BO3MOIKHBIE
HapyIICHHsI.

Obmie mpencTaBIeHHSs © HACHENCTBEHHOCTH M HM3MEHUHBOCTH. ['eneTnyeckas
TEPMHHOIIOTHSA. M CHMBOJIMKA. 3aKOHOMEPHOCTH HacleloBaHus. HacnenopaHHe IPH3HAKOB y
uenoBeka. [lomoBele xpomocoMbl. ClemneHHOE ¢ IOJIOM HAacieIOBaHHE. Hacnencreennsie
OonesHu YesnoBeKa, WX NPUYMHBEI M MPOGHIAKTHKA. CoBpemeHHEBIe TpeJCTaBICHHS O T'eHe H
reHOMe,

['eHeTHYECKHE 38KOHOMEPHOCTH H3MEHUYMBOCTH, Knaccudukanus ¢popm n3MeHUHBOCTH.
Brnsnue myrareHoB Ha opraHusm 4enoseka.

[Ipeamer, 3anaum u meromsl cenexumu. [eHeTHuecKue 3aKOHOMEPHOCTH CEJIEKI[HHU.
Yuenue H. U. Bapunora o nentpax muoroo6pasus u IPOUCXOKACHUS KYJILTYPHBIX PACTEHHUIA.
BuoTtexHosorus, ee 10CTHKEHNS, IEPCTIEKTHBL! PA3BUTHSL.

Hemoncmpauuu
OO6MeH BeIECTB U IPEBPALIEHUs JHEPIHH B KIICTKE.
Henenne xnetku (MUTO3, Mei03).
Crroco651 6ecroioro pasmMHoKeHus.
OnnozoTBOpeH#e y pacTeHHH M )KHBOTHEIX.
NunuBuyanpHOe pa3BHTHE OpraHHU3Ma.
Hacnencreennsie 6osesHn uenopexa.
Bnusiaue ankoronusma, HapKOMAaHUH, KYPEHHUS Ha HACIIEICTBEHHOCTD.
Myraiun.
MomubukanoHsas H3MEHYHBOCTD.
IleHTpbl MHOrOO6Pa3Hsl M IPOUCXOXKIEHHS KYIbTYPHBIX pacTEeHMIH.
Wckycerennsiii ot6op.
Hcenenopanus B 061acTH GHOTEXHOTOTHH.
Hpaxkmuueckue 3anamusn
Perienne anemMeHTapHEIX reHETHYECKUX 3a/1a.
AHaJIM3 U ONEHKA 3THYECKUX ACMIEKTOB PA3BHTHS HEKOTOPBIX HCCIIEIOBAHUH B OHOTEXHONOIHH.
Buowi camocmonmenvnoii pabomut
HUrenne Texcra yueGHuka. [locTpoenne cxemsr MeTaGomm3Ma. COCTABICHHE CXEM Pa3BUTHSL:
IPSIMOTO M HENMPAMOTO. BBITHUCKH U3 TEKCTa FeHETHYECKHMX TEPMHHOB U CHMBOJIOB. Perlenue
IeHETHYECKHX 3aJ1a4.,
Pazgen 12 Bug



Buowr camocmoamenvnoii pabomot
Yrenue HONONHUTENBHOM THTEPATYPHI.
[ToAroTOBHTE cooOIIEHHE 110 TEME.

BHOJIOI'UsA

Beejenne. broaornst — coBoKynmHocTb HayK 0 sKHBOH npupoge.MeToabl HAYYHOI0
no3uanua B Owosormu. JKuBas mnpupoja kak 0OBEKT H3y4YeHHS OHOJIOrMH. MeTomsI
HCCIIeIOBAHMS JKHBOH NPUPO/IbI B Oronoruy. Onpenenenne KU3HA (C MPUBIEYECHIEM MaTepHaa
U3 paszesloB GU3MKH U XHMHH). Y POBHH OpraHH3alUH KU3HH.

Hemoncmpanyuu

YPOBHH OpraHu3aIiH KH3HH.,
MeToab! MO3HAHUS JKUBOH NPHPO/IBL

Paznen 10 Knerka

HUcropust uzyuenus xinetkd. OCHOBHBIE MOJOMKEHHs KJIETOYHOHW Teopum. Kimetka —
CTPYKTYpPHO-(DYHKIIMOHANbHAS (3IeMEHTapHast) eJUHUIA KU3HH.

buosoruveckoe 3HaueHHEe XHMHYECKHX OJIEMEHTOB. HeopraHuyeckue BEINECTBAa B
cocTaBe KJIETKH. Poslb BOJBI Kak pacTBOPUTENSI H OCHOBHOTO KOMIIOHEHTA BHYTPEHHEH cpempl
OpraHM3MOB. YTIEBOIBI M JUIHMILI B KieTke. CTpyKTypa u GHONOrMYeckre (PyHKIMH GENKOB.
CrpoeHre HyKI€OTHIOB U CTPYKTYpa nonuHykneotuaueix nenei JTHK u PHK, AT®.

Crpoenne knerkd. IIpoKapHOTEI M 3YKapHOTHI — HM3IIHE M BLICIIME KIICTOYHBIE
opraHu3Mbl. OCHOBHBIE CTPYKTYPHEIE KOMIIOHEHTHI KIIETKH dykapuot. Kitetounoe aapo.
OyHKIHUS A7pa: XpaHEHHE, BOCIPOU3BEICHAE U Tlepe/iava HacIeACTBEHHON HH(OpMAaIIHH,
PErynsuus XUMHIECKOH aKTHBHOCTH KIETKH. CTPYKTypa U (YHKIMH XPOMOCOM. AYTOCOMEI U
MOJOBBIE XPOMOCOMEI.

Bupycer n 6axrepuodarn. Hekierounoe ctpoenue, >KM3HEHHBIH UK H €T0 3aBUCHMOCTb
OT KJIETOYHBIX (OPM >KH3HU. BHpychl — B030yauTenn UHOEKIMOHHBIX 3a00/IeBaHUM; MOHATHE
00 onkoBupycax. Bupyc ummyHogedunura senoseka (BUY). [popunaktuka BUU-undexmum,

Hemoncmpayuu
Crpoenune Mmonekynsl Oenxa.
Crpoenne moexyist JIHK.
Crpoenue xieTku.
CtpoeHne KIETOK POKApHOT U 3YKAPHOT.
Crpoenue Bupyca.
Ilpaxkmuueckue 3anamus
M3yyeHue KIeTOK pacTeHUH M JKUBOTHBIX
CpaBHeHHE CTPOEHUS KJIETOK PACTEHHH M KHBOTHBIX.
Buoovi camocmoamenvroii pabomunt
Yrenune Texcra yueOHMKa. BpINHCKY U3 TeKCTa yYeOHMKA OCHOBHBIX IIOJI0XKEHHH KJICTOUHO
TEOPHH CTPOEHHS OPraHU3MOB, 3alIUCh HX B COKPAIEHHOM BHJIE HIIH YCIOBHBIMH
0003HAUCHHUSAMH.
Brimucky u3 Texcra Gynkuuit Bemects. Cpasuenne JIHK PHK, 3anosnHeHue TaOIHIEL
CocraBiieHue OIOPHOM cXeMbl «XHMHYECKAs OPraHH3aIlHs KIISTKI».
Cocrapnenne cpaBHHTENBHON XapaKTEPUCTHKH KJIETOK PACTEHHH H JKHBOTHBIX.
ITogroroBka noknanos: Bupycusie 3aboiesanus. Mephsl IpodHIaKTHKH.



CocrapneHne cXeM nmepeiaun BemecTs i SHEPrUH B IPHPOHBIX M arpOIKOCUCTEMAX.
Kpyroeopor Bemects B buochepe.
Pemenne skonoruyecknx 3amnay,
EcrecTBennble 1 McKycCTBEHHbBIE 3KOCHCTEMEL.
Buost camocmoamensnoii paomur
Yrenue Texcra yueGuuka. Beimosnenne tecra.
CocraBneHne cxem nepeayn BeIecTs 1 OHEPTHH B IPHPOJIHEIX U arpOIKOCHCTEMAX.
loaroroska noxnax0B U BEICTYIIEHNIE IO BOIIpOCAM:
PyOxka neca, ocobennoctu Pa3HBIX pyOOK; HEraTUBHOE BO3CHCTBHE CIIOIIHOMN pyOKH
JIPEBOCTOSI.
MaccoBoe moceleHne IpUPORHEIX GHOTEOEHO30E, [ocnencraus.
Hcrpebnenune Bunos.
CoxpaHenue BHIOBOro pa3sHo0Gpasusl.
KapTb! HanmoHaNbHEIX MapKoB, 3al0BETHUKOB, 3aKa3HHKOB.
OKOJIOTHIECKHE KaTacTpodb
DKOJIOTHYECKOE BOCIIHTAHHE.
Tpebosanua K 3nanuam

Cmyoenm donocen snamo:
- CMBLCL nOHAmuUIL: hepmenm, knemra, Ougepenyuayus knemox, J{HK, supyc, buonoeuveckas
ssonoyus,  Ouopasnoobpasue, opzanusm, RonyLIYUs, aKocucmema, Ouocgepa, mmponus,
CamMOop2anu3ayus.

Tpebosarnua k ymenuam

Cmyoenm donscen ymeme:
- NpUBOOUMb NPUMEPbL DKCREPUMEHMOE U (wiy) nabriodenuti, 060CHOBLIBAIOUUX: KIeMOUHOe
cmpoenue dicueelx opeanusmos, pons JHK xax nocumens nacnedcmeennos uHgopmayuu,
960NIOYUIO JICUBOU NPUPOOBLL, NPespaueHUs dHep2uY U BEPOAMHOCMHbLI XAPAKMep NPoyeccos 6
ICUBOU U HEACUBOT NPUPODL, B3AUMOCEAZD KOMIOHEHIMOE 9KOCUCMEMDbL, GUAHUE DesmeNbHOCIY
YeN0BeKa HA HKOCUCHEMbL,
- 00DACHAMb NPUKNAOHOE SHAYEHUE BANCHETIUUX DOCTIUNCERUTI 6 obnacmu ecmecmeenHbIX HayK
coz0anusn GuomexHono2ull, nevenus uH@pexyuonnbLx 3a601e8anull, OXpans oKpyacaroweil cpeoul,
- 6bI0GU2AMb  2UNOMEsbl U NPedNazams nymu  ux npoGepKu, Oenams 6vl600bl HA OCHOGE
IKCNEPUMEHMANBHBIX OAHNHBIX, NPEOCHABNCHHbIX 6 6UOe epagpuxa, mabruyst unu Ouazpammer;
- pabomamu ¢ ecmecmeeHHO-HAYHHOT ungpopmayuedl, cooepocaweiics 6 coobwenusx CMH,
UKmepHem pecypeax, HayuHo-nonyIApHOL Lumepamype. 61adems Memodamuy nouckad, 8bidensints
CMBICTIO6YI0 OCHOGY 1 OYeHUBAMb DOCIOEEPHOCTIb UNPOPMAL U,

Henonvsosamv npuobpemennvie suanus u YMeHUs 8 NpaKmu4eckou OesmensHOCU U
NOBCCOHEBHOT HCUIHU ONA;
- OYEHKU GIUANUSL HA OP2AHUIM HeNoBeKd DIeKMPOMAZHUMHBIX GONH U PaouoaKmueHix
UBLyYeHul,
- YHepaochepeicenus;
- besonacrozo ucnonvzosanus MAMEPUAnos u XUMUYECKUX 6euyecme ¢ buimy;
- npogunaxmuxu ungexyuonnvix 3abonesanuii, HUKOMUNOGOU, GNKO20NbHOL U HAPKOMUYECKOT
3aeucumocmeri,
- OCO3HAHHBIX NUYHBLX OCUCMGUL RO OXpaHe OKpYoicaroufeti cpeost.



OBOIOIMOHHAS TEOPHS M €€ polb B (OPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHEI Mupa. Bux, ero xpurepuu. Ilomynsmus kak crpykTypHas eqMHHIA BHIA U
spomonud. CuaTeTHdeckas Teopus spomonuu (CTD). JIBHKylque CHIBI 5BOIIONHH B
cootBeTrcTBHH ¢ CTD.

Pesynbrarel spomonuu. Coxpanenue MHOrooOpasus BUIOB KaK OCHOBA YCTOHYMBOTO Pa3BUTHS
Ounocdepsl. [IpuunHbl BEIMHpanus BUIOB. BHonornueckuit mporpece u GHONOrHyYecKuii perpecc.

['unore3bl NPOMCXOKACHUS JKM3HM. YCIOXKHEHHE JKHBLIX OpPraHM3MOB Ha 3eMie B
MpoLecce 9IBONONMU. AHTPOIOreHE3 H €ro 3aKOHOMEPHOCTH. JloKasareibhCTBa pOJCTBA
YEJIOBEKA C MIICKOIMTAIOIIMMY JKMBOTHBIMH. OKOJIOrMYeckHe (akTopsl aHTPOIOreHesa:
YCIIOKHEHHE ITOMYJIAIHOHHON CTPYKTYpPBhl BHJA, W3TOTOBICHHE OPYAWUM Tpyla, NEpexol OT
PacTHUTENILHOrO K CMENIAHHOMY THIy IIMTAHHs, MWCIIOJNB30BaHHE OrHA. llosBleHue
MBICTTHTEIBHON EATEILHOCTH U WIEHOpas3AenbHOM peun. IIpoucxoxieHne 4eoBevYeckux pac.

Hemoncmpayuu
Kputepun Buaa.
[Tonynsuus — cTPyKTypHAS eTHHUIA BHA, €HHHIIA SBOJIIOIHH.
JIBHXKyIIHE CHIIBI DBOJIIOIIHH.
BosnuknoBenne 1 MHOrooOpasue npucrocoOlieHni y OpraHu3MoB.
Pejikue u ucuesaroniye BUIHL
JIBMIKYLIME CHJIBI AHTPOTIOT€HE3A.
IIporcxoxieHne YenoBeKa U 4eIoBeYecKHX pac.
Hpakmuueckue 3auamusn

Onucanue ocobeil Buaa o Mop(oIOTHYeCKOMY KPUTEPHIO.
AHanu3 W OLEHKAa paslIMYHBIX THUIOTE3 [POMCXONKICHUS IKU3HH. YCIOKHEHHE IKMBBIX
OpPranu3MoB. AHAIIM3 U OLIEHKA Pa3IMYHBIX THIIOTE3 IPOUCXOKICHUS YeIOBeKa.
JlokazaTenbcTBa pOJICTBA YEIOBEKa ¢ MIIEKOITHTAIONIMMHE YKHUBOTHBIMH.

Buowt camocmoamenvnoii padomol
Urenne Texcra yyeOHuka. Iloaroroska moxmanos mo reme.

Pazgen 13 DxocucreMsl

IlpenmMer W 3aga4d OKOJOTHH: YyYeHHe 00 OSKOJOTHYECKHX (akTopax, ydeHHe o
coo0IIecTBaX OPraHu3MOB, yueHue o0 Ouochepe.

Okonoruyeckue  (GaxkTopbl, OCOOCHHOCTH WX  BO3JEHCTBHA.  DKOJOTHYECKAs
Xapaktepuctuka Buja. [lonarue o0 sxonormueckwx cucreMax. Llemd muTaHus, TpoPUIECKHE
ypOoBHH. broreorieHo3 Kak sKocHcTEMA.

buochepa — rnobanpHas sxocucrema. Yuenue B. M. Bepuanckoro o 6uocepe. Posb
JKHBBIX OpranusmMoB B Ouocgepe. buomacca. buosorumueckuit KkpyroBopor (Ha IpUMepe
Kpyrosopota yriepoza). OCHOBHBIE HallpaBIICHHS BO3ICHCTBHUSA YelloBeka Ha Ouochepy.
Tpancdopmanys eCTECTBEHHBIX SKOJNOTHYECKHX cHCTeM. (Oco0eHHOCTH —arposKOCHCTEM
(arporeHo30B).

' Hemoncmpayuu
OKonoruyeckue HaKTOPHI M UX BIUSHHE Ha OPTaHH3MBI.
MexXBHIOBBIE OTHOIIEHH: TAPa3UTH3M, XHITHUYECTBO, KOHKYPEHIUS, CHMOHO3.
SIpycHOCTE pacTHTENBHOTO COO0IIECTRA.,
Kpyrosopot yriepoza B 6uochepe.
3alloBEeTHUKY U 3aKa3HUKH Poccum.
Hpakmuueckue 3anamusn
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Ipumepnoie memoi pehepamos (doknaodos), UHOUBUOYANIBHBIX HPOECKNIOE

Marepusi, popMBI ee IBHKEHHUS U CYIECTBOBAHMS.

IlepBrIit pycckwuii akanemuk M.B.JIoMoHOCOB.

HckyceTBo m mpomece mosHaHus.

®u3uKa ¥ My3bIKATEHOE UCKYCCTBO.

I{BeTOMYy3BIKA.

Du3HKa B COBPEMEHHOM ILIHUPKE.

Du3udeCKHe METOMB! HCCIENOBAHMS MAMATHHKOB HCTODHH, APXHTEKTYPEl U IPOU3BEIACHUMH
HCKYCCTBa,

Hayuno-TexHuUecKHit nporpece U IpoGIeMb! SKOJIOTHH.

Buorexnonorus u rennas umxenepust — Texuonornu XXI Bexa.

. HaHOTeXHONOTMA KAk IIPHOPHTETHOE HATIPABIEHHE pPA3BHTHS HAayKM M IIPOM3BOACTBA B

Poceniickoit @enepanmu,
Oxpana OKpy»kaioei Cpeibl OT XMMHYECKOTO 3arps3HEHHS.

. PacTBOpHI BOKpYT Hac,

YCTpaHeHHE KECTKOCTH BOMBI Ha IPOMBILIIEHHBIX TIPEAIPHSTHSIX.

VeTopus BOSHMKHOBEHHS U PA3BUTHS OPTAHHYECKON XAMUEH.

YTIEBOJBI U UX POJIb B KUBOM IIPHPOJIE.

JKupEI KaK MpOJIYKT IMHUTAHUS M XAMHYECKOE CHIPLE.

HexBatka 11po/10BOIBCTBHS KaK [I0GalbHAs IPOGIeMa YeNIOBEUECTBA H Iy TH ee peLIeHHsI.
CpezicTBa rurveHs! Ha OCHOBE KHCIIOPOICO/IEP/KAINX OPraHUIECKHX COe THHEHHIE.
CHHTETHYECKHE MOIOIIHE CPEJICTBA: JOCTOMHCTBA U HEIOCTATKL

Hepuuur Genka B MHIIEBBIX MPOAYKTaX H €ro INPEONOJICHHE B pamkKax riao0ajibHOM
IIPOJIOBOJIBCTBEHHOM ITPOTrpaMMEL

. B.. Bepuanckuii u ero ydaerue o 6uocdepe.

Hcropus u pa3BUTHE 3HAHKHN O KIETKE.

Oxpysxaromas yeoBeka cpejia ¥ ee KOMIIOHEHTHI: Pa3jiHyHble B3TIISIL HA OJIHy Ipobnemy.
[TomynsAnms KaK exiHIIA GHONTOTHYECKOH IBOITIOIHH.

Ilomysimust Kak sKoIOrHYecKas eauHUIIA.

CoBpeMeHHEIE B3TIISIBI HA GHOJIOTHYECKYIO DBOJEOIHIO.

CoBpeMeHHbIe B3TIIAIBI HA IIPOMCXOK/ICHHE UENI0BEKa: CTONKHOBEHHE MHEHHIL.
CoBpeMEHHBIE METOBI UCCIIEIOBAHUS KIICTKH.

Cpenpl 0buTanus OpraHu3MOB: IPHYMHEL PA3HOOGPA3HS.
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Tema 11.3 TlonaTre 06 MHIMBHAYATBFHOM PA3BUTHH.

CocrapiieHre cxeM pa3BuTHA ¢. 64-73

Tema 11.4 OcHOBEI y4eHHs O HACNIEICTBEHHOCTH U U3MEHYHBOCTH 1
IT.3. No27 Penienue reHeTHYECKHX 3a/1a4. 1 1 Bemnucky U3 TekcTa TEpMHUHOB H
CUMBOJIOB. Pemenue 3ana4 c.75-84
Tema 11.5 T'emeTndecKue 3aKOHOMEPHOCTH U3MEHYUBOCTH. 1
Tema 11.6 MeTo/1b1 ceIerIIHN PACTCHUH U JKHBOTHBIX | Yrenue TekcTa yuednuka 95-100;
115-129; 135-139
IT.3. Ne 28 AHanus ¥ oLleHKa 3THYECKHX aCHEeKTOB Pa3BUTHS HEKOTOPLIX I 1
HCCIeOBaHUH B OMOTEXHOJIOTHH.
Paszoen 12 Buo 7 4
I1.3. Ne 29 Omnucanme ocobeli BHa 110 MOP(OIOTHUECKOMY KPUTEPHIO. 1 1 [TonroroBka D0KIaI0B MO TEKCTY
yueOHHKa ¢.129-134, ¢.163-165
Tema 12.1 JIBMKVIIHE CHITBI 3BOIIOIIMH 1
Tema 12.2 buonoruueckuii nporpecc u perpecc. 1 Urenue TekcTa yueOHUKa ¢.156-175
Coctapnenue Tabmuuesi ¢.199-205
I1.3. Ne 30 AHanu3 u OLEHKa pa3IMyYHbIX THIIOTE3 IPOUCXOMKICHHS KU3HH. 1 1
VY c10KHEHHE KUBBIX OPraHHu3MORB
I1.3. Ne 31 Anamu3 ¥ OLIEHKa Pa3sIHYHbIX THIIOTE3 MIPOUCXOKICHH 1 1 Yrenue texcra yueObHuKa ¢.205-244
yeJIoBeKa : [TonroTroBka 10K1a10B
I1.3. Ne 32 JlokaszaTenbCTBa POACTBA YeIOBEKA C MIIEKOIUTAIOLIMMHE 1 1
KWUBOTHBIMH
Tema 12.3 Dxonorudeckue ¢akTopsl anTponoreHesa. Yemoseueckue pachl 1 Yrenue texcra yuebuuka ¢.250-261
Pazoden 13 Irocucmemot 6 4
Tema 13.1 Dkonoruyeckue hakTopsl 1
I1.3. Ne 33 CocraBnieHse cxeM Iepeads BEeIecTB ¥ 3HEPTHH B IPUPOIHBIX 1 1 Cocrapnenne cxem ¢.261-273
} arpo3KocHCcTEMax
Tema 13.2 Vyenue B. M. Bepuaackoro o Ouocdepe 1
I1.3. Ne 34 Kpyrosoport Beriects B Onocdepe. 1 1 HoaroToBka goknaanos ¢.293-305
[1.3. No 35 Pentenue 3KOJOTHYECKHX 3aa4 1 1 Yrenue texkcTa yyebHuKa ¢.273-280
[1.3. Ne 36 EcTecTBEHHBIEC U HCKYCCTBEHHBIE IKOCHCTEMBI. 1 1
InddeperunpopanHbli 3auet
Hroro: 108 36




XapaKTepHCTm{a OCHOBHBIX BHJOB YHGGHOFI JACATC/IBHOCTH CTYACHTOB

Copep:xanue o0y4ueHHsI

XapaKkTepHCTHKA OCHOBHBLIX BH/IOB JIeATEAbHOCTH CTY/ICHTOB (Ha
ypoBHe yueOHBbIX jeilcTBuil)

OU3UKA

Beenenue PazBuTHe CriocOOHOCTEH SICHO M TOYHO H3JAraTb CBOM MBICIH, JIOIMYECKH
00OCHOBBIBATE CBOIO TOYKY 3pEHHs, BOCIPHHHUMATL M aHAIM3UPOBATL
MHCHUA CO6BCCI{HHKOB, INpu3HaBas IpaBo Jpyroro YCJIOBECKA Ha HHOE
MHEHHE,
IlpuBenenre nNpUMEPOB BIAMSHMS OTKPbITHII B (U3MKE HA Mporpecc B
TeXHHKE ¥ TEXHOJIOTUH IPOU3BOJICTBA

Mexanuxa

Kunemarnka OsHaxoMieHHe c¢O cnocobdaMH  OnMcanysi MexXaHHuuecKoro JBHWIKCHHWA,
OCHOBHOH 3a/1aueii MeXaHUKH.
HM3yuyenne OCHOBHBIX (PUIUUECKUX BEJIMYMH KUHEMATHKH: [EPEMEICHHS,
CKOPOCTH, YCKOPEHHS.
HaGmonenue OTHOCHUTEIILHOCTH MEXaHUYeCKoro JIBHIKCHUS.
DopMyIHPOBAHHE 3aKOHA CIOKEHUS CKOPOCTEH.
HcceneoBanne  paBHOYCKOPEHHOTO — MPAMOIMHEHHOrO  JIBMKEHHMS  (Ha
[puMepe CBOOOHOIO MAJEHUsSt TeJI) W PAaBHOMEPHOTO JBHIKCHHS TeJa 10
OKPYXKHOCTH.
IToHuMaHue CMbIC/Ia OCHOBHBIX (DU3MYECKUX BEJIMYMH, XapaKTepHU3yrOIUX
paBHOMEpHOE IBHKEHHE TejIa M0 OKPYKHOCTH

Junamuxa [lonuManue cMplcia Takux (QU3MUCCKHUX MOAENEH, Kak marepualibias

TOYKa, MHEpIHMAJIbHAS CUCTEMA OTCYETA.

M3mepenue Macchl Tejla pasiMuHbIME - criocodamu.  Msmepenne  cui
B3aMMO,IEHCTBHS Tell. BelunclieHre 3HaYeHHsI YCKOPEHUS TEJl 110 H3BECTHbIM
3HAUEHUSM JIEHCTBYIOUINX CHUJI U Macc TeJL.

YMenue paznuuaTh CHIy TsDKeCTH M Bec Tesa. OObsicHeHME U ITPUBE/ICHIE
MIPUMEPOB SIBJICHUS HEBECOMOCTH.

[TpuMeHeHHE OCHOBHBIX [OHSTHH, (GOpMyl H 3aKOHOB JHHAMUKH K
PEILIEHHUIO 3a/1a4

3aKOHBI COXPaHEHHs
B MEXaHHKE

OObsicHeHME PEaKTMBHOTO JIBUKEHHS HA OCHOBE 3aKOHA COXPaHEHU
uMmnysbca. |IpuMeHeHne 3aKkOHa COXpaHEHHsI HMITYJIbCa Ul BLIYHCIICHUA
U3MEHEHUH CKOPOCTEH TeJl IPH HX B3aUMOJIEHCTBHIX.

Brruncnenue paboThl CHIT U H3MEHEHUSI KHHETHYECKOHN DHEPI UK Tea.
Boruncienvie moTeHIMANBHON SJHEPTUU TE B TPABUTAIHOHHOM I10JIC.
XapakTepucTUKa — MPOU3BOJIMTENILHOCTH — MallMH M JBUrarteleid ¢
UCIIOJIB30BAHUEM IOHSATHSI MOUIHOCTH

OcHOGbL MONCKYIAPHOU PUZUKU 1 MEPMOOUHAMUKU

MounekynspHas Gpusuka

@opmynupoBaHHe OCHOBHBIX MOIOKEHIH MOJICKYIIAPHO-

KUHETHUYECKOW TeOpHH. BhINOJIIHEHHE HKCIEPUMEHTOB, CIIYKalluX
o0ocHOBaHNEM MOJEKYISIPHO-KHHeTHUecKoH Teopuu. Habmoenue
OPOYHOBCKOTO JIBUXKECHHUS U SIBJICHHS JIUPPY3HHU.

Omnpenenenue NapamMeTpoB BEIECTBA B ra3000pa3HOM COCTOSHUH

Ha OCHOBAHWM ypaBHEHHUs COCTOSIHUS WICATBHOrO rasa.

[pencrapnenue B BHjae rpaduka  H30XOPHOrO,  H300apHOrO U
M30TEPMHYECKOro  IpoleccoB. Bpumcenenue cpeHell  KMHETHYECKO
HHEPrUUTEINIOBOTO JIBWKEHMsST MOJIEKYJl 10 M3BECTHOH Temmeparype
BEILICCTBA.

M3mepeHue BIIaXKHOCTH BO3J1yXd

TepmoJinHamuka

3KCHCpl/IM€HTaHbHOC HCCIIe)IOBaHUe TETIOBBIX CRBOMCTR BEIICCTRA.




PacueT xonuvecTBa TEIOTHI, HEOOXOUMOIO JUIsl OCYIIECTBICHHS
rpolecca peBpaleHys BeIeCcTBa U3 OJIHOI0 arperarHoro COCTOAHUS
B Jlpyroe.

Pacuer u3meHeHUs BHYTpPEHHEH 2HEPTHH Tel, paboThl U TIEPEIaHHOTO
KOJIMYECTBA TEMJIOTHI HA OCHOBAHMH [1EPBOTO 3aKOHA TEPMO/IMHAMHUKH.
OObsiCHEHHE TPUHITUIIOB JICHCTBUS TEIUIOBBLIX MallliH

OcHogbl 21eKMPOOUHAMUKY

DneKTpocTaTHKa

Brruncrienue cuii B3auMOJICHCTRHS TOUCHHBIX YJICKTPHUCCKUX 3aPAI0B.
Bhrunciienne HanpsoKEHHOCTH W TIOTEHIIAAJA AJIEKTPHYECKOTO 110J1s
OJIHOT'O M HECKOJIBKHUX TOYEUHBIX 3apsiIOB.

M3mepenne pa3HOCTH NOTCHIIUAJIOB.

[IpuBenenmne mpUMEPOB MPOBOJIHUKOB, TUMICKTPHKOB H KOHACHCATOPOB.
HaGnionenue sBienus 2JeKTpoCTaTHHECKOW HHIYKIMN 1 SBJICHUS
NOJSIPU3AIMH TUAIEKTPHUKA, HAXOASAIIETOCS B ICKTPUUYECKOM 110J1e

ITocTossHHBIN TOK

HMamepenne momuocTd aekrpuueckoro Ttoxa. Mamepenne DJIC n
BHYTPEHHEr0 CONPOTUBICHHS HCTOUHHKA TOKA.

COop ¥ HCTIBITAHUE IEKTPUUECKUX LIEHEH ¢ pasJInYHBIM COCIUHEHUEM
IIPOBO/IHUKOR, PACYET HX NTAPAMETPOB

MaruutHoe moJe

Habmoenne 1eficTBUS MArHUTHOTO 10JIS HA TPOBOJIHHMK € TOKOM,
KapTHHOK MarHUTHBIX T10JIEH.

DopMyIMPOBaHUE IIPAaBUIIA JICBOM DPYKHM JUIsl OINPEJEJIEHHs HAlIPABICHUs
CUJIBI AMIiepa.

Beraucnenue cuit, IEHCTBYIOMKX Ha IIPOBOAHUK C TOKOM B MArHHTHOMIIONE,
00bsACHEHHE MPUHIIKTA ACHCTBHSA DJIEKTPOIBHTATENA.

HccenejloBanue sBneHus 3IEKTPOMArHUTHOH HHJLYKIIMH

Konebanus u connui

Mexannueckue
KoJicOauus v BOJIHBI

IIpuBeneHne npuMepor KoliebarebHbIX JBWKeHUH. Mceneosanne
3aBHCUMOCTH TI€PHOJIa KOJICOaHWH MaTeMaTHUCCKOTO MasiTHUKA OT €r0
JUTHHBI, Macchl M aMIUTMTY/1bl KosieOauuii. Onpejiesienne yeKOpeHus
CBO60,ILHOFO MAJCHUA C ITOMOIIIBIHO MaTEeMATHYECKOI0 MasiTHH KA.
Habmonenue konebanuii 3pyuarero resia. [IpupejieHue 3HaveHus
CKOPOCTH PACIPOCTPAHEHMS 3BYKA B PazJIMUHbIX Cpelax.

YMeHue 00BICHTH UCTTONIBL30BAHKE YIBTPa3ByKa B METUITUHE

NEeKTPOMArHUTHbIE
Kos1e0anus ¥ BOJIHEI

Halmoienne ocumsiorpaMM rapMOHHYCCKIX KoNeOaHUH CHlbl TOKA

B I[CITH.

OOBsicHEHHE IIPEBPALIEHUS SHEPIUU B UJIEAJILHOM KOJlebaTebHOM

KOHTYpE.

H3yuenue ycTpoiicTBa M MpUHIIKANA ACHCTBHS TpaHcpopMaTopa.

AHanu3 cXeMbl Iepesiavy dJCKTPOIHEPrHH Ha OOJILITHE PACCTOSHUS.
IIpuBesieHrEe MPUMEPOB BUJIOB PAJIMOCBSI3M. 3HAKOMCTBO € YCTPOHCTBAMH,
BXOJSLMMH B CHCTEMY PaJMOCBS3H.

ObcyxkieHre 0cOOEHHOCTEN pacpOCTPaHeHUs PaJIMOBOIH

CBeToBble BOJIHEL

[IpuMenenue Ha npakTUKe 3aKOHOB OTPAKCHHUS U MPEIIOMIICHHSI CBETA IIPH
pemenuy 3aja4. Habioienue sipienust Audpakiuy v JUCIEPCHH CBETA.
YMeHHe CTpOUTh H300paKeHHs PeMETOB, JaBaeMble JinH3amu, Pac-

YET ONTHUYECKOH CHIIBI THHBbI

Dnemenmol K6anmosot ghuzuxu

KBanrossie cBoiicTBa
CBEeTA

Habmonenne gortosnexrpuueckoro spdexra. Pacuer MakcnmMaabHoH
KHHETHUECKON SHEPIHHU EKTPOHOB 1IpH (hoToddhdexre

dusuka aroma

®opmynupoanne nocrynaror bopa. Hadmoienve nuneiiuaToro
¥ HEIPEPLIBHOTO CIIEKTPORB.




Baxcneitnme Bemectra
W MaTepuabl

XapakTeprCTHKA CTPOCHUS aTOMOB M KPHCTAJLIOB M HA ITOH OCHOBE —
00ImMX (PU3HYECKUX U XUMHUCCKHX CBOHCTB METAJUIOR W HEMETAJIOB.
XapakTepHCcTHKA COCTaBa, CTPOCHUSA, CBOMCTR, MOJYYEHHs W TPHMEHEHHE
BaKHEHIIHX HEMETAJLIOB.

XapakTepuCTHKA COCTABA, CTPOCHUS U OOMIMX CBOHCTB BasKHCHIINX

KJIACCOB HEOPIaHWYECKUX COEIMHEHUH.

Onucanne cocTaBa M CBOMCTB BXKHEHIINX TPEJCTABUTENCH OPraHuyecKux
COEIMHEHHHI: METAHOIIA U 3TAHOIA, CIIOKHDBIX HPUPOB, KHUPOB,

MBLI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI), MOHOCAXaPH/IOB
(rIOKO3bl),  JIMCAXapUIoB  (caxapo3bl), IOJHCAXapH/oB  (Kpaxmanau
LEJUIKOJI03bI), aMHUHOKHCIIOT, OCJIKOB, WCKYCCTBEHHBLIX M CHHTCTHYCCKHX
TIOJTUMEPOR

KXUMUYECKUI S3bIK
1 CUMBOJIMKA

HMcnonb3osanue B yuebHO# 1 ipodecCHOHANILHON eI TeIIbHOCTH
XUMHYCCKHX TEPMUHOB U CUMBOJTHKH.

HaspiBanne HM3ydeHHBIX BEIIECTB MO TPHUBHAILHON WM MECHKIYHAPOAHOLH
HOMEHKJIATYPE W OTPAKEHHE COCTABA HTHX COCJAMHEHHUH C TOMOIIBIO
XUMUYECKHX (hOPMYIL.

OTpaskeHHe XMMHYECKMX MPOLIECCOB ¢ IMOMOIIBI YPABHEHUN XMMHYECKUX
peakuuii

XUMHUCCKUE peaKiiMu

OOBsICHEHHE CYIHOCTH XUMHYECKHX Mporeccos. Knaccupuxanms
XMMHYECKUX PEaKUUil 10 pasInyHbBIM [TPU3HAKAM

XuMHUUecKui BbIHOHHeH]’IC XHMHYCCKOI'0 DKCIIEPUMEHTA B TTOJIHOM COOTBETCTBHH
SKCIIEPUMEHT C MPaBUJIAMH TEXHUKH OC30MaCHOCTH.
Habmonenue, (pMKCHpOBaHUE U OMHMCAHUE PE3YIILTATOB IPOBEICHHOTO
IKCIEPUMEHTA
XuMnyeckast [IpoBejieHHE caMOCTOSITENTBHOTO TIOUCKA XUMHYECKOH HH(OPMAIUK
undopmanus C HUCIIOJIb30BAHUEM PA3NMYHBIX UCTOYHHKORB (HAYYHO-TIONYJISIPHBIX

M3JJaHU, KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB MuTepHera); uc-
MOJB30BAHNE KOMIIBIOTEPHBIX TEXHOJIOTHH It 00paboTKH U Nepe/1aun
XUMHYECKOH MHDOPMALMU U €€ IIPEJICTABICHHS B PA3IMUHLIX (OpMaX

IpodunsHoe u

OO0bsacCHEeHNEe XUMUYECKUX SBIICHUH, TTPOMCXO/IANINX B IPUPOJIC, OBITY

podeccHoHanbHO W Ha IPOM3BO/JICTRE.
3HAYMMOE Cobmofenure  mpaBmil  HKOJOIMYECKH  IPAMOTHOIO  MOBEJICHWS B

cojiepKariue OKpYXKarolleh cpene.
OrnleHKa BIHSHUSA XUMMUYECKOTO 3arPSI3HEHHUST OKPYIKAKOIIEH CPe/ib
Ha OpraHM3M 4eJIOBEKa W JIpyrue »KuBble opranu3Mbl. CoOIIOeHHE NTPaBHIL
OeszomacHOro oO0pallleHHss ¢ TOPIOYHMH U TOKCHYHBIMH  BEICCTBAMH,
1abopaToOpHBIM 000PYI0BAHUEM.
KpuTHueckas oLeHKa JOCTOBEPHOCTH XUMUYECKOU HH(POPMAIIHH,
HOCTYHAIOIEH U3 Pa3HbIX HCTOYHUKOB

BHOJIOT' U1
buonorus — 3HAKOMCTBO ¢ 00bEKTAMU U3yUEHHS OHOIOTHH,

COBOKYIHOCTE HayK O
KUBOUIIPUpOIE. MeTombl
HAYYHOI'O MO3HAHUAB
Ouosorun

Brisisnenue ponu 6uonoruu B (JOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOH KapTUHBI MHPA U MTPAKTHUYCCKOH JeATeILHOCTH
oJ1ei

Krnerkxa

3HAKOMCTBO C KJIETOYHOH TEOPHEH CTPOCHHS OPraHU3MOB.
llonyyenue npencTaBiIeHHS O POJTH OPraHUYeCKHX M HEOPraHHUCCKUX
BEILIECTB B KJIETKE.

3HaHMe CTPOEHHUS! KIETOK MO pe3ybTataM paboThl CO CBETORBIM
MHKPOCKOIIOM.

YMEHHE OIHCBIBATH MUKPOIIPENapaThl KJICTOK pacTeHuil. Y MeHue




CPaBHUBATH CTPOCHHE KIJIETOK PACTEHMH U JKHBOTHBIX MO I'OTOBbIM
MUKpOIpernapaTam

Opranuzm 3HAHWE OCHOBHBIX CIOCOOOB  PA3MHOMKEHHS  OPraHu3MOB,  CTaIUH
OHTOIrcHE3a Ha MPUMEPE YEJIOBEKA.

3HaHUE TIPUYHH, BBI3BIBAIOILIMX HAPYIICHHS B Pa3BUTHH OPraHHu3MOB.
VMEHHE MOJIb30BATHCS I'CHETHYECKOH TEPMHUHOJIOTHEH U CUMBOJIMKOH,
pelaTh NpoCTEHIIME FEHETHYCCKUE 3aJa4H.

3nanue ocobennocTel HacJIe/ICTREHHOH " HeHacjeacTBeHHON
W3MEHYMBOCTH M MX OMOIOTHYECKON POJIA B IBOJIIOIUHI KHUBOTO

Bun YMenue — aHaIM3UpPOBATL U OIEHUBATL  Pa3/IMYHBIC THIIOTE3HI
IPOMCXOXKICHHS )KU3HH Ha 3emMile.

VMeHue MpoBOIUTH OMHCaHUe 0co0eH OAHOTO BHJIA 10 MOP(OTOTrHYECKOMY
KPUTEPHIO.

Pazputie CriocoOHOCTEH SICHO M TOYHO HM3jlararb CBOHM MbICIH, JIOTHYCCKH
000CHOBBEIBATE CBOIO TOYKY 3pEHHs, BOCIPHHUMATL W AHAIM3HPOBATDH
MHEHHSI COOECEeIHMKOB, TpPHU3HABas I[PABO JIPYFOro 4YejoBeKa HauHOC
MHECHHEC.

Ymenue JOKa3biBaTh POJICTBO UCTIOBEKA H MJICKOITHTAKO MK, 00THOCTE |
pPaBEHCTBO YEJIIOBEYECKMUX pac

DKOCHCTEMBI 3HaHUE OCHOBHBIX JKOJIOTHUYCCKUXK (PAKTOPOR M X BJIMSHHS HA OPTaHU3MbI.
3HAHKE OTJIMYUTENIBLHBIX [IPH3HAKOB HCKYCCTBEHHBIX COODIECTB —
arpodKOCHCTEM.

[TojiyyeHue TIPEJICTABICHUS] O CXEME YKOCHCTEMbI Ha IIpUMEpe

ouocdepsl.

JlemoncTpanys YMEHHsl ITOCTAHOBKHM HeeH JesTebHOCTH, [UIaHUPOBaHne
COOCTBEHHOH  JIATENLHOCTH JUI  JOCTHIKEHHS  110CTABJICHHBIXLIEIICH,
IPE/BU/ICHAS BO3MOJKHBIX DE3yJbTaTOB OJTHUX JICHCTBUH, OpraHu3aluy
CAMOKOHTPOJISI ¥ OLECHKH MOTYUEHHBIX PE3YIHLTATOB.

O6yuecHHEe COOIIIOIEHHUIO TIPABKIT TTOBEJICHUS B IPHPOAE, OEPEIKHOMY
OTHOIIEHHIO K OHOJIOrHYecKHM 00BeKTaM (PacTEeHHUIM 1 JKUBOTHBIM

M MX COOOIIECTBAM) U X OXPaHE

Y 4eGHO-METOIUYECKOe U MAaTepUANBHO-TEXHUUECKOE 00ecIieyeHne TporpaMMbl yueOHOw
JTUCIUTUTAHET « EcTecTBO3HAHMEY

Ocpoenue mporpaMMbl yueOHOW JUCHMIUIMHBL «EcTecTRO3HAHME) TpEANoaracT HaluIue B
npoheccuonansHoi  06pasoBaTeIBHON OpraHM3alliy, peatu3yromell 00pazoBaTelbHyO HPOrpaMmy
cpeaHero obmero obpasoBanus B npenenax ocsoenust OIIOIT CIIO ma 6ase OCHOBHOTO 00IIErO
00pasoBaHusl, yueOHbIX KaOWHETOB MO (U3MKE, XUMHM, OHOJIIOTHH, B KOTOPBIX HMEETCS BO3MONKHOCTD
obecrieunTh CBOGOAHBIH gocTyn B MHTepHEeT Bo Bpems y4eGHOrO 3amsTds W B HEPHOJl BHEYUCOHOI
JESTeNILHOCTH 00y YatOIIMXCe.

B cocra xabuHeTOB 10 (M3MKE, XUMHH, OHOJOTHH BXOMAT Jabopartopuu ¢ J1abOpaHTCKOMH
KOMHATOM.

[ToMmemmenust KabUHETOB (PU3MKH, XMMHU M OMOJOTHH JODKHBI YOBJICTBOPSTH TPEOOBAHMSIM
CaHuTapHO-dIMHIEMHOJIOrMYeCKUX npasuil i HopMaTieoB (CanlluH 2.4.2 No 178-02) u ObITL OCHALIEHDI
THIOBBIM 060PYIOBAHHEM, YKa3aHHBIM B HACTOSIIUX TPeGOBAHUSAX, B TOM UMC/IE CHEIHMATH3NPOBAHHOM
yueOHoit Me6enplo M cpeicTBaMH 00yUYEHHs, H0CTATOYHBIMYU [Tl BBINOIHEHUs TpeOOBaHUH K YPOBHIO
HOJIPOTOBKK 00YYaroIuXxcsl.



B kabunerax n0o/mKHO OBITH MyJIbTHMEUIHOE 060PYI0BaHNE, TOCPEACTBOM KOTOPOTO YUACTHUKH
00pa3oBaTeNbHOTO MPOIECca MOTYT IPOCMATPHBATE BH3YATBHYIO HHPOPMAIHMIO 10 (H3HKE, CO3aBaTh
[PE3EeHTAlUU, BHICOMATEPUAIbI H T. II.

B cocrap y4eGHO-METO/IMYECKOTO M MaTepHalbHO-TEXHHYECKOTO 0GECHeueHns IporpaMMbl yueGHO
JMCHHIUTHHBL « ECTECTBO3HAHUE » BXOJIAT:

—  MHOTPO()YHKIHOHAJILHLIN KOMIUIEKC ITPEIoaBaTes;

—  HarsiHele 1ocoOust (KOMILIEKTHI YUeOHBIX TaOMHL, MIAKaTOR, HOPTPETHI BhLIAIOIIMXCS YUCHBIX B

00J1aCTH €CTECTBO3HAHUS U T. I1.);

—  HH()OPMAIHOHHO-KOMMYHHKAIMOHHBIE CPEICTBRA;

— 3KPaHHO-3BYKOBEIE TOCOOHS;

—  KOMIIIEKT 2JIEKTPOCHAOKEHUS KaOUHETOB;

— TEXHHYECKHE CPEJCTBA 00yUeHHUS,

— JIEMOHCTpalHOHHOE 060pyoBanue (00IIero Ha3HAYCHUS U TEMATHUYECKHE HABOPbI);

— naboparoproe 0bopyjioBanue (061Iero Ha3HAYECHUA W TeMATHYECKHe HAGOPBI, B TOM UMCIIC Ui

MOCTaHOBKH JIEMOHCTPAIMOHHOTO M YUCHHYECKOTO IKCIEPHMEHTA, PEAKTHBDI);

— CTaTHYCCKHC, JIMHAMHYCCKHC, JIEMOHCTPAMOHHLIC M pa3jlaTOYHbIe  MOJEIH,  BKIIOYAs

HaTypaibHble OOBEKTHI;

— BCIIOMOrareibHoe 000PyI0BaHuE;
— KOMIIJIEKT TEXHHUCCKOH JIOKyMEHTAlMH, B TOM 4HCJIE I1acmopra Ha cpejcTsa o0yuenus,

HHCTPYKIMH 110 UX HUCTIONB30BAHUIO U TEXHUKE OE3011ACHOCTH,

—  Oubnnoreunsrii Gpou.

B Oubnmuoreunslit (QOHA BXOAAT yYeOHMKHM, YUCOHO-MCTOMUYECKHE KOMILIEKTHI (YMK),
o0ecreunBaroMe OCBOEHHE yueOHOH JMCUMIUIMHLL  «ECTecTBO3HANNE», PEKOMCHIOBAHHbIE HIIN
AOMYIICHHBIE AT HCIOJIB30BAHMS B NPO(PECCHOHATBHLIX  00pa30BATENILHBIX  OpraHU3aLIsIX,
PEAIM3YIONMX 00pa30BATENbLHYIO NPOrpaMMY CpPeAHEro obuiero obpasoBanus B MPeieNax OCBOCHHUs
OIIOII CITO na 6a3e ocHOBHOrO 0611ET0 06pa3OBAHMSL.

bubnuoreunsiit  GoH MOXKET OBITH JAONONHEH (PH3MUECKUMH SHUMKIONEHIME, aTIacaMH,
CJIOBApSIMH, CHPABOYHUKAMH 10 (DU3MKE, XHMHH, OWOJIOIMM, HAYUHOH MW HAYUHO-TIOMYJISIPHOI
JIMTEPATYpPOH €CTECTBEHHO-HAYYHOIO COJIEPIKAHUSL.

I ITucbmo MunncreperBa obpasoBanns W Haykn P® ot 24.11.2011 Ne MJI-1552/03 «O6
OCHAIICHAN 0011€00pa30BATENLHBIX YUPEKACHHHN YICOHBIM U yueOHO0-1a00paTOPHBIM 060PYIOBAHIEM ».
B npouecce ocsoenus nporpamMmbl yueOHON JHCHMIIHEBL « ECTECTBO3HAHUEY CTYACHTBI JOIDKHBI HMETh
BO3MOXHOCTE JIOCTYIA K 3JICKTPOHHLIM y4eOHBIM MaTepHallaM 110 €CTECTRO3ZHAHHMIO, BKIIOUas (PU3HKY,
XUMHIO, OMOJIOrUIO, HMEIOMUMEsT B CBOOOAHOM Jioctyne B cetd Mutepner (DIeKTPOHHBIM KHHUIaM,
NpaKTHKyMaMm, Tectam, marepranam EI'D u np.).
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Tabpuensn O. C., Ocmpoymos H. I'. Xunmus 151 npodeccuii 1 CHeHUATbHOCTEH
COIMATBHOYKOHOMHYECKOTO H I'YMaHHTAPHOTO MPOGUIICH: yueOHUK JUTA CTY/L. yUPSKICHUH CPeL. npod.
obpazosanusi. — M., 2014,

Fapuensn O.C. Xumus. Hpakruxym: yueb. nocobue. — M., 2014.

Tabpuensu O.C. u 0p. Xumusi. TecTbl, 3a7a4y U YIPAKHEHUS: yue. nocobue. — M., 2014,

Tabpuensn O.C. Xumusi. [locoGue st nogrorosku k EI'D: yued. nocobue. — M., 2014.

Enxuna JI. B. buosnorus. Bech mKonbHBIH Kype B Tabmunax. — M., 2010.

Epoxun FO.M. Xumust: 3a/1aun 1 yIpaxkHenus: yued. mocodue ais cry/i. yupereHuit cpel.npod.
oOpazosanus. — M., 2014.

Epoxun H0.M. COOpPHHUK TECTOBBIX 38/laHUH 10 XUMHH: yued. mocobue Juist CTyl. Y UpeKIeHHHCPEL.
npo(. obpazoranus. — M., 2014,

Konemanmunos B.M., Pesanos A. I'., @aoeesa E. O. buonorus: y4eOHUK /ISt CTY/L. YUpexJICHUI Cpe/l.
npod. o6pasosanus / noj pex. B. M. Koncrantunosa. — M., 2014.

Hemuenro K. D. ®uzuxa B cxemax u Tabnunax. — M., 2014.

Camoiinenxo I1. M. ®uzvka nms npodeccuil U crenuanbHOCTEH COUaIbHO-2KOHOMHHECKOTOH
FYMaHUTAPHOTO TPOQIIei: YUCOHUK JUIA CTY/L. YUPESKICHHH CPEL. npod. obpasopanus. — M.,2014.
Camotinenxo I1. H. C6opHuK 3a1a4 o Gpusuke U1 Ipodeccuii U crennaibHocTel coluanbHo-
AKOHOMIYECKOT'O M I'YMAHHTApHOTO Tipoduieii: yued. mocobue juis CTy L. yUpeRICHUH Cpe/L. npod.
obpazoranus. — M., 2014.

XuMust: MIeKTPOHHDIH yueOHO-MeToAnYeCK i KoMIieke. — M., 2014.

Jlns nperiogaBatenei

Camoiuenxo I1. H. Teopus v MeTojuka odyderns pusnke: yued. nocodue s [PETIOIaBATEICHCCY 308,
— M., 2010.

Huvun B. A., Kyopssyes B. B. Vcropus u merosionornst pusuku. — M., 2014

Tabpuensn O. C., Jloicoga 1. I'. XuMust: KHATA UL NPEHOABATCIS: yue6.-MeTo/1. ocobue. —M., 2014.
Buonorus: 8 2 1./ oy pea. H. B. SIpeirusa. — M., 2007, 2010.

Buosiorns. PyKOBOACTBO K IIPAKTHYECKAM 3aHATHAM / 110]1 pext. B. B. Mapxunoii. — M., 2010.

HNHTEpHET-pECYPCHI

www. class-fizika. nard. ru («Knmacc!nas nocka uist 0003HATENBHBIX ).

www. physiks. nad/ ru («®u31Ka B aHEMALHSIX»).

www. interneturok. ru («BrHacoypoKH 10 peaMeTaM MIKOILHOH TPOrpaMmbl»).

www. chemistry-chemists. com/ index. html (21eKTpOHHBIKY pHAJl « X UMHKHUXHMHSI?).

www. pvg. mk. ru (ommmiuasa «ITokopu BopoObeBbI TOPBI»).

www. hemi. wallst. ru («Xumus. O6pa3oBaTeNbHbI CAlT JUIS MIKOIBHAKOBY).

www. alhimikov. net (O6pa3zoBaresbHBIH CAT MLl KOJBHUKOB).

www. chem. msu. su (DnexTporHas OHOIHOTEKA 110 XUMHH).

www. hvsh. ru (kypran « XuMus B MKOJIEN).

www. hij. ru (xypran «XuMus 1 KH3HDY).

www. biology. asvu. ru (Bes 6uonorus. Cospementas OHOJIOTHS, CTATHH, HOBOCTH, oubnuorexa).
www. window. edu. ru/ window (ExmHoe 0KHO JOCTyTia K o0pa3oBaTebHbiM pecypeam Mureprera
110 OUOJIOTHH ).



Penensus
Ha Pabouyio mporpammyobieo6pazoBaTebHOIN YUEOHOM MUCIUILIHHEBI
OVY]16. 08 EctecTro3Hanme
Ans crenmanbroctd 43.02,11 ocrusmunbit cepsuc

Comepxanue IporpaMMbl [0 JMCIHTLIIHHE «EcrecTBO3HAHME» COOTBETCTBYET TpeboBaHUsIM
(enepaisHoro 06pazosaresbHOrO CTaHIapTa, COBPEMECHHOMY YPOBHIO M TCH/ICHIIHSAM PA3sBUTHS HAYKH K
[IPOU3BOJICTRA.

B nporpammy Brinoueno comepxanme, HarpaBjieHHOe Ha (OPMHPOBAHHE Yy CTYHICHTOB
KOMOETEHIHH, HEOOXOMMMBIX JUls KAueCTBeHHOro ocroenus OIIOI] CITO na 6a3e ocnoBHOro 06IIErO
00pasoBaHusl ¢ MONydYeHHeM cpepero  obmero  06pa3oBaHMs;  HPOrpamMMbl  HOAIOTOBKH
KBAIM(PUUMPOBAHHBIX PAbOYHX, CIIYIKAIIHX; MPOTPAMMBI IIOATOTOBKH CIIEIHAITHCTOB CPETHErO 3BEHA.

Coleprkanue IPpOrpaMMBl 110 JUCIHHILIAHE BKIIOUAET B cebs OCHOBHBIC CBEJICHHSI 110 pasjieNam:;
(usuka, xumus, Guoorus, COOTBETCTBYET COBPEMEHHOMY YPOBHIO €CTCCTBEHHOHAYYHEIX 3HAHWIA,
BIJIIOYACT B Ce0s1 TEOPETHUECKHE U IIPHKIAIHBIE OCHOBBI CCTECTBO3HAHUS. 3aMETHOE MECTO B IIPOrPAMME
SAHAMAIOT HHTErPUPYIOIIME, MEXKIPEJAMETHEIC HJIEH W TeMLL JT0, B NEPBYIO OYepe/b, COMEpIKaHue,
OCBCINAIOMICE  €CTECTBEHHOHAYYHYIO KapTHHY MHpa, ATOMHO-MOJICKYJIAPHOE CTPOSHHE BEIIECTRA,
IIPCBPAIICHUC JHEPTHH, YelloBeKa KaK OHOIOIHYCCKHIT OPraHM3M M ¢ TOYKH 3PEHHS] eT0 XHMHUUECKOI'0
COCTABA, a TAKIKE BONPOCHI DKOJIOTHH.

[Iporpammoit  mpeaycMoTpeHo  BbIMONIHEHHE IIPAKTHYECKHIX K CAMOCTOSTENBLHBIX 3amamuil
CTYACHTaMHU, JUIS IIOBBIIIEHUS YPOBHSI 3HAHMH H IPHOGPETEHUSI PAKTHYECKUX YMEHHH U HABLIKOB.

CTpykrypa mporpaMmer COOTBETCTBYCT COBPEMCHHBIM TpeboBanusam. ColepikaHue KaKIoro ee
SJIEMEHTA paspaboTaHo ¢ JI0CTATOUHOH CTEIEeHbIO TOTHOTLL | 3aKOHYEHHOCTH.

B nporpamme cpopmynuporansr TpeOOBaHHS K 3HAHHAM H yMEHHIM CTYJICHTOB 110 KaXKJIOMY
paszmeny.

Takum obpazoM, penensupyemast paboyas mporpamMma COAEPIKHT BCe HEOOXOMUMEIC 3JIEMEHTHI

PEKOMCH/TyEMOH CTPYKTYPBI.
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Ha pabouyIo mporpaMMyo0bIneobpaszoBaTenbHOM YUeOHOM HCIIHIIHEDL
OV ]16. 08 EctecTBo3nanue
Juia cnennansHocTd 43.02.11 FocTiHMYHBIA cepBHC

Cozepixanve mporpammbl 1o jguctumumae «EcTecTBO3HAHEEY COOTBETCTBYET TpeOOBAHUIM
(henepainbHOro 06pasoBATENEHOrO CTAHAAPTA, COBPEMEHHOMY YPOBHIO U TEHICHITHIM pa3sBUTHS HAYKH H
IIPOM3BOJICTBA.

Cozepxxanne mporpaMMpl 10 AUCHHUILTHHE BKIIOYAET B ce0si OCHOBHbIE TEOPHH HAYKH O JKH3HH,
METOZbl NO3HAHHA U NPeoOpa3sOBAHUs XKHBBIX CHCTEM. Pa3sleNbl MpOTrpaMMBI COLEPXKAT OCHOBHBIE
pasznens! GU3HKH, XUMHH U GHOJIOIHH.

CucreMaTHyeckuif Kype eCTeCTBO3HAHMS O06TafaeT BHYTPEHHeH JIOTMKOH, CBS3aHHOM
mpobIemMoii uenoBeka W ero OTHOLICHHEM K TIPHPOJE, & TAKKE ¢ (opMupoBaHHEM MHPOBO33pEHHS,
OKOJIOTHYECKHM  00pasoBAHMEM, CHOCOOHOCTBIO DA3BUTHS MBIIUICHHS, MHTEPECa M CKIOHHOCTAM B
00I1aCTH €CTECTBO3HAHMSL,

ITporpaMmoii  1pesycMOTPeHO — BEIMOJNHEHHWE TPAKTHYECKHX K CAMOCTOATENBHBIX 3a/aHMi
ctynenTamu.  Heo6Xo/nMpili MHHHMYM 3HaHHI yYMeHHH M HaBEIKOB CTYLCHTOB COOTBETCTBYET
00s13aTCILHOMY MHHEMYMY COJIEPIKAHHS Cpe/IHero (IIOTHOT0) 061ero 00pazoBaHus B 006pa3oBaTenbHOM
obnactu «EcTecTBO3HAHMEY.

CrpyKTypa IpOrpaMMBI COOTBETCTBYET COBPeMEHHBIM TpeGoBaHHsIM. CONepKaHue KAKIOTO ed
3JIEMEHTa Pa3paboTaHo ¢ JOCTATOYHOM CTENEHEIO OJHOTE H 3aKOHYEHHOCTH.

IosicuuTenbras 3amucka PacKPhIBACT BeJAyllMe LEIH NMPOrPAMMEBL, BKIIOYAeT B cels KpaTKyIo
XapaKTCpUCTHKY €€ IPEJIMETHOrO cofepxanus. IIporpamMma BKiIouaeT B cebsi CKaToe COMEpIKAHHE
OCHOBHBIX 3HAHHH, KOTOPBLIMH JIOJDKEH OBJIAJETh CTYICHT.

_ Taxum. 06pa30M peneHsupyemMas pabodas HporpamMma COAEPKHT Bce HEOOXOIMMBIE HIIEMEHTEI
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