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Annotation. The purpose of this article is to analyze the role of virtual simulation in teaching Chinese medicine pharmacology
experiments. Starting from the current situation of teaching Chinese medicine pharmacology experiments, this article analyzes
the advantages of virtual simulation technology in experiment teaching under the concept of “student-centered” and its
application effect. The analysis of students’ learning effects after the actual application of virtual simulation teaching in our
school shows that virtual simulation experiment teaching can enhance students’ interest in active learning, improve their
practical ability, and improve the overall level of experiments. It shows that virtual simulation technology has a wide application
prospect in teaching Chinese medicine pharmacology experiments.
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UCCNEQOBAHUE «TUMHOCTHO-OPUEHTUPOBAHHOIO» NOAXO/AA B BUPTYA/b-
HO-CUMYNALUOHHOM OBYHYEHUUN, PEAIUSYEMOIO B PAMKAX KYPCOB
MO KUTAMCKOM SKCNEPUMEHTANNbBHOW ®APMAKO/IOMNU
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AHHOTauma. Llenbto faHHOM Ny6AMKaLMKM ABNAETCA aHaMU3 PO/IU BUPTYaNbHO-CUMYNALMOHHOTO 0byYeHus, peannsye-
Oro B paMKax Kypca Mo 3KcnepumeHTasibHOM GapMaKoiorMmn B KUTaMCKoM meguumHe. Ha OCHOBaHWUM NMONYYEHHbIX K Ha-
CTOALWEMY MOMEHTY NPAKTUYECKMX Pe3yNbTaTOB NPUMEHEHUS BbILLEYNOMSHYTbIX METOA40B 00yYeHMA B paMKax KypcoB
Mo 3KCNepPUMEHTaIbHOM GapMaKoaornmn Hbll MPOBEAEH aHANIM3 NPEUMYLLECTB BUPTYa/IbHO-CUMYASALLMOHHbBIX METOAUK
W IMYHOCTHO-OPUEHTUPOBAHHOTO NOAX0AA. AHANN3 Pe3y/bTaToB 0byYeHUs C NPUMEHEHNEM BUPTYaNbHO-CUMYALMOH-
HbIX TEXHOMIOTUI B HALLEN LWKONEe NOKa3bIBAET, YTO NPOBEAEHMNE SKCMEPUMEHTOB B BUPTYA/IbHO-CUMYNALLMOHHOM cpeae
MOXET MOBbICUTb MHTEPEC CTYAEHTOB K aKTUBHOMY OBYYEHUIO, YAYYLIUTb UX MPAKTUYECKME CMOCOBHOCTU U NOAHATb
oblLee KayecTBO 3KCNEPMMEHTOB Ha HOBbIN YPOBeHb. [POBeAEHHbIN aHaN3 NMOKA3bIBAET, YTO BUPTYa/ibHblE TEXHO/O-
TMW OTKPbIBAIOT LUMPOKME NEPCNeKTUBbI B 06yYeHMM aKkcnepumeHTanbHOM GapMaKoIorMM B KUTAWCKOM MeanLnHe.
KnioueBble cnoBa: Pexxum BUPTYasibHO-CUMYNALMOHHOFO 0Oy4YeHUA, IMYHOCTHO-OPUEHTUPOBAHHDBIM, Gpapmakonorusa
B KUTAMCKOM MeNLMHE, SKCNEPUMEHTA/IbHbIE KYPCbl.
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Research purposes

As an important part of China’s treasure trove of
medicine, Chinese medicine has a long history, high
practical value, and rich scientific content in China.
The term “Ben Cao” has been used for more than
two thousand years. As early as the Qin and Han
dynasties, Chinese medicine was introduced to Korea,
Japan, and Vietnam. By the 10th century AD, the Song
Dynasty traded with more than 50 overseas countries,
and the number and variety of Chinese medicines
exported increased significantly. This shows that
Chinese medicine not only has a long history in China,
but also was introduced to various parts of the world
at an early stage, and is welcomed by the people of
various countries and regions around the world. After
the establishment of New China, the dissemination,
influence, and role of Chinese medicine have become
increasingly greater. China’s artemisinin has benefited
the world, saving tens of thousands of lives every
year. It is China’s most outstanding achievement in
going to the world and has been praised by Western
media as “the greatest medical feat of the second
half of the 20th century”. However, it is undeniable
that although Chinese medicine has a wide range of
practical applications, its theoretical system is complex
and difficult to understand. The emergence of Chinese
medicine pharmacology has to some extent solved this
problem.

Chinese medicine pharmacology is an emerging
discipline that uses modern experimental techniques
to study the interactions and mechanisms of action
between Chinese medicine and the human body based
on the principles of traditional Chinese medicine
theory. It is a subject that spans both traditional
Chinese and Western medicine, connects traditional
Chinese and Western medicine, and connects basic
and clinical research [1]. At present, Chinese medicine
pharmacology has grown into the most active force in
the modernization of traditional Chinese medicine, and
is responsible for solving key scientific problems. Its
current subject tasks mainly include the following four
points: studying the basis and mechanisms of action
of Chinese medicine, clarifying traditional Chinese
medicine theories, guiding rational use of Chinese
medicine in clinical practice, laying the foundation for
the research of new Chinese medicines, and promoting
the modernization and internationalization of Chinese
medicine.

At the Heilongjiang University of Chinese Medicine
there are 3 grades and 7 majors of students who will
study Chinese medicine pharmacology, among which
4 majors have experimental courses. The Chinese
medicine pharmacology laboratory manual can help
students better understand the content of classroom
learning, master some basic skills that must be
mastered in pharmacology experiments, and enhance
the cultivation of innovation and hands-on ability in
the process of doing experiments. Therefore, it plays
an important role in the teaching of Chinese medicine
pharmacology.

Llenn nccneposaHusa

BaKHbIMM COCTaBAAIOLLMMUN KUTANCKOM MeAULMHbI ABAAIOTCA ee
[0Nras UCTopuA, BbICOKaA NPaKTMYecKan LieHHOCTb 1 boraToe Ha-
y4Hoe cogeprKaHue. TepmuH “Ben Cao” (OCHOBAHHbINM Ha TpaBax)
BO3HMK bosee AByx TbicAY eT Hasaz,. Kopea, AnoHna 1 BbeTHam
MO3HAaKOMMJIUCb C KUTANCKOM MeAMLIMHOW ellle BO BpemeHa Aun-
HacTui LnHb 1 XaHb. K X Beky Hawwei spbl gnHactna CyH Bena
ToprosAto ¢ bonee yem 50 3apybeKHBIMM CTPAHAMM, YTO NpUBe-
N0 K 3HAYMTENbHOMY POCTY 06BEMOB M acCOPTUMEHTA IKCMop-
TUPYEMbIX KUTAMCKMX SIeKapCTB. 3TO TOBOPUT O TOM, YTO KUTal-
CKaf MeaMLMHA He TOIbKO UMeET A0NTYo Uctoputo B Kutae, Ho
1 6blna NpeacTaBaeHa B PA3INYHBIX HACTAX MUPA YXKe Ha paHHeM
3Tane pasBUTUA U NPUBETCTBYETCA NIIOABMM U3 Pa3HbIX CTPaH U
pervoHoB no Bcemy mupy. Mocne co3gaHusa Hosoro Kutaa pac-
NPOCTPaHeHue, BAUAHWE U PO/b KUTANUCKOM MeauLIMHbI 0bpenn
ewe 6onee 3HauMTENbHBIE MAcLWTabbl. KUTaNCKMIM apTeMU3NHMH
NPUHOCUT MO/b3Y BCEMY MUPY, EXKErOAHO cracasn AeCATKM Tbicay
XM3Hel. 3To camoe BblgatoLeeca AocTuKeHne Kutas, nonyyms-
Lee MMPOBOE MPU3HAHME, N OXapaKTepM30BaHHOE 3anagHbiMU
CMMW Kak «BenunyaiiLumii npopbIs B MeanLMHE BTOPOW NOMOBUHbI
XX Beka». BmecTe ¢ Tem Henb3a oTpULLATb, YTO, XOTA KUTalcKas
MeaMLUMHa OTIM4aeTca obLIMPHON chepoit NPaKTUYeCcKoro npu-
MeHeHUA, ee TeopeTUyeckan 6asa NpeacTaBAfeT 3HaYUTE IbHbIE
TPYAHOCTU AN1A NOHMMAHUA U 0CBOeHUA. MoasneHne Kypca dap-
MaKO/I0T1M B KUTANCKOM MeWLMHE B HEKOTOPOWM CTENEHN peLUm-
210 3Ty Npobnemy.

dapmakonorus B KUTAaUCKOM MeguumHe — 3TO pa3BUBatOLLAACA
ANCUMNAMHA, UCNONb3YIOLLAA COBPEMEHHbIE SKCNEepPUMEHTa b-
Hble MeTodpl ONA U3YYeHUs MEXaHM3MOB B3aWMOAENCTBUA U
BO3JENCTBUA KUTANCKOM MeamMUMHbI Ha YeNoBEeYeCcKUn opra-
HW3M Ha OCHOBE MPUHLLMIMOB TEOPUM TPALULMOHHOM KUTANCKOM
MeAMLMHBbI. 3TO NPeMeT, KOTOPbIN OXBaTbIBAET KaK TPAAULMOH-
HYIO KMTaMCKY0 MeguUMHY, TaK U 3aNaZHYH, CBA3bIBAET MEXKAY
€060 TPAANLMOHHYIO KUTAMCKYIO M 3aNagHyo MeAULMHY, GyH-
JaMeHTasIbHble U KMHUYecKue uccnenosanmsa [1].

B HacTosLee Bpems GapMaKoNOrms KUTAUCKOM MeanLIMHbI Npe-
BpaTUIaCb B MOLLHbIN ABUraTeNlb MOAEPHU3ALMM TPagULMOH-
HOW KUTaMCKOW MeAMLMHbI, KOTOPbI MO3BONAET peLlaTtb K-
yeBble HayyHble npobnembl. Ee Tekylwme npegMeTHble 33434
B OCHOBHOM BK/IOYAOT C/eAytoLlme YeTblpe NyHKTa: usyyeHune
OCHOB M MEXaHVU3MOB AENCTBUA KUTAUCKOM MeaULMHDI, YTOYHe-
HWe Teopuii TPAANLMOHHOWN KUTANCKOM MeAMLUMHbI, KOHTPO/b 33
paLMOHaNbHBIM UCMO/Ib30BAaHUEM KUTANCKON MeAULMHDBI B KNK-
HUYECKOW MpaKTUKe, co3gaHme 6asbl 419 UCCNef0BAHUA HOBbIX
KMTaMCKMX NIEKAPCTB M COAENCTBME MOAEPHM3ALMM U UHTEPHA-
LMOHaM3aUMM KUTAUCKON MeaNLIMHBI.

B XalNyHL3AHCKOM YHMBEpCUTETE KMTAUCKOW MeAULIMHBI CyLLie-
CTBYIOT TPW K/1acca U CeMb CneLpanbHOCTeN ANA CTYAEHTOB, XKe-
NaroLWmxX n3yyaTb GapMaKoNormIo KUTAUCKoM MeauUmHbI, cpeam
KOTOpPbIX YeTblpe CrMeLuanbHOCTU BKIKOYAKOT KCNepUMEHTab-
Hble Kypcbl. JlabopaTopHoe pPyKOBOACTBO MO (papmMaKonormmn
KUTaNCKOW MeAMULMHBI MOXKET NOMOYb YYaALLIMMCA SyYLLEe NOHATb
y4ebHbIi MaTepuan, npenoaBaemMblli B ayaMTOPWUM, OCBOMUTH
HeKoTopble 6a30Bble HaBbIKK, HEOOXOAUMbIE ANA NPoBeAeHUA
dbapmaKkonormyeckmx sKCNeprMeHTOB, a TakkKe cnocobcTBoBaTb
Ky/I6TUBALLMM MHHOBALMIA U COBEPLUEHCTBOBAHMIO NMPAKTUYECKMUX
HaBbIKOB B MpoLiecce MPOBEAEHUA SKCNEPUMEHTOB, MO3TOMY
OHO UrpaeT BaXHy0 ponb B 0byvyeHMn papmakonornm Kutam-
CKOM MeAMULMHbI.
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Research method

Random student interviews and questionnaire surveys
were conducted among the majors who have offered
the pharmacology of traditional Chinese medicine
experimental courses in the past three years. The
main survey contents include: What problems do you
think exist in the current experimental course content?
What skills did you develop through the experimental
course? How involved are you in lab classes? Have you
performed similar experiments in other disciplines? Do
you know about virtual simulation classroom? What do
you think is the difference between virtual simulation
classroom and laboratory practice? What have you
gained from virtual simulation experiments? And other
issues. Finally, the members of the research group
summarize the relevant data and conduct analysis.

Results of the work

Through the investigation of the experimental course
of traditional Chinese medicine pharmacology in the
early stage, the following problems are mainly found:

1. The theory teaching and experimental teaching
are not in sync.

Due to the limitations of the number of laboratories
and the students’ choice of courses, the experimental
content that should closely correspond to the
theoretical courses is often unable to be conducted
in sync, resulting in the content of the theoretical
courses not being able to be digested and absorbed by
students through the experimental courses in a timely
manner, greatly reducing the teaching effectiveness
of the experimental courses.

2. Traditional experiment teaching consumes a lot
of funding.

Traditional experiment teaching requires a large
amount of funding to purchase equipment and
instruments required for the experiment, which
includes consumable equipment and instruments
that need to be maintained and updated later. In
addition, a large number of disposable raw materials
such as animals are required in traditional Chinese
medicine pharmacology experiments, which greatly
increases the consumption of experiment funding.
Students may also be afraid to perform operations
on some experiments with higher difficulty due to
the limited number of animals, which affects the
students’ interest in experiment courses.

3. Experimental course content is repetitive and
prone to overlap with other subjects.

Traditional pharmacology experiments and traditional
Chinese  medicine pharmacology experiments
are usually conducted independently, and the
content of the experiments rarely considers the
connection between the two experiments, resulting
in the repetition of some experimental content and
operations in pharmacology and traditional Chinese
medicine pharmacology, leading to a decrease in
students’ interest in experimental learning and
exploration [2; 3].

MeTtoa uccnepgosaHusa

Bblan nposefeHbl BbIGOPOUYHbIE OMPOCHI CTYAEHTOB, a TaKKe
aHKeTHble OMNpOoChbl Cpean CTyAeHTOB, 0byyaloLmxca no cne-
LMaNbHOCTAM, BK/OYAIOLWMM KypC NO 3KCNepuMeHTanbHOM
dapmakonormm B TpPagMLMOHHON KUTAMCKOM MeauLMHe B Te-
YeHue nocnegHux Tpex net. AHKeTbl COAepKanu cneayowme
OCHOBHbIe Bonpockl: Kakne npobnemsbl, no Bawemy mHeHUto,
CYLLECTBYIOT B LEWCTBYIOLWEM 3KCNEPUMEHTAZIbHOM Kypce?
Kakne HaBblkK Bbl cMOrM pasBuTb BO BpemA MPOXOXKAEHUA
3KCNepmMMeHTanIbHOro Kypca? Hacko/ibKo akTMBHO Bbl yva-
cTByeTe B 1abOPATOPHbIX 3aHATUAX? Bbl NpoBOAUAN NOA06-
Hble 3KCMePUMEHTbI MO APYrMM AUCLUAANHAM? Bbl 3HaKOMb!
C BUPTYaNbHO-CUMYNALMOHHbBIM Knaccom? Kak Bbl AymaeTe, B
Yem pasHULA MeXAy BUPTYyasibHbIM CUMYAALMOHHBIM Knac-
COM 1 nabopaTopHOM NMpaKkTUKON? Yem Oblv MonesHbl 3Kc-
nepumMeHTbl B BUPTYyaNbHO-CUMYNSALUMOHHOW cpege? Takxke
6blM BKAOYEHBI U ApYyriMe BOMPOCHI. 3aTeM YeHbl Uccneno-
BaTe/IbCKOW rpynnbl 0606WuAn nonyyeHHble gaHHble U NPO-
BE/IN aHaNu3.

Pe3ynbraTtbl paboTbl

Mpu nccnefoBaHUM Kypca NO 3KCMEpUMEHTaNbHOW dapma-
KOJIOTUWN B TPAANLMOHHOM KMTAWCKON MeauLMHE HA paHHEM
sTane 06HapyXMBaOTCA B OCHOBHOM C/eaytolLme npobnembl:

1. NpenogaBaHWe TeOpWUM U 3KcnepumeHTasbHoe o06y-
YeHMe He CUHXPOHM3UPOBAHDI.

M3-3a orpaHuMyeHHoro Koaunyectsa nabopatopuin 1M Bbibopa
KYPCOB 4/1 CTYAEHTOB 3KCNepMMeHTalbHOe 0byyYeHue, KoTo-
poe [O/IKHO UATW B HOTY C TEOPEeTUYECKON Nporpammon, Ya-
CTO NPOBOAMTCA HECMHXPOHHO, B pe3y/bTaTe Yero copepka-
HWE TEOPETUYECKUX KYPCOB HE MOMKET OblTb CBOEBPEMEHHO
YyCBOEHO.

2. TpagMUMOHHOE 3KcnepumeHTanbHoe obydyeHune TpebyeT
60/1blUMX GUHAHCOBbLIX 3aTpaT.

TpaAnLMOHHOE 3KCNepumMmeHTasbHoe obyyeHune TpebyeT B/O-
YKEHUA 3HAUUTENbHbIX QUHAHCOBBLIX CPeACTB ANA MOKYMKU
060pyL0BaHNA U WMHCTPYMEHTOB, HEobXOoMMbIX ANA Mpo-
BEAEHMA 3KCNepuMMEHTa, BK/OYana pacxofHble maTepuansl
M WHCTPYMEHTbI, KOTOPble HYXKAAITCA B OOCAYXMBAHWUW U
o6HOoBNEHMU. Kpome TOro, Ans sKcnepMmeHTasibHOW dapma-
KONOrMWU B TPAAMLUMOHHON KUTalCKoOM meamumHe Tpebyetca
60/1blOEe KONMYECTBO OAHOPA3OBbLIX PACXOAHbIX MaTepua-
0B, B TOM YMCae NOAONbITHbIX XUBOTHbIX, YTO 3HAYUTE/IbHO
yBeNNYMBaAET 3aTpaThbl Ha duMHaHcKMpoBaHue. CTyAeHTbI TaKKe
MOTryT 60ATbCA BbINOAHATL KaKMe-1Mb0o onepauun B paae sKc-
NepuMMeHTOB M3-3a NOBbILEHHOM CNIOXKHOCTU U OrPaHUYEeHHO-
ro KOJIMYECTBA KMBOTHbIX, YTO BUSAET HA MHTEPEC CTYAEHTOB
K 3KCneprMmeHTasIbHbIM Kypcam.

3. CopeprkaHne sKCNepMMeHTaNbHOMo Kypca NOBTOPAETCA U
MOMKET nepecekaTbCA C APYrMmuM NnpeameTamu.

3KcnepMMeHTbl MO TPAAMULMOHHON GapMaKoaorMM U B Tpaam-
LMOHHOM KUTAWCKON meauumHe obblMHO MPOBOAATCA Hesa-
BMCMMO ApYr OT Apyra, U COAepKaHMe IKCMEPUMEHTOB pes-
KO Yy4YMTbIBAETCA, YTO MPUBOAUT K NMOBTOPEHMIO HEKOTOPOro
copepaHua n onepauunii B GapMaKosiormm KaacCMYeckom u
bapmaKkonormm TpPagMLMOHHON KUTAWCKOM MeauUMHbI, YTO
NPUBOAUT K CHUXKEHMUIO MHTEpeca CTYAEHTOB K dKCNepUMeEH-
TaZlbHOMY 0by4YeHuto 1 nccnegoBanmam [2; 3].
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4. Some experiments are restricted due to
restrictions on drugs and safety.Some experiments
arerelated to toxic or narcotic drugs, or are not able
to be offered due to the high cost and expensive
equipment required. These limitations prevent
students from gaining hands-on experience with all
the experimental content that theoretical teaching
aims to provide. For example, the sleep-improving
effect of Ziziphi Spinosae Semen experiment has
been forced to change to other content due to the
purchase restrictions on pentobarbital sodium.
These traditional experimental teaching problems
seriously affect the quality of course teaching.

5. Does not fully reflect the “student-centered”
concept.

In traditional teaching models, the teacher
plays a leading role; students often rely on class
and textbooks to acquire knowledge and are
passive receivers of knowledge. For example, in
the content of Chinese medicine pharmacology
experiments, most of the previous experiments
were verification experiments. Before the students
carry out the operations, the teacher explains the
experiment objectives and methods uniformly,
and the students mechanically complete the
experiment according to the steps specified by
the teacher. In the long run, this does not foster
students’ questioning spirit or independent
learning ability.

At the same time, the statistics and analysis results
of the questionnaire about the virtual simulation
experiment show that the students are relatively
satisfied with the course content, teaching,
assessment, general effect, etc., and put forward
pertinent suggestions for future courses.

Virtual simulation (Virtual Reality), abbreviated
as VR technology, refers to a more advanced
simulation technology that is based on information
technology (such as multimedia technology, virtual
reality technology, and network communication
technology) [4]. In 1989, Professor William Wolf of
the United States proposed the idea of establishing
a virtual laboratory based on simulation
technology. Subsequently, UNESCO defined the
virtual laboratory as follows: “Electronic work that
generates and publishes results through distributed
information communication technology to achieve
remote collaboration, experimental research, or
other innovative activities” [5]. Some countries
have already carried out relevant research projects
in virtual simulation experimental teaching.
Examples include Harvard University’s River City,
North Carolina State University’s Wolf Den [6], and
Linden Lab’s Second Life project [7]. The call to
create China’s “Golden Classroom” was launched
at the 2018 China Higher Education International
Forum, once again pushing innovative virtual
simulation technology courses to new heights with
the support of high technology [8].

20

4. HeKoTOpble 3KCNEepMMEeHTbl 3anpeleHbl M3-3a OrpaHu-
YEeHWI Ha MCNONb30BaHWE HAPKOTUYECKUX BELLECTB M coobpa-
eHul 6e3onacHoCTM. HeKoTopble 3KCMepUMeHTbl MOTyT BbiTb
CBA3aHbl C MCNO/NIb30BAHUEM TOKCUYECKUX UAN HAPKOTUYECKUX
npenapaToB MAM He MOTyT 6biTb BbIMOJHEHbI M3-33 BbICOKOM
CTOMMOCTM U HeobxoAMMOro Aopororo obopynoBaHuA. ITu
OrPaHUYEHUA He MO3BOMAKT YYaLMMCA MOAYYUTb MpaKTUYe-
CKMI onbIT paboTbl CO BCEM COAEPKAHMEM IKCMEPUMEHTANb-
HOro yyebHOro Kypca, nogkpenastoliero Teoputo. Hanpumep,
AnA akcnepumenTa «3nsnédm CnmHosbl CemeH» Mo yaydlleHno
CHa BbIHYXXAEHHO U3MEHWUAN COAEPHKUMOE U3-3a OTPaHUYEHNI
Ha MOKYMKy neHTobapbuTtana HaTpuA. 3T TPaAULMOHHbIE NPO-
6nemMbl 3KCNEepUMEHTaIbHOrO 0byYyeHUs CepbesHO BAMAIOT Ha
KayecTBo npenogaBaHuA Kypca.

5. He nonHocTbio OTpaKaeT KOHUEeNUUo «JIMYHOCTHO-OpU-
€HTMPOBAHHOIO NoaxoAa». B TpaAUUMOHHBIX Mmogensx oby4ye-
HUA npenogasaTeslb UrpaeT BeAylUyl POJb; CTYAEHTbl YacTo
NoJsiaratoTcA Ha NEKLMU U y4eOHUKN ANA NOAYYEeHUA 3HAHWUIN U
ABNAIOTCA MACCMBHLIMM MONYYaTENAMM 3HAHWIW. Hanpumep, B
coaepKaHnn GapmMaKkonormyeckmx SKCNePUMEHTOB KUTaNCKoM
MeanLMHbI 6ONBbLIMHCTBO NpeablAyLLMX SKCNePUMEHTOB Bblan
npoBepoyHbiMuK. lMpexae Yem CTyAEeHTbl HAYHYT BbIMONHATD
KakuMe-nmbo MaHunynaumu, npenogasaTe/ib 0ObACHAET Lenu
N MeTOAbl 3KCMEePUMEHTa B CTAHAAPTU3MPOBAHHON MaHepe, a
CTYAEHTbl MEeXaHWYeCcKU 3aBepLUAlOT IKCNEPUMEHT B COOTBET-
CTBMW C NOLLAroBON WMHCTPYKLUMEN, AaHHOW npenosasaTenem.
B KOHeYHOM cueTe, 3TO He crnocobcTByeT pas3BUTULO /IlOOO3Ha-
TENbHOCTU Y CTYAEHTOB UM CMOCOBHOCTM K CaMOCTOATEIbHOMY
obyyeHuto.

B TO *Ke Bpems CTaTUCTMKA W pe3y/bTaTbl ONPOCOB O NpoBese-
HUN 3KCMEPUMEHTOB B BUPTYa/lIbHO-CUMYAALMOHHOM cpeae
MOKa3blBAIOT, YTO CTYAEHTbl OTHOCUTE/IbHO YA0BNETBOPEHbI CO-
AepKaHnem Kypca, npenogaBaHnem, oLeHKoM, obwmum sddek-
TOM U T. . W BblABUIAtOT COOTBETCTBYIOLLME NPeS/IOKEHUA ANA
6yayLLMX KypCOoB.

BupTyanbHasa cumynauma (Virtual Reality), cokpalyeHHO TexHo-
norna VR, oTHocKTcA K 6bonee nNpoaBUHYTOM CUMYIALMOHHOM
TEXHO/IOTUM, OCHOBAHHOM Ha MHOOPMALMOHHBIX TEXHOOIMUAX
(TakMX KaK MynbTUMeAWiHbIE TEXHONIOTUMN, TEXHONOTUN BUPTY-
aNbHOW PeanbHOCTU U CeTEBbIX KOMMYHMKalmiA) [4]. B 1989 roay
npodeccop Yunbam Bonbd 13 CLUA npeanoxun naeto cosga-
HWA BUPTyanbHON NabopaTtopmm Ha OCHOBE TEXHONOTUKN CUMY-
NAUMOHHOro mogenunposaHma. Bnocneactsmm KOHECKO onpe-
Aennna BUPTyanbHyto nabopatopuio creayrowmm obpasom:
«9NneKTpoHHaA paboTa no reHepaumu n nybankaumm pesynbra-
TOB C MOMOLLbBIO ANCTPUBYTUBHBIX MHHOPMALMOHHO-KOMMYHM-
KaLMOHHbIX TEXHONOTUIA 1A AOCTUNKEHUA YAANEHHOrO COTPYA-
HUYEeCTBa, IKCMEPUMEHTANbHbIX WCCAef0BaHUA WAU  APYruX
BM0B MHHOBALMOHHON aesaTenbHocTM» [5]. HekoTopble cTpa-
Hbl Y»K€ OCYyLL,eCTBMIM COOTBETCTBYIOLLME UCC/Ief0BaTe/IbCKue
NPOeKTbl B 06/1aCTV 3KCNEPUMEHTAZIbHOFO 06yYeHUA B BUPTY-
aNbHO-CMMYNAUMOHHOM cpeae. Mpumepbl BKAtoyatoT River City
lapsapackoro yHusepcuteTa, Wolf Den [6] YHUBepcuTeTa wrata
CeBepHan KaponnHa mn npoekt Second Life komnanuu Linden
Lab [7]. Ha MexayHapoaHom ¢dopyme Bbicero obpa3oBaHus
Kutasa 8 2018 roay npo3syyan nNpu3biB K CO34aHUI0 «30/10TOrO
Knacca» Knutas, KoTopblii B o4epesHoN pa3 BblBeN MHHOBALMOH-
Hble KypCbl BUPTYA/IbHO-CUMYIALMOHHOIO 06y4YeHMA Ha HOBbIM
ypoBeHb 61arofapsa BbICOKMM TeXHONOTUAM [8].
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In recent years, our university has also tried to use
virtual reality platforms to reform and explore some
experimental courses. Before the experimental
courses begin, students can preview the experimental
content and watch experimental operation videos,
and then enter the virtual reality system through the
network terminal. The entire experimental process is
then animated and simulated. Students can choose
the required experimental consumables and drugs
independently and simulate the experimental process,
and record the experimental results. In order to
achieve the teaching requirements and cultivation
goals specified in the teaching outline, teachers can
also demonstrate experimental operations to students
and evaluate their learning effects. Students can
independently complete the experimental pre-study,
simulated operation, prediction of experimental
results, or other projects through the virtual
simulation experimental system, or complete them
under the guidance of teachers. In addition, with the
continuous optimization of mobile terminal functions,
the virtual simulation experimental system can break
the boundaries of the classroom, allowing students to
access the server at any time and place to complete the
pre-study, simulation, and review of experiments, truly
realizing the “student-oriented” education concept.

Virtual simulation technology applied in the practical
teaching of Chinese medicine pharmacology has the
following advantages:

1. Virtual simulation experiments help to increase
students’ interest in learning and provide them
with a vivid and realistic learning environment.
Most traditional Chinese medicine pharmacology
experiments are verification experiments, and
students lack freshness in terms of experimental
conditions and results. However, the content of virtual
simulation is flexible and students have a wider range
of choices. This also truly reflects the educational
philosophy of “student-centered”, shifting from the
teacher-dominated approach to a student-centered
approach. In the process of imparting knowledge and
skills, it is more important for teachers to stimulate and
guide students’ proactive attitudes. They should not
only “teach them how to fish” but also “teach them
how to fish”. The experimental class teaching model
adopts group activities, collaborative and discussion-
based methods, allowing students to investigate the
experiment goals and methods through literature
review. Finally, they can practice in the virtual
classroom and test their learning outcomes. In this
process, the teacher’s role should be to inspire and
guide students and play a supportive role.

2. Virtual simulation experiments reduce the financial
investment of schools in experimental teaching.
Virtual simulation laboratories can simulate realistic
experimental equipment and experimental scenes, and
do not need to purchase a large number of expensive
experimental equipment, and also reduce the cost of
subsequent equipment maintenance and updates.
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B nocnesHue rofbl Hall YHUBEPCUTET TaKKe MbITanca UCMob-
30BaTb NNaTGOPMbl BUPTYaNbHOM peanbHOCTU Ana pedopmu-
POBaHMA M UCCNEO0BAHUA HEKOTOPbIX 3IKCMEePUMEHTANbHbIX
KypcoB. lepes Haya/soM 3KCNEPUMEHTA/IbHbIX KypCOB CTy-
OEHTbl MOTYT NpeaBapUTENbHO MPOCMOTPETL UX COAEPKAHUE
N BUAEOPONNKM 06 3KCNepMMeEHTa/IbHbIX Onepaumax, a 3aTem
BOWTU B CUCTEMY BUPTYa/IbHOM peasibHOCTU Yepes CeTeBom Tep-
MWHaA. 3aTem BeCb 3KCMEePUMEHTaNbHbIM NPOLECC aHUMUPY-
€TCcA WU BOCNPOU3BOAMUTCA B CUMYNALMOHHON cpefe. CTyAeHTbl
MOTFYT CAMOCTOATE/IbHO BbIbUPaTb HEOHXOAMMbIE IKCNEPUMEH-
Ta/ibHble PacXxoAHble maTepuasbl U NpenapaTtbl, MOAEINPOBATbL
npoLecc sKcnepumeHTa U GUKcMpoBaTb pesyabtaTbl. na co-
6ntopeHns TpeboBaHM K npoueccy obyyeHns U AOCTUNKEHMUA
y4ebHbIX Lenen, ykazaHHbIX B NaaHe 0byyeHus, npenogasaTe-
/M TaKXKe MOryT NPOBOANUTb AEMOHCTPALLMM SKCNePUMEHTab-
HbIX onepaLmi U oLeHMBaTb pe3ynbTaTbl 06ydeHua. CTyaeHTbl
MOFYT CaMOCTOATE/IbHO  BbINOAHATL  3KCMEPUMEHTANbHOE
npenBapuTesibHOe UcCief0BaHWe, NPOBOAUTb SKCMEPUMEHTbI
B CMMY/IAUMOHHOW cpefe, NpOorHo3vpoBaTb pesyabTaTbl UAU
peann3oBbIBaTb APYrMe MPOeKTbl C MOMOLLBbIO CUCTEMbI SKC-
nepuMeHTasbHOro obyyeHnsa B BUPTYaNbHOM cpese, a TaKxke
BbIMONHATbL WMX MO PYKOBOACTBOM npenogasatens. Kpome
Toro, 6narogaps HenpepbIBHOMY COBEPLUIEHCTBOBAHUIO QYHK-
LMOHa/IbHbIX BO3MOXKHOCTE MobubHbIX TenedoHOB, cucTema
3KCNepPUMEHTaIbHOro 06y4YeHNs B BUPTYasIbHOM cpeae MOoXKeT
BbINTU 33 PamKuK y4yebHOW ayaMTOpuM, NO3BONAS CTyAEHTaM
noay4nTb JOCTYN K cepsepy B toboe Bpema 1 B Ntobom mecte
[ON19 3aBepLUEHUA NpeaBapUTeIbHOTO UCCNEA0BaHUS, MOLENN-
poBaHMA 1 0630pa IKCMEPUMEHTOB, A 3TO M O3HAYaeT HacToA-
LLYIO peannsaLmio KOHLEenuumn AMYHOCTHO-OPUEHTUPOBAHHOTO
noaxoaa B 06y4yeHuu.

TexHONOorMA BMPTYaNbHOM CUMYAALMU, NPUMEHAEMAA B pam-
Kax Kypca npaKktuyeckoin ¢apmakonormm B KUTalicKon megmum-
He, UMeeT cieaytoLme NpenmyLLEecTBa:

1. MNpoBefeHWe 3KCNEPUMEHTOB B BMPTyasbHOW cpege no-
MOraeT MOBbICUTb MHTEpec yyawmxcs K obydyeHuto 6naro-
[apsA CO3[4aHWUI0 APKOW M peanncTUYHOW cpelbl obyyeHus.
BoNbWKHCTBO GapMaKONOrMUYECKMX IKCMEPUMEHTOB B Tpaam-
LMOHHOW KWUTACKON MeguuMHE ABAAKOTCA MPOBEPOYHLIMM,
W CTyAeHTaM He XBaTaeT HOBWM3Hbl C TOYKM 3PEHUA IKCMepu-
MEHTa/IbHbIX YCNOBUN U pe3ynbTaToB. OfHAKO copeprKaHue
BMPTYa/IbHOM CUMYNALMOHHOW Cpesbl MOXKET U3MEHATLCA, U Y
CTyAeHTOB noAsasetcA 6onee WMPOKKUI BbIBOP. ITO TaKKe OT-
pakaeT obpasoBaTesibHy0 GUA0CODUIO KTNYHOCTHO-OPUEHTU-
POBaHHOIO NOAX0AA», MPU KOTOPOM B 30HE GOKyca HaxoauTCA
CaMm CTYAEHT, B OT/IMYME OT NOAXOAA, B KOTOPOM AOMUHUpPYET
yumutenb. B npouecce nepegaym 3HaHWM M HaBbIKOB Npenoaa-
BATE/I0 Ba*KHEE CTMMYNMPOBATb M HANPaBAATb MHULMATUBY
cTyaeHToB. Mogenb 0byyeHMA B SKCMEPUMEHTAaNbHOM Kaacce
npeagnonaraeT opraHM3aLmio rpynnoBbIX 3aHATUMI, UCNOb30-
BaHME TakMX GOPM B3aMMOLEWNCTBUSA, KaK COTPYAHMYECTBO U
obcyKaeHMe, 4TO NO3BONAET CTYAEHTAM M3y4aTb Len U MeTo-
bl 3KCMepnmeHTa Yepes 0630p AnTepaTypsbl. M, HAKOHeL, OHU
MOTFYT NMOTPEHMPOBATLCA B BUPTYaIbHOM KNacce U NpoBepuTb
pe3ynbTaTtbl CBOEro obyyeHua Ha NpakTMKe. B aTom npouecce
3afa4a npenoaaBaTens 3aKat4yaeTcs B TOM, YTobbl BAOXHOB-
NIATb M HANPABAATb YYaLLMXCA, Urpas BCNOMOTraTeIbHYO Posib.

2. JKCNepuMmeHTbl B BUPTYasibHOM CUMYISALMOHHOM cpeae
COKpaLLatoT PUHAHCOBbIE BNOXKEHUA YYeOHbIX 3aBefeHUI B
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In addition, a large number of experimental animal
specimens and experimental research drugs
are needed in Chinese medicine pharmacology
experiments. Using virtual technology can reduce
the expenditure on experimental consumables.
This technology also follows the widely advocated
3R principle, that is, the principles of reduction,
replacement, and optimization, gradually reducing
the use of experimental animals [9].

3. Virtual simulation experiments solve the time
and space restrictions of traditional experiments.
Virtual laboratories only need to install software
developed on the computer to simulate different
experiments, and students can perform experiments
on the computer, and teachers can check and review
at any time. In recent years, due to the outbreak of
the new coronavirus, students have also increased
the time for online learning. Therefore, the virtual
simulation platform can facilitate students to learn at
any time and any place. At the same time, the virtual
laboratory allows students to learn independently
on the system, and the learning process is reversible.
Students can review in advance according to their
own learning progress, and practice repeatedly
on weak and difficult parts according to their own
learning situation without considering the cost of
experiments and the limitation of experimental sites
[10].

4. Breaking through the limitations of course
content is conducive to the integration of cross-
disciplinary experiments. Students can use the
virtual simulation platform to compare the effects
of Western and Chinese medicine, such as the
comparison of the anti-inflammatory effects of
aspirin and ginjiao, or the comparison of the
analgesic effects of pimozide and yanhusuo. This
reduces the repetition of experimental content and
improves the efficiency of experimental courses.

Discussion and conclusion

In the future, we will continue to make the following
improvements to the reform of the Chinese
medicine pharmacology experimental course:

1. Based on the existing Chinese medicine
pharmacology experimental projects, introduce
design experimental content and reduce verification
experiments, transform the teaching goals of
experiments from mimicry and memory-based
to thinking and creativity-based, and gradually
increase the comprehensive experimental content
designed by students. Through the cooperation of
the virtual simulation platform, improve students’
learning interest and fully train their practical
operation ability.

2. Increase the development of virtual teaching

platform software so that students can carry out
more experimental operations.
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aKcnepumeHTanbHoe obyyeHue. BupTyasibHble CUMYNALMOHHbIE
nabopatopum MOryT MMMUTMPOBATL PEASUCTUYHOE 3SKCNEePUMEH-
TanbHOe 0bOopyAOBaHWE M UHTEpbepbl NabopaTopuii, Npu 3TomM
He TpebyeTca 3akynaTb 60/bWOE KO/MYECTBO LOPOroCTOALLErO
aKcnepumeHTanbHOro 06opyaoBaHWA, BKNA4bIBaTb 3HAYUTE/b-
Hble ¢UHaHCOBblE CpeacTBa B noc/enyloliee obCayKunBaHue M
06HOB/IeHNe 060pyA0BaHMA. Kpome TOro, 415 IKCNEePMMEHTOB Mo
$apmMaKoorMm KUTacKkom meanumHel Tpebyetca 6onblioe Konu-
4eCcTBO MOAOMbITHbIX KMBOTHbLIX U NpenapaToB. Mcnonb3oBaHue
BMPTYya/ibHbIX TEXHO/IOMMIA NO3BO/IAET COKPaTUTb pacxodpl. dTa
TEXHO/IOTUA TaK¥Ke peasnyeT NoayyumBLIMI LUMPOKOE pacnpocTpa-
HeHue npuHUMn 3R (CoKpalleHWe, 3aMeHa U ONTMMMU3aLuMsA), No-
CTENEHHO COKPaLLas MCMO/Ib30BaHNE NOAOMbITHbLIX 3KUBOTHbIX [9].

3. 9KcnepuMeHTbl B BUPTYyasibHOW CUMYIALMOHHOM cpeae NLEHbI
BPEMEHHbIX U MPOCTPAHCTBEHHbIX OrpaHUYeHU, CBOMCTBEHHbIX
TPAgUUMOHHBIM. N8 MOLENMPOBAHMA PA3/INYHBIX SKCMEepUMEH-
TOB B BMPTyabHOW N1abopaTopumn AOCTAaTOYHO TONBbKO YCTaHOBUTb
nporpaMmmHoe obecneyeHune, Nocae Yero CTyAeHTbl MOryT NPOBO-
AnTb paboTy Ha KoMnbtoTepe, a NpenogasaTenn MoryTt B atoboe
BpeMsA NpoBEPUTb U NPOCMOTPETL pe3ybTaThl. B nocneaHue roapl
13-3a BCMbILWKM HOBOFO KOPOHaBMpPYCa CTYAEHTbI NOCBATUAM 60/b-
e BpPemeHW OHMAWH-0byYeHUto. Takum 06pasom, BUPTYaNbHO-
CUMYNALMOHHAA NNaTGOPMa MOMKET NMOMOYb CTYAEHTaM Y4UTbCA
B ntoboe Bpemsa 1 B ntobom mecte. B To e Bpemsa BUPTyasibHasA
nabopaTopua NO3BONSET CTYAEHTAaM CaMOCTOATENIbHO 0by4yaTbeA
B CUCTeMe, a npouecc obyyeHUsa ABAAETCA BOCMPOWM3BOAMUMbBIM.
CTyLeHTbl MOTYT NPOCMaTPMBaTb pPe3ynbTaTbl 0byYeHMA U CNeguTb
3a CBOMM MPOrpeccom, a TakKe HeO4HOKPATHO MPAKTUKOBATLCA B
C/NI0XKHbIX MOMEHTaX, B 3aBUCMMOCTM OT CBOEI y4ebHOM cuTyauuu,
He NPMHMMAan BO BHUMAHME CTOMMOCTb SKCNEPUMEHTOB M OrpaHu-
YeHUA SKCNepUMeHTabHbIX Naowaaok [10].

4. MNpeoponeHne orpaHUYEHN B peanmsalmm cogepkaHua Kypca
CNocobCTBYET MHTErpaLmmn MeXAUCLMMNINHAPHbLIX SKCNepUMeH-
TOB. CTyAEHTbl MOryT MCMO/Ab30BaTb NnaTdoOpMy BUPTYyasibHOM
CUMYAALMM ANA CPAaBHEHMA pPe3ybTaToB NPUMEHEHMA 3anagHOM
N KUTACKON MeaMLMHbI, Hanpumep, CpaBHEHMA NPOTUBOBOCMA-
NTeNbHbIX 3PPEKTOB aCNMPUHA U LMHBL3AO UK CpaBHEHMA obe-
36onmBatoWmnx 3pHeKToB NMMOo3naa U AHbXyCyo. ITO No3BosAeT
COKPaTUTb KOZIMYECTBO NOBTOPOB SKCNEPUMEHTA/IbHOTO KOHTEHTa
1 nosblwaeT 3G HEeKTUBHOCTb KYpPCOB.

O6cyxaeHune 1 BbiBOADI

B 6yayLem Mbl MPOAONKUM BHOCUTD YydLLeHUA B pedopmy Kyp-
Ca 3KCMepMMeHTaIbHOM papMaKoNOrMmn KUTAMCKOM MeauLUHbI U
naaHupyem:

1. Ha ocHOBaHWMM CyLLECTBYIOLWINX MPOEKTOB MO 3KCNEepPUMEH-
Ta/NbHOW hapMaKo/IorMn B KMTACKOM MmeauumMHe BBECTM AM3aliH
3KCMepPUMEHTa/IbHOFO KOHTEHTA M COKPATUTb KOIMYECTBO NpoBe-
POYHbIX 3KCMEPUMEHTOB, TPaHCHOPMMPOBaATb yUebHbIe LLen SKC-
NepMMEHTOB, CMECTMB aKLEHT C KONMMPOBAHMA Y 3aNOMUHAHMA Ha
MblLW/IEHWE Y TBOPYECTBO, A TaK¥Ke NOCTeNeHHO HapalmMBaTb 06b-
eMbl pa3paboTaHHOro CTyAeHTamMM Pa3HOCTOPOHHEro KOHTEHTa.
BupTyanbHasa cMMynsuMoHHaA naatdopma No3BoNsSET NOBbICUTb
MHTEpec CTyAeHTOB K 0byyeHuto 1 obecneynBaeT BOSMOMKHOCTb
NO/HOLLEHHOM OTPAbOTKM NPAKTUYECKUX HABbIKOB.

2. YBesiMumMBaTb TeMMbl Pa3paboTKM NporpammHoro obecrneyeHus

ONs BUPTYasibHOM obyvatolei nnatpopmbl, YTOObI CTyAEHTbI MOT-
/11 BbINONHATL 60/bLUE SKCMEPUMEHTOB.
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3. Establish a comprehensive evaluation system to
reasonably evaluate the results of practical teaching and
virtual teaching. Currently, the main ways to evaluate the
two teaching modes are through post-class exercises,
student interviews, post-class survey questionnaire and
the proficiency of experimental operations. In the future,
more objective and quantifiable indicators should be
established for comprehensive evaluation based on these.

The proportion of modern teaching models in the
teaching field has been increasing year by year with
the widespread application of information technology.
The application of virtual simulation experiments in
pharmacology of traditional Chinese medicine makes
the practical teaching process safe, efficient, and diverse,
and has become an inevitable trend in the construction
of informationized laboratories in universities. It can
not only meet the needs of more students to conduct
experiments and save teaching costs, but also help
students understand the mechanism of action of
traditional Chinese medicine and the pharmacological
effects of traditional Chinese medicine on the human
body, making theory and practice perfectly combined.
Therefore, virtual simulation laboratories can be applied
not only to the specialty of pharmacology of traditional
Chinese medicine, but also to other specialties that
require experimental teaching, and will be widely
promoted and applied in the future.
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