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KHUME ®AHUHU YKUTHUIIJIA MOBWJI JACTYPUA
NJIOBAJIAPJTAH ®OMJIAJTAHUII

KaxxoposB Magamun AGayHa0ueBu4
Byxopo naBiat yHUBEPCUTETH TastHY JOKTOPAHTU

AHHOTAIUA

Maskyp Makonaza KMUME YKATUII METOAMKACH XamJa JacTypiiall coxacuaa
daonusaT onubd Oopa€TraH MyTaxaccuciiap TOMOHHMJIAH MUJUTUN NAacTypuid mioBaiap
ApaTull, MPOTOTUIl AW3AaWHU, YHJIA OYIUMIAPHHUHI >KOWJAIIMIIA Xamaa KylluMya
AJIEMEHTJIApHU SKOWJIAIITUpUII OViMYa WIUIApUHUA aMajra OIIMPUII Macaljajapu
kypuirad. @an O6yiinya gacTypuil wioBanap spatuiga 6yauM KOMIIOHEHTIapH, YKYB
MaTepuaylapy  Ma3MyHH, paHIVIap yUFYHJIMTH, KyNIAMYa  3JIEMEHTJIAPHU
KoWnamTupuiga GaHHUHT XyCYCUSATIApUHU HHOOATTa OJIUII Tanal 3TUIIaIH.

Kanur cy3nap: nactypiari, MOOWI WIIOBA, MPOTOTUI, KOMIIOHEHT, KUME (aHw,
YKYB MaTepuain

AHHOTAIUA

B naHHO# cTaThe paccMaTpUBAETCS METOJMKA MPENOAaBAHUS XUMUU U BOTIPOCHI
BBITIOJIHEHUS PabOT MO CO3JaHUI0 HAIMOHAIBHBIX MPOTPAMMHBIX MPUTIOKECHUM,
IIPOEKTUPOBAHUIO MPOTOTUIIOB, PA3MELICHUI0O B HEM pas3JelIoOB U Pa3MELICHUIO
JOTIOJTHUTENBHBIX ~ AJIEMEHTOB  CHEIUAINCTaMH, paldoTaloMMu B 0o0macTu
nporpamMmmupoBanus. [lpu co3maHuM NpPOrpaMMHBIX MNPWIOKEHUA MO NPEAMETY
TpeOyeTCsl YUYUTHIBATH OCOOEHHOCTU TMpeaMeTa MpU Pa3MEIICHUU KOMIIOHEHTOB
paszena, cojepkaHus yueOHbIX MaTepraaoB, IBETOBOM rapMOHUH, JOTIOJIHUTEIIBHBIX
AJIEMEHTOB.

KiroueBble cj10Ba: mporpaMMUpOBaHKHE, MOOWIBHOE MPUIIOKEHHUE, TIPOTOTHII,
KOMITOHEHT, XUMUYECKasi HayKa, Y4eOHbIN MaTepHall.

ABSTRACT

This article discusses the methodology of teaching chemistry and the issues of
performing work on the creation of national software applications, the design of
prototypes, the placement of sections in it and the placement of additional elements by
specialists working in the field of programming. When creating software applications
for a subject, it is required to take into account the features of the subject when placing
the components of the section, the content of educational materials, color harmony, and
additional elements.
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byryuru xynna kymna® Qannapnan QoiigamaHumra MyJDKaUIaHTaH MOOMII
NACTypuil wWioBajap spartwiraH OYnuO, yiapJaH TabiuM KapaéHHUlla MyausiH
napaxana ¢omngananu0d kenuHMoKIa. daHiapaaH MoOOWI JacTypuil WJIOBajJapHU
ApaTUNl  VKATHII ~ METOJMKAacH Ba  axOOpOT-KOMMYHHMKAIUS  COXaCHJaru
MyTaxXacCUCTAPHUHT y3apo XaMKOPJIUTH HaTHXKacuaa SApATUIMOK/A.
PecniyOnukamusna Oy iyHanumia y3 €eYMMUHU TOMMINU JO3UM OYIraHn Oup KaTop
Macananap OyJca-aa, puBOKJIaHTaH MamMJyakatiap Oy coxa Oyiinya spatuirad, MOOWI
JAaCTypuil WioBajlap MaBxkyd. Ym0y MoOun wioBaiap Epnamuaa KUMEBHUM
peaknMsUIapHu TOTHI, OWp €KW OMp HEdTa HOMABJIyMiap KaTHAIITAaH KAMEBHMA
peaknmsuIapHu euuIn UMKOHUHU Oepaau. [lyHauHrmek, MenaenieB qaBpuil xaaBaiu,
SPYBUYAHJIUK YKaJBa/UIapH YPUH OJITAHIMTUHHA KYPUIT MyMKUH (1-pacm).

MoOun uioBaHU spaTHIl >KapaéHu OUp HedTa

6OCKH‘1I[a aMajira OIIHUPUIHWIOXM  MYMKHH. ®daH

(V)

YKUTYBUYUCH €K1 MYTaxaccuc TOMOHUJAH

Peaxkuyun ‘(‘.

ApaTWIAETraH  WIOBAaHUM  KaHJall — Makcaajiapra

C2H50H| Q,

MVIDKaJUIAaHTaHJIUTH  aHukiad omuHanu. Lyngan

BoccTaHoBNEHWE anbAeruaos Ao CnupToB

KCHUHUH MOOHII HaCTypu HNIJIIOBaHU AgpaTvuira o™+ mam

kupummiaaay. Jlactmab, umHM Mabiaym Oup Fosira
acociaHTaH xoJijia OommiaraH Kyjiad XucoOnaHau.
o ) 9 N
®daH YKATYBUUCH MOOWJ JAacTypuid WJIOBa KaHmai o '
OynuMIapiaH TalIKWI TOMaad, yjlapja KaHaal YKyB
Marepualapd Ba OOINKa MaHOajgap >KOMJIAITUIIUTa

JoMp MyJioxazajaap yMmymiamtupuiaau. Fos nactypuun

OwiraHn  macnaxarinammO, wum — Oyhuya  QuKp-

MyJoxXaszajlap YMyMJALITUPWITAHAAH KEWWH FOs 1-pacm: Xumns 4.0
MOOWI JacTypuit

acocuza MOOWJ  JacTypuil  wWiIoBa  MPOTOTHUIH
MJIOBACU KYpHUHUILIN

sapatuiagy. Spatwirad NpOTOTUIl JW3alHH, YHJA
OYTUMITAPHUHT >KOUJIAIIHINY XamIa KYITuM4a 3JIEMEHTIapHH KOMIAMTHPHII OYiinda
WIUTAp amaira OMIUPWININA MYMKWH. PaHrimap yWFyHIWTH Ba Ju3aiiH (aHHUHT
XyCycUsTIapHIaH Kelnu0, YUKraH XoJiJ1a Au3aiHepiap OMIaH MaciaxaTialrad Xo/1a
amajira OIIMPUIIMIIM Makcaara MyBopuUK xucoOnaHaau. Jlactypumnap opatna
IPOTOTHUI SAPATUIITHU MAaXCyC MPOTOTUILIAI AacTypiaapu: Marvel, InVision, Proto.io,
Pixate, Framer Ba Oomkanap épaamuia aManra OUTUPHUIIIIAPH MyMKHH.

Mobun pacTypuil WIOBaHM SApaTUIN YYyH KoJ ¢&3ui Taynald JTwiagu. by
nacTypiam OOCKMUYMTa YTHIN YYyH JdacTiabku Kagam xucoOnaHaam. Dan
VKATYBUUCHHUHT KypcaTMallapy acoCHAa IW3aiiHep TOMOHHAAH MPOTOTUIA MOOWIT
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JTACTypul WIOBaJaH VPHUH OJIafuraH KOMIOHeHTIap Oaradcun 0aéH KUIMHTAaHHUIAH
KEWHMH JacTypyd TOMOHUJIAH KOJ €3MIlIra Kupuiuiaagy. JlacTypuu aHMK TOIIIUPHK
cudpaTuia TEXHUK MacajaHW Ty3WIIHH Oommiaiau. JlacTypuum TEXHUK MacalaHu
é3umga MoOMJT AacTypuil WiOBara KMpUII-YMKUII TyrManapujaH Oomuiad, OGapua
OYUM KOMIOHEHTJIapUHU XHUCOOra ojvmM Tanad stunaau. Jlactypuu TOMOHMIAH
Oapua uIap AKyHJIAHTaHUAAH KEHUH MOOMI JAacTypuid WiIoBa JAacTIa0KU CUHOBJIAH
yTrazunaau. JlacTiaOku CUHOB kapaCHuaa MOOWJ JacTypuil HWIIOBAaHUHT KaHAau
unuiaétraHd, OYynuM Ba OOIIKAa KOMIOHEHTJIAPHUHT SKOIMIAIIWINM Ba YHJAH
¢oiifanaHuill UMKOHUATIApU MyXokama KuiauHaad. CHHOB »kapa€HuJa HIITHPOK
3TaéTraH AacTyp4YM-MYTaxacCCUCIAPHUHI MAaKCaaul MOOWIb WJIOBA TEXHUK Macaia
€3MIaH TOPTUO, KOMIIOHEHTIAPHH JKOMIAIINII YpraHuinO, KAMUYMIMK aHUKJIaHTaH
TaKIMpAa JAacTyp KailTa uuuiam y4yyH roOopuiaau. Myrtaxaccuciaap TOMOMHHAAH
CUHOB >Kapa€HuJa TONWIraH XaTo Ba KaMUWIMKIap, Takiaudiaap MoOWUI JacTypuid
WIOBAHUHI TAaOKMUWJUIAIYBUTa, (DoWganaHyBUUiIap YUyH KyJalJIUK sSIpaTUIUIINTa
SPULIWIAIN.

Kumé danura goup MabayMoTiaap OWilaH TaHUIIMINTHPHINTA MYIHKaIaHTaH
“Chemio” nnoBacH TyFpUCHUIArd MabIyMoTiap OrHa TaHMIIMO yukamus. MioBana
kuMé€ (paHmaaH nabopaTopus MUUIapUAa XHUCOOJalIapHu Oa)Kapulll yUyH MaBKy[
Ooynran O6apua 3apyp 3JieMeHTJap MaBxyl. WinoBamaH mMabiymMOoTHOMa cudaTtuia
doinananu 6unan OUp-KaTopaa yHIa HHTEPAKTUB kKaJ[BaJl, )PYBUAHIUK KaBAJIH,
MOJIEKYJIIp Macca KaJKyJATOpH, aTOM Ju3alHepHu MaBxyJ OYynuO, yHUHT
épnamuaa xap Kannai kuMEBuit aneMeHT 3D moxaen cudaruma YpraHui MyMKHH.
NnoBanmur Oapua anemMeHTaapuaan oduaitn unuiaian, mry cababim UaTepHeTIaH
doitnananum MyMKuH. AppStore 1aH UJIOBaHH COTUO OJIMIII MyMKHH.

Kumé dpanmum ypranuma myoxacu3 MeHeneeB JaBpUil cucTeMacu MyXUM
ypuH tytanu. Edutainme moOui unoBacu yHJaH JOMMUN paBUILa UCTAJTaH BaTKAa
dolinananuil UMKOHMHU Oepaau. TexHonorus €paaMmuaa y siHa KH3UKapid Ba
BU3yaJl KypuHHIIAA spatwirad. [aBpuil kaaBaiHu 6 Ta TYJIIUPWITaH Ba TypJHu
TacBUpiap OOUUTHITAH BapUaHTIAPU MaBXKY/I.

TagkukoTuniap TOMOHUJIAH TYpJU coxajapia MOOWJ JAacTypuil WIIOBAJIAPHU
ApaTHII, 6Up KaHYa KyNaiInKIap apaTajy. Y3HHIH3HE MyaLTH(INK HIOBAHTH3HA
spaTuil Kymnab, Oup KaHua KyJaWIukiIapHH sipaTaau, Oy OViinya ¢daxarruHa
NacTypUYWJIapHU MIUTAIIMHUHT X0KAaTH UYK. byHUHT yuyH CH3ra yiuH paTull y4yH
KOJl KepakMu, web callT sipaTuIl y4yH CKPUINT 3apypMU, poOOTHU OOLIKAPUII yUyH
JACTyp KepaKMH, MaTH €3UII €KX MOJUSIBUM XUCOOOTIAPHU E3UII YUYH aHAIU3ATOP
Kepakmu, Oapuacu yuyH WHTepHernaH Tail€p XojaTAaru HUIJIaHMajJapHU TOIMII
MMKOHUSATH MaBxya. Kamman-kam xoiutapaa gactypiam Oyinda MyaisstH Ovimmra
sra Oynran MyTaxaccuciapra SXTHEX TYFHIMIIN MyMKuH. JlacTyp spaTum —
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KUIIWIADHUHI MyalssH Makcajara OSpHIIMII Y4YyH spaTuirad, MeXHaT Ba
VKOJIKOPJIUK MaXCyIu XMCOOIaHaIu.

Opatna nactypiiap UKKU XWJ BapuaHaa: OMpUHYMIAH AacTypiall TUIUIapUHH
MyKaMMaJl OWJITaH MyTaxaccHuciapra MYyJDKaJUIaHTaH, MKKMHYMAAH JacTypJiall
Oyitmua Myrtaxaccuc Oynmaran ¢oHjanaHyBUHIap YYyH sipaTUiagu. YJIapHUHT
Oenyn Xxamaa MabliyM OMp TYJIOB acocuja aMmalra OLIMpUIIaJUraH BapUaHTIApU
mapxyn. Ky#iuna dannapnan mMoOun uinoBanap spatumiga (QoitmanaHumra
MYIDKaJUIaHTaH JacTypiap Ma3MyHU OujaH TaHUIITUPUO YTaMus.

VisualStudio mactypmam tumu. Jlactypriam Oyiinda MyTaxacCHCIApHUHT HT
Ky (poiiianaHaguraniacTypuil TAbMUHOT THILIAPAAaH XHUCOOIaHaau. XO03UPIy BaKTAa
Kymab nactyp €3yBUM MyTaxaccHuciap nactypuil tabmMuHOTHM C++, JavaScript,
VisualBasic, AJAX, Python, TypeScript npacrypuiam TuUiapuaa €3aauiap.
@oiiianaHyBY¥ TOMOHHUIAH JACTypJall yuyH €3UJIraH TEXHUK Macana cuaT TaxJ i
KUJIMHAU, YHIArM KaMYWIMKIapHU Oaprapad JTHI HYInapu Takiu@ KATUHAIH.
VpHaTHiran Myxappup Kepakin HaTikara SpuIiminra épaam Oepamu. Jlactypumii
tabMUHOT niu1ad yukum Windows OC, Linux, Mac OS, Android Ba 10S mMoOuin
OmepalMoH TU3UMIIAp YUyH Myipkayuianrad. [Ilaxcuil kommbproTepiiapiaa Oup HedTa
MIu1ad YMKyBYMIAp TOMOHMJIaH E3WINIIM, YHUHT Ky (yHKIMOHAUIMK €4UMIIapUaaH
xucobyianaau (2-pacm).

2-pacm: VisualStudio mactypwu uii oiHacu
Adzannmuknapu:

o (DYHKITMOHAJUINTH;

o KyWIH KOJI Ty3WIMACH;
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o HATHYKAHU YKOHJIN KypuIll uMkoHuHN O0epyBun Split-windows XML Ba CSS;

o TpaduK 31eMeHTIIapHH KaiTa uiutoBun WindowsForms.

IntelliJ IDEA nactypnam tamu. Jlactyp THiIu THXKOpaT, MOOHI BeO-HIIOBaIap
ApaTuIra MyJpkautanrad. oiagaHyBuYd TOMOHHAAH Takiu( KWIMHTAH TEXHUK
Macalia KOAWHH JaCTyp MYCTaKWJI Tax M KWjlad, aBTOMAaTHK paBUIIa KyIiuMyanap
KAPUTHINHU Takiud Kuimaad. Maskyp JacTypiaml THIH spaTyBUMIAp TOMOHHIAH
TOUMMUN paBuimia sHrwiad typwiaan. JS, Java, HTML, Groovy, CSS, XML,
ActionScript, Scala, CoffeeScript, Perl5, Erlang, Fantom, Lua, OCaml, GLSL, Haskell
— mactypiam Twuiapuaad ¢oiinananu6 spatunrad. Windows OC, Android, 10S
Tu3uMmiIapuaa  (QoipanaHuira Myipkauianrad.  QoiganaHyBYMWIap TOMOHHMAAH

Tes Tane [ master

TY3WITaH JacTypJIapHU CHHOB/AH YTKAa3UII MMKOHUSATH MaBxya. Virgo, Geronimo Ba
OOlLIKa cepBepiapia MIXK03 CXeMacH Oylinya niuiaiiy, 1acTyp cepBep/a xoiamras,
UIIHY  oiilanaHyBYM KOMIBIOTEpAA aMajra owmupaad. MabiaymoTnap 0Oa3acuHu
Oomkapui nacrypiaapunu €3aau, SQL daitnnapuaa unuiaiiam (3-pacm).

3-pacm: IntelliJ IDEA nactypu uii oiiHacu

Adzammmxmnapu:

« Android yuyH codt sipaTuin (yHKIIHOHAIUTH;

« Swing yuyH nu3aiiHep uHTEpdeiicy,

o OMp HEeYTa TH3UMJIAPHM ¥3ap0 OOITKAPUII HIMKOHHUSTH MaBXKY IJTUTH.

Arduino IDE mactypu. «Axmin yi» JOMMXAaCHHM HIUIA0 YMKMIL, pPoOOTIiIap,
MUKPOKOHTPOJUIEPIAp, JIEKTP MOTOPJIAPHU OOIIKAPHUIL KypUiIMaiapy yu4yH JacTypuid
TabMUHO UIIUTA0 YMKUIIAA KyJIai edumM 0Ynuo xu3mar Kuiiaau. PoboTorexHukana xam
doitmananum MyMKuH. J[acTypuil TAbMUHOT y4yH KyIIMMYa JAcTypiap spaTUiral —
ynapuu VHTEepHET KyTyOXOHAIapuAaH KUIUPHII Ba aIMAIITUIIT UMKOHUSTA MaBXYI.
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Kynait roxknab omum momynu €pnamuna (GyHKIMOHAUIMKHU Y3rapTHpuiira €paam

oepaam.

@ o9, blink.ino =
27 / initialize digital pin LED_BUILTIN as an output. o
28 pinMode(LED_BUILTIN, OUTPUT);

£ 29}
30

- ~ 31 / th oop function runs over and over

? 32 void loop() {
33 digitalerte(LED_BUILTIN, HIGH);
34 delay(1000); ( EC(
35 | ®digitalWrite(LED_BUILTIN, LOW);  // turn the LED off by making the voltage LOW
36 | Serial.printly 1
37 delay(1000); @ println() size_t '
38 } println(char) =4

39

@

@ println(const Printable &)

@ println(const String &s)

@ println(const __FlashStringHelper *)

@ println(const char x)

@ println(double)

@ println(int)

@ println(long long)

@ println(long) no: daemon error ¥ E
@ println(unsigned char) | i
%) println(unsigned int)

0:1551 +0x217

)xc000080300, Oxc

le.golang.org/gr

00080300, 0xc001

I te/tm; le.golang.org/gr

INF google.golang.org/grpc. (*Server ry s.funcl.1 (0xc( 9a530, 0xc000080a80, 0x495f£140

©10A0 Ln 36, Col17 LF UTF-8 Spaces:4 INO  C/C++ Build Config (0 of 1) Arduino Nano 33 BLE at /dev/cu.usbmodem14511 A [

4-pacm: Arduino IDE pactypwu uin oiiHacu

doiifananyBumMiap yuyH Kyiuaaru ad3aiiukiap MaBxy/I:

¢ KEHT KAMPOBIIUJIUK, PAKOOATIOII €UNMIIAPHUHT aMalija HyKJIUru;

o C++ ypranumnu Oomnuiaraniap yuyH épaam,

o SlHrM CKU3NMApPHU 10KIa0 OJUII OPKATN UMKOHHSTIAPHU Te€3/1a KEHIaUTUPUILL,

« Max/MSP, Macromedia Flash, SuperCollider, Pure Data;

e Mabnymotnap 06a3zacu Ba skcnepmiap (OpyMU SHTH KeJIraHJIapHHU 3apyp
KepakKii MabIyMOTJIap OWJIaH TabMUHIIANRIN.

®danra goup cadTiap ApaTUll, MOOWJI JacTypuil WioBajap xamja TYpJH
KyprasMajid TakKJAUMOT BOCUTAJIAPU SIpaTHUINra MYJDKaJUIAHTaH JacTypiapHU
TaHJIAIIHYA KaH/Iai aMalra OIIMPUIll MyMKUH. J[acTypuniiapHu stHTHIaH Ooliaraniap
y4yH KyIUiad BapHaHTIap MaBXyIJINTY TaHJIANIAa YalKallIukiIapra ojaud Kenaiu.
JlacTyp €311l yuyH TacTypHU CU3 TAHJIAIIMHTU3 JIO3UM OYianu. byHaa Kyiiuaaruinapra
BTUOOP KapaTHIIl JIO3UM.

e MAKCaJl Ma3MYyHH — YHUHHIIAp YUyH Mypakkad KojaJap;

o JJACTYpJIAII TUJUIAPHU OWIIMII 3apypaTH;
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e TUJUIAP COHH;

e PyC TUIUAATU UHTE(PEHCHUHT MaBXYAJIUTH;

e KOJI aHAJIM3aTOPH Ba aBTOMATHK TaXPUPJIOBYMHHUHI MABXKY IJIUTH;

o Tpauk yckyHanap cudaru;

o KyIIMMYa KyTyOXOHara 3XTUEX;

o YJIIAHUII OPKAJI UMKOHHUATIIAPHA KEHTAaUTUPUII UMKOHH;

e AMAJIMI TacTypJlapHU cepBepiiap OuUlaH UILIAIl UMKOHHU;

e MaxCyJIOT TAHHAPXH;

o SHTWJIAHMILITIAP YACTOTACH.

Kynail xamJa 3Hr XM JacTyp BApUAHTUHU TaHJIall y4yH OWp Kartop Oemyin
BAapUAHTJIApPHU CUHA0 KYpUIIl UMKOHU MaBxkya. lllyHaaH cyHruHa cu3 Y3UHIU3 YUYH
MabKyJ1 OYJIraH BApuaHTHU COTHO OJIUII MYMKHH.

XO03Upru BakTAa KUME VKUTHUII METOAUKACH XaMmJa JacTypJiall Ccoxacuia
daonuar onubd GopaérraH MyTaxaccucliap TOMOHHIAH MWUIMNA JAacTypHUil mWioBaiap
ApaTUll yCTHAA W3JaHUIUIAp onu0 OOPHIMOKIA, Y3ITyKCHU3 TaBJIUMHHUHT TYpPIIH
Oyrunnapuga KuM€ (aHWUHWHT YKUTUINTA MYJDKAJJIAaHTaH MacTypuil WIIOBaJapHH
apaTuiira OyryHru KyHjaa sXTHEX MaBxyl. by coxaaa usnanuumap oaud 0opuaunm,
(danga OynaéTrad SSTHrUJIMKIAap OWJIaH ¥3 BaKTHAA YKYBUMJIAPHHU TE3KOP TaHUIITHUPHILL
UMKOHUATHHH, J1a00paTOpHUsl XOHACK A YTKA3UII MyaMMO OVJIraH UILIapHU HAMOMMIILI
KWINILI YY9yH KyJlail SKaHJIWTWHM, JapciIapHU KU3UKApJWd TAIKWI KWIMILIra XU3MaT
KHAJIAU.

MaurynoTiapHd  TalIKWJI  KWIMIIJAA MOOWJI  JacTypuidl  uioBanapJiaH
doitmananum Typiu co3jamaiap YpHATHUII XaMJa yJapiaH MalFyjiaoT JaBOMHUJA
dolimananum Te3KOpAWUTH, KUME (QaHUIAH peakmusiaap, YJApHUHT OOpHIIH,
KUMEBUH AJIEMEHTIIap TYFpUCUAArH MabIyMOTIap OUJIaH TAHUILIHII UMKOHHU, (haHra
JOUp KOHYHMSTIApHU TaaOuKu, OYymaétran kamduérnap xamja KU3UKAPIU
MabJIyMOTIap OWIaH TAHUIIUIA KEHI UMKOHUST SpaTaiy.
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