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1. MIOSACHUTEJIbBHASA 3AIIUCKA

[TporpaMMma 1o ecTecTBO3HAHUIO HAa YPOBHE CpellHero odiero oopazoBaHus pa3padoraHa
Ha ocHoBe DexepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanun», TpeOOBAHUN K pe3ylibTaTaM OCBOSHUS (efepanbHON 00pa30BaTEIbHON MPOrPaMMBI
cpenHero  ob6mero obpazoBanuss (POII COO), mpencraBneHHblx B DeaepanbHOM
rocyapcTBeHHOM oOpa3zoBarenbHoM crangapre COO, c¢ yuérom KoHuenmmu mnpernogaBaHus
yueOHoro npeamera EcrecTBo3HaHue B oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanumy,
pealIM3yIONMX OCHOBHBIE 00pa30BaTENIbHBIE IMPOrPaMMBbI, U OCHOBHBIX MoOJOKeHUN «CTpareruu
pasBuTus BocriutaHus B Poccuiickont ®enepanmu Ha mepuon ao 2025 roma» (PacmopsukeHue
[IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY noAXxoA0B K pa3paboTKe MporpamMmbl 10 XUMHUH, K OIpPEIEIEHUI0 O0Ien
CTpaTernu OOYYCHWsI, BOCIIUTAHUS W PA3BUTHUS OOYYAIOIIMXCS CPEACTBAMH y4eOHOTo IpeaMera
«EcTecTBO3HaHMEY I ydamuxcs mo crenuaibHocTd 35.01.23 Xozsiika(uH) ycaap0b1 Ha 6a30BOM
ypoBHE cocTaBuiiM KoHIenTyanbHbie nojiokeruss ®I'OC COO o B3auM000yCIOBIECHHOCTH IIEJIEH,
COJIEpKaHusl, pe3yIbTaTOB O0yUeHUsl U TpeOOBAHUN K YPOBHIO IIOJITOTOBKU.

2. IJTAHUPYEMBIE PE3YJBTATHI OCBOEHUSI YYEBHOM JUCHUTIIVHBI.
Conepsxanue nporpamMmbl «EcTecTBO3HaHME)» HAMPABIICEHO HA JOCTHIXKEHUE CICAYIOMUX IesIei:

® OCBOCHME 3HAHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApPTUHE MUpA U METO1ax
€CTECTBEHHBIX HAYK; 3HAKOMCTBO C Han0o0Jiee BAXKHBIMU UJESIMU U JOCTHKEHUSIMU
€CTECTBO3HAHMS, OKA3aBIIMMU ONPEAEIISIONICE BIUSIHUE HA PA3BUTUE TEXHUKHU U
TEXHOJIOTHIL;

e OBJaJICHUE YMEHUSMHU IPUMEHSTD MOJIyYeHHbIC 3HAHUS JIJIs1 OOBSICHEHUS SABIICHUIN
OKPY>KaIoIlero MUpa, BOCIPUATHS HHPOPMAIIUK €CTECTBEHHO-HAYYHOTO U
PO eCCUOHAIBHO 3HAUUMOTO COACPIKAHUS;, PA3BUTHE WHTEIUIEKTYaIbHBIX, TBOPUECKUX
CIIOCOOHOCTEHN M KPUTHYECKOTO MBIIIJICHUS B X0/1€ TPOBEACHUS

® POCTEHIINX MCCIECAOBAHUMN, aHAIN3A SIBJICHU, BOCIPUATHUS U UHTEPIPETALINU
€CTECTBEHHO-HaYyYHON MH(pOpMaIuy;

® BOCIIUMTAaHHC y'6€)K)IeHHOCTI/I B BO3MOXKHOCTH IO3HAHUS 3aKOHHOM npupoasl 1
HCITIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ C€CTCCTBCHHBIX HAYK IJIA Pa3BUTHA IUBUIIU3AlIUHU U
IIOBBIIICHUSA Ka4€CTBA )KU3HH,

® [IpPUMEHEHME €CTECTBEHHO-HAyUHBIX 3HAHUH B MPO(HeCCHOHAIBHON JAesTeIbHOCTH U
MTOBCETHEBHOM JKM3HM JIJIs1 0OecrieueHus: 0€30MacHOCTH KU3HEAESTeIbHOCTH; IPaMOTHOTO
WCIIOJIb30BAaHNSI COBPEMEHHBIX TEXHOJIOTHI; OXPaHbl 3J0POBBsI, OKPYKAIOIIEH CPEBI.

OcBoeHue conepkanus yueOHou quctuiinHel «EcTecTBo3HaHMe) o0ecnieunBaeT JOCTUKEHHE
CTYJEHTaMHU CJEeIYIOIINX pe3yJIbTaTOB:

¢ JIMYHOCTHBIX:

» YCTOHYMBBIA HHTEPEC K HCTOPHH U JIOCTHIKEHUSIM B O0JIACTH €CTECTBEHHBIX HAYK, TYBCTBO
TOPAOCTH 32 POCCUNCKHUE €CTECTBEHHBIE HAYKH;

» TOTOBHOCTH K IMPOJOIDKEHUIO 00pa30BaHMsI, TOBBIICHUIO KBATH()UKAITUN B N30paHHON



npodeccnoHaNbHOM IEeATEIBHOCTH C UCIIOJIb30BAHUEM 3HAHUN B 001aCTH €CTECTBEHHBIX HAYK;

00BEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIM B 00JIaCTH €CTECTBEHHBIX HAYK IS
4eJI0BeKa U 00ILIEeCTBA, YMEHHE UCII0Ib30BATh TEXHOJIOTMYECKUE TOCTHKEHUS B 001aCTH
(bu3MKH, XUMUH, OMOJIOTUH JUISI TOBBIIIEHUS! COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO PA3BUTHUS B
BBIOpaHHOM MPO(ECCUOHATLHON IEATEIIHOCTH;

yYMEHHE IPOaHATN3UPOBATh TEXHOTCHHBIE TIOCIIEICTBHS ISl OKPYXKAIOLIEeH Cpeibl, OBITOBOI 1
MIPOM3BOACTBCHHOMN JIEATEIBHOCTH YEIIOBEKA;

CaMOCTOSTENILHO MCIOIb30BaTh €CTECTBEHHO-HAYYHbBIC 3HAHUS, MTPUMEHSS JOCTYITHBIC
UCTOYHHMKH HH(OpManuy;

YMEHHE YNPABIATh CBOEH [T03HABATEIIBHOM A€ATEIbHOCTBIO; IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PAa3BUTHS;

YMCHHC BbICTPAMBATb KOHCTPYKTUBHLIC B3AMMOOTHOILICHHA B KOMAH/C 110 PCIICHUTIO O6H_II/IX
3aJ1a4 B obactu CCTCCTBO3HAHMAA,
® MemanpeOMemetx:

> OBJIAICHUC YMCHHUSIMU U HABBIKAMU PA3JIMYHBIX BUIOB MO3HABATEILHOM AESITEILHOCTHU AJIs
HU3YUCHUS PA3HBIX CTOPOH OKPYKAOMIECTO €CTCCTBCHHOT'O MUPA,

» NPUMCHEHHE OCHOBHBIX METO/IOB MO3HAHUS (HAOIIOICHUS, HAYYHOTO SKCIIEPUMEHTA) ISt
HU3YUCHUS PA3JIMIHBIX CTOPOH eCTeCTBeHHO-Hay‘-IHOfI KapTUHBI MHpa, UCIIO0JIb3YCMBIC B
npodeccuoHaIbHON cdepe;

YMEHHUE ONPEeIIATh e U 3a7a4u IS TeIbHOCTH, BEIOMPATh CPEACTBA ISl UX TIOCTHKCHHUS Ha
IIPaKTHKE;

YMCHHC UCITIOJIB30BATh PA3JIMYHBIC UCTOYHUKHU JI MMOJIYUCHU A CCTGCTBCHHOHaquOﬁ
HH(bOpMaL[HH M OLICHHUBATL €€ JOCTOBCPHOCTD I JOCTUIKCHUA ITOCTABJICHHBIX Henen u 3ajJa4d,
¢ MPpEeIMETHBIX:

c(OPMHPOBAHHOCTH MPEACTABIECHUH O IIETOCTHON COBPEMEHHON €CTeCTBEHHOHAYUYHOU KapTHHE
MHpa, IPUPOAE KaK €IUHOM LIEJIOCTHON CUCTEME, B3AUMOCBS3U YEJIOBEKA, IIPUPOBI U
o0uiecTBa, IPOCTPAaHCTBEHHO-BPEMEHHBIX MaciiTabax BeenenHoit;

BIIaJICHUE 3HAHUSIMHU O Han00JIe€ BAXKHBIX OTKPBITUSAX U JTOCTHKEHUSAX B 00JIaCTH
€CTECTBO3HAHMS, MTOBJIMSIBIIMX HA YBOJIOLMIO MPEICTABICHUN O TPUPOJIE, HA Pa3BUTHE TEXHUKHU
U TEXHOJIOTHIA;

C(l)OpMI/IpOBaHHOCTB YMCHUS MPUMCHATH CCTCCTBCHHO-HAYYHBIC 3HAHUA IS 00BSICHEHHS
OKpYKaromunux HBHCHHﬁ, COXPAaHCHUMA

3J10pOBbsI, 00ecTeyeHHs Oe30MaCHOCTH KU3HEIEATEIbHOCTH, OEPEKHOT0 OTHOIIEHUS K
IIPUPOJIE, PALIUOHAIBHOTO MPUPOIOTIONb30BaHMSI, & TAKXKE BBIIIOJIHEHUS POJIM IPAMOTHOTO
MOTpeOUTENs;

c(OpMUPOBAHHOCTH MPEACTABIECHUI O HAYYHOM METO/I€ TIO3HAHUS MPUPOIBI U CPEACTBaX
M3y4EHUs MeraMupa, MakKpoMupa 1 MUKPOMHMPA; BIIAJICHUE IPUEMAMU €CTECTBEHHO-HAYYHBIX
Ha0JI0/IEHUH, OIBITOB, UCCIEI0BaHUN U OLEHKU JOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTaTOB;

BlaJIeHHE TOHATUIHBIM arrapaToM €CTCCTBCHHBIX HAYK, ITO3BOJIAIOIIUM IMO3HABATh MUD,
Y49aCTBOBATh B JUCKYCCUAX MO €CCTCCTBCHHO-HAYYHBIM BOIIPOCaM, UCTIOJIb30BATh PAa3JIMYHLIC



MCTOYHHUKH MH(POPMALIUU [T TOATOTOBKH COOCTBEHHBIX PA0OT, KPUTUUECKU OTHOCUTBCS K
coobmiennssMm CMU, conepxaiiium HayqyHYI0 HHPOPMALIUIO;

» chOPMUPOBAHHOCTh YMEHUH MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHUS IS
Ka)KJIOTO YeJIOBEKa HE3aBHCHMO OT €ro MPOoeCCHOHATBLHON AeSITeIbHOCTH, Pa3inyaTh (PaKThl U
OILICHKH, CPAaBHUBATh OLIEHOYHBIC BBIBObI, BUJIETh UX CBS3b C KPUTEPUSIMU OLICHOK U CBSI3b
KPUTEPHUEB C ONPECICHHON CUCTEMOM LIEHHOCTEM.

[Tnanupyemsble MpeAMETHbIE Pe3yabTaThl OCBOCHUSI YUEOHOM NesSTeIbHOCTH HE OTHOCATCS K
oOyuatomumcs ¢ OB3, BBy OTCYTCTBUS JAHHON KaTErOpuH 00Yy4aroIIuXCsl B TPYIIIIE.
[Tpu u3yyeHnn y4eOHOM MUCIUTUTMHBI XUMHUS UJIET MOATOTOBKA 00YUYAIOITUXCSI, OCBOMBIIIHIX

[ITKPC k popmupoBanmio ciexyronmx OK:

OK 1. Beibupath criocoOsl peieHus 3a1a4 npodeccuoHalbHON NesTeIbHOCTH, TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 2. OcymecTBiusiTh TOUCK, aHAIW3 W HMHTEPIPETAUI0 HH(pOpManuy, HEOOXOIUMOW IS
BBITIIOJTHEHUS 33124 IPOPECCUOHATIBHON JEATEIILHOCTH.

OK 3. [InanupoBaTh U peain30BbIBaTH COOCTBEHHOE MPO(HECCHOHATFHOE U JIMYHOCTHOE Pa3BUTHE.

OK 4. PabGorarte B KOJUIGKTHBE M KOMaHzae, 3(P(PEKTHBHO B3aMMOACWCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 5. OCYIH@CTBJ'IHTL YCTHYHO U NHUCBMCHHYKO KOMMYHUKAIUIO HAa TOCYHAPCTBECHHOM A3BIKE C
y4€TOM 0COOEHHOCTEN CONUAJIBHOI'O U KYJIbTYPHOT'O KOHTCKCTA.

OK 6. HpOHBJ’IHTB rpa’kaAaHCKO-IIATPUOTHYCCKYO TMO3UIUI0, JACEMOHCTPUPOBATH OCO3HAHHOC
IMOBCACHHUEC HAa OCHOBC 06H.IC‘ICJ'IOBC‘ICCKI/IX LICHHOCTEIA.

OK 7. CopnelicTBOBaTh COXpPaHEHHMIO OKpYXKaloUlel cpelpl, pecypcocOepexeHnto, 3PpQPeKTHBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYyaLUX.

OK 8. Ucmonb3oBath cpeAcTBa (U3HUECKON KYIbTYPHI ISl COXPAHEHUS M YKPETIJICHUS 310pOBbs B
npoiriecce nNpodhecCHOHATBHOM EATETLHOCTH U MOAepKaHUE HEOOXOAUMOT0 YPOBHS (PU3MUECKOM
MOATOTOBJICHHOCTH.

OK 9. Mcnonb3oBaTh HH(OPMAIMOHHBIE TEXHOJIOTUHU B MIPO(ECCHOHAIBHON AESITEIbHOCTH.

OK 10. ITonp3oBaThcst podecCHOHaIbHON JOKYMEHTAIMEeH Ha ToCy1apCTBEHHOM U MHOCTPAaHHOM
SI3BIKE.

OK 11. IlnanupoBath MpeanpuHUMATEIbCKYIO 1€ATEIbHOCTD B IPo(dhecCuoHaIbHOU cdepe.



3. COAEP KAHUE YUYEFHOM JUCIUILINHBI

PU3NKA

BBenenue

Pa3BuTne criocoOHOCTEH SICHO U TOYHO M3JIaraTh CBOM MBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUYKY 3pEHHsI, BOCTIPUHUMATH U
aHAIM3UPOBATh MHEHHSI COOECETHUKOB, PU3HABAS IPABO IPYTrOro
4eJI0BEKa Ha UHOE MHEHHUE.

[IpuBeneHre NpUMEpPOB BIUSHUSA OTKPBITHI B PU3UKE HA TIPOTPECC
B TEXHUKE U TEXHOJIOI'MH IIPOU3BOJICTBA

Mexanuka

Kunematuka

O3HaKOMJIEHHE CO CITOCOOAaMH OIMCAHUSI MEXaHUYECKOIO
JBMIKCHMS, OCHOBHOM 3aj1aueil MEXaHWKH.

N3yuenne oCHOBHBIX (PU3UYECKUX BEITMYMH KHHEMATUKH:
nepeMenieHus], CKOpOCTH, yckopeHnus. Habmonenue
OTHOCUTEJIBHOCTH MEXAHUYECKOr0 ABMKEHUS. DOpMYIIMpOBaHUE
3aKOHA CIIOKEHUS CKopocTel. MccnenoBanue paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBYKCHHSI(HA IpUMepe CBOOOTHOTO TafCHUS
T€J) U PABHOMEPHOTO JABUKEHUS TeJa MO OKPY>KHOCTH.
[TonnMaHue CMBICITa OCHOBHBIX (PM3WYECKHUX BEITUYHH,
XapaKTEPU3YIOIINX PABHOMEPHOE JIBMKEHHE TeJIa M0 OKPYKHOCTH

JIlnnamuka

[Tonnmanue cMbicia TaKuX (PU3NUIECKUX MOJIENeH, KaKk
MaTepuaibHasi TOUuKa, MHEpIHadbHas CUCTEMa OTCUETA.
W3mepenue mMacchl Tena pa3nuyHbIMU ciocobamu. M3mepenue cui
B3aUMOJICUCTBUS Tel. Brruncienue 3HaueHus yCKOpEHUs T 1Mo
M3BECTHBIM 3HAYEHUSIM JECHCTBYIOLIMX CHII U Macc Tel. Y MEHUE
pasnuyaTh CHITY TSKECTH U Bec Tenna. O0bsICHEHUE U TIPUBEICHUE
MIPUMEPOB SIBIICHUS HEBECOMOCTH. [I[puMeHeHe OCHOBHBIX
MOHSTHIA, (POPMYIT U 3aKOHOB JIMHAMUKH K PEIICHUIO 3a]1a4

3aKoHBI COXpaHEHHS B
MeXaHUuKe

OObsicCHEHHE PEaKTUBHOTO JBUKEHHS Ha OCHOBE 3aKOHA
COXpaHeHus umIyibca. [[puMeHeHne 3akoHa COXpaHEHUs
VMMITYJIbCA [Tl BBIYUCIICHUS N3MEHEHUN CKOPOCTEN TEJl IIPU UX
B3aUMOICUCTBUSAX. Beruncnenue paboThl CHIT U U3MEHEHUS
KUHETUYECKON IHEPIUM Tena. Beruucienue noreHuaibHon
SHEPIruU TEJ B TPABUTALIMOHHOM T0Jie. XapaKTepUCTUKA
MIPOU3BOAUTEIBHOCTY MAILIMH U JABUTATEIIEH C UCTIOJIb30BAHUEM
TTOHATHSI MOIITHOCTH

OCHOBBI MOJICKYJISIDHOM (DM3HKH H TEPMOAHHAMHUKH

MouekyasipHas puzuka

DopMyJIMPOBAHUE OCHOBHBIX MOJIOKEHUN MOJIEKYIISIPHO-
KUHETUYECKON TEOPUH. BBITTOTHEHNE dKCIIEPUMEHTOB, CIIYKAIIUX
000CHOBaHHEM MOJIEKYIISIPHO-KUHETHYECKON Teopun. Habmonenue
OpOYHOBCKOTO JBIKEHUS U siBieHus quddysuu. OnpenenecHue
MapaMeTpoB BEIECTBA B Ta3000pa3HOM COCTOSIHUM Ha OCHOBAaHUU
YpaBHEHUS COCTOSIHUS UAeaIbHOro rasa. [Ipeacrasienue B Buae
rpaduka U30XOpHOT0, U300apHOTO U U30TEPMHUUECKOTO IIPOLIECCOB.
Brrunciienne cpeaHeil KWHETUYECKON YHEPTUU TEMIIOBOTO
JIBUKEHUSI MOJIEKYJI 110 U3BECTHOM TEMIIEpAType BEILIECTBA.
W3MepeHne BIaXHOCTH BO3yXa




Tepmoaunamuka DKCNEPUMEHTATIBHOE HCCIIEIOBAaHUE TEIUIOBBIX CBOMCTB BEILIECTBA.
Pacyer konmdecTBa TEIIOTH, HEOOXOAMMOTO AJISi OCYIIECTBICHUS
npolecca NpeBpalieHus BEIIECTBA U3 OJHOTO arperaTHoro
COCTOSIHMA B Apyroe. Pacuer u3aMeHeHUs: BHYTPEHHEW SHEPIUH Tell,
paboOTHI ¥ TIEPEIAaHHOTO KOJUYECTBA TEIUIOTH HA OCHOBAHUH
MIEPBOTO 3aKOHA TepMOAMHAMUKHU. OOBSICHEHHE TPUHIIUIIOB
JIEHCTBHSA TEIUIOBBIX MAIIlHH.

OcHOBBI INEKTPOAUHAMHUKHA

DJIeKTPOCTATHKA Beruucnenue cuin B3auMOIEHCTBHSI TOUEUHBIX 3JIEKTPUYECKUX
3apsA70B. BerunciaeHue HarpsHKEHHOCTH U TOTEHIMAaa
3JIEKTPUUYECKOTO MOJISl OAHOTO U HECKOJIBKUX TOYEUHBIX 3apsI0B.
W3mepenue pazHOCTH NTOTEHIUAJIOB.

[TpuBeneHne NpuMEpOB NPOBOJAHUKOB, TUIIEKTPUKOB U
KOoH/ieHcaTopoB. HabmoieHne sSBiIeHusl 3J1eKTPOCTaTHYECKON
WHAYKIHUH U SIBJICHUS NOJISAPU3ALMU JUAIEKTPUKA, HaXOJSIErocs B
AIIEKTPUYECKOM I10JI€

IocTOAHHBIH TOK N3mepenne MOIHOCTH 35ekTpuueckoro Toka. Msmepenne 3/1C u
BHYTPEHHETO COMPOTUBIICHUSI UCTOYHHKA TOKA.

COop u ucTbITaHUE PIEKTPUUECKUX LIETIEH C pa3TUYHBIM
COEMHEHUEMITPOBOIHUKOB, PaCUeT UX MapamMeTPOB

MarnuTHoe 1moJie Habmtoienue nelicTBrs MarHUTHOTO MOJISI HA TPOBOJAHHUK C
TOKOM,KapTUHOK MarHUTHBIX MOJICH.

dopmynrpoBaHUE MpaBUiIa JIEBOM PYKH AJISl ONpeAeTICHUS
HaIlpaBJIEHUs CUJIBI AMIIepa.

Brruncnenue cui, JeHCTBYIOIUX Ha MPOBOJHUK C TOKOM B
MarHATHOMIIOJIE, OOBSICHCHHUE TTPUHIINTIA JCHCTBHS
anekTpoasuratens.VccnenoBanue sBIeHUs YIEKTPOMArHUTHOU

WHIYKIAH
Kosie0anusi 1 BOJIHBI

Mexanunueckue Kojeda- [IpuBenenue mpumMepoB KosieOaTebHBIX ABMKEHUH. MccnenoBanue
HHS U BOJIHBI 3aBHCHMOCTH MepHro/ia KoueOaH!il MaTeMaTH4eCKOro MasiTHUKA OT

€ro JJIMHBI, Macchl M aMILTUTY/bl KoseOanuil. OnpeneneHue
YCKOpEHHUsI CBOOOTHOTO Ma/IEHUs ¢ OMOIIBI0 MaTeMaTHYECKOTO
MasTHuKa. Habmonenue konebanuii 3Byuariero tena. [IpuBenenne
3HA4YEHUsI CKOPOCTH PaCIpOCTPaHEHHs 3BYyKa B PA3IMUHBIX Cpe/lax.
YMeHne 00bSICHATh HCIIONIb30BAaHKE YIbTPA3BYKa B MEAHIINHE

JIEKTPOMarHuTHhIE HaGnroneHue ociuyuiorpaMM rapMOHUYECKUX KOJeOaHUH CHITBI
KOJIe0aHUS U BOJHBI ToKa B 1ienu. OObsICHEHHE TPEBPALLEHHS SHEPTUU B UACATBHOM
KosiebaTenbHOM KOHTYpe. M3yueHne ycTpoiicTBa n IpuHIMIIA
nercTBus TpaHchopmaTopa. AHAIU3 CXEMBI TIEpelavn
AIIEKTPOIHEPIUu Ha OoJblue pacctostHud. [IpuBeaenne npumepos
BHJIOB PaIMOCBSI3U. 3HAKOMCTBO C YCTPOMCTBaMH, BXOISAIIMMH B
cucreMy paauocBszu. O6cyxaeHne 0coOeHHOCTE!
pacnpocTpaHeHus paAOBOIH

CBeToBbBIE BOJIHBI [IpuMeHeHne Ha MPaKTUKE 3aKOHOB OTPAXKEHUSI U MPEJTOMIICHUS
cBeTa Mpu peleHnu 3aaa4d. Habnronenue spneHust AMPppakiuu u
TUCTIEPCUU CBETa. Y MEHUE CTPOUTH N300paKEHUS MPEIMETOB,
JlaBaeMble TuH3aMu. PacdeT onTHYecKoi CHUIIBI TMH3bI




JJIeMeHThI KBAHTOBOM (PM3UKH

KBanToBbIe cBOliCcTBA
cBeTa

Hab6nronenue goroanexkrpuueckoro s¢p¢exra. Pacuer
MaKCHMaJIbHON KHHETHYECKOH YHEPTUH IEKTPOHOB IIPU

dororddekre

duzuka atoma

dopmynupoBanue noctynaroB bopa. Habmonenne muueiyaToro u
HEIPEPHIBHOTO CIIEKTPOB.

Pacyer 4acTOThI U AJTMHBI BOJIHBI UCITYCKa€MOT'0 CBETA MPU
[IEpPEX0/I€ aTOMa U3 OJIHOTO CTALIMOHAPHOI'O COCTOSIHUSL B IPYTOE.
OO0bsicHeHHe PUHIINIIA ACWCTBUS Ja3epa

®du3uka aTOMHOI0 sgApa
H 3JICMCHTAPHBIX YaCTHI

HabGnronenue TpexoB anbda-gactull B kamepe Buibcona.
Peructpanus snepHbIX U3JIy4EHUN C MOMOIIBIO cueTyuka ['eirepa.
Pacuer sHepruu cBsI3u aTOMHBIX SIIEP.

[TonnMaHKe EHHOCTH HAYYHOT'O MTO3HAHUSI MUpPa HE BOOOIIIE ISt
YeJI0BEYECTBA B IIEJIOM, a JUI KaXI0T0 00ydJaroerocs JUYHO,
LEHHOCTH O BJIQJCHUS METOJIOM HAYYHOT'O TIO3HAHUS [
JIOCTYDKEHUS yCIieXa B JTI00OM BUJIE MPAKTUYECKOU e TEILHOCTH

XUMUA

BBenenne

PackpsITHe BKJIa1a XUMUYECKON KAPTUHBI MUPA B €IUHYIO
€CTECTBEHHO-HAYyYHYIO KapTUHY MUpa. XapaKTEepPUCTHUKA XUMUHU
KaK MPOU3BOAUTEIBHON CHIIBI O0IIECTBA

Baxkneilinmmne xumMmuueckue
MOHATHSA

YMeHue Aath ONpeesIeHUe U ONIEPUPOBATh CIEAYIOIUMU
XMUMUYECKUMHU MOHATHAMHU: «BELIECTBO», «XUMUYECKHH JIEMEHT»,
«aToOM», «MOJIEKYJIa», «OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJIIpHAast
Macchbl», «MOHY, «aJUIOTPOIHUAY», «U30TOIBDY, «XXUMHUUECKAs CBI3bY,
«QNEKTPOOTPULATENILHOCTDY, «BAJICHTHOCThY, «CTEIIEHb
OKHCIICHUSD», «MOJIbY, «MOJISIpHAsI Maccay, «MOJISIPHbIH 00beM
ra3000pa3HbBIX BEIIECTBY, «BEUIECTBA MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS», «PACTBOPBI», «3JIEKTPOIUT U
HEBJICKTPOJIUTY, «IJIEKTPOIIUTUUECKAS AUCCOLUALIS,
«OKHUCIIUTEIb U BOCCTAHOBUTEINb), KOKUCIEHUE U
BOCCTAHOBJICHHE), «CKOPOCTh XUMHUUECKON peakLiun»,
«XMMHUYECKOE PAaBHOBECUE, «YTJIEPOIHBIN

CKeNeT», «pyHKIMOHATIbHAS TPYIINaY, KH30MEepUs»

OcHoOBHBIE
3aKOHBIXUMHUHU

PackpriTue usnueckoro cmpicia cuMBOIHKY [leproanueckoit
Ta0uIel XuMuYeckux aneMmenToB [l. V1. MenneneeBa (HomepoB
AIIEMEHTA, IEPUO/Ia, TPYIIIHI) U YCTAHOBIIEHUE TPUYNHHO-
CJICICTBEHHOM CBSI3M MEX]Iy CTPOCHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOWCTB 3JIEMEHTOB U
00pa30BaHHBIX MMH BEILECTB B IEPUOJIaX U rpymmax.
XapakTepucTrKa 3JIEMEHTOB MAJIbIX MTEPUOJIOB 10 UX MOJO0KEHUIO
B [lepnonnueckont cucreme 1. 1. Menneneesa

OcHOBHBIEC TEOPUUXUMHHU

YcTaHOBIEHUE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT
CTPOEHHS aTOMOB 00Pa3yIOIIUX UX XUMUYECKUX FIEMEHTOB.
XapakTepuCcTHUKa BaXXHENIINX TUIIOB XUMUYECKUX CBA3ECH U
OTHOCHUTEJIbHOCTH 3TOH Tunosoruu. OObsCHEHNE 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHUS KPUCTAIIMYECKUX
pemietok. @opmynupoBaHNE OCHOBHBIX IOJIOKEHUN TEOPUN
AIIEKTPOJIUTUYECKON AUCCOLMALIMY U XapaKTEPUCTUKA B CBETE dTOU
TEOPHH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COECTUHEHU.
@opMyIMPOBaHUE OCHOBHBIX ITOJIOKEHUN TEOPUH XUMUYECKOTO
CTPOEHHMSI OPrAHNYECKUX COEMHEHUN U XapAKTEPHUCTHKA B CBETE




ATOM TEOPUU CBOMCTB BAKHEUIINX MPEACTABUTENICH OCHOBHBIX
KJIACCOB OPTraHWYECKUX COCAMHEHUIN

BaxkHeiilue BelecTsa "
MaTepHuaJIbl

XapakTeprucTHKa CTPOECHHS aTOMOB U KPUCTAJUIOB M HA 3TOM
OCHOBE — OOIINX (PU3MUECKUX U XUMUYECKHX CBOICTB METANIOB U
HEMETAJIJIOB. XapaKTEpUCTUKA COCTaBa, CTPOEHUS], CBOMCTB,
MOJIyYEHUS U MPUMEHEHUE BaXKHEUITNX HEMETAIJIOB.
XapakTepucTUKa COCTaBa, CTPOSHUS M OOIINUX CBOWCTB BaKHEUIIINX
KJIACCOB HEOPTaHUUYECKUX COCIMHEHUH.

Onucanue cocTaBa U CBOMCTB BaXKHEHUIINX IIPEICTaBUTENEH
OpPraHUYECKUX COCIMHEHUI: METaHOJIa U 3TaHOJIa, CJIOKHBIX
3(pHUPOB, KUPOB, MBI, KAPOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI),
MOHOCaXapHu0B(TIIOKO3bI), AUCAXAPUIOB (Caxapo3sbl),
[oJIncaxapuaoB (Kpaxmasa U LEeJUII0JI03bl), aMUHOKHCIIOT, OEJIKOB,
MCKYCCTBEHHBIX U CHHTETHUECKHUX MOJIMMEPOB

XUMHYECKUN A3BIKH
CHMBOJINKA

Hcnonbs3oBanue B y4eOHOH U MPOPECCHOHATBHON AEITeITLHOCTH
XUMHUYECKUX TEPMUHOB U CHMBOJIUKHU.

Ha3piBanue n3y4eHHBIX BEIIECTB MO TPUBHAIIBHON WITH
MEXIYHAPOJAHOU HOMEHKIIATYpe U OTPAKEHHUE COCTaBA ITUX
COCJIMHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIIL.

OTpaxeHne XUMHUYECKUX MPOLECCOB C IOMOUIbIO YPABHEHUN
XAMHYECKUX peaKui

XuMHYECKHE pPeakuun

OO0BsicHEeHHE CYIIHOCTH XMMUYECKUX nporeccoB. Kiaccuduxanms
XUMUYECKUX PEAKLUH 10 Pa3JIMYHBIM IIPU3HAKAM

XuMUYeCKU# IKCIepu-
MEHT

Brinonnenue XuMu4eCcKoro OKCIICPpUMCHTA B IIOJIHOM
COOTBETCTBUM C ITIpaBUJIaMH TCXHHUKHU 0€30IacHOCTH.
Ha6J’II-OI[eHI/Ie, q)HKCHpOBaHI/Ie " OIIMCaHUC PE3YyJIbTATOB
MMPOBCACHHOI'O SKCIICPUMEHTA

Xumuveckas uHdop-
Manus

ITpoBeneHne caMOCTOATEIBLHOTO MOMCKA XUMUYECKOH HH(opManuu
C MCII0JIb30BaHUEM PA3JTUYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa);
UCIOJIb30BaHUE KOMIBIOTEPHBIX TEXHOJIOTHI J1st 00pabOTKU U
nepesayd XuMU4ecKoi HHPOpMAIUH U €€ TIPEICTaBICHUS B
pa3nu4HbIX HopM

IIpoduibHoe u npodec-
CHOHAJIbHO 3HAYMMOE
co/iep:kaHue

OO0bsicCHEHHE XMMHUYECKUX SIBJICHUN, IPOUCXOASIIUX B IPUPOJE,
ObITY 1 Ha mpou3BojicTBe. CoOMI0IeHUE MTPABUIT KOOI UYECKH
rPaMOTHOIO MOBEACHUS B OKpYyXkatomien cpene. O1eHKa BIUSHUS
XMMHUYECKOTO 3arpsA3HEHMsI OKPYXKAIOLIEH Cpeibl Ha OPraHu3M
YyeJIoBeKa U Ipyrue KuBble Opranu3mbl. CoOI0IeHIE TPaBUIl
0e30macHOro oopaleHus ¢ TOPIOYMMH U TOKCHYHBIMU
BellecTBaMH, JabopaTopHbIM o0opynoBanueMm. Kputnueckas
OLIEHKa JOCTOBEPHOCTH XUMHUYECKOH HH(pOpMAINU, TOCTYHaroImei
U3 Pa3HbIX HICTOYHHUKOB

BUOJIOI'UA
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buoaorus —
COBOKYIHOCTb HAYK

0 KUBOI mpupoje.
MeToabl HAYYHOT O
ITo3Hanus B OMoJIOrNK

3HaKOMCTBO C 00BEKTaMH W3y4eHUs OnoJoTHH. BhIsiBICHHE pOIH
Oouonorun B GOpMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYIHOU
KapTUHBI MUPA U MIPAKTHYECKOMN JICATEIIEHOCTH JIFOICH

Kaerka

3HAaKOMCTBO C KJIETOYHOH T€Opueil CTpOeHMsI OPraHU3MOB.
[Tony4yeHnue npeACTaBICHUS O POJIM OPTaHUYECKUX U
HEOPraHMYECKUX BELIECTB B KIIETKE.

3HaHuE CTPOSHHS KJIETOK MO pe3ysibTaTaM pabOThl CO CBETOBBIM
MHUKPOCKOIIOM. Y MEHHE ONUCHIBATh MUKpPOINpEnapaThl KI€TOK
pacTeHui. Y MEHUEe CPaBHUBATH CTPOCHUE KIIETOK PACTEHUU U
YKMBOTHBIX 110 TOTOBBIM MHUKpOIIpenapaTam

Opranusm

3HaHHE OCHOBHBIX CITIOCOOOB Pa3MHOKEHUS OPTraHU3MOB, CTAIUI
OHTOI€HE3a Ha IPUMEpPE YEIIOBEKA.

3HaHue NPUYKH, BBI3BIBAIOIINX HAPYIICHUS B Pa3BUTUU
OpraHu3MOB. Y MEHHE MOJIb30BaThCsl TEHETUUECKOU
TEPMHHOJIOTUEN U CUMBOJIMKOM, PEIIaTh IPOCTEUIINE
reHEeTUYEeCKHUe 3a7aui. 3HaHuEe 0COOCHHOCTEH HACIIEICTBEHHON 1
HEHACJIEACTBEHHON N3MEHUMBOCTU U UX OMOJOTUYECKOM PO B
SBOJIFOLIUU KUBOTO

Bun

YMeHue aHanu3upoBaTh U OLICHUBATH Pa3IMUHbIE TUIIOTE3bI
IIPOUCXOXKICHUS KU3HU Ha 3emile. Y MEHHE TPOBOJUTH ONIMCAHUE
oco0eii ofHOro BHUa 0 MOp(doIornueckoMy Kputepuro. Pazsurue
CHOCOOHOCTEH SCHO U TOYHO M3JIaraTh CBOU MBICIIHU, JIOTHYECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUSI, BOCIIPUHUMATH U
aHaAJM3UPOBATh MHEHHsI COOECEeTHUKOB, IPU3HABAs IIPABO JPYTroro
4eJI0BEKa HA NHOE MHEHME. Y MEHUE JJOKa3bIBaTh POJICTBO YEIOBEKA
U MJICKOIIUTAIOIINX, OOLIHOCTh U PAaBEHCTBO YEIOBEUYECKUX pac

IKOCHCTEMBI

3HaHUE OCHOBHBIX 9KOJIOTUYECKUX (PAaKTOPOB M UX BIHMSHHS Ha
OpraHu3Mbl. 3HaHUE OTINYUTENBHBIX IPU3HAKOB UCKYCCTBEHHBIX
CO00IIECTB —arpoOdKOCHUCTEM.

[Tony4yeHue npeacTaBIeHUs O CXEME SKOCUCTEMBI Ha IPUMEpe
ounocdepsl. JleMoHcTpalust yMeHUsI TOCTAHOBKH 1EJIeH
JeSITebHOCTH, TUIAHUPOBAaHWE COOCTBEHHON JEATENbHOCTH IS
JOCTIDKEHUS TIOCTABIICHHBIX IeNIeH, MTPEIBUICHUS BO3MOKHBIX
pe3yabTaTOB 3TUX ACUCTBHM, OpraHu3alui CAMOKOHTPOJIS U
OIIEHKH TMOJTYYEHHBIX pe3ynbTaToB. OOy4eHHe COOII0ICHUIO
IPaBUJI TOBEJIEHUS B IPUPOJIE, OEPEKHOMY OTHOLIEHHUIO K
OMOJIOrMYeCKUM 00BbEKTaM (PacTEHUSM U )KUBOTHBIMHU UX
cooO1miecTBaM) U UX OXpaHe
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4. TEMATUYECKOE INTAHUPOBAHMUE 110 YYEBHOM JUCIIUILINHE

Bunx yueOnol paboThl Oovem
uacog
MakcumajibHas yyeOHasi HArpy3Ka 75
O0s3aTesIbHAsE AYIUTOPHAA YueOHasi Harpy3Ka 50
B TOM YHCIIE!
TEOPETUIECKOE O0yUeHHUE (JICKIIUU, YPOKH ) 46
MpaKTUYECKHe 3aHATUs (eciu npedycmompenni) 4
CamocrosTenbHas paboTta o0ydaronierocs 25
Hroro arrecranus 3K3aMeH 5

12




4.2. TemaTnueckoe NJIAHMPOBaHME Y4eOHOI AucHuNINHbI «EcTecTBO3HAHME)»
TemaTnyeckoe MIaHMPOBaHUE Y4eOHOM TUCHHUILUIMHBI 0 cnenuaJabHocTH 38.01.02 [IpogaBen, KOHTPoJIep-KacCUp

HaumenoBaHue pa3jiesioB u
TeM

Pa3znen 1 PUIUKA

Tema 1. BBenenue

Homep
YPOKa

1-2

Conep:xanue y4e0HOI JUCUMILIMHbI, JJA0OPATOPHBIE U MPAKTHYECKHE
padoThl, CAMOCTOATEIbHAs Pa00Ta 00YYAKIIUXCS

BBeaenue

duznka — GyHAaMEHTaIbHAs HayKa O pupojie. EcTecTBeHHO-HAyYHBIN METOT
IIO3HaHHA, €TI0 BO3MOXHOCTH U I‘paHI/II_IBI HpI/IMeHI/IMOCTI/I.

EnuHcTBO 3aK0HOB NpUpPOIBI U COCTaBa BellecTBa BO BeenenHol. OTKpBITHS B
(bu3HKe -OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTHH MPOU3BOJICTBA

K-Bo yacos

Tema 2. Mexanuka

Kunemaruka. Mexanudeckoe aBwxkenue. Cuctema otcuera. TpaekTopus
newxeHus. [lyts. Ilepemernienne. PaBHOMEpHOE NPSAMOJIMHENHHOE JIBHXKEHHE.
CxopocTb. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUXKEHUS.

PaBHOycKOpeHHOE TMpSAMONMHENWHOE JBUXKEHHE. YckopeHue. CBoOonHOE
nagenue Ten. KpuBoimHelnHoe nBUKEHHE.

Jdunamuka. Macca u cuna. B3aumoneiicteue Teil. 3akoHbl JHHAMUKH. CHIIBI
B IIPUPO/JIE. 3aKOH BCEMUPHOTO TATOTCHUS.

3akoHbl coXxpaHeHusi B MexaHuke. MMmnynbc Tena. 3aKOH COXpaHEHUs
uMIysbca. PeaktuBHOe nBIKEeHNE. MexaHndyeckas padbora.

MomnocTtb. PaboTa cuiibl TATOTEHUS, CUIIBI YIIPYTOCTH U CUIIBI TPEHUSI.
Mexanunueckas 3Heprusi. Kunernueckas sneprusi. Kunernueckast sHeprus u
paborta. IloTeHuuanbHas »SHEpPrus B TPABUTAIMOHHOM TONe. 3aKOH
COXPAHEHHsI ITIOJTHOM MEXaHUYECKON YHEPTHH.

Tema 3.
OCHOBBI MOJICKYJISIPHOM
(pU3UKH 1 TEPMOIMHAMUKH

MouiekyasipHas ¢usuka. ATOMHCTHYECKAass TEOpUs CTPOECHUS BEIIECTBA.
HaGnroneHust U onbIThl, HOATBEPKIAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOSHHE
BeniecTBa. Maccel M pasMepbl MOJIEKYN. TemoBoe IBH)KEHHE 4YacCTHIL
BelleCTBA. bpOyHOBCKOE NBUKEHUE

Wneansnelii ra3. Temmeparypa kak mMepa cpeaHE KUHETUYECKOM DHEPrUU
YacTHL. YPABHEHHUE COCTOSHUS UAEAIBHOTO rasa.

Mopnens  xkupkoctu.  [loBepXHOCTHOEe  HATSDKEHME U CMadMBaHUeE.
Kpucrannuueckue 1 aMmopgHbIe BELIECTBA.

7-8

Tepmoaumnamuka. BuyTpennss osHeprus. PaGota u Temootnada Kak
crocoObl U3MEHEHUs! BHYTPEHHEHN dHEepruu.

IlepBbIil 1 BTOPOM 3aKOHBI TEPMOJMHAMHUKHU. TEIJIOBBIE MAIIMHBI U UX IPHU-
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MCHCHHC

Tema 4.
OCHOBBI 2J1eKTPOAUHAMHUKH

Tema 5.
KoJse0anusa v BoJIHBI

9-10

11-12

JuaekTpocratuka. B3anMmoneicTBrUe 3apsSKEHHBIX Tel. OJIEKTPUYECKHI
3apsad. 3aKOH COXpaHEHHs DJJEKTpUUYECKOoro 3apsaa. 3akoH Kyiona.
DJIEKTPOCTATUYECKOE I10JI€, €r0 OCHOBHBIE XAPAKTEPUCTUKU U CBSI3b MEXKAY
HUMH.

IlocTtosinnbiii  TOK. IlocTOAHHBIN 3nexTpuueckuid Tok. Cuna Toka,
HaIlpsSDKEHUE, DIIEKTPUYECKOe compoTuBieHue. 3akoH Oma i ydacTka
AIEKTPUYECKOMN LIETIH.

N3yuenue KoJieOaHui MaTEMATHYECKOT O MasiTHUKA.
Mexanudeckue Kojaedanuss U BOJHbI. CBoOOAHBIE KOJIEOaHMUS.
[lepron, wdacTtora ™ aMIUIATYyAa KoJieOaHwil. [ apMoHWYECKHe
KoneOaHusi. MexaHMuYecKUe BOJHBI U WX BHJBL. YIBTPa3BYKOBBIC
BOJIHBL. YJIBTPAa3BYK U €r0 UCIOJIb30BAHUE B MEAUIIMHE U TEXHHUKE.

13-14

DJIeKTPOMArHUTHBIE KoJie0anus ) BOJIHBI. CBo0OOIHBIE
ANIEKTPOMArHUTHBIE KOJICOaHHUS. KonebarenpHbli KOHTYP.
DnekTpoMarHuTHoe 1moje. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJTH

N3yyenue naTepdepeHunu u Juppakuum ceera.
CgeroBble BOJIHBI. Pa3BuTHe NpPECTABICHUN O IPUPOAE CBETa. 3aKOHbI
OTPa)KEHHUs U NPEJIOMIICHHUS CBETA.

Tema 6.
DJIEeMEeHTBI
KBaHTOBOH QU3UKH

15-16

KBanToBbI€ CBOlCTBa CBeTA. KBanrtoBasa TUIIOTE3a TTnaunka.
dorornekrpuueckuii 3pdext. Pusnka atoma. Mozaenu ctpoeHus: aroma. OmbIT

Pesepdopna.

®du3uKa aTOMHOI0 sg/Apa U JJIEMECHTAPHLIX YaCTHIL. CoctaB u CTPOCHUC
aTOMHOI'0  dapa. PannoaktuBHOCTE. PagnoakTHBHBIE HU3JIYUCHUA W HUX
BO3/ICHCTBUEC HEIKHUBBIC OpTraHHU3MBbI

Pasznen 2 XUMMUS

Tema 7. TeopeTudeckue
OCHOBBI OPraHUYeCKOH
XHUMHH

17-18

IIpeamer oprannyeckoit xumuu. Teopusi CTpOEHHSI OPraHUYECKUX
coenunenuit A.M. bBytieposa.

[IpenmeT oprannyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
IIOJIyYEHUH HOBBIX BELECTB U MaTepHalIoB. TeopHs CTpOEHUSI OPraHUUECKUX
coenuHenuit A.M. bytneposa, e€ ocHOBHbIE MOJ0KeHUs. CTPYKTypHBIE
(dbopMyIbl opraHnyeckux BeecTB. ['omosorus, nzomepusi. XuMu4eckas CBsi3b
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Tema 8. Yruesogopoasl

19-20

21-22

B OPraHUYECKUX COCIMHEHUSIX: KpaTHbIE CBSI3H, G- U T-CBs3U. [IpencraBienue o
KJIaCCU(UKALUN OPTAaHMYECKUX BemlecTB. HOMEHKIIaTypa OpraHndecKux
COCIMHEHUH (CHCTeMaTHYeCcKas) ¥ TPUBHAJIbHBIC Ha3BaHUS BOXKHEUIIINX
MIPEACTABUTENCH KIAaCCOB OPraHMYECKUX BEIICCTB.

IlpenesbHBbIE YIJIEBOAOPOIbI — AJIKAHBI

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUU psifl. MeTaH 1 3TaH —
MPOCTEUIINE MPEACTABUTEIH AJIKAHOB: COCTAB, XUMUUYECKOE CTPOCHHUE,
($U3UYECKHEe U XUMHUYECKUE CBOMCTBA (PEaKIIMU 3aMEIICHHS M TOPCHHS),
HAaxXO0’JIEHUE B MIPUPO/IE, MOJYUYCHUE U IPUMEHEHHE.

HenpeneabHble yriieBoAoOPoaAbl: AJKeHbI, aJTKaAHeHbl, AJIKHHbI.

AJIKEHBI: COCTaB ¥ CTPOCHHUE, TOMOJIOTMYECKUU Psil. DTUIICH — IPOCTEHIINIA
MIPEACTaBUTENH AIKEHOB: COCTaB, XUMUUECKOE CTPOCHHE, (PU3NUYECKHE U
XUMHUYECKHE CBOMCTBA (PeaKIMK TUAPUPOBAHHUS, TaJIOTEHUPOBAHUS,
TUApATaliU, OKUCIICHUS U TTOJIMMEPU3AIi) HaX0XKACHUE B IPUPOJIE,
MOJIy4YeHUE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u MmetunoyraaueH-1,3, XuMHYECKOE CTPOCHHE,
peakIys MOJMMEPHU3aIiH, TPUMEHEHHE (IS CHHTE3a IPUPOIHOTO H
CHHTETUYECKOTO KayuyKa U PE3UHBI).

AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHS, TOMOJIOTHUECKUN Psil. AUETHIICH —
IIPOCTEUIINN TPEACTABUTEND AIIKUHOB: COCTaB, XUMHYECKOE CTPOCHHUE,
buznyecKkrue 1 XuMUYEeCKre CBOMCTBA (peakluy THIPUPOBAHUS,
raJIOTeHUPOBAHUS, THIPATAIIUU TOPEHUS ), HAXOXKJACHHUE B IPUPOJIE, MOTyUeHNE
U IPUMEHEHUE

23-24

ApoMaTH4YecKHe yIjIeBOI0PObI.

ApeHbl: O€H30J1 ¥ TOIYOJI, COCTaB, XUMUYECKOE CTPOEHUE MOJIEKYII,
du3nUeckre 1 XMMHUYECKHE CBOMCTBA (peaKkIMM raJOreHUPOBaHUS U
HUTPOBaHU), IOJIy4€HNE U IpUMeHeHue. BiusHue 6eH3o0ia Ha OpraHusm
4esloBeKa. [ 'eHeTndeckast CBsI3b yrieBOIOPOIOB.

25-26

IIpuponHble HCTOYHMKH YIIEBOJOPOA0OB M X NepepadoTka.
[Tpuponnsriii raz. [lomytHsie HeQTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Crioco6b! nepepaboTKi He(TH: EPEeTrOHKa, KPEKHHT (TEPMUYECKUH,
katanuTuueckuit). [IpoxykTsl nepepadoTku HeTH, UX TPUMEHEHUE B
MPOMBIIIJIEHHOCTH U B OBITY.

KaMeHHbIH yroib U MpoayKTHI €ro nepepaboTKy.
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Tema 9. TeopeTnueckue
OCHOBBI XMMMU

27-28

29-30

IpakTuyeckune padornsl Ne 1

Pacuérnple 3aaun: onpeperaeHne MOJIEKYISIpHON (OPMYIIbI OPraHHUECKOTO
BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB XMMUYECKUX 3JIEMEHTOB; pacu€Thl 110
YPaBHEHHIO XUMUYECKON peaKuu

Crpoenne aromoB. Ilepuoguyecknii 3akon u Ilepmoguyeckas cucrema
xumMudeckunx iemenToB .. MenjaeneeBa.

Xumnueckuit anemMeHT. AtoM. CoctaB aroma, H30TOIbI. DIEKTPOHHAs
000J10uKa. DHEPreTUUeCKue YpoBHH, IOlypOBHU. ATOMHbIE OpOUTAIIH, S-, P-,
d-, f-anemenTsr. OCOOEHHOCTH pacnpeAeIeHHs HIEKTPOHOB MO0 OPOUTAIISIM B
aToMax MaJIbIX M OOJIBIIUX NEPUOJIOB. DIEKTPOHHAs KOH(DUTYpaLUs aTOMOB.
Ilepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CBsi3b epuoandeckoro 3akona u [lepuoanyeckoit cucremMsl
XUMHUUYECKHX 3JIEMEHTOB C COBPEMEHHOI TeOpUEN CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
VMU IPOCTBIX U CIOXHBIX BEIIECTB IO IPyMIaM U Nepruojam. 3HaueHue
HEPUOJIMYECKOT0 3aKOHA M CUCTEMbI XUMHUECKUX 3eMeHToB J[.J1. Menneneera
B Pa3BUTUU HAYKH.

31-32

Crpoenne BemecrBsa. MHoroodpasue BeuiecTs

CrpoeHue BeniecTBa. XuMu4eckasi CBsI3b.

Bunpl (koBaneHTHass HEMOJspHas W MOJSpHAs, MOHHAs, MeTajlindyeckas) u
MEXaHU3Mbl 00pa30BaHUs XMMHUYECKOM CBs3M (OOMEHHBII M JTOHOPHO-
akmenTopHeIil). BomopoaHas cBsizb. BaneHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenp oxucnenus. Karnonel n aHuoHbl. BemiectBa MOJEKYJISIPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHMsI. 3aKOH IOCTOSHCTBA COCTaBa BelIeCTBa. |HITbI
KPUCTAJUIMYECKUX PELIETOK M CBOMCTBA BewlecTB. lIoHATHE O OuCIEpCHBIX
cucreMax. McrtuHHbBIE pacTBOpBl. KOIM4YeCTBEHHBIE XapaKTEPUCTUKU PACTBOPOB
(MaccoBass nois BemiecTBa B pactBope). Kiaccugukanuss HeopraHM4ecKHX
coennHeHui. HoMeHknaTypa HEOpraHM4eCKUX BEIECTB.

33-34

IIpakTuyeckue padornr Ne 2
Pacu€rHble 3a1aun: pacyeTsl IO YPAaBHEHUSAM XMMHUECKUX PEAKIIUNA, B TOM
YHCJIe TEPMOXUMHUYECKUE PACUETHI

Pasznea 3 BUOJIOT U

16



Tema 10.

BuoJiorus -cOBOKyNnHoCTH
HAYK 0 ’KHBOIl mpupoe.
MeToabl HAY4YHOT 0
NO3HAHUS B OMOJIOTHH.
Knerka.

35-40

JKuBas npupona kak 00bEeKT n3ydeHus: Onosoruu. MeToabl Uccie0BaHus
KUBOU TpUpoAabl B Ouosoruu. OrpeneneHue )Xu3Hu (C MpUBJICYCHUEM
MaTepuala U3 pa3aenaoB (GU3MKU U XUMHM). YPOBHHU OpraHU3aLUU KU3HU.
HcTopus nzyuenus kietku. OCHOBHBIE [T0JIOKEHUS KJIIETOUHOW TEOpHUU.
Knerka-cTpykTypHO-(pyHKIMOHANbHAS (37I€eMEHTapHAas) €MHULA J)KU3HU.
ITpokapuoThI ¥ 3yKapUOThI -HU3LINE U BHICIINE KIETOYHBIE OPTaHU3MBI.
Crpoenue kneTku. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKH 3yKapHOT.
[ToBepxHOCTHBIH anmnapar. CxeMaTUYHOE ONUCAHUE KUAKOCTHO-MO3au4HOM
MOJIeNIN KJIETOUHBIX MeMOpaH. L{uTorna3sma — BHYTpeHH:s cpesia KIEeTKH,
opranouisl (opranesinsl). Knerounoe sapo. @yHKIuS sapa: XpaHEHHE,
BOCIIPOU3BEICHHE U Nepeiauya HacaeICTBEHHON HH(OpMaIUY, PEryisaius
XUMHYECKON aKTHBHOCTH KJIeTKH. CTPYKTypa U (GyHKIIUU XPOMOCOM.
AyTOCOMBI U M0JIOBBIE XPOMOCOMBI. MaTepuaibHOE €MHCTBO OKPY>KAIOLIETo
MHUpa U XMMHUYECKUN COCTaB XKUBBIX OpraHU3MoB. burosornueckoe 3HaueHue
XMMUYECKUX 3eMeHToB. Heopranndeckue BeliecTBa B cocTaBe KiIeTkU. Poib
BOJIbI KaK PaCTBOPHUTEJISI U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH Cpelibl
opranu3MoB. Heopranuueckne MOHBI. YTJIEBOAbI U JIMIIUIBI B KIETKE.
CrpykTypa u Ononorudeckue GyHKIuHA OSIKOB. AMHUHOKHCIOTH —
MOHOMepHI 06e1KkoB. CTpoeHHE HYKJICOTUAOB U CTPYKTYpa MOJMHYKICOTHAHBIX
neneit JJHK u PHK, AT®. Bupycsl u 0akrepuodaru. Heknerounoe crpoenue,
YKU3HEHHBIH LUK U €r0 3aBUCUMOCTB OT KJIETOUHBIX (OpPM KHU3HH. Bupycsr —
BO30yauTeNM NHPEKIIMOHHBIX 3a001€BaHNI; TOHsATHE 00 OHKOBHUpYCcaX. Bupyc
ummyHoedunmra yenoseka (B1Y). Ilpodunaktiuka BUY-undexkunn

Tema 11. Opranusm.

41-44

Opranusm — eauHoe 1enoe. Muorooopasue oprannsmo. OoMeH
BEIIIECTBOM U DHEPTUEH C OKPYKAIOIIEH cpeioi Kak HEOOXOUMOE YCIIOBUE
CYIIECTBOBAHMUS KUBBIX cUCTEM. CIOCOOHOCTh K CAMOBOCTIPOM3BEICHUIO —
0J/IHAa U3 OCHOBHBIX OCOOEHHOCTEH JKUBBIX OPraHU3MOB. JleneHne KIETKU —
OCHOBA pOCTa, pa3BUTHUS U Pa3MHOXKEHUsI OpraHn3moB. becnonoe
pasmHOkeHue. [1ooBo mporecc u mojaoBoe pazMHokeHue. [lonstue 00
WHWBUIYaILHOM (OHTOTEHE3), SMOPUOHAIIBHOM (AMOpUOTEHE3) U
MOCTAIMOPHUOHATFHOM pa3BUTHH. HIMBHTyaIbHOE Pa3BUTHE YEJIOBEKA U €ro
BO3MO>XKHBIE HapymieHus. OO1ue npeacTaBIeHus O HACIEICTBEHHOCTH U
M3MEHYUBOCTH. | eHeTHYecKass TEepPMUHOJIOTHSI 1 CHMBOJIMKA. 3aKOHOMEPHOCTH
HacienoBanus. HacienoBaHue mpu3HAKOB Yy 4yesoBeka. [1010BbIe XpOMOCOMBI.
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Tema 12. Bun

39-44

CuermnieHHOE ¢ MOJ0M HacienoBanue. HacnenctBeHHble 00€3HN YeIoBeKa, UX
OpUYHHBI U TpoduiakTuka. CoOBpeMEeHHbIE IPEACTABICHUS O TEHE U TEHOME.
Bnusinue MmyTareHoB Ha opranusm uenoBeka. [Ipenmer, 3a1aun 1 MeTOIbI
ceneKuuy. ['eHeTndeckue 3aKOHOMEpPHOCTH cesleKiuu. Yuenue H.M.
BaBusoBa o rieHTpax MHOrooOpasus U MpOUCX0XKIECHUS KYJIbTYPHBIX PACTEHUH.
BI/IOTCXHOJIOFI/IH, €C NOCTHXKCHUS, IICPCIICKTUBLI Pa3BUTUSA

DBOIIOLIMOHHASL TEOPUS U €€ POJib B (POPMHUPOBAHUN COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa. Bua, ero kpurepuu. [lomynsanus kak
CTPYKTYpHadA CIUHUILA BUAA U 3BOJIIOIUH. Cunreruyeckas TCOpUA 3BOJJIIOLUU.
JIBUKyIIIHEe CUJIBI HBOJIIOIIMH B COOTBETCTBUU CHHTETUYECKOM Teopuen
sBosmtonuu (CTD). ['eHeTHUECKME 3aKOHOMEPHOCTH 3BOJIIOIIMOHHOTO MPOIIecca.
Pesynbratel sBomtonuu. CoxpaHneHne MHOrooOpasusi BUIOB KaKk OCHOBA
YCTOMUYUBOTO pa3BUTHS OHOCdephl. [IpuurHbI BEIMUpaHUS BUOB.
buonoruueckuii mporpecc 1 OMOIOTUYECKUH perpecc. Y CI0KHEHUE KUBBIX
OpraHU3MOB Ha 3eMJI€ B IIPOLIECCE IBOIIOLUU. AHTPOIIOT€HE3 U €r0
3aKOHOMEpHOCTH. JloKka3aTenbcTBa POACTBA YEIOBEKA C MICKOMUTAIOIIUMU
KUBOTHBIMHU. DKOJIOTHUECKUE (PAKTOPHI aHTPOTIOT€HE3a: YCIOKHEHUE
MOMYJISIIIMOHHON CTPYKTYPHI BUIA, U3TOTOBJICHHE OPYAUM Tpy/a, Iepexoa OT
PaCTUTCIIBHOIO K CMCIIAHHOMY THUITY ITMTAaHHA, UCIIOJIb30BAHHUEC OIH.
[TosiBNEeHrE MBICTUTENBHOM JESTEIbHOCTH U YJICHOPA3IeIbHOM peyH.

Tema 13. DxkocucremMsl.

45-50

[Tpenmer u 3a1a4M HKOJIOTUH: YU€HUE 00 HKOJIOTHUECKUX (pakTopax, ydeHHe o
co00I11IecTBaX OPraHu3MOB, yueHHe 0 Ouocdepe. Dxoaorndeckue GakTopsl,
0COOEHHOCTH UX BO3JEHCTBUSA. DKOJIOTHYECKask XapaKTePUCTUKA BUA.
[TonsTHE 00 SKONMOTHYECKUX cucTeMax. Llenu muTanus, Tpoduyeckre ypoBHH.
buoreonieHo3 kak 3kocrcreMa. bromeHo3 1 6MOTOI Kak KOMIIOHEHTBI
ouoreoreHo3a. buochepa — rimobdanbHas sxocuctema. Yuenue B. 1.
Bepnazckoro o 6uocdepe. Poib xuBbix oprann3mMoB B Ouochepe. buomacca.
OcCHOBHEBIE HaIIPaBJICHUS BO3/ICHCTBHS YeoBeka Ha ouochepy. OcobeHHOCTH
arpo’KOCHUCTEM (arpoleHO30B).

IK3aMeH

Bcero uyacos

50

CamocrosiTesibHas padora:

46
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1) OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBHIKECHHUSL.

2) 3aKoH CIIOXEHHUS CKOPOCTEl.

3) VYrioBas CKOpOCTb.

4) LleHTpOCTpEeMHUTEIIBHOE YCKOPEHHE.

5) CnocoObl U3MEPEHUS CHIL.

6) Pabota cuiibl TATOTEHUS, CUIIbl YIPYTOCTH U CHJIBI TPEHUS.

7) CBsi3b MEXY IaBJICHUEM U CPEIHEN KUHETUYECKOM SHEPTUEH MOJIEKYJI rasa.

8) Mouens xuakocT. [IoBepXHOCTHOE HATSXKEHUE U CMAaYMBaHUE.
9) IIpoBOAHUKHU U U30JISTOPHI B AJIEKTPOCTATUYECKOM I10JIE.
10) 3akoH 2JIEKTPOMArHUTHON MHIYKIIHH.

11) IlpaBuno Jlenna.

12) CamounayKiusi.

13) UH1yKTUBHOCTH

14) ®opmyna TomcoHa.

15) BeiHyX1€HHBIE 3JI€KTPOMAarHUTHbBIE KOJIEOAHHUS.

16) 'apmoHnyeckue 371eKTpOMarHUTHbIE KOJIEOaHUsI.

17) PaBHOBECHOE TEILUIOBOE U3TyUYEHHE.

18) YpaBHeHue DiiHITEHA )1 BHEIIHETO PoTo3PdeKTa.
19) ®otoH.

20) laBneHue cBeTa.

21) Ilornomenne u UCIIyCKaHNUE CBETA ATOMOM

22) DneKTpUYeCKUi pe30HaHC

23) Ilpenmer opraHu4ecKOl XMMHH.

24) Teopust XMMHUYECKOT'O CTPOEHHUSI OPTraHUYECKUX BEILECTB.
25) Tunbl XUMUYECKUX CBSA3EH B OPraHUYECKUX COCTUHEHUSAX.
26) Knaccuduxamus opraHn4eckiux coeIMHEeHuH.

27) Knaccudukanus opraHu4ecKux COeTuHEHNH.

28) Tunel XUMUYECKOU CBSI3U B OPTAHUYECKUX COCTUHEHUSX.
29) BbICOKOMOJIEKYIISIPHBIE COETMHEHNUS.

30) [IpupoaHbie ICTOYHUKH YTIIEBOJOPOIOB.

31) Knaccuukanus XuMHUYECKUX PEaKIIUH.

32) TernoBoi 3 dekT XUMUUYECKON peakiuu

33) CtenieHb OKHMCICHHS

34) OKuCIUTENHHO-BOCCTAHOBUTENIBHBIE PEAKLIUU.
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35) CKOpOCTh XUMHUUYECKON peaKkiivu.

36) OOpaTUMOCTh XUMUYECKUX PEAKLIUH.

37) CnupTsl.

38) deno.

39) Anpaeruasl U KETOHEBL.

40) KapO6oHOBBIE KHCTIOTHI

41) Cnoxusie 3¢gupsl. XKupsbl.

42) Monocaxapusl. {ucaxapusl.

43) Monocaxapuasl. [{ucaxapubl.

44) Ankansl. Ctpoenue. Homenknarypa

45) CBOICTBA AIKAaHOB

46) ANKeHBI.

47) AnkagueHsl

48) BbICOKOMOJIEKYJISIPHBIE COEAMHEHUS

49) ATKUHBI

50) luknoankaHbl

51) Uctopus u pa3BuTHE 3HAHUN O KIIETKE.

52) CoBpeMeHHbBIE METO/Ibl UCCIICIOBAHUS KICTKHU.

53) OTKpBITHS KIETOYHON TEOPHH.

54) buonornyeckoe 3HAYCHUE XUMUUECKUX DJIIEMEHTOB.

55) Ponb BO/BI KaK pacTBOPUTENSI 1 OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEH CpeJibl OPraHU3MOB.
56) Heopranuueckuie HOHBI.

57) Bupycsl — B030ynuTenu WH()EKIIMOHHBIX 3a00JIeBaHIi; MOHATHE 00 OHKOBUPYCaX.
58) Bupyc ummyHnoneduuura yenoneka (BHUY).

59) lIpopunaxkruka BUY-undexmm.

60) MHoroob6pasue opraHu3MoB.

61) HacneacrBenHble 00JI€3HU U€IOBEKa, UX MPUYUHBI U MPOQPHUIAKTHKA.
62) BiusiHue MyTareHoB Ha OpraHU3M Yell0BeKa.

63) Yuenue H.W. BaBuiioBa o ieHTpax MHOT00Opa3us ¥ MPOUCXOKICHUS KyJIbTYpPHBIX PACTEHUI.

64) buorexHomnorus, ee TOCTUKEHUS, IEPCIEKTUBBI Pa3BUTHS

65) [onmynsanus kak eIUHUIIA OUOTIOTHUECKOHN IBOIOIUH.

66) [Tomymsamms Kak KoJIOTHYeCcKasi €IMHUIIA.

67) CoBpeMeHHBIE B3TJISIbl HA OMOJIOTHYECKYIO IBOJIOLIHUIO.

68) CoBpeMeHHBIE B3TJIS/IbI HA MPOUCXOKICHUE YEITOBEKA: CTOJTKHOBEHHE MHEHUH.
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69) [TosiBEeHNE MBICIIUTEIILHON JAEATEIFHOCTH U YWICHOPA3IeIbHON peuHn.

70) [IpoucxoxaeHne YeI0BEUECKUX pac.

71) B. U. Bepuanckuii u ero yuenue o ouocdepe.

72) Oxpyxaromiasi 4eJOBeKa Cpe/ia U €€ KOMIIOHEHTBI: Pa3IMYHbIC B3TIISAbI HA OHY IPOOIEeMYy.
73) Cpenbl 0OUTaHUS OPTraHU3MOB: TIPUYHUHBI Pa3HOOOpa3Us
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5. YCJOBUS PEAJIM3AIIAN YYEBHOM JUCHUILIAHBI

5.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Jis peanu3annu y4eOHON AUCHUILIMHBI TPEOyeTCss KAOMHET XUMMH.
O6opynoBanue yaeOHOTO KabUHeTa!

— I10Ca/I0YHbIE MECTA 110 KOJUYECTBY 00yUaroIuxcs;

— pabouee MecTo MperoiaBaTels;

— KOMIIBIOTED, BUJEONIPOEKTOP, IKPaH;

— Ilepuonnueckas cucrema XuMu4eckux 31ueMeHToB Jl.J11.Menneneena;
—Ta01M1a paCTBOPUMOCTH KHUCJIOT, COJIeH U OCHOBaHUH;

— DJIEKTPOXUMUYECKHUN sl HAIPSKCHUM;

— MUHEpAJIbHbIE YA00pEHMUS;

— IIOPTPETHI YUEHBIX-XUMUKOB;

— XUMHUYECKUE PEaKTHBBI, XUMHUECKasl 10CY/1a, HarpeBaTelibHble IPUOOPHI;
— anTeyka;

— OTHETYULIUTEIb.

5.2. UndopmanuonHoe odecrneyenne o0yueHust

A

10.

PexomeHnyemasi 1uTepatypa 1Jisi 00y4aroIuxcs:
MamonToB C.I'., 3axapos B.b. O6mas 6uonorusi. M.: [Ipocsemenue, 2000r.

benses JI.K., Apimumn I'.M., Ky3nenosa JI.H. u np. buonorus (6a3zoBsiii yposens). 10
kiacc. — M., 2014.

benses J.K., Apimmui I'.M., bopoaun I[I.M. u np. buonorus (6a3oBsiii ypoBeHs). 11 kiacc.
— M., 2014.

lNadpuensa O. C., OctpoymoB . I'. Xumust nist mpodeccuii 1 cieruanbHOCTEeNH COIUaIbHO
- BKOHOMHUYECKOT0 U TYMaHUTapHOTOo Mpoduieii: ydeOHUK A CTY/. YUPEKICHUN
cpen.npod. odpazoBanusa. — M., 2014.

INabpuensu O.C. Xumus. [Ipaktukym: yued.nmocobue. — M., 2014.

lNadpuensu O.C. u ap. Xumus. Tectsl, 3a1aun 1 ynpaxxkaeHus: yued.mocodue. — M., 2014.
I'abpuensn O.C. Xumus. [locobue nns noarorosku k EI'D: yue6.mocobue. — M., 2014.
Enxuna JI.B. buonorus. Becek mkonpHbIHM Kype B Tabnumax. — M., 2010.

Epoxun 0. M. Xumus. M.: U3natenbckuit ieHTp «Akagemusi», 2007.

EpoxunlO.M., ®ponosB.1.CoopHuK 337124 1 yIPOKHEHHUI MO0 XUMUU (C TUTAKTHIECKUM
MatepuaiaoM). M.: Beiciias mkosna, 2007.

Epoxun 0. M. Xumus: 3aaun u ynpakHeHUs: yued.mocodue ajst CTyI. YUpEKICHUN Cpe.
npo¢. oOpazoBanus. — M., 2014.

Epoxun KO.M. Co0pHUK TECTOBBIX 3a/IaHUH MO XUMHUU: yde0.1mocodue ist CTy/I.

Yupexnaenuii cpenl. mpod. oopazoBanus. — M., 2014.
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11.

12.

13.

14.

15.

Koncrantuaos B.M., Pe3zanoB A.I'., ®aneesa E.O. buosorus: yueOHUK 17151 CTYI.
yupexaeHuit cpen.npod. oopasosanus / noxa pen. B. M. Koncrantunosa. — M., 2014.
Mynbstumenuitaeiid penetutop «Xumus» Pynsutucl .E., ®enpaman®. I'. M.
[Ipocsemenue, 2007.

PykoBoacTBo k 1abopaTopHbIM 3aHATHAM. M., Beicias mikona,1988r.

XUMHS: 31EKTPOHHBIA yueOHO-MeTOoAu4YeCcKuil koMmIieke. — M., 2014.

Hemuenko K. D. ®usnka B cxemax u Tadbnumax. — M., 2014.

Camotinenxo I1. 1. ®uzuka mis npodeccuii U CennaaTbHOCTEH COUaIbHO-
HKOHOMHYECKOTOM TYMaHUTAPHOTO MPOQUIIeh: yIeOHUK IS CTYIl. YUPSKIACHHN Cpe.mpod.

obpazoBanus. — M.,2014.

Camotinenxo I1. 1. COopHuk 3a1a4 1o ¢pusuke 11st npodeccuii U creruanbHoCTen
COIMANIEHO-9KOHOMHYECKOTO U TYMaHUTApHOTO poduieii: yuaed.mocodue st CTy/I.

yupexaeHui cpen. nmpod.odpazoBanus. — M., 2014.

s npenonasaresieit

1.

®enepanbHblil 3akoH OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoi
®enepaunny». [Ipukaz MunucrepcrBa o6pazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKICHUHU (eiepabHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaH/1apTa CPEIHEro
(moHOT0) 00IIET0 00pa30BaAHUSY.

[Ipuka3z MunuctepctBa oOpasoBanus 1 Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuun
n3menenuit B [Ipuxa3z MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoit denepaiuu ot
17.05.2012Ne 413 “O6 yTBep:xkJIeHHH (hefiepallbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpeHero (MoJHOoro) o0IIero oopa3oBaHus ».

[Tucemo [enaprameHTa rocy1apCTBEHHON MOJUTHKY B c(hpepe MOArOTOBKU pabouuX KaapoB
u AT10 MunucrepctBa obpazoBanus u Hayku PO ot 17.03.2015 Ne 06-259 «Pexomennaru
10 OPraHU3aLUH MTOJIyYEHUS CPEeTHEro 001Iero oOpa3oBaHus B Mpeieaax OCBOCHUS
00pa3oBaTeNbHBIX IPOrpaMM CPeTHEro MpohecCHOHATFHOTO 00pa3oBaHus Ha 0aze
OCHOBHOT0 00111er0 00pa30BaHus C y4eTOM TpeboBaHU (eepaabHbIX rOCYAapCTBEHHBIX
o0pa30BaTeNbHbIX CTAaHAAPTOB U MOJy4aeMoi Mpodeccruu WK CreHUaIbHOCTH CPEAHETO
npodeccruoHaabHOro 00pazoBanusi». IlpumepHas nporpamMma yu4eOHON AUCIUTIITUHBI

«buonorusy». I'abpuensa O.C., JIpicoBa I'.I". Xumusi: kHUTa 71 IpenogaBarens: yueo-
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4.

Metoz. nmocooue. — M., 2014. buonorus: B 2 1. / moxa pen. H. B. SApsiruna. — M., 2007,
2010. buonorus. PykoBoICTBO K MPaKTUYECKUM 3aHATHM / o pea. B. B. Mapkunoii. —
M., 2010.

Hemuenxo K. D. ®u3uka B cxemax u tadbmunax. — M., 2014.

Camotinenxo I1. M.®wu3uka nis npodeccuii M CeUuaibHOCTEH COIUaIbHO-
SKOHOMHUYECKOTOU TYMAaHUTAPHOTO MPOPUICH: YUCOHUK IS CTYA.  YUPESKIACHHUI

cpen.npod. oopazoBanus. — M.,2014.

Camotinenxo I1. M. COopHUK 33134 110 GHU3UKE U MPOPECCHii ¥ CrienuaabHOCTeH
COLIMAJIEHO-9KOHOMHYECKOTO U TYMaHUTapHOTO poduiieii: yued.mocodue st CTyI.

yapexaeHui cpea. mpod.odpaszosanus. — M., 2014.

I[OHOJIHI/ITGJILHBIE HCTOYHHUKH

1. Kpacnas kaura PCO-Ananus.

2. Kapactp Pacturensnoctu PCO-Ananus.

3. Jlecuas sunuknoneaus 1.1,2. M., 1985r

HNuTepHeT-pecypcsl

1.

4.
5.

www.interneturok.ru («Bumeoypoku 1o npeaMeram IIKOJIbHOW POTPaMMBI»).
www.chemistry-chemists.com/index.html (3;1eKTpoHHBIH KypHAI «XUMHUKA ¥ XUMHUS).
www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBbI TOpHI»).

www.hemi.wallst.ru («Xumus. O6pa3oBaTeabHBINA CANT IS IIKOJIHHUKOBY).
www.alhimikov.net (O6pazoBaTenbHbIN CAlT U NIKOJIBHUKOB). Www.chem.msu.su
(OnexTponHas OubnuoTeka no xumun). www.hvsh.ru (kypHan «XuMus B LIKOJIER).
www.hij.ru (kypHas «XuMHUs 1 )KU3HBY). www.biology.asvu.ru (Bcst 6uomnorus.
CoBpemeHHas OMONOTHS, CTaTbU, HOBOCTH, OMOIHNOTEKA).

WuTepHeT-pecype. MexaHn3mbl oprannueckux peakuuid. @opma gocryna

http://www.tLru/¥gimnl 3/docs/ximia/him 2. htmhttp://www.tl.ru
WuTepuer-pecype. Xumus 1 BceX. DIEKTPOHHBIM CIIPaBOYHUK 32 MOJHBIA KYpC XUMUH.

http://www. informatika.ru/text/database/cheiny/START.htmlI

www.class-fizika.nard.ru («Knacc!nast mocka nms 10003HaTENBHBIX» ). WWW.physiks.nad/ru
(«Pu3uKa B aHUMAIHSIX»)
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http://www.ti.ru/v
http://www.ti.ru/
http://www.class-fizika.nard.ru/
http://www.physiks.nad/ru

6. JUCT UI3AMEHEHUM 1 JONTOJTHEHUM

[ JlomoiHeHUss M M3MEHEHUs K paloueil mporpamme Ha y4eOHBIH TOJ IO
JUCLIUILINHE
B pabouyio mporpaMMy BHECEHBI CIISAYIOIINE JOMOIHEHUS/U3MCHEHUS

JlomomHeHUs 1 U3MEHEHHs B pabodeii mporpamMme o0Cysk1eHbI Ha 3aceqannn MK

« » 20 r. (mpoTokoy Ne ).
IIpeacenarens MK (®UO)
[ [JlomonHeHMsT U M3MEHEHUs K paboyeil mporpamMe Ha y4eOHBI TOJ IO
JUCLIUILINHE

B pabouyro mporpaMMy BHECSHBI CIISAYIOIINE JOMOJHCHUS/ N3MCHEHUS:

JlomoyiHeHUs U UI3MEHEHHs B paboueil mporpamme o0CyxIeHbl Ha 3aceqanuu MK

« » 20 r. (mpoToKoj Ne ).
IIpeacenarens MK (®UO)
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