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PaGouas nporpamma yueGHOM IMCHMIIIHEBL paspaboTana Ha ocHoBe DeepanrbHOro roCy/1apCTBEHHOTO
obpaszoBarenbHoro cranjgapra (namee — ®IOC) 1m0 CHEUMATBHOCTH —CPEIHErO poeCCHOHAIBHOTO
obpasosanus 09.02.05 Ipuknaanas undpopmarika (10 OTPACIAM), YTBEPHKIAEHHOTO MPHKA30M Mmunucrepcrsa
obpasoBanus u Hayku Poccuiickoit ®emepamu ot 17.03.2015 r. Ne 06-259 4 B COOTBETCTBHH C
«PeKOMEH/IAUMAMHA 110 OPraHW3aUMM TIONYYEHHsI CPEJHEro OOLero o6pa3soBaHMs B MpPEJENaX OCBOCHHS
00pa3zoBaTeNbHBIX MPOrpaMM CPEHEro MpPoecCHOHANLHOr0 006pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro
o0pasoBanusi ¢ y4eToM TpeGOBaHMil ()e/eparbHBIX TOCYIAPCTBEHHBIX O00PA30BATENLHBIX CTAHIAPTOB M
T0JTy9aeMOi TIPO(ECCHH HIIH CHIELMATLHOCTH CPEIHETO NPOYECCHOHATLHOTO 00Pa30BaHMsA» U IIPHMEPHBIMH
nporpaMmamu  0011e00pa3oBaTeNbHBIX y4eOHBIX JIMCLMIUIMH Ui NPOQECCHOHATBHBIX 00pa30BaTeIbHBIX
opraHmsaiii, oxo0penHsix Hayuno-meromueckum cosetom LleHTpa mpodeccuonanbHOro 06pazoBanHus
DI'AY «®HUPO» (IIpotokon Ne 2 or 26.03. 2015 r.) M peKOMEHIOBAHHBIX /Ul PEATM3ALUM OCHOBHOW
npodeccuonanbHoit  obpasoBarenbHON mporpamMmbl CITO Ha 6a3e OCHOBHOTO OGIIErO oOpazoBaHus ¢
MIOJIY4EHHEM CPEHEro oduiero oopa3zoBanms.

Opranusauus-paspadorunk: [TIOAY AO «AMypckuit ne1aroruueckuii Kojuie oK »

Paspabotunku:
3agaunna O.I1., npenoaBarenb eCTeCTBEHHOHAYYHBIX JMCIMILINH
Awaypuna H.H., npenojasarens eCTeCTBEHHOHAYYHBIX IMCIMILINH, IIEPBOI KBATM(UKAIMOHHOI KaTeropus

PexomennoBana npeaIMeTHO-UMKIOBOH KomuccHel «OOMEryMAHHTAPHBIX M €CTECTBEHHOHAYYHBIX
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ITporokon Ne 1 ot «26 » asrycra 2020 r.

[Ipencenarens: yﬁb"{ ~"_JLB.Tlpokorosa

Paccmorpena na nayuno-meroiuueckom cosere I'TIOAY AO AIIK:
ITporokos Ne 1 ot «31» aBryera 2020 r.

IIpencenarens: C.A. MockBuTHHa
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CTPYKTYPA U COJEPXAHUE YYEBHOU JUCLIUIIIMHBI

YCJIOBUS PEAJIM3ALIMM YYEBHOM JUCLIATIIVHBI

KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHU S VUEBHOU JUCLIMITJIMHBI
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1. MOSICHUTEJIBHASA 3AITUCKA

[Tporpamma o0rmieoOpazoBaTenbHON y4eOHOW aUCHUIIINHBI «EcTecTBO3HAaHME» TpenHa3HA4YeHA s
U3YyUEHHs] €CTECTBO3HAHUS B TNPO(PECCHOHATBHBIX O0OPa30BaTENBHBIX OpraHU3alMsAX, PeaTH3YIOLINX
00pa30BaTeNIbHYIO MIPOTpaMMy CpeIHero odmiero oopa3oBaHUs B MpEesiax OCBOCHHUS OCHOBHOW MPOTPaMMBbI
MOJrOTOBKH CHELUAIMCTOB CPEAHEro 3BeHa Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHUs, HpPU MOATOTOBKE
KBaJTM(HUIMPOBAHHBIX PabOUUX, CIyXKAIUX, CIIEHUAINCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii @®I'OC cpemHero obmero o00pa3oBaHUs,
MPEIBbSIBISEMBIX K  CTPYKTYpe, COICPXAHWUIO W  pe3yJabTarTaM OCBOCHHUS YYCOHOW  JIUCIMIUIAHBI
«EctecTBO3HaHME», W B COOTBETCTBUHM C PeKOMEHAAIMSMHU MO OpraHU3alWU IMOJYYEHUS CPETHETO OO0IIero
o0pa3oBaHus B MpeJiesiax OCBOCHHUS 00pa30BaTEIbHBIX IPOrpaMM CPEIHETr0 MPOo(ecCHOHALHOTO 00pa3oBaHUs
Ha Oa3ze OcCHOBHOro oOmiero oOpa3oBaHHs C YdeToM TpeOoBaHWI (eaepaTbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB U MOJTy4aeMOi MPOPecCu WK CHENHUATBHOCTH CPEIHETO MPO(ECCHOHATBFHOT O
oOpa3zoBanus (nuceMo JlemapraMeHTa TOCYIapCTBEHHOW MOJHUTUKH B chepe MOArOTOBKM pabovMX KaJpoB H
JAT1IO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMmmbl «ECTeCTBO3HAHME) HANPABIIEHO HA IOCTH)KEHUE CIIETYIONIUX [IEJICH:

- OCBOCHHE 3HAaHUI O COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHE MHpa W METOAAaX E€CTECTBEHHBIX
HayK; 3HAKOMCTBO ¢ Hawbojiee BaXHBIMH WACSIMH U JOCTHIKCHHWSIMH €CTCCTBO3HAHHS, OKAa3aBIIHMH
OTIpEICIISIONISE BIMSHUE HA Pa3BUTHE TEXHUKU M TEXHOJIOTHA;

- OBJIQJICHUE YMCHHSIMH TNPUMEHSTHh IOJIydCHHBIC 3HAHUS JIJIi OOBSICHEHUS SIBICHUH OKPYXKAIOIIETO
MHUpa, BOCHPHUATHS HHPOPMAIMH E€CTECTBEHHOHAYYHOTO U MPO(EeCCHOHAIBHO 3HAYUMOTO COJIEPIKAHUS;
pPa3BUTHE WHTEIUICKTYAJIBHBIX, TBOPYCCKUX CITOCOOHOCTEH M KPUTHYCCKOTO MBIIIUICHUS B XOJIe TPOBEICHUS
MPOCTEUIINX HWCCIECIOBAHUM, aHalu3a SBJICHUM, BOCHPUATUA W HHTEPHPETAMM €CTECTBEHHOHAYYHOU
uH(popMalnu;

- BOCIHUTAHHE YOCKJIECHHOCTH B BO3MOXXHOCTH TIIO3HAHHMS 3aKOHHOW TPHPOJBI W HCIIOJIb30BAHUS
JTOCTHIKEHUH €CTECTBEHHBIX HAYK I Pa3BUTHS IIMBUIIH3AIMH U TTOBBIIICHHS KAUeCTBA YKU3HHU;

- MPUMEHEHHE E€CTECTBEHHOHAYYHBIX 3HAaHUU B MPO(ECCHOHAIbHOW AEATEIbHOCTH M MOBCEIHEBHOM
KU3HU I oOecrieueHus: OE30MacCHOCTH KU3HEAEATEIbHOCTH; TPAMOTHOTO HCIOIb30BaHUS COBPEMEHHBIX
TEXHOJIOTUI; OXpaHbl 3J0POBbS, OKPYKAIOIIEH CPEIbI.

B nporpammy BKJIIOYEHO cojep:kaHUE, HallpaBlieHHOE Ha (JOPMUPOBAHUE y CTYACHTOB KOMIETEHIIHH,
HeoOxomumbIx st kadectBeHHOTO ocBoeHus I[IIICC3 CIIO na 6a3e OCHOBHOTO 00IIero 0oOpa3oBaHHS C
MOJTyYeHUEM CpeIHero oO0mero o0pa3oBaHUs — MPOTPAMMBbI MOATOTOBKHA KBATH(PHUIIMPOBAHHBIX pPabOYMX,
CITyKaIluX, TPOrpaMMBbI TIOJATOTOBKH crieruanucToB cpeaHero 3eeHa (IITTKPC, TITIICC3).

[Iporpamma yueOHOUM aucuumauHbl «EcTecTBO3HAHUE) SIBISIETCS OCHOBOM AJisi pa3paboTku padoumx
porpaMm, B KOTOPBIX MpodecCHoHaIbHbIe 00pa3oBaTeIbHble OPraHnu3alluy, peanu3yrolme 00pa3oBaTeIbHYIO
nmporpammy cpeasero oomero oopaszosanus B npenenax ocoerus [IIICC3 CIIO na 6a3e 0CHOBHOTO 00IIEro
oOpa3oBaHHs, YTOYHSIOT COJAEpKaHME Y4ueOHOro Marepuaya, IMOCIeA0BAaTEIbHOCT, €ro  HU3y4YeHUs,
pacmpezieieHue y4eOHBIX 4YacoB, TeMaTuKy pedeparoB (IOKIAIOB), HWHAUBHUAYaIbHBIX MPOEKTOB, BHUIbI
CaMOCTOSITENIbHBIX PabOT, y4YUTHIBAas CHEHM(PHUKY MPOrpaMM MOATOTOBKHU KBaTU(HUIMPOBAHHBIX DPAOOUHUX,
CIIy’Kall[uX, CIEIHAIMCTOB CPEIHET0 3B€Ha, OCBaUBAaEMOM MPOQPEeCcCUn WK CIICIUATBHOCTH.

[IporpaMma  MOXET  HCIOJIB30BAThCA  JAPYTUMH  NMPOQeEecCHOHAIBHBIME  00pa30oBaTeIbHBIMU
OpraHMu3aIUsIMH, PeaTu3yIMMU 00pa30BaTeIbHYIO MIPOTrpaMMy CpeIHero oouiero oopazoBaHus B mpeaenax
ocoenus [IIICC3 CIIO na 6a3e ocuoBHOro obmuiero oopazosanus (IIIIKPC, TITICC3).



2.  IACHOPT PABOYEN ITPOIr'PAMMBI YYEBHOM JUCIIUTTIJIAHBI
EctrecTBO3HAHUE

2.1. ObaacTh npuMeHeHns1 padoyeil NporpaMmbl
Pabouass mporpamMma yueOHOW IUCIUIUIMHBI SIBJISETCS YacThIO MPOTPAMMBI TMOATOTOBKH CIICIIUAIHCTOB
cpenHero 3BeHa B cootBercTBUU ¢ OI'OC no cneunansHocty (cneunanbHocTsaM) CITO 44.02.02 [IpenogaBanue
B HadallbHBIX Kiaccax, 44.02.01CnenuanpHoe IOMKOILHOE 00pa3oBaHUE

Pabouass mporpamma y4eOHOW IUCHHMIUIMHBI MOXET OBITh HCIIOJIB30BaHA B 00pa30BaTEIBHBIX
YUPEKACHUSX HAYaJIBHOTO W CPEAHEro NpoQecCHOHATBHOTO O0pa3oBaHHMs W APYrHMH 00pa30BaTEIbHBIMU
YUPEKACHUSIMH TPO(PECCHOHAIBHOTO M JONOJHUTEIBHOTO O0pa30BaHUs, PEaTH3YIOIIUMHU 00pa3oBaTEIbHYIO
rporpaMmy cpeaHero (TmoJiHoro) obmiero oOpa3oBaHMs MO cHenuanbHOCTSIM: l[IpemnonaBanue B HayalbHBIX
kiaccax, KoppekimonHas memaroruka B HadajdbHOM oOpaszoBaHuu, JlomikoibsHOoe obOpa3zoBanue, CrienuaibHOE
JIOIIIKOJIbHOE 0Opa30BaHMUE.

2.2. MecTo yueOHOI TMCUMILIUHBI B CTPYKTYpe OCHOBHOI npodeccHOHAIbHONH 00pa30BaTe/IbHOM
NMpOrpaMmbI:

MpeAMETOM IO BBIOOpPY U3 o0s3aTenbHOM mpenMeTHou oOnactu «EctectBennbie Hayku» DPIOC
cpenHero oOrmero oopasoBaHusl.

B npodeccuonanbHBIX 00pa30BaTENbHBIX OPTaHU3AIUAX, PEATU3YIOMNX 00pa30BaTEIbHYIO POTPAMMY
cpennero obiero oopasosanus B npeaenax ocsoeHus [IICC3 CITO na 6a3e ocHOBHOTO 00I1Iero 00pa3oBaHusl,
yueOHas qucnuruimHa «EcrecTBo3HaHMe) n3ydaeTcs B 001meoopa3oBaTeibHOM ukiie yueonoro miana [ITICC3
CIIO na 6a3e ocHOBHOTO 00mIero oOpa3oBaHMs C ToJiydeHHeM cpeaHero obmiero obpaszoBanust (IITIKPC,
[IICC3).

B yue6npix mmanax IIIIKPC, TITICC3 mecro yuebHO# mucummuinHbl «EcTecTBO3HaHME» B cOocCTaBe
00mIe00pa3oBaTeIbHBIX YUCOHBIX JUCIUILIMH TIO BBIOOPY, (OPMHUPYEMBIX W3 00S3aTEIBHBIX IMPEIMETHBIX
obmactreit ®I'OC cpennero oOmiero oOpazoBanusi, st npodeccuit CIIO wmmm cnenumansHOcTel CITO
COOTBETCTBYIOIIETO MPOQHIIst MpoheCcCHOHATHFHOTO 00pa30BaHuUs.

2.3. Hean u 3agaum y4eOHOM JMCHUILIMHBI — TPe0OBaHHUS K pe3yjbTaTaM OCBOEHHSI y4eOHOM
AUCHUILINHBI:

OcBoenune coaepxaHusi y4deOHON gucuumiuHbl «EcTecTBO3HaHUE) oOecrneynBaeT JOCTHKEHUE
CTYIACHTAMH CIIEAYIOIIUX pe3yabmamos:

JUYHOCHHBIX:

- YCTOMYMBBIA MHTEPEC K UCTOPUU M JOCTHKEHUSIM B 00JACTH €CTECTBEHHBIX HAyK, YyBCTBO TOPJIOCTH
3a POCCUHCKHE €CTECTBEHHbIC HAYKH;

- TOTOBHOCTh K HPOJODKEHHIO 00pa30BaHUs, TMOBBIIICHUIO KBaJUQHUKAIMKM B U30paHHOI
npodeccroHabHOM IeSATEIbHOCTH, UCIIONIb3YS 3HAHUS B 00JIACTH €CTECTBEHHBIX HAYK;

- 00BbEKTHUBHOE OCO3HAHME 3HAUMMOCTHU KOMIIETEHIMI B 00JIaCTH €CTECTBEHHBIX HAYK Ui YeJIOBEKa U
oOuiecTBa, yMEHHE; UCIIOIb30BaTh TEXHOJOTUYECKHE TOCTHXKEHUS B 00JaCTH (PU3UKU, XUMHUU, OHOIOTHH s
MOBBILIECHUS] COOCTBEHHOT'O MHTEIJIEKTYaIbHOTO Pa3BUTHI B BBIOPaHHO MpoQecCcroHaIbHOM e TeNbHOCTH;

- YMEHHSA NPOAHAIU3HPOBATh TEXHOTCHHbIC MOCJIEACTBUSA IS OKpYXAlolled cpelbl, OBITOBOW H
MIPOU3BOJICTBEHHON JIESATEIHOCTH YEIIOBEKA;

- TOTOBHOCTH CAMOCTOSTEIHHO JOOBIBATH HOBBIE ISl C€0sl €CTECTBEHHOHAYYHBIE 3HAHU S, UCIIONB3YS IS
3TOTO JOCTYIHbIE UICTOYHUKU HHPOPMAIIHH;

- yMEHHE YOpPaBIATH CBOEH TO3HABATENbHOW JAEATEIbHOCTHIO, MPOBOJUTH CaMOOLIEHKY YpPOBHS
COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHE BBICTpanBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIEHHUS B KOMaHJE MO PEHICHUIO OOIIUX 33134 B
o0JyacTu ecTECTBO3HAHMS,

MemanpeomMemHuvlx:

- OBJIQ/ICHWE YMEHUSMU U HAaBBIKAMU PA3MYHBIX BUJIOB MO3HABATEIHHOU JESITENLHOCTU JJISI U3YUEHUS
Pa3IMYHBIX CTOPOH OKPY)KAIOIIETO €CTeCTBEHHOTO MUPA;

- IPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHHWs (HAONMIOJEHUE, HAYYHBIH SKCTIEPUMEHT) I M3YYeHUS
pPa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KApTUHBI MHpa, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTh
CTAJIKUBAThCSI B MPOPEeCCUOHATBHOM cdepe;

- YMEHHE OIpeNeNsITh e U 3a/1a4H IS TEIbHOCTH, BHIOMPATh CPEACTBA UX IOCTHIKECHHUS HA MPAKTHKE;

- YMEHHE HCIOJIb30BaTh PA3IMYHbIe UCTOYHUKHU JUIS MOJYYEeHUs €CTECTBEHHOHAay4YHOU MHGOpMAIUK U
OIICHUBAThH €€ JOCTOBEPHOCTD ISl JOCTHKEHUS MIOCTABJICHHBIX IEJIeH U 3a1a4;
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npeomemmuuix:

- c(OpPMHPOBAHHOCTH MPECTABICHUN O IIETIOCTHON COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHE MHUPA,
O IpUpPOAE KaK €IMHOM LEJIOCTHOM CHUCTEME, O B3aUMOCBS3M UEJIOBEKa, MPUPOABI M OOIIECTBA; O
MPOCTPAHCTBENHO-BPEMEHHBIX MaciiTabax Beenennoii;

- BJIaJICHME 3HAHUSAMM O HauOoJiee Ba)KHBIX OTKPBITHSX M JIOCTHKEHHUSAX B 00JACTH €CTECTBO3HAHMS,
MOBJIMSIBIIMX HA 3BOJIIOLMIO NPEACTABIEHUI O IPUPOJE, HA Pa3BUTHE TEXHUKU U TEXHOJIOTH;

- c(popMHUPOBAHHOCTH YMEHHUS IPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS JJIs1 OOBSACHEHHS OKPY>KAIOLTIX
SIBIICHHH, COXPAaHEHHS 3/I0POBbs, 0OecTieueHns 0e30MacHOCTH JKU3HEACATEIIbHOCTH, OEPEKHOTO OTHOLICHHUS K
IIPUPOJIE, PALIUOHAIBHOTO MPUPOIOTIOIB30BAHUS, @ TAKKE BBIIIOJIHEHUS POJIM IPAMOTHOIO OTPEOUTENS;

- c(OpMHPOBAHHOCTh MPEICTABICHUN O HAYYHOM METOJIE TIO3HAHUS NMPUPOIBI M CPEACTBAX M3YYCHUS
Meramupa, MakpoMMpa W MUKPOMHpPA; BJIaJIeHHME NpUEMaMU €CTECTBEHHOHAYYHBIX HAOJIOJIEHUM, OIBITOB,
UCCJIEIOBAaHUI U OLICHKHU JOCTOBEPHOCTHU MOJYYEHHBIX PE3YJIbTAaTOB;

- BJIaJICHUE MOHATUMHBIM aNlapaToM €CTECTBEHHBIX HayK, IO3BOJISIIOIIMM [103HABATh MUP, Y4acCTBOBATH
B JIMCKYCCHUSIX [0 €CTECTBEHHOHAYYHBIM BOIIPOCAM, MCIIOJIb30BaTh Pa3IMuHble MCTOYHUKU MHQOpPMAIUH IS
MOATOTOBKH COOCTBEHHBIX padOT, KPUTHYECKH OTHOCUThCSA K coobOmeHusM CMU, conepxaiyM HaydHYIO
uH(pOopMaInIo;

- c(OpPMUPOBAHHOCTh YMEHUI MOHMMATh 3HAUYMMOCTh €CTECTBEHHOHAYYHOI'O 3HAHMS ISl KaXKIO0Tro
YeJI0BEKa, HE3aBUCUMO OT €ro Npo(eCCHOHAIbHON AEATENbHOCTH, pa3inyaTh (akThl U OLIEHKHU, CPaBHUBATbH
OIICHOYHbIE BBIBOJIbI, BUAETh MX CBSA3b CKPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C OINpPENEIEHHON CUCTEMOMN
LIEHHOCTEMN.

Ilepeuens popmupyemuvix kKomnemenyuii:

O6uue xomnerenunu (OK)

OK 2. OpraHu3oBbiBaTb COOCTBEHHYIO  J€ATEIbHOCTb, ONPENENATh  METOJbl  PELICHUS
npodeccroHalbHBIX 3aj1a4, OLIEHUBATh UX 3()PPEKTUBHOCTH U KaYECTBO,

OK 4. OcymecTBisTh HOMCK, aHAIU3 M OLEHKY MHGOpMalnu, HEOOXOIUMBIA JUIsi MOCTAaHOBKU U
penieHus npodeccuoHalbHBIX 3a7a4, TPo(heCcCHOHAIBLHOTO U JTMYHOCTHOTO Pa3BUTHS,

OK 5. Hcnonb3oBaTh HH(POPMAIMOHHO-KOMMYHUKATHBHBIE TEXHOJIOTHMH JJIsi COBEPIICHCTBOBAHMS
npodeccuoHabHOM e TENbHOCTH,

OK 6. PabGoTtaTh B KOJUJIEKTMBE M KOMAaHJE, B3aWMOJCHCTBOBATH C PYKOBOJCTBOM, KOJUIETAaMH U
COL[MAJIbHBIMU [TAPTHEPAMH.

2.4. PexoMeHayeMoOe KOJHMYECTBO YACOB Ha OCBOeHHe padoyeidi mnporpaMmbl y4eOHOM
AUCHHUILIMHBI:

MaKCUMaJIbHOU y4eOHOW Harpy3ku oOydJaromierocs — 168 4acoB, B TOM 4ucIe:
00s13aTeIbHOM ayJUTOPHON yueOHOUM Harpy3ku oOydaromuxcs — 112 gacos,
CaMOCTOSITEIFHON paboThI 0OyUaromerocs: —56 4acos.



3. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI
3.1. O0beM yueOHO# AMCHUILVIMHBI M BU/IbI Y4eOHOH padoThl

Bua yueOHo# paGoThl Oovem uacos

MakcumalibHasl yuyeOHasi Harpy3ka (Bcero) 168
Oos3aTennbHas ayIMTOPHAs yueOHasA Harpy3Ka (Bcero) 112
B TOM YHCJIE:

nabopaTOpHbIC 3aHATHS He npeodycMompeno

MPAKTUYECKHUE 3aHATH 30

KOHTPOJIbHBIE pabOThI

KypcoBasi paboTa (IIpoeKT) He npedycmMompeHo
CamocrosiTesibHas padoTa o0yualonierocs (Bcero) 56
[ToaroroBka cooOIIEHUI € TTPE3CHTAIIUEH 45
CocraBiieHHE KOHCIIEKTOB 11

IIpome:xyTounasi arrectanus B hopme oupgepenyuposannoco 3auema




3.2. TeMaTH4eCKHii IVIAH U cofep:KaHUe Y4eOHOM IMCHUILINHBI «Ecmecmeo3nanuey

HaunmeHoBanue Coaep:xxanne y4e0HOro MaTepHaaa, cCaMoCTOsITeJIbHasi padoTa O0bem | YpoBeHb
Pa3aeioB U TeEM 00y4aIoLIHXCsI 4acoB OCBOEHHS
1 2 3 4
Baok 1 ®dusuka
Beenenne Ousuka - Hayka o mpupozae. EcrecTBeHHOHAYYHBIH METOJ MO3HAHHUS, €ro
BO3MOXHOCTU M TI'paHULlbl IPUMCHUMOCTH. MOILCJII/IpOBaHI/Ie (bI/I3I/ILICCKI/IX
SIBJIEHMM U IpoLeccOoB. Ponb 3KCIIEpUMEHTa U TEOPUH B IIPOLIECCE NTO3HAHUS 1 1
npupoabl. @usnveckue 3akoHbl. (OCHOBHBIE JJIEMEHTHI (QHU3MUECKOM
KapTUHBI MUpaA.
Pazpea 1.
18
Mexanuka
Tema 1.1. Conep:xkanue y4eOHOro MaTepuaia
Kunemarika 5 ITpocTpancTBO 1 Bpems. MexaHUYecKoe JIBIKeHHe. MaTepuaibHas TOYKa 1 ) 2
MatcpuaibHOU OCHOBHasI 3ajlaya MexaHukH. Tpaekropus, myTh U nepemenieHie. CKopocTh
TOYKH. U ycKopeHue. PaBHOMEpHOE U paBHOYCKOPEHHOE JIBIKCHHE.
IIpakTnyeckas padora Ne 1.
Pemenue 3anau no reme KunemaTuka MaTepuaabHON TOUKH. 2 2
Tema 1.2. /lunamuka | Cogep:kaHue yueOHOTro MaTepuaaa
MaTepuanbHON
TOUKH. [lonstne o cume m macce. 3akoHsl HpioroHa. CreAcTBHS W3 3aKOHOB 2
Hbrorona. Tumbl B3aUMOJEHCTBUA W pa3IUYHbIC BUABI CHIL 2
I'paBuTarmionHOe  B3aWMOJEHCTBHE. 3aKOH BCEMHPHOTO  TATOTEHUS.
I'paBuTarmonnas nocrossHHass. Cwia TsokecTd. J[BYDKEHHME O IeHCTBUEM
CHJIBI TSDKECTH.
IIpakTyeckas padora Ne 2,
Pemienue 3aa4d o teme JluHaMuKka MaTepruaibHON TOUKH. 2 2
Tema 1.3. Conep:xkanue y4eOHOro MaTepuaia
CraTuka Mexannueckass pabora. KuHerndeckass W TOTCHIMANbHAs JHEPIUU. 2
Teopema o0 mnoTeHUMaNIbHOM »Hepruu. llomHasi MexaHWuYecKash SHEPrus. 5
3aKOH COXpaHEHMs PHEPrUM W OJZHOPOIAHOCTH BpeMeHH. Vmmyibc. 3akoH
COXpPaHEHHUs HMIYNbCa M OOHOPOJHOCTh IIPOCTPAHCTBA. PeakTuBHOE
JBIDKEHHE.
CamocTosiTeIbHAs padoTa 00y4Yaromuxcs. 3
PeakxtuBHOe nBUKeHUE. [IpMephl pEaKTUBHOTO IBM)KEHUS B IPUPOAE =
Tema 1.4. Coaep:xkanue y4e0HOro MaTepuaia
Mexanndeckne CBoOomHbIe KomeOanus. JnHamMuka cBOOOMHBIX KoneOanmid. [IpeBpamenue 2
KOJIEOaHMs ¥ BOIIHBL. | SHEPIMU TIPH  KOJIEOATENLHOM JBHKEHHH. BBIHYKIeHHBIE KoneOanus. | 1
Pe3onanc. PacnipocTpaHeHue BO3MYILIEHUI B yIPYIrol cpene
CamocTosiTeJbHas padoTa 00y4aOIIAXCH 3
Y IbpTpa3ByK M €ro HCHONb30BaHUE B TEXHUKE M MEIUIIMHE -
Kounrpoabhas padora Ne 1
Pemenue 3agad o paszgeny MexaHnka 1 3
Pazpen 2.
20
TenJioBble siBJIeHUS
Tema 2.1. Copaep:xxanne yueOHOro MaTepuana
MorexynspHas Ucropust aromuctuyeckux ydeHuil. HaOmrofeHuss W oOmbITBI, HOATBEp-
CTPYKTYpa BCILCCTBA | ynajormue aTOMHO-MOJIEKYISAPHOE CTPOEHHE BellecTBa. Macca M pazMepbl 2 2
Mosekyn. TermnoBoe nBumxeHHe. AOCOMIOTHas TeMIlepaTypa Kak Mepa
cpenHell KHHETHYECKON HEPIHH YaCTHIL.
Tema 2.2. Copep:xxanne yueOHOTo0 MaTepuana
Monexynspho — OObsiCHEHHE arperaTHbIX COCTOSHMH BeIECTBA HA OCHOBE aTOMHO-
KHHEeTHYecKas 2

TCOpUA NUACAIIBHOI'O
rasa

MOJIEKYJISIPHBIX TIpe/CcTaBieHu. Mojens uaeanbHoro rasa. Csa3b MExIy
JIABJIEHUEM M CpEIHENW KMHETHMYECKOW dHEepruell MoOJEKys raza. YpaBHEHUE
Menneneesa — Knanelipona. M3onporecchiB rasa

10




Tema 2.3.
TepmogunaMuka.

Conep:xkanue y4eOHOro MaTepuaia

®dazoBoe mnpocTpaHcTBO. BHyTpeHHsis 3Heprus. CrocoObl H3MEHEHHS

BHyTpeHHel 3Hepruu. [1epBrlil 3aKoH TepMonuHaMUKH. DHTponus. Bropoit 2
3aKOH TepMOAMHAMUKU. TemmepaTypa. Tperuil 3akoH TepMOIWHAMUKH.
TemnoBble IBUTATENH.
CamocTosiTeJibHAs padoTa 00y4arOIIuXCs 4
TemoBble IBUTATENN M OXpaHa OKpY>KalolIel cpefpl. -

Tema 2.4.Kunxocts | Cogep:kaHue yueOHOro MaTepuasa

u nap. CBoiicTBa Mogenbs crpoeHust KUAKocTH. HachlllleHHbIE M HEHACBHIIIEHHBIE Maphl. 2

MapoB M BIAXHOCTh | BrnaxxHocTh Bo3myxa. [IoBepXHOCTHOE HATsDKEHHE M CMauWBaHHE.

BO3yXa.

Tema 2.5. Conep:xkanue y4eOHOro MaTepuasia

Taepnioe Teno. Mopenbs cTpoeHusl TBEpAbIX Tell. MexaHW4ecKHe CBOMCTBA TBEP/ABIX TeEIl. 2
Kpucrannnueckue 1 aMmopdHbIe Tena.
IIpakTHyeckas padora Ne 3 )
Pemenne 3a1au nmo reme TepmoanHamMuKa.
CamocTosTebHasA padoTa 00y4yaroIIuXCs 3
Kpucrannnueckue n aMmopdHble Tena. -
KonTpoashasa padora Ne 2 1
Pemenne 3ana4 no pazaeny TenoBbie sBIEHUS

Paznen 3.

1eKTPOMATHUTHBI 21

e siBJIEHHUS

Tema 3.1. Conep:xkanue y4eOHOro MaTepuaia

OIeKTpoCTaTHKA. DreKkTpuueckoe B3amMojeiicTere. 3akoH Kymona. DnekTpuueckoe Tole.
CpoiicTBa 3JEKTPHUYECKUX 3apsZOB 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsga. HampsbkeHHOCTh 3JeKTpudeckoro moinsd. HampsokeHHOCTh mons
TOYEYHOro 3apsna. JIMHUM HaAmpsHKEHHOCTH  AJIEKTPHUYECKOrO  IOJIA. 2
[IpuHIMI ~ CymepHO3UMLMK  JJIEKTPUUECKUX  mojei.  PabGora  cui
JJIEKTPOCTATHYECKOTO TIONII TIpH TepeMerieHun 3apsaa. llorenmmar.
OKBHUNOTEHIIMAJbHBIE TIOBEpXHOCTH. Pa3HOCTh moTeHnmanoB. EMKOCTE.
Ilnockuil KoHAEHCATOP.

Tema 3.2. Conep:xkanue y4eOHOro MaTepuaia

IocToAHubIi Cuna Toka. 3akon Oma 1yist yuactka nenu. ConpoTuBienue. Y IenbHOe

SJIEKTPUICCKIN TOK. | conporuBieHne. 3aBUCHMOCTD COMPOTUBJIEHHS BEMIECTB OT TEMITEPATYPHI. 2
OnexTponBmwKymas cuia. 3akoH OMa st 3aMKHYTOH ILISTH.
[TocnemoBaTensHOE U TAPAJUICIBEHOE COSTMHEHS IIPOBOTHUKOB
IIpakTHyeckas padora Ne 4
Pemenue 3ay1ayd o Teme IToCTOSIHHBIN 3JIEKTPUUYECKUM TOK. 2

Tema 3.3. Coaep:kanne y4e0HOro MaTepuajia

Marunerusm. B3anmopelictBue TokoB. 3akoH Amnepa. MHAYKIMS MAarHUTHOTO MOJSL.
JlvHIM WHAYKIIUA MarHUTHOTO 1O, J|BIDKEHME 3apsKeHHBIX YacTHUI] B
MarHUTHBIX TOJISIX. MarHUTHEIN MOTOK. PaMka ¢ TOKOM B MAaTHHTHOM TIOJIE. 1
Onextponsuratens. Cuna Jlopenna. TeneBusnonHas TpyOka. MarHuTHOE
rosie B BemecTBe. [lnaMarneTnky, mapaMaraHeTuky, U (peppoMarHeTuKH.
MarauTHas IPOHHUIIAEMOCTH cpeabl MHIyKTHBHOCTh. DHEPTUS MATHUTHOTO
TTOJISI.

Tema 3.4. Copep:xxanne yueOHOro MaTepuana

ONeKTPOMArHeTU3M. OnektpomaruutHass —wHAYKOWsA. OJIC  HHAYKIMH B TPOBOJIHHKE,
JBIKYILIEMCS B MarHuTHOM mone. 3akoH Papanes — Makcsemia. [lpasuino
Jlenna. BsaumHas wuHIOyKOusT U caMOUMHAyKIUs. IlepeMeHHBI TOK. 1
ConpoTtuBneHre, WHIYKTUBHOCTh M €MKOCTh B IIENIA IEPEMEHHOI'0 TOKA.
HeficTBylommue 3HaueHUe epeMeHHOro Toka. CBOOOIHBIC U BBIHYKICHHbBIC
konebanus. Pesonanc.
CamocTosiTeJibHAas padoTa 00y4arOIIuXCs 4

HpI/IHLII/IH Z[eﬁCTBHSI QJICKTPOABUTATECIIA. SHCKTPOI/IBMCPI/ITCIIBHBIC HpI/I60pI>I.
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KonTtpoabnas padora Ne 3

Pemenne 3agau no pasaeny DneKTpOMarHUTHBIC SBICHUSI. 1 3
Tema 3.5 Copaep:xanne yueOHOT0 MaTepuaia
Uznydenue n DNeKTpOMarHUTHOE TOJIe W 3JIEKTPOMAarHUTHBIE BOMHBL. CKOPOCTH 3IieK-
MOTJIOLIEHU e TPOMAarHUTHBIX BOJH. [IpUHIMITEI paTuOCBSI3U U TEJICBHCHUSI. 1 9
ANEKTPOMAarHUTHBIX
BOJIH paauo u CBY -
JIMarna3oHa.
Tema 3.6 Conep:xkanue y4eOHOro MaTepuaia
KsanroBas Teopus l'umoresa [lnanka o kBantax. ®orosddexr. @oroH. BomHoBBIE M KOp- 5 9
JJIEKTPOMArHUTHOIO | MYCKYJISApHBIE CBOMCTBA cBeTa. TeXHHUYECKHE YCTPOMCTBA, OCHOBAHHBIE HA
U3TY4EHHs U HCcHonb30BaHuu (oTodddeKra.
ITOTJIOILEH UL, CamocTosiTebHAsA padoTa 00y4yarouXcs
TexHu4eckre ycTpoiCcTBa, OCHOBAaHHBIC Ha MCIIONIBb30BaHUHU (oTodddexra 3
Tema 3.7 Conep:xkanue yueOHOro MaTepuaia
Bonnosas onruka. MonoxpoMaTtnueckoe m3nydeHue. KorepentHocts.  MHTepdepeHius
JJNIEKTPOMAarHUTHBIX ~ BOJNH. Jludpakmuss cBera. 3akoH  OTpa)KEHUS 5 2
AJIEKTPOMArHUTHBIX BONH. Jlyd Kak TepHeHJuKYisp K (POHTY BOJHBI.
3aKOH  TIpENOMJICHUS  DJIEKTPOMAarHuTHBIX  BOMH.  Koaddumment
npenomiienus. Jucnepcus ceera. Pemenue 3aaad.
UTOr0
40 20
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HaumMmenoBanue
pa3iesioB U TeM

Coaep:xanne y4e0HOr0 MaTepHaIa, CaMOCTOsITeJIbHAsi padoTa
odyvyaumuxcs

Oo0Lem
4acoB

YpoBennb
OCBOEHHUS

1

2

4

Baok 2.

Xumus

Pa3zgen 1. O0mas u
HeopraHuveckast
XHUMHUSA

25

Bgenenue

XuMudeckas KapTHHa MUpPa, KaK COCTaBHas 4aCTh €CTECTBEHHOHAYYHOMN
KapTHHBI Mupa. Polb XMMUU B )KHU3HH COBpEMEHHOTO obmiecTBa. HoBeitme
JOCTH)KEHUSI XMMUYECKOW HAyKH B IIJIaHE PA3BUTHS TEXHOJIOTHH:
XUMHYECKasi TEXHOJIOTHS-OMOTEXHONOTHsI-HAaHOTeXHOMOrusl. [IprmeHenne
JOCTHXKEHUH COBPEMEHHOW XMMHUH B TYMaHUTapHOH cepe nesITenbHOCTH
ob1recTsa.

Tema 1.1.
OCHOBHBIE ITOHATHUS
U 3aKOHBI XUMUH

Conep:xkanue y4eOHOro MaTepuajia

1. Tlpenmer xumuu. BemectBo. AToM. Monekyna. XUMHUECKUH AIIEMEHT
u  QopMBl ero cymecTBoBaHHs. [IpocThle ¥ CIOXKHBIE BEIIECTBA.
AnnoTpors u ee MIpUIUHBI.

Usmepenne BemiectBa. OCHOBHBIE 3aKOHBI XMMHMH. Macca aToOMOB H
MoJieKysl. AToMHas eauHuna Macchl. OTHOCHTENbHBIE AaTOMHas |
MOJIEKYJIIpHAsi MacChl.

2. Ilepwogwmdeckwii 3aKkOH ¥ TIEPUOAMYECKAS CHCTEMAa XHUMHYECKHX
anemenToB JI.J. Menneneera

Otkprertre [lepunonnueckoro 3akona. [leprogudeckast CHCTEMa XUMHIECKUAX
anementoB [I.MI. MenneneeBa. 3HadeHWE NEPUOJUYECKOTO 3aKOHA U
MEPUOJUYECKON CHUCTeMbl XuMHUecKux 3yieMeHToB .M. MeHneneeBa mns
pa3BUTHS HAYKH ¥ IOHUMAHUS XUMHUIECKONH KapTUHBI MHpA.

IlpakTHyeckas pabora:

1. KommgectBo BemecTBa. [locTosaras ABorampo. MonspHas Macca. 3aKoH
Asoranpo. MosspHbiii 00beM 1a30B. PacueTsl 1o xuMuueckuM GhopMysiam.

2. XapaKTepuCTHKa XUMHYECKUX FJIEMEHTOB.

CamocTosTebHas padoTa
1. M.B. JIoMOHOCOB — «II€pBBIN PYCCKUH YHUBEPCUTET.
2. J.W. MenneneeB 06 00pa30BaHUU M FOCYIaPCTBEHHOM ITOJUTHKE.

N

Tema 1.2.
CrtpocHHE BelecTBa

Coaep:xkanue y4e0HOro MaTepuajia

1. KoBaneHTHas CBSI3b: HEMONSIPHAS U MOJISIPHASL.

2. Nounasg cBs136. KaTtnoHb! 1 aHMOHBL. MeTaunueckast CBS3b.

3. Bonmopoanas cBs3b. JleMoHCTpanusi 00pa3ioB BEMIECTB U MaTEPHAIIOB C
Pa3IMYHBIMH THIIAMHA XHMUYECKOHN CBSI3H.

[3XY

Tema 1.3.
Bopna. PacTBopsbl.

Copaep:xanue yueOHOT0 MaTepuaia

Boma B mpupone, B ObITy, B TEXHUKE W Ha Mpou3BoAcTBe. PU3nNdecKkne u
XUMUYECKUE CBOMCTBA BoAbl. OnpecHeHUE BOAbL. ArperaTHble COCTOSHHS
BOJIBI U €€ TIEPEXO/IbI M3 OIHOTO arperaTHOTO COCTOSHUS B APYTOE.
du3nveckre CBOWCTBA BOJIBI: IIOBEPXHOCTHOE HATsDKEHUE, CMaYHBaHNE.

IIpakTyeckas padora:

MaccoBas 70 BeIIecTBa B PacTBOPE KaK CIIOCOO BBIPAKEHHSI COCTaBa
pacTBopa.
Penrenne 3agauy.

CamocrosiTesbHas paboTa:
1. PacrtBOpBI BOKPYT Hac.
2. YcrpaHeHHe KeCTKOCTH BOJIbl Ha MPOMBIIUIEHHBIX MPEANPHUITHIX

[o8]

Tema 1.4.
XUMHUECKUE
peaxuu

Copep:kanne yue0HOro MaTepuana

[Tonarre o xuMHuUecko peakiuu. TUbl XUMHUYECKHX peakiuil. CKopocTh
peakuru 1 (pakTopbl, OT KOTOPBIX OHA 3aBUCHT.
JemoncTpanus. XUMHYECKHE PEAKIIMH C BBIJICTIEHUEM TEIUIOTHI.

Tema 1.5.
Heoprannueckue
COEIMHEHUS

Conep:xkanune y4eOHOro MaTepuaia

1. [Monsitue o ruaponuse conel. Cpega BOOHBIX PaCTBOPOB COJIEH: KUCTas,
HeliTpanbHasi, menovynas. BogoponHsiii mokasarens (pH) pacteopa.

2. Meramnsl. O0mue pu3nuecKre 1 XUMHYECKHE CBOHCTBA METAJLIIOB.
Hemeramnpl. OOmiasi xapakTepruCcTHKa TIABHBIX MOATPYIIN HEMETAJUIOB Ha
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IpuUMEpPE rajJoOrcHoB.

ITpakTHYecKue 3aHATHS:

1. Peakiiuu oOMeHa B BOJTHBIX paCTBOPax AJICKTPOJIUTOB. 2
CamocTosiTesibHAsA padoTa:
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUM U UX CBOMCTBA. 2
OOmue cBoiicTBa MeTAIJIOB M HEMETAJUIOB. BakHelime coequHEHUs
METAVIOB M HEMETANIOB B MPUPONE U XO3SHUCTBEHHOM EATEIbHOCTH
YeJioBeKa.
Paznen 2.
Opranunyeckasi 18
XUMHS
Tema 2.1. Copaep:xkanne yueOHOro MaTepuaia
Teopus OcCHOBHBIE TIOHATUS OPraHWYecKOM XUMHUHM U TEOpUs CTPOEHUs
OpraHUYECKOro OopraHvyeckux coenuHeHui. IloHstue wu3omepun. Buael wuzomepuu: 2
CTPOCHMS BCIICCTB CTPYKTypHast (YIJIEpOJHOTO CKeJieTa, IOJIOKEHUS KPaTHOM CBA3M WIH
(yHKIMOHATBHON TpYIIIbI), IIPOCTPAHCTBEHHASL. Mmuoroobpasue
OpraHUYeCKUX COEJIMHEHUM.
CamocTosiTebHas paboTa:
Hcroprst BOSHUKHOBEHUS U Pa3BUTUSL OPraHUYECKOW XUMUH. 1
Tema 2.2. Conep:xkanue yueOHOro MaTepuaia
YreBoaopos [IpenenbHble U HEMpenenbHBIE yriieBoaopoabl. CTpoeHue yrieBoaopoI0B, 2
XapaKTepHbIE XWMUYECKHE CBOMCTBa yrieBomopomoB. IIpencraBurenn
yIJI€BOJOPOJOB: METaH, OJTWJIeH, amerwieH, OeHzon. IlpumeHenwe
YIJIEBOJOPOJOB B OpPTraHMYECKOM CHHTe3e. Peakuusa mnoiamMmepH3aiuy.
HedTs, raz, kaMeHHBII yroib - TPUPOAHBIE HCTOYHUKHU YTIIEBOIOPO/IOB.
JdemoncTpanumn:
[lomyuenmne 3TuieHa W €ro B3aWMOJIEHCTBHE C PacTBOPOM IlepMaHTaHaTa
Kautnsi, OpOMHOM BOJTOM.
IlpakTH4yeckas padoTa:
YraeBogoponbl. Ctpoenme. OmpeneneHue (GU3NYSCKHX W XUMHUYCCKHX 2
CBOIICTB.
Tema 2.3. Conep:xkanue yueOHOro MaTepuaia
Kucnoponcoznepxkam | Kucinopoacoaepxaiue opranudeckue BeriecTBa. CHUPTHL, KapOOHOBBIC
V€ OpraHU4eCKue KHCITIOTHI ¥ CIIOKHBIE 3(DMPBI: WX CTpOEHHE M XapaKTepHBbIE XUMHYECKHE 2
COCIMHEHUS cBoiictBa.  [IpencraBuTenu  KHCIOPOACOAEPIKAIMUX  OPTAHUYECKUAX
COCIMHEHUN: METWJIOBBIM W S3TUIOBBIA COUPTHI, IJMLEPUH, YKCYCHAs
KHCTIOTA.
Jdemoncrpanus: KaduecTBeHHas peakius Ha MIIMIIEPUH
IIpakTHyeckasi padora: 3y4eHue XUMHUIECKIX CBOMCTB 1
KHCIIOPOJIOCOIEPIKAIINX YTIEBOJIOPOIOB.
CamocTosiTeIbHAS padoTa:
CpencTBa rurueHa Ha OCHOBE KHCIOPOACOIEPKAIIUX COCNUHEHUN. MbLia
KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. JKHUPHI KaK CIOKHBIE d(DUPBHIL. 2
Tema 2.4. Coaep:kanne y4e0HOro MaTepuajia
VrieBoasl YrieBodpl: MII0K03a, KpaxMma, LET0II03a. 2
JleMoHCcTpanus: Ka4eCTBEeHHBIE PEaKIIH Ha YTIIEBOJBI.
Tema 2.5. Copaep:kanne yue0HOro MaTepuana
AzoTconepxariye A3zoTcojepKalue OpraHNYeCKHe COSMUHEHWs: aMUHBI, aMUHOKHCIIOTBI, 2
OpraHUYecKHue oenku. CtpoeHne u Ononorndeckas pyHKIUs OEIKOB.
COCIIMHEHUS JleMoHCcTpanus: BETHbIC pEaKIINK Ha OCIKH U aMUHOKHCIIOTHI
IIpakTnyeckas padora:
Onpenenenre pa3IMIHbBIX BUJIOB IIACTMACC U BOJOKOH. 2
Pazpnen 3. Xumus u
KU3Hb 7
Tema 3.1. Copaep:xanne yueOHOT0 MaTepuaia
Xumus 1 opraiu3M | 1. XvMus ¥ OpraHU3M YelioBeKa. XUMUYESCKUE STIEMEHThI B OpPraHH3Me
YeNnoBeKa. yenoBeka. OpraHudeckue U Heopranuueckue Beuiectsa. OCHOBHbBIE 1

JKHU3HCHHO HCO6XOI[I/IMI>IC COCAMHCHUA! 6€J'IKI/I, YIiieBO4bl, JXUPHI,
BUTaMMHEI.
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2. YraeBoasl — INIaBHBIA UCTOYHUK SHEPTUU OpraHu3Ma. Ponb KUpoB B
opranu3me. X0JIECTEPHH U €ro pojb B 3JI0POBLE UEIOBEKa. XUMUS B OBITY.

Bopa. KauectBo Boabl. Motomue u uncTsiye cpeactsa. [Ipasnia 1
Oe3omnacHol pabOoThI CO CPEICTBAMU OBITOBOM XUMUH.
IIpakTHyeckas padora:
1. MuHepaibHbIC BellecTBa B MPOAYKTaX MUTAaHUS, MUIIEBBIC TOOABKH.
COanaHCHPOBaHHOE MTUTAHUE. 1
CamocTosiTesibHas padoTa: 2
1. Pomb XHMMHUYECKHUX OJJIEMEHTOB B JKM3HHM pPAacTEHHid. Y I0OpCHUS.
XUMHUYECKUE CPEJICTBA 3AIIUTHI PACTEHUH.
2. OxpaHa OKpy>Karoliel cpeibl OT XUMUYECKOTO 3arps3HEHIS 2
BbJiok 3. buoJsorus 58
Tema 1.1. Conep:xkanue y4eOHOro MaTepuaia
Beenenue 1. XuBas mnpupoma kak OOBEKT U3y4deHUs Ouonorud. MeToabl
WCCIIEIOBAHMS JKUBOW MpHpoAsl B Ouomoruu. OmpeneneHve Xu3HU (c 1
MpHUBJICYCHHEM MaTepuana W3 paslieioB (QHU3UKH W XHUMHUH). YPOBHU
OpraHuv3ainumn XU3HU
Tema 1.2. Conep:xkanue yueOHOro MaTepuaia
Krnerka 1. Mcropus uzyuenus knerku. OCHOBHBIE MOJOKEHUS KIETOYHON TEOPHH.
Krnerka — cTpykTypHO-QYHKIIMOHABHAS (DJIEMEHTapHAs) €AMHUIA JKU3HHL. 1
Crpoenne kimerku. [IpokapwoOTBI W DYKapWOTHI — HH3IINE W BBICIIHE
KIICTOYHBIC OpraHu3MBEIL. OcHOBHBIE CTPYKTYPHBIC KOMIIOHEHTBI KIICTKH
aykapuot. Kierounoe siapo. OyHKIMS sijipa: XpaHEeHUE, BOCIIPOU3BEICHUE
W Tepefaya HACIEJCTBEHHOH WHQOPMAIUK, PperyJsius XAMHUYECKOM
aKTUBHOCTH KieTKH. CTpykTypa W (YHKIMH XPOMOCOM. AYTOCOMBI H
MTOJIOBBIE XPOMOCOMBI.
2. buonornyeckoe 3HaYeHHE XUMHUYECKHX DIIEMEHTOB. HeOpFaHI/I‘IeCKI/Ie
BelllecTBa B COCTaBe KJIETKH. Poib BOIBI KaK PacTBOPUTENS M OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH Cpeibl OpraHu3MOB. YTJEBOAB W JIUMHIBI B
ierke. CTpykTypa W Owuojormdeckue QyHKIuu OenkoB. CrpoeHue
HYKJIEOTUJIOB U CTpyKTypa nonunykieotuaabix neneil JIHK u PHK, AT®.
3. Bupycsl u 6akrepuodaru. Heknerounoe crpoeHue, KU3HEHHBIA UK U
ero 3aBHUCHUMOCTBh OT KIETOYHBIX (hopM >XM3HH. Bupycel — B0O3OyauTenu
WH(EKIMOHHBIX  3a00JieBaHMid; TMOHATHE 00 OHKOBHpycax. Bmupyc
nvmMyHonaedpuinta yenoBeka (BUY). [Ipodunakriuka BUY-nabpekmmm. 1
JdemoHcTpanuu:
Ctpoenne MoneKymbl Oenka.
Crpoenne monekynsl JJHK.
CTpoeHue KIIETKH. 1
CtpoeHne KIIeTOK MPOKapHoT U 3yKapuoT. CTpoeHue BHUpyca.
IIpakTyecKHue 3aHATHS:
1. HabnromeHme KJIETOK pACTEHHWH WM YKUBOTHBIX TOJ, MHKPOCKOIIOM Ha 1
TOTOBBIX MHKPOIIpENapaTax U uX OMHCAHUE.
2. CpaBHEHHUE CTPOCHHUSI KIETOK PACTEHUI U JKUBOTHBIX. 1
CamocTrosiTeibHas padora:
Bupyc nummynonedpuiura genoseka (BUY). [Ipodunaxruka BUY- 3
WH)EKINH.
Tema 1.3. Opranuszm | Conxep:kaHue y4eOHOT0 MaTepuaJia
1. Opranusm — enuHOe 1ienoe. MHOrooOpa3rue OpraHu3MoB.
OOMeH BeIIecTBOM M DHEpPrued ¢ OKpYXalolield cpenoil Kak HeoOXOoauMoe 1
YCIIOBHIE CYIIIECTBOBAHMSI JKUBBIX CHCTEM.
2. CrocoOHOCTP K CaMOBOCIIPOM3BEACHHUIO — OIHA W3 OCHOBHBIX
0coOEHHOCTEl JKHBBIX OpraHW3MOB. JleneHune KIeTKH — OCHOBa pOCTa,
pa3BUTHA U pa3MHOXKeHUs opranu3MoB. becrionoe pasmuoxenue. [lonosoi
MpoLecC M TOJIOBOE pa3MHOXkeHue. OII0OI0TBOpEHHE, ero OMOIOrnYecKoe
3HaYCHUE. 2

JdeMoHcTpanmnu:
Henenune xierkn (MuTO3, Meho3). CrocoObl OecCrosoro pa3MHOXKEHUS.
OT10JOTBOPEHUE Y PACTCHHH U JKUBOTHBIX.
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3. llomstss 00 WHIMBUAYaTbHOM (OHTOTEHE3), HSMOPHOHAIBLHOM

(oMOpHorenes) © TOCTAIMOPHOHANBHOM pa3BUTHH. VHIUBHIyandbHOE 1
pa3BUTHE YEIOBEKA U €r0 BO3MOXKHBIC HAPYIICHHUSL.
4. OOmue mnpencTaBieHUS O HACICACTBEHHOCTH U HW3MEHYUBOCTH.
l'enernyeckass  TEpMHUHOJOTHMS M CHUMBOJNMKA.  3aKOHOMEPHOCTH 2
HacienoBanus. HacnenmoBanue mnpusHakoB y yenoBeka. [lomoBeie
xpomocoMbl. ClemieHHoe ¢ ToJoM HacienoBaHue. HacneacTBeHHbIe
OoNe3HM 4eloBeKa, WX TNPUYMHBI W mnpodunaktuka. CoBpeMEHHBIC
MIPEJICTABIIEHUS O T'€HE U TEHOME.
JdemoncTpanumn:
MHuBuayabHOE pa3BUTHE OPTaHU3MA.
5. T'enernyeckue 3aKOHOMEPHOCTH M3MeHUMBOCTH. Kimaccudukanus dhopm
H3MEHUYMBOCTH. Brusinue MYTAarcHoB Ha OpraHn3M 4Y€JI0BCKA.
6. Ilpeamer, 3amaun 1 METOMIBI CENEKIMH. | eHeTHUECKHE 1
3aKOHOMepHocTH cenekuuu. Ydyenne H.M. BaBuiioBa o neHTpax
MHOT000pa3us ¥ MPOUCXOK/ICHUS KyJIbTYPHBIX pacTeHui. buotexnomorus,
€€ JOCTMIKCHU A, IEPCIICKTUBLI Pa3BUTHA.
Jdemoncrpanus: LleHTpsl MHOrooOpa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX 1
pacTeHui.
[IpakTHYecKkne 3aHATHS
1. Permenne aieMeHTapHBIX TEHETHYECKUX 3aad. 2
2. AHanM3 W OLEHKa OJTHYECKHX AacCleKTOB pa3BUTHS HEKOTOPBIX
WCCIIEIOBAHUN B OMOTEXHOIOTHH.
1

CamocTosTebHasa paboTa:
1. Bimsuaue AJIKOrojid, HUKOTHMHAa W HAPKOTHYECKUX BCHICCTB Ha Z
OHTOTEHE3. 2
2. Hacnencreennple  Oonme3HM — 4emoBeKa W TMPUYUHBL WX 1
BO3HUKHOBEHHSI. 2
3. Jedumnur Oenka B NMUIIEBBIX MPOAYKTaX W €ro IpeonojieHHEe B
paMKax TI00aIbHOM TTPOAOBOIBCTBEHHOM ITPOTrpaMMBbI
4, buorexHonorun v reHHas nHKeHepust — Texaonorun XX Beka

Tema 1.4. Coaep:xkanue y4eOHOro MaTepuaia

Bun 1. DOBomronmioHHast Teopust U €€ ponb B (HDOPMHUPOBAHWU COBPEMEHHOU
€CTECTBEHHOHAaY4YHOU KapTuHbI Mupa. Bua, ero kpurepuu. Ilonynsuus kak 2
CTPYKTYpHasl emuHWIAa BHAa © OSBodronuu. CHHTETHYecKas Teopus
9BOIONWH. J[BIKYIIHE CHITBI BOIIOIIH B cooTBeTcTBHH ¢ CTO.
2. PesynbTatel sBomtonuu. CoxpaHeHne MHOT0oo0pas3usi BHIOB KaK OCHOBa
ycroiumBoro pa3Butusi Ouocepsl. [lpuwumHBI BBEIMHpaHUS  BHIOB. 2
buonornyeckuii mporpecc U OMOIOTMICSCKUHN perpecc.
3. I'unoTes3sl NPOUCXOXKACHUS KU3HU. Y CJIOKHEHUE KUBBIX OPIraHU3MOB Ha
3emiie B MpOLIECCE SBOMIOLNUU. AHTPONOrE€HE3 U €ro 3aKOHOMEPHOCTH. 2
JlokazarensCcTBa pOJCTBA YEIOBEKA C MIIEKOITUTAIOIIMHI KUBOTHBIMH.
4. Dkonornyeckue GakTOPbl AaHTPOIIOTeHe3a: YCIOKHEHNE TTOMYIISIIHOHHON
CTPYKTYpBI BUJa, U3TOTOBIICHHE OPYAUN TPy, IIEPEX0]] OT PACTHTEIBHOT O
K CMEIIAHHOMY THWITy TIHTaHUS, WCIONb30BaHUEe oOrHA. llosBieHwne 2
MBICITUTENTFHON JeSITeThHOCTH U YieHOpaseNnbHoi peun. [Ipoucxoxkaenne
YeII0BEUECKUX pac.
IIpakTHyecKue 3aHATHS:
1. Ontucanwne ocobell Bua 1Mo Mop(oJIOrnIecKoMY KpUTEPHIO. 1
2. AHanu3 ¥ OIIEHKA Pa3IMYHBIX TUIIOTE3 POUCXOKICHIS KUZHU.
AHaH3 ¥ OIIEHKa Pa3IMYHBIX THIIOTE3 POUCXOXKICHU S YeIIOBEKa 1
CamocTosiTesbHas paboTa:
1. [MommynsAnys Kak eAMHAIIA OHOJIOTHYECKON IBOFOIIH 2
2. llomynsAnys Kak SKOJIOTHYECKasl SIMHHIIA, 2
3. CoBpeMeHHbIE B3rJIs11bl HA OHOJIOTHYECKYIO HBOIIOLHIO 2
4. CoBpeMeHHbIE B3Il HA MPOUCXOXKICHHE YENOBEKa: CTOIKHOBEHUE 2
MHEHUH

Tema 1.5. Copep:kanne yueOHOT0 MaTepuaia
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OCHOBBI DKOJIOTHU

1. Hpe/:LMer " 3aa4d 3KOJIOTHU: YUCHHUC 00 DKOJIOTHYECKUX (baKTOan,

ydeHHue 0 cO00IIeCTBaxX OPraHu3MOB, yueHue o Ouocdepe. 2
2. Dkonoruueckue  (akToOpbl, OCOOEGHHOCTH  HMX  BO3JCHCTBHIL.
Okonoruueckas xapakTepucThuka Bupa. [loHsATHEe 00 95KOIOrHYECKUX
cucremax. llenu mnuTaHus, Tpoduueckue ypoBHU. buoreoneHo3 kak
9KOCHCTEMA. 2
3. buocepa — rimobanbHas skocuctema. Yuenue B. WM. Bepnazackoro o
ouocdepe. Ponap xuBBIX opraHu3mMoB B Ouocepe. buomacca.
buonornyeckuit Kpyropopor (Ha TpUMEpPE KPYroBOpOTa VYriepoia).
OcHOBHBIC  HamnpaBJICHUS BO3JCHCTBHS  4YeloBeka Ha  Ouocdepy.
Tpancdopmanms ecTeCTBEHHBIX 3KOJOTHYECKHX cHucTeM. OcoO0eHHOCTH
arpodKOCUCTEM (arpoIeHO30B). 2
[IpakTHYecKkne 3aHATHS
1. CocraBieHne cxeM Nepeadyn BEIIEeCTB U SHepruH (enel mUTaHusl). 1
2. CpaBHHTENbHasT ~ XapaKTEPUCTHKAa  TPUPOMHBIX  JKOCHCTEM U 1
arpo’KOCHCTEM CBOEH MECTHOCTH.
3. AHanu3 ¥ OIEHKa IOCIEJCTBUH COOCTBEHHOW JIESITENBHOCTH B 1
OKpYXarollei cpefe, rIo0aIbHBIX IKOJIOTHYECKUX MpoOiIeM W IMyTed ux
peuienus. JInddepeHunpoBaHHbIH 3a4eT.
CamocTosiTeJbHasA paboTa

1. Cpenpl oOUTaHMS OPTaHU3MOB: IPUUMHBI PA3HOOOpa3HA. 2
2. T'mobasbHbIe SKOJIOTHYECKHE MTPOOIIEMBI 2

Hroro: 168
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4. YCJIOBUSA PEAJIN3ALUU ITPOT'PAMMBI JUCHUIIJIMHBI
4.1. TpeGoBaHUsI K MUHMMAJIBHOMY MaTepHAJbHO-TEXHUYECKOMY 00ecre4YeHn 0
Peanuzamus nporpaMMbl TMCIUIUIMHBI TpEOyeT HaMuuus ydeOHOro kabunera
OO6opynoBanue yueOHOro kabuHeTa:
- pabouune MecTa Mo KOJIMYECTBY 00YJaroIIUXCs;
- pabouee MeCTO IperoaBaTes;
- JOCKa JyIs MeJIa,
- MporpaMMHoOe obecriedeHrne npoheCcCHOHAIBHOIO Ha3HAYCHHUS;
- y4eOHO-METOANYECKHE KOMILJICKTHI 10 MPEIMETaM;
- METOAMYECKHE PEKOMEHIAIIMH IO OPraHU3aIMKA CAMOCTOSITEIIbHON paboThl CTYICHTOB
- HarJIIHBIE TOCOOUS (KOMIUIEKTHI Y4€OHBIX TaOJIHUII, TIIIaKaTOBY,
TexHuueckue cpeacTBa 00yUCHUS:
1. MynpTUMeuiiHas yCTaHOBKA
4.2. UndopmannonHoe odecrieueHne 00y4eHust
IlepeueHb pekoMeHIyeMbIX YUeOHBIX H31aHUIi, IHTepHET-pecypcoB, 10MOJTHUTEIbHOM JUTEPATYPHI
OcHoenble ucmoynuKu
1. bopnosckuii, I'. A. ®uszuka B 2 1. Tom 1: ydeOHOe mocoOme s cpeaHero NpodhecCHOHATLHOTO
obpazoBanus / I'. A. bopnosckuii, 3. B. Bypcuan. — 2-e uzn., ucrnp. u non. — M.: U3narensctBo KOpaiit, 2019. —
242 c.
2. bopnoBckuii, I'. A. ®uzuka B 2 1. Tom 2: ydyeOHOEe TocoOHMe i CpexHero MpodecCHOHaTbLHOTO
obpazoBanus / I'. A. bopnosckuit, 3. B. Bypcuan. — 2-e uzn., ucnp. u gon. — M.: FOpaiit, 2019. — 299 c.
3. Bamsuckwmii, C. W. EcrecTBOo3HaHme: y4eOHWK W TPAKTUKYM IS CpemHero mpodeccroHaTbHOTO
obpazosanus / C. U. Bansuckuii. — M.: FOpaiit, 2019. — 367 c.
4. Topnmau, B. B. ®wusmka. 3amaum, TecThl. MeTompl pemieHUs: y4eOHOE TIMOcoOMe sl CpEeaHEro
npodeccuonansHoro oopazosanus / B. B. 'opinau. — M.: FOpaiit, 2019. — 301 c.
5. I'yceiixano, M.K. EcrectBo3nanue: yue6nuk u npaktukym anst CITIO / MLK. I'yceiixanos. - 8-¢ u3a. nep.
u nom.- M.: FOpatit, 2019. - 442 c.
6. PommonoB, B. H. ®usmka mns Komiemkei: ydeOHOe mocobue it cpeaHero mnpodeccrnoHaTbHOTO
obpazosanus / B. H. Pommonos. — M.: FOpaiit, 2019. — 202 c.
7. Ctpenpauk, O.H. EctectBoznanue: yaedHoe mocodue st CI1O / O.H. Ctpensauk. - M.: FOpaiit, 2019. -
223 c.
8. ®msuka: Mexanuka. YriryoneHHbIN ypoBeHb. 10 kimace. YueOnuk/Mskumes [.5., CunskoB A.3. 9-¢ u3m.
CTEPEOTHII. -M.: JPODA, 2020.- 512 c.
9. Xumus. Yrayon. 10 xnacc. Epemun B.B., Ky3emenko H.E., Tepenun B.M1. Cepus Jluaus YMK B. B.
Jlyauna. —-M.: [IPODA, 2020.- 448 c. (Poccuiickuii yaeOHUK)
10.  Bbuomorus. yriy6. 11 kiacc. YueOHuk i ydamr. oomieo0. opranusanuid. / [Tonomapesa 1. H.,
Kopaunosa O.A., Cumonosa JI.B. BEHTAHA-T'PA®.- 448 c.
11. Tennmenmreiin JI. 3. ['34 ®usuka. 11 kmacc. ba3oBbiil U yrayOlneHHbBIH ypoBHH. 3aladHUK : y4eOHO-
MeTtoaudeckoe mocodue / JI. O. I'engenmreitn, A. A. BymaroBa u ap. — M. : BUHOM. JlaGoparopus 3HaHUH.
— 240 c.
Jlononnumenshsle ucmouHuKu
1. EcrecrBo3nanue: yueOHUK U npaktukyMm mist CITO / I'.I1. Otroranuii, mox pen. I'.H. Ky3pmenko.- M.:
IOpaiit, 2019.- 380 c.
Humepnem- pecypcul
1. http://class-fizika.nard.ru/ - «KnaccHas gocka st ar0003HaTenbHbIX» http:/physiks.nad/ru/ - «®usuka B
AHUMAITHSIX);
2. http://interneturok.ru - /«Buaeoypok# 1o mpeaMeram MIKOIbHON MPOrpaMMbly - U JIp. )/
chemistry-chemists.com/index.html - snekTpoHHbI# KypHaT « XMMAKHA U XUMHSD
3. pvg.mk.ru - onumnuaga «ITokopu BopoObEBBI rOpbD»
4. hemi.wallst.ru - «Xumus. O6pa3zoBare/IbHbINA CAUT IS ITKOJTBHUKOBY
5. www.alhimikov.net - O6pa3oBaTebHbIi CAUT IS IIKOJIEHHUKOB
6 .chem.msu.su - DnekTpoHHast OUOIHOTEKa 10 XUMUU
7. www.enauki.ru — uaTepHeT-u3anue yis yuutenei «EcTecTBeHHbIC HAYKN
8. hvsh.ru - sxypHan «XuMmust B IIKOJIE»
9. www.hij.ru/ -«Xumus 1 KU3HbY
10. chemistry-chemists.com/index.html - snekTpoHHbBIif KypHAT «XUMUKH U XUMUS
11. http://biology.asvu.ru/ - Best 6uonorusi. CoBpeMeHHasi OMOJIOrHsI, CTaTbU, HOBOCTH, OMOJINOTEKA.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJINHbI

KoHTpoJb M OneHka pe3yiabTaToOB OCBOCHUS AMCLMIUIMHBI OCYILECTBIIIETCS IPENOJaBareieM B IIpoLecce
NPOBEACHUS TPAKTUYECKUX 3aHATHA U J1a00paTOpHBIX paboT, TECTHPOBAHHUS, a TaKXKE BBIIOJHEHUS
00y4aroIMMHUCS MHIMBHIyaIbHbIX 331aHUH, IPOEKTOB, UCCIICTOBAHUA.

Conepxxanue Buner konTpons

o0y4eHus

Dusuka

BBenenue Pa3BuTh cr10COOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOH MBICIIH, JIOTHUECKH - YCTHBIH ompoc ;
00OCHOBBIBATH CBOIO TOUKY 3pEHHS, BOCHPUHUMATH H aHAJIM3UPOBATh MHEHHS | -TECTUPOBAHUE
co0eceIHUKOB, TPU3HABAS MIPABO JIPYroro YelloBeKa Ha HHOE MHEHHUE.
[IpuBOIUTH IPUMEPHI BIUSHHSI OTKPHITUN B (PU3MKE HA MPOI'PECC B TEXHUKE U
TEXHOJIOTUU TPOU3BOJICTBA.
Mexanuka

Kunematuka [No3HakOMHTBCSI CO crIOCOOaMU ONHCAHUS MEXAHUYECKOTO JIBYKEHHS, C - (poHTaTBHBIN
OCHOBHOM 3a/1aueii MEXaHUKHU. YCTHBIN OPOC;
W3yuntb ocHOBHBIE (PU3NUECKHE BENUYHHBI KHHEMATUKH: TIEpEMEIICHNE, - OTUéT 1o

CKOPOCTb, YCKOpPEHHUE.
HabnronaTh OTHOCHTENBHOCTh MEXaHMUECKOTO JIBMKEHMsI. DOpMYIHpPOBATH
3aKOH CJI0XKEHHSI CKOPOCTEH.

HccnenoBath paBHOYCKOpPEHHOE NMPSAMOIMHEHHOE JBUKEHNS (Ha TpUMepe
CBOOOTHOTO MAJIeHNS TEJI) ¥ PABHOMEPHOT' O IBIKEHHS TeJa M0 OKPYKHOCTH.

MpaKkTH4ecKon padore
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JAunamuka [lonumatpb cMbICT TakuX (PU3NYIECKUX MOZEIel KaKk MaTepuaibHas TOUKa, - (poHTaTBHBII
HHEepLHaIbHas CUCTEMa OTCUETA. YCTHBIN onpoc;
UzMmepsTh Maccy Tena pa3nuiHbIMU crioco0amu. V3MepsaTh CHITBI - TECTUPOBaHMUE;
B3aUMOJICHCTBUSA Te. BRIYNCIATE 3HAaUEHUE YCKOPEHUS TeM 110 U3BECTHBIM - OTUéT 1o
3HAUEHUSM JISCTBYIOIIMX CHJI M Mace Tedl. MPaKTUIECKON padoTe

Paznuuate cuny TsbkecTd 1 Bec Tena. OObACHATH U IPUBOANUTH PUMEPHI
SIBJIEHUS] HEBECOMOCTH.

[IpuMeHATH OCHOBHBIC TIOHATHS, POPMYJIBI M 3aKOHBI TUHAMUKH K PEIICHUIO
3a4a4.

3aKoHbI OOBSICHATH pEaKTHBHOE IBHKEHUE Ha OCHOBE 3aKOHA COXPaHEHHS UMITYIIbCa. - (hpoHTANBHBIIH

coXpaHeHusd IIpuMeHATh 3aKOH COXpaHEHUS UMITYJIbCA JUIsl BBIYUCIICHUSI U3MEHEHUN YCTHBIH OIIPOC;

MeXaHHKe CKOPOCTEH TeJl ITPU UX B3aUMOJECHCTBHUSX. - KOHTpOJIbHAs paboTa
Beruucnsats paboTy cull M U3MEHEHUE KHHETHYECKOH SHEPTUH Tena.
Breraucnars MOTCHIIHUAJIBHYIO SOHEPIUIO TSI B I'PABUTAIIMOHHOM I10JIC.
XapakTepu30BaTh NPOU3BOAUTENBHOCTD MAILUH U ABUTATEIEN, HCIIONIB3YIO
IIOHATHUEC MOIITHOCTH.

OcHoBBI DopMynHpoBaTH OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH. | - PPOHTAIBHBIN

MOJIEeKYJISIPHOM BoBINOAHATH 3KCTIEPUMEHTHI, CITy’Kalie 000CHOBaHUEM MOJIEKYISPHO- YCTHBIH 0Mpoc;

$usuxu u KMHETH4ecKoil Teopuu. Habmronate 6poyHOBCKOE IBUYKEHHE U SIBJICHUE - TECTUPOBAHHE

TepMoaMHAMHMKH | AU dy3un.

Moaekyasipuasg | OmnpenensiTe mapaMeTpsl BEIIECTBA B Ta3000pa3HOM COCTOSHUN Ha OCHOBAaHUHU

puzuka YpaBHEHUS COCTOSHUS MICANBHOTO rasa.
[IpencraBnars rpadmkaMu M30XOPHBIN, H300aPHBIA U H30TEPMUIECKHI
MIPOIIECCHl. BRIUUCIATH CPENHIOI KHHETHYECKYIO YHEPTHIO TETIIOBOTO
JIBUDKEHUSI MOJIEKYJI 110 U3BECTHOM TEMIIEPATYPE BEIIECTBA.

Tepmoaunamuka | MccinenoBars SKCIIEpUMEHTAIFHO TEIIOBBIE CBOWCTBA BEIIECTBA. - (hpoHTANBHBII
PaccunThIiBaTh KOTUYECTBO TCIIJIOTHI, HGO6XOJII/IMOC JJI1 OCYIIECTBIICHUA YCTHBIﬁ OIIpocC;
rpolecca MpeBpalleHus BEIECTBA U3 OAHOIO arperaTHOr0 COCTOSHUS B - OT4€T IO
TIPyTOE. MPaKTHIECKON padoTe;

- KOHTpOJIbHAs pabora

IMocTosiHHBIH N3mepsaTs MOmHOCTD 3nekTpraeckoro Toka. Mamepsars 9/1C u BHyTpeHHEE - (pOHTATBHBIN

TOK COIPOTUBJICHUE NCTOYHHKA TOKA. YCTHBIH OIPOC;
CoburpaTh 1 UCTIBITHIBATD AJIEKTPUUECKHE IIEMHU C PA3TIMYHBIM COETUHEHHEM - OT4€T 1O
MIPOBOJHUKOB, PACCUUTHIBATh UX MTAPAMETPHI. MpaKTHIeCKor pabore

MarnutHoe nosie | HabOiromath aeficTBHE MarHUTHOTO TIOJIST HA TIPOBOJAHUK C TOKOM, KAPTHHKH - (pOHTATHHBIN
MAarHUTHBIX TOJIEH. YCTHBIA OIPOC;
DopMyIHpPOBaTh IPABUIIO JIEBOM PYKH JUIs1 ONPEAETIECHUS HAIPABICHUS CHUIIbI - OT4€T IO

Awmrrepa.

BbIuucnsaTh cuitbl, JSHCTBYIOIINE HA TIPOBOJHUK C TOKOM B MATHUTHOM TIOJIE,
OOBSICHSTD MPHUHIIHIT JCHCTBHS JJICKTPOJBUTATESL.

HccnenoBath siBIEHHE DIIEKTPOMArHUTHON WHAYKITHH

MMPaKTHIECKOH padoTe;
- KOHTpOJIbHAs pabora

Kousie6anus u BoJHLpUBOANTH IPUMEPHI KoNeOaTENbHBIX ABIKEHUN. MccnenoBaTe 3aBUCUMOCTE | - (DPOHTAIIBHBIH
MexaHu4yecKue | Iepuoja KoiaeOaHu MaTeMaTHIeCKOro MasTHAKA OT €r0 JUINHBI, MacChl H YCTHBIH OIPOC;
KoJIe0aHUS U BOJRMIUINTYABI Kosiebanuil. OnpenensiTs yCKOpeHne cBOOOIHOro NaieHus ¢ - TECTUPOBAHUE
MIOMOIIIBI0 MAaTEMATHIECKOro MasiTHUKA. Habmromate konebaHus 3Bydamiero
tena. [IpuBOIUTE 3HaYEHNE CKOPOCTH PACHPOCTPAHEHHUS 3BYKa B Pa3IMUHbBIX
cpenax.
YMeTb 00BSCHATH HCIOJIB30BAaHKE YIIBTPa3ByKa B
MeJIMIINHE.
DaexkTpoMaruuT | HaGmonaTh ocIMIIIOrpaMMBbl TApMOHUYECKHX KOJIEOaHU CHITBI TOKA B IICTIH. - ()pOHTATTBHBIN
Hble KoJiebanusi | OOBSCHATH NMpEBpaIIeHNe YHEPIHU B H/ICATLHOM KOJIe0aTeIbHOM KOHTYpe YCTHBIH OIpOC;
¥ BOJIHBI .M3y4arp ycTpOoWCTBO M NPHHIIT ACHCTBHS TpaHC(hOpMaTopa. - TECTUPOBAaHUE
AHaNIM3MPOBATH CXEMY IEpeIauu JEKTPOIHEPIHH Ha OOJIBIINE PACCTOSHUS.
[IpuBonuTH IPUMeEPHI BUAOB paanocBssu. I103HaKOMUTBCS € yCTpOCTBaMu,
BXOAALIMMU B CHCTEMY PaIHOCBSI3H.
Ob6cyxaTh 0COOEHHOCTH PACIPOCTPAHEHHSI PaJOBOJH.
DJIeMeHThI Habmronate goTosnexrpuueckuii 3¢ ¢pekr. PaccuuthiBaTh MakCHMaIBHYIO - (hpoHTANBHBIH
KBaHTOBOIi (PM3NKIMHETUYECKYIO SHEPTUIO JIEKTPOHOB 1pH hoTodddexre. YCTHBIH ONpoC;
KBanToBbIe - TECTUPOBaHNE

CBOIICTBa CBeTAa
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®usuka aToma ®opmynupoBats noctynatsl bopa. HaOmogats nuHelvaThlii 1 HENPEPBIBHBIN | - (POHTANIBHBIN
CHEKTPBHI. YCTHBIN onpoc;
PaccuuteiBaTh 4aCTOTY M AMHY BOJHBI UCITYCKa€MOT'O CBETA MPH MEPEX0JIe - TECTUPOBAHUE
aToMa U3 OJHOI'O CTallMOHAPHOI'O COCTOSHUS B JPYIOE.

duzuka Habnronate Tpeku anbga-uactun B kamepe Bunbcona. Peructpuposats - (hpoHTANBHBIIHA

aTOMHOTO SIIpa | sSII€pPHBIE U3ITyYEHHs C TOMOIIBIO cueTunka I'elirepa. YCTHBIN onpoc;

¥ dJieMeHTapHbIX | [[oHMMaTh HEHHOCTH HAYYHOTO MO3HAHMS MHpa HE BOOOIIE JUIsl YEIOBEUECTBA | - TECTUPOBAHHE

YJACTHIY

B 1IEJIOM, a T KQKI0T0 00y4aroerocs JMYHO, IIEHHOCTh OBJIA/ICHUS
METO/IOM Hay4YHOTO MO3HaHUS IS JOCTHYKEHHsI yCIiexa B JIF000M BHJIE
NIPAKTHYECKOM EATEIbHOCTH.

Xumus

BBenenue

PackpbIBaTh BKJIAaJ XMMHUYECKON KAPTUHBI MUPA B EAUHYIO
€CTECTBEHHOHAYYHYIO KaPTUHY MHpa.
XapakTepr30BaTh XUMHIO, KAK IPOU3BOIUTEIHHYIO CUITY OOIIECTBA.

- YCTHBINA OIIpocC

OcHOBHbIE
3aKOHBI XUMHHU

@opMyIUpPOBATh 3aKOHBI COXPAHEHUSI MACChl BEILIECTB U MTOCTOSHCTBA COCTaBa
BEILECTB. Y CTAHABJIMBATh IPUUMHHO-CJIEJICTBEHHYIO CBSA3b MEXKIY
COJIEpYKaHUEM THX 3aKOHOB U HAllMCAHUEM XUMUYECKUX (HOPMYIT U
YpaBHEHUH.

PackpbiBaTh (hU3MUECKHI CMBICIT CUMBOJIMKH MIEPHUOAMICCKON TaOJIUIIbI
xumMudeckux 3nemerToB J.U. MenneneeBa (HOMEpOB dJIEMEHTA, TIEPUOJIA,
TPYIIIIBI) U YCTAHABIMBATH MPUIUHHO-CIICACTBEHHYIO CBSI3b MEXIY CTPOCHUEM
aToMa U 3aKOHOMEPHOCTSAMHU U3MEHEHHSI CBOMCTB 3JIEMEHTOB U 00pa30BaHHBIX
HWMU BEUIECTB B NIEPUOJAX U PYIIaX.

XapakTepu3oBaTh 3JIEMEHTHI MaJIbIX MTEPUOIOB MO

ux nojuoxenuto B Ilepuonnueckoit cucreme /.M.

Menneneena.

- YCTHBIA U
MUCbMEHHBINA OMPOC;
- TECTUPOBaHUE

OcHOBHbIE
TEOPUH XUMHUH

YCTaHaBJH/IBaTB 3aBUCUMOCTH CBOI71CTB XUMHUYCCKHUX BCIICCTB OT CTpOCHI/IH
aATOMOB 00pa3yIONINX UX XUMHUICCKHIX DJIEMEHTOB.

XapakTepru3oBaTh BaKHEUIIIME TUITHI XUMUUYECKUX CBSI3€M M OTHOCUTENbHOCTD
9TOH TUITOIOTHH. OOBICHATEL 3aBUCUMOCTE CBOMCTB BEIIECTB OT MX COCTaBa 1
CTPOSHUS KPUCTAIUTMIECKUX PEIICTOK.

DopMyITHPOBATH OCHOBHBIC ITOJOKEHHUS TEOPHH IJICKTPOITHTHICCKON
JIMCCOITMAIINH U XapaKTePHU30BaTh B CBETE ATOW TECOPUH CBOHCTBA OCHOBHBIX
KJIACCOB HEOPTaHUICCKUX COCTUHECHUM.

®opMynHpPOBAaTh OCHOBHBIE TIOJIOKEHHS TEOPHUH XUMHUIECKOTO CTPOSHHS
OpraHUYeCKUX COCIUHEHUHN U XapaKTepU30BaTh B CBETE 3TOM TEOPUH CBOMCTBA
BaXXHEHIIIMX MIPE/ICTaBUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHEHUH.

- YCTHBIA U
MUCHbMEHHBIN OMPOC;
- TECTUPOBAHHE;

- 3amuTa pedepara

Baxueiimue XapakTepu3oBaTh CTPOEHHE aTOMOB M KPHUCTAJUIOB U HAa 3TOH OCHOBE 00IIIIE - YCTHBIA U
Bell[ecTBA U (u3nvecKre 1 XUMHUYECKHE CBOICTBAa METAJIJIOB M HEMETAJLJIOB. MMCBEMEHHBIHN OMpoc;
MaTepUuaJIbl XapakTepu30BaTh COCTAB, CTPOCHUE, CBOMCTBA, ITOJIY4YCHUE U IPUMEHEHNE - TecT;

Ba)XKHEUIIUX HEMETAJIOB. - 3aUTa pe3eHTalul

XapakTepu3oBaTh COCTaB, CTPOCHHE U OOIIUE CBONCTBA BAKHEHIIINX KIIACCOB

HEOPraHUYECKUX COCTUHEHHH.

OnuceIBaTh COCTAaB U CBOMCTBA BaKHEUIINX MPEACTaBUTENECH OPraHUYECKUX

COEIMHEHUH: METaHOJ U 3TaHOJI, CJIOXKHbIE H(PUPHI, )KUPBI, MblIIa, KAPOOHOBbIE

KHCITIOTHI (YKCYCHAs KUCIIOTa), MOHOCAXapHUIbl (TIIFOK032), ICaXapuIbl

(caxaposa), monmucaxapuabl (KpaxMal U IeJUTI0NI03a), aMUHOKHCIIOTHI, OENKH,

HCKYCCTBEHHBIEC M CHHTETHYECKHE MOJTHMEPHIL.
XuMHYeCKUH Hcnonp3oBaTh B y4eOHOI 1 TpodecCHOHaIbHON ASSITEIbHOCTH XUMHUECKHE - MICbMEHHBIN OIpOCc;
SI3BIK U TEPMHUHBI U CHUMBOJIUKY. - TECT;
CHMBOJINKA Ha3zpiBaTh H3ydeHHBIE BEIIECTBA 110 TPUBUAIBHON MIIH MEXAYHAPOIAHOM - YCTHBIH Ompoc

HOMEHKJIAType U OTPaXkaTh COCTaB 3TUX COEAWHEHUH C TOMOIIbI0 XUMHYECKUX

thopmy.

OTtpaxaTh XMMHYECKHE NMPOLIECCHI C IIOMOIIBI0 YPABHEHUM XMMHUECKUX

peaxuil.
Xumnueckune OOBACHATH CYIIHOCTh XMMHYECKUX MpoueccoB. KiaccuduuuposaTs - YCTHBIN U
peakuuu XMUMHYECKUE PEaKIMHY 10 Pa3IMYHbIM IPHU3HAKAM. MMCBbMEHHBIHN 0Mpoc;
IpopunavHoe n OOBICHATE XUMHYECKHUE SIBJIICHHS, IPOUCXOSIIIME B IPUPOAE, OBITY U Ha - 3amuTa pedeparos;
npodeccHOHANIb | IIPOU3BOJICTBE. - 3aIlMTa PE3EHTALNUN

HO 3HAYNUMO€

CO6J’IIO}1.':1TB IpaBHUJia 5KOJIOT'MYCCKU I'PAMOTHOI'O IOBCACHU S B OKp}I)KaIOH_Ieﬁ
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cojep:KaHmne

cpene.

OrneHuBaTh BAMSHIE XMMUUYECKOTO 3arpSA3HEHNS OKPY>KaroILe cpesibl Ha
OpPTraHM3M YelloBeKa U JIPyTHe )KUBbIE OPTraHU3MBI.

Cobmoath mpaBuiIa 6€30MacHOro OOpaIeHus C TOPIOYUMH U TOKCHYHBIMH
BEIIECTBAMH, JJAOOPATOPHBIM 00OPYIOBAHUEM.

Kputnueckun oneHnBaTh JOCTOBEPHOCTH XUMHUECKOH HH(OpMaLny,
MOCTYyNAaroIEe U3 pa3HbIX HCTOYHHKOB.

Buonorus — BrisiBUTE poiib OMONOruy B hOPMUPOBAHUH COBPEMEHHOM - (ppoHTATBHBII

COBOKYIIHOCTH €CTECTBEHHOHAaY4YHOH KapTHHBI MUPA U B IPAKTUYECKON JEATEIILHOCTH JIFOACH. | YCTHBIM OIIPOC;

HAYyK 0 JKMBOil

npupozne.

MeToabl

HAYYHOTO

MO3HAHHS B

0M0JIOTHH

Kaerka [To3HaKOMHUTBCS C KJIIETOYHON TE€OpHUel CTPOEHUS OPraHU3MOB. - UHIUBUAYaJIbHBIA 1
[MonyunTs npencraBaeHne O PO OPTaHUIECKUX ¥ HEOPTaHMUYECKUX BEIIECTB | ()POHTANBHBIA YCTHBIN
B KJIETKE. or1poc;
3HaTh CTPOCHUE KIIETOK 110 pe3ybTaTtaM paboThl CO CBETOBBIM MUKPOCKOIIOM. - MMCBMEHHBIHN OMIpoc;
YMeTh ONMCBIBATH MUKPOIIPENAPATHI KIETOK PACTEHUM. Y METh CPAaBHUBATH - TECTUPOBAHUE;
CTpOEHHE KJIETOK PACTEHHH W KUBOTHBIX 110 TOTOBBIM MUKPOITpeNnapaTam. - OT4U&T 1Mo

MpaKTHIecKon padore
- 3ammTa pedeparon

Opranusm 3HaTh OCHOBHBIE CIIOCOOBI PA3MHOXKEHHSI OPTaHU3MOB, CTaTUM OHTOT€HE3a HA | - MHIANBUAYAJIbHBIA U
MIpUMepe YeOBeKa. (pOHTANBHBIN YCTHBIN
3HaTh IPUYMHBI, BBI3BIBAIOIIIE HAPYIIEHUS B PAa3BUTUN OPTaHNU3MOB. 0T1poc;
YMerh N0J1b30BaThCSl TEHETUYECKON TEPMUHOIOTMEN U CUMBOJIMKOMN, peliaTh - IMCbMEHHBIH OIPOC;
MPOCTEHUINNE TEHETHYECKHE 3a1aUH. - TECTHPOBAHMUE;
3HaTh 0COOCHHOCTH HACIIEICTBEHHON M HEHACTIEICTBEHHON U3MEHUYNBOCTH U - OT4€T IO
1x OMOJIOTMYECKON POJIM B IBOJIIOLMHU SKUBOTO. IIPAaKTUYECKOH padore

Bun YMeTb aHaIN3upOBaTh U OLICHUBATE PA3JIMYHBIE TUIIOTE3HI TIPOUCX OKICHUS - UHAUBUAYaIbHBIA U
JKU3HH Ha 3eMIIe. (POHTAIBEHBIN YCTHBIMA
YMeTh IpOBOIUTH ONKCaHHE 0CO0EH OJJHOTO BUJIA 110 MOP(OIOTHIECKOMY OIIpoC;
KpPUTEPHIO. - INCBMEHHBIN OIIPOC;
Pa3Buth cr1iocoOHOCTH SCHO M TOYHO M3JIaraTh CBOM MBICIIHU, JIOTHUECKH - TECTHPOBAHMUE;
00OCHOBBIBAThH CBOIO TOUKY 3PEHHS, BOCIPUHUMATh U aHAJU3UPOBAaTh MHEHUS | - 3aI1UTa pedepaTos,;
co0eceHNKOB, IPHU3HABAs NIPABO IPYroro YeloBeKa Ha MHOE MHEHHE. - 3aIlUTA IPE3ECHTALAN
YMeTh 10Ka3bIBaTh POACTBO YEIOBEKA M MIICKOUTAIOIINX, OOIIHOCTD U - OTYET 10
PaBEHCTBO YEI0BEYECKUX pac. IPAaKTUIECKON padote

IKoCHCTEMBI 3HaTh OCHOBHBIE YKOJIOTHYECKHE (PAKTOPHI U UX BIUSHUE HA OPTaHU3MBI. - HHIUBUAYAIbHBIA 1

3HATh OTIUYNTEIbHBIC TPU3HAKU UCKYCCTBEHHBIX COOOIECTB —
arpodKOCHCTEMBI

HmeTs TipecTaBleHHEe O CXEME DKOCUCTEMBI Ha MpuMepe OHOChephl.
JIeMOHCTpUPOBATh YMEHHUS TMOCTAHOBKU IIENeH JCSITeNbHOCTH, MIaHUPOBATh
COOCTBEHHYIO ESITEIBHOCTh JUIS JOCTHIKECHHS MOCTABIICHHBIX IIENeH,
MPEABUICHUS BO3MOXHBIX DPE3yNbTATOB 3THX JCHCTBUM, OpraHU3aIlluu
CaAMOKOHTPOJSI U OIEHKH MOTYYCHHBIX PE3YJbTATOB.

Hayuutbest cOOMIOACHUIO MPaBUI MOBEACHUS B NPUPOJE, OEpPeKHOMY
OTHONICHUIO K OMOJIOTHYECKHUM O0BEeKTaM (PAaCTCHUSIM M JKHBOTHBIM U HX
co00IIecTBaM) U MX OXpaHa.

(hpOHTAITBHBINA YCTHBIH
0IIpOC;

- MUCbMEHHBIN OIMpPOC;
- TECTUPOBaHUE

OTYET 110
MpaKTHIeCKon padore

22




Jlucr cornacoBanus

Jonosanenuss u u3menenus kK nporpamme OY/1.07 ECTECTBO3HAHUE (®PU3UKA)
_HNPEINNOJABAHHUE B HAYAJIBHBIX KJTACCAX u JOIIKOJIBHOE OBPA30OBAHUE Ha 2020 -
2021 y4eOHsIii roa.

JHononnenus u nusmenenus k nporpamme OY/1.07 ECTECTBO3HAHUE (®U3UKA) TIPEIIOJJABAHUE B
HAYAJIBHBIX KIIACCAX u CIIEHUAJIBHOE JJOIIKOJIbHOE OBPA30OBAHUE Ha 2020 — 2021
yuebOHnsbIit ron o yaeonoi auctummuie OY [.07TECTECTBO3HAHUE(D®U3UKA).

B nporpammy BHECEHBI CIEIYIOIINE U3MEHEHMUS:

1.13menena npaktuueckas pabora Nel «OmnpeneneHue yCKOpeHHUss CBOOOIHOTO MaJ€HUsI ¢ TTOMOIIBIO
MaTEeMaTHYECKOI0 MasTHUKa» Ha IpakTUdeckyto pabory Nel «Pemenue 3amau no teme Kunemaruka
MaTepUaIbHOU TOUKU» B CBSI3U C OTCYTCTBHEM 000PYAOBAHUS ISl IPOBE/ICHUS IKCIIEPUMEHTA.

2. N3menena npaktudeckas padora Ne2 «MccnenoBanne 3aBUCHIMOCTH CHIIBI TPEHUS OT Beca Tejla» Ha
npakTuueckyro paboty Ne2 «Pemenwe 3amay mo Teme J[MHaMuMKa MaTtepuaabHON TOYKH» B CBS3U C
OTCYTCTBHEM 00OPYAOBAaHMUS JUIsl IPOBEIECHUS SIKCIIEPUMEHTA.

3. M3menena mpaktudeckass pabora Ne3 «l3mepeHuwe TemmepaTypbl BeIIeCTBA B 3aBHCHMOCTH OT
BpEMEHH MPU U3MEHEHUSX arperaTHbIX COCTOSIHMI» Ha MpakTUdeckyro paboty Ne3 «Pemienue 3amau no teme
TepmoanHaMuka» B CBA3H € OTCYTCTBHEM 000PYAOBaHMS ISl POBEACHUS SKCIIEPUMEHTA.

4. N3zmenena npakruueckas padbora Ned « COopka 371eKTpUUYECKUX LIeTed U U3MEPEeHHEe CUJIbl TOKa U
HanpsDKEHHWS Ha €€ pas3lIMYHbIX ydyacTKax» Ha MpakThdeckyio paboty Ned «Pemienue 3amgay mo Teme
[TocTOSIHHBIN MEKTPUUYECKHI TOK» B CBS3H C OTCYTCTBHEM 000PYAOBAHHUS ISl IPOBEICHUS IKCIIEPUMEHTA.

5.Ha3Banue koHTposbHOU paboThl Ne3 «PemieHue 3amau mo Tteme DJIEKTPOCTaTHKa» MOMEHSUIOCh Ha
Ha3BaHHWE KOHTpoJbHas pabota Ne3 «Pemienue 3amad mo pasneny DJIEKTPOMArHUTHBIC SIBJICHUS» COTJIACHO
HaMMEHOBAHUIO pa3zena.

HNomomuenuss u  w3Menenuss B nporpamme OVYJ.07 ECTECTBO3HAHUE( ®U3UKA)
ITPEITOJJABAHUE B HAYAJIbHBIX KIIACCAX u CIIELHMAJIBHOE JOILIKOJIBHOE OBPA3OBAHUE
Ha 2020 — 2021 y4eOHnbIit To1 06cyxaeHbl Ha 3acenanun [11IK Marematuku u nHGOPMAITMOHHBIX TEXHOJIOTHI

«26» aBrycra 2020r. (mporokoi Ne 1).

IIpeacenarens ITIIK /H.B. Top6a /

JdonmosiHenust u u3MeHeHusi K nporpamme Ha 2020 - 2021 y4yeOHblii roj Mo yueOHOW TUCHUIJIMHE
0Y/107. Ecmecmeo3nanue (XuMus)
B nporpammy BHeceHbI CleyIOIINE U3MEHEHUS
- VI3MeHeHO KOJIMYeCTBO YacoB Ha MPAKTUYECKYI0 paboTy «Peakiiuu noHHOrO 0OMeHn» (BMecTo 1 yaca Ha 2
qaca), 3a C4eT UCKIIFOUEHHUS U3 IPOTrpaMMBbl ITPaKTUYeCKoi paboThl o Teme «Onpenenenue pH pactBopos
couteit» (1 gac).(ctp.12).
-JlomosiHeH cucoK OCHOBHBIX HCTOYHHUKOB:
1. buomnorus: ydyenue o Ouochepe: yuedbnoe mocodbue misa CI1O/O.3. Epemenko.-3e. u3z., mepemnpa., u
nomno.- Mocksa: u3a. IOpaiit, 2020- 236 c.
2. Xumus: yuyeOHuk u npaktukym juia CIIO/ I'.B. MBpteiHoBa, U.B. ApramonoBa, E.b. I'omgyHoB:mos
o0m1. pen. T.B. MapteiHOBO#-2€ u3., ucnp. u nepepad.-Mocksa: M3natensctBo FOpaiiT,2020-238 c.
3. O6mas xumus. CoopHuk 3anau: yuebHoe nocodue ans CIIO/ B.B. Illep6axos, H.H. bap6otuna, K.K.
Brnacenko.- 2e u3n., nep. u gomn.- Mocksa: U3natensctso FOpaiit, 2020-139 c. (ctp.33):

JlomonHeHUss W UW3MEHEHUs B TmporpamMmy oOcyxaeHbl Ha 3acemanun [IIIK Marematuku u
WHGPOPMAIIMOHHBIX TEXHOJIOTHIT«26» aBrycra 2020r. (mpotokos Ne 1).

[Ipenonasarens: 3agaunna O.I1.

[Ipeacenarens I[NIK /TIpokonosa JI.B./
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