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Pabouyas nporpamma mno
€CTeCTBO3HAHMIO
IJISA
11 kaacca
(0a3oBbIii YPOBEHD)

NMosascHUTenbHaA 3anucka

Pabouas nmporpaMma cpegHero (IoJHOro) oduiero oopa3oBaHKs M0 €CTECTBO3HAHUIO COCTaBJICHA HAa ocHOBe DenepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa
obuiero odpasoBanust n KoHuenumu 1yxoBHO-HPaBCTBEHHOTO Pa3BUTHUS U BOCIIUTAHMS rpakaaHuHa Poccun. B Hell Taxoke yduTHIBAIOTCS OCHOBHBIE HIEH U MOJI0XKeHus [IporpaMmel
pas3BuUTHs U POPMHUPOBAHHS YHHUBEPCAIBHBIX YIEOHBIX JISHCTBHIA JJIsl CpeiHero (TMOIHOr0) 00IIero oopa3oBaHusl.

B paboueii nporpamme IpeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHIOB ACSATEILHOCTH 00y4aeMbIX, IPEICTaBICHHBIX B IIPOrpaMMax Ul Ha4aJbHOI'0 OOIIET0 M OCHOBHOI'O OOIIET0
00pa3zoBaHwUsl.

Pabouas mporpaMma Mo eCTeCTBO3HAHHIO VIS CPEAHEro (IOTHOro) odmero oopa3oBaHus Ha 0a30BOM YPOBHE COCTaBJICHA M3 pacdeTa 4acoB, YKa3aHHBIX B ba3ucHOM yuyeOHOM IiaHe
00pa3oBaTeNbHBIX YUpexIeHui ooriero oopasoBanus: mo 3 yaca B Hejenro B 10-11 kimaccax (204 yaca 3a jBa roga o0y4eHust).

[1pu n3ydeHnn ecTecTBO3HAHMS, I'JIe BEIYIIYIO POJIb HTPAET O3HABATENIbHAS eI TeIbHOCTD, OCHOBHBIC BHABI y1eOHOH JeATeNbHOCTH 00YJaronIMXCs Ha YPOBHE YUEOHBIX ACHCTBHI
BKJIFOYAIOT YMEHHS XapaKTepU30BaTh, OOBSICHITH, KIIaCCU(PUIMPOBATh, OBJIAIETh METOJAMH HAYYHOI'O TO3HAHUS, TIOJTHO U TOYHO BBIPAKaTh CBOM MBICIIH, apI'yMEHTUPOBATH CBOIO
TOYKY 3peHHs1, paboTaTh B IPyIIe, IPEIACTABIATh U COOOMIATh €CTECTBEHHOHAYYHYIO HH(OPMAIHIO B YCTHON U MACBMEHHOW (Gopme. Tak Kak ecTeCTBO3HAHUE IIPEeIMET
SKCIIEPUMEHTAJIBHBIH, 00yJalonecs Noy4aT yMEH!E ITIaHUPOBATh, IPOBOANTH, HHTEPIPETHPOBATh SKCIIEPHUMEHT, JIeaTh BHIBOJBI HA €0 OCHOBE U IIPE3EHTOBATH €0 Pe3yIIbTaThI.
KoHuennus Kypca COCTOUT B paCCMOTPEHHN 00BEKTOB U SIBJICHUIT €CTECTBEHHOTO MHUpPa B TAPMOHNH (DM3HKH, XUMHH, OHOJIOrUH, (PU3NUEcKOl reorpadun, aCTpOHOMHUH B SKOJIOT UH.
[pemnaraemslii Kypc eCTECTBO3HAHUS OTJIMYAET OCHOBATEIIbHBIN OXBAT BAYKHEHIIINX ITOHATHI, 3aKOHOB M TEOPHH YaCTHBIX Y4eOHBIX TUCLMIUIMH, UX CHHTE3 B 0000IICHHbIE
€CTeCTBEHHOHAYYHBIC TIOHATHS, 3aKOHBI ¥ TEOPHUU. 3HAUUTENBHAS YaCTh y4eOHOTO BPEMEHH OTBOMTCS Ha JabopaTopHbie U npakTudeckue padorer. @I'OC B kadecTBe
00513aTEIBHOTO AJIEMEHTA NIPH 00YYSHUH B CTAPILIHX Kaccax LIKOJBI MPETyCMaTPUBACT BHIIOJHEHNE KQXKIBIM CTapIICKIaCCHUKOM HHIMBUIYaJIbHOTO IIPOSKTA.

MnaHupyeMble pe3ynbTaTbl OCBOEHUS Kypca



JIMYHOCTHBIMH Pe3yJabTaTaMH 00y4YEeHUS €CTECTBO3HAHUIO B CPE/IHEN IIIKOJIE SIBIISIFOTCSL:

* 8 chepe omnoueHull 0OYUAIOWUXCA K cebe, K c80eMy 300p08bl0, K NOZHAHUI0 cebs — OPUEHTAaLUs Ha JOCTIKEHUE JTMYHOTO CUACThs, Pealn3alliio IO3UTUBHBIX KU3HEHHBIX
TIePCIIEKTHB, HHUIIMATHBHOCTh, KPEATHBHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K JINYHOCTHOMY CaMOOIPE/IETICHUIO, CIOCOOHOCTh CTABHUTH LIENTH U CTPOUTH KU3HEHHBIE TITAHBI;
TOTOBHOCTB H CIIOCOOHOCTH 00€CIIEUUTh Ce0e M CBOMM OJIM3KUM JIOCTOHHYIO )KHU3HB B ITPOLIECCE CAMOCTOSITEIHOM, TBOPYECKOH M OTBETCTBEHHOH JICSITEIbHOCTH, K OTCTAUBAHHIO
JIMYHOTO JOCTOMHCTBA, COOCTBEHHOI'0 MHEHHMSI, BHIPA0ATHIBaTh COOCTBEHHYIO ITO3HIIHIO 110 OTHOIICHHIO K O0IIECTBEHHO-TIOJIMTHYECKUM COOBITHSIM TIPOIILIOTO M HACTOSIIETO Ha
OCHOBE OCO3HAHUS ¥ OCMBICIICHUSI HCTOPHUH, JYXOBHBIX IIEHHOCTEH 1 JIOCTIKEHUH HAIlIeH CTpaHbl, K CAMOPa3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUH C OOIIEYENIOBEYECKIMU
LIEHHOCTSIMU | UJieaJlaMH TPaXKIaHCKOTO O0IIEeCTBa; MPUHITHE U peau3alisl LIEeHHOCTEH 3/I0pOBOro M Oe30MmacHoro oopasa xu3Hu, OepesKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3MYECKOMY H IICHXOJIOTHYECKOMY 3/10POBBIO;

* 6 chepe ommowenuti o6yuarowuxcsi k Poccuu kax xk Pooune (Omeyecmsy) — pOCCHHCKast HICHTHYHOCTB, CIIOCOOHOCTE K OCO3HAHUIO POCCUICKOH HACHTHYHOCTH B
TIOJIMKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K HCTOPHKO-KYJIBTYPHON OOIIIHOCTH POCCHHCKOro Hapo/a u cyapoe Poccuu, maTproTism, ToTOBHOCTD K City)eHnto OTeyecTBy,
€ro 3alluTe; YBAKEHUE K CBOEMY Hapo.y, YyBCTBO OTBETCTBEHHOCTH nepes PonuHol, ropaocTu 3a cBoi Kpaid, cBoro PouHy, npoluioe 1 HacTOosIIIee MHOIOHAIIMOHAIBH Or0 HapoAa
Poccuu, yBaxkeHHEe TOCyIapCTBEHHBIX CUMBOJIOB (Tep0, (hiar, riMH); (JOpMUpPOBAHHE YBaKEHUS K PYCCKOMY SI3BIKY KaK roCyapCTBEHHOMY si3bIKy Poccuiickoii denepanmy,
SIBJISIFOLIIEM yCsl OCHOBOM POCCHICKOM UIIEHTUYHOCTH U TJIABHBIM (DAKTOPOM HAI[OHAIBHOT'O CAMOOIIPEACIICHH S, BOCITUTAaHHE YBAKEHHUS K KYJIBTYPE, S3bIKaM, TPAAUIHIAM M 00bIYasM
HapoJI0B, MpoxkuBaroumx B Poccuiickoit @exnepanuy;

* 8 chepe omHoweHUll 00YHAIOWUXCA K 3AKOHY, 20CYOapCmEy U SpatcOaHCKomy oduecmey — TPpaKAaHCTBEHHOCTb, MPaXkAaHCKast MO3HLMSA aKTUBHOI'O U OTBETCTBEHHOIO YJIeHA
poccuiickoro o0IIecTBa, 0CO3HAIOLIET0 CBOM KOHCTUTYIIMOHHBIE TIpaBa U 00s13aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOIOPSIIOK, OCO3HAHHO PUHUM AIOIIET0 TPaUIOHHbIC
HallMOHAJIbHBIC M O0IIEYEeIOBEYECKUE TYMaHUCTHUECKHE U JeMOKPATHIECKHE IEHHOCTH, TOTOBOI'O K YUacTHIO B OOIIECTBEHHOW JKU3HH; MPU3HAHNE HEOTUYXKIAEMOCTH OCHOBHBIX
IpaB U cBOOOJ YEI0BEKa, KOTOPBIC IPUHAISKAT KKIOMY OT POXKICHHUS, TOTOBHOCTb K OCYIIECTBICHHIO COOCTBEHHBIX IPaB 1 cBOOOJ 0e3 HapyLIeHHs IPaB ¥ CBOOOX APYrHX JIHL,
TOTOBHOCTb OTCTaWBATh COOCTBEHHBIE IIPaBa U CBOOOBI YeJIOBEKA U MPa’kAaHMHA COTIAaCHO OOIENPU3HAHHBIM IPUHLUIIAM U HOpMaM MEXKIyHapOAHOIO IPaBa U B COOTBETCTBHH C
Koncrurynueii Poccuiickoit ®eneparyu, npaBoBast ¥ NOJIMTHYECKAs! IPAMOTHOCTh; MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAaHHOE Ha JHAJIOre KyJIbTYyp, a TAKOKe Pa3IMYHbIX (opMax OOLIECTBEHHOI'O CO3HAHUS, OCO3HAHHUE CBOETO MECTA B MOJHUKYIBTYPHOM MHUPE; HHTEPUOPU3ALIUS
LEHHOCTEN AEMOKPATHH U COLMATIbHOMN COIMAAPHOCTH, TOTOBHOCTD K JJOTOBOPHOMY PETYJIUPOBAHHUIO OTHOIIEHHUI B TPYIIIE UM COLUAIIBHONW OpraHU3alud; TOTOBHOCTD
00y4aronuxcst K KOHCTpYKTUBHOMY YYacTHIO B IPUHATHHI PELICHUH, 3aTParkBalOINX IIpaBa U HHTEPECH, B TOM YHCIE B Pa3IMYHBIX ()OpMax OOIIECTBEHHOH CaMOOpraHU3aliy,
caMoyIpaBIeHHs, OOIIECTBEHHO 3HAUNMOMN JIeATEIbHOCTH; TPUBEP’KEHHOCTD WASSIM HHTEPHALMOHAIN3MA, IPY)KObI, paBEHCTBA, B3aMMOIIOMOIY HAPOI0B; BOCIIUTAHHE
YB)KUTEJIBHOT'O OTHOIICHHUS K HAI[MOHAILHOMY JIOCTOMHCTBY JIFOJICH, MX YyBCTBAM, PEIUTHO3HBIM YOSKICHUSIM; TOTOBHOCTH 00YYarOLIUXCs IPOTHBOCTOSThH HACOIOT N
9KCTPEMHU3Ma, HAIIMOHAIN3Ma, KCeHO()OOHH, KOPPYILIUH, TUCKPUMUHALIMH 10 COLUATIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IIPH3HAKaM U APYTHM HEraTUBHBIM
COLIMAJIBHBIM SIBIIEHUSIM;

* 6 chepe omHoUeHUTl 0OYHAIOWUXCA C OKPYIHCATOWUMU TH0ObMU — HPABCTBEHHOE CO3HAHUE U IIOBEJICHHE Ha OCHOBE YCBOCHHMS OOIICUENIOBEYECKUX LICHHOCTEH, TOJIEPaHTHOTO
CO3HAHMS M MOBE/ICHNS B MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH IUAJIOT C IPYTUMH JIFOJbMH, IOCTUTaTh B HEM B3aMMOIIOHUMAaHMs, HAXOIUTh OOIINE LeNN U
COTPYIHHUYATH JUI X JOCTHKEHUS; MPUHATHE TYMaHHUCTHUECKUX LIEHHOCTEH, OCO3HAHHOE, YBaXHUTEIHHOE U JOOPOXKENATENLHOE OTHOIICHHE K IPYrOMY YeJIOBEKY, €r0 MHEHHIO,
MHPOBO33PEHHIO; CIIOCOOHOCTD K COMEPERKUBAHMIO U (DOPMHUPOBAHKE TO3UTHBHOTO OTHOIICHHS K JIIOSIM, B TOM YHCIIE K JIUI[AM C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 1
MHBaIHIaM; OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3NUECKOMY H IICHXOJIOTMYECKOMY 3/I0POBBIO JIPYTHX JIFO/IEH, yMEHNE OKa3bIBaTh MEPBYIO IIOMOIIIb;
(opMHpOBaHHE BEIPAKEHHOW B MOBEICHUH HPABCTBEHHOM MO3UIINH, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEIILHOMY BBIOOpY 100pa, HPABCTBEHHOI'O CO3HAHUS U MIOBEICHHS HA OCHOBE
YCBOCHUSI O0IIEUETOBEYECKHX [IEHHOCTENH M HPABCTBEHHBIX YYBCTB (YECTH, JJOJITA, CIIPABETMBOCTH, MIJIOCEPIHS U IPYKEMO0NS ), KOMIIETEHINI COTPYIHIYECTBA CO
CBEPCTHUKAMH, I€THMH MIIJIIIIETO BO3PACTA, B3POCIBIMU B 00pa30BaTENLHON, OOIIECTBEHHO TOJIE3HOH, yIeOHO-HUCCIeI0BATENLCKOM, MPOSKTHOM 1 IPYTHX BUIAX JESITEILHOCTH;

* 6 chepe omuouleHUll 0OYYAIOWUXCI K OKPYACAIOUWEMY MUPY, K HCUBOU NPUPOOE, XYO0ICECMBEHHOU KYIbype — MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, 3HAYNMOCTh HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY, BIaJICHUE JOCTOBEPHOH HH(OpMANMEH O MePEAOBBIX JOCTIKEHNSIX U OTKPBITHIX MUPOBOH
1 OTEYECTBEHHOI HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSAX 00 YCTPOMCTBE MUpA M OOIIECTBA; TOTOBHOCTH M CITIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE CaMO00Pa30BaHHIO,
Ha MPOTSHKEHUH BCEH JKU3HM; CO3HATEIFHOE OTHOLICHUE K HETIPEPHIBHOMY 00pa30BaHHUIO KAaK YCIOBUIO YCIIEIIHON MPO(GECCHOHATBHON 1 00IIECTBEHHOM JIESTEIbHOCTH;
9KOJIOTMYECKast KyabTypa, OepexHOEe OTHOIICHNE K POAHON 3eMile, MPUPOIHBIM OoratcTBaM Poccnu n Mypa, TOHUMaHUE BIMSHHS COLMAIBHO-?)KOHOMHUYECKHX MPOIIECCOB Ha



COCTOSIHUE MIPUPOTHOMN U COIMATBLHOMN CPEJIbl, OTBETCTBEHHOCTH 3a COCTOSHHE TIPHPOIHBIX PECYPCOB, YMEHHIA U HABBIKOB Pa3yMHOI'O ITPUPO/IONOIb30BAHHS, HETEPITUMOTO
OTHOIIIEHUS K ICHCTBUSAM, IPUHOCSIIM BPEl SKOJIOTHH; MPUOOPETEHHE OIBITA YKOJIOTOHAMIPABICHHOMN JeITeIbHOCTH; 3CTETHYECKOE OTHOIIEHHE K MUPY, TOTOBHOCTh K
JCTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA;

* g cghepe omuowerHull 0byuarOwuUxcs K mpyoy, 6 cjepe coyuanbHO -3KOHOMUYECKUX OMHOueHUT — YBaXKCHUE BCeX (OPM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIMUTE CBOCH
COOCTBEHHOCTH; OCO3HAHHBIN BBIOOP OyayIneH mpodeccuu Kak myTh U Criocod peaar3anuy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB; TOTOBHOCThH O0YYaIOMIMXCs K TPYAOBOM
poeCCHOHANBHOM JIEITEILHOCTH KaK K BO3MOYKHOCTH yYaCTHs B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIECHAIIMOHAIBHBIX MPOOJIEM; MOTPEOHOCTh TPYAUTHCA,
yBaYKEHHUE K TPYAY U JIIOISAM TPYZa, TPYIAOBBIM JOCTHKEHUAM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHE K Pa3HBIM BUIAM TPYJIOBOU JESITEIbHOCTH, TOTOBHOCTD K
€aMOOOCITY)KUBAHHUIO, BKITFOUAsi 00YUCHHE M BHITIOTHEHHE TOMAITHUX 00sS3aHHOCTEH.

MeTanpeamMeTHble pe3ynbTaTbl 00y4YeHUs eCTeCTBO3HAHUIO B CpeaHeMN LKore

MeTaHpe[[MeTHI)Ie PEIYIbTATHI O6ylleHI/IH €CTCCTBO3HAHUIO IMPEACTABJICHLI TPEMA I'pylIiiaM YHUBCPCAJIbHBIX y‘le6HLIX HeﬁCTBHﬁ.

PeryﬂﬂTM BHbl€ YHUBepcCalribHble yqe6H ble ,qel;lCTBI/Iﬂ

Buinycknuk nayuumes:

* CAaMOCTOSITENILHO ONPEJENSTh 1IeIH, CTaBUTh M (DOPMYIHPOBATh COOCTBEHHBIE 3a/laud B 00pa30BaTeIbHON ESITENbHOCTH U )KU3HEHHBIX CHTYAIIUsIX;
* OLIGHUBATh PECYPCHI, B TOM YHCIIE BpEMs U JPyrue HeMaTepualibHbIe PecypChl, HEOOXOIUMBIE JUIs JIOCTHKEHUSI TOCTABJICHHON paHee LeNu;

* COIOCTABIIATh UMEIOIINECS BO3MOXXHOCTH U HEOOX OJTMMBIE JIJIsl TOCTHIKEHHUSI 1IETH PECYPCHI;

* OPraHU30BBIBATH IPPEKTUBHBIN TIOMCK PECYPCOB, HEOOXOIMMBIX JJIsI JOCTHIKEHUS TIOCTABICHHON 11EJIH;

® ONPEJEISITh HECKOIBKO ITyTell JOCTHKEHUsI TOCTABICHHOI Liey;

* BEIOMPATh ONTUMAJIBHBIN ITyTh JOCTHXKEHHS LIEIH ¢ y4eToM 3()(EKTHBHOCTH PACXOL0BAHHS PECYPCOB M OCHOBBIBASACH HA COOOPasKCHUSX STHKU U MOpaJIH;
* 33/1aBaTh ApPaMETPbI U KPUTEPUH, IO KOTOPBIM MO>KHO ONPEAENUTb, UTO 1IE/Ib JOCTUTHYTA;

® COIIOCTABIIATh MOMYYEHHBIN PE3YNIbTAT ASSTENBHOCTH C IOCTABICHHOI 3apaHee LENbIo;

* OLIEHUBATb MIOCIIEACTBHS JOCTHKEHHS TIOCTABICHHOM 1IeTM B y4eOHON IEsITENbHOCTH, COOCTBEHHOH XKHU3HU U KU3HU OKPYKaIOIIUX JIFOACH.

Mo3HaBaTenbHbIE YHUBepcalsibHble yqe6|-| ble .ﬂeﬁCTBMﬂ

Buvinycknuk nayuumcs:

* KPUTUYECKH OLIEHUBATh U MHTEPIIPETHPOBATh HH(DOPMAIIUIO C PA3HBIX MO3UIIHH;

* pacro3HaBaTh ¥ (PUKCHPOBATH IPOTHBOPEUUsI B MH(YOPMALIMOHHBIX HCTOUHHKAX;

* UCIIOJIb30BATh PA3IUUHbIE MOJICIBHO-CXEMATHUECKHUE CPEICTBA JIJIsI [IPE/ICTABIICHUS BBISBICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX MPOTHBOPEUHIL;

* OCYIIECTBIISAITh Pa3BEPHYThIN HH(POPMAIMOHHBIN TOMCK M CTABUTh HA €r0 OCHOBE HOBbIE (y4eOHbIC M O3HABATEIILHbIC) 3a/1a4H;

* FICKaTh ¥ HAXOIUTHh 000OIIIEHHBIE CIIOCOOBI PEIIeHNUs 3a1ad;

* IPUBOJIUTH KPUTUUECKUE APTIYMEHThHI KaK B OTHOIICHUH COOCTBEHHOTO CY)KICHUSI, TAK U B OTHOUICHHUH JICHCTBUI U CYXXACHHI APYTrOro;

* AHAJTU3UPOBATH U MPEOOPA3OBHIBATH MPOOIEMHO-IIPOTUBOPEUMBBIC CUTYAIHH;

* BBIXOJIUTh 32 PAMKH y4eOHOr0 MPEAMETa U OCYIIECTRIISATH [IEICHANPABICHHbIH TOMCK BO3MOXHOCTHU ITUPOKOTO MEPEHOCA CPEICTB M CIIOCOOOB JICUCTBUS;

* BBICTPAUBATh MHIWBUIYAIbHYIO 00pA30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYEHHSI CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIC OrPaHUYE HUSL,

* MEHSITh U YJCP)KUBAThH Pa3HbIC MO3UIMU B TI03HABATEIHHON AEATENbHOCTH (OBITh YUCHUKOM U yduTeleM; (popMyInpoBaTh 00pa30BaTENbHBIN 3aMPOC U BBIMOIHSAThH
KOHCYJIbTATHBHBIE (DYHKIIMH CAMOCTOSITENILHO; CTABUTH MPOOJIEMY 1 PabOTaTh HAJI €€ PEHICHUEM; YIIPABIISATh COBMECTHOM MO3HABATEILHOM AESATEILHOCTBIO U MO {UUHSTHCS).

KoMmMmyHUuKaTMBHbIE YHMBepCanbHble y4eOHble AencTBus
Buvinycknux nayuumces:
® OCYIIECTBIIATH JICTOBYI0 KOMMYHHKAITHIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCTBIMHU (KaK BHYTpH 00pa30BaTEIFHON OPTaHU3AINH, TaK U 3a €€ TPEIeIaMN);



* [IpY OCYIIECTBJIEHUH IPYMNITOBOI pabOTHI OBITH KaK PYKOBOIUTENEM, TaK M WIEHOM IPOSKTHON KOMaH/Ibl B Pa3HBIX pOJIsIX (TEHEpaTOpOM HJIeH, KPUTHKOM, UCTIONHUTEINIEM,
MIPE3EHTYIOUINM H T. 11.);

* pa3BepHYTO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCHOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX U MUCHMEHHBIX) SI3IKOBBIX CPEJICTB;

* pacro3HaBaTh KOH(QJIUKTOr€HHBIE CUTYAIlMU U TIPEIOTBPAIIaTh KOH(IMKTHI 10 MX aKTUBHOH (ha3bl;

* KOOPJJMHUPOBATH U BBIIOJIHATH PA0OTy B YCIOBHSAX BUPTYAIBHOTO B3aMMOJICHCTBUS (MJTH COYETAHUS PEaIbHOTO U BUPTYAJILHOT'0);

* COTJIACOBBIBATH MO3UIIMH YJICHOB KOMaH/bI B IIpoliecce paboThl HaJ| OOIIMM ® TIOI0MPATh MapTHEPOB JUIS JAEIOBOM KOMMYHHUKAIIMHU, UCXOSl U3 COOOpayKeHNH pe3ylIbTaTHBHOCTH
B3aNMOJICICTBHUS, a HE JIMYHBIX CUMIIATHH;

* BOCIIPUHUMATh KPUTHUECKHE 3aMEUaHMsl KaK Pecypc COOCTBEHHOIO pa3BUTHS;

* TOYHO U €MKO (hOPMYJIUPOBATh KaK KPUTHUECKHE, TaK M 0JJOOPHUTENbHbIC 3aMeUaHus B aJjpec APYrHX JII0/IeH B paMKax JeJI0OBOH U 00pa3oBaTellbHOM KOMMYHHUKAIIMH, N30eras npu
9TOM JIMYHOCTHBIX OIICHOYHBIX CYXICHHHU./pEIICHuEM;

* [IPEACTABIISATH MYOJIMYHO PE3YNIbTATHI UHMBUAYAIBHOM U TPYIIIOBOW JESTENBHOCTH KaK Nepel] 3HAKOMOH, TaK U Mepe/i He3HAKOMOM ayIMTOpHUEi;

n peaMeTHble pe3yribTaTbl U3y4eHUsA eCTteCTBO3HaAHUA B cpenHeﬁ LKose

Buvinycknuk na 6a3060m ypoene Hayuumca:

* [IPUBOJIUTH IIPUMEPHI POJIM €CTECTBO3HAHUSI B (DOPMUPOBAHUN HAYYHOTO MUPOBO33PEHHSI HA OCHOBE HBOJIIOLMH €CTECTBEHHOHAYYHOH KapTHHBI MHUpa (pr3ndeckas, MEXaHUueCKasl,
ANIEKTPOAMHAMHUYECKAsI, KBAHTOBO-T0JIEBAsI), & TAKIKE EIUHCTBA 3aKOHOB MPUPO/IbI BO BeeneHHoit;

* KJIacCU(PUIIMPOBATH YPOBHH HAYYHOI'O TO3HAHHS M UX COCTABIISIOLIME: MUPbI (HAHOMHUP 1 MUKPOMHP, MAaKPOMHUP, MEramup),

(bu3HUecKue SBICHUS, XUMUYECKUE PeaKIUK, OHOIOrnYecKre MPOLECChl, yPOBHU OPraHU3alli MaTepHH, YPOBHH OpTaHU3aLM1 JKH3HH;

* WUTIOCTPUPOBATh HA IPUMEPAX ACHCTBUE M MPAKTUUECKOE IPUMEHEHNE OCHOBHBIX (D)YHIAMEHTAJIbHBIX (PM3NYECKUX TEOPUH M 3aKOHOB: KJIACCHYECKOH MEXaHHKHU, MOJICKYIISIPHO-
KUHETHYECKOH TeOpHH, TEPMOANHAMUKH, KJIACCHYECKON JIEKTPOANHAMUKH, CIELHATbHOW TEOPUH OTHOCUTENILHOCTH, KBAHTOBOW TEOPUH (B OCHOBHBIX 3JIEMEHTAX);

* Pacro3HaBaTh (PU3NUECKHE MPOLECCH B KOHTEKCTE MEKIPEIMETHBIX CBA3EH;

* UCIIONB30BATh AV OIMCAHMA XapakTepa MPoTeKaHus (PU3NUECKUX MPOLECCOB (PU3NUECKUE BETMYMHBI U IEMOHCTPUPOBATH B3aUMOCBA3b MEKIY HUMH;

* OIIMCBIBATh YCJIOBHS NIPUMEHEHU (HU3UYECKUX MoJienel (MaTepraibHas TOYKa, MaTeMaTHYECKUI MasTHUK, aOCOIIOTHO TBEPAOE TEJIO, HACATIbHBIN ra3, nueanbHas TeIioBas
MallliHa, IUIaHeTapHast Mozienb aToMa Pesepdopaa, HyKIIOHHAs MO sapa, MOJielIb aToMa Bojopoaa 1o bopy) npu penieHnn GU3HIECKUX 3a1a4;

* peraTh Ka4eCTBEHHbIE U IPAKTHKO-OPUEHTUPOBAaHHbIE (DU3MUYECKHE 3aJa4H C SBHO 33JaHHOIN (DM3HIECKOH MOJIENIBIO B KOHTEKCTE MEKIIPEIMETHBIX CBS3eH;

* [IpeJICKa3bIBaTh CBOMCTBA XMMHUUYECKHX HJIEMEHTOB Ha OCHOBaHUH IIEPUOINYECKOr0 3aKOHA;

* KJIaCCU(UIIPOBATH BUIBI XUMUUECKHUX MTPEBPALICHHUIN U IPEACKa3bIBATH HX BO3MOXKHBIE TPOIYKTHL;

* PACCUMUTHIBATH KOJIMYECTBEHHBIE XapPAKTEPUCTHKU IIPOCTEHIINX XMMUUYECKHX [IPEBPAICHHH, HCIIONIB3Ys UL pacdyeTa 3aKOHBI COXPaHEHHS! MacChl BEIIECTB, OCTOSHCTBA COCTABa,
ABorazapo;

* IPeCKa3bIBaTh U3MEHEHHUS CKOPOCTH XUMUYECKUX PEaKLHii B 3aBUCHMOCTH OT TEMIIEpaTyphl K HAIMYHS KaTalIu3aTopa;

* IPUMEHATH HOHATHE O XUMHIECKOM PaBHOBECHH VISl OIUCAHHS CBOHCTB 0OpaTUMBIX TIPOLIECCOB;

* IPUBOJUTH MPUMEPHI IPAKTHYECKOTO UCIIONB30BAHNS XMMHUYECKUX BEIIECTB U MX PEAKLUH B IPOMBIIICHHOCTH U B OBITY;

* KJIaCCU(HIIIPOBATH OCHOBHBIE OMOJIOrNYECKEe MaKPOMOJIEKYJIbI X 0a30BBIE POLECCHI, B KOTOPBIX OHH y4acCTBYIOT;

* PAaCIIO3HABATh OTIIMYMS B CTPOCHUH )KUBOTHBIX M PACTUTENBHBIX KIETOK, a TAKKe OJHOKICTOYHBIX OPraHU3MOB 110 OIMCAHHIO, HAa H300PaKEHUAX HIIM I10] MUKPOCKOIIOM;

° CPaBHUBATH BHJBI ICTICHHS KJIETKU (MHTO3 M MEH03); ONPEEIATh CTAJAUH MATO3a 110 H300pasKeHUSM;

* O0BSCHATB PONb (POTOCHHTE3A B FEOIOIMUYECKHX MpoLieccax Ha 3eMile U MOAJePKAHUU CYIICCTBOBAHUS KU3ZHH;

* CpaBHUBATH OMOJOTHYECKHE OOBEKTHI MEXKTY COOOH MO 3aIlaHHBIM KPUTEPHSIM; JIeNIaTh BEIBOABI M yMO3AKITIOYEHHUS HA OCHOBE JIAHHOTO CPaBHECHUS; YCTAHABIIUBATH CBS3b
CTPYKTYPBI U (YHKIIMH OPTaHU3MOB;

* OMHCHIBATH (DEHOTHIT OPTaHN3MAa; KIIACCHPHUINPOBATH OMOIOrHIECKIe 00BEKTHI 10 CYIIECTBEHHBIM MPHU3HAKaM (0OCOOEHHOCTH CTPOCHMUS, TUTAHMSA, JBIXaHUs, Pa3MHOKCHNS,
pas3BUTHS);



* XapaKTepPHU30BaTh M3MEHUYMUBOCTH MPOSBICHUS TeHETHUECKON HH(OPMAIIUH B ITOKOJICHUSIX HA OCHOBAHUH 3aKOHOMEPHOCTEH M3MEHUYNBOCTH U XPOMOCOMHOU TEOPHHU
HACJIeICTBEHHOCTH, CPABHUBATH

HACJIEICTBEHHYIO U HEHACIIEACTBEHHYIO U3MEHUYUBOCTD;

* pelath FreHeTUYECKUE 3a]aui Ha MOHOTMOPH/IHOE CKPEIMBAHUE; COCTABIIATH CXEMbI CKPEIIMBAHHUS, HCIIONb3YsI OMOIOrMYECKYI0 TEPMHUHOIOTHIO U CHMBOJTHKY;

* pa3n4aTh OCHOBHbIE MPU3HAKH MOMYJIAIHHA U OHOJIOrMYECKOr0 BU/IA;

* BBISIBJIAITH MOP(OJTOrHYECKHe, (PU3HOIOrUIECKHE, TIOBEICHUECKUE aaNTallik OPraHU3MOB K Cpejie OOMTaHHS U ICUCTBHIO YKOJIIOTHUYECKUX (DaKTOPOB; IMPOrHO3UPOBATH H3MEHEHHE
9KOCHUCTEM ITO1 JIEHCTBUEM BHEIIHHUX (DAKTOPOB;

* HAXOJUTh CXOJICTBO M PA3JIUUMsl YE€JIOBEKA U KUBOTHBIX; OMPEAENIATh MOJIEIb SKOJOrMIECKH MMPABUIILHOTO MTOBEAEHHS B OKPYI)KAIOIIEH Cpejie; OlEHUBATH aHTPOIIOr€HHbIE
U3MEHeHus B onocdepe;

* OMUCHIBATH OCHOBHBIE HAYYHBIE THIIOTE3BI O MPOUCXOKAeHNH Beenennoii, COMHEYHON CHCTEMBI U TUIAHET;,

* BBIIEIIATH OOIIME CBOMCTBA M OTIIMYHS IUIAHET 3¢MHON TPYIIIBI U [IaHET-TUTAHTOB;

* UCIIONB30BATh €CTECTBEHHOHAYYHYIO TEPMUHOIOTHIO TIPH OTMCAHUH SIBICHUH OKPYXAFOIIET0 MUPA;

° KJ’IaCCI/I(bI/IL[I/IpOBaTB ITOJIE3HbBIC UCKOIIA€MBbIC 110 XI/IMI/I‘JGCKOMy COCTaBy, METOAaM 110613]‘-11/1, O6J'IaCTI/I HX HUCIIOJIB30BaHUA B TCXHOJIOTUU,

¢ IPUMCHATH eCTeCTBCHHOHay'—IHI)IC MOHATHUA U KOHI SN 11 OITMCaHNUA COBPEMEHHBIX TEXHOJIOIMYCCKUX HOCTH)KCHHﬁ, BKJIFOHYasd HAHOTEXHOJIOTHUIO U 6I/IOTeXHOHOFI/IIO;

* pacrio3HaBaTh MPUHIMITEI PAOOTHI U U3BIIEKAThH M3 OMUCAHHS HAHOOJIee BAXKHbIE XapaKTEPUCTUKU MPUOOPOB M TEXHUYECKUX YCTPOMCTB;

® UCIIOJIb30BATh 3JIEMCHTHI UCCIICA0BATCIBCKOI'O ME€TOAA 1JIsI BBISIBJICHUA B3auUMOCBSI3eH MCXIY O6’bCKTaMI/I U ABJICHUSAMU; IIPOBOJUTH Ha6ﬂ}0}1€HI/Ie, HU3MEPCHHUE 1 OIMUCAHUEC,

¢ IPUMEHATH B J€EMOHCTPAIIMOHHBIX U UCCICAOBATCILCKUX HEIAX COBPEMCHHBIC HpI/I60p])I JJ1A UIBMEPCHUA U Ha6J’I}OJICHHﬂ, HCTIOIB3Ysd ONUCAHHEC NI Hpe}lHO)I(eHHbIﬁ aAJIrOpUT™M
9KCIICPUMEHTA;

* BBIJICIIATH TIEPCOHATBHBIN BKJIA/ BEIMKHAX YUCHBIX B (POPMUPOBAHHE COBPEMEHHOM €CTCCTBEHHOHAYYHON KapTHHBI MUPA,;

* 0CO3HABATH HEOOXOAUMOCTh COOIOICHHS MPEAMICAHNI U TEXHUKH 0E30MaCHOCTH, MPE/IIAraeMbIX B HHCTPYKIIMSIX 1O MCIIOIB30BAHHUIO JIGKAPCTB, CPENCTB OBITOBOM XUMUH,
SIIEKTPUYCCKUX TIPUOOPOB, CITOKHBIX MEXaHH3MOB;

* BBIJICJISATH OCHOBHBIC MIPU3HAKH 3/0POBOTO 00pa3a ,U3HH; 0OBSICHATH POJIb OTPHIIATEILHOTO BIUSHHS aJIKOTONIs, HHKOTHHA, HAPKOTHYECKUX BEIIECTB, MyTATCHOB Ha 30POBBE
OpraHW3Ma M 3apOJIBIIICBOE PA3BUTHE; ONPEAEIATh BO3MOKHBIC IPUUMHBI HACTEACTBEHHBIX 3a00JI€BaHHIA.

Mukpomup. Atombl. BewwectBa. Peakuuu

IIpeameTHBIE pe3yabTaThl OCBOEHHS TEMBI TIO3BOJISIOT:
e  Ha3bIBAaTh MOJEIM CTPOCHUS aTOMOB U OOBSICHATH, B UEM PAa3HUIIA MEXKTYy HUMH, XapaKTEpU30BaTh UX JOCTOMHCTBA U HEIOCTATKH;
e  OOBACHATH IOHATHUS: DIIEKTPOHHAS 000I0UKa aTOMa, SHEPTETUUECKUI YPOBEHb AIIEKTPOHA, HIIEKTPOHHOE 00J1aK0 (OpOUTaIIb), KATHOH, aHHOH, 3JIEKTPOOTPHLATEILHOCTD;
e  KIACCU(HIMPOBATH BUIBI XUMUUECKHUX CBsi3el (MOHHAsL, KOBaJICHTHAs, METAIUIMYECKas) 1 MEXaHU3M HX 00pa30BaHMS;
®  OXapaKTepH30BaTh (PM3MYECKUE CBOMCTBA METAJUIOB M CIUIABOB, HA3BaTh CaMble ITACTUYHbIE METAJLIbI, METAJUIBI C CAMOH IIJIOXOH 3JIEKTPOIPOBOIHOCTBIO, CAMBIH JIETKUH 1
CaMBbIil TSKENIBIA METaJll, TyrOIJIaBKHE METalIbI;

chOpMYIHPOBATH TPYU MOJIOKEHHS MOJIEKYIISIPHO-KHHETHUECKOH TEOPHUH B COBPEMEHHOM BAPHAHTE, IEPEUNCIUTD arperaTHbIe COCTOSHUSI BEIIECTBA;

OIIPEAEIATh XapaKTEPUCTHUKY IIPUPOIHOrO ra3a, ero CocTaB M KOJIMUYECTBEHHOE COZIEPKaHUE ET0 KOMIIOHEHTOB;

XapaKTeprn30BaTh OCHOBHBIE CBOMCTBA M COCTaB HE(PTH, MEPEUNCINTh (PPaAKINH, OTydaeMble TIPH MIEpeTroHKe HeTH;

OITHCATh CYTh AaMOP(HOI'0 COCTOSIHUSI TBEPABIX BEIIECTB, IEPEUNCIUTh N3BECTHBIE aMOP(HBIE BEIIECTBA M yKa3aTh 00IACTh UX MPHUMEHEHHS;

JI0Ka3aTh OTHOCHTENIFHOCTh KJIACCH()UKAINKI OPTaHMYECKUX U HEOPTaHWIECKUX BEIECTB;

HA3BaTh OCHOBHBIC MIOJIOKEHHUS TEOPUH XUMIUECKOTO CTPOSHHSI OpraHnndeckux coenuHennit A. M. Byrneposa, @. Kekyne, A. Kymepa;

OOBSACHATH, YeM OTIINYAIOTCS PEAKIMH MMOTUMEPU3aNH 1 TIOJIMKOH/ICHCAINH, U WJUTIOCTPUPOBATh 3TH PEAKIUH MPUMEPAMU;

CHCTEMaTHU3UPOBATH BUABI CMECEH IO COCTABY, BHIPA3UTh COCTAB I'a30BBIX, TBEP/IBIX M KHIKHX CMeceil;

KJIACCU(UITPOBATH JUCIIEPCHBIE M KOJUTOUIHBIE CUCTEMBI, onucath 3 dext Turmas;



®  CpaBHHUBATh CBOWMCTBA W CTPOCHHUE aJUTOTPOITHBIX Moaudukaiuii hpocdopa, yrieponaa, 0oBa;
®  OOBSCHATH NMOHATHS: XUMHUYECKas PEaKIHsl, KaTaau3aTopbl, (PepMEHTHI, XUMIUYecKkoe paBHOBecue, npuniui Jle [llatanse;
®  OOBSCHATH, KAKUE PEAKIMU HA3BIBAIOTCS OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIMH, U PACCUUTATh CTENICHb OKUCIICHHUS DJIEMEHTOB M0 ()OpPMYJIaM UX COCIMHEHUH;
®  0XapaKTepU30BaTh METO[bI JICUCHUS] — TajbBaHU3ALMUIO U 3JIEKTpodopes, MPOBECTH CPaBHUTEIBHBIN aHAIHM3 MPOLIECCOB rajlbBAHU3AIMU | AIIEKTpodopesa.
YenoBek u ero 340poBbLe
IIpeameTHbIe pe3yabTaThbl OCBOCHHS TEMBI TIO3BOJISIOT:
®  OOBSCHATH, KaK B IPOLIECCE IBOJIOIMHU H3MEHsUIach (hopMa ueperna 1 pa3BUBAJICS MO3T YeJIOBEKa;
®  0XapaKTepH30BaTh YeIOBEKa KaKk OMOCOIMAILHOE CYIIECTBO;
®  ONHCBHIBATH OCHOBHBIE MOHSITHS T€HETHKH, METO/IbI N3YUCHHUS TeHETHKH YeIOBEeKa, OOBSICHATD, YTO M3ydaeT (hapMOreHETHKA, STHOTCHETHKA M 11aJIeOr€HETHKA;
e Ha3bIBaTh MPHUOOPHI U AIMAPaThl, KOTOPbIE (PUKCHPYIOT U 3aMMCHIBAIOT OMOTOKH CEp/IIia, JIEKTPUIYECKUE KOJIeOaHHs TOJIOBHOT'O MO3Ta, C IOMOIIBIO KOTOPBIX N3MEPSIIOT
KPOBSIHOE J1aBJICHUE;
®  ONHCHIBATh, KaK QUIBTPYETCS KPOBb B HEPPOHAX, KaK MPOTEKAET MPOLIECC TEPMOPETYJISIIIMU B OPraHU3Me YellOBEKa;
° NEPEUYUCIUTE XUMHUYECKUE DJIEMEHTBI, KOTOPLIE COACPIKATCA B OpraHu3Me Y€JI0BEKaA, IMMPHUBECTH MIPUMEPHI MAKPO3JIEMEHTOB, MUKPOSJIEMEHTOB 1 YJIBTPAMUKPOIJIEMEHTOB B
OpraHU3Me YellOBeKa;
° Ha3BaThb 3a6OHeBaHI/IH, CBA3aHHBIC C HEAOCTATKOM HJIN U30BITKOM Pa3HbIX XUMHUYECCKUX DJICMEHTOB B HAILIEM OPraHU3ME;
° ONpeaACIIATh pasHULY MEXKAY aBUTaMHWHO30M, T’MIIOBUTAMWHO30M U T'MIIEPBUTAMUHO30M, Ha3BaThb 3&60HeBaHI/IH, BbI3BAHHBIC HEAOCTATKOM B OPraH usM€ BUTAMHUHOB C, A, D,
e omnpenensaTs GyHKIMU TOPMOHOB B OpraHM3ME YEIOBEKa U IEPEYHUCIUTh OCHOBHBIE CBOMCTBAa TOPMOHOB M TPYIIIbI, HA KOTOPbIE OHM JACIATCS IO CBOSH XUMHYECKOH
MIPUPOJE;
e  chopMynupoBaTh MOHATHA: aTKaIONIbL, SHAOP(QUHEL, BAKLHBI, AHTUOMOTHUKH, XMMHOTEPAIIHUS;
e OIMCHIBAThH MOHATHUS (PU3HUECKOr0, ICUXUYECKOr0 M HPABCTBEHHOT'O 3/I0POBbS M MIUTIOCTPUPOBATEH IPUMEPAMH KJIACCHYECKHX MPOU3BENCHHUMI JIUTEPaTyphl M HCKYCCTBA,;
e OOBACHATH, YTO TAKOE KM3HEHHAsl EMKOCTB JIETKHX U €€ CPeIHHE IOKa3aTelH;
e OOBACHATH MOHATHUS: AHTPOIIOMETPHS, MATHUTHBIA pE30HAaHC, peHTTCHOANATHOCTHKA, YIBTPa3BYK, IEKTPO(ope3, aHTPOIIOMETPHSI.
EcTtecTBO3HaHuMe Ha cny>|<6e YyesioBekKa
IIpexMeTHBIe pe3yJbTATBI OCBOCHHS TEMBI IIO3BOJISIOT:
®  [IEPEYUCIIHTH HIIEMEHTAPHBIE YACTUILIBI U JaTh X KPATKYIO XapaKTEePHCTHUKY, COCTAaB IIPOTOHOB M HEHTPOHOB;
JI0Ka3aTh 0e30MacHOCTh bonbmoro axpoHHOro KomIaiiepa Iy OKpYKarolero Myupa;
MOACYUTATh CYMMapHYIO SHEPrHIO IIPOTOHOB, CTAIKMBAIOIIUXCS B KOJIaliiepe;
CpPaBHHBATH XapaKTEPHUCTHKY pa3HBIX BUAOB dMekTpocTanHmmii — ['DC, TOC u ADC, onuchBaTh MPUHIHI JSHCTBUSI TEPMOIIEKTPHIECKOr0 TeHepaTopa;
OOBSCHSATH IOHATHUS: PErYJIATOPBI POCTa, IECTHLUBI, PEIEIUICHTHI, HCKYCCTBEHHA MHIIA;
0XapaKTepHU30BaTh TeHETUYECKH MOJH(DUIUPOBAHHBIE OPTaHU3MBI U TPAHCTEHHBIE TIPOIYKTHI, a TAKKE CIIOCOOBI UX MONTYICHHS;
OIpeNeNsATh MPAaKTHIECKOe 3HAYCHHE HAHOTEXHOJIOTUIT ISl Pa3BUTHSL DNIEKTPOHHUKH, MEITULIHBI, CETBCKOT0 X035HMCTBA, SKOJIOTUH, ONTUKH, aBUALlUH, KOCMOHABTUKH H
JIpYTUX 00NacTel YeI0BEYECKOM eI TeTbHOCTH,
e  OOBSACHATH NPHUHIUIT PAOOTHI MUKPOBOIHOBOH MEYH, HATPEBATEILHBIX PHOOPOB, OTIMYHE JTFOMHHECIIEHTHOM JIAMIIBI OT CBETOANOIHOM;
®  DPaCro3HaBaTh MAapKUPOBKHU JTOOABOK, COAEPIKALIMXCS B MPOAYKTAaX MUTAHHS, HE PEKOMEHAYEMbIX [ 0ccaHaMMIHAI30pOM JUTS YIIOTPEOICHNMS;
e  chopmynHpOBaTh, YTO TAKOE CHHEPIeTUKA U CAMOOPTaHU3ALMS CIIOKHOM CHCTEMBI, U PACKPBITh 3HAYCHHE CHHEPTeTUKH TS TO3HAHHS MaTePHAILHOTO MUpa U
COLMAJIBHOT'O Pa3BHUTHS OOIIECTBA;
e OmpenensaTb NOHITHE 30JI0TOT0 CEYEHUsI, IPUBOANTH NPUMEPHI €r0 HCIIOJIb30BAHMS B HCKYCCTBE, apXUTEKType, KHHeMaTorpade, mo33un, My3bIKe U B IPUPO/IE;
e chOpMYITHPOBATH MOHATHE «ONOHUKA» M MOKA3aTh, TJIC HAXOIAT BOIUIOMICHNE €€ TIPHHIIHITBI;



®  [POWUIIOCTPUPOBATH B3aWMOCBS3b MPUPO/IBI M TEXHUKH HA TIpIMepax 13 OHOHUKH.
Boinycknuk nonyuum ¢03mMO0dCHOCHIb HAYYUMbCA
®  COOTHOCUTH OOBEKTHI )KUBOH U HEXKHUBOW MPUPOIBI CUCTEMHO C TOYKHU 3PEHHSI €CTECTBEHHOHAYYHON KapTHHBI MUPa Ha OCHOBE CHHTE3a (PM3MYECKOH, OMOIOTHIECKON 1
XUMHMYECKOH KapTHH MUPa; MOHUMATh I'PaHUIIbl IPUMEHUMOCTH CYIIECTBYIOLINX TEOPHil;
®  JCNOJB30BaTh MOAENH JACHCTBUS €CTECTBEHHOHAYYHBIX 3aKOHOB U KOHUENINH JUIsl ONMCaHUs SABJICHUN U MPOLIECCOB PEANTbHOI0 MUPA;
e  HAXOOUTh B3aUMOCBS3H MEX1y (POPMOH M COAEpKaHNUEM, IPHUMHON U CIICICTBUEM, EANHUYHBIM, OCOOEHHBIM M OOIINM, TeOpHel U (haKTaMu JUIsi €CTECTBEHHOHAYYHBIX
00BEKTOB U IPOLIECCOB;
MIPOBO/IUTH CAMOCTOSITENLHBIE DKCTIEPUMEHTHI JUIsl IEMOHCTPAIMH OCHOBHBIX €CTECTBEHHOHAYYHBIX MOHSITHH M 3aKOHOB, COOJI0/Iast paBuiia Oe301acHOl paboThl;
JIeTIaTh BHIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX JAHHBIX, TIPEJICTABICHHBIX B BUJIE rpaduKa, TaOJUIIbI WIIN THarpaMMbI;
000011aTh UMEIOIIMECs IJaHHBIE B BUJIE HETIPOTUBOPEUHNBOM TUIIOTE3bI U 00CYXK/IaTh BO3MOYKHBIE ITYTH €€ MOATBEPIKICHUS HJIH OIIPOBEPIKEHUSI;
HMHTEPIIPETHPOBATh ECTECTBEHHOHAYYHYIO HH(OpMaIHIo, coaepskainytocs B coobmennssx CMU, pecypcax MHTepHeTa, HAyYHO-TTOMYJISIPHBIX CTaThsIX;
NPUMEHSTH pu pabote B Onbarorexax u B VHTEepHEeTE METO/IbI TIOMCKa MH(OOPMALIUH, BBIACIATH CMBICIIOBYIO OCHOBY IPOYMTAHHOIO M YBUICHHOI'0, KDUTUYECKH
OLIEHUBATh JIOCTOBEPHOCTh MOJIYUYEHHOI nH(popMannm;
®  [POBOAMTH CAMOCTOSTENBHBIN Yu4eOHO-HCCIIE0BATENLCKHIIA TIPOEKT M0 €CTECTBO3HAHHIO, BKITIOYAIONIUI ONpe/IelIeHne TeMbI, TOCTAHOBKY eI U 3a/1a4, BBIIBIIKEHNE
TUIIOTE3bI U TYTEH ee dKCIIEPUMEHTAIBHOM ITPOBEPKH, MPOBEACHHE IKCIIEPUMEHTA, aHAJIN3 €ro pPe3ylbTaToB, (POPMYIHMPOBAaHUE BBIBOJIOB H MPE/ICTABICHUE TOTOBOTO
UH(OPMALIMOHHOTO TIPOAYKTA;
e  Ha OCHOBE 3aKOHOB TEPMOAMHAMUKH IIPUBOAUTH IPUMEPHI NIPOLIECCOB OOMEHa MAacCOl M 3HEPrHel, B KOHEUHOM CUeTe MPUBOLILINX K IBOIIOLMH BceneHHol, BKIoyas
spommouuio ["anaxkruku, ConHeuHON cucTeMbl, 3eMit, Onocdepsl U YenoBeka Kak OMOJIOrHYeCcKOro BU/Ia, YUUThIBas BEPOSITHOCTHBIM XapakTep MpOLEcCOB B )KUBOM U HEXKHUBOU
MIPUPOLE;
®  pa3zeNATh 3BE3/Ibl HAa IPYIIIBI IO OCHOBHBIM XapaKTepHCTUKaM (pa3Mep, LBET, TEMIIEpaTypa);
®  Ha3bIBaTh XMMUYECKHE COCUHEHMS COIIACHO MPHUHIMIIAM MEXYHAPOJAHONH XUMHYECKOH HOMEHKIIATYPBI;
®  IpeJCKa3bIBaTh B3aMMOJICHCTBHE BEIIECTB C PACTBOPUTENIEM U CBOWCTBA 00pa3yIOIINXCSl pACTBOPOB HA OCHOBE TEOPUH AIEKTPOIUTHUECKOM M CCOLUAlINY;
®  [IPUMEHATH NOHATHE O XUMHUYECKON CBSA3M AJIS ONMCAHUS U IPEJICKA3aHUs CBOWCTB BEIECTB B PA3IMUYHBIX arpETaTHBIX COCTOSHUSAX; COCTABIISATH MOZEIN MOJIEKYI,
00nagaromux 3alaHHbBIMU CBOMCTBaMU;
e OOBACHATH IPUYUHBI OMOIOTMIECKOT0 Pa3HOOOpa3ns Ha OCHOBE CHHTETHYECKOW TEOPUH ABOJIIOLUH; HHTEPIPETUPOBATH POJIb JAHHBIX SMOPHOIOr MU B Pa3BUTUH TEOPUH
aHTpPOIIOTCHE3a;
e OOBACHATH B3aMMOCBS3b KOMIIOHEHTOB SKOCHCTEMbI Ha OCHOBE IPaBUJIa SKOJIOTHYECKOW MMpPaMHIbL; IPUBOIUTH JOKA3aTENbCTBA HEOOXOIUMOCTH ISl YCTOHYUBOTO
Pa3BUTHS MTO/IEPKAHUS U COXPAHEHHUSI BUIOBOIO MHOT00Opa3usi HA OCHOBE SBOJIOLIMOHHOM TEOPUH, a TaKKe ydeHus o bnocepe;
®  HCHOJB30BATh MPHOOPETECHHBIE 3HAHNS U YMEHHS B MIPAKTHUECKOM eI TENBHOCTH W TIOBCEJHEBHOM JKU3HU AJIsI OLICHKH BIMSHMS HAa OPTaHW3M YEJIOBEKA IEKTPOMAarHUTHBIX
BOJIH U PaINOAKTHBHBIX M3IIy4EHHUH; CIOCOOCTBOBAHMS SHEPTOCOEPEKEHNIO; OE30ITaCHOT0 NCTIONb30BAHNS MATEPHAIOB M XMMUYECKHUX BEIIECTB B OBITY; IPOMMIAKTHKN
WHQEKIMOHHBIX 3a00I€BaHNH, HHKOTUHOBOMH, aJIKOTOIBHON M HAPKOTUIECKOW 3aBICHMOCTEH; OCO3HAHHBIX JINYHBIX ACHCTBHHA MO OXpaHe OKPYKAIOIIEH CPEIbL;
e  00CYXIaTh CYIIECTBYIOIIHE TI00aTbHBIEC TIPOOJIEMBI YeTTOBEUECTBA (IKOIOTHUECKUE, YHEPTETHIECKUE, CHIPREBBIE, IeMOrpauyecKre U T. 1.) Ha OCHOBE
€CTECTBEHHOHAYYHBIX MPEACTABICHNH, a TAKXKE 00OOCHOBBIBATH B TUCKYCCHH BO3MOYKHBIE ITYTH MX PEIICHNUSI.
OOecnieunTh JOCTHKEHNE TTAHUPYEMBIX PE3YABTATOB OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbI, CO31aTh OCHOBY UISi CAMOCTOSITEIIFHOTO YCTICIITHOTO YCBOCHUS
00ydJaromuMucs HOBBIX 3HAHWH, YMEHHUH, BUIOB U CIIOCOOOB JIESTEIIEHOCTH JI0JKEH CHCTEMHO-EATEIHOCTHBIHN MOX0/I. B cOOTBETCTBHM € 3TNM 1MOIX010M HMEHHO aKTHBHOCTD
00ydJaromuxcst MPU3HAETCSI OCHOBOM JOCTHKEHUSI Pa3BUBAIOIINX I1eNeii 00pa30BaHus — 3HAHMS HE TIEPEAAIOTCA B TOTOBOM BHUJIE, a T00BIBAIOTCS YUAIIMMHUCS B IIpoLiecce
MI03HABATEIBHOH JeATETbHOCTH.
OnHUM U3 ITyTeH NOBBIIEHHUS MOTHBALMH U 3(GEKTUBHOCTH YI4eOHOH JIESTEIFHOCTH B CPETHEH IIKOJIE SBIISETCS BKIIOUSHNE YYAIUXCsl B y9eOHO-NCCIEI0BATENbCKYIO U
TIPOEKTHYIO JIESITEIbHOCTD, KOTOPAst UIMEET CIIETyIONINe OCOOEHHOCTH:



1) menu u 3a1a4uu 3TUX BUJOB ACATCIHLHOCTH YUAIIUXCS OTPEACIISAIOTCS KaK UX JTMYHOCTHBIMUA MOTHBaMH, TaK M COIUATEHBIMHU.
DTO 03HAYALT, YTO TaKas ACATCIHLHOCTh IOJDKHA OBITh HAIIPABJICHA HE TOJBKO Ha MTOBHIIICHUE KOMIICTEHTHOCTH TIOAPOCTKOB B IIPEAMETHOM 00JI1aCTH ONPEICICHHBIX YIeOHBIX
JCIIUIUINH, HE TOJILKO Ha Pa3BUTHE MX CIIOCOOHOCTEH, HO U Ha CO3JIaHHE MPOYKTa, UMEIOIIET0 3HAYUMOCTD IS APYTHX;
2) yueOHO-UCCIIeOBaTEIbCKAsI M IPOCKTHAS JACATCIILHOCTh IOJDKHA OBITh OPraHU30BaHA TAKUM 00pa30M, YTOOBI yUaIlUecss CMOTIIM PEai30BaTh CBOU IMOTPEOHOCTH B OOIIICHUH CO
3HAYUMBIMH, pe(hepPEHTHBIMH TPYITIIAMHU OJHOKJIACCHUKOB, yauTelied U T. 1. CTpost pa3IMIHOro Po/ia OTHOIICHHUS B XOJI¢ IICJICHAIPABICHHOM, TOMCKOBOM, TBOPUCCKOU U
MIPOAYKTUBHOMN NEATEILHOCTH, OAPOCTKA OBJIAICBAIOT HOPMaMH B3aUMOOTHOIIICHHUH C pa3HBIMHU JIFOIbMHU, YMEHISIMH TICPEXOIUThH OT OJHOTO BHa OOIICHUS K IPYTrOMY,
PUOOPETAIOT HABBIKK MHIUBHYATBHON CAMOCTOSATEIILHOM PaOOThI U COTPYTHHUUYCCTBA B KOJIICKTUBE;
3) opranusaiys y4eOHO-HUCCIICNOBATEIBCKIX M MPOCKTHBIX PA0OT IKOJFHUKOB 00CCIICUMBACT COUCTAHUE PA3IMYHBIX BUOB TIO3HABATEIBLHOM NEATEIBHOCTH. B 3THX BHIax
JESITEIIBHOCTH MOT'YT OBITh BOCTPEOOBAHBI MPAKTUYECKH JIFOOBIC CIIOCOOHOCTH MOAPOCTKOB, PEATU30BAHbI IMUHBIC IIPUCTPACTHS K TOMY WK HHOMY BUY JICSTCIBHOCTH.
B pe3ynbrate yueOHO-HCCIIeIOBATEIILCKOM U MPOCKTHON JACSITEIBHOCTH 00YYAOIIHECs MOTyYaT MpeaCcTABICHHE:
e 0 (mwI0COGCKUX U METOIOIOTHUECKUX OCHOBAHUSIX HAYYHOH JESTEIBHOCTH U HAYUHBIX METO/IaX, IPUMEHSIEMBIX B HCCIICIOBATEIbCKON M MPOSKTHON JEATCIbHOCTH;
0 TaKHX MOHATHSX, KaK KOHIICIIIMS, HAyqHas THIIOTe3a, METO, SKCIIEPUMEHT, Ha/Ie)KHOCTh TUTIOTE3bI, MOJIE)b, METOJ] cOOpa M METO aHaJIM3a JIAHHBIX;
O TOM, YEM OTJIMYAKOTCA MCCIICTOBAHUS B FyMaHI/ITapHI)IX O6J'[aCT$[X oT I/ICCJ'ICJIOBaHI/Iﬁ B €CTECTBCHHbIX HayKax;
00 uCTOpUM HayKH;
0 HOBEHIMX pa3paboTkax B 00JacTH HAYKH U TEXHOJIOTHH;
0 MpaBuIIaX ¥ 3aKOHAX, PETYIMPYIOUIMX OTHOIICHHS B HAYYHO, N300peTaTeNnbCKOM U HCCIIeIOBATEIbCKUX 00JIACTIX ACATeIbHOCTH (ITATEHTHOE TPaBO, 3aIKTa aBTOPCKOr0
mpaBa u T. I.);
® 0 JIeATENLHOCTH OpPraHu3alyii, COOOIIECTB U CTPYKTYP, 3aMHTEPECOBAHHBIX B PE3y/IbTaTaX UCCICIOBAHUN U TIPEIOCTABIISIIOIINX PECYPChI ISl IIPOBEICHHS UCCIICIOBAHUI 1
peanu3zanuy npoeKToB ((POH/IBL, TOCYIAPCTBEHHBIE CTPYKTYPbI, KpayA(paHUHIOBbIE CTPYKTYPHI H T. II.).
Boinycknuk cmoscem:
e  pemiarh 3a/1a41, HAXO/SIIIMECS HA CTHIKE HECKOJIbKUX yUEOHBIX JIUCLUILIMH (MEXKIIPEJAMETHBIC 33/1a4N1);
®  HCHOJIB30BAaTh OCHOBHOMW QJITOPUTM HCCIIEIOBAHKS NIPU PEIICHUHM CBOMX y4eOHO-I103HABATEIIbHBIX 3a/1ay;
®  KCIOJIB30BAaTh OCHOBHBIE MPHHIIMITBI IPOCKTHOI JIETENLHOCTHU MPH PEIICHUN CBOMX YueOHO-TI03HABATENLHBIX 33/1a4 U 33/1a4, BOSHUKAIONIMX B KYJbTYPHOH U COIMAILHOMN
JKU3HH,
®  HCIOJB30BATh 3JIEMEHTHI MATEMATHUECKOI'0 MOJICIIMPOBAHUS TIPH PEIICHUH UCCIISI0BATEIbCKUX 3a/1aY;
®  KCIOJIB30BATh 3JIEMEHTHl MATEMATHUECKOI'0 aHAIN3a JUTI HHTEPIPETAIMU Pe3yJIbTaToB, OJMYYEHHBIX B X0JIe Y4eOHO-UCCIIeI0BATENLCKON paboThI.
C Touku 3peHust POPMUPOBAHHST YHUBEPCAIBHBIX YIEOHBIX JICHCTBHMN, B X0/I€ OCBOCHUS IPUHIIMIIOB YIEOHO-HCCIIEI0BATENLCKOM U IPOSKTHOW JICSITENIbHOCTH 8bIHYCKHUK
Hayuumces:
e  (opmynupoBaTh HAYYHYIO IMIIOTE3Y, CTABUTH IIENIb B pAMKAX UCCIICAOBAHUS U IPOSKTUPOBAHMUS, HCXO/ISl U3 KYJIBTYPHOR HOPMBI M COO0Pa3ysich C MPEICTABICHUSIMHU 00
oOmiem Oiare;
®  BOCCTaHABJIMBATh KOHTEKCTHI M ITyTH Pa3BUTHS TOrO WIIM MHOTO BUJIA HAYYHOM JAESTEIBHOCTH, OIPEJIEIIsisi MECTO CBOETO MCCIIEI0BAHUS UITH TPOEKTa B OOIIEM KYJIbTYPHOM
MIPOCTPAHCTRBE;
®  OTCIIEXKHMBAThH U IPUHUMATH BO BHUMAHUE TPEH/IbI M TCHACHIIMU PA3BUTHUS PA3JIMUHBIX BHJIOB JICSITEIILHOCTH, B TOM YUCJIC HAYYHBIX, YYUTHIBATh UX MPHU MOCTAHOBKE
COOCTBEHHBIX IIETICH;
®  OIICHUBATH PECYPCHI, B TOM YKCIIC H HEMATePHAIbHBIC, TAKHE, KAK BPeMsi, HEOOX OTUMBbIC JIJIsl JOCTHYKECHHSI TTOCTABICHHOM 1IeIH;
®  HAXOIUTh PA3IMYHbIC UCTOUHUKH MATEPUATBbHBIX U HEMATEPHAIbHBIX PECYPCOB, MPEIOCTABISIOIINX CPEJCTBA JUIS POBE/ICHHS UCCIIEI0OBAHUI 1 peani3aiiy MPOSKTOB B
Pa3IMYHBIX 00JIACTSX ACATEIBHOCTH YEIOBEKa;
e  BCTYNaTh B KOMMYHHUKAIIHIO C JIEPKATEIISIMU Pa3IMYHBIX THIIOB PECYPCOB, TOUHO U OOBEKTHBHO MPE3CHTYS CBOM MPOCKT MK BO3MOXKHbBIC PE3YJIbTATHI HCCICIOBAHMS, C
[IENTBE0 00ECTIeYCHNUS TIPOTYKTUBHOTO B3aMMOBBITOHOTO COTPYAHUIECTBA;



° CaMOCTOATEIBHO U COBMECTHO C IPYIrUMHU aBTOpaMu paBpa6aTI>IBaTB CUCTCMY IapaMETPOB U KPUTCPUEB OLICHKU 3(1)(1)6KTI/IBHOCTI/I 1 MMPOAYKTUBHOCTU pCaiu3alivu MpoOCKTa
WK UCCJICAOBAHMA Ha KAXKIOM 3TaIlC peajin3daliui 1 10 3aBECPIICHHUN pa60TLI;

° AZICKBATHO OLCHUBATL PUCKU PCAJIM3AlIUH ITPOCKTA U MPOBCACHUA UCCICAOBAHNA U IPEAYCMATPHUBATHL IIYTU MUHUMU3AIUU 3TUX PUCKOB;

° AZICKBATHO OUCHUBATDL MMOCICACTBHUA pCaiu3aliii CBOCTO IMMPOCKTa (HBMeHeHI/IH, KOTOPBIC OH BHCCET B JKMU3Hb JAPYIrUX JIIOI[eﬁ, COO6IJ.I€CTB);

° aJICKBAaTHO OLICHHWBATh )IaHLHeﬁmee Pa3BUTHUE CBOCTO IMMPOCKTA WIN UCCIICAOBAaHNA, BUACTH BO3MOKHBIC BAPUAHTBI IPUMEHCHUSA PE3YyJIIbTATOB.

CopepkaHue Kypca

Mukpomup

OcHoOBHBIE CBeIeHNSI 0 CTPOEeHNH aToMa. [IpoTOHHO-HEWTpOHHAs Teopust cTpoeHust aroMHoro sipa Jl. iBanenko u B. ['eiizen0epra. DnexktpoHnas obonouka. Mzorons.
CoBpeMeHHOe ONnpeNeneHne MOHATUS «XUMHYECKUH JIEMEHT.

Ilepuoauyeckuii 3axon JI. . MenesieeBa u cTpoeHune atoma.

HpellHOCBIJ'IKI/I OTKPBITHA NEPUOANICCKOIO 3aKOHA. HCpBBIC ITOITBITKH Knaccmbnxauym XUMHYCCKUX DJICMCHTOB. HepI/IO}II/I‘{HOCTb B U3MEHEHHUU CBOMCTB XMMHYECKHUX BJIEMEHTOB U
ux coequHeHni. [lepuoanueckuii 3akoH B popmynuposke J1. M. MenneneeBa. CoBpeMeHHbIE MTPEACTABICHHUS O IIPUYMHAX TIEPUOAMYECKOr0 U3MEHEHUSI CBOUCTB XMMHUUECKUX
2JIEMEHTOB M UX coequHeHni. CoBpemeHHast popmynupoBka [lepuoanueckoro 3akona. [lepronuueckas ciucrema xumudeckux 3iaementoB /1. . MenzeneeBa kak rpaduyeckoe
oToOpakeHHe MepuoMIecKoro 3akoHa. CTpyKTypa nepuoandeckon Tadmuibl. [1eproibl 1 rpymibL.

3navenue Ilepuonnyeckoro 3axona u Ilepuonuyeckoii cucteMbl XuMudeckux 3jaemenToB JI. M. MenaeseeBa 1is1 pOpMHPOBAHUS eCTECTBEHHOHAYYHOW KAPTHHBI MUPA.
IIporrocTuueckas cuiia U 3HaUCHUE MEPHOIUUECKOr0 3aKOHa U NepruoAnuecKo cuctemsl. 3Hauenue Ilepuonuueckoro 3akona u [lepronnueckoi CUCTEMbl XMMHUUECKUX 3JIEMEHTOB
. Y. MenneneeBa 1yl pa3BUTHS HAYKU U TIOHUMaHUsI XUMHUYECKOW KapTUHBI MUpA.

Baaropoanble ra3pl. braropopnsle ra3pl, IpuYuHa UX CYLIECTBOBAHUS B aTOMapHOM COCTOSIHUHM. [IprMeHeHne 61aropoHbIX ra3oB.

BemecTBa u ux kiaaccupukanms. [Ipocteie (MeTamIbl 1 HEMETAIUIBI) U CJIOKHBIC BEIIECTBA (OKCHBI, KUCIOTHI, OCHOBAHUS, COJIN). AIJIOTPONHUS KaK MIPUIMHA MHOT000pa3us
IIPOCTHIX BelllecTB. Heopranuueckue 1 OpraHudecKue COeMHEHUS.

Buabl XuMn4ecKHX cBsi3eil M THIIbI KPHCTAIHYECKHX PelIeToK.

Wonnas xumudeckas cBsa3b. KaTnoHsl 1 aHHOHBI. CxeMa 00pa30BaHUs HOHHOH CBsI3H. MOHHBIE KPHCTAIMYECKHE PEIeTKH. XJIOpH HATPUSI — TUIIUYHBINA IPEACTaBUTENb
COEIMHEHUH C HOHHBIM THIIOM cBsi3U. KoBalleHTHas CBsI3b KaK CBsI3b, BO3HUKAOLIAS 32 CYET 00pa30BaHUs OOIINX 3JIEKTPOHHBIX Iap. ATOMHBIE U MOJIEKYIISIPHbIE KPUCTAJUTHYECKUE
pemetku. Metamudeckasl XUMUYEcKas CBsI3b U METAJUINYECKHE KPUCTAIIMUECKUE PELIETKH.

YraeBoaoponasnl. Teopusi cTpoeHusi oprannyeckux coennnennii A. M. bytiepoBa.

IIpuponHslii ra3, ero cocraB M HalpaBJIEHHs UCIIONb30BaHKS B KAUECTBE TOIIMBA U XMMUYECKOTO chIpbst. KoHBepcusa MetaHa. CHHTE3-Ta3 U €ro MCIOIb30BaHKE JJIsl TOTYydeHUs
CHHTETHYECKOro OcH3MHa M MeTaHona. [IpenenpHple 1 HenpenenbHbIe yrieBogopopl. KauecTBeHHbIE peakiny Ha KpaTHYIO cBA3b. OCOOEHHOCTH COCTaBa, CTPOEHMS M CBOWCTB
OpraHnYecKuX coequHeHnit. OCHOBHBIC TIOJIOKEHUS TEOpUH XuMuIUeckoro crpoeHus A. byrieposa, @. Kekyne, A. Kynepa.

HedTb u ee nepepadorka. Hed1h, ee cocta, husnueckue CBOWCTBA U MPOUCXOXKICHHE. DKOIOTHUECKHE TOCIISICTBHUS pa3iinBa HeTU U CrocoObl 00phObI ¢ HUMH. [lomyTHBIH
HedTsHOM ra3, ero coctas. [Iporecchl nepepadbotku HehTH: pekTHdUKAIHS U KpeKUHT. [IpoayKThl epepaboTku HeTH U UX UCTIOIb30BAHHUE.

IMonumepbl. OCHOBHBIE TOHSTHS XUMUHU BHICOKOMOJICKYJISIPHBIX COETMHEHUH: MOHOMED, OJIUMED, JJIEMEHTAPHOE 3BE€HO, CTENEHb MonuMepu3aiy. CrocoOs! MoTydeHHs
TIONIMMEPOB: PEAKIMN TTOJIMMEPU3AIN 1 MOJINKOHAeHCAny. bruononmmeps! u ux ouonormyeckas poinb. [Inactmaccesl. TepmorutacTsl 1 peakToriacTsl. [IpeacraBureny miacTMace u
obnactu ux nmpumeneHns. Bonokna. [Ipuponnbie n xumMudeckue BoiaokHa. IIpescTaBuTeny BOJIOKOH M 00J1aCTH NX MPUMEHEeHns1. Heopranudeckne nmoiaumeps! Kak BEIecTBa aTOMHON
CTPYKTYPBI.

Cwmecn, ux coctas. [ToHATHE O cMecH Kak cUCTEME, COCTOSIIEH U3 pa3IMdHbIX XUMHYIECKUX BemiecTB. Knaccuukanms cMecel To BU3yadbHBIM IPU3HAKAM M TI0 arperaTHOMY
cocrosHuio. CocTaB cMeceii: MaccoBasi M1 00BeMHas IO KOMIOHEeHTa cMecH. CIIoco0BI pa3ienieHns: cMeceil.

Jducnepcusie cuctembl. [loasTrEe 0 AHCTIepcHOM cucTeme. Kmaccnpukarms JUCIIepCHBIX CUCTEM TI0 pa3MepaM TUCIIEPCHON (has3bl B arperaTHOMY COCTOSHHIO FCTIEPCHOHH Ol
cpensl U ucnepcHoi (a3bl. 3HaYeHNe AUCTIEPCHBIX CHCTEM B TIPUPOJE, MPOMBIIIIEHHOCTH W TIOBCEIHEBHOH JKU3HM YeJIOBeKa. | pyOdoancIiepcHbIe CHCTEMBI M UX KITACCHU(HUKAIIHS.



[IpumeHeHne 3THX CUCTEM B TEXHHKE M ObITY. TOHKOIUCTIEpCHBIE CHCTEMBI, nX Kiaccudukaiys. Koarymsuus. Cunepesuc. @usnueckne cBOWCTBa ra3o00pa3HbIX (TIporaH-
OyraHOBasi CMeCh B 3)KUTAIKE), )KUAKMAX (OCH3HMH) U TBEPbIX (MapadyH) aIKaHOB: arperaTHOE COCTOSIHIE, PACTBOPHMOCTH B Bojie. | opeHue nportaH-0yTaHOBOM cMecH (3a)KHUrajKa).
OrtHolIeHNe TpeIeNIbHBIX M HEeMPEeAeIbHBIX YIIIEBOJOPOIOB K PACTBOPY NEpMaHraHata Kaius 1 OpoMHoi Boze. OOpa3oBanue HepTSIHOW TICHKN HA TIOBEPXHOCTH BOABI.
OOHapy)xeHHe HelpeIebHBIX COeIMHEHUH B *KuAKUX Hedrenpoaykrax. [Tonyuenne mractudaeckoit cepol. [Tomyuenne 6emoro gochopa. [lonydenne AucTHIIMPOBAHHOW BOABI.
OO0pa3upl pa3IMYHBIX JUCHEPCHBIX CUCTEM: SMYJIbCHH, CYCIIEH3UH, a3pO30JIH, Tenu u 30iu. [lomydenue komutonaHoro pacteopa u3 xyopuaa xenesa (I111). Koarymsust noxydeHsoro
pactBopa. Dddext Tunmas.

XuMHYecKHe peakiuu 1 uX Kiaccupukanmus. X1MMUUECKUE PEaKIMK WIIM XUMUYECKHE SBICHHS, UX OTJINYMS OT (PU3UUECKHX SIBJICHUH. Peakinn 6e3 U3MEeHEeHHs cocTaBa BELIECTB:
QIJTOTPONHU3AIMK M n30Mepu3aluu. Peakiyu, naynye ¢ i3MEHEHHEM YHCIIa M COCTaBa BEIECTB: COSMHEHUs], Pa3JIOXKEHH s, 3aMellIeH s, oOMeHa. Peakuuy, nporekaromye ¢
BBIJIEJICHUEM WIIU TIOTJIONIEHHEM TETUIOTHI: 3K30- M SHAOTepMHUUecKue. Jpyrue npusHaku KiaccupuKaly XMMUYECKHX PEaKlnii Ha mpumepe ciHTe3a okcuna cepsl (VI): n3menenne
CTETeHeH OKHMCIIEHHs DIIEMEHTOB, 00pa3yIoIINX BEIIECTBA, HCIIOIB30BaHNE KaTajIu3aTopa, arperaTHOe COCTOSIHUE BEIIECTB, HAIIPaBICHUE MPOLIECCOB.

CkopocTh XuMuUecKoi peaknuu. [ToHsTHE O CKOPOCTH XUMHUYECKON peakiuy. [ OMOreHHbIe U TeTepOreHHbIe Peakiii. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW Peakiuy OT TIPHP OB
pearupyroImx BeecTB, NX KOHIIEHTPAIMU. 3aBUCHMOCTh CKOPOCTH peakiuu ot Temneparypsl. [IpaBuno Bant-I'odda. 3aBrcuMocTh CKOpocTH peakiuy OT IUIOLIa IH
COINPUKOCHOBCHUA BEIICCTB U HAJIMYMA KaTajIu3aTopa.

OxucauTe/IbHO-BOcCTaHOBUTEIbHBIE peakuuu (OBP). Dnekrposnus. Crenenb okucieHHs U ee onpenesnenue mno popmyne coeaunenus. [Tonstue 06 OBP. Oxuciurens n
BOCCT@HOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE. DJICKTPOJIM3 PacIUIaBOB U PACTBOPOB HA MPUMEPE XJIOPUIA HATPHSL. DIIEKTPOIUTHYECKOE NOTydeHne antoMunms. [IpakTnueckoe
NPUMEHEHHE JIIEKTPOIN3a. [ abBaHOIUIACTHKA M TaIbBAHOCTETHSL.

XuMHYecKHe HCTOYHUKH TOKA. ['abBaHNuUeCKre 3JIEMEHTHI Ha ITpuMepe diieMeHTa Jlannans—SIkoOu, ux ycTpOWCTBO M PUHIIHIT ICHCTBUS. Y CTpOICTBO OaTapeliku Ha puMepe
CyXOro HIETOYHOr0 AIEMEHTa. Y CTPOHCTBO CBUHIIOBOTO akKymyJisitopa. ["anpBanu3anust u aaekrpodopes.

HanouyacTuupl. Xapakrepucrika Hanodactull. [Ipuponnbie HaHOUacTUIBl. Hanoyactuiel B kocMoce, atmocdepe, ruapocdepe, ouochepe. HanouacTuipl B TEXHUKE U

TEXHOJIOT HSIX.

KouncrpyupoBanue HanoMatepuajioB. OCHOBHBIE CIIOCOOBI MMOJTYUEHHsI HAHOYACTHIL: «CBEPXY BHH3» M «CHH3Y BBepX». MoJeKy sipHbIH cuHTe3 U camocOopka. HaHockonmyeckoe
BBIPAIIMBAHNE KPUCTAJUIOB U MOJIUMEPH3AIIHSL.

HaHnoTexHo/10ruU B ;KH3HU COBPEMEHHOro o6mecTBa. [IoHsTHE 0 HAHOTEXHOJIOTUIX. 3HAUYCHUE HAHOTEXHOJIOTHI B PA3JIMYHBIX 00JIACTSIX HAYKU M TEXHUKHU: YHEPreTHKE,
ANIEKTPOHUKE, MEJIUIIMHE, aBUAIIMU U KOCMOHABTHUKE, CEIIbCKOM XO035HCTBE, OXpaHe OKPYKAIOILEeH Cpelibl, ONTUKE. Y TIepoIHbIe HAHOTPYOKH U 00JaCTH NX TPUMEHEHUSL.

YenoBek u ero 3aopoBbLe

CucreMaTnyeckoe MoJioykeHue 4ea0BeKa B MUpe KUBOTHBIX.

buonornueckast kinaccudukaiys yenoBeka. [IpsMoxokIeHHE U ero BIUSIHUE Ha CKENleT YeloBeka. Pyka — opraH v IpoAyKT Tpyaa. Pa3Butue depemna u roJOBHOTO MO3Tra YeliOBeKa.
[lepBas 1 BTOpas CHTHAJIBHBIE CUCTEMEI. brocornmaibHas mprupoa 4eIoBeKa.

I'eneTnka 4yesioBeKa U MeTOAbI ee 3ydeHUsi. OCHOBHBIC MTOHATHUS TCHETUKU: HACTEICTBEHHOCTh, H3MEHYHBOCTb, T€H, XPOMOCOMBI, MyTaIll{, T€HOM, TEHOTHII, ()eHOTHIL,
JOMUHHPYIOIIHE U PEIieCCUBHBIC TIPU3HAKU. | €HOM uenmoBeka 1 ero pacmudpopka. [IpakTudeckoe 3HaUYCHNE H3yICHUS TeHOMa delloBeKa. MeTo bl M3yIeHNS TEHETHKH YeTI0BEKa:
reHeaJIOTHYECKUH, OJIM3HELIOBBIM, IIMTOreHETHYECKHUH. I eHeTnUecKre 3a00IeBaHUsT YET0BEKA.

du3uka yenoBeka. CKeleT ¢ TOUKHU 3peHuns PU3MIECKOro MOHATHS 0 pbruare. KpoBooOpaliieHre B CBETe TUAPOANHAMUKY: MyJbC, KpoBsiHOE naBieHue. uddy3us kak ocHoBa
(hopMHUpOBaHNUS IEPBUYHON M BTOPUYHON MOYH B TIOYKAaX, a TAK)KE ra3000MeHa B TKAHAX U JIETKHUX. TepMOPETYISIHs C TIOMOIIBIO KOXKH ITyTEM TEIIONPOBOTHOCTH, KOHBEKITHH,
M3ITYy9CHUS ¥ NCTIAPEHUS BOIBI. DIEKTPOJUHAMUYECKAs IPHUPO/Ia Tiepeiadnl HEPBHBIX UMITYIbCOB. ONITHYeCKas cucTeMa 3peHHs. AKYCTHYECKas CHCTEMa CIyXa U
roI0coo0pa3oBaHUeE.

Xumus yesaoBeka. XUMHUICCKUIA COCTAB TeJIa YEIOBEKa: SJIEMEHTHI M BEIIeCTBa, NX KiaccuuKanys 1 3HadeHune. Boma, ee pyHkimn. BomHbiit 6amaHCc B OpraHN3Me 9eloBeKa.
MuHepanpHBIE BEIIECTBA U UX POJb B JKU3HEIEATCIHHOCTH OpraHU3Ma 4eJIOBeKa. 3a00JIeBaHUs, CBA3aHHBIC C HETOCTATKOM MIJIH W30BITKOM HEKOTOPBIX XUMHUECKUX JIIEMEHTOB B
OpraHM3Me YeJIOBeKa.



Butamunsl. VcTopyst OTKpHITHS BATAMHHOB. BUTaMUHBI Kak OMOIOrMYECKH aKTUBHBIE BellecTBa. boyie3Hy, BHI3BaHHBIE HEJIOCTATKOM MIJIM M30BITKOM BUTAMHHOB: aBUTAMUHO3BI,
THITIOBUTAMUHO3BI, TUIIEPBUTAMUHO3bI. CyTOUHAst OTPEOHOCTD YeoBeKa B BUTAMHHAX M MX OCHOBHBIE QyHKImH. Kitaccudukanus BuraMuHOB. BoopacTBoprMbie BUTAMUHBI Ha
npuMepe ButamuHa C. JKupopacTBoprMble BUTAMMHBI Ha TIpUMEpe BUTaMUHA A.

I'opmonsbl. HepBHast v TyMOpaibHas pETYISIIUA IPOLIECCOB KU3HEASSITEIBHOCTH OpraHn3Ma. [ OpMOHBI KaK MPOJIyKTHI, BEIpaOaTHIBAEMBIE JKelle3aMU BHYTPEHHEH CEeKpEIny.
Knaccudukarms ropMOHOB 110 XKeJe3aM, KOTOpbIE UX MPOIYLHUPYIOT, U TI0 XMMHU4YEcKoi npupose. CBolicTBa TopMOHOB. VIHCYITHH Kak TOPMOH O€IIKOBOHM MPHUPOBL. AJIPEHATIMH KaK
TOPMOH aMUHOKHCIOTHOW TpHpozbl. CTEpOUIHbIE TOPMOHBI Ha IIPUMeEpE MOJIOBBIX. [ HIiep- 1 THIO(YHKIINS jKelle3 BHYTPEHHEH CEKpPEeLnH.

JlekapcrBa. KpaTkue cBeieHUs 0 3apOKICHUH U pa3BUTuH (apmakonoruu. Kiaccudukais nekapCTBEHHBIX CPENICTB MO arperaTHOMY COCTOSTHHIO: )KUAKHE, TBEP/IbIE, MATKHE.
Ankanounpl. Bakuyael. XuMuorepaneBTnieckue npenaparsl. AHTHOMOTHKH. HapkoTryeckue npenaparsl. Hapkomanus u ee nociaeactBusi. ONTUMAaIbHBINA PEKUM TPUMEHEHUS
JIEKapCTBEHHBIX IIPENapaToB.

3nopoBblii 00pa3 xu3HU. PU3HUecKre 310pOBbe U ero kputepun. [lcuxudeckoe 310poBbe U ero kpurepuu. HpaBcTBeHHOE 37J0pOBBE U €ro KpUTepUH. 1pu OCHOBHBIE
COCTaBJISIFOLIHE 37I0POBOr0 00pa3a KU3HH: PEKUM JIHS, MPABUIIbHOE MTUTaHKUE, (PU3MvYecKasi aKTUBHOCTh U 3aHATHE CIOpTOM. DakTophl, BIHSIONIME Ha 3710POBbE YETOBEKa:
OKpyXarolas cpejia, npodunakTuueckas BaKIMHALUS, CTPECCHI, BPETHbIC TPUBBIYKU. AJIKOTOJIM3M U €ro MocieAcTBUs. HapkomaHus u ee mocie ICTBHSL.

®u3uka Ha c1yx0e 310pOBbsl YeJ0OBeKa. AHTPONIOMETPHSI: U3MEPEHHE ATITHHBI U MAacChl TeNla, CIIUPOMETPHS U )KU3HEHHAsI eMKOCTh JIETKHX. TeruioBble U3MEPEHHs U TEIIOTepanusl.
M3mMepenue apTepuaIbHOro JaBieHus. [ MIepTOHNS U THIOTOHMS. Y IbTPa3BYKOBasi JUATHOCTHKA U Tepanus. DiexkrpoTepanus. JlazepHas Tepanus. MarHUTHBIN pe30HAHC U
penTreHoanarsoctuka. dmooporpadus. Tomorpadus.

EcTecTBO3HaHuMe Ha cny>|<6e yennoBeka
DJieMeHTaPHBI JIN jleMeHTapHbIe YacTunbl? [ToHstue o ¢pusuke BoICOKUX dHEprui. JIMHEHHBINA YCKOPUTEIb AJIEMEHTAPHBIX YaCTHII, aJIPOHHBIN KoJutaiiep. Jlenenne atoMHOro
sipa: MPOTOHBI, HEUTPOHBI. DyHIaMEHTAIBHBIEC YACTHUIIBL: JIENTOHBI U KBapKU. POTOHBL. B030HBI. AHTHYACTHUIIBI.
Boubioii aapoHHblil koIaiaep. MoHTax 1 ycraHoBka bosbiioro agponHoro komutaiiaepa. [Ipunuun neiictsus kosutaiinepa. IIpoucxoxnenne maccesl. bozon Xurrca.
[Ipoucxoxnenue Beenennoit. AHTUMUD.
AToMHas 3HepreTuka. [lomydyeHne 3JIeKTpUIECKOro TOKa C IIOMOIIbIO 3IeKTporenepaTopa. TpaauiioHHast SHEpPreTHKa U HeTpaJAuIMOHHAas SHepreTuka. OCHOBHBIE TTOHATHUS
aTOMHOMW SHEPreTHKH. PagnoakTuBHOCTD. SlnepHble peakiyuu. ATOMHAs CTaHIMA U IpUHLUN ee paboThl. ADC Ha OBICTPBHIX HEHTPOHAX. PagON30TONHBIE TEPMOIICKTPUIECKHE
reneparopsl (PUTOI ), npunumn ux aeticteust. O0NMacTH NIPUMEHEHUsI ATOMHOW dHEpreTHKH. [lepcrieKTHBbI UCIOb30BaHUsI aTOMHOM SHEPTEeTUKH TIOCIIe KPYITHEHIeil aBapuu Ha
ADC.
IIponoBosibcTBeHHAs MpodjeMa U MyTH ee pemeHust. ['eorpadus rojona u ero npuarHbl. OCHOBHBIE HANIPABJICHUS B PELLIEHUH IIPOIOBOIGCTBEHHOM MIPOOIEMBI:

®  HCHOJIb30BAHUE XUMHUUECKHX BEIIECTB;

®  CO3/1aHMe MCKYCCTBEHHBIX IPOAYKTOB MUTAHUS;

e  METOABI CO3/IaHNUS BHICOKOIPON3BOJUTEIFHBIX COPTOB PACTEHUH U ITOPOJT KUBOTHBIX.
BuorexHosorust. [loaATHEe 6MOTEXHOIOTUH KaK MPON3BOJUTEIHFHON CHITBI OOIIECTBA, UCIIONB3YIOIIEH KHUBbIE OPTaHU3MBbI M OMOJIOTHUECKHE TPOLIECCHl B IPOU3BO/ICTBE.
Tpu 3Tana craHOBICHUS U PA3BUTHS OMOTEXHONOTHHN: PAaHHSA, HOBAsl M HOBEHIIIAs.
I'ennas nmxenepus. [ eHHOMOIU(DUIIMPOBaHHBIE OPTaHU3MBI M TPAHCT€HHBIE POAYKTHL. Kiierounas umkenepus. Kiionupoanue. DMOpHOHAIBHBIE U CTBOJIOBBIC KIICTKH.
bronornueckast ”HKEHEpHUs KaK METOJ] HCIIOJIb30BaHNSI MUKPOPTaHM3MOB B Ka4eCTBE OMOPEAKTOPOB [UIs TOMYyIEHHS TPOMBIIUICHHON NMpoayKuy. OCHOBHBIE HAIIPaBJICHHS
UCIIONB30BaHMS (PepMEHTATHBHBIX MpoleccoB. VIMMoOHIN30BaHHbIE (DEPMEHTHI.
Jlec u jecoBoacTBo. Jlec kak ¢uroneHno3. Bnaxusrii Tponmdeckuii ec. Jleca ymepeHHOro nosica. 3HaueHHe Jieca B Onocdepe u KU3HH denoBeka. JIeCHbIe MoyKaphl, MPUIHHBI UX
BO3HHKHOBEHHMS, TYIIICHHE U MTPOQHUIIAKTHKA TTOKapoB. JIECOBOACTBO KaK OTpaciIb PACTEHUEBOCTBA M HAYKH. JIECOMUTOMHUKH.
Cunepreruka. [IonsTne o cHHEpreTHKe M CaMOOPTaHU3aNMs OTKPHITHIX cucteM. O0IMe MpUHINIBI cHHEpreTHKU. Touka Oudypkanuu n arTpakT. Poib cCHHEPTeTHKY JUIS N3YdEHHs
TIPUPOIHBIX M COLMATBHBIX SBICHHUM.
CrpyKTypHpOBaHHE MaTEepHAIHHOTO MUPA U €r0 N3y4YCHHE CIEHAIbHBIMU pa3aAenaMu (GU3UKH.
@DOpMBI IBIKEHUS MATEPHU.
EcrecTBo3HaHME M HCKYCCTBO.



30710TOE CEUEHHE U €r0 UCMOTIb30BAHKE B MPOM3BEACHHUAX apXUTEKTYPBI, )KUBOMUCH, CKYIBITYpHL. [locnenoBaTensHocTh GUOOHAYYH, €¢ MPUMEHEHHE B HCKYCCTBE.
PacnipocTpaHeHHOCTh MpaBHJIa 30JI0TOr0 CEYCHHS | TOCIen0BaTeIbHOCTH PrbOHAYYHN B )KHUBOM MpUposie. BuoHnka u apxuTekTypa. B3anMOnpoHHMKHOBEHHE €CTECTBO3HAHUS
HCKYCCTBA.

JNabopaTopHble onbITbl

1. Kouctpyupopanue tabnuist [[. . MeHaeneesa ¢ HCMONb30BAHIEM KapTOUEK.

2. O3HaKOMJICHHE C KOJJICKIMSAMH METAIIOB U CILIABOB.

3. BeimapuBanue pacTBopa noBapeHHou conu. PUIbTpoBaHNUe reTepOoreHHoi cMecu. OTCTauBaHKEe Kak CIOCO0 pa3feneHus cMecel IeKaHTaluel U ¢ TOMOIIIBIO ETUTENbHOM
BOPOHKH.

4. (O3HaKOMIICHHUE C AUCTICPCHBIMH CHCTEMaMHU.

5. BuausHue TeMmepaTypsl Ha cKOpocTh peakimu okcuaa memnu (I1) ¢ cepHoit kucioroil. Pasnoxerne mepokcuaa BoIopoIa ¢ moMoIibio okcuaa maprauna (IV), a Takxke
KaTaJia3bl ChIpOro KapToderts.

6. BeitecHenune Meu u3 pactBopa cynbghara menu (I1) sxenesom.

7. VI3ydeHue MHCTPYKIIMH ITO IPUMEHEHHUIO alITEUHbIX MpenapaToB BuramuHoB. Onpeneneuue pH pactopa Butamuna C.

8. Omnpenernenne pH cpepl pacTBopa acupHHa.

MpakTuyeckmne paboTbl

Nzydenue dororpaduii TpEeKOB 3apsHKEHHBIX YaCTHII.
IMony4enue, coOUpaHne U PacIO3HABAHNE Ta30B.

N3yueHne XuMUYECKUX PEAKLUIM.

COopka rajabBaHHYECKOr0 dJIEMEHTA U UCIBITAHHE eT0 JCHCTBHS.
Co3znaii uio pedeHka.

OrieHKa OHOJIOrHYIECKOr0 BO3PACTa.

OreHKa HHIUBHYaJIbHOTO YPOBHS 30POBBSL.

Ormpe/ienenne CyTOYHOr0 paloHa TUTaHus.

V3ydeHne sBICHHS 2IEKTPOMATHUTHON HHIYKIIIH.

10 30510TOE CEUEHNE U €T0 OTPAKEHHE B TIPOU3BEICHHUSIX HCKYCCTBA.

CoNoOOA~MWDNE

YyebHO-MeTOAUYECKOEe obecneyvyeHue

Y4ebHO-MEeTOMMYECKOe H MaTepUaTbHO-TEXHIIECKOE 00ecieueHre 00pa3oBaTeIbHOr0 Iporecca

[Iporpamma kypca ecrectBozHanus At 10-11 kmaccoB obmeodpa3oBaTenbHBIX yupexaennii (aBropsl O.C.I'abpuenstH, C.A. Crankos)

YMK «EctecTBo3nanue. 11 kiaace»
1. EcrecrBo3nanue. bazosrrit ypoBens. 10 kmace. Yueonuk (aBropsl: O. C. ['adpuensa, U. I'. Octpoymos, H. C. Ilypeimesa, C. A. Cnankos, B. U. CuBoria3os).
2. EcrecrBoznanwme. ba3oBrrit ypoens. 10 ximacc. Kaura mst yanrens (aBropsr: O. C. I'abpuenss, C. A. Cnagkos, U. I'. OctpoymoB).
3. EcrectBoznanwme. ba3oBsiii ypoens. 10 xiracc. Pabouas terpans (aBTopsr: O. C. ['abpuensH, C. A. Crankos).



4. DnexTtpoHHas Gopma yueOHHKA.
LudpoBble obpasoBaTtesnibHble pecypcChbl
1. Monynu 35eKTpOHHBIX 00pa3oBatenbHbIX pecypcos (http:/fcior.edu.ru)
2. Matepualibl €AMHOM KOJUIEKIUH H(POBBIX 00pa3oBaTebHbIX pecypco (http://school/collection.edu.ru)
TexHn4yeckune cpeacTBa obyyeHuUs
1. IlepcoHanbHBII KOMIBIOTED
2. Menua mpoexTop.
3. HHTepakTuBHAs MOCKA.
4. JlokyMeHT Kamepa.

TemaTuyeckoe nnaHnpoBaHue No ectecTBo3HaHuKO, 11 knacc
6a30BbIN YpoBeHb (34 B Hegento, Bcero 102 yaca)

KoJsim4ecTBO 4acoB 10 Kax10il TeMe
Ilepeuensb pa3aesios,
Ne n/n obmee | JTabopaTopusie | IlpakTuueckue KoHnTposbHbIe MeponpusTHs
TeM NPOrpaMmbl
ONBITHI padoThbI

1 [ToBTOpenue kypca 10 7 1

KJ1acca
2 Mukpomup. AToMm. 34 1

3 2

Bemecta. Peakuuu.
3 XUMUYECKHE PEeaKIIHH. 13 3 5 1
4 UYenoBek u €ro 3/10pOBbe 21 ) 4 1
5 CoBpeMeHHOE 23

€CTECTBO3HAHHUE Ha CITyKOe 2

Ye/IOBEKA
6 Bxnan coBpeMeHHBIX 4

Y4€HBIX B (hOpMUPOBAHUE

EHKM

Hroro 102 4

8 10



http://fcior.edu.ru/
http://school/collection.edu.ru

KaneHaapHo-TemaTu4yeckoe nraHupoBaHue Kypca
«EcTecTBO3HaHUue», 11 Kknacc.

Ne Tema ypoka aaTa Buasi KM Makec. Ipumeuanue
ypoka 0asn
1. IToBTOpenne kypca 10 knacca (7 4)
1/1 MHoroo0pasue ecTeCTBEHHOTO MU- 3anucu B TeTpaau
pa: Meramup, MakKpoOMHUpP, MUKPOMHP
2/2 buocoepa. 3amniicu B TeTpaau
3/3 YpOBHH OpraHW3aIiy KU3HN Ha 3anucu B TETpaIn
3emie
4/4 OCHOBHBIE TIOJIOKCHHS JIOTHYECKasi CTPYKTYypa JapBUHU3MA
CHHTETHYECKOU TEOPHH IBOJIOIIH
5/5 DNIEeMEHTHI TePMOTUHAMUKH 3anucu B TeTpaau
6/6 DJIEeMEHTHI TEOpUHU 3anucu B TeTpaau
OTHOCHTEIIEHOCTH
77 Kontponbhas padora Nel KoHTpostbHas 3anucu B TeTpaau
«[ToBTOpEHNE OCHOBHBIX 3aKOHOB, 20
MOHATUH U Teopuit Kypca 10 knacca» pabora
2. Muxkpomup. Atom. Bemecrsa. (34 4)
1/8 OCHOBHBIE CBEJICHHUS O CTPOCHUH § 1 (c. 4-6)
aToma
2/9 Crpoenue atoma § 1, 3amanus Ne 1-4
3/10 |Crpoenue aroma § 1, 3amanus Ne 5-8
ITpakTnyeckas padora Nel 81
. IIpakTrueckas
4/11 | «U3yuenue portorpaduii TpexoB pabota 10
3apsHKEHHBIX YaCTULD)
5/12  |IlepBble MOMBITKU KJIACCU(UKAINN §2
XUMUYECKUX JIEMEHTOB
6/13 |OtkpoiTre [leproandeckoro 3aKoHa § 2, kapTOUKH




7/14  |TlepuoanvecKuii 3aKOH U 82
IIepnoanueckas cucrema
XUMUYECKuX deMeHToB 1. 1.
MenneneeBa
8/15 |Ilepuoanveckuii 3aKOH U § 2 (c. 13-18)
[Iepnoanueckas cucrema
XUMHUYeCKnX deMeHToB 1. Y.
MenneneeBa
9/16 |3Hauenwue [leprnoandyeckoro 3aKoHa 82
n [lepnoanueckoit cucTeMsl CamocrosTenpHas 5
XUMUYECKUX dieMeHToB J[. U. pabota
MenneneeBa
10/17 |bnaropo/Hbie Ta3bl §3,c.22-24
11/18 |Honnas xuMHuUIecKas CBS3b § 3,c. 26-27
12/19 |KoBajeHTHass XUMHUYECKas CBS3b § 3, c.28-29
13/20 |KoBasieHTHAs XMMHUYECKAS CBA3b § 3, 3amanms Ne 1-2
14/21 |Meramumueckas XUMHUECKas CBS3b § 3,¢.29-30
15/22 |H3yueHue CBONCTB BEIIECTB C JlaGopaTopHas 5 § 3, 3amanus Ne 3-4
METAJUTMYECKUM TUTIOM CBSI3U pabota
16/23 | MonekynsipHO-KHHETHYECKAs § 3, 3amanus Ne 5-6
Teopust
17/24 | ArperaTHbie COCTOSHHUS BELICCTBA 83
18/25 |IIpupoauHblii ra3 § 4, 3amanus Ne 1-3.
19/26 |IIpupomusiii ras. IlpeaenasHbie § 4, 3amanus Ne 1-5.
YTIJIEBOIOPOIBI
20/27 |TIP Ne2 «Ilomyuenue, cobupanue u [IpakTuueckas 10 § 4, 3amanus Ne 1-3.
pacrno3HaBaHHe ra30B» paboTa
21/28 |XKunkue Bemecta. Hed1h § 5, 3amanms Ne 1-2,
22/29 |TBEpmoe cocTOsIHUE BEIIECTBA 8 5, 3amanusa Ne 3-4.
23/30 [Kuakue kpucTauibl 3anucu B TETPAIN.




24/31

Knaccugukarus HeopraHH4eCKIxX
BEIIIECTB U €€ OTHOCUTEIIBHOCTD

3anucu B TETPAJIH.

25/32 |Knaccudukaiius opraHudecKux 3anucu B TETPaJIu.
COCTMHEHU N
26/33 |Knaccudukaiius opraHuuecKux 3ammcu B TETpaIy.
COCTMHEHU I
27/34 |TTonumepsl § 6, 3amanus Ne 1-2.
28/35 |ITonumepsr CaMocTosTenpHas 5 § 6, 3amanus Ne 3-4.
pabota
29/36 |CMecu BelecTB, X COCTAaB § 7, 3amanus Ne 1-3
30/37 |CMmecu BelecTB, CrIocOOBI UX CaMocTosTENbHAs v § 7, 3amanus Ne 4-7
pasneneHus pabota
31/38 |/lucmepcHble CHCTEMBI § 8, 3amanus Ne 1-3
32/39 |/IucrepcHbIC CHCTEMBI CamocrosiTenbHas 3 § 8, 3amanms Ne 4-6
pabota
33/40 [TloBTOpeHME M 000OIICHKE IO TEME §1-8
«CTpoeHue aTomMa 1 BEIECTBa»
34/41 [KP Ne2 «CtpoeHue atoma u KontpospHas 20 81-8
BEIIICCTBAY pabota
3. Xumunueckue peaknuu (13 1)
1/42 | Xumudeckue peakiuu §9, crp. 69-73
2/43 |Knaccudukamus XHMUIECKUX § 9, ctp. 69-73, 3amanus Ne 1-3
peakuui
3/44 | CkopoCTh XUMHUYECKOH peaKium 89, ctp. 73-77
4/45 | CkopOCTh XUMUYECKOM pPeaKIiu CamocrosTenbHas 5 § 9, ctp. 73-77, 3ananus Ne 4-6
pabora
5/46 | OOpaTUMOCTh XUMHYECKHX PEAKIIHI 89
6/47 |IIP Ne3 «l3yueHrne XUMHYECKUX [IpakTnueckas 10 89
peaKImii» paboTa
7/48 |OxucIuTEILHO-BOCCTAHOBUTEIBHEIE § 10,cTp. 78-80, 3amanus Ne 1-3

peaxiuu




Il monyroamue

8/49 |DnexTponus § 10, ctp. 80-83, 3amanus Ne 4-6
9/50 |XuMHUeCcKHE UCTOUYHHUKH TOKA. 811
l"anpBaHUYECKHE DIIEMEHTHI
10/51 | Xumuueckue UCTOYHUKHU TOKA. 811
CoBpeMeHHBIC XUMHYECKUE
HCTOYHUKHU TOKa
11/52 |TIP Ne4 «C6opka rajbBaHUIECKOTO § 11, 3amanms Ne 1-5
DJIEMEHTA U UCIBITAHHUE ET0 Hpaxrideckas 8
. pabota
JIEHCTBUS
12/53 |IToBTOpenue u 0600IIEHHE TTO TEME 8§ 0-11
«XVMHUYECKUE PEAKITUN»
13/54 |KP Ne3 «XuMuUUeCKre peaKiimy KonTtponbHas 12 [ToBTOpHTH §§ 9-11
pabota
4. YesioBek u ero 310poBbe (21 1)
1/55 |Cucremarndeckoe moJj0KEHUE § 16, 3amanms Ne 1-3
YeJI0BEeKa B MUPE JKUBOTHBIX
2/56 |CucreMarnyeckoe MoJIOKEHUE § 16, 3amanus Ne 4-6
YeJI0BEeKa B MUPE JKUBOTHBIX
3/57 |I'eHeruka yemoBeka 817
4/58 | MeToabl H3ydCHHS TCHETUKU § 17, 3amanus Ne 1-4
yeaoBeKa
5/59 [TIP Ne5 «Cospnaii nuio peOEéHka [IpakTuueckas 8 8§17
pabora
6/60 |dusuxa yemoseka 8§18
7/61 |®usuka yernoBeKa. § 18, 3amanust Ne 1-6
Tepmoperysisius, ONTHKA, aKyCTHKA
8/62 | Xumus yenoBeka. XMMUYECKHE 819
BEII[ECTBA B OPraHU3Me YeloBeKa




0/63 |Xumus uenoeka. Boja u § 19, 3amanus Ne 1-6
MHHEpPaJIbHBIE BEILIECTBA B CamocrosTenrHas 4
OpraHu3Me YeIoBeKa pabora
10/64 |BuramuHsl 820
11/65 [Topmons §21
12/66 |JlekapcTBa 822
13/67 |3mopoBsIit 00pa3 KU3HU 823
14/68 |3mopoBbIit 00pa3 KU3HU Ipesenrarus 4 823
15/69 |dwusuka Ha ciry’)K0€ 310POBBS 8§24
yenoBeka. PU3n4ecKre OCHOBBI
AQHTPOTIOMETPHUYCCKUX U3MEPEHHI
16/70 |®wusuka Ha Ci1y:KO€ 310pOBbS 8§24
gejjoBeka. Dusndeckue MEeTO bl [Ipe3enTanus 4
JMAarHOCTHKH W JICUCHHUS
17/71 |TIP Ne6 «OrieHKa HHAMBHUIYAIbHOTO [MpakTuyeckas 8 8§24
YPOBHS 3JI0POBbSI» pabota
18/72 |TIP No7 «OueHka OMOJIOrHYECKOTO [MpakTuyeckas 8 8§24
BO3pacTa pabota
19/73 |IIP Ne8 «OmpeneseHne CyTOYHOTO [IpakTrueckas 8 824
parroHa MUTaHUsD) pabota
20/74 |TloBTOpeHME U 000OIICHKE TI0 TEME § 16-24
«YeJoBeK U ero 310pOBbE»
21/75 |KP Ned4 no teme «YesoBek u €ro Kontponbhas 12 8 16-24
3I0POBBEY» pabota
5. CoBpeMeHHOe ecTeCTBO3HAHME HA CJIYxK0e yesioBeka (23 4)
1/76 |DnemeHTapHBI JIK SIEMEHTapHbBIC 8§25
YACTHUIILI?
2/77 |DnemMeHTapHBI JIU SJIeMEHTapHBIC § 25, 3apanus Ne 1-5
JACTHUIILI?




3/78

Boubmoit anpoHHbIN KoJu1aitaep.
YCTpOUCTBO U NPUHLIUII JEHCTBUS
BAK

§26

4/79 | BosbIoit aqpoHHBIH KOJLIakep. § 26, 3amanus Ne 1-4
Hayunsie nmpo0iemsl, peracmpie Ha
BAK
5/80 |[sBieHue 371€KTPOMArHUTHOM 8§27
uHAyKuu. ['enepanns
AIIEKTPOIHEPTUH
6/81 |AToMmHas SHepreTukKa. § 27, 3amanus Ne 1-4
7/82 |TIP Ne9 «3yueHwue sBiIeHUS [IpakTnyeckas 8 27
AJIEKTPOMArHUTHOW WHTYKITHH) pabora
8/83  [IIpoaoBOIbCTBEHHBIE MPOOIEMBI U 828
MYTH UX PEIICHUS
9/84  [TIpo10BOIBCTBEHHBIE MTPOOIEMBI U § 28, 3amanus Ne 1-6
MYTH UX PEIICHUS
10/85 |buotexnosorus. I'eHHas HHKEHEPUS 829
11/86 |Buorexnonorusa. Kirerounas 8§29
HHKCHEPHUS
12/87 |BuorexHonorus. buomgornyeckas Mpesenranys § 29, saxammsa Ne 1-7
HHKCHEPHUS
13/88 |UYro Takoe HaHOMUD? § 12, 3amanms Ne 1-5
14/89 |HaHouacTHIIbI B IPUPOIE 8§13
15/90 |HanouacTUIbl B TEXHUKE § 13, 3amanmst Ne 1-5
16/91 |KoucTpyrpoBaHue HAHOMATEPHAIIOB § 14, 3aganus Ne 1-5
17/92 |Hacrosee u 6}1,[[}711166 Tpeserrranus § 15, mpe3eHTanus
HAHOTEXHOJIOT Uit
18/93 |Jlec u necompounsBoacTBo. Jlec kak § 30, 3amanms Ne 1-3
¢buTOLIEHO3.
19/94 |Jlec u neconpounzBoacTBo. Ponb neca

B OMocdepe 1 KU3HU YelIOBeKa.

§ 30, 3amanust Ne 4-6




20/95 |Cuneprerrka 831
21/96 |EctecTBO3HAHKE U HCKYCCTBO 832
22/97 |EcTtecTBO3HAHUE U UCKYCCTBO § 32, 3amanus Ne 1-6
23/98 |IIP Nel0 «3ootoe ceueHue u ero
[IpakTnueckas
OTPaXCHHE B MTPOU3BEICHUSIX 8 832
pabota
HCKYCCTBa»
6. Bkiaa coBpeMeHHBIX Y4€HbIX B (popmupoBanue EHKM (4 1)

1/99 |Bkian poccuiickux ydeHbBIX B

¢dopmupoanne EHKM Tlpesentarus
2/100 |Bknan poccuiCKUX yueHBIX B

¢dopmupoanne EHKM TIpesenrais
3/101 |CoBpemeHHbIE OTKPBITUSI POCCHHCKHX Tpesenranms

YYEHBIX
4/102 | CoBpemeHHbIE OTKPBITHS POCCHHCKUX Tpesenranms

YUYEHBIX
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