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1. AHHOTAIIUAA PABOYEM MPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI
OY/.B.02 ECTECTBO3HAHHUE

1.1. Ob6aacThr npuMeHeHHus padoueii MporpamMMbl

[Iporpamma  oOmieoOpa3oBarenbHOW — yueOHOW — aucuuiuimHbel  «EcTtecTBo3HaHue»
npelHa3HayeHa Jis U3y4eHHs B NPodecCHOHAIbHBIX 00pa30oBaTENbHBIX OpraHU3aIUsX,
peau3ylonmx 00pa3oBaTelIbHYIO MPOrpaMMy CpelHero oomero o0pa3oBaHus B Ipeaenax
ocBoeHus npodeccuonanpuoit mporpammbel CIIO (OITOIT CIIO) na 6aze OCHOBHOrO OOMIETO
00pa30BaHus MPH MMOATOTOBKE CIEIHMATINCTOB CPEIHETO 3BEHA.

[lpu  peamuzauumm  mporpammbl  00mE0Opa3oBaTeNbHOW  y4eOHOW  JMCHMIUIMHBI
«EcTecTBO3HaHME» MOTYT OBITh MCIIOJIB30BaHbI Pa3IMUHbIe 00pPa30BaTEIbHBIC TEXHOJIOTHH, B TOM
YHCIIE HIIEMEHTHI TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHMA, YIEKTPOHHOTO 00Y4EHUSI.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero odmiero oopa3oBaHUs
NPEIbSABISEMBIX K CTPYKTYpE, COJCP)KAaHUIO U pe3ysibTaTaM OCBOCHHS Y4e€OHOW AMCIMILTUHBI
«EcrecTBOo3Hanue», ¢ ydetroM llpumMepHON OCHOBHOW 0Opa30BaTENbHOW HPOrpaMMBI CPETHETO
obmiero  oOpazoBaHusi, OJOOpPEHHON pemieHueM ¢eaeparbHOro  y4eOHO-METOJUYECKOrO
o0BeMHEeHUS 110 001IeMy oOpa3oBaHuio (TIpoTokoa OT 28 utoHs 2016 r. Ne 2/16-3) u yrouHeHHN
Hayuno-meronndeckoro cosera lLleHTpa mpodeccnoHambHOro 00pa3oBaHUSI W CHUCTEM
kBanupukauuii PI'AY «dUPO», npotokon Ne3 ot 25 mast 2017 r.

1.2. MecTo y4eOHO# JTUCHUIUIMHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKHU CIENHATUCTOB
cpeaHero 3BeHa: yueOHas  guciuiuiiHa  «EcTecTBo3HaHWe»  HaxXoAMTCI B COCTaBe
0011e00pa30BaTENbHBIX yYEOHBIX IUCHMIUIMH, (DOPMUPYEMBIX H3 00s3aTENBHBIX MPEIMETHBIX
obnmacreit d®I'OC cpemgnero oOmiero oOpazoBanus, s crenuanbHocTedt CIIO  conmanbHO-
HKOHOMHUYECKOTO MPoQuist MpodhecCHOHATHFHOTO 00pa30BaHuUs.

1.3. Heau u 3aga4yu y4yeOHON AUCHUILUIMHBI — TPe0OBAHMA K pe3ybTaTaM OCBOEHUS
Y4eOHOM IMCUMILINHBI:

Conepxanne ydeOHOM JUCUMIUIMHBI «EcTecTBO3HAaHME)» HANpaBlIeHO Ha JOCTHXKEHHE
CIEAYIOLIUX LETIEH:
o OCBOEHME 3HAHUM O COBPEMEHHOH €eCTECTBEHHOHAay4YHOH KapTMHE MHpa U METoJax
€CTeCTBEHHBIX HAyK; 3HAKOMCTBO ¢ Haumbojiee BaXXHBIMH UACIMH M JIOCTUKECHUSIMHU
€CTECTBO3HAHUS, OKA3aBIIUMHU ONpeIesIolee BIUSHIE HAa pAa3BUTHE TEXHUKU U TEXHOJIOTUH;
o OBJIaJICHHE YMEHUSIMH MPUMEHSATh MOTyYEHHbIE 3HAHUS JJIs1 OOBSICHEHUS SIBICHUN
OKPY’KaIOIIer0 MHpa, BOCHPHUATHS HH(OPMAIMM E€CTECTBEHHO-HAYYHOTO0 MU MpPO(eCcCHOHATBHO
3HaYMMOTO  COJEpXKAaHUS; pa3BUTHE MHTEIUIEKTYAJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEH U
KPUTUYECKOTO MBIIUICHHUS B XOJIe NMPOBEACHMS MPOCTEHIINX HCCIICAOBAaHUM, aHajIM3a SBICHUH,
BOCTIPHSATHS M MHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOM HH(pOpMaIH;
o BOCIIUTaHHE YOEKACHHOCTH B BO3MOXKHOCTH TO3HAHUS 3aKOHHOW TNPUPOABI U
UCTIOJIb30BaHUS JIOCTM)KEHUHM E€CTECTBEHHBIX HAyK Ui pa3BUTHS LUBWIM3ALUN U TOBBIIICHUS
Ka4yecTBa JKU3HU;
o NPUMEHEHHE €CTECTBEHHO-HAyYHBIX 3HAHHM B MpO(ecCHOHATBbHONW JeSTeNbHOCTH U
MOBCEHEBHOM JKM3HM s oOecreyeHHss O€30MacHOCTH KM3HEICSTEIBbHOCTH; T'PAMOTHOTO
MCII0JIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3/J0POBbs, OKPYKAIOLIEH Cpebl.

OcBoenne comepkanus yueOHOW muciurummHbl  «EcTecTBo3HaHme» oOecnednBaeT
JOCTHKEHHE CTYJIEHTAMU CIICAYIOIIUX Pe3yibmamos:

®  JIUYHOCMHDBIX:



- YCTOWYMBBIA UHTEPEC K UCTOPUH U JAOCTH)KEHUSAM B 00JIaCTH €CTECTBEHHBIX HAyK, UYBCTBO
TOPJIOCTH 32 POCCUNCKUE €CTECTBEHHBIE HAYKH;

- TOTOBHOCTh K TPOJO/DKEHUIO 00pa3oBaHMA, IMOBBIIICHWIO KBaTH(UKaMU B M30paHHOMN
npodeccHoHaIbHON AEATEIPHOCTH C UCTIOIB30BAHNEM 3HAHUI B 00JIaCTH €CTECTBEHHBIX HAYK;

- O0OBEKTUBHOE OCO3HAHHE 3HAUYMMOCTH KOMIIETEHLUUH B 00JacCTU €CTECTBEHHBIX HAYK MJIs
YeloBeKa U O0IIecTBa, YMEHUE MCIOIb30BaTh TEXHOJIOTHUECKUE JOCTHXKECHHS B 001acTu (PU3UKH,
XUMHUH, OMOJOTHH I TOBBIIMIEHUS COOCTBEHHOIO HHTEIIEKTYalbHOTO Pa3BUTHUS B BbIOpaHHOM
npodeccuoHaNbHOM e TeIbHOCTH;

- YMEHHUE TPOaHATU3UPOBATh TEXHOT'CHHBIE MTOCIEACTBUS Ul OKPYXKAIOWIEH cpezbl, OBITOBOM
Y IIPOU3BOCTBEHHOM IEATEIIBHOCTH YEIOBEKA;

- TOTOBHOCTb CaMOCTOATCIIBHO I[O6BIB3TB HOBBIC JIA cebs €CTCCTBECHHOHAYYHEIC 3HAHHUA C
HCIIOJIB30BAHUEM I 3TOT'O HOCTYIIHBIX HCTOYHHUKOB PIH(bOpMaI_[I/II/I;

- YMCHHUC YIPABIATH CBOCH II03HABATCIBHOM ACATCIIBHOCTBIO, MPOBOJUTH CaAMOOLICHKY
YPOBH:A COOCTBEHHOT'O HWHTCJIUICKTYAJIbHOT'O Pa3BUTHUSA,

- YMCHHC BbICTpAUBATh KOHCTPYKTUBHBIC B3AUMOOTHOLICHUS B KOMAHAC 110 PCIICHUIO O6I_I_II/IX
3a1a4 B obnactu CCTCCTBO3HAHUA,

L4 Memanpedmemnblx:

- OBJIAAICHUC YMCHUSAMU U HABBIKAMU PA3JIMIHBIX BUJ0B MO3HABATEILHOU JEATCIBHOCTH IS
HN3YUCHUA PA3HBIX CTOPOH OKPYKAIOMICTO €CTECCTBEHHOT'O MUPA;

- IMPUMCHCHUC OCHOBHBLIX MCTOAOB ITO3HAHUA (Ha6JHOI[eHI/I$I, HAay4YHOI'O BKCHepI/IMCHTa) JJIA
HN3YUCHUA PAa3JIMYHBIX CTOPOH GCTCCTBGHHO-HaquOﬁ KapTUHbBl MHpPA, C KOTOPBIMHU BO3HHUKACT
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHOHATBHOU cepe;

- YMCHUEC ONIPCACIATh HCIU U 3aJa4n ACATCIbHOCTH, BI)I6I/IpaTI> cpeacTBa i UX JOCTHIKCHUS
Ha INPAKTHUKE,

- YMEHHUE HCIOIb30BATh PA3NTUYHBIE WCTOYHUKUA JJIs1 TOJYyYEHUS €CTECTBEHHO-HAay4YHOU
nH(OpMaIK 1 OIICHUBATh €€ JOCTOBEPHOCTh JIJIsl JOCTHIKEHUSI TIOCTABIICHHBIX 1I€JIeH 1 3a]1a4;
®  npeoMemHbix:

- C(l)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 0 IIEIOCTHOM COBpeMeHHOﬁ CCTCCTBCHHO'HaquOﬁ
KapTUHC MHpa, NPpUPOJAC KaK €IMHOM I1eJIOCTHOM CUCTCMC, B3aMMOCBA3U YCJIOBCKA, INMPUPOABI U
06H_ICCTB2[, MMPOCTPAHCTBCHHO-BPEMCHHBIX Maciradax BCCJICHHOf/'I;

- BIIQJICHUE 3HAHMSAMU O HauOOJIee€ BAXKHBIX OTKPBITUAX M JIOCTHXKEHUSX B 00JIacTH
€CTECTBO3HAHUS, MOBJIUSBIINX HA HBOJIIOLMIO MPEACTABICHUN O MPUPOJIE, HA Pa3BUTHUE TEXHUKHU U
TEXHOJIOTHH;

- c(hOPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH €CTECTBEHHO-HAYYHBIC 3HAHWS I OOBSICHEHUS
OKPYKAIOIIMUX SBICHUH, COXpaHEHUS 3[I0POBBs, OOecrieueHns: OE30MacCHOCTH KU3HEICSITeIbHOCTH,
OEpEeKHOTO OTHONICHUS K MPHUPOE, PAIIMOHATILHOTO MPUPOJIOTIONB30BAHUS, & TAK)KE BBITIOTHEHUS
POJIU TPAMOTHOTO MOTPEOUTENS;

- c(OPMHPOBAHHOCTh MPEJCTABICHUI O HAYYHOM METO/€ MO3HAHUsS MPUPOIBI U CPEICTBAX
U3y4eHUs MeraMupa, MakpoMupa W MHUKPOMHpPA; BIIAJICHHE MPUEMAMH ECTECTBEHHO-HAYYHBIX
HaOJII0IeHUH, OTIBITOB, HCCIIEJOBAHNI M OLICHKU JOCTOBEPHOCTHU MOJIYYECHHBIX PE3yIbTaToB;

- BJIaJICHUEC TMOHATHHHBIM amnmnapaToM €CTCCTBCHHBIX HAYK, IMO3BOJIAIONIMM IIO3HABATbh MHUDP,
y4aCTBOBaTb B JAJUCKYCCHUAX II0 C€CTCCTBECHHO-HAYYHBIM BOIIPOCaM, MCIIOJIB30BaTh pPa3JIMYHBIC
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UCTOYHUKA HWH(POPMALUHU Ui TOATOTOBKM COOCTBEHHBIX pabOT, KPUTUYECKHM OTHOCHTHCS K
coobuienussMm CMU, conepxaium HaydyHyI0 HH(POPMAIIHIO;

- c(OpPMUPOBAHHOCTh YMEHHI MOHMMAaThb 3HAYUMOCTh E€CTECTBEHHOHAYYHOTO 3HAHMS IS
Ka)KIO0ro 4elloBeKa, HE3aBUCUMO OT €ro MpoQecCHOHaIbHOU AESITeNbHOCTH, pa3inyaTh (akThl U
OLICHKH, CpaBHHUBAaTh OIICHOYHBIC BBIBOJbI, BHAETh UX CBSA3b C KPUTEPUSMU OLIGHOK M CBSI3b
KPUTEPHUEB C ONPEACICHHON CUCTEMOM IIEHHOCTEH.



3.CTPYKTYPA U COJEP)KAHUE YUEBHOM JAUCIHUILIAHBI

3.1. CTPYKTYPA YUYEBHOM JUCHUILIMHBI
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2.2. TemaTuyeckuii MJIAH U coJep:KaHue YUeOHOM THCIMTILTHHBI

HaumenoBanue pazaenoB
U TEM

Copnepxanue yueOHOTo MaTepHuaia, MpaKTHUIECKUE 3aHATHS, CAMOCTOATENbHas paboTa
oOygaronmxcs

O0BeM yacoB

YpoBeHb OCBOEHUS

1 cemecTp

PA3JEJ 1. PU3UKA

BBenenne

dusnka — QyHIamMeHTanbHas Hayka o mpupoje. EcTecTBeHHOHAayYHBIH METOJ MO3HAHUS, €TO
BO3MOXXHOCTH U I'PaHMILBI IPUMEHUMOCTU. ETMHCTBO 3aKOHOB MPHPOJBI U COCTaBa BELIECTBA BO
Bcenennoii. OTKpbITHS B QU3MKE — OCHOBA MPOrpecca B TEXHUKE M TEXHOJIOI'MHU MPOU3BOICTBA.

Tema 1.1.
Mexannka

Coneprxkanre yueOHOM nHOOpMaIuu

Kunemaruka. Mexanunueckoe nBmwxkeHue. CucreMa otcuera. TpaeKTOpusl ABUXKECHHUS.

[Iyts. Ilepemenienne. PaBHomepHoe npsimoinHelHoe nBruxkeHne. CkopocTs. OTHOCUTEIBHOCTh
MEXaHUYEeCKOTO JBW)KEHUSA. 3aKOH clokeHus ckopocteil. CpeaHsst CKOpPOCTb IpHU
HEPABHOMEPHOM JIBKCHMH. MTIHOBEHHas CKOPOCTb. PaBHOYCKOpPEHHOE MpsSMOJIMHENHOE
nBrKeHue. Y ckopenue. CBoOOIHOE MajieHue Tell.

Jdunamuka. Macca u cuna. BzaumogeiicTeue Ten. 3akoHbl JMHAMUKA. CHJIBI B IPUPOJIE.

3aKOH BCEMUPHOTO TSATOTEHUSI.

3aKkoHBI cOXpaHeHHs1 B MexaHuKke. lIMmynbc Tena. 3aKoH COXpaHEHUs] HMITyJIbCa.

PeaktuBHOoe nBmwkeHHe. MexaHndeckas pabora. MomHocTe. MexaHuuecKkas 3SHeprus.
Kunernyeckass sueprus. Kunermueckass sHeprust W pabora. [loTeHnmanwHas 3HEprus B
IPaBUTALMOHHOM I10JIE. 3aKOH COXpPaHEHHS MOJTHOW MEXaHUYECKON 3HEPTHN.

1,2

HpaKanecRne 3aHATHSA: «PacyeT 3aBUCUMOCTH CHJIBI TPECHUA OT BECa TCJa.»

Tema 1.2.
OCHOBBI MOJIEKYJIAPHOI
puzuxu n
TepPMOANHAMUKH

Conepxanue y4eOHOI HHPOpPMAITUH

12

Moaekyasipaasi pu3nka. ATOMUCTHYECKAsI TEOPHsI CTPOeHUs BeecTBa. Habmonenus n
OTBITHI, MOJITBEPKAAIOIINE AaTOMHO-MOJIEKYJISIPHOE CTpPOCHHE BellecTBa. MacChl U pa3Mephl
MOJIeKyJI. TeIIoBoe NBIDKEHWE YaCTHI[ BemecTBa. bpoyHOBCKoe NBIKEHHE. MmeannHBIA Tas.
TemmnepaTypa Kak Mepa cpelHEH KHHETHYECKOM HHEPruu 4YacTHUll. YPaBHEHUE COCTOSHHUS
HACaILHOIO Ta3a.

1,2




Monens xuakoctu. [ToBepXxHOCTHOE HaTsDKEHUE U cMaunBanue. Kpucrammueckue
1 aMop(HBIC BEIECTRA.

Tepmogunamuka. BHytpeHHss sneprus. Pabora u TemiooTnaya Kak CIIOCOOBI M3MEHCHUS
BHyTpeHHEH sHepruu. [IepBblil 3aK0OH TEpMOAUHAMUKHU. TEIIOBbIE MAIIMHBI U UX IPUMEHEHUE.

IIpakTnyeckoe 3ansiTue: «Pacuer Ko>pPULINEHTA TOBEPXHOCTHOTO HATSKECHUS KUAKOCTH»

JlabopaTopHas pabGora Ne2: «Omnpenenenue Kod(pQHUIMEHTa MOBEPXHOCTHOTO HATSHKEHUS
KHUIKOCTH»

Tema 1.3.
OCHOBBI
3JIeKTPOIAMHAMHUKH

Conepxanue y4eOHoI nHPOpMAITUH

14

JuekTpocTaTuKa. BzanMonelicTBue 3apsyKeHHBIX TeN. DIEKTPUUIECKUil 3apsa. 3aKoH
COXpaHEHUs IEKTPUUYECKOro 3apsiaa. 3akoH KynoHa. DnekTpocTaTtuyeckoe moje, ero

OCHOBHBIE XapaKTEPUCTUKHU U CBA3b MEXKIY HUMH.

MarnuTHoe nojie. MarHuTHOE 1OJI€ U €ro OCHOBHBIE XapaKTEPUCTUKHU. J[eHCTBHE MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DIeKTpoABUraTeNb. SIBlIeHNe 31eKTpOMarHUTHON
WHAYKIWU. 3aKOH 3JIEKTPOMArHUTHON MHIYKIUH.

Hocrossnublil TOK. [locTOAHHBIN 3neKkTpruueckuil Tok. Cuila TOKa, HANPSHKEHUE, JIEKTPUIECKOE
conpotuBieHne. 3akoH OMa Juig yuacTKa 3JIeKTPUYECKON EMH.

Hocrossnublil TOK. [locTOAHHBIN 3neKkTpruueckuil Tok. Cuila TOKa, HalpsDKEHUE, JIEKTPUUECKOE
conpoTusieHue. 3akoH OMa AJis1 ydacTKa 3JEKTPUUECKON LIETIH.

1,2

[IpakTHyeckue 3aHATHS:
«PacueT cuipl TOKa M HANPSHKEHUS U1 yYacTKa 3JIEKTPUIECKON HETTH. »

JlabopaTopHasi padora Ne3: «COopka JJIEKTPHUECKOW IIEMA W W3MEPEHHE CHIIBI TOKa M
HaIPSDKESHUS Ha € Pa3iIMYHbIX yYacTKaX.»

Tema 1.4.
KoJsie0aHus 1 BOJTHBI

Conepxanue yueOHOI nHpOpMaLUK

10

Mexanndeckue KoJiedanus u BoJaHbl. CBoOOHBIE KoneOanus. [lepuon, yacrora n
aMIUIUTy1a KojieOanuil. [apMoHHUecKre KoJieOaHusl.

MexaHuvecKkue BOJIHBI U UX BUJbL. 3ByKOBBIE BOJIHBL. YJIBTPA3BYKOBBIEC BOIHBL. YIIBTPA3BYK U
€ro UCIMOJIb30BaHNE B MECIMIIUHE U TEXHUKE.

JJ1eKTPOMATHUTHBIE KOJeO0aHusi U BOJHBL. CBOOOIHBIC DIIEKTPOMarHUTHBIC KOIeOaHuUs.
KounebarenbHpIit KOHTYp. DJIEKTPOMAarHUTHOE TIoJIe. DIEKTPOMAarHUTHBIE BOJHBL. CKOPOCTH
BIEKTPOMATHUTHBIX BOJIH.

CBeToBbI€e BOJIHBI. Pa3BuTHE NPEACTABICHUM O IPUPOIE CBETA. 3aKOHBI OTPAKECHUS U
npenomieHus cpeta. JInazpl. @opMysa TOHKON JTUH3HIL.

1,2

HpaRanecmle 3aHaTus: «Pemenne 3agad mo teme «MexaHHYECKHE KOJI€OaHMS ¥ BOJTHBID»
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JladopaTopHas padora Ned: «licciieoBanue KojieOaHUH MAaTEMaTHIECKOTO MasiTHUKAy 2 2
Tema 1.5. Conepxanue yueOHO nHPOpMALTUH 8
JyieMeHTHI KBaHTOBOI | KBaHTOBBIEe cBoiicTBa cBera. KBaHnroBas rumore3a Ilmanka. doTosnmekTpuueckuil 3¢ QeKT. 2 1,2
uszuxu ®du3nka atroma. Mogenu crpoernst aroma. OmwiT Pesepdopaa.
du3nKka aTOMHOIO0 SIAPA U JIeMeHTapHbIX YacTull. COCTaB U CTPOCHHUE aTOMHOTO SiApa.
CpoiicTBa simepHBIX ciil. PagmoakTuBHOCTE. PagpioakTHBHBIE M3ITydeHHUS U UX BO3JIEHWCTBHE Ha
JKUBBIC OPTaHHU3MBI.
[pakTnyeckoe 3ansitme: «Pemenne 3amau mo Tteme: «OCHOBHBIE D3JEMEHTHI KBaHTOBOM 4
bU3UKI»»
JlaGopaTopHasi padora NeS: «lccnemoBaHne XapaKTEpUCTUK TETUIOBOTO HM3IYUYCHHS JIAMITBI 2
HaKaIUBaHUD
Tema 1.6. Conepxanue y4eOHOI nHPOpMAITUH 6
Bcesiennas u ee Crtpoenue u pazputue Beenennoii. Moaens pacmmpsronieiics BeeneHHom. 2 2
3BOJIOLUA Ipoucxoxaenne Coaneunoii cucrembl. CoBpeMeHHas (hr3uyecKas KapThHa MUpa.
I[IpakTHyeckoe 3ansaTue: «OnpeaeneHne Mace, pa3MepoB, POpPMbI HEOECHBIX Tell U PACCTOSTHUN 2 2
JI0 HUX.»
JlaGopaTopHasi padora Ne6: «HabmoieHre COTHEUHBIX BCITBIIICKY 2
Paznen 2. Xumus
O0uiasi 1 HeopraHuyeckas XuMus
Brenenne XuMudeckasi KapTHHA MUpPa Kak COCTaBHAs 4acTh €CTECTBEHHO-HAyYHOUW KapTHHBI Mupa. Poib 2 1
XMUMHH B KU3HU COBPEMEHHOTO oOmiecTBa. [I[puMeHeHne MOCTIXEHW COBPEMEHHON XMMHH B
TYMaHUTapHOW cdepe JeATeNlbHOCTH ofmiecTBa. XHUMHUYECKOE COJiepKaHhe —yueOHOM
JUCHUIUTMHBI «EcTecTBO3HAHNE IPH OCBOSHUH CIIEHHATBHOCTH.
Tema 2.1. Conepxanue yueOHOI nHpOpMaLUH 14
OcHoBuble nonaTus U | [Ipeamer xumumu. BemectBo. AtoM. Morekyna. XUMHYECKHH 3JIeMEHT W (OPMBI  €ro 2 2
3aKOHBI XUMHUH cymiectBoBaHusl. [IpocThie U CIIOKHBIE BEIIECTBA.
Tema 2.2. Conepxanue y4eOHO# nHpOpMaIUH
Ilepuoanyeckuii 3akoH | Otkpeitue [lepuoamueckoro 3akoHa. Ilepmomudeckas cucrema XxuMu4yeckux 3iemeHtoB JI.U. 2 2

u Ilepnoguyeckas
CHCTeMa XHUMHUYECKUX
anemenToB ..
MenjeseeBa

MeH}IeJ’IeeBa. 3HaucHUE Hepno;mqecxoro 3aKOHa H HepHO,Z[H‘lCCKOﬁ CHUCTEMBbI XHUMHNYCCKHX
3JICMCHTOB I[I/I MCHI[CJ'ICCBEI IJIg pa3BUTUA HAYKU U TIOHUMAHUSA XHMHUYECKOU KapTUHBI MUpa.

Tema 2.3.

Conepxanue yueOHOI nHPOpMALTUH




CTpoeHue BemecTBa KoBanentnas cBsi3p: HemosspHas U mnonsApHas. MonHas cBsA3p. KaTHOHBI W aHMOHBL 2 2
Mertannuueckas cBsi3b. BonoponHas cBA3b.
Tema 2.4. Coneprxkanre yueOHOM nHOpMaITuu
Bona. PacTBops! Boga B mpupope, ObITy, TeXHHKE W Ha MPomW3BOACTBe. PU3NYECKHE W XMMHYECKHE CBOWCTBA 2 2
Bozbl. OnipecHeHne BOJIbl. ATperaTHble COCTOSIHUS BOJIBI U €€ MePEXOIbl U3 OHOTO
arperaTHOro COCTOSIHUS B IPYTOE.
Xumuueckue peakuuu. [ToHsTHE 0 XMMUYECKOU peakuny. TUIbl XUMUYECKUX PEAKLIMMA. 2
CkopocTh peakuu ¥ (pakTopsl, OT KOTOPBIX OHA 3aBHCHT.
IIpakTHyeckoe 3ansiTHe: «PacueT MaccoBOM JIOIH BELIECTBa JIs IPUTOTOBJIEHUS PAaCTBOPa» 4
Tema 2.5. Conepxanue yueOHOM nH(OpMaIuu 10 1,2
Heopranuyeckue Knaccudukanuss HeopraHu4vecKux coeAuHeHMii M UX cBoiictBa. OKCHIBI, KHUCIIOTHI, 2
COCIUHCHUA ocHoBauwms, conu. [loHsTHe O THIponuse conei. Cpema BOJHBIX PACTBOPOB COJICH: KHUCIAs,
HeWTpanbHasi, menoyHas. Bonopoauslii nmokasatens pH pactBopa.
Metamibl 1 HeMeTaIbl. MeTamtel. O0mue pu3ndeckiue 1 XHMAYECKHe CBOHCTBA METAIIIOB. 2
Hemeramnel. O0mmas xapakTepUCTHKA TJIABHBIX MOATPYII HEMETANIOB HA TIPUMEPE TaIOTEHOB.
Baxuelilve coeJMHEHNs] METAJUIOB M1 HEMETAIJIOB B MIPUPOJIE U XO3SIMCTBEHHOU JIESITENIbHOCTH
YEJIOBEeKa.
[pakTuyeckoe 3anaTue: «Pemenue 3anay no teme: «Heoprannueckue coeIMHEHUS» 4
JlabopaTopHas padora Ne7: «VccieqoBanne KiIaccoB HEOPraHUYECKUX COEIUHEHHI» 2
Oprannyeckasi XumMus
Tema 2.6. Conepxanve yueOHOM nHDOpMaITuu 6
Opranunyeckue OcHOBHbIE TOHATHSI OPraHUYECKOH XMMHHM M TeOPHS CTPOEHHUS] OPraHMYecKUX 2 1,2
COeTMHEHHUS coequnennii. [Tonarue nsomepun.
Yraesonopoanl. IlpenensHble M HENpenenbHBIE YIIIEBOAOPOAbl. Peakuus nolnMepH3anuy.
[IpuponHble WCTOYHUKK YTIEBOJOPONOB. YTIEBOJAOPOIBI, KaK OCHOBA MEXIYHAPOIHOTO
COTPYJIHUYECTBA U BAKHEHIINK MCTOUYHUK GopMupoBaHus Oropkera PO.
Kucaoponconepskamue oprannveckue BemecTsa. [IpencraButenn Kuciopoacoaep Kaimx 2
OpPraHWYECKUX COCTUHEHHUN: METHIIOBBINA M 3TUIIOBBIA CIIUPTHI, TIUIEPUH, YKCYyCHAs KACIOTA.
Kupsl Kak cinokHbIe 3(UPBHL.
A3oTcoaep:kallie OpraHnyecKue coequHeHus1. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u 2

Oouonornueckas QyHKIHs OEIKOB.
Ilnactmaccsl 1 BoJiokHA. [ToHsATHE 0 TIIIacTMaccax U XUMHUYECKUX BOJIoOKHax. HaTypanbHble,
CHHTETHUIECKUE M HCKYCCTBCHHBIC BOJIOKHA.

XuMus " KN3HbL

10




Tema 2.7. Conepxanue yueOHOH nHGOpMALIUH 6
XUMHS M KU3HD XuMUS ¥ OPraHu3M Yes1oBeKa. XMMUYECKUe 3JIeMEHTHI B OpraHu3Me yenoBeka. OpraHndeckue 2 1,2
1 Heopranuieckue seniecta. OCHOBHBIC JKU3HEHHO HEOOXOIMMbIE COSMHEHMS: OETIKY,
YTJIE€BO/BL, )KUPBI, BATAMUHBI. Y TJIEBOJIbI — TJIaBHBIM HCTOYHUK 3HEPTHH opraHu3ma. Poib
YKUPOB B opranusMe. XoJIeCTEPHH U €ro Pojib B 310POBbE YETIOBEKA.
MuHepanbHble BellleCTBA B MPOAYKTAX NUTAHUS, MUIeBbIe 100aBKU. COaTaHCHPOBAaHHOE 2
MIUTAHUE.
Xumus B 0bITy. Bona. KauectBo Bosbl. Moromue u yucTsime cpeacrsa. [IpaBuna 6e3omacHoi
paboThI CO CPEJICTBAMH OBITOBOW XUMUHU.
JlaGopaTopHast paGora Ne8: «l3yueHue kauecTBa BOIONPOBOAHON BOIBDY 2
2 cemecTp
Pa3nea 3. buosorus
Tema 3.1. Conepxanue y4eOHOI nHPOpMAITUH 4
BuoJiorus - Kusasi npupoaa kak 00beKT U3yueHusi 6moaoruu. MeToapl UCCIEIOBaHUS KUBOU MPUPOJIBI 2 1
COBOKYNHOCTb HAYK 0 | B OHOJIOTHHU.
sKMBOI1 TIpHpoe.
MeTo/bI HAYYHOrO Omnpenenenue Xu3HU (C MPHUBJICUYECHHEM Marepuana U3 pasfenoB (U3MKA U XUMHHU). YPOBHH 2
NMO3HAHUA B OMoJioruyn | OPraHH3aluH XKU3HH
Tema 3.2. Conepxanue yueOHOI nHGOpMaLUK 14
Kaerka

Hcropust uzyyenus kiaerku. OCHOBHEIE MTOJIOKEHHUS KIETOYHOM Teopuu. KiteTka -cTpykTypHO- 2 1,2
(¢yHKUIMOHANBHAS (3NIeMEeHTapHasl) enuHUNa ku3HU. CtpoeHue knetku. [IpokapruoTs! u
9YKapHOTHl — HU3IINE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpHBIE
KOMITOHCHTBI KJIETKHU 3YKapUuoT.
Knerounoe sapo, pyHKIMA siApa: XpaHeHNE, BOCIIPOM3BEICHUE U TIepelada HacIeACTBEHHON 2
nH(pOPMAITUH, PETYIISAIUS XUMUIECKONH aKTUBHOCTH KJIETKH.
CrpykTypa 1 QyHKIMH XpOMOCOM. AyTOCOMBI H ITOJIOBBIE XpOMOCOMBI. bronoruueckoe 2
3HAaYEeHUE XMMUYECKUX IeMeHTOB. Heopranndyeckue BeniecTsa B COCTABE KIETKH.
Posnb BozibI Kak pacTBOPUTENSI U OCHOBHOI'O KOMIIOHEHTA BHYTPEHHEN Cpe/ibl OpraHU3MOB. 2

VYriueBoabl v MMNUAbL B KiaeTke. CTpykTypa u Ononorndeckue GyHKIuH 0enkoB. CTpoeHue
HYKJIEOTHJIOB U CTpyKTypa noiuHykiaeotuansix neneit JIHK u PHK, ATO®.
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Bupyck! u 6aktepruodaru. HekiietouHoe CTpoeHUE, )KU3HEHHBIN IIUKIT U €r0 3aBUCHMOCTh OT
KIJIETOYHBIX (popM xKu3HU. Bupychl — Bo30yauTeny HHPEKITMOHHBIX 3a00I€BaHUi; TIOHATHE 00
oHKOBHpYycax. Bupyc nmmynonedunnta gvenoseka (BHUY). [Ipopunakrunka BUY-nrdexmm

IIpakTH4yeckune 3aHATHUSA:
«Ha0roieHne KIIETOK pacTeHHI U )KUBOTHBIX ITOJT MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenaparax
U ux onucanue. CpaBHEHHE CTPOCHUS KIETOK PACTCHUN U YKUBOTHBIX.)

Tema 3.3.
Opranusm

Conepxanue y4eOHOI nHPOpMAITUH

18

Oprann3m — equHoe 11emoe. MHOrooOpa3ue OpraHu3MoB.

OOMeH BeIecTBOM U SHEPTHEH C OKPYKaIoMIeH cpenoil Kak He0OX0IMMOE yCIIOBHE
CyII€CTBOBAHUS KMUBBIX CUCTEM.

CriocoOHOCTB K CaMOBOCIIPOM3BEICHUIO — OJJHA U3 OCHOBHBIX OCOOEHHOCTEH JKHUBBIX
OPTaHH3MOB.

JleneHune KIeTKH — OCHOBA POCTA, PA3BUTHSI U Pa3MHOMXKCHHUS OPraHU3MOB.

Becnonoe pasmuoxkenue. [1ooBoi mporiece 1 moyioBoe pasmHoxenue. OmioJOTBOPEHHUE, Ero
OMOJIOTMUECKOE 3HAUCHUE.

[onsitre 00 MHIUBUYATBHOM (OHTOT€HE3), IMOPHOHAILHOM (AMOPHOTEeHE3) U
MOCTIMOPHUOHATBHOM Pa3BUTHH

WNuauBuayaisHOE pa3BUTHE YSIIOBEKA U €r0 BO3MOXKHBIC HapylieHus. OOIIue MpecTaBICHUs O
HACJIEJICTBEHHOCTH W U3MEHYHBOCTH. | eHeTn4ecKast TEpMUHOJIOTHS U CHMBOJIUKA.
3aKOHOMEPHOCTH HaCIIeZ0OBaHUSI.

HacnenoBanue npusHaxoB y uenoseka. [1ogoBeie xpomocoMbl. CLEIIEHHOE C I10JI0M
Hacnenoanne. HacnenpcTBeHHbIe O0I€3HH YENIOBEKA, UX MPUYHUHBI U PO UITaKTHKA.
CoBpeMEHHBIE MTPEJICTABJIEHUS O TEHE U TEHOME.

I'eHeTnyeckue 3aKOHOMEPHOCTH M3MeHUnBOCTH. Kitaccuukaiys GopM U3MEHYHBOCTH.
BnusiHre MyTareHOB Ha OpraHU3M YEJIOBEKa.

IIpenmer, 3apaun U METOIBI ceNeKIMK. [ eHeTHUecKre 3aKOHOMEPHOCTH cesleKiuu. Yyenue H.1.
BaBuiioBa o neHTpax MHOT00Opa3us U NPOUCXOKICHUS KYJIbTYPHBIX PACTCHHH.
buoTtexHomorus, ee AOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTHS.

1,2
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IIpakTH4Yeckue 3aHATHS:
«Pemienue 3neMeHTapHBIX TCHETUYECKUX 3a7a4. AHAJIM3 U OLIEHKA STHYECKUX aclIeKTOB
Pa3BUTHSA HEKOTOPBIX UCCIIEIOBAHUI B OMOTEXHOJIOTUH. »

Tema 3.4.
Bug

Conepxanune yueOHOI HHPOpMALTUH

12

DBOJIOIMOHHAS TEOPHUS U €€ POJIb B (DOPMHUPOBAHUN COBPEMEHHOM €CTECTBCHHO-HAYYHOM
KapTHHBI MUpa. By, ero kpurepun. [Tomynsiust Kak CTPYKTypHAas €JIMHUIA BUA U SBOITIOIUH.
CuHTeTHYeCKas TEOPHsl SBOIIOIHH. JIBIKYIIME CHITBI DBOJIIONIUU B COOTBETCTBUH

C CUHTeTHYecKoi Teopueii sBomoruu (CTI).

Pesynpratel sBoronnu. CoxpaneHue MHOroo0pasus BUIOB KAK OCHOBA yCTOWYMBOTO Pa3BUTHS

6uocdepsl. [IpuanHer BEIMupaHust BUIOB. bronornyueckuii mporpecc M OMOIOTHYECKUAN perpecc.

I'unotessr IMPOUCXOKACHHUSA KU3HHU. VcnoxxHeHne >KUBBIX OpraHu3MoOB Ha 3emire B rpomnecce
OBOJIIOITHH. AHTpOHOFCHC?: 1 €T0 3aKOHOMECPHOCTH. HOKaSaTCHBCTBa pPOoACTBA 4YCJIIOBCKA C
MIICKOIIUTAIOIINMHU )KUBOTHBIMU.

Okosoruueckue (HakTopbl aHTPOIOTEHe3a: YCIOXKHEHUE MOMYJISIMOHHON CTPYKTYPBI BUAA,
W3TOTOBJICHHE OPYIUil Tpy/a, epexo/l OT pAaCTUTEIHFHOIO K CMEIIaHHOMY THITY TUTaHUS,
WCToNIb30BaHue oTHA. [1osBIeHIEe MBICTUTENFHON AESITEIFHOCTH U WIEHOPA3eIbHON peyn.
[Tponcxox1eHne 4eI0BEYECKHX pac.

1,2

[IpakTHyeckue 3aHATHS:

«Omnucanue ocodelt BuIa Mo MOP(HOIOTHIECKOMY KPUTEPUIO. AHAIN3 U OIIEHKA Pa3ITHYHBIX
TUIIOTE3 MPOUCXOKACHUA JKU3HU. Ananus u OLICHKA pa3/IMYHbIX I'MIIOTE3 MPOUCXOKIACHUA
YeJIOBEKa.»

Tema 3.5. IkocucTEMBI

Conepxanue yueOHOI nHPOpMaLUK

18

[TpeaMeT U 33124 SKOJIOTHH: y4eHHe 00 IKOJIOTHYEeCKHX (aKTopax, yYeHHe O COO0mecTBaxX
OpTraHu3MOB, yueHHe 0 Onocdepe.

DKOJIOTUYECKHE q)aKTOpI:I, 0COOEHHOCTH UX BO3}:[€I>’ICTBI/I$I. DKOJIOrnYeCcKast XapaKTCpUCTHUKA
Buaa. [TousiTe 00 SKOJIOTMUECKHUX CUCTEMAX. HGHI/I IIUTaHuA, TpO(i)I/ILICCKI/IC YPOBHHU.

Bbuoreoiienos kak skocucrema.
Buochepa — rnobanbHas s3xocuctema. Yuenue B. . BepHanckoro o onochepe. Posib sxuBbIx
OpraHm3MoB B onocdepe. buomacca.

1,2
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Buonoruueckuii KpyroBopor (Ha mpuMepe KpyroBopora yrieposa). OCHOBHBIC HAallPaBICHUS 2
BO3/IEMCTBHS YelloBeKa Ha Onochepy.

«CocraBieHre cxeM nepeadn BeIecTB U SHEepruu (Lernei nuTaHus).

CpaBHUTENbHAS XapaKTEPUCTHUKA IPUPOIHBIX 3KOCUCTEM U arpOIKOCUCTEM CBOEH MECTHOCTH.
Pemenwne sxomornyeckux 3amad.

AHanM3 ¥ OIlGHKa TIOCJICICTBUH COOCTBCHHOH JEATENBHOCTH B OKpYXKalolel cpene,
TII00AIBHBIX HKOJIOTHYECKHUX MPOOJIEM U TyTeH X PEIICHHSL.»

Tpanchopmanus €CTeCTBEHHBIX SKOJOTHIECKUX cucTeM. OCOOCHHOCTH arpO3KOCHCTEM 2
(arporeH030B).
IIpakTHYecKkue 3aHATHA: 8 2

Bcero: 231

Jlist XapaKTepUCTUKN YPOBHSI OCBOEHHS y4eOHOr0 MaTepualla UCIIOJIb3YIOTCS Cieaytole 0003HaueHus:

1.- o3HakoMuTENbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX 00BEKTOB, CBOMCTB);

2.- penpoIyKTUBHBIH (BBIOJHEHHE ACATEIBHOCTH IO 00pa3ily, MHCTPYKIMU WIN MO pYKOBOJICTBOM);

3.- IPOYKTUBHBIH (INIAHUPOBAHHE M CAMOCTOSITEIbHOE BBITIOJIHEHHE JICATEIBHOCTH, PELICHUE MTPOOIEMHBIX 3a71a4).

2.3. XapaKTepI/ICTI/IKa OCHOBHBIX BU0B y‘-leﬁHOﬁ AECATECJIBbHOCTH CTYACHTOB

Cooepircanue obyuenus \

Xapaxkmepucmura 0CHOGHBIX 61008 YUeOHOU deamelbHOoCmU 00yuaruie2ocs (Ha yposHe yuedHvix oeiicmaeuil)

PU3UKA

BBenenne Pa3BuTne crmocoOHOCTEH SICHO M TOYHO HM3J1araTh CBOU MBICJIM, JTJOTHYCCKHU 000CHOBBIBATH CBOIO TOYKY 3pCHUS, BOCIIPUHHUMATD
M aHAJIM3UPOBATH MHCHUSA CO6CCC}1HI/IKOB, Ipru3HaBasA paBoO APYTroro 4€jJI0BEKa HAa NHOC MHCHHUC.
HpI/IBC,Z[CHI/IC IMPUMCPOB BIUSAHUA OTKpLITI/Iﬁ B (I)I/ISI/IKC Ha IIporpecC B TCXHUKC U TCXHOJIOTHUU IMTPOU3BOACTBA
MEXAHHUKA
Kunemarnka O3HaKOMJICHUE CO CIIOCO0aMHU OMHUCAHUS MEXaHUIECKOTO JABHKCHUA, OCHOBHOH 3aJaueii MEXaHHUKH.

N3ydeHre OCHOBHBIX (DU3MUECKUX BEJIMYUH KHHEMATHKU: TIEPEMEIICHHUSI, CKOPOCTH, YCKOPEHUSI.

HabmioneHne oTHOCUTENbHOCTH MEXaHUYECKOT0 IBHKeHUs. DOpMyTpoBaHHEe 3aKOHA CI0KEHUSI CKOPOCTEH.

HccnenoBanre paBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO IBHKEHHS (Ha MpUMepe CBOOOJHOrO MaJeHUs Tel) U PaBHOMEPHOTO
JBUKEHMS T€JIa 110 OKPY>KHOCTH.

[TonrmaHue cMbIcIa OCHOBHBIX (PM3NYECKUX BEJTMYMH, XapaKTEPU3YIOIIUX PAaBHOMEPHOE JIBUYKEHUE TeJia 10 OKPY>KHOCTH
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JInnamuka

[Tonumanue cMbiciia TakuX (PU3NYECKUX MOJAETCH, Kak MaTepraabHasi TOUKa, MHEpLUUaIbHas CHCTEMa OTCYETa.

M3mepeHue macchl Tena pa3InuHbIMU criocobamu. M3mepenue cui B3auMoeiicTBys Teil. Beluncienne 3HaueHUs YCKOPEHUS
TEJI 110 U3BECTHBIM 3HAYEHUSAM JICHCTBYIOIINX CUJI U MacC TeJl.

VYMeHue paziauuaTh CUITy TSXKECTU U Bec Tesa. O0bsCHEHNE U IPUBEAECHUE IPUMEPOB SIBJICHUS HEBECOMOCTH.

[TpuMeHeHre OCHOBHBIX MOHATHH, HOPMYJ M 3aKOHOB JTUHAMUKHU K PEUICHHUIO 3a7a4

3aKOHBI COXpaHEHHS B
MeXaHMKe

OOBsicHEeHHE PEaKTUBHOTO ABUKEHUS Ha OCHOBE 3aKOHA COXpaHEeHUs uMnyJbca. [[puMeHeHne 3akoHa COXpaHEeHUS UMITYJIbCa
JUISL BBIYMCIICHHUS] U3MEHEHHU CKOPOCTEN TEJ IPU UX B3aUMOJECHCTBUSX.

Beruucienre paboThl CHUI M KI3MEHEHHSI KHHETUYECKON DHEPTUHU TeJa.

Brrunciienne noTeHIMaNbHON SHEPTUU TEJ B TPABUTALIMOHHOM TI10JIE.

XapakTepruCcTUKa MPOU3BOAUTEILHOCTH MAIIMH U ABUTATENICH C UCOJIb30BAHUEM MTOHATHS MOITHOCTH

OCHOBBI MOJIEKYJIAPHOU ®U3UKH 1 TEPMOJUHAMUKH

MonexkyasipHast
¢pusuka

DopMyJIMpOBaHNE OCHOBHBIX MOJIOXKEHUI MOJEKYIIPHO-KMHETUYECKOH Teopuu. BhINONIHEHHE SKCIEPUMEHTOB, CIIyKaIlUX
000CHOBaHHEM MOJIEKYISIPHO-KHHETHYECKOU Teopuun. Habmonenre 6poyHOBCKOTO IBUKECHUS U SIBICHUS TUPPY3UN.
OnpezneneHue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUM Ha OCHOBAaHMM YpaBHEHHUS COCTOSHUS MI€AIbHOTO rasa.
[IpencraBnenne B Buae rpapuka H30XOPHOTO, H300apHOrO M H30TEPMHUYECKOrO IPOLECCOB. BblumcieHne cpenHei
KMHETUYECKOW YHEPTUH TEIJIOBOTO ABMXKEHMSI MOJIEKYJT 110 U3BECTHOM TEMIIEPATypE BELIECTBA.

W3MepeHne BIaXHOCTH BO3yXa

Tepmoaunamuka

OKCIEpUMEHTAIBHOE MCCIIEI0BAHUE TEIJIOBBIX CBOKCTB BELIECTBA.

Pacuer konuuecTBa TEIIIOTHI, HEOOXOUMOTO JIsl OCYIIECTBIEHHUS MTPoLiecca MPEeBpallleHUs BEIECTBA U3 OJJHOTO arperaTHOro
COCTOSIHUS B JAPYTO€.

Pacuer n3mMeHeHust BHyTpeHHEH 3HEPIUU Tell, padOThl U NMEPEJaHHOTO KOJIMYECTBA TEIJIOTHl HA OCHOBAHUHU TMEPBOI0 3aKOHA
TEPMOJAVHAMUKH.

OObsicCHEHHE TPUHIIMIIOB IEWCTBUS TEIUIOBBIX MAIIMH

OCHOBBI DJIEKTPOAMHAMHUKHA

DJIeKTPOCTATUKA

Beluncnenue cui B3aUMOJEHCTBUS TOYEUHBIX 3JIEKTPUYECKUX 3apsI0B.

Brruncnenre Hanps>KEHHOCTH U MTOTEHIUANA SJIEKTPUYECKOTO OISl OJJTHOTO M HECKOJIBKAX TOYEYHBIX 3apsAJI0B.

H3mepenune pasHOCTH OTEHLIUAIIOB.

IIpuBeneHne mpuMepPOB NPOBOAHUKOB, JUIIEKTPUKOB U KOHAEHCATOPOB.

Habmionenne siBIeHHMS SJEKTPOCTATHUECKOW MHIAYKLIMU W SBICHUSA TMOJISAPU3ALMU  TUAJIEKTPUKA, HAXOAALIErocs B
JNEKTPUYECKOM I10JIE

IHocTOAHHBIA TOK

N3mepenue moutHocTy anekTpudeckoro Toka. Msmepenue 3/1C 1 BHyTpEHHETO COIIPOTUBIIEHUS HICTOYHHUKA TOKA.
COop u ucnbITaHNE PIEKTPUUECKUX LIETIeN C pa3InYHbIM COEJMHEHHEM ITPOBOJHUKOB, paciyeT UX MapaMeTpoB

MarbauTHoe 1moJjie

Habnronenue aeiicTBUsi MArHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM, KAPTMHOK MAarHUTHBIX TOJIEH.
DopmyIupoBaHUE MpaBUIa JIEBOM PYKHU AJIs ONpeesieHUs] HalpaBJIeHUs CUIIbI AMIIepa.
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Briuucnenue cun, ACHCTBYIONIMX HA MPOBOJAHMK C TOKOM B MArHUTHOM I10j€, OOBSCHEHHME NPUHIMIA JEHCTBUA
3IIEKTPOJIBUTATEIS.
HccnenoBanue sBiIEHUS 3JIEKTPOMArHUTHOM MHTYKIIUU

KOJIEBAHMSA U BOJIHbBI

Mexannueckue
KO0JIe0aHUSA U BOJIHBI

[IpuBenenue npumepoB KojeOaTenbHBIX ABMKEHUM. McciienoBaHue 3aBUCMMOCTU IepHoJa KosieOaHUl MaTeMaTH4yecKoro
MasTHUKA OT €ro JUIMHBI, MacChl U aMIIMTYAbl KojeOaHuil. OnpesnereHne yCKOpeHHs] CBOOOIHOrO MaJEHUS C MOMOILBIO
MaTeMaTUYECKOI0 MasiTHUKA.

HaGnronenue konebanuii 3syqaiiero tena. [IpuBeaeHne 3HaueHUs: CKOPOCTHU PACHPOCTPAHEHHUs 3ByKa B pa3IMYHBIX Cpeax.
YMeHne o0bsSICHATh HCIIOJIb30BAaHHE YIAbTPA3BYKa B MEAHMIIMHE

JIEKTPOMATHUTHBbIE
KO0J1e0aHUS U BOJIHBI

HaGnronenue ociuuiorpaMM rapMOHHYECKUX KOJe0aHUM CHIIbI TOKA B LIEIIH.

OObsicHeHHE ITPEBPALEHHs SHEPTUU B UAECAJIbHOM KOJe0aTelIbHOM KOHTYpE.

N3yueHue ycTpoHCTBa U NPUHIMIA ASHCTBUS TpaHchopMaTopa.

AHanu3 cXeMbl Nepeiayul JIEKTPOIHEPTUHU Ha OOJIBIINE PACCTOSHUS.

[TpuBeneHne NpuMepoB BUJIOB PaliOCBs3H. 3HAKOMCTBO C YCTPOHCTBAMHM, BXOSIIMMU B CUCTEMY PaJHOCBSI3H.
OO06cyxeHre 0COOCHHOCTEN pacIpOCTpaHEHUsS! PaIMOBOTH

CBeToBbI€ BOJHDBI

[IpumeHeHre Ha NpakTHKE 3aKOHOB OTPAKEHUS W TNPEJIOMIICHHS CBeTa INpU peuieHuH 3anad. HaOmronenue sBieHus
JUupaKuy U TUCIEPCUN CBETa. Y MEHHUE CTPOUTh U300paKeHUs MPEAMETOB, JaBaeMble JUH3aMH. PacueT onTH4ecKon CUJIbl
JIMH3BI

2JEMEHTHI KBAHTOBOM ®U3UKH

KBaHnTOBBIE CBOlicTBAa
cBeTa

Hab6monenune ¢potosnexkrpudeckoro 3¢ dexra. Pacuer MakcuManbHOM KUHETUUECKOM 3HEPTUHN AJIEKTPOHOB IpH PoTodpdexTe

duzuxka atoma

®opmynupoBanue nocrynato bopa. Habmronenue auHeiuaToro 1 HENpepbIBHOIO CIIEKTPOB.
Pacuer yacTOTHI M JUIMHBI BOJIHBI UCITyCKAEMOI'O CBETA MPHU IIEPEXOJIE aTOMA M3 OJTHOTO CTALlMOHAPHOT'O COCTOSIHUS B IPYTO€.
OObsicHeHHe TPUHIIMIIA IeWCTBUS Ja3epa

Pusuka aTOMHOIO
sAipa 1 3J1EMEHTAPHBIX
YacTHII

Ha6J'IIOIleHI/IC TPCKOB aHL(pa-‘-IaCTI/ILI B KaMEpe Bunscona. PCFI/ICTpaL[I/IH AACPHBIX I/IS.Hy"ICHI/Iﬁ C IIOMOIIIBIO CUCTYMUKA Feﬁrepa.
Pacuer OHEPTHUU CBA3U ATOMHBIX AO€CP.

IIonumanue HCHHOCTH HAYYHOTO IO3HAHHA MHUpPaA HE BOO6H_IC JJIA 4€JI0BCUCCTBA B IICJIOM, a AJIA KaXIJ0T'O0 O6y‘l3.IOIJ.[CI‘0C?I
JIMYHO, HEHHOCTHU OBJaJACHHA MCETOJAOM HAYYHOI'O ITO3HAHUWA IJId JOCTHIKCHHA YCIIEXa B JIFO0OM BUJC HpaKTHLIeCKOfI
ACATCIIBHOCTH

BCEJIEHHAS M EE 3BOJIIOLIUSA

Crpoenne n pasBputue
Bceesaennoii

OO0BsicHeHHEe MOJIeN paciuupsoneiics Beenennoi

IIpoucxoxnenue

Hab6nronenue 3Be3n, JIyHsl v maneT B Teneckon. HabmoneHre COMHEYHBIX MATEH C TOMOIIBIO TEJIECKOMa
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CoiHe4HO#i cHeTeMbl |

XUMMUA
Beenenue PackpsITHE BKJIa1a XUMAYECKOM KAPTUHBI MUPA B €IMHYIO €CTECTBEHHO-HAYYHYI0 KAPTUHY MUPA.
XapakTepuCTUKA XUMUH KaK IPOU3BOAUTEIBHOM CHIIbI 00LIIecTBa
Baskueiimue YMeHMe 1aTh ONPEJEIICHUE U ONIEPUPOBATh CAEAYIOIMMHU XUMUYECKUMHU IIOHATHSIMU: «BELIECTBOY, «XUMUYECKHU 3JIEMEHT,

XUMHNYECKHUE TTOHATHUSA

«aTOM», «MOJIEKYJIa», «OTHOCUTEIbHBIC aTOMHAsi M MOJEKYJISIpHas MacChl», «UOH», «AJUIOTPONHUA», «U30TOIBD»,
«XUMHUYECKasl CBA3bY», (QJIEKTPOOTPULATEIBHOCTD), «BAJIEHTHOCTHY», «CTENEHb OKHCIEHUSN», «MOJIb», «MOJISIpHAs Maccay,
«MOJIIpHBII 00bEM ra3000pa3HBIX BEIIECTBY», «BEILECTBA MOJEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOCHUS», «PaCTBOPBI»,
(QIEKTPOJUT U HEIEKTPOIUTY, <AIEKTPOIUTUYECKAsT AMCCOLUALM), «OKUCIUTEIb U BOCCTAHOBHUTENbY», «OKHCIEHUE U
BOCCTaHOBJICHHE»,  «CKOPOCTb  XHMHUYECKOM  peakuuu», «XUMHUYECKOE PpaBHOBECHUE»,  «YIJIEPOAHBI  CKeler»,
«(pyHKIMOHAIbHAS TPYIIIAY, «U30MEPUSI»

OcHOBHBIE 32AKOHBI
XHMHUHA

@opMyIUPOBaHUE 3aKOHOB COXPAHEHHUS MAacChl BEILECTB U IOCTOSHCTBA COCTaBa BELIECTB. Y CTAHOBJIEHHME NPUYMHHO-
CJICZICTBEHHOM CBSI3U MEXIY COAEP KaHUEM 3THX 3aKOHOB U HAITMCAHUEM XUMHUYECKUX (HOpMYJ U ypaBHEHUH.

PackprpiTie ¢usndeckoro cmeicia CUMBOJHMKH [lepronnmdeckoit Tabmumpl xummudeckux snementoB JI. M. MenpgeneeBa
(HOMEpOB 3JeMEeHTa, MEepHuoja, IPYIIbl) U YCTAaHOBJICHHWE NPUYMHHO-CIEICTBEHHON CBSI3M MEXIY CTPOCHHEM aTroma U
3aKOHOMEPHOCTSIMU U3MEHEHHS CBOWCTB AJIEMEHTOB M 00pa30BaHHBIX MMH BEILIECTB B IEPUOAAX U TPYIIIIAX.

XapakTeprUCTHKA 3JIEMEHTOB MAJIbIX MTEPUOJIOB 10 UX NMOJI0KEHUIO B Ilepuonnueckoit cucreme J1. M. Meneneena

OcHoOBHBIE TEOPUH
XUMHH

VYcTaHoBIIEHHE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEILIECTB OT CTPOSHHS aTOMOB 00pa3yIOIUX UX XUMUYECKUX IEMEHTOB.
XapakTepuCTUKA BaKHEHIINX TUIOB XMMUYECKHUX CBS3€M M OTHOCHUTENBHOCTH 3TON TUIONIOTUU. OOBsCHEHHE 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBA U CTPOCHUS KPUCTAIUIMYECKHUX PEIIETOK.

DOopMyIMpPOBAHUE OCHOBHBIX IIOJIOKEHUM TEOPUU DIJIEKTPOIUTHUYECKOM IAUCCOLMALMU U XapaKTEpUCTHUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHUN.

DOopMyIMPOBAHUE OCHOBHBIX IIOJIOKEHUHM TEOPUM XUMHUUYECKOIO0 CTPOCHHUS OPraHUYECKUX COCAMHEHUHN U XapaKTEpUCTUKA B
CBETE ITOM TEOPUU CBOMCTB BAKHEHIINX MPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKNUX COECITMHEHHUN

BaxkHeiilne BenecTrBa
H MaTepHaJIbl

XapakTepuCcTUKa CTPOCHUSI aTOMOB U KPUCTAIIJIOB U Ha 3TOM OCHOBE OOIIMX (PU3NUECKUX U XUMUYECKUX CBOMCTB METAJJIOB U
HEMETAJIJIOB.

XapakTepHuCcTUKa COCTaBa, CTPOEHUS], CBOMCTB, MOJIYyYEHHUS U IPUMEHEHNE BAKHENIIINX HEMETAJUIOB.

XapaKTepucTHUKa COCTaBa, CTPOCHHS M OOIIUX CBOMCTB BAYKHEHIIIMX KJIACCOB HEOPTAaHUUECKUX COSAMHEHHH.

Onucanue coctaBa U CBOMCTB Ba)XKHEHIIMX IPEJICTaBUTENICH OPraHMYECKUX COSAVMHEHMN: METaHOJa M 3TaHoJja, CIOMXKHBIX
3(¢UpoB, KUPOB, MbUI, KAPOOHOBBIX KHUCIOT (YKCYCHOM KHCIOTHI), MOHOCAaXxapuJoB (TJIFOKO3bI), IUCaXapuioB (caxaposbl),
NoJMcaxapuaoB (KpaxMaia U IeJUTI0NI03bl), AMUHOKHUCIIOT, OEITKOB, UCKYCCTBEHHBIX U CHHTETHUECKUX MOJIMMEPOB

XuMH4YeCKHuH SI3LIK U
CHMBOJINKA

Hcnonp3oBanue B yueOHOM U MpoecCUOHANBHOMN 1eATeIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3plBaHuE M3yYeHHBIX BEIIECTB 110 TPUBUAIBHONW WM MEXAYHApOJAHONM HOMEHKIAType M OTPaXXEHHE COCTaBa 3TUX
COEIMHEHUH C MOMOIIBI0 XUMUYECKUX OopMyII.
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OTtpakeHne XUMHUYECKUX ITPOLIECCOB C TOMOUIbI0 YPABHEHUN XUMUYECKUX PEaKLUi

XHMHUYeCKHE PeaKIMU

OO0OBsicHEHHE CYITHOCTU XMMHNYECKUX IIPOLCCCOB. KJ'IaCCI/I(l)I/IKaHI/IH XUMHYCCKUX peaKHI/Iﬁ 110 Pa3JIMYHbIM IIPU3HAKaAM

Xumuyeckuii BrIinonHeHne XMMHYECKOTO HKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUU C MPABHJIAMH TEXHUKH OE€30MaCHOCTH.

IKCIEPUMEHT Habmoienue, pukcupoBaHue 1 ONUCaHHe PE3yJIbTaTOB MPOBEICHHOT0 KCIIEPUMEHTA

Xumuyeckas [IpoBeneHne CaMOCTOSATENBHOTO MOWCKA XUMHUYECKOW MH(DOPMAIMKM C WCHOJIB30BAHUEM PAa3IMYHBIX HCTOUYHUKOB (HAYy4HO-
uHdopmanusi MOMYJISIPHBIX M3JaHHUM, KOMIBIOTEPHBIX 0a3 JIaHHBIX, pecypcoB MHTepHeTa); UCIOIb30BAaHHE KOMIBIOTEPHBIX TEXHOJIOTHIMA

Juist 00pabOTKHU U Mepelaui XUMUIEeCKOH HH(OpMaINK U €€ IPEACTABICHHUS B Pa3IMUHBIX opMax

IIpoduiabuoe u
npo¢eCcCHOHAIBHO
3HAYMMOE COJIepKaHue

OObsicHEHHE XMMHUYECKUX SIBJICHUN, TPOUCXOASIIUX B IPUPOJE, OBITY U HA IIPOU3BO/ICTBE.

CobmnroaeHue npaBuil 3KOJI0MMYECKH TPAMOTHOTO MTOBEJIEHUS B OKPYKaIOLIeH cpee.

OneHka BAMSHUS XUMUYECKOTO 3arpsi3HEHUs] OKpPYKAOILEeH Cpelpl Ha OpraHU3M 4eJOBEeKa U JPYTHe KUBbIE OpraHU3MBI.
CobmntoneHue npasuil 6€300aCHOTO 0OpalleH!s ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBaAMHU, J1a00paTOpHBIM 000pYJOBAHUEM.
Kputnyeckas onieHKa JOCTOBEPHOCTH XMMUYECKOH MH(OpMAINK, TOCTYNAIOMIEeH 13 pa3HbIX HCTOYHHKOB

BHOJIOI'UA

buojgorua —
COBOKYITHOCTb HaYK 0
JKMBOM mpupoe.
MeToabl HAYYHOT'0
MO3HAHNA U B
omoJsioruu

3HAKOMCTBO C 00BEKTaAMH H3yUICHHS OMOJIOTHH.
Brisiaenne ponu Ouonoruu B (OPMUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpa U TPAKTHUYECKOMN
NEITEILHOCTH 0O

Kiaerka

3HAKOMCTBO C KJIETOUHOHN TeOpHel CTPOEHUSI OPraHHU3MOB.

ITony4yenue npencTaBiIeHNs O POJIM OPraHUYECKUX U HEOPraHUYECKUX BELIECTB B KIIETKE.

3HaHME CTPOEHUS KJIETOK IO pe3ysibTaTaM padOThl CO CBETOBBIM MUKPOCKOIIOM.

YMeEHHE ONUCHIBATH MUKPOIIPENAPAThl KJIETOK PACTCHUI. YMEHHE CPaBHUBATh CTPOCHUE KIIETOK PACTECHUM U KMBOTHBIX I10
TOTOBBIM MHKpOIIpEnaparam

Opranusm

3HaHHE OCHOBHBIX CITIOCOOOB Pa3MHOKEHHUSI OPTaHU3MOB, CTAJMI OHTOIeHe3a Ha MPUMEpPE YeTTOBEKa.

3HaHUE IPUYNH, BBI3BIBAOIINX HAPYIICHUS B Pa3BUTUH OPTraHU3MOB.

YMeHue nojab30BaThCsl TEHETUYECKOW TEPMUHOJIOTMEN U CUMBOJIMKOM, peliaTh NPOCTEHIITNE TeHETUY €CKUE 3aJauH.

3HaHUEe OCOOEHHOCTEH HACJIEICTBEHHOW M HEHACJIEICTBEHHOW HM3MEHUMBOCTH W HUX OHMOJIOTMUECKOW POJIM B DIBOJIIOIUHU
JKHBOTO

Bun

YMeHNe aHaM3UPOBATh U OLIEHUBATH PA3JINYHbIE TUITOTE3bI IPONUCXOKICHUS KU3HU HA 3eMII€.

YMeHue npoBOIUTh OMHUCAHKE 0COOel OJHOTO BUAA 10 MOP(HOIOTHIECKOMY KPUTEPHIO.

Pa3Butne crnocoOHOCTEN SICHO M TOYHO U3J1araTh CBOM MBICIIH, JIOTHYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHMSI, BOCIIPUHUMATh
U aHAJIM3UPOBATh MHEHHUSI COOECEAHUKOB, IIPU3HABAS MIPABO APYroro 4YeJ0BeKa Ha MHOE MHEHHE.

YMeHue J0Ka3bIBaTh POJCTBO YEJIOBEKA M MIEKOIUTAIOIINX, OOIIHOCTh U PaBEHCTBO YEJIOBEUECKUX Pac
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IKOCHUCTEMBI

3HaHHE OCHOBHBIX OJKOJIOTMYECKUX (DAaKTOPOB M WX BIMSHHUS HA OPraHU3MBL. 3HAHWE OTIMYUTEIBHBIX IPHU3HAKOB
UCKYCCTBEHHBIX COOOIECTB — arpodkocucteM. [lomydeHne mpeacTaBieHust O CXeMe 3KOCHUCTEMbI Ha mpumepe Ouocdepsl.
JleMOHCTpanusi yMEHUS TIOCTAHOBKHU IIENIEH JEeSITeNbHOCTH, TUIAHUPOBAHUE COOCTBEHHOU ACSATENBHOCTH JJSI JTOCTHIKEHUS
MIOCTABJICHHBIX IIEJICH, TPEABHICHUS BO3MOXKHBIX PE3YJbTATOB ATHX JICHCTBHIA, OpPraHU3aIlMH CAMOKOHTPOJISI W OICHKH
NOJYYEHHBIX pe3ynbTaToB. OOydeHHe COONIONEHUIO NPaBWI TOBEACHUS B MPHPOJE, OEpeKHOMY OTHOIICHUIO K
OMOJIOrMYEeCKUM 00BEKTaM (PACTEHUSM U KUBOTHBIM M X COOOIIECTBAM) U UX OXPaHE
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4. YCJIOBUSA PEAJIN3AIIMA TPOTPAMMBbI YUEBHOM JUCHUIIINHBI

4.1. TpeGoBaHUSA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanmuzamus  paboueit mporpammer  yueOHo mucummuimabel OYJ[.B.02 EcrectBo3nanue
npeJoiaracT Haluuue:

- yueOHOro kadbuHera puznku u/uam Jadoparopnu GusnKn

Ob6opynoBanue yweOHOro kabunera ¢usuku: IIporpaMma TUCHMIIMHBI peaTn3yeTcsl B
yueOHOM KabuHeTe Du3uKy.

1. Kabuner ¢pusuxu

1.1 nabops! o6opynoBanusi L-Mukpo 15 mpoBefeHust 1eMOHCTpaluii: «BonHoBas onTukay,
«l"'eomeTpuueckass ONTHKA», «DJIEKTPUUYECTBO 1», «DIEKTpUUECTBO 2», «DIEKTPUYECTBO 3»,
«OnextpudectBo 4», «Mexanuka», «TeroBble sBIeHHS», «['a30Bble 3aKOHBI U CBOWCTBA
HaCBILIEHHBIX MapoBy, «OmnpeneneHue noctosHHoil [lnanka», «BpamarenbHoe ABMXKEHHUE», HAOOP
JUTSL IGMOHCTpAIUu AekTpruaeckux mojuei u KD anexrpocraruka.

1.2 KoMriuiekTsl TabJIMII 110 BCEM TeMaM Kypca:

«Mexanuka 1», «Mexanuka 2», «MoJeKyIsspHO KHUHETHYecKas Teopus», «l'azoBbie
3aKOHBI, «MomnekynsipHast buzukay, «TepMmoanHaMuKay, «DIIeKTPOCTATUKAY,
«ONeKTpoIUHaMUKa», «DIEKTPOMAarHUTHbIe KojeOaHus W BOdHb), «OntHka», «KBaHTOBas
¢buzukay, «lllkana 3MeKTpOMarHuTHBIX BOJIHY, «Ontuka. CrienuanbHas TEOPHsi OTHOCUTEIHbHOCTIY.

1.3 KoMIIIeKThI IJ1aKaTOB:

«MexnayHapoaHas cHCTeMa eIuHuL», «Du3ndyeckue BeIMUMHBI U (yHIaMEHTaJIbHbIE
MOCTOSTHHBIE», « ITEKTPOCTATUKAY», «DIEKTPOJAUHAMUKAY.

1.4 KoMmieKThl KapTOYeK:

«OnTtukay, «nekTpuuectBoy», «KBantoBas dpuzuka», «Mexanukay, « TepMoguHaMuKay.

1.5Texunueckue cpeacTBa 00y4eHHsI: KOMIBIOTEpP U HHTEPAKTUBHAs JOCKA

2. JTaboparopust GU3UKU

2.1 HaGopsl nabGoparopuble L-mukpo: «MexaHuka», «QinekTpuuecTBo», «OnTHKay,
KOMIUIEKT COE€IMHUTEIIBHBIX IPOBOJIOB;

2.2 meroauueckue ykazaHus K JsabopaTopHbIM pabotam -- «MexaHuka», «OnTukay,
«DIIEKTPUUECTBO.

- y4eOHOro ka0MHeTa XMMHMHU H/MJIH JIA0OPATOPUN XMMMH
O06opynoBanue yueOHOTo KabuHeTa (JlabopaTopuu )i pabounx MecT KabnuHeTa (JJabopaTopum)

1.1.17 nabopaTopHBIX Y4EHUYECKHUX CTOJIOB

1.2. 34 yueHHUECKHUX CTYyJIa HEPETYIUPYEMBIX

1.3 MynbsTuMenuiitHoe 000pya0BaHNE

1.4. KomnbroTep

1.5. TeneBuzop

1.6.17 HaGopoB MoCyAbI ¥ MPUHAMAJIEKHOCTEN (MUKpOIabopaTOpHs Ha 2-X ydauuxcs) A 2-
X CTY/IEHTOB

1.7. Habop «Heopranuka,

1.8. Habop «Opranuka,

1.9. KommuiekTsl Tabnwi mo BceM TemaMm Kypca (CrpaBouHbIe TaONHIBI ISl KaOWHETOB
XUMHH).

1.9.1. Kommutext 19 tabmui u 32 pa3gaTodHbIX KapTOUYEK 10 HEOPraHUYECKONH XUMUH.

1.9.2. lNonumepsr (12 tabnum).



1.9.3. «Xumus oprannueckas» (KomriekT 39 ta0.).
2.1. KoMIIeKThI IJIAKATOB:
2.1.1. «benku v HyKJICUHOBBIC KHCIOTHD (8 TabuuiI),
2.1.2. «Homenkmnatypay (6 Tabmui),
2.1.3. «Ctpoenue BemiectBay (10 Tabmu),
2.2.4. «XuMHUYECKHUE peaKIuny (8Tadmir).
3.1. KommiekTsl j1s1 COCTaBJICHUSI MOJIETIEH MOJIEKYJI 10 OPraHMYe€CKOM U HEOPraHUYECKOM
XHAMHH.
3.1. KoMmIekThl KOJUIEKIIUHA:
3.1.1. Meramibl-2
3.1.2. MuHepaisl ¥ TOpHbIE TOPOABI-2
3.1.3. Tormgo -2
3.1.4. YyryH u cranb-2
3.1.5. KameHHBIN yroib U BaXKHEUIITNE MPOIYKTHI €ro nepepaboTKu-2.

3.2. Uapopmannonnoe odecrieyenne o0yyenus. Ilepeyenb pekoMeHIyeMbIX Y4eOHBIX
U3/IaHNI, HHTEPHET-PeCcypPCcoB, 10NOJTHUTEILHOM JIUTEPATYPbl

OcHoBHast TuTepaTypa:

1. MammkoBa, C. B. boranuka u ¢usunonorus pacrenuii : yaeoHoe mocobue mist CIIO /
C. B. Mamkoga, E. U. Pynusuckas. — CapatoB : [IpodoOpazosanne, At [Tu Ap Memua, 2019. —
104 C. — ISBN 978-5-4488-0294-2, 978-5-4497-0114-5. — URL:
http://www.iprbookshop.ru/86504.html.

2. Epnaxos, JI. H. 3oom0orust ¢ ocHoBamu 3kojoruu : yueb. nocoodue / JI. H. Epgakos. —
Mocksa : UHOPA-M, 2019. — 223 c. — (Cpennee npodeccuonaabHoe obpazosanue). - ISBN 978-
5-16-013917-3. — URL.: https://new.znanium.com/catalog/product/960131.

3. [Munckuit, A. A. ®usuka : yueonuk / A.A. [Munckuit, I'.}O. ['pakoBckuii ; moj oo1I.
pen. FO.U. Muxka, H.C. IlypsimeBoid. — 4-e usn., uctp. — Mocksa : ®OPYM : UHOPA-M, 2019. —
560 c. : un. — (Cpennee npodeccronaibHoe obpazosanue). - ISBN 978-5-16-102411-9. — URL.:
https://new.znanium.com/catalog/product/1032302.

4. I'abpuensan, O.C. EctectBoznanue. Xumus: YueOnuk / O.C. I'abpuensH. — M.:
Academia. 2019. - 96 c.

JlononHUTENBHAS IUTEPATYPA!

1. Banosa (Konbuiosa), B. JI. Ananutndeckass XuMusi 1 GU3NKO-XUMHUYECKUE METOIbI
anamu3a / Bamosa (Komsoiosa) B.J1., Iapmmnaa E.W. - Mockga :Jlamxos u K, 2019. - 200 c.: ISBN
978-5-394-01301-0. — URL.: https://new.znanium.com/catalog/product/430507.

2. Crach, H. ®@. Obmas u Heopranuveckass xumust: crpapodruk st CITO / H. ®@. Cracs ;
nop pea. A. I1. Mnsun. — Caparos : [Ipodobpazosanue, 2019. — 92 c. — 978-5-4488-0022-1. — URL:
http://www.iprbookshop.ru/66393.html.

HNuTepHeT-pecypcesl:

1. IPRbooks : anexTponno-6mbmuoreunas cucrtema / DbC IPRbooks ; OO0 «Aii [1u
Op Meauay, 3IeKTPOHHOE TIEPHOIUIECKOE H3MaHue «Www.iprbookshop.ru». — Caparos, [2010-]. —
URL.: http://www.iprbookshop.ru/.
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2. Znanium.com : 3JEKTpOHHO-OMOIMoTeuHas cucrema / ObC Znanium.com, OOO
«Hayuno-uznarensckuit uentp Uadpa-M». —-Mocksa, [2011-]. — URL: http://znanium.com/.

3. HanmonaneHas snexrponHas oubmoreka (HObB) : @enepanbHast rocynapcTBeHHAS
uHdopMmarmonHas cucrema / MunucrepctBo Kynerypel PO. — Mocksa, [2004-]. — Pexxum nocryma:
https://rusneb.ru.
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