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IMPUPOJOHAYYHOTO OGPA3OBAHUE
B BBJITAPUA U JAECETTE
TOIl HOBOBb3HUKHAJIU TEXHOJOI'MHU
2019 -2021 B OBJIACTTA HA XUMUATA

Xpucro Xpucron
Coguiicku ynusepcumem ,, Ce. Knumenm Oxpuocku *“ (bvacapus)

Pe3rome. I[lposexpanara or 2019 r kmacauus na IUPAC ,Tonm necer
HOBOBB3HHUKHAIN TEXHOJOTHMH B XHMHATA™, OT €IHA CTpaHa, Mox4YepTaBa M
MOMYIAPU3Mpa MPUHOCA HAa XHUMUATA B HALIIETO €XKETHEBHUE, a OT JpyTa — HAJHUKBA
B ObaenieTo. HoMUHMpPAHUTE TEXHOJOTUU MPUTEIKABAT MOTCHIIUAT Ja TPOMCHST
CBeTa KbM IM0-100pO, TOMPUHACST 32 YCTOHYUBOTO Pa3BUTHE M OJIATOCHCTOSHUEC
Ha Hamata IuraHera um obmiectBo. [Ipmmepu 3a ToBa ca RNA BakcuHuUTE 1M
OBp3UTE TECTOBE, OMOCEH30PUTE M COHOXHMHUYHHTE TOKPUTHS, U3KYCTBCHHUAT
WHTEJIEKT ¥ HAHOMECTUIIUANTE U MHOTO APYTH YTBBPACHHA THPTOBCKH MPOAYKTH,
KOUTO MpeoOpasuxa HaleTo 00mEecTBO. AKIIEHTHT BbPXY CBETOBHOTO 3HAYCHHUE
Ha XHMUsATA 33 pa3pabOTBaHC HAa HOBM MaTCPHald M TEXHOJOTMH BIBXHOBSIBA
TBOPYECKH HOBOTO IMOKOJICHHE MJIaJId YUEHH KbM H3CJIC/IBAHMS, HAMUpaHE Ha
peuieHus, npeanpuemMadectso. Cb31aBaHETO HA HOBU U IPOTPECUBHU TEXHOJIOTUU
M3HCKBa pecypc oT 1oOpe oOpazoBaHM W OOydYEHH CIICIIHAIHCTH B cepara Ha
MPUPOTHUTE HAYKH. B KOHTpacT ¢ Obp30 pa3BUBALINTE C€ HA-HOBH TEXHOJIOTHH
B XUMUATA, B OBJTApPCKOTO YUIJIMIIHO OOpa3oBaHWEe ce HaOJIIoAaBaT CISTHUTE
HETaTUBHU TCHICHIIMU: BCC MO-C1ad MHTEPEC KbM HM3ydaBaHE Ha XUMHS; BCE IMO-
MaJbK Opod OT 3aBbpPHIBAIIKMTE CPEIHO 0Opa3oBaHHE CC SIBABAT HA JIbPIKABHU
3pENIOCTHU HUBMHUTH MO NPUPOAHH HAyKH; JUICBAa OT3BYK OT CbBPEMEHHUTE
TEXHOJIOTHH B XUMHATAa W T€ OCTAaBaT W3BBH IMOJIC3PEHUETO HAa YUYCHHIIUTE.
OTpHIIaTeTHUTE aCMeKTH B YHUBEPCUTETCKOTO 0Opa3oBaHME CHIO HE JIMIICBAT,
TBHH KaTo caMo OKOJI0 25% OT 3alMCaHuTe B MPUPOAHU HAYKH CTYJAEHTH YCIIABAT
Jla 3aBbpIIAT BHUCIIECTO CH OOpa3oBaHHe. [IpuuMHHUTE 3a TE3W SBJICHUS Hal-
BEPOSTHO Ca KOMIUICKCHHU (3aTpyJHCHUs NpU pa3OupaHe HA Marepuala, JUrca
Ha MOTHBAIMs, HEKAYECTBCHO IMperoaaBane). Bceku or Hac MoOXe Ja MOMHUCITH
BBPXY TOBa, HO BpBh3KaTa MEKIY 00pa30BaHUETO MO XM 1 HOBUTE TEXHOJIOTHH
€ TIOBEYE OT SICHA.

Knrouosu oymu: oOydeHne o NpupoaHN HayKH; HOBOBB3HUKHAJIHM TEXHOJIOTHH B
obiacTTa Ha XUMUATA; MAPKETHHTOBH MPOTHO3H; TEMIT Ha PACTEXk; HETCH IOAMIIEH
JIOXOJT
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BnBenenne

Ot 2019 IUPAC (MexxayHapoaeH ChI03 [0 YHCTa U NPUIIOKHA XUMUS) HHULIU-
upa nzbopa Ha 10-Te TOm HOBOBB3HUKHAJIM TEXHOJIOTHH HA TOIMHATA B 00JIaCTTa Ha
xumusiTa. CelleKIusiITa ce U3BbPIIBA OT MEXIYHAPOAHO XKypH 0T ekcriepT. Cpen
MHOTOOPOHHHTE MPEUIOKEHNUS Ce KJacupaT TEXHOJIOTHUTE, KOUTO ca Hal-Hampea-
HUYaBH, Haif-o0elaBaly 1 NpUTeKaBaT MOTEHIMAT Ja MPOMEHAT CBETa KbM I0-
n00po, cboOpaszHo 17-te nenu 3a ycroiuuso pazButue Ha OOH (Gomollon-Bel
2019; Droescher 2018). Eqau oT nenuTe Ha Ta3u Kjacauus ca Ja MOMyJsIpU3Upa
MPUHOCHT HA XMMHUSATA B HAILIETO €KEAHEBUE U J1a MOJUepTae 1Moja3ara OT XUMUYHN
3HaHMs 32 YOBEUECTBOTO. [ 0JsiMa 4acT OT MHOBAalMHUTE B 00JacTTa Ha XUMHATA
ca B OCHOBaTa Ha Hal-HOBHTE OBP30pa3BHBAILIM CE TEXHOJOTHUH, KOETO BIBXHO-
BSIBA U MOTHMBHUPA HOBOTO MOKOJIEHHE MIIAAM YUYEHH A2 ThPCH PEUICHUS Ha HACTO-
SIIUTE MPEIU3BUKATEIICTBA YPE3 U3CIICABAHNUS, IPEANPHUEMAYeCTBO U KPEaTUBHOCT
(Gomollon-Bel 2020; Gomollon-Bel 2021).

Pennna npoyuyBanus mokas3Bar, 4e HOBOBb3HMKBALIUTE TEXHOJIOTHH CE OTPa3si-
BaT MOJIOKUTEIHO BbpPXY 00IIUs 00IMK Ha KomnaHuute. [lpegocraBsHuTe OT TAX
HOBH TEXHOJIOTHYHH HPOLECH, NPOLYKTH, YCIYI'd M Pa3IMYHH OU3HEC BB3MOXK-
HOCTH NPSIKO BIMSIAT Ha masapHUTe cTpykTypu (Schiavi & Behr 2018; Tongur &
Engwall 2014). HoBoBbBeaeHUsATA OCUTYpSIBAT KOHKYPEHTHO HPEAUMCTBO M Ca
HOCHTEJIM Ha HEOOMYaHO BUCOK MOTEHIMAJ Ha Bb3/ICHCTBUE 32 Pa3IMYHU TEXHH-
YEeCKH, NKOHOMHUYECKH W COLMAIHU CTPYKTYpH. HoBHTE 0OIIECTBEHU ABHKEHHUS
Ch3JaBaT 3HAHMA 3a TOBAa KaK HeLIaTa MOraT Ja ce MpaBsAT IO pa3iuueH HauuH.
Bwnpeku ue ce Hanara pasrpaHMYCHHE Ha TEXHOJIOTHYHH OT COLMAIHI HHOBALMH,
WHTEPECHU Ca BBIIPOCUTE, CBHP3aHU C Bb3MOKHUTEC KOMOMHAIMH MEXKAY TSIX, B
pe3yJiTar Ha KOMTO LIE C€ Ch3JaBaT HOBU MHIYCTPUHU M COLIMATHO-TEXHUYECKH pe-
xumu (Bueno & Balestrin 2012; Andreescu, Parkkinen, Kuusi et al. 2019).

OO1ecTBEHUTE 1 MKOHOMUYECKUTE TOJI3U OT MHOBAL[MHUTE ca OE3CIOPHHU, HO
3a TSXHOTO Ch3/laBaHE U BHEIpPSIBAHE ca HEOOXOAWMH Ka4eCTBEHO MOATOTBEHU
CHEIMATUCTH OT Pa3M4YHU HaydHH oOjacTu. He3aBHUCHMO OT TOBa B CBETOBEH
Marab ce HaOoaBa cielHaTa HeraTuBHA TEHACHINS — €JHOBPEMEHHO ¢ Obp3us
pacTexx Ha TEXHOJOTHUHUTE C€ MOHM)KAaBAaT MHTEPEChT M MOTHUBALMSATA HA MIIaH-
TE MOKOJICHUSI KbM M3ydyaBaHe Ha MPUPOJHHM HAyKu (B yacTHOCT xuMmus). Hsxon
OT NMPUYMHHUTE 33 TOBA ca J0Ope W3BECTHU: TojisiMa 4acT OT OOLIECTBOTO TJie-
Ja Ha XUMUSTA KaTo Ha TPpyAHA HayKa, a y4eOHOTO ChAbp)KaHUE MO MpeaMeTa
JOITBJIHUTENIHO TOAXPaHBa TOBA ycellaHe; TPYAHO ce Bb3IpHEeMa W HOBaTa MH-
(dbopmanus, cBbp3aHa ¢ aOCTPAaKTHUTE NOHATHUSL U TEOPUH, IPEXOJ OT MUKPO- Ha
MaKpOHHUBO; MPAKTUYECKUTE EKCHEPUMEHTH, YJIECHSBAIIM Yy4eOHUS Mpouec, ca
c1abo 3acThlIeHH WiK HamrbiIHO npeneopernaru (Peteva & Toshev 2010; Tafrova-
Grigorova 2013). KbMm Te3u akropu morar aa ce npuOaBsIT MEPKaHTHIHOTO Ha-
CTOSIIIE, TUYHUTE U NPO(ECHOHATHUTE KayecTBa Ha MpernojgaBareis, OT KOUTO
CHJIHO 3aBHCH OpOAT Ha HACOYBAILUTE MOTEHI[MAJIa CH B 00JIaCTTa Ha XUMHUSTA.
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[TpoBenenute oOpazoBaTesiHu pedopMH, LEISIIIN Ch3JaBaHe Ha MPUPOJOHAYyYHA
rPaMOTHOCT Ha YYCHHIIUTE, U TSXHATa HOBA POJISl B yUeOHHS MPOLEC Ce OKa3BaT
e(heKTUBHU 3a MPEOAOJIABAHE HA HSAKOU OT M3JIOKEHUTE npodiemu. Karo kommo-
HEHT OT KyJATypaTa Ha 00IIeCTBOTO, MPUPOJOHAYYHATA TPAMOTHOCT OTpa3siBa He-
TOBOTO pa30upaHe 3a HayKa 1 € B OCHOBATa Ha BPb3KaTa TEXHOJIOTHUS — OOIIECTBO.
CpBpeMEHHOTO 00pa3oBaHUE [0 MPUPOAHM HAYKH € MpoOJeMHO OazupaHo, Ha
OCHOBaTa Ha U3CJIECJ0BATEIICKHUS MOAX0 (€KCIIEPUMEHT, HaOIIoeHne, XUI0Te3a,
pesynrary, u3Boau). C To3u MeTo/1 Ha 00y4eHHUE POJISITa Ha YUUTENS CE MOBUIIaBa
MHOTOKpAaTHO, BBIIPEKH 4e (UrypaTa Ha y4eHHKa € B IICHThpa Ha oOpa3oBaTel-
HUS IIpoLEC.

3a chkKaJleHue, TUCKyTUPAaHUTE OTPULIATETHU HaIIacH ca OLIe MO-CHIIHO U3pa-
3eHd B bwirapus, a npobiemure B ObIrapcKoTo 00pa3oBaHUE c€ 3aIbJI00YaBAT.
Pesynrarute Ha OBATapcKUTE YYEHHLM NO MPHUPOAHM HAyKH M MaTeMaTHKa, IMo-
JYYEeHU OT aBTOPUTETHU MEXIyHapoaHu cpaBHHUTeNHU nporpamu (PISA, TIMS),
CTaBaT BCE MO-HUCKH, BBIIPEKH Y€ TPAHO HUCKUTE pe3yiTaru ca (akT oTAaBHA
(Tafrova-Grigorova 2010; Tafrova-Grigorova 2014; Tafrova-Grigorova 2020;
Mullis, Martin, Kelly & Fishbein 2020; Schleicher 2019).

Llenta Ha HacTOsIIATa CTAaTUs € Aa CE HANPaBU KpaThbK 0030p M Kiacalus Ha
10-Te Ton HOBOBB3HUKHAJIM TEXHOJIIOTHH B 00J1aCTTa Ha XUMUITA, Oa3upaiiku ce Ha
JUTEpaTypHU U CTAaTUCTUYECKH JaHHU 3a nepuoaa 2019 — 2021 r, u ycnopeaHo ¢
TOBa J]a C€ CHIIOCTABAT HAIJIACHTE Ha OBJATapCKUTE CTYICHTH U YUYCHHLU KbM THX,
KBM XMMHUATA U KbM [IPUPOJHUTE HAYKH.

IlocTaBeHaralen BKIIOYBa IBE OCHOBHU 33/1a4H CbC ChOTBETHH AKLIEHTU—TIPEIIIE]
Ha HOBOBB3HUKHAJIUTE TEXHOJIOTUU 1O XuMus B riepuoga 2019 —2021 r. u cpnocTa-
BSIHE C HaIJIaCUTE HAa YYEHUIUTE KbM XUMHUATA U HOBUTE TEXHOJIOTHH.

PemaBanero Ha mbpBara 3a/1a4a MpeMUHaBa Npe3 CICAHUTE PAa0OTHHU eTara.

(1) Kparbk nureparypen 0030p Ha 10-Te TOI HOBOBB3HMKHAJIN TEXHOJOTHHU B
oOsacTTa Ha XUMHATA criope] MeKayHapoaAHUs ChIO3 [0 YHCTa U MPUIIOKHA XH-
must (IUPAC) u knacanus, 6a3upana Ha JaHHU OT MApKETHUHTOBH MIPOTHO3H.

(2) llpencrasine Ha peasHUTE PUHAHCOBH PE3YATATH (HETHUTE FOIUIIHH JOXO-
JIM) 3a KOMIIAaHWU C KJIFOYOBA PoJIsl HA Ma3apa, pealu3upaliy Bojella B roAuIIHaTa
KJ1acalysi TEXHOJIOTUsl.

Haii-HoBHUTe TEXHOJIOTUH B 00J1aCTTa HA XUMHUSATA U (PMHAHCOBHU Pe3yJITATH
oT peaju3upaHeTo um (2019 — 2021)

Ilpeened na 10-me mon HOB08b3HUKHANU MeXHONO2UU 6 Xumusama 3a 2019
(Gomollon-Bel 2019):

1) EnanTnocenekTuBHa opraHokaranusa. Ts € 1Mmo-eBTUHA; U3MCKBA [O-MaJIKO
KOJIMYECTBO KaTallu3aTop; MpoTu4a 0e3 MPUCHCTBUE HA METalu (Karo MpHu
CH3UMUTE); OPTaHUYHUTE KaTajlh3aTOpU Cca ChCIUHCHHS, ChIbpPXKAIIU XU-
paJIHU BBIJICPOJIHU aTOMU (CUHTE3 Ha (PMHU XMMUKAIU U JICKapCTBa).
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2) HanpasnsiBana eBOJIONMS HA CEJICKTHBHU €H3UMHU. EH3UMU, MONyYeHn npu
HanpaBJIsiBaHa €BOJIIOLUS; OMOXMMHYHHM HPWIOKEHUS — OT OMOropuBa J0
(hapmaneBTHYHH TPOIYKTH.

3) Xumus B notok. [Iponecure npoTnyar B HEMPEKbCHAT MOTOK, a HE Ha Map-
TH/IU U ca M0-0bp3H, MO-ONPOCTEHH, NO-HAASKIHU, 10-0€30MacHH, MO-EKO-
JIOTMYHHM; TIOBUILIABA CE TIPOU3BOIUTEIHOCTTA.

4) Ot muactMacu 10 MOHOMepH. [IOBTOPHOTO M3MON3BaHE HAa CHHTETUYHU
MOJIMMEPH MMa OCHOBHO JIBE LIEJIM: &) pellaBaHe Ha MpobieMa ¢ pelHKIIu-
paHeTo MM B ABJITOCPOUCH IUIaH; 0) ThpCEHE Ha MOIXOASIIM U3TOUHHULIN 32
OCHOBHHUTE MOHOMEPH.

5) Meran-oprannunu kapkacuu ctpykrypu (MOFs) u nmopbo3nu marepuanu
3a crOupane Ha Boza. [lopb03HM KpUCTATIHU MaTepHaIy ¢ I’bOeCTONOJ00HA
CTPYKTYypa, KOUTO ajicopOupaT n30MpaTeIHoO MOJICKYJIM Ha ra30Be, BOJa, Jie-
KapcTBa, CH3UMH U JIp.

6) Hanonectuunau. [lectunumym, KOUTO MOraT Jia ce IpeBbpHAT B UyJecHa a-
TepHAaTUBa HA TPAJIUIIMOHHUTE NECTULUAH, IPEOIOISIBAHKN TEXHUTE OCHOB-
HU HEIOCTaThLM (3aMbpCsIBaHE HA OKOJIHATA cpeaa, OnoakyMmysanus, mo-Bu-
COKa YCTOHUYMBOCT Ha BPEAUTEIIN).

7) PeakTuBHA eKCTpY3Hsl. XUMUYHHUTE PEaKLMK MOT'aT Aa IPOTHYaT 0e3 pa3TBO-
pUTENH; eBa cera ce OTKPHUBAT Bb3MOXHOCTHTE Ha EKCTPY3HUsTa 32 CHHTE3
Ha OPraHWYHU CHEAMHEHHMS; SKOJIOTHUEH METOJ 32 IOJIy4yaBaHETO Ha HOBU
MaTepHaHt C Mo-J00pH eKCIUIOATAIIMOHHU XapaKTEePUCTUKH.

8) OOparumo Je3aKTHBHpaHa PaJuKalioBa MOJUMepH3anus (paguKaaioBa KOH-
TposinpaHa nonuMmepusanus). [lo3BossiBa ynpaBieHHETO HA MOYTH HEKOH-
TPOJIMPYEMUTE TIPU JPYTH YCIOBUSI BEPIKHH PEaKLUH; CaMO 3a HSKOJIKO
MHUHYTH MOTaT /1a Cc€ IMOJy4aT €IHOBPEMEHHO IMOJMMEPH C MHOTO BHCOKa
MOJIEKYJTHa Maca U KOHTPOJIMPAHHU Pa3KIOHEHUSI.

9) Tebpuorennu Oarepun. B cpaBHeHUE ¢ TUTHEBO-HOHHHUTE OAaTePUH TBHPIO-
TEJIHUTE OAaTepuH ca MO-JIEKH, MTO3BOJISIBAT MO-TPOABIIKUTEIHO ChXPaHEHHE
Ha eHeprus U paboTAT 100pe NPH BUCOKH TEMIIEPaTypH.

10) Tpumepno OuonpunTHpane. EnHa ot Haif-o0OemaBamyre CbBpeMEHHH TeX-
HOJIOTHH 3a Ch3/1aBaHE Ha M3KYCTBEHHU ThKaHU M OPraHH, KOUTO IIOYTH HE ce
pasnuyaBaT OT OMOJIOTMYHUTE; U3IOI3BAT CE 32 MICATHN TPAHCIUIAHTALIUH
(He e He0OXOIMM JOHOP), a CHILO TaKa U 38 CKPUHHUHT Ha JIEKAPCTBa U TOKCH-
KOJIOTMYHHU M3CIIeIBAaHHS, KOETO OU JI0BEJIO 10 PEBOJIIOLMS B IUATHOCTUKATA
1 JICYCHHETO.

Knacayus na 10-me mexnonocuu (2019) — 0annu om mapkemuneoeu npoe-
Hozu' ~ 17,

3a n30poeHnTe TEXHOJIOTHHU ca MPEICTABEHU JaHHU OT MapKETHHTOBH IIPOTHO-
31 OTHOCHO MaKpPOMKOHOMHYECKHTE [TOKa3aTel! ,,[1a3apHa CTOMHOCT, ,,IPOrHO3a
3a MPUXOIHU‘, ,,TeMIl Ha pacTex™ (Tabiu. 1). B mpunoxeHure TabaMYHM JaHHU HO-
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MepauysaTa Ha TEXHOJIIOTUUTE CIeiBa pea Ha TSIXHOTO npeacrasaHe. [lomyuenara
nHpOpMaus ¢ odeAnHEeHa B AUarpama, npejcraseHa Ha ¢ur. 1.

Ta6auua 1. [IporHo3Hu MakKpOUKOHOMUYECKU aHHU 3a 10-Te HOBOBb3HUKHA-
mu texaosoruu (2019)

Ne Texnosnoruu \ ) 3 4 5 6 B s 5 1

2019) 1. 2.2 3.9 4.9 59 6.9 7.0 8.9 9.2 | 10.'9

Tepmon (rommm) | 2022/ | 2022/ [ 2022/ [2022/ [ 2021/ 120197 2017/ 2022/ {72021/ [ 2022/
2028 | 2028 | 2030 | 2030 | 2027 | 2027 | 2025 | 2030 | 2028 | 2030

IIazapna

croiiHoer (Mapa. | 040 | 504 | 1,60 | 47,60 | 020 | 041 | 7,72 | 1,70 | 0.62 | 1,90

US$)

IIporno3a

npuxomu (Mapa. | 047 | 594 | 3,75 [ 6920 | 1,05 | 094 | 11,85 | 990 | 531 | 530

USS)

Temn 2,70 | 2,80 | 11,20 | 480 | 2530 | 150 | 438 | 255 | 36,00 | 15,80

Ha pacrex (%)

.D.ECE'ITE HaM-HOBM TEXHOJ/IOTMM B X

Ta 2019/ Makp Jomm

M MasapHa ctoiHocT (Mmapa. USS) m MporHosa sa npuxogute (mnpa. USS) B Temn Ha pactex (%)

TeHAeHUMM
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®urypa 1. MakpOMKOHOMHYECKH TEHACHIMHY 3a 10-Te TOM HOBOBH3HUKHAIIH
texHosoruu (2019)

Crnopen nokasaress ,,TEMII Ha pacTeXk‘‘ Ha I'bPBO MSCTO C€ KJIAaCHUpa TEXHOJIOTH-
ara ,, [ BbpAOTEeIHH OaTepun .

[Torbpcenu ca u ca ananu3upanu peainu puHancosu nanuu (2019 —2021) za
KOMITAaHUH, KOUTO WUIpasT KIOYOBa PO Ha Ma3apa U NpUHAAJIEKAaT KbM HOMH-
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Hupanara texnonorus' ~ 1Y, Mudopmanus 3a HETHUTE TOAUIIHU JOXOAU HA TPH
oA0OHN KOMITAaHHUH € MpeacTaBeHa B Tabu. 2 u 00o0mieHa B quarpama (¢ur. 2).

Ta6auma 2. HeTH roguirHu T0X0AM Ha KJIFOYOBH 3a a3apa KOMITaHUU ,, Bbp-
JIOTEJHU Oarepun’

Kommauus | QuantumScape!') | Toyota | Solid Power'»
Hernu roguniau goxoau (mipa. USS)

2019 0,051 16,946 0

2020 1,682 19,101 0,014

2021 0,046 21,105 0,073

TebpaoTenHu batepumn / KomnaHuu — roguileH
HeTeH aoxog (mnpg. USS)

z
S 30
) 21,105
= 16,946 19,101
=
H 20
§ 10
[=]
L
T 0
o 2019 2020 2021
T foaguHU

M QuantumScape W Toyota M Solid Power

®urypa 2. HeTHU TOJUIIHU T0XO/M Ha KJIIOYOBH 3a Na3apa KOMIaHUU
. I BBpIIOTEIIHN OaTepuu’

[Ipu dupmure ¢ Hali-BUCOKHM (DMHAHCOBH pe3ylTaTH ce HaONtoAaBa Tpajia-
LU HA ,,HETHUS TOJUINEH J10x0n . Hali-BUCOKHM HETHH JOXOM Ca MOCTUTHATH OT
Toyota, a HaOmomgaBanusT cnaj 3a 2020 r. MOXke J1a ce 00SCHU ¢ MpeIu3BUKaHATA
ot COVID-19 cBeTOBHA MaHIEMHUSI.

Ilpeened na 10-me mon HO606w3HUKHAIU MexHORO2UU 6 Xumusma 3a 2020
(Gomollon-Bel 2020).

1) Uunyuupano upe3 arperupaHe usnpuBaHe. OpraHHUYHU MaTepUad, Y-
MUHECIUPAIIN B TBBPJO ChCTOSHUE; Mpejiarar OrpOMHH Bb3MOXHOCTH 3a
aHaJIM3 Ha OMOAKTHBHY BHUJIOBE M W3SCHSBAaHE Ha BXHU (PU3UOJIOTHYHU H
MATOJIOTUYHH MTPOSIBIICHUSI.

2) V3KyCTBeH WHTEIEKT, MPWIOKEH B XUMUsATa. KOMIIOTpHU, KOUTO 3aMEHST
YOBEIIKU JIEHHOCTHU; Ch3[laBaT Ce ajJrOPUTMH 3a M3SICHSABAHE CTPYKTypara
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Ha BEIeCTBaTa, 32 HOBHU JICKapCTBa, 3a MIPOCKTHPAHE HA ONTHUMHU3UPAHH XH-
MHUYHH POLIECH, 32 pOOOTH3UPAHH JIAOOPATOPHUH, 32 THPCCHE U CEJICKINS Ha
Hay4yHa HHPOPMALHS U T.H.

3) HBoitnoiionnu Garepuu. EHeprusita ce moiydaBa M ChXpaHsIBa C y4acTH-
€TO M Ha MOJIOKHUTEIHUTE, U Ha OTPHLATEIHUTE MOHM; EBTHHHU M LIASIIN
OKOJIHATa cpena; Obp30 U BUCOKOKAUECTBEHO 3apEeKAaHe U pa3pekIaHe; ro-
JIEMH Bb3MOKHOCTH 32 ChbXPAHEHUE U pEreHEpUpaHe Ha EHePTrusl.

4) Heoprannuna Xumus Ha BUCOKUTE Hassiranusi. CHHTE3 Ha HOBH HEOpPraHWY-
HU MaTepHalyd ¢ HECTEXMOMETPHUYCH ChCTaB M CHEUU(PUYHN CBOWCTBA MPU
W3KITIOYUTEIHO BUCOKO HajsiraHe (HaJ S5 MIIH. ITBTH [10-BUCOKO OT CPEIHOTO
aTMOC(EepHO).

5) Teunu memOpanu. TexHonorus 3a GUATpyBaHe, IPU KOSTO MOPUTE HA MEM-
Opanata ce OTBapsT U 3aTBapsT CEJICKTHBHO, O€3 J1a Ce 3alyIlBar; HEe CE U3-
M0JI3Ba €JIEKTPUUYECKA EHEPrusl; MPOLIECUTE NMPOTUYAT C HUCKA KOHCYMAIHs
Ha eHeprusl.

6) MakpomMoHOMepH 3a Mo-100po penukiInpane Ha miactmacu. C moMomnra Ha
XMMUYHHU PEAKUUH BbB BBIICPOIHUS CKEJIET Ha M3rPaKJAIUTEe TUIACTMACH-
T€ TMOJIMMEPH C€ BKJIIOYBAT XETEPOATOMH (aTOMHU Ha €IEMEHTH, Pa3IUUHH OT
BBIVIEpOA) WM QYHKUMOHAIHY Ipymu (Hamp. ectepun). Llenra e xa ce moiny-
9aT MOJUMEPH, KOUTO ca CIIOCOOHHU J1a Ce PELUKIMPAT MHOTOKPATHO.

7) MukpoOuoMH# 1 OMOAKTUBHH ChEIUHEHUS. MUKPOOMOMHUTE ca TEHOMH Ha
MHUKPOOPraHU3MHU, KOUTO OOMTaBaT e[Ha EKOJIOTUYHA CUCTEMa; HOBH OMOAaK-
TUBHH ChCAMHEHMS, KOJUPAHU B TCHOMH Ha OaKTepHu, MOrar Ja momoOpsT
3[paBETO HA BCEKU BHB BCSKA Bb3pacT.

8) Hanocenzopu. CeH30pu (IaTyuly), B KOUTO aKTUBHHUTE €IIEMEHTH Ca 4Yac-
TULU ¢ U3BBbHpeaHO Manku pasmepu (107 — 10 m); moka3Bar M3KIIOYH-
TEJIHO BUCOKAa YYBCTBHUTEIIHOCT M MOTAT Ja WACHTU(QHULIUPAT AOPU OTIACITHH
MOJICKYJIH (3JIaTHM HAHOYACTHULU MPAaBAT Bb3MOKHO ObP30TO OTKpUBAaHE Ha
SARS-CoV-2).

9) TecroBe 3a Obp3a AMArHOCTHKA. TeCTOBE 3a KAUECTBEHA MIIH TIOJTyKOJIHUYECT-
BeHa Obp3a MEIUIMHCKA AMArHOCTHKA, KOUTO HE M3MCKBAT CIICLMAJIHA ara-
parypa U ce OCHOBaBaT Ha XUMHYHH PEAKLUH; CMEC OT M3BJICUCHN aHTUTCHH
ce TOCTaBsl Ha MHAWKATOpHA XapTHs — ChbprKallla aHTUTeNa, KOUTO pearu-
par ¢ aHTUIeHUTE Ha BUPYCa; HEJOCTaThK HA TE3U TECTOBE €, Ue MPU MaJIKO
KOJIMYECTBO Ha BUpYycCa TECTHT JlaBa OTPHULIATENIEH pe3yTar.

10) PHK Bakcunu. B opranumsma ce BbBeXJa PHOOHYKICHHOBA KHCEIMHA

(MaTpuuHa puOOHYKIeHHOBA KrcearnHa — mRNA), B KosTO € KonupaHa 1H-
¢dopmanus 3a cneunpuyueH aHTUTEH, U Ce MPEIU3BUKBA 00pa3yBaHETO MY
B OpraHvsMa; UMyHHaTa CHCTEMa pearupa Ha HosiBaTa Ha aHTUTEHA, Karo
cp3aasa antutena. OrpomHo npeaumctBo Ha PHK BakcunuTe npen tpaau-
LIUOHHHTE €, Ye Te MOTar Jia Ce MPOM3BeXaaT ObP30 U B TOJIEMHU KOJUYECTBA.
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Knacayus na 10-me mexnonocuu (2020) — 0anuu om mapKkemuHe08u npoe-

H03u14—22)

B Tabnuna 3 ca npuiioKeH! MPOTHO3HM JIaHHH 332 MAKPOMKOHOMHYECKHTE Xa-
PaKTEPUCTUKHU Ha IpeacTaBeHuTe TexHonoruu (3a Ne3 u Ned naHHM HE ca OTKpH-
tn). OT 1uarpaMara ce BIKAa, Y€ MOKa3aTelsT ,,TeMII Ha pacTex'* ¢ Hall-BUCOK 32

TexHonorusra ,,Hanocenzopu™ (¢ur. 3).

Ta6auua 3. [IporHo3Hu MakKpOMKOHOMHUYECKU JaHHU 3a 10-Te HOBOBB3HHUKHA-
nu rexHonoruu (2020)

NeTexnomoruu (2019) | 1. | 2.9 | 3,19 5171 6. | 7.9 | 820 | 92V | 102
Tepuon (roxumu) 2021/ | 2021/ | 2022/ 2022/ | 2021/ |2023/(2021/(2022/ | 2022/
pHoa (rox 2028 | 2028 | 2027 2029 | 2028 | 2029 | 2026 | 2030 | 2027
Masapua CTOHHOCT | 557 | (535 | _ 7,38 | 44,03 | 0,27 | 0,44 |33,30| 6,15
(muapa. USS)
Tpornosa npuxomn | ¢ o | 175 63| _ 11,46 | 76,23 | 1,37 | 8,43 |97,60 | 37,50
(mupa. USS)
(T(,Z’”)'““apa"e”‘ 15,50 | 4123 | 9 6,50 | 820 |[31,10]63,45| 11,30 | 42,03
HeceTTe HaH-HOBU TEXHO/IOTMH B XMMUWATA 2020 / MaKpOUKOHOMUWYECKU TEHOEHUHWKH
m MazapHa croiHocT (Mmnpg. USS) m MNporHoza sa npuxogute (mnpg. USS) B Temn Ha pacTex (%)
180
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63,45
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41,23 42,03
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®urypa 3. MakpoMKOHOMUYECKH TeHAeHInu 3a 10-1e
TOIl HOBOBB3HUKHAIM TexHOIoTHH (2020)

B Tabn. 4 u cvoTBeTHaTa quarpama (¢ur. 4) e odenunena Gpunancosa nHpopma-

ous, CBbp3aHa C HCTHUTC OAUIIIHN JOXOAW Ha KJIFOYOBU 3a I1a3apa KOMIIAaHUW

23-25
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Taﬁ.lmua 4. Heran TOAUIIHU JOXO/AU HAa KOMIIAHWHU C KJIFOUOBA POJId Ha mma3apa

,,HaHocenzopu*
Kowmmanns | Agilent Technologies® | Analog Devices® | Bruker®
Hernu rogumsu goxoau (mupa. USS)
2019 1,071 1,363 0,197
2020 0,719 1,221 0,158
2021 1,21 1,39 0,277
HaHoceH3opy / KomnaHuu — roguweH HeTeH oxopg,
(mnpg. USS)
= 1,363 1,39
2 1,5 1,221
g
S 1
£
S 05
=]
<
E 0
(T} 2019 2020 2021
T foauHU
B Agilent Technologies ™ Analog Devices M Bruker

®urypa 4. HetHu roguiiHu JOX0AU Ha KOMIIAHUU € KIIFOUOBA POJIsl HA
nasapa ,,Hanocenzopu

DuHaHCOBUTE PE3yATaT ca Hail-BUCOKH 3a ¢upmaTa Analog Devices, a 3aBucu-
MOCTTA € aHaJIOTUYHA C IUCKyTHpaHaTa IMpu TEXHOJIOTusTa mbpBeHel 3a 2019 .
Ilpeened na 10-me mon HO606vb3HUKHAAU MeXHONO2UU 6 Xumuama 3a 2021
(Gomollon-Bel 2021).
1) U3kyctBena xymycHa marepusi. He chabpika BbINIEPO; MO-J00pO KaueCTBO
U 3[[paBe Ha [0YBaTa; €KOJOTUYHA aJTepHATHBA; [10-BUCOKA IPOU3BOJUTE-
HOCT Ha CEJICKOCTONAHCKA MPOJYKIH; MO-JIECHO YCBOsIBAaHE Ha BoJa U MU-
HEepaJy; XUAPOTEPMAJIEH METO/] 3a M0JIy4aBaHe.
2) brokueiin TexHonorus. B KOMIIOTEpHA MpeXka IIPH CTPOTa 3alIuTa Ce ChXpa-
HSIBaT 0€30MIaCHO OPUTHMHAIHHU 3allMCH OT pa3iIMyHM TpaH3akuuu. Kpunrupa-
HaTa cpejla rapaHTHpa JOCThIIA U MPO3PAYHOCTTA Ha MH(OPMAIIHS, ThI KaTo
BCSIKA OTJENTHA CTHIIKA € JOKYMEHTHPaHa U CHO/EIeHA B LU(PPOB PETUCTBHD.
3) Xumnuen cunre3 Ha PHK u JIHK. HarrbitHO aBTOMaTH3MpaHO MPON3BOICTBO
Ha PHK u JIHK ¢ nomorrra Ha ,,HaCTOJIHU® CUHTETUYHHU YCTPONUCTBA, KOUTO
paboTAT Ha NMPUHIMIIA HA KOHBEHIMOHAJIHHS MACTHJICHOCTPYEH HMPUHTED.
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JUpeKTHO B CHIIMLIUEBH MUKPOPEAKTOPHU CE OTIEYATBAT MPELUU3HO Pa3iny-
Hu Huky ot JJHK.

4) XeMuiryMUHECIIEHIIHS 32 OMOJIOTHYHA yroTpeOda. XeMUITyMHUHECIIEHTHH MO-
JeKynd, 0a3upaHU Ha IMOKCETaHU, KOUTO BbB (PU3MOJIOTUYHH YCIOBUS OJiec-
TAT MHOTO CHJIHO (JIMOKCETaHOBH COHJY — OMOJIOTMYHHU, OMOTEXHOJOTUIHHU
Y MEIMIIMHCKY NpUIoxkeHus). He ce HyIasT OT OpraHuvHU Pa3TBOPUTEIU
— U3LSUIO MPOSIBSIBAT CBOMCTBATA CU BB BOJHA Cpea.

5) HomycunreTnueH ®UBOT. CUHTETHYHUTE HYKICOTHIM U aMHUHOKHUCEIIVHH,
KOWTO IpeJyiaraT HOBH TEPAlUU M MEJIUIMUHCKU PEIICHUS TIPH JICYCHHUS Ha
HACJIC/ICTBCHU U PAKOBH 3a00JIsIBAHUSI; U3KYCTBEHU OMOXMMHUYHU MAITUHH.

6) Ennoxnerpuna metabonoMuka. M3KIToUnTelIeH TIOTEHIMAT 32 pa3KpUBaHE
Ha HEU3BECTHU OMOXMMHUYHH MexaHu3Mu. ChBpEMEHHHTE H300pa3siBailu
TEXHUKH TTO03BOJISIBAT AaHAIM3UPAHETO HA HIKOJIKO METa0OINTa €THOBPEMECH-
HO, C KOETO C€ MOIy4yaT HOBU 3HAHUS 33 OTJCIHUTE KICTKH, KICThYHUTE b~
THINA 1 OMOJIOTUYHU MEXaHU3MHU.

7) ConoxumuyHu mokputus. CoHOXOMHUYHATA 00pabOTKa Ha TMOBBPXHOCTTA
I03BOJISIBA JIa M CE MPHUIAAAT [ICHHU MarHUTHU, (DIIyOpPECIICHTHHU, OaKTepu-
LUHH U JP. CBOMCTBA; TEKCTHUII, 3al1a3Ball aHTHOAKTEPHAITHUTE CH CBOWCTBA
JIOpH CJel MHOTO LIMKJIM Ha U3MHUPAHE, ,,yMEH TEKCTUI* U JIp.

8) Cynepomoxkpsiemoct. CynepoMOKpsIEMUTE MaTepuaid Cce IoJydyaBar C
HACTpOIBaHEe HA OMOKPSIHETO — OTJIAraHe Ha HAaHOCTPYKTYPUPAHH MOBBHPX-
HOCTHU BbPXY METaJHU, OJUMEPH, ThKAHU U JIP.; U3KIIOYUTEIIHO PEAKTUBOC-
MOCOOHM; O0eIIaBaIly XeTSPOreHHH KaTaIn3aToOPH.

9) YcToiiunBO POM3BOJICTBO HA aMOHSIK. BKiIFOUBa M3MOJI3BaHE HA BE30OHOBSI-
€MU U3TOYHUIM Ha €HEPTUsI U EKOJIOTUYHO MIPOU3BEACHU CYPOBUHU; IPUHOC
KbM LISJIOCTHO YCTOMYMBO PAa3BUTUE — 3€JCHU TOPOBE, IIACTMACH, FTOPUBA,
4yyucTa eHeprus, e(peKTUBHO 3eMe/eNne U JIp.

10) Llenenacoueno pasrpaxaane Ha OIpoTeUHU. VIHOBaTUBEH XUMHUUYEH UHCTPY-
MEHT C TOJIIM TEPareBTUUCH MOTCHIINAN; JCKApCTBEHA CTpaTerus, U3IO3-
Ballla €CTECTBEHATA CUCTEMa Ha KJIeTKaTa 3a M3UKMCTBAHEC HAa HEXKEJIaHU WU
yBpenenu npoteunu; TPD — Manku MOJIEKYIU ¢ yMENo MPOEKTUpaHa CTpyK-
typa (u3BectHu kato PROTACSs), kouTo Npeau3BHKBAT pasrpaxjaHe Ha
KJIETHYHUS IPOTEHH JI0 CbOTBETHUTE AMUHOKHUCEINHU.

Knacayus na 10-me mexnonocuu (2021) no dannu om mapkemuneosu npocrou’®
[Iporno3nure faHHU OTHOCHO MAaKPOUKOHOMUYECKHUTE MTOKA3aTEIN HA HOMUHU-

paHUTE TEXHOJIOTHH Ca MPEJICTaBeHHU B Ta0JI. 5 ¥ ChOTBETCTBAIIA uarpama (ur. 5).

[IvpBU B KiIacauusTa — MOAPEACHHU 110 ,,TEMII Ha pacTex", ca: ,,9. YcToluuo npo-

W3BOJCTBO HA aMOHSK', cleiBaHa oT ,,2. biokueitn texnonorus™ u ,,8. Cymnepo-

MOKpsIEMOCT®. 3a IbPBUTE JIBE CTOMHOCTUTE HA TO3HU HapaMEeThp ca MOYTH CAHAK-

BH, HO Thi KatTo ,,brokueliH TeXHOIOTUI ce XapaKTepU3upa ¢ Mo-BUCOKA ,,[1a3apHa

CTOMHOCT®, TSI Ce MpUeMa 3a BOJCIIA.
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Taﬁ.lmua s. HpOI‘HOSHI/I MAaKpOMKOHOMHWYCCKU JTaHHU 3a 10-Te HOBOBB3HUKHA-

a1 TexHonoruu (2021)

NeTexunosnoruu (2019) 129 | 220 | 329 | 42 | 530 | 63D | 732 | 83 | 939 | 102
T . 2022/ | 2022/ | 2021/ | 2021/ | 2021/ | 2020/ | 2018/ | 2020/ | 2021/ | 2022/
pro (rox 2028 | 2030 | 2026 | 2028 | 2028 | 2030 | 2026 | 2027 | 2030 | 2029
Tasapua croiiocr 0,53 [ 10,02 | 6,30 | 6,01 | 10,54 | 2,18 | 3,90 | 420 | 0,02 | 0,10
(mapa. USS)
Tpornosa npixou 1,13 | 1,43 | 14,10 [ 10,10 | 37,85 | 1526 | 6,40 | 93,40 | 542 | 0,23
(mupa. USS)
Temn Ha pacrex (%) 11,80 | 85,90 | 17,60 | 8,00 | 20,00 | 21,40 | 10,50 | 55,80 | 90,20 | 10,20
HeceTTe Hali-HOBM TEXHO/IONHMM B Ta 2021 / N\ HOMMHYECKHM TEHOEHLMH
M MasapHa cToiHocT (mAapg. USS) W MporHosa 3a npuxogute (mapg. USS) M Temn Ha pactex (%)
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®urypa 5. MakponKoOHOMUYECKH TeHAeHInH 3a 10-Te
TOIl HOBOBB3HUKHAIH TexHoioruu (2021)

B 1a6n. 6 u Ha ¢ur. 6 ca npeacTaBeHr (pUHAHCOBH JAaHHHU HA TPH KIIOYOBH 32

BOZEIIAaTa TEXHOIOrug kommanuu® 3%

Taﬁ.lmua 6. Hetaure TOAUIIHU JOXOJAU Ha KOMIIaHWU C KJIFOYOBA POJIA Ha I1a3a-

pa ,,brokueitn®

Kommamns | Microsoft® | IBM*" | Hewlett Packard®®
Hernu rogumau goxoau (mupa. USS)
2019 39,24 9,431 1,049
2020 44281 5,59 0,322
2021 61,271 5,743 3,427

48



Ipupodonayunomo obpazosanue ¢ bvaeapusi...

BAOK4YeitH TexHonorua / KomnaHuu — roguileH
HeTeH goxog (mapg. USS)

—_ 61,271
w

=) 60
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B Microsoft ®WIBM M Hewlett Packard

®urypa 6. HetHu roquiiau 1oXoAu Ha KOMIIAHUY € KIIFOYOBA POJIs Ha Ma3apa
,,DIIOKYCHH

OT paumarpamara ce BHXKIA, Y€ HaW-BUCOKHU Ca ,HETHUTE JOXOAU“ 3a
Microsoft, kouTo pacTar nIpaBONPONOPIUOHAIHO B TPUTOAUIIHUS Tiepuoj. B
TO3U Clly4al JOXOJUTE TPaJupar U BBIPEKH Kpu3aTa (UHAHCOBOTO ChCTOS-
HHe Ha upmara ce 3ama3Ba, JOKaTO B OCTaHAIIM CIy4au ce HaOyromaBa craj
32 2020 .

Hariacu Ha yYeHHIIUTEe KbM XMMHUSITA U HOBHUTE T€XHOJIOTUHU

3a u3mbIHEHNE Ha BTOpaTa paboTHA 3a/1a4ya 0sixa ChOpaHU U ChIIOCTABCHU CTa-
TUCTHYCCKH JaHHH, CBbP3aHU C HATTACUTE HA OBJITapPCKUTE CTYJCHTH U YUCHUIIN
KbM XUMHSATA, IPYTUTE TPUPOTHHA HAYKH U HOBUTE TEXHOJIOTHH.

Haznacu na 6wneapckume cmyoenmu u yuenuyu Koy XUMUAMa u npupooHume
HayKu

3a Hy»XJIUTE HAa TOBA U3CJICIBAHE € MOJ0paHa CTaTUCTHYECKAa HH(QOpMAITHS,
oOxBaiama Opost 3aMMCaHW U YCHEHIHO 3aBBPINMIA CTYACHTH B obOiacTTa
Ha NpUPOAHUTE HayKu B mepuoaa 2019 — 2021 r.*? 49, JlanHuTe, CBHP3aHU C
(bu3nyecKuTEe, XUMUYCCKUTE U HAYKUTE 3a 3eMsITa, Ca MPEJACTABCHH B Ta0II.
7 v Ha ¢ur. 7. 3a TpUTe TOAUHU B yKa3aHUs MEPUOJ JAHHUTE MOKA3BaT, ye
HHTEPECHhT HA YUCHUIUTE (OpOW 3amucaHu CTYACHTH) M YCIIEBAEMOCTTa Ha
ctyaeHTuTe (OpO¥ 3aBBPIIUIN CTYJCHTH ) HAMAJIIBAT MPOMOPIHOHATHO B TO-
JTUHHTE.
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Tab6auma 7. CTaTuCTUYECKH JaHHU — QU3UYECKH, XUMUYCCKU U HAyKH 3a 3e-
MsITa

Du3nuecKky, XUMUUECKH U HAYKH 3a 3eMsATa
Bpoit 3anucaHu 3aBbpUIMIN 3aBbpIHININ
2019 2331 572 24,53 %
2020 2181 463 22,92 %
2021 2168 473 21,82 %

PUIUYECKU, XMUMUYECKU U HAaYKU 3a 3emATa —
3aMMUCaHN U 3aBBLPLUKNAN CTYOEHTHU

2331 2181 2168
2500
P
= 2000
g 1500
E; 1000 463 473
500 22,92 21,82%
0 foanHU
2019 2020 2021

M Ep. 3anmcaHn M Bp. zasbpwunn M % 3aBbplumaun

®urypa 7. CTaTUCTUYECKU AaHHH — (PU3NYECKH, XUMHUECKU U HayKH 32 3eMsTa

I/IH(I)OpMaL[I/ISITa OTHOCHO OMOJOTHYECKUTE U CPpOAHU HaA TAX HAYKU € O606H.[CHa
B Ta01. 8 u (1)I/II‘. 8, a YCTaHOBCHATa TCHACHIUA € IPOTHUBOIIOJIO)KHA — UHTCPCCHT HA
YUCHULUTC U YCIICBACMOCTTA HA CTYACHTUTC pacTar B TOAUHUTC. HpI/I CpaBHABAHC
Ha IBaTa BUJa pe3yJITaTu cC 3a6GJI$I3Ba, qe 6pO$IT Ha 3aIIICAHUTE B OMOJIOTHUECKUTE
HAayKH1 CTYACHTHU € IMO-BUCOK, HO 3a CMCTKA Ha TOBA yCIICBACMOCTTAa UM € IMO-HUCKA.

Taﬁ.lmua 8. CraTucrnuecku JaHHHU — OHOIIOrUYECKHU HayKH U CPOJAHU HaA TAX

Buonoruyeckn HayKy M CPOJTHH Ha TSIX
Bpoii 3amucanu 3aBbpHIIH 3aBbpHIIn
2019 2259 447 19,79%
2020 2346 414 17,65%
2021 2302 491 21,33%
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BuonorvyeckKun HaYKHU U CPOAHKA Ha TAX — 3anMUCaHK
M 3aBbPLUUAN CTYAEHTH
2259 2346 2302
2500
E 2000
g 1500
E; 1000 47 414 491
500 19,79% 17,65% 21,33%
0
2019 2020 2021 TropuHu
M bp. 3anucaHu M Bp. 3aBbpwinan M % 3aBbPLIMAMK

®urypa 8. CratucTHUecKy JaHHH — OMOJIOTUYECKU HAyKU M CPOIHH Ha TAX

HaGaBenu ca u JONBIHUTENHN CTAaTUCTUYECKU JTAHHU OTHOCHO IIPOBE-
JICHUTE B TO3M mepuos 3a oonact Codus-rpa Ibp>KaBHH 3pEOCTHH U3IH-
™ (JI3U1) mo yuebHuTe mpeaMeTH Xumus u onaséare Ha OKOIHAMA cpeoa
(XO0C), @usuxa u acmpornomus (DA), buonozus u onassare Ha oKoIHAMa
cpeoa (B30)* ~*. Makap ¥ 4acTU4HO, Ta3u WH(OPMAIHS CHILO OTpa3siBa OT-
HOIIEHUETO Ha OBJITapCKUTE YYSHUIM KbM MIPUPOTHHUTE HaykH (Tali. 9 u dur.
9). IlpeacraBenute 3a nepuoaa pe3yiITaru MOKa3Bar, Y€ Hal-ToIsIM € OposT
Ha yYEHMLUTE, SIBUIM ce Ha 3penocteH m3nuT 1no B30, Ho To3u Opoii mpo-
MOPLIMOHAIHO HAMAJISIBA B TOAMHUTE. B ChIIOTO Bpeme, HamallsiBa U OposT Ha
yuenunure, nzdoupamu J31U mo XOOC, nokaro To3u Ha npeamnouenute A
pacre. 3a 2020 1. ce HaOMIOIaBa 3aBUCUMOCT, pa3jIniyHa OT KOMEHTHpaHaTa, HO
NOpa i MaJIKus Opoi y4acTHULIM MHTEPIIPETALIMATE MOTaT J]a ca MOTPEIIHH.

Tabnauma 9. CratuctTuuecku JaHHU 3a AbpkaBeH 3penocted u3nut no XOO0C,
@A, B30, Codusi-rpan

JI3U — Codusi-rpan
Bpoit X00C DA B30
2019 72 47 1185
2020 88 86 1018
2021 55 78 913
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03U no XO0C, ®A u B30 obnact Codpusa —rpag
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®urypa 9. CTaTucTUYECKH JJaHHH 32 JIbPKABCH 3PEIOCTEH U3IHT
o XOOC, @A, b30, Codusi-rpan

Harnacu Ha 0barapckuTe ydeHHIIM KbM XHUMHASATA U HAH-HOBUTE TEXHOJIO-
THH B 00;1aCTTA

W3BoauTe 3a HarmacuTe Ha OBIATapCKUTE YYCHUIM KbM XUMHATA U Hal-HO-
BUTE TEXHOJIOTUU B Ta3u 0OJACT ca KOCBEHM — 0azMpaHU Ha Oposi ydyacTus B
npasHuka Ha xumuara 3a 2022 r.*Y | Xumusara — ot koiadara, nmpe3 KOMIITbHpPa
KbM ObjemeTo . 3a y4acTHULUTE ca MPEIJIOKEHN TPU Bb3MOXKHHU TeMH: ,,Ciy-
YalHU OTKPUTHUA B XUMUATA™, ,,3HAUMMU NOCTI>KeHU B xumusTa®, ,[lepcnek-
THUBH M NIpeIU3BUKATEICTBA Ipel XxumusiTa Ha Obpaemero”. Ilocieqnara ot Tax
HAcOYBa BHUMAHUETO MMEHHO B IOCOKa Ha Hal-HOBUTE Obp30pa3BUBAIIM CE
TexHoJoruu. MudopmanusaTa OTHOCHO OOIIMsI OPOH y4acTusi, pa3npeaesieHd o
TeMu, e npexncrasera B Tada. 10 u ¢ur. 10, OTKBAETO SCHO CE BUXKAA, Y€ TOUYHO
TeMaTa 3a MEePCIEeKTUBUTE U NPEeIU3BUKATEIICTBATA IPE] XUMUATA HA OBbACIIETO
e Hail-psako n3bupanara (ot o0uio 448 yuactust eqsa 42 ce OTHACST 3a Hed, T.€.
no-majiko ot 10 %).

EcrecTBeH € M3BOABT, Y€ HOBOPA3BUBALIUTE CE€ TEXHOJOTMU HE HaMUpaT
JOCTaThY€H OT3BYK B YUHMJMIIHOTO oOpa3oBaHHE MO XUMHS. MHTEpeChT KbM
TAX obaye MOXe Aa ce moJ0yau M HAcChp4YM OT JONMBIHUTEIHHU U3BBHKIACHU
3anuManus. Hampumep n3paboTBaHe Ha MPOEKTH C YYACTHETO HA Pa3lIMPEHU
MEXKIYIUCHUIIIINHAPHN, MEXKIYKIACOBA U MEXAYYUMWIUIIHN €KUIIH OT YYEHHU-
L1 U MpernoaaBaTeH.
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Tadmuua 10. Pasnpenenenue no TeMu Ha oOuys Opoil ydacTusi B Mpa3HUK Ha
xumusTa 2022 .

IIpa3uuk Ha xumusta — 2022 r. , XUMHATA 0T K0J10aTa, pe3 KOMIIOTBPa KbM 0b1e1eTo”
Temu Bpoit yaactus | % ygactus
CiyualiH1 OTKPUTHUS B XUMUSITA 262 58,48%
3HAYNMHU ITOCTHIKEHUS B XUMUSITA 144 32,14%
[lepcriexTiBY ¥ IpeU3BUKATENCTBA MPE]] XUMHATA Ha 4 9.38%
ObeneTo i

YyacTua (448) Ha yueHMUM 5-12 Knac — pasnpefeneHue No TeMH :

262
300
200
58,48%
100 32,14% 9,38%
AN
0
6poit yuactua % ydyactua

B "Cny4aiiHW OTKPMTHA B XMMMATA"
N "3HAaYMMK NOCTUEHUA B XMMMUATE"

H "MepcnekTMEM W NPegU3BUHKATENCTBa Npeg XMMHUATA Ha Bbgewero”

®urypa 10. Paznpeznenenue no temu Ha o0must Opoi ydacTus
B IIPa3HMK Ha xumuAra 2022 r.

3akiaouenue

bbp3opazBuBanuTe ce Hali-HOBH TEXHOJIOTMM B 00JIacTTa Ha XMMHUATA MMAT
MOTEHITUAIT JIa TPOMEHSIT CBETa KbM T0-J00p0, a IBTAT OT YHCTH HAYYHU H3CIIE/-
BaHUSI 10 MPAKTUYECKO BHEAPSIBAHE U MKOHOMHYECKH PACTEXK € KpaTbK. Mapke-
TUHTOBUTE aHAJU3U U MPOTHO3H IMOKA3BaT, 4e¢ paboTara U MHBECTUIIUUTE B TSIX ca
€HOBPEMEHHO MPEAN3BUKATEICTBO U CTUMYJ — MOBIUSIHU OT BUCOKHUTE Ma3apHU
CTOWHOCTU Y HETHU (PUPMEHH JIOXOJIH.

Haii-HoBHUTE OO€CIIaBaIy TEXHOJIOTUY B XUMUSITA CE€ HYXKAAAT OT KaJIpH C BUCO-
Ka KBaM(UKaLKs U yMEHHS B 00JIacTTa HAa IPUPOAHUTE HAyKu. MoTHBaMATa Ha
YYCHUIUTE 32 U3y4YaBaHe Ha MPUPOJHUTE HAYKU U MO-OOIIMPHUAT OT3BYK Ha Haii-
HOBUTE TEXHOJIOTUU B YYMIIUIIIHOTO 00pa30BaHue, ca BAXKHU (DaKTOPH 3a YCIEIICH
n300p Ha oOpazoBaHue U npodecusi. Ch3aBaHETO U MPUBIUYAHETO HA 3HACIIU U
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ymMecuy nperoaaBaTeiiv ¢ ABCH MNOTCHIHAJI a BAbXHOBABAT U MMOAKPCIAT YYCHUIIN
" CTYACHTHU, € OT pelaBalio 3HAYCHUC 3a O6y‘lCHI/IeTO " pcajiM3alydaTa Ha Cliciua-
JINCTH.

HHTCpCC’BT 10 OTHOIIICHHE HA HAM-HOBUTE TEXHOJIOTHUU B 00JIACTTa HA XUMHMSITA
MOXC J1a C€ MHHMIHUpaA C IOMOIITAa Ha PA3JIMYHU W3BBHKIIACHU 3aHUMAaHMUA. HpO—
CKTH C Y4aCTHUC Ha CMCCCHU MCKAYAUCHUIUIMHAPDHU CKUIIW OT YUCHHUIIN U IIPCIIO-
JaBaTciin ouxa JONPHUHCCIIN 3a MMOJTy4aBaHC HAa HOBU 3HAHWUA U YMCHUS, a ChIIO 3a
Ppa3BUBaHC HA KOMIICTCHTHOCTH, CBbP3aHN C KOMYHUKAIIUA U MTPEAIIPUEMAYCCTBO.
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SCIENCE EDUCATION IN BULGARIA AND TOP TEN
EMERGING TECHNOLOGIES 2019 - 2021 IN CHEMISTRY

Abstract. Since 2019, IUPAC has nominated the “Top Ten Emerging
Technologies in Chemistry”, highlighting the impact of chemistry on overall life
and looking to the future. These technologies have the potential to change the
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world for the better, contribute to the sustainable development and prosperity of our
planet and society. Examples include RNA vaccines and rapid tests, biosensors and
sonochemical coatings, artificial intelligence and nanopesticides, and many other
well-established commercial products that have completely renewed our society.
Emphasizing the great importance of chemistry for the creation of new materials and
technologies inspires the new generation of young scientists for creativity, research,
finding solutions. The creation of new advanced technologies requires a resource
of well-educated and trained specialists in the field of natural sciences. Along with
the emerging technologies in chemistry, the following negative trends are observed
in Bulgarian school education: — reduced interest in studying chemistry; a smaller
number of high school graduates choose the state exam in natural sciences; there
is no echo of emerging technologies in chemistry and they are out of sight of
students. There are also negative aspects in university education, as about 25% of
initially enrolled students manage to complete their higher education. The reasons
for these phenomena are complex — difficulties in understanding the material, lack
of motivation, poor teaching and more. Every teacher can think about this, but the
connection between chemistry education and new technologies is more than clear.

Keywords: science education; emerging technologies in chemistry; marketing
forecasts; growth rate; annual net income
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