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PaGouas mporpamMma y4eOHON AMCLHILTHHEI «EcTecTBO3HAHME) pa3paboTaHa Ha OCHOBE
®I'OC cpennero obmero obpasoBanus (YTB. IIpHKa3oM MuUHACTEPCTBA 00pa3OBAHMA H HAYKH
P® or 17.05.2012 r. Ne 413 B pen. or 29.06.2017 r.) 1 Ha OCHOBE NIPUMEPHOH IPOrPAMMEI
061eo6pazoBaTensHOl  yueGHoM auctmiuHEl «EcTecTBO3HaHME» s NPOQEeCCHOHATBHBIX
06pa3oBaTeNbHBIX OpraHmsauuit, oxobpeHHol Hayuno-meronnmyeckum cosetom llenTpa
npodeccuonanbroro obpaszoanuss OIAY «PHUPO» u pexoMeHIOBAHHOM IS peanu3aliy
[IIICC3 CIIO ma 6a3e OCHOBHOrO OOINEr0 OGpA3oBaHMs C IMOJNYYEHHEM CPENHETO OOLIETo
oGpasosanus, mporokos Ne 3 or 21.07.2015 r. (yrousenns: mporokon Ne 3 or 25.05.2017 u
HMIT ot 11 okra6ps 2017 r. 3a Ne 01-00-05/925), ¢ yuerom ITOOII cpeanero obrero
o6pasoBanus, onobpenroil pemennem PYMO mno obumemy obpaszoBanuio (IPOTOKON OT 28
wrons 2016 T. Ne 2/16-3) no cnemmansaoct CITO conpanbHO-3KOHOMUYIECKOTO TPOGUIIA
43.02.10 «Typuamv».

Kadenpa-paspabotunk: Ko/ule[ok HHHOBAIMOHHBIX TEXHOJOIMH M IPEANPUHUMATENLCTBA
Bal'V.

PaBouyro porpaMMy COCTABHIL: =,/

/-""Z/Z(‘Q’f’,-//'/ [lenrTepoa E.M., nouent

(95— / __ VxumaAA, npenonasarems KUTI Bal'y
’/C/;’ 7.~ Kypunasuna I H., npenogasarens KUTII BalyY

PaGouas mporpamMma paccMOTpeHa 1 000peHa Ha 3acelaHut y1eOHO-METONMIECKOH KOMUCCHH
KUTII Bal'y

poTokoi Ne 1 OT « /w » M%{M (A 20 19_ roua
). (A -
Tlupexrop KUTII Bal'y [ / _ H.E. Mumynuna

[TporpamMma nepeyTBepKIAEHA:

Ha yueGHbIH o1, mpoToKoa No oT
Hupexrop KUTII Bal'y H.E. Mumyinuna

[TporpamMa mepeyTBepxKIeHa:

Ha yueOHBI# rof, mpoTtokos Ne oT
Hupexrop KUTIT Bal'y H.E. Mumynina

[TporpaMma nepeyTBepKIeHa:

Ha y4eOHbI# TOX, TPOTOKON No OT
Hupexrop KUTII Bal'y H.E. Mumynrzaa
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1. HACTIOPT PABOYE ITPOI'PAMMBI YYEBHOM JMCLUIIIAHDBI

1.1. O6aacTnL npuMeHenns padodeit NporpaMmel

Pa6ouas mporpamma oGuieoGpasoBaTenbHOR yueOHOH mucHMIUIMHBL «EcTecTBO3HAHME
Tpe/lHAa3HAueHa M W3YYeHHs eCTECTBO3HAHMA B INPOQPECCHOHATBHBIX 00Pa3OBATENbHBIX
OpraHM3alKsAX, PEAU3YIOMHUX 00pa3oBaTeNbHYIO IPOrpaMMy cpetHero obmero obpasoBaHus B
TpeJieNaX OCBOEHHS IPOrPaMMB! [IOATOTOBKHM crienuanucTos cpeanero 3seHa (IIIICC3) CIIO na
faze OCHOBHOro o0mero o0pa30BaHUS II0 CIENUAILHOCTH COIHAJbHO-IKOHOMUYECKOro
npoduns 43.02.10 «Typuzm».

1.2. Mecro yuebnoit gucuunannasi B crpykrype HIICC3

Vyebuasn mucuumumHa «EcTecTBO3HAHUE» ABISETCS yYeOHBIM IIPEIMETOM II0 BBIOOPY u3
obszarenpHoll npeaMeTHol obmactu «EcrectBennsie Haykm» @PIOC cpemmero obuiero
obpa3oBaHusl.

1.3. Iean n 3aa2a4u y4eOHOM TUCUMIIHHBI — TPEOOBAHNA K Pe3yJbTATaM OCBOCHMS
yueOHOH AN CIHIIIMHbI:

Conepyxanne mporpamMmbl «EcTecTBO3HAHME)» HAIPABICHO HA JOCTHIKEHHE CIIEAYIOUINX
neJieit:

- OCBOGHHME 3HAHMH 0 COBPEMEHHOM eCTECTBEHHO-HAYyYHON KapTHHE MUPa ¥ METOax
€CTECTBEHHBIX HayK; 3HAKOMCTBO ¢ HauboJIee BAXXHBIMA HICIMH U NOCTIDKCHUAMHU
eCTECTBO3HAHMS, OKA3aBIIMMHE OIIPEEIISIOIIEe BIMSHAC HA PA3BUTHE TEXHUKH M TEXHOJIOTHH;

- OBJIaICHAE YMEHUAMH IPUMEHSTE [IOTyUeHHbIE 3HAHUS 1711 O0BACHEHUS SBICHUH
OKpY’KaIOIIero MUpa, BOCIIPHATHA HHPOPMAIUH €CTECTBEHHO-HAYYHOTO U npodeccuoHaATBEHO
3HAYHMOTO COZIEPIKAHHS; PA3BUTHE HHTEIUICKTYaNbHBIX, TBOPUECKUX CIIOCOOHOCTEH 1
KPUTHHYECKOTO MBIILIEHHS B XOJIe MPOBEICHHUS NPOCTERIIIX UCCIIe/JOBAHIH, aHaNM32 SIBJICHUH,
BOCIPUATHS ¥ HHTEPIIPETALME €CTECTBEHHO-HAYYHOH HH(bOPMAIIIH;

- BOCIIMTAHHE YOEKIEHHOCTH B BOSMOXKHOCTH TTO3HAHMS 3aKOHHOH IIPHUPOJIBI X
HCITOIB30BAHMS JOCTH)KEHMHM €CTECTBEHHBIX HAYK Ul Pa3sBUTHS IIMBUJIM3AIIMN U NOBBIIICHUA
KadecTBa KU3HU;

- IPUMEHEHNE €CTECTBEHHO-HAYIHBIX 3HAHHH B IPO(ECCHOHANBHON ASATENBHOCTH 1
MTOBCEIHEBHOMN XU3HH [ obecnedeHUs 0€30MaCHOCTH KU3HEACATCIBHOCTH; TPaMOTHOTO
MCIIOJTF30BAHUS COBPEMEHHBIX TEXHOJIOTHH; OXPaHbI 3T0POBbA, OKPYKAIOIIEH CPE/IbL.

OcBoeHne coiepxanus y4eOHOH IucHMIUIMHBEL «EcTecTBO3HaHHE» obecrieunBaeT
IOCTIDKEHHE CTYAEHTAMH CIIEYIOMUX Pe3yabTATOB:

* IMYHOCTHBIX:

- YCTOWUMBEIA MHTEpEC K HCTODHH M JOCTIKEHHSM B OOJacTH €CTECTBCHHBIX HayK,
YyBCTBO FOPIOCTH 33 POCCHHCKHE ECTECTBEHHbIC HAYKH;

— POTOBHOCTb K MPONO/DKEHHIO 00pa3oBaHus, MOBBILUEHHIO KBAIK(pHUKAIUY B n30pa"HoOn
IpohecCHOHATILHON AeSTENIBHOCTH C HCIIONBb30BaHHEM 3HAHUH B 00aCTH €CTECTBCHHBIX HAYK;

— 06BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIHI B 00/1aCTH €CTECTBEHHBIX HayK ML
yenoBeka W OOIIECTBA, YMEHHE HCIIONb30BATh TEXHONOTMYECKHME HOCTHXEHUs B 0ONIacTH
Gu3MKH, XUMMH, OHOJOTHH JUIS TIOBBIIIEHHA COOCTBEHHOTO HMHTEIIEKTYalbHOTO Da3sBHUTHS B
BBIOPAHHOM TPOGECCHOHANBHOR IEATCIBHOCTH;

— yMeHHE INpPOaHAIM3MPOBATh TEXHOICHHBIC MOCIHENCTBUS Uil OKPYXAroleH Cpensl,
GBITOBOM M IPOU3BOICTBEHHON NEATEIFHOCTH YeJIOBEKA;

— FOTOBHOCTEL CAMOCTOSATEIHHO HOOLIBATEL HOBEIE /I ¢€0S €CTECTBEHHO-HAYYHbIC 3HAHMS
C WCIIONB30BaHUEM IS 3TOTO JOCTYMHBIX HCTOYHHKOB HH(OPMALIMH,
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— yMEHHME YIPaBJIATh CBOSH I103HABATENHLHON [IESTENBHOCTBIO, IMPOBOMUTE CAMOOLEHKY
YPOBHS COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BHTHSL,

— yMeHHe BBHICTpPAuBaTh KOHCTPYKTHBHEBIE B3aUMOOTHOLICHHS B KOMAHIE IO PEIICHHIO
o01mx 3a1a4 B 00J1aCTH €CTECTBO3ZHAHUA,

* MeTanpeIMeTHBIX:

- OBNAJECHHE YMEHMSIMH M HABBIKAMH Da3IMYHBIX BHJOB [I03HABATCIBHON NESTEIBHOCTH
171 M3Y4YEHUS PA3HBIX CTOPOH OKPYIKAIOLIEr0 ECTECTBEHHOTO MHPa;

~ [pUMEHEHHE OCHOBHBIX METOIOB [O3HAHWS (HAOJIONEHHUS, HAYYHOTO OKCIIEPHMEHTA)
JUIS M3y4EHHWs pa3MyHbIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHHBI MHPA, C KOTOPBIMH
BO3HHKAET HEOOXOIUMOCTh CTAIKMBATELCS B TpodeccHoHaIbHON chepe;

— yMeHHE OINpejeNiATh LEeTd W 3aJadud JesTeNbHOCTH, BHIOMparh cpeicTBa JUIA MX
JOCTHXKCHUS Ha ITPAKTHKE,;

— yMeHHe MCIOJb30BaTh PAa3lIMYHBIC MCTOUHMKHM IS TOJYYEHHs eCTeCTBEHHOHAYYHOH
MHGbOPMAIINH U OUEHUBATH €€ JJOCTOBEPHOCTH IS JOCTHKEHHS IOCTABICHHBIX LEIeH U 3a/1a4;

* IpeIMeTHBIX:

- IIeMOHCTPHPOBATh Ha IIPUMEPAX PONb €CTECTBO3HAHUS B PA3BUTHH 4eII0BEUESCKOM
[UBAJIM3ALINY;

- BBLIEJIATH NEPCOHANBHBIN BKIIAJ BEMHKHUX YIEHBIX B COBPEMEHHOE COCTOSHIE
€CTECTBEHHBIX HAYK;

- TPaMOTHO IIPHMEHSATb €CTECTBEHHO-HAYYHYIO TEPMHHOJIOTHIO IPU OTIUCAHUH SIBJICHUH
OKPY>KaroLEero Mupa;

- 060CHOBAHHO MPUMEHSATH IPUOOPHI VT N3MEPEHHUS | HAOIIOACHHUS, UCIIONB3YS
OTIFICAHHE MU TIPSLTOKEHHBIH aNTOPATM 3KCIIEPHUMEHTA ¢ [ENBIO MOy IeH s 3HAHHA 00
00BbEKTE U3YUCHHUS;

- BLISBJIATH XapaKTep ABAEHHMI B OKpyKalollel cpefe, IOHAMATh CMBICH HA0MONaeMBbIX
IIPOLIECCOB, OCHOBBIBASCH HA €CTECTBEHHO-HAYYHOM 3HAHUHM; HCIIONB30BATH U1 OTIHCAHHS
XapakTepa MPOTeKaHus NPONeccoB GU3MIECKIe BEIMYHHbI H IEMOHCTPUPOBATE B3AHMOCBS3b
MEXTy HUMH;

- OCYIIECTBIIATH MOJIETMPOBAHHE TIPOTEKaHUsA HAOJIOIaeMBIX TTPOLIECCOB C YHETOM
IPaHUI IPUMEHHMOCTH HCIOJIB3YEMBIX MOLCIICH;

- KPUTHYECKH OTEHUBATH, HHTEPIIPETHPOBATH H 00CYKIATh HHPOPMALIHIO,
comepsxantytocst B cooburennsx CMU, pecypcax VHTepHeTa, HayYHO-TIOMYIAPHBIX CTATBAX C
TOYKH 3PEHHS €CTECTBEHHO-HAYIHOH KOPPEKTHOCTH; JIeJIaTh BHIBOJILI HA OCHOBE JIATCPAaTyPHBIX
JAHHBIX;

- IPUHUMATH APrYMEHTHPOBAHHBIE PELUCHHS B OTHOIICHHH IIPUMEHCHUA pa3zHoOOpa3HBIX
TEXHOJIOTHI B TPOQECCHOHANBHOMN IeSTENBHOCTH U B OBITY;

- W3BJIEKATh M3 OIUCAHMUS MALIHMH, IPHOOPOB U TEXHUYECKUX YCTPOHCTB HEOOXOAMMBbIe
XapaKTePUCTHKH [UIsi KOPPEKTHOTO HX HCIIONb30BAHMS; OOBSCHATE PUHITHIEL, IOTOKEHHBIC B
OCHOBY paboThI IPUOGOPOB;

- OPraHM30BBIBATH CBOIO AETEIBHOCTD C y9ETOM IPHHIHIIOB YyCTOHYHBOTO Pa3BATHS
CHCTEMBI «IIPHpPOIa—00IIecTBO—UeN0BeK» (OCHOBBIBAICH Ha 3HAHUAX O IMPOLECCax MepeHoca U
TpaHcHOPMAIMH BEIECTB ¥ JHEPrHii B IKOCHCTEME, PA3BUTHH H QYHKIHOHUPOBAHUH
6rochepsr; 0 CTPYKTYpe MOMYIALME ¥ BUA, aanTalisIX OpraHu3MOB K cpene oOuTanus,
CBOMCTBAX BKOJIOTHUECKUX (PaKTOPOB; PyKOBOACTBYSICh IPHHIMIAMH PECYPCOCOepeKeH S I
6e30MacHOro NPUMEHEHHs MaTePHAIIOB H TEXHOJIOTHHM; COXpaHsis GHOIOTHIECKOe
pasHoobpasue);

- 060CHOBBIBATh TIPAKTHYECKOE MCIIOIH30BAHME BEMIECTB H UX PEAKIUH B
IPOMBILLJICHHOCTH U B OBITY;

- OGBSICHSTB POJIb OMpPEENEHHBIX KJIACCOB BEIIECTB B 3arPA3HEHUH OKPYKAKOMIEH CpPe/bt;

- ,lleﬁCTBOBaTL B paMKax paBHJI TEXHUKH 6e301acHOCTH M B COOTBETCTBUH C
MHCTPYKIMSMHE TI0 IPUMEHEHHIO JIEKapCTB, CPEICTB OBITOBOHR XUMHH, GBITOBBIX JNEKTPAIECKAX



puGOPOB, CIOXKHEIX MEXAHU3MOB, IOHUMAs €CTECTBEHHO-HAYYHBIE OCHOBBI CO3JaHMA
IpeANUCaHuN;

- popMHpPOBATH COOCTBEHHYIO CTPATETHIO 3m0poBhecheperaromero (paBHOBECHOTO)
NUTAHHUA C YIETOM OHOJIOTHUECKOH 11e1eco00pasHOCTH, POJIM BEIMECTB B MUTAHUN U
H3HEIeATCIbHOCTH XKHUBBIX OpPraHU3MOB;

- 00BSICHATH MEXAHM3M BIIMSHUSA Ha )KUBBIC OPTaHU3MBI JNEKTPOMArHUTHLIX BOJIH U
PaZIHOAKTHBHOIO U3ITYUCHHs, @ TAKKe NCHCTBHS AJIKOT0/Isl, HHKOTHHA, HAPKOTHYECKHX,
MyTareHHbIX, TEPATOT€HHBIX BEILECTB Ha 3/0POBLE OPraHU3Ma U 3apOBILIEBOE PA3BUTHE,

- BLIOMpATh CTPATErrio MOBEICHNS B OBITOBBIX U YPE3BbIYAMHBIX CHTYaIHsAX,
OCHOBBIBAsICH HA IOHUMAHMY BIIMSHMS Ha OPraHu3M 9eloBeKa GU3HUECKUX, XHMHYECKHX H
OuOIOrnyeckux (HakTopoB;

- OCO3HAHHO JEUCTBOBATh B CHTYallMl BbIOOpA NPOLYKTa UIH YCIYTH, IPUMEHISA
€CTECTBEHHO-HAYYHBIE KOMIIETEHLUH.



2. CTPYKTYPA U COJEPKAHUE YUEBHOM JTUCIIATIJINHBI

2.1. O6bem yuebHoi AMCHUIIHHGI ¥ BHILI Y4eOHOH padoThI

Bun yueGHO# paboThl Obpem gacoB
O6bem 06pa3oBaTeJIbHON NPOrPaMMBbl Y4eOHOH AMCHHILIHHDI 162
B TOM YHCJIE!
TEOPETHIECKOE 00YIECHHE 62
nabopaTopHEIe pabOThI 30
PaKTHYECKUE 3aHATHS 16
VHIUBUIYaIbHBINA IPOSKT
KOHCYJBTALlUH
caMocToATeNbHas paboTa 00yJaroIerocst (BCero) 54
B TOM YHCJIE!
caMocTosATeNbHas paboTa Hall HHAXBULYAJIbHBIM [IPOEKTOM
I[IpomexyTouHas aTTeCTANHUA
mexywuti KoHmpoais / Ougheperyuposanivlil 3a4ém
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3. XAPAKTEPHUCTUKA OCHOBHbLIX BUJIOB YYEBHOH! AESITEJIBHOCTH

CTYJAEHTOB

COEPXAHHME
OBYUYEHUA

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB
JEATEJILHOCTU CTYAEHTOB (HA YPOBHE YUEBHbIX
JENCTBUN)

OUN3UKA

Breaenne

PasButHe criocoOHOCTEH SCHO M TOYHO H3JaraTh CBOM MEBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOYKY 3PEHMs, BOCTIPUHMMATh U
AHATM3UPOBATh MHEHHMS COOECEeNHMKOB, NpH3HABas IPaBoO
IPYroro 4egoBeKa Ha HHOE MHEHHE.

[IpuBeneHne OPUMEPOB BIMSHUS OTKPHITMH B (Qu3uke Ha
IPOTPecC B TEXHUKE U TEXHOJIOTHH IPOU3BOJICTBA.

Mexannka

Knnemaruka

OsnakoMjieHde CcO  crmocobamMy  ONHCAaHMS  MEXaHHUYECKOro
IBHKEHHUS, OCHOBHOM 3anadeil MexaHuku. V3ydeHne OCHOBHBIX
(GU3NYECKHX BENMUHH KHHEMATHKH: IEPEMEINCHHUS, CKOPOCTH,
yckopenust. HaOmroneHue OTHOCHTENBHOCTH —MEXaHHYECKOIo
nBikenns. GopMynupoBaHUe 3aKOHA CII0XKEHHS CKOPOCTEH.
Wccnenopanie paBHOYCKOPEHHOTO MNPSMOIMHEHHOTO IBMIKCHHUS
(na mpuMmepe CBOOOTHOTO MAJEHHS TEN) M PABHOMEPHOTO
JABHKCHUSI T€Ja 10 OKPYI)KHOCTH.

[ToHuMaHWe  cMbICjla  OCHOBHBIX ~ (U3MYECKMX  BEJIMYHH,
XapakTepHU3yOIINX  pPaBHOMEPHOE  IBHXKEHME  Teja 1O
OKPY)KHOCTH.

JIuaaMmuka

[TosuManue CMBICNIA Takux (U3HUeCKHUX MOJENeH, Kak
MarepuaigbHas ~TOYKa, HHEpUMAlIbHAas CHCTEMa  OTCYeTa.
VsMepeHne Macchl Tella PasIMYHBIME criocobamu. Hsmepenue
CHJI B3aUMOJIEACTBHS TeJl. BhrurcneHne 3Ha4YeHNs YCKOPEHHUS Tell
10 U3BECTHBIM 3HAYCHUSAM ISHCTBYIOMUX CHII B MACC TEL.
VMeHHe pa3aMyarh CHIy TDKeCTH U Bec Tena. OObACHEHHE M
IIpUBENEHNUE TNPUMEPOB SIBIEHHS HeBecoMocTH. Ilpumenenue
OCHOBHBIX NOHSTHHM, (OPMYJ U 3aKOHOB IHHAMHMKH K DEIICHHIO
3anad.

3aKoHbI
COXpaHeHHs
B MEXaHUKe

OOpscHeHHE PpEaKTUBHOTO JBM)KEHUS Ha OCHOBE 3aKOHA
COXpaHeHHs1 WMIyabca. IlpuMeHeHHe 3aKOHAa COXPaHEHHs
MMIIYJIbCa JUIS BBIMHCIICHUS U3MEHEHMH CKOPOCTEH TeN Npu ux
B3auMoOJiecTBUSAX. Bprunciienne paboTel CHI M M3MEHEHHUS
KMHEeTUYEeCKOW sHepruu Tena. BpIUHCIeHHEe NOTEHIMAIILHOM
SHEPrMMd Tel B TPaBUTAllMOHHOM TIIoje. XapaKTepHCTHKA
IPOM3BOMUTENIBHOCTH MAIlMH M JBUraTelled ¢ HCHOIB30BaHHEM
TOHATHSA MOUIHOCTH.

OCcHOBbI MOJIEKYJISAPHOI (PU3NKH H TEPMOJIHHAMHKH

Moanexyasipuast
puzuxa

dopMyIMpOBaHHE OCHOBHBIX TOJOKEHMH MOJIEKYJISIpHO -
KMHETHYECKOM TeOpHHU. BhINONIHEHNE 3KCIIEPUMEHTOB, CIIyXKalluX
000CHOBaHHEM MOJIEKYIIPHO-KMHETHYECKOH TEOPHUHU.
Habmonenne GpOYHOBCKOrO ABMXKCHHMS M siBiaeHMA Iudysuw.
OrnpefienieHre apaMeTpoB BEIECTBA B Ta3000pa3sHOM COCTOSHUH
Ha OCHOBAHHMY YPAaBHEHUS COCTOSHUS HIEAIBHOIO rasa.

[IpencraBienne B BuAe rpaduka H30XOPHOTo, M300apHOro u
H30TEPMUUECKOTO IIPOIIECCOB. Beraucnenue cpenHeit
KAHETHYECKOW OJHEPrUH TEIUIOBOTO JBHXKEHUS MOJIEKYN 110
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U3BECTHONW TeMIeparype BellecTBa. l3MmepeHne BIIQXKHOCTH
BO3/yXa.

Tepmoannamuka

DKCIIEpUMEHTANIBHOE ~ HCCIIeOBAHHE  TEIUIOBBIX  CBOMCTB
BEIlECTBA. Pacuer KOoJIMUecTBa TEIUIOThI, HEOOXOIMMOIo s
OCYIIECTBJIEHHs IIpOIecca IPEBPalIeHus BELIECTBA M3 OJHOTO
arperaTHOro0  COCTOSIHMS B Opyroe. Pacyer  W3MeHEHHs
BHYTPEHHEW 3HEPruH Tel, paboThl M IEPENaHHOro KOJMYeCTBa
TEIUIOTBl HA4 OCHOBAaHHH IIEPBOrO 3aKOHAa TEPMOIMHAMUKH.
O6BAcHEHNE TPUHITUNIOB NSHCTBUS TEIIIOBLIX MALUMH.

OCHOBBI JIEKTPOAUHAMHUKH

JIEKTPOCTATHKA

BrruucneHne CHjl B3aMMOJEHCTBUS TOYEUYHBIX DJIEKTPHYECKUX
3apAIOB.

BrIumiclieHHe HANPSHKEHHOCTH W IIOTEHIHMANa JIIEKTPUYECKOTO
IOJsl OJHOTO H HECKONBKHMX TOHYEHUHBIX 3apsnoB. MsmepeHue
Pa3sHOCTH TOTEHIHANIOB.

[IpuBenenye MPUMEPOB  IPOBOJHUKOB, JHAJEKTPHKOB U
KOHJICHCATOPOB.

HabmofeHue ABJAEGHHS  OJIEKTPOCTATHYECKOM  MHIYKUIHH U
SBIEHHS  [ONApU3aliy  OUOJIEKTPUKA,  HAXOIAWIerocs B
5JIEKTPUIECKOM IIOJIE.

IMocrosHHBLIN TOK

M3MepeHne MOLIHOCTH 3MeKTpideckoro Toka. Mamepenne D/1C u
BHYTPEHHEr0 CONPOTHBIEHHUs HCTOuHMKa Toka. COop
UCIIBITAaHHWE DIIEKTPUUECKUX LENeH ¢ PasiMyYHBIM COCAMHEHHEM
IIPOBOJTHHUKOB, pacyeT MX [TapaMeTpOB.

MarauTHoOE moJie

Habmromesue HeWCTBHS MArHMTHOIO IIOJII Ha IIPOBOJHHK C
TOKOM,

KapTHHOK MarHUTHBIX Tosedl. dopmynupoBanue Npasuia JIeBoi
PYKH IUI1  ONpejesieHHs  HampaBleHHMs CHIbl  AMmepa.
BblulcleHle CHJI, JASHCTBYIOIIMX Ha MPOBOMHMK C TOKOM B
MarHUTHOM  IIOJIe,  OOBACHEHHWE  MNpHHIMNA  JCHCTBHSA
3MeKTpoABHraTens. ViccienoBaHne SABIEHHS 3NEKTPOMATHUTHOM
WHTYKIVH.

Koaeb0anua u BOJTHBI

MexanuuecKkue
K0J1e0aHUs U BOJIHbI

[TpuBeneHue IIPUMEPOB KoJe0aTeIbHbIX JIBYDKCHUH.
HccnenoBanue 3aBUCHMOCTH nepuona KoneGaHui
MaTEeMaTHYECKOr0 MasTHHKA OT €ro JUIMHBI, MACChl M aMIUIATYIbI
xoneGanuit. OmpeneneHne YCKOPEHHs CBOOGOIHOrO IMalCHUs C
TIOMOIIBIO MaTeMaTHIECKOro MasTHiKa. Habmonenne xonebanui
3By4Yauiero TeJia. HpI/IBeJIeHHe 3HAYCHUS CKOPOCTH
paclpoCTpaHeHHs 3ByKa B DasIM9IHBIX Cpelax. YMEHHe
OOBACHSTH HCIIONBL30BAHNE YIBTPA3BYKa B MEIUIIMHE.

DJIEeKTPOMATHUTHEBIE
KOJ1Ie0aHHUS ¥ BOJTHBI

Habnonenre OCHMIIOrPaMM TapMOHMYECKUX KONeOaHHMH CHIIBI
TOKa

B uenu. OObBACHEHHE TMPEBpAILCHHUS JHEPIUHM B HACATHHOM
K0J1e0aTeIbHOM

KoHType. M3ydeHue ycTpoHicTBa M [NpPUHUMIIA [IEHCTBHA
tpancopMaTopa. AHAIN3 CXEMBI NEPENaun ICKTPOIHEPTUH Ha
Gonpmme  paccrosiHus.  [IpuBeneHwe  IPUMEPOB  BUIOB
pagrocBA3K. 3HAKOMCTBO C YCTPOMCTBaMHM, BXOMSIUMMH B
CUCTEMY PaJInOCBsI3N. OGcyxaenue ocoOeHHoCTEH
pacnpoCTpaHCHUA PpazyOBOJIH.

CaeroBbi¢ BOJTHDI

HpHMGHeHI/Ie Ha IPaKTHKE 3aKOHOB OTPaXXCHHS H IPCIIOMIICHHUS
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cBeTa IpH pelueHuu 3ama4. Habmonenue sBieHUs IUPPAKIMHA U
JUCIIEPCHH CBETa. YMEHHE CTPOMTH H300paXECHHs NPEIMETOB,
JiaBaeMBble JIMH3aMH. PacyeT onTiueckoi CHIbl THH3HL.

DJieMeHThI KBAHTOBOH (PH3HKH

KBanrToBhIe
CBOHCTBa CBeTa

Habnronenune (hOTORNEKTPUUECKOTO addexTa. Pacuer
MaKCHMaJIbHOH
KUHETHIECKON SHEPIUH MIEKTPOHOB Ipu GoTodddexte.

duznka atroma

dopMynupoBanue noctysatoB bopa. Habmonenune nuxedvyaToro
U HENPEPBIBHOTO CHEKTPOB. Pacder 4acTOTHl M JUIMHBI BOJIHBI
HCNYyCKaeMOro CBeTa IpH IEPeXolJe aroMa M3  OJHOro
CTaIIMOHAPHOT'O COCTOSIHMS B Apyroe. OObsCHEHHE IPUHIMIIA
JefcTBHA Jlazepa.

Dusznka aToOMHOTO
saapa u
3JIEeMEHTApPHBIX
JacTHIL

Habmiogenne TpekoB anmbda-yacTdl B Kamepe DBuibcona.
Pervcrpanus sSOEpHBIX M3IYYeHHH C IIOMOLIBIO CHUETYMKA
Ieiirepa. Pacuer sHepruu cBsi3M aTOMHBIX suep. [loHumanume
IEHHOCTH HAy4YHOr0 TMO3HAHMA MHpa HE BooOmE A
Yea0BeYeCcTBa B LEJIOM, a JJIS KaXJoro oOydarolerocs JH4YHO,
LIEHHOCTH

OBIAJIEHUS METOJIOM HAYYHOrO MO3HAHUS MJIA JOCTHIKEHUS
ycnexa B JJI000M BHIE MPAKTHYECKON NeSTENLHOCTH.

Bceniennasi 1 ee IBOJIIONMA

Ctpoenue u

OO6bsicHeHHEe MOJEIIH pacliupsomencs Beenennoi.

pa3BuTHE
Bceesennoi
IIpoucxoxnenune HaGmoneuune 38e3n, JIyHel U miaHer B Teneckon. Habmonenue
CoJrHeTHOI COJIHEYHBIX MSTEH C TIOMOIIBIO TENECKOTIA.
CHCTEMbI
XUMMHA
Beenenue PackpbiTHe BKJIaga XUMHUYECKOH KapTHHBI MUpa B EAHHYIO
€CTECTBEHHO-HAYYHYIO KapTHHY MHpa. XapakTepUCTUKa XUMHHU
KaK TTPOU3BOJUTEILHOHN CHIIBI O0IIECTBA.
Baxueitmue VYMeHne OaTh ONpPEHEeNCHWE M OINEepHUpOBaTh  CIEAYIOIIUMU
XHMHYECKHe XUMHYECKIMHU
NOHATHS MOHATHAMM. «BEIIECTBO», «XUMHUYECKHUH 3IEMEHT», «aToM»,

«MOJIEKYJIa», «OTHOCHUTEIBHBIC AaTOMHad H  MOJICKYJIIpHas
MAacchel», «HOH», «aJJIOTPOIIHA», «HU30TONBI», «(XHUMHYCCKaAA
CBA3L», «OJIICKTPOOTPHUIATECIIBHOCTE», «BaJICHTHOCTBY», (CTCICHB
OKHCJICHUSI», «MOJIb», «MOJIIPHasA Maccay, ((MOJIHpHBIﬁ o0BeM
ra3006pa3Hbe BCIICCTB», «BCIICCTBA MOJICKYJIAPHOTO %4
HEMOJIEKYJIIPHOTO CTPOCHHUA», «PACTBOPBI», «IJICKTPOJIMT H

HEJJICKTPOJIHUTY, «IJICKTPOTIUTHHICCKAA JUCCOITHAITUA»,
«COKHUCIUTCIIb H BOCCTAHOBHTECIIb», «OKHUCJICHHC )44
BOCCTaHOBJICHHE), «CKOPOCThH XHMHYCCKOMH PEeaKInu,
(XHUMHYECKOC PaBHOBECHUEY, (<y1’ﬂ€pOIIHI>II71 CKCJICT»,

«(YHKIMOHAIbHAS IPYIINay, KH30MEPUSY.

OcCHOBHBIE 3aKOHBI
XHMHH

GopMyIMpOBaHHE 3aKOHOB COXPAHEHMS MAacChl BEIECTB U
IIOCTOSHCTBA COCTaBa BEIIECTB. YCTAHOBJIEHHE IIPHYMHHO-
CNIENCTBEHHOM CBSI3H MEXIy COIEPKAHHMEM OJTHX 3aKOHOB H
HanyucaHueM XuMHYeckux ¢opMya HU ypaBHeHui. Packpeitue
dusryeckoro cMpicia CUMBOJMKY [lepuomuyeckod TaOJMIIEI
xuMudeckux snementos J[. Y. MenneneeBa (HOMEpOB 3JIEMEHTA,
IepUosia, TPYINbI) H YCTAHOBJIEHHE IPHYMHHO-CJIEACTBEHHON
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CBSI3M MEXY CTPOCHHEM aToMa U 3aKOHOMEPHOCTAMU H3MEHEHUS
CBOMCTB 2JIEMEHTOB ¥ 00pa30BaHHBIX MMM BEIIECTB B IIEPHOJAX U
rpynmnax. XapakTepHCTHKa 3JIEMEHTOB MAJBIX MEPUOIOB IO UX
nosnoxennto B [lepuoamueckoit cucreme J1. Y. Menzeneena.

OcHoBHbBIE TeOpHH
XHMHH

YceranoBnedue 3aBUCHMOCTH CBOMCTB XHMHUYECKHUX BEINECTB OT
CTPOEHHSI aTOMOB O0pa3ylOIUX HX XHMHYECKHX 3JIEMEHTOB.
XapakTepuCTHKa BaXXHEHIINX THIOB XMMMYECKHX CBA3CH H
OTHOCHUTEIBHOCTH 3TOH Turongorun. OOBICHEHHE 3aBHCHMOCTH
CBOMCTB BENIECTB OT MX COCTaBa U CTPOCHHS KPHCTAIHYSCKHX
pemerox. @PopMyIHpOBaHME OCHOBHBIX IIONOXCHHM TeopuH
BIIEKTPOJIUTHYECKON MUCCOLMALMH M XapaKTepHUCTHKAa B CBETE
STOW TEOpPUH CBOMCTB OCHOBHBEIX KJIaCCOB HEOPraHMYeCKUX
coemuuennii. GOpMyNMpPOBaHHE OCHOBHBIX MOJIOKEHHH TEOPUH
XUMHYECKOIO0  CTPOEHHS  OPraHMYeCKHUX  COCHUHEHMH H
XapaKTEPUCTHKA B CBETE 3TOH TEOPHHM CBOWCTB BaXKHEHIIUX
TPEJICTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHECHHH.

Baxueiimmue
Bel[eCcTBA
U MaTepHaJbI

XapakTeprcTHKa CTPOCHHS aTOMOB M KPHCTA/UIOB U Ha OTOH
OCHOBE —

o0mMxX (QHU3MYECKUX ¥ XUMHYECKHX CBOMCTB METAIOB H
HEMETAJIJIOB.

XapakTepucTiKa COCTaBa, CTPOEHMA, CBOWCTB, IIOJNyYEHHS H
IpUMEHEHNE BaXKHESUIIINX HEMETAIOB. XapaKTepUCTHKA COCTaBa,
CTpOeHMst ¥ OOIIMX  CBOMCTB  B@KHEHIIHX  KIIACCOB
HEOPraHWUYeCKHX coequHeHui. Onmcanme cocTaBa M CBOWUCTB
BAKHEUIINX  [pe[CTaBUTENICH  OpPraHHYECKHX  COCAMHEHHH:
METaHoJa M JTaHOoJa, CIOXHBIX OS(HpPOB, JKUPOB, MBI,
KapOOHOBBIX KHCIOT (YKCYCHOM KHCIIOTHI), MOHOCaXapuIoB
(TJTFOKO3BI), QrcaxapuioB (caxapo3sl), MOIHCaxapuIoB (KpaxMana
M LEION03bI), aMHUHOKHCIOT, O€JIKOB, HCKYyCCTBEHHBIX U
CHHTETHUYECKUX MTOJIMMEPOB.

XuMHYeCKHH A3BIK
U CUMBOJIHKA

Hcnons3oBanue B yueOHOU 1 IpohecCHOHANBHOMN NeATeNbHOCTH
XAMHYECKAX TEPMHHOB M CHMBOJHMKM. HasbiBaHne H3yueHHBIX
BEIIECTB 10 TPUBHAIBHOM MM MEXIYyHAPOJAHOH HOMEHKJIATYpe U
OTpaX€HHE COCTaBA THX COEIUHEHHM C MMOMOIIBIO XUMHUECKHX
dopmyn. OTpaxeHHe XUMHYECKHX TMPOLECCOB C TIOMOIIBIO
ypaBHEHHH XMMHUYECKUX PEAKLIMH.

Xumuueckue O6BbsicHeHME CYIIHOCTH XAMHYECKHX IIPOLIECCOB.
peaKuuu Knaccudukauus
XUMHUECKHUX PEAKIMi 10 pa3IMYHbIM IPU3HAKAM.
XumMuuecKHH BrimonHEHWE ~ XMMHYECKOTO  OIKCIIEPUMEHTAa B ITOJHOM
IKCIePHUMEHT COOTBETCTBUH
c TmpaBunaMH  TeXHuKH  OesomacHocTtH.  Habmonenne,
dukcupoBaHHe W  ONHCAHME pPE3yJIbTATOB  [IPOBEACHHOIO
DKCIIEPUMEHTA.
Xumnueckas [Tposenenue CaMOCTOSITENIEHOTO TIOKCKa XAMHYECKON
uapopmanus nHpOpMaLH

C  WCHONB30BAHUEM  pA3MYHBIX  HCTOYHUKOB  (HAy4HO-
TIOMYJIAPHLIX M3JAHUH, KOMIBIOTEPHBIX 0a3 IaHHBIX, PECYPCOB
MHTepHeTa); UCIOJIB30BAHME KOMITBIOTEPHBIX TEXHOJOTUH ISt
00pa0OTKM ¥ Tepelavd XHMU4YecKoH HHpopMauun H e
NpeICTaBICHHs B PasIMyHbIX popMax.

IpoduiibHOE H

O0bsicHeHHE XHUMHYECKUX HBHeHHﬁ, MNPOUCXOIAINX B IIPUPOJC,
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npogeccnoHaILHO
3HAYHUMOE

coJepKaHue

OBITY

u Ha npousBoicte. CoOmoneHHMEe NPaBHI IKOJIOTHYSCKU
IPaMOTHOTO MOBENEHUS B OKpyxatomel cpene. OneHka BIHSHUS
XMMHYECKOIO 3arps3HEHMs OKPY)Karolled cpelbl Ha OPraHu3M
YeJloBEKa U Jpyrue JkuBble opraHu3Mbl. CoOmoneHne NpaBuil
OesomacHoro  OOpalleHHs ¢ TOPIOYMMH M TOKCHYHBIMU
BellecTBaMK, JjabopaTopHbiM obOopynoBaHueM. KpuTHueckas
OLIEHKA JIOCTOBEPHOCTH KUMAIECKOR uHpOpMaIHH,
HOCTYIAOLIEeH W3 Pa3sHBIX UCTOYHUKOB.

BUOJIOI'UA

buonorus —
COBOKYNHOCTDb HAYK
0 JKHBOH npupoie.
MeToabl HAY4YHOT O
MO3HAHHUSA B
OuoJIoTuN

3HAaKOMCTBO ¢ 0OBEKTAMU U3y4YeHHUs OMONIOruH. BBIABICHHE POIIN
Ouonoruu B GOPMUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHON
KApTHHBI MUpPa U TIPAKTHIECKOH NeATeTbHOCTH JIFOAEH.

Kaerka

3HAKOMCTBO C KJIETOYHOH TEOpHeH CTPOEHUS OpPraHu3MoOB.
[TonyueHWe  MpPEACTABICHUS O PONH  OPraHHYECKUX U
HEOPraHWYECKMX BEMIECTB B KIIETKE. 3HAHHE CTPOCHHUS KIIETOK IO
pesyipTaraM paboTBl CO CBETOBBIM MMKPOCKOIOM. YMEHHE
ONHCBHIBATL  MHUKpONpenapaTbl KJIETOK pPacTeHHH. YMeHHe
CpaBHUBAThH CTPOCHUE KIETOK PACTEHUH M JKMBOTHBIX IO TOTOBBIM
MUKpOITpenaparam.

Opranusm

3HaHME OCHOBHBIX CITOCOGOB Pa3sMHOXKCHHMsSI OPTaHU3MOB, CTaIHH
OHTOTEHE3a Ha TpHMepe dYejoBeka. 3HAaHHE  IIPUYHH,
BBI3BIBAIOIMX HAPYLIEHWs B Pa3sBUTHHM OPraHU3MOB. YMEHHE
IOJIb30BATECA T[EHETUYECKONW TEPMHHOJIOTHEH H CHMBOJIMKOH,
pemars ~ OpOCTeduIMe — TeHeTWYecKWe  3ajavd.  3HaHue
ocoGeHHOCTeH HACNIEACTBEHHOM ¥ HEHACJeACTBEHHOH
H3MEHYHMBOCTH U MX OHONIOTMYECKOM POJIM B 3BOJIOLMH KHMBOI'O.

Bun

VMenue aHalu3upOBaTh M OLCHUBATH DPAa3IMYHBIE THUIIOTE3BI
IIPOMCXOXKICHUS KU3HU Ha 3eMiie. YMEHUE MPOBOIUTE OIMCAHHE
ocobeil omHOro BuIa 1O MOP(OIOrHIECKOMY KPHUTEPHIO.
Passutue criocoOHOCTEH SCHO M TOYHO M3JIaraTh CBOH MBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOYKY 3PEHMSA, BOCIIPHHUMATH U
AHAIM3UPOBATh MHEHHMA COOECENHUKOB, IIpH3HABas MpPaBoO
JAPYroro 4dejoBeKa Ha HHOE MHEHHE, YMEHHE JI0Ka3bIBaTh
POJCTBO YeJOoBeKa ¥ MIEKONHMTAIOIMX, OOMHOCTh M PAaBEHCTBO
YeJIOBEUYECKUX pac.

JKOCHCTEMBI

3HaHHE OCHOBHEIX DKOJIOTHYECKHX (PAaKTOPOB M HX BIMAHMS Ha
Oprauu3Mbl. 3HaHHE OTIIMUYMTENHHBIX NPU3HAKOB UCKYCCTBEHHBIX
coobuiecTs - arposkocucteM. [lomydeHue MIpencTaBICHUA O
cXeMe JKOCHCTEMBI Ha mpuMmepe Ouocdeprl. JlemoHcTpanus
yMEHHS TOCTAHOBKM IeJed JeATEeNbHOCTH, IUIAHHPOBaHMe
cOOCTBEHHOM HESTCIBHOCTH JUIS JOCTWIKEHHMS IIOCTABJICHHBIX
esel, NpeaBUICHUS BO3MOXKHBIX PE3yJbTATOB ITUX ICHCTBUM,
OpraHW3aliel  CAMOKOHTPOJS M OLEHKM  IOJyYEeHHBIX
pesynsTaroB. OOydyeHue COOMIONEHMIO IPaBUIl ITOBCACHUS B
npupoje, GepeKHOMY OTHOIICHHIO K OHONOrHYECKHM OOBEKTaM
(pacTCHMAM ¥ JKUBOTHBIM M HX COOOLICCTBAM) M MIX OXpaHe.
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4. YCJIOBUSI PEATIM3ALIAA YYEBHOM JUCITATLIMHBI

4.1. MartepuajibHO-TeXHHYecKoe obecneyeHne

JIns peanu3anuy MporpamMMbl yaeOHOH AUCHUIUINEE] « ECTECTBO3HAHHEY BXOIAT:

- Kabuners « Puszuxu», « XuMuu», « BHOJIOTHH», OCHAIIICHHBIE 000Py0BaHUEM:

* MHOTO( YHKIIHOHAIBHBIH KOMILUIEKC [TPENoaBaTes;

* HarJIsIaHBIE MOCO0HS (KOMIUIEKTHI y4eOHBIX TabIHI, IJIAKaTOB, HOPTPETHI BBIIAOIIUXCS
yUYEHBIX B 0OJIACTH €CTECTBO3HAHUSA U T. I1.);

* HH(OPMAITHOHHO-KOMMYHHKAITHOHHBIE CPENCTBA;

* HKPaHHO-3BYKOBBIE TTOCOOUS;

* TEXHHYECKUE CPEACTBa OOyUCHHUS;

* ZIEMOHCTpPALMOHHOE 060pyHoBaHHe (00LIero Ha3HAYEHHs! U TeMaTHYeCKye HaOOPEI);

* nabopaTopHOE 000pYIOBaHUE;

* CTATHYECKHE, IHHAMHYECKHE, IEMOHCTPAIIMOHHBIC B pa3aTOuHbIE MOIEIH, BKJIIOUas

HATypaJbHEIE OOBEKTH;

* BCIIOMOTaTenbHoe 060pyIOBaHHUE;

* KOMIUIEKT TEXHUYECKOM JOKYMEHTAIMH, B TOM YHCJIE [IACIIOpTa Ha CPeACTBa 00ydeHH s,
MHCTPYKIIMH T10 UX MCIIOJIB30BAHUIO M TEXHUKE O€30I1aCHOCTH;

* GuOIHOTEYHbIH QOH.

- JlaGoparopuu « Qusukuy, «Xumuuy», «buonozuur.

4.2. Yuebno-meroandeckoe u uupopmauuonnoe obecrneveHne

4.2.1 KuuroodecneyeHHOCTh

HaumeHoBaHue THTEpaTYphl: aBTOP, HA3BAHUE, BUL Ton KHUT'OOBECITEHYEHHOCTD
H30aHus, H3MATENbCTBO U3 JaHUsA Konnuectso Hasnaue 8
IK3EMITIISPOB JNEKTPOHHOM
M3/1aHH} B 6ubnuorexe Bnl'y

oubnuorexke Bnl'Y B
COOTBETCTBUE C
oI oC COO

1 2 3 4

OcHoOBHasl TUTEpPaTypa

1. Ecrecto3nanye : 10 kinacc ;: y4eGHUK OIS

o0 1Ieo6pazoBaTebHbIX OpraHu3aLyii | 6a3oBbIii
yposens / U, 10. Anekcamuna [u ap.] ; non pen. M.
[O. AnexcaiiuHod .— 3-e u31., ucnp. — Mocksa
[Mpoceemwenue, 2017 .— 271 ¢. : uB. Ui, NOpTp. —
(JTabupunt) (OPTOC) .— bubnyorp. B TekcTe . —
[Tpeam. ykas.: ¢. 266-269 .— Bubnuorp.: ¢. 262 .—
ISBN 978-5-09-036819-3.

2017 25

2. EcrecrBosHande : 11 kmacc : yueGHMK ans
o6uieo6pasoBaresbHBIX  Oprasusalmil :  06a30BbIH
yposens / U. 0. Anexcamuna [u ap.] ; nox pea. M.
[O. AnekcammHod .— 3-e usl., ucnp. — Mocksa .
[Mpocsemenue, 2017 — 255 c¢. @ . Wi —
(J1abupunut) (O®rOC) — bubnmorp. B TekcTe .—
TpenM. ykas.: ¢. 249-253 .— Bubnuorp.: c. 247-248
— ISBN 978-5-09-025362-8.

2017 25

JomosHuTeIbHASA TUTEPATYpa

1, Crapoaybues, B. A. Ecrecrsosnanue. http://www.iprbooksh
CoBpeMeHHbIE KOHUETIMH [DeKTpoHHsI# pecypc] : 2017 0p.ru/66386.html
yueOHoe nocobue mns CI10 / B. A. Crapony6ues. — S
DNEKTPOH. TEeKCTOBble JaHHble. — CapaToB
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[podobGpasosanue, 2017. — 332 ¢. — 978-5-4488-
0014-6.

2. KoHuemuuud COBPEMEHHOI0  eCTECTBO3HAHMSA
[DnexrpoHusiit pecype] : yueOHBbIlt cIpaBOUHMK UIA
CITO / cocr. E. Il. Kucenes, T. B. bapanosa. —
DJIeKTPOH. TeKcToBhle JaHHbie, — CaparoB
[pogobpazosanue, 2019. — 95 c. — 978-5-4488-
0315-4.

2019

http://www.iprbooksh
op.ru/86138 .html

4.2.2. Ilepuoguyeckue N31aHUA

1. Benses K., HOemmun I'M., Kysuenoa JI.H. m np. buonorus (6a3oBsli
yposens). 10 kiace. — M., 2014,

2. Benses JI.K., Oemvmmun I'.M., Bopoxun [T.M. u np. bronorus (6a3oBbli ypoBeHb).
11 xmacec. — M., 2014,

3. Tabpuensa O.C., OctpoymoB W.I'. Xumus s npodeccuit ¥ CrenHManbHOCTEH
COITMATBHOOKOHOMHUYECKOr0 M TYyMaHHTapHOTO Mpoduiel: y4yeOHUK U CTYA.
yupexaeHuit cpen. npod. obpazosanus. — M., 2014,

4, Tabpuenan O.C. Xumus. [Tpaktuxym: yued. mocobue. — M., 2014,

5. Tabpuensn O.C. u ap. Xumust, TecTbl, 3a71aud U ympaxdHeHus: y4eb. mocobue. —
M., 2014.

6. T'abpuenan O.C. Xumust. [Tocobue mst nogrotosku k EI'D: yueb. mocobue. — M.,
2014.

7. Enxuna JI.B. Buonorus. Bech mKkonsHblM Kype B Tabnuiax. — M., 2010.

8. Epoxun IOM. Xumus: 3amaun H yIpaxkHeHus: y4eb. mocobue I CTyA.
yupexuenuit cpen. npod. obpaszosannsa. — M., 2014,

9. Epoxun IO.M. COOpHHK TeCTOBBIX 3afaHHl 10 XUMHUHM: y4el. MocoOHe Mis CTYL.
yupexaenuit cpen. npod. obpazopanus. — M., 2014.

10. KoucrauturoB B.M., Pe3anos A.T'., ®aneesa E.O. buonorus: ydeOHUK 1J1s CTYA.
yupexaeHui cpen. npod. obpasosanus / oz pen. B. M. Koncrantunosa. — M.,
2014.

11. Hemuenko K., ®usuka B cxemax o Tabnunax. — M., 2014,

12. Camoitnenxko ILUM. ®usuka mis npodeccuit M CHELHATBHOCTER COIMAIBHO-
5KOHOMHYECKOI0 ¥ I'YMaHUTapHOTo mpoduieil: yueOHHK Ui CTYA. YUpeXIeHHH
cpen. npod. obpaszosanus. — M., 2014,

13. Camoitnerko I1.M. COopuuk 3anau o ¢pusuke s npodeccuit ¥ cnenualbHOCTEH
COLMATIbHORKOHOMUYECKOIO ¥ TymaHuTapHoro mnpoduieit: yueb. mocobme s
CTy. yupexaeHuit cpen. mpod. obpasosanus. — M., 2014,

4.2.3. IaTepueT-pecypehl

nalb ol e

W

www.class-fizika.nard.ru («Knacc!nas ¢pusuka s 10603HATENBHEIX»).
www.physiks.nad/ru («®u3uka B aHUMaLUAX»).

www. interneturok. ru («BuI€oypoKH MO npeaMeTaM IIKOJIbHON [TPOrpaMMEl»).

www. chemistry-chemists. com/ index. html (371eKTpoHHBIH KXypHanm «XUMHKA |
XUMHUAY).

www. pvg. mk. ru (onumnuaza «[Tokopu BopoOpeBEI TOpBI»).

www. hemi. wallst. ru («Xumus. O6paszoBarebHbIA CAlT AN MIKOJIEHUKOBY).
www.alhimikov.net (O6pa3zoBaTenbHbIA CAHT IS IKOIBLHUKOB).

www.chem.msu. su (QnekTporHast GHOTHOTEKA 10 XUMHUH).

www.hij.ru (KypHaI « XUMHL U KH3HBY).

. www. biology. asvu. ru (Becs Guonorus. CoBpemeHHas OuoJsiorus, CTaThM, HOBOCTH,

6ubiorexa). www.window.edu.ru/window (EauHoe okHO 10CTyna K 06pa3oBaTeIbHBIM
pecypcam WuTepuera o OMOJIOTHH).
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5. KOHTPOJIb U OIEHKA PE3YJBTATOB OCBOEHHS YYEBHOW

JUCHUITIITNTHBI

PesyabTaThl 00yueHHs

MeToanl OEHKH

- IEMOHCTPHUPOBATh Ha IPUMEPAX POJIb €CTECTBO3HAHHUS B
Pa3BUTUU YEJIOBEUYECKON LIUBUIIN3ALINH;

- BBIICJIATH NEPCOHATBHBIN BKIIA/ BENMKHX YUEHBIX B
COBPEMEHHOE COCTOSIHAE €CTECTBEHHBIX HAYK;

- PAMOTHO TPHMEHSTh €CTECTBEHHO-HAYYHYIO
TEPMHUHOJIOTHIO TIPY ONMCAHUU SBJIEHUN OKPYXKAIOLIETO
MUDpa;

- 06OCHOBaHHO MPUMEHSTH IPUOOPHI IS U3MEPEHHS U
HaOJTI0IEHHS, UCTIONB3YsI ONMCAHUE WK TIPEAJIOKEHHBIN
AJITOPUTM 3KCIICPUMEHTA C IIEJIBIO0 TOIyIeH s 3HaHUH 00
00BEKTE U3YUEHH;

- BBISIBJISITH XapakTep SIBICHUH B OKPYKaroLIel cpele,
IIOHUMATE CMBICIT HaOJIFOaeMBIX ITPOLIECCOB,
OCHOBBIBASICh Ha €CTECTBEHHO-HAYYHOM 3HAHUH;
HCIIOIB30BaTh JJIS ONIMCAHUs XapaKTepa IIPOTEKaHUA
IIPOLIECCOB (U3UYECKHE BENHYHHBI U IEMOHCTPHPOBATh
B3aMMOCBSI3b MEXAY HUMH;

- OCYIIECTBIATH MOJEINPOBAHUE IPOTEKAHUS
HaOJTI0JaeMBIX IIPOLIECCOB C YUETOM I'DaHHII
IPUMEHHMOCTH UCIIOIb3YEMBIX MOJEIIEH;

- KPUTHYECKH OIIEHMBATh, HHTEPIIPETUPOBATD U
00cyKaaTh HH(POPMAIIHIO, COAEPKAINYIOCS B COOOIIEHHAX
CMM, pecypcax VHTEepHETa, HAYYHO-TIOMYJIPHBIX
CTAaThAX C TOUKHU 3PEHUS €CTECTBEHHO-HAYYHOH
KOPPEKTHOCTH; JIeJIaTh BBIBOJIBI HA OCHOBE JINTEPATYPHBIX
JTAaHHBIX;

- IPMHUMATE apTyMEHTHPOBAHHbIE PENICHHUS B
OTHOIIIEHUH TPUMEHEHHS pa3HOOOPa3HBIX TEXHOJIOTHH B
npod)ecCHOHATBHOM JeSTeNTbHOCTH U B OBITY;

- U3BJIEKATh 3 OIUCAHMUS MAIUH, IPHOOPOB U
TEXHHYECKUX YCTPOHCTB HEOOXOIMMBIE XapaKTEePUCTHKI
JUTSE KOPPEKTHOTO MX UCIIONB30BaHUS; OOBACHATS
TIIPMHIIMIIEL, TIOJIOKEHHBIE B OCHOBY paboThl IpHOOPOB;

- OpraHU30BBIBATE CBOIO JEATENBHOCTD C YUETOM
IIPUHIMIIOB YCTORYHUBOTO PA3BUTHS CHCTEMBI «IIPUPOIa—
00111ecTBO—YeIOBEK » (OCHOBBIBASICH Ha 3HAHUAX O
npoleccax nepeHoca U TpaHchOopMaIy BEMECTB U
SHEPIHil B 9KOCUCTEME, Pa3BUTHU M (PYHKLIMOHUPOBAHUHU
Guochepsl; 0 CTPYKType MOMYJISUMHI U BUIA, aalTalusax
OpraHM3MOB K cpesie OOUTaHus, CBOHCTBAX
9KOJIOTHYECKUX (PaKTOPOB; PYKOBOJACTBYSCH IPUHLIUIIAMH
pecypcocbepexenus 1 6e301acHOro TPUMEHEHHS
MaTepHaIOB ¥ TEXHOJIOTHIH; COXpaHss OHOMOrHIecKoe
pazHooOpasue);

- 060CHOBEIBATH MPAKTUIECKOE UCIIOIB30BAaHHE BEIIECTB U
HX peaKlHil B IPOMBIIIEHHOCTH U B OBITY;

- OOBSCHATE POJIH OTNPEAEIEHHBIX KIACCOB BELIECTB B
3arpsi3HEHUH OKPYXXaroleH cpelpl;

TectupoBanue, ycTHbIE
BBICTYIUICHHUS 110 3a1aHHBIM
TeMaM, dcce, TOKIaIbl, pedepartsl,
WHIUBUyaIbHBIE TIPOEKTHI C
HCIIOJIb30BaHUEM
UH(POPMAIMOHHBIX TEXHOIOTHH,
9KCKYPCHH H JIp.
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- JIEWCTBOBATH B paMKax IPaBUJI TEXHUKH GE30IIaCHOCTH U
B COOTBETCTBHH ¢ HHCTPYKUHMAMH 10 IPUMEHEHHUIO
JIEKAPCTB, CPEICTB OBITOBOM XUMUH, GBITOBBIX
3NEKTPUIECKUX TPHUOOPOB, CIOKHBIX MEXaHH3MOB,
[IOHUMas! €CTECTBEHHO-HAYYHBIE OCHOBBI CO3JIaHU
MpeANnuCcatui;

- (hOpMHPOBATH COOCTBEHHYIO CTPATETHIO
370pOBhecOeperaroIero (PaBHOBECHOTO) MUTAHHUS C
y4eToM OHOIOrHYecKot Hesneco00pasHOCTH, PO
BEIIECTB B ITUTAHNWH M KM3HEIeITeIbHOCTH XKUBBIX
OpraHu3MOB,;

- OOBACHATH MEXAHH3M BIIMSHUS Ha )KUBBIE OpraHU3Mbl
3JIEKTPOMArHUTHBIX BOJIH U PaAMOAaKTHBHOIO M3JTyYECHNS,
a TaK)Ke IeHCTBUS allKorojls, HHKOTHHA, HAPKOTUYECKUX,
MYTareHHbIX, TEPAaTOreHHBIX BEILECTB Ha 3J0POBLE
OpraHu3Ma ¥ 3apOoJIbIIIEBOE PA3BUTHE;

- BEIOUPATH CTPATEr IO TIOBEJICHUS B OBITOBBIX U
Ype3BbIYAMHBIX CATYAIlUsIX, OCHOBBIBAsCH HA TIOHUMAHUU
BJIMSHHUS HA OPraHU3M 4YelloBeKa (HU3UUIECKUX,
XUMMUECKUX U GHOJIOrHYeCKHX (aKTopoB;

- OCO3HAHHO JEMCTBOBATEL B CUTYaI[MH BEIOOpA IPOLYKTa
UITH YCJTYTH, IPUMEHSS €CTECTBEHHO-HAyYHbIE
KOMITETEHIIHH,
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